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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�ZDV�D�FRRSHUDWLYH�DQG�KLJKO\�FRPSOH[�HIIRUW�UHTXLULQJ�
FRQWULEXWLRQV�IURP�PDQ\�RUJDQL]DWLRQV��SXEOLF�DJHQFLHV��XQLYHUVLWLHV��DQG�LQGLYLGXDOV��:H�ZLVK�WR�
H[SUHVV�RXU�JUDWHIXO�DSSUHFLDWLRQ�WR�DOO�ZKR�SURYLGHG�WKH�LGHDV��JXLGDQFH��DQG�WHFKQLFDO�VXSSRUW�
QHHGHG�WR�PDNH�WKH�SURMHFW�ERWK�WHFKQLFDOO\�VRXQG�DQG�XVHIXO��HVSHFLDOO\�WKH�IROORZLQJ�

7KH�OHDGHUV�RI�WKH�86'$�)RUHVW�6HUYLFH��3HWHU�5RXVVRSRXORV��'LUHFWRU��6RXWKHUQ�5HVHDUFK�6WDWLRQ�
�5HW���DQG�&KDUOHV�0\HUV��5HJLRQDO�)RUHVWHU��6RXWKHUQ�5HJLRQ��5HW����ZKR�UHFRJQL]HG�WKH�LPSRUWDQFH�
RI�ORRNLQJ�LQWR�WKH�IXWXUH�RI�VRXWKHUQ�IRUHVWV�VR�WKDW�WKH\�PLJKW�EH�EHVW�PDQDJHG�DQG�FRQVHUYHG��
-DPHV�5HDYHV�DQG�5RE�'RXGULFN��'LUHFWRUV��6RXWKHUQ�5HVHDUFK�6WDWLRQ�DQG�/L]�$JSDRD��5HJLRQDO�
)RUHVWHU��6RXWKHUQ�5HJLRQ��ZKR�FRQWLQXHG�WR�VXSSRUW�WKH�HIIRUW�WR�LWV�FRQFOXVLRQ�DIWHU�WKH�UHWLUHPHQWV�
RI�WKHLU�SUHGHFHVVRUV��.HQ�$UQH\��86'$�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��ZKR�SURYLGHG�FRQVXOWDWLRQ�
DQG�FRQWLQXRXV�VXSSRUW�WKURXJKRXW�WKH�SURFHVV�

7KH�&KDLUPHQ�RI�WKH�6RXWKHUQ�*URXS�RI�6WDWH�)RUHVWHUV��-RKQ�%XUZHOO��5HW���DQG�&KDUOLH�0RUJDQ��
ZKR�DJUHHG�WR�FR�VSRQVRU�WKH�HIIRUW�DQG�SURYLGHG�VWURQJ�VXSSRUW�RQ�EHKDOI�RI�WKH����6WDWH�IRUHVWU\�
DJHQFLHV�

7KH�)XWXUHV�3URMHFW�WHDP��DXWKRUV��DQG�FR�DXWKRUV�RI�DOO�RI�WKH�LQGLYLGXDO�FKDSWHUV�RI�WKH�7HFKQLFDO�
5HSRUW�DQG�WKH�ÀYH�VXEUHJLRQDO�UHSRUWV��ZKR�ZRUNHG�WLUHOHVVO\��FRRSHUDWLYHO\��DQG�SDWLHQWO\�WKURXJKRXW�
WKH�SURFHVV�WR�PDNH�WKH�ÀQDO�SURGXFW�ERWK�YDOXDEOH�WR�WKH�SXEOLF�DQG�RQH�RI�WHFKQLFDO�H[FHOOHQFH��
7KHLU�ZRUN�LV�LQGHHG�WKH�IRXQGDWLRQ�RI�WKH�SURMHFW��3HHU�UHYLHZHUV�RI�FKDSWHU�DQG�UHSRUW�GUDIWV��ZKR�
FRQWULEXWHG�WHFKQLFDO�UHYLHZ�DQG�FRQVWUXFWLYH�FULWLFLVP�WR�PDNH�WKH�ÀQDO�SURGXFWV�DV�YDOXDEOH�DQG�
WHFKQLFDOO\�VRXQG�DV�SRVVLEOH���

1DQF\�:DOWHUV��ZKR�JXLGHG�SXEOLF�DQG�WHDP�PHHWLQJV�DQG�FRQVXOWHG�ZLWK�WKH�SURMHFWҋV�FR�OHDGHUV�WR�
EXLOG�D�SURFHVV�WKDW�EHQHÀWWHG�IURP�DQG�ZDV�UHVSRQVLYH�WR�SXEOLF�LQSXW�DQG�LVVXHV�RI�FRQFHUQ�

7KH�6FLHQFH�'HOLYHU\�DQG�3XEOLF�$IIDLUV�WHDPV�RI�WKH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�DQG�6RXWKHUQ�
5HJLRQ��ZKR�ZRUNHG�IURP�SURMHFW�RULJLQDWLRQ�WR�FRPSOHWLRQ�WR�HQVXUH�WKH�SURMHFWҋV�SURFHVV�DQG�UHVXOWV�
ZHUH�DFFHVVLEOH�WR�WKH�SXEOLF�DQG�WKH�PHGLD�DQG�UHSRUWV�PHW�KLJK�SXEOLFDWLRQ�VWDQGDUGV��,Q�SDUWLFXODU��
-HQQLIHU�3O\OHU��6WHYLQ�:HVWFRWW��0LFKDHO�5RELQVRQ��=RH�+R\OH��3DWULFLD�0DWWHVRQ��0DXUHHQ�6WXDUW��
*DU\�.XKOPDQQ��DQG�+HOHQ�5RELQVRQ�RI�WKH�6RXWKHUQ�5HVHDUFK�6WDWLRQ��DQG�6WHSKDQLH�-RKQVRQ�DQG�
6WHYH�%HNNHUXV�RI�WKH�6RXWKHUQ�5HJLRQ��86'$�)RUHVW�6HUYLFH�

0LFKDHOD�)RVWHU��ZKR�PDLQWDLQHG�DQG�PDQDJHG�SURFHVV�UHFRUGV�IRU�WKH�SURMHFW�

&DURO�:KLWORFN��$OWDPRQW�3URIHVVLRQDO�6HUYLFHV�/7'���ZKR�H[SHUWO\�HGLWHG�DOO�FKDSWHUV�DQG�UHSRUWV��

6KDZQD�5HLG��ZKR�SDWLHQWO\�FRRUGLQDWHG�WKH�GHYHORSPHQW�RI�PDS�SURGXFWV�DFURVV�WKH�FKDSWHUV�RI�WKH�
7HFKQLFDO�5HSRUW�DQG�YDULRXV�SKDVHV�RI�WKH�SURMHFW�

7KH�LQWHUHVWHG�SXEOLF��ZKR�SDUWLFLSDWHG�LQ�WKH����SXEOLF�PHHWLQJV�FRQGXFWHG�DURXQG�WKH�6RXWK�DQG�
FRQWULEXWHG�WKH�IRXQGDWLRQ�RI�WKHLU�LGHDV��H[SHUWLVH��DQG�RSLQLRQV�XSRQ�ZKLFK�WKH�SURMHFW�ZDV�EXLOW�

7KH�:HDU�DQG�*UHLV�IDPLOLHV��ZKRVH�SDWLHQFH��XQGHUVWDQGLQJ��DQG�VXSSRUW�HQDEOHG�WKH�FR�OHDGHUV�WR�
FRQFHQWUDWH�RQ�WKH�)XWXUHV�3URMHFW�DQG�WUDYHO�ZLGHO\�WR�HQVXUH�LWV�VXFFHVVIXO�FRQFOXVLRQ�

'DYLG�:HDU�DQG�-RKQ�*UHLV
6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�&R�/HDGHUV
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$�VHFRQG�SKDVH�RI�WKH�)XWXUHV�3URMHFW��RQJRLQJ�DV�
WKLV�UHSRUW�LV�EHLQJ�FRPSOHWHG��H[DPLQHV�WKH�ÀQGLQJV�
RI�WKH�7HFKQLFDO�5HSRUW�IURP�WKH�SHUVSHFWLYH�RI�HDFK�
RI�ÀYH�VHSDUDWH�VXEUHJLRQV��:H�FRQWHQG�WKDW�EHFDXVH�
RI�WKH�GLYHUVLW\�RI�UHVRXUFH�VHWWLQJV�LQ�WKH�6RXWK��WKH�
LPSOLFDWLRQV�RI�WKH�)XWXUHV�3URMHFW�IRU�PDQDJHPHQW��
UHVWRUDWLRQ��DQG�SRWHQWLDO�SROLF\�ZRXOG�YDU\�E\�
VXEUHJLRQ��6HSDUDWH�VXEUHJLRQDO�UHSRUWV�DUH�QRZ�EHLQJ�
FRPSOHWHG�IRU�WKH�ÀYH�VXEUHJLRQV������$SSDODFKLDQ�
&XPEHUODQG������3LHGPRQW������&RDVWDO�3ODLQ������
0LVVLVVLSSL�$OOXYLDO�9DOOH\��DQG�����0LG�6RXWK�

,Q�DGGLWLRQ�WR�VROLFLWLQJ�SXEOLF�LQSXW��ZH�KDYH�VRXJKW�
H[SHUW�LQSXW�IURP�WKH�VWXG\�WHDP��PRUH�WKDQ����
VFLHQWLVWV�DQG�DQDO\VWV�KDYH�EHHQ�LQYROYHG��DQG�
WKURXJK�SHHU�UHYLHZV�IURP�PDQ\�VSHFLDOLVWV�DFURVV�WKH�
UHJLRQ��,Q�DGGLWLRQ��ZH�VKDUHG�WKH�SHHU�UHYLHZHG�GUDIWV�
RI�WKH�VXPPDU\�UHSRUW�DQG�WKLV�WHFKQLFDO�UHSRUW�ZLWK�
WKH�SXEOLF�IRU�WKHLU�UHYLHZ��$OO�RI�WKH�UHSRUWV�SURGXFHG�
LQ�WKH�)XWXUHV�3URMHFW�KDYH�JUHDWO\�EHQHÀWHG�IURP�WKLV�
WKRURXJK�YHWWLQJ�SURFHVV�

)URP�LWV�LQFHSWLRQ��WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
KDV�VRXJKW�WR�SURYLGH�DQ�LQIRUPDWLRQ�IRXQGDWLRQ�
IRU�HYDOXDWLQJ�WKH�IXWXUH�RI�WKH�UHJLRQҋV�IRUHVWV�DQG�
FRQVHTXHQFHV�IRU�LWV�SHRSOH��DQG�D�SODWIRUP�IRU�
GLVFXVVLQJ�KRZ�WR�QHJRWLDWH�WKH�IXWXUH��7KH�XOWLPDWH�
PHDVXUH�RI�RXU�VXFFHVV�ZLOO�EH�WKH�H[WHQW�WR�ZKLFK�RXU�
ÀQGLQJV�DGYDQFH�WKHVH�GLVFXVVLRQV�

/,7(5$785(�&,7('

:HDU��'�1���*UHLV��-�*���HGV������D��7KH�6RXWKHUQ�)RUHVW�
5HVRXUFH�$VVHVVPHQW��WHFKQLFDO�UHSRUW��*HQ��7HFK��5HS��
656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

:HDU��'�1���*UHLV��-�*������E��7KH�6RXWKHUQ�)RUHVW�5HVRXUFH�
$VVHVVPHQW��VXPPDU\�UHSRUW��*HQ��7HFK��5HS��656�
����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

:HDU��'�1���*UHLV��-�*��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��VXPPDU\�UHSRUW��*HQ��7HFK��5HS��656������
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�
)XWXUHV�3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GHÀQH�WKH�LVVXHV��*HQ��
7HFK��5HS��656²�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�ZDV�LQLWLDWHG�LQ�
�����DV�DQ�HIIRUW�WR�VWXG\�DQG�XQGHUVWDQG�WKH�YDULRXV�
IRUFHV�UHVKDSLQJ�IRUHVWV�DFURVV�WKH����6RXWKHDVWHUQ�
6WDWHV��&KDUWHUHG�E\�WKH�86'$�)RUHVW�6HUYLFH�
6RXWKHUQ�5HJLRQ�DQG�6RXWKHUQ�5HVHDUFK�6WDWLRQ�DORQJ�
ZLWK�WKH�6RXWKHUQ�*URXS�RI�6WDWH�)RUHVWHUV��WKH�HIIRUW�
EXLOW�IURP�WKH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW�
�:HDU�DQG�*UHLV�����D������E���ZKLFK�KDG�LGHQWLÀHG�
DQG�H[SORUHG�WKH�LPSOLFDWLRQV�RI�VHYHUDO�IRUFHV�RI�
FKDQJH�UHVKDSLQJ�WKH�UHJLRQҋV�IRUHVWV�LQFOXGLQJ�ODQG�
GHYHORSPHQW��QHZ�IRUHVW�SHVWV��DQG�LQFUHDVLQJ�WLPEHU�
GHPDQGV��7KHVH�DQG�RWKHU�FKDQJHV�KDYH�FRQWLQXHG�
DSDFH�RU�DFFHOHUDWHG�VLQFH�������ZDUUDQWLQJ�DQRWKHU�
ORRN�DW�WKH�LPSOLFDWLRQV�IRU�VRXWKHUQ�IRUHVWV�DQG�WKH�
PDQ\�VHUYLFHV�DQG�YDOXHV�WKDW�WKH\�SURYLGH�

7KH�)XWXUHV�3URMHFW�ZDV�ODXQFKHG�ZLWK�D�VHW�RI����
SXEOLF�PHHWLQJV�IURP�DFURVV�WKH�6RXWK�WR�JDWKHU�D�
EURDG�UDQJH�RI�LQVLJKWV�LQWR�RQJRLQJ�FKDQJHV�DQG�
DQWLFLSDWHG�WUHQGV�DIIHFWLQJ�IRUHVWV�LQ�WKH�UHJLRQ�
DQG�ORFDO�DUHDV��,Q�FRQWUDVW�WR�SXEOLF�LQYROYHPHQW�
SURFHVVHV�IRU�UHVRXUFH�SODQQLQJ�RU�DGPLQLVWUDWLYH�
GHFLVLRQ�PDNLQJ³ZKHUH�LQSXW�IRFXVHV�RQ�GHGXFLQJ�
YDOXHV�KHOG�E\�WKH�SXEOLF�DQG�WKHLU�SUHIHUHQFHV�
UHJDUGLQJ�RXWFRPHV³ZH�VLPSO\�VRXJKW�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�UDQJH�RI�LVVXHV��TXHVWLRQV��DQG�
XQFHUWDLQWLHV�UHJDUGLQJ�WKH�IXWXUH�RI�IRUHVWV�DQG�WKHLU�
YDULRXV�JRRGV��VHUYLFHV��DQG�YDOXHV�LQ�WKH�6RXWK��:H�
VRXJKW�EURDG�SDUWLFLSDWLRQ�IURP�DOO�´VWDNHKROGHUV�µ�
LQFOXGLQJ�ODQGRZQHUV��UHVHDUFKHUV��QRQJRYHUQPHQWDO�
RUJDQL]DWLRQV��DQG�IRUHVWU\�DJHQFLHV�DQG�LQIRUPDWLRQ�
IURP�WKH�SXEOLF�PHHWLQJV�ZDV�XVHG�WR�KHOS�RUJDQL]H�WKH�
GHVLJQ�RI�WKH�SURMHFW��:HDU�DQG�RWKHUV�������

$IWHU�FRPSLOLQJ�SXEOLF�LQSXW��3KDVH�,�RI�WKH�)XWXUHV�
3URMHFW�ZDV�LQLWLDWHG��7KLV�LQYROYHG�FRQVWUXFWLQJ�
IRUHFDVWV�RI�IXWXUH�IRUHVW�FRQGLWLRQV�WR�WKH�H[WHQW�
SRVVLEOH�XVLQJ�D�VHW�RI�IXWXUH�VFHQDULRV�GHVFULELQJ��
DPRQJ�RWKHU�IDFWRUV��FKDQJHV�LQ�SRSXODWLRQV��
HFRQRPLFV��DQG�FOLPDWH�WR�WKH�\HDU�������$�VHW�RI�
UHVRXUFH�LVVXHV��PHWD�LVVXHV��GHYHORSHG�IURP�WKH�
SXEOLF�LQSXW�VHVVLRQV�GHÀQHG�D�VHW�RI�TXHVWLRQV�WKDW�
QHHGHG�WR�EH�DGGUHVVHG��$�OHDG�VFLHQWLVW�ZDV�LGHQWLÀHG�
IRU�HDFK�RI�WKHVH�PHWD�LVVXHV��UHVHDUFK�WHDPV�ZHUH�
FRQYHQHG��DQG�VWXG\�SODQV�ZHUH�GHYHORSHG�DQG�
WKRURXJKO\�UHYLHZHG��7KH�GHWDLOHG�UHVXOWV�RI�WKH�
IRUHFDVWLQJ�DQG�PHWD�LVVXH�WHDPV�DUH�GHVFULEHG�LQ�WKLV�
WHFKQLFDO�UHSRUW��$�VXPPDU\�UHSRUW��:HDU�DQG�*UHLV�
������SURYLGHV�D�V\QWKHVLV�DQG�LGHQWLÀHV�D�VHW�RI�NH\�
ÀQGLQJV�IURP�WKH�WHFKQLFDO�UHSRUW�
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&+$37(5����'HVLJQ�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
� 'DYLG�1��:HDU�DQG�-RKQ�*��*UHLV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&+$37(5����&RQVWUXFWLQJ�$OWHUQDWLYH�)XWXUHV
� 'DYLG�1��:HDU��5REHUW�+XJJHWW��DQG�-RKQ�*��*UHLV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&+$37(5����&OLPDWH�&KDQJH�6XPPDU\
� 6WHYH�0F1XOW\��-HQQLIHU�0RRUH�0\HUV��3HWHU�&DOGZHOO��DQG�*H�6XQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&+$37(5����)RUHFDVWV�RI�/DQG�8VHV
� 'DYLG�1��:HDU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&+$37(5����)RUHFDVWV�RI�)RUHVW�&RQGLWLRQV
� 5REHUW�+XJJHWW��'DYLG�1��:HDU��5XKRQJ�/L��-RKQ�&RXOVWRQ��DQG�6KDQ�/LX�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

&+$37(5����)RUHVW�2ZQHUVKLS�'\QDPLFV�RI�6RXWKHUQ�)RUHVWV
� %UHWW�-��%XWOHU�DQG�'DYLG�1��:HDU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH
� +��.HQ�&RUGHOO��&DUWHU�-��%HW]��DQG�6KHOD�+��0RX�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5����2XWGRRU�5HFUHDWLRQ
� -��0��%RZNHU��$VKOH\�$VNHZ��+��.HQ�&RUGHOO��DQG�-RKQ�&��%HUJVWURP�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

&+$37(5����0DUNHWV
� 'DYLG�1��:HDU��-HIIUH\�3UHVWHPRQ��5REHUW�+XJJHWW��DQG�'RXJODV�&DUWHU�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



Y

&+$37(5�����)RUHVW�%LRPDVV�%DVHG�(QHUJ\
� -DQDNL�5��5��$ODYDODSDWL��3DQNDM�/DO��$QGUHV�6XVDHWD��5REHUW�&��$EW��DQG�'DYLG�1��:HDU�� � � � � � � � � � � � � � � � � � ���

�
&+$37(5�����(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�
)DPLO\�2ZQHG�)RUHVW�/DQG�
� -RKQ�/��*UHHQH��7KRPDV�-��6WUDND��DQG�7DPDUD�/��&XVKLQJ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����(PSOR\PHQW�DQG�,QFRPH�7UHQGV�DQG�3URMHFWLRQV�IRU�
)RUHVW�%DVHG�6HFWRUV�LQ�WKH�8�6��6RXWK
� .DUHQ�/��$EW�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����)RUHVWV�DQG�:DWHU
� *UDHPH�/RFNDE\��&KHOVHD�1DJ\��-DPHV�0��9RVH��&KHOF\�5��)RUG��*H�6XQ��6WHYH�0F1XOW\���
� 3HWH�&DOGZHOO��(ULND�&RKHQ��DQG�-HQQLIHU�0RRUH�0\HUV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV
� 0DUJDUHW�7UDQL�*ULHS�DQG�%HYHUO\�&ROOLQV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV��
&XUUHQW�DQG�)XWXUH�2FFXSDWLRQ��ZLWK�,PSDFWV��0DQDJHPHQW�6WUDWHJLHV���
DQG�0LWLJDWLRQ�$SSURDFKHV
� -DPHV�+��0LOOHU��'DZQ�/HPNH��DQG�-RKQ�&RXOVWRQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV
� 'RQDOG�$��'XHUU�DQG�3DXO�$��0LVWUHWWD �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&+$37(5�����)LUH
� -RKQ�$��6WDQWXUI�DQG�6FRWW�/��*RRGULFN�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



YL

$%675$&7

7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�SURYLGHV�D�VFLHQFH�EDVHG�³IXWXULQJ´�DQDO\VLV�RI�WKH�
IRUHVWV�RI�WKH����6WDWHV�RI�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��:LWK�¿QGLQJV�RUJDQL]HG�LQ�D�VHW�RI�
VFHQDULRV�DQG�XVLQJ�D�FRPELQDWLRQ�RI�FRPSXWHU�PRGHOV�DQG�VFLHQFH�V\QWKHVLV��WKH�DXWKRUV�RI�
WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�H[DPLQH�D�YDULHW\�RI�SRVVLEOH�IXWXUHV�WKDW�FRXOG�VKDSH�
IRUHVWV�DQG�WKH�PDQ\�HFRV\VWHP�VHUYLFHV�DQG�YDOXHV�WKDW�IRUHVWV�SURYLGH��7KH�VFLHQFH�¿QGLQJV�
DQG�PRGHOLQJ�UHVXOWV�FRXOG�LQIRUP�PDQDJHPHQW�DQG�SROLF\�DQDO\VLV�RI�WKH�6RXWK¶V�IRUHVWV��,Q�
WKH�FKDSWHUV�RI�WKLV�WHFKQLFDO�UHSRUW��WKH�DXWKRUV�SURYLGH�GHWDLOHG�¿QGLQJV�DQG�UHVXOWV�DV�ZHOO�
DV�VHWV�RI�NH\�¿QGLQJV�DQG�LPSOLFDWLRQV�

.H\ZRUGV��)RUHVW�FRQVHUYDWLRQ��IXWXULQJ��LQWHJUDWHG�DVVHVVPHQW��6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��VXVWDLQDELOLW\�



�
&+$37(5�����'HVLJQ�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

� 'DYLG�1��:HDU�DQG�-RKQ�*��*UHLV�

,1752'8&7,21

7KH�6RXWK�KDV�D�XQLTXH�KXPDQ�DQG�ODQGVFDSH�KLVWRU\�DQG�
IRUHVWV�WKDW�UHÀHFW�PDQ\�HSLVRGHV�RI�FKDQJH��6SDQQLQJ�WKH�
���6WDWHV�IURP�9LUJLQLD�WR�7H[DV��WKH�6RXWK�VWLOO�FRQWDLQV�
D�ZLGHO\�GLYHUVH�FRPSOHPHQW�RI�SK\VLFDO��HFRQRPLF��DQG�
HFRORJLFDO�FRQGLWLRQV��ZKHUH�IRUHVWV�DQG�RWKHU�QDWLYH�KDELWDWV�
SOD\�DQ�LPSRUWDQW�UROH�QRW�RQO\�LQ�VXSSRUWLQJ�GLYHUVLW\�RI�
QDWLYH�SODQWV�DQG�DQLPDOV�EXW�DOVR�LQ�SURYLGLQJ�HFRQRPLF��
DHVWKHWLF��DQG�FXOWXUDO�YDOXHV�IRU�LWV�UHVLGHQWV��3HUKDSV�PRUH�
VR�WKDQ�LQ�DQ\�RWKHU�UHJLRQ�RI�WKH�8QLWHG�6WDWHV��VRXWKHUQ�
IRUHVWV�FRQWLQXH�WR�FKDQJH�LQ�UHVSRQVH�WR�GLUHFW�KXPDQ�XVHV�
DQG�WR�FKDQJHV�LQ�WKH�SK\VLFDO�DQG�ELRORJLFDO�HQYLURQPHQW��
UDLVLQJ�LPSRUWDQW�TXHVWLRQV�DERXW�WKHLU�SRWHQWLDO�IXWXUH��
%HFDXVH�WKHVH�DQG�RWKHU�IRUFHV�ZLOO�GLFWDWH�WKH�ORQJ�
WHUP�VXVWDLQDELOLW\�RI�IRUHVW�UHVRXUFHV��LW�LV�LPSRUWDQW�WR�
VFLHQWL¿FDOO\�DVVHVV�WKHLU�FRQVHTXHQFHV�VR�WKDW�VRFLHW\�FDQ�
PDNH�LQIRUPHG�SROLF\�DQG�PDQDJHPHQW�GHFLVLRQV�

7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�UHSUHVHQWV�D�UHVSRQVH�
WR�WKLV�QHHG�IRU�D�FDUHIXO��VFLHQFH�EDVHG�DVVHVVPHQW�RI�WKH�
6RXWK¶V�IRUHVWV��,W�ZDV�FKDUWHUHG�E\�WKH�6RXWKHUQ�5HVHDUFK�
6WDWLRQ�DQG�WKH�6RXWKHUQ�5HJLRQ�RI�WKH�)RUHVW�6HUYLFH��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH��LQ�FRRSHUDWLRQ�ZLWK�WKH�6RXWKHUQ�
*URXS�RI�6WDWH�)RUHVWHUV��WR�IRUHFDVW�SRWHQWLDO�FKDQJHV�DQG�
WR�FODULI\��WR�WKH�H[WHQW�SRVVLEOH��KRZ�LPSRUWDQW�WUHQGV�DQG�
SRWHQWLDO�VWUXFWXUDO�FKDQJHV�PLJKW�DIIHFW�D�YDULHW\�RI�IRUHVW�
YDOXHV��FRQGLWLRQV��DQG�XVHV��:HDU�DQG�RWKHUV��������7KH�
IROORZLQJ�GH¿QLWLRQ�RI�VXFFHVV�VKDSHV�WKH�REMHFWLYHV��GHVLJQ��
DQG�FRQGXFW�RI�WKH�)XWXUHV�3URMHFW��$�VXFFHVVIXO�6RXWKHUQ�
)RUHVW�)XWXUHV�3URMHFW�ZLOO�SURYLGH�D�FUHGLEOH��REMHFWLYH�
LQIRUPDWLRQ�IRXQGDWLRQ�WKDW�KHOSV�VKDSH�VXVWDLQDEOH�
IRUHVWV�LQ�WKH�6RXWK�WKURXJK�WKH�LQIRUPHG�DFWLRQV�RI�SULYDWH�
DQG�SXEOLF�IRUHVW�PDQDJHUV�DQG�WKURXJK�WKH�GHVLJQ�DQG�
GHYHORSPHQW�RI�HIIHFWLYH�ODQG�XVH�DQG�IRUHVW�SROLFLHV�

7KH�)XWXUHV�3URMHFW�FRRSHUDWRUV�DQWLFLSDWH�D�EURDG�DXGLHQFH��
RQH�WKDW�UHÀHFWV�WKH�GLYHUVH�SRSXODWLRQ�RI�IRUHVW�RZQHUV�
DQG�IRUHVW�XVHUV��DQG�UHFRJQL]HV�WKDW�DERXW����SHUFHQW�RI�

��'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
5DOHLJK��1&��������-RKQ�*��*UHLV�LV�D�5HVRXUFH�6SHFLDOLVW��6RXWKHUQ�
5HJLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��7DOODKDVVHH��)/�
������

VRXWKHUQ�IRUHVWV�DUH�SULYDWHO\�RZQHG��:LWKLQ�WKLV�FRQWH[W��
VXVWDLQDELOLW\�VWDUWV�ZLWK�XQGHUVWDQGLQJ�FXUUHQW�WUHQGV��
DQWLFLSDWLQJ�FKDQJHV��DQG�LGHQWLI\LQJ�SRWHQWLDO�IXWXUH�
VFDUFLWLHV��DQG�HQGV�ZLWK�GHVLJQLQJ�DQG�LPSOHPHQWLQJ�
PDQDJHPHQW�DQG�SROLF\�LQ�UHVSRQVH�

7KH�¿UVW�VWHS�LQ�GHYHORSLQJ�TXHVWLRQV�DQG�LVVXHV�WR�EH�
DGGUHVVHG�ZDV�WR�HQJDJH�LQ�GLVFXVVLRQV�ZLWK�D�FURVV�VHFWLRQ�
RI�IRUHVW�RZQHUV�DQG�IRUHVW�XVHUV�LQ�D�VHW�RI�ZRUNVKRSV�
FRQGXFWHG�LQ�DOO����6WDWHV��:LWK�WKH�SXEOLF¶V�LQWHUHVWV�GH¿QHG�
WKURXJK�WKH�ZRUNVKRSV��ZH�VHW�RXW�WR�GHVLJQ�DQ�DVVHVVPHQW�
SURFHVV�WKDW�ZRXOG�WDUJHW�WKH�PRVW�LPSRUWDQW�TXHVWLRQV�DQG�
PDNH�WKH�PRVW�HI¿FLHQW�XVH�RI�DYDLODEOH�WRROV�DQG�VFLHQFH��

6XFFHVV�DOVR�GHSHQGHG�RQ�RXU�DELOLW\�WR�SURYLGH�WKUHH�
GLIIHUHQW�W\SHV�RI�LQIRUPDWLRQ��7KH�¿UVW�ZDV�WR�WDNH�D�
FRPSUHKHQVLYH�³V\VWHPV�VFLHQFH´�DSSURDFK�LQ�IRUHFDVWLQJ�
FKDQJH�DW�D�VFDOH�GHWDLOHG�HQRXJK�WR�EH�PHDQLQJIXO�
IRU�WKH�DQDO\VLV�RI�HFRQRPLF�DQG�HFRORJLFDO�LVVXHV�DQG�
WKHLU�LPSOLFDWLRQV��EXW�DOVR�FDSDEOH�RI�DGGUHVVLQJ�PDMRU�
XQFHUWDLQWLHV�WKURXJK�D�VHW�RI�SRWHQWLDO�IXWXUHV��6HFRQG�
ZDV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�LVVXHV�WKDW�DUH�GHYHORSLQJ�
UDSLGO\��DQG�DUH�QRW�VXLWHG�IRU�PRGHOLQJ�EHFDXVH�RI�WKHLU�
FRPSOH[LW\�RU�WKHLU�GHSHQGHQFH�RQ�SROLF\�GHYHORSPHQW�
RU�RWKHU�KLJKO\�XQFHUWDLQ�HYHQWV��7KLUG�ZDV�WR�LGHQWLI\�
WKH�PDQDJHPHQW�LPSOLFDWLRQV�RI�IRUHFDVWHG�FKDQJHV��
ZKLFK�UHTXLUHG�D�WHUWLDU\�DQDO\VLV�FRXSOLQJ�FKDQJHV�DQG�
LPSOLFDWLRQV�ZLWK�PDQDJHPHQW�VFLHQFH�WR�GHWHUPLQH�KRZ�
IRUHVW�PDQDJHPHQW�FKRLFHV�PLJKW�DIIHFW²RU�EH�DIIHFWHG²E\�
XQGHVLUDEOH�RXWFRPHV�

6DWLVI\LQJ�WKHVH�WKUHH�VHWV�RI�LQIRUPDWLRQ�QHHGV�GH¿QHG�
GLVWLQFW�DQG�QHFHVVDU\�SKDVHV�RI�WKH�)XWXUHV�3URMHFW��¿J�������

��$�IRUHFDVWLQJ�SKDVH�XVLQJ�D�VLPXODWLRQ�PRGHOLQJ�
IUDPHZRUN�WR�SOD\�RXW�WKH�LPSOLFDWLRQV�RI�VHYHUDO�VFHQDULRV�
IRU�ODQG�XVH��IRUHVW�FRQGLWLRQV��DQG�IRUHVW�XVHV�LQ�WKH�6RXWK��
:H�DVVHPEOHG�D�IRUHFDVWLQJ�WHDP�WR�GHSOR\�D�PRGHOLQJ�
V\VWHP�IRU�IRUHFDVWLQJ�WKHVH�VFHQDULRV�RI�WKH�IXWXUH��

��$�PHWD�LVVXH�SKDVH�DQDO\]LQJ�DQG�SUHGLFWLQJ�WKH�IXWXUH�
RI�VHYHUDO�NH\�LVVXHV�RI�FRQFHUQ�WR�VRXWKHUQ�IRUHVWHG�
ODQGVFDSHV��WKHLU�IXQFWLRQV��DQG�WKH�YDOXHV�WKDW�DUH�GHULYHG�
IURP�WKHP��:H�UHFUXLWHG�H[SHUWV�WR�DGGUHVV�VSHFL¿F�
TXHVWLRQV�DERXW�WKHVH�PHWD�LVVXHV�

$)"15&3����
� 'HVLJQ�RI�WKH�6RXWKHUQ�)RUHVW��
� )XWXUHV�3URMHFW







�
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

REMHFWLYH�ZDV�WR�VKDSH�WKH�¿UVW�SODQQLQJ�VWHS�RI�WKH�6RXWKHUQ�
)RUHVW�)XWXUHV�3URMHFW��

)RU�WKH�IRUHFDVWLQJ�SKDVH�ZH�HQOLVWHG�D�WHDP�RI�H[SHUWV�WR�
VXPPDUL]H�WKH�IRUFHV�RI�FKDQJH�DQG�EHJLQ�VKDSLQJ�D�VHW�RI�
DOWHUQDWLYH�IXWXUHV�IRU�DQDO\VLV�XVLQJ�TXDQWLWDWLYH�PRGHOV�
�FKDSWHU�����7KH�SXEOLF¶V�LQSXW�ZDV�WKH�VWDUWLQJ�SRLQW�IRU�
D�VWUXFWXUHG�ZRUNVKRS�LQ�ZKLFK�WKH�WHDP�GHYHORSHG�D�
PDQDJHDEOH�QXPEHU�RI�VFHQDULRV�WKDW�DGGUHVV�WKH�LVVXHV�
UDLVHG�E\�WKH�SXEOLF��

)RU�HDFK�PHWD�LVVXH�LGHQWL¿HG�WKURXJK�WKH�VFRSLQJ�SURFHVV��
ZH�FRQWLQXHG�WR�XVH�SXEOLF�LQSXW�DV�ZH�GHYHORSHG�UHVHDUFK�
TXHVWLRQV�DQG�DVVRFLDWHG�LPSRUWDQW�HOHPHQWV�WR�EH�HYDOXDWHG��
$Q�H[SHUW�VFLHQWLVW�ZDV�DVVLJQHG�WR�PDQDJH�WKH�DQDO\VLV�

RI�HDFK�PHWD�LVVXH��:H�DOVR�OLQNHG�VSHFL¿F�FRQFHUQV�DQG�
TXHVWLRQV�WR�WKHLU�DSSOLFDEOH�VXEUHJLRQV��7KHVH�ZRXOG�EH�
FRQVLGHUHG�E\�WKH�WHDP�DGGUHVVLQJ�PDQDJHPHQW�LPSOLFDWLRQV�
LQ�HDFK�RI�WKH�¿YH�VXEUHJLRQV�

7KH�PHHWLQJV�FOHDUO\�VKRZHG�WKDW�WKH�SXEOLF�DQWLFLSDWHV�
�DQG�LV�FRQFHUQHG�DERXW��LPSRUWDQW�FKDQJHV�WKH\�EHOLHYH�
ZLOO�RFFXU�RQ�WKH�IRUHVWHG�ODQGVFDSHV�RI�WKH�6RXWK�RYHU�WKH�
QH[W����\HDUV��:HDU�DQG�RWKHUV��������0XOWLSOH�IRUFHV�ZLOO�
GULYH�WKHVH�FKDQJHV��DQG�WKHLU�HIIHFWV�ZLOO�VSDQ�HFRORJLFDO��
HFRQRPLF��DQG�VRFLDO�GLPHQVLRQV��7KH�SXEOLF�VHVVLRQV�FOHDUO\�
YDOLGDWHG�WKH�QHHG�WR�XQGHUWDNH�WKH�)XWXUHV�3URMHFW��DQG�
WKH�SXEOLF¶V�LQSXW�SURYLGHV�WKH�IRXQGDWLRQ�XSRQ�ZKLFK�ZH�
GHVLJQHG�WKH�WKUHH�DQDO\VLV�SKDVHV�RI�WKH�HIIRUW�

7DEOH����²/RFDWLRQV��VXEUHJLRQV�UHSUHVHQWHG��DQG�VFKHGXOH�RI�SXEOLF�PHHWLQJV�KHOG�IRU�
WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�LQ�����

0HHWLQJ�ORFDWLRQ 6XEUHJLRQ�UHSUHVHQWHG 'DWH

%DWRQ�5RXJH��/$ &RDVWDO�3ODLQ�0LVVLVVLSSL�$OOXYLDO�9DOOH\ -DQXDU\���
6WRQHYLOOH��06 &RDVWDO�3ODLQ�0LVVLVVLSSL�$OOXYLDO�9DOOH\ -DQXDU\���

*DLQHVYLOOH��)/ &RDVWDO�3ODLQ )HEUXDU\��
&KDUOHVWRQ��6& &RDVWDO�3ODLQ )HEUXDU\��

/LWWOH�5RFN��$5 0LG�6RXWK�0LVVLVVLSSL�$OOXYLDO�9DOOH\ )HEUXDU\���
&ROOHJH�6WDWLRQ��7; 0LG�6RXWK )HEUXDU\���
6WLOOZDWHU��2. 0LG�6RXWK )HEUXDU\���

/H[LQJWRQ��.< $SSDODFKLDQ�&XPEHUODQG )HEUXDU\���
1DVKYLOOH��71 $SSDODFKLDQ�&XPEHUODQG )HEUXDU\���

5DOHLJK�'XUKDP��1& 3LHGPRQW�&RDVWDO�3ODLQ )HEUXDU\���
%ODFNVEXUJ��9$ $SSDODFKLDQ�&XPEHUODQG )HEUXDU\���
$VKHYLOOH��1& $SSDODFKLDQ�&XPEHUODQG )HEUXDU\���

$WKHQV��*$ 3LHGPRQW�&RDVWDO�3ODLQ 0DUFK��
$XEXUQ��$/ 3LHGPRQW�&RDVWDO�3ODLQ 0DUFK��

:HELQDU��� $OO�VXEUHJLRQV $SULO���HYHQLQJ
:HELQDU��� $OO�VXEUHJLRQV $SULO����DIWHUQRRQ
:HELQDU��� $OO�VXEUHJLRQV $SULO����HYHQLQJ



�
&+$37(5�����'HVLJQ�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7KH�)XWXUH�RI�6RXWKHUQ�)RUHVWV��$Q�2QJRLQJ�&RQYHUVDWLRQ

�����!�6RXWKҋV�7KLUG�)RUHVW³6XSSRUWHG�E\�WKH�ZRRG�SURGXFWV�LQGXVWU\�DQG�ODUJH�SULYDWH�
IRUHVW�ODQGRZQHUV��WKH�WKLUG�IRUHVW�UHSRUW�XVHG�OLWHUDWXUH�UHYLHZV�DQG�DQ�HYDOXDWLRQ�RI�WUHQGV�WR�
HYDOXDWH�WKH�IXWXUH�RI�WLPEHU�VXSSO\�LQ�OLJKW�RI�LQFUHDVHG�GHPDQGV�IRU�ZRRG�SURGXFWV�DQG�SHUFHLYHG�
XQGHULQYHVWPHQW�LQ�SULYDWH�IRUHVW�ODQGV��:KHHOHU��������&RQFHUQHG�WKDW�WLPEHU�VFDUFLW\�ZRXOG�OLPLW�
JURZWK�RI�WKH�ZRRG�SURGXFWV�VHFWRU��WKH�UHSRUW�UHFRPPHQGV�SROLFLHV�DQG�VWUDWHJLHV�WR�HQFRXUDJH�
SODQWLQJ�DQG�LQFUHDVH�PDQDJHPHQW�RQ�SULYDWH�IRUHVWV��SURWHFW�IRUHVWV�IURP�LQVHFWV��GLVHDVHV��DQG�
¿UHV��DQG�EXLOG�VWURQJHU�LQVWLWXWLRQV�IRU�IRUHVWU\�WUDLQLQJ��WHFKQRORJ\�WUDQVIHU��DQG�UHVHDUFK��,WV�
IRUHFDVWV�RI�SRSXODWLRQ�GULYHQ�XUEDQL]DWLRQ�DQG�H[SDQVLRQ�RI�WLPEHU�JURZLQJ�DQG�SURGXFWLRQ�KDYH�
EHHQ�UHDOL]HG�LQ�WKH�6RXWK�

�����!�6RXWKҋV�)RXUWK�)RUHVW«DOWHUQDWLYHV�IRU�WKH�IXWXUH³1HDUO\����\HDUV�DIWHU�WKH�
WKLUG�IRUHVW�UHSRUW��WKH�)RUHVW�6HUYLFH�DVNHG�VRPH�RI�WKH�VDPH�TXHVWLRQV�DERXW�WKH�SRWHQWLDO�IXWXUH�
RI�WKH�WLPEHU�SURGXFLQJ�VHFWRU�LQ�WKH�6RXWK��86'$�)RUHVW�6HUYLFH��������WKLV�WLPH�XVLQJ�D�VWDWH�
RI�WKH�DUW�WLPEHU�PDUNHW�PRGHO�DQG�D�WHFKQLFDO�DQDO\VLV�RI�YDULRXV�SROLF\�DOWHUQDWLYHV�IRU�UHYHUVLQJ�
XQGHULQYHVWPHQW�E\�QRQLQGXVWULDO�SULYDWH�IRUHVW�RZQHUV��7KHLU�¿QGLQJV�DQWLFLSDWH�WKH�JURZWK�LQ�
WLPEHU�SURGXFWLRQ�UHDOL]HG�WKURXJK������DQG�SRLQW�WR�D�VLPLODU�VXLWH�RI�SURJUDPV�DQG�SROLFLHV�WR�
HQFRXUDJH�UHIRUHVWDWLRQ��PDQDJHPHQW��DQG�IRUHVW�SURWHFWLRQ��:KLOH�WKH�UHSRUW�GHGLFDWHV�D�IHZ�SDJHV�
WR�LPSDFWV�RI�WLPEHU�SURMHFWLRQV�RQ�ZLOGOLIH�DQG�ZDWHU��LWV�HPSKDVLV�LV�VTXDUHO\�RQ�WKH�IXWXUH�RI�
WLPEHU�PDQDJHPHQW�DQG�SURGXFWLRQ�

�����!�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW³7KH�JURZWK�LQ�IRUHVW�PDQDJHPHQW�DQG�
WLPEHU�SURGXFWLRQ�ODUJHO\�DQWLFLSDWHG�E\�WKH�WKLUG�DQG�IRXUWK�IRUHVW�UHSRUWV��FRXSOHG�ZLWK�WKH�
HPHUJHQFH�RI�VDWHOOLWH�FKLS�PLOOV�LQ�WKH�ODWH�����V��UDLVHG�FRQFHUQV�DERXW�WKH�VXVWDLQDELOLW\�RI�
IRUHVWV�LQ�WKH�6RXWK��:HDU�DQG�*UHLV�����D������E���$Q�LQWHUDJHQF\�HIIRUW�OHW�E\�WKH�)RUHVW�6HUYLFH�
DQG�GULYHQ�E\�D�VHW�RI�TXHVWLRQV�GHYHORSHG�IURP�H[WHQVLYH�SXEOLF�PHHWLQJV��WKH�6RXWKHUQ�)RUHVW�
5HVRXUFH�$VVHVVPHQW�GUHZ�NQRZOHGJH�IURP�H[WHQVLYH�OLWHUDWXUH�DQG�GDWD�EDVHV�WR�DGGUHVV�FRQFHUQV�
UDQJLQJ�IURP�LPSHULOHG�WHUUHVWULDO�DQG�DTXDWLF�VSHFLHV�WR�ZHWODQGV��IURP�RXWGRRU�UHFUHDWLRQ�WR�WKH�
LQÀXHQFH�RI�SROLFLHV��UHJXODWLRQV��DQG�ODZV��IURP�DLU�SROOXWLRQ�WR�WKH�IXWXUH�FRXUVH�RI�WLPEHU�PDUNHWV�
DQG�ODQG�XVH�FKDQJHV��7KH�DVVHVVPHQW�LGHQWL¿HV�XUEDQL]DWLRQ�DV�D�NH\�WKUHDW�WR�IRUHVW�VXVWDLQDELOLW\�
DQG�UDLVHV�DGGLWLRQDO�FRQFHUQV�DERXW�WKH�HIIHFWV�RI�LQFUHDVHG�PDQDJHPHQW�LQWHQVLW\�RQ�ZLOGOLIH�DQG�
ZDWHU��DQG�DERXW�DQ�LQFUHDVLQJ�VFDUFLW\�RI�UHFUHDWLRQDO�RSSRUWXQLWLHV�LQ�SDUWV�RI�WKH�6RXWK��

7RGD\�!�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW³6L[�\HDUV�DIWHU�WKH�FRPSOHWLRQ�RI�WKH�6RXWKHUQ�
)RUHVW�5HVRXUFH�$VVHVVPHQW��QHZ�LVVXHV�DQG�TXHVWLRQV�KDYH�DULVHQ��)RUHVW�LQGXVWU\�KDV�ODUJHO\�
GLYHVWHG�LWV�ODQG�KROGLQJV��VFLHQFH�KDV�SURYLGHG�QHZ�LQVLJKWV�LQWR�SRWHQWLDO�IXWXUH�FOLPDWHV��DQG�
TXHVWLRQV�DERXW�ZDWHU�VXVWDLQDELOLW\�DUH�RQ�WKH�KRUL]RQ��7R�DGGUHVV�WKHVH�DQG�RWKHU�TXHVWLRQV²
DJDLQ�GHULYLQJ�IURP�H[WHQVLYH�SXEOLF�LQYROYHPHQW²WKH�)RUHVW�6HUYLFH�DQG�6RXWKHUQ�*URXS�RI�
6WDWH�)RUHVWHUV�FRPPLVVLRQHG�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��:KHUH�WKH�HDUOLHU�DVVHVVPHQW�
UHOLHG�PRVWO\�RQ�OLWHUDWXUH�UHYLHZV�DQG�VWDQG�DORQH�DQDO\VLV�RI�IXWXUH�LPSDFWV�IRU�LWV�IRUHFDVW�RI�D�
PRVW�OLNHO\�IXWXUH��WKLV�QHZ�HIIRUW�LV�IRFXVHG�RQ�IRUHFDVWLQJ�WKH�IXWXUH�XQGHU�D�YDULHW\�RI�VFHQDULRV�
DQG�XVHV�WKHVH�VFHQDULRV�WR�LQWHJUDWH�¿QGLQJV��7KH�)XWXUHV�3URMHFW�EXLOGV�IURP�WKH�NQRZOHGJH�
IRXQGDWLRQ�RI�LWV�SUHGHFHVVRU��XSGDWHV�VRPH�WRSLFDO�DUHDV��DQG�OD\V�RXW�D�UDQJH�RI�IXWXUHV�IRU�
FRQVLGHUDWLRQ�E\�SROLF\PDNHUV�DQG�IRUHVW�PDQDJHUV��



�
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

)RUHFDVWLQJ�)RUHVW�&RQGLWLRQV�DQG�8VHV�

)RUHFDVWLQJ�IRUHVW�FRQGLWLRQV�DQG�XVHV�UHTXLUHG�D�
GHWHUPLQDWLRQ�RI�WKH�YDULDEOHV�WKDW�FRXOG�FKDQJH�WKH�
ZRUOG�VXUURXQGLQJ�IXWXUH�IRUHVWV��LQFOXGLQJ�WKH�SK\VLFDO�
HQYLURQPHQW��VXFK�DV�FOLPDWH�FKDQJH���WKH�VRFLDO�HQYLURQPHQW�
�QXPEHU�RI�SHRSOH��WKHLU�UHODWLYH�ZHDOWK��DQG�KRZ�WKH\�XVH�
ODQG���DQG�WKH�HFRQRPLF�HQYLURQPHQW��UHODWLYH�VFDUFLW\�RI�
WLPEHU�DQG�RWKHU�IRUHVW�DPHQLWLHV���)ROORZLQJ�HYDOXDWLRQV�
RI�WKH�LQSXW�IURP�SXEOLF�ZRUNVKRSV�WR�VRUW�RXW�WKH�YDULDEOHV�
WR�EH�DGGUHVVHG��RXU�QH[W�VWHS�ZDV�WR�FRQGXFW�D�VFHQDULR�
DQDO\VLV�VR�WKDW�FRPELQDWLRQV�RI�YDULDEOHV�FRXOG�EH�SURMHFWHG�
DQG�HYDOXDWHG��,Q�SDUWLFXODU��ZH�GHYHORSHG�D�VHW�RI�DOWHUQDWLYH�
IXWXUHV�WR�RUJDQL]H�DQG�FRQGXFW�WKH�IRUHFDVWLQJ�SKDVH�RI�WKH�
SURMHFW��'HULYHG�IURP�VFHQDULRV�FRQVWUXFWHG�IRU�WKH������
5HVRXUFHV�3ODQQLQJ�$FW�$VVHVVPHQW�FRQGXFWHG�E\�WKH�)RUHVW�
6HUYLFH��WKHVH�DOWHUQDWLYH�IXWXUHV�UHSUHVHQW�D�EURDG�UDQJH�RI�
LQWHUQDOO\�FRQVLVWHQW�ZRUOG�SRVVLELOLWLHV�E\�OLQNLQJ�FOLPDWH��
SRSXODWLRQ��LQFRPH��DQG�WHFKQRORJLFDO�DGYDQFHV�

$OWHUQDWLYH�IXWXUHV�ZHUH�HYDOXDWHG�XVLQJ�WKH�8�6��)RUHVW�
$VVHVVPHQW�6\VWHP��D�PRGHOLQJ�V\VWHP�GHVLJQHG�WR�IRUHFDVW�
DOWHUQDWLYH�IXWXUHV�IRU�8�6��IRUHVWV��7KH�)RUHVW�$VVHVVPHQW�
6\VWHP�LV�D�IRUZDUG�ORRNLQJ�DGMXQFW�WR�WKH�)RUHVW�,QYHQWRU\�
DQG�$QDO\VLV��),$��SURJUDP�LPSOHPHQWHG�E\�WKH�)RUHVW�

6HUYLFH�UHVHDUFK�DQG�GHYHORSPHQW�VWDII��7KH�),$�SURJUDP�
SURYLGHV�QDWLRQZLGH�PRQLWRULQJ�WKURXJK�UHSHDWHG�LQYHQWRULHV�
WKDW�SURYLGH�IRU�FRQVLVWHQF\�RYHU�WLPH�DQG�D�KLJK�OHYHO�RI�
GHWDLO��7KH�)RUHVW�$VVHVVPHQW�6\VWHP�DFFRXQWV�IRU�FKDQJHV�
GULYHQ�E\�PXOWLSOH�YHFWRUV�LQFOXGLQJ�ELRORJLFDO��SK\VLFDO��
DQG�KXPDQ�IDFWRUV�WR�JHQHUDWH�IRUHFDVWV�RI�IRUHVW�LQYHQWRULHV��
7KH�PRGHOLQJ�DSSURDFK�LV�GHVLJQHG�WR�DGGUHVV�VFHQDULRV�
FKDQJLQJ�FOLPDWH��PDUNHW�GULYHQ�WLPEHU�KDUYHVWLQJ��DQG�ODQG�
XVH�FKDQJHV�DORQJ�ZLWK�FKDQJHV�GULYHQ�E\�D�VXFFHVVLRQDO�
WUDQVLWLRQ�LQ�IRUHVW�FRQGLWLRQV�

$�JHQHUDO�VFKHPDWLF�RI�WKLV�PRGHOLQJ�V\VWHP��¿J�������VWDUWV�
ZLWK�LQWHUQDOO\�FRQVLVWHQW�FRPELQDWLRQV�RI�VRFLDO��HFRQRPLF��
DQG�WHFKQRORJ\�IRUHFDVWV�GH¿QHG�DV�&RUQHUVWRQH�)XWXUHV�IRU�
WKLV�DSSOLFDWLRQ�RI�WKH�)RUHVW�$VVHVVPHQW�6\VWHP��/LQNHG�
WR�WKH�&RUQHUVWRQHV�DUH�YDULRXV�WKURXJK�YDULRXV�JHQHUDO�
FLUFXODWLRQ�PRGHOV��FOLPDWH�FKDQJH�PRGHOV���HDFK�VHOHFWHG�
WR�GH¿QH�D�FOLPDWH�IRUHFDVW�WKDW�LV�FRQVLVWHQW�ZLWK�WKH�
&RUQHUVWRQH��$OVR�OLQNHG�DUH�GDWD�IURP�D�IRUHVW�LQYHQWRU\�
VHUYHU��ZKLFK�GH¿QHV�VWDUWLQJ�FRQGLWLRQV�IRU�DOO�SORWV�LQ�WKH�
IRUHVW�LQYHQWRU\��

7KH�PRGHOLQJ�IUDPHZRUN�DW�WKH�FHQWHU�RI�WKLV�V\VWHP�
VKRZV�KRZ�IXWXUH�IRUHVW�FRQGLWLRQV�DUH�GULYHQ�E\�ELRORJLFDO�
G\QDPLFV²VXFK�DV�JURZWK�DQG�PRUWDOLW\²WKDW�DUH�DIIHFWHG�

)LJXUH����±*HQHUDO�VFKHPDWLF�RI�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP���6RXUFH��:HDU�DQG�RWKHUV������

tŽŽĚ�
WƌŽĚƵĐƚƐ�
WƌŽũĞĐƚŝŽŶƐ�

&ŽƌĞƐƚ�
/ŶǀĞŶƚŽƌǇ�
WƌŽũĞĐƚŝŽŶƐ�

>ĂŶĚ�hƐĞ�
WƌŽũĞĐƚŝŽŶƐ�

tĂƚĞƌ�
WƌŽũĞĐƚŝŽŶƐ�

WŽƉƵůĂƚŝŽŶ�
ƉƌŽũĞĐƚŝŽŶƐ�

dĞĐŚŶŽůŽŐǇ�
WƌŽũĞĐƚŝŽŶƐ�

�ĐŽŶŽŵŝĐ�
WƌŽũĞĐƚŝŽŶƐ�

^ĐĞŶĂƌŝŽ�^ĞƌǀĞƌ�

�ůŝŵĂƚĞ��ĂƚĂ�
^ĞƌǀĞƌ�

&ŽƌĞƐƚ�
/ŶǀĞŶƚŽƌǇ��ĂƚĂ�

^ĞƌǀĞƌ�

h^�&ŽƌĞƐƚ�
WƌŽĚƵĐƚƐ�
DŽĚĞů�

&ŽƌĞƐƚ��ǇŶĂŵŝĐƐ�
DŽĚĞů�

�ůů�>ĂŶĚ�hƐĞ�
DŽĚĞů�

tŝůĚůŝĨĞ�
WƌŽũĞĐƚŝŽŶƐ�

�ĂƌďŽŶ�
WƌŽũĞĐƚŝŽŶƐ�

^ĐĞŶĂƌŝŽƐ� DŽĚĞůƐ� &ŽƌĞĐĂƐƚƐ�ŽĨ�ĨŽƌĞƐƚ�
ƵƐĞƐ�ĂŶĚ�ĐŽŶĚŝƚŝŽŶƐ�

&ŽƌĞĐĂƐƚƐ�ŽĨ�
ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ�
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E\�FOLPDWH�IDFWRUV��DOORFDWLRQV�DPRQJ�ODQG�XVHV��GLVSRVDO�
RI�IRUHVW�ODQG��WLPEHU�KDUYHVWLQJ��DQG�IRUHVW�PDQDJHPHQW��
7KH�LQWHUSOD\�RI�DOO�RI�WKHVH�IDFWRUV�\LHOGV�D�VHW�RI�RXWSXWV��
HDFK�RI�ZKLFK�GHVFULEHV�IRUHVW�SURMHFWLRQV�WKDW�DUH�FRQVLVWHQW�
ZLWK�WKH�ÀRZ�RI�IRUHVW�SURGXFWV�DQG�ODQG�XVHV��&KDQJHV�LQ�
ZDWHU��ELRGLYHUVLW\��DQG�RWKHU�HFRV\VWHP�VHUYLFHV�FDQ�DOVR�
EH�GHULYHG�IURP�WKH�IRUHFDVWHG�FKDQJHV�LQ�IRUHVW�FRQGLWLRQV�
DQG�ODQG�XVHV��0DQ\�RI�WKHVH�DUH�GHVFULEHG�LQ�VXEVHTXHQW�
FKDSWHUV�

7KH�IRUHVW�SURGXFWV�PRGXOH�RI�WKLV�IUDPHZRUN�FDQ�EH�
DSSURDFKHG�LQ�RQH�RI�WZR�ZD\V��7KH�¿UVW�LV�DQ�H[SOLFLW�PDUNHW�
VLPXODWLRQ�RI�PDUNHW�FOHDULQJ�ZRRG�SURGXFWV�DQG�WLPEHU�
SURGXFWLRQ�LQ�WKUHH�UHJLRQV�RI�WKH�8QLWHG�6WDWHV��1RUWK��
6RXWK��DQG�:HVW��DQG�DOO�RWKHU�FRXQWULHV�LQ�WKH�ZRUOG��7KLV�
DSSURDFK�DFFRXQWV�IRU�D�ZLGH�YDULHW\�RI�GHPDQG�GULYHUV�
LQFOXGLQJ�HQHUJ\�IXWXUHV��8�6��KRXVLQJ�VWDUWV��DQG�FKDQJHV�
LQ�SDSHU�FRQVXPSWLRQ�E\�KRXVHKROGV��,QFH�DQG�RWKHUV��������
7KH�VHFRQG�DSSURDFK��DQG�RQH�WKDW�LV�XVHG�IRU�PXFK�RI�WKH�
DQDO\VLV�RI�WKLV�)XWXUHV�3URMHFW��LV�WR�GHYHORS�SULFH�IXWXUHV�
IRU�WLPEHU�SURGXFWV�LQ�WKH�UHJLRQ��,QFUHDVLQJ�SULFHV�DUH�
FRQVLVWHQW�ZLWK�LQFUHDVHG�VFDUFLW\�RI�WLPEHU��GHFUHDVLQJ�
SULFHV�LQGLFDWH�D�OHVVHQLQJ�RI�WLPEHU�VFDUFLW\�

7KH�ODQG�XVH�PRGXOH��¿J�������GHVFULEHG�LQ�FKDSWHU���
VLPXODWHV�FKDQJHV�LQ�DOO�XVHV�RI�ODQG�DQG�LV�GULYHQ�E\�
SRSXODWLRQ�DQG�LQFRPH�JURZWK�DORQJ�ZLWK�WKH�SULFHV�RI�
WLPEHU�SURGXFWV��3URMHFWLRQV�RI�IRUHVW�DUHD�IURP�WKH�ODQG�XVH�
PRGXOH�IHHG�LQWR�IRUHFDVWV�RI�IXWXUH�IRUHVW�FRQGLWLRQV�DQG�
RWKHU�DQDO\VHV�GHVFULEHG�EHORZ�

7KH�IRUHVW�G\QDPLFV�PRGXOH�RI�WKLV�IUDPHZRUN�SURMHFWV�WKH�
IXWXUH�RI�HYHU\�),$�SORW�LQ�WKH�IRUHVW�LQYHQWRU\�LQ�D�PXOWLSOH�
VWDJH�SURFHVV��7KH�SURFHVV�EHJLQV�E\�GHWHUPLQLQJ�WKH�SRLQW�
DW�ZKLFK�WKH�SORW�LV�KDUYHVWHG��LI�HYHU��DQG�WKH�LQWHQVLW\�RI�
WKH�KDUYHVW�EDVHG�RQ�WLPEHU�SULFHV��IURP�WKH�IRUHVW�SURGXFWV�
PRGXOH���DQG�WKH�FRQGLWLRQ�RI�IRUHVWV�RQ�WKH�SORW��3RO\DNRY�
DQG�RWKHUV��������7KH�DJH�RI�HDFK�SORW�LQ�WKH�QH[W�SHULRG�
LV�GHWHUPLQHG��DQG�LI�KDUYHVWHG��WKH�SORW�LV�GHWHUPLQHG�WR�
EH�QDWXUDOO\�UHJHQHUDWHG�RU�SODQWHG��)RUHFDVWHG�FOLPDWH�
LQFOXGLQJ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LV�DVVLJQHG�DQG�IRUHVW�
FRQGLWLRQV�RQ�WKH�SORW�DUH�LQIHUUHG�EDVHG�RQ�WKH�KDUYHVW�QR�
KDUYHVW�GHFLVLRQ��DJH��DQG�FOLPDWH�VHOHFWLRQ��FKDSWHU����

7KH�)RUHVW�$VVHVVPHQW�6\VWHP�JHQHUDWHG�VLPXODWLRQ�UHVXOWV�
LQFOXGH�IRUHFDVWV�RI�ODQG�XVH��FKDSWHU�����IRUHVW�SURGXFWV�
�FKDSWHU�����DQG�GHWDLOHG�IRUHVW�FRQGLWLRQV��FKDSWHU����IRU�WKH�
IRUHFDVW�SHULRG�������WR��������,Q�FKDSWHU����ZH�JHQHUDWH�
IRUHFDVWV�RQ�YDULRXV�IRUHVW�FRQGLWLRQV�LQFOXGLQJ�WKH�YROXPH�RI�
IRUHVW�ELRPDVV��WKH�DUHD�RI�IRUHVWV�E\�W\SH�DQG�DJH�FODVV��DQG�
WKH�FDUERQ�FRQWDLQHG�LQ�WKH�DERYH��DQG�EHORZJURXQG�SRROV�
UHSUHVHQWHG��)XUWKHUPRUH��ZH�JHQHUDWH�PDSV�IRUHFDVWLQJ�
UHPRYDOV�IURP�IRUHVWV�GHWHUPLQHG�E\�KDUYHVWLQJ�DQG�ODQG�XVH�
FKDQJHV��5HVXOWV�RI�WKHVH�IRUHFDVWV�DUH�XVHG�LQ�WKH�DQDO\VLV�

RI�PHWD�LVVXHV�DQG�DUH�VXPPDUL]HG�IRU�HDFK�VXEUHJLRQ�IRU�
HYDOXDWLRQ�RI�PDQDJHPHQW�LPSOLFDWLRQV�

(YDOXDWLQJ�0HWD�,VVXHV

:H�GH¿QHG�D�PHWD�LVVXH�DV�D�EURDG�DUHD�RI�FRQFHUQ�
WKDW�FRQWDLQV�D�FRPSOHPHQW�RI�LQWHUUHODWHG�GULYHUV�DQG�
LPSOLFDWLRQV��7KH�SXEOLF�LQSXW�SURFHVV�LGHQWL¿HG�WKH�HOHYHQ�
PHWD�LVVXHV�VKRZQ�LQ�WDEOH������)RU�HDFK�PHWD�LVVXH��ZH�
V\QWKHVL]HG�DOO�RI�WKH�SXEOLF�LQSXW�LQWR�RQH�FHQWUDO�TXHVWLRQ�
DQG�DQ�DFFRPSDQ\LQJ�VHW�RI�VSHFL¿F�LVVXHV�LQ�QHHG�RI�
UHVROXWLRQ��7KH�OHDG�DQDO\VW�DQG�WHDP�PHPEHU�DVVLJQHG�WR�
HDFK�PHWD�LVVXH�GHVLJQHG�D�VWXG\�DSSURDFK��6WXG\�SODQV�
DUH�ORFDWHG�RQ�WKH�)XWXUHV�3URMHFW�:HE�VLWH��KWWS���ZZZ�VUV�
IV�XVGD�JRY�IXWXUHV�SURFHVV�GUDIWSODQ����5HSRUWLQJ�RI�HDFK�
PHWD�LVVXH�DQDO\VLV�FRPSULVHV�RQH�RU�PRUH�FKDSWHUV�LQ�WKLV�
SXEOLFDWLRQ��IRU�H[DPSOH��WKH�PHWD�LVVXH�UHSRUW�IRU�LQYDVLYH�
VSHFLHV�LV�GLYLGHG�LQWR�WZR�FKDSWHUV�WR�DGGUHVV�LQYDVLYH�SODQWV�
DQG�LQYDVLYH�LQVHFWV�DQG�GLVHDVHV���7KH�FHQWUDO�PHWD�LVVXH�
TXHVWLRQV�DQG�DVVRFLDWHG�VSHFL¿F�LVVXHV�IROORZ�

6RFLDO�HFRQRPLF�OLQNDJHV³+RZ�ZLOO�DOWHUQDWLYH�IXWXUHV�EH�
DIIHFWHG�E\�FKDQJLQJ�GHPRJUDSKLFV�DQG�YDOXHV��DQG�KRZ�ZLOO�
WKHVH�IXWXUHV�DOWHU�FHUWDLQ�VRFLDO�DQG�HFRQRPLF�EHQH¿WV�LQ�WKH�
6RXWK"

��+RZ�DUH�SRSXODWLRQ��GHPRJUDSKLFV��DQG�YDOXHV�FKDQJLQJ��
ZKDW�PLJKW�WKHVH�FKDQJHV�PHDQ�IRU�IRUHVWV�IXWXUHV"

��+RZ�DQG�ZKHUH�ZLOO�SRSXODWLRQ�JURZWK��FKDQJLQJ�
GHPRJUDSKLFV�RZQHUVKLS��DQG�ODQG�XVH�DIIHFW�VXSSO\�DQG�
GHPDQG�IRU�GLIIHUHQW�W\SHV�RI�IRUHVW�EDVHG�UHFUHDWLRQ"

��+RZ�DQG�ZKHUH�PLJKW�IRUHVW�EDVHG�HPSOR\PHQW�DQG�
LQFRPH�EH�DIIHFWHG�E\�DQWLFLSDWHG�IXWXUHV"�

7DEOH����²'H¿QLWLRQ�RI�PHWD�LVVXHV�IRU�WKH�6RXWKHUQ�
)RUHVW�)XWXUHV�3URMHFW

6RFLDO�DQG�HFRQRPLF�IDFWRUV³UHFUHDWLRQ��MREV��DQG�LQFRPH

7LPEHU�PDUNHWV

:LOGOLIH��ELRGLYHUVLW\��DQG�IRUHVW�FRPPXQLWLHV�

:DWHU�DQG�IRUHVWV

7D[�LQÁXHQFHV�RQ�IRUHVW�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�

&OLPDWH�FKDQJH�DQG�IRUHVW�FRQGLWLRQV

)LUH�LQ�VRXWKHUQ�IRUHVWV

)RUHVW�RZQHUVKLS�FKDQJHV�

,QYDVLYH�SODQW�VSHFLHV�DQG�WKH�LQWHJULW\�RI�IRUHVW�HFRV\VWHPV

)RUHVW�LQVHFWV�DQG�GLVHDVHV

%LRHQHUJ\�DQG�LWV�SRWHQWLDO�LQÁXHQFH�RQ�IRUHVWV



�
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

:LOGOLIH�DQG�IRUHVW�FRPPXQLWLHV³+RZ�PLJKW�FKDQJHV�LQ�
IRUHVW�HQYLURQPHQWDO�DQG�VRFLDO�FRQGLWLRQV�DIIHFW�WHUUHVWULDO�
ZLOGOLIH��ELUGV��PDPPDOV��UHSWLOHV��DQG�DPSKLELDQV���WKHLU�
KDELWDWV��DQG�IRUHVW�YHJHWDWLRQ�FRPPXQLWLHV�LQ�WKH�6RXWK"�

��+RZ�ZRXOG�DQWLFLSDWHG�IUDJPHQWDWLRQ�DQG�SRSXODWLRQ�
JURZWK��XUEDQL]DWLRQ��DQG�UHODWHG�LQIUDVWUXFWXUH�DIIHFW�
ZLOGOLIH�KDELWDWV"�

��+RZ�PLJKW�DQWLFLSDWHG�IXWXUHV�DIIHFW�ZLOGOLIH�GLYHUVLW\�DQG�
ZKHUH�ZRXOG�FKDQJHV�OLNHO\�EH�FRQFHQWUDWHG"

��:KDW�DUH�WKH�LPSOLFDWLRQV�RI�DQWLFLSDWHG�IXWXUHV�IRU�
LPSHULOHG��UDUH��WKUHDWHQHG��DQG�HQGDQJHUHG�ZLOGOLIH�DQG�
SODQW�VSHFLHV"

��+RZ�ZLOO�UDUH�IRUHVW�FRPPXQLWLHV�EH�DIIHFWHG�E\�
DQWLFLSDWHG�IXWXUHV"�

:DWHU³:KDW�UROHV�GR�IRUHVWV�DQG�IRUHVWHG�ZHWODQGV�SOD\�LQ�
SURGXFLQJ�DQG�SURWHFWLQJ�ZDWHU�UHVRXUFHV�LQ�WKH�6RXWK��DQG�
KRZ�PLJKW�IXWXUH�ODQG�PDQDJHPHQW�DQG�ODQG�XVH�FKDQJHV�
DIIHFW�WKHVH�UROHV"

��:KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�IRUHVWV�DQG�ZDWHU�WLPLQJ��
ÀRZ��DQG�TXDOLW\"

��+RZ�ZLOO�IRUHVW�FRQYHUVLRQ�DQG�ORVV�DIIHFW�WKHVH�
UHODWLRQVKLSV"

��:KDW�DUH�WKH�LPSOLFDWLRQV�RI�LQWHQVLYH�IRUHVW�PDQDJHPHQW�
IRU�ZDWHU"

��+RZ�GR�IRUHVWHG�ZHWODQGV�DQG�ULSDULDQ�DUHDV�SURWHFW�ZDWHU�
TXDOLW\��DQG�ZKDW�DUH�WKH�SRWHQWLDO�LPSOLFDWLRQV�RI�WKHLU�
FRQYHUVLRQ�DQG�ORVV"

��+RZ�ZLOO�LQFUHDVHG�GHPDQG�LQWHUDFW�ZLWK�IRUHVW�FRQYHUVLRQ��
GURXJKW��DQG�FOLPDWH�FKDQJH"

��:KDW�DUH�WKH�NQRZQ�HIIHFWV�RI�LPSRXQGPHQW�FRQVWUXFWLRQ�
RQ�IRUHVWV�DQG�DVVRFLDWHG�UHVRXUFHV"

7D[HV³+RZ�PLJKW�WD[DWLRQ�LQÀXHQFH�UHWHQWLRQ�DQG�
PDQDJHPHQW�RI�IRUHVW�ODQG�LQ�WKH�6RXWK"

��:KDW�DUH�WKH�HIIHFWV�RI�HVWDWH��LQFRPH��VHYHUDQFH��DQG�
SURSHUW\�WD[HV�IRU�QRQLQGXVWULDO�IRUHVW�RZQHUV"

��+RZ�GR�GLIIHUHQWLDO�LQFRPH�WD[HV�DIIHFW�³&´�FRUSRUDWLRQV"
��+RZ�FDQ�ZLOO�WKH�WD[�VWUXFWXUH�DIIHFW�FRQVHUYDWLRQ�
HDVHPHQWV�RU�RWKHU�IRUPV�RI�IRUHVW�VWHZDUGVKLS"

&OLPDWH�FKDQJH³+RZ�PLJKW�WKH�HQYLURQPHQWDO�FRQGLWLRQV�
DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH�DIIHFW�IRUHVW�HFRV\VWHP�KHDOWK�
DQG�SURGXFWLYLW\"

�� :KDW�DUH�WKH�FULWLFDO�FOLPDWH�FKDQJH�YDULDEOHV�DQG�KRZ�DUH�
VRXWKHUQ�IRUHVWV�OLNHO\�WR�EH�DIIHFWHG�E\�WKHP"�

��:KHUH�LQ�WKH�6RXWK�PLJKW�IRUHFDVWHG�FKDQJHV�LQ�
FOLPDWH�LQGXFHG�HQYLURQPHQWDO�FRQGLWLRQV�EH�PRVW�OHDVW�
VLJQL¿FDQW"

��+RZ�ZLOO�SRWHQWLDO�FOLPDWH�FKDQJH�RXWFRPHV��VXFK�DV�
VHYHUH�ZHDWKHU�HYHQWV�DQG�GURXJKW��LQWHUDFW�ZLWK�IRUHVW�
SHVWV"�

��:KDW�DUH�WKH�HFRQRPLF�FRQVHTXHQFHV�RI�H[WUHPH�
ZHDWKHU�HYHQWV�IRU�ODQGRZQHUV��IRUHVW�LQGXVWU\��DQG�ORFDO�
JRYHUQPHQWV"�

)LUH³+RZ�ZLOO�¿UH�EHKDYLRU�DQG�¿UH�ULVN�FKDQJH�RYHU�WLPH��
DQG�ZKDW�DUH�WKH�OLNHO\�HIIHFWV�RQ�FRPPXQLWLHV�DQG�SHRSOH"�

��:KDW�LV�WKH�FXUUHQW�DQG�SRWHQWLDO�¿UH�EHKDYLRU�¿UH�ULVN�
VLWXDWLRQ�LQ�WKH�6RXWK��DQG�ZKDW�IDFWRUV�FRQWULEXWH�WR�
SRWHQWLDO�FKDQJHV"

��:KDW�LV�WKH�OLNHO\�IXWXUH�RI�SUHVFULEHG�EXUQLQJ�LQ�WKH�
6RXWK��LQFOXGLQJ�WKH�IDFWRUV�WKDW�DIIHFW�WKLV�SUDFWLFH�DQG�
DOWHUQDWLYHV�WR�LWV�XVH�DV�D�PDQDJHPHQW�WRRO"�

��+RZ�ZLOO�UHVWULFWHG�RU�H[FOXGHG�SUHVFULEHG�¿UH�DIIHFW�
¿UH�DGDSWHG�DQG�¿UH�GHSHQGHQW�IRUHVW�FRPPXQLWLHV�DQG�
RWKHU�GHSHQGHQW�VSHFLHV��DQG�ZKHUH�ZLOO�WKHVH�HIIHFWV�EH�
FRQFHQWUDWHG"�

��:KDW�DUH�WKH�HFRQRPLF�FRQVHTXHQFHV�RI�UHGXFHG�
SUHVFULEHG�EXUQLQJ��LQFOXGLQJ�SRWHQWLDO�SURSHUW\�DQG�
VWUXFWXUDO�GDPDJH�DQG�ORVV��WLPEHU�GHYDOXDWLRQ��OLDELOLW\��
DQG�HPHUJHQF\�UHKDELOLWDWLRQ�DQG�UHIRUHVWDWLRQ�FRVWV"�

��'R�ZLOG¿UH�DQG�SUHVFULEHG�EXUQLQJ�GLIIHU�LQ�FDUERQ�
F\FOLQJ��DLU�SROOXWLRQ��IRUHVW�SURGXFWLYLW\��DQG�IRUHVW�KHDOWK"

)RUHVW�RZQHUVKLS�FKDQJH³'HVFULEH�UHFHQW�DQG�DQWLFLSDWHG�
FKDQJHV�LQ�IRUHVW�RZQHUVKLS�LQ�WKH�6RXWK�DQG�WKH�LPSOLFDWLRQV�
RI�WKHVH�FKDQJHV�IRU�IRUHVW�HFRV\VWHP�FRQGLWLRQV��
PDQDJHPHQW��DQG�SURGXFWLYLW\�

��+RZ�PXFK�DQG�ZKHUH�KDV�IRUHVW�ODQG�RZQHUVKLS�FKDQJHG�
LQ�UHFHQW�\HDUV�DQG�ZKHUH�ZLOO�FKDQJHV�OLNHO\�WR�EH�
FRQFHQWUDWHG�LQ�WKH�IXWXUH"

��:KDW�DUH�WKH�HFRQRPLF�GHWHUPLQDQWV�IRU�RZQHUVKLS�FKDQJH�
�DOO�RZQHUVKLS�FDWHJRULHV���DQG�KRZ�PLJKW�WKH\�FKDQJH�LQ�
WKH�IXWXUH"

��+RZ�ZLOO�IRUHVW�ODQG�XVH�DQG�IRUHVW�XVHV�OLNHO\�FKDQJH�DV�D�
UHVXOW�RI�VKLIWV�LQ�RZQHUVKLS"

��+RZ�DUH�IRUHVW�PDQDJHPHQW�SUDFWLFHV�LQÀXHQFHG�E\�
RZQHUVKLS�FKDQJH�DQG�ZKDW�DUH�WKH�UDPL¿FDWLRQV�RI�WKRVH�
LQÀXHQFHV"

��+RZ�ZLOO�FKDQJLQJ�IRUHVW�RZQHUVKLS�DIIHFW�WKH�IRUHVW�
SURGXFWV�LQGXVWU\"

,QYDVLYH�VSHFLHV³+RZ�ZLOO�LQYDVLYH�SODQWV��LQVHFWV��DQG�
GLVHDVHV�OLNHO\�DIIHFW�VRXWKHUQ�IRUHVWV�DQG�UHODWHG�HFRV\VWHPV�
LQ�WKH�IXWXUH"

��:KDW�DUH�WKH�IDFWRUV�LQÀXHQFLQJ�KLVWRULFDO�VSUHDG�DQG�
IRUHFDVWLQJ�IXWXUH�VSUHDG�RI�VLJQL¿FDQW�LQYDVLYH�VSHFLHV"

��:KDW�DUH�WKH�H[SHFWHG�FRQVHTXHQFHV�RI�WKH�VSUHDG�RI�
LPSRUWDQW�LQYDVLYH�VSHFLHV�IRU�IRUHVW�FRPSRVLWLRQ��ULSDULDQ�



�
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KHDOWK��DQG�GHSHQGHQW�FRPPXQLWLHV"
��:KDW�LV�WKH�OLNHOLKRRG�RI�HIIHFWLYH�LQYDVLYH�VSHFLHV�
FRQWURO�LQ�WKH�IXWXUH��JLYHQ�DQWLFLSDWHG�IUDJPHQWDWLRQ��
SDUFHOL]DWLRQ��DQG�XUEDQL]DWLRQ�LQWHUDFWLRQV"

��:KDW�IRUHVW�VSHFLHV�DUH�OLNHO\�WR�EH�FRPSOHWHO\�ORVW�DV�D�
UHVXOW�RI�WKH�VSUHDG�RI�LQYDVLYH�SHVWV"

%LRHQHUJ\³:KDW�ZRXOG�EH�WKH�OLNHO\�HIIHFWV�RI�WKH�
HPHUJHQFH�RI�D�PDWXUH�ELRHQHUJ\�PDUNHW�RQ�VRXWKHUQ�IRUHVWV��
IRUHVW�RZQHUV��DQG�WUDGLWLRQDO�IRUHVW�SURGXFW�PDUNHWV"�

��:KDW�FXUUHQW�DQG�SRWHQWLDO�WHFKQRORJLHV�DUH�QHHGHG�WR�
UHDOL]H�ODUJH�VFDOH�SURGXFWLRQ�RI�ELRIXHOV�IURP�ZRRG\�
ELRPDVV��LQFOXGLQJ�SUHIHUUHG�IHHGVWRFN��LI�NQRZQ�"

��:KDW�PLJKW�EH�WKH�OLNHO\�IRUHVW�PDQDJHPHQW�UHJLPHV�
IROORZHG�WR�PD[LPL]H�WKH�SURGXFWLRQ�RI�ZRRG\�ELRPDVV"

��+RZ�ZRXOG�WKHVH�UHJLPHV�DIIHFW�LQGLFDWRUV�RI�IRUHVW�
HFRV\VWHP�LQWHJULW\�VXFK�DV�KDELWDW�TXDOLW\��ELRGLYHUVLW\��
DQG�VRLO�SURGXFWLYLW\"

��+RZ�ZLOO�WKH�HPHUJHQFH�RI�D�ELRHQHUJ\�PDUNHW�DIIHFW�
FRPSHWLWLRQ�ZLWK�WUDGLWLRQDO�IRUHVW�SURGXFW�PDUNHWV�DQG�
¿QDQFLDO�UHWXUQV�WR�ODQGRZQHUV"

��:KDW�HIIHFWV�ZLOO�VXEVLGLHV�RU�RWKHU�LQFHQWLYHV�KDYH�RQ�
ODQGRZQHU�EHKDYLRU�DQG�ZRRG�SURGXFW�PDUNHWV"

'LVFHUQLQJ�0DQDJHPHQW�,PSOLFDWLRQV�RI�)XWXUHV�
3URMHFW�)LQGLQJV

7KH�6RXWK¶V�UHJLRQDO�LGHQWLW\�VRPHWLPHV�REVFXUHV�WKH�
VXEVWDQWLDO�GLYHUVLW\�RI�LWV�ODQGVFDSHV��)URP�FRDVWDO�SLQH�
ÀDWZRRGV�WR�%OXH�5LGJH�HVFDUSPHQWV��IURP�FHGDU�VZDPSV�
DQG�KDUGZRRG�KDPPRFNV�WR�+LJK�3ODLQV�PHVTXLWH��WKH�
6RXWK¶V�IRUHVWV�DUH�YDULHG�DFURVV�ORQJLWXGH�DQG�ODWLWXGH��
DQG�WKH�UHJLRQ¶V�GLYHUVLW\�RI�WUHH�VSHFLHV�H[FHHGV�DQ\�RWKHU�
SDUW�RI�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV��7KH�¿QGLQJV�RI�WKH�
)XWXUHV�3URMHFW�RU�DQ\�RWKHU�UHJLRQDO�DVVHVVPHQW�FDQQRW�EH�
PHDQLQJIXOO\�JHQHUDOL]HG�WR�WKH�HQWLUH�6RXWK��5DWKHU�WKH\�
ZDUUDQW�HYDOXDWLRQ�DW�¿QHU�JUDLQV�ZKHUH�IRUHFDVWHG�FKDQJH�
FDQ�EH�LQWHUVHFWHG�ZLWK�VSHFL¿F�IRUHVW�DQG�VRFLDO�FRQGLWLRQV�

7R�DGGUHVV�WKH�GLYHUVLW\�RI�WKH�6RXWK��ZH�LQFOXGH�
LQWHUSUHWDWLRQV�RI�WKH�¿QGLQJV�IRU�WKH�VXEUHJLRQV�VKRZQ�LQ�
¿JXUH�����DQG��ZKHUH�DSSURSULDWH��IRU�WKH����VHFWLRQV�QHVWHG�
ZLWKLQ�WKHVH�VXEUHJLRQV��¿J��������7KURXJKRXW�RXU�DQDO\VLV�
RI�IRUHFDVWV�DQG�PHWD�LVVXHV��ZH�VXPPDUL]H�RXU�¿QGLQJV�IRU�
WKH�HQWLUH�UHJLRQ�DQG�IRU�HDFK�RI�WKH�VXEUHJLRQV��DQG�IROORZ�
XS�ZLWK�PDQDJHPHQW�LPSOLFDWLRQV�RI�IRUHFDVWV�DQG�LVVXH�
DQDO\VHV�IRU�HDFK�

7KH�DQDO\VLV�RI�PDQDJHPHQW�LPSOLFDWLRQV�VWDUWV�ZLWK�D�
WKRURXJK�H[DPLQDWLRQ�RI�FXUUHQW�FRQGLWLRQV�DQG�D�VXPPDU\�
RI�¿QGLQJV�IURP�WKH�IRUHFDVWV�DQG�WKH�PHWD�LVVXH�DQDO\VHV��
7KHQ�D�WHDP�RI�H[SHUWV��FRXSOLQJ�IRUHVW�PDQDJHUV�ZLWK�
VFLHQWLVWV��LQWHUSUHWV�IRUHFDVWLQJ�DQG�DQDO\VLV�UHVXOWV�LQWR�
LPSOLFDWLRQV�IRU�PDQDJHPHQW��0DQDJHPHQW�FKDQJHV�
PD\�EH�GLUHFWO\�LPSOLHG�E\�WKH�IRUHFDVWV��IRU�H[DPSOH�
ZKHUH�LQWHQVL¿HG�PDQDJHPHQW�LV�LQGLFDWHG�RU�ZKHUH�
VSHFLDOL]HG�PDQDJHPHQW�LV�LQGLFDWHG�E\�H[SHFWHG�VFDUFLW\�
RI�DQ�HFRV\VWHP�VHUYLFH�VXFK�DV�ZLOGOLIH�KDELWDW�RU�ZDWHU��
2WKHU�IRUHFDVWHG�FKDQJHV�LPSO\�FRQVWUDLQWV�RQ�KRZ�IRUHVW�
PDQDJHPHQW�PLJKW�EH�SUDFWLFHG�LQ�FHUWDLQ�SODFHV��PRVW�
QRWDEO\�ZKHUH�KXPDQ�SRSXODWLRQV�DUH�JURZLQJ�

%\�GHVLJQ��WKH�VXEUHJLRQDO�DQDO\VHV�RI�PDQDJHPHQW�
LPSOLFDWLRQV�DUH�VWDJHG�IRU�FRPSOHWLRQ�DIWHU�WKH�IRUHFDVWLQJ�
DQG�PHWD�LVVXH�DQDO\VLV��$FFRUGLQJO\��WKH�UHVXOWV�RI�WKHVH�
HIIRUWV�ZLOO�EH�SXEOLVKHG�XQGHU�VHSDUDWH�FRYHU�DW�D�ODWHU�
GDWH��:H�DOVR�DQWLFLSDWH�WKDW�WKH�¿QGLQJV�RI�WKH�)XWXUHV�
3URMHFW�ZLOO�VSDZQ�DGGLWLRQDO�VWXGLHV�RI�WKH�LPSOLFDWLRQV�IRU�
PDQDJHPHQW�DQG�SROLF\�DFURVV�WKH�6RXWK��7R�VXSSRUW�VXFK�
IXWXUH�VWXG\��RXU�¿QGLQJV�LQ�DOO�RWKHU�DUHDV�ZLOO�EH�UHDGLO\�
DFFHVVLEOH�RQOLQH�DW�WKH�)XWXUHV�3URMHFW�:HE�VLWH�

&21&/86,216

7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�ZDV�LQLWLDWHG�WR�
SURYLGH�LQWHUHVWHG�SXEOLFV��LQFOXGLQJ�IRUHVW�PDQDJHUV�DQG�
SROLF\PDNHUV��ZLWK�LQVLJKWV�LQWR�WKH�DUUD\�RI�SRVVLEOH�IXWXUHV�
DQG�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW�WKRVH�IXWXUHV�ZRXOG�
PHDQ�IRU�IRUHVWV�DQG�WKHLU�DVVRFLDWHG�YDOXHV��$QWLFLSDWLQJ�WKH�
IXWXUH�LV�WKH�¿UVW�VWHS�WRZDUG�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW��
7KH�QH[W�LV�GHYHORSLQJ�PDQDJHPHQW�DQG�SROLF\�DSSURDFKHV�
WKDW�OHDG�WR�GHVLUHG�RXWFRPHV�LQ�WKHVH�FRPSOH[�V\VWHPV��2XU�
IRUHFDVWLQJ�DQG�PHWD�LVVXH�DQDO\VHV�LQWHQG�WR�DGGUHVV�WKH�¿UVW�
VWHS��2XU�DQDO\VLV�RI�PDQDJHPHQW�LPSOLFDWLRQV�DGGUHVVHV�
WKH�VHFRQG��7KH�IXWXUH�LV�XQFHUWDLQ��DV�LV�RXU�XQGHUVWDQGLQJ�
RI�IRUHVWHG�HFRV\VWHPV��WKH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV��
DQG�SRVVLELOLWLHV�IRU�PDQDJHPHQW�GHVLJQ�DQG�HIIHFWV��
6XVWDLQDELOLW\�LV�WKHUHLQ�D�PRYLQJ�WDUJHW�ZKHUH�REMHFWLYHV��
PHDQV��DQG�NQRZOHGJH�DUH�DOO�G\QDPLF��7KH�DFFXPXODWHG�
GDWD�DQG�NQRZOHGJH�DUUD\HG�E\�WKH�)XWXUHV�3URMHFW�SURYLGHV�
D�VWDUWLQJ�SRLQW�IRU�FRQVLGHULQJ�WKH�IXWXUH�RI�VRXWKHUQ�IRUHVWV��
,QIRUPHG�PDQDJHPHQW��UHVHDUFK��PRQLWRULQJ��DQG�DWWHQWLRQ�
WR�WKH�PHFKDQLVPV�RI�FKDQJH�ZLOO�QHFHVVDULO\�GH¿QH�WKH�
UHJLRQ¶V�SDWK�WRZDUG�IRUHVW�VXVWDLQDELOLW\�



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

:HDU��'�1���*UHLV��-�*���HGV������D��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��
*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

:HDU��'�1���*UHLV��-�*������E��6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��
VXPPDU\�UHSRUW��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
����S�

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656������
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

:KHHOHU��3�5��������7KH�6RXWK¶V�WKLUG�IRUHVW��7KH�-RXUQDO�RI�)RUHVWU\��
0DUFK����������

/,7(5$785(�&,7('

,QFH��3�-���.UDPS��$�'���6NRJ��.�(��>DQG�RWKHUV@��������8�6��IRUHVW�SURGXFWV�
� PRGXOH�IRU�53$�IRUHVW�DVVHVVPHQW��5HVHDUFK�3DSHU�)3/�53������
0DGLVRQ��:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�
3URGXFWV�/DERUDWRU\�����S��

3RO\DNRY��0���:HDU��'�1���+XJJHWW��5��������+DUYHVW�FKRLFH�DQG�WLPEHU�
VXSSO\�PRGHOV�IRU�IRUHVW�IRUHFDVWLQJ��)RUHVW�6FLHQFH�����������������

5XGLV��9�$��������(FRORJLFDO�VXEUHJLRQ�FRGHV�E\�FRXQW\��FRWHUPLQRXV�
8QLWHG�6WDWHV��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������7KH�6RXWK¶V�
)RXUWK�)RUHVW��DOWHUQDWLYHV�IRU�WKH�IXWXUH��)RUHVW�5HVRXUFH�5HSRUW�1R������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

:HDU��'�1���+XJJHWW��5���/L��5��>DQG�RWKHUV@��������)RUHFDVWV�RI�IRUHVW�
FRQGLWLRQV�LQ�8�6��UHJLRQV�XQGHU�IXWXUH�VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�
VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��
656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��
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��

� 'DYLG�1��:HDU��5REHUW�+XJJHWW��DQG�-RKQ�*��*UHLV�
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7KH�GHVLUHG�SURGXFW�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
LV�D�PHFKDQLVP�WKDW�ZLOO�KHOS�VRXWKHUQHUV�WKLQN�DERXW�DQG�
SUHSDUH�IRU�IXWXUH�FKDQJHV�LQ�WKHLU�IRUHVWV�DQG�WKH�EHQH¿WV�
WKH\�SURYLGH��%HFDXVH�DQ\�VLQJOH�SURMHFWLRQ�RI�WKH�ZRUOG¶V�
�RU�D�UHJLRQ¶V��ELRORJLFDO��SK\VLFDO��DQG�VRFLDO�V\VWHPV�KDV�D�
KLJK�SUREDELOLW\�RI�EHLQJ�LQFRUUHFW��WKH�)XWXUHV�3URMHFW�LQVWHDG�
H[DPLQHV�D�UDQJH�RI�SRVVLELOLWLHV±DOVR�FDOOHG�VFHQDULRV�RU�
IXWXUHV±WKDW�GHVFULEH�WKH�IRUFHV�LQÀXHQFLQJ�IRUHVWV��,WV�VFRSH�
LV�GH¿QHG�E\�DQ�H[WHQVLYH�SXEOLF�LQSXW�SURFHVV�DQG�LQVLJKWV�RI�
DQ�H[SHUW�SDQHO�DQG�WKHQ�QDUURZHG�LQWR�D�SUDFWLFDO�QXPEHU�RI�
IXWXUHV�WKURXJK�PRGHOLQJ�DQG�DQDO\VLV��

7KLV�FKDSWHU�GHVFULEHV�WKH�GHYHORSPHQW�RI�WKH�DOWHUQDWLYH�
IXWXUHV�FRQVLGHUHG�IRU�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�DQG�
WKH�RQHV�VHOHFWHG�IRU�GHWDLOHG�DQDO\VLV��%HFDXVH�WKH\�SOD\�VXFK�
D�SURPLQHQW�UROH��ZH�EHJLQ�ZLWK�D�GH¿QLWLRQ�RI�ZKDW�LV�PHDQW�
E\�D�³IXWXUH�´�HDFK�IXWXUH�LV�D�FRPSUHKHQVLYH�DQG�FRKHUHQW�
�LQWHUQDOO\�FRQVLVWHQW��FRPELQDWLRQ�RI�YDU\LQJ�FOLPDWLF��
GHPRJUDSKLF��DQG�HFRQRPLF�FKDQJHV�LQ�WKH�VRXWKHUQ�UHJLRQ��
E\�VLPXODWLQJ�WKHVH�FKDQJHV��ZH�FDQ�IRUHFDVW�OLNHO\�LPSDFWV�
RQ�WKH�DPRXQW�DQG�FKDUDFWHULVWLFV�RI�IRUHVWV��

:LWKLQ�WKH�FRQWH[W�RI�WKLV�HIIRUW��WKH�IXWXUHV�DUH�XVHG�WR�
HYDOXDWH�KRZ�IRUHVW�FRQGLWLRQV�DQG�LQWHUUHODWHG�HFRV\VWHP�
VHUYLFHV�PLJKW�FKDQJH�RYHU�WLPH��DQG�KRZ�WKRVH�FKDQJHV�
PLJKW�DIIHFW�IRUHVW�IXQFWLRQV��YDOXHV��PDQDJHPHQW��DQG�
SROLFLHV��7RJHWKHU��WKH�VHW�RI�IXWXUHV�UHSUHVHQWV�WKH�IXOO�UDQJH�
RI�SRVVLEOH�WUHQGV�DQG�FKDQJHV�WR�VRXWKHUQ�IRUHVWV�GULYHQ�E\�
VRFLDO��HFRQRPLF��DQG�FOLPDWLF�IRUFHV��

�'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��5DOHLJK��1&��������5REHUW�+XJJHWW�LV�D�5HVHDUFK�$VVLVWDQW�
3URIHVVRU��'HSDUWPHQW�RI�)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�
&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��1&��������-RKQ�*��*UHLV�LV�D�5HVRXUFH�
6SHFLDOLVW��6RXWKHUQ�5HJLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��7DOODKDVVHH��)/�������

7KH�IXWXUHV�DUH�DQDO\]HG�ZLWK�WKH�8�6��)RUHVW�$VVHVVPHQW�
6\VWHP��ZKLFK�LV�DOVR�XVHG�IRU�QDWLRQDO�DQG�UHJLRQDO�
DVVHVVPHQWV�IRU�PRGHOLQJ�UHVSRQVHV�RI�ODQG�XVH��IRUHVW�
KDUYHVWLQJ��IRUHVW�GHYHORSPHQW��DQG�IRUHVW�GLVWXUEDQFH�
WR�FKDQJHV�LQ�NH\�HFRQRPLF��GHPRJUDSKLF��DQG�FOLPDWLF�
YDULDEOHV��$W�WKH�QDWLRQDO�OHYHO��WKH�8�6��)RUHVW�$VVHVVPHQW�
6\VWHP�LV�WKH�SULPDU\�WRRO�IRU�HYDOXDWLQJ�VHYHUDO�FOLPDWH�
DQG�WLPEHU�PDUNHW�VFHQDULRV�IRU�WKH������5HVRXUFHV�
3ODQQLQJ�$FW��53$��$VVHVVPHQW�FRQGXFWHG�E\�WKH�)RUHVW�
6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$�)RUHVW�
6HUYLFH��������53$�VFHQDULRV�GHVFULEH�IRUHFDVWV�RI�
FRQGLWLRQV�LQ�8�6��FRXQWLHV��PRVW�RIWHQ�³GRZQVFDOHG´�IURP�
SXEOLVKHG�JOREDO�VFHQDULRV��,3&&�������

6RPH�LPSRUWDQW�LVVXHV�FRXOG�QRW�EH�DQDO\]HG�XVLQJ�RXU�
PRGHOLQJ�IUDPHZRUN��HLWKHU�EHFDXVH�PRGHOV�ZHUH�QRW�
DYDLODEOH�ZLWKLQ�WKH�IUDPHZRUN�RU�EHFDXVH�DYDLODEOH�
NQRZOHGJH�FRXOG�QRW�EH�IRUPDOL]HG�LQWR�DQ�H[SOLFLW�VHW�RI�
PRGHO�YDULDEOHV��:H�DGGUHVVHG�VRPH�RI�WKHVH�LVVXHV�E\�
FRXSOLQJ�IRUHFDVWLQJ�ZRUN�ZLWK�H[SHUW�NQRZOHGJH�DQG�UHVXOWV�
IURP�SUHYLRXV�UHVHDUFK��IRU�RWKHUV��ZH�HPSOR\HG�PRGHOV�
WKDW�ZHUH�RXWVLGH�WKH�IUDPHZRUN��$OWKRXJK�DQDO\VHV�DUH�
LQIRUPHG�E\�WKH�IRUHFDVWV��WKHVH�³PHWD�LVVXHV´�GUDZ�PXFK�
RI�WKHLU�LQIRUPDWLRQ�IURP�D�FDUHIXO�V\QWKHVLV�RI�WKH�VFLHQWL¿F�
OLWHUDWXUH��(DFK�PHWD�LVVXH�LV�DGGUHVVHG�LQ�D�VHSDUDWH�FKDSWHU�
RI�WKLV�SXEOLFDWLRQ�

0(7+2'6

:H�XVHG�D�PXOWL�VWDJH�SURFHVV�WR�FKRRVH�D�SUDFWLFDO�QXPEHU�
RI�IXWXUHV�WKDW�UHSUHVHQW�D�UDQJH�RI�IDFWRUV�OLNHO\�WR�GHWHUPLQH�
WKH�IXWXUH�FRQGLWLRQV�LQ�VRXWKHUQ�IRUHVWV��3XEOLF�PHHWLQJV��
FRQGXFWHG�LQ����ORFDWLRQV�WR�JDWKHU�LQSXW�RQ�D�EURDG�VHW�RI�
UHVRXUFH�LVVXHV�LQ�WKH�6RXWK��GUHZ�PRUH�WKDQ�����SDUWLFLSDQWV�
�:HDU�DQG�RWKHUV�������DQG�LGHQWL¿HG�D�ODUJH�QXPEHU�RI�
FRQFHUQV�DQG�LVVXHV��FKDSWHU�����

$)"15&3����
� &RQVWUXFWLQJ�$OWHUQDWLYH�)XWXUHV



7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
��

$�SDQHO�RI�H[SHUWV�GLVWLOOHG�DQG�DQDO\]HG�WKH�SXEOLF�LQSXW�LQWR�
WKH�NH\�GULYLQJ�IDFWRUV�WKDW�FRXOG�SODXVLEO\�DIIHFW�WKH�6RXWK�
�DQG�VRXWKHUQ�IRUHVWV��RYHU�WKH�QH[W����\HDUV��7KH����SDQHO�
PHPEHUV��DOO�ZLWK�D�EURDG�UDQJH�RI�H[SHULHQFH�LQ�VRXWKHUQ�
UHVRXUFH�LVVXHV�DQG�IRUHVW�PDQDJHPHQW��PHW�IRU�WZR�GD\V�LQ�D�
VWUXFWXUHG�SURFHVV�WKDW�IROORZHG�WKHVH�VWHSV�

���7KH�VWDJH�ZDV�VHW�E\�DQ�RYHUYLHZ�RI�WKH�)XWXUHV�3URMHFW�
DQG�LWV�OLQNV�WR�RWKHU�UHVRXUFH�DVVHVVPHQW�HIIRUWV�>LQ�
SDUWLFXODU��53$�DQG�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�
&KDQJH��,3&&��DVVHVVPHQWV@�

���7KH�SDQHO�ZDV�EULHIHG�RQ�WKH�SXEOLF�LQSXW��ZKLFK�KDG�EHHQ�
RUJDQL]HG�LQWR�EURDG�FDWHJRULHV�UHSUHVHQWLQJ�VHYHQ�IRUFHV�
RI�FKDQJH��HFRQRPLF��VRFLDO��LQVWLWXWLRQDO��ODQG�XVH��IRUHVW�
PDQDJHPHQW��ELRORJLFDO��DQG�SK\VLFDO�

���7KH�SDQHO�GLVFXVVHG��FODUL¿HG��DQG�H[SDQGHG�RQ�WKH�SXEOLF�
LQSXW��7KH\�ZHUH�DVNHG�WR�VSHFXODWH�RQ�KRZ�HDFK�IRUFH�RI�
FKDQJH�PLJKW�SOD\�RXW�LQ�WKH�IXWXUH�DQG�WR�GH¿QH�D�OLVW�RI�
DOWHUQDWLYHV�IRU�HDFK�RI�VHYHUDO�LQÀXHQWLDO�IDFWRUV��VXFK�DV�
SRSXODWLRQ�DQG�ELRHQHUJ\�GHPDQGV���7KLV�OLVW�ZDV�GLVWLOOHG�E\�
FRPELQLQJ�VLPLODU�LGHDV�DQG�IRUPLQJ�D�VKRUW�OLVW�RI�ZKDW�WKH�
SDQHO�GHHPHG�WR�EH�WKH�PRVW�LPSRUWDQW�IDFWRUV�OLNHO\�WR�GULYH�
FKDQJH�

:H�QH[W�UHYLHZHG�WKH�SXEOLF�LQSXW�DQG�WKH�OLVW�RI�IDFWRUV�IURP�
WKH�H[SHUW�SDQHO�PHHWLQJ�WR�GHWHUPLQH�KRZ�WKH\�FRXOG�EH�
DGGUHVVHG�ZLWKLQ�WKH�)XWXUHV�3URMHFW��JLYHQ�GDWD�DQG�PRGHO�
OLPLWDWLRQV��6RPH�RI�WKH�IDFWRUV�LGHQWL¿HG�E\�WKH�H[SHUW�SDQHO�
ZHUH�QRW�VXLWHG�IRU�TXDQWLWDWLYH�DQDO\VLV�ZLWKLQ�WKH�PRGHOLQJ�
IUDPHZRUN��EXW�FRXOG�EH�DGGUHVVHG�XVLQJ�VFLHQFH�V\QWKHVLV�
DQG�WHFKQLFDO�DQDO\VLV�WKURXJK�WKH�PHWD�LVVXH�DQDO\VLV��$IWHU�
FDUHIXO�GHOLEHUDWLRQ��ZH�VSHFL¿HG�D�VWUDWHJ\�IRU�DGGUHVVLQJ�
HDFK�RI�WKHP�

:H�WKHQ�H[DPLQHG�VFHQDULRV�WKDW�KDG�EHHQ�GHYHORSHG�IRU�
XVH�LQ�RWKHU�DVVHVVPHQWV�WR�GHWHUPLQH�ZKHWKHU�DQ\�FRXOG�
EH�DSSOLHG�WR�WKH�)XWXUHV�3URMHFW��WKLV�LQ�UHFRJQLWLRQ�RI�
WKH�GLI¿FXOW\�DQG�KLJK�FRVW��ERWK�LQ�GROODUV�DQG�WLPH��RI�
GHYHORSLQJ�IXWXUHV�IRU�NH\�GULYLQJ�YDULDEOHV��:KHQ�NH\�
YDULDEOHV�LQWHUDFW�ZLWKLQ�D�FRQVWUXFWHG�IXWXUH��VXFK�DV�RXUV��
FRKHUHQFH�LV�GLI¿FXOW�WR�PDLQWDLQ��IRU�H[DPSOH��HFRQRPLF�
IXWXUHV�KDYH�LPSOLFDWLRQV�IRU�HQHUJ\�FRQVXPSWLRQ�DQG�
WKHUHIRUH�IRU�HPLVVLRQV�DQG�FOLPDWH�SURMHFWLRQV��%DVHG�RQ�
WKHVH�FRQVLGHUDWLRQV��ZH�VHOHFWHG�WKH������53$�VFHQDULRV��
ZKLFK�DUH�LQ�SDUW�EDVHG�RQ�,3&&�VFHQDULRV��DV�D�VWDUWLQJ�
SRLQW�IRU�GHYHORSLQJ�IXWXUHV��8VLQJ�WKHVH�VFHQDULRV�SURYLGHG�
³GRZQVFDOHG´�DQG�GHWDLOHG�IRUHFDVWV�RI�NH\�GULYLQJ�
YDULDEOHV²LQFOXGLQJ�SRSXODWLRQ��LQFRPH��DQG�FOLPDWH�
FKDQJHV��,Q�VRPH�LQVWDQFHV��ZH�PRGL¿HG�VFHQDULRV�WR�DGGUHVV�
VSHFL¿F�LVVXHV�UDLVHG�IRU�WKH�)XWXUHV�3URMHFW��7KH�UHVXOWLQJ�
ODUJH�QXPEHU�RI�SRVVLEOH�IXWXUHV�ZDV�LPSUDFWLFDO�IRU�GHWDLOHG�
DQG�WLPHO\�HYDOXDWLRQ��VR�ZH�FRQGXFWHG�D�SUHOLPLQDU\�DQDO\VLV�
WR�GH¿QH�D�VPDOOHU��PRUH�PDQDJHDEOH�VHW²ZH�FDOO�WKHVH�

³&RUQHUVWRQH�)XWXUHV´²WKDW�UHSUHVHQW�WKH�UDQJH�RI�IXWXUH�
FRQGLWLRQV�IURP�WKH�IXOO�VHW�ZKLOH�HOLPLQDWLQJ�HVVHQWLDOO\�
UHGXQGDQW�RQHV�

'$7$�6285&(6

2XU�SULPDU\�GDWD�VRXUFH�LV�WKH�VHW�RI�PRUH�WKDQ�������
FRPPHQWV�FROOHFWHG�WKURXJK�SXEOLF�PHHWLQJV��ZHELQDUV��DQG�
RQOLQH�LQSXW��7KHVH�DUH�GHVFULEHG�DQG�V\QWKHVL]HG�LQ�:HDU�
DQG�RWKHUV���������5DZ�GDWD�DQG�LVVXH�DJJUHJDWLRQV�DUH�DOVR�
DYDLODEOH�RQ�WKH�:HE�DW�KWWS���ZZZ�VUV�IV�XVGD�JRY�IXWXUHV�
LQSXW�UHFHLYHG��

5(68/76

6WUDWHJLHV�IRU�$QDO\]LQJ�'ULYHUV�RI�&KDQJH�

6HYHUDO�NH\�GHWHUPLQDQWV�RI�WKH�IXWXUH�RI�IRUHVWV�DQG�IRUHVW�
EHQH¿WV�LQ�WKH�6RXWK�ZHUH�LGHQWL¿HG�EDVHG�RQ�WKH�V\QWKHVLV�
RI�WKH�SXEOLF�LQSXW��)RU�HDFK�RI�WKHP��WKH�H[SHUW�SDQHO�
GH¿QHG�DOWHUQDWLYH�YLHZV�RI�KRZ�WKH�IXWXUH�PLJKW�XQIROG�
RYHU�WLPH��(DFK�ZDV�HYDOXDWHG�DV�WR�ZKHWKHU�LW�ZRXOG�EH�
SRVVLEOH�WR�HYDOXDWH�WKH�DOWHUQDWLYH�YLHZV�XVLQJ�LQSXWV�WR�WKH�
8�6��)RUHVW�$VVHVVPHQW�6\VWHP�DQG�UHODWHG�PRGHOV��)RXU�
PHW�WKLV�FULWHULRQ��HPHUJLQJ�ELRHQHUJ\�GHPDQGV��ODQG�XVH�
FKDQJHV��IRUHVW�SURGXFWV�PDUNHWV��DQG�FOLPDWH�FKDQJH��7KH�
UHPDLQLQJ�VL[��IRUHVW�LQVHFWV�DQG�GLVHDVHV��LQYDVLYH�SODQW�
VSHFLHV��ZDWHU��WD[HV��IRUHVW�RZQHUVKLS��DQG�¿UH�LVVXHV��FRXOG�
QRW�EH�DGGUHVVHG�XVLQJ�WKH�PRGHOLQJ�IUDPHZRUN�EXW�ZRXOG�
EH�HYDOXDWHG�DV�SDUW�RI�PHWD�LVVXH�DQDO\VLV��7KH�DOWHUQDWLYHV�
FRQVLGHUHG��ZKHUH�DSSOLFDEOH��DV�ZHOO�DV�WKH�DQDO\VLV�
VWUDWHJLHV�FKRVHQ�IRU�HDFK�DUH�OLVWHG�EHORZ�

%LRHQHUJ\²7KH�HPHUJHQFH�RI�QHZ�PDUNHWV�IRU�UHQHZDEOH�
HQHUJ\�ZDV�H[SHFWHG�WR�KDYH�JUHDW�SRWHQWLDO�IRU�VKLIWLQJ�IRUHVW�
FRQGLWLRQV�DQG�XVHV�LQ�WKH�6RXWK��'ULYHQ�E\�YDULRXV�SROLFLHV��
ELRHQHUJ\�XVHV�RI�ZRRG�FRXOG�EH�LQÀXHQFHG�E\�GHPDQGV�IRU�
FHOOXORVH�LQ�ELRIXHO�SURGXFWLRQ�RU�IRU�ZRRG�FKLSV�WR�EH�EXUQHG�
LQ�SRZHU�SODQWV�RU�WR�PDNH�IXHO�SHOOHWV��7KUHH�DOWHUQDWLYHV�
IRU�LQFUHDVHG�ELRIXHOV�GHPDQG�ZHUH�FRQVLGHUHG������GHPDQG�
JURZV�IRU�ZRRG�EDVHG�FHOOXORVH�IRU�OLTXLG�IXHOV������GHPDQG�
IRU�FHOOXORVH�LQ�OLTXLG�IXHOV�LV�OLPLWHG�WR�DJULFXOWXUDO�LQSXWV��
DQG�����GHPDQG�JURZV�IRU�ZRRG�FKLSV�LQ�SRZHU�SODQWV�DQG�IRU�
ZRRG�SHOOHWV�LQ�KHDWLQJ�

'HPDQG�IRU�ZRRG�DQG�DJULFXOWXUDO�IHHGVWRFNV�DV�UHQHZDEOH�
HQHUJ\�VRXUFHV�FDQ�EH�FRPSDUHG�ZLWKLQ�WKH�8�6��)RUHVW�
$VVHVVPHQW�6\VWHP�E\�DGMXVWLQJ�PDUNHW�DFWLYLW\��KDUYHVWV��
WR�UHÀHFW�HPHUJLQJ�PDUNHWV��+RZHYHU��ELRHQHUJ\�IRFXVHG�
SROLFLHV�FRXOG�LQFUHDVH�GHPDQG�WR�D�OHYHO�WKDW�FDXVHV�EURDG�
VFDOH�VWUXFWXUDO�FKDQJHV�LQ�WLPEHU�PDUNHWV��UHVXOWLQJ�LQ�
VFHQDULRV�WKDW�H[FHHG�WKH�OLPLWV�RI�RXU�DQDO\WLFDO�PRGHOV��
7KLV�VXJJHVWHG�D�FRPELQDWLRQ�RI�DSSURDFKHV��7KH�¿UVW�ZDV�WR�
LQFOXGH�D�PRGHUDWH�H[SDQVLRQ�LQ�GHPDQG�IRU�ELRHQHUJ\�DV�D�
SDUW�RI�WKH�SDFNDJH�RI�DOWHUQDWLYH�IXWXUHV��7KH�VHFRQG�ZDV�WKH�



&+$37(5�����&RQVWUXFWLQJ�$OWHUQDWLYH�)XWXUHV
��

XVH�RI�DGGLWLRQDO�PRGHOV�WR�DGGUHVV�WKH�SRWHQWLDO�IRU�VWUXFWXUDO�
PDUNHW�FKDQJHV��,Q�DGGLWLRQ��WKH�ELRHQHUJ\�DQDO\VLV�QHHGHG�
WR�H[DPLQH�WKH�YDULRXV�SURGXFWLRQ�DQG�SROLF\�XQFHUWDLQWLHV�
VXUURXQGLQJ�WKLV�LVVXH�DQG�WR�LQIRUP�DGGLWLRQDO�PRGHOLQJ�
ZLWK�LQVLJKWV�LQWR�WHFKQRORJLFDO�FRQVWUDLQWV�DQG�DOWHUQDWLYH�
GHPDQGV��FKDSWHU������

)RUHVW�SURGXFWV�PDUNHWV²$OWKRXJK�ELRHQHUJ\�UHSUHVHQWV�
D�QHZ�DQG�XQFHUWDLQ�HOHPHQW��IRUHVW�SURGXFW�PDUNHWV�KDYH�
ORQJ�LQÀXHQFHG�WKH�XVH�DQG�FRQGLWLRQ�RI�VRXWKHUQ�IRUHVWV��
:LWK�WKH�6RXWK�SURGXFLQJ�DERXW����SHUFHQW�RI�DOO�ZRRG�
SURGXFWV�LQ�WKH�8QLWHG�6WDWHV��3UHVWHPRQ�DQG�$EW�������:HDU�
DQG�RWKHUV��������WKH�H[SHUW�SDQHO�VDZ�D�QHHG�WR�HYDOXDWH�
DOWHUQDWLYH�ZRRG�SURGXFWV�IXWXUHV�EDVHG�RQ�WKH�SRVVLELOLW\�
WKDW�WKH�UHWUDFWLRQ�RI�SXOS�DQG�SDSHU�PDUNHWV�DQG�WKH�RQJRLQJ�
VKLIW�IURP�OXPEHU�DQG�SO\ZRRG�WR�HQJLQHHUHG�VROLG�ZRRG�
SURGXFWV�ZLOO�FRQWLQXH��)URP�WKHVH�SRVVLELOLWLHV�HPHUJHG�
WZR�DOWHUQDWLYH�VFHQDULRV�IRU�WLPEHU�GHPDQG������DQ�LQFUHDVH�
GULYHQ�E\�QHZ�WHFKQRORJLHV�LQ�HQJLQHHUHG�ZRRG�SURGXFWV��
ELRIXHOV��DQG�D�VWDEOH�SXOS�DQG�SDSHU�VHFWRU��RU�����D�GHFUHDVH�
GULYHQ�E\�GHFOLQHV�LQ�SDSHU�SURGXFWLRQ�RU�E\�WUDGLWLRQDO�ZRRG�
SURGXFW�XVHV�DV�ZRRG�EHFRPHV�UHSODFHG�E\�RWKHU�PDWHULDOV��

$OWHUQDWLYH�IXWXUHV�IRU�ZRRG�SURGXFWV�GHPDQGV�FDQ�EH�
HYDOXDWHG�ZLWKLQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�E\�
DGMXVWLQJ�SURGXFWLRQ�OHYHOV�IRU�WKH�UHJLRQ��XVLQJ�HLWKHU�PDUNHW�
PRGHOV�RU�VLPSOH�SULFH�IRUHFDVWV��7KH�HYROXWLRQ�RI�WKH�ZRRG�
SURGXFWV�LQGXVWU\�LQ�WKH�6RXWK�GRFXPHQWHG�E\�3UHVWHPRQ�DQG�
$EW��������SURYLGHV�D�IRXQGDWLRQ�IRU�IRUHFDVWLQJ�DOWHUQDWLYH�
PDUNHW�IXWXUHV�ZLWKLQ�WKLV�ZHOO�GH¿QHG�PDUNHWSODFH��FKDSWHU����

/DQG�XVHV²7KH�VFRSLQJ�SURFHVV�LGHQWL¿HG�SRSXODWLRQ�
JURZWK��GHYHORSPHQW��DQG�FKDQJHV�LQ�WKH�WLPEHU�DQG�
DJULFXOWXUDO�VHFWRUV�DV�WKH�NH\�GULYLQJ�IDFWRUV�GULYLQJ�ODQG�
XVHV�LQ�WKH�6RXWK��7KH�H[SHUW�SDQHO�YLHZHG�WKHVH�DV�G\QDPLF�
DQG�DGYLVHG�DQDO\]LQJ�D�UDQJH�RI�IXWXUH�GHYHORSPHQWV�LQ�
ODQG�XVH��7KH�DQDO\VLV�\LHOGHG�WZR�PDMRU�LVVXHV������XUEDQ�
H[SDQVLRQ�DIIHFWHG�E\�SRSXODWLRQ�JURZWK�DQG�LQFRPH�
FKDQJHV��DQG�����FKDQJLQJ�GHPDQG�IRU�FURSODQG�GULYHQ�E\�
ELRHQHUJ\�RU�IRRG�PDUNHWV��

7KH�ODQG�XVH�PRGHOV�LQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�
DUH�GHVLJQHG�IRU�IRUHFDVWLQJ�DOWHUQDWLYH�WUDMHFWRULHV�RI�XUEDQ�
GHYHORSPHQW�LQ�UHVSRQVH�WR�SRSXODWLRQ�DQG�LQFRPH�IRUHFDVWV��
,Q�DGGLWLRQ��FKDQJHV�LQ�UXUDO�XVHV�DUH�VLPXODWHG�LQ�UHVSRQVH�
WR�FKDQJHV�LQ�WKH�YDOXHV�RI�DJULFXOWXUDO�DQG�IRUHVW�YDOXHV��
:H�LQFRUSRUDWHG�ODQG�XVH�IRUHFDVWV�DV�SDUW�RI�WKH�DOWHUQDWLYH�
IXWXUHV�DQG�DGGUHVVHG�VSHFL¿F�TXHVWLRQV�UHJDUGLQJ�WKH�IXWXUH�
RI�ODQG�XVHV�LQ�WKH�6RXWK��,Q�SDUWLFXODU��TXHVWLRQV�DERXW�
DOWHUHG�XUEDQL]DWLRQ�IRRWSULQWV�UHTXLUH�DQ�DQDO\WLFDO�IXWXUH�
DSSURDFK�DQG�FKDSWHU���LV�GHGLFDWHG�WR�GLVFXVVLQJ�ODQG�XVH�
IXWXUHV�DQG�XQFHUWDLQWLHV�

&OLPDWH²7KH�H[SHUW�SDQHO�LGHQWL¿HG�FOLPDWH�FKDQJH�DV�D�
NH\�GULYLQJ�IDFWRU�DQG�D�VRXUFH�RI�XQFHUWDLQW\�IRU�WKH�IXWXUH�

RI�VRXWKHUQ�IRUHVWV��$OWHUQDWLYH�FOLPDWH�IRUHFDVWV�IURP�WKH�
,3&&�DQDO\VLV�SURYLGH�D�UDQJH�RI�IXWXUHV�IRU�WKH�NH\�YDULDEOHV�
�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ��WKDW�FRXOG�EH�FRQVLGHUHG�
ZLWKLQ�WKH�)XWXUHV�3URMHFW��7KH�SDQHO�DOVR�UDLVHG�TXHVWLRQV�
WKDW�PD\�QRW�EH�SUHFLVHO\�FDSWXUHG�E\�WKH�8�6��)RUHVW�
$VVHVVPHQW�6\VWHP�PRGHOV������WKH�HIIHFWV�RI�FOLPDWH�FKDQJHV�
RQ�H[WUHPH�ZHDWKHU�HYHQWV�DQG�¿UH��DQG�����WKH�UROH�RI�
IRUHVWV�LQ�VHTXHVWHULQJ�FDUERQ�DV�SDUW�RI�D�QDWLRQDO�PLWLJDWLRQ�
VWUDWHJ\��

$�VHW�RI�FOLPDWH�IRUHFDVWV�GH¿QHG�E\�H[LVWLQJ�PRGHOV�FDQ�EH�
H[DPLQHG�ZLWKLQ�RXU�PRGHOLQJ�IUDPHZRUN��WKH�8�6��)RUHVW�
$VVHVVPHQW�6\VWHP�ZDV�GHVLJQHG�WR�DGGUHVV�WKH�LPSDFWV�RI�
FOLPDWH�FKDQJHV��DQG�WKH�53$�VFHQDULRV�SURYLGH�D�OLEUDU\�RI�
FOLPDWH�VFHQDULRV�IURP�VHYHUDO�JHQHUDO�FLUFXODWLRQ�PRGHOV�
�*&0V���:H�DOVR�GHVLJQDWHG�FOLPDWH�FKDQJH�DV�D�PHWD�LVVXH�
VR�WKDW�NH\�XQFHUWDLQWLHV�DQG�LPSOLFDWLRQV�EH\RQG�WKRVH�
DGGUHVVHG�E\�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�FRXOG�EH�
IXOO\�H[DPLQHG��FKDSWHU�����7KLV�SXEOLFDWLRQ�DOVR�DGGUHVVHV�
FOLPDWH�FKDQJH�HIIHFWV�RQ�FDUERQ�VWRUHG�LQ�IRUHVWV��FKDSWHU�����
ZLOGOLIH��FKDSWHU������DQG�¿UH��FKDSWHU�����

,QVHFWV��GLVHDVHV��DQG�LQYDVLYH�SODQW�VSHFLHV²7KH�H[SHUW�
SDQHO�LGHQWL¿HG�LQVHFWV��GLVHDVHV��DQG�LQYDVLYH�SODQW�VSHFLHV�
DV�GULYLQJ�IDFWRUV�LQ�GHWHUPLQLQJ�WKH�IXWXUH�RI�VRXWKHUQ�
IRUHVWV��,QVHFWV�DQG�GLVHDVHV�KDYH�ORQJ�EHHQ�WKH�IRFXV�RI�
IRUHVW�KHDOWK�FRQFHUQV�LQ�WKH�6RXWK��ZLWK�LQFUHDVHG�WKUHDWV�
IURP�QRQQDWLYH�VSHFLHV�GH¿QLQJ�D�NH\�DUHD�RI�XQFHUWDLQW\�
IRU�IRUHVW�VXVWDLQDELOLW\��2YHU�WKH�SDVW����\HDUV��QRQQDWLYH�
LQYDVLYH�SODQW�VSHFLHV�KDYH�DOVR�EHFRPH�D�JURZLQJ�FRQFHUQ��
7KH�VSUHDG�RI�FRJRQJUDVV��SDXORZQLD��&KLQHVH�SULYHW�DQG�
RWKHU�KLJKO\�LQYDVLYH�VSHFLHV�ZDV�UDLVHG�DW�SXEOLF�PHHWLQJV�
WKURXJKRXW�WKH�6RXWK��7KH�UDWH�RI�VSUHDG�IRU�WKHVH�VSHFLHV��WKH�
SRWHQWLDO�IRU�QHZ�VSHFLHV�LQWURGXFWLRQV��DQG�WKH�SODXVLELOLW\�RI�
FRQWUROOLQJ�H[LVWLQJ�DQG�QHZ�VSHFLHV�DUH�KLJKO\�XQFHUWDLQ�

,QYDVLYH�VSHFLHV�HIIHFWV�FDQQRW�EH�GLUHFWO\�HYDOXDWHG�ZLWKLQ�
WKH�VWUXFWXUH�RI�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��7KH\�
PD\�UHSUHVHQW�QRYHO�VWUXFWXUDO�FKDQJHV�WR�IRUHVW�V\VWHPV��:H�
DGGUHVVHG�WKLV�LVVXH�WKURXJK�WZR�PHWD�LVVXH�DQDO\VHV��RQH�
DGGUHVVLQJ�QRQQDWLYH�LQYDVLYH�SODQW�VSHFLHV��FKDSWHU������DQG�
WKH�RWKHU�DGGUHVVLQJ�LQVHFWV�DQG�GLVHDVHV��FKDSWHU������ZKLFK�
XSGDWHV�DQ�HDUOLHU�DQDO\VLV�RI�:DUG�DQG�0LVWUHWWD���������7KH�
IRUPHU�H[SORUHV�WKH�SRWHQWLDO�LQÀXHQFH�RI�FOLPDWH�FKDQJHV�RQ�
LQYDVLYH�VSHFLHV�VSUHDG�UDWHV�DQG�UDQJHV�

:DWHU²%RWK�WKH�GHPDQG�IRU�DQG�VXSSO\�RI�ZDWHU�LQ�WKH�
6RXWK�ZDV�VHHQ�DV�D�GULYLQJ�IDFWRU�IRU�WKH�IXWXUH��ODUJHO\�
WKURXJK�LWV�LPSDFW�RQ�DFFHSWDEOH�IRUHVW�PDQDJHPHQW�SUDFWLFHV��
:DWHU�DYDLODELOLW\�FRXOG�DOVR�KDYH�DQ�HYHQWXDO�LPSDFW�RQ�WKH�
VFDOH�RI�XUEDQ�GHYHORSPHQW�DQG�WKXV�ZRXOG�QHFHVVDULO\�DIIHFW�
IRUHVW�H[WHQW�DQG�FRQGLWLRQ��7KH�H[SHUW�SDQHO�UDLVHG�TXHVWLRQV�
DERXW�WKH�HIIHFWV�RI�SRSXODWLRQ�JURZWK��XUEDQ�GHYHORSPHQW��
DQG�LQFUHDVHG�GURXJKW�IUHTXHQF\�DQG�VHYHULW\��DQG�PLWLJDWLQJ�
HIIHFWV�RI�QHZ�WHFKQRORJLHV�DQG�FRQVHUYDWLRQ�



7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
��

$OWKRXJK�ZDWHU�GHPDQGV�DV�GHVFULEHG�E\�WKH�H[SHUW�SDQHO�
FRXOG�HYHQWXDOO\�KDYH�DQ�LPSDFW�RQ�ODQG�XVHV��IRU�H[DPSOH�LQ�
PHWURSROLWDQ�ZDWHUVKHGV��WKHVH�GHPDQGV�ZRXOG�EH�ORFDOL]HG�
DQG�DUH�QRW�DPHQDEOH�WR�GHYHORSLQJ�DOWHUQDWLYH�IXWXUHV�IRU�
PRGHOLQJ�ZLWKLQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��7KH�
SULPDU\�DQDO\VLV�RI�WKHVH�LVVXHV�LV�FRQWDLQHG�LQ�D�PHWD�
LVVXH�DQDO\VLV��FKDSWHU������ZKLFK�LQFOXGHG�OLQNDJHV�RI�WKH�
8�6��)RUHVW�$VVHVVPHQW�6\VWHP�PRGHO�RXWSXWV�WR�D�ZDWHU�
VXSSO\�DQG�GHPDQG�PRGHO�WR�SUHGLFW�WKH�HIIHFWV�RI�ODQG�XVH�
FRQYHUVLRQ�DQG�WLPEHU�KDUYHVWLQJ�RQ�VRXWKHUQ�ZDWHU�VXSSOLHV�
�6XQ�DQG�RWKHUV��������

7D[HV²7KH�LQÀXHQFHV�RI�WD[HV�RQ�IRUHVW�PDQDJHPHQW��
RZQHUVKLS��DQG�SDUFHOL]DWLRQ�KDYH�ORQJ�EHHQ�D�FRQFHUQ�IRU�
SULYDWH�IRUHVW�RZQHUV��DQG�WKLV�LVVXH�ZDV�UDLVHG�FRQVLVWHQWO\�
DW�WKH�SXEOLF�PHHWLQJV��7KH�SXEOLF�DVNHG�TXHVWLRQV�DERXW�WKH�
GHVLJQ�RI�³FRQVHUYDWLRQ�QHXWUDO´�WD[�SROLF\�DQG�VSHFXODWHG�
DERXW�WKH�LPSDFWV�RI�FKDQJHV�WR�LQKHULWDQFH��SURSHUW\��DQG�
LQFRPH�WD[HV�RQ�IRUHVW�FRQGLWLRQV��7KH�IXWXUH�RI�WD[�SROLF\�
ZDV�VHHQ�DV�LPSRUWDQW�LQ�GHWHUPLQLQJ�IXWXUH�RZQHUVKLS�DQG�
PDQDJHPHQW��

7KH�LPSDFWV�RI�YDULRXV�WD[�SROLFLHV�FDQQRW�EH�GLUHFWO\�
DGGUHVVHG�ZLWKLQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��,QVWHDG��
WD[�LVVXHV�DUH�H[DPLQHG�DV�D�PHWD�LVVXH��FKDSWHU�����XVLQJ�D�
OLWHUDWXUH�V\QWKHVLV��

)LUH²)LUH�FDQ�EH�DQ�LPSRUWDQW�PDQDJHPHQW�WRRO�DQG�DQ�
XQGHVLUDEOH�RFFXUUHQFH�LQ�WKH�IRUHVW��GHSHQGLQJ�RQ�WLPLQJ�
DQG�ORFDWLRQ��7KH�SXEOLF�UDLVHG�FRQFHUQV�DERXW�WKH�IXWXUH�
IHDVLELOLW\�RI�¿UH�PDQDJHPHQW�DPLG�WKH�FKDOOHQJHV�RI�
XUEDQL]DWLRQ�DQG�FOLPDWH�FKDQJH��DQG�WKH�LPSOLFDWLRQV�RI�
FOLPDWH�FKDQJH�IRU�IXWXUH�ZLOG¿UH�H[WHQW�DQG�SDWWHUQV�

7KH�FRPSOH[�VXLWH�RI�LVVXHV�VXUURXQGLQJ�¿UH�LV�EH\RQG�WKH�
VFRSH�RI�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��+RZHYHU��WKH�
NH\�GULYLQJ�YDULDEOHV�RI�XUEDQL]DWLRQ�DQG�FOLPDWH�FKDQJH��
DORQJ�ZLWK�IRUHVW�DUHD�DQG�IRUHVW�LQYHQWRU\�RXWSXWV�IURP�WKH�
8�6��)RUHVW�$VVHVVPHQW�6\VWHP��FDQ�EH�H[SOLFLWO\�OLQNHG�WR�¿UH�
LPSOLFDWLRQV�IRU�WKH�6RXWK��$�PHWD�LVVXH�DQDO\VLV��FKDSWHU������
RI�¿UH�LVVXHV�HPSOR\V�ZLOG¿UH�ULVN�PRGHOV�OLQNHG�WR�WKH�
FOLPDWH�IRUHFDVWV�XVHG�LQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��

)RUHVW�RZQHUVKLS�G\QDPLFV²5HFHQW�FKDQJHV�LQ�IRUHVW�
RZQHUVKLS²HVSHFLDOO\�WKH�VKLIW�IURP�IRUHVW�LQGXVWU\�WR�
7LPEHU�,QYHVWPHQW�0DQDJHPHQW�2UJDQL]DWLRQV��7,02V��DQG�
5HDO�(VWDWH�,QYHVWPHQW�7UXVWV��5(,7V�²SRUWHQGV�FKDQJHV�
LQ�IRUHVW�PDQDJHPHQW�DQG�FRQGLWLRQV��:KDW�LV�PRUH��VHYHUDO�
WUHQGV�LQ�WKH�GHPRJUDSKLF�PDNHXS�RI�QRQLQGXVWULDO�SULYDWH�
IRUHVW�RZQHUV�IRUHVKDGRZ�SRWHQWLDO�FKDQJHV�LQ�RZQHUVKLS�DQG�
IRUHVW�XVHV��$OO�KDYH�LPSOLFDWLRQV�IRU�IXWXUH�IRUHVW�FRQGLWLRQV�
DQG�VXVWDLQDELOLW\��

%HFDXVH�RI�WKH�KLJK�GHJUHH�RI�XQFHUWDLQW\��IRUHVW�RZQHUVKLS�
LV�DQRWKHU�DUHD�WKDW�FDQQRW�EH�GLUHFWO\�PRGHOHG��,QVWHDG�D�
PHWD�LVVXH�DQDO\VLV�H[DPLQHG�WUHQGV�LQ�RZQHUVKLS�DQG�RZQHU�

DWWULEXWHV��WKH�FDXVHV�RI�KLVWRULFDO�FKDQJHV�LQ�EURDG�RZQHU�
FDWHJRULHV��DQG�WKH�UDQJH�RI�LPSOLFDWLRQV�IURP�RQJRLQJ�
FKDQJHV�LQ�RZQHUVKLS��FKDSWHU�����7KLV�LVVXH�LV�OLQNHG�WR�
IRUHVW�WD[HV��FKDSWHU�����DQG�ODQG�XVH�FKDQJHV��FKDSWHU����

'HYHORSLQJ�$OWHUQDWLYH�)XWXUHV��/LQNLQJ�6FRSLQJ�
5HVXOWV�WR�)RUHFDVWLQJ�0RGHOV

7KH�H[SHUW�SDQHO�LGHQWL¿HG�QLQH�NH\�GULYLQJ�IDFWRUV�OLNHO\�
WR�LQÀXHQFH�WKH�IXWXUH�GHYHORSPHQW�RI�VRXWKHUQ�IRUHVWV�DQG�
SURSRVHG�DOWHUQDWLYHV�IRU�KRZ�WKH\�PLJKW�SOD\�RXW�RYHU�
WKH�QH[W����\HDUV��)RXU�GULYLQJ�IDFWRUV��ELRHQHUJ\��IRUHVW�
SURGXFWV��ODQG�XVHV��DQG�FOLPDWH��ZHUH�VXLWDEOH�IRU�IRUPDO�
IRUHFDVWLQJ�DQDO\VLV�XVLQJ�WKH�8�6��)RUHVW�$VVHVVPHQW�
6\VWHP��3HUPXWDWLRQV�RI�WKHLU�DOWHUQDWLYH�SURMHFWLRQV�UHVXOWHG�
LQ�WRR�D�ODUJH�QXPEHU�RI�DOWHUQDWLYHV�IRU�SUDFWLFDOLW\��VR�ZH�
ZLQQRZHG�WKHP�WR�HOLPLQDWH�UHGXQGDQFLHV��,Q�WKLV�VHFWLRQ��
ZH�GHVFULEH�KRZ�ZH�FRQVWUXFWHG�WKH�LQLWLDO�VHW�RI�IXWXUHV�DQG�
WKHQ�UHGXFHG�WKHP�WR�D�VXEVHW�RI�UHSUHVHQWDWLYH�³&RUQHUVWRQH�
)XWXUHV�´

7KH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�SURYLGHV�WKH�PRGHOLQJ�
IUDPHZRUN�IRU�WKH�DQDO\VLV��DQG�ZH�FRQVLGHUHG�GULYLQJ�IDFWRUV�
LQ�WHUPV�RI�WKLV�PRGHO¶V�LQSXWV��0DUNHW�IXWXUHV�ZHUH�GULYHQ�
E\�SULFH�IRUHFDVWV�ZLWK�SULFHV�LQFUHDVLQJ�DV�WLPEHU�SURGXFWV�
EHFDPH�PRUH�VFDUFH��GHFUHDVLQJ�ZLWK�OHVV�VFDUFLW\��)RU�
FRQVWUXFWLQJ�WKH�IXWXUHV�ZH�FRQFHSWXDOO\�EXQGOHG�ELRHQHUJ\�
DQG�IRUHVW�SURGXFWV�PDUNHW�IXWXUHV��7KDW�LV��H[SDQGLQJ�
GHPDQGV�FRXOG�UHÀHFW�VWUHQJWKHQHG�PDUNHWV�HLWKHU�IRU�
ELRHQHUJ\�RU�WUDGLWLRQDO�ZRRG�SURGXFWV��/DQG�XVH�PRGHOV�
ZLWKLQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�DUH�GHVLJQHG�WR�
EH�GULYHQ�E\�SRSXODWLRQ�DQG�LQFRPH�SURMHFWLRQV��&OLPDWH�
YDULDEOHV�HQWHU�WKH�SURMHFWLRQ�RI�IRUHVW�FRQGLWLRQV�DIIHFWLQJ�
IRUHVW�W\SH�GLVWULEXWLRQV�DQG�IRUHVW�SURGXFWLYLW\�

6LQFH�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�KDG�RULJLQDOO\�
EHHQ�GHVLJQHG�WR�GHYHORS�WKH�53$�$VVHVVPHQW��ZH�EHJDQ�
E\�HYDOXDWLQJ�ZKHWKHU�WKH�H[LVWLQJ�53$�VFHQDULRV�ZHUH�
DGHTXDWH�IRU�DGGUHVVLQJ�WKH�LVVXHV�RI�WKH�)XWXUHV�3URMHFW��
$OWKRXJK�EDVHG�RQ�,3&&�ZRUOGYLHZV��WKH�53$�VFHQDULRV�DOVR�
FRQWDLQ�GDWD�DQG�GHWDLO�UHOHYDQW�WR�FRQGLWLRQV�LQ�WKH�8QLWHG�
6WDWHV±VSHFL¿FDOO\��FOLPDWH�DQG�VRFLRHFRQRPLF�SURMHFWLRQV��
GRZQVFDOHG�WR�WKH�FRXQW\�OHYHO��86'$�)RUHVW�6HUYLFH��������
7KH�,3&&�IRXUWK�DVVHVVPHQW��,3&&�������LV�WKH�JOREDO�EDVLV�
IRU�WKH�53$�$VVHVVPHQW�EHFDXVH�LW�SURYLGHV�DQ�LQWHUQDOO\�
FRQVLVWHQW�VHW�RI�VFHQDULRV�WKDW�RIIHU�D�EURDG�VSHFWUXP�RI�
SRWHQWLDO�IXWXUHV�IURP�ZKLFK�WKH�53$�DQDO\VWV�FRXOG�VHOHFW�D�
VXEVHW�WKDW�ZDV�PRVW�UHOHYDQW�IRU�8�6��IRUHVWV��

7KH�,3&&�GLUHFWHG�D�VSHFLDO�UHSRUW�WR�JHQHUDWH�VFHQDULRV�
RI�JUHHQKRXVH�JDV�HPLVVLRQV��VHW�ZLWKLQ�IRXU�EURDG�
VWRU\OLQHV�DERXW�IXWXUH�HFRQRPLF��GHPRJUDSKLF��SROLWLFDO��
HQYLURQPHQWDO��DQG�WHFKQRORJLFDO�FKDQJH��1DNLFHQRYLF�DQG�
RWKHUV��������7KH�$��VWRU\OLQH�GHVFULEHV�D�IXWXUH�RI�YHU\�
UDSLG�HFRQRPLF�JURZWK�ZLWK�D�JOREDO�SRSXODWLRQ�WKDW�SHDNV�LQ�
PLG�FHQWXU\��DQG�WKHQ�GHFOLQHV��7KH�$��VWRU\OLQH�GHVFULEHV�



&+$37(5�����&RQVWUXFWLQJ�$OWHUQDWLYH�)XWXUHV
��

D�FRQWLQXRXVO\�LQFUHDVLQJ�JOREDO�SRSXODWLRQ�DQG�HFRQRPLF�
JURZWK�WKDW�LV�PRUH�UHJLRQDOO\�RULHQWHG��3RSXODWLRQ�JURZWK�
IRU�WKH�%��VWRU\OLQH�LV�WKH�VDPH�DV�$���EXW�%�¶V�HFRQRPLF�
IXWXUH�GHVFULEHV�D�UDSLG�FKDQJH�WRZDUGV�D�VHUYLFH�DQG�
LQIRUPDWLRQ�HFRQRP\��ZLWK�D�VWURQJ�HPSKDVLV�RQ�FOHDQ�DQG�
UHVRXUFH�HI¿FLHQW�WHFKQRORJLHV��7KH�%��VWRU\OLQH�GHVFULEHV�D�
JURZLQJ�SRSXODWLRQ�DQG�LQWHUPHGLDWH�HFRQRPLF�JURZWK��EXW�
D�SUHIHUHQFH�IRU�ORFDO�VROXWLRQV�RYHU�JOREDO�LQWHJUDWLRQ��'DWD�
FRPSDWLELOLW\�LVVXHV�OLPLWHG�WKH�53$�VFHQDULRV�WR�WKH�$���
$���DQG�%��VWRU\OLQHV��)XUWKHUPRUH��53$�DGRSWHG�WKH�$�%�
VWRU\OLQH�ZLWK�LWV�DVVXPSWLRQV�UHJDUGLQJ�HQHUJ\�IXWXUHV��

)RU�HDFK�RI�WKH�,3&&�VWRU\OLQHV�$���$���DQG�%���WKH������
53$�VFHQDULRV�SURYLGH�XQLTXH�IRUHFDVWV�RI�SRSXODWLRQ�DQG�
HFRQRPLF�JURZWK��GRZQVFDOHG�WR�WKH�8�6��FRXQW\�OHYHO�WR�WKH�
\HDU�������)RU�WKH�$��VWRU\OLQH��WKH�,3&&�GHYHORSHG�VHYHUDO�
VXE�VWRU\OLQHV�WKDW�ZHUH�XVHG�WR�GHSLFW�GLIIHUHQW�IXWXUHV�RI�
HQHUJ\�XVH�DQG�WHFKQRORJ\��)RU�WKH������53$�DQDO\VHV��WKH�
$�%�VHW�ZDV�FKRVHQ��7KH�VWRU\OLQHV�ZHUH�XVHG�DV�LQSXW�WR�
PRGHOLQJ�V\VWHPV�WKDW�JHQHUDWH�HVWLPDWHV�RI�*+*�HPLVVLRQV��
ZKLFK�LQ�WXUQ�ZHUH�XVHG�WR�UXQ�*&0V�WKDW�SURYLGH�DOWHUQDWLYH�
FOLPDWH�IRUHFDVWV��7KH������53$�DQDO\VHV�XVHG�UHVXOWV�IURP�
WKUHH�*&0V�IRU�HDFK�VWRU\OLQH��UHVXOWLQJ�LQ�QLQH�SRWHQWLDO�
FOLPDWH�IXWXUHV��7KH�*&0�GDWD�ZHUH�GRZQVFDOHG�XVLQJ�D�
VWDWLVWLFDO�DSSURDFK�WR�WKH�����DUF�PLQXWH�DQG�WKHQ�DJJUHJDWHG�
WR�WKH�FRXQW\�VFDOH��&RXOVRQ�DQG�RWKHUV��������)RU�WKH�$�%�
DQG�$��VWRU\OLQH��WKH�*&0V�DUH�WKH�0,52&��&6,52��DQG�
&*&0�PRGHOV��ZKLOH�IRU�WKH�%��VWRU\OLQHV�WKH\�DUH�WKH�
+DGOH\��&6,52��DQG�&*&0��

7KH�*&0�SURMHFWLRQV�ZHUH�JHQHUDWHG�DV�FKDQJHV�IURP�
VLPXODWHG�KLVWRULFDO�PRQWKO\�PHDQV������±����IRU�HDFK�
*&0��-R\FH�DQG�RWKHUV�������3ULFH�DQG�RWKHUV��������%DVLQJ�
IRUHFDVWV�RQ�WKH�VLPXODWHG�YDOXHV�FRUUHFWV�IRU�GLIIHUHQWLDO�
ELDVHV�RI�WKH�*&0V�DW�WKH�¿QH�VFDOH�XVHG�IRU�DQDO\VLV��&KDQJH�
IRUHFDVWV�ZHUH�WKHQ�DSSOLHG�WR�KLVWRULFDO�GDWD�WR�JHQHUDWH�WKH�
SURMHFWLRQV��0RQWKO\�PHDQ�GDLO\�PD[�DQG�PLQ�WHPSHUDWXUHV��
SUHFLSLWDWLRQ��DORQJ�ZLWK�RWKHU�YDULDEOHV�QRW�XVHG�LQ�WKH�
)XWXUHV�3URMHFW¶V�DQDO\VLV�ZHUH�JHQHUDWHG�WR�WKH�\HDU�������
1RWH��KRZHYHU��WKDW�)XWXUHV�3URMHFW�LPSDFW�DQDO\VLV�ZDV�
OLPLWHG�WR�D����\HDU�DQDO\VLV������±����

7KH�53$�VFHQDULRV��WKHQ��SURYLGH�D�VHW�RI�IXWXUHV�GH¿QHG�E\�
WKUHH�*&0V�IRU�HDFK�RI�WKUHH�VWRU\OLQHV��/DQG�XVH�PRGHOV�
ZLWKLQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�GH¿QH�FKDQJH�
LQ�IRUHVW�DUHD��DQG�RWKHU�XVHV��LQ�UHVSRQVH�WR�WKH�HFRQRPLF�
YDULDEOHV�IURP�WKH�VWRU\OLQHV�DV�ZHOO�DV�WLPEHU�DQG�FURS�SULFHV�
�:HDU��������)RUHVW�G\QDPLFV�PRGHOV�IRUHFDVW�FKDQJHV�LQ�
IRUHVW�FRQGLWLRQV�LQ�UHVSRQVH�WR�KDUYHVWLQJ��ZKLFK�LQ�WXUQ�DUH�
LQÀXHQFHG�E\�WKH�HFRQRPLF�YDULDEOHV���3RO\DNRY�DQG�RWKHUV�
�������DQG�WR�FKDQJHV�DVVRFLDWHG�ZLWK�DJLQJ��GLVWXUEDQFH��
DQG�FOLPDWH��:HDU�DQG�RWKHUV��������7KHVH�53$�VFHQDULRV�
WKHUHIRUH�GLUHFWO\�DGGUHVV�D�UDQJH�RI�IXWXUHV�LGHQWL¿HG�DV�
LPSRUWDQW�ODQG�XVH�DQG�FOLPDWH�GULYLQJ�IDFWRUV�E\�WKH�H[SHUW�
SDQHO��

:H�GHFLGHG�WKDW�WKH�53$�FOLPDWH�GDWD�SURYLGHG�DQ�DGHTXDWH�
�DQG�WKH�RQO\�SUDFWLFDO��UDQJH�RI�FOLPDWH�VFHQDULRV�IRU�WKH�
)XWXUHV�3URMHFW��:H�DOVR�GHFLGHG�WKDW�WKH�ODQG�XVH�IRUHFDVWV��
GULYHQ�E\�DOWHUQDWLYH�SRSXODWLRQ�DQG�LQFRPH�IRUHFDVWV��
SURYLGHG�DQ�DGHTXDWH�UDQJH�RI�ODQG�XVH�VFHQDULRV�IRU�WKH�
)XWXUHV�3URMHFW��

7ZR�RWKHU�IRUFHV�RI�FKDQJH�LGHQWL¿HG�E\�WKH�H[SHUW�SDQHO²
IRUHVW�KDUYHVWLQJ�DQG�PDQDJHPHQW�WR�VXSSO\�ELRHQHUJ\�DQG�
RWKHU�ZRRG�SURGXFWV�PDUNHWV²FRXOG�EH�HYDOXDWHG�ZLWKLQ�WKH�
VWUXFWXUH�RI�WKH�PRGHO��,Q�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��
ZH�FDQ�DGGUHVV�DOWHUQDWLYH�VFHQDULRV�IRU�ZRRG�SURGXFWLRQ�LQ�
WZR�ZD\V��2QH�LV�WR�DSSO\�DOWHUQDWLYH�SURMHFWLRQV�RI�SULFHV�IRU�
IRUHVW�SURGXFWV�WR�IRUHFDVW�FKDQJHV�LQ�KDUYHVWLQJ��7KLV�³SULFH�
H[RJHQRXV´�DSSURDFK��DOWKRXJK�VLPSOH��DOORZV�XV�WR�VLPXODWH�
LQFUHDVLQJ�DQG�GHFUHDVLQJ�VFDUFLW\�LQ�PDUNHWV�ZLWKRXW�
VSHFL¿FDOO\�DGGUHVVLQJ�PDUNHW�G\QDPLFV�DQG�ZRRG�SURGXFWV�
GHPDQG�VWUXFWXUHV��7KH�RWKHU�DSSURDFK�LV�WR�LQFRUSRUDWH�
H[SOLFLW�PRGHOV�RI�PDUNHW�GHPDQGV�IRU�YDULRXV�IRUHVW�
SURGXFWV�ZLWKLQ�WKH�PRGHOLQJ�V\VWHP��ZKLFK�IRU�WKH�53$�
VFHQDULRV�LV�WKH�8�6��)RUHVW�3URGXFWV�0RGHO��,QFH�DQG�RWKHUV�
�������7KH�)RUHVW�3URGXFWV�0RGHO�ZDV�FKRVHQ�IRU�WKH�53$�
VFHQDULRV�EHFDXVH�LW�FDQ�LQFRUSRUDWH�GHPDQGV�IRU�DOO�FODVVHV�
RI�8�6��ZRRG�SURGXFWV�ZLWKLQ�D�JOREDO�PDUNHWLQJ�IUDPHZRUN�
�5DXQLNDU�DQG�RWKHUV�������DQG�FDQ�EH�GULYHQ�E\�YDULDEOHV�
WDNHQ�IURP�WKH�VDPH�VWRU\OLQHV��

)RU�RXU�GHYHORSPHQW�RI�DOWHUQDWLYH�IXWXUHV��ZH�XVHG�
H[RJHQRXV�SULFH�IRUHFDVWV��LQ�SDUWLFXODU��WKUHH�³SULFH�
H[RJHQRXV´�VFHQDULRV��FRQVWDQW�WLPEHU�SULFHV��LQFUHDVLQJ�
SULFHV��SOXV���SHUFHQW�SHU�\HDU���DQG�GHFOLQLQJ�SULFHV��PLQXV�
��SHUFHQW�SHU�\HDU���,QFUHDVLQJ�SULFHV�GHVFULEH�DQ�LQFUHDVLQJ�
VFDUFLW\�RI�WLPEHU�SURGXFWV�DQG�WKHUHIRUH�FDQ�EH�DSSOLHG�WR�
WZR�SRVVLEOH�IXWXUHV��D�VKRUWDJH�LQ�DYDLODEOH�WLPEHU�VXSSOLHV�
RU�DQ�LQFUHDVHG�GHPDQG�WR�VDWLVI\�H[LVWLQJ�XVHV�RU�HPHUJLQJ�
XVHV�VXFK�DV�ELRHQHUJ\��'HFUHDVLQJ�SULFHV�UHÀHFW�GHFUHDVLQJ�
VFDUFLW\�FRQVLVWHQW�ZLWK�D�FRQWUDFWLRQ�LQ�GHPDQGV�IRU�SURGXFWV�
�VXFK�DV�SXOSZRRG�IRU�SDSHU�SURGXFWLRQ��RU�D�UDSLG�H[SDQVLRQ�
LQ�VXSSOLHV�GHULYHG�IURP�LQWHQVLYH�PDQDJHPHQW��:H�XVH�WKH�
��SHUFHQW�LQFUHDVH�DQG�GHFUHDVH�UDWHV�WR�ERRNHQG�WKH�DQDO\VLV�
RI�PDUNHWV�EHFDXVH�WKH\�DUH�FRQVLVWHQW�ZLWK�UHDO�SULFH�JURZWK�
RYHU�WKH�H[SDQVLRQDU\�SKDVH�RI�VRXWKHUQ�WLPEHU�PDUNHWV�
IURP�WKH�����V�WKURXJK�WKH�����V��/D\HUHG�RQ�WKH�DQDO\VLV�
RI�IXWXUHV��ZH�DOVR�FRQGXFWHG�DQ�DQDO\VLV�RI�IXWXUH�ZRRG�
SURGXFWV�ELRHQHUJ\�PDUNHWV�WR�SURYLGH�LQVLJKWV�LQWR�KRZ�
VSHFL¿F�PDUNHW�GHYHORSPHQWV�PLJKW�SOD\�RXW�DQG�WR�GH¿QH�
DGGLWLRQDO�DQDO\WLFDO�IXWXUHV�IRU�HYDOXDWLRQ��

)RU�RXU�LQLWLDO�VHW�RI�DOWHUQDWLYH�IXWXUHV��WKHUHIRUH��ZH�
VWDUWHG�ZLWK�WKH�53$�VFHQDULRV�IRU�IRUHFDVWV�RI�FOLPDWLF�
DQG�VRFLRHFRQRPLF�FRQGLWLRQV��DQG�WKHQ�DSSOLHG�WKH�WKUHH�
DOWHUQDWLYH�WLPEHU�PDUNHW�VFHQDULRV��WKUHH�VRFLR�HFRQRPLF�
VWRU\OLQHV��WKUHH�*&0V��DQG�WKUHH�WLPEHU�PDUNHW�VFHQDULRV��
1RQH�RI�WKH�UHVXOWLQJ����LQLWLDO�IXWXUHV�ZHUH�FRQVLGHUHG�PRUH�
OLNHO\�WKDQ�WKH�RWKHUV��5DWKHU��HDFK�ZDV�MXGJHG�WR�EH�ZLWKLQ�



7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
��

WKH�UHDOP�RI�SODXVLELOLW\��:KLOH�HDFK�VFHQDULR�OLNHO\�FRQWDLQHG�
VRPH�XQLTXH�LQVLJKWV�LQWR�IXWXUH�UHVRXUFH�XVHV�DQG�FRQGLWLRQV��
LW�ZDV�QHFHVVDU\�WR�VHOHFW�D�VPDOOHU�VXEVHW�RI�WKH�IXWXUHV�IRU�
GHWDLOHG�DQDO\VLV�DQG�GLVFXVVLRQ�ZLWKLQ�WKH�)XWXUHV�3URMHFW�

6HOHFWLQJ�WKH�&RUQHUVWRQH�)XWXUHV

,Q�WKLV�VHFWLRQ��ZH�EULHÀ\�WRXFK�RQ�VRPH�RI�WKH�YDULDEOHV�
IRUHFDVWHG�ZLWK�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�WR�
GHVFULEH�WKH�ORJLF�EHKLQG�VHOHFWLQJ�&RUQHUVWRQH�)XWXUHV��
7KRURXJK�GLVFXVVLRQV�RI�IRUHFDVWLQJ�DSSURDFKHV�DQG�IRUHFDVW�
UHVXOWV�DUH�FRQWDLQHG�LQ�FKDSWHUV���DQG���DQG�LQ�VHYHUDO�
VXSSRUWLQJ�GRFXPHQWV�

7R�EHJLQ�GH¿QLQJ�WKH�VHW�RI�&RUQHUVWRQH�)XWXUHV�WR�EH�XVHG�
IRU�GHWDLOHG�DQDO\VLV�ZLWKLQ�WKH�)XWXUHV�3URMHFW��ZH�FRQGXFWHG�
WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�ODQG�XVH��IRUHVW�FRQGLWLRQ��
DQG�WLPEHU�KDUYHVWLQJ�VLPXODWLRQV�IRU�WKH�LQLWLDO�VHW�RI����
DOWHUQDWLYH�IXWXUHV�DQG�DSSOLHG�YDULRXV�PHWULFV�WR�FRPSDUH�WKH�
UHVXOWLQJ�IRUHFDVWV��7KLV�SURFHVV�ZDV�FRPSOLFDWHG�EHFDXVH�WKH�
DOWHUQDWLYH�IXWXUHV�DUH�UDQNHG�GLIIHUHQWO\�GHSHQGLQJ�RQ�ZKLFK�
YDULDEOH�LV�XVHG�WR�FRQVWUXFW�WKH�UDQNLQJ²IRU�H[DPSOH��WKH�
VDPH�IXWXUH�PLJKW�IRUHFDVW�WKH�JUHDWHVW�ORVV�RI�IRUHVW�ODQG�DQG�
D�PHGLDQ�OHYHO�RI�IXWXUH�ELRPDVV��HVWLPDWHG�DV�JURZLQJ�VWRFN�
YROXPHV���

7LPEHU�SULFHV²:H�VWDUWHG�E\�GURSSLQJ�WKH�VHW�RI�IXWXUHV�
ZLWK�FRQVWDQW�SULFHV��LQ�HYHU\�FRPSDULVRQ��WKHVH�IXWXUHV�
\LHOGHG�IRUHFDVWV�WKDW�ZHUH�LQWHUPHGLDWH�EHWZHHQ�IXWXUHV�ZLWK�
LQFUHDVLQJ�DQG�GHFUHDVLQJ�SULFHV��PHDQLQJ�WKDW�WKH�LQFUHDVLQJ�
DQG�GHFUHDVLQJ�SULFH�IXWXUHV�EUDFNHWHG�WKH�FRQVWDQW�SULFH�
IXWXUHV�IRU�DOO�YDULDEOHV�HYDOXDWHG��7KLV�VWHS�UHGXFHG�WKH�
QXPEHU�RI�DOWHUQDWLYH�IXWXUHV�WR����

%LRPDVV�YROXPH�DQG�ODQG�XVH²:H�QH[W�XVHG�WZR�KLJKO\�
DJJUHJDWH�PHWULFV�WR�FRPSDUH�IRUHFDVWV�DFURVV�WKH�UHPDLQLQJ�
IXWXUHV��WRWDO�YROXPH�RI�ELRPDVV�E\�EURDG�IRUHVW�W\SH�DQG�
WRWDO�DUHD�RI�IRUHVWODQG��:H�KHOG�WKH�*&0�FRQVWDQW��&6,52��
IRU�VWRU\OLQH�WLPEHU�SULFH�VFHQDULRV�DQG�GLVSOD\HG�YROXPH�
IRUHFDVWV�WR������IRU�DOO�JURZLQJ�VWRFN�DQG�WKHQ�IRU�KDUGZRRG�
DQG�VRIWZRRG�JURZLQJ�VWRFN��7RWDO�YROXPH�IROORZV�D�EURDG�
UDQJH�RI�WUDMHFWRULHV�DFURVV�IXWXUHV��¿J��������,QFUHDVHV�DUH�
RQO\�H[SHFWHG�IRU�WKH�%��VWRU\OLQH�ZLWK�ORZ�SULFHV��UHVXOWLQJ�
LQ�ORZHU�KDUYHVWLQJ���ZKLFK�KDV�WKH�ORZHVW�XUEDQL]DWLRQ�
�ORZHU�SRSXODWLRQ�JURZWK�DQG�PRGHUDWH�LQFRPH�JURZWK���$OO�
RWKHU�IXWXUHV�UHVXOW�LQ�H[SDQVLRQ�RI�ELRPDVV�WKURXJK������
RU�������IROORZHG�E\�GHFOLQHV��7KH�IXWXUH�ZLWK�WKH�ORZHVW�
ELRPDVV�LQ������LV�GH¿QHG�E\�WKH�$�%�VWRU\OLQH��PRGHUDWH�
SRSXODWLRQ�JURZWK�DQG�KLJK�LQFRPH�JURZWK��FRPELQHG�ZLWK�
KLJK�WLPEHU�SULFHV��)LJXUH�����VKRZV�WKDW�VRIWZRRG�YROXPHV�
LQFUHDVH�WR������EXW�WKHQ�HLWKHU�OHYHO�RII��$�%�KLJK�SULFHV��
RU�LQFUHDVH�WKURXJK�������ZLWK�WKH�KLJKHVW�UDWH�RI�LQFUHDVH�IRU�
%��ORZ�SULFHV��+DUGZRRG�YROXPHV�DUH�SURMHFWHG�WR�GHFOLQH�
DIWHU������IRU�DOO�IXWXUHV�H[FHSW�%��ORZ�SULFHV��ZLWK�WKH�
ODUJHVW�GHFOLQH�IRU�$�%�KLJK�SULFHV�

)RUHVW�DUHD�LV�IRUHFDVWHG�WR�GHFOLQH�LQ�UHVSRQVH�WR�WKH�HFRQRPLF�
SRSXODWLRQ�IRUHFDVWV�IURP�WKH�VWRU\OLQHV�DQG�WKH�WLPEHU�SULFH�
IXWXUHV��E\�FRQVWUXFWLRQ��ODQG�XVH�LV�QRW�GLUHFWO\�UHVSRQVLYH�
WR�FOLPDWH���/RZ�SRSXODWLRQ�DQG�LQFRPH�JURZWK�UHGXFHV�
XUEDQL]DWLRQ�DQG�FRQVXPSWLRQ�RI�IRUHVW�ODQG��,Q�DGGLWLRQ��
KLJK�WLPEHU�SULFHV�GLVFRXUDJH�GHIRUHVWDWLRQ��7KHUHIRUH��WKH�
%��VWRU\OLQH��PRGHUDWH�LQFRPH�JURZWK��FRXSOHG�ZLWK�KLJK�
SULFHV�\LHOGV�WKH�VPDOOHVW�ORVV�RI�IRUHVW�ODQG�E\�������DQG�WKH�
$�%�VWRU\OLQH��UDSLG�HFRQRPLF�JURZWK��FRXSOHG�ZLWK�ORZ�
SULFHV�\LHOGV�WKH�JUHDWHVW�ORVV�RI�IRUHVW�ODQG��¿J��������:LWK�
WKH�VWRU\OLQH�KHOG�FRQVWDQW��ORZ�SULFHV�\LHOG�PRUH�IRUHVW�ORVV�
WKDQ�KLJK�SULFHV��%HFDXVH�WKH�$��VWRU\OLQH�LV�LQWHUPHGLDWH�
WR�WKH�$�%�KLJK�IRUHVW�ORVV�DQG�%��ORZ�IRUHVW�ORVV�DQG�ZDV�
LQWHUPHGLDWH�LQ�WKH�ELRPDVV�YROXPH�IRUHFDVWV��IRU�DOO�FOLPDWH�
SURMHFWLRQV���LW�ZDV�GURSSHG�IURP�WKH�FRUQHUVWRQHV�

6R�DQ�DQDO\VLV�RI�WKH�UDQJH�RI�RXWFRPHV�IRU�WKHVH�WZR�
YDULDEOHV�VXJJHVWV�LQFOXVLRQ�RI�IRXU�IXWXUHV�IRU�FRQVLGHUDWLRQ��
$�KLJK�HFRQRPLF�JURZWK�LQFUHDVLQJ�WLPEHU�SULFH�IXWXUH�
�$�%�KLJK�SULFH��DQG�D�ORZ�JURZWK�GHFUHDVLQJ�SULFH�IXWXUH�
�%��ORZ�SULFH��EUDFNHW�WKH�SURMHFWLRQV�RI�WRWDO�IRUHVW�ELRPDVV��
)RU�IRUHVW�DUHD�FKDQJH�SURMHFWLRQV��WKH�EUDFNHWV�DUH�D�ORZ�
HFRQRPLF�JURZWK�LQFUHDVLQJ�WLPEHU�SULFH�IXWXUH��%��
KLJK�SULFH���ZKLFK�FRXOG�UHÀHFW�OHVV�JOREDOL]DWLRQ��PRUH�
LVRODWHG�QDWLRQ�HFRQRPLHV��DQG�LQFUHDVLQJ�8�6��VFDUFLW\�RI�
ZRRG�SURGXFWV�LQ�WKH�IDFH�RI�OHVV�WUDGH��DQG�D�KLJK�JURZWK�
GHFUHDVLQJ�SULFH��$�%�ORZ�SULFH��IXWXUH��ZKLFK�FRXOG�UHÀHFW�
D�VKLIW�LQ�WLPEHU�SURGXFWLRQ�RIIVKRUH�WR�VXSSRUW�JOREDO�
HFRQRPLF�JURZWK��RU�VLPSO\�D�GHFOLQH�LQ�WKH�GHPDQG�IRU�
IRUHVW�SURGXFWV���

&OLPDWH²7KH�UDQNLQJ�RI�WKH�IXWXUHV�ZLWK�UHVSHFW�WR�WRWDO�
ELRPDVV�DQG�WRWDO�IRUHVW�DUHD�GRHV�QRW�YDU\�DFURVV�*&0V��DV�
LV�VKRZQ�E\�D�IROORZ�XS�HYDOXDWLRQ�RI�WKH�ELRPDVV�YDULDEOH��
)LJXUH�����VKRZV�IRUHFDVWV�RI�JURZLQJ�VWRFN�YROXPHV�IRU�WKH�
WKUHH�*&0V�DVVRFLDWHG�ZLWK�$�%�VWRU\OLQH��ORZ�DQG�KLJK�
WLPEHU�SULFHV��0,52&��&6,52��DQG�&*&0���&OHDUO\��WKH�
WUDMHFWRULHV�RI�JURZLQJ�VWRFN�YROXPHV�FOXVWHU�VWURQJO\�DURXQG�
WKH�SULFH�IXWXUHV�ZLWK�PXFK�OHVV�YDULDWLRQ�DPRQJ�WKH�*&0V�
ZLWKLQ�HDFK�SULFH�FOXVWHU��

:H�FRQFOXGHG�WKDW�WKH�WLPEHU�SULFH�DQG�VWRU\OLQH�HIIHFWV�
RYHUVKDGRZ�WKH�HIIHFWV�RI�FOLPDWH�YDULDWLRQ��:H�ZHUH��
KRZHYHU��UHOXFWDQW�WR�HOLPLQDWH�FOLPDWH�YDULDWLRQ�IURP�
FRQVLGHUDWLRQ��SULPDULO\�WR�DFFRXQW�IRU�DQ\�VSDWLDO�YDULDWLRQV�
WKDW�PD\�EH�PDVNHG�E\�WKH�DJJUHJDWH�RXWFRPHV��$FFRUGLQJO\��
ZH�LQWURGXFHG�FOLPDWH�YDULDWLRQ�E\�DVVLJQLQJ�GLIIHUHQW�
*&0V�WR�WKH�IRXU�FRUQHUVWRQHV�LGHQWL¿HG�DERYH��0,52&�WR�
$�%�KLJK�SULFHV��+DGOH\�WR�WKH�%��ORZ�SULFHV��DQG�&6,52�
WR�WKH�$�%�ORZ�SULFHV�DQG�%��KLJK�SULFHV��7KHVH�PRGHOV�
ZHUH�VHOHFWHG�WR�SURYLGH�D�YDULHW\�RI�VSDWLDO�H[SUHVVLRQV�RI�
WKH�FOLPDWH�SURMHFWLRQV��0,52&�IRU�H[DPSOH��LV�JHQHUDOO\�
ZDUPHU�WKDQ�WKH�RWKHU�PRGHOV��EXW�WKHVH�GLIIHUHQFHV�GR�
QRW�VLJQL¿FDQWO\�DIIHFW�WKH�SURMHFWLRQV�RI�DJJUHJDWH�IRUHVW�
FRQGLWLRQV���7KH�LPSOLFDWLRQV�RI�DQ\�VSDWLDO�YDULDWLRQV�DUH�
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GLVFXVVHG�LQ�WKH�HYDOXDWLRQ�RI�YDULRXV�PHWD�LVVXHV��HVSHFLDOO\�
IRU�ZLOGOLIH��FKDSWHU�����DQG�¿UH��FKDSWHU�����

7UHH�SODQWLQJ²$�UHYLHZ�RI�WKH�IRXU�UHPDLQLQJ�IXWXUHV�
LQGLFDWHG�WKDW�IRUHFDVWV�RI�IRUHVW�LQYHVWPHQW��D�NH\�HOHPHQW�
LQ�WKH�GHYHORSPHQW�RI�WKH�6RXWK¶V�IRUHVWV�VLQFH�WKH�����V��
GLG�QRW�UHVSRQG�WR�YDULDWLRQV�LQ�PDUNHW�IXWXUHV��7KLV�OHG�XV�WR�
H[SDQG�RXU�VFRSH�WR�DGGUHVV�WKLV�G\QDPLF�LQ�D�ZD\�WKDW�ZDV�
FRQVLVWHQW�ZLWK�RXU�PRGHOHG�FKDQJHV�LQ�WLPEHU�PDUNHWV��

7R�DGGUHVV�WKH�HIIHFWV�RI�IRUHVW�SODQWLQJ��ZH�DXJPHQWHG�WKH�
8�6��)RUHVW�$VVHVVPHQW�6\VWHP�ZLWK�D�VLPSOH�PRGHO�ZKLFK�
DVVXPHV�WKDW�FXUUHQW�SODQWDWLRQV�ZLOO�EH�UHSODQWHG�DIWHU�
KDUYHVWLQJ�DQG�WKDW�D�VSHFL¿HG�SRUWLRQ�RI�RWKHU�KDUYHVWHG�
IRUHVWV�ZLOO�EH�SODQWHG��7KHVH�DVVXPSWLRQV�GHULYH�IURP�
KLVWRULFDO�UDWHV�RI�SODQWLQJ�IRU�HDFK�RI�WKH����6WDWHV�DQG�
IURP�H[SHUW�DGYLFH�RQ�WKH�OLNHO\�SDWK�RI�IXWXUH�SODQWLQJ��7KH�
SODQWLQJ�UDWHV�DGRSWHG�IRU�WKHVH�EDVHOLQH�DVVXPSWLRQV�DUH�
PRUH�PRGHUDWH�WKDQ�WKH�DJJUHVVLYH�H[SDQVLRQ�RI�SODQWDWLRQV�
LQ�WKH�����V��DQG�WKHUHE\�UHÀHFW�HFRQRPLF�FRQGLWLRQV�
DQG�WUHQGV�LQ�WKH�����V��%HFDXVH�SODQWLQJ�UDWHV�DUH�WLHG�WR�
KDUYHVWLQJ��ZKLFK�FRQWUROV�WKH�DYDLODELOLW\�RI�IRUHVWV�IRU�
SODQWLQJ��DQG�WR�ODQG�XVH�FKDQJHV��WKH�DUHD�SODQWHG�YDULHV�
VRPHZKDW�DFURVV�VLPXODWHG�IXWXUHV��:H�DGMXVWHG�WKLV�EDVHOLQH�
SURMHFWLRQ�DSSURDFK�WR�LQWURGXFH�EURDGHU�YDULDWLRQ�LQ�WKH�
SODQWLQJ�UDWH�DQG�WR�UHÀHFW�WKH�DVVXPSWLRQV�DERXW�IXWXUH�

WLPEHU�PDUNHWV��7KH�UHVXOW�ZDV�WZR�DGGLWLRQDO�IXWXUHV��)RU�WKH�
¿UVW��ZH�LQFUHDVHG�IRUHVW�SODQWLQJ�UDWHV�LQ�KDUYHVWHG�DUHDV�E\�
���SHUFHQW�IURP�EDVH�UDWHV�IRU�WKH�$�%�0,52&�KLJK�SULFH�
IXWXUH��WKLV�\LHOGV�SODQWLQJ�UDWHV�WKDW�DUH�KLJKHU�WKDQ�IRU�RWKHU�
IXWXUHV�EXW�QRW�DV�KLJK�DV�ZDV�H[SHULHQFHG�LQ�WKH�����V²WKH\�
ZRXOG�EH�SODXVLEOH�LQ�OLJKW�RI�REVHUYHG�QXUVHU\�FDSDFLW\�DQG�
IRUHVW�PDQDJHPHQW��)RU�WKH�VHFRQG��ZH�GHFUHDVHG�SODQWLQJ�
UDWHV�E\����SHUFHQW�IURP�EDVH�UDWHV�IRU�WKH�%��+DGOH\�ORZ�
SULFH�IXWXUH��WKLV�\LHOGV�D�YHU\�PRGHUDWH�LQFUHDVH�LQ�IRUHVW�
SODQWDWLRQV�WKDW�OHYHO�RII�DIWHU�DERXW������

:KDW�WKH�&RUQHUVWRQH�)XWXUHV�6D\�DQG��
+RZ�7KH\�&RPSDUH

)LJXUH�����VKRZV�WKH�VL[�&RUQHUVWRQH�)XWXUHV�LQ�D�GLDJUDP�
WKDW�HPSKDVL]HV�WKHLU�NH\�YDULDEOHV��&RUQHUVWRQHV�$�WKURXJK�
'�DUH�GH¿QHG�E\�WKH�PDWUL[�IRUPHG�E\�LQWHUVHFWLQJ�53$�,3&&�
VWRU\OLQHV�$�%�DQG�%��ZLWK�LQFUHDVLQJ�DQG�GHFUHDVLQJ�WLPEHU�
SULFH�IXWXUHV��&RUQHUVWRQHV�(�DQG�)�GHSDUW�IURP�WKHVH�IRXU�E\�
HLWKHU�DXJPHQWLQJ�WKH�SODQWLQJ�UDWHV�LQ�&RUQHUVWRQH�$��(��RU�
E\�GHFUHDVLQJ�WKH�SODQWLQJ�UDWHV�LQ�&RUQHUVWRQH�'��)��

6WRU\OLQHV�YDU\�LQ�WKHLU�SURMHFWLRQV�RI�SRSXODWLRQ�GHQVLW\��¿J��
������$���WKH�VWRU\OLQH�QRW�XVHG�ZLWKLQ�WKH�&RUQHUVWRQHV�\LHOGV�
WKH�KLJKHVW�SRSXODWLRQ�JURZWK�ZLWK�DQ����SHUFHQW�LQFUHDVH�
IURP������WR�������/RZHVW�SRSXODWLRQ�JURZWK�LV�DVVRFLDWHG�
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�ϮͿ�

,ŝŐŚ�ƚŝŵďĞƌ�ƉƌŝĐĞƐ� �ŽƌŶĞƌƐƚŽŶĞ���
;D/ZK��'�DͿ�

�ŽƌŶĞƌƐƚŽŶĞ���
;�^/ZK�'�DͿ�

>Žǁ�ƚŝŵďĞƌ�ƉƌŝĐĞƐ� �ŽƌŶĞƌƐƚŽŶĞ����
;�^/ZK�'�DͿ

�ŽƌŶĞƌƐƚŽŶĞ���
;,ĂĚůĞǇ�'�DͿ

�ŽƌŶĞƌƐƚŽŶĞ���
;ďĂƐĞĚ�ŽŶ�
�ŽƌŶĞƌƐƚŽŶĞ��͕�
ǁŝƚŚ�ŚŝŐŚ�ƉůĂŶƚŝŶŐ�
ƌĂƚĞƐͿ�

�ŽƌŶĞƌƐƚŽŶĞ�&�
;ďĂƐĞĚ�ŽŶ�
�ŽƌŶĞƌƐƚŽŶĞ��͕�
ǁŝƚŚ�ůŽǁ�ƉůĂŶƚŝŶŐ�
ƌĂƚĞƐͿ�

)LJXUH����²7KH�VL[�&RUQHUVWRQH�)XWXUHV�GH¿QHG�E\�SHUPXWDWLRQV�RI�VWRU\OLQHV�IURP�
WKH������5HVRXUFHV�3ODQQLQJ�$FW��53$��$VVHVVPHQW��WKUHH�JHQHUDO�FLUFXODWLRQ�PRGHOV�
�*&0V���DQG�WZR�WLPEHU�SULFH�IXWXUHV��DQG�WKHQ�H[SDQGHG�E\�HYDOXDWLQJ�LQFUHDVHG�DQG�
GHFUHDVHG�IRUHVW�SODQWLQJ�UDWHV�
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ZLWK�%������SHUFHQW�JURZWK��DQG�$�%�LV�EUDFNHWHG�E\�WKH�WZR�
����SHUFHQW���%HFDXVH�XUEDQL]DWLRQ�LV�DOVR�IXHOHG�E\�LQFRPH�
OHYHOV��$�%��ZLWK�LWV�VWURQJ�HFRQRPLF�JURZWK�DFWXDOO\�UHVXOWV�
LQ�WKH�JUHDWHVW�XUEDQL]DWLRQ�DQG�JUHDWHVW�ORVVHV�RI�IRUHVW�DUHD�
�FKDSWHU�����%��UHVXOWV�LQ�WKH�ORZHVW�XUEDQL]DWLRQ�DQG�IRUHVW�
ORVVHV�

)LJXUH�����VKRZV�SRSXODWLRQ�GHQVLW\�JURZWK��E\�VXEUHJLRQ��
IRU�WKH�$�%�VWRU\OLQH��,Q�������WKH�3LHGPRQW�KDG�WKH�JUHDWHVW�
SRSXODWLRQ�GHQVLW\��DERXW�����SHRSOH�SHU�VTXDUH�PLOH�RU�
SSVP���IROORZHG�E\�WKH�&RDVWDO�3ODLQ�DQG�$SSDODFKLDQ�
&XPEHUODQG�VXEUHJLRQV�ZLWK�LQWHUPHGLDWH�GHQVLWLHV������
WR�����SSVP��DQG�WKH�0LG�6RXWK�DQG�0LVVLVVLSSL�$OOXYLDO�
9DOOH\�ZLWK�WKH�ORZHVW�GHQVLWLHV�����SSVP���7KLV�JHQHUDO�WUHQG�
FRQWLQXHV�RYHU�WKH�SURMHFWLRQ�SHULRG��ZLWK�JURZWK�VWURQJHVW�
RQ�WKH�3LHGPRQW��DQ�DGGLWLRQDO�����SSVP���%\�������WKH�
SRSXODWLRQ�GHQVLW\�LQ�WKH�&RDVWDO�3ODLQ�ZRXOG�EH�DV�KLJK�DV�
FXUUHQW�SRSXODWLRQ�GHQVLWLHV�LQ�WKH�3LHGPRQW�

(YHQ�ZLWKLQ�WKH�VXEUHJLRQV��SRSXODWLRQ�FKDQJH�LV�QRW�HYHQO\�
VSUHDG��)RUHFDVWHG�SRSXODWLRQ�JURZWK�IURP������DQG������
�¿J�������VKRZV�WKDW�VHYHUDO�DUHDV�DUH�H[SHFWHG�WR�H[SHULHQFH�
SRSXODWLRQ�GHFOLQHV��7KLV�LQFOXGHV�SDUWV�RI�WKH�+LJK�3ODLQV�
LQ�7H[DV�DQG�2NODKRPD��PXFK�RI�WKH�0LVVLVVLSSL�$OOXYLDO�
9DOOH\��DQG�SDUWV�RI�VRXWKHUQ�$ODEDPD�DQG�0LVVLVVLSSL��
3RSXODWLRQ�JURZWK�LQ�WKH�6RXWK�LV�FOHDUO\�RUJDQL]HG�DURXQG�
PDMRU�PHWURSROLWDQ�FHQWHUV²HVSHFLDOO\�$WODQWD��0LDPL��
+RXVWRQ��'DOODV��:DVKLQJWRQ��'&��1DVKYLOOH��71��DQG�
&KDUORWWH�DQG�5DOHLJK��1&�

&RUQHUVWRQH�)XWXUHV�DUH�DOVR�IUDPHG�E\�WLPEHU�PDUNHW�
SURMHFWLRQV�RYHU�WKH�QH[W����\HDUV��7KHVH�SURMHFWLRQV�GR�
QRW�DFFRXQW�IRU�VKRUW�UXQ�EXVLQHVV�F\FOHV�RU�WKH�SDWWHUQ�RI�
HFRQRPLF�UHFRYHU\�IURP�WKH�UHFHQW�UHFHVVLRQ�EXW�DWWHPSWV�
WR�FDSWXUH�VRPH�ORQJ�UXQ�SRWHQWLDOV�IRU�PDUNHW�GHYHORSPHQW�
EH\RQG�WKLV�SHULRG�RI�DGMXVWPHQW��3ULFH�IRUHFDVWV�GH¿QHG�E\�
WKH�&RUQHUVWRQH�)XWXUHV�DQWLFLSDWH�DQ�RUGHUO\�SURJUHVVLRQ��
HLWKHU�LQFUHDVLQJ�RU�GHFUHDVLQJ�LQ�UHDO�WHUPV�DW���SHUFHQW�SHU�
\HDU�IURP�D������EDVH��7KDW�\HDU��SULFHV�ZHUH�EHORZ�WKHLU�
SHDN�YDOXHV�IURP�WKH�ODWH�����V��HVSHFLDOO\�IRU�SXOSZRRG�
VL]HG�PDWHULDO��¿J��������:H�DOVR�KHOG�WKH�UHDO�UHWXUQV�WR�
DJULFXOWXUDO�FURSV�FRQVWDQW�WKURXJK�WKH�SHULRG��%HFDXVH�
IXWXUH�PDUNHWV�FRXOG�GHSDUW�IURP�WKHVH�DVVXPSWLRQV��ZH�XVHG�
DGGLWLRQDO�DQDO\VHV�WR�H[DPLQH�WKH�VHQVLWLYLW\�RI�IXWXUH�IRUHVW�
FRQGLWLRQV�WR�JHQHUDO�PDUNHW�FRQGLWLRQV��FKDSWHU����DQG�WR�
DGGUHVV�DOWHUQDWLYH�ELRHQHUJ\�IXWXUHV��FKDSWHU������,Q�WKLV�FDVH�
WKH�&RUQHUVWRQH�)XWXUHV�GH¿QH�D�IUDPHZRUN�IRU�HYDOXDWLQJ�
IRUHVW�SURGXFW�ELRHQHUJ\�PDUNHW�SRVVLELOLWLHV�

$OVR�HPEHGGHG�LQ�WKH�&RUQHUVWRQH�)XWXUHV�LV�WKH�FOLPDWH�
IRUHFDVWHG�XVLQJ�YDULRXV�*&0V��LQFOXGLQJ�FKDQJHV�
LQ�WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�GHULYHG�SRWHQWLDO�
HYDSRWUDQVSLUDWLRQ��)RU�H[DPSOH��¿JXUH������GLVSOD\V�FKDQJHV�
LQ�WKH����\HDU�DYHUDJH�DQQXDO�WHPSHUDWXUHV�IURP������WR�
�����IRU�&RUQHUVWRQHV�$�WKURXJK�'��8QGHU�&RUQHUVWRQH�$�

�$�%�ZLWK�0,52&��QHDUO\�WKH�HQWLUH�6RXWK�LV�IRUHFDVWHG�
WR�H[SHULHQFH�DQ�LQFUHDVH�RI�DW�OHDVW�D����&�DQG�WKH�QRUWKHUQ�
SRUWLRQV�RI�WKH�+LJK�3ODLQV�DQG�&URVV�7LPEHUV�VHFWLRQV�RI�
7H[DV�DQG�2NODKRPD�DUH�IRUHFDVWHG�WR�H[SHULHQFH��������&�
LQFUHDVHV��2WKHU�&RUQHUVWRQH�)XWXUHV�DUH�FRQVLVWHQWO\�ZDUPHU�
EXW�OHVV�ZDUP�WKDQ�$�%�0,52&�DQG�VKRZ�JUHDWHU�VSDWLDO�
YDULDWLRQ�LQ�WHPSHUDWXUH�LQFUHDVHV��)RUHFDVWHG�FKDQJHV�LQ�
SUHFLSLWDWLRQ�YDU\�DFURVV�WKH�6RXWK�DQG�DFURVV�WKH�&RUQHUVWRQH�
)XWXUHV��¿J���������8QGHU�&RUQHUVWRQH�$��SUHFLSLWDWLRQ�
GHFOLQHV�DFURVV�WKH�HQWLUH�UHJLRQ�ZKLOH�DOO�RWKHU�&RUQHUVWRQHV�
VKRZ�YDULDWLRQ�IURP�VWURQJ�GHFOLQHV�WR�VWURQJ�LQFUHDVHV��
7KHVH�IRUHFDVWV�YDU\�DFURVV�WKH�&RUQHUVWRQHV��¿JV�������DQG�
������DQG�GH¿QH�YDULDWLRQV�LQ�IXWXUH�JURZLQJ�FRQGLWLRQV�
IRU�IRUHVWV�DFURVV�WKH�6RXWK��7KH\�PD\�SURYH�LPSRUWDQW�IRU�
GHWHUPLQLQJ�ZLOG¿UH�LPSDFWV�RYHU�WKH�QH[W����\HDUV��7KH�
XVH�RI�WKUHH�GLIIHUHQW�*&0V�LQ�FRQVWUXFWLQJ�WKH�&RUQHUVWRQH�
)XWXUHV�VKRXOG�DGGUHVV�SRWHQWLDO�YDULDELOLW\�LQ�VSDWLDO�
GLVWULEXWLRQV��0RUH�GHWDLO�RQ�FOLPDWH�LQSXWV�WR�WKH�IRUHFDVWV�LV�
FRQWDLQHG�LQ�FKDSWHU���

2XU�XVH�RI�GLVFUHWH�&RUQHUVWRQH�)XWXUHV�ZLWK�GLIIHUHQW�FOLPDWH�
IXWXUHV�GRHV�QRW�DOORZ�IRU�LVRODWLQJ�WKH�HIIHFWV�RI�FOLPDWH�
YHUVXV�DOO�RI�WKH�RWKHU�GULYLQJ�IRUFHV�EHKLQG�WKH�VFHQDULR��H�J���
SRSXODWLRQ�RU�ODQG�XVH��7KH�FRPSOHWH�IDFWRULDO�DQDO\VLV�RI�
IXWXUHV�EDVHG�RQ�HPLVVLRQV�VFHQDULRV�DQG�*&0V�UHTXLUHG�IRU�
WKLV�W\SH�RI�DQDO\VLV�ZDV�EH\RQG�WKH�FDSDFLW\�RI�WKH�)XWXUHV�
3URMHFW�WR�HYDOXDWH�VHFRQGDU\�DQG�WHUWLDU\�HIIHFWV��+RZHYHU��
IRUHVW�IRUHFDVWV�IRU�WKH�IXOO�IDFWRULDO�ZHUH�WKH�EDVLV�IRU�WKH�
VHOHFWLRQ�RI�WKH�&RUQHUVWRQH�)XWXUHV�DQG�DUH�GHVFULEHG�LQ�
GHWDLO�LQ�:HDU�DQG�RWKHUV��������

',6&866,21�$1'�&21&/86,216

3XEOLF�PHHWLQJV�SURYLGHG�WKH�LQLWLDO�LQSXW�RQ�LVVXHV�QHHGLQJ�
DWWHQWLRQ�LQ�WKH�)XWXUHV�3URMHFW��7KHVH�LVVXHV�ZHUH�IXUWKHU�
V\QWKHVL]HG�DQG�GLVWLOOHG�WR�GH¿QH�D�VHW�RI�GULYLQJ�IDFWRUV�
WR�EH�H[DPLQHG�LQ�WKH�FRXUVH�RI�WKH�VWXG\��6RPH�FRXOG�QRW�
EH�IRUPDOL]HG�XVLQJ�TXDQWLWDWLYH�PRGHOV�DQG�KDYH�EHHQ�
H[DPLQHG�DV�PHWD�LVVXHV�DQG�WKURXJK�VFLHQFH�V\QWKHVLV��)RXU�
GULYLQJ�IDFWRUV�FRXOG�EH�PRGHOHG�DQG�ZHUH�XVHG�WR�RUJDQL]H�D�
VHW�RI����DOWHUQDWLYH�IXWXUHV��:H�UHGXFHG�WKLV�LQLWLDO�VHW�WR�WKH�
VL[�&RUQHUVWRQH�)XWXUHV��VKRZQ�LQ�WDEOH�����DQG�¿JXUH������
WKDW�ZHUH�XVHG�WR�RUJDQL]H�RXU�IRUHFDVWV�RI�IRUHVW�FRQGLWLRQV�
DQG�WR�HYDOXDWH�ORQJ�WHUP�LPSOLFDWLRQV�IRU�D�YDULHW\�RI�
UHVRXUFH�YDOXHV�WKURXJKRXW�WKLV�SXEOLFDWLRQ�

,Q�VXP��&RUQHUVWRQHV�$�'�DUH�GH¿QHG�E\�WKH�PDWUL[�IRUPHG�
E\�LQWHUVHFWLQJ�ORZ�DQG�KLJK�SRSXODWLRQ�DQG�LQFRPH�IRUHFDVWV�
ZLWK�LQFUHDVLQJ�DQG�GHFUHDVLQJ�WLPEHU�SULFH�IXWXUHV�DV�
GHVFULEHG�DERYH�

��&RUQHUVWRQH�$��+LJK�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�
ZLWK�LQFUHDVLQJ�WLPEHU�SULFHV�DQG�EDVHOLQH�WUHH�SODQWLQJ�
UDWHV�

��&RUQHUVWRQH�%��+LJK�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�ZLWK�
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GHFUHDVLQJ�WLPEHU�SULFHV�DQG�EDVHOLQH�WUHH�SODQWLQJ�UDWHV�
��&RUQHUVWRQH�&��/RZ�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�ZLWK�
LQFUHDVLQJ�WLPEHU�SULFHV�DQG�EDVHOLQH�WUHH�SODQWLQJ�UDWHV�

��&RUQHUVWRQH�'��/RZ�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�ZLWK�
GHFUHDVLQJ�WLPEHU�SULFHV�DQG�EDVHOLQH�WUHH�SODQWLQJ�UDWHV�

�
7KHVH�IRXU�&RUQHUVWRQHV�XVH�ZKDW�ZH�ODEHO�EDVHOLQH�UDWHV�
RI�WUHH�SODQWLQJ�IROORZLQJ�D�KDUYHVW�EDVHG�RQ�GDWD�IURP�WKH�
)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�3URJUDP�RI�WKH�)RUHVW�6HUYLFH�
WR�IRUHFDVW�IXWXUH�SODQWLQJ��&RUQHUVWRQHV�(�DQG�)�GHSDUW�IURP�
WKHVH�IRXU�HLWKHU�E\�DXJPHQWLQJ�SODQWLQJ�UDWHV�E\����SHUFHQW�
IRU�&RUQHUVWRQH�$��(���ZKHUH�HFRQRPLF�JURZWK�LV�VWURQJ�DQG�
WLPEHU�PDUNHWV�DUH�H[SDQGLQJ��RU�E\�GHFUHDVLQJ�SODQWLQJ�UDWHV�
E\����SHUFHQW�IRU�&RUQHUVWRQH�'��)���ZKHUH�HFRQRPLF�JURZWK�
LV�UHGXFHG�DQG�WLPEHU�PDUNHWV�DUH�GHFOLQLQJ��

��&RUQHUVWRQH�(��+LJK�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�ZLWK�
LQFUHDVLQJ�WLPEHU�SULFHV�DQG�KLJK�WUHH�SODQWLQJ�UDWHV�

��&RUQHUVWRQH�)��/RZ�SRSXODWLRQ�LQFRPH�JURZWK�DORQJ�ZLWK�
GHFUHDVLQJ�WLPEHU�SULFHV�DQG�ORZ�WUHH�SODQWLQJ�UDWHV�

7KH�VL[�&RUQHUVWRQH�)XWXUHV�GH¿QH�D�EURDG�UDQJH�RI�SRWHQWLDO�
IXWXUH�FRQGLWLRQV�ZLWKLQ�ZKLFK�IRUHVWV�PLJKW�GHYHORS��7KH\�
DGGUHVV�WKH�VHW�RI�IRXU�FKDQJH�IDFWRUV�LGHQWL¿HG�E\�WKH�H[SHUW�
SDQHO�XVLQJ�SXEOLF�LQSXW��ZRRG�SURGXFWV�PDUNHWV��ELRHQHUJ\��
ODQG�XVHV��DQG�FOLPDWH�FKDQJHV��7KH\�DGGUHVV�ELRHQHUJ\�DQG�
ZRRG�SURGXFWV�PDUNHWV�LQ�D�TXDOLWDWLYH�IDVKLRQ²WKURXJK�
H[RJHQRXVO\�GH¿QHG�WUDMHFWRULHV�RI�WLPEHU�SULFHV²WKDW�FDSWXUH�
D�EURDG�UDQJH�RI�PDUNHW�FRQGLWLRQV��$QG�WKH\�DGGUHVV�ODQG�
XVH�DQG�FOLPDWH�FKDQJH�LQ�D�GHWDLOHG�DQG�VSDWLDOO\�H[SOLFLW�ZD\�
WKURXJK�SURMHFWLRQV�RI�SRSXODWLRQ��LQFRPH��WHPSHUDWXUHV��DQG�
SUHFLSLWDWLRQ�GRZQVFDOHG�WR�WKH�FRXQW\�OHYHO�

$&.12:/('*0(176

7KDQNV�WR�WKRVH�ZKR�VHUYHG�RQ�WKH�H[SHUW�SDQHO�IRU�
GHYHORSLQJ�DOWHUQDWLYH�IXWXUHV�LQ�-XQH������

/,7(5$785(�&,7('

&RXOVRQ��'�3���-R\FH�/�$���3ULFH��'�7��>DQG�RWKHUV@��������&OLPDWH�VFHQDULRV�
� IRU�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV�DW�WKH�FRXQW\�VSDWLDO�VFDOH�XVLQJ�
65(6�VFHQDULRV�$�%�DQG�$��DQG�35,60�FOLPDWRORJ\��)RUW�&ROOLQV��
&2��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�
5HVHDUFK�6WDWLRQ��KWWS���ZZZ�IV�IHG�XV�UP�GDWDBDUFKLYH�GDWDDFFHVV�
86B&OLPDWH6FHQDULRVBFRXQW\B$�%B$�B35,60�VKWPO��>'DWH�DFFHVVHG��
-DQXDU\���������@�

,QFH��3�-���.UDPS��$�'���6NRJ��.�(��>DQG�RWKHUV@��������8�6��)RUHVW�3URGXFWV�
0RGXOH�IRU�53$�IRUHVW�DVVHVVPHQW��5HV��3DS��)3/�53������0DGLVRQ��
:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�3URGXFWV�
/DERUDWRU\�����S�

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�>,3&&@��������&OLPDWH�FKDQJH�
������V\QWKHVLV�UHSRUW��*HQHYD��6ZLW]HUODQG��KWWS���ZZZ�LSFF�FK�
SXEOLFDWLRQVBDQGBGDWD�DU��V\U�HQ�FRQWHQWV�KWPO��>'DWH�DFFHVVHG��-DQXDU\�
��������@�

-R\FH��/�$���3ULFH��'�7���0F.HQQH\��'�:��>DQG�RWKHUV@��������+LJK�
UHVROXWLRQ�LQWHUSRODWLRQ�RI�FOLPDWH�VFHQDULRV�IRU�WKH�FRQWHUPLQRXV�8QLWHG�
6WDWHV�DQG�$ODVND�GHULYHG�IURP�JHQHUDO�FLUFXODWLRQ�PRGHO�VLPXODWLRQV��
*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ�����S�

1DNLFHQRYLF��1���$OFDPR��-���'DYLV��*��>DQG�RWKHUV@��������6SHFLDO�UHSRUW�
RQ�HPLVVLRQV�VFHQDULRV��D�VSHFLDO�UHSRUW�RI�ZRUNLQJ�JURXS�,,,�RI�WKH�
,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH��8.��&DPEULGJH�
8QLYHUVLW\�3UHVV������S��KWWS���ZZZ�JULGD�QR�FOLPDWH�LSFF�HPLVVLRQ�LQGH[�
KWP��>'DWH�DFFHVVHG��0DUFK���������@�

3R\ODNRY��0���:HDU��'�1���+XJJHWW��5��������+DUYHVW�FKRLFH�DQG�WLPEHU�
VXSSO\�PRGHOV�IRU�IRUHVW�IRUHFDVWLQJ��)RUHVW�6FLHQFH�����������������

3UHVWHPRQ��-���$EW��5�&��������7LPEHU�SURGXFWV�VXSSO\�DQG�GHPDQG��,Q��
:HDU��'�1���*UHLV��-�*���HGV��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��

7DEOH����²'H¿QLWLRQ�RI�&RUQHUVWRQH�)XWXUHV�XVHG�LQ�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��EDVHG�RQ�WZR�VWRU\OLQHV�IURP�
WKH������5HVRXUFHV�3ODQQLQJ�$FW��53$��$VVHVVPHQW�DQG�WKUHH�JHQHUDO�FLUFXODWLRQ�PRGHOV��*&0V�

&RUQHUVWRQH�)XWXUHV 53$�6WRU\OLQHV &OLPDWH�
�*&0��
PRGHO

7LPEHU
SULFHV

3ODQWLQJ
UDWHV7DJ /DEHO /DEHO

(FRQRPLF�
JURZWK

3RSXODWLRQ�
*URZWK

$ +LJK�JURZWK�KLJK�SULFHV $�% +LJK 0RGHUDWH 0,52& ,QFUHDVLQJ %DVH

% +LJK�JURZWK�ORZ�SULFHV $�% +LJK 0RGHUDWH &6,52 'HFUHDVLQJ %DVH

& /RZ�JURZWK�KLJK�SULFHV %� /RZ /RZ &6,52 ,QFUHDVLQJ %DVH

' /RZ�JURZWK�ORZ�SULFHV %� /RZ /RZ +DGOH\ 'HFUHDVLQJ %DVH

( +LJK�JURZWK�KLJK�SULFHV�KLJK�SODQWLQJ $�% +LJK 0RGHUDWH 0,52& ,QFUHDVLQJ +LJK

) /RZ�JURZWK�ORZ�SULFHV�ORZ�SODQWLQJ %� /RZ /RZ +DGOH\ 'HFUHDVLQJ /RZ



7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
��

:DUG��-�'���0LVWUHWWD��3�$��������,PSDFWV�RI�SHVWV�RQ�IRUHVW�KHDOWK��,Q��:HDU��
'�1���*UHLV��-�*���HGV��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��7HFK��
5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����������

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656±�����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1���+XJJHWW��5���/L��5��>DQG�RWKHUV@��������)RUHFDVWV�RI�IRUHVW�
FRQGLWLRQV�LQ�8�6��UHJLRQV�XQGHU�IXWXUH�VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�
VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��
656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

:HDU��'�1��������)RUHFDVWV�RI�FRXQW\�OHYHO�ODQG�XVHV�XQGHU�WKUHH�IXWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����������

3ULFH��'�7���0F.HQQH\��'�:���-R\FH��/�$��>DQG�RWKHUV@��������+LJK�
UHVROXWLRQ�LQWHUSRODWLRQ�RI�FOLPDWH�VFHQDULRV�IRU�&DQDGD�GHULYHG�IURP�
JHQHUDO�FLUFXODWLRQ�PRGHO�VLPXODWLRQV��,QIRUPDWLRQ�5HSRUW�125�;������
(GPRQWRQ��$%��1DWXUDO�5HVRXUFHV�&DQDGD��&DQDGLDQ�)RUHVW�6HUYLFH��
1RUWKHUQ�)RUHVWU\�&HQWUH������S�

5DXQLNDU��5���%XRQJLRUQR��-���7XUQHU��-�$���=KX��6��������*OREDO�RXWORRN�
IRU�ZRRG�DQG�IRUHVWV�ZLWK�WKH�ELRHQHUJ\�GHPDQG�LPSOLHG�E\�VFHQDULRV�
RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��)RUHVW�3ROLF\�DQG�
(FRQRPLFV�������������

6XQ��*���0F1XOW\��6�*���0RRUH�0\HUV��-���&RKHQ��(�&��������,PSDFWV�RI�
PXOWLSOH�VWUHVVHV�RQ�ZDWHU�GHPDQG�DQG�VXSSO\�DFURVV�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��-RXUQDO�RI�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ������
�����������±������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������)XWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�
6WDWLRQ�����S�



��
&+$37(5�����&OLPDWH�&KDQJH�6XPPDU\

� 6WHYH�0F1XOW\��-HQQLIHU�0RRUH�0\HUV���
� 3HWHU�&DOGZHOO��DQG�*H�6XQ�

.(<�),1',1*6

�� 6LQFH�������DOO�EXW�WZR�VRXWKHUQ�FDSLWDO�FLWLHV�
�0RQWJRPHU\��$/��DQG�2NODKRPD�&LW\��2.��KDYH�
H[SHULHQFHG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�LQFUHDVH�LQ�DYHUDJH�
DQQXDO�WHPSHUDWXUH��DSSUR[LPDWHO\��������&���EXW�QRQH��
KDV�H[SHULHQFHG�VLJQL¿FDQW�WUHQGV�LQ�SUHFLSLWDWLRQ�

��7KH�6RXWK�LV�IRUHFDVWHG�WR�H[SHULHQFH�ZDUPHU�WHPSHUDWXUHV�
IRU�WKH�GXUDWLRQ�RI�WKH���VW�FHQWXU\��IRUHFDVWV�DUH�PL[HG�IRU�
SUHFLSLWDWLRQ�FKDQJHV�GXULQJ�WKH�VDPH�SHULRG��

��&OLPDWH�SUHGLFWLRQV�UDQJH�IURP�ZHW�DQG�ZDUP�
� ������PP��������&��WR�PRGHUDWH�DQG�ZDUP�
� ������PP��������&�DQG������PP��������&��WR�GU\�DQG��
KRW������PP��������&��

,1752'8&7,21

7KLV�FKDSWHU�VXPPDUL]HV�WKH�FOLPDWH�SUHGLFWLRQV�WKDW�KDYH�
EHHQ�XVHG�WKURXJKRXW�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
�,3&&�����E���)RXU�GLVWLQFW�FRPELQDWLRQV�RI�JHQHUDO�
FLUFXODWLRQ�PRGHOV��*&0V��DQG�VSHFLDO�UHSRUW�HPLVVLRQV�
VFHQDULRV�ZHUH�VHOHFWHG�DV�&RUQHUVWRQH�)XWXUHV��*&0V�DUH�
FRPSOH[�PRGHOV�WKDW�SURYLGH�JHRJUDSKLFDOO\�DQG�SK\VLFDOO\�
FRQVLVWHQW�HVWLPDWHV�RI�UHJLRQDO�FOLPDWH�FKDQJH��,3&&��������
7KH�HPLVVLRQV�VFHQDULRV�DUH�JOREDO�VWRU\OLQHV�UHSUHVHQWLQJ�
DOWHUQDWLYH�GHPRJUDSKLF��VRFLRHFRQRPLF��DQG�HQYLURQPHQWDO�
IXWXUHV��1DNLFHQRYLF��������

7KH�*&0V�VHOHFWHG�IRU�WKH�)XWXUHV�3URMHFW�ZHUH�WKH�0.��
DQG�0.����IURP�WKH�$XVWUDOLDQ�&RPPRQZHDOWK�6FLHQWL¿F�
DQG�,QGXVWULDO�5HVHDUFK�2UJDQL]DWLRQ��&6,52���WKH�+DG&0��
IURP�WKH�8QLWHG�.LQJGRP�0HWHRURORJLFDO�&HQWHU��DQG�
WKH�0,52&�����IURP�WKH�-DSDQHVH�1DWLRQDO�,QVWLWXWH�IRU�
(QYLURQPHQWDO�6WXGLHV��

7ZR�HPLVVLRQV�VFHQDULRV�ZHUH�VHOHFWHG�IRU�WKH�)XWXUHV�
3URMHFW��7KH�$�%�VFHQDULR�LV�FKDUDFWHUL]HG�E\�ORZ�SRSXODWLRQ�
JURZWK��KLJK�HQHUJ\�XVH��DQG�KLJK�HFRQRPLF�JURZWK��7KH�
%��VFHQDULR�LV�FKDUDFWHUL]HG�E\�PHGLXP�SRSXODWLRQ�JURZWK��

�6WHYH�0F1XOW\�LV�6XSHUYLVRU\�(FRORJLVW��-HQQLIHU�0RRUH�0\HUV�LV�D�
5HVRXUFH�,QIRUPDWLRQ�6SHFLDOLVW��DQG�3HWHU�&DOGZHOO�DQG�*H�6XQ�DUH�
5HVHDUFK�+\GURORJLVWV��(DVWHUQ�)RUHVW�(QYLURQPHQWDO�7KUHDW�$VVHVVPHQW�
&HQWHU��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��5DOHLJK��1&�������

PHGLXP�HQHUJ\�XVH��DQG�PHGLXP�HFRQRPLF�JURZWK��,3&&�
����E���7KHVH�VFHQDULRV�UHSUHVHQW�WZR�OHYHOV�RI�JOREDO�FDUERQ�
GLR[LGH��&2���HPLVVLRQV�E\����������JLJDWRQV�RI�&2��
HTXLYDOHQWV��HT���,3&&�����D��LQ�WKH�$�%�VFHQDULR��UHVXOWLQJ�
LQ�DQ�DWPRVSKHULF�FRQFHQWUDWLRQ�RI�DSSUR[LPDWHO\�����SSP��
�6RORPRQ�DQG�RWKHUV�������DQG����JLJDWRQV�RI�&2��HT�
�,3&&�����D��LQ�WKH�%��VFHQDULR��UHVXOWLQJ�LQ�DQ�DWPRVSKHULF�
FRQFHQWUDWLRQ�RI�DSSUR[LPDWHO\�����SSP���6RORPRQ�DQG�
RWKHUV��������7KH�UHODWLRQVKLS�EHWZHHQ�&2��HTXLYDOHQW�
HPLVVLRQV�DQG�DWPRVSKHULF�&2��FRQFHQWUDWLRQ�LV�QRW�OLQHDU��
DQG�WKH�HVWLPDWHV�IRU������DUH�LQÀXHQFHG�E\�HPLVVLRQ�UDWHV�
WKURXJKRXW�WKH���VW�FHQWXU\��7KH�$�%�VFHQDULR�SHDNV�KLJKHU�
DURXQG������DQG�WDSHUV�RII��ZKLOH�WKH�%��VFHQDULR�LQFUHDVHV�
PRUH�VORZO\�DQG�VWHDGLO\��)RU�FRPSDULVRQ��FDUERQ�GLR[LGH�
HPLVVLRQV�IRU������ZHUH�HVWLPDWHG�DW����JLJDWRQV�RI�&2��HT�
�UHVXOWLQJ�LQ�DQ�DWPRVSKHULF�FRQFHQWUDWLRQ�RI�����SDUWV�SHU�
PLOOLRQ���,3&&�����D��7DQV�������

7KH�)XWXUHV�3URMHFW�FRPELQHV�*&0V�DQG�HPLVVLRQV�
VFHQDULRV�LQWR�IRXU�&RUQHUVWRQH�)XWXUHV²
&6,520.����$�%��0,52&����$�%��&6,520.��%�����
DQG�+DG&0��%�²ZKLFK�DUH�GHVFULEHG�LQ�WKLV�FKDSWHU��
$OWKRXJK�WKLV�FKDSWHU�GRHV�QRW�GLVFXVV�VXEUHJLRQDO�YDULDWLRQV�
LQ�GHWDLO��WKH�*&0�VXPPDU\�GDWD�KDYH�EHHQ�SURYLGHG�LQ�ERWK�
WDEXODU�DQG�JUDSKLF�IRUPDWV�WR�DOORZ�WKH�UHDGHU�WR�H[DPLQH�
FOLPDWH�FKDQJH�LPSDFWV�IRU�VXEUHJLRQV�RI�LQWHUHVW�

'$7$�6285&(6�$1'�0(7+2'6

%HFDXVH�WKH�RULJLQDO�VFDOH�RI�WKH�*&0V�ZDV�WRR�FRDUVH�IRU�
UHJLRQDO�DQDO\VLV��WKH�&RUQHUVWRQH�)XWXUHV�ZHUH�GRZQVFDOHG�
IURP�WKHLU�RULJLQDO�UHVROXWLRQ�RI�DSSUR[LPDWHO\���GHJUHHV�
E\�WKH�:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH¶V�&RXSOHG�
0RGHO�,QWHUFRPSDULVRQ�3URMHFW�SKDVH����&0,3����0DXUHU�
DQG�RWKHUV��������(DFK�*&0�ZDV�VSDWLDOO\�GRZQVFDOHG�
WR�RQH�WZHOIWK�GHJUHH����DUF�PLQXWH��XVLQJ�$1863/,1��
D�LQWHUSRODWLRQ�PRGHO�WKDW�LQFRUSRUDWHV�IRXU�GLPHQVLRQV�
�FOLPDWLF�YDULDEOH��ODWLWXGH��ORQJLWXGH��DQG�HOHYDWLRQ��WR�
SURGXFH�JULGGHG�VXUIDFHV�IRU�ERWK�PRQWKO\�SUHFLSLWDWLRQ�DQG�
VXUIDFH�DLU�WHPSHUDWXUH��+XWFKLQVRQ��������

7KH�&0,3��GDWD�ZHUH�REWDLQHG�DQG�SURFHVVHG�E\�&RXOVRQ�
DQG�RWKHUV��������IRU�XVH�LQ�WKH������5HVRXUFHV�3ODQQLQJ�
$FW��53$��$VVHVVPHQW��0RQWKO\�SUHFLSLWDWLRQ�DQG�

$)"15&3����
� &OLPDWH�&KDQJH�6XPPDU\



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WHPSHUDWXUH�GDWD�IURP������WR������ZHUH�VFDOHG�WR�WKH�
FRXQW\�OHYHO�IRU�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV��$OO�FKDSWHUV�
LQ�WKLV�DVVHVVPHQW�XVH�WKH�FRXQW\�OHYHO�SUHFLSLWDWLRQ�DQG�
WHPSHUDWXUH�GDWD��$OO�UHJLRQDO�DQG�VXEUHJLRQDO�DYHUDJHV�
ZHUH�DUHD�ZHLJKWHG�WR�UHPRYH�ELDV�WKDW�ZRXOG�UHVXOW�IURP�
DYHUDJLQJ�FRXQWLHV�RI�GLIIHUHQW�DUHDV�

)RU�WKLV�FKDSWHU��DQQXDO�DQG�GHFDGDO�DYHUDJHV�ZHUH�
JHQHUDWHG�IRU�WKH�6RXWK�DQG�IRU�LWV�¿YH�VXEUHJLRQV�XVLQJ�
WKH�-03�����VRIWZDUH�DSSOLFDWLRQ��6$6�,QVWLWXWH�,QF���������
)RU�D�KLVWRULFDO�SHUVSHFWLYH��WUHQGV�LQ�DLU�WHPSHUDWXUH�DQG�
SUHFLSLWDWLRQ�IRU�WKH����VRXWKHUQ�FDSLWDO�FLWLHV�IURP������
WR������ZHUH�REWDLQHG�IURP�WKH�35,60�&OLPDWH�*URXS�
�*LEVRQ�DQG�RWKHUV��������0DSV�ZHUH�JHQHUDWHG�XVLQJ�WKH�
$UF0DS�YHUVLRQ�������VRIWZDUH�DSSOLFDWLRQ��(65,��������7KH�
GHFDGHV�VHOHFWHG�IRU�WKLV�FKDSWHU�ZHUH�������������������
������DQG�������7R�FDOFXODWH�WKH�GHFDGDO�DYHUDJHV��WKH�WHQ�
\HDUV�VXUURXQGLQJ�HDFK�SHULRG�ZHUH�VXPPHG��LQ�WKH�FDVH�RI�
SUHFLSLWDWLRQ��DQG�WKHQ�DYHUDJHG��7KH�GHFDGDO�DYHUDJH�IRU�
�����LQFOXGHG�GDWD�IURP�WKH�\HDUV�����±���������LQFOXGHG�
GDWD�IURP�����±���������LQFOXGHG�GDWD�IURP�����±����HWF��
7KH�UHVXOWV�VHFWLRQ�GHVFULEHV�DYHUDJHV�DQG�DQRPDOLHV�IRU�
HDFK�RI�WKH�IRXU�&RUQHUVWRQHV�

5(68/76

5HJLRQDO�)RUHFDVWV

7DEOH�����VXPPDUL]HV�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�DYHUDJHV�
IRUHFDVWHG�IRU�WKH�6RXWK�WKURXJK�������ZLWK�KLVWRULFDO�GDWD�IRU�
FRPSDULVRQ��)LJXUHV�����WKURXJK�����SUHVHQW�JUDSKLF�DQG�PDS�
GLVSOD\V�RI�SUHFLSLWDWLRQ�GDWD��DQG�¿JXUHV�����WKURXJK�����
SUHVHQW�JUDSKLF�DQG�PDS�GLVSOD\V�RI�WHPSHUDWXUH�GDWD��

&KDUDFWHUL]HG�E\�ORZ�SRSXODWLRQ�JURZWK�DQG�KLJK�HQHUJ\�
XVH�HFRQRPLF�JURZWK��0,52&����$�%���&RUQHUVWRQH�$�LV�
IRUHFDVWHG�WR�EH�GU\�DQG�KRW��ZLWK�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�
RI�����PP�DQG�DYHUDJH�DQQXDO�WHPSHUDWXUH�RI��������&��
$QQXDO�SUHFLSLWDWLRQ�H[SHFWHG�IRU�DQ\�VRXWKHUQ�FRXQW\�UDQJHV�
IURP�����WR������PP��DQG�WHPSHUDWXUH�UDQJHV�IURP��������
WR��������&��$YHUDJH�PD[LPXP�PRQWKO\�WHPSHUDWXUHV�ZRXOG�
H[FHHG�WKH�VLQJOH�GD\�VRXWKHUQ�PD[LPXP�RI��������&��ZKLFK�
ZDV�VHW�LQ�2NODKRPD�LQ�������%XUW�������

$OVR�FKDUDFWHUL]HG�E\�ORZ�SRSXODWLRQ�JURZWK�DQG�KLJK�
HQHUJ\�XVH�HFRQRPLF�JURZWK��&6,520.����$�%���
&RUQHUVWRQH�%�LV�IRUHFDVWHG�WR�EH�ZHW�DQG�ZDUP��ZLWK�
DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�RI������PP�DQG�DYHUDJH�
WHPSHUDWXUH�RI��������&��$QQXDO�SUHFLSLWDWLRQ�H[SHFWHG�
IRU�VRXWKHUQ�FRXQWLHV�UDQJHV�IURP����WR������PP��DQG�
WHPSHUDWXUH�UDQJHV�IURP��������WR��������&�

&KDUDFWHUL]HG�E\�PRGHUDWH�SRSXODWLRQ�LQFRPH�JURZWK�DQG�
HQHUJ\�XVH��&6,520.��%����&RUQHUVWRQH�&�LV�IRUHFDVWHG�
WR�EH�PRGHUDWH�DQG�ZDUP��ZLWK�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�
RI������PP�DQG�DYHUDJH�DQQXDO�WHPSHUDWXUH�RI��������&��
$QQXDO�SUHFLSLWDWLRQ�H[SHFWHG�IRU�DQ\�VRXWKHUQ�FRXQW\�UDQJHV�
IURP����WR������PP��7KDW�SUHFLSLWDWLRQ�PLQLPXP�ZRXOG�
EUHDN�WKH������UHJLRQDO�ORZ�RI����PP�LQ�7H[DV��%XUW��������
7HPSHUDWXUH�LV�H[SHFWHG�WR�UDQJH�IURP��������WR��������&�

$OVR�FKDUDFWHUL]HG�E\�PRGHUDWH�SRSXODWLRQ�LQFRPH�
JURZWK�DQG�HQHUJ\�XVH��+DG&0��%����&RUQHUVWRQH�'�LV�
DOVR�IRUHFDVWHG�WR�EH�PRGHUDWH�DQG�ZDUP��ZLWK�DYHUDJH�
DQQXDO�SUHFLSLWDWLRQ�RI������PP��KLJKHU�WKDQ�&RUQHUVWRQH�
&��DQG�DYHUDJH�DQQXDO�WHPSHUDWXUH�RI��������&��ORZHU�
WKDQ�&RUQHUVWRQH�&���$QQXDO�SUHFLSLWDWLRQ�H[SHFWHG�IRU�

7DEOH����²6XPPDU\�VWDWLVWLFV�IRU�SUHGLFWHG������±������DQG�KLVWRULFDO������±����DQQXDO�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�
IRUHFDVWV�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV�E\�IRXU�&RUQHUVWRQH�)XWXUHV�$�WKURXJK�'�

&RUQHUVWRQHD

3UHFLSLWDWLRQ��PP� 7HPSHUDWXUH���&�

0LQLPXP 0D[LPXP $YHUDJH
6WDQGDUG�
GHYLDWLRQ 0LQLPXP� 0D[LPXP $YHUDJH�

6WDQGDUG�
GHYLDWLRQ

$� ��� ���� ��� ��� ����� ����� ����� ����
%� ��� ���� ���� ��� ����� ����� ����� ����
&� ��� ���� ���� ��� ����� ����� ����� ����
'� ��� ���� ���� ��� ����� ����� ����� ����
$YHUDJH�DOO�
&RUQHUVWRQHV 1$ 1$ ���� 1$ 1$ 1$ ����� 1$

+LVWRULFDO�
������WR������ ��� ���� ���� 1$ ����� ����� ����� 1$

1$� �QRW�DSSOLFDEOH�
D(DFK�&RUQHUVWRQH�UHSUHVHQWV�D�JHQHUDO�FLUFXODWLRQ�PRGHO�SDLUHG�ZLWK�RQH�RI�WZR�HPLVVLRQ�VFHQDULRV��$�%�UHSUHVHQWV�ORZ�SRSXODWLRQ�
KLJK�HFRQRPLF�JURZWK��KLJK�HQHUJ\�XVH��%��UHSUHVHQWV�PRGHUDWH�JURZWK�DQG�XVH���$�LV�0,52&����$�%��%�LV�&6,520.����$�%��&�LV�
&6,520.��%���DQG�'�LV�+DG&0��%��
6RXUFH��,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�����E�
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DQ\�VRXWKHUQ�FRXQW\�UDQJHV�IURP�����WR������PP��DQG�
WHPSHUDWXUH�UDQJHV�IURP��������WR��������&�

6XEUHJLRQDO�)RUHFDVWV

,Q�WKH�6RXWKHUQ�8QLWHG�6WDWHV��IRUHFDVWHG�SUHFLSLWDWLRQ��
�WDEOH������DQG�WHPSHUDWXUH�DYHUDJHV��WDEOH������DUH�QRW�
H[SHFWHG�WR�EH�XQLIRUP��ZLWK�VLJQL¿FDQW�YDULDWLRQV�DFURVV�WKH�
¿YH�VXEUHJLRQV�DQG�EHWZHHQ�VHDVRQV��WDEOH�������)LJXUHV�����
DQG������SUHVHQW�JUDSKLF�DQG�PDS�GLVSOD\V�RI�SUHFLSLWDWLRQ�
DQG�WHPSHUDWXUH�GDWD�

&RUQHUVWRQH�$¶V�KLJK�HQHUJ\�XVH�HFRQRPLF�JURZWK�
�0,52&����$�%��LV�SUHGLFWHG�WR�UHVXOW�LQ�WKH�OHDVW�GHFDGDO�
SUHFLSLWDWLRQ�E\�������ZLWK�DQ�RYHUDOO�DYHUDJH�RI�����PP�IRU�
DOO�¿YH�VRXWKHUQ�VXEUHJLRQV�DQG�D�ORZ�RI�����PP�LQ�WKH�0LG�
6RXWK��7KLV�WUHQG�LV�H[SHFWHG�WR�DEDWH�RQO\�VOLJKWO\�E\������
WR�DQ�DYHUDJH�RI�����PP�IRU�DOO�VXEUHJLRQV�DQG�����PP�IRU�
WKH�0LG�6RXWK²VWLOO�PXFK�GULHU�WKDQ�WKH�KLVWRULFDO�RYHUDOO�
DYHUDJH�RI������PP�

$OWKRXJK�DOVR�EDVHG�RQ�KLJK�HQHUJ\�XVH�HFRQRPLF�JURZWK��
&RUQHUVWRQH�%��&6,520.����$�%��SUHGLFWV�PRUH�GHFDGDO�
SUHFLSLWDWLRQ�WKDQ�WKH�RWKHU�&RUQHUVWRQHV�E\�������ZLWK�
DQ�RYHUDOO�DYHUDJH�RI������PP��7KLV�WUHQG�FRQWLQXHV�LQWR�
������ZLWK�DQ�RYHUDOO�DYHUDJH�SUHGLFWHG�WR�EH������PP��
&RUQHUVWRQH�%�DOVR�SUHGLFWV�FRROHU�GHFDGDO�WHPSHUDWXUHV�
WKDQ�WKH�RWKHU�&RUQHUVWRQHV�E\�����²ZLWK�DQ�RYHUDOO�
DYHUDJH�RI��������&²IRU�HYHU\�VXEUHJLRQ�H[FHSW�WKH�0LG�
6RXWK��7KLV�WUHQG�FRQWLQXHV�LQWR�������ZLWK�&RUQHUVWRQH�%¶V�
RYHUDOO�DYHUDJH�RI��������&��ORZHU�WKDQ�DOO�WKH�RWKHUV�IRU�DOO�
VXEUHJLRQV�

&RUQHUVWRQH�$�SUHGLFWV�ZDUPHU�GHFDGDO�WHPSHUDWXUHV�WKDQ�
WKH�RWKHU�&RUQHUVWRQHV�E\�������ZLWK�DQ�RYHUDOO�DYHUDJH�
RI��������&�IRU�DOO�¿YH�VRXWKHUQ�VXEUHJLRQV��7KLV�WUHQG�
FRQWLQXHV�LQWR�������ZLWK�&RUQHUVWRQH�$¶V�RYHUDOO�DYHUDJH�RI�
�������&�OHDGLQJ�DOO�WKH�RWKHUV�IRU�DOO�VXEUHJLRQV�

&RPSDULQJ�WKHVH�SUHGLFWLRQV�ZLWK�KLVWRULFDO�WUHQGV�LQ�DLU�
WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�IRU�WKH����VRXWKHUQ�FDSLWDO�
FLWLHV�IURP������WR������VKRZV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�
LQFUHDVH��WRWDO�RI��������&��DYHUDJH�RI��������&��LQ�DLU�
WHPSHUDWXUH�EXW�QR�VLJQL¿FDQW�FKDQJH�LQ�SUHFLSLWDWLRQ��
�¿J���������7KHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�D�WUHQG�RI�
VLJQL¿FDQW�LQFUHDVHV�LQ�WHPSHUDWXUH�IURP������WR������
UHSRUWHG�E\�.DUO�DQG�RWKHUV���������WDEOH�������EXW�QRW�DIWHU�
WKHLU�GDWD�IURP������WR������ZHUH�LQFOXGHG��
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*&0V�SURYLGH�VRPH�LQGLFDWLRQ�RI�KRZ�FOLPDWH�ZLOO�
FKDQJH�DFURVV�WKH�6RXWK�LQ�FRPLQJ�GHFDGHV��(DFK�KDV�EHHQ�

LQGHSHQGHQWO\�GHYHORSHG��RIWHQ�IRU�D�VSHFL¿F�UHJLRQ��DQG�
IUHTXHQWO\�FDOLEUDWHG�WR�UHFUHDWH�KLVWRULFDO�FOLPDWH�RQ�WKH�
DVVXPSWLRQ�WKDW�VXFFHVVIXO�PRGHOLQJ�RI�WKH�SDVW�LQFUHDVHV�
WKH�OLNHOLKRRG�RI�DFFXUDWHO\�IRUHFDVWLQJ�WKH�IXWXUH��+RZHYHU��
WKH�VDPH�FDOLEUDWLRQ�WKDW�DOORZV�DQ�DFFXUDWH�UHFUHDWLRQ�RI�
KLVWRULFDO�FOLPDWH�IRU�RQH�UHJLRQ�FDQ�UHVXOW�LQ�RYHU��RU�XQGHU�
SUHGLFWLQJ�FOLPDWH�FKDQJH�IRU�RWKHUV�

$Q�H[DPSOH�RI�SRVVLEOH�RYHU�SUHGLFWLQJ�LV�&RUQHUVWRQH�$�
�0,52&����$�%���ZKLFK�DVVXPHV�KLJK�HQHUJ\�XVH�DQG�
HFRQRPLF�JURZWK�DQG�SUHGLFWV�WKH�ZDUPHVW�FRQGLWLRQV��
ZLWK�PRQWKO\�DYHUDJHV�VRPHWLPHV�H[FHHGLQJ�VLQJOH�GD\�
KLVWRULFDO�KLJKV��¿J���������6LPLODUO\��&RUQHUVWRQH�$¶V�
DYHUDJH�SUHFLSLWDWLRQ�LV�DERXW����SHUFHQW�ORZHU��¿J���������
)RU�WKHVH�UHDVRQV��LW�LV�FRQVLGHUHG�WKH�PRVW�VHYHUH�RI�WKH�
&RUQHUVWRQHV�LQ�WHUPV�RI�H[WUHPH�HYHQWV�DV�ZHOO�DV�DQQXDO�
DYHUDJHV��7KH�RWKHU�*&0V�XVHG�LQ�WKLV�DQDO\VLV�DOVR�SUHGLFW�
PD[LPXP�PRQWKO\�DLU�WHPSHUDWXUHV�LQ�H[FHVV�RI�KLVWRULFDOO\�
REVHUYHG�FRQGLWLRQV��EXW�E\�D�VPDOOHU�PDUJLQ��,Q�SDUWLFXODU��
&RUQHUVWRQH�%��&6,520.����$�%��SUHGLFWV�LQFUHDVHV�LQ�
DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�FRPSDUHG�WR�KLVWRULFDO�DYHUDJHV��

$QRWKHU�FDYHDW�LV�WKDW�DYHUDJHG�RU�VXPPHG�PRQWKO\�YDOXHV�
DUH�OHVV�DEOH�WR�H[SUHVV�FOLPDWH�YDULDELOLW\��HVSHFLDOO\�
H[WUHPHV��WKDQ�GDLO\�YDOXHV��0RQWKO\�DYHUDJH�DLU�
WHPSHUDWXUHV�DUH�H[SHFWHG�WR�EH�PXFK�ORZHU�WKDQ�VRPH�
RI�WKH�LQGLYLGXDO�GDLO\�KLJKV��DQG�KLJKHU�WKDQ�VRPH�RI�WKH�
LQGLYLGXDO�GDLO\�ORZV��)RU�H[DPSOH��LI�D�PD[LPXP�PRQWKO\�
DLU�WHPSHUDWXUH�LV�SUHGLFWHG�WR�EH�����&��WKHQ�LQGLYLGXDO�GDLO\�
DLU�WHPSHUDWXUHV�DUH�OLNHO\�WR�H[FHHG����RU�HYHQ�����&��

/LNHZLVH��PRQWKO\�DYHUDJH�SUHFLSLWDWLRQ�GRHV�QRW�IXOO\�
UHSUHVHQW�WKH�QXPEHU�RU�PDJQLWXGH�RI�LQGLYLGXDO�HYHQWV��
$OWKRXJK�&RUQHUVWRQH�$�SUHGLFWV�D�UHGXFWLRQ�LQ�DYHUDJH�
SUHFLSLWDWLRQ��PDQ\�RI�LWV�PRQWKO\�PD[LPXPV�H[FHHG�
KLVWRULFDO�KLJKV��6LPLODUO\��YDULDWLRQV�DPRQJ�PRQWKV�PD\�QRW�
EH�FDSWXUHG�E\�PRQWKO\�DYHUDJHV�RU�DQQXDO�VXPPDULHV��)RU�
H[DPSOH�������PP�RI�SUHFLSLWDWLRQ�GXULQJ�D���PRQWK�SHULRG�
LQ�ZLQWHU�DQG�VSULQJ�ZRXOG�SURGXFH�D�YHU\�GLIIHUHQW�LPSDFW�
WKDQ�LI�HYHQO\�GLVWULEXWHG�WKURXJKRXW�WKH�\HDU�RU�FRQFHQWUDWHG�
GXULQJ�JURZLQJ�VHDVRQ�PRQWKV��$QG�IRU�PRQWKO\�OHYHO�
SUHGLFWLRQV��D�����PP�DYHUDJH�ZRXOG�PDVN�WKH�ZDWHU�TXDOLW\�
DQG�ÀRRGLQJ�LPSDFWV�WKDW�ZRXOG�UHVXOW�LI�SUHFLSLWDWLRQ�ZHUH�
FRQFHQWUDWHG�LQ�RQH�RU�WZR�PDMRU�HYHQWV��

7KH�*&0V�DOVR�KDYH�OLPLWHG�VSDWLDO�UHVROXWLRQ��7KHLU�
RQH�WZHOIWK�GHJUHH�E\�RQH�WZHOIWK�GHJUHH�UHVROXWLRQ�LV�D�
VLJQL¿FDQW�LPSURYHPHQW�RQ�ROGHU�PRGHO�IRUHFDVWV��EXW�VWLOO�
FRDUVH�IRU�SUHGLFWLQJ�SUHFLSLWDWLRQ��ZKLFK�FDQ�EH�KLJKO\�
YDULDEOH�ZLWK�DGMDFHQW�DUHDV�UHFHLYLQJ�GUDVWLFDOO\�GLIIHUHQW�
SUHFLSLWDWLRQ�DPRXQWV�IURP�D�VLQJOH�HYHQW��7KLV�YDULDWLRQ�
LV�DOVR�LPSRUWDQW�IRU�ORFDOL]HG�ÀRRG�IRUHFDVWLQJ�DQG�LQ�
HVWLPDWLQJ�ZDWHU�TXDOLW\��
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+RZHYHU��JDSV�VWLOO�H[LVW��ERWK�LQ�NQRZOHGJH�DQG�LWV�
LPSOHPHQWDWLRQ��)RU�H[DPSOH��WKH�*&0V�IURP�WKH�PRVW�
UHFHQW�DVVHVVPHQW�LQFRUSRUDWH�FKDQJHV�LQ�DOEHGR�IURP�
SRODU�LFH�FDS�PHOWLQJ��,3&&�����E���DQ�LPSURYHPHQW�RYHU�
SUHYLRXV�DVVHVVPHQWV��:LQWRQ�������WKDW�FDQ�RIIHU�PRUH�
DFFXUDWH�VLPXODWLRQV�EXW�RQO\�LI�WKLV�LPSRUWDQW�IHHGEDFN�LV�
LQFRUSRUDWHG�LQWR�QHZ�PRGHO�UXQV��$GGLWLRQDOO\��WKH�SRVLWLYH�
IHHGEDFN�EHWZHHQ�SHUPDIURVW�PHOWLQJ�DQG�VXEVHTXHQW�UHOHDVH�
RI�FDUERQ�GLR[LGH�DQG�PHWKDQH�DGGV�LPSRUWDQW�JUHHQKRXVH�
JDVHV�WR�WKH�DWPRVSKHUH�WKDW�PXVW�EH�LQFOXGHG�LQ�WKH�JOREDO�
ZDUPLQJ�SUHGLFWLRQV��:DOWHU�DQG�RWKHUV��������

-XVW�DV�ZHDWKHU�IRUHFDVWV�FRPPRQO\�SUHGLFW�IURP���WR����GD\V�
LQWR�WKH�IXWXUH�ZLWK�GHFUHDVLQJ�DFFXUDF\�RYHU�WLPH��FOLPDWH�
IRUHFDVWV�EDVHG�RQ�H[LVWLQJ�DQG�GHYHORSLQJ�JOREDO�RFHDQ�DQG�
DWPRVSKHULF�FLUFXODWLRQ�SDWWHUQV�FXUUHQWO\�SUHGLFW���WR����
PRQWKV�LQWR�WKH�IXWXUH��$OWKRXJK�DGGLWLRQDO�LPSURYHPHQW�LQ�
WKH�DFFXUDF\�DQG�IRUHFDVW�OHQJWK�RI�WKHVH�VHDVRQDO�SUHGLFWLRQV�
DUH�OLNHO\��DFFXUDWHO\�SUHGLFWLQJ�VSHFL¿F�ZHDWKHU�HYHQWV�RU�
SDWWHUQV�WKDW�PD\�RFFXU�\HDUV�RU�GHFDGHV�LQ�WKH�IXWXUH�LV�
XQOLNHO\�DQ\WLPH�VRRQ��7KH�VFLHQFH�QHHGHG�WR�SUHGLFW�WKH�
LPSDFWV�RI�GRXEOLQJ�DWPRVSKHULF�FDUERQ�GLR[LGH�RQ�JOREDO�
DLU�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LV�YHU\�GLIIHUHQW�IURP�WKH�
VFLHQFH�QHHGHG�WR�SUHGLFW�PRQWKO\�DLU�WHPSHUDWXUH�IRU�D�
VSHFL¿F�FLW\�RQ�D�VSHFL¿F�GDWH��*LYHQ�WKHVH�OLPLWDWLRQV��ODQG�
PDQDJHUV�ZLOO�QHHG�WR�UHO\�RQ�WKH�FOLPDWH�HQYHORSHV��UDQJHV�
RI�FOLPDWLF�FRQGLWLRQV�IRU�VSHFL¿F�SODFHV�DQG�WLPHV��DV�WKH\�
GHYHORS�FOLPDWH�FKDQJH�LPSDFW�DVVHVVPHQWV�DQG�FRSLQJ�
VWUDWHJLHV��

$&.12:/('*0(176

:H�DFNQRZOHGJH�WKH�PRGHOLQJ�JURXSV��WKH�3URJUDP�IRU�
&OLPDWH�0RGHO�'LDJQRVLV�DQG�,QWHUFRPSDULVRQ�DQG�WKH�
:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH��:&53��:RUNLQJ�
*URXS�RQ�&RXSOHG�0RGHOLQJ�IRU�WKHLU�UROHV�LQ�PDNLQJ�
DYDLODEOH�WKH�:&53�&0,3��PXOWL�PRGHO�GDWDVHW��6XSSRUW�
RI�WKLV�GDWDVHW�LV�SURYLGHG�E\�WKH�2I¿FH�RI�6FLHQFH��
8�6��'HSDUWPHQW�RI�(QHUJ\��:H�DOVR�DFNQRZOHGJH�-RKQ�
%XFNOH\�DQG�(ULND�&RKHQ��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��IRU�WKHLU�
DVVLVWDQFH�ZLWK�UHYLHZLQJ�FOLPDWH�VXPPDULHV�
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%XUW��&�&��������([WUHPH�ZHDWKHU��D�JXLGH�DQG�UHFRUG�ERRN��1HZ�<RUN�
� :�:��1RUWRQ�DQG�&R������S�
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65(6�VFHQDULRV�$�%�DQG�$��DQG�35,60�FOLPDWRORJ\��)RUW�&ROOLQV��
&2��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�
5HVHDUFK�6WDWLRQ��KWWS���ZZZ�IV�IHG�XV�UP�GDWDBDUFKLYH�GDWDDFFHVV�
86B&OLPDWH6FHQDULRVBFRXQW\B$�%B$�B35,60�VKWPO��>'DWH�DFFHVVHG��
-DQXDU\���������@�

(QYLURQPHQWDO�6\VWHPV�5HVHDUFK�,QVWLWXWH��(65,���������$UF*,6��9HUVLRQ�
�������5HGODQGV��&$��(QYLURQPHQWDO�6\VWHPV�5HVHDUFK�,QVWLWXWH��

*LEVRQ��:���'DO\��&���.LWWHO��7��>DQG�RWKHUV@��������'HYHORSPHQW�RI�D��
����\HDU�KLJK�UHVROXWLRQ�FOLPDWH�GDWDVHW�IRU�WKH�FRQWHUPLQRXV�8QLWHG�
6WDWHV��,Q��3URFHHGLQJV�RI���WK�$PHULFDQ�0HWHRURORJLFDO�6RFLHW\�
&RQIHUHQFH�RQ�$SSOLHG�&OLPDWRORJ\��3RUWODQG��25��$PHULFDQ�
0HWHRURORJLFDO�6RFLHW\�����±�����

+XWFKLQVRQ��0�)��������$1863/,1�9HUVLRQ������KWWS���IHQQHUVFKRRO�DQX�
HGX�DX�SXEOLFDWLRQV�VRIWZDUH�DQXVSOLQ�SKS��>'DWH�DFFHVVHG���
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,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&���������:KDW�LV�D�
*&0"�KWWS���ZZZ�LSFF�GDWD�RUJ�GGFBJFPBJXLGH�KWPO��>'DWH�DFFHVVHG��
$XJXVW���������@�

.DUO��7�5���0HOLOOR��-�0���3HWHUVRQ��7�&��������*OREDO�FKDQJH�LPSDFWV�
LQ�WKH�8QLWHG�6WDWHV��&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV��
����S��KWWS���ZZZ�JOREDOFKDQJH�JRY�SXEOLFDWLRQV�UHSRUWV�VFLHQWL¿F�
DVVHVVPHQWV�XV�LPSDFWV�IXOO�UHSRUW��>'DWH�DFFHVVHG��$XJXVW���������@�

0DXUHU��(�3���%UHNNH��/���3UXLWW��7���'XII\��3�%��������)LQH�UHVROXWLRQ�
FOLPDWH�SURMHFWLRQV�HQKDQFH�UHJLRQDO�FOLPDWH�FKDQJH�LPSDFW�VWXGLHV��
(RV��7UDQVDFWLRQV�$PHULFDQ�*HRSK\VLFDO�8QLRQ��������������

1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�7HDP��1$67���������&OLPDWH�FKDQJH�
LPSDFWV�RQ�WKH�8QLWHG�6WDWHV��WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�
YDULDELOLW\�DQG�FKDQJH��)RXQGDWLRQ�5HSRUW��5HSRUW�IRU�WKH�8�6��JOREDO�
FKDQJH�UHVHDUFK�SURJUDP��&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV��
����S�

1DNLFHQRYLF��1���6ZDUW��5���HGV��������6SHFLDO�UHSRUW�RQ�HPLVVLRQV�
VFHQDULRV��D�VSHFLDO�UHSRUW�RI�ZRUNLQJ�JURXS�,,,�RI�WKH�,QWHUJRYHUQPHQWDO�
3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV��
����S��KWWS���ZZZ�JULGD�QR�FOLPDWH�LSFF�HPLVVLRQ�LQGH[�KWP��>'DWH�
DFFHVVHG��$XJXVW���������@�

6$6�,QVWLWXWH�,QF����������-03��6$6�67$7�XVHU¶V�JXLGH��9HUVLRQ����&DU\��
1&��6$6�,QVWLWXWH�,QF��>SDJHV�XQNQRZQ@�

6RORPRQ��6���4LQ��'���0DQQLQJ��0���&KHQ��=��>DQG�RWKHUV@��HGV��������
&RQWULEXWLRQ�RI�ZRUNLQJ�JURXS�,�WR�WKH�IRXUWK�DVVHVVPHQW�UHSRUW�RI�
WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH��8.��
&DPEULGJH�8QLYHUVLW\�3UHVV������S��KWWS���ZZZ�LSFF�FK�SXEOLFDWLRQVB
DQGBGDWD�DU��ZJ��HQ�FRQWHQWV�KWPO��>'DWH�DFFHVVHG��0DUFK���������@�

7DQV��3��������7UHQGV�LQ�DWPRVSKHULF�FDUERQ�GLR[LGH��12$$�(65/��KWWS���
ZZZ�HVUO�QRDD�JRY�JPG�FFJJ�WUHQGV��>'DWH�DFFHVVHG��0DUFK���������@�

:DOWHU��.�0���=LPRY��6�$���&KDQWRQ��-�3��>DQG�RWKHUV@��������0HWKDQH�
EXEEOLQJ�IURP�6LEHULDQ�WKDZ�ODNHV�DV�D�SRVLWLYH�IHHGEDFN�WR�FOLPDWH�
ZDUPLQJ��1DWXUH������������±���

:LQWRQ��0��������6HD�LFH�DOEHGR�IHHGEDFN�DQG�QRQOLQHDU�$UFWLF�FOLPDWH�
FKDQJH��,Q��'H:HDYHU��(���%LW]��&�0���7UHPEOD\��%���HGV��$UFWLF�6HD�,FH�
'HFOLQH��2EVHUYDWLRQV��3URMHFWLRQV��0HFKDQLVPV��DQG�,PSOLFDWLRQV��
*HRSK\VLFDO�0RQRJUDSK�6HUYLFH���:DVKLQJWRQ��'&�����±�����9RO�������
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� 'DYLG�1��:HDU�

.(<�),1',1*6

��%HWZHHQ����PLOOLRQ�DQG����PLOOLRQ�DFUHV�RI�ODQG�LQ�WKH�
6RXWK�DUH�IRUHFDVWHG�WR�EH�GHYHORSHG�IRU�XUEDQ�XVHV�E\�
�����IURP�D�EDVH�RI����PLOOLRQ�DFUHV�LQ�������7KHVH�
IRUHFDVWV�DUH�EDVHG�RQ�D�FRQWLQXDWLRQ�RI�KLVWRULFDO�
GHYHORSPHQW�LQWHQVLWLHV�

�� )URP������WR�������WKH�6RXWK�LV�IRUHFDVWHG�WR�ORVH�EHWZHHQ�
���PLOOLRQ�DFUHV����SHUFHQW��DQG����PLOOLRQ�DFUHV��
����SHUFHQW��RI�IRUHVWV��QHDUO\�DOO�WR�XUEDQ�XVHV��$OO�RI�WKH�
6RXWK¶V�¿YH�VXEUHJLRQV�DUH�H[SHFWHG�WR�ORVH�DW�OHDVW�VRPH�
IRUHVW�DFUHDJH�XQGHU�DOO�HYDOXDWHG�IXWXUHV�

�� 6WURQJ�WLPEHU�PDUNHWV�FDQ�DPHOLRUDWH�ORVVHV�RI�VRXWKHUQ�
IRUHVW�VRPHZKDW��EXW�WKLV�FRPHV�DW�WKH�H[SHQVH�RI�FURSODQG�
XVHV�

��$PRQJ�WKH�6RXWK¶V�¿YH�VXEUHJLRQV��WKH�3LHGPRQW�LV�
IRUHFDVWHG�WR�ORVH�WKH�JUHDWHVW�SURSRUWLRQ�RI�LWV�IRUHVW�
DUHD²���SHUFHQW�XQGHU�WKH�KLJKHVW�ORVV�IRUHFDVW²E\�
������7KH�0LG�6RXWK�DQG�0LVVLVVLSSL�$OOXYLDO�9DOOH\�DUH�
IRUHFDVWHG�WR�ORVH�WKH�VPDOOHVW�SURSRUWLRQ��EHWZHHQ���DQG��
��SHUFHQW��

��$W����SHUFHQW��3HQLQVXODU�)ORULGD�LV�IRUHFDVW�WR�ORVH�WKH�
PRVW�IRUHVW�ODQG�RI�WKH����VHFWLRQV�QHVWHG�ZLWKLQ�WKH�6RXWK¶V�
¿YH�VXEUHJLRQV��$OO�VHFWLRQV�ZLWKLQ�WKH�3LHGPRQW�VXEUHJLRQ�
DUH�IRUHFDVWHG�WR�ORVH�DW�OHDVW����SHUFHQW�RI�WKHLU�IRUHVW�ODQG�

��7KH�DUHD�RI�FURSODQG�LQ�WKH�6RXWK�LV�IRUHFDVWHG�WR�GHFOLQH�
E\�DV�PXFK�DV����PLOOLRQ�DFUHV�IURP������WR������IURP�D�
EDVH�RI�DERXW����PLOOLRQ�DFUHV�LQ�������&URSODQG�IXWXUHV�
DVVXPH�FRQVWDQW�UHDO�UHWXUQV�WR�DJULFXOWXUDO�SURGXFWV�

��&URSODQG�ORVVHV�ZRXOG�EH�KLJKHVW�LQ�1RUWK�&DUROLQD��
VRXWKHUQ�)ORULGD��DQG�FHQWUDO�7H[DV���

�'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
5DOHLJK��1&�������

,1752'8&7,21

/DQG�XVH�SDWWHUQV�GH¿QH�ERWK�WKH�H[WHQW�RI�KXPDQ�SUHVHQFH�
RQ�D�ODQGVFDSH�DQG�WKH�DELOLW\�RI�ODQG�WR�SURYLGH�D�IXOO�UDQJH�
RI�HFRV\VWHP�VHUYLFHV��7KH�IXWXUH�VXVWDLQDELOLW\�RI�IRUHVWV�LQ�
WKH�6RXWK�KDV�EHHQ�DQG�ZLOO�FRQWLQXH�WR�EH�ODUJHO\�LQÀXHQFHG�
E\�WKH�G\QDPLFV�RI�ODQG�XVH��$QG�DV�WKH�UHJLRQ¶V�SRSXODWLRQ�
JURZV�VR�WRR�ZLOO�WKH�DUHD�RI�GHYHORSHG�XVHV��7KH�SDWWHUQ�
RI�WKHVH�GHYHORSPHQWV��UHWXUQV�IURP�WKH�YDULRXV�SURGXFWV�
RI�UXUDO�ODQG��DQG�WKH�ODQG¶V�LQKHUHQW�SURGXFWLYLW\�ZLOO�
GHWHUPLQH�WKH�GLVWULEXWLRQ�RI�IRUHVW��FURS��DQG�RWKHU�UXUDO�
ODQG�XVHV��DQG�WKHUHLQ�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�WHUUHVWULDO�
HFRV\VWHPV��&KHQ�DQG�RWKHUV�������:HDU�������

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�H[DPLQH�KRZ�ODQG�XVH�FRXOG�
UHVSRQG�WR�WKH�HFRQRPLF�DQG�SRSXODWLRQ�IRUHFDVWV�DVVRFLDWHG�
ZLWK�WKH�&RUQHUVWRQH�)XWXUHV�IRU�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��2XU�IRUHFDVWV�XVH�HPSLULFDO�PRGHOV�WR�DGGUHVV�WKH�
&RUQHUVWRQH�)XWXUHV�DQG�WR�H[DPLQH�VRPH�VSHFL¿F�TXHVWLRQV�
DERXW�DOWHUQDWLYH�ODQG�XVH�IXWXUHV��/DQG�XVH�IRUHFDVWV�
SOD\�D�FHQWUDO�UROH�LQ�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�
�:HDU�DQG�RWKHUV��������ZLWK�WKH�LQIRUPDWLRQ�GHYHORSHG�
LQ�WKLV�FKDSWHU�SURYLGLQJ�RQH�RI�WKH�LQSXWV�WR�WKH�)RUHVW�
$VVHVVPHQW�6\VWHP¶V�IRUHVW�G\QDPLFV�PRGHO��ZKLFK�LQ�WXUQ�
JHQHUDWHV�IRUHFDVWV�RI�VRXWKHUQ�IRUHVW�FRQGLWLRQV��FKDSWHU�
����,Q�DGGLWLRQ��ODQG�XVH�DQG�IRUHVW�IRUHFDVWV�IHHG�DGGLWLRQDO�
DQDO\VHV�LQ�WKH�)XWXUHV�3URMHFW��LQFOXGLQJ�DQDO\VHV�RI�
WLPEHU�PDUNHWV��FKDSWHU�����ZDWHU��FKDSWHU������ZLOGOLIH�DQG�
ELRGLYHUVLW\��FKDSWHU������DQG�¿UH��FKDSWHU�����

$)"15&3����
� )RUHFDVWV�RI�/DQG�8VHV
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0(7+2'6

7R�IRUHFDVW�ODQG�XVH��ZH�DGRSW�WKH�53$�HFRQRPHWULF�PRGHOV�
GHYHORSHG�E\�:HDU��������WR�UHÀHFW�YDULDWLRQV�LQ�ODQG�XVH�
SDWWHUQV�DQG�ELRSK\VLFDO�FDSDELOLW\�DPRQJ�WKH�8�6��UHJLRQV��
7KH�ODQG�XVH�PRGHO�IRU�WKH�6RXWK�DGGUHVVHV�DOO�RI�WKH��
���6WDWHV�LQ�WKH�)XWXUHV�3URMHFW¶V�DQDO\VLV�DUHD�H[FHSW�IRU�
FHQWUDO�DQG�ZHVWHUQ�7H[DV�DQG�2NODKRPD��ZKHUH�UHVXOWV�
GHULYH�IURP�WKH�ODQG�XVH�PRGHO�GHYHORSHG�IRU�WKH�5RFN\�
0RXQWDLQ�*UHDW�3ODLQV�UHJLRQ�

(DFK�ODQG�XVH�PRGHO�KDV�WZR�PDMRU�FRPSRQHQWV��FKDQJHV�
LQ�FRXQW\�OHYHO�SRSXODWLRQ�DQG�SHUVRQDO�LQFRPH��ZKLFK�DUH�
XVHG�WR�VLPXODWH�IXWXUH�XUEDQL]DWLRQ��DQG�DOORFDWLRQV�RI�UXUDO�
ODQG�DPRQJ�FRPSHWLQJ�XVHV�WKDW�DUH�OLNHO\�WR�UHVXOW�IURP�
SUHGLFWHG�XUEDQL]DWLRQ�DQG�UXUDO�ODQG�UHQWV��2XWSXW�IURP�
ERWK�FRPSRQHQWV�LV�EDVHG�RQ�ODQG�XVH�GDWD�IURP������DQG�
�����WR�HQVXUH�WKDW�IRUHFDVWHG�ODQG�XVH�FKDQJHV�DUH�JHQHUDOO\�
FRQVLVWHQW�ZLWK�REVHUYHG�XUEDQL]DWLRQ�LQWHQVLWLHV�DQG�UXUDO�
ODQG�XVH�FKDQJHV��:HDU��������

7KH�ODQG�XVH�PRGHO�IRU�WKH�6RXWK�LV�GULYHQ�E\�FRXQW\�OHYHO�
FKDQJHV�LQ�SRSXODWLRQ�GHQVLW\��SHUVRQDO�LQFRPH��DQG�WLPEHU�
DQG�FURS�SULFHV��,Q�FRPSDULVRQ��ODQG�XVH�FKDQJH�LQ�WKH�
5RFNLHV�*UHDW�3ODLQV�PRGHO�LV�VHQVLWLYH�RQO\�WR�FKDQJHV�LQ�
SRSXODWLRQ�DQG�LQFRPH��DQG�ZLWK�FKDQJHV�LQ�UXUDO�ODQG�XVHV�
IRUHFDVWHG�WR�EH�SURSRUWLRQDO�WR�WKHLU������OHYHOV��%HFDXVH�
WUHH�SODQWLQJ�IROORZLQJ�KDUYHVW�GRHV�QRW�DOWHU�WRWDO�ODQG�
XVH�SURMHFWLRQV��WKH�SURMHFWLRQV�GHYHORSHG�LQ�WKLV�FKDSWHU�
DUH�OLPLWHG�WR�&RUQHUVWRQH�)XWXUHV�$�WKURXJK�'��ZLWK�
&RUQHUVWRQH�(�KDYLQJ�IRUHFDVWV�HTXLYDOHQW�WR�&RUQHUVWRQH�
$��DQG�&RUQHUVWRQH�)�KDYLQJ�IRUHFDVWV�HTXLYDOHQW�WR�
&RUQHUVWRQH�'��

'$7$�6285&(6

2EVHUYDWLRQV�RI�KLVWRULFDO�ODQG�XVHV�ZHUH�GHULYHG�IURP�WKH�
�����DQG������VXUYH\V�FRQGXFWHG�E\�1DWLRQDO�5HVRXUFHV�
,QYHQWRU\��ZKLFK�SURYLGHV�WKH�RQO\�FRQVLVWHQW��UHSHDWHG��
DQG�H[KDXVWLYH�PHDVXUHV�RI�DOO�QRQ�)HGHUDO�ODQG�XVHV��8VHV�
LQFOXGH�SDVWXUH��FURSV��IRUHVW��UDQJH��RU�XUEDQ�XVHV��ZKLFK�
LQFOXGHV�ERWK�XUEDQ�DQG�ORZHU�GHQVLW\�GHYHORSHG�DUHDV���WKH\�
FXPXODWLYHO\�GH¿QH�WKH�WRWDO�³PXWDEOH´�ODQG�IRU�PRGHOLQJ�
FKDQJH�LQ�WKH�6RXWK��WDEOH�������2WKHU�ODQG�XVH�FDWHJRULHV²
LQFOXGLQJ�)HGHUDO�ODQG��ZDWHU�DUHD��HQUROOHG�&RQVHUYDWLRQ�
5HVHUYH�3URJUDP�ODQGV��DQG�XWLOLW\�FRUULGRUV²ZHUH�KHOG�
FRQVWDQW�ZLWKLQ�WKH�IRUHFDVWV��

:H�DSSOLHG�WKH�SRSXODWLRQ�DQG�SHUVRQDO�LQFRPH�SURMHFWLRQV�
IRU�WKH�WZR�53$�VWRU\OLQHV��$�%�IRU�&RUQHUVWRQHV�$�DQG�
%��%��IRU�&RUQHUVWRQHV�&�DQG�'��WR�GULYH�IRUHFDVWV�RI�
XUEDQL]DWLRQ��7KH�$�%�SRSXODWLRQ�IRUHFDVWV�DUH�EDVHG�
RQ������&HQVXV�SURMHFWLRQV�IRU�WKH�HQWLUH�FRXQWU\��%��
SRSXODWLRQ�IRUHFDVWV�DUH�ORZHU�WKDQ�WKH�&HQVXV�SURMHFWLRQV��
=DUQRFK�DQG�RWKHUV��������GHYHORSHG�FRXQW\�OHYHO�

SURMHFWLRQV�IRU�HDFK�VFHQDULR��WKHLU�SURMHFWLRQV�DUH�WLHG�WR�
VSDWLDO�HFRQRPHWULF�GHPRJUDSKLF�IRUHFDVWV��:RRGV�DQG�
3RROH�(FRQRPLFV�������WKDW�DUH�JHQHUDOO\�FRQVLVWHQW�ZLWK�WKH�
$�%�SURMHFWLRQ�IRU������WR�������&RXQW\�OHYHO�SURMHFWLRQV�
IRU�$�%�ZHUH�GLVDJJUHJDWHG�E\�H[WHQGLQJ�����±���SDWWHUQV�
RI�JURZWK�IURP�WKH�:RRGV�DQG�3RROH�SURMHFWLRQV��=DUQRFK�
DQG�RWKHUV��������3URMHFWLRQV�IRU�%��DSSOLHG�WKH�VDPH�VSDWLDO�
SDWWHUQ�RI�SRSXODWLRQ�FKDQJH��EXW�ZHUH�DGMXVWHG�WR�\LHOG�
FRXQW\�OHYHO�SURMHFWLRQV�WKDW�DGGHG�XS�WR�WKH�VWRU\OLQH¶V�WRWDO�
�FKDSWHU����

$�%�FRUUHVSRQGV�WR�PLG�UDQJH�SRSXODWLRQ�JURZWK�DQG�WKH�
KLJKHVW�SHU�FDSLWD�GLVSRVDEOH�SHUVRQDO�LQFRPH�OHYHO�RI�WKH�
53$�VWRU\OLQHV��FKDSWHU�����8QGHU�WKLV�VWRU\OLQH��WKH�6RXWK�
FDQ�H[SHFW�WR�VHH�DERXW�����PLOOLRQ�SHRSOH�DQG�D�SHU�FDSLWD�
SHUVRQDO�LQFRPH�RI�DURXQG���������������GROODUV��E\�������
%��SURMHFWV�D�ORZHU�SRSXODWLRQ�JURZWK�DQG�ORZHU�SHUVRQDO�
LQFRPH��SUHGLFWLQJ�D�SRSXODWLRQ�RI�����PLOOLRQ�SHRSOH�ZLWK�
SHU�FDSLWD�SHUVRQDO�LQFRPH�DURXQG���������LQ�������$�WKLUG�
VWRU\OLQH��$��ZDV�XVHG�LQ�WKH�53$�DQDO\VLV��EXW�ZDV�QRW�
VHOHFWHG�IRU�XVH�LQ�WKH�)RUHVW�)XWXUHV�DQDO\VLV��FKDSWHU�����
$�IRXUWK�VWRU\OLQH��%���ZDV�QRW�LQFOXGHG�LQ�HLWKHU�WKH�53$�
RU�WKH�)RUHVW�)XWXUHV�DQDO\VLV�EHFDXVH�RI�GDWD�FRPSDWLELOLW\�
LVVXHV��

3RSXODWLRQ�LV�QRW�IRUHFDVWHG�WR�JURZ�HYHQO\�DFURVV�WKH�6RXWK��
5DWKHU��SURMHFWHG�JURZWK�LV�FRQFHQWUDWHG�RQ�D�QXPEHU�RI�
H[LVWLQJ�XUEDQ�FHQWHUV��,Q�DGGLWLRQ��SRSXODWLRQ�GHFOLQHV�DUH�
IRUHFDVWHG�IRU�PDQ\�FRXQWLHV��FKDSWHU�����3RSXODWLRQ�ORVV�LV�
H[SHFWHG�WR�EH�HVSHFLDOO\�KLJK�LQ�WKH�*UHDW�3ODLQV�SRUWLRQV�
RI�7H[DV�DQG�2NODKRPD��WKH�0LVVLVVLSSL�$OOXYLDO�9DOOH\��DQG�
VRXWKHUQ�$ODEDPD�DQG�0LVVLVVLSSL��

7LPEHU�SULFH�SURMHFWLRQV�DOVR�YDU\�DFURVV�WKH�&RUQHUVWRQH�
)XWXUHV��&RUQHUVWRQHV�$�DQG�&�DVVXPH�LQFUHDVLQJ�SULFHV�
ZKLOH�%�DQG�'�DVVXPH�GHFUHDVLQJ�SULFHV��7KH�ODQG�XVH�
PRGHO�IRU�WKH�6RXWK�LV�VHQVLWLYH�WR�WKHVH�FKDQJHV�LQ�SULFHV��
,QFUHDVLQJ�WLPEHU�SULFHV��UHODWLYH�WR�FURS�SULFHV��HQFRXUDJHV�
KLJKHU�UHWHQWLRQ�RI�IRUHVW�ODQG�WKDQ�SULFH�GHFUHDVHV��)RU�DOO�
WKH�&RUQHUVWRQH�)XWXUHV��WKH�SULFH�RI�FURSV�ZDV�KHOG�FRQVWDQW�
DW�FXUUHQW��������YDOXHV�

5(68/76

3HUFHQW�FRYHUDJH�RI�WKH�¿YH�ODQG�XVHV�IRU�QRQ�)HGHUDO�ODQG�
�WDEOH������LQ������DUH�LQGLYLGXDOO\�VKRZQ�DW�WKH�FRXQW\�OHYHO�
LQ�¿JXUH�����DQG�DUH�FRPSDUHG�IRU�WKH�UHJLRQ�DV�D�ZKROH�LQ�
¿JXUH������3DWWHUQV�RI�UXUDO�XVHV�UHÀHFW�ELRPH�ERXQGDULHV�
DQG�GLIIHUHQFHV�LQ�SURGXFWLYLW\�WKDW�DUH�LQ�WXUQ�DIIHFWHG�E\�
ELRSK\VLFDO�FRQGLWLRQV��)LJXUH�����VKRZV�WKDW�IRUHVW�XVHV�
DUH�SUHGRPLQDQW�DFURVV�PXFK�RI�WKH�6RXWK��FURSODQG�LV�
FRQFHQWUDWHG�LQ�WKH�0LVVLVVLSSL�9DOOH\�DQG�LQ�QRUWKZHVW�
7H[DV��ZLWK�DUHDV�RI�PRGHUDWH�FRQFHQWUDWLRQ�LQ�WKH�XSSHU�
$WODQWLF�&RDVWDO�3ODLQ�DQG�DORQJ�WKH�*XOI�RI�0H[LFR�LQ�7H[DV�
DQG�/RXLVLDQD���UDQJH�LV�FRQFHQWUDWHG�LQ�WKH�+LJK�3ODLQV�DUHD�
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�VWRU\OLQH�%���DQG�LQFUHDVLQJ�WLPEHU�SULFHV��&RPSDULQJ�
IRUHFDVWV�IRU�&RUQHUVWRQHV�$�DQG�%�ZLWK�WKRVH�IRU�
&RUQHUVWRQHV�&�DQG�'�VKRZV�D���PLOOLRQ�DFUH�GLIIHUHQFH�
EHWZHHQ�D�IXWXUH�RI�LQFUHDVLQJ�WLPEHU�SULFHV�DQG�D�IXWXUH�
RI�GHFUHDVLQJ�SULFHV��FRQ¿UPLQJ�WKDW�WKH�HIIHFWV�RI�WKH�
HFRQRPLF�SRSXODWLRQ�VWRU\OLQH�GRPLQDWH�WKH�HIIHFWV�RI�
WLPEHU�SULFHV��

)RUHVW�ORVVHV�DUH�HVSHFLDOO\�KLJK�LQ�D�IHZ�DUHDV�RI�WKH�6RXWK�
�WDEOHV�����DQG�������)RU�DOO�&RUQHUVWRQH�)XWXUHV��ORVVHV�DUH�
FRQFHQWUDWHG�LQ�WKH�3LHGPRQW�IURP�QRUWKHUQ�*HRUJLD�WKURXJK�
1RUWK�&DUROLQD�DQG�LQWR�SDUWV�RI�9LUJLQLD��DV�¿JXUH������
VKRZV�IRU�&RUQHUVWRQH�&��VHOHFWHG�EHFDXVH�LW�LV�EUDFNHWHG�E\�
WKH�RWKHU�&RUQHUVWRQHV���2WKHU�DUHDV�RI�FRQFHQWUDWHG�IRUHVW�
ORVVHV�DUH�RQ�WKH�$WODQWLF�&RDVW��DORQJ�WKH�*XOI�RI�0H[LFR��
DQG�LQ�SDUWV�RI�HDVWHUQ�7H[DV�RXWVLGH�RI�+RXVWRQ��7KH�
LQFRPH�IXHOHG�GHYHORSPHQW�LQ�&RUQHUVWRQHV�$�DQG�%�VSUHDGV�
ORZ�LQWHQVLW\�IRUHVW�ORVVHV�DFURVV�D�EURDGHU�DUHD��¿J��������

8QGHU�&RUQHUVWRQH�%��IRUHVW�ORVVHV�DUH�KLJKHVW�LQ�WKH�&RDVWDO�
3ODLQ��DW�DERXW����PLOOLRQ�DFUHV�E\�������DQG�ORZHVW�LQ�WKH�
0LVVLVVLSSL�$OOXYLDO�9DOOH\�DQG�WKH�0LG�6RXWK��¿J���������
3HUFHQWDJH�ORVVHV�DUH�JUHDWHVW�LQ�WKH�3LHGPRQW��ZKHUH����
SHUFHQW�RI�H[LVWLQJ�IRUHVWV�ZRXOG�EH�ORVW��IROORZHG�E\�DQ�
$SSDODFKLDQ�&XPEHUODQG�ORVV�RI����SHUFHQW�DQG�D�&RDVWDO�
3ODLQ�ORVV�RI�DERXW����SHUFHQW�

)LJXUHV������DQG������VKRZ�FKDQJHV�LQ�WKH�SHUFHQWDJH�RI�HDFK�
FRXQW\�WKDW�LV�LQ�IRUHVW�FRYHU�WR�HQDEOH�UHDG\�FRPSDULVRQV�
DFURVV�FRXQWLHV�RI�YDULDEOH�VL]H��,I�LQVWHDG�ZH�H[DPLQH�WKH�
SHUFHQWDJH�FKDQJH�LQ�IRUHVW��WKHQ�GLIIHUHQW�LQIRUPDWLRQ�
LV�FRQYH\HG��)LJXUH������VKRZV�WKH�SHUFHQWDJH�FKDQJH�LQ�
IRUHVW�XVHV�IRU�&RUQHUVWRQH�&��ZKHUH�HFRQRPLF�JURZWK�
LV�ORZ��VWRU\OLQH�%���EXW�WLPEHU�SULFHV�DUH�LQFUHDVLQJ��WR�
KLJKOLJKW�DUHDV�ZKHUH�VOLJKW�JDLQV�LQ�IRUHVW�DUH�IRUHFDVW�
LQ�UHVSRQVH�WR�LQFUHDVLQJ�WLPEHU�SULFHV��DQG�VWDEOH�FURS�
SULFHV�²PRVW�QRWDEO\�LQ�FHQWUDO�ZHVWHUQ�.HQWXFN\�DQG�WKH�
/RZHU�0LVVLVVLSSL�$OOXYLDO�9DOOH\��,W�DOVR�VKRZV�ZKHUH�WKH�
SHUFHQWDJH�ORVV�RI�IRUHVWV�ZRXOG�EH�KLJKHVW��ZLWK�KLJKHVW�
DFUHDJH�ORVVHV�JHQHUDOO\�DW�WKH�SHULSKHU\�RI�XUEDQ�DUHDV�
VXFK�DV�WKH�ULQJ�DURXQG�$WODQWD��¿J���������DQG�KLJKHVW�
SHUFHQWDJH�ORVVHV�DW�WKH�FRUH�RI�WKHVH�XUEDQ�DUHDV��¿J���������
7KLV�PHDQV�WKDW�WKH�SHUFHQWDJH�IRUHVW�ORVV�LV�KLJKHVW�ZKHUH�
FXUUHQW�SRSXODWLRQV�LV�KLJKHVW�DQG�ZKHUH�ZH�PLJKW�H[SHFW�WKH�
DHVWKHWLF��UHFUHDWLRQDO��DQG�PLFURFOLPDWH��FRROLQJ��VHUYLFHV�RI�
IRUHVWV�WR�EH�PRVW�QHHGHG�

)LJXUH������GLVSOD\V�WKH�ORVV�RI�IRUHVW�ODQG�E\������XQGHU�
&RUQHUVWRQH�%�IRU�HDFK�RI�WKH�VHFWLRQV�WKDW�FRPSULVH�WKH�
6RXWK¶V�¿YH�VXEUHJLRQV��$OO�VHFWLRQV�DUH�IRUHFDVWHG�WR�ORVH�
IRUHVWV��ZLWK�WKH�KLJKHVW�ORVV��DERXW����SHUFHQW��H[SHFWHG�IRU�
3HQLQVXODU�)ORULGD��7KH�'HOWDLF�3ODLQ�DW�WKH�PRXWK�RI�WKH�
0LVVLVVLSSL�5LYHU�LV�IRUHFDVWHG�WR�ORVH�DERXW����SHUFHQW��EXW�
WKLV�LV�IURP�D�YHU\�VPDOO������EDVH��$OO�WKUHH�VHFWLRQV�LQ�WKH�
3LHGPRQW²&HQWUDO�$SSDODFKLDQ�3LHGPRQW��3LHGPRQW�5LGJH�

9DOOH\�DQG�3ODWHDX��DQG�6RXWKHUQ�$SSDODFKLDQ�3LHGPRQW²
ZRXOG�ORVH�EHWZHHQ����DQG����SHUFHQW�RI�WKHLU�IRUHVW�DUHD�

&URSODQG�8VHV

$V�ZLWK�IRUHVW�DUHD��WKH�FKDQJH�LQ�FURSODQG�DUHD�GHSHQGV�
RQ�WKH�HFRQRPLF�FRQGLWLRQV�GH¿QHG�E\�HDFK�DOWHUQDWLYH�
IXWXUH��+RZHYHU�XQOLNH�IRUHVW�DUHD��ZKLFK�LV�GRPLQDWHG�
E\�XUEDQL]DWLRQ�SDWWHUQV��GULYHQ�E\�WKH�$�%�VWRU\OLQH���
FURSODQG�FKDQJH�LV�PRUH�KHDYLO\�LQÀXHQFHG�E\�WKH�WLPEHU�
SULFH�IXWXUHV��/RVVHV�UDQJH�IURP�DERXW����PLOOLRQ�XQGHU�
&RUQHUVWRQH�$¶V�KLJK�HFRQRPLF�JURZWK��$�%��ZLWK�
LQFUHDVLQJ�WLPEHU�SULFHV��WR�RQO\�DERXW���PLOOLRQ�DFUHV�
XQGHU�&RUQHUVWRQH�'¶V�ORZHU�HFRQRPLF�JURZWK��%���ZLWK�
GHFUHDVLQJ�WLPEHU�SULFHV��¿J���������7KH�GLIIHUHQFH�LQ�FURS�
ORVV�EHWZHHQ�VWRU\OLQHV�$�%�DQG�%���KROGLQJ�SULFH�IXWXUHV�
FRQVWDQW��LV�DERXW���PLOOLRQ�DFUHV��7KH�GLIIHUHQFH�EHWZHHQ�
LQFUHDVLQJ�DQG�GHFUHDVLQJ�SULFH�IXWXUHV��KROGLQJ�VWRU\OLQHV�
FRQVWDQW��LV�DERXW���PLOOLRQ�DFUHV�

&RUQHUVWRQH�'��ZKLFK�SUHGLFWV�WKH�ORZHVW�OHYHOV�RI�FURSODQG�
ORVV��VKRZV�HVSHFLDOO\�KLJK�OHYHOV�LQ�1RUWK�&DUROLQD��VRXWKHUQ�
)ORULGD��FHQWUDO�.HQWXFN\�DQG�7HQQHVVHH��DQG�WKH�DUHD�LQ�
7H[DV�ERUGHUHG�E\�'DOODV��+RXVWRQ��DQG�$XVWLQ��¿J���������
&RUQHUVWRQH�$��ZKHUH�FURS�ORVVHV�DUH�KLJKHVW��¿J���������
VKRZV�ORVVHV�WKDW�DUH�VSUHDG�DFURVV�EURDGHU�DUHDV�RI�1RUWK�
&DUROLQD��7HQQHVVHH��DQG�.HQWXFN\��DQG�DGGLWLRQDO�ORVVHV�
LQ�VRXWKHDVWHUQ�*HRUJLD�DQG�WKH�FRDVWDO�DUHDV�RI�7H[DV�DQG�
/RXLVLDQD��$PRQJ�WKH�¿YH�VRXWKHUQ�VXEUHJLRQV��WKH�KLJKHVW�
SHUFHQWDJH�ORVV�RI�FURSODQG�LV�LQ�WKH�3LHGPRQW�����SHUFHQW�
XQGHU�&RUQHUVWRQH�%�DQG����SHUFHQW�XQGHU�&RUQHUVWRQH�
$���IROORZHG�E\�ODUJH�&RDVWDO�3ODLQ�DQG�$SSDODFKLDQ�
&XPEHUODQG�DUHDV��¿JV�������DQG��������

2WKHU�/DQG�8VHV

3DVWXUH²7KH�SDWWHUQ�RI�SDVWXUH�ORVVHV�DFURVV�WKH�
&RUQHUVWRQH�)XWXUHV�LV�VLPLODU�WR�WKH�SDWWHUQ�RI�IRUHVW�ORVVHV��
7KH�KLJKHVW�ORVV�LV�IRUHFDVWHG�ZLWK�&RUQHUVWRQH�%��DERXW��
��PLOOLRQ�DFUHV���DQG�WKH�ORZHVW�LV�IRUHFDVW�ZLWK�&RUQHUVWRQH�
&��¿J���������6LPLODU�WR�WKH�SDWWHUQ�RI�FURSODQG�IRUHFDVWV��
SDVWXUH�DUHD�FKDQJH�LV�PRUH�KHDYLO\�DIIHFWHG�E\�WLPEHU�SULFH�
SURMHFWLRQV�WKDQ�E\�WKH�HFRQRPLF�JURZWK�IRUHFDVWV��3DVWXUH�
ORVVHV�IRU�DOO�WKH�&RUQHUVWRQH�)XWXUHV�DUH�FRQFHQWUDWHG�
LQ�WKUHH�EURDG�]RQHV��WKH�¿UVW�VWUHWFKLQJ�IURP�QRUWKHUQ�
*HRUJLD�WR�QRUWKHUQ�.HQWXFN\�DQG�LQFOXGLQJ�D�ODUJH�DUHD�RI�
7HQQHVVHH��WKH�VHFRQG�LQ�3HQLQVXODU�)ORULGD��DQG�WKH�WKLUG�
LQFOXGLQJ�WKH�2]DUN�2XDFKLWD�+LJKODQGV�DQG�WKH�&URVV�
7LPEHUV�DUHD�RI�HDVWHUQ�7H[DV�DQG�2NODKRPD��7KHUH�LV�
VXEVWDQWLDO�YDULDWLRQ�DFURVV�WKH�¿YH�VRXWKHUQ�VXEUHJLRQV���
$V�LV�WKH�FDVH�IRU�IRUHVWV�DQG�FURSV��WKH�3LHGPRQW�KDV�WKH�
ODUJHVW�SHUFHQWDJH�ORVV��DERXW����SHUFHQW�IRU�&RUQHUVWRQH�%��
�¿J���������IROORZHG�E\�$SSDODFKLDQ�&XPEHUODQG�ORVVHV�RI�
���SHUFHQW��&RDVWDO�3ODLQ�ORVVHV�RI����SHUFHQW��DQG�IRU�WKH�
0LG�6RXWK�ORVVHV�RI���SHUFHQW��¿J��������



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH����²)RUHFDVWHG�DUHD�RI�QRQ�)HGHUDO�IRUHVW�ODQG�LQ�WKH�6RXWK������±������EDVHG�RQ�DQ�H[SHFWDWLRQ�RI�ODUJH�
XUEDQL]DWLRQ�JDLQV�DQG�GHFUHDVLQJ�WLPEHU�SULFHV��&RUQHUVWRQH�%�

$UHD�LQ�IRUHVW�XVH &KDQJH�IURP������WR�����
6XEUHJLRQ 6HFWLRQ ���� ���� ���� ���� ���� $UHD 3HUFHQW
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$SSDODFKLDQ�
&XPEHUODQG

%OXH�5LGJH �������� �������� �������� �������� �������� ������� �����
&XPEHUODQG�
3ODWHDX�DQG�
0RXQWDLQ �������� �������� �������� �������� �������� ������� ����
,QWHULRU�/RZ�
3ODWHDX ��������� ��������� �������� �������� �������� ��������� �����
1RUWKHUQ�
5LGJH�DQG�
9DOOH\ �������� �������� �������� �������� �������� ������� ����
6RXWKHUQ�
5LGJH�DQG�
9DOOH\ �������� �������� �������� �������� �������� ������� �����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� �����

&RDVWDO�3ODLQ

(DVWHUQ�
$WODQWLF ��������� ��������� ��������� ��������� ��������� ��������� �����
)ORULGD�
3HQLQVXODU �������� �������� �������� �������� �������� ��������� �����
0LGGOH�*XOI��
HDVWHUQ ��������� ��������� ��������� ��������� ��������� ��������� �����
0LGGOH�*XOI��
ZHVWHUQ ��������� ��������� ��������� ��������� ��������� ������� ����
1RUWKHUQ�
$WODQWLF �������� �������� �������� �������� �������� ������� �����

6RXWKHUQ�*XOI ��������� ��������� ��������� ��������� ��������� ��������� �����

:HVWHUQ�*XOI �������� �������� �������� �������� �������� ������� ����
7RWDO ��������� ��������� ��������� ��������� ��������� ���������� �����

0LG�6RXWK

&URVV�7LPEHUV �������� �������� �������� �������� �������� ������� ����
+LJK�3ODLQV ������ ������ ������ ������ ������ ����� ����
2]DUN�
2XDFKLWD�
+LJKODQGV ��������� ��������� ��������� �������� �������� ������� ����
:HVW�7H[DV�
%DVLQ�DQG�
5DQJH � � � � � ����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� ����

0LVVLVVLSSL�
$OOXYLDO�9DOOH\

'HOWDLF�3ODLQ ������ ������ ������ ������ ������ ������� �����
+RORFHQH�
'HSRVLWV �������� �������� �������� �������� �������� ������� ����

7RWDO �������� �������� �������� �������� �������� ������� ����

3LHGPRQW

&HQWUDO�
$SSDODFKLDQ�
3LHGPRQW ��������� ��������� ��������� ��������� �������� ��������� �����
3LHGPRQW�
5LGJH��9DOOH\�
DQG�3ODWHDX �������� �������� �������� �������� �������� ������� �����
6RXWKHUQ�
$SSDODFKLDQ�
3LHGPRQW ��������� ��������� ��������� �������� �������� ��������� �����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� �����
*UDQG�WRWDO ���������� ���������� ���������� ���������� ���������� ���������� �����
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7DEOH����²)RUHFDVWHG�DUHD�RI�QRQ�)HGHUDO�IRUHVW�ODQG�LQ�WKH�6RXWK�������WR�������EDVHG�RQ�DQ�H[SHFWDWLRQ�RI�PRGHUDWH�
XUEDQL]DWLRQ�JDLQV�DQG�LQFUHDVLQJ�WLPEHU�SULFHV��&RUQHUVWRQH�&�

$UHD�LQ�IRUHVW�XVH &KDQJH�IURP������WR�����
6XEUHJLRQ 6HFWLRQ ���� ���� ���� ���� ���� $UHD 3HUFHQW
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$SSDODFKLDQ�
&XPEHUODQG

%OXH�5LGJH �������� �������� �������� �������� �������� ������� ����
&XPEHUODQG�
3ODWHDX�DQG�
0RXQWDLQ �������� �������� �������� �������� �������� ������� ����
,QWHULRU�/RZ�
3ODWHDX ��������� ��������� �������� �������� �������� ������� ����

1RUWKHUQ�5LGJH�
DQG�9DOOH\ �������� �������� �������� �������� �������� ������ ����
6RXWKHUQ�
5LGJH�DQG�
9DOOH\ �������� �������� �������� �������� �������� ������� �����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� ����

&RDVWDO�3ODLQ

(DVWHUQ�
$WODQWLF ��������� ��������� ��������� ��������� ��������� ��������� ����
)ORULGD�
3HQLQVXODU �������� �������� �������� �������� �������� ������� �����
0LGGOH�*XOI��
HDVWHUQ ��������� ��������� ��������� ��������� ��������� ������� ����
0LGGOH�*XOI��
ZHVWHUQ ��������� ��������� ��������� ��������� ��������� ������� ����
1RUWKHUQ�
$WODQWLF �������� �������� �������� �������� �������� ������� ����
6RXWKHUQ�*XOI ��������� ��������� ��������� ��������� ��������� ��������� ����
:HVWHUQ�*XOI �������� �������� �������� �������� �������� ������� ����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� ����

0LG�6RXWK

&URVV�7LPEHUV �������� �������� �������� �������� �������� ������� ����
+LJK�3ODLQV ������ ������ ������ ������ ������ ����� ����
2]DUN�
2XDFKLWD�
+LJKODQGV ��������� ��������� ��������� ��������� �������� ������� ����
:HVW�7H[DV�
%DVLQ�DQG�
5DQJH � � � � � ����

7RWDO ��������� ��������� ��������� ��������� ��������� ������� ����

0LVVLVVLSSL�
$OOXYLDO�9DOOH\

'HOWDLF�3ODLQ ������ ������ ������ ������ ������ ������ �����
+RORFHQH�
'HSRVLWV �������� �������� �������� �������� �������� ����� ���

7RWDO �������� �������� �������� �������� �������� ������ ����

3LHGPRQW

&HQWUDO�
$SSDODFKLDQ�
3LHGPRQW ��������� ��������� ��������� ��������� ��������� ��������� �����
3LHGPRQW�
5LGJH��9DOOH\�
DQG�3ODWHDX �������� �������� �������� �������� �������� ������� �����
6RXWKHUQ�
$SSDODFKLDQ�
3LHGPRQW ��������� ��������� ��������� ��������� �������� ��������� �����

7RWDO ��������� ��������� ��������� ��������� ��������� ��������� �����
*UDQG�WRWDO ���������� ���������� ���������� ���������� ���������� ���������� ����
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RI�SRSXODWLRQ�DQG�LQFRPH��)XWXUH�PRGHOV�PD\�EH�HQKDQFHG�
ZLWK�PRUH�IUHTXHQW�GDWD�RQ�REVHUYHG�ODQG�XVHV��DQG�DOVR�
E\�WKH�GHYHORSPHQW�RI�QHZ�PHWKRGV�IRU�WKH�FRPELQHG�
IRUHFDVWLQJ�RI�SRSXODWLRQ�FKDQJH��HFRQRPLF�GHYHORSPHQW��
DQG�ODQG�XVH�FKRLFHV�

/,7(5$785(�&,7('

&KHQ��+���7LDQ��+�4���/LX��0�/��>DQG�RWKHUV@��������(IIHFW�RI�ODQG�FRYHU�
� FKDQJH�RQ�WHUUHVWULDO�FDUERQ�G\QDPLFV�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��
-RXUQDO�RI�(QYLURQPHQWDO�4XDOLW\����������������

+DUGLH��,���3DUNV��3���*RWWOHLE��3���:HDU��'�1��������5HVSRQVLYHQHVV�RI�UXUDO�
DQG�XUEDQ�ODQG�XVHV�WR�ODQG�UHQW�GHWHUPLQDQWV�LQ�WKH�8�6��6RXWK��/DQG�
(FRQRPLFV��������������

/XERZVNL��5�1���3ODQWLQJD��$�-���6WDYLQV��5�1��������/DQG�XVH�FKDQJH�
DQG�FDUERQ�VLQNV��HFRQRPHWULF�HVWLPDWLRQ�RI�WKH�FDUERQ�VHTXHVWUDWLRQ�
VXSSO\�IXQFWLRQ��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������
������������

/XERZVNL��5�1���3ODQWLQJD��$�-���6WDYLQV��5�1��������:KDW�GULYHV�ODQG�XVH�
FKDQJH�LQ�WKH�8QLWHG�6WDWHV"�$�QDWLRQDO�DQDO\VLV�RI�ODQGRZQHU�GHFLVLRQV��
/DQG�(FRQRPLFV��������������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������)XWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW���*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�
6WDWLRQ�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$���������6XPPDU\�UHSRUW�������
QDWLRQDO�UHVRXUFHV�LQYHQWRU\��:DVKLQJWRQ��'&��1DWXUDO�5HVRXUFHV�
&RQVHUYDWLRQ�6HUYLFH�DQG�&HQWHU�IRU�6XUYH\�6WDWLVWLFV�DQG�0HWKRGRORJ\��
$PHV��,$��,RZD�6WDWH�8QLYHUVLW\������S��KWWS���ZZZ�QUFV�XVGD�JRY�
,QWHUQHW�)6(B'2&80(176��VWHOSUGE��������SGI��>'DWH�DFFHVVHG��
-DQXDU\���������@��

:HDU��'�1��������/DQG�XVH��,Q��:HDU��'�1���*UHLV��-�*���HGV��6RXWKHUQ�
)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ����������

:HDU��'�1��������)RUHFDVWV�RI�FRXQW\�OHYHO�ODQG�XVHV�XQGHU�WKUHH�IXWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1���+XJJHWW��5���/L��5��>DQG�RWKHUV@��������)RUHFDVWV�RI�IRUHVW�
FRQGLWLRQV�LQ�8�6��UHJLRQV�XQGHU�IXWXUH�VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�
VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��
656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

:RRGV�DQG�3RROH�(FRQRPLFV��������&RPSOHWH�HFRQRPLF�DQG�GHPRJUDSKLF�
GDWD�VRXUFH��&(''6��WHFKQLFDO�GRFXPHQWDWLRQ��:DVKLQJWRQ��'&��
:RRGV�DQG�3RROH�(FRQRPLFV�,QF������S�

=DUQRFK��6�-���&RUGHOO��+�.���%HW]��&�-���/DQJQHU��/��������3URMHFWLQJ�
FRXQW\�OHYHO�SRSXODWLRQV�XQGHU�WKUHH�IXWXUH�VFHQDULRV��D�WHFKQLFDO�
GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��H�*HQ��
7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����S�



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

/DQG�8VH�0RGHOV

7KLV�DSSHQGL[�SURYLGHV�GRFXPHQWDWLRQ�RI�WKH�ODQG�XVH�
PRGHOV�XVHG�WR�JHQHUDWH�IRUHFDVWV�IRU�WKLV�UHSRUW��:HDU�
�������SURYLGHV�GHWDLOV�RQ�WKLV�PRGHOLQJ�DSSURDFK��:H�PRGHO�
FKDQJHV�LQ�ODQG�XVH�DV�D�IXQFWLRQ�RI�LQGHSHQGHQW�YDULDEOHV�
GH¿QHG�E\�WKH�53$�VFHQDULRV��3RSXODWLRQ�DQG�LQFRPH�
SURMHFWLRQV��GRZQVFDOHG�WR�FRXQWLHV�IRU�HDFK�VFHQDULR��GULYH�
RXU�IRUHFDVWV�RI�ODQG�GHYHORSPHQW�DFWLYLWLHV��$�WKHRUHWLFDOO\�
FRPSOHWH�DQDO\VLV�RI�XUEDQL]DWLRQ�ZRXOG�MRLQWO\�DGGUHVV�
WKH�PHFKDQLFV�RI�ODQG�VXSSO\�DQG�GHPDQG�WR�GHWHUPLQH�
ERWK�GHYHORSPHQW�YDOXHV�DQG�ODQG�LQ�GHYHORSHG�XVHV��H�J���
/XERZVNL�DQG�RWKHUV��������%\�WDNLQJ�53$�SRSXODWLRQ�DQG�
LQFRPH�IRUHFDVWV�DV�JLYHQV��ZH�DUH�DGRSWLQJ�DQ�LPSOLFLW�
VSDWLDO�HFRQRPLF�JURZWK�VROXWLRQ��$V�VXFK��WKH�PRGHOLQJ�
WDVN�LV�WR�GH¿QH�WKH�UHVSRQVH�RI�ODQG�XVH�DOORFDWLRQV�WR�
WKH�SRSXODWLRQ�DQG�LQFRPH�IRUHFDVWV�IURP�WKH�VFHQDULR�
IUDPHZRUN�

:H�PRGHO�FKDQJHV�LQ�WKH�DUHD�RI�ODQG�ZLWKLQ�D�FRXQW\�IRU�D�
VPDOO�FRPSOHPHQW�RI�ODQG�XVH�FODVVHV�LQ�UHVSRQVH�WR�WKHVH�
DQG�RWKHU�YDULDEOHV��9DULDWLRQ�LQ�KLVWRULFDO�ODQG�DOORFDWLRQV�
UHÀHFWV�GLIIHUHQFHV�LQ�WKH�GHPDQG�IRU�YDULRXV�JRRGV�DQG�
VHUYLFHV�GHULYHG�IURP�ODQG�DV�ZHOO�DV�D�QXPEHU�RI�VXSSO\�
IDFWRUV��VXFK�DV�VRLO�FKDUDFWHULVWLFV�DQG�FOLPDWH�WKDW�GH¿QH�
FRPSDUDWLYH�DGYDQWDJH�IRU�SURGXFLQJ�WKHVH�JRRGV�DQG�
VHUYLFHV��,Q�D�TXDOLWDWLYH�VHQVH�ZH�IROORZ�WKH�DSSURDFK�RI�
+DUGLH�DQG�RWKHUV��������E\�DGRSWLQJ�D�PRGHO�WKDW�LV�D�
V\QWKHVLV�RI�WKH�YRQ�7KXQHQ�FRQFHSW�RI�GHYHORSHG�ODQG�XVH�
RUJDQL]HG�E\�VWHHS�UHQW�JUDGLHQWV�DURXQG�FHQWUDO�EXVLQHVV�
GLVWULFWV�DQG�5LFDUGR¶V�PRGHO�RI�UXUDO�ODQG�XVH�DOORFDWLRQ�
EDVHG�RQ�UHQWV�DFFUXLQJ�WR�FRPSHWLQJ�UXUDO�XVHV��/XERZVNL�
DQG�RWKHUV��������0RUH�WR�WKH�SRLQW��ZH�DVVXPH�WKDW�GHPDQG�
IRU�XUEDQ�XVHV�IROORZV�VRPH�SDWWHUQ�RI�VSDWLDO�FRQWDJLRQ�
�GH¿QHG�UHODWLYH�WR�D�VLQJOH�RU�PXOWLSOH�JURZWK�SROHV��DQG�WKDW�
UHQWV�DVVRFLDWHG�ZLWK�QHZ�XUEDQ�XVHV�VXSHUVHGH�UHQWV�IRU�DOO�
UXUDO�ODQG�XVHV²D�QHDU�YHUWLFDO�UHQW�JUDGLHQW�IRU�WKH�XUEDQ�
XVH�LQ�YRQ�7KXQHQ¶V�PRGHO�

2XU�PRGHOLQJ�DSSURDFK�GLIIHUV�IURP�SUHYLRXV�HIIRUWV��H�J���
/XERZVNL�DQG�RWKHUV�������+DUGLH�DQG�RWKHUV�������LQ�
VRPH�LPSRUWDQW�ZD\V��7KHVH�SUHYLRXV�PRGHOV�IRFXV�RQ�
WHVWLQJ�K\SRWKHVHV�UHJDUGLQJ�ODQG�XVH�GLVWULEXWLRQV��H�J���
LQWHUDFWLQJ�5LFDUGLDQ�DQG�YRQ�7KXQHQ�VSHFL¿FDWLRQV��+DUGLH�
DQG�RWKHUV�������DQG�FRQGXFWLQJ�FRXQWHUIDFWXDO�VLPXODWLRQV�
UHJDUGLQJ�SROLF\�HIIHFWV�RQ�ODQG�XVH�GLVWULEXWLRQV��H�J���IRU�

FDUERQ�SROLFLHV��/XERZVNL�DQG�RWKHUV��������([SODLQLQJ�WKH�
H[LVWLQJ�GLVWULEXWLRQ�RI�ODQG�XVHV�UHTXLUHV�H[WHQVLYH�GDWD�WKDW�
DFFRXQW�IRU�GLIIHUHQFHV�LQ�SURGXFWLYLW\��LQFOXGLQJ�FOLPDWH��
VRLO��DQG�WRSRJUDSKLF�YDULDEOHV��:H�IRFXV�KHUH�RQ�IRUHFDVWLQJ�
FKDQJH�LQ�ODQG�XVH�FRQGLWLRQHG�RQ�WKH�FXUUHQW�GLVWULEXWLRQ�
RI�ODQG�XVHV�DQG�EDVHG�RQ�IRUHFDVWV�RI�D�PXFK�VPDOOHU�VHW�RI�
H[RJHQRXV�YDULDEOHV��

)RU�HDFK�FRXQW\�LQ�WKH�IRUHVWHG�DUHD�RI�WKH�6RXWK��H[FOXGLQJ�
FHQWUDO�DQG�ZHVWHUQ�7H[DV�DQG�2NODKRPD���ZH�PRGHO�WKH�
XUEDQL]DWLRQ�SURFHVV�DQG�FKDQJHV�LQ�IRXU�UXUDO�XVHV��IRUHVW��
FURSV��UDQJH��DQG�SDVWXUH��7KH�GDWD�VHW�XVHG�IRU�PRGHO�
HVWLPDWLRQV�LV�D�SDQHO�RI�REVHUYHG�ODQG�XVHV�LQ�WZR�\HDUV�
������DQG��������WKH�PRVW�UHFHQW�FRPSUHKHQVLYH�GDWD�
VHW�DYDLODEOH�IRU�RXU�XVH�GHULYHG�IURP�WKH�15,�ODQG�XVH�
LQYHQWRU\��0RGHOV�ZHUH�DSSOLHG�WR�ZKDW�ZH�GH¿QH�DV�WKH�
YDULDEOH�RU�PXWDEOH�ODQG�EDVH��QRQ�)HGHUDO�ODQG�FODVVL¿HG�DV�
GHYHORSHG��FURSV��SDVWXUH��UDQJH��RU�IRUHVWV��$OO�RWKHU�ODQG�
LQ�WKH�FRXQW\�ZDV�KHOG�¿[HG�LQ�LWV�FXUUHQW�XVH��:H�DGRSWHG�D�
WZR�VWDJH�PRGHOLQJ�DSSURDFK�ZKLFK�¿UVW�GH¿QHV�XUEDQ�UXUDO�
DOORFDWLRQV�DQG�WKHQ�DOORFDWLRQ�IRU�IRXU�UXUDO�ODQG�XVHV�

:H�DVVXPH�WKDW�WKH�GHPDQG�IRU�XUEDQ�XVHV�GRPLQDWHV�DOO�
RWKHU�ODQG�XVHV��7KDW�LV��ZH�H[SHFW�WKDW�WKH�DPRXQW�RI�XUEDQ�
ODQG�XVH�LV�GHWHUPLQHG�E\�GHPDQG�IDFWRUV�WKDW�LQÀXHQFH�
XUEDQ�ODQG�UHQWV�DQG�LV�XQDIIHFWHG�E\�FRPSHWLWLRQ�ZLWK�DQ\�
RWKHU�ODQG�XVH��&RQVLGHU�WKH�IROORZLQJ�UHGXFHG�IRUP�PRGHO��

8� �I��<��=��;�����������������������������������������������������������������������������

:KHUH�8�LV�WKH�DUHD�LQ�XUEDQ�XVH��<�LV�D�YHFWRU�RI�WLPH�
YDU\LQJ�YDULDEOHV�IURP�WKH�53$�VFHQDULRV��LQFOXGLQJ�WKH�
SRSXODWLRQ�FRQWDLQHG�LQ�WKH�FRXQW\��SRS���DQG�WKH�UHDO�SHU�
FDSLWD�GLVSRVDEOH�LQFRPH�IRU�WKH�FRXQW\��LQF���7KHVH�YDULDEOHV�
FKDQJH�ZLWKLQ�HDFK�53$�VFHQDULR��7KH�YHFWRUV�=�DQG�;�DUH�
YHFWRUV�RI�REVHUYHG�DQG�XQREVHUYHG�WLPH�LQYDULDQW�YDULDEOHV�
UHVSHFWLYHO\��DQG�GHVFULEH�WKH�ODQG�TXDOLW\�DWWULEXWHV�RI�WKH�
FRXQW\²IRU�H[DPSOH�VRLO�SURGXFWLYLW\��DFFHVV�WR�PDUNHWV��
HWF�����$�OLQHDU�VSHFL¿FDWLRQ�RI�HTXDWLRQ���LV�

8LW� �ȕ����ȕ��SRSLW���ȕ��SRSLW�����ȕ��LQFLW������������������������������������

�į=�L���Į;�L���İLW�

"11&/%*9�"��
� 6\QRSVLV�RI�0RGHOV



��
&+$37(5�����)RUHFDVWV�RI�/DQG�8VHV

3RSXODWLRQ�DQG�LQFRPH�DUH�H[SHFWHG�WR�EH�SRVLWLYHO\�
DVVRFLDWHG�ZLWK�WKH�DUHD�RI�XUEDQ�XVHV��7R�PRGHO�FKDQJHV�LQ�
WKH�DUHD�RI�XUEDQ�ODQG�XVH��ZH�GLIIHUHQFH�HTXDWLRQ���

8LW� �8L�����ȕ���SRSLW���SRSLW������������������������������������������������������

ȕ���SRSLW�����SRS�LW�������ȕ���LQFLW���LQFLW�����İLW�

'LIIHUHQFLQJ�FDXVHV�REVHUYHG�DQG�XQREVHUYHG�¿[HG�
DWWULEXWHV�RI�WKH�FRXQW\�WR�IDOO�RXW�RI�WKH�FKDQJH�HTXDWLRQ�
�VHH�:RROGULGJH��������&KDQJH�WKHUHIRUH�UHOLHV�VWULFWO\�RQ�
WLPH�YDU\LQJ�YDULDEOHV�WKDW�DUH�IRUHFDVW�WR�FKDQJH�EHWZHHQ�
SHULRGV��2WKHU�WLPH�YDU\LQJ�YDULDEOHV�VXFK�DV�UHQWV�DFFUXLQJ�
WR�FURS�RU�WLPEHU�XVHV�DUH�H[FOXGHG�IURP�WKLV�PRGHO�E\�
DVVXPSWLRQ²L�H���WKDW�XUEDQ�UHQWV�FRPSOHWHO\�GRPLQDWH�DOO�
RWKHU�UXUDO�UHQWV�LQ�WKH�DUHD�RI�WKH�FRXQW\�DIIHFWHG�E\�WKH�
VKLIW�LQ�GHPDQG��:H�SRVLW�WKDW�WKLV�XUEDQ�JURZWK�GLIIHUHQFH�
HTXDWLRQ�PD\�GLIIHU�DFURVV�VXEUHJLRQV�RI�WKH�8QLWHG�6WDWHV��
GXH�LQ�SDUW�WR�WKH�HIIHFWV�RI�WRSRJUDSK\�DQG�FOLPDWH�RQ�
WKH�VSDWLDO�DJJORPHUDWLRQ�RI�XVHV��H�J���PRXQWDLQRXV�DUHDV�
DQG�ÀDW�DUHDV�PD\�UHYHDO�GLIIHUHQW�GHYHORSPHQW�SDWWHUQV�
GHWHUPLQHG�LQ�SDUW�E\�WRSRJUDSKLF�IHDWXUHV���:H�WKHUHIRUH�
HVWLPDWHG�VHSDUDWH�PRGHOV�IRU�EURDG�UHJLRQV�DQG�ZLWKLQ�HDFK�
UHJLRQDO�PRGHO�ZH�DOORZHG�IRU�GLIIHUHQFHV�LQ�FRHI¿FLHQWV�E\�
HFRORJLFDO�SURYLQFHV��5XGLV�������E\�LQWHUDFWLQJ�GXPP\�
YDULDEOHV�IRU�WKH�HFRORJLFDO�SURYLQFHV�ZLWK�HDFK�LQGHSHQGHQW�
YDULDEOH�

7R�FRPSOHWH�RXU�PRGHO��ZH�DGGUHVV�FKDQJHV�LQ�UXUDO�ODQG�
XVHV�LQ�UHVSRQVH�WR�FKDQJHV�LQ�UXUDO�ODQG�UHQW�GHWHUPLQDQWV�LQ�
DGGLWLRQ�WR�XUEDQL]DWLRQ��&KDQJHV�WR�UHODWLYH�UHQWV�FRXOG�OHDG�
WR�UXUDO�ODQG�XVH�VZLWFKLQJ�LUUHVSHFWLYH�RI�SRSXODWLRQ�LQFRPH�
FKDQJHV��&RQVLGHU�WKH�HTXDWLRQV�IRU�FXUUHQW�DPRXQWV�RI�IRUHVW�
DQG�FURS�XVHV�VLPLODU�WR�HTXDWLRQ�����

)W� �ĳ����ĳI�I�SI�W���ĳIF�SF�W���ĳIX�8W���įI�=����ĮI�;����İX���������������

&W� �Ȗ����ȖFI�SI�W���ȖFF�SF�W���ȖFX�8W���įF�=����ĮF�;����İX���������������

+HUH�ZH�DVVXPH�WKDW�WKH�DUHDV�RI�ODQG�LQ�IRUHVW�DQG�FURSV�DUH�
GHWHUPLQHG�E\�WKH�WLPH�YDU\LQJ�UHQWV�DFFUXLQJ�WR�IRUHVWV�DQG�
FURSV��S¶V��DQG�YHFWRUV�RI�REVHUYHG�DQG�XQREVHUYHG�¿[HG�
DWWULEXWHV�WKDW�LQÀXHQFH�WKH�VXLWDELOLW\�RI�ODQG�IRU�YDULRXV�

XVHV��=�DQG�Ȗ�UHVSHFWLYHO\���3DVWXUH�DUHD��3��LV�GH¿QHG�DV�
D�UHVLGXDO�ODQG�XVH��5HQWDO�YDOXHV�IRU�IRUHVW�DQG�FURS�XVHV�
DQG�WKH�DUHD�RI�XUEDQ�XVH�DUH�FRQVLGHUHG�WLPH�YDU\LQJ��7R�
DFFRXQW�IRU�WKH�XUEDQL]DWLRQ�G\QDPLF�LQ�WKH�5HQW�%LDVHG�
0RGHO��ZH�VXEVWLWXWH�HTXDWLRQV�������DQG�������IRU�XUEDQ�
FKDQJH�WHUPV�LQ�HTXDWLRQV�������DQG�������DV�IROORZV�

&W� �&W�����>�ĮF���ȕFF�3FW���ȕFI�3IW�@�įFX�������������������������������������

ĳFI�>�3I�W���3I�W���@���ĳFF�>�3F�W���3F�W���@���İ)�

)W� �)W�����>�ĮI���ȕIF�3FW���ȕII�3IW�@�įIX���������������������������������������

ȖFI�>3F�W���3F�W��@���ȖII�>�3I�W���3I�W���@���İF�

3W� �3W������>�8W���8W���@���>�)W���)W���@���>�&W���&W���@�������������������

:H�HVWLPDWHG�HTXDWLRQV��������DQG�����XVLQJ�D�ZHLJKWHG�
6HHPLQJO\�8QUHODWHG�(VWLPDWLRQ�DSSURDFK�WR�DFFRXQW�
IRU�FURVV�HTXDWLRQ�FRUUHODWLRQV��&RHI¿FLHQW�HVWLPDWHV�DUH�
GHVFULEHG�LQ�:HDU��������

)RU�DUHDV�LQ�FHQWUDO�DQG�ZHVWHUQ�7H[DV�DQG�2NODKRPD��ZH�
XVH�D�PRGHO�GHYHORSHG�IRU�WKH�5RFN\�0RXQWDLQ�UHJLRQ��
7KLV�PRGHO�UHTXLUHV�WKDW�ZH�DGGUHVV�FKDQJHV�LQ�UDQJHODQG�
DQG�XVHV�WKH�VDPH�VWUXFWXUH�IRU�SUHGLFWLQJ�XUEDQL]DWLRQ��
+RZHYHU��D�VLPSOHU�PRGHO�LV�DSSOLHG�WR�UXUDO�ODQG�XVH�
FKDQJHV�ZKHUH�IRUHVW��FURS��UDQJH�DQG�SDVWXUH�XVHV�DUH�
IRUHFDVWHG�WR�FKDQJH�LQ�UHVSRQVH�WR�XUEDQL]DWLRQ�ZLWK�
SURSRUWLRQDO�FKDQJH�GHWHUPLQHG�E\�WKH�H[LVWLQJ�SURSRUWLRQ�RI�
HDFK�UXUDO�ODQG�XVH��VHH�:HDU��������

)RUHFDVWLQJ�$OJRULWKP²2XU�PRGHOV�DUH�GHVLJQHG�WR�
IRUHFDVW�FKDQJH�LQ�WKH�DUHDV�RI�XUEDQ��IRUHVW��DQG�FURS�XVHV�
ZLWK�SDVWXUH�XVH�DV�D�UHVLGXDO��%HFDXVH�DUHDV�LQ�DQ\�ODQG�XVH�
DUH�QRW�FRQVWUDLQHG�WR�EH�SRVLWLYH�E\�WKH�VWUXFWXUH�RI�WKHVH�
HTXDWLRQV��QRQQHJDWLYLW\�FRQVWUDLQWV�DQG�³DGGLQJ�XS´�UXOHV�
QHHG�WR�EH�DSSOLHG�WR�HQVXUH�ORJLFDO�IRUHFDVWV��:H�IRUHFDVW�
FKDQJH�LQ�ODQG�XVH�LQ�UHVSRQVH�WR�WKH�GULYLQJ�YDULDEOHV�RI�
HDFK�VFHQDULR��LQFOXGLQJ�SRSXODWLRQ��SHUVRQDO�LQFRPH��DQG�
UHODWLYH�WLPEHU�SULFHV��LQGH[HG�E\�WKH�SULFH�RI�VRIWZRRG�
SXOSZRRG��

����

��� ���
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&+$37(5�����)RUHFDVWV�RI�)RUHVW�&RQGLWLRQV

� 5REHUW�+XJJHWW��'DYLG�1��:HDU��5XKRQJ�/L�
� -RKQ�&RXOVWRQ��DQG�6KDQ�/LX�

.(<�),1',1*6

��$PRQJ�WKH�¿YH�IRUHVW�PDQDJHPHQW�W\SHV��RQO\�SODQWHG�
SLQH�LV�H[SHFWHG�WR�LQFUHDVH�LQ�DUHD��,Q������SODQWHG�SLQH�
FRPSULVHG����SHUFHQW�RI�VRXWKHUQ�IRUHVWV��%\�������SODQWHG�
SLQH�LV�IRUHFDVWHG�WR�FRPSULVH�VRPHZKHUH�EHWZHHQ����DQG�
���SHUFHQW�RI�IRUHVW�DUHD��

��$OWKRXJK�SUHGLFWHG�UDWHV�RI�FKDQJH�YDU\��DOO�IRUHFDVWV�
UHYHDO�WKDW�ODQG�XVH�FKDQJHV�DQG�FRQYHUVLRQ�WR�SLQH�
SODQWDWLRQV�ZLOO�UHVXOW�LQ�D�FRQWLQXLQJ�GRZQZDUG�WUHQG�LQ�
QDWXUDOO\�UHJHQHUDWHG�SLQH�W\SHV�

��&KDQJHV�LQ�IRUHVW�W\SHV�DUH�LQÀXHQFHG�E\�XUEDQL]DWLRQ�
DQG�WLPEHU�PDUNHWV��KDUGZRRG�W\SHV�DUH�PRVW�VWURQJO\�
LQÀXHQFHG�E\�XUEDQL]DWLRQ��VRIWZRRG�W\SHV�DUH�PRVW�
VHQVLWLYH�WR�IXWXUH�WLPEHU�PDUNHW�FRQGLWLRQV�

��5HYHUVLQJ�D����\HDU�WUHQG�RI�DFFXPXODWLQJ�DERXW�����ELOOLRQ�
FXELF�IHHW�SHU�\HDU��IRUHVW�ELRPDVV�LV�IRUHFDVWHG�WR�LQFUHDVH�
VOLJKWO\�RYHU�WKH�QH[W����WR����\HDUV�DQG�WKHQ�GHFOLQH�
JUDGXDOO\�

��$IWHU�DFFRXQWLQJ�IRU�KDUYHVWV��IRUHVW�JURZWK��ODQG�XVH��DQG�
FOLPDWH�FKDQJH��WKH�WRWDO�FDUERQ�SRRO�UHSUHVHQWHG�E\�WKH�
6RXWK¶V�IRUHVWV�LV�IRUHFDVWHG�WR�LQFUHDVH�VOLJKWO\�IURP������
WR�����������DQG�WKHQ�GHFOLQH�

��8UEDQL]DWLRQ�SDWWHUQV�DUH�WKH�GRPLQDQW�GHWHUPLQDWHV�RI�
WKH�VL]H�RI�WKH�IXWXUH�IRUHVW�FDUERQ�SRRO��DOWKRXJK�VWURQJHU�
IRUHVW�SURGXFW�PDUNHWV�FDQ�DPHOLRUDWH�FDUERQ�ORVVHV�

��%HFDXVH�RI�LQFUHDVHV�LQ�WLPEHU�VXSSO\�IURP������WR�������
UHPRYDOV�RI�IRUHVW�ELRPDVV��JURZLQJ�VWRFN��DUH�IRUHFDVWHG�
WR�LQFUHDVH�IRU�DOO�&RUQHUVWRQHV��LQFOXGLQJ�WKRVH�WKDW�SURMHFW�
GHFUHDVLQJ�SULFHV��7KLV�UHÀHFWV�DQ�RXWZDUG�VKLIW�LQ�WLPEHU�
VXSSO\�DVVRFLDWHG�ZLWK�IRUHVW�LQYHQWRULHV�EHWZHHQ������DQG�
�����

��5REHUW�+XJJHWW�LV�D�5HVHDUFK�$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�)RUHVWU\�
DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��
1&��������'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�
)RUHVW�6FLHQFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��5DOHLJK��1&��������5XKRQJ�/L�LV�D�5HVHDUFK�$VVRFLDWH��
'HSDUWPHQW�RI�)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�
6WDWH�8QLYHUVLW\��5DOHLJK��1&��������-RKQ�&RXOVWRQ�LV�D�6XSHUYLVRU\�
5HVHDUFK�)RUHVWHU��)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�5HVHDUFK�:RUN�8QLW��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
.QR[YLOOH��71��������6KDQ�/LX�LV�D�5HVHDUFK�$VVLVWDQW��'HSDUWPHQW�RI�
)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��
5DOHLJK��1&�������

��5HPRYDOV�RI�VRIWZRRG�SXOSZRRG�DUH�UHVSRQVLYH�WR�IXWXUHV�
IRU�IRUHVW�SODQWLQJ�DQG�SURGXFW�SULFHV��8QGHU�D�KLJK�SULFH�
IXWXUH��VRIWZRRG�SXOSZRRG�RXWSXW�ZRXOG�LQFUHDVH�E\��
���SHUFHQW��URXJKO\�HTXDO�WR�WKH�H[SDQVLRQ�REVHUYHG�
EHWZHHQ������DQG������

��$OWKRXJK�WKH�RYHUDOO�ORVV�RI�XSODQG�KDUGZRRG�DFUHDJH�LV�
IRUHFDVWHG�WR�EH�LQ�WKH�UDQJH�RI���WR����SHUFHQW��WKH�RDN�
KLFNRU\�IRUHVW�W\SH�UHPDLQV�HVVHQWLDOO\�FRQVWDQW�ZKLOH�
WKH�DUHDV�RI�RWKHU�IRUHVW�W\SHV�GHFOLQH�DW�KLJKHU�UDWHV��7KH�
\HOORZ�SRSODU�IRUHVW�W\SH�LV�IRUHFDVWHG�WR�GHFOLQH�WKH�PRVW��
ZLWK�WKH�KLJKHVW�ORVVHV�IRUHFDVWHG�IRU�WKH�3LHGPRQW�

��7KH�DJH�DQG�VSHFLHV�VWUXFWXUH�RI�VRIWZRRG�IRUHVW�W\SHV�
DUH�PRVW�VWURQJO\�LQÀXHQFHG�E\�IRUHVW�KDUYHVWLQJ�DQG�
PDQDJHPHQW�WLHG�WR�WLPEHU�PDUNHWV��7KLV�LV�QRW�WKH�FDVH�IRU�
KDUGZRRG�IRUHVWV�

��7KH�IXWXUH�VWUXFWXUH�RI�KDUGZRRG�IRUHVWV�LV�PRVW�VWURQJO\�
DIIHFWHG�E\�XUEDQL]DWLRQ�GULYHQ�ODQG�XVH�FKDQJHV�
�LQFUHDVHG�SRSXODWLRQ�JURZWK�DQG�LQFRPH��

��5HGXFWLRQV�RI�QDWXUDOO\�UHJHQHUDWHG�SLQH�IRUHVWV�DUH�QRW�
HTXDOO\�GLVWULEXWHG�DPRQJ�DJH�FODVVHV��0LG�DJH�DQG�HDUO\�
DJH�IRUHVWV�GHFOLQH��EXW�ROG�DJH�IRUHVWV�UHPDLQ�UHODWLYHO\�
FRQVWDQW�

��7KH�GLVWULEXWLRQ�RI�XSODQG�DQG�ORZODQG�KDUGZRRGV�VKLIWV��
ZLWK�OHVV�RI�WKHVH�IRUHVW�PDQDJHPHQW�W\SHV�FODVVL¿HG�DV�
HDUO\�DJH�DQG�PRUH�FODVVL¿HG�DV�ROGHU�DJH�

,1752'8&7,21

7KH�6RXWK¶V�IRUHVWV�KDYH�EHHQ�VKDSHG�E\�D�ORQJ�KLVWRU\�RI�
KDUYHVWLQJ��IRUHVW�PDQDJHPHQW��DQG�ODQG�XVH�FRQYHUVLRQV��
(XURSHDQ�VHWWOHUV�EHJDQ�D�ZDYH�RI�IDUPLQJ�DQG�ODQG�
FOHDULQJ�WKDW�FRQWLQXHG�WR�H[SDQG�XQWLO�DURXQG�������86'$�
)RUHVW�6HUYLFH��������6WDUWLQJ�LQ�WKH�����V��H[WHQVLYH�IDUP�
DEDQGRQPHQW�UHVXOWHG�LQ�ZLGHVSUHDG�IRUHVW�HVWDEOLVKPHQW�
DQG�ROG�¿HOG�VXFFHVVLRQ��:LWK�WKLV�SHULRG�RI�IRUHVW�UHFRYHU\��
IRUHVW�DUHD�DQG�IRUHVW�ELRPDVV�JUHZ�VWHDGLO\�WKURXJK�PXFK�
RI�WKH���WK�FHQWXU\�DQG�IRUHVW�DUHD�SHDNHG�LQ�WKH�����V��,Q�
WKH�����V�DQG�����V��LQGXVWULDO�VFDOH�DJULFXOWXUH�OHG�WR�VRPH�
ORVVHV�LQ�IRUHVW�DFUHDJH�HVSHFLDOO\�LQ�WKH�0LVVLVVLSSL�$OOXYLDO�
9DOOH\��DQG�LQ�WKH�����V��XUEDQL]DWLRQ�EHFDPH�WKH�GRPLQDQW�
G\QDPLF�DIIHFWLQJ�IRUHVW�DUHD��:HDU�DQG�*UHLV��������'HVSLWH�
WKHVH�ORVVHV�VLQFH�WKH�����V��WKH�YROXPH�RI�JURZLQJ�VWRFN�
�D�PHDVXUH�RI�VWDQGLQJ�IRUHVW�ELRPDVV��JUHZ�E\�PRUH�WKDQ�
���SHUFHQW�ZKLOH�LQGXVWULDO�RXWSXW�RI�ZRRG�SURGXFWV�PRUH�

$)"15&3����
� )RUHFDVWV�RI�)RUHVW�&RQGLWLRQV



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WKDQ�GRXEOHG�RYHU�WKH�ODVW�KDOI�RI�WKH���WK�FHQWXU\��:HDU�DQG�
RWKHUV��������

7KH�H[SDQVLRQ�RI�WLPEHU�KDUYHVWV�LQ�WKH�6RXWK�RXWSDFHG�
WKDW�RI�DOO�RWKHU�UHJLRQV�RI�WKH�8QLWHG�6WDWHV��$V�RI�������
WKH�6RXWK¶V�WLPEHU�RXWSXW�ZDV�PRUH�WKDQ�WZLFH������OHYHOV��
$ERXW����SHUFHQW�RI�DOO�WLPEHU�SURGXFHG�LQ�WKH�8QLWHG�6WDWHV�
ZDV�IURP�VRXWKHUQ�IRUHVWV��6PLWK�DQG�RWKHUV�������FRPSDUHG�
WR�DERXW����SHUFHQW�LQ�������LQGLFDWLQJ�D�VKLIWLQJ�RI�
SURGXFWLRQ�FDSDFLW\�WR�WKH�UHJLRQ�DV�ZHOO�DV�LQFUHDVHG�RXWSXW��
7KLV�UHORFDWLRQ�RI�SURGXFWLYH�DFWLYLW\�UHÀHFWV�WKH�6RXWK¶V�
FRPSDUDWLYH�DGYDQWDJH�LQ�JURZLQJ�WLPEHU�DQG�D�QHZ�SURGXFW�
PL[�WKDW�IDYRUV�VPDOOHU�GLDPHWHU�WUHHV��:KLOH�VRIWZRRGV�
FRPSULVH�D�PDMRULW\�RI�KDUYHVWV�����SHUFHQW���KDUGZRRG�
KDUYHVWV�DUH�DOVR�VXEVWDQWLDO�

7KLV�FKDSWHU�H[SORUHV�WKH�RQJRLQJ�DQG�SRWHQWLDO�IXWXUH�
FKDQJHV�DIIHFWLQJ�VRXWKHUQ�IRUHVWV��6HYHUDO�XQFHUWDLQWLHV�

FORXG�RXU�DELOLW\�WR�SUHGLFW�WKDW�IXWXUH��$V�WKH�6RXWK¶V�
HFRQRP\�H[SDQGV��SRSXODWLRQ�DQG�DWWHQGDQW�XUEDQL]DWLRQ�
FRQWLQXH�WR�RXWSDFH�DOO�RWKHU�UHJLRQV��$W�WKH�HQG�RI�WKH�
��WK�FHQWXU\��VKLIWV�LQ�PDUNHW�GHPDQG�VORZHG�WKH�VWHDG\�
SURJUHVVLRQ�RI�WLPEHU�KDUYHVWLQJ��1HZ�SROLFLHV�SXUVXH�QHZ�
GHPDQGV�IRU�WLPEHU�WR�SURYLGH�FHOOXORVH�EDVHG�ELRHQHUJ\��
$QWLFLSDWHG�FOLPDWH�FKDQJHV�UDLVH�NH\�TXHVWLRQV�DERXW�WKH�
IXWXUH�SURGXFWLYLW\�DQG�FRPSRVLWLRQ�RI�IRUHVWV��$QG�DOWKRXJK�
IRUHVWV�DUH�E\�WKHLU�QDWXUH�G\QDPLF��WKHUH�KDYH�EHHQ�ERWK�DQ�
DFFHOHUDWLRQ�DQG�DQ�LQWHUDFWLRQ�RI�FKDQJHV�LQ�VRXWKHUQ�IRUHVWV�
WKDW�FDQQRW�EH�XQGHUVWRRG�ZLWKRXW�FRPSUHKHQVLYH�DQDO\VLV��

$�PRGHOLQJ�V\VWHP�GHVLJQHG�WR�IRUHFDVW�WKH�LQWHUDFWLRQV�RI�
YDULRXV�VRFLDO��HFRQRPLF��DQG�ELRSK\VLFDO�GULYHUV�DQG�WKH�
VWUXFWXUH�DQG�H[WHQW�RI�IXWXUH�IRUHVWV�LV�XVHG�LQ�WKLV�FKDSWHU�
WR�H[SORUH�WKH�LPSOLFDWLRQV�RI�WKH�FKDQJHV�WKDW�ZLOO�DIIHFW�
VRXWKHUQ�IRUHVWV��VHH�WH[W�ER[�RQ�IROORZLQJ�SDJH��WDEOH������
DQG�¿J��������.H\�WR�WKH�V\VWHP�LV�D�VHW�RI�VFHQDULRV��FDOOHG�

7DEOH����²'H¿QLWLRQ�RI�&RUQHUVWRQH�)XWXUHV�XVHG�LQ�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��EDVHG�RQ�WZR�VWRU\OLQHV�IURP�
WKH������5HVRXUFHV�3ODQQLQJ�$FW��53$��$VVHVVPHQW�DQG�WKUHH�JHQHUDO�FLUFXODWLRQ�PRGHOV

&RUQHUVWRQH�)XWXUHV 53$�6WRU\OLQHV *HQHUDO�
FLUFXODWLRQ�
PRGHO

7LPEHU�
SULFHV

3ODQWLQJ�
UDWHV7DJ /DEHO /DEHO

(FRQRPLF�
JURZWK

3RSXODWLRQ�
JURZWK

$ +LJK�JURZWK�KLJK�SULFHV $�% +LJK 0RGHUDWH 0,52& ,QFUHDVLQJ %DVH
% +LJK�JURZWK�ORZ�SULFHV $�% +LJK 0RGHUDWH &6,52 'HFUHDVLQJ %DVH
& /RZ�JURZWK�KLJK�SULFHV %� /RZ /RZ &6,52 ,QFUHDVLQJ %DVH
' /RZ�JURZWK�ORZ�SULFHV %� /RZ /RZ +DGOH\ 'HFUHDVLQJ %DVH
( +LJK�JURZWK�KLJK�SULFHV�KLJK�SODQWLQJ $�% +LJK 0RGHUDWH 0,52& ,QFUHDVLQJ +LJK
) /RZ�JURZWK�ORZ�SULFHV�ORZ�SODQWLQJ %� /RZ /RZ +DGOH\ 'HFUHDVLQJ /RZ

DŽĚĞƌĂƚĞ�
ƉŽƉƵůĂƚŝŽŶ�ĂŶĚ�
ŚŝŐŚ�ŝŶĐŽŵĞ�
ŐƌŽǁƚŚ�;ƐƚŽƌǇůŝŶĞ�
�ϭ�Ϳ�

>Žǁ�ƉŽƉƵůĂƚŝŽŶ�
ĂŶĚ�ůŽǁ�ŝŶĐŽŵĞ�
ŐƌŽǁƚŚ�;ƐƚŽƌǇůŝŶĞ�
�ϮͿ�

,ŝŐŚ�ƚŝŵďĞƌ�ƉƌŝĐĞƐ� �ŽƌŶĞƌƐƚŽŶĞ���
;D/ZK��'�DͿ�

�ŽƌŶĞƌƐƚŽŶĞ���
;�^/ZK�'�DͿ�

>Žǁ�ƚŝŵďĞƌ�ƉƌŝĐĞƐ� �ŽƌŶĞƌƐƚŽŶĞ����
;�^/ZK�'�DͿ

�ŽƌŶĞƌƐƚŽŶĞ���
;,ĂĚůĞǇ�'�DͿ

�ŽƌŶĞƌƐƚŽŶĞ���
;ďĂƐĞĚ�ŽŶ�
�ŽƌŶĞƌƐƚŽŶĞ��͕�
ǁŝƚŚ�ŚŝŐŚ�ƉůĂŶƚŝŶŐ�
ƌĂƚĞƐͿ�

�ŽƌŶĞƌƐƚŽŶĞ�&�
;ďĂƐĞĚ�ŽŶ�
�ŽƌŶĞƌƐƚŽŶĞ��͕�
ǁŝƚŚ�ůŽǁ�ƉůĂŶƚŝŶŐ�
ƌĂƚĞƐͿ�

)LJXUH����²7KH�VL[�&RUQHUVWRQH�)XWXUHV�GH¿QHG�E\�SHUPXWDWLRQV�RI�WZR������5HVRXUFHV�3ODQQLQJ�$FW�
�53$��$VVHVVPHQW�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�VWRU\OLQHV�DQG�WZR�WLPEHU�SULFH�IXWXUHV��
DQG�WKHQ�H[WHQGHG�E\�HYDOXDWLQJ�LQFUHDVHG�DQG�GHFUHDVHG�IRUHVW�SODQWLQJ�UDWHV�



��
&+$37(5�����)RUHFDVWV�RI�)RUHVW�&RQGLWLRQV

&RUQHUVWRQH�)XWXUHV��ZKLFK�ZHUH�GHYHORSHG�WR�UHSUHVHQW�
D�EURDG�UDQJH�RI�SODXVLEOH�IXWXUHV��FKDSWHU�����)RU�HDFK�
&RUQHUVWRQH�)XWXUH��WKH�PRGHOLQJ�V\VWHP�VLPXODWHV�FKDQJHV�
LQ�IRUHVW�DUHD��VKLIWV�DPRQJ�IRUHVW�W\SHV��WKH�DPRXQW�DQG�
GLVWULEXWLRQ�RI�IRUHVW�ELRPDVV��KDUYHVW�UHPRYDOV��DQG�FKDQJHV�
LQ�WKH�IRUHVW�FDUERQ�SRRO��7R�WKH�H[WHQW�SRVVLEOH��ZH�H[DPLQH�
YDULDWLRQ�DFURVV�WKH�¿YH�VXEUHJLRQV�RI�WKH�6RXWK�DQG�IRFXV�RQ�
WKH�VSDWLDO�GLVWULEXWLRQ�LQ�IRUHVW�FRQGLWLRQV��7KHVH�¿QGLQJV�
SURYLGH�D�IRXQGDWLRQ�IRU�IXUWKHU�H[SORUDWLRQ�RI�WLPEHU�
PDUNHWV��FKDSWHU�����ELRHQHUJ\�IXWXUHV��FKDSWHU������DQG�
LPSDFWV�RQ�ZLOGOLIH��ELRGLYHUVLW\��DQG�IRUHVW�FRPPXQLWLHV�
�FKDSWHU�����

0(7+2'6

7KH�UHVXOWV�H[DPLQHG�LQ�WKLV�FKDSWHU�DUH�EDVHG�RQ�WKH�8�6��
)RUHVW�$VVHVVPHQW�6\VWHP��D�PRGHOLQJ�V\VWHP�GHVLJQHG�
WR�IRUHFDVW�DOWHUQDWLYH�IXWXUHV�IRU�8�6��IRUHVWV���7KH�8�6��
)RUHVW�$VVHVVPHQW�6\VWHP�LV�D�IRUZDUG�ORRNLQJ�DGMXQFW�WR�
WKH�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV��),$��3URJUDP�RI�WKH�
)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��DQG�ZDV�
LPSOHPHQWHG�E\�UHVHDUFK�DQG�GHYHORSPHQW�VWDII�RI�WKH�)RUHVW�
6HUYLFH��7KH�),$�SURJUDP�SURYLGHV�QDWLRQZLGH�PRQLWRULQJ�
WKURXJK�UHSHDWHG�LQYHQWRULHV�WKDW�SURYLGH�FRQVLVWHQF\�RYHU�
WLPH�DQG�D�KLJK�OHYHO�RI�GHWDLO��7KH�8�6��)RUHVW�$VVHVVPHQW�
6\VWHP�DFFRXQWV�IRU�FKDQJHV�GULYHQ�E\�PXOWLSOH�YHFWRUV�
LQFOXGLQJ�ELRORJLFDO��SK\VLFDO��DQG�KXPDQ�IDFWRUV�WR�JHQHUDWH�
IRUHFDVWV�RI�IRUHVW�LQYHQWRULHV��7KH�PRGHOLQJ�DSSURDFK�LV�
GHVLJQHG�WR�DGGUHVV�FKDQJLQJ�FOLPDWH��PDUNHW�GULYHQ�WLPEHU�
KDUYHVWLQJ��DQG�ODQG�XVH�FKDQJHV�DORQJ�ZLWK�FKDQJHV�GULYHQ�
E\�VXFFHVVLRQDO�WUDQVLWLRQV�LQ�IRUHVW�FRQGLWLRQV�

$�JHQHUDO�VFKHPDWLF�RI�WKLV�PRGHOLQJ�V\VWHP��¿J�������
VWDUWV�ZLWK�D�VHW�RI�LQWHUQDOO\�FRQVLVWHQW�FRPELQDWLRQV�RI�
VRFLDO��HFRQRPLF��DQG�WHFKQRORJ\�IRUHFDVWV�GH¿QHG�DV�WKH�
&RUQHUVWRQH�)XWXUHV��DOVR�FDOOHG�&RUQHUVWRQHV�LQ�WKLV�ERRN��
IRU�WKLV�DSSOLFDWLRQ�RI�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP��
/LQNHG�WR�WKH�&RUQHUVWRQHV�DUH�YDULRXV�JHQHUDO�FLUFXODWLRQ�
PRGHOV��FOLPDWH�PRGHOV��RU�*&0V���HDFK�VHOHFWHG�WR�GH¿QH�D�
FOLPDWH�IRUHFDVW�WKDW�LV�FRQVLVWHQW�ZLWK�WKH�&RUQHUVWRQH��$OVR�
OLQNHG�DUH�GDWD�IURP�D�IRUHVW�LQYHQWRU\�VHUYHU��ZKLFK�GH¿QHV�
VWDUWLQJ�FRQGLWLRQV�IRU�DOO�SORWV�LQ�WKH�IRUHVW�LQYHQWRU\��

7KH�PRGHOLQJ�IUDPHZRUN�DW�WKH�FHQWHU�RI�WKLV�V\VWHP��PLGGOH�
FROXPQ�RI�¿J�������VKRZV�KRZ�IXWXUH�IRUHVW�FRQGLWLRQV�
DUH�GULYHQ�E\�ELRORJLFDO�G\QDPLFV²VXFK�DV�JURZWK�DQG�
PRUWDOLW\²ZKLFK�LQ�WXUQ�DUH�DIIHFWHG�E\�FOLPDWH�IDFWRUV��
,Q�DGGLWLRQ��KXPDQ�FKRLFHV�UHJDUGLQJ�DOORFDWLRQV�DPRQJ�
ODQG�XVHV�DQG�WKH�GLVSRVDO�RI�IRUHVW�ODQG��WLPEHU�KDUYHVWLQJ��
DQG�IRUHVW�PDQDJHPHQW�DOVR�DIIHFW�FKDQJHV�LQ�IRUHVWV��7KH�
LQWHUSOD\�RI�DOO�RI�WKHVH�IDFWRUV�\LHOGV�D�VHW�RI�RXWSXWV��HDFK�

��%HFDXVH�RI�GDWD�OLPLWDWLRQV�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�GRHV�QRW�
\HW�DGGUHVV�FKDQJHV�LQ�IRUHVW�FRQGLWLRQV�LQ�7H[DV�DQG�2NODKRPD�RXWVLGH�RI�
WKHLU�HDVWHUQ�VXUYH\�XQLWV�WKDW�DUH�KHDYLO\�IRUHVWHG�

7KH�&RUQHUVWRQH�)XWXUHV

7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�XVHV�VL[�
&RUQHUVWRQH�)XWXUHV��ODEHOHG�ZLWK�OHWWHUV�$�WR�)��WR�
SURYLGH�DOWHUQDWLYH�VFHQDULRV�UHJDUGLQJ�WKH�IXWXUH�RI�
VHYHUDO�H[RJHQRXV�YDULDEOHV��WDEOH�������7KHVH�DUH�EDVHG�
RQ�D�FRPELQDWLRQ�RI�FRXQW\�OHYHO�SRSXODWLRQ�LQFRPH�
SURMHFWLRQV�IURP�WKH�5HVRXUFHV�3ODQQLQJ�$FW��53$��DQG�
,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&��
$VVHVVPHQWV��DVVXPSWLRQV�DERXW�IXWXUH�WLPEHU�VFDUFLW\��
DQG�DVVXPSWLRQV�DERXW�WUHH�SODQWLQJ�UDWHV��VHH�FKDSWHU���
IRU�GHWDLOV���

7ZR�53$�,3&&�VWRU\OLQHV��ODEHOHG�$�%�DQG�%��DUH�
XVHG�IRU�WKH�&RUQHUVWRQHV��%��SURYLGHV�D�ORZHU�UDWH�RI�
SRSXODWLRQ�JURZWK��D����SHUFHQW�LQFUHDVH�EHWZHHQ������
DQG��������DQG�$�%�SURYLGHV�D�VRPHZKDW�KLJKHU�UDWH�RI�
JURZWK�����SHUFHQW���,QFRPH�JURZWK�LV�KLJKHU�ZLWK�$�%��
%RWK�RI�WKHVH�VWRU\OLQHV�DUH�FRQQHFWHG�WR�GHWDLOHG�JOREDO�
HFRQRPLF�GHPRJUDSKLF�VFHQDULRV�WKDW�DUH�GHVFULEHG�LQ�
WKH�,3&&�DQG�53$�UHSRUWV��,3&&�����D������E��86'$�
)RUHVW�6HUYLFH��������

7LPEHU�SULFH�IXWXUHV�HLWKHU�DGGUHVV�LQFUHDVLQJ�RU�
GHFUHDVLQJ�VFDUFLW\�ZLWK�DQ�RUGHUO\�SURJUHVVLRQ�RI�UHDO�
SULFHV�IRU�WLPEHU��HLWKHU�LQFUHDVLQJ�RU�GHFUHDVLQJ�LQ�
UHDO�WHUPV�DW�RQH�SHUFHQW�SHU�\HDU�IURP�D�EDVH�LQ������
WKURXJK�������:H�DOVR�KROG�WKH�UHDO�UHWXUQV�WR�FURSV�
FRQVWDQW�WKURXJKRXW�WKH�IRUHFDVWV�IRU�DOO�&RUQHUVWRQH�
)XWXUHV��

$QRWKHU�HOHPHQW�RI�WKH�VWRU\OLQHV�HPEHGGHG�LQ�WKHVH�
&RUQHUVWRQHV�LV�WKH�FOLPDWH�IRUHFDVWHG�XVLQJ�JHQHUDO�
FLUFXODWLRQ�PRGHOV��*&0V��DSSOLHG�WR�WKH�DVVXPSWLRQV�
RI�WKH�VWRU\OLQHV��)RUHFDVW�YDULDEOHV�LQFOXGH�FKDQJHV�
LQ�WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�GHULYHG�SRWHQWLDO�
HYDSRWUDQVSLUDWLRQ�GRZQVFDOHG�WR�FRXQWLHV��:H�XWLOL]H�
WKUHH�GLIIHUHQW�*&0V�LQ�FRQVWUXFWLQJ�WKH�&RUQHUVWRQHV�
WR�DGGUHVV�WKH�SRWHQWLDO�YDULDELOLW\�LQ�VSDWLDO�GLVWULEXWLRQ�
RI�UHVXOWLQJ�FKDQJHV�WR�IRUHVWV��0RUH�GHWDLO�RQ�FOLPDWH�
LQSXWV�WR�WKH�IRUHFDVWV�LV�FRQWDLQHG�LQ�FKDSWHUV���DQG���

,Q�¿JXUH������WKH�VL[�&RUQHUVWRQH�)XWXUHV�DUH�GLVSOD\HG�
LQ�D�GLDJUDP�WKDW�HPSKDVL]HV�WKHLU�NH\�YDULDEOHV��
&RUQHUVWRQHV�$�'�DUH�GH¿QHG�E\�WKH�PDWUL[�IRUPHG�
E\�LQWHUVHFWLQJ�53$�,3&&�VWRU\OLQHV�$�%�DQG�%��
ZLWK�LQFUHDVLQJ�DQG�GHFUHDVLQJ�WLPEHU�SULFH�IXWXUHV�DV�
GHVFULEHG�DERYH��7KHVH�IRXU�&RUQHUVWRQHV�XVH�KLVWRULFDO�
WUHH�SODQWLQJ�UDWHV�IROORZLQJ�KDUYHVWV��E\�6WDWH�DQG�
IRUHVW�W\SH��WR�IRUHFDVW�IXWXUH�SODQWLQJ��&RUQHUVWRQHV�
(�DQG�)�GHSDUW�IURP�WKHVH�IRXU�E\�HLWKHU�DXJPHQWLQJ�
SODQWLQJ�UDWHV�IRU�&RUQHUVWRQH�$��(��RU�E\�GHFUHDVLQJ�
SODQWLQJ�UDWHV�IRU�&RUQHUVWRQH�'��)��



��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

RI�ZKLFK�GHVFULEHV�IRUHVW�SURMHFWLRQV�WKDW�DUH�FRQVLVWHQW�
ZLWK�WKH�ÀRZ�RI�IRUHVW�SURGXFWV�DQG�ODQG�XVHV��&KDQJHV�LQ�
ZDWHU��ELRGLYHUVLW\��DQG�RWKHU�HFRV\VWHP�VHUYLFHV�FDQ�DOVR�
EH�GHULYHG�IURP�WKH�IRUHFDVWHG�FKDQJHV�LQ�IRUHVW�FRQGLWLRQV�
DQG�ODQG�XVHV��0DQ\�RI�WKHVH�DUH�GHVFULEHG�LQ�VXEVHTXHQW�
FKDSWHUV�

7KH�IRUHVW�G\QDPLFV�PRGXOH�RI�WKLV�IUDPHZRUN�SURYLGHV�
WKH�RXWSXWV�GLVFXVVHG�LQ�WKH�UHVXOWV�VHFWLRQ�RI�WKLV�FKDSWHU��
:LWKLQ�WKLV�PRGXOH�WKH�IXWXUH�RI�HYHU\�SORW�LQ�WKH�IRUHVW�
LQYHQWRU\�LV�SURMHFWHG�LQ�D�PXOWLSOH�VWDJH�SURFHVV��VHH�:HDU�
DQG�RWKHUV�>����@�IRU�GHWDLOV�RQ�PRGHOLQJ�DSSURDFKHV���$�
KDUYHVW�FKRLFH�PRGHO�DVVLJQV�D�PDQDJHPHQW�LQWHQVLW\�FKRLFH�
�QR�KDUYHVW��SDUWLDO�KDUYHVW��RU�¿QDO�KDUYHVW��EDVHG�RQ�WLPEHU�
SULFHV��IURP�D�IRUHVW�SURGXFWV�PRGXOH��DQG�WKH�FRQGLWLRQ�RI�
WKH�SORW��3RO\DNRY�DQG�RWKHUV��������7KH�DJH�RI�HDFK�SORW�LV�
GHWHUPLQHG�IRU�WKH�QH[W�SHULRG��DQG�LI�KDUYHVWHG��WKH�SORW�LV�
GHWHUPLQHG�WR�EH�QDWXUDOO\�UHJHQHUDWHG�RU�SODQWHG��)RUHFDVWHG�
FOLPDWH�LQFOXGLQJ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LV�DVVLJQHG�
DQG�IRUHVW�FRQGLWLRQV�RQ�WKH�SORW�DUH�LQIHUUHG�EDVHG�RQ�WKH�
KDUYHVW�QR�KDUYHVW�GHFLVLRQ��DJH��DQG�FOLPDWH�VHOHFWLRQ�

3ODQWLQJ�SUREDELOLWLHV�DUH�EDVHG�RQ�WKH�IUHTXHQF\�RI�SODQWLQJ�
RQ�KDUYHVWHG�SORWV�EDVHG�RQ�WKH�IRUHVW�W\SH�DQG�6WDWH�IRU�WKH�

PRVW�UHFHQW�LQYHQWRU\�SHULRG��*LYHQ�WKH�KLJK�SODQWLQJ�OHYHOV�
REVHUYHG�RYHU�WKLV�SHULRG��IRUHFDVWHG�UDWHV�ZHUH�DGMXVWHG�
GRZQZDUG�E\����SHUFHQW�IRU�&RUQHUVWRQH�)XWXUHV�$�'��7KH�
KLJK�SODQWLQJ�&RUQHUVWRQH�)XWXUH��(��XVHV����SHUFHQW�RI�WKH�
KLVWRULFDO�SODQWLQJ�UDWHV�ZKLOH�WKH�ORZ�SODQWLQJ�&RUQHUVWRQH�
)XWXUH��)��XVHV����SHUFHQW�

7R�LQFRUSRUDWH�IRUHVW�PDUNHW�GDWD��ZH�DGRSWHG�D�VLPSOL¿HG�
SURFHVV�WKDW�VSHFL¿HV�D�SULFH�WUDMHFWRU\�IRU�HDFK�&RUQHUVWRQH�
)XWXUH�DQG�SURYLGHV�LQSXW�ERWK�RQ�LQGLYLGXDO�SORW�KDUYHVW�
GHFLVLRQV�DQG�RQ�WKH�RYHUDOO�VXSSO\�RI�WLPEHU��&RQVLVWHQW�
ZLWK�WKHRU\��KLJKHU�SULFHV�\LHOG�PRUH�KDUYHVWLQJ�DQG�ODUJHU�
WLPEHU�VXSSOLHV��ORZHU�SULFHV�\LHOG�VPDOOHU�WLPEHU�VXSSOLHV��
+DUYHVW�FKRLFH�PRGHOV�DUH�EDVHG�RQ�HPSLULFDO�DQDO\VLV�DQG�
DUH�FRQVLVWHQW�ZLWK�KDUYHVWLQJ�EHKDYLRU�REVHUYHG�LQ�WKH�ODWH�
����V�DQG�HDUO\�����V�

7KH�ODQG�XVH�PRGXOH��¿J�������GHVFULEHG�LQ�FKDSWHU����VHH�DOVR�
:HDU�������VLPXODWHV�FKDQJHV�LQ�DOO�XVHV�RI�ODQG�DQG�LV�GULYHQ�
E\�SRSXODWLRQ�DQG�LQFRPH�JURZWK�DORQJ�ZLWK�WKH�SULFHV�RI�
WLPEHU�SURGXFWV��3URMHFWLRQV�RI�IRUHVW�DUHD�IURP�WKH�ODQG�
XVH�PRGXOH�IHHG�LQWR�WKH�IRUHVW�G\QDPLFV�PRGXOH�DQG�WKH�
SURMHFWLRQ�RI�IXWXUH�PDUNHW�FRQGLWLRQV��&KDQJHV�IRUHFDVWHG�DW�
WKH�FRXQW\�OHYHO�IRU�QRQ�)HGHUDO�ODQG�DUH�EDVHG�RQ�1DWLRQDO�

tŽŽĚ�
WƌŽĚƵĐƚƐ�
WƌŽũĞĐƚŝŽŶƐ�

&ŽƌĞƐƚ�
/ŶǀĞŶƚŽƌǇ�
WƌŽũĞĐƚŝŽŶƐ�

>ĂŶĚ�hƐĞ�
WƌŽũĞĐƚŝŽŶƐ�

tĂƚĞƌ�
WƌŽũĞĐƚŝŽŶƐ�

WŽƉƵůĂƚŝŽŶ�
ƉƌŽũĞĐƚŝŽŶƐ�

dĞĐŚŶŽůŽŐǇ�
WƌŽũĞĐƚŝŽŶƐ�

�ĐŽŶŽŵŝĐ�
WƌŽũĞĐƚŝŽŶƐ�

^ĐĞŶĂƌŝŽ�^ĞƌǀĞƌ�

�ůŝŵĂƚĞ��ĂƚĂ�
^ĞƌǀĞƌ�

&ŽƌĞƐƚ�
/ŶǀĞŶƚŽƌǇ��ĂƚĂ�

^ĞƌǀĞƌ�

h^�&ŽƌĞƐƚ�
WƌŽĚƵĐƚƐ�
DŽĚĞů�

&ŽƌĞƐƚ��ǇŶĂŵŝĐƐ�
DŽĚĞů�

�ůů�>ĂŶĚ�hƐĞ�
DŽĚĞů�

tŝůĚůŝĨĞ�
WƌŽũĞĐƚŝŽŶƐ�

�ĂƌďŽŶ�
WƌŽũĞĐƚŝŽŶƐ�

^ĐĞŶĂƌŝŽƐ� DŽĚĞůƐ� &ŽƌĞĐĂƐƚƐ�ŽĨ�ĨŽƌĞƐƚ�
ƵƐĞƐ�ĂŶĚ�ĐŽŶĚŝƚŝŽŶƐ�

&ŽƌĞĐĂƐƚƐ�ŽĨ�
ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ�

)LJXUH����²6FKHPDWLF�RI�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�



��
&+$37(5�����)RUHFDVWV�RI�)RUHVW�&RQGLWLRQV

5HVRXUFHV�,QYHQWRU\�GDWD��FKDSWHU����DQG�DUH�XVHG�WR�UHVFDOH�
WKH�DUHD�UHSUHVHQWHG�E\�HDFK�SORW�LQ�WKH�FRXQW\��DOVR�NQRZQ�
DV�SORW�H[SDQVLRQ�IDFWRUV��

7KH�DVVLJQPHQW�RI�IXWXUH�SORW�FRQGLWLRQV�XVHV�D�UHVDPSOLQJ�
RI�KLVWRULFDO�SORW�UHFRUGV�FDOOHG�ZKROH�SORW�LPSXWDWLRQ��:HDU�
DQG�RWKHUV��������ZKLFK�LQYROYHV�WKH�VHOHFWLRQ�RI�D�KLVWRULFDO�
SORW�ZLWK�FRPSDUDEOH�FRQGLWLRQV�WR�UHSUHVHQW�HDFK�SORW�
ORFDWLRQ�LQ�WKH�IXWXUH��7KH�VHOHFWHG�KLVWRULFDO�SORW�LV�DV�FORVH�
DV�SRVVLEOH�WR�WKH�RULJLQDO�SORW�ORFDWLRQ�WR�DOORZ�IRU�RUGHUO\�
FKDQJHV�LQ�FRQGLWLRQV��H�J���LI�SORW�FRQGLWLRQV�DUH�IRUHFDVWHG�WR�
EH�ZDUPHU��WKH�UHVDPSOLQJ�DOJRULWKP�ZRXOG�¿UVW�ORRN�ZLWKLQ�
WKH�VDPH�VXUYH\�XQLW�WR�¿QG�D�KLVWRULFDO�SORW�ZLWK�VLPLODU�
WHPSHUDWXUH�LQFUHDVHV��)LQGLQJ�QRQH��WKH�DOJRULWKP�ZRXOG�
H[WHQG�WKH�VHDUFK�WR�DGMDFHQW�XQLWV�XQWLO�DQ�DSSURSULDWH�PDWFK�
LV�IRXQG��7KLV�SURFHVV�LV�UHSHDWHG�IRU�HYHU\�WLPH�VWHS��RU�
LQWHUYDO�EHWZHHQ�PHDVXUHPHQWV�RU�SURMHFWLRQV��WR�JHQHUDWH�
SORW�IRUHFDVWV�RYHU�WLPH��7KH�LQYHQWRU\�IRUHFDVW�LV�FRPSOHWHG�
E\�FRXSOLQJ�WKH�SORW�IRUHFDVW�ZLWK�WKH�ODQG�XVH�IRUHFDVWV��
ZKLFK�DUH�DSSOLHG�WR�DGMXVW�WKH�DUHD�UHSUHVHQWHG�E\�HDFK�QRQ�
)HGHUDO�SORW�ZLWKLQ�HDFK�FRXQW\��WKURXJK�WKH�SORW�H[SDQVLRQ�
IDFWRU�GHVFULEHG�DERYH��

7KH�IRUHVW�G\QDPLFV�PRGHO�LV�EDVHG�RQ�VHYHUDO�SUREDELOLWLHV��
LQFOXGLQJ�SUREDELOLVWLF�KDUYHVW�FKRLFH��IRUHVW�LQYHVWPHQW��DQG�
IRUHVW�WUDQVLWLRQ�PRGHOV�WKDW�DUH�LPSOHPHQWHG�ZLWK�UDQGRP�
GUDZV�IURP�SUREDELOLW\�GLVWULEXWLRQV��DQG�D�ZKROH�SORW�
LPSXWDWLRQ�WKDW�LV�EDVHG�RQ�D�UDQGRP�VHOHFWLRQ�RI�D�VXEVHW�
RI�KLVWRULFDO�SORWV�ZLWK�UHSODFHPHQW��)RUHFDVWV�WKHUHIRUH�
PD\�YDU\�EHWZHHQ�UXQV�RI�WKH�PRGHO��7KH�IRUHFDVWV�IRU�WKH�
���\HDU�VLPXODWLRQ�LQ�WKLV�FKDSWHU�DUH�EDVHG�RQ����UXQV��RQH�
RI�ZKLFK�ZDV�VHOHFWHG�DV�UHSUHVHQWDWLYH�EDVHG�RQ�FHQWUDO�
WHQGHQF\�DFURVV�VHYHUDO�YDULDEOHV��7KH�IXOO�VXLWH�RI����UXQV�
RIIHUV�LQIRUPDWLRQ�DERXW�WKH�XQFHUWDLQW\�RI�WKH�IRUHFDVWV�DQG�
LV�XVHG�ZKHQHYHU�FRQ¿GHQFH�LQWHUYDOV�DUH�QHHGHG�

7KH�WLPH�VWHS�RI�WKH�VLPXODWLRQ�GHSHQGV�RQ�WKH�),$�
LQYHQWRULHV�WKDW�XQGHUOLH�PXFK�RI�WKH�PRGHOLQJ��:HDU�DQG�
RWKHUV��������%HFDXVH�VWDUWLQJ�\HDUV�DQG�WLPH�VWHS�YDU\�IURP�
6WDWH�WR�6WDWH��WKH�IRUHFDVW�SHULRGV�DUH�VWDJJHUHG�DFURVV�WKH�
UHJLRQ��H�J���D�6WDWH�PLJKW�KDYH�D�WLPH�VWHS�RI���\HDUV�VWDUWLQJ�
LQ�������ZKLOH�DQRWKHU�6WDWH�PLJKW�KDYH�D�WLPH�VWHS�RI���\HDUV�
VWDUWLQJ�LQ�������)RU�UHSRUWLQJ�DFURVV�WKH�UHJLRQ��ZH�VHOHFWHG�
���\HDU�LQWHUYDOV��HDFK�EHJLQQLQJ�ZLWK�D�]HUR�HQGLQJ�\HDU��
H�J���������DQG�WKHQ�DWWDFKHG�IRUHFDVWV�IURP�WKH�QHDUHVW�\HDU�
WR�WKH�UHIHUHQFHG�GHFDGH²LGHQWLFDO�WR�KRZ�),$�DVVLJQV�\HDUV�
IRU�DJJUHJDWH�LQYHQWRULHV��6PLWK�DQG�RWKHUV�������

7KH�UHSRUWV�DQG�PDSV�LQ�WKLV�FKDSWHU�VKRZ�FKDQJLQJ�IRUHVW�
FRQGLWLRQV�IRU�WKH�IRUHFDVW�SHULRG�������WR�������LQ�HQRXJK�
GHWDLO�WR�GHSLFW�D�FRPSOHWH�IRUHVW�LQYHQWRU\�IRU�HDFK�6WDWH�LQ�
WKH�6RXWK��:H�IRFXVHG�RQ�IRUHFDVWLQJ�WKH�YROXPH�RI�IRUHVW�
ELRPDVV��WKH�DUHD�RI�IRUHVWV�E\�W\SH�DQG�DJH�FODVV��WKH�FDUERQ�
FRQWDLQHG�LQ�DERYH��DQG�EHORZJURXQG�SRROV��DQG�UHPRYDOV�
IURP�IRUHVWV�GHWHUPLQHG�E\�IRUHVW�SURGXFW�KDUYHVWV�DQG�ODQG�

XVH�FKDQJHV��2XU�DSSURDFK�ZDV�WR�VXPPDUL]H�WRWDO�FKDQJHV�
IRU�WKH�6RXWK�DQG�WKHLU�GLVWULEXWLRQ�DFURVV�VXEUHJLRQV�

'$7$�6285&(6

)RU�HDFK�6WDWH��),$�SORW�UHFRUGV�ZHUH�DYDLODEOH�WR�SRSXODWH�
WKH�IRUHVW�G\QDPLFV�PRGHO�DQG�FRQGXFW�WKH�UHVDPSOLQJ��:H�
UHTXLUHG�DW�OHDVW�WZR�LQYHQWRU\�SDQHOV�RI�PDWFKHG�SORWV��
LGHDOO\�ZLWK�ERWK�GHULYHG�IURP�WKH�FRQWLQXRXV�LQYHQWRU\�
GHVLJQ�WKDW�ZDV�LPSOHPHQWHG�LQ������WR�UHSODFH�FRPSOHWH�
EXW�SHULRGLF�LQYHQWRULHV�RI�WKH�SDVW�ZLWK�DQQXDO�XSGDWHV��
%HFDXVH�RI�FKDQJHV�LQ�WKH�SORW�PHDVXUHPHQW�DSSURDFK��
ZH�GHWHUPLQHG�WKDW�LW�ZDV�LPSRUWDQW�WR�XVH�WZR�SDQHOV�RI�
FRPSDUDEOH�GHVLJQ�WR�FRQVWUXFW�WUDQVLWLRQ�PRGHOV�IRU�NH\�
YDULDEOHV��6R�ZKHQ�IDFHG�ZLWK�WKH�GLOHPPD�RI�RQO\�RQH�
DYDLODEOH�FRQWLQXRXV�LQYHQWRU\��ZH�RSWHG�IRU�SDQHOV�IURP�WZR�
ROGHU��SHULRGLF��LQYHQWRULHV�UDWKHU�WKDQ�UHO\�RQ�WZR�GLIIHUHQW�
GHVLJQV��

)URP�SXEOLFO\�DYDLODEOH�SORW�WDEOHV�ORFDWHG�RQ�WKH�),$�:HE�
VLWH��ZH�H[WUDFWHG�UDZ�GDWD�RQ�SORW�FKDUDFWHULVWLFV��GLVFUHWH�
ODQGVFDSH�IHDWXUHV��DQG�PHDVXUHPHQWV�RI�WUHHV�ODUJHU�WKDQ�
��LQFK�G�E�K��:H�ZHUH�DOVR�JUDQWHG�DFFHVV�WR�FRQ¿GHQWLDO�
SORW�ORFDWLRQ�GDWD��DOORZLQJ�XV�WR�FRQGXFW�WKH�SORW�PDWFKLQJ�
QHHGHG�WR�HYDOXDWH�WUDQVLWLRQV�RYHU�WLPH��([SDQVLRQ�IDFWRUV��
WKH�DUHD�DVVRFLDWHG�ZLWK�HDFK�SORW��ZHUH�DWWDFKHG�WR�WKH�SORWV�
ZLWK�WKH�DSSURSULDWH�WDEOHV��(DFK�SORW¶V�FRXQW\�OLQNV�LW�WR�WKH�
ODQG�XVH�PRGHO��VHH�FKDSWHU�����

%HFDXVH�WKH�),$�LQYHQWRU\�LV�H[WHQVLYH��ZH�SHUIRUPHG�VRPH�
PDQLSXODWLRQV�RQ�WKH�UDZ�GDWD�WR�DOORZ�XV�WR�VXPPDUL]H�
YDOXHV�IRU�DQDO\VLV��%LRPDVV�YDULDEOHV��VXFK�DV�WKH�YROXPH�
DQG�QXPEHU�RI�JURZLQJ�VWRFN�WUHHV��ZHUH�FDOFXODWHG�RQ�D�SHU�
DFUH�EDVLV�XVLQJ�DOJRULWKPV�GHULYHG�IURP�0LOHV�DQG�RWKHUV�
�������WR�DFFRXQW�IRU�FKDQJHV�LQ�VXUYH\�PHWKRGRORJ\�RYHU�
WKH�\HDUV��)RU�H[DPSOH��SORWV�LQ�WKH�DQQXDO�LQYHQWRU\�SDQHOV�
ZHUH�GLYLGHG�LQWR�FRPSRQHQWV�WR�FDSWXUH�FRQGLWLRQ�OHYHO�
GHWDLOV�VXFK�DV�IRUHVW�W\SH��$V�D�YDOLGDWLRQ�VWHS�ZH�JHQHUDWHG�
WRWDO�YDOXHV�IRU�6WDWHV�DQG�VXUYH\�XQLWV��ZKLFK�FRXOG�WKHQ�EH�
FRPSDUHG�ZLWK�SXEOLVKHG�UHSRUWV�DQG�FRQ¿UP�WKH�DFFXUDF\�
RI�WKH�DOJRULWKPV��

&KDQJHV�LQ�DOJRULWKPV��UHFRUGLQJ��DQG�PHDVXUHPHQW�
WHFKQLTXHV�FUHDWHG�GDWD�DQRPDOLHV�LQ�PDQ\�LQYHQWRULHV��
:H�FRPSDUHG�DWWULEXWHV�DFURVV�LQYHQWRULHV�LQ�HDFK�6WDWH�
WR�GHWHUPLQH�ZKHUH�GDWD�DGMXVWPHQWV�ZHUH�UHTXLUHG��7KLV�
ZDV�HVSHFLDOO\�FUXFLDO�ZKHQ�FRQGXFWLQJ�WKH�DQDO\VLV�RI�
WUDQVLWLRQV�

&DUERQ�HVWLPDWHV�DUH�DWWDFKHG�WR�HDFK�KLVWRULFDO�SORW�XVLQJ�
PRGHOV�GHYHORSHG�DQG�DSSOLHG�E\�),$�XVLQJ�WKH�8�6��)RUHVW�
&DUERQ�&DOFXODWLRQ�7RRO��6PLWK�DQG�RWKHUV��������7KLV�
WRRO�LQFRUSRUDWHV�HVWLPDWHV�GHULYHG�IURP�¿HOG�PHDVXUHV�
LQWR�WKH�)25&$5%��PRGHO�WR�SURYLGH�FDUERQ�LQYHQWRULHV�
WKDW�DUH�FRQVLVWHQW�ZLWK�VWDQGDUGV�GHYHORSHG�E\�WKH�





��
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SRSXODWLRQ�JURZWK�LV�PRGHUDWH�EXW�LQFRPH�JURZWK�LV�VWURQJ�
�UHVXOWLQJ�LQ�KLJK�XUEDQL]DWLRQ���DQG�WLPEHU�SULFHV�DUH�IDOOLQJ�
�UHVXOWLQJ�LQ�VKLIWV�RI�IRUHVW�ODQG�WR�DJULFXOWXUDO�XVHV���)LJXUH�
����DOVR�VKRZV�WKDW�SULFH�HIIHFWV�GRPLQDWH�WKH�SURMHFWLRQ�
RI�IRUHVW�DUHD��ZLWK�WKH�KLJKHVW�IRUHVW�ORVV�DVVRFLDWHG�ZLWK�
&RUQHUVWRQHV�WKDW�KDYH�GHFUHDVLQJ�SULFHV��%��'��DQG�)���
WKH�WKUHH�&RUQHUVWRQHV�ZLWK�WKH�ORZHVW�IRUHVW�ORVV�KDYH�
LQFUHDVLQJ�SULFHV��$��&��DQG�(��

)RUHVW�ORVVHV�DUH�HVSHFLDOO\�KLJK�LQ�D�IHZ�DUHDV�RI�WKH�6RXWK�
�¿J��������)RU�DOO�&RUQHUVWRQH�)XWXUHV�IRUHVW�ORVVHV�DUH�
FRQFHQWUDWHG�LQ�WKH�3LHGPRQW�IURP�QRUWKHUQ�*HRUJLD�WKRXJK�
1RUWK�&DUROLQD�DQG�SDUWV�RI�9LUJLQLD��WKH�$WODQWLF�DQG�*XOI�
RI�0H[LFR�FRDVWDO�DUHDV��DQG�WKH�DUHD�VXUURXQGLQJ�+RXVWRQ��
7KH�LQFRPH�IXHOHG�XUEDQL]DWLRQ�LQ�&RUQHUVWRQHV�$�DQG�%�
VSUHDGV�ORZ�LQWHQVLW\�IRUHVW�ORVVHV�DFURVV�D�EURDGHU�DUHD�RI�
WKH�6RXWK��FKDSWHU�����)RU�DOO�&RUQHUVWRQHV��WKH�QXPEHU�RI�
DFUHV�ORVW�LV�ODUJHVW�LQ�WKH�&RDVWDO�3ODLQ�DQG�VPDOOHVW�LQ�WKH�
0LVVLVVLSSL�$OOXYLDO�9DOOH\�DQG�WKH�0LG�6RXWK��7KH�SHUFHQW�
RI�DFUHV�ORVW�LV�ODUJHVW�LQ�WKH�3LHGPRQW�IROORZHG�E\�WKH�
$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�DQG�WKH�&RDVWDO�3ODLQ�

)RUHVW�DUHD�FKDQJH�DOVR�YDULHV�DFURVV�WKH�¿YH�IRUHVW�
PDQDJHPHQW�W\SHV��SODQWHG�SLQH��QDWXUDO�SLQH��RDN�SLQH��
XSODQG�KDUGZRRG��DQG�ORZODQG�KDUGZRRG��7KH�XSODQG�DQG�
ORZODQG�KDUGZRRG�W\SHV�DUH�IRUHFDVWHG�WR�FRPSULVH�EHWZHHQ�
���DQG����SHUFHQW�RI�DOO�IRUHVWV�LQ�������D�GHFOLQH�IURP�DERXW�
���SHUFHQW�LQ�������¿J��������7KH�JUHDWHVW�FKDQJHV�KRZHYHU�
DUH�IRXQG�DPRQJ�WKH�VRIWZRRG�W\SHV��SODQWHG�SLQH��QDWXUDO�
SLQH��DQG�RDN�SLQH���7KHVH�IRUHVW�G\QDPLFV�DUH�KHDYLO\�
LQÀXHQFHG�E\�PDQDJHPHQW�IRU�IRUHVW�SURGXFWV��ZKLFK�LQ�WXUQ�
LV�GULYHQ�E\�WLPEHU�PDUNHW�FRQGLWLRQV��DQG�E\�WKH�UDWH�RI�
IRUHVW�SODQWLQJ�

3ODQWHG�SLQH±2I�WKH�¿YH�IRUHVW�PDQDJHPHQW�W\SHV�LQ�WKH�
6RXWK��RQO\�SODQWHG�SLQH�LV�IRUHFDVWHG�WR�LQFUHDVH�LQ�VSLWH�RI�
RYHUDOO�GHFOLQHV�LQ�IRUHVWHG�DUHD��7KH�6RXWK�QRZ�FRQWDLQV�
���PLOOLRQ�DFUHV�RI�SODQWHG�SLQH��DERXW����SHUFHQW�RI�WRWDO�
IRUHVW�DUHD���WKH�FXOPLQDWLRQ�RI�DQ�XSZDUG�WUHQG�WKDW�VWDUWHG�
LQ�WKH�����V��2XU�SURMHFWLRQV�RI�SODQWHG�SLQH�DUH�GULYHQ�E\�
XUEDQL]DWLRQ��WLPEHU�SULFHV��DQG�SODQWLQJ�UDWHV��¿J��������
&RUQHUVWRQH�(��FKDUDFWHUL]HG�E\�D�UHODWLYHO\�KLJK�OHYHO�RI�
XUEDQL]DWLRQ�DV�ZHOO�DV�KLJK�WLPEHU�SULFHV�DQG�SODQWLQJ�UDWHV��
SURGXFHV�WKH�ODUJHVW�H[SDQVLRQ�LQ�SODQWHG�SLQH��WKRXJK�DW�
UDWHV�ORZHU�WKDQ�WKRVH�H[SHULHQFHG�LQ�WKH�����V��DQG�\LHOGV�
DQ�LQFUHDVH�RI������PLOOLRQ�DFUHV�E\�������DERXW���������
DFUHV�SHU�\HDU���8QGHU�WKLV�&RUQHUVWRQH�����SHUFHQW�RI�IRUHVWV�
ZRXOG�EH�SODQWHG�SLQH�LQ�������&RQYHUVHO\��&RUQHUVWRQH�)��
FKDUDFWHUL]HG�E\�D�UHODWLYHO\�ORZ�OHYHO�RI�XUEDQL]DWLRQ�DV�ZHOO�
DV�ORZ�WLPEHU�SULFHV�DQG�SODQWLQJ�UDWHV��\LHOGV�WKH�VPDOOHVW�JDLQ�
LQ�SODQWHG�SLQH�DUHD�ZLWK�DQ�LQFUHDVH�RI�����PLOOLRQ�DFUHV�E\�
���������SHUFHQW�RI�IRUHVW�DUHD���7KH�UHPDLQLQJ�&RUQHUVWRQHV�
KDYH�SURMHFWLRQV�WKDW�DUH�LQWHUPHGLDWH�WR�WKHVH�UHVXOWV��7KH\�
FOXVWHU�DURXQG�WKH�IRUHFDVW�IRU�&RUQHUVWRQH�'�ZLWK�LWV�ORZHU�
WLPEHU�SULFHV�DQG�VORZHU�XUEDQL]DWLRQ��D�JDLQ�RI������PLOOLRQ�

DFUHV��DERXW�����PLOOLRQ�DFUHV�SHU�\HDU��ZLWK�SODQWHG�SLQH�
FRPSULVLQJ����SHUFHQW�RI�WKH�IRUHVW�DFUHDJH�LQ�������

1DWXUDO�SLQH²)RUHFDVWHG�ORVVHV�LQ�WKH�DUHD�RI�QDWXUDOO\�
UHJHQHUDWHG�SLQH�IRUHVW�W\SHV�PLUURU�WKH�JDLQV�LQ�SODQWHG�
SLQH�IRUHVWV�DQG�DUH�WKHUHIRUH�UHODWHG��DOEHLW�LQYHUVHO\��WR�WKH�
FRQGLWLRQ�RI�IRUHVW�SURGXFWV�PDUNHWV��¿J��������7KH�ODUJHVW�
GHFUHDVH�LQ�QDWXUDO�SLQH²D�ORVV�RI����SHUFHQW�IURP��
�����PLOOLRQ�DFUHV�LQ������WR������PLOOLRQ�DFUHV�LQ�����²
LV�DVVRFLDWHG�ZLWK�&RUQHUVWRQH�(��ZKLFK�KDV�WKH�KLJKHVW�
SODQWLQJ�UDWHV��7KH�VPDOOHVW�GHFOLQH�RFFXUV�ZLWK�&RUQHUVWRQH�
)��ZLWK�LWV�ORZHU�WLPEHU�SULFHV�DQG�SODQWLQJ�UDWHV��EXW�ORVVHV�
DUH�VWLOO�VXEVWDQWLDO²����PLOOLRQ�DFUHV�RU����SHUFHQW�IURP�
�����WR�������5HJDUGOHVV�RI�WKH�&RUQHUVWRQH�HYDOXDWHG��
QDWXUDOO\�UHJHQHUDWHG�SLQH�W\SHV�DUH�IRUHFDVWHG�WR�GHFOLQH��
FRQWLQXLQJ�D�WUHQG�WKDW�KDV�GRPLQDWHG�IRUHVW�W\SH�G\QDPLFV�
VLQFH�WKH�����V�

2DN�SLQH²7KH�DUHD�RI�WKH�RDN�SLQH�IRUHVW�PDQDJHPHQW�
W\SH�DOVR�GHFOLQHV�IRU�DOO�&RUQHUVWRQH�)XWXUHV��ZLWK�D�VLPLODU�
SDWWHUQ�RI�FKDQJH�EXW�VPDOOHU�DFUHDJH�DQG�SHUFHQW�FKDQJHV�
WKDQ�LV�IRUHFDVWHG�IRU�QDWXUDO�SLQHV��¿J��������$V�ZLWK�QDWXUDO�
SLQH��RDN�SLQH�LV�PRUH�KHDYLO\�LQÀXHQFHG�E\�WLPEHU�PDUNHW�
FRQGLWLRQV�WKDQ�E\�XUEDQL]DWLRQ�UDWHV��2DN�SLQH�GHFOLQHV�
UDQJH�IURP�����PLOOLRQ�DFUHV�����SHUFHQW��WR�����PLOOLRQ�DFUHV�
����SHUFHQW��E\�WKH�\HDU�������

8SODQG�KDUGZRRG²$W�PRUH�WKDQ����PLOOLRQ�DFUHV�LQ�
������XSODQG�KDUGZRRGV�DUH�WKH�SUHGRPLQDQW�IRUHVW�W\SH�
LQ�WKH�6RXWK��PRUH�WKDQ�GRXEOH�WKH�DUHD�RI�WKH�QH[W�ODUJHVW�
IRUHVW�W\SH��8SODQG�KDUGZRRGV�DUH�IRUHFDVWHG�WR�GHFOLQH�
IRU�DOO�&RUQHUVWRQH�)XWXUHV��¿J��������DQG�YDULDWLRQV�LQ�
IRUHFDVWV�DUH�DVVRFLDWHG�PRUH�ZLWK�WKH�UDWH�RI�XUEDQL]DWLRQ�
WKDQ�ZLWK�WLPEHU�PDUNHW�IXWXUHV��7KH�WKUHH�&RUQHUVWRQHV�
ZLWK�WKH�ORZHVW�XSODQG�IRUHVW�ORVV�DUH�DVVRFLDWHG�ZLWK�
ORZHU�XUEDQL]DWLRQ��&RUQHUVWRQHV�&��'��DQG�)���DQG�WKH�
WKUHH�ZLWK�WKH�KLJKHVW�ORVV�DUH�DVVRFLDWHG�ZLWK�WKH�KLJKHU�
XUEDQL]DWLRQ�IRUHFDVWV��&RUQHUVWRQHV�$��%��DQG�(���/RVV�
RI�XSODQG�KDUGZRRG�IRUHVWV�UDQJHV�IURP�����PLOOLRQ�DFUHV�
�DERXW���SHUFHQW��IRU�&RUQHUVWRQH�&�WR������PLOOLRQ�DFUHV�
����SHUFHQW��IRU�&RUQHUVWRQH�%��)RU�&RUQHUVWRQH�(��ZKLFK�
LV�DOVR�FKDUDFWHUL]HG�E\�KLJK�WLPEHU�SULFHV�EXW�ZLWK�HYHQ�
KLJKHU�UDWHV�RI�SODQWLQJ��WKH�SURMHFWHG�WRWDO�DUHD�RI�SODQWHG�
SLQH�IRUHVW�ZRXOG�EH�QHDUO\�HTXDO�WR�XSODQG�KDUGZRRG�IRUHVWV�
LQ�������DV�WKH�VWLPXODWLQJ�HIIHFWV�RI�SULFH�DQG�SODQWLQJ�
RQ�WKH�SLQH�W\SH�FRPELQHV�ZLWK�WKH�GHSUHVVLQJ�HIIHFWV�RI�
XUEDQL]DWLRQ�RQ�WKH�KDUGZRRG�W\SH��

/RZODQG�KDUGZRRG²7KH�DUHD�RI�ORZODQG�KDUGZRRG�IRUHVWV�
LV�DOVR�PRUH�VHQVLWLYH�WR�WKH�UDWH�RI�XUEDQL]DWLRQ�DQG�OHVV�
VHQVLWLYH�WR�IRUHVW�SURGXFWV�PDUNHWV�WKDQ�WKH�VRIWZRRG�W\SHV��
)RU�WKLV�IRUHVW�PDQDJHPHQW�W\SH��¿J��������IRUHFDVWV�LQGLFDWH�
ORVVHV�UDQJLQJ�IURP�����PLOOLRQ�DFUHV����SHUFHQW��WR��
��PLOOLRQ�DFUHV�����SHUFHQW��E\������IURP�D�EDVH�RI��
���PLOOLRQ�DFUHV�LQ�������7KH�UHODWLYH�UDQNLQJ�RI�FKDQJH�







��
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

DFURVV�&RUQHUVWRQH�)XWXUHV�LV�LGHQWLFDO�WR�WKH�IRUHFDVWV�IRU�
XSODQG�KDUGZRRG�W\SHV��/RZODQG�IRUHVWV�ORVH�SURSRUWLRQDOO\�
OHVV�DUHD�WKDQ�WKH�RWKHU�IRUHVW�W\SHV�WKDW�H[SHULHQFH�ORVVHV�

7KH�IRUHFDVWV�RI�IRUHVW�W\SH�G\QDPLFV�YDU\�DFURVV�WKH�)XWXUHV�
3URMHFW�VXEUHJLRQV��¿JV������������DQG�������)RUHVW�ORVVHV��
HVSHFLDOO\�FRQFHQWUDWHG�LQ�WKH�3LHGPRQW�DQG�$SSDODFKLDQ�
&XPEHUODQG�UHJLRQV��¿JV��������DQG�LQWHQVLYH�PDQDJHPHQW�
LQ�WKH�&RDVWDO�3ODLQ�LQÀXHQFH�IRUHVW�W\SHV�GLIIHUHQWO\��7KH�
&RDVWDO�3ODLQ��ZLWK����SHUFHQW�RI�SODQWHG�SLQH�LQ�������
H[SHULHQFHV�WKH�JUHDWHVW�JURZWK�LQ�SODQWHG�SLQH�DUHD��IURP�
���PLOOLRQ�DFUHV�WR����PLOOLRQ�DFUHV��'HFOLQHV�LQ�QDWXUDOO\�
UHJHQHUDWHG�SLQH�DUH�JUHDWHVW�LQ�WKH�&RDVWDO�3ODLQ�DV�ZHOO��
8SODQG�KDUGZRRG�ORVVHV�DUH�JUHDWHVW�LQ�WKH�3LHGPRQW�DQG�
LQ�WKH�$SSDODFKLDQ�&XPEHUODQG�VXEUHJLRQ�UHÀHFWLQJ�WKH�
LQÀXHQFH�RI�XUEDQL]DWLRQ�RQ�WKHVH�W\SHV��&KDQJHV�LQ�ORZODQG�
KDUGZRRG�W\SHV�DUH�PRUH�HYHQO\�VSUHDG�DFURVV�WKH�6RXWK�

)RUHVW�%LRPDVV�)RUHFDVWV

2I�WKH�YDULRXV�PHWULFV�DYDLODEOH�IRU�PHDVXULQJ�ELRPDVV�
FKDQJHV�IRU�D�VLWH�LQ�D�IRUHVW�LQYHQWRU\��ZH�RSWHG�WR�IRFXV�
RQ�WKH�YROXPH�RI�JURZLQJ�VWRFN�EHFDXVH�LW�LV�D�XVHIXO�LQGH[�
ERWK�IRU�WLPEHU�DQDO\VLV�DQG�IRU�PHDVXULQJ�RWKHU�HFRV\VWHP�
VHUYLFHV��7RWDO�JURZLQJ�VWRFN�YROXPHV�DUH�IRUHFDVWHG�WR�
FKDQJH�LQ�UHVSRQVH�WR�ERWK�ODQG�XVH�FKDQJHV�DQG�WLPEHU�
KDUYHVWLQJ�OHYHOV��¿J���������)URP�D�EDVH�RI�DERXW�����ELOOLRQ�
FXELF�IHHW�LQ�������LQYHQWRULHV�LQFUHDVH�DW�PRVW�E\�DERXW��
���SHUFHQW�LQ������XQGHU�WKH�ORZ�XUEDQL]DWLRQ�ORZ�WLPEHU�
SULFH�&RUQHUVWRQH�'��7KH�VPDOOHVW�LQFUHDVH�LQ�WRWDO�JURZLQJ�
VWRFN�LQYHQWRULHV�LV�IRXQG�ZLWK�WKH�KLJK�XUEDQL]DWLRQ�KLJK�
WLPEHU�SULFH�&RUQHUVWRQH�$��ZLWK�DQ�LQFUHDVH�LQ�YROXPH�WR�
�����DQG�WKHQ�D�GHFOLQH�RYHU�WKH�UHPDLQGHU�RI�WKH�IRUHFDVW�
SHULRG��8QGHU�WKLV�&RUQHUVWRQH��WKH�YROXPH�LQ������LV�DERXW�
��SHUFHQW�KLJKHU�WKDQ�YDOXHV�REVHUYHG�LQ������

3DWWHUQV�RI�FKDQJH�GLIIHU�EHWZHHQ�KDUGZRRG�DQG�VRIWZRRG�
FRPSRQHQWV�RI�WKH�LQYHQWRU\�DQG�JHQHUDWH�JHQHUDOO\�
FRXQWHUYDLOLQJ�FKDQJHV��8QGHU�DOO�&RUQHUVWRQHV��VRIWZRRG�
JURZLQJ�VWRFN�LQYHQWRULHV�LQFUHDVH��¿J���������)RU�WKH�ORZ�
XUEDQL]DWLRQ�ORZ�WLPEHU�SULFH�&RUQHUVWRQH�'��VRIWZRRG�
LQYHQWRULHV�LQFUHDVH�IURP�D�EDVH�RI�DERXW�����ELOOLRQ�FXELF�
IHHW�LQ������WR�DV�PXFK�DV�����ELOOLRQ�FXELF�IHHW�����ELOOLRQ�
FXELF�IHHW�RU����SHUFHQW���7KH�VPDOOHVW�LQFUHDVH�LV����SHUFHQW�
����ELOOLRQ�FXELF�IHHW��IRU�WKH�KLJK�XUEDQL]DWLRQ�KLJK�WLPEHU�
SULFHV�&RUQHUVWRQH�$��

+DUGZRRG�JURZLQJ�VWRFN�LQYHQWRULHV�UHYHDO�GLIIHUHQW�SDWWHUQV�
RI�FKDQJH��6WDUWLQJ�IURP�DERXW�����ELOOLRQ�FXELF�IHHW�LQ�������
KDUGZRRG�JURZLQJ�VWRFN�YROXPHV�SHDN�VRPHZKHUH�EHWZHHQ�
�����DQG������IRU�DOO�&RUQHUVWRQHV�DQG�WKHQ�GHFOLQH�WR�WKH�
\HDU�������¿J���������7KH�PRVW�SURQRXQFHG�GHFOLQHV�DUH�
IRU�&RUQHUVWRQHV�$�DQG�(��ERWK�RI�ZKLFK�KDYH�KLJK�UDWHV�
RI�XUEDQL]DWLRQ�DQG�KLJK�WLPEHU�SULFHV��'HFOLQHV�IRU�WKHVH�
&RUQHUVWRQHV�DUH�LQ�WKH�UDQJH�RI����ELOOLRQ�FXELF�IHHW��

���SHUFHQW��IURP������WR�������&RUQHUVWRQHV�)�DQG�'�UHVXOW�LQ�
LQFUHDVHV�RI���ELOOLRQ�FXELF�IHHW����SHUFHQW��IRU�WKH�VDPH�SHULRG��

7KHVH�FKDQJHV�LQ�JURZLQJ�VWRFN�YROXPH�GHSDUW�IURP�
KLVWRULFDO�SDWWHUQV�RI�YROXPH�DFFXPXODWLRQ�LQ�WKH�6RXWK��
%HWZHHQ������DQG������VRXWKHUQ�IRUHVWV�DFFXPXODWHG�
DERXW�����ELOOLRQ�FXELF�IHHW�SHU�\HDU�RU�URXJKO\����SHUFHQW��
+DUGZRRG�IRUHVWV�DFFRXQWHG�IRU�PRVW�RI�WKLV�ELRPDVV�
DFFXPXODWLRQ�����SHUFHQW���$OWKRXJK�JURZWK�LV�SURMHFWHG�
WR�FRQWLQXH�RYHU�DW�OHDVW�WKH�QH[W����\HDUV��JURZLQJ�VWRFN�
YROXPH�UHDFKHV�D�PD[LPXP�DQG�WKHQ�GHFOLQHV�VRPHZKDW�
RYHU�WKH�IROORZLQJ����\HDUV��¿J���������ZLWK�KDUGZRRG�
JURZLQJ�VWRFNV�GHFOLQLQJ��HVSHFLDOO\�LQ�UHVSRQVH�WR�
XUEDQL]DWLRQ��&RUQHUVWRQH�$���ZKLOH�VRIWZRRG�YROXPHV�
LQFUHDVH�RQO\�VOLJKWO\�

)LJXUHV�������������DQG������VKRZ�FRXQW\�OHYHO�FKDQJHV�LQ�
JURZLQJ�VWRFN�YROXPH�IURP������WR������IRU�WKH�KLJK�
XUEDQL]DWLRQ�KLJK�WLPEHU�SULFHV�&RUQHUVWRQH�$��:KLOH�
VRIWZRRG�JURZLQJ�VWRFN�LQFUHDVHV�RYHUDOO��DUHDV�ZLWK�ODUJH�
LQFUHDVHV�LQ�SODQWHG�SLQH��¿J�������VKRZ�GHFOLQHV�LQ�VRIWZRRG�
JURZLQJ�VWRFN�YROXPHV�DV�ROGHU�QDWXUDOO\�UHJHQHUDWHG�SLQH�
IRUHVWV�DUH�UHSODFHG�E\�\RXQJHU�SODQWHG�SLQH�IRUHVWV��
�¿J���������'HFOLQHV�LQ�KDUGZRRG�JURZLQJ�VWRFN�YROXPHV�
EHWZHHQ������DQG������DUH�PRUH�ZLGHVSUHDG�DQG�JHQHUDOO\�
RUJDQL]HG�E\�XUEDQL]DWLRQ�SDWWHUQV��¿J���������(DVWHUQ�
.HQWXFN\�DQG�IDU�ZHVWHUQ�9LUJLQLD�VKRZ�WKH�JUHDWHVW�JDLQV�LQ�
KDUGZRRG�JURZLQJ�VWRFN�YROXPHV�

)RUHVW�&DUERQ�)RUHFDVWV

:H�HVWLPDWH�WKH�FDUERQ�VWRUHG�LQ�VRXWKHUQ�IRUHVWV�LQ������DW�
DERXW������ELOOLRQ�WRQV��LQFOXGLQJ�FDUERQ�VWRUHG�LQ�HLJKW�SRROV��
GRZQ�WUHHV��VWDQGLQJ�GHDG�WUHHV��OLWWHU��VRLO�RUJDQLF�FDUERQ��
OLYH�WUHHV�DERYHJURXQG�DQG�EHORZJURXQG��DQG�XQGHUVWRU\�
SODQWV�DERYHJURXQG�DQG�EHORZJURXQG��$ERYHJURXQG�OLYH�WUHHV�
DQG�VRLO�RUJDQLF�PDWHULDO�FRPSULVH����SHUFHQW�RI�WKH�WRWDO�
FDUERQ�VWRFN��)RUHFDVWV�RI�IXWXUH�IRUHVW�FDUERQ�VWRFNV�UHÀHFW�
FKDQJHV�LQ�WKH�DPRXQW�RI�IRUHVW�DUHD�DQG�WKH�FRPSRVLWLRQ�
RI�WKH�IRUHVW�LQYHQWRU\��+RZHYHU��WKH�PRGHO�WUDFNV�RQO\�
WKH�FDUERQ�SRRO�LQ�IRUHVWV�DQG�GRHV�QRW�DFFRXQW�IRU�FDUERQ�
WUDQVIHUV�WR�DJULFXOWXUDO�DQG�RWKHU�ODQG�XVH�SRROV��/LNHZLVH��
WKH�PRGHO�GRHV�QRW�DFFRXQW�IRU�FDUERQ�WKDW�OHDYHV�IRUHVWV�DV�
SURGXFWV�DQG�PD\�UHPDLQ�VHTXHVWHUHG�IRU�ORQJ�SHULRGV�RI�WLPH�
LQ�KRXVLQJ�RU�RWKHU�HQG�XVHV��H�J���+HDWK�DQG�RWKHUV�������

&KDQJHV�LQ�IRUHVW�FDUERQ�SRROV�UHÀHFW�ERWK�FKDQJHV�LQ�
JURZLQJ�VWRFN�YROXPHV�DQG�FKDQJHV�LQ�IRUHVW�DUHD��¿JV�������
DQG��������8QGHU�PRVW�&RUQHUVWRQHV��WUHH�FDUERQ�SHDNV�LQ�
�����DQG�WKHQ�OHYHOV�RII�RU�GHFOLQHV��WKH�H[FHSWLRQ�LV�WKH�
ORZ�XUEDQL]DWLRQ�KLJK�WLPEHU�SULFHV�&RUQHUVWRQH�&�ZKRVH�
IRUHFDVW�SHDNV�LQ�������$W�PRVW��WKH�IRUHVW�FDUERQ�SRRO�LQ�
�����LV���SHUFHQW�VPDOOHU�WKDQ�WKH�SRRO�LQ�������D�QHW�HPLVVLRQ�
RI�DERXW�����PLOOLRQ�WRQV���&DUERQ�DFFXPXODWHV�DV�D�UHVXOW�
RI�QHW�ELRPDVV�JURZWK�RQ�IRUHVWHG�ODQGV��¿J�������)���EXW�
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)LJXUH�����²7RWDO�JURZLQJ�VWRFN�YROXPH�������WR�������E\�&RUQHUVWRQH�)XWXUH�

WKHVH�JDLQV�DUH�RIIVHW�E\�WKH�ORVV�RI�IRUHVWHG�ODQG�WKURXJK�
XUEDQL]DWLRQV��L�H���WKH�ORVV�RI�VRLO�FDUERQ�VKRZQ�LQ�¿J�������'��

7KH�FOXVWHULQJ�RI�FDUERQ�IRUHFDVWV�LQ�)LJXUH������UHYHDOV�
WKH�LQWHUSOD\�RI�XUEDQL]DWLRQ�DQG�WLPEHU�SULFHV��7KH�
IRUHFDVWV�ZLWK�WKH�KLJKHVW�DPRXQW�RI�FDUERQ�LQ������DUH�
IRU�WKH�ORZ�XUEDQL]DWLRQ�&RUQHUVWRQHV��&��'��DQG�)���7KH�
ORZHVW�FDUERQ�IRUHFDVWHG�LV�IRU�WKH�KLJK�XUEDQL]DWLRQ�
&RUQHUVWRQHV��$��%��DQG�(���+RZHYHU��ZLWKLQ�HDFK�RI�WKHVH�
WULSOHWV�WKH�ORZHVW�DPRXQW�RI�FDUERQ�LV�DVVRFLDWHG�ZLWK�
ORZ�WLPEHU�SULFHV��&RUQHUVWRQHV�%��'��DQG�)��ZKLOH�KLJKHU�
WLPEHU�SULFHV�DQG�UHVXOWLQJ�LQWHQVLYH�IRUHVW�PDQDJHPHQW�
OHDG�WR�KLJKHU�FDUERQ�VHTXHVWHUHG�LQ�WKH�IRUHVW�SRRO��7KLV�
VXJJHVWV�WKDW�XUEDQL]DWLRQ�SDWWHUQV�GRPLQDWH�WKH�IRUHFDVWV�
RI�FDUERQ�VWRUDJH�ZKLOH�VWURQJHU�IRUHVW�SURGXFW�PDUNHWV�FDQ�
DPHOLRUDWH�FDUERQ�ORVVHV�

)RUHVW�5HPRYDOV�)RUHFDVWV

5HPRYDOV�IURP�JURZLQJ�VWRFN�DUH�IRUHFDVWHG�WR�LQFUHDVH�IRU�
DOO�&RUQHUVWRQH�)XWXUHV�UHÀHFWLQJ�ERWK�ODQG�XVH�FKDQJHV�DQG�
WLPEHU�KDUYHVWLQJ��¿J���������)URP������WR�������UHPRYDOV�DUH�
IRUHFDVWHG�WR�LQFUHDVH�E\�DV�PXFK�DV����SHUFHQW��WKH�KLJK�
XUEDQL]DWLRQ�KLJK�WLPEHU�SULFH�PRUH�SODQWLQJ�&RUQHUVWRQH�(��

DQG�DV�OLWWOH�DV����SHUFHQW��WKH�ORZ�XUEDQL]DWLRQ�ORZ�WLPEHU�
SULFH�ORZ�SODQWLQJ�&RUQHUVWRQH�)���7KH�GRPLQDQW�IDFWRU�WKDW�
DIIHFWV�WKH�QXPEHU�RI�UHPRYDOV�LV�WKH�SULFH�SURMHFWLRQ�IRU�
WLPEHU�WKDW�LV�DVVRFLDWHG�ZLWK�HDFK�&RUQHUVWRQH��7KH�PRVW�
UHPRYDOV�DUH�DVVRFLDWHG�ZLWK�KLJK�SULFH�&RUQHUVWRQHV��
�$��&��DQG�(��ZKLOH�WKH�ORZHVW�UHPRYDOV�DUH�DVVRFLDWHG�ZLWK�
ORZ�SULFH�&RUQHUVWRQHV��%��'��DQG�)���(YHQ�ZLWK�GHFOLQLQJ�
SULFHV��KDUYHVWV�DUH�SURMHFWHG�WR�LQFUHDVH��UHÀHFWLQJ�SUHYLRXV�
IRUHVW�LQYHVWPHQWV��PDWXUDWLRQ�RI�IRUHVW�LQYHQWRULHV��DQG�
UHPRYDOV�DVVRFLDWHG�ZLWK�IRUHVW�ORVVHV�

7KH�IRUHFDVWV�JHQHUDWH�GLVWLQFWO\�GLIIHUHQW�UHPRYDO�SDWWHUQV�
IRU�KDUGZRRGV�DQG�VRIWZRRGV��¿J���������6RIWZRRG�UHPRYDOV�
DUH�IRUHFDVWHG�WR�LQFUHDVH�VWHDGLO\�RYHU�WKH�SURMHFWLRQ�SHULRG�
DQG�DW�UDWHV�FRPSDUDEOH�WR�UHFHQW�KLVWRU\��)RU�KDUGZRRGV��
IRUHFDVWHG�UHPRYDOV�LQFUHDVH�IURP������WR������DQG�WKHQ�OHYHO�
RII�IRU�PRVW�&RUQHUVWRQHV��7KH�LQFUHDVH�LQ�WKH�¿UVW�GHFDGH�
UHÀHFWV�WKH�UHFRYHU\�IURP�VXSSUHVVHG�UHPRYDOV�OHDGLQJ�XS�
WR�DQG�GXULQJ�WKH�³JUHDW�UHFHVVLRQ´�������WR��������7UHQGV�
LQ�ODWHU�GHFDGHV�UHÀHFW�D�GHFOLQH�LQ�KDUGZRRG�JURZLQJ�VWRFN�
LQYHQWRULHV��PRVW�HVSHFLDOO\�LQ�WKH�SXOSZRRG�VL]H�FODVVHV�

$PRQJ�SURGXFWV��VRIWZRRG�SXOSZRRG�UHPRYDOV�DUH�WKH�
PRVW�YDULDEOH�DFURVV�&RUQHUVWRQHV��ZLWK�IRUHFDVWV�UDQJLQJ�
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EHWZHHQ�������PLOOLRQ�FXELF�IHHW�IRU�WKH�ORZ�SODQWLQJ�IXWXUH�
RI�&RUQHUVWRQH�)�DQG�������PLOOLRQ�FXELF�IHHW�IRU�WKH�KLJK�
SODQWLQJ�IXWXUH�RI�&RUQHUVWRQH�(�E\�������VHH�FKDSWHU���IRU�
D�GLVFXVVLRQ�RI�WLPEHU�VXSSO\�DQG�WLPEHU�PDUNHW�IRUHFDVWV�
UHODWHG�WR�WKH�&RUQHUVWRQH�)XWXUHV���+LVWRULFDOO\��EHFDXVH�WKH�
SLQHV�DUH�WKH�GRPLQDQW�SODQWDWLRQ�VSHFLHV��SLQH�SXOSZRRG�KDV�
EHHQ�WKH�PRVW�SULFH�UHVSRQVLYH�WLPEHU�SURGXFW�LQ�WKH�6RXWK���
2YHU�WKH�ORQJ�UXQ��WKH�KLJK�SULFH�IXWXUHV�RI�&RUQHUVWRQHV�$�
DQG�&�SURGXFH�PRUH�SXOSZRRG�WKDQ�WKH�ORZ�SULFH�IXWXUHV�RI�
&RUQHUVWRQHV�%�DQG�'��DQG�WKH�KLJK�SULFHV�PRUH�SODQWLQJ�
IXWXUH�RI�&RUQHUVWRQH�(�SURGXFHV�WKH�PRVW�VXEVWDQWLDO�
LQFUHDVH�LQ�VRIWZRRG�SXOSZRRG�RXWSXW��DERXW����SHUFHQW��

6RIWZRRG�VDZWLPEHU�UHPRYDOV�DOVR�VKRZ�VWURQJ�JURZWK�
SRWHQWLDO�DFURVV�WKH�&RUQHUVWRQHV�DQG�DUH�DOVR�VWURQJO\�
DIIHFWHG�E\�SULFH�IRUHFDVWV��¿J��������,Q�FRQWUDVW�WR�SXOSZRRG�
KRZHYHU��VDZWLPEHU�RXWSXW�OHYHOV�RII�RYHU�WLPH�DQG�LV�QRW�
VWURQJO\�LQÀXHQFHG�E\�SODQWLQJ�UDWHV��1DWXUDOO\�UHJHQHUDWHG�
VLWHV�DUH�PDWXULQJ�LQ�WKH�6RXWK��UHVXOWLQJ�LQ�JURZWK�LQGXFHG�
VXSSO\�LQFUHDVHV��7KLV�H[SODLQV�ZK\�LW�LV�SRVVLEOH�IRU�
VRIWZRRG�VDZWLPEHU�RXWSXW�WR�UHPDLQ�VWDEOH�RU�LQFUHDVH�ZLWK�

��(FRQRPHWULF�VWXGLHV�VKRZ�WKDW�VDZWLPEHU�SURGXFWV�DUH�WKH�PRVW�SULFH�
UHVSRQVLYH�LQ�WKH�VKRUW�UXQ��+RZHYHU��LQ�WKH�ORQJ�UXQ��LQYHVWPHQWV�LQ�QHZ�
SLQH�SODQWDWLRQV�KDYH�OHG�WR�VXEVWDQWLDO�LQFUHDVHV�LQ�SXOSZRRG�SURGXFWLRQ�

GHFUHDVLQJ�SULFHV��6RIWZRRG�VDZWLPEHU�RXWSXW�HYHQWXDOO\�
OHYHOV�RII�DV�WKH�DUHD�RI�QDWXUDO�SLQH�GHFOLQHV�RYHU�WLPH�

:KLOH�VWLOO�VHSDUDWHG�E\�ORZ�DQG�KLJK�SULFH�&RUQHUVWRQHV��
KDUGZRRG�UHPRYDO�IRUHFDVWV�YDU\�PXFK�OHVV�WKDQ�VRIWZRRG�
UHPRYDOV��¿JV���������$IWHU�LQFUHDVLQJ�IURP������WR�������
KDUGZRRG�UHPRYDOV�DUH�IRUHFDVWHG�WR�GHFOLQH�IRU�WKH�
ORZ�SULFH�&RUQHUVWRQHV��%��'��DQG�)���)RU�WKH�KLJK�SULFH�
&RUQHUVWRQHV��$��&��DQG�(���UHPRYDOV�LQFUHDVH�XQWLO�������
ZKHQ�WKH\�EHJLQ�WR�OHYHO�RII��,Q�FRQWUDVW�WR�WKH�VRIWZRRGV��
GLUHFW�LQYHVWPHQW�LQ�VRXWKHUQ�KDUGZRRG�IRUHVWV�KDV�EHHQ�
QHJOLJLEOH��DQG�QRQH�LV�SURMHFWHG�IRU�WKH�IXWXUH��7KH�UHVXOW�
LV�D�VWHDG\�GURS�LQ�KDUGZRRG�IRUHVW�DUHD�DQG�LQ�KDUGZRRG�
JURZLQJ�VWRFN�LQYHQWRULHV�

:KHQ�FRQVLGHUHG�WRJHWKHU��JURZLQJ�VWRFN�DQG�UHPRYDO�IRUHFDVWV�
LQGLFDWH�D�FRQWLQXDWLRQ�RI�VRPH�LPSRUWDQW�KLVWRULFDO�WUHQGV��
5HPRYDOV�DUH�IRUHFDVWHG�WR�LQFUHDVH�VXEVWDQWLDOO\�LQ�VSLWH�RI�D�
OHYHOLQJ�RII�RI�LQYHQWRULHV��¿J���������7KLV�UHÀHFWV�DQ�RQJRLQJ�
WUDQVLWLRQ�IURP�D�IRUHVW�PLQLQJ�DSSURDFK�WR�DQ�DJULFXOWXUDO�
PRGHO�RI�IRUHVW�SURGXFWLRQ��3ODQWHG�SLQH�PDQDJHPHQW�DOORZV�IRU�
PRUH�SURGXFWLRQ�IURP�D�VPDOOHU�ODQG�EDVH�ZLWK�D�PRUH�IUHTXHQW�
FDSWXUH�RI�IRUHVW�JURZWK��7KLV�PHDQV�ORZHU�LQYHQWRULHV�RQ�WKH�
JURXQG�FRPSDUHG�WR�QDWXUDOO\�UHJHQHUDWHG�IRUHVWV�

)LJXUH�����²+LVWRULFDO�������WR�������DQG�IRUHFDVWHG�������WR�������KDUGZRRG�DQG�VRIWZRRG�JURZLQJ�VWRFN�
LQYHQWRULHV��IRU�&RUQHUVWRQHV�$�DQG�'�
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)RUHVW�&RQGLWLRQ�)RUHFDVWV

7KH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�LV�GHVLJQHG�WR�UHSOLFDWH�
LQYHQWRULHV�DFURVV�EURDG�DUHDV²H�J���DJJUHJDWHV�RI�DW�OHDVW�
VHYHUDO�FRXQWLHV²DQG�IRU�EURDG�IRUHVW�W\SH�JURXSLQJV��
+RZHYHU��WKH�UHVDPSOLQJ�LPSXWDWLRQ�DSSURDFK�GRHV�SURYLGH�
VRPH�LQVLJKWV�LQWR�KRZ�GULYHUV�RI�FKDQJH�PD\�DOWHU�IRUHVW�
FRPSRVLWLRQ�DW�D�¿QHU�VFDOH��H�J���¿JXUH������VKRZV�IRUHVW�
IRUHFDVWV�RI�KDUGZRRG�W\SHV�IRU�WKH�KLJK�XUEDQL]DWLRQ�
ORZ�WLPEHU�SULFH�&RUQHUVWRQH�%��ZKLFK�OHDGV�WKH�RWKHU�
&RUQHUVWRQHV�LQ�GHFOLQHV�RI�IRUHVW�DUHD��)RU�WKLV�&RUQHUVWRQH��
DOO�KDUGZRRG�W\SHV�DUH�IRUHFDVWHG�WR�ORVH����PLOOLRQ�DFUHV��
����SHUFHQW��EXW�QRW�DOO�RI�WKH�IRUHVW�W\SHV�ORVH�DUHD�DW�WKH�VDPH�
UDWH��2DN�KLFNRU\�ORVHV�DERXW���SHUFHQW�FRPSDUHG�WR����SHUFHQW�
RU�PRUH�IRU�DOO�RWKHU�IRUHVW�W\SHV��7KH�PRVW�VXEVWDQWLDO�ORVVHV�
DUH�IRU�WKH�RWKHU�KDUGZRRG�DQG�\HOORZ�SRSODU�W\SHV��ZKLFK�
ORVH����SHUFHQW����PLOOLRQ�DQG���PLOOLRQ�DFUHV��UHVSHFWLYHO\���
'LJJLQJ�D�ELW�GHHSHU��ORVVHV�RI�WKH�\HOORZ�SRSODU�IRUHVW�W\SH�
DUH�H[SHFWHG�WR�EH�DERXW����SHUFHQW�LQ�WKH�&RDVWDO�3ODLQ��
�����PLOOLRQ�DFUHV��DQG�WKH�$SSDODFKLDQ�&XPEHUODQG�VXEUHJLRQ�
���PLOOLRQ�DFUHV���FRPSDUHG�WR�D�PRUH�VXEVWDQWLDO�ORVV�RI��
���SHUFHQW�LQ�WKH�3LHGPRQW������PLOOLRQ�DFUHV���

7KH�IRUHFDVWHG�DUHD�RI�VRIWZRRG�W\SHV�LV�VKRZQ�LQ��
¿JXUH�������/REOROO\�VKRUWOHDI�SLQH�LV�WKH�GRPLQDQW�W\SH�
DQG�LWV�DUHD�VWD\V�URXJKO\�OHYHO�WKURXJK�WKH�IRUHFDVW�SHULRG��
$OWKRXJK�RYHUDOO�IRUHVW�DUHD�LV�H[SHFWHG�WR�GHFOLQH�DQG�
VRIWZRRG�UHPRYDOV�DUH�IRUHFDVW�WR�LQFUHDVH��FRQWLQXHG�
LQYHVWPHQW�LQ�SODQWDWLRQV�HQDEOHV�WKLV�W\SH�WR�PDLQWDLQ�LWV�
DUHD��/RQJOHDI�VODVK�SLQH�LV�IRUHFDVWHG�WR�LQFUHDVH�VOLJKWO\�
ZKLOH�RDN�SLQH�LV�H[SHFWHG�WR�GHFOLQH��$OO�RWKHU�W\SHV�H[KLELW�
YHU\�OLWWOH�FKDQJH�

$QRWKHU�HOHPHQW�RI�IRUHVW�FRQGLWLRQV�WKDW�PD\�EH�HVSHFLDOO\�
LPSRUWDQW�IRU�ZLOGOLIH�LV�WKH�DJH�FODVV�GLVWULEXWLRQ�RI�IRUHVW�
W\SHV��FKDSWHU�����)LJXUH������VKRZV�IRUHFDVWV�RI�DJH�FODVVHV�
IRU�EURDG�IRUHVW�W\SHV�IRU�WKH�KLJK�XUEDQL]DWLRQ�KLJK�WLPEHU�
SULFHV�PRUH�SODQWLQJ�&RUQHUVWRQH�(��(DUO\�DJH�IRUHVWV�DUH�
WKRVH�WKDW�DUH�OHVV�WKDQ����\HDUV�ROG��PLG�DJH�IRUHVWV�DUH�
EHWZHHQ����DQG����\HDUV�ROG��DQG�ROG�DJH�IRUHVWV�DUH�JUHDWHU�
WKDQ����\HDUV�ROG��%HFDXVH�&RUQHUVWRQH�(�KDV�WKH�ODUJHVW�
FKDQJH�LQ�IRUHVW�PDQDJHPHQW�W\SHV��¿J�������DQG�WKH�PRVW�
KDUYHVWLQJ��¿J���������LW�LV�D�³EHVW´�FDVH�IRU�WKH�SURGXFWLRQ�RI�
HDUO\�DJH�IRUHVWV��

)LJXUH�����²7RWDO�IRUHVW�FDUERQ�VWRFN�������WR�������E\�&RUQHUVWRQH�)XWXUH�
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)LJXUH�����²)RUHFDVWV�RI�WRWDO�UHPRYDOV�IURP�JURZLQJ�VWRFN�������WR�������E\�&RUQHUVWRQH�)XWXUH�

)LJXUH�����²)RUHFDVWHG�UHPRYDOV�IURP�VRIWZRRG�JURZLQJ�VWRFN�������WR�������E\�&RUQHUVWRQH�)XWXUH�
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:LWK�WKH�H[FHSWLRQ�RI�SODQWHG�SLQH��DOO�IRUHVW�W\SHV�DUH�
IRUHFDVWHG�WR�H[SHULHQFH�D�GHFOLQH�LQ�HDUO\�DJH�IRUHVWV�
WKURXJKRXW�WKH�IRUHFDVW�SHULRG�IRU�&RUQHUVWRQH�(��
3ODQWHG�SLQH�IRUHVWV�DUH�IRUHFDVWHG�WR�VKLIW�WKHLU�DJH�FODVV�
GLVWULEXWLRQV�WRZDUG�PRUH�PLG�DJH�IRUHVWV�DV�WKH�UDWH�RI�
SODQWLQJ�GHFOLQHV�IURP�LWV�SHDN�LQ�WKH�ODWH�����V��0LG�DJH�
IRUHVW�DUHD�LQFUHDVHV�VWURQJO\��ZKLOH�HDUO\�DJH�IRUHVW�DUHD�
LQFUHDVHV�DW�D�PRUH�PRGHUDWH�UDWH��7KHUH�DUH�SUDFWLFDOO\�QR�
DFUHV�RI�ROG�DJH�IRUHVW�LQ�WKH�SODQWHG�SLQH�IRUHVW�W\SH�

+LJK�KDUYHVW�UDWHV�DQG�FRQYHUVLRQ�WR�SODQWHG�SLQH�LQ�
&RUQHUVWRQH�(�VKLIWV�WKH�DJH�FODVV�GLVWULEXWLRQ�RI�WKH�
QDWXUDOO\�UHJHQHUDWHG�SLQH�W\SHV��7KH�DUHD�RI�ROG�DJH�QDWXUDO�
SLQH�VWD\V�UHODWLYHO\�FRQVWDQW�ZKLOH�PLG�DJH�IRUHVWV�GHFOLQH�
E\����PLOOLRQ�DFUHV��DERXW����SHUFHQW��DQG�HDUO\�DJH�IRUHVWV�
GHFOLQH�E\�DERXW�����PLOOLRQ�DFUHV�����SHUFHQW���2DN�SLQH�
VKRZV�D�VLPLODU�SDWWHUQ�RI�DJH�FODVV�FKDQJHV�

,Q�FRQWUDVW�WR�WKH�VRIWZRRGV��KDUGZRRG�IRUHFDVWV�VKRZ�DQ�
LQFUHDVH�LQ�ROG�DJH�IRUHVWV��)RU�XSODQG�KDUGZRRGV��WKH�DUHD�
RI�PLG�DJH�IRUHVWV�LV�IRUHFDVWHG�WR�GHFOLQH�E\����PLOOLRQ�
DFUHV��GRZQ�IURP����SHUFHQW�LQ������WR����SHUFHQW�LQ��������
2YHU�WKLV�VDPH�SHULRG��ROG�DJH�IRUHVWV�DUH�IRUHFDVWHG�WR�
LQFUHDVH�E\����PLOOLRQ�DFUHV��XS�IURP����WR����SHUFHQW��DQG�
HDUO\�DJH�IRUHVWV�GHFUHDVH�E\���PLOOLRQ�DFUHV��GRZQ�IURP����
WR����SHUFHQW���2YHUDOO��WKH�VKLIW�DPRQJ�DJH�FODVVHV�UHYHDOV�
WKDW�WKH�HDUO\�DJH�FRPSRQHQW�RI�WKH�XSODQG�KDUGZRRG�W\SH�
GHFOLQHV�E\����SHUFHQW�DW�WKH�VDPH�WLPH�WKDW�WKH�ROG�DJH�
FRPSRQHQW�LQFUHDVHV�E\����SHUFHQW�

7KH�SDWWHUQ�RI�FKDQJH�IRU�ORZODQG�KDUGZRRG�IRUHVW�W\SHV�
LV�VLPLODU�WR�FKDQJHV�LQ�XSODQG�KDUGZRRG�IRUHVW�W\SHV��EXW�
FKDQJHV�RFFXU�DW�GLIIHUHQW�UDWHV��7KH�PLG�DJH�FRPSRQHQW�RI�
ORZODQG�KDUGZRRG�IRUHVWV�GHFOLQHV�E\�DERXW���PLOOLRQ�DFUHV�
����SHUFHQW���WKH�ROG�DJH�FRPSRQHQW�LQFUHDVHV�E\�DERXW���
PLOOLRQ�DFUHV�����SHUFHQW���DQG�WKH�HDUO\�DJH�FRPSRQHQW�
GHFOLQHV�E\�DERXW���PLOOLRQ�DFUHV�����SHUFHQW���$V�ZLWK�WKH�
XSODQG�IRUHVW�W\SHV��ZKLOH�WKH�WRWDO�DUHD�RI�WKH�IRUHVW�W\SH�
GHFOLQHV��WKH�DYHUDJH�DJH�RI�WKH�IRUHVW�W\SH�LQFUHDVHV�

&RQWUDU\�WR�&RUQHUVWRQH�(��&RUQHUVWRQH�)��¿J��������LV�
FKDUDFWHUL]HG�E\�OHVV�SODQWLQJ�DQG�D�ORZHU�KDUYHVW�UDWH��¿J��
�������7KH�UHVXOWV�IRU�&RUQHUVWRQHV�(�DQG�)�WKHUHIRUH�EUDFNHW�
WKH�DJH�FODVV�UHVXOWV�IRU�DOO�&RUQHUVWRQHV��)RU�&RUQHUVWRQH�
)��WKH�DUHD�RI�HDUO\�DJH�SODQWHG�SLQH�GHFOLQHV�RYHU�WLPH��LQ�
FRQWUDVW�WR�LQFUHDVHV�VLPXODWHG�XQGHU�&RUQHUVWRQH�(���DQG�
WKH�DJH�FODVV�GLVWULEXWLRQ�DSSURDFKHV�D�VWDVLV�

&RUQHUVWRQH�)�DOVR�UHVXOWV�LQ�OHVV�GUDPDWLF�FKDQJHV�LQ�
DUHD�RI�QDWXUDO�SLQH�ZKHQ�FRPSDUHG�WR�&RUQHUVWRQH�(��
ZLWK�PRUH�VWDELOLW\�LQ�WKH�HDUO\�DJH�FODVV��LQFUHDVHV�LQ�WKH�
ROG�DJH�FODVV��DQG�D����SHUFHQW�UHGXFWLRQ�LQ�GHFOLQHV�RI�WKH�
PLG�DJHG�FODVV��7KLV�SDWWHUQ�LV�PLUURUHG�LQ�WKH�RDN�SLQH�DJH�
FODVVHV��)RU�KDUGZRRG�IRUHVW�W\SHV��KRZHYHU��WKHUH�LV�OLWWOH�
GLIIHUHQFH�EHWZHHQ�&RUQHUVWRQHV�(�DQG�)��7KLV�LQGLFDWHV�WKDW�

PDQDJHPHQW�FKDQJHV�VWURQJO\�LQÀXHQFH�WKH�DJH�VWUXFWXUHV�
RI�WKH�VRIWZRRG�IRUHVW�W\SHV�EXW�KDYH�OLWWOH�LQÀXHQFH�RQ�WKH�
DJH�VWUXFWXUHV�RI�KDUGZRRG�IRUHVW�W\SHV�

',6&866,21�$1'�&21&/86,216

$�QXPEHU�RI�IRUFHV�RI�FKDQJH�ZLOO�DIIHFW�WKH�GHYHORSPHQW�RI�
IRUHVWV�RYHU�WKH�QH[W����\HDUV��7KH�8�6��)RUHVW�$VVHVVPHQW�
6\VWHP��ZKLFK�DFFRXQWV�IRU�ODQG�XVH�FKDQJHV��FOLPDWH�
FKDQJH��DQG�IRUHVW�PDQDJHPHQW��LV�XVHG�KHUH�WR�IRUHFDVW�IRUHVW�
FRQGLWLRQV�IRU�VL[�&RUQHUVWRQH�)XWXUHV��(DFK�&RUQHUVWRQH�
GHVFULEHV�WKH�IXWXUH�LQ�WHUPV�RI�KXPDQ�SRSXODWLRQ��SHUVRQDO�
LQFRPH��FOLPDWH��DQG�WKH�PDUNHWV�IRU�SURGXFWV�IURP�UXUDO�
ODQG�XVHV��$FURVV�DOO�RI�WKHVH�&RUQHUVWRQHV��WRWDO�IRUHVW�DUHD�
GHFOLQHV�DQG�FKDQJHV�DPRQJ�EURDG�IRUHVW�PDQDJHPHQW�W\SHV�
DUH�VXEVWDQWLDO��$PRQJ�WKH�¿YH�IRUHVW�PDQDJHPHQW�W\SHV��
RQO\�SODQWHG�SLQH�LV�H[SHFWHG�WR�LQFUHDVH�LQ�DUHD�IURP������WR�
������,Q�������SODQWHG�SLQH�FRPSULVHG����SHUFHQW�RI�VRXWKHUQ�
IRUHVWV��%\������SODQWHG�SLQH�LV�IRUHFDVWHG�WR�FRPSULVH�
VRPHZKHUH�EHWZHHQ����DQG����SHUFHQW�RI�IRUHVW�DUHD��7KH�
PLGSRLQW�RI�WKLV�UDQJH�RI�JURZWK��������SHUFHQW��LV�FRQVLVWHQW�
ZLWK�D�UHFHQW�VWXG\�E\�=KDQJ�DQG�3RO\DNRY��������WKDW�
IRUHFDVWV�D����SHUFHQW�H[SDQVLRQ�LQ�SODQWHG�SLQH�LQ�WKH�6RXWK�

)RUHVW�W\SHV�DUH�LQÀXHQFHG�GLIIHUHQWLDOO\�E\�XUEDQL]DWLRQ�
DQG�WLPEHU�PDUNHW�G\QDPLFV��,Q�JHQHUDO��KDUGZRRGV�DUH�
PRUH�VWURQJO\�LQÀXHQFHG�E\�XUEDQL]DWLRQ��DQG�VRIWZRRGV�DUH�
PRUH�VWURQJO\�LQÀXHQFHG�E\�IRUHVW�PDQDJHPHQW��$OWKRXJK�
SUHGLFWHG�UDWHV�RI�FKDQJH�YDU\��DOO�IRUHFDVWV�UHYHDO�WKDW�ODQG�
XVH�FKDQJHV�DQG�FRQYHUVLRQ�WR�SLQH�SODQWDWLRQV�ZLOO�UHVXOW�
LQ�D�FRQWLQXLQJ�GRZQZDUG�WUHQG�LQ�QDWXUDOO\�UHJHQHUDWHG�
SLQH�W\SHV��+DUGZRRG�W\SHV�DUH�PRVW�VWURQJO\�LQÀXHQFHG�
E\�XUEDQL]DWLRQ�DQG�DOO�&RUQHUVWRQH�)XWXUHV�VKRZ�GHFOLQHV�
LQ�KDUGZRRG�DUHD�WKDW�YDU\�LQ�GLUHFW�SURSRUWLRQ�WR�UDWHV�RI�
XUEDQL]DWLRQ�

1HDUO\�DOO�IRUHVWV�LQ�WKH�6RXWK�KDYH�EHHQ�KDUYHVWHG�DW�OHDVW�
RQFH�DQG�PXFK�RI�WKH�UHJLRQ¶V�IRUHVWV�DUH�WKH�UHVXOW�RI�
UHIRUHVWDWLRQ�DQG�DQ�DFFXPXODWLRQ�RI�ELRPDVV��$IWHU�D�ORQJ�
SHULRG�RI�DFFXPXODWLQJ�ELRPDVV��WKH�6RXWK¶V�IRUHVWV�DUH�
IRUHFDVWHG�WR�UHDFK�D�PD[LPXP�E\������DQG�WKHQ�WR�HLWKHU�
OHYHO�RII�RU�GHFOLQH�

6RXWKHUQ�IRUHVWV�DOVR�GH¿QH�D�ODUJH�SRRO�RI�WHUUHVWULDO�
FDUERQ�DPRXQWLQJ�WR������ELOOLRQ�WRQV��0LUURULQJ�FKDQJHV�
LQ�JURZLQJ�VWRFN�YROXPHV�VRPHZKDW��WKLV�SRRO�RI�FDUERQ�
LV�IRUHFDVWHG�WR�UHDFK�D�SHDN�IURP������WR�������DQG�WKHQ�
GHFOLQH�RYHU�WLPH��8UEDQL]DWLRQ�SDWWHUQV�DUH�WKH�GRPLQDQW�
GHWHUPLQDWHV�RI�WKH�VL]H�RI�WKH�IXWXUH�IRUHVW�FDUERQ�SRRO��
DOWKRXJK�VWURQJHU�IRUHVW�SURGXFW�PDUNHWV�FDQ�DPHOLRUDWH�
FDUERQ�ORVVHV�

)RUHVW�IRUHFDVWV�DGGUHVV�FKDQJH�LQ�FOLPDWH�YDULDEOHV�
E\�DVVRFLDWLQJ�IRUHFDVWHG��PXOWLSOH�\HDU�DYHUDJHV�RI�
WHPSHUDWXUHV��SUHFLSLWDWLRQ��DQG�SRWHQWLDO�HYDSRWUDQVSLUDWLRQ�





���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

ZLWK�KLVWRULFDO�FRQGLWLRQV��7KH�SRWHQWLDO�HIIHFWV�RI�RWKHU�
FKDQJHV��PRVW�QRWDEO\�&2��HQULFKPHQW�GR�QRW�HQWHU�
WKH�DQDO\VLV��&RQWUROOHG�H[SHULPHQWV�VKRZ�LQFUHDVHG�
SURGXFWLYLW\�ZLWK�&2��IHUWLOL]DWLRQ�EXW�DOVR�KLJKOLJKW�WKH�
LPSRUWDQW�LQWHUDFWLRQ�ZLWK�QLWURJHQ��SUHFLSLWDWLRQ��DQG�
RWKHU�FOLPDWH�DQG�VLWH�YDULDEOHV�LQ�GHWHUPLQLQJ�UHVSRQVH�
�0F&DUWK\�DQG�RWKHUV��������7KHVH�W\SHV�RI�LPSDFWV�RQ�
SURGXFWLYLW\�DUH�UHODWLYHO\�VXEWOH�FRPSDUHG�WR�WKH�YDULDELOLW\�
RI�¿HOG�LQYHQWRU\�PHDVXUHPHQWV�DQG�FRXOG�QRW�EH�IDFWRUHG�
LQWR�WKH�IRUHFDVWV��7KH�SRWHQWLDO�HIIHFWV�RI�DWPRVSKHULF�
FDUERQ�RQ�IRUHVW�ELRPDVV�DW�D�UHJLRQDO�VFDOH�UHPDLQV�DQ�
LPSRUWDQW�XQFHUWDLQW\�

7KH�6RXWK�SURGXFHV�WKH�PDMRULW\�RI�WLPEHU�SURGXFWV�LQ�WKH�
8QLWHG�6WDWHV��PRUH�WKDQ����SHUFHQW��LQFOXGLQJ�D�GLYHUVLW\�RI�
ERWK�KDUGZRRG�DQG�VRIWZRRG�RXWSXWV��)RUHVW�PDQDJHPHQW�
KDV�LQFUHDVHG�KDUYHVWLQJ�WKURXJKRXW�WKH�6RXWK�VLQFH�WKH�
����V��DQG�WKH�RXWSXW�SHU�XQLW�RI�JURZLQJ�VWRFN�KDV�LQFUHDVHG�
DV�PDQDJHPHQW�KDV�LQWHQVL¿HG��7KH�PRVW�LPSRUWDQW�IDFWRU�
LQ�FKDQJLQJ�WKH�SURGXFWLYLW\�RI�VRXWKHUQ�IRUHVWV�LV�WKH�
H[SDQVLRQ�LQ�WKH�DPRXQW�RI�SODQWHG�SLQH�IRUHVWV��%HFDXVH�RI�
LQFUHDVHV�LQ�WLPEHU�VXSSO\�IURP������WR�������UHPRYDOV�RI�
IRUHVW�ELRPDVV��JURZLQJ�VWRFN��DUH�IRUHFDVWHG�WR�LQFUHDVH�IRU�
DOO�&RUQHUVWRQHV��HYHQ�WKRVH�WKDW�SURMHFW�GHFUHDVLQJ�SULFHV��
5HPRYDOV�RI�VRIWZRRG�SXOSZRRG�DUH�UHVSRQVLYH�WR�IXWXUHV�
IRU�IRUHVW�SODQWLQJ�DQG�SURGXFW�SULFHV��8QGHU�D�KLJK�SULFH�
IXWXUH��VRIWZRRG�SXOSZRRG�RXWSXW�ZRXOG�LQFUHDVH�E\����
SHUFHQW��URXJKO\�HTXDO�WR�WKH�H[SDQVLRQ�LQ�RXWSXW�REVHUYHG�
EHWZHHQ������DQG�������7KHVH�SURMHFWLRQV�RI�UHPRYDOV�DUH�
EDVHG�RQ�WKH�SULFH�DVVXPSWLRQV�RI�WKH�&RUQHUVWRQH�)XWXUHV�
DQG�QRW�RQ�IRUHFDVWV�RI�GHPDQG��7LPEHU�KDUYHVW�IRUHFDVWV�
XQGHU�YDULRXV�PDUNHW�FRQGLWLRQV�OLQNHG�WR�WKH�&RUQHUVWRQHV�
DUH�GLVFXVVHG�LQ�FKDSWHUV���DQG����

7KH�FRPELQDWLRQ�RI�ODQG�XVH�FKDQJH��PDQDJHPHQW�
LQWHQVLWLHV��DQG�FOLPDWH�UHVXOW�LQ�D�QXPEHU�RI�FKDQJHV�LQ�WKH�
FRPSRVLWLRQ�DQG�VWUXFWXUH�RI�WKH�UHJLRQ¶V�IRUHVWV��7KH�IRUHVW�
W\SH�FRPSRVLWLRQ�RI�WKH�EURDG�IRUHVW�PDQDJHPHQW�JURXSV�DUH�
IRUHFDVWHG�WR�FKDQJH�DQG�WKH�DJH�VWUXFWXUH�RI�WKHVH�IRUHVWV�DUH�
DOVR�DOWHUHG��$OWKRXJK�WKH�RYHUDOO�ORVV�RI�XSODQG�KDUGZRRG�
DFUHDJH�LV�IRUHFDVWHG�WR�EH�LQ�WKH�UDQJH�RI���WR����SHUFHQW��
WKH�RDN�KLFNRU\�IRUHVW�W\SH�UHPDLQV�HVVHQWLDOO\�FRQVWDQW��7KH�
\HOORZ�SRSODU�IRUHVW�W\SH�LV�IRUHFDVWHG�WR�GHFOLQH�WKH�PRVW��
ZLWK�WKH�KLJKHVW�ORVVHV�IRUHFDVWHG�IRU�WKH�3LHGPRQW��7KH�
DJH�DQG�VSHFLHV�VWUXFWXUH�RI�VRIWZRRG�IRUHVW�W\SHV�LV�PRVW�
VWURQJO\�LQÀXHQFHG�E\�IRUHVW�KDUYHVWLQJ�DQG�PDQDJHPHQW�
WLHG�WR�WLPEHU�PDUNHWV��ZKLOH�WKH�IXWXUH�VWUXFWXUH�RI�
KDUGZRRG�IRUHVWV�LV�PRVW�VWURQJO\�DIIHFWHG�E\�XUEDQL]DWLRQ�
GULYHQ�ODQG�XVH�FKDQJHV��LQFUHDVHG�SRSXODWLRQ�JURZWK�DQG�
LQFRPH���5HGXFWLRQV�RI�QDWXUDOO\�UHJHQHUDWHG�SLQH�IRUHVWV�
DUH�QRW�HTXDOO\�GLVWULEXWHG�DPRQJ�DJH�FODVVHV��PLG�DJH�DQG�
HDUO\�DJH�IRUHVWV�GHFOLQH�EXW�ROG�DJH�IRUHVWV�UHPDLQ�UHODWLYHO\�
FRQVWDQW��)RU�KDUGZRRGV��WKH�DJH�GLVWULEXWLRQ�RI�ERWK�XSODQG�
DQG�ORZODQG�KDUGZRRG�W\SHV�VKLIW��ZLWK�OHVV�RI�WKHVH�IRUHVW�
W\SHV�FODVVL¿HG�DV�HDUO\�DJH�DQG�PRUH�FODVVL¿HG�DV�ROGHU�DJH�

/,7(5$785(�&,7('

&RXOVRQ��'�3���-R\FH�/�$���3ULFH��'�7��>DQG�RWKHUV@��������&OLPDWH�VFHQDULRV
�� IRU�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV�DW�WKH�FRXQW\�VSDWLDO�VFDOH�XVLQJ�
65(6�VFHQDULRV�$�%�DQG�$��DQG�35,60�FOLPDWRORJ\��)RUW�&ROOLQV��
&2��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�
5HVHDUFK�6WDWLRQ��KWWS���ZZZ�IV�IHG�XV�UP�GDWDBDUFKLYH�GDWDDFFHVV�
86B&OLPDWH6FHQDULRVBFRXQW\B$�%B$�B35,60�VKWPO��>'DWH�DFFHVVHG��
-DQXDU\���������@�

+HDWK��/�6���6PLWK��-�(���6NRJ��.�(��>DQG�RWKHUV@��������0DQDJHG�IRUHVW�
FDUERQ�HVWLPDWHV�IRU�WKH�8�6��JUHHQKRXVH�JDV�LQYHQWRU\�������������
-RXUQDO�RI�)RUHVWU\������������������

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&�������D��&OLPDWH�
FKDQJH�������V\QWKHVLV�UHSRUW��*HQHYD��6ZLW]HUODQG��KWWS���ZZZ�LSFF�
FK�SXEOLFDWLRQVBDQGBGDWD�DU��V\U�HQ�FRQWHQWV�KWPO��>'DWH�DFFHVVHG��
-DQXDU\���������@�

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&�������E��*HQHUDO�
JXLGHOLQHV�RQ�WKH�XVH�RI�VFHQDULR�GDWD�IRU�FOLPDWH�LPSDFW�DQG�DGDSWDWLRQ�
DVVHVVPHQW��KWWS���ZZZ�LSFF�GDWD�RUJ�JXLGHOLQHV�7*,&$BJXLGDQFHB
VGFLDDBY�B¿QDO�SGI��>'DWH�DFFHVVHG��-DQXDU\���������@�

/LQDFUH��(�7��������$�VLPSOH�IRUPXOD�IRU�HVWLPDWLQJ�HYDSRUDWLRQ�UDWHV�
LQ�YDULRXV�FOLPDWHV��XVLQJ�WHPSHUDWXUH�GDWD�DORQH��$JULFXOWXUDO�
0HWHRURORJ\�����������9RO�����

0F&DUWK\��+�5���2UHQ��5���-RKQVHQ��.�+��>DQG�RWKHUV@��������5H�DVVHVVPHQW�
RI�SODQW�FDUERQ�G\QDPLFV�DW�WKH�'XNH�IUHH�DLU�&2��HQULFKPHQW�VLWH��
LQWHUDFWLRQV�RI�DWPRVSKHULF�>&2�@�ZLWK�QLWURJHQ�DQG�ZDWHU�DYDLODELOLW\�
RYHU�VWDQG�GHYHORSPHQW��1HZ�3K\WRORJLVW������������������

0LOHV��3�'���%UDQG��*�-���$OHULFK��&�/��>DQG�RWKHUV@��������7KH�)RUHVW�
,QYHQWRU\�DQG�$QDO\VLV�GDWDEDVH��GDWDEDVH�GHVFULSWLRQ�DQG�XVHUV�PDQXDO��
9HUVLRQ������*HQ��7HFK��5HS��1&±�����6W��3DXO��01��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�5HVHDUFK�6WDWLRQ������S�

3HQPDQ��-���*\WDUVN\��0���+LUDLVKL��7��>DQG�RWKHUV@��HGV��������*RRG�
SUDFWLFH�JXLGDQFH�IRU�ODQG�XVH��ODQG�XVH�FKDQJH��DQG�IRUHVWU\��+D\DPD��
.DQDJDZD��-DSDQ��,QVWLWXWH�IRU�*OREDO�(QYLURQPHQWDO�6WUDWHJLHV�IRU�WKH�
,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH������S��KWWS���ZZZ�LSFF�
QJJLS�LJHV�RU�MS�SXEOLF�JSJOXOXFI�JSJOXOXFI�KWP��>'DWH�DFFHVVHG���
$SULO���������@�

3R\ODNRY��0���:HDU��'�1���+XJJHWW��5��������+DUYHVW�FKRLFH�DQG�WLPEHU�
VXSSO\�PRGHOV�IRU�IRUHVW�IRUHFDVWLQJ��)RUHVW�6FLHQFH�����������������

6PLWK��-�(���+HDWK��/�6���1LFKROV��0�&��������8�6��IRUHVW�FDUERQ�FDOFXODWLRQ�
WRRO��IRUHVW�ODQG�FDUERQ�VWRFNV�DQG�QHW�DQQXDO�VWRFN�FKDQJH��*HQ�7HFK��
5HS��156�����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��1RUWKHUQ�5HVHDUFK�6WDWLRQ�����S�

6PLWK��:�%���0LOHV��3�'���3HUU\��&�+���3XJK��6�$��������)RUHVW�UHVRXUFHV�RI�
WKH�8QLWHG�6WDWHV��������*HQ��7HFK��5HS��:2�����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������)XWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�
6WDWLRQ�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������7KH�6RXWK¶V�
)RXUWK�)RUHVW��DOWHUQDWLYHV�IRU�WKH�IXWXUH��)RU��5HV��5HS������:DVKLQJWRQ��
'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

:HDU��'�1���&DUWHU��'�5���3UHVWHPRQ��-��������7KH�8�6��6RXWK¶V�WLPEHU�
VHFWRU�LQ�������D�SURVSHFWLYH�DQDO\VLV�RI�UHFHQW�FKDQJH��*HQ��7HFK��5HS��
656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

:HDU��'�1��������)RUHFDVWV�RI�FRXQW\�OHYHO�ODQG�XVHV�XQGHU�WKUHH�IXWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�
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&+$37(5�����)RUHFDVWV�RI�)RUHVW�&RQGLWLRQV

:HDU��'�1���*UHLV��-�*��������6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��
VXPPDU\�UHSRUW��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�
����S�

:HDU��'�1���+XJJHWW��5���/L��5��>DQG�RWKHUV@��������)RUHFDVWV�RI�IRUHVW�
FRQGLWLRQV�LQ�8�6��UHJLRQV�XQGHU�IXWXUH�VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�
VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��
656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

=KDQJ��'���3RO\DNRY��0��������7KH�JHRJUDSKLFDO�GLVWULEXWLRQ�RI�SODQWDWLRQ�
IRUHVWV�DQG�ODQG�UHVRXUFHV�SRWHQWLDOO\�DYDLODEOH�IRU�SLQH�SODQWDWLRQV�LQ�WKH�
8�6��6RXWK��%LRPDVV�DQG�%LRHQHUJ\��������������������
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&+$37(5�����)RUHVW�2ZQHUVKLS�'\QDPLFV�RI�6RXWKHUQ�)RUHVWV�

� %UHWW�-��%XWOHU�DQG�'DYLG�1��:HDU�

.(<�),1',1*6

�� 3ULYDWH�ODQGRZQHUV�KROG����SHUFHQW�RI�WKH�IRUHVW�DUHD�LQ�
WKH�6RXWK��WZR�WKLUGV�RI�WKLV�DUHD�LV�RZQHG�E\�IDPLOLHV�RU�
LQGLYLGXDOV�

�� )LIW\�QLQH�SHUFHQW�RI�IDPLO\�IRUHVW�RZQHUV�RZQ�EHWZHHQ���
DQG���DFUHV�RI�IRUHVW�ODQG��EXW����SHUFHQW�RI�IDPLO\�RZQHG�
IRUHVWV�DUH�LQ�KROGLQJV�RI�����DFUHV�RU�PRUH�

��7ZR�WKLUGV�RI�IDPLO\�IRUHVW�ODQG�LV�RZQHG�E\�SHRSOH�ZKR�
KDYH�KDUYHVWHG�DQG�VROG�WUHHV�IURP�WKHLU�ODQG��$VVXPLQJ�
WKDW�FRUSRUDWH�RZQHUV�KDYH�KDUYHVWHG�WLPEHU��WKHQ�LQ�
DOO�DERXW���RI�HYHU\����DFUHV�RI�SULYDWH�IRUHVW�ODQG�LQ�WKH�
6RXWK�LV�RZQHG�E\�LQGLYLGXDOV�RU�RUJDQL]DWLRQV�ZKR�KDYH�
FRPPHUFLDOO\�KDUYHVWHG�WKHLU�WLPEHU�

��7KH�DYHUDJH�VL]H�RI�IDPLO\�IRUHVW�KROGLQJV�LV����DFUHV��
2QJRLQJ�SDUFHOODWLRQ�DQG�IUDJPHQWDWLRQ�WKURXJK�HVWDWH�
GLVSRVDO�DQG�XUEDQL]DWLRQ�ZLOO�FRQWLQXH�WR�DOWHU�IRUHVW�
PDQDJHPHQW�LQ�WKH�6RXWK�

��7KH�IRUHVW�SURGXFWV�LQGXVWU\�GLYHVWHG�DERXW�WKUHH�IRXUWKV�
RI�LWV�WLPEHUODQG�KROGLQJV�EHWZHHQ������DQG�������WKH�
ODUJHVW�RZQHUVKLS�WUDQVLWLRQ�LQ�WKH�ODVW�FHQWXU\��7KH�ODUJHVW�
JDLQ�LQ�RZQHUVKLS�ZDV�UHDOL]HG�E\�WLPEHU�LQYHVWPHQW�
PDQDJHPHQW�RUJDQL]DWLRQV�DQG�UHDO�HVWDWH�LQYHVWPHQW�
WUXVWV�

�� )RUHVW�SURGXFWV�LQGXVWU\�GLYHVWLWXUHV�ZHUH�OLNHO\�GULYHQ�E\�
D�FRPELQDWLRQ�RI�IDFWRUV�LQFOXGLQJ�PHUJHUV��DOOHYLDWLRQ�RI�
WLPEHU�VFDUFLW\�FRQFHUQV��QHZ�WHFKQRORJLHV�IRU�UHGXFLQJ�
WKH�FRVW�RI�¿EHU�DFTXLVLWLRQ��UHGHSOR\PHQW�RI�FDSLWDO��DQG�
GHVLUH�WR�UHGXFH�WD[�EXUGHQV�

��$V�D�UHVXOW�RI�WKH�WUDQVIHU�RI�KROGLQJV�IURP�WKH�IRUHVW�
SURGXFWV�LQGXVWU\�WR�WLPEHU�LQYHVWPHQW�PDQDJHPHQW�
RUJDQL]DWLRQV�DQG�UHDO�HVWDWH�LQYHVWPHQW�WUXVWV��IRUHVW�ODQG�
KHOG�E\�FRUSRUDWLRQV�LV�QRZ�D�PRUH�OLTXLG�DVVHW�FODVV�DQG�
ZLOO�OLNHO\�WUDGH�PRUH�IUHTXHQWO\�LQ�WKH�IXWXUH��,I�WKLV�KROGV��
LQGLYLGXDO�FRUSRUDWH�IRUHVW�KROGLQJV�FRXOG�GHFOLQH�LQ�VL]H�
RYHU�WLPH�

�%UHWW�-��%XWOHU�LV�D�5HVHDUFK�)RUHVWHU��)RUHVW�,QYHQWRU\�DQG�$QDO\VLV��
1RUWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
$PKHUVW��0$��������'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�
,QWHJUDWHG�)RUHVW�6FLHQFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5DOHLJK��1&������

��$OWKRXJK�WKH�IRUHVW�SURGXFWV�LQGXVWU\�ODQG�EDVH�ZDV�ORQJ�
SHUFHLYHG�WR�EH�D�VWDEOH�DQG�SUHGLFWDEOH�FRPSRQHQW�RI�WKH�
IRUHVW�ODQGVFDSH�LQ�WKH�6RXWK��FRUSRUDWH�ODQGV�PD\�EHFRPH�
OHVV�VWDEOH�DQG�PRUH�FKDQJHDEOH�ZLWK�LPSOLFDWLRQV�IRU�ERWK�
WLPEHU�DQG�QRQWLPEHU�YDOXHV�RI�IRUHVW�ODQGV�

�� ,QFUHDVHG�OLTXLGLW\�RI�IRUHVW�DVVHWV�DUJXHV�IRU�LQFUHDVHG�
PRQLWRULQJ�RI�RZQHUVKLS�FKDQJHV�DQG�RI�IRUHVW�ODQG�
WUDQVDFWLRQ�YDOXHV�WR�EHWWHU�XQGHUVWDQG�WKH�FRQVHUYDWLRQ�
LPSOLFDWLRQV�RI�HFRQRPLF�WUHQGV�

,1752'8&7,21

)RUHVW�RZQHUVKLS�LQ�WKH�6RXWK�KDV�HYROYHG�VXEVWDQWLDOO\�
RYHU�WKH�SDVW�GHFDGH��UDLVLQJ�TXHVWLRQV�DERXW�FKDQJHV�LQ�WKH�
ODQGRZQHU�REMHFWLYHV�DQG�DSSURDFKHV�WR�IRUHVW�PDQDJHPHQW�
DQG�XOWLPDWHO\�DERXW�WKH�UHWHQWLRQ�RI�IRUHVW�ODQGV��+RZ�ZLOO�
RZQHUVKLS�FKDQJH�LQ�WKH�IXWXUH"�:KDW�DUH�WKH�LPSOLFDWLRQV�
IRU�IRUHVW�PDQDJHPHQW�DQG�IRUHVW�VXVWDLQDELOLW\"�,Q�
WKLV�FKDSWHU��ZH�H[DPLQH�WKH�UHFHQW�G\QDPLFV�RI�IRUHVW�
RZQHUVKLS��GHYHORS�IRUHFDVWV�RI�SRWHQWLDO�IXWXUH�FKDQJHV��
DQG�LGHQWLI\�VRPH�LPSOLFDWLRQV�RI�WKHVH�FKDQJHV�IRU�IRUHVW�
FRQGLWLRQV�DQG�PDQDJHPHQW�

$OWKRXJK�SXEOLF�RZQHUVKLS�RI�IRUHVWV�LQ�WKH�6RXWK�KDV�JURZQ�
VOLJKWO\�RYHU�WKH�SDVW����\HDUV��SULYDWH�RZQHUV�FRQWLQXH�WR�
GRPLQDWH��QRZ�KROGLQJ����SHUFHQW�RI�IRUHVW�ODQGV�LQ�WKH�
UHJLRQ��1HYHUWKHOHVV�WKH�SULYDWH�JURXS�KDV�H[SHULHQFHG�D�
GUDPDWLF�FKDQJH�DPRQJ�FRPPHUFLDO�RZQHUV�DQG�DQ�RQJRLQJ�
FKDQJH�G\QDPLF�ZLWKLQ�WKH�IDPLO\�KHOG�IRUHVW�RZQHUVKLS�
JURXS���6LQFH�������WKH�IRUHVW�SURGXFWV�LQGXVWU\²GH¿QHG�
DV�ODQGRZQHUV�ZKR�DOVR�RZQ�SULPDU\�ZRRG�SURFHVVLQJ�
IDFLOLWLHV��VXFK�DV�VDZPLOOV�DQG�SXOS�PLOOV²GLYHVWHG�PRVW�
RI�LWV�ODQG�EDVH��URXJKO\����PLOOLRQ�DFUHV��HLWKHU�E\�RXWULJKW�
VDOH�RU�WKURXJK�D�FKDQJH�LQ�RUJDQL]DWLRQDO�VWUXFWXUH��1HZ�
W\SHV�RI�FRUSRUDWH�RZQHUV��SULPDULO\�WLPEHU�LQYHVWPHQW�
PDQDJHPHQW�RUJDQL]DWLRQV��7,02V��DQG�UHDO�HVWDWH�
LQYHVWPHQW�WUXVWV��5(,7V���QRZ�PDQDJH�WKHVH�ODQGV�XVLQJ�
EXVLQHVV�PRGHOV�WKDW�GLIIHU�IURP�WKRVH�RI�SUHYLRXV�RZQHUV��
$W�WKH�VDPH�WLPH��WKH�DUHD�FRQWUROOHG�E\�QRQ�FRUSRUDWH�
RZQHUV��SULPDULO\�IDPLO\�IRUHVW�RZQHUV��KDV�LQFUHDVHG��DQG�

�7KH�WHUP�IDPLO\�IRUHVW�RZQHUV�UHIHUV�WR�³IDPLOLHV��LQGLYLGXDOV��WUXVWV��
HVWDWHV��IDPLO\�SDUWQHUVKLSV��DQG�RWKHU�XQLQFRUSRUDWHG�JURXSV�RI�
LQGLYLGXDOV�WKDW�RZQ�IRUHVW�ODQG´��%XWOHU�������

$)"15&3����
� )RUHVW�2ZQHUVKLS�'\QDPLFV�
� RI�6RXWKHUQ�)RUHVWV



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WKLV�JURXS�LV�FRQWLQXLQJ�WR�HYROYH�LQ�UHVSRQVH�WR�FKDQJLQJ�
GHPRJUDSKLFV�DQG�REMHFWLYHV��7KH�G\QDPLFV�RI�FRUSRUDWH�
DQG�IDPLO\�IRUHVW�RZQHUV�ZLWKLQ�WKH�FRQWH[W�RI�RQJRLQJ�
XUEDQL]DWLRQ�DQG�FKDQJHV�LQ�ODQGVFDSH�FRQ¿JXUDWLRQ�PD\�
DOWHU�WKH�RSHUDELOLW\�RI�IRUHVWHG�SDUFHOV�DQG�WKH�GHVLUDELOLW\�RI�
KROGLQJ�IRUHVW�ODQGV�IRU�ORQJ�SHULRGV�RI�WLPH�

7KH�SXEOLVKHG�OLWHUDWXUH�RIIHUV�OLWWOH�LQIRUPDWLRQ�DERXW�WKH�
IDFWRUV�WKDW�LQÀXHQFH�IRUHVW�RZQHUVKLS�G\QDPLFV��0RVW�
VWXGLHV�KDYH�EHHQ�HLWKHU�GHVFULSWLYH��VXFK�DV�JHQHUDO�IRUHVW�
DVVHVVPHQWV��RU�WKH\�H[DPLQHG�WLPEHU�KDUYHVWLQJ�RU�RWKHU�
VSHFL¿F�ODQGRZQHU�DFWLYLWLHV��7KLV�SDXFLW\�RI�LQIRUPDWLRQ�
KDV�OLPLWHG�IRUHVW�SURMHFWLRQV�V\VWHPV�WR�VLPSOH�VHWV�RI�
DVVXPSWLRQV�DERXW�WKH�GLVWULEXWLRQ�RI�IXWXUH�IRUHVW�ODQG�
DPRQJ�RZQHUVKLS�FODVVHV��,Q�WKH�SURMHFWLRQV�SUHVHQWHG�LQ�
RWKHU�FKDSWHUV�RI�WKLV�UHSRUW��H�J���FKDSWHU�����WKH�DUHD�RI�
)HGHUDO�IRUHVW�ODQG�LV�KHOG�FRQVWDQW�DQG�ODQG�XVH�FKDQJHV�
DUH�DOORFDWHG�DPRQJ�WKH�6WDWH��ORFDO��DQG�SULYDWH�RZQHUVKLS�
FDWHJRULHV�DFFRUGLQJ�WR�WKHLU�FXUUHQW�GLVWULEXWLRQV²DV�KDV�
EHHQ�WKH�PHWKRGRORJ\�RI�SUHYLRXV�SURMHFWLRQV�V\VWHPV�
�+D\QHV��������$OWKRXJK�QHFHVVDU\��WKLV�DSSURDFK�LJQRUHV�
WKH�G\QDPLFV�RI�VRXWKHUQ�RZQHUVKLS�SDWWHUQV�DQG�WKHLU�
UHVXOWLQJ�LPSDFWV�RQ�ODQG�XVH�DQG�IRUHVW�PDQDJHPHQW��
7KHUHIRUH��ZH�KDYH�FROOHFWHG�DQG�DSSOLHG�DYDLODEOH�
LQIRUPDWLRQ�IURP�DQFLOODU\�VWXGLHV�WR�DXJPHQW�PRGHO�UHVXOWV�
DQG�WR�SURYLGH�EHWWHU�LQVLJKWV�LQWR�SRWHQWLDO�FKDQJHV�LQ�
SULYDWH�IRUHVW�RZQHUVKLS��

0RVW�IRUHVW�DVVHVVPHQWV�LQFOXGH�VRPH�OHYHO�RI�LQIRUPDWLRQ�
RQ�IRUHVW�RZQHUVKLS�SDWWHUQV��2QH�RI�WKH�¿UVW�WLPEHU�UHVRXUFH�
DVVHVVPHQWV�RI�WKH�8QLWHG�6WDWHV��FRQGXFWHG�LQ�WKH�����V��
LQFOXGHG�D�VHSDUDWH�FKDSWHU�RQ�WKH�FKDUDFWHULVWLFV�RI�IRUHVW�
RZQHUV��-RVHSKVRQ�DQG�0F*XLUH��������DQG�ODQGRZQHU�
LQIRUPDWLRQ�KDV�EHFRPH�D�VWDQGDUG�HOHPHQW�RI�RWKHU�QDWLRQDO�
�6PLWK�DQG�RWKHUV��������UHJLRQDO��:HDU�DQG�*UHLV��������
DQG�6WDWH�OHYHO��&RQQHU�DQG�RWKHUV�������IRUHVW�DVVHVVPHQWV�

$SDUW�IURP�WKH�JHQHUDO�GHVFULSWLRQV��WKHUH�KDYH�EHHQ�PDQ\�
VWXGLHV�WKDW�KDYH�H[DPLQHG�VSHFL¿F�RZQHUV�DQG�RU�DFWLYLWLHV��
/DQGRZQHU�VXUYH\V��IRFXV�JURXSV��DQG�SHUVRQDO�LQWHUYLHZV�DUH�
FRPPRQ�WHFKQLTXHV�IRU�GHYHORSLQJ�D�GHHSHU�XQGHUVWDQGLQJ�
RI�SULYDWH�IRUHVW�RZQHUV��+RGJGHQ�DQG�RWKHUV��������7KH�¿UVW�
IRUHVW�RZQHUVKLS�VWXGLHV�LQ�WKH�8QLWHG�6WDWHV�ZHUH�FRQGXFWHG�
LQ�WKH�����V��%DUUDFORXJK�DQG�5HWWLH��������1DWLRQDO�
VXUYH\V�RI�IRUHVW�RZQHUV�ZHUH�FRQGXFWHG�LQ�������%LUFK�DQG�
RWKHUV��������������%LUFK��������DQG�������%XWOHU��������
8QIRUWXQDWHO\��FRPSDULVRQV�DFURVV�WKHVH�VWXGLHV�DUH�KDPSHUHG�
E\�YDULDWLRQV�LQ�TXHVWLRQV�DVNHG��VXEMHFW�SRSXODWLRQV��DQG�RU�
PHWKRGRORJLHV�

0DQ\�UHVHDUFKHUV�KDYH�VWXGLHG�WKH�PDQDJHPHQW�EHKDYLRUV�
RI�VSHFL¿F�SULYDWH�RZQHUV��LQFOXGLQJ�WLPEHU�KDUYHVWLQJ��
UHIRUHVWDWLRQ��DQG�WLPEHU�VWDQG�LPSURYHPHQW��%HDFK�
DQG�RWKHUV��������UHFUHDWLRQDO�DFFHVV��6Q\GHU�DQG�RWKHUV�
�������IRUHVW�FHUWL¿FDWLRQ��.LOJRUH�DQG�RWKHUV��������
ELRPDVV�KDUYHVWLQJ��-RVKL�DQG�0HKPRRG��������DQG�

FDUERQ�VHTXHVWUDWLRQ��)OHWFKHU�DQG�RWKHUV��������$OWKRXJK�
WKHLU�PHWKRGV�YDULHG��PRVW�RI�WKH�VWXGLHV�KDYH�WDNHQ�
DQ�HFRQRPHWULF�DSSURDFK�WR�WHVW�K\SRWKHVHV�UHJDUGLQJ�
ODQGRZQHU�GHFLVLRQ�PDNLQJ��

2I�WKH�VWXGLHV�RQ�IRUHVW�RZQHUVKLS�G\QDPLFV��SDUFHOODWLRQ�
KDV�EHHQ�D�GRPLQDQW�WRSLF��EXW�PRVW�VWXGLHV�KDYH�IRFXVHG�RQ�
LPSDFWV��*HUPDLQ�DQG�RWKHUV�������UDWKHU�WKDQ�HPSLULFDOO\�
WHVWLQJ�WKH�FDXVHV�RI�SDUFHOODWLRQ��7KH�H[FHSWLRQ�ZDV�D�VWXG\�
RI�6WDWH�OHYHO�VXPPDULHV�E\�0HKPRRG�DQG�=KDQJ��������
WKDW�VKRZHG�FRUUHODWLRQ�RI�SDUFHO�VL]H�ZLWK�GHDWK�UDWHV��
XUEDQL]DWLRQ��LQFRPH�OHYHOV��UHJXODWRU\�XQFHUWDLQW\��DQG�
DYDLODELOLW\�RI�¿QDQFLDO�DVVLVWDQFH��

:H�NQRZ�RI�QR�SXEOLVKHG�UHVHDUFK�WKDW�KDV�RIIHUHG�D�
WKHRUHWLFDO�IUDPHZRUN�IRU�SUHGLFWLQJ�IRUHVW�RZQHUVKLS�
SDWWHUQV�DQG�RQO\�D�KDQGIXO�RI�VWXGLHV�WKDW�KDYH�TXDQWL¿HG�
KLVWRULFDO�FKDQJHV�LQ�RZQHUVKLS�RYHU�WLPH��7KHUHIRUH��RXU�
DSSURDFK�LQ�WKLV�FKDSWHU�LV�WR�XVH�LQIRUPDWLRQ�IURP�H[LVWLQJ�
VWXGLHV�RQ�ODQGRZQHU�EHKDYLRU�WR�H[SORUH�WKH�SRWHQWLDO�
LPSOLFDWLRQV�RI�D�VHW�RI�DOWHUQDWLYH�IXWXUHV��FKDSWHU�����

0(7+2'6

7KH�DQDO\VLV�RI�RZQHUVKLS�FKDQJH�UHOLHV�KHDYLO\�RQ�VXUYH\V�
RI�IRUHVWV�DQG�IRUHVW�RZQHUV��:H�XVH�IRUHVW�LQYHQWRU\�GDWD�
IURP�WKH�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV��),$��3URJUDP�
RI�WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
�%HFKWROG�DQG�3DWWHUVRQ�������IRU�IRXQGDWLRQDO�GDWD�RQ�
EURDG�RZQHUVKLS�FODVVHV��DQG�WKH�),$�1DWLRQDO�:RRGODQG�
2ZQHU�6XUYH\��%XWOHU�DQG�RWKHUV�������IRU�LQVLJKWV�LQWR�
WKH�FKDUDFWHULVWLFV��DWWLWXGHV��DQG�EHKDYLRUV�RI�IDPLO\�IRUHVW�
RZQHUV��$WWULEXWHV�H[DPLQHG�LQFOXGH�SDUFHOODWLRQ�DQG�LWV�
LPSDFW�RQ�UHVRXUFH�DYDLODELOLW\��DEVHQWHH�RZQHUVKLS��SXEOLF�
DFFHVV�WR�SULYDWH�ODQGV��DQG�LQWHUJHQHUDWLRQDO�ODQG�WUDQVIHUV��
:H�UHO\�RQ�H[LVWLQJ�OLWHUDWXUH�DQG�H[SHUW�LQWHUSUHWDWLRQ�WR�
GHVFULEH�SRWHQWLDO�FRQVHTXHQFHV�

2XU�H[DPLQDWLRQ�RI�WKH�IRUHVW�SURGXFWV�LQGXVWU\�GLYHVWLWXUH�
LQYROYHG�XVH�RI�DQ�RZQHUVKLS�GDWDEDVH�DQG�JHRJUDSKLF�
LQIRUPDWLRQ�V\VWHP�RXWSXW�IURP�/DQZRUWK��,QF���WR�JHQHUDWH�
HVWLPDWHV�RI�WRWDO�DFUHV�RI�RZQHUVKLS�FODVVL¿HG�LQWR�WKH�
IROORZLQJ�FDWHJRULHV��IRUHVW�SURGXFWV�LQGXVWU\��7,02V��
5(,7V��DQG�RWKHU�FRUSRUDWLRQV��:H�XVH�VXPPDULHV�RI�WKHVH�
GDWD�WR�HYDOXDWH�WRWDOV�DQG�FKDQJHV�E\�VXEUHJLRQ�DQG�6WDWH�
IRU�������������DQG�������$OWKRXJK�QRW�HQWLUHO\�FRQVLVWHQW�
ZLWK�),$�UHFRUGV��WKH�/DQZRUWK�GDWDEDVH�SURYLGHV�DQ�LQGH[�
RI�FKDQJH�WKDW�LV�FRQVLVWHQW�DFURVV�DOO�6RXWKHUQ�6WDWHV�IRU�WKH�
VHOHFWHG�WLPH�SHULRGV�

:H�EDVH�RXU�GLVFXVVLRQ�RI�WKH�GHWHUPLQDQWV�RI�ODQGRZQHUVKLS�
FKDQJH�RQ�D�UHFHQW�DQDO\VLV��RI�WLPEHU�LQGXVWU\�WUHQGV�LQ�

��:HDU��'�1��������7KH�GLVLQWHJUDWLRQ�RI�WLPEHU�JURZLQJ�DQG�ZRRG�
SURGXFWV�PDQXIDFWXULQJ�LQ�WKH�8QLWHG�6WDWHV��'UDIW�PDQXVFULSW�RQ�¿OH��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH�������&RUQZDOOLV�5G���5HVHDUFK�
7ULDQJOH�3DUN��1&��������



���
&+$37(5�����)RUHVW�2ZQHUVKLS�'\QDPLFV�RI�6RXWKHUQ�)RUHVWV�

WKH�6RXWK��2XU�JRDO�LV�WR�GHYHORS�LQVLJKWV�RQ�WKH�SRWHQWLDO�
PDQDJHPHQW�DQG�XVH�LPSOLFDWLRQV�RI�RZQHUVKLS�FKDQJHV�
E\�HYDOXDWLQJ�UHFHQW�DQG�RQJRLQJ�UHVHDUFK�RQ�VWUXFWXUDO�
GLVVLPLODULWLHV�RI�PDQDJHPHQW�E\�GLIIHUHQW�W\SHV�RI�IRUHVW�
RZQHUVKLS��

'$7$�6285&(6

&RPSDULVRQV�RI�IRUHVW�FRQGLWLRQV�DFURVV�RZQHUVKLS�W\SHV�
DUH�GHULYHG�IURP�),$�LQYHQWRULHV��ZKLFK�DUH�FRRUGLQDWHG�DW�
WKH�6WDWH�OHYHO�E\�FUHZV�PHDVXULQJ�FRQGLWLRQV�RQ�SHUPDQHQW�
IRUHVW�LQYHQWRU\�SORWV��%HFKWROG�DQG�3DWWHUVRQ��������7KH�
FXUUHQW�GHVLJQ�RI�WKH�),$�LQYHQWRU\�LQ�WKH�6RXWK�LQYROYHV�
D���\HDU�PHDVXUHPHQW�F\FOH��ZLWK����SHUFHQW�RI�D�6WDWH¶V�
SORWV�YLVLWHG�HYHU\�\HDU���:H�EDVH�RXU�DQDO\VLV�RQ�WKH�PRVW�
UHFHQW�VXUYH\V�ZLWKLQ�HDFK�RI�WKH����6RXWKHUQ�6WDWHV�DQG�RQ�
IRUHFDVWV�RI�IRUHVW�LQYHQWRULHV��FKDSWHU����

$V�D�FRPSOHPHQW�WR�LWV�ELRSK\VLFDO�LQIRUPDWLRQ��WKH�),$�
1DWLRQDO�:RRGODQG�2ZQHU�6XUYH\�FROOHFWV�LQIRUPDWLRQ�RQ��
ZKR�RZQV�WKH�IRUHVW��ZK\�WKH\�RZQ�LW��KRZ�WKH\�XVH�LW��DQG�
ZKDW�WKH\�LQWHQG�WR�GR�ZLWK�LW��)URP������WR�������WKH�\HDUV�
RI�WKH�GDWD�XVHG�LQ�WKLV�FKDSWHU��������VRXWKHUQ�IDPLO\�IRUHVW�
RZQHUV�UHVSRQGHG�WR�WKH�VXUYH\�UHSUHVHQWLQJ�D�FRRSHUDWLRQ�
UDWH�RI����SHUFHQW��%XWOHU�DQG�RWKHUV�������ZZZ�¿D�IV�IHG�
XV�QZRV���7KH�VHOHFWLRQ�SURFHGXUH�IRU�WKH�VXUYH\�LV�LGHQWLFDO�

��,Q�������),$¶V�FRQWLQXRXV�GHVLJQ�RI�SHULRGLF�LQYHQWRULHV��LQ�SODFH�
VLQFH�WKH�����V��ZDV�UHSODFHG�E\�WKH�DQQXDO�LQYHQWRU\�V\VWHP��)XOO�
LPSOHPHQWDWLRQ�RI�WKH�DQQXDO�V\VWHP�UHTXLUHV�)HGHUDO�DSSURSULDWLRQV�DV�
ZHOO�DV�VXSSOHPHQWDO�IXQGV�IURP�HDFK�6WDWH��,Q�SUDFWLFH��WKH�F\FOH�FDQ�UDQJH�
IURP���WR����\HDUV��ZLWK�PRUH�6RXWKHUQ�6WDWHV�KDYLQJ�DSSURDFKHG�IXOO�
LPSOHPHQWDWLRQ�WKDQ�6WDWHV�LQ�RWKHU�UHJLRQV��

WR�WKDW�XVHG�WR�FRQGXFW�WKH�),$�IRUHVW�LQYHQWRU\������HDFK�
6WDWH�LV�GLYLGHG�LQWR�������DFUH�KH[DJRQV��DQG�ZLWKLQ�HDFK�
KH[DJRQ�D�VDPSOH�SRLQW�LV�UDQGRPO\�SODFHG������UHPRWH�
VHQVLQJ�DQG�JURXQG�WUXWKLQJ�GHWHUPLQHV�ZKHWKHU�WKH�SRLQW�
LV�IRUHVWHG��DQG�LI�VR��WKH�ODQGRZQHU�LV�LGHQWL¿HG�WKURXJK�
SURSHUW\�WD[�UHFRUGV������LI�WKH�IRUHVW�RZQHU�LV�SULYDWH��WKHQ�
WKH\�DUH�LQFOXGHG�LQ�WKH�VDPSOH��DQG����SHUFHQW�RI�WKHP�DUH�
FRQWDFWHG�HDFK�\HDU��

%HFDXVH�),$�LQYHQWRULHV�DUH�FRQGXFWHG�RQ�D���\HDU�RU�ORQJHU�
URWDWLRQ��UDSLG�FKDQJHV�DVVRFLDWHG�ZLWK�IRUHVW�SURGXFWV�
LQGXVWU\�ODQGV�GLYHVWLWXUH�ZLOO�EH�UHSRUWHG�ZLWK�D�ODJ��7R�
WUDFN�WKH�PRVW�UHFHQW�FKDQJHV�LQ�FRUSRUDWH�RZQHUVKLS��ZH�
XVHG�WKH�/DQZRUWK�SURSULHWDU\�GDWDEDVHV�RI�RZQHUVKLS�DQG�
RZQHUVKLS�WUDQVDFWLRQV�WR�HVWLPDWH�FKDQJHV�LQ�WKH�DFUHDJH�
RZQHG�E\�YDULRXV�FRUSRUDWH�W\SHV�RI�RZQHUV�DQG�WKH�VSDWLDO�
GLVWULEXWLRQ�RI�WKRVH�W\SHV��

/DQZRUWK�FUHDWHG�WKUHH�GDWDVHWV�IRU�WKH�6RXWK������WRWDO�
DFUHV�FODVVL¿HG�LQWR�IRXU�FRUSRUDWH�RZQHUVKLS�VXEJURXSV�E\�
6WDWH�IRU�����������WRWDO�DFUHV�FODVVL¿HG�LQWR�IRXU�FRUSRUDWH�
RZQHUVKLS�VXEJURXSV�E\�6WDWH�IRU������DQG�������DQG�����
JHQHUDWHG�DUHD�GHQVLW\�PDSV�E\�FRXQW\�IRU�WKH�VXEJURXSV�LQ�
������

7KH�/DQZRUWK�GH¿QLWLRQV�RI�IRXU�FRUSRUDWH�VXEJURXSV�DUH�DV�
IROORZV��
����)RUHVW�SURGXFWV�LQGXVWU\��DOVR�NQRZQ�DV�YHUWLFDOO\�
LQWHJUDWHG�WLPEHU�SURGXFWV�FRPSDQLHV�²�3XEOLFO\�WUDGHG�
DV�ZHOO�DV�SULYDWHO\�KHOG�RUJDQL]DWLRQV�WKDW�SURGXFH�SDSHU�
DQG�RU�ZRRG�SURGXFWV�IURP�IRUHVW�UHVRXUFHV�DQG�RZQ�RU�
OHDVH�PRUH�WKDQ���������IRUHVW�DFUHV�DFURVV�WKH�6RXWK��

'HÀQLWLRQV�RI�RZQHU�W\SHV
3ULYDWH�IRUHVW�RZQHUV²)DPLOLHV��LQGLYLGXDOV��
FRUSRUDWLRQV��DQG�RWKHU�SULYDWH�HQWLWLHV�WKDW�RZQ�IRUHVW�ODQG�
�%XWOHU�������

&RUSRUDWH��SULYDWH�FRUSRUDWH�²$Q�RZQHUVKLS�FODVV�
RI�IRUHVW�ODQG�WKDW�LV�RZQHG�E\�HQWLWLHV�WKDW�DUH�OHJDOO\�
LQFRUSRUDWHG��6PLWK�DQG�RWKHUV��������7KLV�LQFOXGHV�IRUHVW�
SURGXFWV�LQGXVWU\��UHDO�HVWDWH�LQYHVWPHQW�WUXVWV��DQG�WLPEHU�
LQYHVWPHQW�PDQDJHPHQW�RUJDQL]DWLRQV�

)DPLO\²)DPLOLHV��LQGLYLGXDOV��WUXVWV��HVWDWHV��IDPLO\�
SDUWQHUVKLSV��DQG�RWKHU�XQLQFRUSRUDWHG�JURXSLQJV�RI�
LQGLYLGXDOV�ZKR�RZQ�IRUHVW�ODQG��%XWOHU�������

2WKHU�SULYDWH²3ULYDWH�IRUHVW�RZQHUV�RWKHU�WKDQ�
FRUSRUDWLRQV��IDPLOLHV��RU�LQGLYLGXDOV��7KLV�FDWHJRU\�
LQFOXGHV�1DWLYH�$PHULFDQ�ODQGV��XQLQFRUSRUDWHG�
SDUWQHUVKLSV��DQG�FOXEV�

�������������������������������������������������������������������������������
3XEOLF�IRUHVW�RZQHUV²)RUHVW�ODQG�PDQDJHG�E\�
)HGHUDO��6WDWH��RU�ORFDO�JRYHUQPHQW�DJHQFLHV�

)HGHUDO²$Q�RZQHUVKLS�FODVV�RI�SXEOLF�ODQGV�
DGPLQLVWHUHG�E\�)HGHUDO�*RYHUQPHQW�DJHQFLHV��6PLWK�DQG�
RWKHUV��������([DPSOHV�LQFOXGH�WKH�8�6��)RUHVW�6HUYLFH��
%XUHDX�RI�/DQG�0DQDJHPHQW��1DWLRQDO�3DUN�6HUYLFH��)LVK�
DQG�:LOGOLIH�6HUYLFH��DQG�'HSDUWPHQWV�RI�'HIHQVH�DQG�
(QHUJ\�

6WDWH²$Q�RZQHUVKLS�FODVV�RI�SXEOLF�ODQGV�RZQHG�E\�
6WDWHV�RU�ODQGV�OHDVHG�E\�6WDWHV�IRU�PRUH�WKDQ����\HDUV�
�6PLWK�DQG�RWKHUV�������

/RFDO²$Q�RZQHUVKLS�FODVV�RI�SXEOLF�ODQGV�DGPLQLVWHUHG�
E\�FRXQWLHV�RU�ORFDO�SXEOLF�DJHQFLHV��RU�ODQGV�OHDVHG�E\�
WKHVH�JRYHUQPHQWDO�XQLWV�IRU�PRUH�WKDQ����\HDUV��6PLWK�
DQG�RWKHUV�������
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����7LPEHU�LQYHVWPHQW�PDQDJHPHQW�RUJDQL]DWLRQV�
�7,02V�²0DQDJHPHQW�FRPSDQLHV�WKDW�DLG�LQVWLWXWLRQDO�
LQYHVWRUV�LQ�EX\LQJ��VHOOLQJ��DQG�PDQDJLQJ�WKHLU�WLPEHUODQG�
LQYHVWPHQWV��7KLV�FDWHJRU\�LQFOXGHV�SURIHVVLRQDOO\�
PDQDJHG�IXQGV�ZKLFK�KDYH���������DFUHV�RU�PRUH�DFURVV�
WKH�6RXWK��

����5HDO�HVWDWH�LQYHVWPHQW�WUXVWV��5(,7V�²&RUSRUDWLRQV�
WKDW�XVH�WKH�SRROHG�FDSLWDO�RI�PDQ\�LQYHVWRUV�WR�SXUFKDVH�
DQG�PDQDJH�SURSHUW\��7KLV�FDWHJRU\�LQFOXGHV�SXEOLF�DQG�
SULYDWHO\�KHOG�5(,7V�ZLWK�DVVHWV�RI���������DFUHV�RU�PRUH�
DFURVV�WKH�6RXWK��1RWH�WKDW�WKHVH�GDWD�ZHUH�FRPSLOHG�
EHIRUH�:H\HUKDHXVHU�&RUSRUDWLRQ�WUDQVLWLRQHG�IURP�D�
YHUWLFDOO\�LQWHJUDWHG�WLPEHU�SURGXFWV�FRPSDQ\�WR�D�5(,7��

����2WKHU�FRUSRUDWH²$OO�RWKHU�FRUSRUDWH�EXVLQHVVHV�WKDW�
KDYH���������DFUHV�RU�PRUH�RI�IRUHVW�ODQG�DFURVV�WKH�6RXWK��

�
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7KHUH�DUH����PLOOLRQ�DFUHV�RI�SXEOLFO\�RZQHG�IRUHVWV�
DFURVV�WKH�6RXWKHUQ�8QLWHG�6WDWHV��WKHVH�DFUHV�UHSUHVHQW�
���SHUFHQW�RI�WKH�WRWDO�IRUHVW�ODQG�DUHD��¿JV������DQG�������
7KH�DJHQFLHV�WKDW�FRQWURO�WKHVH�ODQGV�LQFOXGH�WKH�8�6��
)RUHVW�6HUYLFH��WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��DQG�WKH�
8�6��'HSDUWPHQW�RI�'HIHQVH�DV�ZHOO�DV�YDULRXV�6WDWH�DQG�
ORFDO�JRYHUQPHQW�DJHQFLHV��7KHVH�IRUHVWV�DUH�QRW�VXEMHFW�
WR�GHYHORSPHQW�SUHVVXUHV�DV�SULYDWH�ODQGV�DUH��EXW�WKH\�DUH�
VXEMHFW�WR�WKH�QHHGV�RI�VRFLHW\�DQG�WKH�UHVXOWLQJ�ODZV�DQG�
UHJXODWLRQV�WKDW�JRYHUQ�WKHLU�XVH�

%\�DOO�PHDVXUHV��WKH�6RXWK�LV�GRPLQDWHG�E\�SULYDWH�
RZQHUVKLS��2YHU���PLOOLRQ�SULYDWH�IRUHVW�RZQHUV�DFURVV�WKH�
UHJLRQ�KROG�����PLOOLRQ�DFUHV�RI�IRUHVW�ODQG�����SHUFHQW�RI�
WKH�WRWDO�IRUHVW�ODQG�DUHD��:LWKLQ�WKLV�FDWHJRU\�LV�D�GLYHUVLW\�
RI�RZQHUV�UDQJLQJ�IURP�ODUJH��PXOWL�QDWLRQDO�FRUSRUDWLRQV�
ZLWK�DFUHDJH�LQ�WKH�KXQGUHGV�RI�WKRXVDQGV�WR�IDPLOLHV�DQG�
LQGLYLGXDOV�ZLWK�D�IHZ�DFUHV��

2Q�DYHUDJH��IDPLOLHV�DQG�LQGLYLGXDOV�RZQ�WZR�RXW�RI�HYHU\�
WKUHH�DFUHV�RI�SULYDWH�IRUHVW�ODQG��7KH�UHPDLQLQJ�RQH�
WKLUG�RI�WKH�SULYDWH�DFUHDJH�����PLOOLRQ�DFUHV��LV�RZQHG�E\�
FRUSRUDWLRQV��FRQVHUYDWLRQ�RUJDQL]DWLRQV��SDUWQHUVKLSV��DQG�
WULEHV��DQG�LW�LV�WKH�FRUSRUDWLRQV�WKDW�RZQ�WKH�EXON�RI�WKHVH�
DFUHV��:LWKLQ�WKLV�FRUSRUDWH�FDWHJRU\�DUH�WKH�WUDGLWLRQDO��
YHUWLFDOO\�LQWHJUDWHG�WLPEHU�SURGXFWV�FRPSDQLHV��EXW�DQ�
LQFUHDVLQJ�DPRXQW�RI�DFUHDJH�LV�RZQHG�E\�7,02V�DQG�
5(,7V��2UJDQL]DWLRQV�LQ�WKH�RWKHU�SULYDWH�RZQHUVKLS�
FDWHJRU\�KDYH�D�GLYHUVLW\�RI�UHDVRQV�IRU�RZQLQJ�IRUHVW�ODQG��
&RQVHUYDWLRQ�RUJDQL]DWLRQV�PD\�RZQ�SDUWLFXODU�SDUFHOV�WR�
SURWHFW�VSHFLDO�IHDWXUHV�RI�WKH�ODQGVFDSH��0DQ\�FDPSV�DQG�
FKXUFKHV�RZQ�ODQG�WR�RIIHU�WKHLU�PHPEHUV�UXVWLF�DQG�VHFOXGHG�
HQYLURQPHQWV��+XQWLQJ�DQG�RWKHU�FOXEV�PD\�RZQ�ODQG�IRU�
VSHFL¿F�UHFUHDWLRQ�SXUSRVHV��

)DPLO\�)RUHVW�2ZQHUV

7KHUH�DUH�WZR�YHU\�GLVWLQFW�ZD\V�RI�ORRNLQJ�DW�IDPLO\�IRUHVW�
RZQHU�VWDWLVWLFV��QXPEHUV�RI�RZQHUV�DQG�QXPEHUV�RI�DFUHV��
/RRNLQJ�DW�WKH�GLVWULEXWLRQ�RI�IDPLO\�IRUHVW�RZQHUV�E\�VL]H�
RI�IRUHVW�KROGLQJV��¿J�������VKRZV�WKDW�QHDUO\����SHUFHQW�RI�
IDPLO\�IRUHVW�RZQHUV�RZQ�EHWZHHQ���DQG���DFUHV��%XW�ORRNLQJ�
DW�WKH�GLVWULEXWLRQ�RI�DFUHV�VKRZV�WKDW����SHUFHQW�RI�DOO�IDPLO\�
IRUHVW�ODQG�LV�LQ�KROGLQJV�RI�����DFUHV�RU�PRUH��%RWK�ZD\V�RI�
ORRNLQJ�DW�WKH�GDWD�FDQ�EH�XVHIXO��GHSHQGLQJ�RQ�WKH�WRSLFV�
EHLQJ�DGGUHVVHG��RIWHQ�WKH\�VKRXOG�EH�FRQVLGHUHG�WRJHWKHU��

2Q�DQ�DFUHDJH�EDVLV��IDPLO\�OHJDF\��DHVWKHWLFV��DQG�ODQG�
LQYHVWPHQW�DUH�WKH�SULPDU\�UHDVRQV�WKDW�IDPLO\�IRUHVW�RZQHUV�
JLYH�IRU�RZQLQJ�IRUHVWV��¿J��������2Q�DQ�RZQHUVKLS�EDVLV��
DHVWKHWLFV��SDUW�RI�KRPH��DQG�SULYDF\�DUH�WKH�PRVW�LPSRUWDQW�
UHDVRQV��.QRZLQJ�WKHLU�UHDVRQV�IRU�RZQLQJ�LV�LPSRUWDQW�
IRU�OHDUQLQJ�ZKDW�PRWLYDWHV�SHRSOH�DQG�OHDGV�LQWR�ZKDW�
WKHLU�FRQFHUQV�DUH²FULWLFDO�LQIRUPDWLRQ�IRU�XQGHUVWDQGLQJ��
FRPPXQLFDWLQJ�ZLWK��DQG�DVVLVWLQJ�IDPLO\�IRUHVW�RZQHUV�

:KHQ�WU\LQJ�WR�XQGHUVWDQG�RZQHUV��LW�LV�DOVR�LPSRUWDQW�WR�EH�
FRJQL]DQW�RI�WKH�GHPRJUDSKLFV�LQYROYHG��&RPSDUHG�WR�WKH�
JHQHUDO�SRSXODWLRQ��IDPLO\�IRUHVW�RZQHUV�WHQG�WR�EH�ROGHU��
EHWWHU�HGXFDWHG��DQG�KDYH�KLJKHU�LQFRPHV��$FFRUGLQJ�WR�WKH�
1DWLRQDO�:RRGODQG�2ZQHU�6XUYH\�VWDWLVWLFV�����SHUFHQW�RI�
IDPLO\�IRUHVW�RZQHUV�DUH�PHQ��$�FDYHDW�QHHGV�WR�EH�DGGHG�
DERXW�WKH�LQVWUXFWLRQV�RQ�WKH�VXUYH\��ZKLFK�VSHFL¿HG�WKDW�RQH�
SHUVRQ��WKH�SULPDU\�GHFLVLRQ�PDNHU��DQVZHU�WKH�TXHVWLRQV��
,I�WKDW�SHUVRQ�ZDV�D�PDUULHG�PDQ��WKHUH�ZRXOG�EH�QR�ZD\�
WR�LQGLFDWH�LI�KLV�ZLIH�LV�D�FR�RZQHU�RI�WKH�ODQG��SRVVLEO\�
VNHZLQJ�WKH�UHVXOWV�RQ�JHQGHU��

$OWKRXJK�WLPEHU�SURGXFWLRQ�LV�QRW�D�SULPDU\�REMHFWLYH�
RI�PRVW�IDPLO\�IRUHVW�RZQHUV��WZR�WKLUGV�RI�DOO�IDPLO\�
IRUHVW�ODQG�LV�RZQHG�E\�SHRSOH�ZKR�KDYH�FRPPHUFLDOO\�
KDUYHVWHG�VRPH�RI�WKHLU�WUHHV��%XW�RQO\����SHUFHQW�RI�WKH�
IDPLO\�IRUHVW�ODQG�LV�RZQHG�E\�VRPHRQH�ZKR�KDV�D�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ��7KH�QXPEHU�RI�RZQHUV�ZKR�KDYH�
UHFHLYHG�PDQDJHPHQW�DGYLFH�LV�VLJQL¿FDQWO\�KLJKHU��EXW�DW�
���SHUFHQW��VWLOO�UHSUHVHQWV�OHVV�WKDQ�KDOI�RI�DOO�IDPLO\�IRUHVW�
ODQG��7KH�QXPEHUV�DUH�HYHQ�OHVV�HQFRXUDJLQJ�ZKHQ�YLHZHG�
IURP�WKH�QXPEHU�RI�RZQHUV�SHUVSHFWLYH��RQO\���SHUFHQW�RI�WKH�
IDPLO\�IRUHVW�RZQHUV�KDYH�D�ZULWWHQ�PDQDJHPHQW�SODQ�DQG�
RQO\����SHUFHQW�KDYH�UHFHLYHG�IRUHVW�PDQDJHPHQW�DGYLFH��
7KHVH�GDWD�UDLVH�LPSRUWDQW�TXHVWLRQV�DERXW�RZQHUV¶�DELOLWLHV�
WR�PD[LPL]H�EHQH¿WV�IURP�WKHLU�ODQG�DQG�GHFUHDVH�WKH�
OLNHOLKRRG�WKDW�WKH\�DUH�OHDYLQJ�LW�LQ�WKH�EHVW�SRVVLEOH�VKDSH�WR�
PHHW�IXWXUH�QHHGV��

0XFK�RI�WKH�IDPLO\�IRUHVW�ODQG�KDV�EHHQ�RZQHG�IRU�UHODWLYHO\�
ORQJ�SHULRGV�RI�WLPH��¿J��������UHODWHG�WR�WKLV�IDFW��DQG�
FRUUHODWHG�WR�WKH�UHODWLYHO\�DGYDQFHG�DJH�RI�PDQ\�RZQHUV�
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����SHUFHQW�RI�WKH�IDPLO\�RZQHUV��ZKR�RZQ����SHUFHQW�RI�
WKH�IDPLO\�IRUHVW�ODQG��DUH����\HDUV�RI�DJH�RU�ROGHU���LW�LV�QRW�
VXUSULVLQJ�WKDW����SHUFHQW�DUH�SODQQLQJ�WR�SDVV�RQ�WKHLU�ODQG�
����SHUFHQW�RI�WRWDO�IDPLO\�IRUHVW�ODQG��LQ�WKH�QHDU�IXWXUH��
�¿J��������,W�LV�DW�WKLV�SRLQW�RI�WUDQVIHU�WKDW�ODQG�XVH�RIWHQ�
FKDQJHV��DV�ZHOO�DV�FKDQJHV�LQ�PDQDJHPHQW�SUDFWLFHV��
)DPLO\�OHJDF\�LV�DQ�LPSRUWDQW�REMHFWLYH��EXW�LW�LV�DOVR�D�PDMRU�
FRQFHUQ��¿J��������RZQHUV�DUH�XQFHUWDLQ�DERXW�WKHLU�KHLUV¶�
GHVLUHV�WR�NHHS�WKH�ODQG��ZKHWKHU�WKH\�FDQ�DIIRUG�WR�KROG�LW��
DQG�ZKHWKHU�DQ�HTXLWDEOH�WUDQVIHU�ZLOO�EH�SRVVLEOH��

7KH�RIWHQ�VWDUN�FRQWUDVW�EHWZHHQ�DFUHDJH�DQG�RZQHUVKLS�
VWDWLVWLFV��DV�VKRZQ�E\�GLIIHUHQFHV�LQ�WKH�UHODWLYH�UDQNLQJ�RI�
RZQHUVKLS�REMHFWLYHV�RU�RWKHU�FKDUDFWHULVWLFV��LV�DQ�LQGLFDWLRQ�
WKDW�WKH�VL]H�RI�IRUHVW�KROGLQJV�LV�LPSRUWDQW��6L]H�LV�WKH�VLQJOH�
PRVW�SUHGLFWLYH�YDULDEOH�FROOHFWHG�RQ�WKH�1DWLRQDO�:RRGODQG�
2ZQHU�6XUYH\��7KH�DYHUDJH�VL]H�RI�IDPLO\�IRUHVW�KROGLQJV�
LV����DFUHV��(FRQRPLHV�RI�VFDOH�FDQ�PDNH�LW�GLI¿FXOW�WR�
LPSOHPHQW�WUDGLWLRQDO�IRUHVWU\�WRROV�RQ�VPDOO�DFUHDJHV��DQG�
LQ�VRPH�FLUFXPVWDQFHV��WUDGLWLRQDO�SUHVFULSWLRQV�ZLOO�FRQÀLFW�
ZLWK�RZQHUV¶�REMHFWLYHV��&RQWLQXHG�SDUFHOODWLRQ�RI�IRUHVW�
KROGLQJV�ZLOO�OLNHO\�H[DFHUEDWH�WKHVH�LVVXHV�

$YHUDJHV�FDQ�EH�PLVOHDGLQJ�DQG�DUH�XVXDOO\�QRW�WKH�EHVW�ZD\�
WR�XQGHUVWDQG�ODUJH��GLYHUVH�JURXSV��7R�GHWHUPLQH�ZKHWKHU�
QDWXUDOO\�RFFXUULQJ�VXEJURXSV�RI�IDPLO\�IRUHVW�RZQHUV�
H[LVW��WKH�6XVWDLQLQJ�)DPLO\�)RUHVW�,QLWLDWLYH�FRQGXFWHG�
D�PXOWLYDULDWH��KLHUDUFKLFDO�DQDO\VLV�WKDW�LGHQWL¿HG�IRXU�
DWWLWXGLQDO�VXEJURXSV��ZRRGODQG�UHWUHDW��ZRUNLQJ�WKH�ODQG��
VXSSOHPHQWDO�LQFRPH��DQG�XQLQYROYHG�RZQHUV��%XWOHU�DQG�
RWKHUV��������:RRGODQG�UHWUHDW�RZQHUV�DUH�PRVW�LQWHUHVWHG�
LQ�WKH�DPHQLW\�YDOXHV�WKHLU�IRUHVWV�SURYLGH�DQG�PRUH�OLNHO\�WR�
KDYH�WKHLU�KRPH�DVVRFLDWHG�ZLWK�WKHLU�IRUHVW�ODQG��:RUNLQJ�
WKH�ODQG�RZQHUV�DUH�PXOWLSOH�REMHFWLYH�RZQHUV��WKH\�DUH�
LQWHUHVWHG�LQ�D�FRPELQDWLRQ�RI�DPHQLW\�DQG�¿QDQFLDO�YDOXHV��
6XSSOHPHQWDO�LQFRPH�RZQHUV�DUH�LQWHUHVWHG�LQ�HDUQLQJ�
PRQH\�IURP�WKHLU�ODQG��HLWKHU�WKURXJK�WLPEHU�KDUYHVWLQJ�RU�
ODQG�VDOHV��DQG�WHQG�WR�KDYH�ODUJHU�SURSHUWLHV��8QLQYROYHG�
RZQHUV�WHQG�WR�QRW�KDYH�VWURQJ�RZQHUVKLS�REMHFWLYHV��
8QGHUVWDQGLQJ�WKH�GHVLUHV�DQG�FRQFHUQV�RI�WKHVH�VXEJURXSV�
ZLOO�LPSURYH�SROLFLHV��SURJUDPV��VHUYLFHV��DQG�RXWUHDFK�
HIIRUWV�DLPHG�DW�IRUHVW�VXVWDLQDELOLW\��

+LVWRULFDO�)DPLO\�2ZQHUVKLS�'\QDPLFV

'\QDPLFV�RI�IDPLO\�IRUHVW�RZQHUVKLS�SDWWHUQV�KDSSHQ�DFURVV�
GLIIHUHQW�VSDWLDO�DQG�WHPSRUDO�VFDOHV��$W�WKH�EURDGHVW�VFDOHV��
IDPLO\�IRUHVW�RZQHUVKLS�LV�IDLUO\�VWDEOH��%XW�ZLWKLQ�WKLV�
JURXS��PDQ\�IDPLO\�IRUHVW�RZQHUV�DUH�VHOOLQJ�RU�RWKHUZLVH�
WUDQVIHUULQJ�ODQG�WR�RWKHU�IDPLO\�IRUHVW�RZQHUV��HLWKHU�ZLWKLQ�
WKHLU�IDPLOLHV�RU�RXWVLGH�RI�WKHP�

)DPLO\�IRUHVW�RZQHUVKLS�G\QDPLFV�DUH�WKH�UHVXOW�RI�D�
FRPELQDWLRQ�RI�SHUVRQDO�IDPLOLDO�FLUFXPVWDQFHV�DQG�EURDGHU�
VRFLDO�IDFWRUV�DQG�PDUNHW�FRQGLWLRQV��0RVW�IDPLO\�IRUHVW�

RZQHUV�KDYH�D�GHHS�ORYH�RI�WKHLU�ODQG��7KH\�NQRZ�ZK\�WKH\�
RZQ�LW��DQG�PDQ\�NQRZ�ZKDW�WKH\�ZDQW�IRU�WKH�IXWXUH�RI�WKHLU�
ODQG��EXW�PDQ\�ZLOO�DOVR�EH�FRQIURQWHG�ZLWK�FKDOOHQJHV�DQG�
RSSRUWXQLWLHV��RQO\�VRPH�RI�ZKLFK�DUH�NQRZQ��%HFDXVH�RI�
LQFUHDVLQJ�SRSXODWLRQ�SUHVVXUHV�DQG�HQVXLQJ�LQFUHDVHV�LQ�
SURSHUW\�YDOXHV��RZQHUV�FDQ�EH�IDFHG�ZLWK�LQFUHDVHG�WD[HV��
LQFUHDVHG�RIIHUV�IRU�WKHLU�ODQG��DQG�FKDQJHV�LQ�WKH�UXUDO�
HQYLURQPHQW��

)DPLO\�OHJDF\�LV�DQ�LPSRUWDQW�REMHFWLYH�IRU�PDQ\�IDPLO\�IRUHVW�
RZQHUV��EXW�PD\�DOVR�EH�RQH�RI�WKHLU�JUHDWHVW�FRQFHUQV�DQG�
FKDOOHQJHV��)RU�PDQ\�IDPLO\�IRUHVW�RZQHUV��WKHLU�SURSHUW\�LV�
WKHLU�ODUJHVW�¿QDQFLDO�DVVHW��,I�PHGLFDO��HGXFDWLRQDO��RU�RWKHU�
H[SHQVHV�DULVH��WKH\�PD\�EH�IRUFHG�WR�GR�WKLQJV�ZLWK�WKHLU�ODQG�
WKDQ�WKH\�ZRXOG�QRW�GR�RWKHUZLVH��$QG�HYHQ�IRU�WKRVH�ZKR�
KDYH�QR�LPPHGLDWH�¿QDQFLDO�QHHGV�RU�REMHFWLYHV��D��VHHPLQJO\��
OXFUDWLYH�RIIHU�FDQ�EH�GLI¿FXOW�WR�UHIXVH�

+LVWRULFDO�&RUSRUDWH�2ZQHUVKLS�'\QDPLFV

,Q�WKH�ODWH�����V��WKH�IRUHVW�SURGXFWV�LQGXVWU\�KHOG�DERXW����
SHUFHQW�RI�WKH�IRUHVW�ODQG�LQ�WKH�6RXWK��&RQQHU�DQG�+DUWVHOO�
�������6LQFH�WKHQ��WKLV�RZQHUVKLS�VXEJURXS�KDV�GURSSHG�WR�
OHVV�WKDQ���SHUFHQW��UHSUHVHQWLQJ�WKH�PRVW�UDSLG�UHFHQW�FKDQJH�
LQ�IRUHVW�RZQHUVKLS�DQG�PDQDJHPHQW��7KLV�ORVV�UHVXOWHG�
PDLQO\�IURP�FRPSDQLHV�VHOOLQJ�WKHLU�IRUHVW�DVVHWV�DQG�
VRPHWLPHV�FKDQJLQJ�WKHLU�FRUSRUDWH�VWUXFWXUH��5HJDUGOHVV�RI�
DSSURDFK��KRZHYHU��WKHVH�WUDQVDFWLRQV�IXQGDPHQWDOO\�DOWHUHG�
KRZ�WKH�LQYROYHG�IRUHVWV�DQG�ODQG�ZHUH�PDQDJHG��6HSDUDWLQJ�
IRUHVW�PDQDJHPHQW�IURP�WKH�IRUHVW�SURFHVVLQJ�LQGXVWU\�
FKDQJHV�ERWK�WKH�ORQJ�WHUP�REMHFWLYHV�RI�RZQHUV�DQG�WKH�
VWUXFWXUH�RI�IRUHVW�LQYHVWPHQWV�

$FFRUGLQJ�WR�WKH�/DQZRUWK�GDWD��FRUSRUDWH�RZQHUVKLS�
FKDQJHG�GUDPDWLFDOO\�IURP������WR�������¿J�������DQG�
KDV�FRQWLQXHG�WR�FKDQJH�VLQFH�WKHQ²DQ�H[DPSOH�LV�WKH�
:H\HUKDHXVHU�&RUSRUDWLRQ�FRQYHUVLRQ�IURP�D�YHUWLFDOO\�
LQWHJUDWHG�WLPEHU�SURGXFWV�FRPSDQ\�WR�D�5(,7�LQ�������
'XULQJ�WKDW�SHULRG��WKH�IRUHVW�SURGXFWV�LQGXVWU\�RZQHUVKLS�
GHFOLQHG�E\�URXJKO\����SHUFHQW�IURP������PLOOLRQ�WR�����
PLOOLRQ�DFUHV��WDEOH�������7,02V�FDSWXUHG�PRVW�RI�WKHVH�ODQGV�
DV�WKHLU�DFUHDJH�LQFUHDVHG�IURP�����PLOOLRQ�WR������PLOOLRQ�
DFUHV��7KH�KROGLQJV�RI�5(,7V�LQFUHDVHG�E\�DERXW����SHUFHQW�
ZKLOH�WKH�³RWKHU�FRUSRUDWH´�RZQHUVKLS�UHPDLQHG�UHODWLYHO\�
FRQVWDQW��7KH�WRWDO�FRUSRUDWH�IRUHVW�RZQHUVKLS�JURXS�DV�
GH¿QHG�E\�/DQZRUWK�GHFOLQHG�E\�DERXW����SHUFHQW�RYHU�
WKLV�SHULRG��RVWHQVLEO\�DV�QRQ�FRUSRUDWH�HQWLWLHV�DFTXLUHG�
VRPH�ODQGV�GXULQJ�GLYHVWLWXUH��)RU�H[DPSOH��ZH�NQRZ�WKDW�
FRQVHUYDWLRQ�RUJDQL]DWLRQV�VXFK�DV�7KH�1DWXUH�&RQVHUYDQF\�
DFTXLUHG�VRPH�RI�WKH�ODQG�RIIHUHG�LQ�WKHVH�VDOHV�

)URP������WR�������7,02�DFUHDJH�JUHZ�IURP���SHUFHQW�WR�
���SHUFHQW�RI�WKH�FRUSRUDWH�RZQHUVKLS�JURXS��¿J��������7KLV�
FKDQJH�PLUURUV�WKH�GHFOLQH�IURP����SHUFHQW�WR����SHUFHQW�
LQ�IRUHVW�SURGXFWV�LQGXVWU\�KROGLQJV�RYHU�WKH�VDPH�SHULRG��
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7KHVH�FKDQJHV�DUH�QRW�HYHQO\�VSUHDG�DFURVV�WKH�6RXWK��
7H[DV�KDG�WKH�JUHDWHVW�GHFOLQH�RI�IRUHVW�SURGXFWV�LQGXVWU\�
RZQHUVKLS��DERXW���PLOOLRQ�DFUHV��ZKLOH�$ODEDPD��*HRUJLD�
DQG�/RXLVLDQD�ORVW�DERXW���PLOOLRQ�DFUHV�HDFK��¿J���������
,QFUHDVHV�LQ�7,02�RZQHUVKLS�ZHUH�VLPLODU�WR�UHJLRQDO�WUHQGV�
ZLWK�JDLQV�RI���PLOOLRQ�DFUHV�LQ�7H[DV������PLOOLRQ�DFUHV�
LQ�/RXLVLDQD��DQG�����PLOOLRQ�DFUHV�LQ�$ODEDPD��¿J���������
7KH�VSDWLDO�GLVWULEXWLRQ�RI�FRUSRUDWH�RZQHUV�DOVR�GLIIHUV�E\�
W\SH�RI�RZQHU���7KH�IRUHVW�SURGXFWV�LQGXVWU\�LV�PRVW�KHDYLO\�
IRFXVHG�LQ�VRXWK�FHQWUDO�DUHDV²LQ�$UNDQVDV��/RXLVLDQD��
0LVVLVVLSSL��DQG�$ODEDPD��¿J���������5(,7V�DUH�FRQFHQWUDWHG�
LQ�WKHVH�VDPH�6WDWHV�EXW�WKHLU�RZQHUVKLS�DOVR�H[WHQGV�LQWR�
*HRUJLD��)ORULGD��DQG�6RXWK�&DUROLQD��¿J���������7,02�
RZQHUVKLS�LV�HYHQ�PRUH�GLIIXVH�EXW�KDV�DQ�HVSHFLDOO\�KLJK�
FRQFHQWUDWLRQ�LQ�HDVWHUQ�7H[DV�DQG�WKH�ZHVW�FHQWUDO�SDUWV�RI�
/RXLVLDQD��¿J��������

7KH�FDXVHV�EHKLQG�WKH�GLYHVWLWXUH�RI�IRUHVW�SURGXFWV�
LQGXVWU\�ODQGV�DUH�GHEDWHG�DQG�OLNHO\�KDYH�YDULHG�DFURVV�
WKH�PDQ\�FRUSRUDWLRQV�LQYROYHG��)RUHVW�ODQG�GLYHVWLWXUHV�
LQYROYH�GLVPDQWOLQJ�YHUWLFDOO\�LQWHJUDWHG�RSHUDWLRQV�LQ�WKH�
ZRRG�SURGXFWV�LQGXVWULHV��LQ�HIIHFW�GLVLQWHJUDWLQJ�FRPSDQ\�
PLVVLRQV�E\�GLVVROYLQJ�WKH�ERQG�EHWZHHQ�WLPEHU�JURZLQJ�
RSHUDWLRQV�IURP�ZRRG�SURFHVVLQJ�RSHUDWLRQV²LQGLFDWLQJ�D�
FKDQJH�LQ�WKH�SHUFHLYHG�HFRQRPLF�DGYDQWDJHV�RI�PDLQWDLQLQJ�
WKH�SURGXFWLRQ�RI�UDZ�PDWHULDOV�ZLWKLQ�WKH�FRUSRUDWH�
ERXQGDU\��:H�FDQ�DVVXPH�WKDW�WKH�YHUWLFDOO\�LQWHJUDWHG�
FRPSDQLHV�KDG�UHDOL]HG�EHQH¿WV�WKDW�H[FHHGHG�WKH�FRVWV�
LQFXUUHG�E\�FRRUGLQDWLQJ�WZR�YHU\�GLIIHUHQW�EXVLQHVV�PRGHOV�
�DOVR�NQRZQ�DV�WUDQVDFWLRQ�FRVWV���7R�XQGHUVWDQG�WKH�FDXVHV�
RI�WKH�GLYHVWLWXUHV�ZH�PXVW�XQGHUVWDQG�KRZ�WKH�EHQH¿WV�
RI�KROGLQJ�WLPEHUODQG�DUHD�GLPLQLVKHG�UHODWLYH�WR�WKHVH�
WUDQVDFWLRQ�FRVWV��7R�EH�VXUH��WKLV�WUHQG�WRZDUG�GLVLQWHJUDWLRQ�
LV�QRW�OLPLWHG�WR�IRUHVWU\�DQG�ZDV�HVSHFLDOO\�SURQRXQFHG�LQ�
EDQNLQJ��LQIRUPDWLRQ�WHFKQRORJ\��DQG�PDQXIDFWXULQJ�VHFWRUV�
RI�WKH�HFRQRP\��7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�VRPH�RI�
WKH�NH\�IDFWRUV��WKDW�PD\�KDYH�LQÀXHQFHG�GHFLVLRQV�WR�VHOO�

&RQVROLGDWLRQ�WKURXJK�PHUJHUV�DQG�GLYHVWLWXUHV²
0XOWLSOH�DFTXLVLWLRQV�DQG�FRQVROLGDWLRQV�RFFXUUHG�LQ�WKH�
IRUHVW�SURGXFWV�VHFWRU�DKHDG�RI�IRUHVW�ODQG�GLYHVWLWXUH��
&RUSRUDWLRQV�PHUJHG�DQG�WKHQ�FRQVROLGDWHG�WKHLU�
SURGXFWLRQ�DURXQG�IHZHU�SURGXFW�OLQHV��7KLV�VKLIW�DZD\�
IURP�KRUL]RQWDOO\�LQWHJUDWHG�PDQXIDFWXULQJ�PD\�KDYH�
UHGXFHG�WKH�DPRXQW�RI�WLPEHU�IURP�FRUSRUDWH�ODQG�WKDW�FRXOG�
EH�HIIHFWLYHO\�SURFHVVHG�LQWR�SURGXFWV��$FTXLVLWLRQV�DOVR�

��:H�GH¿QHG�WKH�FRQFHQWUDWLRQ�RI�RZQHUVKLS�E\�FDOFXODWLQJ�WKH�UDWLR�RI�
RZQHUVKLS�DFUHV�WR�WRWDO�IRUHVW�DFUHV�LQ�HDFK�FRXQW\��+LJK�FRQFHQWUDWLRQ�
FRXQWLHV�DUH�DPRQJ�WKH�WRS�WKLUG�RI�WKHVH�UDWLRV��PRGHUDWH�LV�GH¿QHG�E\�WKH�
PLGGOH�WKLUG��DQG�ORZ�LV�GH¿QHG�E\�WKH�ORZHU�WKLUG�
��:HDU��'�1��������7KH�GLVLQWHJUDWLRQ�RI�WLPEHU�JURZLQJ�DQG�ZRRG�
SURGXFWV�PDQXIDFWXULQJ�LQ�WKH�8QLWHG�6WDWHV��'UDIW�PDQXVFULSW�RQ�¿OH��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�������&RUQZDOOLV�5G���5HVHDUFK�
7ULDQJOH�3DUN��1&��������

JHQHUDWHG�FRQVLGHUDEOH�GHEW�WKDW�FRXOG�EH�UHGXFHG�WKURXJK�
ODQG�VDOHV�

$OOHYLDWLRQ�RI�WLPEHU�VFDUFLW\�FRQFHUQV²$�IXQGDPHQWDO�
FKDQJH�LQ�SHUFHSWLRQV�DERXW�WLPEHU�VXSSOLHV�RFFXUUHG�GXULQJ�
WKH�����V��ZLWK�IRFXV�VKLIWLQJ�IURP�LPSHQGLQJ�VFDUFLW\�
RI�UDZ�PDWHULDOV�WR�D�YLHZ�WKDW�SULYDWH�RZQHUV�DUH�SULFH�
UHVSRQVLYH�DQG�UHOLDEOH�LQ�VXSSRUWLQJ�LQFUHDVHG�GHPDQGV�
IRU�SURGXFWLRQ��:HDU�DQG�3UHVWHPRQ��������&KDQJHV�LQ�
SURGXFWLRQ�WHFKQRORJLHV�PD\�KDYH�DOVR�FRQWULEXWHG�WR�
DOOHYLDWLQJ�FRQFHUQ�DERXW�VFDUFLW\��DV�RULHQWHG�VWUDQG�ERDUG�
DQG�RWKHU�QHZ�SURGXFWV�FDQ�EH�SURGXFHG�ZLWK�VPDOOHU�ORJV�
WKDQ�UHTXLUHG�E\�ROGHU�SURGXFWV�VXFK�DV�SO\ZRRG��,Q�WLPHV�RI�
VFDUFLW\��IRUHVW�SURGXFWV�LQGXVWU\�ODQG�FRXOG�EXIIHU�VKRUW�
WHUP�PDUNHW�VKRUWDJHV��EXW�LQ�WKH�IDFH�RI�UHVRXUFH�DEXQGDQFH��
WKLV�LQVXUDQFH�YDOXH�RI�FRPSDQ\�WLPEHUODQGV�ZRXOG�GLPLQLVK�
FRQVLGHUDEO\��

7UDQVDFWLRQ�WHFKQRORJLHV²1HZ�LQIRUPDWLRQ�WHFKQRORJLHV�
WKDW�UHGXFH�WKH�FRVWV�RI�WUDQVDFWLQJ�DQG�¿QGLQJ�VHOOHUV�RI�
PDWHULDOV�KDYH�KDG�IDU�UHDFKLQJ�HIIHFWV�RQ�WKH�VWUXFWXUH�
RI�SURGXFWLRQ�LQ�PDQ\�VHFWRUV�RI�WKH�HFRQRP\��7KH�EHVW�
H[DPSOH�RI�WKLV�DELOLW\�WR�UHGXFH�WUDQVDFWLRQ�FRVWV�ZLWKLQ�WKH�
ZRRG�SURGXFWV�VHFWRU�PD\�EH�WKH�GHYHORSPHQW�RI�*HRJUDSKLF�
,QIRUPDWLRQ�6\VWHPV�WKDW�FDQ�VLIW�WKURXJK�VDWHOOLWH�LPDJHU\�
DQG�JURXQG�EDVHG�LQYHQWRULHV�WR�³GLVFRYHU´�QHZ�VRXUFHV�
RI�WLPEHU��7KHVH�V\VWHPV�FDQ�OHYHUDJH�WKH�HIIRUWV�RI�
SURFXUHPHQW�IRUHVWHUV�WR�EH�TXLFNHU�DW�ORFDWLQJ�RZQHUV�
ZLWK�PDUNHWDEOH�WLPEHU�DQG�WKHUHIRUH�UHGXFH�WKH�FRVWV�RI�
SURFXULQJ�WLPEHU�RQ�RSHQ�PDUNHWV��,Q�HIIHFW��WHFKQRORJ\�FDQ�
PDNH�VXSSO\�OHVV�XQFHUWDLQ��WKHUHE\�UHGXFLQJ�WKH�LQVXUDQFH�
YDOXHV�RI�KROGLQJ�WLPEHUODQG�

*OREDOL]DWLRQ²0XFK�KDV�EHHQ�ZULWWHQ�DERXW�WKH�HIIHFWV�RI�
JOREDOL]DWLRQ�RQ�WKH�8�6��HFRQRP\��)DYRUDEOH�WHUPV�RI�WUDGH��
VWUXFWXUDO�FKDQJHV�LQ�JRYHUQDQFH��DQG�VKLIWV�LQ�FRPSDUDWLYH�
DGYDQWDJH��FRPELQHG�ZLWK�WKH�GHYHORSPHQWV�LQ�WUDQVDFWLRQ�
WHFKQRORJLHV�GHVFULEHG�DERYH��KDYH�DOO�FRQWULEXWHG�WR�JOREDO�
VKLIWV�LQ�SURGXFWLRQ��%XW�DOWKRXJK�H[SDQGHG�WUDGH�PD\�DIIHFW�
WKH�RSWLPDO�VFDOH�RI�D�FRPSDQ\��E\�FKDQJLQJ�WKH�H[WHQW�RI�
PDUNHWV���LQFUHDVHG�WUDGH�DORQH�GRHV�QRW�QHFHVVDULO\�DIIHFW�LWV�
RSWLPDO�VWUXFWXUH�DV�PXFK�DV�RWKHU�DVSHFWV�RI�JOREDOL]DWLRQ��
7R�LOOXVWUDWH��JOREDOL]DWLRQ�LQFUHDVLQJO\�FDSWXUHV�ZKDW�
*URVVPDQ�DQG�5RVVL�+DQVEHUJ��������FDOO�DQ�HPHUJLQJ�
³WUDGH�LQ�WDVNV´�DPRQJ�UHJLRQV�DQG�FRXQWULHV��7KH\�
DUJXH�WKDW�WHFKQRORJLFDO�FKDQJHV��SULPDULO\�LQIRUPDWLRQ�
WHFKQRORJLHV�WKDW�HQDEOH�FRPPXQLFDWLRQ�RI�SUHFLVH�
VSHFL¿FDWLRQV�FRXSOHG�ZLWK�WUDQVSRUWDWLRQ�V\VWHPV�WKDW�RIIHU�
WLPHO\�GHOLYHU\��KDYH�DOORZHG�WKH�SURGXFWLRQ�SURFHVV�WR�
EH�EURNHQ�LQWR�VPDOOHU�VWDJHG�WDVNV�WKDW�FDQ�EH�SHUIRUPHG�
LQ�GLVSDUDWH�ORFDWLRQV��7KLV�HQFRXUDJHV�WKH�VHSDUDWLRQ�RI�
SURGXFWLRQ�VWDJHV²VXFK�DV�ZRRG�JURZLQJ�DQG�ZRRG�SURGXFW�
PDQXIDFWXULQJ²ZKLFK�KDV�EHHQ�REVHUYHG�LQ�LQFUHDVHG�
H[SRUWV�RI�8�6��KDUGZRRG�OXPEHU�IRU�WKH�PDQXIDFWXULQJ�RI�
IXUQLWXUH��:HDU�DQG�RWKHUV�������
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:KDW�WKHQ�DUH�WKH�LPSOLFDWLRQV�IRU�FRUSRUDWH�ODQGV�RI�WKHVH�
WUDQVDFWLRQV�DQG�WKH�IDFWRUV�WKDW�KDYH�GULYHQ�WKHP"�3HUKDSV�
PRVW�LPSRUWDQWO\��FKDQJHV�LQ�SURGXFWLRQ�DQG�WUDQVDFWLRQ�
WHFKQRORJLHV�VXJJHVW�WKDW�WLPEHUODQG�DVVHWV�ZLOO�OLNHO\�EH�
PXFK�PRUH�OLTXLG�LQ�WKH�IXWXUH��7KLV�WUHQG�LV�UHLQIRUFHG�E\�WKH�
IRUP�RI�QHZ�RZQHUVKLSV�DQG�WKH�VWUXFWXUH�RI�PDQ\�LQYHVWPHQW�
YHKLFOHV�IRU�WLPEHUODQG²ODUJH�VKDUHV�RI�WLPEHUODQG�SRUWIROLRV�
DUH�FRPPRQO\�KHOG�DV�FORVHG�HQG�IXQGV�WKDW�PXVW�EH�VROG�
DIWHU�D�VSHFL¿HG�WLPH�SHULRG��=KDQJ�DQG�RWKHUV���������7KHUH�
LV�OLWWOH�UHDVRQ�WR�EHOLHYH�WKDW�ZH�KDYH�REVHUYHG�D�RQFH�RQO\�
HSLVRGH�LQ�WLPEHUODQG�VDOHV��5DWKHU��WKH�HPHUJLQJ�LQYHVWPHQW�
PRGHOV�IRU�IRUHVWV�LQGLFDWH�WKDW�WLPEHUODQG�ZLOO�EH�WUDGHG�
PXFK�PRUH�IUHTXHQWO\�LQ�WKH�IXWXUH�WKDQ�HYHU�LQ�WKH�SDVW��
0RUH�UDSLG�WXUQRYHU�RI�WLPEHUODQG�PLJKW�HYHQWXDOO\�UDLVH�
FRQFHUQV�DERXW�WKH�VWDELOLW\�RI�WLPEHU�PDUNHWV��

,W�VHHPV�FOHDU�WKDW�WKH�WUDQVLWLRQ�IURP�ODUJH�EORFN�RZQHUVKLS�
E\�WKH�IRUHVW�SURGXFWV�LQGXVWU\�LV�LUUHYHUVLEOH��%HFDXVH�
WHFKQRORJLFDO�FKDQJHV�KDYH�SHUPDQHQWO\�FKDQJHG�FRVW�
VWUXFWXUHV��WKH�FDSDFLW\�DQG�GHVLUH�IRU�LQWHUQDO�FRQWURO�
RI�WLPEHUODQG�KDYH�OLNHO\�EHHQ�SHUPDQHQWO\�HURGHG��
)XUWKHUPRUH��EHFDXVH�GLYHVWLWXUH�RIWHQ�UHVXOWV�LQ�
IUDJPHQWDWLRQ�RI�RZQHUVKLS��LW�LV�TXLWH�XQOLNHO\�WKDW�DQ\�
IXWXUH�RZQHU�FRXOG�VWLWFK�WRJHWKHU�D�IRUHVW�HVWDWH�FRPSDUDEOH�
WR�WKH�SUH�GLYHVWLWXUH�KROGLQJV�

)RUHVW�ODQG�SURYLGHV�PDQ\�VRFLDO�EHQH¿WV�EH\RQG�WLPEHU�
SURGXFWLRQ��LQFOXGLQJ�ZDWHUVKHG�SURWHFWLRQ��FKDSWHU������
ELRGLYHUVLW\��FKDSWHU������DQG�UHFUHDWLRQ��FKDSWHUV���DQG�����
,QFUHDVHG�WLPEHUODQG�OLTXLGLW\�VXJJHVWV�WKH�SRVVLELOLW\�RI�
FKDQJHV�LQ�WKH�DYDLODELOLW\�RI�WKHVH�EHQH¿WV��/DUJH�EORFN�
LQGXVWULDO�RZQHUVKLSV�SURYLGHG�PDQ\�FRQVHUYDWLRQ�EHQH¿WV��
LQFOXGLQJ�VRPH�RI�WKH�ODUJHVW�FRQWLJXRXV�VWUHWFKHV�RI�IRUHVW�
KDELWDWV�LQ�WKH�6RXWK��:HDU�DQG�*UHLV��������7KH\�SURYLGHG�
GH�IDFWR�SURWHFWLRQV�IRU�UHVRXUFH�VXVWDLQDELOLW\�WKDW�LV�
QRZ�OHVV�FHUWDLQ�DV�WLPEHUODQG�RZQHUVKLS�EHFRPHV�PRUH�
IUDJPHQWHG��

7,02V�PD\�VHHN�WR�GLYHUVLI\�WKH�ULVNV�DVVRFLDWHG�ZLWK�
WKHLU�IRUHVW�KROGLQJV��SURYLGLQJ�D�VWURQJ�GLVLQFHQWLYH�IRU�
WKH�SUDFWLFH�RI�KROGLQJ�ODQG�LQ�WKH�ODUJH�FRQWLJXRXV�EORFNV�
WKDW�ZDV�W\SLFDO�RI�IRUHVW�SURGXFWV�LQGXVWU\�RZQHUV��5LVN�
PDQDJHPHQW�VWUDWHJLHV�VSUHDG�LQYHVWPHQWV�DFURVV�VSDFH�
�H�J���WR�DYRLG�GDPDJH�IURP�KXUULFDQHV�DQG�¿UHV��DQG�SHUKDSV�
DFURVV�VSHFLHV��WR�PLWLJDWH��IRU�H[DPSOH��ORVVHV�IURP�LQVHFW�
DQG�GLVHDVH�RXWEUHDNV�²ERWK�RI�ZKLFK�ZRXOG�DOVR�DGGUHVV�
PDUNHW�EDVHG�¿QDQFLDO�ULVNV��EXW�DW�D�FRVW�RI�LQFUHDVLQJ�IRUHVW�
SDUFHOODWLRQ�DQG�HYHQWXDO�IRUHVW�IUDJPHQWDWLRQ��

��7,02V�DOVR�PDQDJH�RSHQ�HQGHG�LQYHVWRU�DFFRXQWV�ZLWKRXW�D�
SUHGHWHUPLQHG�KROGLQJ�SHULRG�
��,W�LV�WRR�HDUO\�WR�GHWHUPLQH�KRZ�WKHVH�FKDQJHV�LQ�RZQHUVKLS�ZLOO�EH�
WUDQVODWHG�LQWR�FKDQJHV�LQ�RQ�WKH�JURXQG�IRUHVW�PDQDJHPHQW��6KLIWV�LQ�
PDQDJHPHQW�DUH�XQFHUWDLQ�DQG�ZLOO�XOWLPDWHO\�KROG�VWURQJ�LQÀXHQFH�RYHU�
WKH�IXWXUH�SDWK�RI�IRUHVW�FRQGLWLRQV�LQ�WKH�6RXWK�

,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�LQYHVWRUV�UHSUHVHQWHG�
E\�7,02V�FDPH�YHU\�UDSLGO\�LQWR�IRUHVW�LQYHVWPHQWV�
EDVHG�RQ�WKH�SHUFHSWLRQ�RI�FRXQWHUF\FOLFDO�UHWXUQV�DQG�WKH�
DWWUDFWLYHQHVV�RI�ODQG�DV�DQ�LQYHVWPHQW��&KDQJHV�LQ�WKHVH�
SHUFHSWLRQV�DQG�YDOXDWLRQV�PLJKW�MXVW�DV�HDVLO\�OHDG�WKHP�
DZD\�IURP�IRUHVW�LQYHVWPHQWV��$JDLQ��WKH�LPSOLFDWLRQ�RI�
WKHLU�DFWLRQV�LV�LQFUHDVHG�OLTXLGLW\�RI�IRUHVW�DVVHWV�DQG�PRUH�
UDSLG�FKDQJH�LQ�ODQGVFDSH�FRQGLWLRQV�LQ�WKH�IXWXUH��7KH�
HFRQRPLF�GRZQWXUQ�RI������WR������LV�D�UHPLQGHU�WKDW�
H[WHUQDO�FRQGLWLRQV�FDQ�UDSLGO\�FKDQJH�WKH�UHODWLYH�SRVLWLRQ�
RI�YDULRXV�LQYHVWPHQWV�

)XWXUH�FRQVHUYDWLRQ�VWUDWHJLHV�QHHG�WR�DQWLFLSDWH�WKHVH�
FKDQJHV�LQ�FRUSRUDWH�RZQHG�IRUHVWV��'LYHVWLWXUH�SURYLGHG�
D�XQLTXH�RSSRUWXQLW\�IRU�FRQVHUYDWLRQ�SXUFKDVHV�RI�
XQSUHFHGHQWHG�VL]H��:HLQEHUJ�DQG�/DUVRQ��������6WLOO�WKH�
DELOLW\�WR�SURWHFW�ELRGLYHUVLW\��ZDWHU��DQG�RWKHU�YDOXHV�WKDW�
GHSHQG�RQ�ODUJH�EORFNV�RI�FRQWLJXRXV�IRUHVW�KDYH�EHHQ�DQG�
ZLOO�FRQWLQXH�WR�EH�FKDOOHQJHG�E\�WKHVH�IRUFHV�WKDW�IUDJPHQW�
IRUHVW�RZQHUVKLS��(IIHFWLYH�FRQVHUYDWLRQ�LQ�WKHVH�G\QDPLF�
ODQGVFDSHV�PD\�UHTXLUH�QHZ�DSSURDFKHV��IRU�H[DPSOH��
HPHUJLQJ�SDUWQHUVKLSV�EHWZHHQ�LQYHVWPHQW�DQG�FRQVHUYDWLRQ�
LQWHUHVWV��

7KH�IXWXUH�RI�IDPLO\�IRUHVW�ODQGV�GHSHQGV�RQ�SHUVRQDO��
IDPLOLDO��VRFLDO��DQG�PDUNHW�IRUFHV�WKDW�ZLOO�XQIROG�ZLWK�WKH�
LQHYLWDEOH�ODQG�WUDQVIHUV�IURP�RQH�RZQHU�WR�WKH�QH[W��,W�LV�DW�
WKHVH�SRLQWV�RI�WUDQVIHU�ZKHQ�ODQG�XVH�DQG�IRUHVW�PDQDJHPHQW�
DUH�PRVW�OLNHO\�WR�FKDQJH��$OWKRXJK�PDQ\�IDPLO\�IRUHVW�
RZQHUV�ZDQW�WR�NHHS�WKHLU�ODQG�LQWDFW�IRU�IXWXUH�JHQHUDWLRQV��
WKH\�DUH�QRW�FHUWDLQ�WKH\�ZLOO�EH�DEOH�GR�VR��0DWHU�DQG�RWKHUV�
�������VKRZHG�WKDW�PDQ\�RI�WKH�QH[W�JHQHUDWLRQ�RZQHUV�DUH�
QRW�DWWDFKHG�WR�WKH�ODQG�DQG�KDYH�OLWWOH�LQWHUHVW�LQ�PDLQWDLQLQJ�
WKH�IDPLO\�OHJDF\��LPSO\LQJ�DQRWKHU�WHQGHQF\�WRZDUG�OLTXLGLW\��
7KDW�EHLQJ�VDLG�WKHUH�DUH�VWLOO�PDQ\�SRWHQWLDO�KHLUV�DQG�QHZ�
RZQHUV�ZKR�DUH�LQWHUHVWHG�LQ�PDLQWDLQLQJ�WKH�ODQG�LQ�IRUHVW�
FRYHU��&RQWLQXHG�SRSXODWLRQ�SUHVVXUHV�DQG�WKH�FRQWLQXHG�
GHVLUH�RI�SHRSOH�WR�ZDQW�WR�OLYH�LQ�WKH�FRXQWU\�ZLOO�FRQWLQXH�
WKH�SDUFHOODWLRQ�RI�IDPLO\�IRUHVW�ODQG��$QG�ZLWK�SDUFHOODWLRQ�
RIWHQ�FRPHV�QHZ�GHYHORSPHQW��VXFK�DV�KRPHV�DQG�WKH�URDGV�
DQG�RWKHU�LQIUDVWUXFWXUH�WKDW�WKH\�UHTXLUH��7KLV�ZLOO�FUHDWH�
FKDOOHQJHV�IRU�ZLOGOLIH��ZLOG¿UH�FRQWURO��UHFUHDWLRQ��DQG�IRUHVW�
PDQDJHPHQW��1RW�RQO\�ZLOO�WKH�SDUFHOV�EH�VPDOOHU��WKH\�ZLOO�
DOVR�PRUH�OLNHO\�EH�VXUURXQGHG�E\�GHYHORSPHQW��ZKLFK�FDQ�
FUHDWH�UHJXODWLRQV�RU�RWKHU�REVWUXFWLRQV�WKDW�IXUWKHU�KLQGHU�
WUDGLWLRQDO�PDQDJHPHQW�SUDFWLFHV��

,W�LV�XQFHUWDLQ�ZKR�WKH�IXWXUH�IDPLO\�IRUHVW�RZQHUV�ZLOO�EH��
EXW�JLYHQ�KLVWRULF�WUHQGV��WKHUH�ZLOO�OLNHO\�EH�PRUH�RI�WKHP��
WKH�DYHUDJH�VL]H�RI�WKHLU�IRUHVW�KROGLQJV�ZLOO�GHFUHDVH��DQG�
WKH�LPSRUWDQFH�RI�DPHQLW\�YDOXHV�ZLOO�FRQWLQXH�WR�LQFUHDVH��,W�
LV�DOVR�OLNHO\�WKDW�PRUH�RI�WKHP�ZLOO�KDYH�XUEDQ�RU�VXEXUEDQ�
EDFNJURXQGV�DQG�EH�DEVHQWHH�RZQHUV��$OWKRXJK�PDQ\�ZLOO�
VWLOO�EH�ZLOOLQJ�WR�KDUYHVW�WUHHV�IURP�WKHLU�ODQG��LI�FXUUHQW�
WUHQGV�RI�VPDOOHU�SDUFHOV�DQG�FKDQJLQJ�REMHFWLYHV�FRQWLQXH��
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KDUYHVWLQJ�LV�OLNHO\�WR�GHFUHDVH��$QG�LW�LV�OLNHO\�WKDW�ODQG�
YDOXHV��HLWKHU�PRQHWDU\�RU�QRQ�PRQHWDU\��ZLOO�FRQWLQXH�WR�
LQFUHDVH�IRU�UHFUHDWLRQ��VXFK�DV�KXQWLQJ���QRQWLPEHU�IRUHVW�
SURGXFWV��VXFK�DV�SLQH�VWUDZ���ZDWHU�SURWHFWLRQ��FDUERQ�
VHTXHVWUDWLRQ��DQG�RWKHU�QRQWUDGLWLRQDO�XVHV�

)DPLO\�IRUHVW�RZQHUV�ZLOO�FRQWLQXH�WR�GRPLQDWH�WKH�IRUHVWHG�
ODQGVFDSH�RI�WKH�6RXWK�IRU�WKH�IRUHVHHDEOH�IXWXUH��0DQ\�RI�
WKH�JURZLQJ�SUHVVXUHV�RQ�ODQGRZQHUV�ZLOO�EH�IHOW�E\�IDPLO\�
RZQHUV�¿UVW�DQG�PRVW�LQWHQVLYHO\��7KHUHIRUH�LW�EHKRRYHV�
DOO�ZKR�DUH�LQWHUHVWHG�LQ�WKH�IXWXUH�RI�WKH�6RXWK¶V�IRUHVWV�WR�
XQGHUVWDQG�WKLV�JURXS�RI�RZQHUV��WKHLU�G\QDPLFV��DQG�WKH�
IDFWRUV�DIIHFWLQJ�WKHP��,Q�HIIHFW��WKH\�KROG�WKH�IXWXUH�RI�
VRXWKHUQ�IRUHVWV�LQ�WKHLU�KDQGV�DQG�QHHG�DVVLVWDQFH�LI�WKH\�DUH�
WR�FRQWLQXH�WKHLU�WUDGLWLRQ�RI�VWHZDUGVKLS�

:H�QHHG�WR�EH�FRJQL]DQW�RI�RZQHUV¶�REMHFWLYHV�DQG�
FLUFXPVWDQFHV��:KHWKHU�WKH\�RZQ�D����DFUH�KRPH�ORW�RU�D�
����DFUH�LQYHVWPHQW�SURSHUW\�ZLOO�KDYH�D�ODUJH�LPSDFW�RQ�
ZKDW�LVVXHV�DUH�LPSRUWDQW�WR�WKHP��WKH�XVH�PDQDJHPHQW�WKDW�
WKH\�GHHP�DSSURSULDWH��DQG�ZKDW�FDQ�EH�GRQH�ZLWK�WKHLU�ODQG��
,Q�VKRUW��WKHUH�ZLOO�EH�DQ�XUJHQW�QHHG�WR�GHYHORS�SURJUDPV�
DQG�WRROV�WKDW�DUH�WDLORUHG�IRU�VSHFL¿F�W\SHV�RI�IDPLO\�IRUHVW�
RZQHUV²SURYLGLQJ�WKHP�ZKDW�WKH\�QHHG��ZKHQ�WKH\�QHHG�
LW��DQG�KRZ�WKH\�ZDQW�LW²VR�WKDW�IDPLO\�IRUHVW�RZQHUV�FDQ�
FRQWLQXH�WR�SURYLGH�WKH�JRRGV�DQG�VHUYLFHV�WKDW�VRFLHW\�KDV�
FRPH�WR�H[SHFW�
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8QOLNH�WKH�ZHVWHUQ�UHJLRQV�RI�WKH�8QLWHG�6WDWHV��WKH�6RXWK¶V�
IRUHVWV�DUH�GRPLQDWHG�E\�SULYDWH�RZQHUV��3ULYDWH�RZQHUVKLS�
LV�GLYHUVH�ZLWK�URXJKO\�D�WKLUG�LQ�FRUSRUDWH�RZQHUVKLS�DQG�
WKH�UHPDLQGHU�RZQHG�E\�PRUH�WKDQ���PLOOLRQ�IDPLOLHV�RU�
LQGLYLGXDOV��)RUHVW�KROGLQJV�YDU\�FRQVLGHUDEO\�LQ�VL]H�ZLWK�
PRVW�RZQHUV�����SHUFHQW��KROGLQJ�IHZHU�WKDQ����DFUHV��0RVW�
IRUHVW�ODQG�����SHUFHQW��LV�KRZHYHU��LQ�KROGLQJV�RI�����DFUHV�
RU�PRUH�

)RUHFDVWV�LQGLFDWH�D�ORVV�RI�����PLOOLRQ�WR������PLOOLRQ�DFUHV�
RI�SULYDWH�IRUHVW�ODQG�LQ�WKH�6RXWK�E\�������:LWK�H[SDQGHG�
XUEDQL]DWLRQ�JURZLQJ�RXWZDUG�IURP�FLW\�FHQWHUV��ZH�H[SHFW�
DQ�LQFUHDVHG�IUDJPHQWDWLRQ�RI�UHPDLQLQJ�IRUHVW�KROGLQJV��
2QJRLQJ�SDUFHOODWLRQ�WKURXJK�HVWDWH�GLVSRVDO�DQG�WKH�WD[�
LQFUHDVHV�DVVRFLDWHG�ZLWK�XUEDQL]DWLRQ�ZLOO�FRQWLQXH�WR�
DOWHU�IRUHVW�PDQDJHPHQW�LQ�WKH�6RXWK��,Q�SDUWLFXODU��DUHDV�RI�
FRQFHQWUDWHG�XUEDQL]DWLRQ�FRXOG�EHJLQ�WR�VHH�UHGXFWLRQV�LQ�
WLPEHU�KDUYHVWLQJ�DQG�SODQWLQJ�LQ�VPDOO�LQRSHUDEOH�KROGLQJV��
DQG�UHGXFWLRQV�LQ�SUHVFULEHG�EXUQLQJ�EHFDXVH�RI�KHDOWK�DQG�
VDIHW\�FRQFHUQV�DQG�RUGLQDQFHV�

)DPLO\�IRUHVW�RZQHUV�FLWH�D�YDULHW\�RI�UHDVRQV�IRU�KROGLQJ�
IRUHVWV��7KHVH�LQFOXGH�OHJDF\��DHVWKHWLFV��DQG�ODQG�

LQYHVWPHQW��$ERXW�WZR�WKLUGV�RI�IDPLO\�IRUHVW�ODQG�LQ�WKH�
6RXWK�LV�KHOG�E\�RZQHUV�ZKR�KDYH�KDUYHVWHG�WLPEHU�IURP�
WKHLU�IRUHVWV�LQ�WKH�SDVW��:KHQ�FRPELQHG�ZLWK�FRUSRUDWH�
RZQHUVKLS��DERXW���RI�HYHU\����DFUHV�RI�SULYDWH�IRUHVW�ODQG�LQ�
WKH�6RXWK�DUH�RZQHG�E\�FRUSRUDWLRQV��IDPLOLHV��LQGLYLGXDOV��
RU�RWKHUV�ZKR�KDYH�FRPPHUFLDOO\�KDUYHVWHG�

7KH�GLYHVWLWXUH�RI�IRUHVW�ODQGV�E\�WKH�IRUHVW�SURGXFWV�LQGXVWU\�
IURP������WR������LV�WKH�PRVW�VXEVWDQWLDO�WUDQVLWLRQ�LQ�IRUHVW�
RZQHUVKLS�RI�WKH�ODVW�FHQWXU\��7KLV�GLYHVWLWXUH�VXEVWDQWLDOO\�
DOWHUHG�WKH�RZQHUVKLS�DQG�REMHFWLYH�VWUXFWXUH�RI�WKH�FRUSRUDWH�
RZQHUVKLS�JURXS�EHFDXVH�PXFK�RI�WKH�ODQG�VKLIWHG�WR�7,02�
DQG�5(,7�RZQHUV��$�QXPEHU�RI�HFRQRPLF�IDFWRUV�OLNHO\�
LQÀXHQFHG�WKH�GHFLVLRQV�RI�IRUHVW�SURGXFWV�FRPSDQLHV�WR�
VHOO�WKHLU�ODQG��$Q�DQDO\VLV�RI�WKHVH�IDFWRUV�VXJJHVWV�WKDW�WKH�
WUDQVLWLRQ�IURP�ODUJH�EORFN�LQGXVWU\�RZQHUVKLS�WR�D�PRUH�
VSDWLDOO\�YDULHG�DQG�IUDJPHQWHG�RZQHUVKLS�LV�LUUHYHUVLEOH�LQ�
WKH�IRUHVHHDEOH�IXWXUH�

$V�D�UHVXOW�RI�WUDQVLWLRQ�IURP�WKH�IRUHVW�SURGXFWV�LQGXVWU\�WR�
7,02V��FRUSRUDWH�RZQHG�IRUHVW�ODQG�LV�QRZ�D�PRUH�OLTXLG�
DVVHW�WKDW�FRXOG�WUDGH�PRUH�IUHTXHQWO\�LQ�WKH�IXWXUH��DQG�WKH�
VL]H�RI�LQGLYLGXDO�KROGLQJV�FRXOG�FRQWLQXH�WR�GHFOLQH��:KLOH�
WKH�IRUHVW�SURGXFWV�LQGXVWU\�ODQG�EDVH�KDG�EHHQ�D�VWDEOH�DQG�
SUHGLFWDEOH�FRPSRQHQW�RI�WKH�VRXWKHUQ�ODQGVFDSH��WKH�³QHZ´�
FODVV�RI�FRUSRUDWH�IRUHVW�ODQGV�PD\�EH�OHVV�VWDEOH�DQG�PRUH�
FKDQJHDEOH�ZLWK�LPSOLFDWLRQV�IRU�QRQWLPEHU�YDOXHV��VXFK�DV�
ZDWHU�TXDOLW\��VHQVLWLYH�SODQW�DQG�DQLPDO�FRPPXQLWLHV��DQG�
UHFUHDWLRQ�DYDLODELOLW\��7KH�HFRQRPLF�IRUFHV�WKDW�OHG�WKHVH�
QHZ�IRUHVW�RZQHUV�WR�DFTXLUH�ODQG�FRXOG�FDXVH�UDSLG�VKLIWV�
LQ�RZQHUVKLS�LQ�WKH�IXWXUH��)RU�H[DPSOH��D�VXVWDLQHG�GHFOLQH�
LQ�FRPPRGLW\�SULFHV��VXFK�DV�WKH����SHUFHQW�UHGXFWLRQ�LQ�
VRIWZRRG�SXOSZRRG�SULFHV�VLQFH�������FKDSWHU�����FRXOG�
UHGXFH�WKH�SUR¿WDELOLW\�RI�WLPEHUODQG�PDQDJHPHQW�DQG�
GULYH�DZD\�LQYHVWRUV��&RQYHUVHO\��SROLF\�GULYHQ�LQFUHDVHV�LQ�
ELRPDVV�GHPDQGV�IRU�HQHUJ\�SURGXFWLRQ�RU�WKH�HPHUJHQFH�
RI�DGGLWLRQDO�UHYHQXHV�IURP�PDUNHWV�IRU�HFRV\VWHP�VHUYLFHV�
FRXOG�UHYHUVH�UHFHQW�GRZQZDUG�WUHQGV��FKDSWHU������

2YHU�WKH�SDVW���GHFDGHV��RZQHUVKLS�G\QDPLFV�KDYH�EHHQ�
ODUJHO\�DPRQJ�RZQHU�W\SHV�ZLWKLQ�WKH�FRUSRUDWH�DQG�IDPLO\�
RZQHU�JURXSV��DQG�QRW�IURP�RQH�JURXS�WR�DQRWKHU���2XU�
DQDO\VHV�RI�DQWLFLSDWHG�FKDQJHV�DUH�FRQVLVWHQW�ZLWK�WKLV�KLVWRU\��
6WUXFWXUDO�FKDQJHV�LQ�RZQHUVKLS²WUDQVIHUULQJ�ODQG�DPRQJ�
PDMRU�JURXSV²PLJKW�EH�SRVVLEOH�GHSHQGLQJ�RQ�WKH�GULYLQJ�
IRUFHV��DQG�ZRXOG�KDYH�IDU�UHDFKLQJ�HIIHFWV��)RU�H[DPSOH��
LQFUHDVLQJ�VFDUFLW\�RI�UHFUHDWLRQ�DQG�FRQFHUQ�IRU�RWKHU�TXDOLW\�
RI�OLIH�DVSHFWV�RI�IRUHVWV�FRXOG�OHDG�WR�SXEOLF�DFTXLVLWLRQ�RI�
SULYDWH�IRUHVW�ODQG��HVSHFLDOO\�DW�6WDWH�DQG�ORFDO�OHYHOV��$�
VXEVWDQWLDO�GHFOLQH�LQ�WLPEHUODQG�SUR¿WDELOLW\�FRXOG�OHDG�WR�
D�VKLIW�LQ�RZQHUVKLS�IURP�FRUSRUDWH�WR�IDPLO\�IRUHVW�RZQHUV��
7KHVH�DUH�ERWK�ZLWKLQ�WKH�UHDOP�RI�SODXVLELOLW\�EXW�KDYH�QRW�\HW�
EHHQ�REVHUYHG�WR�DQ\�JUHDW�GHJUHH��
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7D[�SROLF\�KDV�KDG�LPSRUWDQW�LQÀXHQFH�RQ�WKH�VWUXFWXUH�RI�
FRUSRUDWH�IRUHVW�RZQHUVKLS��QRWDEO\�WKH�VKLIW�IURP�LQGXVWU\�
WR�RWKHU�IRUPV�RI�FRUSRUDWH�RZQHUV��3ROLF\�LQ�WKH�IRUP�RI�
LQFRPH�DQG�SURSHUW\�WD[HV�OLNHZLVH�LQÀXHQFHV�WKH�DOORFDWLRQ�
RI�ODQG�WR�IRUHVWV�DQG�RWKHU�XVHV�DQG�DIIHFWV�WKH�RSWLPDO�
VFDOH�RI�IRUHVW�XVHV��(QYLURQPHQWDO�UHJXODWLRQV�FDQ�DIIHFW�
WKH�IHDVLELOLW\�RI�IRUHVW�PDQDJHPHQW�WKHUHE\�DIIHFWLQJ�WKH�
H[WHQW�RI�FRPPHUFLDO�RZQHUVKLS��:KDW¶V�PRUH��LQKHULWDQFH�
WD[HV�LQÀXHQFH�WKH�UHWHQWLRQ�RI�ODUJH�IRUHVW�DUHDV�WKURXJK�
JHQHUDWLRQDO�WUDQVIHUV��7KHVH�DQG�RWKHU�SROLF\�LPSDFWV�RQ�WKH�
W\SH�RI�RZQHUVKLS�DQG�SDUFHOODWLRQ�RI�IRUHVWV�DUH�GLVFXVVHG�LQ�
FKDSWHU����
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$�QXPEHU�RI�TXHVWLRQV�UHPDLQ�DERXW�LPSOLFDWLRQV�RI�
FKDQJHV�LQ�WKH�FRUSRUDWH�IRUHVW�RZQHUVKLS�JURXS�IRU�IRUHVW�
PDQDJHPHQW�DQG�IRUHVW�FRQGLWLRQV��,Q�SDUWLFXODU�ZH�SRVLW�
WKDW�WKH�FKDQJH�IURP�IRUHVW�SURGXFWV�LQGXVWU\�WR�7,02�
RZQHUVKLS�LQFUHDVHV�WKH�OLTXLGLW\�RI�IRUHVW�DVVHWV�DQG�
WKDW�WKLV�PLJKW�DIIHFW�WKH�ORQJ�WHUP�FRQGLWLRQV�RI�IRUHVWV��
)UHTXHQW�VDOHV�RI�WLPEHUODQG�FRXOG�FRQFHLYDEO\�GHFUHDVH�
WKH�OLNHOLKRRG�RI�ORQJ�WHUP�LQYHVWPHQWV�LQ�IRUHVW�SURGXFWLRQ�
DQG�SURGXFWLYLW\��&RQYHUVHO\��LQYHVWPHQWV�LQ�WKHVH�DVVHWV�
FRXOG�OHDG�WR�LPSURYHPHQWV�WKDW�ZRXOG�EH�YDOXHG�LQ�IXWXUH�
WUDQVDFWLRQV�EHFDXVH�WKRVH�LQYHVWPHQWV�ZRXOG�EH�IXOO\�
FDSLWDOL]HG�LQ�WKH�VDOH�SULFHV�RI�WLPEHUODQG��,I�VR��HI¿FLHQW�
ORQJ�WHUP�LQYHVWPHQW�ZRXOG�QRW�EH�LPSHGHG�E\�IUHTXHQW�ODQG�
VDOHV��7KLV�LV�D�FUXFLDO�TXHVWLRQ�IRU�WKH�IXWXUH�RI�IRUHVWV�LQ�
WKH�6RXWK��DQG�RQH�WKDW�FRXOG�EH�DQVZHUHG�WKURXJK�UHJXODU�
PRQLWRULQJ�DQG�DQDO\VLV�RI�WLPEHUODQG�WUDQVDFWLRQV�RYHU�
WLPH��SHUKDSV�LQ�FRQFHUW�ZLWK�IRUHVW�LQYHQWRULHV�

/DQG�XVH��DQG�RWKHU�ODQG�RZQHUVKLS��V\VWHPV�IRU�SURMHFWLQJ�
RZQHUVKLS�G\QDPLFV�W\SLFDOO\�XVH�YHU\�VLPSOLVWLF�
DVVXPSWLRQV�EHFDXVH�WKH\�ODFN�VROLG�WKHRUHWLFDO�PRGHOLQJ�
IUDPHZRUNV�DQG�HPSLULFDO�GDWD�IRU�SDUDPHWHUL]LQJ�DQG�
YDOLGDWLQJ�PRGHOV��%XLOGLQJ�RQ�H[LVWLQJ�ODQG�XVH�FKDQJH�DQG�
IRUHVW�PDQDJHPHQW�EHKDYLRU�PRGHOV��$JDUZDO�DQG�RWKHUV�
������%HDFK�DQG�RWKHUV�������3RFHZLF]�DQG�1LHOVHQ�3LQFXV�
������VKRXOG�SDYH�WKH�ZD\�IRU�D�¿UVW�DSSUR[LPDWLRQ�RI�DQ�
RZQHUVKLS�G\QDPLFV�PRGHO��)XOO�LPSOHPHQWDWLRQ�RI�WKH�
QHZO\�GHVLJQHG�DQQXDO�),$�LQYHQWRU\�V\VWHP�ZLOO�DGG�GDWD�
WR�KHOS�UHVROYH�LVVXHV�VXUURXQGLQJ�EURDG�VFDOH�RZQHUVKLS�
G\QDPLFV��EXW�DGGLWLRQDO�ZRUN�ZLOO�EH�QHHGHG�WR�H[DPLQH�WKH�
G\QDPLFV�ZLWKLQ�RZQHUVKLS�JURXSV��0RVW�LPPHGLDWHO\��WKH�
WUDQVIHU�RI�ODQGV�IURP�YHUWLFDOO\�LQWHJUDWHG�WLPEHU�SURGXFWV�
FRPSDQLHV�WR�7,02V�DQG�5(,7V�DQG�WKH�LQWHUJHQHUDWLRQDO�
WUDQVIHU�RI�IDPLO\�IRUHVW�ODQGV�DUH�LPSRUWDQW�G\QDPLFV�WKDW�
QHHG�WR�EH�EHWWHU�XQGHUVWRRG�DQG�PRQLWRUHG��

/,7(5$785(�&,7('

$JDUZDO��&���*UHHQ��*�0���*URYH��-�0��>DQG�RWKHUV@��������$�UHYLHZ�DQG�
� DVVHVVPHQW�RI�ODQG�XVH�FKDQJH�PRGHOV��G\QDPLFV�RI�VSDFH��WLPH��DQG�
KXPDQ�FKRLFH��*HQ��7HFK��5HS��1(������1HZWRQ�6TXDUH��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�5HVHDUFK�
6WDWLRQ�����S�

%DUUDFORXJK��6���5HWWLH��-�&��������7KH�RZQHUVKLS�RI�VPDOO�SULYDWH�IRUHVW�
ODQG�KROGLQJV�LQ����1HZ�(QJODQG�WRZQV��6WQ��3DS������8SSHU�'DUE\��3$��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S�

%HDFK��5�+���3DWWDQD\DN��6�.���<DQJ��-�&��>DQG�RWKHUV@��������(FRQRPHWULF�
VWXGLHV�RI�QRQ�LQGXVWULDO�SULYDWH�IRUHVW�PDQDJHPHQW��D�UHYLHZ�DQG�
V\QWKHVLV��)RUHVW�3ROLF\�DQG�(FRQRPLFV�����������±����

%HFKWROG��:�$���3DWWHUVRQ��3�/��������7KH�HQKDQFHG�)RUHVW�,QYHQWRU\�
DQG�$QDO\VLV�SURJUDP²QDWLRQDO�VDPSOLQJ�GHVLJQ�DQG�HVWLPDWLRQ�
SURFHGXUHV��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

%LQNOH\��&�6���5DSHU��&�)���:DVKEXUQ��&�/��������,QVWLWXWLRQDO�RZQHUVKLS�
RI�8�6��WLPEHUODQG��KLVWRU\��UDWLRQDOH��DQG�LPSOLFDWLRQV�IRU�IRUHVW�
PDQDJHPHQW��-RXUQDO�RI�)RUHVWU\�����������±���

%LUFK��7�:��������3ULYDWH�IRUHVW�ODQG�RZQHUV�RI�WKH�8QLWHG�6WDWHV��������
5HVRXU��%XOO��1(±�����5DGQRU��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ������S�

%LUFK��7�:���/HZLV��'�*���.DLVHU��+�)��������7KH�SULYDWH�IRUHVW�ODQG�RZQHUV�
RI�WKH�8QLWHG�6WDWHV��5HVRXU��%XOO��:2±���:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S�

%XWOHU��%�-���7\UUHOO��0���)HLQEHUJ��*��>DQG�RWKHUV@��������8QGHUVWDQGLQJ�DQG�
UHDFKLQJ�IDPLO\�IRUHVW�RZQHUV��OHVVRQV�IURP�VRFLDO�PDUNHWLQJ�UHVHDUFK��
-RXUQDO�RI�)RUHVWU\�������������±����

%XWOHU��%�-��������)DPLO\�IRUHVW�RZQHUV�RI�WKH�8QLWHG�6WDWHV��������
*HQ��7HFK��5HS��156±����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHUQ�5HVHDUFK�6WDWLRQ�����S�

%XWOHU��%�-���/HDWKHUEHUU\��(�&���:LOOLDPV��0�6��������'HVLJQ��
LPSOHPHQWDWLRQ��DQG�DQDO\VLV�PHWKRGV�IRU�WKH�1DWLRQDO�:RRGODQG�
2ZQHU�6XUYH\��*HQ��7HFK��5HS��1(±�����1HZWRZQ�6TXDUH��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�5HVHDUFK�
6WDWLRQ�����S�

&RQQHU��5�&���+DUWVHOO��$�-��������)RUHVW�DUHD�DQG�FRQGLWLRQV���,Q��:HDU��'��
DQG�*UHLV��-���HGV��7KH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��7HFK��
5HS��656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����������

&RQQHU��5�&���$GDPV��7���%XWOHU��%�-��>DQG�RWKHUV@��������7KH�VWDWH�RI�6RXWK�
&DUROLQD¶V�IRUHVWV��������5HVRXU��%XOO��656±����$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

)OHWFKHU��/�6���.LWWUHGJH��'���6WHYHQV��7��������)RUHVW�ODQGRZQHUV¶�
ZLOOLQJQHVV�WR�VHOO�FDUERQ�FUHGLWV��D�SLORW�VWXG\��1RUWKHUQ�-RXUQDO�RI�
$SSOLHG�)RUHVWU\�����������±���

*HUPDLQ��5�+���$QGHUVRQ��1���%HYLODFTXD��(��������7KH�HIIHFWV�RI�IRUHVW�
ODQG�SDUFHOL]DWLRQ�DQG�RZQHUVKLS�WUDQVIHUV�RQ�QRQLQGXVWULDO�SULYDWH�
IRUHVW�ODQG�IRUHVW�VWRFNLQJ�LQ�1HZ�<RUN��-RXUQDO�RI�)RUHVWU\����������
���±�����

*URVVPDQ��*�0���5RVVL�+DQVEHUJ��(��������7KH�ULVH�RI�RIIVKRULQJ��LW¶V�QRW�
ZLQH�IRU�FORWK�DQ\PRUH��,Q��7KH�QHZ�HFRQRPLF�JHRJUDSK\��HIIHFWV�DQG�
SROLF\�LPSOLFDWLRQV��.DQVDV�&LW\��02��)HGHUDO�5HVHUYH�%DQN�RI�.DQVDV�
&LW\����±����



���
&+$37(5�����)RUHVW�2ZQHUVKLS�'\QDPLFV�RI�6RXWKHUQ�)RUHVWV�

+D\QHV��5�:��������$Q�DQDO\VLV�RI�WKH�WLPEHU�VLWXDWLRQ�LQ�WKH�8QLWHG�
6WDWHV������±������31:±*75±�����3RUWODQG��25��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�5HVHDUFK�6WDWLRQ������S�

+RGJGHQ��%���&XVDFN��&���7\UUHOO��0��������/LWHUDWXUH�UHYLHZ��DQ�DQQRWDWHG�
ELEOLRJUDSK\�RI�WKH�OLWHUDWXUH�RQ�IDPLO\�IRUHVW�RZQHUV��*,6)�5HV��
3DS�����±5��1HZ�+DYHQ��&7��<DOH�8QLYHUVLW\��6FKRRO�RI�)RUHVWU\�DQG�
(QYLURQPHQWDO�6WXGLHV��*OREDO�,QVWLWXWH�RI�6XVWDLQDEOH�)RUHVWU\�����S�

-RVHSKVRQ��+�5���0FJXLUH��-�5��������2ZQHUVKLS�RI�IRUHVW�ODQG�DQG�
WLPEHU��,Q��7LPEHU�UHVRXUFHV�IRU�$PHULFD¶V�IXWXUH��)RU��5HV��5HS������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
���±����

-RVKL��2���0HKPRRG��6�5��������)DFWRUV�DIIHFWLQJ�QRQLQGXVWULDO�SULYDWH�
IRUHVW�ODQGRZQHUV¶�ZLOOLQJQHVV�WR�VXSSO\�ELRPDVV�IRU�ELRHQHUJ\��%LRPDVV�
DQG�%LRHQHUJ\�����������������

.LOJRUH��0���/HDK\��-���+LEEDUG��&���'RQQD\��-��������$VVHVVLQJ�IDPLO\�
IRUHVW�ODQG�FHUWL¿FDWLRQ�RSSRUWXQLWLHV��D�0LQQHVRWD�FDVH�VWXG\��-RXUQDO�
RI�)RUHVWU\������������±���

0DWHU��&�0���6DPSOH��9�$���%XWOHU��%�-��������7KH�QHZ�JHQHUDWLRQ�RI�SULYDWH�
IRUHVW�ODQGRZQHUV��EUDFH�IRU�FKDQJH��7KH�3LQFKRW�/HWWHU����������±��

0HKPRRG��6�5���=KDQJ��'��������)RUHVW�SDUFHOL]DWLRQ�LQ�WKH�8QLWHG�6WDWHV��
D�VWXG\�RI�FRQWULEXWLQJ�IDFWRUV��-RXUQDO�RI�)RUHVWU\�����������±����

3RFHZLF]��$���1LHOVHQ�3LQFXV��0��������3UHGLFWLQJ�ODQG�XVH�FKDQJH��
FRPSDULVRQ�RI�PRGHOV�EDVHG�RQ�ODQGRZQHU�VXUYH\V�DQG�KLVWRULFDO�ODQG�
FRYHU�WUHQGV��/DQGVFDSH�(FRORJ\�����������������

6PLWK��:�%���0LOHV��3�'���3HUU\��&�+���3XJK��6�$��������)RUHVW�UHVRXUFHV�RI�
WKH�8QLWHG�6WDWHV��������*HQ��7HFK��5HS��:2±����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

6Q\GHU��6�$���.LOJRUH��0�$���7DII��6�-���6FKHUW]��-�0��������(VWLPDWLQJ�
D�IDPLO\�IRUHVW�ODQGRZQHU¶V�OLNHOLKRRG�RI�SRVWLQJ�DJDLQVW�WUHVSDVV��
1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

:HDU��'�1���&DUWHU��'���3UHVWHPRQ��-��������7KH�8�6��VRXWK¶V�WLPEHU�VHFWRU�
LQ�������D�SURVSHFWLYH�DQDO\VLV�RI�UHFHQW�FKDQJH��*HQ��7HFK��5HS��
656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1���3UHVWHPRQ��-��������7LPEHU�PDUNHW�UHVHDUFK��SULYDWH�IRUHVWV��
DQG�SROLF\�UKHWRULF��,Q��5DXVFKHU��0���-RKQVHQ��.���'RXGULFN��5���HGV��
6RXWKHUQ�IRUHVW�VFLHQFH��SDVW��SUHVHQW�DQG�IXWXUH��*HQ��7HFK��5HS��
656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±�����&KDSWHU����

:HDU��'�1���*UHLV��-�*��������6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��
7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

:HLQEHUJ��$���/DUVRQ��&��������)RUHVW�ODQG�IRU�VDOH��FKDOOHQJHV�DQG�
RSSRUWXQLWLHV�IRU�FRQVHUYDWLRQ�RYHU�WKH�QH[W�WHQ�\HDUV��1HZ�<RUN��2SHQ�
6SDFH�,QVWLWXWH��,QF�����S�

=KDQJ��'���%XWOHU��%�-���1DJXEDGL��5�9��������,QVWLWXWLRQDO�WLPEHUODQG�
RZQHUVKLS�LQ�WKH�8�6��6RXWK��PDJQLWXGH��ORFDWLRQ��G\QDPLFV��DQG�
PDQDJHPHQW��-RXUQDO�RI�)RUHVWU\�����������������
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&+$37(5�����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH

� +��.HQ�&RUGHOO��&DUWHU�-��%HW]��DQG�6KHOD�+��0RX�

.(<�),1',1*6

3RSXODWLRQ

��7KH�6RXWK�JUHZ�FRQVLGHUDEO\�IDVWHU�������SHUFHQW��LQ�WRWDO�
SRSXODWLRQ�LQ�WKH����\HDUV�EHWZHHQ������DQG������WKDQ�
WKH�1DWLRQ�DV�D�ZKROH�������SHUFHQW���7KH�UHJLRQ�KDV�MXVW�
RYHU�KDOI�RI�WKH�FRXQWU\¶V�QRQ�+LVSDQLF�$IULFDQ�$PHULFDQ�
SRSXODWLRQ�������PLOOLRQ��DQG�LV�D�FORVH�VHFRQG�WR�WKH�
5RFN\�0RXQWDLQV�LQ�ERWK�WKH�VL]H�DQG�UDWH�RI�LQFUHDVH�RI�
WKH�$PHULFDQ�,QGLDQ�SRSXODWLRQ��6LQFH�������WKH�6RXWK�
�KHDYLO\�LQÀXHQFHG�E\�7H[DV�DQG�)ORULGD��VXUSDVVHG�
WKH�3DFL¿F�&RDVW��VWURQJO\�LQÀXHQFHG�E\�&DOLIRUQLD��LQ�
+LVSDQLF�SRSXODWLRQ�WR�OHDG�WKH�1DWLRQ��ZLWK�JURZWK�
HVSHFLDOO\�KLJK�LQ�1RUWK�&DUROLQD�DQG�*HRUJLD�

�� ,Q�WKH�6RXWK��WKH�EDE\�ERRPHU�JHQHUDWLRQ�DJH�JURXSV��
�������\HDUV�ROG��KDYH�GRPLQDWHG�DOO�RWKHUV�LQ�SHUFHQW�
JURZWK�VLQFH�������7KH�6RXWK�DQG�WKH�5RFN\�0RXQWDLQV�
ZHUH�WKH�RQO\�UHJLRQV�WR�RXWSDFH�WKH�QDWLRQDO�JURZWK�UDWH�
IRU�HYHU\�VLQJOH�DJH�JURXS�

��7KH�JUHDWHVW�FXUUHQW�GHQVLW\�RI�SRSXODWLRQ�IRU�WKH�6RXWK�
LV�LQ�)ORULGD��LQ�WKH�3LHGPRQW�DUHDV�RI�1RUWK�&DUROLQD�WR�
*HRUJLD��DQG�LQ�HDVWHUQ�7H[DV��2WKHU�KLJK�GHQVLW\�DUHDV�RI�
WKH�6RXWK�LQFOXGH�PDQ\�RI�WKH�FRDVWDO�FRXQWLHV��ERWK�RQ�WKH�
*XOI�RI�0H[LFR�DQG�DORQJ�WKH�$WODQWLF�2FHDQ��

��7KH�KLJKHVW�JURZWK�LQ�GHQVLW\�RI�SRSXODWLRQ��SHUVRQV�
SHU�VTXDUH�PLOH��KDV�RFFXUUHG�GRZQ�WKH�3LHGPRQW�DQG�
6RXWKHUQ�$SSDODFKLDQV�IURP�1RUWK�&DUROLQD�WR�$ODEDPD��
DORQJ�WKH�FRDVWV�RI�)ORULGD��DQG�DURXQG�WKH�PDMRU�FLWLHV�RI�
7H[DV��6RPH�RI�WKLV�JURZWK�ZDV�VXEVWDQWLDO�DQG�H[FHHGHG�
WKH�8�6��&HQVXV�%XUHDX�GH¿QLWLRQ�RI�DQ�XUEDQ�DUHD���
����SHUVRQV�SHU�VTXDUH�PLOH��,Q�DUHDV�OLNH�HDVWHUQ�7H[DV��
KLJKHU�FRQFHQWUDWLRQV�RI�SHRSOH�LQ�SODFHV�QHDU�SXEOLF�ODQGV�
DQG�ERGLHV�RI�ZDWHU�DUH�OLNHO\�WR�SXW�LQFUHDVLQJ�SUHVVXUHV�
RQ�WKHVH�OLPLWHG�UHVRXUFHV�

��:LWK�PRGHUDWH�JURZWK��WKH�SRSXODWLRQ�RI�WKH�8QLWHG�6WDWHV�
LV�SURMHFWHG�WR�H[FHHG�����PLOOLRQ�SHRSOH�E\�������DQ�
LQFUHDVH�RI�PRUH�WKDQ����SHUFHQW��)RU�WKH�VDPH�SHULRG��
SURMHFWHG�JURZWK�IRU�WKH�6RXWK�LV�QHDUO\����SHUFHQW��7KH�

�+��.HQ�&RUGHOO�LV�D�3LRQHHULQJ�5HVHDUFK�6FLHQWLVW��&DUWHU�-��%HW]�LV�DQ�
2XWGRRU�5HFUHDWLRQ�3ODQQHU��DQG�6KHOD�+��0RX�LV�D�&RPSXWHU�$VVLVWDQW�
ZLWK�3LRQHHULQJ�5HVHDUFK�3URJUDP��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��$WKHQV��*$�������

$WODQWLF�6WDWHV�DUHD�LQ�WKH�6RXWK�UDQNV�VHFRQG�DPRQJ�LWV�
QLQH�8�6��FRXQWHUSDUWV��DW����SHUFHQW�IRUHFDVW�LQFUHDVH�LQ�
SRSXODWLRQ��IROORZHG�E\�WKH�3DFL¿F�1RUWKZHVW�ZLWK��
���SHUFHQW��2I�WKH����6RXWKHUQ�6WDWHV��)ORULGD��9LUJLQLD��
DQG�7H[DV�DUH�SURMHFWHG�WR�JURZ�IDVWHU�WKDQ�WKH�6RXWK�ZLGH�
UDWH�RI����SHUFHQW��

5HFUHDWLRQ�'HPDQG

��2QH�RYHUULGLQJ�UHFUHDWLRQ�WUHQG�VHHPV�FOHDU²ZKDW�SHRSOH�
QRZ�FKRRVH�WR�GR�IRU�RXWGRRU�UHFUHDWLRQ�LV�GLIIHUHQW�IURP�
FKRLFHV�PDGH�E\�DQG�DYDLODEOH�WR�SUHYLRXV�JHQHUDWLRQV��
)LVKLQJ�DQG�KXQWLQJ��RIWHQ�FRQVLGHUHG�ZLGHO\�SRSXODU�DQG�
DPRQJ�WKH�PRUH�WUDGLWLRQDO�RI�RXWGRRU�DFWLYLWLHV��DUH�VWLOO�
VRPHZKDW�SRSXODU�EXW�DUH�EHLQJ�UHSODFHG�E\�RWKHU�DFWLYLWLHV�
VXFK�DV�ZLOGOLIH�RU�ELUG�ZDWFKLQJ�DQG�SKRWRJUDSK\�

�� )RU�WKH�6RXWK��WKH�UDWH�RI�JURZWK�IRU�ERWK�WKH�WRWDO�QXPEHU�
RI�RXWGRRU�UHFUHDWLRQ�SDUWLFLSDQWV�DQG�WRWDO�DQQXDO�DFWLYLW\�
SDUWLFLSDWLRQ�GD\V�H[FHHGHG�WKRVH�RI�WKH�1DWLRQ��,Q�WKH�ODVW�
GHFDGH��SDUWLFLSDQWV����\HDUV�ROG�DQG�ROGHU�LQFUHDVHG�DERXW�
���SHUFHQW��IURP�DERXW����PLOOLRQ�WR����PLOOLRQ��ZLWK�WKHLU�
QXPEHU�RI�DQQXDO�SDUWLFLSDWLRQ�GD\V�LQFUHDVHG�E\����SHUFHQW��
$YHUDJH�DFWLYLW\�SDUWLFLSDWLRQ�GD\V�SHU�SHUVRQ�DFURVV�WKH�
IXOO�OLVW�RI����DFWLYLWLHV�URVH�IURP�DERXW�����GD\V�SHU�\HDU�
WR�����GD\V��D����SHUFHQW�LQFUHDVH��6RPH�RI�WKH�IDVWHU�JDLQV�
FDQ�EH�DWWULEXWHG�WR�D�VOLJKWO\�KLJKHU�SRSXODWLRQ�JURZWK�
UDWH�WKDQ�WKH�1DWLRQ�EHWZHHQ������DQG�������7KH�QXPEHU�
RI�SHRSOH����\HDUV�ROG�DQG�ROGHU�LQFUHDVHG�IURP�MXVW�IHZHU�
WKDQ����PLOOLRQ�WR�DURXQG����PLOOLRQ��D����SHUFHQW�JDLQ��,Q�
WKH�8QLWHG�6WDWHV��DJH�����SRSXODWLRQ�JUHZ�MXVW�XQGHU����
SHUFHQW��IURP�����PLOOLRQ�WR�DERXW�����PLOOLRQ�

��2I�WKH�PRVW�SRSXODU�DFWLYLWLHV�LQ�WKH�6RXWK��ZKLFK�KDV�
PRUH�WKDQ����PLOOLRQ�UHFUHDWLRQ�DFWLYLW\�SDUWLFLSDQWV���
WKH�WRS�VL[�DFWLYLWLHV�ZHUH�ZDONLQJ�IRU�SOHDVXUH��IDPLO\�
JDWKHULQJV�RXWGRRUV��JDUGHQLQJ�RU�ODQGVFDSLQJ��YLHZLQJ�
SKRWRJUDSKLQJ�QDWXUDO�VFHQHU\��VLJKWVHHLQJ��DQG�YLVLWLQJ�
RXWGRRU�QDWXUH�FHQWHUV��2WKHU�SRSXODU�JURZWK�DFWLYLWLHV�
LQFOXGHG�GULYLQJ�IRU�SOHDVXUH��YLHZLQJ�SKRWRJUDSKLQJ�
ÀRZHUV�DQG�WUHHV��YLHZLQJ�SKRWRJUDSKLQJ�ZLOGOLIH�
�EHVLGHV�ELUGV�DQG�¿VK���VZLPPLQJ�LQ�DQ�RXWGRRU�SRRO��
DQG�SLFQLFNLQJ��$FWLYLWLHV�RULHQWHG�WRZDUG�YLHZLQJ�DQG�
SKRWRJUDSKLQJ�QDWXUH��VFHQHU\��ÀRZHUV�WUHHV��DQG�ZLOGOLIH��
KDYH�EHHQ�DPRQJ�WKH�IDVWHVW�JURZLQJ�LQ�SRSXODULW\�

$)"15&3����
� 2XWGRRU�5HFUHDWLRQ�LQ�D
� 6KLIWLQJ�6RFLHWDO�/DQGVFDSH



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

�� )RU�PRGHUDWHO\�SRSXODU�DFWLYLWLHV����±���PLOOLRQ�
SDUWLFLSDQWV���WKH�PRVW�SRSXODU�ZHUH�YLHZLQJ�RU�
SKRWRJUDSKLQJ�ELUGV��ELF\FOLQJ��JDWKHULQJ�PXVKURRPV�
EHUULHV��ZDUPZDWHU�¿VKLQJ��YLVLWLQJ�D�ZLOGHUQHVV��YLVLWLQJ�
D�IDUP�RU�DJULFXOWXUDO�VHWWLQJ��YLHZLQJ�DQG�SKRWRJUDSKLQJ�
¿VK��DQG�GD\�KLNLQJ��*URZWK�KDV�EHHQ�HVSHFLDOO\�VWURQJ�
IRU�RII�KLJKZD\�YHKLFOH�GULYLQJ��JDWKHULQJ�PXVKURRPV�DQG�
EHUULHV��DQG�YLVLWLQJ�IDUPV�RU�DJULFXOWXUDO�VHWWLQJV�

��$PRQJ�DFWLYLWLHV�KDYLQJ�IHZHU�WKDQ����PLOOLRQ�
SDUWLFLSDQWV��FDPSLQJ�DW�SULPLWLYH�VLWHV��ELJ�JDPH�KXQWLQJ��
ZDWHUVNLLQJ��XVLQJ�SHUVRQDO�ZDWHUFUDIW��DQG�HTXHVWULDQ�
DFWLYLWLHV�ZHUH�DW�WKH�WRS�DQG�VKRZHG�VRPH�JURZWK��
.D\DNLQJ�ZDV�WKH�IDVWHVW�JURZLQJ�RI�WKHVH�DFWLYLWLHV�E\�
D�ZLGH�PDUJLQ��IROORZHG�E\�RWKHU�ZDWHU�EDVHG�DFWLYLWLHV�
VXFK�DV�ZDWHUVNLLQJ�DQG�FDQRHLQJ��6RPH�DFWLYLWLHV�SRVWHG�
GHFOLQHV�GXULQJ�WKLV�GHFDGH�

5HFUHDWLRQ�5HVRXUFHV

��/HVV�WKDQ���SHUFHQW�RI�)HGHUDO�ODQG��DERXW������PLOOLRQ�
DFUHV��LV�LQ�WKH�6RXWK�����SHUFHQW�RI�ZKLFK�LV�PDQDJHG�E\�
WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��0RUH�
WKDQ����SHUFHQW�RI�)HGHUDO�ODQG�LV�ORFDWHG�LQ�WKH�:HVWHUQ�
8QLWHG�6WDWHV��

��:KLOH�)HGHUDO�DFUHDJH�FKDQJHV�OLWWOH�RYHU�WLPH��SRSXODWLRQ�
FKDQJHV�JUHDWO\��,Q�WKH�6RXWK��)HGHUDO�DFUHV�SHU�������
SHUVRQV�GHFOLQHG�VOLJKWO\�IDVWHU�WKDQ�WKH�QDWLRQDO�UDWH��ZLWK�
D������SHUFHQW�GHFUHDVH�LQ�DFUHV�SHU�������SHRSOH�VLQFH�
�����

��7KH�6RXWK�DFFRXQWV�IRU�MXVW�����SHUFHQW�RI�WKH�DUHD�RI�WKH�
1DWLRQDO�:LOGHUQHVV�3UHVHUYDWLRQ�6\VWHP��1:36���DERXW�
����PLOOLRQ�RI�WKH�RYHU�����PLOOLRQ�DFUHV��'XH�WR�SRSXODWLRQ�
JURZWK��WKH�6RXWK¶V�SHU�FDSLWD�DFUHDJH�RI�1:36�ODQG�KDV�
GHFOLQHG�QHDUO\����SHUFHQW�VLQFH������

��1DWLRQDO�:LOG�DQG�6FHQLF�5LYHUV�DQG�1DWLRQDO�5HFUHDWLRQ�
7UDLOV�DUH�WZR�VSHFLDOO\�GHVLJQDWHG�)HGHUDO�SURWHFWHG�
UHVRXUFH�V\VWHPV��2QO\�����PLOHV�RI�1DWLRQDO�:LOG�DQG�
6FHQLF�5LYHU�PLOHV�DUH�LQ�WKH�6RXWK��DERXW���SHUFHQW�RI�
DOO�GHVLJQDWHG�ULYHU�PLOHV���EXW�WKH����SHUFHQW�LQFUHDVH�LQ�
SURWHFWHG�6RXWKHUQ�ULYHU�PLOHV�VLQFH������WUDLOHG�RQO\�WKH�
5RFN\�0RXQWDLQV�UHJLRQ��

��7KHUH�DUH�PRUH�WKDQ�������1DWLRQDO�5HFUHDWLRQ�7UDLO�
6\VWHP�PLOHV�LQ�WKH�6RXWK��DOPRVW����SHUFHQW�RI�WKH�
V\VWHP�QDWLRQDOO\��)XUWKHU��WKH�6RXWK�OHG�DOO�UHJLRQV�ZLWK�
���SHUFHQW�JURZWK�LQ�GHVLJQDWHG�WUDLO�PLOHDJH�VLQFH�������
DGGLQJ�QHDUO\�������QHZ�WUDLO�PLOHV�

��7KH�6RXWK�KDV�MXVW�RYHU����)HGHUDO�UHFUHDWLRQ�IDFLOLWLHV�
SHU�PLOOLRQ�SHRSOH��RU�DERXW���IDFLOLW\�SHU��������SHRSOH��
DFFRUGLQJ�WR�WKH�5HFUHDWLRQ�,QIRUPDWLRQ�'DWDEDVH�
PDLQWDLQHG�E\�WKH�8��6��'HSDUWPHQW�RI�WKH�,QWHULRU��7KH�
6RXWK�LV�IDLUO\�ZHOO�UHSUHVHQWHG�LQ�WKH�QXPEHU�RI�)HGHUDO�
UHFUHDWLRQ�VLWHV�ZLWK�ERDWLQJ�IDFLOLWLHV�

�� 6WDWH�SDUN�V\VWHPV�WKURXJKRXW�WKH�FRXQWU\�KDYH�IDFHG�
GLI¿FXOW�EXGJHWDU\�SUHVVXUHV�DV�D�UHVXOW�RI�WKH�HFRQRPLF�
UHFHVVLRQ�RI�WKH�ODWH�����V��7ZR�RI�WKH�PRVW�DIIHFWHG�6WDWH�
SDUN�V\VWHPV²$ODEDPD�DQG�*HRUJLD²DUH�LQ�WKH�6RXWK��

�� 6WDWH�SDUN�V\VWHP�DUHDV�WRWDO�PRUH�WKDQ�����PLOOLRQ�DFUHV�
LQ�WKH�6RXWK��7KURXJKRXW�PXFK�RI�WKH�UHJLRQ��HVSHFLDOO\�
LQ�)ORULGD�DQG�6RXWK�&DUROLQD��6WDWH�SDUN�UHVRXUFHV�DUH�
VLWXDWHG�ZLWKLQ�DQ�KRXU¶V�GULYH�RI�PRVW�SHRSOH��

��1DWLRQZLGH��PRUH�WKDQ�������ORFDO�JRYHUQPHQWV�SURYLGH�
UHFUHDWLRQ�DQG�SDUN�VHUYLFHV��-XVW�XQGHU����SHUFHQW�RI�WKHVH�
VHUYLFHV��������ORFDO�XQLWV��ZHUH�LQ�WKH�6RXWK��7KH�QXPEHU�
RI�ORFDO�SDUNV�DQG�UHFUHDWLRQ�GHSDUWPHQWV�SHU�PLOOLRQ�
SHRSOH�ZDV�XS�DOPRVW����SHUFHQW�LQ�WKH�6RXWK�VLQFH�������
KLJKHU�WKDQ�WKH�QDWLRQDO�JURZWK�UDWH�RI����SHUFHQW��$QRWKHU�
LQGLFDWRU�RI�ORFDO�JRYHUQPHQW�UHFUHDWLRQ�DQG�SDUN�UHVRXUFHV�
LV�FRQVHUYDWLRQ�IXQGLQJ��ZKLFK�LV�WUDFNHG�WKURXJK�EDOORW�
PHDVXUHV�LQ�DOO����6WDWHV�E\�WKH�7UXVW�)RU�3XEOLF�/DQG¶V�
/DQG9RWH�GDWDEDVH��6LQFH������LQ�WKH�6RXWK��PRUH�WKDQ�
���SHUFHQW�RI�����VXFK�PHDVXUHV�SDVVHG�WR�IXQG����ELOOLRQ�
ZRUWK�RI�FRXQW\�DQG�PXQLFLSDO�JRYHUQPHQW�SDUNV�DQG�
UHFUHDWLRQ�UHODWHG�GHYHORSPHQW��LPSURYHPHQWV��DQG�ODQG�
SURWHFWLRQ�

��$PRQJ�QLQH�RXWGRRU�UHFUHDWLRQ�EXVLQHVV�FDWHJRULHV�
WUDFNHG��¿YH�VKRZHG�D�GHFOLQH�LQ�WKH�QXPEHU�RI�
HVWDEOLVKPHQWV�SHU�PLOOLRQ�SHRSOH�IURP������WR�������
$PXVHPHQW�WKHPH�SDUNV��UHFUHDWLRQDO�YDFDWLRQ�FDPSV��
DQG�JROI�FRXUVHV�SRVWHG�WKH�ODUJHVW�GHFOLQHV�LQ�WKH�6RXWK��
3ULYDWH�VHFWRU�KLVWRULFDO�VLWHV��QDWXUH�SDUNV��DQG�]RRV�
ERWDQLFDO�JDUGHQV�VKRZHG�WKH�JUHDWHVW�JDLQV��3ULYDWH�IRUHVW�
ODQG��ERWK�IDPLO\�IRUHVWV�DQG�WKDW�FRQWUROOHG�E\�RWKHU�
SULYDWH�RZQHUV��LV�D�VLJQL¿FDQW�RXWGRRU�UHFUHDWLRQ�UHVRXUFH�
LQ�WKH�6RXWK��(DFK�6WDWH�KDV�D�UHFUHDWLRQDO�XVH�VWDWXWH�WKDW�
OLPLWV�WKH�OLDELOLW\�RI�SULYDWH�ODQGRZQHUV�WR�RSHQ�WKHLU�ODQG�
WR�SXEOLF�XVH��EXW�WKH�LQWHUSUHWDWLRQ�RI�ZKDW�FRQVWLWXWHV�
D�UHFUHDWLRQDO�XVHU�YDULHV�E\�6WDWH��5HFUHDWLRQ�OHDVHV��
SDUWLFXODUO\�IRU�KXQWLQJ��DUH�D�FRPPRQ�PHWKRG�RI�DOORZLQJ�
SXEOLF�DFFHVV�WR�SULYDWH�IRUHVW�ODQG�ZLWK�PXWXDO�EHQH¿W�WR�
ERWK�ODQG�RZQHUV�DQG�OHVVHHV�

��5HVLGHQWV�RI�PRVW�FRXQWLHV�LQ�WKH�6RXWK�KDYH�DFFHVV�WR�
IHZHU�WKDQ�����DFUHV�RI�SXEOLF�ODQG�SHU�SHUVRQ�ZLWKLQ�
���PLOHV�RI�WKHLU�KRPH�FRXQW\��H[FHSW�IRU�UHODWLYHO\�
PRUH�DFFHVVLELOLW\�LQ�WKH�2]DUN�+LJKODQGV�DQG�9LUJLQLD�
PRXQWDLQV��:LWKLQ�WKH����PLOH�UHFUHDWLRQ�GD\�WULS�]RQH��
WKH�JUHDWHVW�ZDWHU��QRQ�RFHDQ��DUHD�SHU�FDSLWD�LV�LQ�FRXQWLHV�
DORQJ�WKH�$WODQWLF�2FHDQ�DQG�WKH�*XOI�RI�0H[LFR�

��7KH�SDWWHUQ�RI�QRQ�)HGHUDO�IRUHVW�DFURVV�FRXQWLHV�VKRZV�WKDW�
PXFK�RI�WKH�6RXWK�KDV�DEXQGDQW�IRUHVW�ODQG�DUHD��%XW�ZKHQ�
H[SUHVVHG�RQ�D�SHU�FDSLWD�EDVLV��VRPH�RI�WKH�PHWURSROLWDQ�
DUHDV�DUH�IRXQG�WR�KDYH�UHODWLYHO\�OLWWOH�IRUHVW�ODQG�FORVH�E\��
3DUWV�RI�$UNDQVDV��/RXLVLDQD��0LVVLVVLSSL��$ODEDPD��DQG�
*HRUJLD�KDYH�UHODWLYHO\�DEXQGDQW�SHU�FDSLWD�QRQ�)HGHUDO�
IRUHVW�ODQG�ZLWKLQ����PLOHV�RI�UHVLGHQWV¶�FRXQWLHV�



���
&+$37(5�����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH

3URMHFWHG�)XWXUHV�

�� )HGHUDO�DQG�6WDWH�SDUN�ODQG�DUHD�LV�H[SHFWHG�WR�UHPDLQ�
UHODWLYHO\�FRQVWDQW�RYHU�WLPH��&XUUHQWO\�LQ�WKH�6RXWK���
��SHUFHQW�RI�WKH�WRWDO�DUHD�LV�)HGHUDO�RU�6WDWH�SDUN�ODQG��
OHVV�WKDQ�����DFUHV�SHU�SHUVRQ��%\�������WKH�)HGHUDO�RU�
6WDWH�SDUN�ODQG�DUHD�SHU�SHUVRQ�LV�SURMHFWHG�WR�GHFUHDVH�WR�
�����DFUHV��DERXW����SHUFHQW�RI�WKH������OHYHO��%HFDXVH�RI�
SRSXODWLRQ�JURZWK��WKH�SURMHFWHG�GHFOLQH�LV�JUHDWHU�IRU�WKH�
6RXWK�WKDQ�WKH�1DWLRQ�

��7RWDO�QRQ�)HGHUDO�IRUHVW�ODQG�DUHD�LV�H[SHFWHG�WR�FKDQJH�
ZLWK�FRQWLQXLQJ�FRQYHUVLRQV�IURP�IRUHVWV�DQG�IDUPODQGV�WR�
FLWLHV�DQG�VXEXUEV��&XUUHQWO\��PRUH�WKDQ����SHUFHQW�RI�WRWDO�
ODQG�DUHD�LQ�WKH�6RXWK�LV�QRQ�)HGHUDO�IRUHVW��RU������DFUHV��
SHU�SHUVRQ��%\�������SHU�FDSLWD�QRQ�)HGHUDO�IRUHVW�LV�
SUHGLFWHG�WR�GHFOLQH�WR������DFUHV�SHU�SHUVRQ��RU����SHUFHQW�
RI�WKH������OHYHO��7KH�SURMHFWHG�GHFOLQH�LV�JUHDWHU�IRU�WKH�
6RXWK�WKDQ�WKH�1DWLRQ�GXH�WR�ERWK�SRSXODWLRQ�JURZWK�DQG�
LQFUHDVHG�GHYHORSPHQW�

��/LNH�)HGHUDO�DQG�6WDWH�SDUN�ODQG��WRWDO�ZDWHU�DUHD�LV�
H[SHFWHG�WR�VWD\�PRVWO\�FRQVWDQW��&XUUHQWO\��ZDWHU�DUHD�LQ�
WKH�6RXWK�LV�VOLJKWO\�PRUH�WKDQ���SHUFHQW�RI�WKH�UHJLRQ¶V�
WRWDO�VXUIDFH�DUHD��RU������DFUHV�SHU�SHUVRQ��%\�������SHU�
FDSLWD�ZDWHU�DUHD�LV�SUHGLFWHG�WR�GHFOLQH�WR������DFUHV�SHU�
SHUVRQ��RU����SHUFHQW�RI�WKH������OHYHO��6LPLODU�WR�WKH�RWKHU�
UHVRXUFHV��WKH�SURMHFWHG�GHFOLQH�LQ�ZDWHU�UHVRXUFHV�SHU�
FDSLWD�LV�JUHDWHU�IRU�WKH�6RXWK�WKDQ�WKH�1DWLRQ��

,1752'8&7,21

'XULQJ�WKH�VFRSLQJ�SKDVH�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��FKDSWHU�����LQSXW�IURP�D�FURVV�VHFWLRQ�RI�IRUHVW�
RZQHUV��IRUHVW�XVHUV��DQG�IRUHVWU\�SURIHVVLRQDOV�ZDV�DQDO\]HG�
WR�LGHQWLI\�LVVXHV�UHODWLQJ�WR�WKH�VRFLRHFRQRPLF�DVSHFWV�RI�
IRUHVW�SROLF\�DQG�PDQDJHPHQW��7KH�LVVXHV�DGGUHVVHG�LQ�WKLV�
FKDSWHU�LQFOXGH�

��+RZ�DUH�SRSXODWLRQ�DQG�GHPRJUDSKLFV�FKDQJLQJ"�
��:KHUH�DQG�KRZ�GR�SRSXODWLRQ�JURZWK��FKDQJLQJ�
GHPRJUDSKLFV��FKDQJLQJ�ODQG�RZQHUVKLS��DQG�RWKHU�IDFWRUV�
DIIHFW�VXSSO\�DQG�GHPDQG�IRU�GLIIHUHQW�W\SHV�RI�RXWGRRU�
UHFUHDWLRQ"

'HVFULEHG�DUH�UHFHQW�WUHQGV��IRUHFDVWV�RI�SRSXODWLRQ�QXPEHUV��
SRSXODWLRQ�GHPRJUDSKLF�PDNHXS��UHFUHDWLRQ�SDUWLFLSDWLRQ�
RI�WKH�SRSXODWLRQ��DQG�UHVRXUFHV�DYDLODEOH�LQ�WKH�6RXWK��7KH�
PDWHULDOV�SUHVHQWHG�DUH�DGDSWHG�IURP�WKH�GDWD��DQDO\VHV��DQG�
UHSRUWLQJ�GHYHORSHG�IRU�WKH�)RUHVW�6HUYLFH������5HQHZDEOH�
5HVRXUFHV�3ODQQLQJ�$FW�$VVHVVPHQW��&RUGHOO��������7KH�
)RUHVW�DQG�5DQJHODQG�5HQHZDEOH�5HVRXUFHV�3ODQQLQJ�$FW�
�53$��RI������PDQGDWHV�D�SHULRGLF�53$�DVVHVVPHQW�RI�
WKH�1DWLRQ¶V�UHQHZDEOH�UHVRXUFHV�RQ�DOO�SXEOLF�DQG�SULYDWH�
RZQHUVKLSV��(DFK�53$�$VVHVVPHQW�SURYLGHV�D�VQDSVKRW�RI�

FXUUHQW�8�6��IRUHVW�DQG�UDQJHODQG�FRQGLWLRQV�DQG�WUHQGV��
LGHQWL¿HV�GULYHUV�RI�FKDQJH��DQG�SURMHFWV����\HDUV�LQWR�WKH�
IXWXUH�WKURXJK�DQDO\VHV�RI�UHFUHDWLRQ��ZDWHU��WLPEHU��ZLOGOLIH�
�ELRGLYHUVLW\���DQG�XUEDQ�IRUHVW�DQG�UDQJH�UHVRXUFHV��$V�ZHOO��
ODQG�XVH�DQG�FOLPDWH�FKDQJH�DUH�LQFOXGHG��7KH������53$�
$VVHVVPHQW�VWUHVVHV�WKH�LPSRUWDQFH�RI�FOLPDWH�FKDQJH�DQG�
KDV�DGDSWHG�WKUHH�VRFLRHFRQRPLF�VFHQDULRV�EDVHG�RQ�WKH�
IUDPHZRUN�IRU�WKH�IRXUWK�ZRUOG�DVVHVVPHQW�RI�FOLPDWH�FKDQJH�
GRQH�E\�WKH�,QWHUJRYHUQPHQWDO�3DQHO�IRU�&OLPDWH�&KDQJH�
�,3&&��

+LVWRULFDO�&RQWH[W

7KH�DJUDULDQ�ZD\�RI�OLIH�XS�WKURXJK�WKH�PLGGOH�RI�WKH���WK�
FHQWXU\�PHDQW�WKDW�WKH�PDMRULW\�RI�SHRSOH�LQ�WKH�8QLWHG�6WDWHV�
ZRUNHG�RXW�RI�GRRUV�DQG�KDG�OLWWOH�GHVLUH�IRU�OHLVXUH�RXWGRRUV��
$IWHU�WKH�*UHDW�'HSUHVVLRQ�DQG�:RUOG�:DU�,,��KRZHYHU��
$PHULFDQV�LQ�ODUJH�QXPEHUV�VKLIWHG�WR�PDQXIDFWXULQJ�
DQG�RWKHU�IRUPV�RI�OLYHOLKRRG��:LWK�VKLIWLQJ�ZRUN�OLYHV��
$PHULFDQV�WRRN�WR�WKH�RSHQ�URDG�WR�VHH�DQG�H[SHULHQFH�³WKH�
JUHDW�RXWGRRUV�́ �7KLV�OHG�WR�PRXQWLQJ�SUHVVXUHV�RQ�UHFUHDWLRQ�
IDFLOLWLHV�DQG�PRVW�SXEOLF�ODQGV��&RQVHTXHQWO\��PDMRU�HIIRUWV�
HQVXHG�EHJLQQLQJ�LQ�WKH�����V�WR�VWXG\�DQG�XQGHUVWDQG�
$PHULFDQV¶�JURZLQJ�SXUVXLW�RI�RXWGRRU�UHFUHDWLRQ�

7KH�LQWHUHVW�LQ�EHWWHU�XQGHUVWDQGLQJ�WUHQGV�LQ�RXWGRRU�
UHFUHDWLRQ�FRQWLQXHV�LQWR�WKH���VW�FHQWXU\��&RUGHOO��������
,Q�RXU�HDUOLHU�SXEOLFDWLRQ��2XWGRRU�5HFUHDWLRQ�IRU���VW�
&HQWXU\�$PHULFD��ZH�UHSRUWHG�WKDW�$PHULFDQV¶�SDUWLFLSDWLRQ�
LQ�RXWGRRU�DFWLYLWLHV��LQFOXGLQJ�QDWXUH�EDVHG�UHFUHDWLRQ�
DFWLYLWLHV��KDG�EHHQ�ULVLQJ�XS�WKURXJK�WKH�HDUO\�SDUW�RI�
WKH�¿UVW�GHFDGH�RI�WKLV�FHQWXU\��&RUGHOO�DQG�RWKHUV��������
2YHUDOO��VLQFH�WKH�¿UVW�QDWLRQZLGH�DVVHVVPHQW�RI�RXWGRRU�
UHFUHDWLRQ�WUHQGV�FRQGXFWHG�E\�WKH�2XWGRRU�5HFUHDWLRQ�
5HVRXUFHV�5HYLHZ�&RPPLVVLRQ�������DOPRVW�DOO�IRUPV�
RI�RXWGRRU�DFWLYLW\�DQG�SXEOLF�ODQG�YLVLWDWLRQ�KDYH�EHHQ�
REVHUYHG�WR�EH�JURZLQJ��&RUGHOO��������REVHUYHG�DV�ZHOO�WKDW�
WKHUH�ZHUH�VLJQV�RI�VKLIWV�LQ�$PHULFDQV¶�RXWGRRU�UHFUHDWLRQ�

³%RWK�WKH�165(��1DWLRQDO�6XUYH\�RQ�5HFUHDWLRQ�DQG�
WKH�(QYLURQPHQW��DQG�WKH�1DWLRQDO�6XUYH\�RQ�)LVKLQJ��
+XQWLQJ��DQG�:LOGOLIH�$VVRFLDWHG�5HFUHDWLRQ�VKRZ�
WKDW�SDUWLFLSDWLRQ�LQ�VRPH�QDWXUH�EDVHG�DFWLYLWLHV�
KDV�GHFOLQHG��+RZHYHU��IRU�PDQ\�RWKHU�DFWLYLWLHV�
WKHUH�VHHPV�WR�EH�JURZLQJ�SRSXODULW\��6RPH�RXWGRRU�
UHFUHDWLRQ�DFWLYLWLHV�KDYH�HYHQ�GHPRQVWUDWHG�UDWKHU�
VWURQJ�SRSXODULW\�JURZWK��2QH�VXFK�DFWLYLW\�LV�YLVLWLQJ�
ZLOGHUQHVV�DQG�RWKHU�SULPLWLYH�DUHDV��&RUGHOO��%HW]��DQG�
*UHHQ�������́

%HFDXVH�WUHQGV�LQ�QDWXUH�EDVHG�DQG�RWKHU�RXWGRRU�UHFUHDWLRQ�
KDYH�IDU�UHDFKLQJ�LPSOLFDWLRQV��D�FORVH�ORRN�DW�WKRVH�WUHQGV�
DQG�SURMHFWHG�IXWXUHV�IRU�WKH�6RXWK�LV�LPSRUWDQW�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

2XWGRRU�5HFUHDWLRQ�'HÀQHG

2XWGRRU�UHFUHDWLRQ�LV�UHFUHDWLRQ�DFWLYLW\�GRQH�RXW�RI�GRRUV��
ZKLFK�FDQ��RI�FRXUVH��WDNH�PDQ\�IRUPV��7KRVH�PDQ\�IRUPV�
RFFXU�ZLWK�GLIIHUHQW�DFWLYLWLHV��VHWWLQJV��W\SHV�RI�VRFLDO�
HQJDJHPHQWV��HTXLSPHQW��DQG�WLPHV�ZKLFK�DUH�FKRVHQ�E\�WKH�
UHFUHDWLRQ�SDUWLFLSDQW��5HFUHDWLRQ�FDQ�EH�SK\VLFDOO\�DFWLYH�RU�
VHGHQWDU\��1DWXUH�EDVHG�UHFUHDWLRQ�SDUWLFLSDWLRQ�DV�UHSRUWHG�
LQ�WKLV�FKDSWHU�DQG�VXPPDUL]HG�IRU�WKH�6RXWK�LQFOXGHV�

��9LVLWLQJ�UHFUHDWLRQ�DQG�KLVWRULF�VLWHV��9LVLWLQJ�WKH�EHDFK��
SUHKLVWRULF�VLWHV��DQG�KLVWRULF�VLWHV��GHYHORSHG�FDPSLQJ��
VZLPPLQJ�LQ�ODNHV��SRQGV��DQG�RWKHU�ERGLHV�RI�ZDWHU��
YLVLWLQJ�ZDWHUVLGHV�EHVLGHV�EHDFKHV

��9LHZLQJ�SKRWRJUDSKLQJ�QDWXUH��9LHZLQJ�RU�
SKRWRJUDSKLQJ�ELUGV��RWKHU�ZLOGOLIH��¿VK��QDWXUDO�VFHQHU\��
DQG�ZLOGÀRZHUV��WUHHV��DQG�RWKHU�SODQWV��YLVLWLQJ�³QDWXUH�
FHQWHU´�W\SH�IDFLOLWLHV��VLJKWVHHLQJ��JDWKHULQJ�PXVKURRPV��
EHUULHV��DQG�RWKHU�SODQWV��WDNLQJ�ERDW�WRXUV�RU�H[FXUVLRQV

��%DFNFRXQWU\�DFWLYLWLHV��%DFNSDFNLQJ��GD\�KLNLQJ��
KRUVHEDFN�ULGLQJ�RQ�WUDLOV��PRXQWDLQ�FOLPELQJ��YLVLWLQJ�D�
ZLOGHUQHVV�RU�SULPLWLYH�DUHD��SULPLWLYH�FDPSLQJ��PRXQWDLQ�
ELNLQJ��FDYLQJ��URFN�FOLPELQJ��RULHQWHHULQJ

��0RWRUL]HG�DFWLYLWLHV��0RWRUERDWLQJ��RII�KLJKZD\�YHKLFOH�
GULYLQJ��VQRZPRELOLQJ��XVLQJ�SHUVRQDO�ZDWHUFUDIW��
ZDWHUVNLLQJ

��+XQWLQJ�DQG�¿VKLQJ��$QDGURPRXV�¿VKLQJ��VDOW�WR�IUHVK�
ZDWHU�PLJUDWRU\�¿VK��IRU�H[DPSOH�VDOPRQ��ZKLFK�GRHV�QRW�
RFFXU�LQ�WKH�6RXWK�EXW�GRHV�GUDZ�VRPH�SDUWLFLSDQWV�IURP�
WKH�UHJLRQ���FROGZDWHU�¿VKLQJ��ZDUPZDWHU�¿VKLQJ��VDOWZDWHU�
¿VKLQJ��ELJ�JDPH�KXQWLQJ��VPDOO�JDPH�KXQWLQJ��DQG�
PLJUDWRU\�ELUG�KXQWLQJ

��1RQ�PRWRUL]HG�ERDWLQJ�DQG�GLYLQJ��&DQRHLQJ��ND\DNLQJ��
UDIWLQJ��URZLQJ��VDLOLQJ��VXU¿QJ��ZLQGVXU¿QJ��VQRUNHOLQJ��
VFXED�GLYLQJ

��6QRZ�VNLLQJ�DQG�RWKHU�ZLQWHU�DFWLYLWLHV��&URVV�FRXQWU\�
VNLLQJ��GRZQKLOO�VNLLQJ��VQRZERDUGLQJ��VQRZVKRHLQJ��LFH�
¿VKLQJ

0(7+2'6�$1'�'$7$�6285&(6

3RSXODWLRQ�DQG�'HPRJUDSKLF�7UHQGV�DQG�)XWXUHV�
IRU�WKH�6RXWK

8�6��&HQVXV�%XUHDX�KLVWRULFDO�GDWD�IURP�WKH������'HFHQQLDO�
&HQVXV�WKURXJK�WKH������QDWLRQDO�SRSXODWLRQ�HVWLPDWHV�
IURP�&HQVXV�ZHUH�DQDO\]HG�WR�H[DPLQH�UHFHQW�WUHQGV�LQ�
SRSXODWLRQ�DQG�GHPRJUDSKLF�PDNHXS��1DWLRQDO�DQG�UHJLRQDO�
SRSXODWLRQ�WRWDOV�DQG�SURSRUWLRQV�DUH�SUHVHQWHG�DV�WDEOHV��
$V�ZHOO��PDSV�DUH�SUHVHQWHG�VKRZLQJ�WKH�GLVWULEXWLRQ�RI�
WKH�SRSXODWLRQ�DPRQJ�FRXQWLHV��,QFOXGHG�LQ�WKLV�FKDSWHU�
DUH�GDWD�RQ�SRSXODWLRQ�E\�UDFH�HWKQLFLW\��SRSXODWLRQ�E\�DJH�
JURXSV��FXUUHQW�SRSXODWLRQ�GHQVLW\��SHUVRQV�SHU�VTXDUH�PLOH���
SRSXODWLRQ�GHQVLW\�FKDQJH�VLQFH�������SHUFHQW�FKDQJH�LQ�
+LVSDQLF�SRSXODWLRQ��SHUFHQW�FKDQJH�LQ�QRQ�+LVSDQLF�:KLWH�

SRSXODWLRQ��DQG�SURMHFWHG�FKDQJHV�LQ�SRSXODWLRQ�GHQVLW\�
IURP������WR�������)RU�FRPSDULVRQ�ZLWK�WKH�6RXWK��VHOHFWHG�
VWDWLVWLFV�DUH�DOVR�VKRZQ�IRU�WKH�1RUWKHUQ��5RFN\�0RXQWDLQ�
*UHDW�3ODLQV��DQG�3DFL¿F�&RDVW�UHJLRQV��7KH�6RXWKHUQ�5HJLRQ�
FRQVLVWV�RI�$ODEDPD��$UNDQVDV��)ORULGD��*HRUJLD��.HQWXFN\��
/RXLVLDQD��0LVVLVVLSSL��1RUWK�&DUROLQD��2NODKRPD��6RXWK�
&DUROLQD��7HQQHVVHH��7H[DV��DQG�9LUJLQLD��7KH�&HQVXV�
%XUHDX�SURYLGHV�XSGDWHG�DQQXDO�SRSXODWLRQ�HVWLPDWHV�
IRU�6WDWHV�DQG�FRXQWLHV�HDFK�\HDU�EHWZHHQ�WKH�GHFHQQLDO�
SRSXODWLRQ�FHQVXVHV��%DVHG�RQ�WKHVH�XSGDWHV��PDSV�DW�FRXQW\�
VFDOH�ZHUH�SURGXFHG�IRU�WKLV�FKDSWHU�UHSRUWLQJ�RQ�FKDQJH�LQ�
+LVSDQLF�DQG�RWKHU�VHJPHQWV�RI�WKH�6RXWK¶V�SRSXODWLRQ��'DWD�
FRQVXOWHG�LQFOXGHG�

�� 8�6��&HQVXV�%XUHDX������D���6&�(67�����DOOGDWD���
$QQXDO�6WDWH�5HVLGHQW�3RSXODWLRQ�(VWLPDWHV�IRU���
5DFH�*URXSV����5DFH�$ORQH�*URXSV�DQG�2QH�*URXS�
ZLWK�7ZR�RU�PRUH�5DFH�*URXSV��E\�$JH��6H[��DQG�
+LVSDQLF�2ULJLQ��$SULO����������WR�-XO\����������KWWS���
ZZZ�FHQVXV�JRY�SRSHVW�VWDWHV�DVUK�¿OHV�6&�(67�����
DOOGDWD��$//�FVY��

�� 8�6��&HQVXV�%XUHDX������E���&&�(67�����$//'$7$�
>67�),36@��$QQXDO�&RXQW\�5HVLGHQW�3RSXODWLRQ�
(VWLPDWHV�E\�$JH��6H[��5DFH��DQG�+LVSDQLF�2ULJLQ��
$SULO����������WR�-XO\����������KWWS���ZZZ�FHQVXV�JRY�
SRSHVW�FRXQWLHV�DVUK�&&�(67�����DOOGDWD�KWPO��

�� 6WDWH�DQG�FRXQW\�SRSXODWLRQ�IURP�WKH������&HQVXV�ZHUH�
GHULYHG�IURP�:RRGV�DQG�3RROH�(FRQRPLFV��,QF����������

:RUNLQJ�IURP�&HQVXV�%XUHDX�HVWLPDWHV��FRXQW\�VFDOH�
IRUHFDVWV�RI�SRSXODWLRQ�FKDQJH�ZHUH�GHYHORSHG�IRU�WKUHH�RI�
WKH�IXWXUH�VFHQDULRV�GH¿QHG�E\�WKH�,3&&¶V�IRXUWK�FOLPDWH�
FKDQJH�DVVHVVPHQW��7KHVH�WKUHH�,3&&�VFHQDULRV�ZHUH�
DGDSWHG�IRU�XVH�LQ�ERWK�WKH�QDWLRQDO�53$�$VVHVVPHQW�DQG�
DV�&RUQHUVWRQHV�IRU�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
�FKDSWHU�����7KH\�SURYLGHG�D�XVHIXO�IUDPHZRUN�IRU�HYDOXDWLQJ�
WKH�VHQVLWLYLW\�RI�IRUHVW�DQG�RWKHU�UHVRXUFH�WUHQGV�WR�D�UDQJH�
RI�IHDVLEOH�SRSXODWLRQ�JURZWK�IXWXUHV��7KH�,3&&�VFHQDULR�
GHVLJQDWLRQV�ZHUH�ODEHOHG�$�%��$���DQG�%���&RXQW\�OHYHO�
SRSXODWLRQ�JURZWK�SURMHFWLRQV�ZHUH�GHYHORSHG�IRU�HDFK�RI�
WKHVH�WKUHH�VFHQDULRV�IRU�WKH������53$�$VVHVVPHQW�DQG�DUH�
XVHG�IRU�WKLV�6RXWKHUQ�)RUHVW�)XWXUHV�FKDSWHU��=DUQRFK�DQG�
RWKHUV��������3HUFHQW�FKDQJH�RYHU�WKH����\HDU�DVVHVVPHQW�
SHULRG�LV�VKRZQ�RQO\�IRU�WKH�$�%�PRGHUDWH�OHYHO�VFHQDULR��
8QGHU�WKLV�VFHQDULR��WRWDO�SRSXODWLRQ�LQ�WKH�8QLWHG�6WDWHV�LV�
SURMHFWHG�WR�H[FHHG�����PLOOLRQ�SHRSOH�E\�������D�JURZWK�RI�
PRUH�WKDQ����SHUFHQW�

5HFUHDWLRQ�$FWLYLW\�7UHQGV

7KH�SULPDU\�VRXUFH�RI�GDWD�IRU�UHFUHDWLRQ�DFWLYLW\�WUHQGV�
IRU�WKLV�FKDSWHU�LV�WKH�1DWLRQDO�6XUYH\�RQ�5HFUHDWLRQ�DQG�
WKH�(QYLURQPHQW��165(���165(�LV�D�JHQHUDO�SRSXODWLRQ�



���
&+$37(5�����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH

UDQGRP�VDPSOH�WHOHSKRQH�VXUYH\�WKDW�DVNV�$PHULFDQV�DJH�
���DQG�ROGHU�DERXW�WKHLU�SDUWLFLSDWLRQ�LQ�RXWGRRU�UHFUHDWLRQ�
DFWLYLWLHV��7KH�GDWD�SUHVHQWHG�LQ�WKLV�FKDSWHU�DUH�IURP�
VXUYH\V�FRQGXFWHG�FRQWLQXRXVO\�IURP������WR�������ZLWK�D�
EULHI�LQWHUUXSWLRQ�GXULQJ������

7KLV�FKDSWHU�XSGDWHV�HDUOLHU�HVWLPDWHV�RI�WUHQGV�LQ�RXWGRRU�
UHFUHDWLRQ�RYHUDOO��&RUGHOO�DQG�RWKHUV�������DQG�LQ�QDWXUH�
EDVHG�RXWGRRU�UHFUHDWLRQ�LQ�SDUWLFXODU��&RUGHOO��������3HULRG�
WUHQGV�DUH�UHSRUWHG�IRU�������WKH�PLGSRLQW�\HDU�IRU�WKH�
����±�����GDWD�XVHG��DQG�������WKH�PLGSRLQW�\HDU�IRU�WKH�
����±���GDWD���$�JHQHUDO�SLFWXUH�RI�$PHULFDQV¶�SDUWLFLSDWLRQ�
LQ�RXWGRRU�UHFUHDWLRQ�ZDV�FRQVWUXFWHG�E\�GH¿QLQJ�D�
³SDUWLFLSDQW´�DV�DQ\�SHUVRQ�ZKR�HQJDJHG�LQ�DW�OHDVW�RQH�RI��
���RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�EHLQJ�WUDFNHG�RQH�RU�PRUH�
WLPHV�GXULQJ�WKH����PRQWKV�SULRU�WR�WKH�GDWH�WKH\�ZHUH�
LQWHUYLHZHG��$�ELQDU\�YDULDEOH�ZDV�FUHDWHG�ZLWK�D�³\HV´�
YDOXH�DVVLJQHG�WR�UHVSRQGHQWV�LI�WKH\�UHSRUWHG�SDUWLFLSDWLRQ�
LQ�RQH�RU�PRUH�RI�WKHVH����DFWLYLWLHV��$�VLPLODU�LQGLFDWRU�ZDV�
XVHG�WR�GHWHUPLQH�QDWXUH�EDVHG�DFWLYLW\�SDUWLFLSDWLRQ�XVLQJ�
D�VKRUWHU�OLVW�RI����DFWLYLWLHV�W\SLFDOO\�RFFXUULQJ�LQ�QDWXUDO�
VHWWLQJV��3UHYLRXV�HVWLPDWHV�IURP�WKH������WR������SHULRG�
DUH�LQFOXGHG�WR�LQGLFDWH�RYHUDOO�WUHQGV�DFURVV�WZR�GHFDGHV�

5HFUHDWLRQ�5HVRXUFHV�

)HGHUDO�UHVRXUFHV²)HGHUDO�RXWGRRU�UHFUHDWLRQ�UHVRXUFHV�
LQ�WKH�6RXWK�DUH�GHVFULEHG�LQ�WKLV�FKDSWHU�EDVHG�RQ�WKH�ODWHVW�
DYDLODEOH�GDWD�IURP�)HGHUDO�ODQG�PDQDJLQJ�DJHQFLHV��1HDUO\�
DOO�)HGHUDO�ODQG�LQ�WKH�6RXWK�LV�RSHQ�IRU�SXEOLF�UHFUHDWLRQ��
7KH�IRXU�ODUJHVW�)HGHUDO�ODQG�PDQDJLQJ�DJHQFLHV²WKH�)RUHVW�
6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH���WKH�%XUHDX�RI�
/DQG�0DQDJHPHQW��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU���WKH�
8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��8�6��'HSDUWPHQW�RI�WKH�
,QWHULRU���DQG�WKH�1DWLRQDO�3DUN�6HUYLFH��8�6��'HSDUWPHQW�
RI�WKH�,QWHULRU�²KDYH�UHDO�HVWDWH�RI¿FHV�WKDW�PDLQWDLQ�UHDO�
SURSHUW\�UHFRUGV�RQ�WKH�VL]H��ORFDWLRQ��DQG�ERXQGDULHV�RI�
DJHQF\�KROGLQJV��7KH�WKUHH�)HGHUDO�ZDWHU�PDQDJHPHQW�
DJHQFLHV²WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV��WKH�%XUHDX�RI�
5HFODPDWLRQ��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU����
DQG�WKH�7HQQHVVHH�9DOOH\�$XWKRULW\²KDYH�PXFK�VPDOOHU�
ODQG�KROGLQJV��

6SHFLDOO\�GHVLJQDWHG�)HGHUDO�ODQG�V\VWHPV�WKDW�DUH�GHVFULEHG�
LQ�WKLV�FKDSWHU�LQFOXGH�WKH�1:36��WKH�1DWLRQDO�:LOG�DQG�
6FHQLF�5LYHU�6\VWHP��DQG�WKH�1DWLRQDO�7UDLOV�6\VWHP��
&XUUHQW�DQG�SDVW�GDWD�IURP�HDFK�RI�WKHVH�V\VWHPV�ZDV�
H[DPLQHG�IRU�WUHQGV�LQ�SHU�FDSLWD�DYDLODELOLW\��

)HGHUDO�UHFUHDWLRQ�VLWHV�DQG�IDFLOLWLHV�DUH�FDWDORJHG�LQ�
DQ�RQOLQH�GDWDEDVH�FDOOHG�WKH�5HFUHDWLRQ�,QIRUPDWLRQ�
'DWDEDVH��EHWWHU�NQRZQ�WKURXJK�LWV�SRUWDO�DV�5HF�JRY��$Q�
LQWHUDJHQF\�FRDOLWLRQ�FRRUGLQDWHG�E\�WKH�8�6��'HSDUWPHQW�
RI�WKH�,QWHULRU�JDWKHUV�LQIRUPDWLRQ�RQ�)HGHUDO�UHFUHDWLRQ�
VLWHV�DQG�RU�IDFLOLWLHV�DFURVV�DOO�DJHQFLHV��$�VWDQGDUGL]HG�

OLVW�RI����VHSDUDWH�UHFUHDWLRQ�DFWLYLWLHV�RU�DWWUDFWLRQV�ZLWK�
ELQDU\��\HV�QR��DYDLODELOLW\�DSSHDUV�RQ�5HF�JRY��7UHQG�
GDWD�DUH�QRW�DYDLODEOH�IRU�WKH�GDWDEDVH�EHFDXVH�LW�LV�IDLUO\�
QHZ��RULJLQDWLQJ�DURXQG�������0RUHRYHU��LW�LV�DQ�HYROYLQJ�
VRXUFH�RI�LQIRUPDWLRQ��ZKLFK�LV�SRSXODWHG�E\�WKH�YDULRXV�
)HGHUDO�DJHQFLHV�ZLWK�YDU\LQJ�OHYHOV�RI�FRPSOHWHQHVV�DQG�
FRPSUHKHQVLYHQHVV�

6WDWH�UHVRXUFHV²6WDWH�SDUN�V\VWHP�GDWD�WKDW�DSSHDU�
LQ�WKLV�FKDSWHU�DUH�IURP�WZR�VRXUFHV��7KH�¿UVW�VRXUFH�LV�
WKH�1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�3DUN�'LUHFWRUV�$QQXDO�
,QIRUPDWLRQ�([FKDQJH�VXUYH\�ZKLFK�FROOHFWV�ODQG��IDFLOLWLHV��
YLVLWDWLRQ��DQG�RWKHU�GDWD�IURP�DOO����6WDWH�SDUN�V\VWHPV�
�SDUNV��UHFUHDWLRQ�DUHDV��QDWXUDO�DUHDV��KLVWRULFDO�DUHDV��
HQYLURQPHQWDO�HGXFDWLRQ�DUHDV��VFLHQWL¿F�DUHDV��IRUHVWV��
ZLOGOLIH�DQG�¿VK�DUHDV��DQG�RWKHU�PLVFHOODQHRXV�DUHDV��DQG�
DVVHVVHV�WKH�VWDWXV�RI�HDFK�6WDWH�SDUN�V\VWHP¶V�UHVRXUFHV��
RSHUDWLRQV��DQG�YLVLWV��7KH�([FKDQJH�GRHV�QRW�KDYH�
LQGLYLGXDO�6WDWH�SDUN�XQLW�LQIRUPDWLRQ��VXFK�DV�VL]H�DQG�
ORFDWLRQ��EXW�UDWKHU�6WDWH�VXPPDULHV��ZLWK�LQIRUPDWLRQ�DERXW�
SDUNV�DQG�UHFUHDWLRQ�DUHD�FODVVHV�WHQGLQJ�WR�EH�WKH�PRVW�
FRQVLVWHQW�RYHU�WLPH�

7KH�VHFRQG�VRXUFH�LV�D�6WDWH�SDUN�GDWDEDVH�GHYHORSHG�IURP�
SULQWHG�DQG�RQOLQH�VRXUFHV��DYDLODEOH�IURP�WKH�OHDG�DXWKRU�
RI�WKLV�FKDSWHU���DQG�LQFOXGHV�DFUHDJH�GDWD�DQG�ODWLWXGH�
ORQJLWXGH�JHR�ORFDWLRQV��7KH�GDWDEDVH�IRFXVHV�RQ�WKH�WKUHH�
PRVW�FRPPRQ�W\SHV�RI�6WDWH�SDUN�V\VWHP�DUHDV��SDUNV��
UHFUHDWLRQ�DUHDV��DQG�KLVWRULF�VLWHV��

/RFDO�JRYHUQPHQW�UHVRXUFHV²7UDFNLQJ�WKHVH�UHVRXUFHV�
LV�FRPSOLFDWHG�E\�WKH�VKHHU�QXPEHU�DQG�YDULHW\�RI�ORFDO�
MXULVGLFWLRQV�WKDW�SURYLGH�SDUN�DQG�UHFUHDWLRQ�VHUYLFHV��7KH�
HPSKDVLV�RI�PDQ\�ORFDO�DJHQFLHV�LV�DV�PXFK�RQ�SURYLGLQJ�
LQGRRU�OHLVXUH�SURJUDPV�DQG�VHUYLFHV��DV�LW�LV�RQ�RXWGRRU�
UHFUHDWLRQ�UHVRXUFHV��)RU�WKLV�FKDSWHU��LW�LV�DVVXPHG�WKDW�DOO�
ORFDO�JRYHUQPHQW�DJHQFLHV�OLVWHG�DV�SURYLGLQJ�UHFUHDWLRQ�
VHUYLFHV�LQFOXGH�PDQDJHPHQW�RI�RXWGRRU�UHFUHDWLRQ�
UHVRXUFHV��7KH�GDWD�VRXUFH�LV�WKH�&HQVXV�RI�*RYHUQPHQWV�
GRQH�HYHU\���\HDUV�E\�WKH�&HQVXV�%XUHDX��7KLV�FHQVXV�
FODVVL¿HV�JRYHUQPHQWV�E\�WKH�W\SH�RI�JRYHUQPHQWDO�XQLW�
DQG�E\�VHUYLFHV�SURYLGHG��$QRWKHU�GDWD�VRXUFH�IRU�ORFDO�
JRYHUQPHQW�UHVRXUFHV�LV�WKH�7UXVW�)RU�3XEOLF�/DQG¶V�
/DQG9RWH�GDWDEDVH��ZKLFK�PRQLWRUV�FRQVHUYDWLRQ�DQG�
SDUNV�UHODWHG�IXQGLQJ�QDWLRQZLGH�YLD�EDOORW�PHDVXUHV�DQG�
LQLWLDWLYHV��SDUWLFXODUO\�DW�WKH�PXQLFLSDO�DQG�FRXQW\�OHYHOV�RI�
JRYHUQPHQW�

3ULYDWH�UHFUHDWLRQ�EXVLQHVVHV�DQG�ODQG²7KH�&HQVXV�
%XUHDX¶V�&RXQW\�%XVLQHVV�3DWWHUQV��SDUW�RI�WKH�(FRQRPLF�
&HQVXV��SURYLGHV�GDWD�RQ�WKH�QXPEHU�RI�UHFUHDWLRQ�EXVLQHVV�
HVWDEOLVKPHQWV��LQ�DGGLWLRQ�WR�GDWD�RQ�SD\UROO�DQG�QXPEHU�
RI�HPSOR\HHV��IRU�WKH�IXOO�UDQJH�RI�EXVLQHVVHV�DV�GHVFULEHG�
LQ�WKH�1RUWK�$PHULFDQ�,QGXVWU\�&ODVVL¿FDWLRQ�6\VWHP��1LQH�
RI�WKHVH�EXVLQHVV�FODVVHV�DUH�UHODWHG�WR�RXWGRRU�UHFUHDWLRQ�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

DQG�DUH�VXPPDUL]HG�LQ�WKLV�FKDSWHU��1XPEHU�RI�EXVLQHVV�
HVWDEOLVKPHQWV�SHU�FDSLWD�ZLWK�SHUFHQW�FKDQJH�IURP�WKH�
SUHYLRXV������VXUYH\�WR�WKHLU�PRVW�UHFHQW�VXUYH\�RI������DUH�
SURYLGHG�

7KH������1DWLRQDO�:RRGODQG�2ZQHU�6XUYH\��FRQGXFWHG�E\�
WKH�1RUWKHUQ�5HVHDUFK�6WDWLRQ�RI�WKH�)RUHVW�6HUYLFH��SURYLGHV�
WKH�PRVW�UHFHQW�GDWD�RQ�IDPLO\�IRUHVW�RZQHUV�LQ�WKH�8QLWHG�
6WDWHV��7KH�VXUYH\�DVVHVVHG�ODQGRZQHUV¶�REMHFWLYHV��SUDFWLFHV��
DQG�UHDVRQ�IRU�RZQLQJ�WKHLU�SULYDWH�IRUHVW�ODQG��$QRWKHU�
)RUHVW�6HUYLFH�GDWD�VRXUFH�LV�WKH�165(��VSRQVRUHG�E\�WKH�
6RXWKHUQ�5HVHDUFK�6WDWLRQ��7KH�165(��D�JHQHUDO�SRSXODWLRQ�
KRXVHKROG�WHOHSKRQH�VXUYH\��LQFOXGHG�D�VHFWLRQ�ZKLFK�DVNHG�
UHVSRQGHQWV�DERXW�WKHLU�SDUWLFLSDWLRQ�LQ�VHYHUDO�QDWXUH�EDVHG�
UHFUHDWLRQ�DFWLYLWLHV�DQG�WKH�QXPEHU�RI�GD\V�DQQXDOO\�WKDW�
ZHUH�VSHQW�RQ�SULYDWH�IRUHVW�ODQGV�

&RXQW\�3DWWHUQ�0DSV

$OVR�LQFOXGHG�LQ�WKLV�FKDSWHU�DUH�FRXQW\�OHYHO�PDSV�IRU�
�����WKDW�GHSLFW�SDWWHUQV�RI�UHFUHDWLRQ�UHVRXUFH�DYDLODELOLW\�
SHU�FDSLWD�DFURVV�FRXQWLHV�LQ�WKH�6RXWK�DQG�DV�ZHOO�WKH�
1DWLRQ��6KRZQ�DUH�WKH�UHFUHDWLRQ�UHVRXUFHV�SHU�FDSLWD�
ZLWKLQ�D����PLOH�UDGLXV�RI�HDFK�FRXQW\��7KH����PLOH�]RQH�
LQFOXGHV�D�KRPH�FRXQW\�SOXV�DOO�VXUURXQGLQJ�FRXQWLHV�ZKRVH�
FHQWURLGV��JHRJUDSKLF�FHQWHUV��DUH�ZLWKLQ�D����PLOH�VWUDLJKW�
OLQH�GLVWDQFH�IURP�WKH�KRPH�FRXQW\�FHQWURLG��URXJKO\�WKH�
HTXLYDOHQW�RI�D�UHFUHDWLRQ�GD\�WULS���7KH�WKUHH�EDVLF�UHFUHDWLRQ�
UHVRXUFHV�VXPPDUL]HG�LQ�WKLV�FKDSWHU�DUH�FRPELQHG�)HGHUDO�
DQG�6WDWH�SDUN�ODQG�DUHD��QRQ�)HGHUDO�IRUHVW�ODQG��DQG�ZDWHU�
DUHD��IURP�&HQVXV�7LJHU�JHRJUDSKLF�GDWD��

3URMHFWHG�)XWXUHV

7KH�IXWXUH�FKDQJH�PHDVXUH�XVHG�LQ�WKLV�FKDSWHU�LV�WKH�UDWLR�RI�
SHU�FDSLWD�DFUHV�SUHGLFWHG�IRU������UHODWLYH�WR�WKH�SHU�FDSLWD�
DFUHV�LQ�������7KLV�VWDWLVWLF�LQGLFDWHV�WKH�SURSRUWLRQ�RI�WKH�
DUHD�H[LVWLQJ�LQ������WKDW�LV�IRUHFDVW�WR�UHPDLQ�E\�������7KH�
SHU�FDSLWD�UHVRXUFHV�IRUHFDVW��)HGHUDO�DQG�6WDWH�SDUN�ODQG�
DUHD��QRQ�)HGHUDO�IRUHVW�ODQG��DQG�ZDWHU��DUH�VXPPDUL]HG�
E\�UHJLRQ�DQG�IRU�WKH�1DWLRQ�DV�D�ZKROH��$OVR�UHSRUWHG�LV�WKH�
SHUFHQWDJH�RI�WRWDO�VXUIDFH�DUHD�LQ�HDFK�UHJLRQ�UHSUHVHQWHG�E\�
WKH�UHVRXUFH��

5(68/76

&XUUHQW�3RSXODWLRQ�7UHQGV�IRU�WKH�6RXWK�

%DVHG�RQ�RI¿FLDO�&HQVXV�%XUHDX�SRSXODWLRQ�GDWD��WKH�UDFH�
DQG�HWKQLF�FRPSRVLWLRQ�E\�UHJLRQ��DORQJ�ZLWK�WKH�SHUFHQW�
FKDQJH�WUHQG�IURP������WR�������DUH�VXPPDUL]HG�LQ�WDEOH������
5DFH�DQG�HWKQLFLW\�DUH�LPSRUWDQW�GHWHUPLQDQWV�RI�ZKDW�SHRSOH�
FKRRVH�DV�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�DQG�WKH�VHWWLQJV�WKH\�
XVH�IRU�WKRVH�DFWLYLWLHV��&RUGHOO�DQG�RWKHUV�������

7KH�UDFH�DQG�HWKQLF�PDNHXS�RI�WKH�8�6��SRSXODWLRQ�FKDQJHG�
GUDPDWLFDOO\�LQ�WKH����\HDUV�VLQFH�WKH������&HQVXV��$OWKRXJK�
DOO�UDFHV�KDYH�EHHQ�JURZLQJ�LQ�QXPEHU��JHQHUDOO\��$VLDQ�RU�
3DFL¿F�,VODQGHU�DQG�+LVSDQLF�FRPSRQHQWV�KDYH�EHHQ�JURZLQJ�
IDVWHVW��1RQ�+LVSDQLF�:KLWHV�KDYH�EHHQ�JURZLQJ�PXFK�
VORZHU�WKDQ�WKH�RWKHU�JURXSV��7KH�KLJKHVW�JURZWK�IRU�WKH�WRWDO�
SRSXODWLRQ�KDV�EHHQ�LQ�WKH�5RFN\�0RXQWDLQV��DQG�ORZHVW�
KDV�EHHQ�LQ�WKH�1RUWK��+LJKHVW�SHUFHQWDJH�JURZWK�RI�DQ\�
JURXS�KDV�EHHQ�WKH�$VLDQ�RU�3DFL¿F�,VODQGHUV�LQ�WKH�5RFN\�
0RXQWDLQV�DQG�6RXWK��1RQ�+LVSDQLF�:KLWHV�H[SHULHQFHG�
SRSXODWLRQ�ORVVHV�LQ�WKH�1RUWK�DQG�3DFL¿F�&RDVW�

7KH�SRSXODWLRQ�RI�WKH�6RXWK�JUHZ�FRQVLGHUDEO\�IDVWHU�
������SHUFHQW��WKDQ�WKH�1DWLRQ�DV�D�ZKROH�������SHUFHQW���
7KH�5RFN\�0RXQWDLQV�DQG�6RXWK�DUH�WKH�RQO\�UHJLRQV�WKDW�
RXWSDFHG�WKH�QDWLRQDO�UDWH�IRU�DOO�UDFH�HWKQLF�JURXSV��7KH�
ORZHVW�SHUFHQWDJH�LQFUHDVH�LQ�WKH�6RXWK�E\�D�ODUJH�PDUJLQ�
ZDV�IRU�1RQ�+LVSDQLF�:KLWHV��%XW�WKH����SHUFHQW�JURZWK�
UDWH�RI�WKLV�JURXS�VWLOO�ZDV�PRUH�WKDQ�GRXEOH�WKH�QDWLRQDO�
UDWH��$OWKRXJK�WKH�UDWH�RI�LQFUHDVH�������SHUFHQW��IRU�$IULFDQ�
$PHULFDQV�LQ�WKH�6RXWK�ZDV�VOLJKWO\�PRUH�WKDQ�KDOI�WKDW�RI�
WKH�5RFN\�0RXQWDLQV��WKLV�SRSXODWLRQ�RI�DOPRVW����PLOOLRQ�
ZDV�QHDUO\����WLPHV�ODUJHU�WKDQ�WKH�5RFN\�0RXQWDLQ�
SRSXODWLRQ�DQG�PRUH�WKDQ�KDOI�RI�WKH�QDWLRQDO�WRWDO��
������PLOOLRQ��

7KH�6RXWK�LV�D�FORVH�VHFRQG�WR�WKH�5RFN\�0RXQWDLQV�LQ�ERWK�
WKH�VL]H�DQG�UDWH�RI�LQFUHDVH�IRU�$PHULFDQ�,QGLDQV��$OWKRXJK�
$VLDQ�RU�3DFL¿F�,VODQGHU�SRSXODWLRQ�LV�PXFK�VPDOOHU�WKDQ�
LW�LV�LQ�WKH�1RUWK�DQG�WKH�3DFL¿F�&RDVW��WKH�JURZWK�UDWH�RI�
WKLV�JURXS�LQ�WKH�6RXWK�ZDV�FRQVLGHUDEO\�ODUJHU�WKDQ�LW�ZDV�
LQ�HLWKHU�RI�WKRVH�UHJLRQV��6LQFH�������WKH�6RXWK��KHDYLO\�
LQÀXHQFHG�E\�7H[DV�DQG�)ORULGD��VXUSDVVHG�WKH�3DFL¿F�&RDVW�
�VWURQJO\�LQÀXHQFHG�E\�&DOLIRUQLD��LQ�+LVSDQLF�SRSXODWLRQ�
WR�OHDG�WKH�1DWLRQ��-XVW�RYHU�D�WKLUG�RI�DOO�+LVSDQLFV�QRZ�OLYH�
LQ�WKH�6RXWK��7KH�6RXWK¶V�����SHUFHQW�JURZWK�LQ�+LVSDQLF�
SRSXODWLRQ�WUDLOV�RQO\�WKH�5RFN\�0RXQWDLQV��EXW�WKH�6RXWK�
RXWQXPEHUV�WKH�RWKHU�UHJLRQ�E\�QHDUO\���WR���LQ�WRWDO�
+LVSDQLF�SRSXODWLRQ��*URZWK�RI�WKH�+LVSDQLF�SRSXODWLRQ�ZDV�
HVSHFLDOO\�KLJK�LQ�1RUWK�&DUROLQD�DQG�*HRUJLD�

$JH�GLVWULEXWLRQ²$JH�DOVR�KDV�D�VWURQJ�HIIHFW�RQ�UHFUHDWLRQ�
DFWLYLW\�FKRLFHV��&RUGHOO�DQG�RWKHUV��������6LPLODU�WR�
RWKHU�GHPRJUDSKLF�DVSHFWV��WKH�DJH�GLVWULEXWLRQ�RI�WKH�8�6��
SRSXODWLRQ�KDV�EHHQ�FKDQJLQJ�RYHU�WLPH��DV�WDEOH�����VKRZV��
1DWLRQDOO\��WKH�IDVWHVW�JURZLQJ�DJH�JURXS�VLQFH�������LQ�
SHUFHQWDJH�WHUPV��KDV�EHHQ�WKH�������DJH�EUDFNHW�IROORZHG�
E\�WKH�������EUDFNHW��1H[W�IDVWHVW�JURZLQJ�LV�DJH����RU�ROGHU��
$JH����WR����LV�WKH�IDVWHVW�JURZLQJ�JURXS�LQ�DOO�UHJLRQV��7KH�
������DJH�JURXS�KDV�GHFOLQHG�QDWLRQDOO\��OHG�E\�VWHHS�GHFOLQHV�
LQ�WKH�1RUWK�DQG�WR�D�OHVVHU�H[WHQW�LQ�WKH�3DFL¿F�&RDVW��7KH�
���DQG�XQGHU�DJH�JURXS�KDV�GHFOLQHG�LQ�WKH�1RUWK��EXW�KDV�
H[SHULHQFHG�LWV�IDVWHVW�JURZWK�LQ�WKH�5RFN\�0RXQWDLQV��
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7DEOH����²3RSXODWLRQ��WKRXVDQGV��LQ������E\�UDFH�HWKQLFLW\�DQG�UHJLRQ�ZLWK�SHUFHQW�FKDQJH�VLQFH�WKH������&HQVXV�

5DFH��
HWKQLFLW\ 1RUWK

3HUFHQW�
FKDQJH 6RXWK

3HUFHQW�
FKDQJH

5RFN\�
0RXQWDLQ

�3HUFHQW�
FKDQJH

3DFLÀF�
&RDVW

�3HUFHQW�
FKDQJH

8QLWHG�
6WDWHV

3HUFHQW�
FKDQJH

:KLWH �������� ���� �������� ���� �������� ���� �������� ���� ��������� ���
$IULFDQ�
$PHULFDQ �������� ���� �������� ���� ����� ���� ������� ��� �������� ����
$PHULFDQ�
,QGLDQ ����� ���� ����� ���� ����� ���� ����� ���� ������� ����
$VLDQ�RU�
3DFLÀF�
,VODQGHU ������� ����� ������� ����� ����� ����� ������� ���� �������� ����
7ZR�RU�
PRUH�
UDFHVD ������� ² ������� ² ����� ² ������� ² ������� ²
+LVSDQLFE �������� ���� �������� ����� ������� ����� �������� ���� �������� �����
7RWDO ��������� ���� ��������� ���� �������� ���� �������� ���� ��������� ����

D3HUFHQW�FKDQJH�IRU�WZR�RU�PRUH�UDFHV�LV�PLVVLQJ�EHFDXVH�8�6��FLWL]HQV�FRXOG�QRW�VHOHFW�PRUH�WKDQ�RQH�UDFH�XQWLO�WKH������&HQVXV�
E+LVSDQLFV�PD\�EH�RI�DQ\�UDFH��EXW�DUH�LQFOXGHG�LQ�WKH�+LVSDQLF�FDWHJRU\�RQO\��
6RXUFH��8�6��&HQVXV�%XUHDX�����������D�

7DEOH����²3RSXODWLRQ��WKRXVDQGV��LQ������E\�DJH�JURXS�DQG�UHJLRQ�ZLWK�SHUFHQW�FKDQJH�VLQFH�����

$JH��
JURXS 1RUWK�

3HUFHQW�
FKDQJH 6RXWK�

3HUFHQW�
FKDQJH

5RFN\�
0RXQWDLQV

3HUFHQW�
FKDQJH

3DFLÀF�
&RDVW

3HUFHQW�
FKDQJH

8QLWHG�
6WDWHV

3HUFHQW�
FKDQJH

8QGHU�� ������� ���� ������� ���� ������� ���� ������� ���� �������� ����

��WR��� ������� ���� ������� ���� ������� ���� ������� ���� �������� ����

���WR��� ������� ���� ������� ���� ������� ���� ������� ���� �������� ����
���WR��� �������� ��� �������� ���� ������� ���� ������� ���� �������� ����
���WR��� �������� ����� �������� ��� ������� ���� ������� ���� �������� ����
���WR��� �������� ��� �������� ���� ������� ���� ������� ���� �������� ����
���WR��� �������� ���� �������� ���� ������� ����� ������� ���� �������� ����
���WR��� �������� ���� �������� ���� ������� ���� ������� ���� �������� ����
��� �������� ���� �������� ���� ������� ���� ������� ���� �������� ����
7RWDO ��������� ���� ��������� ���� �������� ���� �������� ���� ��������� ����

6RXUFH��8�6��&HQVXV�%XUHDX�����������D�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

6LPLODU�WR�WKH�1DWLRQ��LQ�WKH�6RXWK��WKH�EDE\�ERRPHU�
JHQHUDWLRQ�DJH�JURXSV���������GRPLQDWHG�DOO�RWKHU�DJH�
JURXSV�LQ�SHUFHQW�JURZWK��,Q�IDFW��WKH�QHDUO\����SHUFHQW�
JURZWK�UDWH�IRU�������DJH�JURXS�ZDV�KLJKHU�WKDQ�DQ\�RWKHU�
LQ�DQ\�UHJLRQ�RU�LQ�WKH�1DWLRQ�DV�D�ZKROH��$V�ZLWK�UDFH�DQG�
HWKQLFLW\��WKH�6RXWK�DQG�WKH�5RFN\�0RXQWDLQV�ZHUH�WKH�
RQO\�UHJLRQV�WR�RXWSDFH�WKH�QDWLRQDO�JURZWK�UDWH�IRU�HYHU\�
VLQJOH�DJH�JURXS��7ZR�UHODWHG�WUHQGV�VWDQG�RXW��7KH�6RXWK�
DQG�5RFN\�0RXQWDLQV�JUHZ�PXFK�IDVWHU�WKDQ�WKH�1RUWK�DQG�
3DFL¿F�&RDVW�LQ�WKH����DQG�XQGHU�DJH�JURXS�DQG�LQ�WKH����
���SULPH�FKLOGEHDULQJ�DJH�JURXS��%HFDXVH�WKHVH�LQFUHDVHV�
FDQQRW�EH�DWWULEXWHG�WR�QDWXUDO�ELUWK�RYHU�GHDWK�UDWH�LQFUHDVHV�
DORQH��WKH\�DUH�OLNHO\�UHODWHG�WR�WKH�ODUJH�QXPEHU�RI�\RXQJHU�
IDPLOLHV�PLJUDWLQJ�LQWR�WKHVH�UHJLRQV��7KH�6RXWK¶V�������DJH�
JURXS�ZDV�WKH�RQO\�JURXS�QRW�WR�H[SHULHQFH�GRXEOH�GLJLW�
JURZWK��EXW�LWV�����SHUFHQW�LQFUHDVH�VWLOO�RXWSDFHG�RYHUDOO�
QDWLRQDO�ORVVHV�

3RSXODWLRQ�GHQVLW\²)LJXUH�����VKRZV�WKH�GLVWULEXWLRQ�RI�
WKH�8�6��SRSXODWLRQ�GHQVLW\��SHUVRQV�SHU�VTXDUH�PLOH��DFURVV�
FRXQWLHV��7KH�JUHDWHVW�GHQVLW\�RI�SRSXODWLRQ�LV�LQ�)ORULGD��
LQ�WKH�3LHGPRQW�DUHDV�RI�1RUWK�&DUROLQD�WR�*HRUJLD��DORQJ�
WKH�FRDVW�RI�WKH�QRUWKHUQ�$WODQWLF�6WDWHV��LQ�WKH�*UHDW�/DNHV��
LQ�HDVWHUQ�7H[DV��LQ�WKH�'HQYHU�)URQW�5DQJH�DUHD��DQG�LQ�
VFDWWHUHG�DUHDV�DORQJ�WKH�3DFL¿F�&RDVW�DQG�LQWR�$UL]RQD��
*UHDWHVW�GHQVLW\�LQ�$ODVND��QRW�VKRZQ��LV�LQ�WKH�$QFKRUDJH�
DUHD��

7KH�6RXWK¶V�RWKHU�KLJK�GHQVLW\�DUHDV�LQFOXGH�PDQ\�FRDVWDO�
FRXQWLHV��ERWK�RQ�WKH�*XOI�RI�0H[LFR�DQG�WKH�$WODQWLF�2FHDQ��
HVSHFLDOO\�QHDU�WKH�PHWURSROLWDQ�DUHDV�LQ�/RXLVLDQD��1HZ�
2UOHDQV���$UNDQVDV��/LWWOH�5RFN���0LVVLVVLSSL��-DFNVRQ���
2NODKRPD��2NODKRPD�&LW\���$ODEDPD��%LUPLQJKDP��
0RQWJRPHU\��DQG�+XQWVYLOOH���6RXWK�&DUROLQD��&ROXPELD���
DQG�7HQQHVVHH��1DVKYLOOH��.QR[YLOOH��DQG�0HPSKLV���:LWK�
WKH�H[FHSWLRQ�RI�D�KDQGIXO�RI�FRXQWLHV�VFDWWHUHG�WKURXJKRXW�
WKH�(DVWHUQ�8QLWHG�6WDWHV��PRVW�RI�WKH�ORZHVW�GHQVLW\�
FRXQWLHV�DUH�LQ�WKH�3ODLQV�DUHD�RI�ZHVWHUQ�7H[DV��

)LJXUH�����VKRZV�WKDW�PXFK�RI�WKH�RYHUDOO�JURZWK�LQ�
FRQFHQWUDWLRQ�RI�SRSXODWLRQ��JURZWK�LQ�SHUVRQV�SHU�VTXDUH�
PLOH��KDV�RFFXUUHG�DORQJ�WKH�QRUWKHUQ�$WODQWLF�FRDVW��
GRZQ�WKH�3LHGPRQW�DQG�6RXWKHUQ�$SSDODFKLDQV�IURP�
1RUWK�&DUROLQD�WR�$ODEDPD��DORQJ�ERWK�)ORULGD�FRDVWV��DQG�
DURXQG�WKH�PDMRU�FLWLHV�RI�7H[DV��(OVHZKHUH�LQ�WKH�8QLWHG�
6WDWHV��JURZWK�RFFXUUHG�LQ�WKH�&KLFDJR�DQG�0LQQHDSROLV�
6W��3DXO�DUHDV��LQ�WKH�'HQYHU�DQG�6DOW�/DNH�&LW\�DUHDV��LQ�WKH�
VRXWKZHVW�DQG�FRDVWDO�&DOLIRUQLD�DUHDV��DQG�LQ�WKH�3RUWODQG�
DQG�6HDWWOH�DUHDV��*URZWK�LQ�VRPH�DUHDV�OLNH�HDVWHUQ�7H[DV�
DQG�WKH�JUHDWHU�/RV�$QJHOHV�DUHD�LV�VXEVWDQWLDO²LQ�DPRXQWV�
H[FHHGLQJ�����SHUVRQV�SHU�VTXDUH�PLOH��ZKLFK�LV�WKH�&HQVXV�
%XUHDX�GH¿QLWLRQ�RI�DQ�XUEDQ�DUHD��*UHDWHU�FRQFHQWUDWLRQV�
RI�SHRSOH�LQ�SODFHV�QHDU�SXEOLF�ODQGV�DQG�ERGLHV�RI�ZDWHU�DUH�
OLNHO\�WR�SXW�LQFUHDVLQJ�SUHVVXUHV�RQ�WKHVH�OLPLWHG�UHVRXUFHV��
,Q�WKH�6RXWK��SRSXODWLRQ�GHQVLW\�LQFUHDVHG�WKURXJKRXW�QHDUO\�

DOO�RI�)ORULGD�DQG�LV�QRWDEOH�LQ�QRUWKHUQ�9LUJLQLD�DQG�WKH�
PHWURSROLWDQ�DUHDV�RI�7HQQHVVHH��DQG�LQ�D�EDQG�RI�FRXQWLHV�
WKDW�IROORZV�WKH�,����FRUULGRU�WKURXJK�WKH�3LHGPRQW�LQ�WKH�
6WDWHV�RI�*HRUJLD��6RXWK�&DUROLQD��DQG�1RUWK�&DUROLQD��

+LVSDQLFV²)LJXUH�����VKRZV�WKH�GLVWULEXWLRQ�RI�SHUFHQWDJH�
JURZWK�RI�WKH�+LVSDQLF�SRSXODWLRQ�RI�WKH�8QLWHG�6WDWHV�IURP�
�����WR�������0XFK�RI�WKH�IDVWHVW�JURZWK�KDV�EHHQ�LQ�WKH�
6WDWHV�ERUGHULQJ�WKH�$WODQWLF�2FHDQ�DQG�0LVVLVVLSSL�5LYHU��
+LJK�UDWHV�RI�JURZWK�KDYH�DOVR�RFFXUUHG�WKURXJK�WKH�XSSHU�
0LGZHVW�DQG�WKURXJK�VRXWKHUQ�1HYDGD��$UL]RQD��8WDK��
DQG�:\RPLQJ��6XEVWDQWLDO�SHUFHQWDJH�JURZWK�FDQ�DOVR�EH�
VHHQ�LQ�FRDVWDO�2UHJRQ�DQG�:DVKLQJWRQ�FRXQWLHV��7KH�UDWH�
RI�+LVSDQLF�JURZWK�WKURXJKRXW�PXFK�RI�WKH�6RXWK�KDV�EHHQ�
KLJK��1RUWK�&DUROLQD�VWDQGV�RXW��ZLWK�JURZWK�H[FHHGLQJ��
����SHUFHQW�LQ�DOO�EXW�D�KDQGIXO�RI�LWV�����FRXQWLHV��+LVSDQLF�
SRSXODWLRQV�PRUH�WKDQ�WULSOHG�LQ�ODUJH�SRUWLRQV�RI�*HRUJLD��
6RXWK�&DUROLQD��$ODEDPD��$UNDQVDV��DQG�0LVVLVVLSSL��
%HFDXVH�PRVW�7H[DV�FRXQWLHV�DOUHDG\�KDG�D�VXEVWDQWLDO�
+LVSDQLF�SRSXODWLRQ�EDVH�LQ�������WKHLU�JURZWK�RI�+LVSDQLF�
SRSXODWLRQV�GLG�QRW�UHDFK�WKH�KLJK�UDWHV�RI�PDQ\�RWKHU�
VRXWKHUQ�FRXQWLHV��,Q�)ORULGD��WKH�ODUJHVW�LQFUHDVHV�ZHUH�
FRQFHQWUDWHG�LQ�FHQWUDO�)ORULGD��ZKLFK�LQFOXGHV�WKH�2UODQGR�
DQG�7DPSD�6W��3HWHUVEXUJ�PHWURSROLWDQ�DUHDV�

1RQ�+LVSDQLF�:KLWHV²7KH�QRQ�+LVSDQLF�:KLWH�SRSXODWLRQ�
KDV�EHHQ�JURZLQJ�LQ�PHWURSROLWDQ�DUHDV�VXFK�DV�$WODQWD��
:DVKLQJWRQ��'&��0LQQHDSROLV�6W��3DXO�'XOXWK��3KRHQL[��
6DOW�/DNH�&LW\��DQG�$OEXTXHUTXH��¿J��������,W�DSSHDUV�WR�EH�
JURZLQJ�IDVWHVW�LQ�DUHDV�ULFK�LQ�QDWXUDO�DPHQLWLHV��VXFK�DV�WKH�
5RFN\�0RXQWDLQV�DQG�)ORULGD��$UL]RQD��&RORUDGR��8WDK��DQG�
1HYDGD��,Q�WKH�6RXWK��WKH�6WDWH�RI�)ORULGD�DQG�QHDUO\�HYHU\�
$WODQWLF�FRDVWDO�FRXQW\�H[SHULHQFHG�KLJK�UDWHV�RI�JURZWK��
&HQWUDO�DQG�HDVWHUQ�7HQQHVVHH��QRUWKZHVWHUQ�$UNDQVDV��DQG�
WKH�PHWURSROLWDQ�FRXQWLHV�RI�HDVWHUQ�DQG�VRXWKHDVWHUQ�7H[DV�
DOVR�ZHUH�DPRQJ�WKH�IDVWHVW�JURZLQJ�FRXQWLHV�

3RSXODWLRQ�3URMHFWLRQV�IRU�7KUHH�/HYHOV��
RI�&KDQJH�������WR������

6LPLODU�WR�WKH�KLVWRULF�WUHQGV�LQ�SRSXODWLRQ�JURZWK�DQG�
FRPSRVLWLRQ�VLQFH�������WKH�53$�UHJLRQV�OLNHO\�WR�OHDG�WKH�
1DWLRQ�LQ�IXWXUH�SURMHFWHG�UDWH�RI�FKDQJH�XQGHU�WKH�PRGHUDWH�
JURZWK�VFHQDULR�DUH�WKH�5RFN\�0RXQWDLQV�DW����SHUFHQW�DQG�
WKH�6RXWK�DW����SHUFHQW��WDEOH�������7KH�3DFL¿F�&RDVW�IROORZV�
FORVHO\��DW�DERXW����SHUFHQW��7KH�1RUWK�WUDLOV�WKH�RWKHU�UHJLRQV�
E\�D�ZLGH�PDUJLQ��ZLWK�MXVW����SHUFHQW�H[SHFWHG�JURZWK��7KH�
5RFN\�0RXQWDLQV¶�,QWHUPRXQWDLQ�DUHD�IDU�H[FHHGV�DOO�RWKHUV�
ZLWK�SURMHFWHG�JURZWK�RI����SHUFHQW��QHDUO\�WKUHH�WLPHV�WKH�
UDWH�RI�LWV�*UHDW�3ODLQV�DUHD�RI�WKLV�UHJLRQ���

7KH�$WODQWLF�6WDWHV�DUHD�LQ�WKH�6RXWK�UDQNV�VHFRQG�DPRQJ�
LWV�QLQH�53$�VXEUHJLRQ�FRXQWHUSDUWV��DW�D����SHUFHQW�IRUHFDVW�
LQFUHDVH�LQ�SRSXODWLRQ��IROORZHG�E\�WKH�3DFL¿F�1RUWKZHVW�
ZLWK����SHUFHQW��2I�WKH�$WODQWLF�FRDVWDO�6WDWHV��)ORULGD�OHDGV�
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7DEOH����²(VWLPDWHG�SRSXODWLRQ��WKRXVDQGV�RI�SHRSOH��IRU�������SURMHFWLRQV�WR������E\�UHJLRQ�DQG�6WDWH�
IRU�WKUHH�OHYHOV�RI�SRSXODWLRQ�JURZWK��DQG�SHUFHQW�FKDQJH�IURP������WR������IRU�WKH�PRGHUDWH�JURZWK�
SURMHFWLRQ�

5HJLRQ��6WDWH
3RSXODWLRQ��

HVWLPDWH�������

3RSXODWLRQ�JURZWK�SURMHFWLRQV������� 3HUFHQW�
FKDQJH��
PRGHUDWH�

JURZWK�OHYHO/RZ 0RGHUDWH +LJK
6RXWKHUQ�6WDWHV ��������� ��������� ��������� ��������� ����
$ODEDPD ������� ������� ������� ������� ����
$UNDQVDV ������� ������� ������� ������� ����
)ORULGD �������� �������� �������� �������� ����
*HRUJLD ������� �������� �������� �������� ����
.HQWXFN\ ������� ������� ������� ������� ����
/RXLVLDQD ������� ������� ������� ������� ����
0LVVLVVLSSL ������� ������� ������� ������� ����
1RUWK�&DUROLQD ������� �������� �������� �������� ����
2NODKRPD ������� ������� ������� ������� ����
6RXWK�&DUROLQD ������� ������� ������� ������� ����
7HQQHVVHH ������� ������� ������� �������� ����
7H[DV �������� �������� �������� �������� ����
9LUJLQLD ������� �������� �������� �������� ����

1RUWKHUQ�6WDWHV ��������� ��������� ��������� ��������� ����
5RFN\�0RXQWDLQV�6WDWHV �������� �������� �������� �������� ����
3DFLÀF�&RDVW�6WDWHV �������� �������� �������� �������� ����
8�6��WRWDO� ��������� ��������� ��������� ��������� ����

6RXUFH��&RUGHOO�������8�6��&HQVXV�%XUHDX�����D�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

E\�D�ZLGH�PDUJLQ�ZLWK����SHUFHQW�SURMHFWHG�JURZWK��IROORZHG�
E\�9LUJLQLD�DQG�7H[DV��HDFK�DW�PRUH�WKDQ����SHUFHQW��7KHVH�
WKUHH�DUH�WKH�RQO\�6WDWHV�SURMHFWHG�WR�JURZ�IDVWHU�WKDQ�WKH�
6RXWK�ZLGH�UDWH��/RXLVLDQD��.HQWXFN\��DQG�2NODKRPD�UDQN�
ORZHVW�DPRQJ�WKH�6RXWKHUQ�6WDWHV��HDFK�ZLWK�OHVV�WKDQ����
SHUFHQW�SURMHFWHG�JURZWK�

)LJXUHV�����WKURXJK�����VKRZ�WKH�JHRJUDSKLF�SDWWHUQV�RI�
SURMHFWHG�FKDQJHV�LQ�SRSXODWLRQ�GHQVLW\�E\�����²UDQJLQJ�
IURP�ORZHVW�GHQVLW\��IHZHU�WKDQ�WZR�SHRSOH�SHU�VTXDUH�PLOH��
WR�WKH�KLJKHVW�GHQVLW\��PRUH�WKDQ�����SHUVRQV�SHU�VTXDUH�
PLOH���7KHVH�SURMHFWHG�FKDQJHV�DUH�VKRZQ�IRU�WKH�ORZ��¿J��
������PRGHUDWH��¿J��������DQG�KLJK��¿J�������SRSXODWLRQ�JURZWK�
SURMHFWLRQ�VFHQDULRV��)RU�WKH�SXUSRVHV�RI�WKLV�DQDO\VLV��DOO�
FRXQWLHV�DUH�DVVXPHG�WR�KDYH�FRQVWDQW�ODQG�DUHD�EHWZHHQ�
�����DQG������

,PPHGLDWHO\�DSSDUHQW�LQ�WKH�ORZ�JURZWK�SURMHFWLRQ�VFHQDULR�
�¿J�������LV�WKH�SUHVHQFH�RI�QXPHURXV�ORZHU�GHQVLW\�FRXQWLHV�
GLVWULEXWHG�WKURXJKRXW�WKH�6RXWK��HVSHFLDOO\�LQ�ZHVWHUQ�
7H[DV��WKH�0LVVLVVLSSL�$OOXYLDO�9DOOH\��DQG�VRXWKHUQ�SRUWLRQV�
RI�$UNDQVDV��$ODEDPD��DQG�*HRUJLD��&RXQWLHV�ZLWK�WKH�
KLJKHVW�SURMHFWHG�JURZWK�XQGHU�WKLV�ORZ�JURZWK�VFHQDULR��
ZLWK�SURMHFWLRQ�RI�PRUH�WKDQ�����SHUVRQV�SHU�VTXDUH�PLOH��DUH�
PRVWO\�OLPLWHG�WR�VXEXUEDQ�DUHDV��ERWK�FRDVWV�RI�)ORULGD��DQG�
D�IHZ�RWKHU�VFDWWHUHG�FRDVWDO�FRXQWLHV��7KH�PRGHUDWH�JURZWK�
SURMHFWLRQ�VFHQDULR��¿J��������ZKLFK�FORVHO\�DSSUR[LPDWHV�
WKH�&HQVXV�%XUHDX�6WDWH�SURMHFWLRQV��KDV�IHZHU�ORZ�JURZWK�
FRXQWLHV�DV�H[SHFWHG��DQG�PRUH�FRXQWLHV�LQ�WKH�LQWHUPHGLDWH�
UDQJHV��EHWZHHQ�����DQG�������DGGLWLRQDO�SHUVRQV�SHU�VTXDUH�
PLOH���7KH�KLJKHVW�JURZWK�FRXQWLHV�XQGHU�WKH�PRGHUDWH�
JURZWK�VFHQDULR�DUH�PRVWO\�FHQWHUHG�DURXQG�WKH�PDMRU�
PHWURSROLWDQ�DUHDV�RI�$WODQWD��&KDUORWWH��1DVKYLOOH��'DOODV�
)RUW�:RUWK��6DQ�$QWRQLR��FRDVWDO�6RXWK�&DUROLQD��DQG�WKH�
$WODQWLF�FRDVW�RI�FHQWUDO�)ORULGD�

8QGHU�WKH�KLJK�JURZWK�VFHQDULR��¿J��������PRUH�FRXQWLHV�LQ�
WKH�6RXWK�VKLIW�E\������IURP�WKH�ORZHVW�WR�WKH�WZR�PRGHUDWH�
SRSXODWLRQ�GHQVLW\�JURZWK�FDWHJRULHV��$OVR��PRUH�RI�WKH�
FRXQWLHV�WKDW�DUH�LQ�PHWURSROLWDQ�DUHDV�DUH�H[SHFWHG�WR�DGG�
VLJQL¿FDQW�SRSXODWLRQ�GHQVLW\�RI�PRUH�WKDQ�����SHUVRQV�SHU�
VTXDUH�PLOH��HVSHFLDOO\�DURXQG�JUHDWHU�$WODQWD��&KDUORWWH��
DQG�FHQWUDO�)ORULGD��6PDOOHU�PHWURSROLWDQ�UHJLRQV�VXFK�DV�
WKH�7ULDQJOH�DQG�7ULDG�DUHDV�RI�1RUWK�&DUROLQD��.QR[YLOOH��
1HZ�2UOHDQV��DQG�WKH�)ORULGD�3DQKDQGOH�DUH�DOVR�SURMHFWHG�
WR�JURZ�VLJQL¿FDQWO\��2QO\�PRVW�RI�ZHVWHUQ�7H[DV��WKH�
0LVVLVVLSSL�$OOXYLDO�9DOOH\��DQG�SRUWLRQV�RI�VRXWKHUQ�
$ODEDPD�DQG�*HRUJLD�DUH�H[SHFWHG�WR�ORVH�SRSXODWLRQ�RU�
JURZ�YHU\�VORZO\��UHVXOWLQJ�LQ�ORZHU�RU�DERXW�WKH�VDPH�
SRSXODWLRQ�GHQVLW\�E\������

7UHQGV�LQ�2XWGRRU�5HFUHDWLRQ

%HWZHHQ������DQG�������PLGSRLQW�GDWD�\HDUV�IRU�WZR�GDWD�
FROOHFWLRQ�SHULRGV�RI������WR�������DQG������WR��������

WKH�QXPEHU�RI�SHRSOH�LQ�WKH�1DWLRQ�ZKR�SDUWLFLSDWHG�LQ�
RQH�RU�PRUH�RI����RXWGRRU�DFWLYLWLHV�JUHZ�E\�����SHUFHQW��
IURP�DQ�HVWLPDWHG�������PLOOLRQ�WR�������PLOOLRQ��¿J��������
,QFOXGHG�LQ�WKH�OLVW�RI����ZDV�D�ZLGH�UDQJH�RI�DFWLYLWLHV�IURP�
YLVLWLQJ�EHDFKHV�DQG�YLVLWLQJ�IDUPV�WR�URFN�FOLPELQJ�DQG�
EDFNSDFNLQJ��$FURVV�WKH����DFWLYLWLHV��WKH�LQGH[HG�QXPEHU�
RI�DQQXDO�DFWLYLW\�GD\V�RI�SDUWLFLSDWLRQ��PHDVXUHG�DV�WKH�
SURGXFW�RI�WKH�DYHUDJH�QXPEHU�RI�GD\V�SHU�DFWLYLW\�WLPHV�WKH�
QXPEHU�RI�SDUWLFLSDQWV�DQG�WKHQ�VXPPHG�DFURVV�DOO�DFWLYLWLHV��
LQFUHDVHG����SHUFHQW�IURP������ELOOLRQ�WR������ELOOLRQ��$YHUDJH�
DQQXDO�GD\V�RI�SDUWLFLSDWLRQ�SHU�SHUVRQ�LQFUHDVHG�DERXW��
���SHUFHQW��IURP�URXJKO\�����WR�DERXW�����WRWDO�DFWLYLW\�GD\V�
SHU�\HDU�

)RU�WKH�6RXWK��WKH�UDWH�RI�JURZWK�IRU�ERWK�WRWDO�QXPEHU�RI�
RXWGRRU�UHFUHDWLRQ�SDUWLFLSDQWV�DQG�WRWDO�DQQXDO�DFWLYLW\�
GD\V�H[FHHGHG�WKH�QDWLRQDO�UDWH��3DUWLFLSDQWV�LQFUHDVHG�DERXW�
���SHUFHQW��IURP�DERXW����PLOOLRQ�WR����PLOOLRQ�SHRSOH�DJH�
���DQG�ROGHU��EXW�WKLV�ZDV�RYHUVKDGRZHG�E\�D����SHUFHQW�
LQFUHDVH�LQ�WKHLU�WRWDO�QXPEHU�RI�DQQXDO�GD\V��WKH�VXP�RI�DOO�
LQGLYLGXDO�DFWLYLW\�GD\V��ZKLFK�DVVXPHV�WKDW�PRUH�WKDQ�RQH�
DFWLYLW\�FDQ�RFFXU�GXULQJ�DQ\�VLQJOH�GD\���$YHUDJH�DFWLYLW\�
SDUWLFLSDWLRQ�GD\V�SHU�SHUVRQ�DFURVV�WKH�IXOO�OLVW�RI�DFWLYLWLHV�
URVH�IURP�DERXW�����SHU�\HDU�WR������D����SHUFHQW�LQFUHDVH��
6RPH�RI�WKHVH�IDVWHU�JDLQV�FDQ�EH�DWWULEXWHG�WR�VOLJKWO\�KLJKHU�
SRSXODWLRQ�JURZWK�WKDQ�WKH�QDWLRQDO�UDWH��7KH�QXPEHU�RI�
SHRSOH�DJH����DQG�ROGHU�LQFUHDVHG����SHUFHQW�LQ�WKH�6RXWK�
�IURP�MXVW�XQGHU����WR�DURXQG����PLOOLRQ��FRPSDUHG�WR�MXVW�
XQGHU����SHUFHQW��IURP�����PLOOLRQ�WR�DERXW�����PLOOLRQ��IRU�
WKH�8QLWHG�6WDWHV�DV�D�ZKROH�

5HVXOWV�IURP�FRPSDULVRQ�RI�SHUFHQWDJHV�RI�WKH�QDWLRQDO�
QXPEHU�RI�SDUWLFLSDQWV�E\�UHJLRQ�IRU�VHYHQ�DFWLYLW\�JURXSV�
ZLWK�WKH�UHJLRQDO�SHUFHQWDJHV�RI�WKH�8�6��SRSXODWLRQ�DUH�
VKRZQ�LQ�WDEOH������$OVR�OLVWHG�LV�WKH�SDUWLFLSDWLRQ�UDWH�
�SHUFHQW�RI�WKH�UHJLRQ¶V�SRSXODWLRQ�SDUWLFLSDWLQJ��IRU�WKH�
IRXU�UHJLRQV��2EVHUYDWLRQV�DERXW�UHJLRQDO�GLIIHUHQFHV�LQ�WKH�
SDUWLFLSDWLRQ�UDWHV�DUH�QRWHG�EHORZ�E\�DFWLYLW\�JURXS�QDPH��

9LVLWLQJ�UHFUHDWLRQ�DQG�KLVWRULF�VLWHV²*HQHUDOO\��UHJLRQDO�
GLIIHUHQFHV�DUH�PRGHVW�ZLWK�SDUWLFLSDWLRQ�LQ�DFWLYLWLHV�DW�
UHFUHDWLRQ�DQG�KLVWRULF�VLWHV�VOLJKWO\�JUHDWHU�LQ�WKH�1RUWK�
DQG�VOLJKWO\�ORZHU�LQ�WKH�6RXWK��7KH�6RXWK�LV�WKH�RQO\�UHJLRQ�
ZKHUH�SDUWLFLSDWLRQ�LV�OHVV�WKDQ�WKH����SHUFHQW�QDWLRQDO�UDWH�
�QRW�VKRZQ���WKRXJK�RQO\�DERXW�WZR�SHUFHQWDJH�SRLQWV�OHVV�

9LHZLQJ�DQG�SKRWRJUDSKLQJ�QDWXUH²3DUWLFLSDWLRQ�UDWHV�
DUH�D�IHZ�SHUFHQWDJH�SRLQWV�KLJKHU�LQ�WKH�5RFN\�0RXQWDLQV�
DQG�3DFL¿F�&RDVW��DQG�D�IHZ�SRLQWV�ORZHU�LQ�WKH�6RXWK��7KH�
1RUWK�SDUWLFLSDWLRQ�UDWH�RI������SHUFHQW�LV�LGHQWLFDO�WR�WKH�
QDWLRQDO�UDWH�

%DFNFRXQWU\�DFWLYLWLHV²7KH�SDUWLFLSDWLRQ�UDWH�LQ�
EDFNFRXQWU\�DFWLYLWLHV�LV�VXEVWDQWLDOO\�KLJKHU�LQ�WKH�5RFN\�
0RXQWDLQV�DQG�3DFL¿F�&RDVW�WKDQ�WKH�QDWLRQDO�UDWH��DQG�LV�
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7DEOH����²3DUWLFLSDQWV�IRU�VHYHQ�DFWLYLW\�JURXSV�LQ�IRXU�8�6��UHJLRQV�

$FWLYLW\�JURXS�
�DFWLYLWLHV�WKDW�FRPSULVH�WKH�JURXS� 5HJLRQ

3HUFHQW�RI��
SDUWLFLSDQWVD

3HUFHQW��
RI�SRSXODWLRQD

3HUFHQW�
SDUWLFLSDWLQJ

9LVLWLQJ�UHFUHDWLRQ�DQG�KLVWRULF�VLWHV
�)DPLO\�JDWKHULQJV��SLFQLFNLQJ��YLVLWLQJ�
WKH�EHDFK��YLVLWLQJ�KLVWRULF�RU�SUHKLVWRULF�
VLWHV��DQG�FDPSLQJ�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

9LHZLQJ�SKRWRJUDSKLQJ�QDWXUH�
�9LHZ�SKRWRJUDSK�ELUGV��QDWXUDO�VFHQHU\��
RWKHU�ZLOGOLIH�EHVLGHV�ELUGV��DQG�
ZLOGÁRZHUV��WUHHV��DQG�RWKHU�SODQWV�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

%DFNFRXQWU\�DFWLYLWLHV
�%DFNSDFNLQJ��GD\�KLNLQJ��KRUVHEDFN�
ULGLQJ�RQ�WUDLOV��PRXQWDLQ�FOLPELQJ��DQG�
YLVLWLQJ�D�ZLOGHUQHVV�RU�SULPLWLYH�DUHD�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

0RWRUL]HG�DFWLYLWLHV�
�0RWRUERDWLQJ��RII�KLJKZD\�YHKLFOH�
GULYLQJ��VQRZPRELOLQJ��XVLQJ�SHUVRQDO�
ZDWHUFUDIW��DQG�ZDWHUVNLLQJ�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

+XQWLQJ�DQG�ÀVKLQJ
�$QDGURPRXV�ÀVKLQJ��FROGZDWHU�ÀVKLQJ��
ZDUPZDWHU�ÀVKLQJ��VDOWZDWHU�ÀVKLQJ��ELJ�
JDPH�KXQWLQJ��VPDOO�JDPH�KXQWLQJ��DQG�
PLJUDWRU\�ELUG�KXQWLQJ�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

1RQ�PRWRUL]HG�ERDWLQJ
�&DQRHLQJ��ND\DNLQJ��UDIWLQJ��URZLQJ���
DQG�VDLOLQJ�

1RUWK ���� ���� ����
6RXWK ���� ���� ����
5RFN\�0RXQWDLQV ��� ���� ����
3DFLÀF�&RDVW ���� ���� ����

6QRZ�VNLLQJ�DQG�ERDUGLQJ
�&URVV�FRXQWU\�VNLLQJ��GRZQKLOO�VNLLQJ��
DQG�VQRZERDUGLQJ�

1RUWK ���� ���� ����
6RXWK ���� ���� ���
5RFN\�0RXQWDLQV ���� ���� ����
3DFLÀF�&RDVW ���� ���� ����

D3HUFHQWDJHV�VXP�GRZQ�WR�����ZLWKLQ�WKH�IRXU�UHJLRQV�RI�HDFK�DFWLYLW\�JURXS��
6RXUFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����D�
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HVSHFLDOO\�KLJKHU�WKDQ�WKH�6RXWK��7KH�6RXWK¶V�SDUWLFLSDWLRQ�
LQ�EDFNFRXQWU\�DFWLYLWLHV�LV�DERXW���SHUFHQW�ORZHU�WKDQ�
WKH�QDWLRQDO�UDWH�RI������SHUFHQW��7KXV��6RXWKHUQHUV�DUH�
OHVV�OLNHO\�WR�EH�EDFNFRXQWU\�DFWLYLW\�SDUWLFLSDQWV�WKDQ�DUH�
UHVLGHQWV�RI�DQ\�RWKHU�UHJLRQ�

0RWRUL]HG�DFWLYLWLHV²7KH�6RXWK¶V�SDUWLFLSDWLRQ�UDWH�LV�MXVW�
VOLJKWO\�DERYH�WKH�QDWLRQDO�UDWH�������SHUFHQW���EXW�H[FHHGV�
WKRVH�RI�WKH�1RUWK�DQG�WKH�3DFL¿F�&RDVW��3DUWLFLSDWLRQ�
LQ�PRWRUL]HG�DFWLYLWLHV�LV�VOLJKWO\�KLJKHU�LQ�WKH�5RFN\�
0RXQWDLQV�WKDQ�LQ�DQ\�RWKHU�RI�WKH�WKUHH�UHJLRQV��DQG�
WKH�5RFN\�0RXQWDLQV�LV�WKH�RQO\�UHJLRQ�PRUH�WKDQ�D�IHZ�
SHUFHQWDJH�SRLQWV�KLJKHU�WKDQ�WKH�QDWLRQDO�SDUWLFLSDWLRQ�UDWH�

+XQWLQJ�DQG�¿VKLQJ²7KH�6RXWK�OHDGV�DOO�UHJLRQV�LQ�
KXQWLQJ�DQG�¿VKLQJ�SDUWLFLSDWLRQ��IROORZHG�E\�WKH�5RFN\�
0RXQWDLQV��%RWK�DUH�KLJKHU�WKDQ�WKH�QDWLRQDO�UDWH�RI������
SHUFHQW��7KXV��KXQWLQJ�DQG�¿VKLQJ�DUH�VRPHZKDW�PRUH�OLNHO\�
WR�RFFXU�LQ�WKH�6RXWK�WKDQ�WKH\�DUH�LQ�WKH�RWKHU�UHJLRQV��
+XQWLQJ�DQG�¿VKLQJ�SDUWLFLSDWLRQ�LV�ORZHVW�LQ�WKH�3DFL¿F�
&RDVW�

1RQ�PRWRUL]HG�ERDWLQJ�DFWLYLWLHV²3DUWLFLSDWLRQ�LQ�QRQ�
PRWRU�ERDWLQJ�LV�KLJKHVW�LQ�WKH�1RUWK�DQG�3DFL¿F�&RDVW��DQG�
ORZHVW�LQ�WKH�6RXWK��$W����SHUFHQW�SDUWLFLSDWLRQ��WKH�6RXWK�
WUDLOV�WKH�QDWLRQDO�UDWH�RI������SHUFHQW�

6QRZ�VNLLQJ�DQG�ERDUGLQJ²,W�LV�QR�VXUSULVH�WKDW�VQRZ�
VNLLQJ�DQG�ERDUGLQJ�SDUWLFLSDWLRQ�DUH�E\�IDU�WKH�ORZHVW�E\�
UHVLGHQWV�RI�WKH�6RXWK��3DUWLFLSDWLRQ�LV�KLJKHVW�LQ�WKH�3DFL¿F�
&RDVW�DQG�5RFN\�0RXQWDLQV��IROORZHG�E\�WKH�1RUWK��(YHU\�
UHJLRQ�EXW�WKH�6RXWK�H[FHHGV�WKH�QDWLRQDO�SDUWLFLSDWLRQ�UDWH�
RI������SHUFHQW��3DUWLFLSDWLRQ�LQ�WKH�6RXWK�LV�OHVV�WKDQ�KDOI�
WKH�QDWLRQDO�UDWH��DQG�ZKHUHDV�WKH�6RXWK�KDV�DERXW����SHUFHQW�
RI�WKH�QDWLRQDO�SRSXODWLRQ��LW�KDV�OHVV�WKDQ����SHUFHQW�RI�LWV�
VNLHUV�DQG�VQRZ�ERDUGHUV�

7KH�6RXWKҋV�3DUWLFLSDWLRQ�LQ�1DWXUH�%DVHG�
$FWLYLWLHV�

7DEOHV����±����VXPPDUL]H�WKH�WUHQGV�LQ�DFWLYLW\�SDUWLFLSDWLRQ�
�QXPEHU�RI�SHRSOH�DQG�SHUFHQW�RI�SRSXODWLRQ�DJH����DQG�ROGHU�
LQ�WKH�6RXWK��LQ�QDWXUH�EDVHG�DFWLYLWLHV��VXFK�DV�ELUG�ZDWFKLQJ�
RU�FDPSLQJ��IURP�WKH�PLG�����V�WR�WKH�SUHVHQW�WLPH��

$FWLYLWLHV�WKDW�KDG����PLOOLRQ�RU�PRUH�SHRSOH�SDUWLFLSDWLQJ�
DW�OHDVW�RQFH�GXULQJ�D�VLQJOH�\HDU�DUH�VKRZQ�LQ�WDEOH������
:DONLQJ�IRU�SOHDVXUH��IDPLO\�JDWKHULQJV�RXWGRRUV��JDUGHQLQJ�
RU�ODQGVFDSLQJ��YLHZLQJ�SKRWRJUDSKLQJ�QDWXUDO�VFHQHU\��
VLJKWVHHLQJ��DQG�YLVLWLQJ�RXWGRRU�QDWXUH�FHQWHUV�RFFXS\�WKH�
WRS�VL[�VORWV��HDFK�ZLWK�RYHU����PLOOLRQ�SDUWLFLSDQWV�LQ�WKH�
6RXWK��%HWZHHQ����PLOOLRQ�DQG����PLOOLRQ�SDUWLFLSDQWV�DUH�
VKRZQ�IRU�WKH�DFWLYLWLHV�RI�GULYLQJ�IRU�SOHDVXUH��YLHZLQJ�
SKRWRJUDSKLQJ�ÀRZHUV�DQG�WUHHV��YLHZLQJ�SKRWRJUDSKLQJ�

ZLOGOLIH��EHVLGHV�ELUGV�DQG�¿VK���VZLPPLQJ�LQ�DQ�RXWGRRU�
SRRO��SLFQLFNLQJ��YLVLWLQJ�KLVWRULF�VLWHV��VZLPPLQJ�RXWGRRUV�
�EHVLGHV�SRROV���DQG�YLVLWLQJ�D�EHDFK��:LWK�WKH�H[FHSWLRQ�
RI�SLFQLFNLQJ��ZKLFK�ZDV�HVVHQWLDOO\�FRQVWDQW��DOO�RI�WKHVH�
DFWLYLWLHV�KDYH�VKRZQ�JURZWK��$FWLYLWLHV�RULHQWHG�WRZDUG�
YLHZLQJ�DQG�SKRWRJUDSKLQJ�QDWXUH��VFHQHU\��ÀRZHUV�WUHHV��
DQG�ZLOGOLIH��KDYH�EHHQ�DPRQJ�WKH�IDVWHVW�JURZLQJ�

6L[WHHQ�DFWLYLWLHV�KDYH�EHWZHHQ����PLOOLRQ�DQG����PLOOLRQ�
SDUWLFLSDQWV��WDEOH�������7KH�DFWLYLWLHV�RI�YLHZLQJ�RU�
SKRWRJUDSKLQJ�ELUGV��ELF\FOLQJ��JDWKHULQJ�PXVKURRP�EHUULHV��
ZDUPZDWHU�¿VKLQJ��YLVLWLQJ�D�ZLOGHUQHVV��YLVLWLQJ�D�IDUP�RU�
DJULFXOWXUDO�VHWWLQJ��YLHZLQJ�DQG�SKRWRJUDSKLQJ�¿VK��DQG�
GD\�KLNLQJ�DOO�KDYH�PRUH�WKDQ����PLOOLRQ�SDUWLFLSDQWV��$OO�RI�
WKH����DFWLYLWLHV��ZLWK�WKH�H[FHSWLRQ�RI�GHYHORSHG�FDPSLQJ��
VKRZHG�JURZWK�LQ�QXPEHUV�RI�SDUWLFLSDQWV�GXULQJ�WKLV�GHFDGH�
������WR��������WKRXJK�D�IHZ�JUHZ�PRGHVWO\��XQGHU����
SHUFHQW��)DVWHVW�JURZLQJ�EHWZHHQ�WKH������WR������DQG������
WR������SHULRGV�ZHUH�RII�KLJKZD\�YHKLFOH�GULYLQJ��JDWKHULQJ�
PXVKURRPV�DQG�EHUULHV��DQG�YLVLWLQJ�IDUPV�RU�DJULFXOWXUDO�
VHWWLQJV�

7KHUH�DUH����DFWLYLWLHV�ZLWK���WR����PLOOLRQ�SDUWLFLSDQWV�
�WDEOH�������&DPSLQJ�DW�SULPLWLYH�VLWHV��ELJ�JDPH�KXQWLQJ��
ZDWHUVNLLQJ��XVLQJ�SHUVRQDO�ZDWHUFUDIW��DQG�HTXHVWULDQ�
DFWLYLWLHV�WRS�WKLV�OLVW�IRU�WKH�6RXWK��$OO�RI�WKH�DFWLYLWLHV�
LQ�WDEOH�����KDYH�VKRZQ�JURZWK��WKRXJK�PDQ\�DW�OHVV�WKDQ�
���SHUFHQW��.D\DNLQJ�ZDV�WKH�IDVWHVW�JURZLQJ�DFWLYLW\�E\�
D�ZLGH�PDUJLQ��EXW�LW�EHJDQ�ZLWK�D�VPDOO�EDVH�RI�MXVW�����
PLOOLRQ�SHRSOH�LQ�WKH�ODWH�����V��2WKHU�UHODWLYHO\�IDVW�JURZLQJ�
DFWLYLWLHV�ZHUH�DOVR�ZDWHU�EDVHG��VXFK�DV�ZDWHUVNLLQJ�DQG�
FDQRHLQJ��

7DEOH�����VKRZV�DFWLYLWLHV�ZLWK�IHZHU�WKDQ���PLOOLRQ�
SDUWLFLSDQWV��$W�WKH�WRS��ZLWK���RU�PRUH�PLOOLRQ�SDUWLFLSDQWV��
DUH�DQDGURPRXV�¿VKLQJ��VDLOLQJ��URZLQJ��DQG�URFN�FOLPELQJ��
6QRZERDUGLQJ�DQG�RULHQWHHULQJ�KDYH�VKRZHG�VLJQL¿FDQW�
JURZWK�VLQFH�WKH�ODWH�����V���0XFK�LI�QRW�PRVW�RI�VRPH�
DFWLYLW\�SDUWLFLSDWLRQ��IRU�H[DPSOH�DQDGURPRXV�¿VKLQJ�DQG�
VQRZERDUGLQJ��XQGRXEWHGO\�RFFXUV�LQ�RWKHU�UHJLRQV�RI�WKH�
FRXQWU\���+RZHYHU��PDQ\�DFWLYLWLHV�ZLWK�IHZHU�WKDQ���PLOOLRQ�
SDUWLFLSDQWV�SRVWHG�GHFOLQHV�RYHU�WKH�SDVW�GHFDGH��*LYHQ�
WKHLU�ORZ�SDUWLFLSDWLRQ�UDWHV��QHDUO\�DOO�WKH�DFWLYLWLHV�LQ�WDEOH�
����UHSUHVHQW�QLFKH�DFWLYLWLHV�WKDW�DSSHDO�WR�VPDOO�PDUNHW�
VHJPHQWV��0DQ\�UHTXLUH�VXEVWDQWLDO�LQYHVWPHQWV�LQ�WLPH��
HTXLSPHQW��DQG�VNLOO�

7KH�GDWD�VKRZQ�LQ�WDEOHV����±����PD\�QRW�IXOO\�GHVFULEH�DOO�
GLPHQVLRQV�RI�DFWLYLW\�WUHQGV��VRPH�RI�ZKLFK�PD\�UHÀHFW�
WKH�UDSLG�ULVH�LQ�JDVROLQH�SULFHV�IURP������WR������DQG�
WKH�UHFHVVLRQ�WKDW�EHJDQ�LQ������DQG�FRQWLQXHV�WR�LPSDFW�
LQFRPHV�DV�RI�WKH�ZULWLQJ�RI�WKLV�FKDSWHU��+RZHYHU��YLHZHG�
RYHUDOO��WKH�GDWD�SUHVHQWHG�LQ�WKHVH�IRXU�WDEOHV�FOHDUO\�VKRZ�
WKDW�ZKDW�SHRSOH�LQ�WKH�6RXWK�FKRRVH�DV�DFWLYLWLHV�LV�FKDQJLQJ�
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7DEOH����²)RU�DFWLYLWLHV�ZLWK�PRUH�WKDQ����PLOOLRQ�SDUWLFLSDQWV������±�������WUHQGV�LQ�WKH�QXPEHU�DQG�SHUFHQWDJH�
RI�6RXWKHUQHUV����\HDUV�ROG�DQG�ROGHU�SDUWLFLSDWLQJ�LQ�QDWXUH�EDVHG�DFWLYLWLHV�IURP������WR������

$FWLYLW\

�����WR�����D �����WR�����E �����WR�����F �����WR�����
1XPEHU�RI��
SDUWLFLSDQWV�
�PLOOLRQV���

1XPEHU�RI��
SDUWLFLSDQWV�
�PLOOLRQV���

3RUWLRQ�RI��
SRSXODWLRQ�
�SHUFHQW�

&KDQJH�
�SHUFHQW�

:DON�IRU�SOHDVXUH ���� ���� ���� ���� ����
*DWKHULQJ�RI�IDPLO\�IULHQGV ���� ���� ���� ���� ����
*DUGHQLQJ�ODQGVFDSLQJ�IRU�SOHDVXUH ² ���� ���� ���� ����
9LHZ�SKRWRJUDSK�QDWXUDO�VFHQHU\ ² ���� ���� ���� ����
6LJKWVHHLQJ ���� ���� ���� ���� ����
9LVLW�RXWGRRU�QDWXUH�FHQWHU�]RR ���� ���� ���� ���� ����
'ULYLQJ�IRU�SOHDVXUH ² ���� ���� ���� ����
9LHZ�ZLOGÁRZHUV�WUHHV ² ���� ���� ���� ����
9LHZ�ZLOGOLIH�EHVLGHV�ELUGV�DQG�ÀVK ���� ���� ���� ���� ����
2XWGRRU�SRRO�VZLPPLQJ ���� ���� ���� ���� ����
3LFQLFNLQJ ���� ���� ���� ���� ���
9LVLW�KLVWRULF�VLWHV�PRQXPHQWV ���� ���� ���� ���� ����
6ZLPPLQJ��RWKHU�WKDQ�SRROV� ���� ���� ���� ���� ����
9LVLW�D�EHDFK ���� ���� ���� ���� ����

²� �0LVVLQJ�GDWD�LQGLFDWH�WKDW�SDUWLFLSDWLRQ�ZDV�QRW�DVNHG�GXULQJ�WKLV�WLPH�SHULRG�
D%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��:RRGV�DQG�3RROH�(FRQRPLFV��,QF��������
E%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
F%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��8�6�'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����D�

7DEOH����²�)RU�DFWLYLWLHV�ZLWK����PLOOLRQ�WR����PLOOLRQ�SDUWLFLSDQWV������±�����WUHQGV�LQ�WKH�QXPEHU�DQG�SHUFHQWDJH�
RI�6RXWKHUQHUV����\HDUV�ROG�DQG�ROGHU�SDUWLFLSDWLQJ�LQ�QDWXUH�EDVHG�DFWLYLWLHV�IURP������WR������

$FWLYLW\

�����WR�����D �����WR�����E �����WR�����F �����WR�����
1XPEHU�RI��
SDUWLFLSDQWV�
�PLOOLRQV�

1XPEHU�RI�
SDUWLFLSDQWV�
�PLOOLRQV�

3RUWLRQ�RI��
SRSXODWLRQ�
�SHUFHQW�

&KDQJH�
�SHUFHQW�

9LHZLQJ�RU�SKRWRJUDSKLQJ�ELUGV ���� ���� ���� ���� ����
%LF\FOLQJ�IRU�IXQ�H[HUFLVH ���� ���� ���� ���� ����
*DWKHULQJ�PXVKURRPV�EHUULHV ² ���� ���� ���� ����
:DUPZDWHU�ÀVKLQJ ���� ���� ���� ���� ����
9LVLWLQJ�D�ZLOGHUQHVV ² ���� ���� ���� ����
9LVLWLQJ�D�IDUP�DJULFXOWXUDO�VHWWLQJ ² ���� ���� ���� ����
9LHZLQJ�VDOW�IUHVKZDWHU�ÀVK ��� ���� ���� ���� ����
'D\�KLNLQJ ���� ���� ���� ���� ����
0RWRU�ERDWLQJ ���� ���� ���� ���� ����
9LVLWLQJ�ZDWHUVLGH�EHVLGHV�EHDFK ² ���� ���� ���� ���
2II�KLJKZD\�YHKLFOH�GULYLQJ ���� ���� ���� ���� ����
&DPSLQJ�DW�GHYHORSHG�VLWHV ���� ���� ���� ���� ����
9LVLWLQJ�DUFKDHRORJLFDO�VLWHV ���� ���� ���� ���� ����
%RDW�WRXULQJ�RU�H[FXUVLRQV ² ���� ���� ���� ����
6DOWZDWHU�ÀVKLQJ ���� ��� ���� ���� ����
%LF\FOLQJ��PRXQWDLQ�K\EULG�ELNH� ² ���� ���� ���� ���

²� �0LVVLQJ�GDWD�LQGLFDWH�WKDW�SDUWLFLSDWLRQ�ZDV�QRW�DVNHG�GXULQJ�WKLV�WLPH�SHULRG�
D%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��:RRGV�DQG�3RROH�(FRQRPLFV��,QF��������
E%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
F%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��8�6�'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����D�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH����²�)RU�DFWLYLWLHV�ZLWK���PLOOLRQ�WR����PLOOLRQ�SDUWLFLSDQWV������±�����WUHQGV�LQ�WKH�QXPEHU�DQG�SHUFHQWDJH�
RI�6RXWKHUQHUV����\HDUV�ROG�DQG�ROGHU�SDUWLFLSDWLQJ�LQ�QDWXUH�EDVHG�DFWLYLWLHV�IURP������WR������

$FWLYLW\

�����WR�����D �����WR�����E �����WR�����F �����WR�����
1XPEHU�RI��
SDUWLFLSDQWV�
�PLOOLRQV���

1XPEHU�RI�
SDUWLFLSDQWV�
�PLOOLRQV�

3RUWLRQ�RI��
SRSXODWLRQ�
�SHUFHQW�

�
&KDQJH�
�SHUFHQW�

&DPSLQJ�DW�SULPLWLYH�VLWH ��� ��� ��� ���� ���
%LJ�JDPH�KXQWLQJ ��� ��� ��� ���� ����
:DWHUVNLLQJ ��� ��� ��� ��� ����
8VLQJ�SHUVRQDO�ZDWHUFUDIW ��� ��� ��� ��� ����
+RUVHEDFN�ULGLQJ�HTXHVWULDQ ��� ��� ��� ��� ����
&ROGZDWHU�ÀVKLQJ ��� ��� ��� ��� ���
&DQRHLQJ ��� ��� ��� ��� ����
6PDOO�JDPH�KXQWLQJ ��� ��� ��� ��� ����
5DIWLQJ ��� ��� ��� ��� ���
%DFNSDFNLQJ�RQ�WUDLOV ��� ��� ��� ��� ����
+RUVHEDFN�ULGLQJ�RQ�WUDLOV ��� ��� ��� ��� ���
6QRUNHOLQJG ��� ��� ��� ��� ����
6OHGGLQJ ��� ��� ��� ��� ���
.D\DNLQJ ��� ��� ��� ��� �����
0RXQWDLQ�FOLPELQJ ��� ��� ��� ��� ���
&DYLQJ ��� ��� ��� ��� ���
'RZQKLOO�VNLLQJ ��� ��� ��� ��� ���

D%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��:RRGV�DQG�3RROH�(FRQRPLFV��,QF��������
E%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
F%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
G6QRUNHOLQJ�LQ�����������LQFOXGHG�VFXED�GLYLQJ�
6RXUFH��86'$�)RUHVW�6HUYLFH�����D�

7DEOH����²�)RU�DFWLYLWLHV�ZLWK�IHZHU�WKDQ���PLOOLRQ�SDUWLFLSDQWV������±�����WUHQGV�LQ�WKH�QXPEHU�DQG�SHUFHQWDJH�
RI�6RXWKHUQHUV����\HDUV�ROG�DQG�ROGHU�SDUWLFLSDWLQJ�LQ�QDWXUH�EDVHG�DFWLYLWLHV�IURP������WR������

$FWLYLW\

�����WR�����DE �����WR�����F �����WR�����G �����WR�����
1XPEHU�RI��
SDUWLFLSDQWV�
�PLOOLRQV���

1XPEHU�RI�
SDUWLFLSDQWV�
�PLOOLRQV�

3RUWLRQ�RI��
SRSXODWLRQ�
�SHUFHQW�

&KDQJH�
�SHUFHQW�

$QDGURPRXV�ÀVKLQJ ��� ��� ��� ��� ����
6DLOLQJ ��� ��� ��� ��� ����
5RZLQJ ��� ��� ��� ��� ����
5RFN�FOLPELQJ ��� ��� ��� ��� ����
0LJUDWRU\�ELUG�KXQWLQJ ��� ��� ��� ��� ���
6QRZERDUGLQJ ��� ��� ��� ��� ����
2ULHQWHHULQJ ��� ��� ��� ��� ����
,FH�VNDWLQJ ��� ��� ��� ��� ����
6XUÀQJ ��� ��� ��� ��� ����
6QRZPRELOLQJ ��� ��� ��� ��� ����
6FXED�GLYLQJE ² ��� ��� ��� �����
&URVV�FRXQWU\�VNLLQJ ��� ��� ��� ��� �����
,FH�ÀVKLQJ ��� ��� ��� ��� ����
:LQGVXUÀQJ ��� ��� ��� ��� �����
6QRZVKRHLQJ ² ��� ��� ��� �����

²� �0LVVLQJ�GDWD�LQGLFDWH�WKDW�SDUWLFLSDWLRQ�ZDV�QRW�DVNHG�GXULQJ�WKLV�WLPH�SHULRG�
D%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��:RRGV�DQG�3RROH�(FRQRPLFV��,QF��������
E6FXED�GLYLQJ�ZDV�LQFOXGHG�DV�SDUW�RI�VQRUNHOLQJ�LQ�����������
F%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
G%DVHG�RQ�������PLOOLRQ�SHRSOH�DJH����DQG�ROGHU��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��86'$�)RUHVW�6HUYLFH�����D�
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RYHU�WLPH��6RPH�RI�WKH�DFWLYLWLHV�WKDW�GRPLQDWHG�LQ�WKH�����V��
����V��DQG�����V�QR�ORQJHU�GRPLQDWH�DV�JHQHUDWLRQV��VRFLHW\��
OLIHVW\OHV��LQIRUPDWLRQ��DQG�WHFKQRORJ\�DUH�VKLIWLQJ��&RUGHOO�
������

)HGHUDO�5HFUHDWLRQ�5HVRXUFHV�

)HGHUDO�ODQG²7KH�DOPRVW�����PLOOLRQ�DFUHV�RI�)HGHUDO�
ODQG�SURYLGH�YDVW�DUHDV�IRU�RXWGRRU�UHFUHDWLRQ��6XFK�DUHDV�
DUH�DV�LPSRUWDQW�LQ�WKH�6RXWK�DV�WKH\�DUH�WKURXJKRXW�WKH�
FRXQWU\��:LWK�WKH�H[FHSWLRQ�RI�VRPH�QDWLRQDO�ZLOGOLIH�
UHIXJHV��DUHDV�UHVHUYHG�IRU�VFLHQFH�DQG�UHVHDUFK��GDPV��
DQG�RWKHU�DGPLQLVWUDWLYH�DQG�RSHUDWLRQDO�VLWHV��QHDUO\�DOO�
)HGHUDO�ODQG�LV�RSHQ�DQG�DYDLODEOH�WR�WKH�SXEOLF��+RZHYHU��
DFFHVV�LV�VRPHWLPHV�LQKLELWHG�E\�LQ�KROGLQJV�DQG�RZQHUVKLS�
IUDJPHQWDWLRQ�

/HVV�WKDQ���SHUFHQW�RI�)HGHUDO�ODQG��DERXW������PLOOLRQ�DFUHV��
LV�LQ�WKH�6RXWK��DERXW����SHUFHQW�RI�ZKLFK�LV�PDQDJHG�E\�
WKH�)RUHVW�6HUYLFH��0RUH�WKDQ����SHUFHQW�RI�)HGHUDO�ODQG�
LV�ORFDWHG�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV��(YHQ�H[FOXGLQJ�
$ODVND²ZKLFK�KDV����SHUFHQW�RI�WKH�QDWLRQDO�)HGHUDO�WRWDO��
)HGHUDO�ODQG�LV�VWLOO�SUHGRPLQDQWO\�ZHVWHUQ�DW����SHUFHQW��7KH�
UHJLRQDO�GLVWULEXWLRQ�RI�DFUHDJH�LQ�WKH�WKUHH�ZDWHU�UHVRXUFH�
DJHQFLHV��$UP\�&RUSV�RI�(QJLQHHUV��%XUHDX�RI�5HFODPDWLRQ��
DQG�7HQQHVVHH�9DOOH\�$XWKRULW\���KRZHYHU��LV�PXFK�PRUH�
HYHQO\�VSOLW�EHWZHHQ�WKH�:HVW�DQG�(DVW��2I�WKH�ODQG�DQG�
ZDWHU�DUHD�LQ�WKH�(DVW��DERXW����SHUFHQW�LV�LQ�WKH�6RXWK�DQG��
���SHUFHQW�LV�LQ�WKH�1RUWK�

)HGHUDO�DFUHDJH�FKDQJHV�YHU\�OLWWOH�RYHU�WLPH��:KDW�GRHV�
FKDQJH�KRZHYHU��SDUWLFXODUO\�E\�UHJLRQ��LV�WKH�SHU�FDSLWD�
DPRXQW�RI�)HGHUDO�ODQG�DV�SRSXODWLRQ�FKDQJHV��PRVWO\�
WKURXJK�JURZWK��,Q�������WKH�������DFUHV�SHU�������8�6��
UHVLGHQWV��RU�DERXW�����DFUHV�SHU�SHUVRQ��UHSUHVHQWHG�D��
����SHUFHQW�GHFUHDVH�IURP�WKH������OHYHO��'HFOLQHV�ZHUH�
ODUJHVW�LQ�WKH�5RFN\�0RXQWDLQV������SHUFHQW��DQG�3DFL¿F�
&RDVW������SHUFHQW���UHÀHFWLQJ�JUHDWHU�SRSXODWLRQ�JURZWK��,Q�
WKH�6RXWK��WKH�������)HGHUDO�DFUHV�SHU�������SHUVRQV�ZDV�D�
����SHUFHQW�GHFOLQH�VLQFH�������

7KH�GHFOLQH�LQ�SHU�FDSLWD�)HGHUDO�DFUHV�QDWLRQDOO\�ZDV�HYHQ�
PRUH�SURQRXQFHG�ZKHQ�FRPSDUHG�WR������OHYHOV��PLUURULQJ�
WKH����SHUFHQW�SRSXODWLRQ�LQFUHDVH��WDEOH�������D�GHFUHDVH�RI�
�����SHUFHQW�LQ�WKH�5RFN\�0RXQWDLQV�������SHUFHQW�LQ�WKH�
3DFL¿F�&RDVW�������SHUFHQW�LQ�WKH�6RXWK��DQG�����SHUFHQW�
LQ�WKH�1RUWK��7KHVH�¿JXUHV�VXJJHVW�WKDW�WKH�SUHVVXUH�IRU�
UHFUHDWLRQ�VSDFH�PD\�ZHOO�JURZ�DV�SRSXODWLRQ�JURZV��

:LOGHUQHVV²$V�ZLWK�)HGHUDO�ODQG�LQ�JHQHUDO��WKH�)HGHUDO�
1DWLRQDO�:LOGHUQHVV�3UHVHUYDWLRQ�6\VWHP�LV�PRVWO\�LQ�WKH�
ZHVWHUQ�UHJLRQV�����SHUFHQW���LQ�SDUWLFXODU�LQ�$ODVND��ZKLFK�
KDV�PRUH�WKDQ����SHUFHQW�ODUJHO\�PDQDJHG�E\�WKH�1DWLRQDO�
3DUN�6HUYLFH�DQG�)LVK�DQG�:LOGOLIH�6HUYLFH��7KH�6RXWK�
DFFRXQWV�IRU�MXVW�����SHUFHQW��RU�DERXW�����PLOOLRQ�RI�WKH��

������PLOOLRQ�DFUHV��(YHQ�ZLWK�$ODVND¶V�DFUHV�UHPRYHG��WKH�
6RXWK¶V�VKDUH�ULVHV�WR�MXVW�����SHUFHQW�RI�WKH�1DWLRQ¶V�WRWDO��
6LQFH�������:LOGHUQHVV�DUHD�KDV�JURZQ�DERXW���SHUFHQW��EXW�
ZLWK�SRSXODWLRQ�LQFUHDVHV��SHU�FDSLWD�DFUHV�KDYH�GHFOLQHG�
��SHUFHQW��WDEOH�������IRU�WKH�1DWLRQ�DQG�QHDUO\����SHUFHQW�
IRU�WKH�6RXWK�FRPSDUHG�WR���SHUFHQW�5RFN\�0RXQWDLQV�DQG�
���SHUFHQW�IRU�2UHJRQ��&DOLIRUQLD��DQG�:DVKLQJWRQ�RQ�WKH�
3DFL¿F�&RDVW��3HU�FDSLWD�:LOGHUQHVV�DFUHV�GHFUHDVHG�DFURVV�
DOO�DJHQFLHV��H[FHSW�IRU�%XUHDX�RI�/DQG�0DQDJHPHQW�

3URWHFWHG�ULYHUV�DQG�WUDLOV²7KH�1DWLRQDO�:LOG�DQG�6FHQLF�
5LYHUV�DQG�1DWLRQDO�5HFUHDWLRQ�7UDLOV�ZHUH�HVWDEOLVKHG�E\�
&RQJUHVV�LQ������WR�GHVLJQDWH�KLJK�YDOXH�OLQHDU�ODQG�DUHDV�
WKDW�DUH�LPSRUWDQW�IRU�UHVRXUFH�SURWHFWLRQ�DQG�RXWGRRU�
UHFUHDWLRQ��7KH�PRUH�WKDQ��������PLOHV�RI�ZLOG�DQG�VFHQLF�
ULYHUV�LQ�WKH�8QLWHG�6WDWHV�UHSUHVHQW�DQ����SHUFHQW�LQFUHDVH�
VLQFH�������WDEOH��������������PLOHV�DUH�LQ�WKH�(DVW�DQG�WKH�
UHPDLQLQJ����SHUFHQW�DUH�LQ�WKH�:HVW��&ODVVL¿HG�DV�ZLOG��
VFHQLF��RU�UHFUHDWLRQDO��WKHVH�ULYHUV�UDQJH�IURP�WKH�PRVW�
SULPLWLYH�DQG�XQGHYHORSHG��ZLOG��WR�WKH�PRVW�DFFHVVLEOH�
ZKLFK�PD\�KDYH�EHHQ�LPSRXQGHG�LQ�WKH�SDVW��UHFUHDWLRQDO���
7KH�6RXWK�KDV�RQO\�����PLOHV��DERXW���SHUFHQW�RI�WKH�QDWLRQDO�
WRWDO���GHVSLWH�DQ�LQFUHDVH�RI�PRUH�WKDQ����SHUFHQW�VLQFH�������
-XVW�XQGHU�����PLOHV�ZHUH�DGGHG�WR�HDFK�RI�WKH�ZLOG�DQG�
VFHQLF�FODVVL¿FDWLRQV�LQ�WKH�6RXWK��EXW�QR�PLOHV�ZHUH�DGGHG�
DV�UHFUHDWLRQDO�ULYHUV��

7KH�1DWLRQDO�7UDLOV�6\VWHP�FRQVLVWV�RI�WKUHH�FDWHJRULHV�RI�
QDWLRQDOO\�VLJQL¿FDQW��PRVWO\�ORQJ�GLVWDQFH�WUDLOV��QDWLRQDO�
VFHQLF�WUDLOV��QDWLRQDO�KLVWRULF�WUDLOV��DQG�QDWLRQDO�UHFUHDWLRQ�
WUDLOV��6LPLODU�WR�WKH�)HGHUDO�GHVLJQDWHG�ULYHUV��QDWLRQDO�
WUDLOV�SURWHFW�OLQHDU�ODQG�UHVRXUFHV�WKDW�DUH�MXGJHG�WR�KDYH�
VLJQL¿FDQW�YDOXH�IRU�WKH�HQWLUH�FRXQWU\��6FHQLF�DQG�KLVWRULF�
WUDLOV�DUH�W\SLFDOO\�RYHUODQG�WUDLOV�WKDW�DUH�UHPRWH�IURP�
SRSXODWLRQ�FHQWHUV��EXW�QDWLRQDO�UHFUHDWLRQ�WUDLOV�WHQG�WR�EH�
ORFDWHG�QHDU�RU�ZLWKLQ�XUEDQ�DUHDV�IRU�WKH�H[SUHVV�SXUSRVH�
RI�SURYLGLQJ�DFFHVVLEOH�UHFUHDWLRQ�RSSRUWXQLWLHV��7KHUH�
ZHUH�PRUH�WKDQ��������PLOHV�RI�QDWLRQDO�UHFUHDWLRQ�WUDLOV�LQ�
WKH�8QLWHG�6WDWHV�DV�RI�������WDEOH��������QHDUO\����SHUFHQW�
RI�ZKLFK�DUH�ORFDWHG�LQ�SRSXORXV�HDVWHUQ�DUHDV��0RUH�WKDQ�
������PLOHV�DUH�LQ�WKH�6RXWK��DOPRVW�D�WKLUG�RI�WKH�V\VWHP��
)XUWKHU��WKH�6RXWK�OHG�DOO�UHJLRQV�ZLWK����SHUFHQW�JURZWK�LQ�
GHVLJQDWHG�WUDLO�PLOHDJH�VLQFH�������DGGLQJ�QHDUO\�������QHZ�
WUDLO�PLOHV��

5HFUHDWLRQ�IDFLOLWLHV²7KH�8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�
FRRUGLQDWHV�WKH�5HFUHDWLRQ�,QIRUPDWLRQ�'DWDEDVH��DQ�
LQWHUDJHQF\�HIIRUW�WR�SURYLGH�GDWD�WR�WKH�SXEOLF�RQ�)HGHUDO�
UHFUHDWLRQ�VLWHV�DQG�IDFLOLWLHV�WKURXJK�WKH�ZHEVLWH��ZZZ�
UHFUHDWLRQ�JRY��7DEOH������VKRZV�WKDW�WKH�1DWLRQ¶V�HVWLPDWHG�
������)HGHUDO�IDFLOLWLHV�WUDQVODWH�LQWR�MXVW�XQGHU����IDFLOLWLHV�
SHU�PLOOLRQ�SHRSOH��RU�DERXW���SHU����������ZLWK�WKH�:HVW�
OHDGLQJ�LQ�DOO�FDWHJRULHV��:LWK�MXVW������IDFLOLWLHV�SHU�PLOOLRQ�
SHRSOH�RYHUDOO��RU�DERXW���SHU����������WKH�6RXWK�LV�IDLUO\�
ZHOO�UHSUHVHQWHG�LQ�ERDWLQJ�IDFLOLWLHV��DOWKRXJK�VWLOO�WUDLOLQJ�
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7DEOH����²)HGHUDO�DJHQF\�DFUHV�SHU�������SHRSOH��LQFOXGLQJ�$ODVND��LQ�����D�DQG�SHUFHQW�FKDQJH�IURP������WR�����E�

1RUWK 6RXWK 5RFN\�0RXQWDLQV 3DFLÀF�&RDVW 8QLWHG�6WDWHV

)HGHUDO�$JHQF\
$FUHV�
����F

3HUFHQW�
FKDQJH�
����

$FUHV�
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3HUFHQW�
FKDQJH�
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$FUHV�
����F

3HUFHQW�
FKDQJH�
����

$FUHV�
����F

3HUFHQW�
FKDQJH�
����

$FUHV��
����F

3HUFHQW�
FKDQJH�
����

8�6��)RUHVW�6HUYLFH ����� ���� ����� ����� ������� ����� ������� ����� ����� �����
1DWLRQDO�3DUN�6HUYLFH ���� ���� ���� ����� ����� ����� ������� ����� ����� �����
8�6��)LVK�DQG�:LOGOLIH�
6HUYLFH ���� ���� ���� ���� ����� ��� ������� ����� ����� ����
%XUHDX�RI�5HFODPDWLRQ ��� ��� ��� ����� ����� ����� ���� ����� ���� �����
%XUHDX�RI�/DQG�
0DQDJHPHQW ��� ������ ��� ����� ������� ����� ������� ����� ������� �����
7HQQHVVHH�9DOOH\�
$XWKRULW\ ��� ��� ��� ����� ��� ��� ��� ��� ��� �����
8�6��$UP\�&RUSV�RI�
(QJLQHHUV ���� ����� ���� ��� ����� ���� ���� ����� ���� ���

$OO�)HGHUDO�DJHQFLHV ����� ���� ����� ����� �������� ����� ������� ����� ������� �����

D�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��:RRGV�DQG�3RROH�(FRQRPLFV��,QF���������
E�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��8�6��&HQVXV�%XUHDX�����D��
F5HVRXUFH�GDWD�\HDUV�IRU�HDUOLHU�SHULRG�YDU\�E\�DJHQF\��H[SUHVVHG�DV������EHFDXVH������SRSXODWLRQ�HVWLPDWHV�ZHUH�XVHG�LQ�SHU�
FDSLWD�PHDVXUHV��
6RXUFHV��86'$�)RUHVW�6HUYLFH�������������8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�1DWLRQDO�3DUN�6HUYLFH�������������8�6��'HSDUWPHQW�RI�WKH�
,QWHULRU�)LVK�DQG�:LOGOLIH�6HUYLFH�������������8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�%XUHDX�RI�5HFODPDWLRQ�������������7HQQHVVHH�9DOOH\�
$XWKRULW\�������8�6��$UP\�&RUSV�RI�(QJLQHHUV������

7DEOH�����²)HGHUDO�DFUHV�LQ�WKH�1DWLRQDO�:LOGHUQHVV�3UHVHUYDWLRQ�6\VWHP�E\�UHJLRQ�DQG�)HGHUDO�DJHQF\��H[FOXGLQJ�
$ODVND��SHU�������SHRSOH�LQ�����D��DQG�SHUFHQW�FKDQJH�IURP������WR�����E�

1RUWK 6RXWK 5RFN\�0RXQWDLQV 3DFLÀF�&RDVW 8QLWHG�6WDWHV

$JHQF\
$FUHV��
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3HUFHQW�
FKDQJH�
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3HUFHQW�
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3HUFHQW�
FKDQJH�
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$FUHV��
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3HUFHQW�
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����

%XUHDX�RI�/DQG�
0DQDJHPHQW ��� ��� ��� ��� ���� ����� ���� ���� ���� ����
8�6��)LVK�DQG�:LOGOLIH��
6HUYLFH ��� ��� ��� ����� ���� ����� ��� ����� ��� �����
8�6��)RUHVW�6HUYLFH ���� ��� ��� ����� ����� ����� ����� ���� ����� ����
1DWLRQDO�3DUN�6HUYLFH ��� ���� ���� ����� ���� ���� ����� ����� ���� ����
8�6��WRWDO ���� ��� ���� ����� ������� ���� ����� ���� ����� ����

D�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��H[FOXGLQJ�$ODVND��:RRGV�DQG�3RROH�(FRQRPLFV��,QF���������
E�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��H[FOXGLQJ�$ODVND��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��:LOGHUQHVV�QHW������

7DEOH�����²0LOHV�RI�ULYHU�LQ�WKH�1DWLRQDO�:LOG�DQG�6FHQLF�5LYHU�6\VWHP�E\�FODVVL¿FDWLRQ�DQG�UHJLRQ�������DQG������

:LOG�ULYHUV 6FHQLF�ULYHUV 5HFUHDWLRQDO�ULYHUV 7RWDO

5HJLRQ ���� ����
3HUFHQW�
FKDQJH ���� ����

3HUFHQW�
FKDQJH ���� ����

3HUFHQW�
FKDQJH ���� ����

3HUFHQW�
FKDQJH

1RUWK ��� ��� ��� ��� ����� ��� ��� ����� ��� ����� ����� ���
6RXWK ��� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ����
5RFN\�
0RXQWDLQV ��� ����� ���� ��� ��� ���� ��� ��� ���� ����� ����� ����

3DFLÀF�
&RDVW ����� ����� ��� ��� ��� ��� ����� ����� ��� ����� ����� ���

8�6��WRWDO ����� ����� ���� ����� ����� ���� ����� ����� ��� ������ ������ ����

6RXUFH��,QWHUDJHQF\�:LOG�DQG�6FHQLF�5LYHUV�&RXQFLO������
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&+$37(5�����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH

7DEOH�����²1XPEHU�DQG�PLOHV�RI�1DWLRQDO�5HFUHDWLRQ�7UDLOV�LQ������DQG������E\�
UHJLRQ�DQG�SHUFHQW�FKDQJH�LQ������

1DWLRQDO�5HFUHDWLRQ�7UDLOV
1XPEHU 0LOHV

5HJLRQ ���� ����
3HUFHQW�
FKDQJH ���� ����

3HUFHQW�
FKDQJH

1RUWK ��� ��� ���� ����� ����� ����
6RXWK ��� ��� ���� ����� ����� ����
5RFN\�0RXQWDLQV ��� ��� ���� ����� ����� ����
3DFLÀF�&RDVW ��� ��� ��� ����� ����� ����
8�6��WRWDO ��� ����� ���� ������ ������ ����

6RXUFH��$PHULFDQ�7UDLOV������

7DEOH�����²)HGHUDO�UHFUHDWLRQ�IDFLOLWLHV�DQG�DFWLYLWLHV�VXSSRUWHG�SHU���PLOOLRQ�
SHRSOH�E\�UHJLRQ�LQ������

5DWLR��SHU���PLOOLRQ�SHRSOH�D

$FWLYLW\�RU�IDFLOLW\ 1RUWK 6RXWK
5RFN\�

0RXQWDLQV
3DFLÀF�
&RDVW

8QLWHG�
6WDWHV

&DPSLQJ ��� ���� ����� ���� ����
+LNLQJ ��� ��� ���� ���� ����
)LVKLQJ ��� ��� ���� ���� ����
%RDWLQJ ��� ��� ���� ���� ���
3LFQLFNLQJ ��� ��� ���� ��� ���
5HFUHDWLRQDO�YHKLFOH�FDPSLQJ ��� ��� ���� ���� ���
%LNLQJ ��� ��� ���� ��� ���
+RUVHEDFN�ULGLQJ ��� ��� ���� ��� ���
+XQWLQJ ��� ��� ���� ��� ���
:LOGOLIH�YLHZLQJ ��� ��� ���� ��� ���
$XWR�WRXULQJ ��� ��� ���� ��� ���
:DWHU�VSRUWV ��� ��� ��� ��� ���
,QWHUSUHWLYH�SURJUDPV ��� ��� ��� ��� ���
9LVLWRU�FHQWHUV ��� ��� ��� ��� ���
5LGLQJ�RII�KLJKZD\�YHKLFOHV ��� ��� ��� ��� ���
:LOGHUQHVVHV ��� ��� ��� ��� ���
:LQWHU�VSRUWV ��� ��� ��� ��� ���
6ZLPPLQJ�VLWHV ��� ��� ��� ��� ���
+LVWRULF�DQG�FXOWXUDO�VLWHV ��� ��� ��� ��� ���
)LVK�KDWFKHULHV ��� ��� ��� ��� ���
'D\�XVH�DUHDV ��� ��� ��� ��� ���
&OLPELQJ ��� ��� ��� ��� ���
$OO�DFWLYLWLHV�DQG�IDFLOLWLHV ��� ���� ����� ���� ����

D%DVHG�RQ������8�6��SRSXODWLRQ�HVWLPDWH�RI��������PLOOLRQ��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU������
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WKH�:HVW�LQ�SHU�FDSLWD�DYDLODELOLW\�E\�D�ZLGH�PDUJLQ�GXH�WR�
LWV�ODUJHU�SRSXODWLRQ��7KH�5RFN\�0RXQWDLQV�KDV�PRUH�WKDQ�
���WLPHV�WKH�QXPEHU�RI�DYDLODEOH�)HGHUDO�IDFLOLWLHV�SHU�FDSLWD�
WKDQ�ERWK�WKH�6RXWK�DQG�WKH�1RUWK�DQG�QHDUO\�WZLFH�DV�PDQ\�
DV�WKH�3DFL¿F�&RDVW��&DPSLQJ�IDFLOLWLHV�GRPLQDWH�WKH�OLVW��
WKH\�DUH�RIIHUHG�DW�QHDUO\����SHUFHQW�RI�IDFLOLWLHV�QDWLRQZLGH��

1RQ�)HGHUDO�5HFUHDWLRQ�5HVRXUFHV

6WDWH�SDUNV²6WDWH�SDUN�V\VWHPV�H[LVW�LQ�DOO����6WDWHV��
XVXDOO\�DV�D�GLYLVLRQ�RU�DJHQF\�ZLWKLQ�D�6WDWH�GHSDUWPHQW�RI�
QDWXUDO�UHVRXUFHV�RU�FRQVHUYDWLRQ��7KH\�DUH�XVXDOO\�FORVHU�
WR�SRSXODWLRQ�FHQWHUV�DQG�PRUH�GHYHORSHG�WKDQ�WKHLU�)HGHUDO�
FRXQWHUSDUWV��DQG�DOWKRXJK�PRVW�PDQDJH�D�VLJQL¿FDQW�
QXPEHU�RI�EDFNFRXQWU\�DFUHV��WKHVH�KROGLQJV�DUH�QRW�QHDUO\�
DV�H[WHQVLYH�DV�WKRVH�LQ�)HGHUDO�V\VWHPV��6WDWH�SDUNV�KDYH�
EHHQ�FDOOHG�³LQWHUPHGLDWH´�UHVRXUFHV�EHFDXVH�WKH\�UHSUHVHQW�
D�PLGGOH�JURXQG�EHWZHHQ�WKH�VRPHWLPHV�YDVW�DQG�GLVWDQW�
)HGHUDO�ODQGV�DQG�WKH�XVXDOO\�PXFK�VPDOOHU�DQG�PRUH�KLJKO\�
GHYHORSHG�SDUNV�PDQDJHG�E\�ORFDO�JRYHUQPHQWV��&ODZVRQ�
DQG�.QHWVFK��������

(YHU\�6WDWH�V\VWHP�LV�EXLOW�DURXQG�ÀDJVKLS�³6WDWH�SDUNV�́ �
EXW�DOVR�W\SLFDOO\�FRQVLVWV�RI�UHFUHDWLRQ�DUHDV�DQG�VHYHUDO�
W\SHV�RI�RWKHU�DUHDV�VXFK�DV�QDWXUDO�DUHDV��KLVWRULF�VLWHV��
HQYLURQPHQWDO�HGXFDWLRQ�DQG�VFLHQFH�DUHDV��6WDWH�IRUHVWV��DQG�
ZLOGOLIH�DQG�¿VK�DUHDV��$OWKRXJK�WKHVH�RWKHU�W\SHV�RI�DUHDV�
H[LVW�ZLWKLQ�6WDWH�QDWXUDO�UHVRXUFH�GHSDUWPHQWV��LQ�PDQ\�
6WDWHV�WKH\�DUH�QRW�PDQDJHG�ZLWKLQ�WKH�6WDWH�SDUN�V\VWHP��
7KLV�LV�WKH�FDVH�IRU�PRVW��EXW�QRW�DOO��6WDWH�IRUHVWV�DQG�6WDWH�
ZLOGOLIH�DQG�¿VK�DUHDV�

6WDWH�SDUN�V\VWHPV¶�DFFHVVLELOLW\�LV�HYLGHQW�LQ�WKHLU�
GLVWULEXWLRQ�DFURVV�FRXQWLHV�RI�WKH�8QLWHG�6WDWHV��¿J��������
7KH�PDMRULW\�RI�8�6��FRXQWLHV�KDYH�RQH�RU�PRUH�DFUHV�RI�6WDWH�
SDUN�V\VWHP�ODQGV��$OWKRXJK�PDQ\�RI�WKH�ODUJHVW�KROGLQJV�DUH�
IRXQG�LQ�ZHVWHUQ�FRXQWLHV��UHSUHVHQWDWLRQ�LV�DOVR�VXEVWDQWLDO�
WKURXJKRXW�WKH�(DVWHUQ�8QLWHG�6WDWHV��SDUWLFXODUO\�WKH�
$WODQWLF�6WDWHV�DQG�)ORULGD�IRU�WKH�6RXWK���:LWK�WKH�H[FHSWLRQ�
RI�VRPH�DUHDV�LQ�WKH�*UHDW�3ODLQV��DQG�D�IHZ�RWKHU�VFDWWHUHG�
UHJLRQV�DFURVV�WKH�FRXQWU\��LW�LV�UDUH�WR�WUDYHO�DFURVV�PRUH�
WKDQ�MXVW�D�IHZ�FRXQWLHV�ZLWKRXW�HQFRXQWHULQJ�6WDWH�SDUN�
V\VWHP�ODQGV��

6WDWH�SDUNV�W\SLFDOO\�SURYLGH�D�GLYHUVLW\�RI�UHFUHDWLRQ�
RSSRUWXQLWLHV��VR�PDQ\�RI�WKH�DFWLYLWLHV�WKDW�SHRSOH�HQMR\�RQ�
)HGHUDO�ODQGV�FDQ�DOVR�EH�HQMR\HG�RQ�WKH�6WDWH�SDUN�V\VWHP�
ODQGV��$OWKRXJK�¿JXUH�����VKRZV�6RXWKHUQ�6WDWHV�KDYLQJ�
OHVV�H[WHQVLYH�FRYHUDJH�DV�6WDWHV�LQ�WKH�1RUWKHDVW�DQG�
0LGZHVW��6WDWH�SDUNV�DUH�ORFDWHG�ZLWKLQ�OHVV�WKDQ�DQ�KRXU¶V�
GULYH�UHJDUGOHVV�RI�ZKHUH�RQH�LV�ORFDWHG�LQ�)ORULGD�DQG�6RXWK�
&DUROLQD��DQG�WKURXJKRXW�PXFK�RI�WKH�6RXWK��

,Q�������WKH�1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�3DUN�'LUHFWRUV�
UHSRUWHG�PRUH�WKDQ������PLOOLRQ�DFUHV�LQ�6WDWH�SDUN�V\VWHPV��

DQ�LQFUHDVH�RI�DERXW���SHUFHQW�LQ�DFUHV�SHU�������SHRSOH�VLQFH�
������WDEOH���������6RXWKHUQ�6WDWHV�UHSRUWHG�DERXW�����PLOOLRQ�
DFUHV�����SHUFHQW�RI�WKH�QDWLRQDO�WRWDO�RU����SHUFHQW�LI�$ODVND¶V�
ODUJH�6WDWH�SDUNV�DUH�UHPRYHG�IURP�WKH�3DFL¿F�&RDVW�WRWDO���
6WDWH�SDUN�DFUHDJH�SHU�FDSLWD�JUHZ����SHUFHQW�EHWZHHQ������
DQG������LQ�WKH�6RXWK��6WDWH�UHFUHDWLRQ�DUHD�DFUHDJH�SHU�
FDSLWD�GURSSHG�E\�QHDUO\����SHUFHQW�GXULQJ�WKLV�SHULRG��7KH�
6RXWK¶V�����SHUFHQW�JURZWK�LQ�SHU�FDSLWD�DFUHDJH�DFURVV�DOO�
FDWHJRULHV�RI�DUHDV�XQGHU�6WDWH�SDUN�V\VWHP�PDQDJHPHQW�ZDV�
PRUH�WKDQ�WZLFH�WKDW�RI�WKH�1DWLRQ��EXW�ZDV�GZDUIHG�E\�WKH�
1RUWK��ZKLFK�LQFUHDVHG�D�IXOO�RQH�WKLUG�LQ�VL]H��,W�VKRXOG�EH�
QRWHG��KRZHYHU��WKDW�PRVW�RI�WKH�1RUWK¶V�LQFUHDVH�ZDV�OLNHO\�
GXH�WR�UHFODVVL¿FDWLRQ�RI�RWKHU�6WDWH�SURSHUWLHV�LQWR�WKH�6WDWH�
SDUN�V\VWHP�MXULVGLFWLRQV��7KLV�ZDV�SDUWLFXODUO\�SUHYDOHQW�LQ�
1HZ�<RUN�

6WDWH�SDUN�V\VWHPV�KDYH�IDFHG�GLI¿FXOW�EXGJHWDU\�SUHVVXUHV�
VLQFH�WKH�RQVHW�RI�WKH������UHFHVVLRQ��RFFDVLRQDOO\�UHVXOWLQJ�
LQ�FORVXUH�RI�VRPH�IDFLOLWLHV��IRXU�LQ�$UL]RQD���WUDQVIHU�RI�
RWKHUV�WR�RWKHU�JRYHUQPHQW�DQG�TXDVL�JRYHUQPHQW�HQWLWLHV��
DQG�RU�UHGXFHG�KRXUV��VHUYLFHV��DQG�VWDI¿QJ��WDEOH��������
7ZR�RI�WKH�PRVW�DIIHFWHG�6WDWHV²$ODEDPD�DQG�*HRUJLD²
DUH�ORFDWHG�LQ�WKH�6RXWK��7KH�ORFDWLRQ�DQG�VWDWXV�RI�6WDWH�
SDUN�XQLWV�WKURXJKRXW�WKH����6WDWHV�LV�VKRZQ�LQ�¿JXUH������
6XEVWDQWLDO�QXPEHUV�DUH�SDUWLFXODUO\�HYLGHQW�WKURXJKRXW�
PXFK�RI�WKH�1RUWKHDVW��0LGZHVW��)ORULGD��DQG�DORQJ�WKH�
3DFL¿F�&RDVW��$OWKRXJK�WKHUH�DUH�PDQ\�IHZHU�SDUNV�LQ�WKH�
:HVW��WKH\�WHQG�WR�EH�ODUJHU�WKDQ�WKRVH�LQ�WKH�1RUWK�DQG�
6RXWK��

6WDWH�IDFLOLWLHV²7DEOH������OLVWV�HLJKW�PDMRU�W\SHV�RI�
IDFLOLWLHV�SURYLGHG�E\�6WDWH�SDUN�V\VWHPV�DQG�WUHQGV�LQ�WKHVH�
IDFLOLWLHV�VLQFH�������&DPSVLWHV�DUH�E\�IDU�WKH�PRVW�SOHQWLIXO�
UHVRXUFH�SHU�FDSLWD��DOWKRXJK�D�FRPSDULVRQ�ZLWK�WKH�QXPEHUV�
RI�RWKHU�IDFLOLWLHV�OLVWHG�LV�QRW�DSSURSULDWH�VLQFH�HDFK�RI�WKRVH�
UHSUHVHQWV�D�PXFK�ODUJHU�LQYHVWPHQW�RI�UHVRXUFHV��1DWLRQDOO\��
LPSURYHG�FDPSVLWHV��FDELQV��JROI�FRXUVHV��DQG�PDULQDV�KHOG�
VWHDG\�RQ�D�SHU�FDSLWD�EDVLV��SHU�RQH�PLOOLRQ�SHRSOH��VLQFH�
������EXW�SULPLWLYH�FDPSVLWHV�IHOO�DERXW����SHUFHQW��7KH�
RSSRVLWH�ZDV�WUXH�LQ�WKH�6RXWK��ZKHUH�SULPLWLYH�FDPSVLWHV�
LQFUHDVHG�QHDUO\����SHUFHQW��DFFRPSDQLHG�E\�GHFUHDVHV�LQ�
FDELQV��JROI�FRXUVHV��DQG�PDULQDV��7KH�GURS�LQ�WKH�QXPEHU�
RI�VZLPPLQJ�SRROV�SHU�FDSLWD�DW�6RXWKHUQ�6WDWH�SDUNV�ZDV�
LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�QDWLRQDO�WUHQG��7KH�6RXWK¶V�
ODUJH�SHUFHQW�JDLQ�LQ�VWDEOHV�SHU�FDSLWD�PD\�UHSUHVHQW�MXVW�D�
KDQGIXO�RI�VWDEOHV�LQ�WKH�UHJLRQ��DV�WKH�EDVH�QXPEHU�LQ������
ZDV�UHODWLYHO\�VPDOO�

��,QIRUPDWLRQ�GHULYHG�IURP�VHULHV�RI�UHSRUWV��1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�
3DUN�'LUHFWRUV��������$QQXDO�,QIRUPDWLRQ�([FKDQJH�IRU�WKH�3HULRG�-XO\�
��������WKURXJK�-XQH�����������DQG�1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�3DUN�
'LUHFWRUV��������$QQXDO�,QIRUPDWLRQ�([FKDQJH�IRU�WKH�3HULRG�-XO\���������
WKURXJK�-XQH�����������$YDLODEOH�IURP�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��
'HSDUWPHQW�RI�3DUNV��5HFUHDWLRQ�DQG�7RXULVP�0DQDJHPHQW��-RUGDQ�
+DOO�������%R[�������5DOHLJK��1&�������������<X�)DL�/HXQJ��3ULQFLSDO�
,QYHVWLJDWRU�
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH�����²6WDWH�SDUN�V\VWHP�DUHD�E\�UHJLRQ�DQG�W\SH�RI�DUHD�SHU�������SHRSOH�LQ�����D�DQG�SHUFHQW�FKDQJH�IURP�
�����WR�����E�

1RUWK 6RXWK 5RFN\�0RXQWDLQV 3DFLÀF�&RDVW 8QLWHG�6WDWHV

7\SH�
$FUHV��
����

3HUFHQW�
FKDQJH�
����

$FUHV��
����

3HUFHQW�
FKDQJH�
����

$FUHV��
����

3HUFHQW�
FKDQJH�
����

$FUHV��
����

3HUFHQW�
FKDQJH�
����

$FUHV��
����

3HUFHQW�
FKDQJH�
����

6WDWH�SDUNV ���� ���� ���� ���� ���� ����� ���� ���� ���� ����
5HFUHDWLRQ�DUHDV ��� ���� ��� ����� ��� ����� ���� ����� ��� �����
+LVWRULF�VLWHV ��� ����� ��� ���� ��� ����� ��� ���� ��� ����
1DWXUDO�DUHDVF ��� ���� ��� ������G ��� ������G ��� ² ��� �����
2WKHU�DUHDV ��� ����� ��� ���� ���� ����� ��� ��� ��� ����
$OO�DUHDV ���� ���� ���� ��� ���� ����� ����� ����� ���� ���

²� �XQDYDLODEOH�
D�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��:RRGV�DQG�3RROH�(FRQRPLFV��,QF���������
E�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��8�6��&HQVXV�%XUHDX�����D��
F,QFOXGHV�HQYLURQPHQWDO�HGXFDWLRQ�VLWHV�DQG�DUHDV�FODVVLÀHG�DV�VFLHQWLÀF�VLWHV��
G,QFOXGHV�IRUHVWV��ÀVK�DQG�ZLOGOLIH�DUHDV��DQG�RWKHU�PLVFHOODQHRXV�6WDWH�SDUN�V\VWHP�VLWHV��&KDQJHV�DUH�OLNHO\�WKH�UHVXOW�RI�V\VWHP�
UHFODVVLÀFDWLRQV�DQG�QRW�DGGLWLRQV�
6RXUFH��1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�3DUN�'LUHFWRUV�������������VHH�IRRWQRWH����

7DEOH�����²6WDWH�SDUN�V\VWHPV�DIIHFWHG�E\�FORVXUH�RU�UHGXFWLRQ�LQ�VHUYLFHV�E\�6WDWH�������

6WDWH

1XPEHU��
RI�V\VWHP��
DUHDV

1XPEHU�RI�
FORVXUHV 5HGXFWLRQ�LQ�VHUYLFHV

$ODEDPD �� � 2QH�SDUN�WUDQVIHUUHG�WR�FRXQW\�JRYHUQPHQW

$UL]RQD �� 7ZR�SDUNV�DQG��
WZR�KLVWRULF�VLWHV

+RXUV�RSHQ�ZHUH�FXW�IRU�WZR�6WDWH�SDUNV�DQG�ÀYH�KLVWRULF�
SDUNV

*HRUJLD �� �
2QH�SDUN�FKDQJHG�WR�RXWGRRU�UHFUHDWLRQ�DUHD��VL[�KLVWRULF�
SDUNV�VLWHV�KDYH�FXW�KRXUV��DQG�WKUHH�KLVWRULF�VLWHV�DUH�QRZ�
RSHUDWHG�E\�WKH�FRXQWLHV�ZLWKLQ�ZKLFK�WKH\�UHVLGH

+DZDLL �� � 2QH�SDUN�WUDQVIHUUHG�WR�D�GHYHORSPHQW�FRUSRUDWLRQ
0DVVDFKXVHWWV ��� 7ZR�6WDWH�IRUHVWV 7ZR�DUHDV�ZLOO�QRW�EH�VWDIIHG
0LFKLJDQ �� � 2QH�VLWH�FXW�KRXUV�IRU�WKH�VXPPHU

6RXUFH��86'$�)RUHVW�6HUYLFH�����E�

7DEOH�����²6WDWH�SDUN�V\VWHP�IDFLOLWLHV�SHU���PLOOLRQ�SHRSOH�E\�UHJLRQ�DQG�W\SH�RI�IDFLOLW\�LQ�����D�DQG�SHUFHQW�FKDQJH�
IURP������WR�����E�

1RUWK 6RXWK 5RFN\�0RXQWDLQV 3DFLÀF�&RDVW 8QLWHG�6WDWHV

)DFLOLWLHV
1XPEHU�
����

3HUFHQW�
FKDQJH�
����

1XPEHU�
����

3HUFHQW�
FKDQJH�
����

1XPEHU�
����

3HUFHQW�
FKDQJH�
����

1XPEHU�
����

3HUFHQW�
FKDQJH�
����

1XPEHU�
����

3HUFHQW�
FKDQJH�
����

,PSURYHG�
FDPSVLWHV ����� ���� ����� ���� ����� ��� ����� ����� ����� ���

3ULPLWLYH�FDPSVLWHV ����� ����� ���� ���� ����� ���� ����� ����� ����� �����

&DELQV ���� ���� ���� ����� ���� ���� ��� ���� ���� ���
*ROI�FRXUVHV ��� ���� ��� ���� ��� ���� ��� ����� ��� ���
*ROI�KROHV ��� ���� ��� ��� ��� ����� ��� ����� ��� ����
0DULQDV ��� ���� ��� ����� ��� ����� ��� ��� ��� ���
6ZLPPLQJ�SRROV ��� ���� ��� ����� ��� ��� ��� ����� ��� �����
6WDEOHV ��� ����� ��� ���� ��� ����� ��� ����� ��� ����

D�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��:RRGV�DQG�3RROH�(FRQRPLFV��,QF���������
E�����8�6��SRSXODWLRQ�HVWLPDWH�LV��������PLOOLRQ��8�6��&HQVXV�%XUHDX�����D��
6RXUFH��1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�3DUN�'LUHFWRUV�������������VHH�IRRWQRWH����



���
&+$37(5�����2XWGRRU�5HFUHDWLRQ�LQ�D�6KLIWLQJ�6RFLHWDO�/DQGVFDSH

/RFDO�JRYHUQPHQW�VHUYLFHV²7KH������&HQVXV�RI�
*RYHUQPHQWV�WDOOLHG�������ORFDO�JRYHUQPHQWV�QDWLRQZLGH�WKDW�
SURYLGH�UHFUHDWLRQ�DQG�SDUN�VHUYLFHV��ZLWK�MXVW�IHZHU�WKDQ��
���SHUFHQW�RI�WKHVH��������XQLWV��LQ�WKH�6RXWK��2Q�D�SHU�FDSLWD�
EDVLV��SHU�PLOOLRQ�SHRSOH��WKH�6RXWK�H[SHULHQFHG�DOPRVW�
���SHUFHQW�JURZWK�VLQFH�����²VOLJKWO\�KLJKHU�WKDQ�WKH�
QDWLRQDO�UDWH�RI����SHUFHQW�DQG�KLJKHU�WKDQ�DQ\�RWKHU�VLQJOH�
UHJLRQ��WDEOH��������0XQLFLSDO�UHFUHDWLRQ�GHSDUWPHQWV�JUHZ�
PXFK�IDVWHU�WKDQ�FRXQW\�GHSDUWPHQWV�LQ�WKH�6RXWK��)DVWHVW�
RI�DOO�ZDV�VSHFLDO�UHFUHDWLRQ�DQG�SDUN�GLVWULFWV��ZKLFK�JUHZ�
PRUH�WKDQ����SHUFHQW�SHU�FDSLWD��7KHVH�QXPEHUV��KRZHYHU��
ZHUH�YHU\�VPDOO�LQ�������ZLWK�RQO\�D�VLQJOH�VSHFLDO�GLVWULFW�
GHSDUWPHQW�IRU�HYHU\���PLOOLRQ�6RXWKHUQ�UHVLGHQWV��)XUWKHU��
WKH�7UXVW�)RU�3XEOLF�/DQG¶V�/DQG9RWH�GDWDEDVH�WUDFNV�EDOORW�
PHDVXUHV�WKURXJKRXW�WKH�FRXQWU\�WKDW�¿QDQFH�UHFUHDWLRQ�DQG�
SDUN�UHODWHG�SURWHFWLRQ��GHYHORSPHQW��DQG�LPSURYHPHQWV�
�73/��������6LQFH�������73/�UHSRUWV�����EDOORW�PHDVXUHV�
SDVVLQJ��RXW�RI�����RU����SHUFHQW��IRU�PXQLFLSDO�DQG�FRXQW\�
JRYHUQPHQWV�LQ�WKH�6RXWK��7KHVH�LQLWLDWLYHV�VXPPHG�WR�
MXVW�RYHU����ELOOLRQ�ZRUWK�RI�IXQGLQJ�WKURXJK�ERQG�DQG�WD[�
PHDVXUHV��

/RFDO�JRYHUQPHQW�UHVRXUFHV�DUH�LPSRUWDQW�IRU�WKH�EDVLF�IDFW�
WKDW�WKH\�SURYLGH�µFORVH�WR�KRPH¶�UHFUHDWLRQ�RSSRUWXQLWLHV��
HVSHFLDOO\�LQ�XUEDQ�DQG�XUEDQL]LQJ�DUHDV��0DQ\�RI�WKH�
PRVW�SRSXODU�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV��EDVHG�RQ�WKH�
SURSRUWLRQ�RI�SHRSOH�ZKR�SDUWLFLSDWH�LQ�WKHP���VXFK�DV�
ZDONLQJ�DQG�ELF\FOLQJ�IRU�SOHDVXUH��SLFQLFNLQJ��DQG�RXWGRRU�
IDPLO\�JDWKHULQJV��RFFXU�PRVW�RIWHQ�LQ�DFFHVVLEOH�SODFHV�
QHDU�ZKHUH�SHRSOH�OLYH��KHQFH�WKH�LPSRUWDQFH�RI�ORFDO�SDUNV�
DQG�UHFUHDWLRQ�DUHDV��7KRXJK�PRVW�ORFDO�SDUNV�WHQG�WR�EH�
KLJKO\�GHYHORSHG�LQ�WHUPV�RI�IDFLOLWLHV�DQG�LQIUDVWUXFWXUH��D�
VLJQL¿FDQW�SURSRUWLRQ�RI�ORFDO�UHVRXUFHV�DOVR�SURYLGH�PRUH�
QDWXUDO�HQYLURQPHQWV�WKDW�DUH�VXLWDEOH�IRU�GLVSHUVHG�IRUPV�
RI�UHFUHDWLRQ��1DWXUH�FHQWHUV��QDWXUDO�DUHDV��WUDLOV��DQG�
JUHHQZD\V�DUH�H[DPSOHV�RI�UHVRXUFHV�WKDW�RIIHU�QDWXUH�EDVHG�
UHFUHDWLRQ�RSSRUWXQLWLHV��7KH�73/¶V�&HQWHU�IRU�&LW\�3DUN�
([FHOOHQFH�HVWLPDWHV�WKDW�DOPRVW�H[DFWO\�RQH�KDOI�RI�WKH�ORFDO�
JRYHUQPHQW�SDUNODQG�LQ�WKH�1DWLRQ¶V����ODUJHVW�FLWLHV�LV�LQ�LWV�
QDWXUDO�VWDWH��DV�RSSRVHG�WR�EHLQJ�GHVLJQHG�RU�GHYHORSHG�IRU�
KXPDQ�XVH��+DUQLN�DQG�RWKHUV�������

3ULYDWH�EXVLQHVVHV�DQG�ODQG²$PRQJ�WKH�QLQH�RXWGRRU�
UHFUHDWLRQ�EXVLQHVV�FDWHJRULHV�WUDFNHG��¿YH�VKRZHG�D�GHFOLQH�
LQ�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�SHU�PLOOLRQ�SHRSOH�IURP�
�����WR�������WDEOH��������6NLLQJ�IDFLOLWLHV��YHU\�IHZ�RI�ZKLFK�
ZHUH�ORFDWHG�LQ�WKH�6RXWK�LQ��������DPXVHPHQW�WKHPH�SDUNV��
UHFUHDWLRQDO�YDFDWLRQ�FDPSV��JROI�FRXUVHV��DQG�PDULQDV�DOO�
SRVWHG�GRXEOH�GLJLW�GHFOLQHV�LQ�WKH�6RXWK��3ULYDWH�VHFWRU�
KLVWRULFDO�VLWHV��QDWXUH�SDUNV��DQG�]RRV�ERWDQLFDO�JDUGHQV²
DOO�LQ�WKH�YLHZLQJ�OHDUQLQJ�SKRWRJUDSK\�JURXS�RI�DFWLYLWLHV²
SRVWHG�WKH�JUHDWHVW�JDLQV��+LVWRULFDO�VLWHV�DQG�]RRV�JDUGHQV�
H[FHHGHG�WKDW�QDWLRQDO�WUHQG��DQG�QDWXUH�SDUNV�ZHUH�QRW�IDU�
IURP�WKH�QDWLRQDO�JURZWK�UDWH�RI����SHUFHQW�
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3ULYDWHO\�RZQHG�ODQG��SDUWLFXODUO\�IRUHVW��LV�D�VLJQL¿FDQW�
RXWGRRU�UHFUHDWLRQ�UHVRXUFH��HVSHFLDOO\�LQ�WKH�HDVWHUQ�
8QLWHG�6WDWHV��7KH������1DWLRQDO�:RRGODQG�2ZQHU�6XUYH\�
HVWLPDWHG�WKDW������PLOOLRQ�IDPLO\�IRUHVW�RZQHUV�KROG�DERXW�
����PLOOLRQ�DFUHV�����SHUFHQW��RI�DOO�8�6��IRUHVW�ODQG�DQG�
���SHUFHQW�RI�SULYDWH�IRUHVW�ODQG�DUHD��%XWOHU��������0RVW�
RI�WKH�SULYDWH�IRUHVW�ODQG�LV�LQ�WKH�VRXWKHUQ�DQG�QRUWKHUQ�
UHJLRQV��%XWOHU��������7KH�6RXWK�KDV����SHUFHQW�RI�ERWK�
WKH�1DWLRQ¶V�SULYDWH�IRUHVW�ODQG�DQG�SULYDWH�IRUHVW�RZQHUV��
%HVLGHV�IDPLO\�IRUHVW�RZQHUV��PRVW�RI�WKH�RWKHU�SULYDWH�
IRUHVW�ODQG�LQ�WKH�6RXWK�LV�FRQWUROOHG�E\�IRUHVW�LQGXVWU\�DQG�
IRUHVW�PDQDJHPHQW�FRPSDQLHV��LQFOXGLQJ�WLPEHU�LQYHVWPHQW�
PDQDJHPHQW�RUJDQL]DWLRQV��7,02V��DQG�WLPEHU�RULHQWHG�UHDO�
HVWDWH�LQYHVWPHQW�WUXVWV��5(,7V���0RUH�WKDQ�KDOI�RI�IDPLO\�
IRUHVWV�DUH�RZQHG�SULPDULO\�IRU�WKHLU�EHDXW\�DQG�VFHQHU\��
EXW�DOVR�IRU�QDWXUH�SURWHFWLRQ��DQG�RWKHU�UHDVRQV��$PRQJ�
VHFRQGDU\�UHDVRQV�DUH�IRU�D�YDFDWLRQ�KRPH�RU�FDELQ�DQG�
UHFUHDWLRQ��SULPDULO\�IRU�WKH�ODQGRZQHU��WKHLU�IDPLO\��DQG�
IULHQGV��:KLOH�RQO\����SHUFHQW�RI�IDPLO\�IRUHVW�ODQG�LV�RSHQ�
WR�WKH�JHQHUDO�SXEOLF�IRU�UHFUHDWLRQ��DOO�SULYDWH�IRUHVW�ODQG�
WUDFWV�PD\�EH�FRQVLGHUHG�DYDLODEOH�WR�EH�XVHG�E\�VRPHRQH�IRU�
UHFUHDWLRQ��(DFK�6WDWH�KDV�D�UHFUHDWLRQDO�XVH�VWDWXWH�ZKLFK�
OLPLWV�WKH�OLDELOLW\�RI�SULYDWH�ODQGRZQHUV�WR�DOORZ�DFFHVV�WR�
WKHLU�ODQG��WKXV�RVWHQVLEO\�HQFRXUDJLQJ�SXEOLF�XVH��+RZHYHU��
WKH�LQWHUSUHWDWLRQ�RI�ZKDW�FRQVWLWXWHV�D�UHFUHDWLRQDO�µXVHU¶�
YDULHV�E\�6WDWH��$Q�RQOLQH�FRS\�RI�HDFK�6WDWH¶V�UHFUHDWLRQDO�
XVH�VWDWXWH�DSSHDUV�RQ�WKH�8QLYHUVLW\�RI�$UNDQVDV¶V�1DWLRQDO�
$JULFXOWXUDO�/DZ�&HQWHU�:HE�VLWH��1$/&�������

5HFUHDWLRQ�OHDVHV�RQ�SULYDWH�ODQG�LQ�WKH�6RXWK��HVSHFLDOO\�
IRU�KXQWLQJ��DUH�D�SRSXODU�DQG�PXWXDOO\�EHQH¿FLDO�PHDQV�RI�
DOORZLQJ�XVHUV�DFFHVV�WR�SULYDWH�SURSHUW\�ZKLOH�SURYLGLQJ�
LQFRPH�WR�WKH�ODQG�RZQHU��+XQWHUV�DQG�RWKHU�UHFUHDWLRQLVWV�
ZKR�DUH�ZLOOLQJ�WR�SD\�D�IHH�LQ�HIIHFW�FRPSHQVDWH�WKH�
ODQG�RZQHU�IRU�SURYLGLQJ�WKH�QHFHVVDU\�ZLOGOLIH�KDELWDW�WR�
PDLQWDLQ�ZLOGOLIH�SRSXODWLRQV��<DUURZ��������KDV�SURYLGHG�
DQ�RQOLQH�SULPHU�RQ�KXQWLQJ�OHDVHV��LQFOXGLQJ�D�GHVFULSWLRQ�
RI�IRXU�GLIIHUHQW�W\SHV�RI�OHDVH�KXQWLQJ�DUUDQJHPHQWV�DQG�D�
FRS\�RI�D�VDPSOH�OHDVH��,Q�DGGLWLRQ�WR�KXQWLQJ��OHVVHHV�PD\�
XVH�SULYDWH�SURSHUW\�IRU�¿VKLQJ��REVHUYLQJ�RU�SKRWRJUDSKLQJ�
ZLOGOLIH��DQG�RWKHU�FRPSDWLEOH�QDWXUH�EDVHG�UHFUHDWLRQ�
DFWLYLWLHV��7LPEHU�DQG�RWKHU�IRUHVW�LQGXVWU\�FRPSDQLHV�DUH�
DOVR�LQ�WKH�EXVLQHVV�RI�RIIHULQJ�UHFUHDWLRQ�OHDVHV��3OXP�&UHHN�
7LPEHU�&RPSDQ\��,QF��LV�WKH�ODUJHVW�SULYDWH�ODQGRZQHU�LQ�
WKH�8QLWHG�6WDWHV�ZLWK�DSSUR[LPDWHO\�����PLOOLRQ�DFUHV�RI�
WLPEHUODQG�LQ����6WDWHV��LQFOXGLQJ�HYHU\�6RXWKHUQ�6WDWH�
H[FHSW�7HQQHVVHH��9LUJLQLD��DQG�.HQWXFN\���7KH\�DUH�
FHUWDLQO\�RQH�RI�WKH�ODUJHVW�SULYDWH�SURYLGHUV�RI�UHFUHDWLRQDO�
RSSRUWXQLWLHV��3OXP�&UHHN�7LPEHU�&RPSDQ\��,QF���������
0XFK�RI�3OXP�&UHHN¶V�ODQG�LQ�WKH�QRUWKHUQ�DQG�ZHVWHUQ�
6WDWHV�LV�RSHQ�WR�WKH�SXEOLF��EXW�DFFHVV�LQ�WKH�6RXWK�LV�OLPLWHG�
WR�OHDVH�DUUDQJHPHQWV��'DWD�RQ�LQGXVWU\�UHFUHDWLRQ�OHDVHV�
DUH�QRW�UHOHDVHG�IRU�SURSULHWDU\�UHDVRQV�DQG�DOWKRXJK�VRPH�
UHFHQW�VWXGLHV�KDYH�H[DPLQHG�HFRQRPLF�LVVXHV�UHJDUGLQJ�
KXQWLQJ�OHDVHV�LQ�SDUWV�RI�WKH�6RXWK��H�J���VHH�+XVVDLQ�DQG�7D
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RWKHUV�������/LX�DQG�RWKHUV�������=KDQJ�DQG�RWKHUV��������QR�
UHJLRQ�ZLGH�DVVHVVPHQW�RU�VXPPDU\�VWDWLVWLFV�RQ�UHFUHDWLRQ�
OHDVHV�LQ�WKH�6RXWK�H[LVWV�

7KH�165(�HVWLPDWHG�WKH�QXPEHU�DQG�SHUFHQW�RI�DQQXDO�
UHFUHDWLRQ�DFWLYLW\�GD\V�LQ�WKH�8QLWHG�6WDWHV�WKDW�RFFXU�RQ�
SULYDWH�ODQG��&RUGHOO��������%DVHG�RQ�D�QDWLRQDO�VDPSOH�RI�
DERXW�������SHRSOH�DJH����DQG�ROGHU��WKH�HVWLPDWHV�IRU�VHYHQ�
DFWLYLW\�JURXSV�ZHUH�VSOLW�LQWR�(DVW�DQG�:HVW�UHJLRQV���)RUHVW�
6HUYLFH�5HJLRQV�1RUWKHUQ�DQG�6RXWKHUQ�ZHUH�FRPELQHG�WR�
IRUP�WKH�(DVW�JURXS�EHFDXVH�RI�DQ�LQVXI¿FLHQW�VDPSOH�IRU�
WKH�6RXWK�DORQH�IRU�VRPH�OHVV�SRSXODU�DFWLYLWLHV���+XQWLQJ�OHG�
DOO�DFWLYLWLHV�ZLWK����SHUFHQW�RI�DOO�DQQXDO�GD\V�QDWLRQZLGH�
RFFXUULQJ�RQ�SULYDWH�IRUHVW�ODQGV�LQ�WKH�(DVW��0RWRUL]HG�
DFWLYLWLHV�UDQNHG�VHFRQG�ZLWK����SHUFHQW�IROORZHG�E\����
SHUFHQW�RI�QDWXUH�YLHZLQJ�DQG�SKRWRJUDSK\�HVWLPDWHG�WR�
RFFXU�RQ�HDVWHUQ�SULYDWH�IRUHVW�ODQGV��%DFNFRXQWU\�DFWLYLWLHV��
VXFK�DV�EDFNSDFNLQJ��GD\�KLNLQJ�DQG�YLVLWLQJ�D�SULPLWLYH�
DUHD��ZHUH�OHDVW�OLNHO\�WR�RFFXU�RQ�HDVWHUQ�SULYDWH�IRUHVW�
ODQGV�

1HDUE\�5HFUHDWLRQ�5HVRXUFHV��&XUUHQW�

)LJXUH������VKRZV�WKH�FRXQW\�OHYHO�SDWWHUQ�RI�IRXU�OHYHOV�
RI�)HGHUDO�DQG�6WDWH�SDUN�ODQG�DFUHDJH�ZLWKLQ�WKH����PLOH�
GLVWDQFH�]RQH��FRQVLGHUHG�WR�EH�VXLWDEOH�IRU�D�GD\�WULS�ZLWK�
QR�RYHUQLJKW�VWD\�QHFHVVDU\���:KHUHDV�VRPH�FRXQWLHV�KDYH�
QR�)HGHUDO�RU�6WDWH�ODQG�ZLWKLQ�WKHLU�ERXQGDULHV��DOO�KDYH�
VRPH�DFFHVV�WR�SXEOLF�DFUHDJH�ZKHQ�VXUURXQGLQJ�FRXQWLHV�DUH�
FRQVLGHUHG��0RVW�FRXQWLHV�LQ�WKH�6RXWK�KDYH�IURP������DFUHV�
WR������DFUHV�RI�SXEOLF�ODQG�SHU�SHUVRQ��ZLWK�D�KLJK�EHWZHHQ�
�����DFUHV�DQG�������DFUHV�LQ�WKH�2]DUN�+LJKODQGV�DQG�WKH�
9LUJLQLD�PRXQWDLQV�DQG�D�ORZ�RI�OHVV�WKDQ�����DFUHV�SHU�
SHUVRQ�LQ�FHQWUDO�)ORULGD�DQG�WKH�VRXWKHDVWHUQ�3LHGPRQW��

&RXQWLHV�LQ�PXFK�RI�WKH�GULHU�SDUWV�RI�ZHVWHUQ�7H[DV�DQG�LQ�
VRPH�SDUWV�RI�1HYDGD�DQG�&DOLIRUQLD�ODFN�QRQ�)HGHUDO�IRUHVW�
ODQG�ZLWKLQ�WKHLU����PLOH�UHFUHDWLRQ�GD\�WULS�]RQH��
�¿JXUH��������$OWKRXJK�PXFK�RI�WKH�6RXWK�KDV�DEXQGDQW�
IRUHVW�ODQG�DUHD��ZKHQ�SRSXODWLRQ�GHQVLW\�LV�FRQVLGHUHG�LQ�
FDOFXODWLQJ�SHU�FDSLWD�DFUHDJH��VRPH�RI�WKH�PHWURSROLWDQ�
DUHDV�DUH�IRXQG�WR�KDYH�UHODWLYHO\�OLWWOH��3DUWV�RI�$UNDQVDV��
/RXLVLDQD��0LVVLVVLSSL��$ODEDPD��DQG�*HRUJLD�KDYH�UHODWLYHO\�
DEXQGDQW�SHU�FDSLWD�QRQ�)HGHUDO�IRUHVW�ODQG�ZLWKLQ����PLOHV�

$V�ZLWK�SXEOLF�ODQG�DUHD��DOO�FRXQWLHV�KDYH�DFFHVV�WR�VRPH�
ZDWHU�DUHD�ZKHQ�WKH����PLOH�]RQH�IRU�HDFK�FRXQW\�LV�
FRQVLGHUHG��¿J���������:DWHU�DV�GH¿QHG�KHUH�LV�DOO�ZDWHU�DUHD�
ZLWK�WKH�H[FHSWLRQ�RI�RSHQ�RFHDQ��)RU�WKH�6RXWK��JUHDWHU�
ZDWHU��QRQ�RFHDQ��DUHD�SHU�FDSLWD�LV�LQ�FRDVWODQG�FRXQWLHV�
DORQJ�WKH�$WODQWLF�2FHDQ�DQG�*XOI�RI�0H[LFR��0RGHUDWH�
OHYHOV�RI�ZDWHU�SHU�FDSLWD�DUH�IRXQG�LQODQG�WKURXJKRXW�WKH�
6RXWK��5HODWLYHO\�ORZ�ZDWHU�SHU�FDSLWD�LV�IRXQG�LQ�7H[DV�
PHWURSROLWDQ�DQG�WKH�$WODQWD�PHWURSROLWDQ�DUHDV��EHFDXVH�

RI�JUHDWHU�SRSXODWLRQV�LQ�WKHVH�DUHDV���DV�ZHOO�DV�ODUJH�
SRUWLRQV�RI�1RUWK�&DUROLQD��9LUJLQLD��DQG�.HQWXFN\��2Q�D�
SHU�FDSLWD�EDVLV��WKH�JUHDWHVW�ZDWHU�DUHD�LV�WKH�*UHDW�/DNHV�
DUHD��WKH�'DNRWDV��DQG�0RQWDQD��EHFDXVH�RI�ORZ�SRSXODWLRQ�
GHQVLW\���DQG�LQ�D�IHZ�FRXQWLHV�LQ�WKH�:HVW�

1HDUE\�5HFUHDWLRQ�5HVRXUFHV��3URMHFWHG�

)HGHUDO�DQG�6WDWH�SDUN�ODQGV²)HGHUDO�DQG�6WDWH�SDUN�
DFUHDJH�LV�H[SHFWHG�WR�EH��RU�DOPRVW�EH��FRQVWDQW�WKURXJK�
WLPH��)RUHFDVWV�RI�IXWXUH�DUHDV�RI�)HGHUDO�DQG�6WDWH�SDUN�
ODQGV�ZHUH�QRW�DWWHPSWHG�IRU�WKLV�UHSRUW��+LVWRULFDOO\��WKH�QHW�
DUHD�RI�IHGHUDO�ODQG�KDV�FKDQJHG�YHU\�OLWWOH�LQ�UHFHQW�GHFDGHV��
6WDWH�SDUN�V\VWHPV��GHVSLWH�JURZWK�LQ�SHU�FDSLWD�DFUHDJH�
VLQFH�������DUH�QRW�H[SHFWHG�WR�FRQWLQXH�H[SDQGLQJ�DW�UHFHQW�
KLVWRULFDO�UDWHV��*LYHQ�WKH�UHFHQW�6WDWH�SROLWLFDO�DQG�EXGJHW�
WUHQGV�QDWLRQZLGH�ZKLFK�KDYH�UHVXOWHG�LQ�PDQ\�FORVXUHV��
GRZQVL]LQJ��DQG�XQGHUVWDI¿QJ�RI�6WDWH�SDUN�XQLWV��D�QR�
JURZWK�VFHQDULR�IRU�6WDWH�SDUN�UHVRXUFHV�PLJKW�EH�FRQVLGHUHG�
D�UHDVRQDEOH�IXWXUH�SURMHFWLRQ��)RU�WKH�FRXQWU\�DV�D�ZKROH��
DERXW����SHUFHQW�RI�WKH�WRWDO�DUHD�LV�LQ�)HGHUDO�RU�6WDWH�
PDQDJHPHQW�RU�VOLJKWO\�PRUH�WKDQ���DFUHV�SHU�SHUVRQ��
�WDEOH��������%\�������SHU�FDSLWD�)HGHUDO�DQG�6WDWH�SDUN�
DFUHDJH�LV�SUHGLFWHG�WR�GHFOLQH�WR�����DFUHV�SHU�SHUVRQ�RU�
DERXW����SHUFHQW�RI�WKH������DPRXQW��

)HGHUDO�RU�6WDWH�SDUN�ODQG�LV�PXFK�OHVV�LQ�WKH�(DVW��ZLWK���
SHUFHQW�RI�WRWDO�DUHD�LQ�WKH�6RXWK�RU�OHVV�WKDQ�����DFUHV�SHU�
SHUVRQ��%\�������WKH�)HGHUDO�RU�6WDWH�SDUN�ODQG�DUHD�SHU�
SHUVRQ�LV�SURMHFWHG�WR�GHFUHDVH�WR������DFUHV��DERXW����SHUFHQW�
RI�WKH������OHYHO��3HUFHQWDJH�RI�WRWDO�DUHD�WKDW�LV�)HGHUDO�RU�
6WDWH�SDUN�ODQG�LV�VRPHZKDW�KLJKHU�IRU�WKH�$WODQWLF�6WDWHV�
WKDQ�IRU�VRXWKHUQ�6WDWHV�IXUWKHU�ZHVW������YHUVXV���SHUFHQW���
EXW�KLJKHU�SRSXODWLRQ�JURZWK�LV�H[SHFWHG�WR�UHVXOW�LQ�ORZHU�
SHU�FDSLWD�DFUHDJHV�RI�WKH�SXEOLF�ODQG�DFUHV�IRU�WKHVH�6WDWHV��

1RQ�)HGHUDO�IRUHVW²1RQ�)HGHUDO�IRUHVW�ODQG�DUHD�LV�
H[SHFWHG�WR�FKDQJH�ZLWK�FRQWLQXLQJ�FRQYHUVLRQV�IURP�IRUHVWV�
DQG�IDUPODQGV�WR�FLWLHV�DQG�VXEXUEV��)RU�WKH�FRXQWU\�DV�D�
ZKROH��H[FOXGLQJ�$ODVND�DQG�+DZDLL���DERXW����SHUFHQW�RI�
WRWDO�ODQG�DUHD�LV�QRQ�)HGHUDO�IRUHVW��WDEOH��������RU������DFUHV�
SHU�SHUVRQ��%\�������SHU�FDSLWD�QRQ�)HGHUDO�IRUHVW�DUHD�LV�
SUHGLFWHG�WR�GHFOLQH�WR�����DFUHV�SHU�SHUVRQ��RU����SHUFHQW�RI�
WKH������DPRXQW��

)RU�WKH�6RXWK��PRUH�WKDQ����SHUFHQW�RI�WRWDO�ODQG�DUHD�LV�QRQ�
)HGHUDO�IRUHVW��RU������DFUHV�SHU�SHUVRQ��%\�������SHU�FDSLWD�
QRQ�)HGHUDO�IRUHVW�LV�SUHGLFWHG�WR�GHFOLQH�WR������DFUHV�SHU�
SHUVRQ��RU����SHUFHQW�RI�WKH������OHYHO��7KH�SHUFHQWDJH��
RI�WRWDO�DUHD�WKDW�LV�QRQ�)HGHUDO�IRUHVW�LV�FRQVLGHUDEO\�KLJKHU��
IRU�WKH�$WODQWLF�6WDWHV�WKDQ�IRU�6WDWHV�IDUWKHU�ZHVW��DERXW��
���YHUVXV����SHUFHQW���EXW�KLJKHU�SURMHFWHG�SRSXODWLRQ�JURZWK�
LV�H[SHFWHG�WR�UHVXOW�LQ�ORZHU�SHU�FDSLWD�QRQ�)HGHUDO�IRUHVW�
DFUHDJHV�IRU�WKHVH�6WDWHV�FRPSDUHG�WR�WKRVH�IDUWKHU�ZHVW��
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&RQFXUUHQW�ZLWK�SRSXODWLRQ�JURZWK�DQG�VKLIWLQJ�UHFUHDWLRQ�
GHPDQGV�LV�LQFUHDVLQJ�SUHVVXUH�RQ�IRUHVW�DQG�RWKHU�QDWXUDO�
ODQGV��,Q�WKH�6RXWK��WKLV�FDQ�SRVH�D�FKDOOHQJH��)RU�H[DPSOH��
6WDWH�DQG�)HGHUDO�ODQGV�DUH�RIWHQ�WKH�SODFHV�SHRSOH�FKRRVH�IRU�
QDWXUH�EDVHG�RXWGRRU�UHFUHDWLRQ��+RZHYHU��OHVV�WKDQ��
��SHUFHQW�RI�)HGHUDO�ODQG��MXVW�RYHU����PLOOLRQ�DFUHV��LV�LQ�WKH�
6RXWK�ZKHUH�DOPRVW�����PLOOLRQ�SHRSOH�OLYH��DERXW�RQH�WKLUG�
RI�WKH�1DWLRQ¶V�SRSXODWLRQ���2YHU�WKH�ODVW�GHFDGH�DQG�KDOI��
)HGHUDO�DFUHV�SHU�������SHUVRQV�LQ�WKH�6RXWK�GHFOLQHG�VOLJKWO\�
IDVWHU�WKDQ�WKH�QDWLRQDO�UDWH��D�GHFUHDVH�RI�RYHU����SHUFHQW��
6LPLODU�SDWWHUQV�FDQ�EH�VHHQ�IRU�SHU�FDSLWD�6WDWH�ODQGV�DQG�
IRU�PRVW�RWKHU�UHVRXUFHV�XVHG�IRU�RXWGRRU�UHFUHDWLRQ�LQ�WKH�
6RXWK��5HVLGHQWV�RI�PRVW�FRXQWLHV�LQ�WKH�6RXWK�KDYH�DFFHVV�WR�
IHZHU�WKDQ�����DFUHV�RI�SXEOLF�ODQG�SHU�SHUVRQ�ZLWKLQ��
���PLOHV�RI�WKHLU�FRXQW\�RI�UHVLGHQFH��ZLWK�D�KLJK�RI�XS�WR�
�����DFUHV�LQ�WKH�2]DUN�+LJKODQGV�DQG�9LUJLQLD�PRXQWDLQV��
,Q�DOO�OLNHOLKRRG��WKHUH�ZLOO�EH�OLWWOH�WR�QR�LQFUHDVHV�LQ�)HGHUDO�
DQG�6WDWH�ODQG�LQ�WKH�6RXWK��,Q�IDFW��VRPH�6WDWHV�KDYH�UHFHQWO\�
FORVHG�VRPH�6WDWH�SDUNV�

:DWHU�DQG�IRUHVWV�ZLOO�FRQWLQXH�WR�EH�LPSRUWDQW�UHFUHDWLRQ�
UHVRXUFHV��/LNH�ZDWHU��DFURVV�WKH�UHJLRQ�WKHUH�LV�DEXQGDQW�
IRUHVW�ODQG�DUHD��%XW�ZKHQ�H[SUHVVHG�RQ�D�SHU�FDSLWD�EDVLV��
PDQ\�RI�WKH�PDMRU�PHWURSROLWDQ�DUHDV�DUH�IRXQG�WR�KDYH�
UHODWLYHO\�OLWWOH�QRQ�)HGHUDO�IRUHVW�ODQG�QHDUE\��:DWHU�DUHD�
SHU�FDSLWD�LV�DEXQGDQW�LQ�FRDVWDO�DUHDV��EXW�WKURXJKRXW�WKH�
UHVW�RI�WKH�6RXWK�WKHUH�LV�LQFUHDVLQJ�VFDUFLW\��/LNH�SXEOLF�
ODQGV��WRWDO�ZDWHU�DUHD�LV�IDLUO\�VWDWLF�RYHU�WLPH�WUDQVODWLQJ�WR�
D�GHFUHDVLQJ�SHU�FDSLWD�DFUHDJH�RYHU�WKH�QH[W�IHZ�\HDUV��DQG�
OLNHO\�GHFUHDVLQJ�HYHQ�PRUH�LQ�IXWXUH�\HDUV�

,Q���������SHUFHQW�RI�WKH�6RXWK¶V�WRWDO�DUHD�ZDV�LQ�)HGHUDO�
RU�6WDWH�SDUN�RZQHUVKLS��OHVV�WKDQ�����DFUHV�SHU�SHUVRQ��
%\�������WKH�)HGHUDO�RU�6WDWH�SDUN�ODQG�DUHD�SHU�SHUVRQ�
LV�SURMHFWHG�WR�GHFUHDVH�WR������DFUHV��DERXW����SHUFHQW�RI�
WKH������SHU�FDSLWD�DUHD��,Q�������PRUH�WKDQ����SHUFHQW�
RI�WRWDO�ODQG�DUHD�LQ�WKH�6RXWK�ZDV�QRQ�)HGHUDO�IRUHVW��RU�
�����DFUHV�SHU�SHUVRQ��%\�������SHU�FDSLWD�QRQ�)HGHUDO�
IRUHVW�LV�SUHGLFWHG�WR�GHFUHDVH�WR������DFUHV�SHU�SHUVRQ��RU�
WR����SHUFHQW�RI�WKH������OHYHO��1RW�RQO\�LV�SHU�FDSLWD�IRUHVW�
DUHD�SURMHFWHG�WR�GHFOLQH��EXW�DOVR�WKH�DFWXDO�WRWDO�DUHD�RI�
QRQ�)HGHUDO�IRUHVW�ODQG�DUHD�LV�H[SHFWHG�WR�GHFOLQH�GXH�WR�
FRQYHUVLRQV�IURP�IRUHVWV�DQG�IDUPODQGV�WR�FLWLHV�DQG�VXEXUEV��
,Q�������ZDWHU�DUHD�LQ�WKH�6RXWK�ZDV�VOLJKWO\�PRUH�WKDQ��
��SHUFHQW�RI�WKH�WRWDO�VXUIDFH�DUHD��RU������DFUHV�SHU�SHUVRQ��
%\�������ZDWHU�DFUHV�SHU�FDSLWD�DUH�SUHGLFWHG�WR�GHFOLQH�WR�
�����DFUHV�SHU�SHUVRQ��RU�WR����SHUFHQW�RI�WKH������OHYHO�

3RSXODWLRQ��UHFUHDWLRQ��DQG�UHVRXUFH�WUHQGV�DQG�IXWXUHV�
DOO�DUH�KHDGHG�LQ�GLUHFWLRQV�WKDW�OHDYH�RQH�ZRQGHULQJ�
³ZKR��ZKHUH��DQG�KRZ"´�:KR�ZLOO�WKH�IXWXUH�UHFUHDWLRQ�
SDUWLFLSDQWV�EH�IURP�DPRQJ�WKH�6RXWK¶V�JURZLQJ�SRSXODWLRQ"�
:LOO�SDUWLFLSDQWV�RI�WKH�IXWXUH�EH�UHSUHVHQWDWLYH�RI�WKH�

JURZLQJ�GLYHUVLW\�RI�RXU�SRSXODWLRQ"�2U��FRXOG�WKHUH�EH�D�
GHPRJUDSKLF�QDUURZLQJ�RI�ZKR�WKH�SDUWLFLSDQWV�ZLOO�EH�
DV�D�UHVXOW�RI�VKULQNLQJ�SHU�FDSLWD�DYDLODELOLW\�RI�SODFHV�
DQG�UHVRXUFHV�IRU�RXWGRRU�UHFUHDWLRQ"�:KHUH�ZLOO�RXWGRRU�
UHFUHDWLRQ�RFFXU"�$V�ODQG�DQG�ZDWHU�UHVRXUFHV�LQ�UXUDO�
DUHDV�DUH�LQFUHDVLQJO\�SUHVVXUHG�E\�H[SDQGLQJ�XUEDQ�DQG�
RWKHU�GHYHORSPHQW��SULYDWH�ODQG�DQG�ZDWHU�PD\�EHFRPH�OHVV�
DYDLODEOH�IRU�RXWGRRU�UHFUHDWLRQ�IRU�VRPH�VHJPHQWV�RI�WKH�
SRSXODWLRQ��7KLV�UDLVHV�WKH�TXHVWLRQ�RI�KRZ�IXWXUH�UHVLGHQWV�
RI�WKH�6RXWK�ZLOO�JDLQ�DFFHVV�WR�RXWGRRU�UHFUHDWLRQ�YHQXHV��
,W�VHHPV�WKDW�WKH�LPSRUWDQFH�RI�HDVLO\�DFFHVVLEOH��QHDUE\�
SXEOLF�RU�SXEOLFO\�DFFHVVLEOH�SULYDWH�DUHDV�ZLOO�RQO\�LQFUHDVH�
LQ�WKH�IXWXUH��3HUKDSV�RQH�NH\�WR�DQ�RXWGRRU�UHFUHDWLRQ�IXWXUH�
IRU�FRPLQJ�JHQHUDWLRQV�RI�6RXWKHUQHUV�ZRXOG�EH�WR�LQFOXGH�
UHFUHDWLRQ�EHQH¿WV�LQ�WKH�FDOFXODWLRQ�RI�WKH�YDOXH�RI�IRUHVW�
ODQGV��HVSHFLDOO\�WKRVH�FORVH�WR�SRSXODWHG�DUHDV��:LWKRXW�
LQFOXVLRQ�RI�UHFUHDWLRQ�DQG�RWKHU�HFRV\VWHP�VHUYLFHV�LQ�
ODQG�YDOXH�FDOFXODWLRQV��YHU\�RIWHQ�WKH�GHYHORSPHQW�YDOXH�
RXWZHLJKV�DOO�RWKHU�FRQVLGHUDWLRQV��,QFOXGLQJ�UHFUHDWLRQ�DQG�
RWKHU�HFRV\VWHP�VHUYLFH�YDOXHV�FRXOG�RSHQ�DQ�RSSRUWXQLW\�
IRU�ORFDO�JRYHUQPHQWV�DQG�RWKHU�SXEOLF�VHUYLFH�RUJDQL]DWLRQV�
WR�¿QG�FRQFUHWH�ZD\V�WR�HQFRXUDJH�SULYDWH�RZQHUV�WR�NHHS�
PRUH�ODQG�LQ�IRUHVW�DQG�PDNH�LW�PRUH�DFFHVVLEOH�
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$PHULFDQ�7UDLOV��������1DWLRQDO�5HFUHDWLRQ�7UDLOV�'DWDEDVH��KWWS���ZZZ�
� DPHULFDQWUDLOV�RUJ�157'DWDEDVH�LQGH[�SKS��>'DWH�DFFHVVHG��)HEUXDU\�
��������@�

%XWOHU��%�-��������)DPLO\�IRUHVW�RZQHUV�RI�WKH�8QLWHG�6WDWHV��������
*HQ��7HFK��5HS��156�����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHUQ�5HVHDUFK�6WDWLRQ�����S�

&ODZVRQ��0���.QHWVFK��-�/��������(FRQRPLFV�RI�RXWGRRU�UHFUHDWLRQ��
%DOWLPRUH��0'��-RKQV�+RSNLQV�3UHVV������S�

&RUGHOO��+�.��������7KH�ODWHVW�RQ�WUHQGV�LQ�QDWXUH�EDVHG�RXWGRRU�UHFUHDWLRQ��
)RUHVW�+LVWRU\�7RGD\��6SULQJ������������

&RUGHOO��+�.���%HW]��&�-���*UHHQ��*�7��������1DWXUH�EDVHG�RXWGRRU�
UHFUHDWLRQ�WUHQGV�DQG�ZLOGHUQHVV��,QWHUQDWLRQDO�-RXUQDO�RI�:LOGHUQHVV��
������������

&RUGHOO��+�.���%HW]��&�-���*UHHQ��*�7��>DQG�RWKHUV@��������2XWGRRU�
UHFUHDWLRQ�IRU���VW�&HQWXU\�$PHULFD��6WDWH�&ROOHJH��3$��9HQWXUH�
3XEOLVKLQJ��,QF������S�

&RUGHOO��+�.��������2XWGRRU�UHFUHDWLRQ�WUHQGV�DQG�IXWXUHV��D�WHFKQLFDO�
GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�$VVHVVPHQW��*HQ��
7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

+DUQLN��3���:HOOH��%���*HQWOHV��&��������3DUNV�IRU�FLW\�SHRSOH��JUHHQVSDFH�
LQ�WKH�PHWURSROLV��,Q��&RUGHOO��+�.���%HW]��&�-���=DUQRFK��6�-��5HFUHDWLRQ�
DQG�SURWHFWHG�ODQG�UHVRXUFHV�LQ�WKH�8QLWHG�6WDWHV��D�WHFKQLFDO�GRFXPHQW�
VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��
656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����������

+XVVDLQ��$���=KDQJ��'���$UPVWURQJ��-�%��������:LOOLQJQHVV�WR�SD\�IRU�
KXQWLQJ�OHDVHV�LQ�$ODEDPD��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\���
������±���
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

,QWHUDJHQF\�:LOG�DQG�6FHQLF�5LYHUV�&RXQFLO��������([SORUH�'HVLJQDWHG�
� 5LYHUV��0DS���KWWS���ZZZ�ULYHUV�JRY�ULYHUV�PDS�SKS��>'DWH�DFFHVVHG��
)HEUXDU\���������@�

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��������,3&&�IRXUWK�
DVVHVVPHQW�UHSRUW��FOLPDWH�FKDQJH�������$5����KWWS���ZZZ�LSFF�FK�
SXEOLFDWLRQVBDQGBGDWD�SXEOLFDWLRQVBDQGBGDWDBUHSRUWV�KWP��>'DWH�
DFFHVVHG��-XO\��������@�

/LX��=���)OHPLQJ��5���3DJRXODWRV��$���+X��:��������7KH�VXSSO\�RI�SULYDWH�
DFUHDJH�IRU�SXEOLF�UHFUHDWLRQDO�XVH�LQ�VRXWKHUQ�DQG�FHQWUDO�$SSDODFKLD��
*URZWK�DQG�&KDQJH�����������������

1DWLRQDO�$JULFXOWXUDO�/DZ�&HQWHU��1$/&���������6WDWHV¶�UHFUHDWLRQDO�XVH�
VWDWXWHV��6SULQJVWHHQ��(�5���5XPOH\��5�:���DXWKRUV��$�QDWLRQDO�DJODZ�
FHQWHU�UHVHDUFK�SXEOLFDWLRQ��KWWS���ZZZ�QDWLRQDODJODZFHQWHU�RUJ�DVVHWV�
UHFUHDWLRQDOXVH�LQGH[�KWPO��>'DWH�DFFHVVHG��'HFHPEHU���������@�

3OXP�&UHHN�7LPEHU�&RPSDQ\��,QF��������+XQWLQJ�SURJUDPV��KWWS���ZZZ�
SOXPFUHHN�FRP�5HFUHDWLRQ�+XQWLQJ3URJUDPV�WDELG�����'HIDXOW�DVS[��
>'DWH�DFFHVVHG��'HFHPEHU���������@�

7HQQHVVHH�9DOOH\�$XWKRULW\��������5HFUHDWLRQ�UHVRXUFHV�LQYHQWRU\�
GDWDEDVH��$YDLODEOH�DW��7HQQHVVHH�9DOOH\�$XWKRULW\������:HVW�6XPPLW�
+LOO�'ULYH��.QR[YLOOH��71��������

7KH�7UXVW�)RU�3XEOLF�/DQG��73/���������73/�/DQGYRWH�GDWDEDVH��ZZZ�
ODQGYRWH�RUJ��>'DWH�DFFHVVHG��'HFHPEHU���������@�

8�6��$UP\�&RUSV�RI�(QJLQHHUV��������9DOXH�WR�WKH�1DWLRQ��UHFUHDWLRQ�IDVW�
IDFWV��KWWS���ZZZ�FRUSVUHVXOWV�XV�UHFUHDWLRQ�UHFIDVWIDFWV�FIP��>'DWH�
DFFHVVHG��$SULO��������@�

8�6��&HQVXV�%XUHDX��������&HQVXV�RI�SRSXODWLRQ�DQG�KRXVLQJ�������FHQVXV�
VXPPDU\�WDSH�¿OH����KWWS���ZZZ��FHQVXV�JRY�FHQVXVB���������67)��
KWPO��$��>'DWH�DFFHVVHG��6HSWHPEHU���������@�

8�6��&HQVXV�%XUHDX��������&HQVXV������8�6��*D]HWWHHU�¿OHV��ZDWHU�DUHD�
�VTXDUH�PLOHV���KWWS���ZZZ�FHQVXV�JRY�JHR�ZZZ�JD]HWWHHU�SODFHV�N�
KWPO��>'DWH�DFFHVVHG��-XQH���������@�

8�6��&HQVXV�%XUHDX������D��&HQVXV�RI�JRYHUQPHQWV��JRYHUQPHQW�
HPSOR\PHQW�DQG�SD\UROO��ORFDO�JRYHUQPHQW�������DQG�������KWWS���ZZZ�
FHQVXV�JRY�JRYV�DSHV���>'DWH�DFFHVVHG��0DUFK���������@�

8�6��&HQVXV�%XUHDX������E��(FRQRPLF�FHQVXV��FRXQW\�EXVLQHVV�SDWWHUQV��
�����DQG�������KWWS���ZZZ�FHQVXV�JRY�HFRQ�FES�LQGH[�KWPO��>'DWH�
DFFHVVHG��$XJXVW���������@�

8�6��&HQVXV�%XUHDX������D��6&�(67�����DOOGDWD���DQQXDO�6WDWH�UHVLGHQW�
SRSXODWLRQ�HVWLPDWHV�IRU���UDFH�JURXSV����UDFH�DORQH�JURXSV�DQG�RQH�
JURXS�ZLWK�WZR�RU�PRUH�UDFH�JURXSV��E\�DJH��VH[��DQG�KLVSDQLF�RULJLQ��
$SULO���������WR�-XO\����������KWWS���ZZZ�FHQVXV�JRY�SRSHVW�GDWD�VWDWH�
DVUK������6&�(67��������KWPO��>'DWH�DFFHVVHG��6HSWHPEHU���������@�

8�6��&HQVXV�%XUHDX������E��&&�(67�����$//'$7$�>67�),36@��DQQXDO�
FRXQW\�UHVLGHQW�SRSXODWLRQ�HVWLPDWHV�E\�DJH��VH[��UDFH��DQG�KLVSDQLF�
RULJLQ��$SULO���������WR�-XO\����������KWWS���ZZZ�FHQVXV�JRY�SRSHVW�GDWD�
VWDWH�DVUK������6&�(67��������KWPO��>'DWH�DFFHVVHG��6HSWHPEHU�����
����@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��������/DQG�DUHDV�
UHSRUW�DV�RI�6HSWHPEHU�����������8QSXEOLVKHG�UHSRUW��2Q�¿OH�ZLWK��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��/DQGV�DQG�5HDOW\�
0DQDJHPHQW�2I¿FH�������,QGHSHQGHQFH�$YH���6:��0DLOVWRS�������
:DVKLQJWRQ��'&������������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������/DQG�DUHDV�
UHSRUW�DV�RI�6HSWHPEHU�����������KWWS���ZZZ�IV�IHG�XV�ODQG�VWDII�ODU���
>'DWH�DFFHVVHG��)HEUXDU\��������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH������D��1DWLRQDO�
VXUYH\�RQ�UHFUHDWLRQ�DQG�WKH�HQYLURQPHQW��165(�GDWDVHW���8QSXEOLVKHG�
UHSRUW��2Q�¿OH�ZLWK��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��5:8�����������*UHHQ�6W��$WKHQV��*$�
�������>SDJHV�XQNQRZQ@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH������E��6WDWH�SDUN�
V\VWHPV�GDWDEDVH�FRPSLOHG�IURP�SXEOLVKHG�6WDWH�OLWHUDWXUH�DQG�6WDWH�
SDUN�:HE�VLWHV��8QSXEOLVKHG�UHSRUW��2Q�¿OH�ZLWK��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��5:8�����������
*UHHQ�6W��$WKHQV��*$��������>3DJHV�XQNQRZQ@�

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��������5HFUHDWLRQ�RQH�VWRS�LQLWLDWLYH��
UHFUHDWLRQ�LQIRUPDWLRQ�GDWDEDVH��KWWSV���ZZZ�UHFGDWD�JRY�5,'%:HE�
&RQWUROOHU�MSI��>'DWH�DFFHVVHG��$SULO��������@�

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��%XUHDX�RI�/DQG�0DQDJHPHQW��������3XEOLF�
ODQG�VWDWLVWLFV�������KWWS���ZZZ�EOP�JRY�SXEOLFBODQGBVWDWLVWLFV�SOV���
SOV���SGI��>'DWH�DFFHVVHG��-XQH���������@��

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��%XUHDX�RI�5HFODPDWLRQ��������5HFUHDWLRQ�
IDVW�IDFWV��$YDLODEOH�DW��%XUHDX�RI�5HFODPDWLRQ��/DQG�	�0LQHUDO�5HFRUGV�
6\VWHP�������&�6WUHHW�1:��5P��������:DVKLQJWRQ��'&�������

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��%XUHDX�RI�5HFODPDWLRQ��������5HFUHDWLRQ�
IDVW�IDFWV��KWWS���ZZZ�XVEU�JRY�UHFUHDWLRQ�RYHUYLHZ�KWPO��>'DWH�
DFFHVVHG��)HEUXDU\���������@�

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��)LVK�DQG�:LOGOLIH�6HUYLFH��������$QQXDO�
UHSRUW�RI�ODQGV�DV�RI�6HSWHPEHU�����������$YDLODEOH�DW��8�6��)LVK�DQG�
:LOGOLIH�6HUYLFH�������1��)DLUID[�'U���$UOLQJWRQ��9$�������

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��)LVK�DQG�:LOGOLIH�6HUYLFH��������1DWLRQDO�
VXUYH\�RI�KXQWLQJ��¿VKLQJ�DQG�ZLOGOLIH�DVVRFLDWHG�UHFUHDWLRQ��KWWS���
OLEUDU\�IZV�JRY�SXEV�QDWBVXUYH\����B¿QDO�SGI��>'DWH�DFFHVVHG��-XO\����
����@�

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��)LVK�DQG�:LOGOLIH�6HUYLFH��������$QQXDO�
UHSRUW�RI�ODQGV�DV�RI�6HSWHPEHU�����������KWWS���ZZZ�IZV�JRY�UHIXJHV�
ODQG�/DQG5HSRUW�KWPO��>'DWH�DFFHVVHG��-XQH���������@�

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�3DUN�6HUYLFH��������/LVWLQJ�RI�
DFUHDJH�E\�6WDWH�DQG�FRXQW\�DV�RI�2FWREHU�����������$YDLODEOH�DW��8�6��
'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�3DUN�6HUYLFH�/DQG�5HVRXUFHV�
'LYLVLRQ�������&�6WUHHW�1:��:DVKLQJWRQ��'&�������

8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�3DUN�6HUYLFH��������/LVWLQJ�RI�
DFUHDJH�E\�6WDWH�DQG�FRXQW\�DV�RI�'HFHPEHU�����������KWWSV���LUPD�QSV�
JRY�6WDWV�5HSRUWV�5HSRUW/LVW��>'DWH�DFFHVVHG��)HEUXDU\���������@��

:HDU��'�1��������)RUHFDVWV�RI�FRXQW\�OHYHO�ODQG�XVHV�XQGHU�WKUHH�IXWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
DVVHVVPHQW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656������
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

:LOGHUQHVV�QHW��������7KH�:LOGHUQHVV�,QVWLWXWH��8QLYHUVLW\�RI�0RQWDQD��
KWWS���ZZZ�ZLOGHUQHVV�QHW�LQGH[�FIP"IXVH 1:36	VHF DGY6HDUFK��
>'DWH�DFFHVVHG��-XO\��������@�

:RRGV�DQG�3RROH�(FRQRPHWULFV��,QF�������������FRPSOHWH�HFRQRPLF�DQG�
GHPRJUDSKLF�GDWD�VRXUFH��&(''6���>&'�520@��:DVKLQJWRQ��'&��
:RRGV�DQG�3RROH�(FRQRPHWULFV��,QF��ZZZ�ZRRGVDQGSRROH�FRP��>'DWH�
DFFHVVHG��'HFHPEHU��������@��

<DUURZ��*��������+XQWLQJ�OHDVHV��)DFW�6KHHW�����&OHPVRQ�8QLYHUVLW\��
([WHQVLRQ�)RUHVWU\�	�1DWXUDO�5HVRXUFHV��KWWS���ZZZ�FOHPVRQ�HGX�
H[WHQVLRQ�QDWXUDOBUHVRXUFHV�ZLOGOLIH�SXEOLFDWLRQV�IV�BKXQWLQJOHDVHV�
KWPO��>'DWH�DFFHVVHG��'HFHPEHU���������@��

=DUQRFK��6�-���&RUGHOO��+�.���%HW]��&�-��>DQG�RWKHUV@��������0XOWLSOH�
LPSXWDWLRQ��DQ�DSSOLFDWLRQ�WR�LQFRPH�QRQUHVSRQVH�LQ�WKH�QDWLRQDO�VXUYH\�
RQ�UHFUHDWLRQ�DQG�WKH�HQYLURQPHQW��5HV��3DS��656±����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����S�

=KDQJ��'���+XVVDLQ��$���$UPVWURQJ��-�%��������6XSSO\�RI�KXQWLQJ�OHDVHV�
IURP�QRQLQGXVWULDO�SULYDWH�IRUHVW�ODQGV�LQ�$ODEDPD��+XPDQ�'LPHQVLRQV�
RI�:LOGOLIH�������±���
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� -��0��%RZNHU��$VKOH\�$VNHZ��+��.HQ�&RUGHOO��
� DQG�-RKQ�&��%HUJVWURP�

.(<�),1',1*6

��%\�������WKH�QXPEHU�RI�VRXWKHUQ�DGXOWV�SDUWLFLSDWLQJ�LQ�
HDFK�RI����GLIIHUHQW�SRSXODU�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LV�
SURMHFWHG�WR�LQFUHDVH��'HSHQGLQJ�RQ�IXWXUH�GHPRJUDSKLF��
HFRQRPLF��ODQG�XVH��DQG�SRSXODWLRQ�FKDQJHV��WKH�DFWLYLW\�
GHPRQVWUDWLQJ�WKH�OHDVW�JURZWK�LQ�SDUWLFLSDQWV�LV�KXQWLQJ�
��±�����SHUFHQW���7KH�DFWLYLW\�SURMHFWHG�WR�GHPRQVWUDWH�WKH�
PRVW�JURZWK�LV�GD\�KLNLQJ����±����SHUFHQW���

�� )RU�PDQ\�DFWLYLWLHV��SDUWLFLSDWLRQ�ZLOO�JURZ�VLPLODUO\�
WR�WKH�SRSXODWLRQ�JURZWK�UDWH��+RZHYHU��WKH�QXPEHU�
RI�SDUWLFLSDQWV�LQ�¿VKLQJ��KXQWLQJ��DQG�PRWRUL]HG�RII�
URDGLQJ�ZLOO�JURZ�VORZHU�WKDQ�WKH�UHJLRQDO�SRSXODWLRQ��
DV�D�VPDOOHU�SURSRUWLRQ�RI�DGXOWV�DUH�SURMHFWHG�WR�HQJDJH�
LQ�WKHVH�DFWLYLWLHV��&RQYHUVHO\��WKH�JURZWK�LQ�WKH�QXPEHU�
RI�SDUWLFLSDQWV�LQ�ELUGLQJ�DQG�GD\�KLNLQJ�LV�SURMHFWHG�WR�
H[FHHG�WKDW�RI�WKH�SRSXODWLRQ��

��%\�������WKH�QXPEHU�RI�GD\V�WKDW�VRXWKHUQ�DGXOWV�ZLOO�
SDUWLFLSDWH�DQQXDOO\�LQ�HDFK�RI����GLIIHUHQW�RXWGRRU�
UHFUHDWLRQ�DFWLYLWLHV�LV�SURMHFWHG�WR�LQFUHDVH��7KH�VPDOOHVW�
LQFUHDVH�LQ�GD\V�RI�SDUWLFLSDWLRQ�ZLOO�EH�IRU�KXQWLQJ���±���
SHUFHQW���ZKLOH�WKH�ODUJHVW�LQFUHDVH�LQ�GD\V�RI�SDUWLFLSDWLRQ�
ZLOO�EH�IRU�GD\�KLNLQJ����±����SHUFHQW��

��'D\V�RI�DQQXDO�SDUWLFLSDWLRQ�IRU�HDFK�RI�WKH����DFWLYLWLHV�
DUH�SURMHFWHG�WR�LQFUHDVH�DW�UDWHV�VLPLODU�WR�WKH�JURZWK�LQ�
SDUWLFLSDQW�QXPEHUV�

��$FUHV�RI�VRXWKHUQ�IRUHVW�DQG�UDQJHODQG�SHU�UHFUHDWLRQ�
SDUWLFLSDQW�ZLOO�GHFOLQH�E\�XS�WR����SHUFHQW�DFURVV�WKH�
YDULRXV�DFWLYLWLHV�E\�������$FUHV�SHU�SDUWLFLSDQW�LQ�KLNLQJ�
ZLOO�VKULQN�WKH�PRVW��ZKLOH�DFUHV�SHU�SDUWLFLSDQW�IRU�KXQWLQJ�
ZLOO�VKULQN�WKH�OHDVW�

��$QQXDO�XVHU�GD\V�SHU�DFUH�RI�IRUHVW�DQG�UDQJHODQG�IRU�
UHFUHDWLRQ�DFWLYLWLHV�ZLOO�LQFUHDVH�PRVW�E\������IRU�
KRUVHEDFN�ULGLQJ�RQ�WUDLOV��XS�WR�����SHUFHQW��DQG�KLNLQJ�
�XS�WR�����SHUFHQW��DQG�OHDVW�IRU�PRWRUL]HG�RII�URDG�XVH��XS�
WR����SHUFHQW��DQG�KXQWLQJ��XS�WR����SHUFHQW���

�-�0��%RZNHU�LV�D�5HVHDUFK�6RFLDO�6FLHQWLVW��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��)RUHVW�6HUYLFH��)RUHVW�6FLHQFHV�/DERUDWRU\��$WKHQV��
*$��������$VKOH\�(��$VNHZ�LV�D�'RFWRUDO�&DQGLGDWH��8QLYHUVLW\�RI�
*HRUJLD��'HSDUWPHQW�RI�6WDWLVWLFV��$WKHQV��*$��������+��.HQ�&RUGHOO�
LV�D�3LRQHHULQJ�5HVHDUFK�6FLHQWLVW���8�6��'HSDUWPHQW�RI�$JULFXOWXUH��
)RUHVW�6HUYLFH��)RUHVW�6FLHQFHV�/DERUDWRU\��$WKHQV��*$��������-RKQ�
&��%HUJVWURP�LV�D�3URIHVVRU��'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�$SSOLHG�
(FRQRPLFV��8QLYHUVLW\�RI�*HRUJLD��$WKHQV��*$�������

��'HSHQGLQJ�RQ�VRFLDO�DQG�HFRQRPLF�IDFWRUV��VRXWKHUQ��
QDWLRQDO�IRUHVW�UHFUHDWLRQ�YLVLWV�DUH�SURMHFWHG�E\������WR�
LQFUHDVH�DFURVV�DOO�VLWH�W\SHV��:LOGHUQHVV����±���SHUFHQW���
GD\�XVH�GHYHORSHG�VLWHV����±���SHUFHQW���RYHUQLJKW�XVH�
GHYHORSHG�VLWHV����±���SHUFHQW���DQG�JHQHUDO�IRUHVW�DUHD�
���±���SHUFHQW��

��%HFDXVH�VRXWKHUQ�QDWLRQDO�IRUHVW�DFUHDJH�LV�H[SHFWHG�WR�
VWD\�DSSUR[LPDWHO\�FRQVWDQW�WR�������YLVLWV�SHU�DFUH�DFURVV�
WKH�YDULRXV�VLWH�W\SHV�ZLOO�JURZ�DW�VDPH�UDWH�DV�YLVLWV��

,1752'8&7,21

,Q�WKLV�FKDSWHU��ZH�DGGUHVV�D�VPDOO�FRPSRQHQW�RI�WKH�
TXHVWLRQ�SRVHG�E\�:HDU�DQG�RWKHUV��������LQ�GH¿QLQJ�
WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��QDPHO\��³+RZ�ZLOO�
FKDQJLQJ�GHPRJUDSKLFV�LQÀXHQFH�DVVRFLDWHG�GHPDQG�IRU�
HVWKHWLF�VHWWLQJV��UHFUHDWLRQ��DQG�VHFRQG�KRPHV"´�:H�IRFXV�
RXU�DQDO\VLV�RQ�SURMHFWLQJ�QDWXUDO�UHVRXUFH�EDVHG�RXWGRRU�
UHFUHDWLRQ�GHPDQG�DW�D�EURDG�UHJLRQDO�VFDOH��DV�ZHOO�DV�DW�
WKH�UHJLRQDO�QDWLRQDO�IRUHVW�VFDOH��,Q�GRLQJ�VR��ZH�KRSH�WR�
SURYLGH�UHOHYDQW�LQIRUPDWLRQ�WR�³>H@YDOXDWH�KRZ�SRSXODWLRQ�
JURZWK�DQG�FKDQJLQJ�GHPRJUDSKLFV�ZLOO�DIIHFW�FKDQJHV�LQ�
GHPDQGV�IRU�GLIIHUHQW�W\SHV�RI�UHFUHDWLRQ�DFWLYLWLHV��DQG�
H[SORUH�LPSOLFDWLRQV�IRU�IRUHVW�ODQG�XVHV´�DQG�³>H@[DPLQH�
WKH�SRWHQWLDO�IRU�LQFUHDVHG�FRQJHVWLRQ�DQG�FRQÀLFW�DPRQJ�
UHFUHDWLRQDO�XVHUV�RI�IRUHVWV�DV�D�UHVXOW�RI�FKDQJLQJ�VXSSO\�
DQG�GHPDQG�IDFWRUV´��:HDU�DQG�RWKHUV��������6SHFL¿FDOO\��
IRU�WKH�VRXWKHUQ�UHJLRQ�WKURXJK�������ZH�GHYHORS�DQG�SUHVHQW�
SURMHFWLRQV�RI��D��WKH�QXPEHU�RI�DGXOW�SDUWLFLSDQWV�LQ����
WUDGLWLRQDO�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV���E��WKH�QXPEHU�RI�
GD\V�RI�DGXOW�SDUWLFLSDWLRQ�LQ�WKH�VDPH����RXWGRRU�UHFUHDWLRQ�
DFWLYLWLHV��DQG��F��WKH�QXPEHU�RI�UHFUHDWLRQ�YLVLWV�WR�QDWLRQDO�
IRUHVWV�LQ�WKH�VRXWKHUQ�UHJLRQ�E\�QDWLRQDO�IRUHVW�VHWWLQJ��

$Q�LQGLYLGXDO�LV�VDLG�WR�KDYH�SDUWLFLSDWHG�LQ�DQ�RXWGRRU�
UHFUHDWLRQ�DFWLYLW\�LI�WKH�LQGLYLGXDO�UHSRUWHG�HQJDJLQJ�LQ�WKDW�
DFWLYLW\�DW�OHDVW�RQFH�LQ�WKH�SUHFHGLQJ����PRQWKV��3DUWLFLSDWLRQ�
LV�D�JHQHUDO�LQGLFDWRU�RI�WKH�VL]H�RI�D�JLYHQ�PDUNHW�DQG�FDQ�
DOVR�EH�LQGLFDWLYH�RI�UHODWLYH�SXEOLF�LQWHUHVW��)RU�H[DPSOH��LI�
RYHU����SHUFHQW�RI�WKH�SRSXODWLRQ�JRHV�GD\�KLNLQJ��ZKHUHDV�
RQO\���SHUFHQW�SDUWLFLSDWH�LQ�VQRZPRELOLQJ��SXEOLF�UHVRXUFH�
PDQDJHPHQW�DJHQFLHV�DQG�SULYDWH�ODQG�PDQDJHUV�PD\�EH�
PRUH�FRQFHUQHG�ZLWK�SURYLGLQJ�KLNLQJ�WUDLOV�UDWKHU�WKDQ�
VQRZPRELOLQJ�RSSRUWXQLWLHV��,W�LV�LPSRUWDQW��WKHUHIRUH��IRU�

$)"15&3����
� 2XWGRRU�5HFUHDWLRQ�
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ODQG�PDQDJHUV�DQG�OHJLVODWRUV�WR�NQRZ�KRZ�PDQ\�SHRSOH�
SDUWLFLSDWH�LQ�D�JLYHQ�UHFUHDWLRQ�DFWLYLW\��DQG�KRZ�WKLV�
PHDVXUH�FRXOG�FKDQJH�RYHU�WLPH��0HDVXUHV�RI�SDUWLFLSDWLRQ��
HLWKHU�SHU�FDSLWD�RU�DEVROXWH�QXPEHUV�RI�SDUWLFLSDQWV��SURYLGH�
WKH�EURDGHVW�PHDVXUH�RI�D�UHFUHDWLRQ�PDUNHW��

$�VHFRQG�PHDVXUH�RI�UHFUHDWLRQ�XVH�RU�GHPDQG�LV�
FRQVXPSWLRQ��&RQVXPSWLRQ�FDQ�EH�PHDVXUHG�LQ�VXFK�XQLWV�
DV�QXPEHU�RI�WLPHV��GD\V��RU�WULSV�LQ�D�JLYHQ�\HDU��7KH�
)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��KDV�XVHG�
VXFK�FRQVXPSWLRQ�PHDVXUHV�DV�UHFUHDWLRQ�YLVLWRU�GD\V�DQG�
QDWLRQDO�IRUHVW�YLVLWV��$�FRQVXPSWLRQ�PHDVXUH�LV�LPSRUWDQW�
EHFDXVH�LW�DGGV�DQRWKHU�GLPHQVLRQ�WR�SDUWLFLSDWLRQ��$OWKRXJK�
UHVRXUFH�PDQDJHUV�SURYLGLQJ�UHFUHDWLRQ�RSSRUWXQLWLHV�
QHHG�WR�NQRZ�KRZ�PDQ\�SHRSOH�SDUWLFLSDWH��PDQ\�RI�WKHLU�
GHFLVLRQV�GHSHQG�HYHQ�PRUH�XSRQ�NQRZLQJ�KRZ�RIWHQ�DQG�
IRU�KRZ�ORQJ�SHRSOH�HQJDJH�LQ�DQ�DFWLYLW\��6XFK�LQIRUPDWLRQ�
FDQ�EH�FULWLFDO�WR�WKH�DOORFDWLRQ�RI�H[LVWLQJ�UHVRXUFHV��VXFK�DV�
FDPSVLWHV��DQG�LV�DOVR�XVHIXO�LQ�SODQQLQJ�WKH�GHYHORSPHQW�RI�
QHZ�YHQXHV��3DUWLFLSDWLRQ�DQG�FRQVXPSWLRQ�DW�WKH�UHJLRQDO�
OHYHO�WRJHWKHU�SURYLGH�WKH�EURDGHVW�PHDVXUHV�RI�D�UHFUHDWLRQ�
PDUNHW��7KH�UHJLRQDO�FRQVXPSWLRQ�PHDVXUH�XVHG�LQ�WKLV�
VWXG\�>LWHP��E��DERYH@�LV�WKH�QXPEHU�RI�GD\V�LQ�WKH�SUHYLRXV�
\HDU�WKDW�DQ�LQGLYLGXDO��UHVLGLQJ�LQ�WKH�6RXWK��UHSRUWHG�
HQJDJLQJ�LQ�D�VSHFL¿F�DFWLYLW\��$�GD\�LQ�WKLV�FDVH�IROORZV�
WKH�GH¿QLWLRQ�JLYHQ�E\�WKH�1DWLRQDO�6XUYH\�RQ�5HFUHDWLRQ�
DQG�WKH�(QYLURQPHQW��165(��GH¿QLWLRQ�RI�DQ�DFWLYLW\�GD\��
L�H���DQ\�DPRXQW�RI�WLPH�VSHQW�RQ�DQ�DFWLYLW\�RQ�D�JLYHQ�GD\��
ZKHWKHU�OHVV�WKDQ�DQ�KRXU�RU�IRU�VHYHUDO�KRXUV��ZKHWKHU�WKDW�
DFWLYLW\�ZDV�WKH�SULPDU\�UHDVRQ�IRU�UHFUHDWLQJ�RXWGRRUV�RU�
QRW��86'$�)RUHVW�6HUYLFH��������

7KH�SUHFHGLQJ�WZR�PHWULFV�DUH�RULJLQ�EDVHG��L�H���UHVXOWLQJ�
IURP�KRXVHKROG�OHYHO�VXUYH\LQJ��7KHUH�LV�QR�DGGLWLRQDO�
LQIRUPDWLRQ�DV�WR�ZKHUH�WKH�UHVSRQGHQW�HQJDJHG�LQ�WKH�
SDUWLFLSDWLRQ�IRU�DQ\�DFWLYLW\��5HVHDUFK�KDV�VKRZQ��KRZHYHU��
WKDW�WKH�YDVW�PDMRULW\�RI�RXWGRRU�UHFUHDWLRQ�WDNHV�SODFH�ZLWKLQ�
D�IHZ�KRXUV¶�GULYH�RI�RQH¶V�UHVLGHQFH��$QRWKHU�PHWULF��EDVHG�
RQ�WKH�GHVWLQDWLRQ�UDWKHU�WKDQ�RULJLQ��LV�WKH�RQ�VLWH�YLVLW��,Q�
DGGUHVVLQJ�LWHP��F��DERYH��VRXWKHUQ�QDWLRQDO�IRUHVW�UHFUHDWLRQ�
YLVLWV�E\�HDFK�RI�IRXU�GLIIHUHQW�VLWH�W\SHV��:LOGHUQHVV��GD\�XVH�
GHYHORSHG�VLWHV��RYHUQLJKW�XVH�GHYHORSHG�VLWHV��DQG�JHQHUDO�
IRUHVW�DUHD�VLWHV�DUH�XVHG��

3DVW�RXWGRRU�UHFUHDWLRQ�WUHQGV��DV�ZHOO�DV�UHFHQW�RQHV��DUH�
LPSRUWDQW�LQGLFDWRUV�RI�ZKDW�PD\�KDSSHQ�ZLWK�RXWGRRU�
UHFUHDWLRQ�LQ�WKH�QHDU�IXWXUH��FKDSWHU����+DOO�DQG�RWKHUV�
�������+RZHYHU��VLPSOH�GHVFULSWLYH�VWDWLVWLFV�RU�WUHQGV�GR�
QRW�IRUPDOO\�H[SORUH�XQGHUO\LQJ�IDFWRUV�DQG�DVVRFLDWLRQV�
ZKLFK�PD\�EH�GULYLQJ�WKHVH�WUHQGV��7KXV�D�WUHQG�PD\�EH�
RI�OLPLWHG�YDOXH�LI�WKH�WLPH�KRUL]RQ�LV�ORQJ�DQG�IDFWRUV�
GULYLQJ�WKH�WUHQG�DUH�H[SHFWHG�WR�GHYLDWH�VXEVWDQWLDOO\�
IURP�WKHLU�KLVWRULF�OHYHOV��7UHQG�DQDO\VLV�FDQ�WKHUHIRUH�EH�
VXSSOHPHQWHG�E\�GHYHORSPHQW�RI�SURMHFWLRQ�PRGHOV�ZKLFK�
DWWHPSW�WR�UHODWH�UHFUHDWLRQ�SDUWLFLSDWLRQ�GLUHFWO\�WR�IDFWRUV�

NQRZQ�WR�LQÀXHQFH�WKLV�EHKDYLRU��7KH�SURMHFWLRQ�PRGHOV�FDQ�
WKHQ�EH�XVHG�WR�VLPXODWH�IXWXUH�SDUWLFLSDWLRQ�E\�FRPELQLQJ�
H[WHUQDO�SURMHFWLRQV�RI�UHOHYDQW�IDFWRUV��LQFOXGLQJ�SRSXODWLRQ�
JURZWK��ZLWK�HVWLPDWHG�PRGHO�SDUDPHWHUV��6XFK�PRGHOLQJ�
DOORZV�FKDQJHV�LQ�UHFUHDWLRQ�SDUWLFLSDWLRQ�DQG�FRQVXPSWLRQ�
EHKDYLRU�RYHU�WLPH�WR�EH�DVVHVVHG�LQ�OLJKW�RI�SUHYLRXVO\�
XQVHHQ�FKDQJHV�LQ�IDFWRUV�GULYLQJ�WKLV�EHKDYLRU��H�J���ODUJH�
FKDQJHV�LQ�GHPRJUDSKLF��HFRQRPLF��DQG�ODQG�XVH�IDFWRUV��

3UHYLRXV�UHVHDUFK��%RZNHU�DQG�RWKHUV�������%RZNHU�
DQG�RWKHUV�������&LFFKHWWL�������+RI�DQG�.DLVHU�����E��
/HHZRUWK\�DQG�RWKHUV�������KDV�HVWDEOLVKHG�WKDW�IDFWRUV�
LQFOXGLQJ�UDFH��HWKQLFLW\��JHQGHU��DJH��LQFRPH��DQG�VXSSO\�RU�
SUR[LPLW\�WR�VHWWLQJV�DIIHFW�RXWGRRU�UHFUHDWLRQ�SDUWLFLSDWLRQ�
DV�ZHOO�DV�WKH�SDUWLFLSDWLRQ�LQWHQVLW\�RU�FRQVXPSWLRQ��
6LPLODUO\��WKHVH�IDFWRUV�DORQJ�ZLWK�RWKHUV��LQFOXGLQJ�GLVWDQFH�
DQG�TXDOLW\�GHVFULSWRUV��KDYH�EHHQ�XVHG�WR�H[SODLQ�YLVLWDWLRQ�
WR�VSHFL¿F�VLWHV��%RZNHU�DQG�RWKHUV�������%RZNHU�DQG�RWKHUV�
������(QJOLQ�DQG�6KRQNZLOHU��������5HOLDEOH�LQIRUPDWLRQ�
DERXW�WKHVH�IDFWRUV�LV�RIWHQ�DYDLODEOH�IURP�H[WHUQDO�VRXUFHV��
OLNH�WKH�8�6��&HQVXV�RU�SDUDOOHO�UHVHDUFK�HIIRUWV�DLPHG�DW�
PRGHOLQJ�DQG�VLPXODWLQJ�LQÀXHQWLDO�YDULDEOHV�LQWR�WKH�IXWXUH��
6XFK�LQIRUPDWLRQ�FDQ�WKXV�EH�DYDLODEOH�ORQJ�EHIRUH�UHFUHDWLRQ�
VXUYH\�UHVXOWV�FDQ�EH�REWDLQHG��

$�WZR�VWHS�DSSURDFK�ZDV�XVHG�WR�GHYHORS�SURMHFWLRQV�IRU�
SDUWLFLSDWLRQ�DQG�FRQVXPSWLRQ�RI����WUDGLWLRQDO�RXWGRRU�
UHFUHDWLRQ�DFWLYLWLHV��VHH�WDEOH�������7KH�¿UVW�VWHS��RU�PRGHO�
HVWLPDWLRQ�VWHS��IRFXVHG�RQ�WKH�GHYHORSPHQW�RI�VWDWLVWLFDO�
PRGHOV�RI�VRXWKHUQ�DGXOW�SHU�FDSLWD�SDUWLFLSDWLRQ�DQG�GD\V�RI�
SDUWLFLSDWLRQ��FRQGLWLRQDO�RQ�EHLQJ�D�SDUWLFLSDQW��IRU�HDFK�RI�WKH�
DFWLYLWLHV��7KH�VWDWLVWLFDO�PRGHOV�¿UVW�UHSUHVHQW�WKH�SUREDELOLW\�
WKDW�RQH�SDUWLFLSDWHG�LQ�DQ�DFWLYLW\��7KHQ��LI�RQH�SDUWLFLSDWHG��
WKH�QXPEHU�RI�GD\V�LV�PRGHOHG��7KHVH�PRGHOV�FDQ�EH�XVHG�
WR�HVWLPDWH�WKH�WRWDO�QXPEHU�RI�SDUWLFLSDQWV�DQG�WKH�WRWDO�
QXPEHU�RI�GD\V�RI�SDUWLFLSDWLRQ�IRU�HDFK�DFWLYLW\�E\�UHJLRQDO�
UHVLGHQWV��7KLV�LQIRUPDWLRQ�LV�LPSRUWDQW�DV�LW�DOORZV�D�EHWWHU�
XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�LQÀXHQFH�LQGLYLGXDO�UHFUHDWLRQ�
FKRLFHV�RU�EHKDYLRU��,Q�DGGLWLRQ��LW�DOORZV�RQH�WR�H[DPLQH�
KRZ��XQGHU�WKH�DVVXPSWLRQ�RI�VWDWLF�WDVWHV�DQG�SUHIHUHQFHV��
LQGLYLGXDO�EHKDYLRU�FKDQJHV�RYHU�WLPH�DV�XQGHUO\LQJ�IDFWRUV�
FKDQJH��6WDWLVWLFDO�PRGHOV�ZHUH�DOVR�GHYHORSHG�H[SODLQLQJ�WKH�
GHPDQG�IRU�YLVLWV�WR�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK�DFURVV�WKH�IRXU�
GLIIHUHQW�W\SHV�RI�VHWWLQJV�OLVWHG�DERYH�

7KH�VHFRQG�VWHS��RU�VLPXODWLRQ�VWHS��FRPELQHV�WKH�HVWLPDWHG�
PRGHOV�ZLWK�H[WHUQDO�SURMHFWLRQV�RI�UHOHYDQW�H[SODQDWRU\�
YDULDEOHV�WR�JHQHUDWH�HVWLPDWHG�SHU�FDSLWD�SDUWLFLSDWLRQ�
SUREDELOLWLHV�DQG�FRQGLWLRQDO�H[SHFWHG�GD\V�RI�SDUWLFLSDWLRQ�
IRU�HDFK�DFWLYLW\�DW����\HDU�LQWHUYDOV�WR�������3HU�FDSLWD�
HVWLPDWHV�DUH�LQ�WXUQ�FRPELQHG�ZLWK�SRSXODWLRQ�SURMHFWLRQV�
WR�GHULYH�UHJLRQDO�HVWLPDWHV�RI�DGXOW�SDUWLFLSDQWV�DQG�GD\V�
RI�SDUWLFLSDWLRQ�IRU�HDFK�DFWLYLW\��7KHVH�HVWLPDWHV�DUH�WKHQ�
XVHG�WR�FUHDWH�LQGLFHV�E\�ZKLFK������EDVHOLQH�HVWLPDWHV�
RI�SDUWLFLSDQWV�IRU�WKH�YDULRXV�DFWLYLWLHV��IRXQG�LQ�WDEOH������
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FDQ�EH�VFDOHG��,QGLFHV�RI�HVWLPDWHG�DGXOW�SDUWLFLSDQWV�IRU�
HDFK�RI�WKH����DFWLYLWLHV�DQG�GD\V�RI�DQQXDO�SDUWLFLSDWLRQ�
DUH�SUHVHQWHG�DFURVV�WKH�WKUHH������5HVRXUFHV�3ODQQLQJ�
$FW��53$��$VVHVVPHQW�VFHQDULRV�GHVFULEHG�EHORZ��)RU�
GLVFXVVLRQ��WKH�DFWLYLWLHV�DUH�JURXSHG�LQWR�WKH�EURDGHU�
FDWHJRULHV�DV�IROORZV��ODQG�EDVHG�DFWLYLWLHV��ZDWHU�EDVHG�
DFWLYLWLHV��DQG�ZLOGOLIH��VHH�WDEOH�������

)RU�VRXWKHUQ�QDWLRQDO�IRUHVW�YLVLWV��WKH�VLPXODWLRQ�VWHS�
FRQVLVWV�RI�FRPELQLQJ�HVWLPDWHG�YLVLWDWLRQ�PRGHOV�IRU�HDFK�
VLWH�W\SH�ZLWK�UHOHYDQW�SURMHFWHG�H[SODQDWRU\�YDULDEOHV�WR�
GHULYH�HVWLPDWHV�RI�FRQGLWLRQDO�H[SHFWHG�YLVLWV�DW��
���\HDU�LQWHUYDOV�WR�������7KHVH�HVWLPDWHV�DUH�FRPELQHG�
ZLWK�SURMHFWHG�SRSXODWLRQ�FKDQJHV�WR�GHULYH�LQGLFHV�E\�ZKLFK�
�����EDVHOLQH�HVWLPDWHV�RI�YLVLWV�SHU�VLWH�W\SH�FDQ�EH�VFDOHG��
,QGLFHV�RI�HVWLPDWHG�YLVLWV�IRU�HDFK�IRUHVW�VLWH�W\SH�DFURVV�
HDFK�RI�WKH�53$�$VVHVVPHQW�VFHQDULRV�DUH�SUHVHQWHG�EHORZ��

7KH�UHPDLQGHU�RI�WKH�FKDSWHU�SURFHHGV�DV�IROORZV��)LUVW��
ZH�SUHVHQW�D�EULHI�GLVFXVVLRQ�RI�WKH�VWDWLVWLFDO�PHWKRGV�DQG�
SUHYLRXV�UHVHDUFK�XSRQ�ZKLFK�RXU�SHU�FDSLWD�SDUWLFLSDWLRQ��
FRQVXPSWLRQ�PRGHOV��DQG�QDWLRQDO�IRUHVW�YLVLWDWLRQ�PRGHOV�
DUH�EDVHG��1H[W��ZH�GHVFULEH�WKH�GDWD�XVHG�LQ�WKH�HVWLPDWLRQ�
VWHS�LQFOXGLQJ�SURMHFWLRQV�RI�FRYDULDWHV�IRU�WKH�WKUHH�
DVVHVVPHQW�VFHQDULRV�DQG�UHOHYDQW�DVVXPSWLRQV��:H�WKHQ�
SUHVHQW�WKH�UHVXOWV�RI�RXU�HVWLPDWLRQ�DQG�VLPXODWLRQ�VWHSV�
IRU�UHJLRQDO�SDUWLFLSDWLRQ�DQG�GD\V�SURMHFWLRQV�E\�DFWLYLW\�
DQG�DVVHVVPHQW�VFHQDULR�WR�������6LPLODUO\��ZH�SUHVHQW�

SURMHFWLRQV�IRU�YLVLWV�E\�HDFK�RI�WKH�QDWLRQDO�IRUHVW�VLWH�W\SHV�
DQG�DVVHVVPHQW�VFHQDULRV�WR�������)LQDOO\��ZH�GLVFXVV�VRPH�
RI�WKH�NH\�¿QGLQJV�ZLWKLQ�DQG�DFURVV�FDWHJRULHV�DV�ZHOO�DV�
ZLWK�UHVSHFW�WR�GHPRJUDSKLFV�

0(7+2'6�$1'�'$7$

0RGHOV�XVHG�WR�DVVHVV�UHFUHDWLRQ�GHPDQG�GHFLVLRQV�FDQ�EH�
JURXSHG�LQWR�WKUHH�EDVLF�FDWHJRULHV��VLWH�VSHFL¿F�XVHU�PRGHOV��
VLWH�VSHFL¿F�DJJUHJDWH�PRGHOV��DQG�SRSXODWLRQ�OHYHO�PRGHOV�
�&LFFKHWWL��������3RSXODWLRQ�OHYHO�PRGHOLQJ�LV�XVHG�WR�DGGUHVV�
LWHPV��D��DQG��E��DERYH��ZKLOH�VLWH�VSHFL¿F�XVHU�PRGHOV�DUH�
GHYHORSHG�WR�DGGUHVV�LWHP��F���

&LFFKHWWL��������SLRQHHUHG�WKH�XVH�RI�FURVV�VHFWLRQDO�
SRSXODWLRQ�OHYHO�PRGHOV�ZLWK�WKH�KRXVHKROG�EDVHG������
1DWLRQDO�6XUYH\�RQ�5HFUHDWLRQ�DQG�WKH�(QYLURQPHQW�WR�
HVWLPDWH�DQQXDO�SDUWLFLSDWLRQ�DQG�XVH�QDWLRQDOO\�IRU�PDQ\�
RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV��(VWLPDWHG�PRGHOV�DQG�&HQVXV�
%XUHDX�SURMHFWLRQV�RI�VRFLR�GHPRJUDSKLF�YDULDEOHV�DQG�
SRSXODWLRQ�ZHUH�WKHQ�XVHG�WR�IRUHFDVW�SDUWLFLSDWLRQ�DQG�XVH�
WR�������7KH�FURVV�VHFWLRQDO�SRSXODWLRQ�OHYHO�DSSURDFK�KDV�
VXEVHTXHQWO\�EHHQ�XVHG�WR�HVWLPDWH�DQG�SURMHFW�SDUWLFLSDWLRQ�
DQG�XVH�IRU�UHFUHDWLRQ�DFWLYLWLHV�DW�QDWLRQDO�DQG�UHJLRQDO�
OHYHOV��%RZNHU�������%RZNHU�DQG�RWKHUV�������+RI�DQG�
.DLVHU�����D������E��/HHZRUWK\�DQG�RWKHUV�������:DOVK�DQG�
RWKHUV��������$OWHUQDWLYH�DSSURDFKHV��ZKHUHLQ�SRSXODWLRQ�
GDWD�ZHUH�FRPELQHG�ZLWK�LQGLYLGXDO�VLWH�OHYHO�GDWD�WR�SURMHFW�

7DEOH����²2XWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LQ�WKH�6RXWK��������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�
QXPEHU�RI�GD\V

$FWLYLW\
3DUWLFLSDWLRQ

5DWH
3DUWLFLSDQWV
�WKRXVDQGV�

'D\V
�PLOOLRQV�

/DQG�EDVHG
'HYHORSHG�6LWH�8VH³)DPLO\�JDWKHULQJ��SLFQLFNLQJ��GHYHORSHG�FDPSLQJ ���� �������� �����
+RUVHEDFN�ULGLQJ�RQ�WUDLOV ���� ������� ����
+LNLQJ²'D\�KLNLQJ ���� �������� �����
0RWRUL]HG�2II�URDG²2II�URDG�GULYLQJ ���� �������� �����
3ULPLWLYH²9LVLWLQJ�D�:LOGHUQHVV��SULPLWLYH�FDPSLQJ��EDFNSDFNLQJ ���� ������ �����
:DWHU�EDVHG
0RWRUL]HG�:DWHU²0RWRU�ERDWLQJ��ZDWHU�VNLLQJ��SHUVRQDO�ZDWHU�FUDIW ���� �������� �����
1RQ�PRWRUL]HG²&DQRHLQJ��ND\DNLQJ��UDIWLQJ ���� �������� ����
:LOGOLIH
%LUGLQJ²9LHZLQJ�RU�SKRWRJUDSKLQJ�ELUGV ���� �������� �������
)LVKLQJ ���� �������� �����
+XQWLQJ ���� �������� �����

6RXUFH��165(������������Q ���������8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

SDUWLFLSDWLRQ�RU�FRQVXPSWLRQ�KDYH�DOVR�EHHQ�XVHG��%RZNHU�DQG�
RWKHUV�������&RUGHOO�DQG�%HUJVWURP�������&RUGHOO�DQG�RWKHUV�
������(QJOLQ�DQG�6KRQNZLOHU�������(QJOLVK�DQG�RWKHUV��������

$�PDMRU�GUDZEDFN�RI�FURVV�VHFWLRQDO�PRGHOV��LPSRVHG�E\�WKH�
QDWXUH�RI�WKH�GDWD��LV�WKDW�WKH�VWUXFWXUH�RI�WKH�HVWLPDWHG�PRGHOV�
UHPDLQV�FRQVWDQW�RYHU�WKH�IRUHFDVW�SHULRG��)RU�H[DPSOH��WKH�
IDFWRUV�WKDW�LQÀXHQFH�SDUWLFLSDWLRQ�RU�XVH�DUH�DVVXPHG�WR�KDYH�
WKH�VDPH�HIIHFWV�WKURXJKRXW�WKH�SURMHFWLRQ�SHULRG��+HQFH��
EDUULQJ�PDMRU�VKLIWV�LQ�GHPRJUDSKLFV��WKH�UHVXOWV�DUH�SULPDULO\�
GULYHQ�E\�SRSXODWLRQ�JURZWK��7KLV�DVVXPSWLRQ�FDQ�EH�WHQXRXV��
)RU�H[DPSOH��QHZ�VSRUWV�EURXJKW�DERXW�E\�WHFKQRORJLFDO�
FKDQJHV�RU�VKLIWV�LQ�WDVWHV�DQG�SUHIHUHQFHV��VXFK�DV�PRXQWDLQ�
ELNLQJ��MHW�VNLLQJ��VQRZERDUGLQJ��ÀDW�ZDWHU�ND\DNLQJ��DQG�
RULHQWHHULQJ�DUH�XQOLNHO\�WR�EH�FRUUHFWO\�UHSUHVHQWHG�LQ�WKH�
PRGHOV��0RUHRYHU��LI�GDWD�DUH�FROOHFWHG�ZKLOH�DFWLYLWLHV�DUH�LQ�
D�QHZ�RU�UDSLG�JURZWK�SKDVH��UHFHQW�WUHQGV�FDQ�EH�SRWHQWLDOO\�
YHU\�PLVOHDGLQJ��)RU�H[DPSOH��&RUGHOO�DQG�RWKHUV��FKDSWHU����
UHSRUW�D�UHFHQW�LQFUHDVH�LQ�ND\DNLQJ�RI�����SHUFHQW��VRPHWKLQJ�
XQOLNHO\�WR�EH�VXVWDLQHG�LQWR�WKH�IXWXUH��1HYHUWKHOHVV��ZLWKRXW�
DSSURSULDWH�WLPH�VHULHV�GDWD��UHVHDUFKHUV�DUH�OHIW�ZLWK�WKH�XVH�
RI�FURVV�VHFWLRQDO�PRGHOV�DQG�WKHLU�LQKHUHQW�OLPLWDWLRQV��DV�D�
VHFRQG�EHVW�DOWHUQDWLYH�WR�HVWLPDWH�DQG�IRUHFDVW�SDUWLFLSDWLRQ�
DQG�XVH��$�IXUWKHU�GUDZEDFN�RI�WKHVH�PRGHOV�LV�WKDW�LW�LV�
GLI¿FXOW�WR�DFFRXQW�IRU�WKH�GDPSHQLQJ�HIIHFWV�RI�IXWXUH�
FRQJHVWLRQ��VXSSO\�OLPLWDWLRQV��DQG�SULFH�FKDQJHV�RQ�JURZWK�LQ�
SDUWLFLSDWLRQ�DQG�XVH�

5HJLRQDO�FURVV�VHFWLRQDO�SRSXODWLRQ�OHYHO�ORJLVWLF�PRGHOV�DUH�
XVHG�WR�GHVFULEH�WKH�SUREDELOLW\�RI�DGXOW�SDUWLFLSDWLRQ�LQ�HDFK�
RI�WKH����DFWLYLWLHV�DV�

3LM� �>����H[S��í�;LM�%�@� ���

ZKHUH��3LM�LV�WKH�SUREDELOLW\�WKDW�WKH�MWK�LQGLYLGXDO�SDUWLFLSDWHG�
LQ�WKH�LWK�UHFUHDWLRQ�DFWLYLW\�LQ�WKH�SUHFHGLQJ�\HDU��7KH�YHFWRU�
;LM�FRQWDLQV�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�XQLTXH�WR�
DFWLYLW\�L�IRU�LQGLYLGXDO�M�DQG�UHOHYDQW�VXSSO\�YDULDEOHV�IRU�
DFWLYLW\�L�SHUWDLQLQJ�WR�LQGLYLGXDO�M¶V�ORFDWLRQ��WDEOH�������DQG�
%�UHSUHVHQWV�D�YHFWRU�RI�SDUDPHWHUV�ZKLFK�DUH�HVWLPDWHG�
XVLQJ�1/2*,7������*UHHQH��������

/RJLVWLF�PRGHOV�IRU�HDFK�DFWLYLW\��EDVHG�RQ�165(�GDWD�IURP�
����±������ZHUH�FRPELQHG�ZLWK������EDVHOLQH�SRSXODWLRQ�
ZHLJKWHG�VDPSOH�PHDQV�IRU�WKH�H[SODQDWRU\�YDULDEOHV�WR�
FUHDWH�DQ�LQLWLDO�SUHGLFWHG�SHU�FDSLWD�SDUWLFLSDWLRQ�UDWH�
IRU�HDFK�DFWLYLW\��7KH�SHU�FDSLWD�SDUWLFLSDWLRQ�UDWHV�ZHUH�
UHFDOFXODWHG�DW����\HDU�LQWHUYDOV�XVLQJ�SURMHFWHG�H[WHUQDO�
GDWD��,QGLFHV�ZHUH�WKHQ�FUHDWHG�IRU�WKH�SDUWLFLSDWLRQ�UDWHV�
E\�ZKLFK�WKH�165(���������DYHUDJH�SRSXODWLRQ�ZHLJKWHG�
SDUWLFLSDWLRQ�IUHTXHQFLHV��EDVHOLQHV��ZHUH�VFDOHG��OHDGLQJ�
WR�LQGH[HG�SHU�FDSLWD�SDUWLFLSDWLRQ�UDWHV�IRU�HDFK�RI�WKH����
DFWLYLWLHV��,QGH[LQJ�WKH�����������DYHUDJHV�E\�FKDQJHV�LQ�
PRGHO�SUHGLFWHG�UDWHV�ZDV�MXGJHG�WR�EH�VXSHULRU�LQ�WHUPV�
RI�PLWLJDWLQJ�SRWHQWLDO�QRQ�OLQHDULW\�ELDVHV�DVVRFLDWHG�ZLWK�

FRPSOHWH�UHOLDQFH�RQ�ORJLVWLF�SUHGLFWHG�YDOXHV��6RXWHU�DQG�
%RZNHU��������7KH�LQGH[HG�SDUWLFLSDWLRQ�UDWH�HVWLPDWHV�
ZHUH�WKHQ�FRPELQHG�ZLWK�SURMHFWHG�FKDQJHV�LQ�SRSXODWLRQ��
DFFRUGLQJ�WR�HDFK�RI�WKH�WKUHH������53$�$VVHVVPHQW�
VFHQDULRV��WR�\LHOG�LQGH[HG�YDOXHV�IRU�WRWDO�DGXOW�SDUWLFLSDQWV�
DFURVV�WKH����DFWLYLWLHV��

3DUWLFLSDWLRQ�LQWHQVLW\�RU�FRQVXPSWLRQ�PRGHOV�DUH�VLPLODU�WR�
WKH�SDUWLFLSDWLRQ�PRGHOV�OLVWHG�DERYH�H[FHSW�WKDW�DQ�LQWHJHU�
PHWULF�UHSUHVHQWV�XVH��H�J���WLPHV��GD\V��WULSV��PRGHOHG�
UDWKHU�WKDQ�WKH�ELQDU\��\HV�QR��FKRLFH�WR�SDUWLFLSDWH��7KH�
JHQHUDO�VSHFL¿FDWLRQ�IRU�WKH�SRSXODWLRQ�OHYHO�FRQVXPSWLRQ�
PRGHO�LV��

<LM� �I��;M��4M�����XM� ����

ZKHUH��<LM�UHSUHVHQWV�WKH�DQQXDO�QXPEHU�RI�WLPHV�RU�GD\V�WKDW�
LQGLYLGXDO�M�SDUWLFLSDWHV�LQ�DFWLYLW\�L��;M�LV�D�YHFWRU�RI�VRFLR�
GHPRJUDSKLF�FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�LQGLYLGXDO�M��4M�
LV�D�YHFWRU�RI�VXSSO\�UHOHYDQW�YDULDEOHV��DQG�XM�LV�D�UDQGRP�
GLVWXUEDQFH�WHUP��7KHVH�LQWHJHU�RU�FRXQW�GDWD�PRGHOV�DUH�
RIWHQ�HVWLPDWHG�XVLQJ�QHJDWLYH�ELQRPLDO�VSHFL¿FDWLRQV�ZLWK�
D�OLQN�IXQFWLRQ�RI�VHPL�ORJDULWKPLF�IRUP��%RZNHU�������
%RZNHU�DQG�RWKHUV�������=DZDFNL�DQG�RWKHUV��������

$OWHUQDWLYHO\��LI�RQH�WKLQNV�WKDW�REVHUYHG�]HURV�IRU�WKH�
GHSHQGHQW�YDULDEOH�DUH�H[FHVVLYH�RU�QRW�HQWLUHO\�FDXVHG�E\�WKH�
VDPH�GDWD�JHQHUDWLQJ�SURFHVV�DV�WKH�SRVLWLYH�YDOXHV��D�KXUGOH�
PRGHO�VWUXFWXUH�FDQ�EH�HPSOR\HG��&DPHURQ�DQG�7ULYHGL�
������S��������7KH�KXUGOH�PRGHO�FRPELQHV�WKH�SUREDELOLW\�RI�
SDUWLFLSDWLRQ��WKUHVKROG��ZLWK�WKH�HVWLPDWHG�QXPEHU�RI�GD\V�
IRU�WKRVH�SDUWLFLSDWLQJ��L�H���

<LM� �3LM��<LM��\!�� ���

7KH�KXUGOH�PRGHO�DOORZV�GLIIHUHQW�YHFWRUV�RI�H[SODQDWRU\�
YDULDEOHV�IRU�WKH�UHVSHFWLYH�SUREDELOLW\�DQG�FRQGLWLRQDO�
GD\V�SRUWLRQV�RI�WKH�PRGHO��KHUH�HVWLPDWHG�DV�D�WUXQFDWHG�
QHJDWLYH�ELQRPLDO��DQG�WKXV�OHDGV�WR�WZR�XQLTXH�VHWV�RI�
HVWLPDWHG�SDUDPHWHUV��0RGHO�SDUDPHWHUV�IRU�HDFK�RI�WKH�
���PRGHOV�IRU�UHJLRQDO�DFWLYLW\�GD\V�ZHUH�HVWLPDWHG�ZLWK�
1/2*,7������*UHHQH�������XVLQJ�165(�GDWD�IRU�VRXWKHUQ�
KRXVHKROGV�IURP������WR�������6LPLODU�WR�WKH�SURFHGXUH�
ZLWK�WKH�SDUWLFLSDWLRQ�PRGHOV�DQG�LQGLFHV��KXUGOH�PRGHO�
SDUDPHWHU�HVWLPDWHV�DUH�FRPELQHG�ZLWK������165(�EDVHOLQH�
SDUWLFLSDWLRQ�DQG�GD\V�HVWLPDWHV��SURMHFWHG�H[SODQDWRU\�
YDULDEOHV��DQG�SURMHFWHG�SRSXODWLRQ�FKDQJHV�XQGHU�HDFK�RI�WKH�
53$�$VVHVVPHQW�VFHQDULRV��$�%��$���%���WR�SURYLGH�LQGLFHV�
RI�SURMHFWHG�JURZWK�RI�DQQXDO�GD\V�RI�SDUWLFLSDWLRQ�IRU�WKH��
���DFWLYLWLHV�OLVWHG�LQ�WDEOH�����

6LWH�VSHFL¿F�XVHU�PRGHOV�ZHUH�GHYHORSHG�WR�GHVFULEH�WKH�
GHPDQG�IRU�UHFUHDWLRQ�YLVLWV�WR�VRXWKHUQ�QDWLRQDO�IRUHVWV�E\�
HDFK�RI�IRXU�IRUHVW�VHWWLQJV��:LOGHUQHVV��GD\�XVH�GHYHORSHG�
VLWHV��RYHUQLJKW�XVH�GHYHORSHG�VLWHV��DQG�JHQHUDO�IRUHVW�DUHD�

�



���
&+$37(5�����2XWGRRU�5HFUHDWLRQ�

VLWHV��7KHVH�VHWWLQJV�FRUUHVSRQG�WR�WKH�VDPSOLQJ�VWUDWD�XVHG�
WR�FROOHFW�DOO�YLVLWRU�XVH�LQIRUPDWLRQ�LQ�WKH�QDWLRQDO�IRUHVW�
V\VWHP��(QJOLVK�DQG�RWKHUV�������86'$�)RUHVW�6HUYLFH�
�������7KH�GDWD�XVHG�IRU�WKH�RQ�VLWH�YLVLWDWLRQ�PRGHOV�ZHUH�
REWDLQHG�IURP�WKH�)RUHVW�6HUYLFH¶V�1DWLRQDO�9LVLWRU�8VH�
0RQLWRULQJ�3URJUDP�GDWDEDVH�IRU�URXQG�RQH�DQG�SRROHG�
DFURVV�DOO�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK��

3RROHG��RQ�VLWH��LQGLYLGXDO�WUDYHO�FRVW�PRGHOV�DUH�FRPPRQO\�
XVHG�WR�H[DPLQH�IRUHVW�UHFUHDWLRQ�YLVLWDWLRQ��%RZNHU�DQG�
RWKHUV�������(QJOLQ�DQG�6KRQNZLOHU�������2YDVNDLQHQ�DQG�
RWKHUV��������7KH�PRGHOLQJ�DSSURDFK�IROORZV�(QJOLQ�DQG�
6KRQNZLOHU��������ZKHUHLQ�D�WUXQFDWHG�QHJDWLYH�ELQRPLDO�
VSHFL¿FDWLRQ��DGMXVWHG�WR�DFFRXQW�IRU�HQGRJHQRXV�VWUDWL¿FDWLRQ��
LV�XVHG�ZLWK�D�VHPL�ORJDULWKPLF�OLQN�IXQFWLRQ��)RU�HDFK�RI�WKH�
VLWH�W\SHV��WKH�PRGHOV�FDQ�EH�JHQHUDOO\�VSHFL¿HG�DV�

/Q�<LN� �I��7&LN��6(L��46N�� ���

ZKHUH��/Q�<LN�LV�WKH�QDWXUDO�ORJ�RI�DQQXDO�YLVLWV�E\�WKH�LWK�
JURXS�WR�WKH�NWK�IRUHVW��7&LN�LV�WKH�WUDYHO�FRVW�IRU�WKH�LWK�JURXS�

WR�WKH�NWK�IRUHVW��6(L�LV�D�YHFWRU�RI�FKDUDFWHULVWLFV�RI�WKH�LWK�
JURXS��DQG�46N�LV�D�YHFWRU�RI�FKDUDFWHULVWLFV�UHODWHG�WR�WKH�
NWK�IRUHVW��)RU�D�PRUH�FRPSOHWH�GLVFXVVLRQ�RI�WKH�PRGHOLQJ�
DSSURDFK�DQG�SURFHGXUHV�VHH�6DUGDQD���������

6LPLODU�WR�WKH�VLPXODWLRQ�VWHS�LQ�WKH�SDUWLFLSDWLRQ�DQG�GD\V�
SURMHFWLRQV��PRGHO�SDUDPHWHU�HVWLPDWHV�ZHUH�¿UVW�FRPELQHG�
ZLWK�SURMHFWHG�YDOXHV�IRU�UHOHYDQW�H[SODQDWRU\�YDULDEOHV�WR�
REWDLQ�SURMHFWLRQV�RI�SHU�JURXS�YLVLWV�WR�HDFK�RI�WKH�IRXU�VLWH�
W\SHV�DW����\HDU�LQWHUYDOV�WR�������7KHVH�HVWLPDWHV�ZHUH�
LQ�WXUQ�DGMXVWHG�IRU�DYHUDJH�JURXS�VL]H��QXPEHU�LQ�WUDYHO�
SDUW\��E\�VHWWLQJ�W\SH�WR�REWDLQ�SURMHFWLRQV�RI�FRQGLWLRQDO�
VLWH�YLVLWV�SHU�JURXS��(QJOLQ�DQG�6KRQNZLOHU��������DSSOLHG�
VXFK�FRQGLWLRQDO�VLWH�YLVLW�PHDQV�DFURVV�D�JHQHUDO�SRSXODWLRQ�
WR�IRUHFDVW�:LOGHUQHVV�YLVLWV�LQ�WKH�6WDWH�RI�:DVKLQJWRQ��
+RZHYHU��WKLV�DSSURDFK�LV�PLVJXLGHG�LI�WKH�XQNQRZQ�
SRSXODWLRQ�RI�SRWHQWLDO�YLVLWRUV�LV�QRW�LGHQWLFDO�WR�WKH�RYHUDOO�
6WDWH�RU�UHJLRQDO�SRSXODWLRQ��7R�DGGUHVV�WKLV�SUREOHP��DQG�
WR�FUHDWH�DSSURSULDWH�JURZWK�LQGLFHV��ZH�DVVXPH�WKDW�WKH�
SURSRUWLRQ�RI�WKH�SRSXODWLRQ�ZKR�ZRXOG�EH�LQ�WKH�PDUNHW�WR�
YLVLW�VRXWKHUQ�QDWLRQDO�IRUHVWV�LV�DQ�XQNQRZQ�FRQVWDQW��.��RI�

7DEOH����²6RFLRHFRQRPLF�DQG�VXSSO\�YDULDEOHV�IRU�SDUWLFLSDWLRQ�DQG�GD\V�SURMHFWLRQV�IRU�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�
LQ�WKH�6RXWK

9DULDEOH 'HVFULSWLRQ�
*HQGHU � PDOH
$PHULFDQ�,QGLDQ� � $PHULFDQ�,QGLDQ��QRQ�+LVSDQLF��� RWKHUZLVH
$VLDQ�3DFLÀF�,VODQGHU � $VLDQ�3DF�,VODQGHU��� RWKHUZLVH
+LVSDQLF � +LVSDQLF��� RWKHUZLVH
%ODFN � %ODFN��QRQ�+LVSDQLF��� RWKHUZLVH
%DFKHORUҋV � %DFKHORUҋV�GHJUHH��� RWKHUZLVH
%HORZ�+LJK�6FKRRO � /HVV�WKDQ�KLJK�VFKRRO��� RWKHUZLVH
3RVW�*UDGXDWH � 3RVW�JUDGXDWH�GHJUHH��� RWKHUZLVH
6RPH�&ROOHJH � 6RPH�FROOHJH�RU�WHFKQLFDO�VFKRRO��� RWKHUZLVH
$JH 5HVSRQGHQW�DJH�LQ�\HDUV
$JH�6TXDUHG 5HVSRQGHQW�DJH�VTXDUHG
,QFRPH 5HVSRQGHQW�KRXVHKROG�LQFRPH�������GROODUV�
3RSXODWLRQ�'HQVLW\ &RXQW\�DUHD�GLYLGHG�E\�SRSXODWLRQ��%DVH������
&RDVWDO � &RXQW\�RQ�FRDVW����RWKHUZLVH

IRUBUDQBSFDS� 6XP�RI�IRUHVW�ODQG�DFUHV�DQG�UDQJHODQG�DFUHV�GLYLGHG�E\�SRSXODWLRQ�DW�FRXQW\�OHYHO�DQG�DW����������
����PLOH�UDGLL��%DVH�������

ZDWHUBSFDS :DWHU�DFUHV�GLYLGHG�E\�SRSXODWLRQ�DW�FRXQW\�OHYHO�DQG�DW��������������PLOH�UDGLL��%DVH�������
PWQVBSFDS� $FUHV�LQ�PRXQWDLQRXV�GLYLGHG�E\�SRSXODWLRQ��%DVH������
SFWBPWQVBSFDS� 3HUFHQWDJH�RI�FRXQW\�DFUHV�LQ�PRXQWDLQV�GLYLGHG�E\�SRSXODWLRQ��[���������%DVH�������
QDWSDUNBSFDS� 1XPEHU�RI�QDWXUH�SDUNV�DQG�VLPLODU�LQVWLWXWLRQV�GLYLGHG�E\�SRSXODWLRQ��[���������%DVH������
IHGBODQGBSFDS 6XP�86)6��136��86):6��%/0��86%5��79$��DQG�86$&(�DFUHDJH�GLYLGHG�E\�SRSXODWLRQ��%DVH������
DYJBHOHY $YHUDJH�HOHYDWLRQ�LQ�PHWHUV�DW�FRXQW\�OHYHO�DQG��������������PLOH�UDGLL��%DVH������
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VRPH�PDJQLWXGH�OHVV�WKDQ�RQH��7KHUHIRUH��WKH�WRWDO�FKDQJH�LQ�
YLVLWV�IRU�D�JLYHQ�VLWH�W\SH�EHWZHHQ�DQ\�WZR�WLPH�SHULRGV�FDQ�
EH�UHSUHVHQWHG�DV�

G79W�W��� �>.W��(�<�W��323W���í�.W(�<�W323W@� ���

ZKHUH��G�UHSUHVHQWV�WKH�WRWDO�GLIIHUHQWLDO�RSHUDWRU��79W�LV�WKH�
WRWDO�DQQXDO�YLVLWV�LQ�WLPH�W��(�<�W�LV�PHDQ�YLVLWV�SHU�JURXS�
IURP�WKH�WUXQFDWHG�QHJDWLYH�ELQRPLDO�PRGHO��DQG�323W�LV�WKH�
RYHUDOO�SRSXODWLRQ�LQ�WLPH�W��$V�WKH�.¶V�LQ�����DUH�DVVXPHG�
FRQVWDQW��DQ�LQGH[�RI�FKDQJH�FDQ�EH�FUHDWHG�GLYLGLQJ�WKH�
¿UVW�WHUP�E\�WKH�VHFRQG�WHUP�LQ�����DQG�XVLQJ�WKH�PRGHO�
SDUDPHWHUV�DORQJ�ZLWK�SURMHFWLRQV�RI�H[SODQDWRU\�YDULDEOHV�
DQG�SRSXODWLRQ�IRU�WKH�JLYHQ�WLPH�SHULRG��(VWLPDWHV�RI�
VRXWKHUQ�QDWLRQDO�IRUHVW�YLVLWV�E\�VLWH�W\SH�IRU������GHULYHG�
IURP�WKH�1DWLRQDO�9LVLWRU�8VH�0RQLWRULQJ�3URJUDP�GDWDEDVH�
FDQ�WKHQ�EH�VFDOHG�E\�WKH�HVWLPDWHG�JURZWK�LQGH[�WR�GHULYH�
SURMHFWLRQV�RI�YLVLWV�WR�������

5(68/76

7KH�UHVXOWV�UHSRUWHG�LQ�WKLV�VHFWLRQ�FRPELQH�WKH�PRGHOV�DQG�
LQGH[LQJ�SURFHGXUHV�GLVFXVVHG�DERYH�ZLWK�SURMHFWLRQV�RI�
SRSXODWLRQ�FKDQJH��HFRQRPLF�JURZWK��DQG�ODQG�XVH�FKDQJH�
FRPPRQ�WR�WKUHH�IXWXUH�VFHQDULRV�IURP�WKH�)RUHVW�6HUYLFH¶V�
�����53$�$VVHVVPHQW��7KH�JRDO�RI�WKH�$VVHVVPHQW�LV�WR�
FKDUDFWHUL]H�WKH�FRPPRQ�GHPRJUDSKLF��VRFLRHFRQRPLF��
DQG�WHFKQRORJLFDO�GULYLQJ�IRUFHV�XQGHUO\LQJ�FKDQJHV�LQ�
UHVRXUFH�FRQGLWLRQV�LQ�RUGHU�WR�HYDOXDWH�WKH�VHQVLWLYLW\�RI�
UHVRXUFH�WUHQGV�WR�D�IHDVLEOH�IXWXUH�UDQJH�RI�WKHVH�GULYLQJ�
IRUFHV��7KH�XVH�RI�VFHQDULRV�OLQNV�XQGHUO\LQJ�DVVXPSWLRQV�
RI�WKH�LQGLYLGXDO�DQDO\VHV�DQG�IUDPHV�WKH�IXWXUH�XQFHUWDLQW\�
LQ�WKHVH�GULYLQJ�IRUFHV�ZLWKLQ�WKH�LQWHJUDWHG�PRGHOLQJ�DQG�
DQDO\VLV�IUDPHZRUN�RI�WKH������53$�$VVHVVPHQW��

7KUHH�VFHQDULRV��FRQVLGHUHG�HTXDOO\�OLNHO\��ZHUH�
FKRVHQ�WKDW�DUH�OLQNHG�WR�JOREDOO\�FRQVLVWHQW�DQG�ZHOO�
GRFXPHQWHG�VFHQDULRV�XVHG�LQ�WKH�)RXUWK�$VVHVVPHQW�E\�
WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&�
�������7KH�VFHQDULRV�LQFOXGH�D�UDQJH�RI�IXWXUH�JOREDO�DQG�
8�6��VRFLRHFRQRPLF�DQG�FOLPDWH�FRQGLWLRQV�WKDW�DUH�OLNHO\�
WR�KDYH�GLIIHUHQW�HIIHFWV�RQ�IXWXUH�8�6��UHVRXUFH�FRQGLWLRQV�
DQG�WUHQGV��86'$�)RUHVW�6HUYLFH��������7KH�,3&&�VFHQDULR�
³QDPHV´�KDYH�EHHQ�PDLQWDLQHG�LQ�ERWK�WKH�53$�$VVHVVPHQW�
DQG�LQ�WKLV�FKDSWHU�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
GRFXPHQWDWLRQ�IRU�FRQWLQXLW\��$�%��$���DQG�%���7KH�,3&&�
JOREDO�GDWD�ZHUH�VFDOHG�WR�WKH�8�6��QDWLRQDO�DQG�VXE�QDWLRQDO��
OHYHOV��KHUH�WKH�6RXWK��WR�IDFLOLWDWH�WKH�UHVRXUFH�DQDO\VHV�
IRU�WKH������53$�$VVHVVPHQW��8�6��JURVV�GRPHVWLF�SURGXFW�
�*'3��DQG�SRSXODWLRQ�SURMHFWLRQV�XVHG�LQ�,3&&�DQDO\VHV�
ZHUH�XSGDWHG��DQG�WKH�XSGDWHG�8�6��SRSXODWLRQ�DQG�
GLVSRVDEOH�SHUVRQDO�LQFRPH�GDWD�ZHUH�WKHQ�GRZQVFDOHG�WR�WKH�
VRXWKHUQ�FRXQW\�OHYHO��86'$�)RUHVW�6HUYLFH�������=DUQRFK�
DQG�RWKHUV��������

$V�VKRZQ�LQ�¿JXUHV�����DQG������$�%�FRUUHVSRQGV�WR�PLG�
UDQJH�SRSXODWLRQ�JURZWK�DQG�WKH�KLJKHVW�KRXVHKROG�LQFRPH�
OHYHO�RI�WKH�WKUHH�,3&&�VFHQDULRV��8QGHU�WKLV�VFHQDULR��WKH�
6RXWK�FDQ�H[SHFW�WR�VHH�DERXW�����PLOOLRQ�SHRSOH������PLOOLRQ�
DGXOWV��DQG�DQ�DYHUDJH�KRXVHKROG�LQFRPH�RI����������E\�
������6FHQDULR�$��SURMHFWV�WKH�KLJKHVW�SRSXODWLRQ�JURZWK��
UHDFKLQJ�DERXW�����PLOOLRQ�SHRSOH������PLOOLRQ�DGXOWV��E\�
������DQG�WKH�ORZHVW�SURMHFWHG�KRXVHKROG�LQFRPH��DURXQG�
���������6FHQDULR�%��SURMHFWV�WKH�ORZHVW�SRSXODWLRQ�JURZWK�
DQG�PLG�OHYHO�SHUVRQDO�LQFRPH��SUHGLFWLQJ�D�SRSXODWLRQ�
RI�����PLOOLRQ�SHRSOH������PLOOLRQ�DGXOWV��ZLWK�DYHUDJH�
KRXVHKROG�LQFRPH�DERXW���������

,Q�DFFRUGDQFH�ZLWK�WKH�DVVHVVPHQW�VFHQDULRV�$�%��$���
DQG�%���SURMHFWHG�ODQG�XVH�FKDQJHV�DUH�LQFRUSRUDWHG�IURP�
:HDU��������WR�GHYHORS�VXSSO\�YDULDEOHV�OLVWHG�LQ�WDEOH������
1DWLRQDOO\��:HDU¶V�SURMHFWLRQV�LQGLFDWH�DQ�LQFUHDVH�LQ�XUEDQ�
DUHD�RI�������PLOOLRQ�DFUHV�SHU�\HDU�EHWZHHQ������DQG�������
ZLWK�D�GHFOLQH�LQ�IRUHVW�DUHD�RI�������PLOOLRQ�DFUHV��DQG�
GHFOLQH�LQ�FURSODQG�RI�������PLOOLRQ�DFUHV�E\�������:HDU�DOVR�
SURMHFWV�WKDW�DERXW����SHUFHQW�RI�IRUHFDVWHG�IRUHVW�ODQG�ORVVHV�
DUH�IRXQG�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV�ZLWK�PRUH�WKDQ�KDOI�
LQ�WKH�6RXWK��)RU�WKH�6RXWK��:HDU��FKDSWHU����IRUHFDVWV�IRUHVW�
DFUHDJH�ORVVHV�RI�������PLOOLRQ�DFUHV�RU�DERXW������SHUFHQW�IRU�
&RUQHUVWRQHV�EDVHG�RQ�VFHQDULRV�$�%�DQG�%���%DVHG�RQ�WKH�
IRUHFDVWV�RI�ODQG�XVH�FKDQJH�IURP�:HDU��FKDSWHU����DFURVV�WKH�
WKUHH�VFHQDULRV�DGRSWHG�LQ�WKLV�FKDSWHU��IRUHVW�DQG�UDQJHODQG�
SHU�FDSLWD�DFURVV�WKH�6RXWK�EHWZHHQ������DQG������LV�
H[SHFWHG�WR�GHFOLQH�DERXW����SHUFHQW�XQGHU�$�%�����SHUFHQW�
XQGHU�$���DQG�DERXW����SHUFHQW�XQGHU�%���)HGHUDO�ODQGV�
DQG�DUHDV�FRYHUHG�E\�ZDWHU�DUH�DVVXPHG�VWDWLF�WKURXJKRXW�
WKH�SURMHFWLRQ�SHULRG��)XUWKHU�GHWDLOV�UHJDUGLQJ�H[SODQDWRU\�
YDULDEOHV�FDQ�EH�IRXQG�LQ�FKDSWHU���DSSHQGL[�$��UHWULHYDEOH�
DW�KWWS���ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����
KWPO��

3DUWLFLSDQWV�DQG�'D\V�RI�5HFUHDWLRQ�3DUWLFLSDWLRQ

(VWLPDWLRQ�UHVXOWV�IRU�WKH�SDUWLFLSDWLRQ�DQG�GD\V�PRGHOV�
DQG�UHODWHG�SURMHFWLRQV�IRU�$�%��$���DQG�%��DUH�UHSRUWHG�LQ�
FKDSWHU���DSSHQGL[�$��UHWULHYDEOH�DW�KWWS���ZZZ�VUV�IV�XVGD�
JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO���5HSRUWHG�UHVXOWV�LQFOXGH�
PRGHO�HVWLPDWHV�IRU�HDFK�DFWLYLW\��YDOXHV�DQG�GH¿QLWLRQV�IRU�
H[SODQDWRU\�YDULDEOHV�E\�VFHQDULR�DQG�\HDU��RGGV�UDWLRV�ZKLFK�
LQGLFDWH�WKH�RGGV�RI�SDUWLFLSDWLRQ�RFFXUULQJ�LQ�RQH�JURXS�
WR�WKH�RGGV�RI�LW�RFFXUULQJ�LQ�DQRWKHU�JURXS��DQG�JUDSKLFV�
RI�RYHUDOO�SDUWLFLSDQW�JURZWK�E\�DFWLYLW\�DQG�DVVHVVPHQW�
VFHQDULR��7KURXJKRXW�WKH�UHPDLQGHU�RI�WKLV�VXE�VHFWLRQ��
ZH�SUHVHQW�WKH�UHVXOWV�IRU�SHU�FDSLWD�DQG�RYHUDOO�FKDQJHV�
LQ�SDUWLFLSDWLRQ�DQG�GD\V�RI�SDUWLFLSDWLRQ�E\�DFWLYLW\�DQG�
VFHQDULR�DW����\HDU�LQWHUYDOV�IURP������WR�������

/DQG�EDVHG�DFWLYLWLHV²/DQG�EDVHG�DFWLYLWLHV�LQFOXGH�
GHYHORSHG�VLWH�XVH��KLNLQJ��KRUVHEDFN�ULGLQJ�RQ�WUDLOV��
PRWRUL]HG�RII�URDGLQJ��DQG�YLVLWLQJ�SULPLWLYH�DUHDV��WDEOH�
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������'HYHORSHG�VLWH�XVH�LV�WKH�PRVW�SRSXODU�RI�WKH�ODQG�EDVHG�
RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV��ERWK�QDWLRQDOO\�DQG�LQ�WKH�
6RXWK��7KLV�FRPSRVLWH�DFWLYLW\�LQFOXGHV�IDPLO\�JDWKHULQJV��
SLFQLFNLQJ��DQG�GHYHORSHG�FDPSLQJ��2Q�DYHUDJH��EHWZHHQ�
�����DQG�������WKLV�DFWLYLW\�ZDV�SUDFWLFHG�E\�DERXW����
SHUFHQW�RI�VRXWKHUQ�DGXOWV��RU�PRUH�WKDQ����PLOOLRQ�SHRSOH��
DFFRXQWLQJ�IRU�����PLOOLRQ�GD\V�RI�SDUWLFLSDWLRQ�LQ�������
0RUHRYHU��EHFDXVH�RXU�SURMHFWLRQV�RQO\�UHODWH�WR�DGXOWV�
DQG�PDQ\�NLGV�SDUWLFLSDWH�LQ�WKHVH�DFWLYLWLHV��SDUWLFLSDWLRQ�
LQFOXGLQJ�DOO�DJH�JURXSV�VKRXOG�EH�PXFK�KLJKHU��$V�WDEOH�
����LQGLFDWHV��SHU�FDSLWD�SDUWLFLSDWLRQ�JURZWK�LQ�WKLV�DFWLYLW\�
LV�H[SHFWHG�WR�EH�VWDWLF�RYHU�WKH�QH[W����\HDUV�DFURVV�HDFK�
RI�WKH�DVVHVVPHQW�VFHQDULRV�ZLWK�$�%�VKRZLQJ�WKH�PRVW�
FKDQJH�DW�OHVV�WKDQ�D���SHUFHQW�FKDQJH�IURP�������+RZHYHU��
DV�WKLV�FRPSRVLWH�DFWLYLW\�LV�KLJKO\�SRSXODU�WR�EHJLQ�ZLWK��
WKH�VWDWLF�SDUWLFLSDWLRQ�UDWH�PHDQV�WKDW�RYHUDOO�SDUWLFLSDQWV�
LQ�WKLV�DFWLYLW\�ZLOO�JURZ�E\�WKH�UDWH�DW�ZKLFK�WKH�SRSXODWLRQ�
LQFUHDVHV�IRU�HDFK�VFHQDULR��VHH�WDEOH�������7KXV�$���ZKLFK�
KDV�WKH�JUHDWHVW�H[SHFWHG�SRSXODWLRQ�JURZWK��GHPRQVWUDWHG�DQ�
LQFUHDVH�LQ�SDUWLFLSDQWV�RI�QHDUO\����SHUFHQW�WR�DSSUR[LPDWHO\�
����PLOOLRQ�DGXOWV�SHU�\HDU��'D\V�SHU�SDUWLFLSDQW�LQ�GHYHORSHG�
VLWH�XVH�LV�SURMHFWHG�WR�UHPDLQ�FRQVWDQW�DFURVV�HDFK�RI�WKH�
WKUHH�VFHQDULRV��+HQFH��WRWDO�GD\V�RI�GHYHORSHG�VLWH�XVH�ZLOO�
IROORZ�JURZWK�LQ�SDUWLFLSDQW�QXPEHUV�DQG�UDQJH�IURP����WR��
���SHUFHQW�RYHU�WKH�QH[W���GHFDGHV��

+LNLQJ�LV�SHUKDSV�WKH�PRVW�SRSXODU�VLQJOH�ODQG�EDVHG�
EDFNFRXQWU\�DFWLYLW\��,Q������DERXW����SHUFHQW�RI�DGXOWV�
QDWLRQDOO\�SDUWLFLSDWHG�LQ�KLNLQJ��,Q�WKH�6RXWK�����SHUFHQW�
RI�DGXOWV�SDUWLFLSDWHG�LQ�KLNLQJ�WRWDOLQJ�DERXW����PLOOLRQ�
SDUWLFLSDQWV�DQG�����PLOOLRQ�GD\V�RI�KLNLQJ�DQQXDOO\�
�WDEOH�������$PRQJ�WKH�WKUHH�DVVHVVPHQW�VFHQDULRV��KLNLQJ�
SDUWLFLSDWLRQ�SHU�FDSLWD�LV�H[SHFWHG�WR�LQFUHDVH�E\����WR����
SHUFHQW�E\�������LQFUHDVLQJ�WKH�PRVW�XQGHU�$�%��WDEOH�������
$V�WKH�SDUWLFLSDWLRQ�UDWHV�DUH�VLPLODU�DFURVV�VFHQDULRV��$�¶V�
KLJKHU�SRSXODWLRQ�JURZWK�OHDGV�WR�WKH�JUHDWHVW�LQFUHDVH�LQ�
KLNLQJ�SDUWLFLSDQWV�RYHU�WKH�WLPH�VSDQ��QHDUO\�����SHUFHQW��
UHVXOWLQJ�LQ�DERXW����PLOOLRQ�KLNHUV�E\�������6FHQDULRV�%��
DQG�$�%�OHG�WR�KLNLQJ�SDUWLFLSDQW�LQFUHDVHV�IURP������RI�
DERXW����SHUFHQW�DQG����SHUFHQW��UHVSHFWLYHO\��$�QRWDEOH�
PRGHO�UHVXOW�IRU�KLNLQJ�LV�WKDW�LW�LV�WKH�RQO\�DFWLYLW\�LQ�WKLV�
FKDSWHU�IRU�ZKLFK�+LVSDQLF�HWKQLFLW\�LV�DVVRFLDWHG�ZLWK�D�
KLJKHU�SDUWLFLSDWLRQ�UDWH�DQG�KLJKHU�GD\V�SHU�SDUWLFLSDQW�WKDQ�
ZKLWHV��VHH�FKDSWHU���DSSHQGL[�$�UHWULHYDEOH�DW�KWWS���ZZZ�
VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO��

+RUVHEDFN�ULGLQJ�RQ�WUDLOV��ZKLOH�WKH�OHDVW�SRSXODU�RI�WKH�
ODQG�EDVHG�DFWLYLWLHV�LQ�WKLV�FKDSWHU��LV�QHYHUWKHOHVV�HQJDJHG�
LQ�E\�VHYHQ�SHUFHQW�RI�VRXWKHUQ�DGXOWV�DQQXDOO\��WDEOH�������
8QOLNH�GHYHORSHG�XVH�DQG�KLNLQJ��SHU�FDSLWD�SDUWLFLSDWLRQ�
LQ�KRUVHEDFN�ULGLQJ�RQ�WUDLOV�LV�SURMHFWHG�WR�GHFUHDVH�E\�¿YH�
WR�QLQH�SHUFHQW�LQ�WZR�RI�WKH�WKUHH�VFHQDULRV��%���$����,Q�
VFHQDULR�$�%��KRZHYHU��SHU�FDSLWD�SDUWLFLSDWLRQ�LV�H[SHFWHG�
WR�LQFUHDVH�E\�DERXW�QLQH�SHUFHQW�RYHU�WKH�QH[W����\HDUV��

7KH�QXPEHU�RI�SDUWLFLSDQWV�LQ�WKLV�DFWLYLW\�LQFUHDVHV�XQGHU�
VFHQDULRV�$�%�DQG�$��IURP�DERXW�����PLOOLRQ�LQ������WR�
DERXW����PLOOLRQ�E\�������'HVSLWH�$�%¶V�ORZHU�SRSXODWLRQ�
JURZWK��JUHDWHU�LQFRPH�JURZWK�XQGHU�WKLV�VFHQDULR�\LHOGV�
PRUH�SDUWLFLSDQWV��$QQXDO�ULGLQJ�GD\V�SHU�SDUWLFLSDQW�LV�
VWDWLF�XQGHU�$���EXW�LQFUHDVHV�E\���WR����SHUFHQW�XQGHU�%��
DQG�$�%��UHVSHFWLYHO\��&RPELQHG�ZLWK�WKH�SDUWLFLSDWLRQ�UDWH�
FKDQJHV�DQG�SRSXODWLRQ�JURZWK��KRUVHEDFN�ULGLQJ�RQ�WUDLOV�E\�
6RXWKHUQHUV�LV�SURMHFWHG�WR�LQFUHDVH�IURP�D�WRWDO�RI�DERXW��
����PLOOLRQ�GD\V�LQ������WR���������PLOOLRQ�GD\V�DQQXDOO\�
E\�������WDEOH������

0RWRUL]HG�RII�URDG�GULYLQJ�LQFUHDVHG�LQ�SRSXODULW\�DPRQJ�
6RXWKHUQHUV�E\����SHUFHQW�IURP������WR�������FKDSWHU����
WDEOH�������,Q�������DSSUR[LPDWHO\����SHUFHQW�RU����PLOOLRQ�
DGXOWV�WRRN�SDUW�LQ�RII�URDG�GULYLQJ��DFFRXQWLQJ�IRU�PRUH�WKDQ�
����PLOOLRQ�GD\V�UHJLRQ�ZLGH��7KLV�WRWDO�PDNHV�PRWRUL]HG�
RII�URDGLQJ�VHFRQG�RQO\�WR�YLVLWLQJ�GHYHORSHG�VLWHV�IRU�
GD\V�RI�XVH�DPRQJ�WKH�ODQG�EDVHG�DFWLYLWLHV��+RZHYHU��
SDUWLFLSDWLRQ�UDWHV�DUH�SURMHFWHG�WR�GHFOLQH�E\�DERXW�HLJKW�
SHUFHQW�DFURVV�VFHQDULRV�$�%��$���DQG�%��RYHU�WKH�QH[W�¿YH�
GHFDGHV�UHVXOWLQJ�LQ�SDUWLFLSDQW�QXPEHUV�JURZLQJ�OHVV�WKDQ�
WKH�SRSXODWLRQ�JURZWK�UDWH��WDEOH�������%\�������WKH�QXPEHU�
RI�SDUWLFLSDQWV�LQ�PRWRUL]HG�RII�URDGLQJ�LV�SURMHFWHG�WR�
LQFUHDVH�������SHUFHQW��GHSHQGLQJ�RQ�WKH�VFHQDULR��$QQXDO�
GD\V�SHU�SDUWLFLSDQW�LV�H[SHFWHG�WR�GHFOLQH�E\�XS�WR�WKUHH�
SHUFHQW��WKHUHIRUH�WKH�WRWDO�QXPEHU�RI�GD\V�IRU�WKLV�DFWLYLW\�
ZLOO�JURZ�VOLJKWO\�OHVV�WKDQ�SDUWLFLSDQW�QXPEHUV��RU�IURP��
���WR����SHUFHQW�GXULQJ�WKH�VDPH�WLPH�IUDPH��ZKLFK�LV�OHVV�
WKDQ�SRSXODWLRQ�JURZWK�

9LVLWLQJ�SULPLWLYH�DUHDV�LV�WKH�¿QDO�ODQG�EDVHG�DFWLYLW\�
H[DPLQHG�LQ�WKLV�FKDSWHU��,W�LV�DQ�DJJUHJDWH��ZKLFK�FRQVLVWV�
RI�SDUWLFLSDWLQJ�LQ�165(�DFWLYLWLHV�VXFK�DV�EDFNSDFNLQJ��
SULPLWLYH�FDPSLQJ��DQG�YLVLWLQJ�D�ZLOGHUQHVV��HLWKHU�
GHVLJQDWHG�RU�XQGHVLJQDWHG��7KLV�FRPSRVLWH�DFFRXQWHG�IRU�
���PLOOLRQ�SDUWLFLSDQWV�LQ�������RU�DERXW����SHUFHQW�RI�DOO�
DGXOWV�LQ�WKH�6RXWK��WDEOH�������7KHVH�SDUWLFLSDQWV�YLVLWHG�
SULPLWLYH�DUHDV�RQ�����PLOOLRQ�GD\V�LQ�������$QQXDO�SHU�
FDSLWD�SDUWLFLSDWLRQ�LQ�WKLV�FDWHJRU\�LV�H[SHFWHG�WR�GHFOLQH�E\�
XS�WR���SHUFHQW�RYHU�WKH�QH[W����\HDUV��WDEOH�������,QFUHDVHG�
SRSXODWLRQ�GHQVLW\�DQG�GHFOLQHV�LQ�IRUHVW�DQG�UDQJHODQG�SHU�
FDSLWD�DSSHDU�WR�EH�IDFWRUV�LQÀXHQFLQJ�WKH�SDUWLFLSDWLRQ�
UDWH�GHFOLQH��VHH�FKDSWHU���DSSHQGL[�$�UHWULHYDEOH�DW�KWWS���
ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO���
+RZHYHU��RYHUDOO�SDUWLFLSDWLRQ�LV�H[SHFWHG�WR�LQFUHDVH�E\�
���WR����SHUFHQW�DFURVV�WKH�WKUHH�VFHQDULRV�E\������EHFDXVH�
SRSXODWLRQ�JURZWK�RIIVHWV�WKH�VPDOO�GHFOLQH�LQ�SDUWLFLSDWLRQ�
UDWHV��$QQXDO�GD\V�RI�YLVLWLQJ�SULPLWLYH�DUHDV�SHU�SDUWLFLSDQW�
LV�SURMHFWHG�WR�UHPDLQ�QHDUO\�FRQVWDQW�WKURXJKRXW�WKH�
VLPXODWLRQ�SHULRG��WKHUHIRUH�WKH�JURZWK�LQ�WRWDO�GD\V�SHU�\HDU�
ZLOO�FORVHO\�IROORZ�DGXOW�SRSXODWLRQ�JURZWK�DQG�UDQJH�IURP�
���WR����SHUFHQW�DFURVV�WKH�WKUHH�IXWXUH�DOWHUQDWLYHV�XVHG�LQ�
WKLV�FKDSWHU�



���
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7DEOH����²'HYHORSHG�VLWH�XVH��IDPLO\�JDWKHULQJV��SLFQLFNLQJ��RU�GHYHORSHG�FDPSLQJ��DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�
DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�
SDUWLFLSDQW�IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��
DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� ������ �������� �������
����� $� ������� �������� �������� �������� �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
������� $�% ������� �������� ������� �������� �������� ��������
�������� $� ������� �������� �������� �������� ������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� ������� �������� �������� �������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������

�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7DEOH����²+LNLQJ�DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�
UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�SDUWLFLSDQW�IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�
FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� �������
����� $� ������� �������� �������� �������� �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� �������
�������� %� ������� �������� �������� �������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������

�������� $� ������� �������� �������� �������� �������� �������
�������� %� ������� ������� �������� ������ �������� �������

6RXUFH��KWWS���ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO

6RXUFH��KWWS���ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH����²+RUVHEDFN�ULGLQJ�RQ�WUDLOV�DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�
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VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�
&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������
����� $� ������� �������� �������� �������� �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
������ $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� ������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
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3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
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$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
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'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
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�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� ������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� ������ �������� �������� �������� �������

�������� $� ������� �������� �������� �������� �������� ��������
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:DWHU�EDVHG�DFWLYLWLHV²7ZR�ZDWHU�EDVHG�DFWLYLW\�
DJJUHJDWHV�DUH�H[DPLQHG�LQ�WKLV�FKDSWHU��PRWRUL]HG�DQG�
QRQ�PRWRUL]HG��WDEOH�������0RWRUL]HG�ZDWHU�XVH�LQFOXGHV�
PRWRU�ERDWLQJ��ZDWHUVNLLQJ��DQG�SHUVRQDO�ZDWHUFUDIW�XVH��
7ZHQW\�VHYHQ�SHUFHQW�RI�VRXWKHUQ�DGXOWV��RU�DERXW����PLOOLRQ�
SDUWLFLSDQWV��DFFRXQWHG�IRU�DSSUR[LPDWHO\�����PLOOLRQ�
GD\V�RI�PRWRUL]HG�ZDWHU�XVH�LQ�������7DNHQ�VHSDUDWHO\��
WKHVH�DFWLYLWLHV�DOO�H[SHULHQFHG�UHODWLYHO\�VWURQJ�JURZWK�LQ�
SDUWLFLSDQWV�IURP������WR�������FKDSWHU�����7KH�SDUWLFLSDWLRQ�
UDWH�IRU�PRWRUL]HG�ZDWHU�XVH�LV�SURMHFWHG�WR�LQFUHDVH�E\��
���SHUFHQW�WR������XQGHU�VFHQDULR�$�%��ZKLOH�GHFUHDVLQJ�
E\�XS�WR�¿YH�SHUFHQW�XQGHU�VFHQDULRV�$��DQG�%���WDEOH�������
7KH�GLIIHUHQFH�FDQ�EH�DWWULEXWHG�WR�$�%¶V�KLJKHU�JURZWK�UDWH�
IRU�KRXVHKROG�LQFRPH�ZKLFK�LV�DQ�LPSRUWDQW�GULYHU�RI�WKLV�
DFWLYLW\��VHH�FKDSWHU����DSSHQGL[�$�UHWULHYDEOH�DW�KWWS���ZZZ�
IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO���&RPELQLQJ�
WKH�SDUWLFLSDWLRQ�UDWH�FKDQJH�ZLWK�SRSXODWLRQ�JURZWK�\LHOGV�
SURMHFWHG�LQFUHDVHV�LQ�WRWDO�SDUWLFLSDQWV�E\������RI����WR����
SHUFHQW��$QQXDO�GD\V�SHU�SDUWLFLSDQW�LV�H[SHFWHG�WR�EH�VWDEOH�
DW����GD\V�SHU�\HDU�XQGHU�$�%��EXW�GHFOLQH�VOLJKWO\�XQGHU�
$��DQG�%���7RWDO�GD\V�RI�PRWRUL]HG�ZDWHU�XVH�ZLOO�WKHUHIRUH�
JURZ�IDVWHU�WKDQ�DGXOW�SRSXODWLRQ�XQGHU�$�%��EXW�VRPHZKDW�
OHVV�WKDQ�WKH�SRSXODWLRQ�XQGHU�VFHQDULRV�$��DQG�%���%\�
������DQQXDO�GD\V�RI�PRWRUL]HG�ZDWHU�XVH�DUH�H[SHFWHG�WR�

JURZ�IURP������OHYHOV�E\����WR����SHUFHQW��WRWDOLQJ���������
PLOOLRQ�GD\V�DQQXDOO\�

1RQ�PRWRUL]HG�ZDWHU�XVH�LV�DQ�DJJUHJDWH�ZKLFK�LQFOXGHV�
FDQRHLQJ��ND\DNLQJ��DQG�UDIWLQJ��,Q������DSSUR[LPDWHO\�
���SHUFHQW�RU����PLOOLRQ�DGXOWV�LQ�WKH�6RXWK�SDUWLFLSDWHG�LQ�
WKLV�DFWLYLW\�UHVXOWLQJ�LQ����PLOOLRQ�GD\V�RI�XVH��WDEOH�������
$OWKRXJK�UDIWLQJ�JUHZ�E\�MXVW���SHUFHQW�EHWZHHQ������DQG�
������FDQRHLQJ�����SHUFHQW��DQG�ND\DNLQJ������SHUFHQW��JUHZ�
GUDPDWLFDOO\�GXULQJ�WKH�VDPH�SHULRG��FKDSWHU����WDEOH�������
'HVSLWH�UDSLG�JURZWK�RYHU�WKH�SDVW�GHFDGH��SHU�FDSLWD�DGXOW�
SDUWLFLSDWLRQ�LQ�QRQ�PRWRUL]HG�ZDWHU�DFWLYLWLHV�LV�SURMHFWHG�
WR�EH�VWDEOH�RXW�WR�������UHVXOWLQJ�LQ�SDUWLFLSDQW�QXPEHUV�
JURZLQJ�DW�WKH�VDPH�UDWH�DV�WKH�SRSXODWLRQ��RU������SHUFHQW�
�WDEOH�������7KLV�DFWLYLW\�LV�OHVV�DIIHFWHG�E\�LQFRPH�WKDQ�LWV�
PRWRUL]HG�FRXQWHUSDUW��+HQFH��$��ZLWK�JUHDWHU�SRSXODWLRQ�
JURZWK�\LHOGV�WKH�ELJJHVW�LQFUHDVH�LQ�SDUWLFLSDQWV��'D\V�SHU�
SDUWLFLSDQW�LV�H[SHFWHG�WR�UHPDLQ�DERXW�FRQVWDQW�RYHU�WLPH�DW�
DERXW�VHYHQ��PHDQLQJ�WKDW�WKH�FXUUHQW����PLOOLRQ�GD\V�IRU�WKLV�
DFWLYLW\�ZLOO�LQFUHDVH�WR���������PLOOLRQ�GD\V�E\������

:LOGOLIH�EDVHG�DFWLYLWLHV²7KUHH�ZLOGOLIH�DFWLYLWLHV�DUH�
DVVHVVHG�LQ�WKLV�FKDSWHU��ELUGLQJ��¿VKLQJ��DQG�KXQWLQJ��
%LUGLQJ��D�QRQ�FRQVXPSWLYH�DFWLYLW\��FRQVLVWV�RI�YLHZLQJ�

7DEOH����²3ULPLWLYH�DFWLYLWLHV��YLVLWLQJ�D�ZLOGHUQHVV��SULPLWLYH�FDPSLQJ��EDFNSDFNLQJ��DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�
DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�
SDUWLFLSDQW�IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��
DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� ������� ��������
����� $� ������� �������� ������� ������ �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
������� $�% ������� �������� �������� ������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
������� %� ������� �������� �������� �������� ������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
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������� %� ������� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������

�������� $� ������� �������� �������� �������� �������� ��������
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3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
���� $�% ������� �������� �������� �������� �������� ��������
���� $� ������� �������� �������� �������� �������� ��������
���� %� ������ �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ������� �������� �������� �������� �������� �������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������ �������� ������� �������� ������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ����� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� ������� �������� �������� ��������
������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7DEOH����²3DUWLFLSDWLRQ�LQ�ZKLWHZDWHU�DFWLYLWLHV��FDQRHLQJ��ND\DNLQJ��RU�UDIWLQJ��DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�
DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�
SDUWLFLSDQW�IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��
DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ������
����� $� ������� �������� �������� �������� �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ����� �������� �������� �������� �������� ��������
�������� $� ������� �������� ������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
�� $�% ������� �������� �������� �������� �������� ��������

�������� $� ������� ������� ������� �������� �������� ��������
�������� %� ������ �������� �������� �������� �������� ��������
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RU�SKRWRJUDSKLQJ�ELUGV��7KLV�DFWLYLW\�LV�YHU\�SRSXODU�LQ�
WKH�6RXWK��LQYROYLQJ����SHUFHQW�RI�WKH�DGXOW�SRSXODWLRQ�
RU����PLOOLRQ�SHRSOH��$PRQJ�DOO�WKH�DFWLYLWLHV�LQ�WKLV�
FKDSWHU��ELUGLQJ��DW������KDV�WKH�KLJKHVW�DQQXDO�GD\V�SHU�
SDUWLFLSDQW��WDEOH������DFFRXQWLQJ�IRU�DERXW�������PLOOLRQ�
GD\V�DQQXDOO\��7KLV�H[WUHPHO\�KLJK�YDOXH�LV�OLNHO\�UHÀHFWLYH�
RI�WKH�PDQ\�OHYHOV�RU�LQWHQVLWLHV�RI�ELUGLQJ��IURP�ZDWFKLQJ�
IHHGHUV�WR�SXUVXLQJ�VLJKWLQJV�LQ�UHPRWH�IRUHVWV�RU�DORQJ�WKH�
FRDVW��&RUGHOO�DQG�RWKHUV��FKDSWHU����UHSRUW�WKDW�ELUGLQJ�
SDUWLFLSDWLRQ�LQFUHDVHG�E\�QHDUO\����SHUFHQW�IURP������
WR�������3HU�FDSLWD�SDUWLFLSDWLRQ�LQ�ELUGLQJ�LV�SURMHFWHG�WR�
LQFUHDVH���WR����SHUFHQW�RYHU�WKH�QH[W�¿YH�GHFDGHV�PHDQLQJ�
WKDW�ELUGHUV�ZLOO�LQFUHDVH�IDVWHU�WKDQ�WKH�DGXOW�SRSXODWLRQ�DW�
ODUJH�DFURVV�HDFK�RI�WKH�IXWXUH�VFHQDULRV�XVHG�KHUHLQ��
�WDEOH��������%\������ELUGLQJ�SDUWLFLSDQWV�DUH�SURMHFWHG�WR�
QXPEHU�������PLOOLRQ�LQ�WKH�6RXWK��'D\V�SHU�SDUWLFLSDQW�
DUH�H[SHFWHG�WR�GHFOLQH�E\������SHUFHQW�RYHU�WKH�VDPH�WLPH�
SHULRG��7KLV�GHFOLQH�ZLOO�PHDQ�WKDW�WKH�WRWDO�QXPEHU�RI�GD\V�
SHU�\HDU�RI�ELUGLQJ�E\�6RXWKHUQHUV�ZLOO�LQFUHDVH�PDUJLQDOO\�
OHVV�WKDQ�WKH�SRSXODWLRQ��RU�������SHUFHQW�E\������

)LVKLQJ��DV�GH¿QHG�KHUH��LV�D�FRPSRVLWH�LQFOXGLQJ�YDULRXV�
W\SHV�RI�VDOWZDWHU�DQG�IUHVKZDWHU�SXUVXLWV��)LVKLQJ�KDV�
WKH�VHFRQG�KLJKHVW�SDUWLFLSDWLRQ�UDWH�����SHUFHQW��IRU�
6RXWKHUQHUV�DPRQJ�WKH�DFWLYLWLHV�H[DPLQHG�LQ�WKLV�FKDSWHU��
,Q�������DSSUR[LPDWHO\����PLOOLRQ�DQJOHUV�DFFRXQWHG�IRU�����
PLOOLRQ�GD\V�RI�SDUWLFLSDWLRQ��WDEOH�������)LVKLQJ�SDUWLFLSDQWV�
LQFUHDVHG�LQ�WKH�6RXWK�E\�RYHU����SHUFHQW�LQ�WKH�SDVW�GHFDGH�
�FKDSWHU����WDEOH�������$FURVV�HDFK�RI�WKH�IXWXUHV�VFHQDULRV�
XVHG�LQ�WKLV�FKDSWHU��WKH�¿VKLQJ�SDUWLFLSDWLRQ�UDWH�LV�SURMHFWHG�
WR�GHFOLQH�E\����WR����SHUFHQW�RYHU�WKH�QH[W�¿YH�GHFDGHV�
�WDEOH��������7KXV��WKH�QXPEHU�RI�6RXWKHUQ�DQJOHUV�ZLOO�JURZ�
VORZHU�WKDQ�WKH�UHJLRQDO�SRSXODWLRQ��3URMHFWHG�JURZWK�UDWHV�
IRU�SDUWLFLSDQWV�RI�������DUH�H[SHFWHG��'D\V�SHU�SDUWLFLSDQW�
ZLOO�UHPDLQ�DW�DERXW����SHU�\HDU�DFURVV�$�%��$���DQG�%���
7KHUHIRUH��WKH�QXPEHU�RI�GD\V�RI�¿VKLQJ�LV�H[SHFWHG�WR�JURZ�
FRQVLGHUDEO\�VORZHU�WKDQ�WKH�SRSXODWLRQ��RU�������SHUFHQW��
1HYHUWKHOHVV��¿VKLQJ�ZLOO�UHPDLQ�DPRQJ�WKH�WRS�UHFUHDWLRQ�
DFWLYLWLHV�LQ�WKH�6RXWK�DFFRXQWLQJ�IRU���������PLOOLRQ�GD\V��
LQ������

+XQWLQJ�LV�WKH�¿QDO�DFWLYLW\�H[DPLQHG�LQ�WKLV�VHFWLRQ��+HUH��
KXQWLQJ�FRQVLVWV�RI�DQ�DJJUHJDWH�LQFOXGLQJ�DOO�W\SHV�RI�OHJDO�
KXQWLQJ��LQFOXGLQJ�ELJ�JDPH��VPDOO�JDPH��ZDWHUIRZO��DQG�
YDUPLQW��$SSUR[LPDWHO\����WR����PLOOLRQ�DGXOWV�LQ�WKH�6RXWK��
RU�RYHU����SHUFHQW��UHSRUWHG�KXQWLQJ�LQ������RQ�D�WRWDO�RI��
����PLOOLRQ�GD\V��WDEOH�������&RUGHOO�DQG�RWKHUV��FKDSWHU����
UHSRUW�WKDW�VPDOO�JDPH�KXQWLQJ�SDUWLFLSDQWV�LQFUHDVHG�E\��
���SHUFHQW��DQG�ELJ�JDPH�KXQWHUV�LQFUHDVHG�E\����SHUFHQW�
IURP������WR�������)LQGLQJV�IURP�RXU�PRGHOV��VXJJHVW�
WKDW�SHU�FDSLWD�SDUWLFLSDWLRQ�E\�VRXWKHUQHUV�LQ�KXQWLQJ�KDV�
SHDNHG�DQG�ZLOO�GHFOLQH�E\�������SHUFHQW�RYHU�WKH�QH[W�
¿YH�GHFDGHV��WDEOH��������$�QXPEHU�RI�IDFWRUV�DSSHDU�WR�EH�
GULYLQJ�WKH�SDUWLFLSDWLRQ�UDWH�GHFOLQH�LQFOXGLQJ��LQFUHDVLQJ�
SRSXODWLRQ�GHQVLW\��JURZWK�LQ�$VLDQ�DQG�+LVSDQLF�SRSXODWLRQ�

SURSRUWLRQV��LQFUHDVLQJ�OHYHOV�RI�HGXFDWLRQ��DQG�GHFOLQLQJ�
IRUHVW�DQG�UDQJHODQG�SHU�FDSLWD��FKDSWHU���DSSHQGL[�$�
UHWULHYDEOH�DW�KWWS���ZZZ�IV�XVGD�JRY�WUHQGV�UHVHDUFK�
VIISD�����KWPO���'HVSLWH�WKH�GHFOLQLQJ�SDUWLFLSDWLRQ�UDWH��
WKH�QXPEHU�RI�VRXWKHUQ�KXQWHUV�LV�H[SHFWHG�WR�LQFUHDVH�
RXW�WR������E\���WR����SHUFHQW�IRU�VFHQDULRV�%��DQG�$�%��
UHVSHFWLYHO\��WDEOH��������'D\V�RI�SDUWLFLSDWLRQ�SHU�KXQWHU��
FXUUHQWO\�DURXQG�����LV�SURMHFWHG�WR�UHPDLQ�UHODWLYHO\�
FRQVWDQW�UHJDUGOHVV�RI�WKH�VHOHFWHG�IXWXUH�VFHQDULR��7RWDO�
GD\V�RI�KXQWLQJ�DUH�IRUHFDVW�WR�JURZ�DW�DERXW�WKH�VDPH�UDWH�
DV�KXQWHU�QXPEHUV��E\������SHUFHQW��%\������WKH�VRXWKHUQ�
DGXOWV�ZLOO�DFFRXQW�IRU���������PLOOLRQ�GD\V�RI�KXQWLQJ�
DQQXDOO\�

9LVLWV�WR�6RXWKHUQ�1DWLRQDO�)RUHVWV

(VWLPDWLRQ�UHVXOWV�IRU�YLVLWV�WR�VRXWKHUQ�QDWLRQDO�IRUHVWV�
DQG�UHODWHG�SURMHFWLRQV�IRU�$�%��$���DQG�%��DUH�UHSRUWHG�
LQ�DSSHQGL[�%��UHWULHYDEOH�DW�KWWS���ZZZ�VUV�IV�XVGD�JRY�
WUHQGV�UHVHDUFK�VIISE�����KWPO���5HSRUWHG�UHVXOWV�LQFOXGH�
RQ�VLWH�YLVLWDWLRQ�PRGHO�HVWLPDWHV�IRU�HDFK�RI�WKH�IRXU�VLWH�
W\SHV��YDOXHV�IRU�H[SODQDWRU\�YDULDEOHV�E\�VFHQDULR�DQG�\HDU��
SRSXODWLRQ�SURMHFWLRQV�DQG�VLWH�YLVLW�LQGH[HV��%HJLQQLQJ�ZLWK�
RYHU����PLOOLRQ�VLWH�YLVLWV�DQQXDOO\�LQ�������WDEOH��������ZH�
SUHVHQW�WKH�UHVXOWV�IRU�DQQXDO�YLVLWV�SHU�JURXS�DQG�RYHUDOO�
FKDQJHV�LQ�WRWDO�6RXWKHUQ�QDWLRQDO�IRUHVW�YLVLWDWLRQ�E\�VLWH�
W\SH�DQG�VFHQDULR�DW����\HDU�LQWHUYDOV��IURP������WR�������

'HYHORSHG�XVH�GD\�VLWHV²9LVLWDWLRQ�WR�GHYHORSHG�XVH�GD\�
VLWHV�LV�WKH�VHFRQG�PRVW�SRSXODU�RI�VLWH�W\SHV�HQFRXQWHUHG�
LQ�6RXWKHUQ�QDWLRQDO�IRUHVWV�DFFRXQWLQJ�IRU�����PLOOLRQ�
UHFUHDWLRQ�YLVLWV�LQ�������'HSHQGLQJ�RQ�WKH�VSHFL¿F�QDWLRQDO�
IRUHVW��WKHVH�VLWHV�LQFOXGH�VRPH�FRPELQDWLRQ�RI�EXLOW�
VWUXFWXUHV�LQFOXGLQJ�SLFQLF�DUHDV��SOD\JURXQGV��VKHOWHUV��ERDW�
UDPSV��WRLOHWV��SDUNLQJ�ORWV��DQG�WKH�OLNH��*URXSV�YLVLWLQJ�
GHYHORSHG�XVH�GD\�VLWHV�DYHUDJHG�PRUH�WKDQ����SHUVRQ�WULSV�
SHU�\HDU��H�J���D�IDPLO\�RI�IRXU�WUDYHOLQJ�WR�WKH�VLWH���WLPHV�
SHU�\HDU���$QQXDO�YLVLWV�SHU�JURXS�DUH�SURMHFWHG�WR�GHFOLQH�
����SHUFHQW�E\������DFURVV�WKH�WKUHH�VFHQDULRV�XVHG�LQ�WKLV�
FKDSWHU��WDEOH��������+RZHYHU��DV�SRSXODWLRQ�LV�IRUHFDVW�WR�
LQFUHDVH�ZLWK�HDFK�VFHQDULR��YLVLWV�WR�GHYHORSHG�XVH�GD\�VLWHV�
DUH�SURMHFWHG�WR�ULVH�E\����SHUFHQW�XQGHU�WKH�ORZHU�SRSXODWLRQ�
JURZWK�RI�%������SHUFHQW�XQGHU�PLG�SRSXODWLRQ�JURZWK�$�%��
DQG�E\�DSSUR[LPDWHO\����SHUFHQW�XQGHU�VFHQDULR�$��ZKHUHLQ�
SRSXODWLRQ�LV�H[SHFWHG�WR�LQFUHDVH�E\����SHUFHQW��

2YHUQLJKW�XVH�GHYHORSHG�VLWHV²$V�WKH�QDPH�LPSOLHV��
RYHUQLJKW�XVH�GHYHORSHG�VLWHV�KDYH�IDFLOLWLHV�ZKLFK�
DFFRPPRGDWH�RYHUQLJKW�VWD\V�VXFK�DV�FRWWDJHV��UHFUHDWLRQ�
YHKLFOH�KRRN�XSV��FDPS�VLWHV��HOHFWULFLW\��DQG�UXQQLQJ�ZDWHU��
6RXWKHUQ�QDWLRQDO�IRUHVWV�H[SHULHQFHG�DERXW�����PLOOLRQ�YLVLWV�
WR�WKHVH�VLWHV�LQ�������WDEOH��������$QQXDO�YLVLWV�SHU�JURXS�
DYHUDJHG�DURXQG�����DQG�DUH�SURMHFWHG�WR�GHFOLQH�E\���SHUFHQW�
XQGHU�$��DQG�E\����SHUFHQW�XQGHU�VFHQDULR�$�%��+RZHYHU��
EHFDXVH�RI�IRUHFDVWHG�SRSXODWLRQ�JURZWK��DQ�LQFUHDVH�RI��
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7DEOH�����²)LVKLQJ��FROG�ZDWHU��ZDUP�ZDWHU��6DOWZDWHU��RU�DQDGURPRXV�¿VKLQJ��DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�
LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�SDUWLFLSDQW�IRU�
5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�
VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� ������� ��������
����� $� ������� �������� �������� ������� �������� ��������
����� %� ������� �������� �������� �������� �������� �������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ������ �������� �������� �������� �������� �������
�������� $� ������� ������� ������� �������� ������� ��������
�������� %� ������� �������� �������� ������ �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� ������� �������� ������� ��������
�������� $� ������ ������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������

�������� $� ������� �������� ������� �������� �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7DEOH�����²3DUWLFLSDWLRQ�LQ�ELUGLQJ��YLHZLQJ�RU�SKRWRJUDSKLQJ�ELUGV��DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LQ�
WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�SDUWLFLSDQW�IRU�
5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�
VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������
����� $� ������� ������� �������� �������� �������� ��������
����� %� ������� �������� �������� ������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� ������ �������� ��������
�������� %� ������� �������� �������� ������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������ �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� �������� �������� �������� ������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
������ $�% ������� �������� ������� �������� �������� ��������
������ $� ������� �������� �������� ������ ������� ��������
�������� %� ������� �������� �������� �������� �������� �������

6RXUFH��KWWS���ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO

6RXUFH��KWWS���ZZZ�VUV�IV�XVGD�JRY�WUHQGV�UHVHDUFK�VIISD�����KWPO
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7DEOH�����²+XQWLQJ�DV�SDUW�RI�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�LQ�WKH�6RXWK�IRU������DQG�SURMHFWHG�WR������E\�
SDUWLFLSDWLRQ�UDWH��QXPEHU�RI�SDUWLFLSDQWV��DQG�GD\V�SHU�SDUWLFLSDQW�IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�
VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�
&��'��DQG�)��

3DUWLFLSDWLRQ�UDWH 3HU�FDSLWD�SDUWLFLSDWLRQ�LQGH[
����� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� �������� �������� �������� �������� ��������
����� $� ������� ������� �������� �������� �������� ��������
����� %� ������� �������� �������� �������� �������� ��������

$GXOW�SDUWLFLSDQWV��WKRXVDQGV� 3DUWLFLSDQWV�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������ ������� �������� �������� �������� ��������

'D\V�SHU�SDUWLFLSDQW 3HU�FDSLWD�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����

�������� $�% ������� �������� �������� �������� �������� ��������
�������� $� ������� �������� �������� ������ �������� ��������
�������� %� ������� �������� �������� �������� �������� ��������

7RWDO�GD\V��PLOOLRQV� 7RWDO�GD\V�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ������� ������� �������� �������� �������� �������
������� $� ������� �������� �������� �������� �������� ��������
�������� %� ������� ������� ������� �������� �������� ��������

7DEOH�����²1DWLRQDO�IRUHVW�YLVLWV�LQ�WKH�6RXWK�E\�VLWH�W\SH�
DV�FRXQWHG�LQ������DQG�DV�SURMHFWHG�IRU�������DYHUDJHV�SHU�
5HVRXUFHV�3ODQQLQJ�$FW�VFHQDULRV�$�%��$���DQG�%����

6LWH�W\SH �����YLVLWV
�����YLVLWV

�DYJ��$�%��$���%��
'HYHORSHG�XVH�GD\�VLWHV ��������� ���������
2YHUQLJKW�XVH�GHYHORSHG�VLWHV ��������� ���������
:LOGHUQHVV ������� ���������
*HQHUDO�IRUHVW�DUHDV ���������� ����������
6RXUFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�������
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7DEOH�����²2YHUQLJKW�XVH�GHYHORSHG�VLWH�YLVLWV�WR�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK�LQ������DQG������DQG�SURMHFWHG�WR������
IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�
VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

$QQXDO�SHUVRQ�YLVLWV�SHU�JURXS 3HUVRQ�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ���� ���� ���� ���� ���� ����
����� $� ���� ���� ���� ���� ���� ����
����� %� ���� ���� ���� ���� ���� ����

$QQXDO�VLWH�YLVLWV��WKRXVDQGV� 7RWDO�VLWH�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ���� ���� ���� ���� ���� ����
����� $� ���� ���� ���� ���� ���� ����
����� %� ���� ���� ���� ���� ���� ����

7DEOH�����²:LOGHUQHVV�VLWH�YLVLWV�WR�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK�LQ������DQG������DQG�SURMHFWHG�WR������IRU�5HVRXUFHV�
3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�VFHQDULR�%��
FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

$QQXDO�SHUVRQ�YLVLWV�SHU�JURXS 3HUVRQ�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ���� ���� ���� ���� ���� ����
����� $� ���� ���� ���� ���� ���� ����
����� %� ���� ���� ���� ���� ���� ����

$QQXDO�VLWH�YLVLWV��WKRXVDQGV� 7RWDO�VLWH�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
��� $�% ���� ���� ���� ���� ���� ����
��� $� ���� ���� ���� ���� ���� ����
��� %� ���� ���� ���� ���� ���� ����

7DEOH�����²'HYHORSHG�GD\�XVH�VLWH�YLVLWV�WR�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK�LQ������DQG������DQG�SURMHFWHG�WR������IRU�
5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�
VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

$QQXDO�SHUVRQ�YLVLWV�SHU�JURXS 3HUVRQ�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ���� ���� ���� ���� ���� ����
����� $� ���� ���� ���� ���� ���� ����
����� %� ���� ���� ���� ���� ���� ����

$QQXDO�VLWH�YLVLWV��WKRXVDQGV� 7RWDO�VLWH�YLVLW�LQGH[
���� 6FHQDULR ���� ���� ���� ���� ���� ����
����� $�% ���� ���� ���� ���� ���� ����
����� $� ���� ���� ���� ���� ���� ����
����� %� ���� ���� ���� ���� ���� ����
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���SHUFHQW��%���WR����SHUFHQW��$���LQ�YLVLWRUV�WR�WKHVH�VLWHV�LV�
SURMHFWHG��WDEOH�������

:LOGHUQHVV²5HFUHDWLRQ�YLVLWV�WR�GHVLJQDWHG�:LOGHUQHVV�
VLWHV�LQ�VRXWKHUQ�QDWLRQDO�IRUHVWV�WRWDOHG���������LQ�������WDEOH�
�������$QQXDO�YLVLWV�SHU�JURXS�DYHUDJHV�RYHU����DQG�LV�H[SHFWHG�
WR�GHFOLQH�VOLJKWO\���WR���SHUFHQW�RYHU�WKH�QH[W�¿YH�GHFDGHV�
�WDEOH��������7KLV�UHODWLYHO\�VWDEOH�SHU�JURXS�DQQXDO�YLVLWDWLRQ�
UDWH��ZKHQ�FRPELQHG�ZLWK�SRSXODWLRQ�JURZWK��VXJJHVWV�WKDW�
:LOGHUQHVV�YLVLWV�WR�VRXWKHUQ�QDWLRQDO�IRUHVWV�ZLOO�JURZ�WKH�
PRVW�DPRQJ�WKH�IRXU�VLWH�W\SHV��EHWZHHQ����SHUFHQW��%���
DQG����SHUFHQW��$����'HVSLWH�IDVWHU�UHODWLYH�JURZWK�LQ�YLVLWV��
:LOGHUQHVV�YLVLWV�ZLOO�UHPDLQ�WKH�VPDOOHVW�LQ�DEVROXWH�WHUPV��
WRWDOLQJ���������PLOOLRQ�YLVLWV�DQQXDOO\�E\������

*HQHUDO�IRUHVW�DUHDV²9LVLWV�WR�JHQHUDO�IRUHVW�DUHDV�LQ�
VRXWKHUQ�QDWLRQDO�IRUHVWV��DW�DOPRVW����PLOOLRQ�LQ�������
JUHDWO\�H[FHHG�UHFUHDWLRQ�YLVLWV�WR�WKH�RWKHU�WKUHH�VLWH�W\SHV�
FRPELQHG��*HQHUDO�IRUHVW�DUHDV�DUH�SUREDEO\�WKH�PRVW�OLNH�
SULYDWH�IRUHVW�ODQGV�LQ�WKDW�ZKLOH�WKH\�RIWHQ�KDYH�WUDLOV�DQG�
IRUHVW�URDGV��WKH\�JHQHUDOO\�ODFN�PDLQWDLQHG�IDFLOLWLHV�RI�DQ\�
W\SH��/LNH�:LOGHUQHVV��WKH�DYHUDJH�DQQXDO�YLVLWV�SHU�JURXS�WR�
JHQHUDO�IRUHVW�DUHDV�LV�DSSUR[LPDWHO\�����8QOLNH�:LOGHUQHVV��
WKRXJK��WKLV�DYHUDJH�SHU�JURXS�LV�SURMHFWHG�WR�GHFOLQH�E\�
������SHUFHQW�E\�������WDEOH��������7KH�ELJJHVW�GHFOLQH�FRPHV�
ZLWK�VFHQDULR�$�%�DQG�WKLV�LV�SULPDULO\�GULYHQ�E\�WKH�HIIHFW�
RI�LQFUHDVHG�KRXVHKROG�LQFRPH��/LNH�WKH�RWKHU�QDWLRQDO�IRUHVW�
VHWWLQJV��WKH�LQFUHDVH�LQ�SRSXODWLRQ�RYHU�WKH�QH[W�¿YH�GHFDGHV�
RIIVHWV�WKH�GURS�LQ�DYHUDJH�YLVLWV�SHU�JURXS�\LHOGLQJ�LQFUHDVHV�
LQ�DQQXDO�YLVLWV�E\������RI����SHUFHQW�IRU�$�%�DQG�%���DQG�
���SHUFHQW�IRU�$���%\�VFHQDULR��WKH�UHODWLYH�LQFUHDVHV�DUH�OHVV�
WKDQ�IRU�HDFK�RI�WKH�RWKHU�VLWH�W\SHV��+RZHYHU��LQ�WRWDO��WKH�
DYHUDJH�YLVLWV�DFURVV�WKH�YDULRXV�VLWH�W\SHV�LQ������LV�VWLOO�
VXEVWDQWLDOO\�PRUH�WKDQ�WKH�FRPELQDWLRQ�RI�WKH�RWKHU�WKUHH�
�WDEOH�������¿JXUH�������

',6&866,21�$1'�&21&/86,216

7KLV�FKDSWHU�GHYHORSHG�PRGHOV�WR�H[SODLQ�RXWGRRU�UHFUHDWLRQ�
SDUWLFLSDWLRQ�DQG�GD\V�RI�SDUWLFLSDWLRQ�IRU�UHVLGHQWV�RI�WKH�
6RXWKHUQ�8QLWHG�6WDWHV��0RGHOV�ZHUH�DOVR�GHYHORSHG�WR�
H[DPLQH�YLVLWV�WR�QDWLRQDO�IRUHVWV�LQ�WKH�6RXWK��7KHVH�PRGHOV��
FRPELQHG�ZLWK�SRSXODWLRQ��VRFLRHFRQRPLF��DQG�ODQG�XVH�
SURMHFWLRQV�IURP�DOWHUQDWLYH�IXWXUHV�ZHUH�HPSOR\HG�WR�SURMHFW�
WKH�QXPEHU�RI�RXWGRRU�UHFUHDWLRQ�SDUWLFLSDQWV�DQG�GD\V�RI�
SDUWLFLSDWLRQ�UHJLRQDOO\�WR�������DQG�WR�SURMHFW�WKH�QXPEHU�RI�
VRXWKHUQ�QDWLRQDO�IRUHVW�UHFUHDWLRQ�YLVLWV�E\�VLWH�W\SH�WR�������
7KH�REMHFWLYHV�ZHUH�WR�¿UVW��HYDOXDWH�KRZ�SRSXODWLRQ�JURZWK�
DQG�FKDQJLQJ�GHPRJUDSKLFV�ZLOO�DIIHFW�FKDQJHV�LQ�GHPDQG�
IRU�GLIIHUHQW�W\SHV�RI�UHFUHDWLRQ�DFWLYLWLHV��DQG�VHFRQG��WR�
H[DPLQH�WKH�SRWHQWLDO�IRU�LQFUHDVHG�FRQJHVWLRQ�DQG�FRQÀLFW�
DPRQJ�UHFUHDWLRQDO�XVHUV�RI�IRUHVWV�DV�D�UHVXOW�RI�FKDQJLQJ�
VXSSO\�DQG�GHPDQG�IDFWRUV�

5HJDUGLQJ�WKH�¿UVW�REMHFWLYH��WKH�SUHFHGLQJ�UHVXOWV�VHFWLRQ�
LQGLFDWHV�WKDW�LQ�JHQHUDO��GHVSLWH�FRQWLQXHG�ORVVHV�LQ�IRUHVW�
DQG�UDQJHODQG�DFURVV�WKH�UHJLRQ�DQG�FKDQJLQJ�GHPRJUDSKLFV��
RXWGRRU�UHFUHDWLRQ�DFWLYLW\�ZLOO�FRQWLQXH�WR�JURZ�LQ�ERWK�
QXPEHUV�RI�SDUWLFLSDQWV�DQG�GD\V�RI�SDUWLFLSDWLRQ��*HQHUDOO\��
VSHDNLQJ��WKH�QXPEHU�RI�SURMHFWHG�SDUWLFLSDQWV�DQG�GD\V�RI�
SDUWLFLSDWLRQ�ZLOO�LQFUHDVH�DW�D�UDWH�QHDU�RU�VRPHZKDW�EHORZ�
WKH�UDWH�RI�JURZWK�RI�WKH�UHJLRQDO�SRSXODWLRQ��

)RU�D�IHZ�DFWLYLWLHV��VXFK�DV�GHYHORSHG�VLWH�XVH��KLNLQJ��DQG�
ELUGLQJ��SDUWLFLSDQW�QXPEHUV�DV�ZHOO�DV�GD\V�RI�SDUWLFLSDWLRQ�
DUH�SURMHFWHG�WR�JURZ�IDVWHU�WKDQ�WKH�UDWH�DW�ZKLFK�WKH�
UHJLRQDO�SRSXODWLRQ�JURZV��2WKHU�DFWLYLWLHV�W\SLFDOO\�
DVVRFLDWHG�ZLWK�KLJKHU�LQFRPH��OLNH�KRUVHEDFN�ULGLQJ�RQ�
WUDLOV��PRWRUL]HG�ZDWHU�XVH��DQG�QRQ�PRWRUL]HG�ZDWHU�XVH��
ZLOO�JURZ�IDVWHU�WKDQ�WKH�SRSXODWLRQ�LI�WKH�KLJKHU�LQFRPH�
FRQGLWLRQV�RI�VFHQDULR�$�%�HYHQWXDWH��2WKHUZLVH��WKH\�ZLOO�
JURZ�DW�UDWHV�VOLJKWO\�OHVV�WKDQ�WKH�SRSXODWLRQ�

$�IHZ�DFWLYLWLHV��VXFK�DV�¿VKLQJ��KXQWLQJ��DQG�PRWRUL]HG�
RII�URDG�XVH�DUH�SURMHFWHG�WR�H[SHULHQFH�VXEVWDQWLDO�GHFOLQHV�
LQ�SDUWLFLSDWLRQ�UDWHV�DQG�WKXV��ZKLOH�LQFUHDVLQJ��ZLOO�JURZ�
PXFK�VORZHU�WKDQ�WKH�JURZWK�UDWH�RI�WKH�UHJLRQDO�SRSXODWLRQ��
+XQWLQJ�DQG�PRWRUL]HG�RII�URDG�XVH��EHLQJ�UHODWLYHO\�ODQG�
LQWHQVLYH��DUH�DGYHUVHO\�DIIHFWHG�E\�WKH�H[SHFWHG�GHFOLQH�LQ�
DYDLODEOH�IRUHVW�DQG�UDQJHODQG��0RUHRYHU��WKHVH�DFWLYLWLHV�DUH�
HVVHQWLDOO\�FRXQWHU�FXOWXUDO�WR�WKH�JURZLQJ�QXPEHUV�RI�HWKQLF�
PLQRULWLHV�LQ�WKH�UHJLRQ�

$QQXDO�YLVLWV�SHU�JURXS�WR�VRXWKHUQ�QDWLRQDO�IRUHVWV�ZLOO�
GHFOLQH�DFURVV�DOO�VLWH�W\SH�DQG�VFHQDULR�FRPELQDWLRQV��)RU�
GD\�XVH�GHYHORSHG�VLWHV��RYHUQLJKW�XVH�GHYHORSHG�VLWHV��DQG�
:LOGHUQHVV�VLWHV��WKHVH�GHFOLQHV�DUH�YLUWXDOO\�DOO�OHVV�WKDQ�
���SHUFHQW��7KXV��ZKHQ�YLVLWV�SHU�JURXS�DUH�FRPELQHG�ZLWK�
DQ�LQFUHDVLQJ�QXPEHU�RI�JURXSV�GXH�WR�SRSXODWLRQ�JURZWK��
RYHUDOO�QDWLRQDO�IRUHVW�YLVLWV�ZLOO�JURZ��VOLJKWO\�ODJJLQJ�
UHJLRQDO�SRSXODWLRQ�JURZWK��+RZHYHU��YLVLWV�WR�JHQHUDO�IRUHVW�
DUHDV��ZKLFK�FRPSULVH�DERXW����SHUFHQW�RI�DOO�QDWLRQDO�IRUHVW�
YLVLWV�LQ�WKH�6RXWK�ZLOO�JURZ�QRWLFHDEO\�VORZHU�WKDQ�WKH�
UHJLRQDO�SRSXODWLRQ��DOEHLW�VWLOO�LQFUHDVLQJ�E\�������SHUFHQW��

7KH�VHFRQG�REMHFWLYH�ZDV�WR�H[DPLQH�WKH�SRWHQWLDO�IRU�
LQFUHDVHG�FRQJHVWLRQ�DQG�FRQÀLFW�DPRQJ�UHFUHDWLRQDO�
XVHUV�RI�IRUHVWV�DV�D�UHVXOW�RI�FKDQJLQJ�VXSSO\�DQG�GHPDQG�
IDFWRUV��:KLOH�PRGHOLQJ�XVH�IRU�VSHFL¿F�DFWLYLW\�DQG�VLWH�
FRPELQDWLRQV�ZDV�EH\RQG�WKH�VFRSH�RI�WKLV�FKDSWHU��WDEOHV�
�����DQG������FDQ�EH�XVHG�WR�EURDGO\�DVVHVV�WKH�SRWHQWLDO�
IRU�FRQJHVWLRQ�DQG�FRQÀLFW�IDFLQJ�IRUHVW�UHFUHDWLRQLVWV�DV�
GHPDQG�DQG�VXSSO\�IDFWRUV�FKDQJH�RYHU�WKH�QH[W�¿YH�GHFDGHV��
7ZR�PHDVXUHV�RI�GHQVLW\�DQG�FKDQJH�DUH�UHSRUWHG�LQ�WDEOH�
����²IRUHVW�DQG�UDQJH�DFUHV�SHU�SDUWLFLSDQW��DQG�GD\V�RI�
SDUWLFLSDWLRQ�SHU�IRUHVW�DQG�UDQJH�DFUH��:LWK�WKH�H[FHSWLRQ�RI�
KXQWLQJ��IRUHVW�DQG�UDQJH�DFUHV�SHU�SDUWLFLSDQW�DUH�SURMHFWHG�
WR�GHFOLQH�RYHU�WKH�QH[W�GHFDGH�E\�������SHUFHQW��)RU�KXQWLQJ�
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7DEOH�����²)RUHVW�EDVHG�UHFUHDWLRQ�XVH�GHQVLWLHV�LQ�WKH�6RXWK�LQ������DQG�SURMHFWHG�IRU������IRU�
5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��
DQG�(��53$�VFHQDULR�%��FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

)RUHVW�DQG�UDQJH�DFUHV�SHU�SDUWLFLSDQW 'D\V�SHU�IRUHVW�UDQJH�DFUH

$FWLYLW\ 6FHQDULR ���� ����
3HUFHQW
FKDQJH ���� ����

3HUFHQW
FKDQJH

%LUGLQJ
$�% ���� ��� ��� ���� ���� ��
$� ���� ��� ��� ���� ���� ��
%� ���� ��� ��� ���� ���� ��

'HYHORSHG�VLWH�XVH
$�% ��� ��� ��� ��� ��� ��
$� ��� ��� ��� ��� ��� ���
%� ��� ��� ��� ��� ��� ��

+LNLQJ
$�% ���� ��� ��� ��� ��� ���
$� ���� ��� ��� ��� ��� ���
%� ���� ��� ��� ��� ��� ��

+RUVHEDFN�RQ�WUDLOV
$�% ���� ���� ��� ��� ��� ���
$� ���� ���� ��� ��� ��� ��
%� ���� ���� ��� ��� ��� ��

+XQWLQJ
$�% ���� ���� ��� ��� ��� ��
$� ���� ���� ��� ��� ��� ��
%� ���� ���� ��� ��� ��� ��

0RWRUL]HG�RII�URDG
$�% ���� ���� ��� ��� ��� ���
$� ���� ���� ��� ��� ��� ��
%� ���� ���� ��� ��� ��� ��

3ULPLWLYH�DUHD�XVH
$�% ���� ��� ��� ��� ��� ��
$� ��� ��� ��� ��� ��� ��
%� ���� ��� ��� ��� ��� ��
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WKH�GHFOLQH�ZLOO�EH�IURP����WR����SHUFHQW��)RU�GHYHORSHG�
VLWH�XVH�DQG�KLNLQJ��WKLV�FRXOG�EHJLQ�WR�VWUDLQ�H[LVWLQJ�
LQIUDVWUXFWXUH�QHFHVVDU\�IRU�VXFK�DFWLYLWLHV��)RU�ELUGLQJ�DQG�
KLNLQJ��DV�GH¿QHG�LQ�WKH�165(��WKHVH�PD\�RU�PD\�QRW�UHTXLUH�
H[SDQVLYH�DUHDV�IRU�TXDOLW\�H[SHULHQFHV��7KH�DFWLYLWLHV�
FXUUHQWO\�WDNLQJ�SODFH�RQ�WKH�ODUJHVW�DPRXQW�RI�VSDFH��H�J���
KRUVHEDFN�ULGLQJ�RQ�WUDLOV��KXQWLQJ��DQG�PRWRUL]HG�RII�URDG�
XVH��ZKLOH�H[SHULHQFLQJ�VRPHZKDW�VPDOOHU�FKDQJHV�LQ�DFUHV�
SHU�SDUWLFLSDQW��PD\�DFWXDOO\�³IHHO´�PRUH�FRQJHVWHG�JLYHQ�
WKH�QDWXUH�RI�WKH�DFWLYLW\��SDUWLFXODUO\�KXQWLQJ��,W�VKRXOG�DOVR�
EH�QRWHG�WKDW�DFURVV�WKH�WKUHH�IXWXUHV�VFHQDULRV��$�%��$���
DQG�%����$�%�ZKLFK�KDV�WKH�KLJKHVW�LQFRPH�JURZWK��PLGGOH�
ODQG�FRQYHUVLRQ��DQG�PLGGOH�SRSXODWLRQ�JURZWK�OHG�WR�WKH�
PRVW�³FRQJHVWLRQ´�E\�WKH�ORVV�LQ�IRUHVW�DQG�UDQJH�ODQG�SHU�
SDUWLFLSDQW�PHDVXUH��

$Q�DOWHUQDWLYH�PHDVXUH�RI�FRQJHVWLRQ�RU�ODQG�LPSDFW²
DQQXDO�GD\V�RI�XVH�SHU�IRUHVW�DQG�UDQJH�ODQG�DFUH²LV�DOVR�
SUHVHQWHG�LQ�WDEOH�������7KLV�PHDVXUH�LV�SHUKDSV�EHWWHU�WR�
DVVHVV�WKH�LPSDFW�RI�DFWLYLWLHV�RQ�QDWXUH�DV�LW�FRPELQHV�
SDUWLFLSDQW�QXPEHU�DQG�SDUWLFLSDQW�LQWHQVLW\�SHU�XQLW�RI�ODQG�
DUHD��&RQJHVWLRQ�SHU�XQLW�RI�ODQG�LV�ZLOO�ULVH�PRVW�RYHU�WKH�
QH[W�¿YH�GHFDGHV�IRU�KRUVHEDFN�ULGLQJ�RQ�WUDLOV������SHUFHQW��
DQG�KLNLQJ������SHUFHQW���+XQWLQJ�ZLOO�VHH�WKH�VPDOOHVW�
LQFUHDVH��������SHUFHQW���7KHVH�PHDVXUHV�DUH�QRW�LQWHQGHG�

WR�EH�FRPSDUDEOH�DFURVV�DFWLYLWLHV��DQG�VRPH�PD\�DFWXDOO\�
KDYH�D�VRFLDO�FRPSRQHQW��DQG�WKXV�LQFUHDVH�XVHU�XWLOLW\�ZLWK�
LQFUHDVHG�FRQJHVWLRQ²XS�WR�D�SRLQW��1HYHUWKHOHVV��IRU�WKRVH�
DFWLYLWLHV�ZKLFK�PD\�EH�QHDU�ELRORJLFDO�FDUU\LQJ�FDSDFLW\�RU�
LQIUDVWUXFWXUH�FDUU\LQJ�FDSDFLW\��WKH�ODUJH�LQFUHDVHV�LQ�XVH�
SHU�DFUH�FRXOG�EH�D�FRQFHUQ��ERWK�IRU�WKH�ODQG�DQG�IRU�WKH�
XVHU�

$�¿QDO�PHDVXUH�RI�FRQJHVWLRQ²YLVLWV�SHU�DFUH�WR�VRXWKHUQ�
QDWLRQDO�IRUHVWV�E\�VLWH�W\SH²LV�UHSRUWHG�LQ�WDEOH�������
:LOGHUQHVV�YLVLWV�SHU�DFUH�DSSHDU�WR�EH�IDFLQJ�WKH�ELJJHVW�
LQFUHDVHV�LQ�SRWHQWLDO�FRQJHVWLRQ�ZLWK�YLVLWV�SHU�DFUH�
LQFUHDVLQJ�IURP����WR����SHUFHQW��,QFUHDVHV�DFURVV�WKH�
YDULRXV�VFHQDULRV�VXJJHVW�WKDW�WKH�GHQVLW\�RI�:LOGHUQHVV�
YLVLWV�LQ������ZLOO�H[FHHG�WKDW�RI�JHQHUDO�IRUHVW�DUHD�YLVLWV�
WRGD\��7KLV�LQFUHDVH�FRXOG�SUHVHQW�GLI¿FXOW�FKDOOHQJHV�WR�
:LOGHUQHVV�DQG�SURWHFWHG�DUHD�ODQG�PDQDJHUV��)RU�H[DPSOH��
LW�LV�JHQHUDOO\�XQGHUVWRRG�WKDW�DQ�LPSRUWDQW�PRWLYDWLRQ�
IRU�YLVLWLQJ�:LOGHUQHVV�LV�WR�³JHW�DZD\�IURP�FLYLOL]DWLRQ´�
RU�H[SHULHQFH�QDWXUH�³XQWUDPPHOHG�E\�PDQ�́ �+DYLQJ�WKLV�
W\SH�RI�H[SHULHQFH�ZLOO�EH�FKDOOHQJLQJ�LI�:LOGHUQHVV�YLVLWRU�
GHQVLW\�FRQWLQXHV�WR�LQFUHDVH��,Q�RUGHU�WR�DFFRPPRGDWH�
YLVLWRU�VDWLVIDFWLRQ��DQG�WR�FRPSO\�ZLWK�:LOGHUQHVV�
OHJLVODWLRQ��PDQDJHUV�PD\�EH�IDFHG�ZLWK�WKH�SRWHQWLDOO\�
XQDSSHDOLQJ�SURVSHFW�RI�UHJXODWLQJ�DFFHVV�LQ�WKH�IXWXUH��

7DEOH�����²1DWLRQDO�IRUHVW�VLWH�W\SH�XVH�GHQVLWLHV�LQ�WKH�6RXWK�LQ������DQG�
SURMHFWHG�IRU������IRU�5HVRXUFHV�3ODQQLQJ�$FW��53$��VFHQDULRV���53$�VFHQDULR�
$�%�FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�$��%��DQG�(��53$�VFHQDULR�%��
FRUUHVSRQGV�WR�&RUQHUVWRQH�)XWXUHV�&��'��DQG�)��

9LVLWV�SHU�QDWLRQDO�IRUHVW�DFUH

6LWH�W\SH 6FHQDULR ���� ����
3HUFHQW
FKDQJH

'HYHORSHG�GD\�XVH
$�% ���� ���� ��
$� ���� ���� ��
%� ���� ���� ��

2YHUQLJKW�GHYHORSHG�XVH
$�% ���� ���� ��
$� ���� ���� ��
%� ���� ���� ��

*HQHUDO�IRUHVW�DUHD
$�% ���� ���� ��
$� ���� ���� ��
%� ���� ���� ��

9LVLWV�SHU�QDWLRQDO�IRUHVW�ZLOGHUQHVV�DFUH

6LWH�W\SH 6FHQDULR ���� ����
3HUFHQW
FKDQJH

:LOGHUQHVV
$�% ���� ���� ��
$� ���� ���� ��
%� ���� ���� ��
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*HQHUDO�IRUHVW�DUHD�XVH�GHQVLW\�LV�H[SHFWHG�WR�ULVH�E\��
���SHUFHQW��$�%��%���WR����SHUFHQW��$���DV�QDWLRQDO�IRUHVWV�
OLNHO\�EHFRPH�HYHQ�PRUH�RI�D�VXEVWLWXWH�GHVWLQDWLRQ�DV�SULYDWH�
IRUHVW�DQG�UDQJH�ODQG�LV�UHGXFHG�E\�IXUWKHU�GHYHORSPHQW��
%HFDXVH�JHQHUDO�IRUHVW�DUHD�UHFUHDWLRQ�XVH�LQFOXGLQJ�KXQWLQJ��
PRWRUL]HG�RII�URDG�XVH��DQG�KRUVHEDFN�ULGLQJ�RQ�WUDLOV�
JHQHUDOO\�UHTXLUH�PRUH�VSDFH�EHWZHHQ�XVHUV�IRU�KLJK�TXDOLW\�
�DQG�VDIH��H[SHULHQFHV��WKLV�LQFUHDVH�LQ�XVH�GHQVLW\�VKRXOG�
DOVR�EH�RI�FRQFHUQ�WR�QDWLRQDO�IRUHVW�PDQDJHUV��)RU�H[DPSOH��
FRQÀLFWV�GXH�WR�FRQJHVWLRQ�PD\�LQFUHDVH�QRW�MXVW�ZLWKLQ�
DFWLYLWLHV��H�J���PRWRUL]HG�RII�URDG�XVHUV�UXQQLQJ�LQWR�HDFK�
RWKHU�¿JXUDWLYHO\�DQG�OLWHUDOO\���EXW�DFURVV�DFWLYLWLHV��H�J���
PRWRUL]HG�RII�URDG�XVHUV�VFDULQJ�DZD\�JDPH�VRXJKW�E\�
KXQWHUV�DQG�VSRRNLQJ�KRUVHV���$V�LQ�WKH�FDVH�RI�:LOGHUQHVV��
PDQDJHUV�FRXOG�EH�IDFHG�ZLWK�FKRRVLQJ�DPRQJ�SRWHQWLDOO\�
XQSRSXODU�DFFHVV�UHJXODWLRQ�VFKHPHV�WR�PLWLJDWH�FRQJHVWLRQ�
FRQÀLFWV��0DQDJHUV�PD\�DOVR�QHHG�WR�FRQVLGHU�VHFWLRQLQJ�
JHQHUDO�IRUHVW�DUHDV�LQWR�VSHFLDO�XVH�DUHDV�IRU�VSHFL¿F�
DFWLYLWLHV�VXFK�DV�PRWRUL]HG�RII�URDG�XVH��KRUVHEDFN�ULGLQJ�RQ�
WUDLOV�DQG�KXQWLQJ�LQ�RUGHU�WR�UHGXFH�FURVV�DFWLYLW\�FRQJHVWLRQ�
FRQÀLFWV��5HJDUGOHVV��WKH�LQFUHDVHG�FRQJHVWLRQ�FDQ�RQO\�
LQFUHDVH�WKH�LPSDFWV�RI�UHFUHDWLRQ�RQ�WKH�IRUHVW�HQYLURQPHQW�

$FURVV�DOO�DFWLYLWLHV�DQG�YHQXHV��SULYDWH�DQG�SXEOLF��WKLV�
FKDSWHU�SURYLGHV�VWURQJ�HYLGHQFH�WR�VXJJHVW�WKDW�WKH�QXPEHU�
RI�VRXWKHUQ�RXWGRRU�UHFUHDWLRQ�SDUWLFLSDQWV�DQG�WKHLU�DQQXDO�
GD\V�RI�XVH�ZLOO�FRQWLQXH�WR�JURZ�RYHU�WKH�QH[W�¿YH�GHFDGHV�
SXWWLQJ�LQFUHDVLQJ�SUHVVXUH�RQ�H[LVWLQJ�LQIUDVWUXFWXUH��ERWK�
EXLOW�DQG�QDWXUDO��WKXV�VWUHVVLQJ�WKH�UHFUHDWLRQ�FDUU\LQJ�
FDSDFLW\�RI�WKH�IRUHVW�DQG�UDQJH�ODQG�UHVRXUFHV��,Q�VRPH�
FDVHV��LW�PD\�EH�SRVVLEOH�WR�UHOLHYH�FRQJHVWLRQ�SUREOHPV�
E\�LQYHVWLQJ�LQ�DQG�EXLOGLQJ�PRUH�LQIUDVWUXFWXUH��H�J���
FRQVWUXFWLQJ�PRUH�KLNLQJ�WUDLOV�RQ�SXEOLF�ODQGV��3ULYDWH�
ODQG�RZQHUV�PD\�DOVR�KHOS�WR�PHHW�LQFUHDVHG�GHPDQG�E\�
LQFUHDVLQJ�EXLOW�UHFUHDWLRQ�LQIUDVWUXFWXUH�RQ�SULYDWH�ODQGV��,Q�
WKH�6RXWK��WKHUH�KDV�KLVWRULFDOO\�EHHQ�D�IDLUO\�ODUJH�PDUNHW�IRU�
FRQVXPSWLYH�UHFUHDWLRQDO�DFWLYLWLHV��H�J���KXQWLQJ��SURYLGHG�
RQ�SULYDWH�ODQGV��,Q�WKH�IXWXUH��RZQHUV�RI�UHPDLQLQJ�SULYDWH�
ODQG�PD\�DOVR�EH�DEOH�WR�³FDVK�LQ´�RQ�LQFUHDVHG�GHPDQG�
IRU�QRQ�FRQVXPSWLYH�UHFUHDWLRQDO�DFWLYLWLHV�E\�LQYHVWLQJ�LQ�
UHFUHDWLRQ�LQIUDVWUXFWXUH�WUDGLWLRQDOO\�SURYLGHG�E\�SXEOLF�
ODQGV��H�J���KLNLQJ�WUDLOV��ELUG�ZDWFKLQJ�IDFLOLWLHV��

%HFDXVH�RI�LQFUHDVLQJ�YLVLWRUV�SHU�DFUH�UHVXOWLQJ�IURP�
LQFUHDVLQJ�SRSXODWLRQ�DQG�GHFUHDVLQJ�SULYDWH�IRUHVW�DQG�
UDQJH�ODQG��UHPDLQLQJ�SULYDWH�ODQG�ZLOO�OLNHO\�EHFRPH�
PRUH�YDOXDEOH�IRU�RWKHU�UHFUHDWLRQ�XVHV�LQFOXGLQJ�RYHUQLJKW�
GHYHORSHG�VLWH�XVH�DQG�GHYHORSHG�VLWH�GD\�XVH��$�SRUWLRQ�
RI�SULYDWH�ODQG�LQ�WKH�6RXWK�LV�DOUHDG\�GHYRWHG�WR�SULYDWH�
GHYHORSHG�FDPSJURXQGV�ZKLFK�KDYH�VSUXQJ�XS�RYHU�WKH�
SDVW�VHYHUDO�GHFDGHV�LQ�UHVSRQVH�WR�LQFUHDVHG�GHPDQG�IRU�

FDPSLQJ�RSSRUWXQLWLHV�DQG�OLPLWHG�SXEOLF�FDPSJURXQGV��
SDUWLFXODUO\�SXEOLF�FDPSJURXQGV�ZLWK�59�KRRN�XSV��
,QFUHDVLQJ�FRQJHVWLRQ�RQ�SXEOLF�ODQGV�LQ�WKH�IXWXUH�PD\�
SURYLGH�LQFUHDVHG�GHPDQG�IRU�SULYDWH�FDPSJURXQGV�DQG�
LQFHQWLYHV�IRU�SULYDWH�ODQG�RZQHUV�WR�LQYHVW�LQ�SULYDWH��
RYHUQLJKW�GHYHORSHG�VLWH�LQIUDVWUXFWXUH�

165(�GDWD�VXJJHVW�WKDW�VRPH�HWKQLF�PLQRULW\�SRSXODWLRQV�
LQ�WKH�6RXWK�SDUWLFLSDWH�LQ�DFWLYLWLHV�RFFXUULQJ�DW�SXEOLF�GD\�
XVH�GHYHORSHG�VLWHV�VXFK�DV�IDPLO\�JDWKHULQJV�DQG�SLFQLFNLQJ�
LQ�JUHDWHU�SURSRUWLRQV�WKDQ�WUDGLWLRQDO�YLVLWRUV��7KXV��DV�WKH�
HWKQLF�PLQRULW\�SRSXODWLRQV�LQ�WKH�6RXWK�LQFUHDVH�WR�������
SXEOLF�GD\�XVH�GHYHORSHG�VLWHV�DQG�KLNLQJ�YHQXHV�DUH�OLNHO\�WR�
EHFRPH�HYHQ�PRUH�FRQJHVWHG�OHDGLQJ�WR�YLVLWRU�FRPSHWLWLRQ�
DQG�FRQÀLFW�RYHU�OLPLWHG�IDFLOLWLHV��H�J���OLPLWHG�SLFQLF�
SDYLOLRQV���3XEOLF�ODQG�PDQDJHUV�FDQ�UHVSRQG�E\�GHYRWLQJ�
PRUH�SXEOLF�ODQG�DQG�PDQDJHPHQW�EXGJHWV�WR�GD\�XVH�
GHYHORSHG�VLWHV��%HFDXVH�LQFUHDVLQJ�VFDUFLW\�RI�SXEOLF�GD\�XVH�
GHYHORSHG�VLWHV�ZLOO�LQFUHDVH�WKH�YDOXH�RI�SULYDWH�ODQG�IRU�GD\�
XVH�GHYHORSHG�VLWHV��SULYDWH�ODQG�RZQHUV�PD\�KDYH�LQFHQWLYHV�
LQ�WKH�IXWXUH�WR�LQYHVW�LQ�GD\�XVH�GHYHORSHG�VLWH�LQIUDVWUXFWXUH�
VXFK�DV�SLFQLF�DUHD�SDYLOLRQV�WR�UHQW�RXW�IRU�SUR¿W��

.12:/('*(�$1'�,1)250$7,21�*$36

,W�LV�LPSRVVLEOH�WR�VHH�H[DFWO\�KRZ�FKDQJHV�LQ�LQFRPH��
VRFLRHFRQRPLF�IDFWRUV��DQG�HFRQRPLF�GHYHORSPHQW�ZLOO�
DIIHFW�WKH�VXSSO\�DQG�GHPDQG�IRU�IRUHVW�EDVHG�RXWGRRU�
UHFUHDWLRQ��7KH�PRGHOV��UHVXOWV��DQG�FRQFOXVLRQV�SUHVHQWHG�
LQ�WKLV�FKDSWHU�DUH�SUHGLFDWHG�RQ�D�QXPEHU�RI�DVVXPSWLRQV�
DQG�UHODWLRQVKLSV�WKDW�DUH�OLNHO\�WR�FKDQJH�ZLWK�WLPH��
3HRSOH¶V�SUHIHUHQFHV�FKDQJH�RYHU�WLPH��1HZ�WHFKQRORJ\�
ZLOO�EULQJ�FKDQJHV�WR�KRZ�SHRSOH�HQMR\�WKH�RXWGRRUV²DQG�
KRZ�WKH\�DYRLG�WKH�RXWGRRUV��$FWLYLWLHV�OLNH�VQRZERDUGLQJ��
PRXQWDLQ�ELNLQJ��ÀDW�ZDWHU�ND\DNLQJ��DQG�RULHQWHHULQJ�GLG�
QRW�DSSHDU�RQ�WKH�UDGDU�ZKHQ�&LFFKHWWL¶V�VHPLQDO�IRUHFDVWLQJ�
ZRUN�RQ�QDWLRQDO�UHFUHDWLRQ�XVH�ZDV�SXEOLVKHG�LQ�������
QRU�GLG�DFWLYLWLHV�OLNH�YLGHR�JDPLQJ�DQG�'9'�UHQWLQJ��
'HVSLWH�GLIIHUHQFHV�LQ�RXWGRRU�UHFUHDWLRQ�DQG�FRQVXPSWLRQ�
DFURVV�HWKQLF�OLQHV�WRGD\��DFFXOWXUDWLRQ�IDFWRUV�PD\�PDVN�
VXFK�GLIIHUHQFHV�RYHU�WKH�FRXUVH�RI�WKH�QH[W�¿YH�GHFDGHV��
5HJDUGOHVV��DV�WKH�SRSXODWLRQ�JURZV��LW�LV�OLNHO\�WKDW�RXWGRRU�
UHFUHDWLRQ�SUHVVXUH�RQ�WKH�QDWXUDO�HQYLURQPHQW�ZLOO�EHFRPH�
PRUH�SUHYDOHQW�DQG�PDQDJHPHQW�ZLOO�QHHG�WR�¿QG�ZD\V�RI�
FUHDWLYHO\�PLWLJDWLQJ�WKLV�SUHVVXUH��

$&.12:/('*0(176

:H�DUH�JUDWHIXO�WR�&DUWHU�%HW]��'RQ�(QJOLVK��6KHOD�0RX��
0HJKDQ�6WDUEXFN��.DYLWD�6DUGDQD��DQG�6WDQ�=DUQRFK�IRU�
YDULRXV�KHOSIXO�LQVLJKWV�DQG�WHFKQLFDO�DVVLVWDQFH�
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%RZNHU��-�0��������2XWGRRU�UHFUHDWLRQ�SDUWLFLSDWLRQ�DQG�XVH�E\�$ODVNDQV��
� SURMHFWLRQV������������*HQ��7HFK��5HS��31:�*75������3RUWODQG��
25��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�
5HVHDUFK�6WDWLRQ�����S��

%RZNHU��-�0���%HUJVWURP��-�&���*LOO��-��������(VWLPDWLQJ�WKH�HFRQRPLF�YDOXH�
DQG�LPSDFWV�RI�UHFUHDWLRQDO�WUDLOV��D�FDVH�VWXG\�RI�WKH�9LUJLQLD�&UHHSHU�
5DLO�7UDLO��7RXULVP�(FRQRPLFV��������������

%RZNHU��-�0���(QJOLVK��'�%�.���&RUGHOO��+�.��������2XWGRRU�UHFUHDWLRQ�
SDUWLFLSDWLRQ�DQG�FRQVXPSWLRQ��SURMHFWLRQV������WR�������,Q��&RUGHOO��
+�.���%HW]��&�-���%RZNHU��-�0��>DQG�RWKHUV@��2XWGRRU�UHFUHDWLRQ�LQ�
$PHULFDQ�OLIH��D�QDWLRQDO�DVVHVVPHQW�RI�GHPDQG�DQG�VXSSO\�WUHQGV��
&KDPSDJQH��,/��6DJDPRUH�3UHVV��,QF�����������

%RZNHU��-�0���6WDUEXFN��&�0���(QJOLVK��'�%�.��>DQG�RWKHUV@��������
(VWLPDWLQJ�WKH�QHW�HFRQRPLF�YDOXH�RI�QDWLRQDO�IRUHVW�UHFUHDWLRQ��DQ�
DSSOLFDWLRQ�RI�WKH�1DWLRQDO�9LVLWRU�8VH�0RQLWRULQJ�GDWDEDVH���)DFXOW\�
6HULHV�:RUNLQJ�3DSHU��)6��������$WKHQV��*$��7KH�8QLYHUVLW\�RI�
*HRUJLD��'HSDUWPHQW�RI�$JULFXOWXUDO�DQG�$SSOLHG�(FRQRPLFV������
S��KWWS���LGHDV�UHSHF�RUJ�S�DJV�XJHRIV�������KWPO��>'DWH�DFFHVVHG��
'HFHPEHU��������@�

%RZNHU��-�0���0XUSK\��'���&RUGHOO��+�.��������:LOGHUQHVV�DQG�SULPLWLYH��
DUHD�UHFUHDWLRQ�SDUWLFLSDWLRQ�DQG�FRQVXPSWLRQ��DQ�H[DPLQDWLRQ�RI�
GHPRJUDSKLF�DQG�VSDWLDO�IDFWRUV��-RXUQDO�RI�$JULFXOWXUDO�DQG�$SSOLHG�
(FRQRPLFV�����������������

&DPHURQ��&�$���7ULYHGL��3�.��������(FRQRPHWULF�VRFLHW\�PRQRJUDSKV��
UHJUHVVLRQ�DQDO\VLV�RI�FRXQW�GDWD��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�
3UHVV������S�

&LFFKHWWL��&�-��������)RUHFDVWLQJ�UHFUHDWLRQ�LQ�WKH�8QLWHG�6WDWHV��/H[LQJWRQ��
0$��'�&��+HDWK�DQG�&RPSDQ\������S�

&RUGHOO��+�.���%HUJVWURP��-�&���+DUWPDQQ��/�$���(QJOLVK��'�%�.��������$Q�
DQDO\VLV�RI�WKH�RXWGRRU�UHFUHDWLRQ�DQG�ZLOGHUQHVV�VLWXDWLRQ�LQ�WKH�8QLWHG�
6WDWHV������±������*HQ��7HFK��5HS��50������)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�)RUHVW�DQG�
5DQJH�([SHULPHQW�6WDWLRQ������S�

&RUGHOO��+�.���%HUJVWURP��-�&��������$�PHWKRGRORJ\�IRU�DVVHVVLQJ�QDWLRQDO�
RXWGRRU�UHFUHDWLRQ�GHPDQG�DQG�VXSSO\�WUHQGV��/HLVXUH�6FLHQFHV���
������������

(QJOLQ��-�(���6KRQNZLOHU��-�6��������(VWLPDWLQJ�VRFLDO�ZHOIDUH�XVLQJ�FRXQW�
GDWD�PRGHOV��DQ�DSSOLFDWLRQ�WR�ORQJ�UXQ�UHFUHDWLRQ�GHPDQG�XQGHU�
FRQGLWLRQV�RI�HQGRJHQRXV�VWUDWL¿FDWLRQ�DQG�WUXQFDWLRQ��5HYLHZ�RI�
(FRQRPLFV�DQG�6WDWLVWLFV�����������������

(QJOLVK��'�%�.���%HW]��&�-���<RXQJ��-�0��������5HJLRQDO�GHPDQG�DQG�VXSSO\�
SURMHFWLRQV�IRU�RXWGRRU�UHFUHDWLRQ��*HQ��7HFK��5HS��50������$VKHYLOOH��
1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S�

(QJOLVK��'�%�.���.RFLV��6�0���=DUQRFK��6�-���$UQROG��-�5��������)RUHVW�
6HUYLFH�QDWLRQDO�YLVLWRU�XVH�PRQLWRULQJ�SURFHVV��UHVHDUFK�PHWKRG�
GRFXPHQWDWLRQ��*HQ��7HFK��5HS��656�����$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S��

*UHHQH��:�+��������1/2*,7��9HUVLRQ������3ODLQYLHZ��1<��(FRQRPHWULF�
6RIWZDUH��,QF�

+DOO��7�(���+HDWRQ��+���.UXJHU��/�(��������2XWGRRU�UHFUHDWLRQ�LQ�WKH�3DFL¿F�
1RUWKZHVW�DQG�$ODVND��WUHQGV�LQ�DFWLYLW\�SDUWLFLSDWLRQ��*HQ��7HFK��5HS��
31:�*75������3RUWODQG��25��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��3DFL¿F�1RUWKZHVW�5HVHDUFK�6WDWLRQ������S�

+RI��-�*���.DLVHU��+�)������D��/RQJ�WHUP�RXWGRRU�UHFUHDWLRQ�SDUWLFLSDWLRQ�
SURMHFWLRQV�IRU�SXEOLF�ODQG�PDQDJHPHQW�DJHQFLHV��-RXUQDO�RI�/HLVXUH�
5HVHDUFK��������������

+RI��-�*���.DLVHU��+�)������E��3URMHFWLRQV�RI�IXWXUH�IRUHVW�UHFUHDWLRQ�XVH��
5HVRXU��%XOO��:2����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH�����S�

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�>,3&&@��������&OLPDWH�
FKDQJH�������WKH�IRXUWK�,3&&�DVVHVVPHQW�UHSRUW��KWWS���ZZZ�LSFF�
FK�SXEOLFDWLRQVBDQGBGDWD�DU��V\U�HQ�FRQWHQWV�KWPO��>'DWH�DFFHVVHG��
'HFHPEHU���������@�

/HHZRUWK\��9�5���%RZNHU��-�0���+RVSLWDO��-�'���6WRQH��(�$��������3URMHFWHG�
SDUWLFLSDWLRQ�LQ�PDULQH�UHFUHDWLRQ�������DQG�������KWWS���ZZZ�VUV�
IV�XVGD�JRY�SXEV�MD�MDBOHHZRUWK\����SGI��>'DWH�DFFHVVHG���
$XJXVW���������@�

2YDVNDLQHQ��9���0LNNROD��-���3RXWD��(��������(VWLPDWLQJ�UHFUHDWLRQ�GHPDQG�
ZLWK�RQ�VLWH�GDWD��DQ�DSSOLFDWLRQ�RI�WUXQFDWHG�DQG�HQGRJHQRXVO\�VWUDWL¿HG�
FRXQW�GDWD�PRGHOV��-RXUQDO�RI�)RUHVW�(FRQRPLFV����������������

6DUGDQD��.��������0RGHOLQJ�GHPDQG�IRU�RXWGRRU�UHFUHDWLRQ�VHWWLQJV�ZLWK�
FKRLFH�EDVHG�VDPSOHV��$WKHQV��*$��8QLYHUVLW\�RI�*HRUJLD�����S���
3K�'��GLVVHUWDWLRQ�

6RXWHU��5�$���%RZNHU��-�0��������$�QRWH�RQ�QRQOLQHDULW\�ELDV�DQG�
GLFKRWRPRXV�FKRLFH�&90��LPSOLFDWLRQV�IRU�DJJUHJDWH�EHQH¿WV�
HVWLPDWLRQ��$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV�5HYLHZ���������������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������)XWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�IRUHVW�6HUYLFH������53$�
$VVHVVPHQW��*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�
6WDWLRQ�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������1DWLRQDO�
9LVLWRU�8VH�0RQLWRULQJ�3URJUDP��)<������1980�QDWLRQDO�VXPPDU\�
UHSRUW��ZZZ�IV�IHG�XV�UHFUHDWLRQ�SURJUDPV�QYXP���>'DWH�DFFHVVHG��
$XJXVW���������@��

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������1DWLRQDO�
6XUYH\�RQ�5HFUHDWLRQ�DQG�WKH�(QYLURQPHQW��165(�GDWDVHW��YDULRXV�
\HDUV���$WKHQV��*$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��5:8�������KWWS���ZZZ�VUV�IV�XVGD�JRY�
WUHQGV�QVUH�GLUHFWRU\�LQGH[�KWPO��>'DWH�DFFHVVHG��'HFHPEHU��������@��

:DOVK��5�*���-RQ��.�+���0F.HDQ��-�5���+RI��-��������(IIHFW�RI�SULFH�RQ�
IRUHFDVWV�RI�SDUWLFLSDWLRQ�LQ�¿VK�DQG�ZLOGOLIH�UHFUHDWLRQ��DQ�DJJUHJDWH�
GHPDQG�PRGHO��-RXUQDO�RI�/HLVXUH�5HVHDUFK��������������

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656������
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

:HDU��'�1��������)RUHFDVWV�RI�FRXQW\�OHYHO�ODQG�XVHV�XQGHU�WKUHH�IXWXUH�
VFHQDULRV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�
$VVHVVPHQW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

=DUQRFK��6�-���&RUGHOO��+�.���%HW]��&�-���/DQJQHU��/��������3URMHFWLQJ�
FRXQW\�OHYHO�SRSXODWLRQV�XQGHU�WKUHH�IXWXUH�VFHQDULRV��D�WHFKQLFDO�
GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������53$�$VVHVVPHQW��H�*HQ��
7HFK��5HS��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����S��

=DZDFNL��:�7���0DUVLQNR��$���%RZNHU��-�0��������$�WUDYHO�FRVW�DQDO\VLV�RI�
HFRQRPLF�XVH�YDOXH�RI�QRQFRQVXPSWLYH�ZLOGOLIH�UHFUHDWLRQ�LQ�WKH�8QLWHG�
6WDWHV��)RUHVW�6FLHQFH�����������������



���
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� 'DYLG�1��:HDU��-HIIUH\�3UHVWHPRQ��5REHUW�+XJJHWW��
� DQG�'RXJODV�&DUWHU�

.(<�),1',1*6

��$OWKRXJK�WLPEHU�SURGXFWLRQ�LQ�WKH�6RXWK�PRUH�WKDQ�
GRXEOHG�IURP�WKH�����V�WR�WKH�ODWH�����V��RXWSXW�OHYHOV�KDYH�
GHFOLQHG�RYHU�WKH�ODVW����\HDUV��VLJQDOLQJ�VWUXFWXUDO�FKDQJHV�
LQ�WLPEHU�PDUNHWV�

�� )RU�VRIWZRRG�SURGXFWV��SURGXFWLRQ�GHFOLQHV�DUH�PRVW�FOHDUO\�
UHODWHG�WR�GHPDQG�LVVXHV��'HPDQG�IRU�VRIWZRRG�VROLG�ZRRG�
SURGXFWV�LV�VWURQJO\�OLQNHG�WR�KRXVLQJ�PDUNHWV��DQG�D�VKDUS�
GHFOLQH�LQ�FRQVWUXFWLRQ�EHJLQQLQJ�LQ������UHGXFHG�WLPEHU�
GHPDQG��D�VKRUW�UXQ�DGMXVWPHQW��'HPDQG�IRU�SXOSZRRG�LQ�
SDSHU�PDQXIDFWXULQJ�KDV�GHFOLQHG�DV�WKH�SURGXFWLRQ�FDSDFLW\�
KDV�GURSSHG�LQ�WKH�6RXWK��D�ORQJ�UXQ�DGMXVWPHQW�

��$V�GHPDQG�GHFOLQHG��LQYHVWPHQWV�LQ�VRIWZRRG�SURGXFWLRQ�
FRQWLQXHG�WR�H[SDQG��OHDGLQJ�WR�VXSSO\�JURZWK�IRU�DOO�
VRIWZRRGV��EXW�HVSHFLDOO\�IRU�VRIWZRRG�SXOSZRRG��7KH�QHW�
UHVXOW�ZDV�D�VXEVWDQWLDO�UHGXFWLRQ�LQ�VRIWZRRG�SXOSZRRG�
SULFHV�

�� ,Q�FRQWUDVW�WR�VRIWZRRG�SURGXFWV��KDUGZRRG�SXOSZRRG�
RXWSXW�GHFOLQHG�DQG�LWV�SULFH�LQFUHDVHG�LQ�WKH�����V��
LQGLFDWLQJ�D�FRQWUDFWLRQ�RI�VXSSO\��HVSHFLDOO\�LQ�WKH�&RDVWDO�
3ODLQ�ZKHUH�SDSHU�SURGXFWLRQ�LV�FRQFHQWUDWHG�

�� 6HYHUDO�IRUHFDVWV�RI�WLPEHU�PDUNHWV�VKRZ�H[SDQGLQJ�
VXSSOLHV�RI�VRIWZRRG�WLPEHU��HVSHFLDOO\�VRIWZRRG�
SXOSZRRG��DV�QHZ�SODQWDWLRQV�PDWXUH�DQG�DGGLWLRQDO�
SODQWDWLRQV�DFFXPXODWH�DFURVV�WKH�6RXWK��$FURVV�DOO�
IRUHFDVWV��VRIWZRRG�SXOSZRRG�VXSSO\�H[SDQGV�WKURXJK�WKH�
QH[W����\HDUV��ZKLOH�VRIWZRRG�VDZWLPEHU�VXSSO\�JURZV�
RYHU�WKH�QH[W�GHFDGH�DQG�WKHQ�VWDELOL]HV�

�� )RUHFDVWV�RI�KDUGZRRG�VXSSOLHV�LQGLFDWH�D�JUDGXDO�
FRQWUDFWLRQ�DV�XUEDQL]DWLRQ�VKULQNV�LQYHQWRULHV�

�� ,I�WLPEHU�SURGXFW�GHPDQG�UHWXUQV�WR�DQG�VWD\V�DW�WKH������
OHYHOV��WRWDO�WLPEHU�SURGXFWLRQ�LV�IRUHFDVWHG�WR�H[SDQG�
E\�DERXW����SHUFHQW�RYHU�WKH�QH[W����\HDUV��ZLWK�OLWWOH�
LPSDFW�RQ�WKH�SULFH�RI�VRIWZRRG�VDZWLPEHU�DQG�KDUGZRRG�
SXOSZRRG��6RIWZRRG�SXOSZRRG�SULFHV�ZRXOG�GHFOLQH�E\�
DERXW����SHUFHQW�

�'DYLG�1��:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
5DOHLJK��1&��������-HIIUH\�3UHVWHPRQ�LV�D�5HVHDUFK�)RUHVWHU�DW�WKH�)RUHVW�
(FRQRPLFV�DQG�3ROLF\�5HVHDUFK�:RUN�8QLW��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5HVHDUFK�7ULDQJOH�3DUN��
1&��������5REHUW�+XJJHWW�LV�D�5HVHDUFK�$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�
RI�)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��
5DOHLJK��1&��������'RXJODV�&DUWHU�LV�D�3URIHVVRU��6FKRRO�RI�)RUHVW�
5HVRXUFHV�DQG�&RQVHUYDWLRQ��8QLYHUVLW\�RI�)ORULGD��*DLQHVYLOOH��)/�������

�� ,I�GHPDQG�JURZWK�UHWXUQV�WR�����V�DQG�����V�OHYHOV��WRWDO�
WLPEHU�SURGXFWLRQ�FRXOG�H[SDQG�E\�DERXW����SHUFHQW�RYHU�
WKH�QH[W����\HDUV��ZLWK�WKH�JUHDWHVW�JDLQV�LQ�VRIWZRRG�
SXOSZRRG�RXWSXW��6RIWZRRG�SXOSZRRG�SULFHV�VWDELOL]H�
DW������OHYHOV�ZKLOH�VRIWZRRG�VDZWLPEHU�DQG�KDUGZRRG�
SXOSZRRG�SULFHV�ZRXOG�LQFUHDVH�DW�DQ�DYHUDJH�DQQXDO�UDWH�
RI�VOLJKWO\�OHVV�WKDQ���SHUFHQW��

��*URZWK�LQ�GHPDQG��FRXSOHG�ZLWK�JDLQV�LQ�WKH�SURGXFWLYLW\�
RI�SODQWHG�SLQH�IRUHVWV��ZRXOG�OLNHO\�H[SDQG�WRWDO�WLPEHU�
SURGXFWLRQ�E\�DERXW����SHUFHQW��ZLWK�WKH�SURGXFWLRQ�RI�
VRIWZRRG�SXOSZRRG�PRUH�WKDQ�WULSOLQJ��7KH�SULFH�RI�
VRIWZRRG�VDZWLPEHU�ZRXOG�VWDELOL]H��WKH�SULFH�RI�VRIWZRRG�
SXOSZRRG�ZRXOG�IDOO�DW�OHVV�WKDQ���SHUFHQW�SHU�\HDU��DQG�WKH�
SULFH�RI�KDUGZRRG�SXOSZRRG�ZRXOG�LQFUHDVH�E\�OHVV�WKDQ���
SHUFHQW�SHU�\HDU�

�� )RUHFDVWV�LQGLFDWH�WKDW�WKH�6RXWK¶V�WLPEHU�VXSSO\�FRXOG�
H[SDQG�LI�PRGHUDWH�UDWHV�RI�IXWXUH�IRUHVW�LQYHVWPHQWV�DUH�
DGGHG�WR�LQYHVWPHQWV�LQ�IRUHVWV�PDGH�RYHU�WKH�SDVW����
\HDUV��)RUHFDVWV�IRU������VKRZ�WKDW�DQQXDO�SURGXFWLRQ�RI�
VRIWZRRG�SXOSZRRG�FRXOG�LQFUHDVH�EH\RQG������OHYHOV�
E\�DQ�DGGLWLRQDO�����ELOOLRQ�WR�����ELOOLRQ�FXELF�IHHW�������
PLOOLRQ�WR������PLOOLRQ�JUHHQ�WRQV��ZLWKRXW�VXEVWDQWLDO�SULFH�
HIIHFWV�

��7LPEHU�SURGXFWLRQ�KDV�WKH�SRWHQWLDO�WR�H[SDQG�VXEVWDQWLDOO\�
LQ�WKH�6RXWK��EXW�IXWXUH�PDUNHWV�DUH�OLNHO\�WR�EH�OLPLWHG�
E\�GHPDQG�OHYHOV��%LRHQHUJ\�LV�D�SRWHQWLDO�EXW�KLJKO\�
XQFHUWDLQ�VRXUFH�RI�GHPDQG��5HFRYHU\�RI�KRXVLQJ�UHODWHG�
GHPDQG�IRU�ZRRG�SURGXFWV�UHPDLQV�D�NH\�XQFHUWDLQW\�LQ�WKH�
VKRUW�UXQ�

��:LWKRXW�DQ�H[SDQVLRQ�LQ�WLPEHU�GHPDQG��SULYDWH�IRUHVW�
RZQHUV�ZRXOG�EH�H[SHFWHG�WR�HYHQWXDOO\�H[SHULHQFH�D�
VWURQJ�VKLIW�DZD\�IURP�IRUHVW�PDQDJHPHQW�DV�LQYHVWPHQW�
UHWXUQV�GLPLQLVK�WR�WKH�SRLQW�ZKHUH�FRQWLQXHG�LQYHVWPHQWV�
FDQQRW�EH�MXVWL¿HG�

,1752'8&7,21

7LPEHU�SURGXFWLRQ�IURP�WKH�6RXWK�JUHZ�VXEVWDQWLDOO\�DQG�
VWHDGLO\�IURP������WR�WKH�ODWH�����V��$OWKRXJK�SURGXFWLRQ�
KDV�GHFOLQHG�IURP�����������SHDN�OHYHOV��WKH�UHJLRQ�VWLOO�
SURYLGHV�D�PDMRULW\�RI�WKH�WLPEHU�SURGXFWV�SURGXFHG�LQ�
WKH�8QLWHG�6WDWHV��6PLWK�DQG�RWKHUV��������5DSLG�JURZWK�
LQ�SURGXFWLRQ�IURP������WR������GLG�QRW��KRZHYHU��GHSOHWH�
VWDQGLQJ�LQYHQWRULHV�RI�ELRPDVV�EHFDXVH�KLJK�JURZWK�UDWHV�
DQG�LQYHVWPHQWV�LQ�DJULFXOWXUDO�VW\OH�IRUHVWU\�LQFUHDVHG�

$)"15&3����
� 0DUNHWV



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

IRUHVW�SURGXFWLYLW\²SODQWHG�SLQH�IRUHVWV�QRZ�UHSUHVHQW����
SHUFHQW�RI�VRXWKHUQ�IRUHVW�ODQG��5HFHQW�KDUYHVW�GHFOLQHV�UDLVH�
TXHVWLRQV�DERXW�WKH�IXWXUH�RI�WLPEHU�PDUNHWV��DQG�UHFHQW�
SROLF\�GLVFRXUVH�DERXW�WKH�XVH�RI�ZRRG�WR�SURGXFH�HQHUJ\�RQ�
ODUJH�VFDOHV�VXJJHVWV�SRWHQWLDO�IRU�XQFHUWDLQW\�DQG�VWUXFWXUDO�
FKDQJHV�LQ�WKHVH�PDUNHWV�

7KH�REMHFWLYHV�RI�WKLV�FKDSWHU�DUH�WR�H[DPLQH�WKH�KLVWRU\�RI�
FKDQJH�LQ�IRUHVW�SURGXFWV�PDUNHWV�DQG�WR�FRQVLGHU�SRWHQWLDO�
IXWXUHV��:H�XVH�KLVWRULFDO�UHFRUGV�RI�KDUYHVW�TXDQWLWLHV�DQG�
WLPEHU�SULFHV�WR�WHVW�JHQHUDO�K\SRWKHVHV�DERXW�FKDQJHV�LQ�
VXSSO\�DQG�GHPDQG��6XSSO\�IRUHFDVWV�DQG�WUHQGV�LQ�SURGXFW�
GHPDQG�DUH�WKHQ�XVHG�WR�DQDO\]H�PDUNHW�SRWHQWLDO�DQG�
WR�FRQVWUXFW�DOWHUQDWLYH�IRUHFDVWV�RI�KDUYHVWV�DQG�WLPEHU�
SULFHV��7KURXJKRXW�WKHVH�DQDO\VHV��WKH�FKDSWHU�DGGUHVVHV�WKH�
IROORZLQJ�VSHFL¿F�TXHVWLRQV�

��+RZ�KDYH�PDUNHWV�IRU�IRUHVW�SURGXFWV�FKDQJHG��HVSHFLDOO\�
LQ�WKH�SDVW�GHFDGH"

��:KDW�DUH�WKH�LPSOLFDWLRQV�RI�WKHVH�FKDQJHV�IRU�WKH�IXWXUH�RI�
WLPEHU�PDUNHWV"

��+RZ�LV�WLPEHU�VXSSO\�SURMHFWHG�WR�FKDQJH"
��:KDW�IDFWRUV�LQÀXHQFH�WKH�IXWXUH�RI�IRUHVW�SURGXFW�GHPDQG�
DQG�ZKDW�DUH�WKH�LPSOLFDWLRQV�IRU�WLPEHU�PDUNHWV"

��+RZ�PLJKW�PDUNHWV�GHYHORS�LQ�UHVSRQVH�WR�DOWHUQDWLYH�
VFHQDULRV�IRU�IXWXUH�VXSSO\�DQG�GHPDQG"

,QÁXHQFHV�RQ�7LPEHU�6XSSO\

7LPEHU�VXSSO\�GH¿QHV�KRZ�ODQGRZQHUV�GHOLYHU�WLPEHU�WR�
PDUNHW�LQ�UHVSRQVH�WR�WLPEHU�SULFHV�DQG��LQ�WKH�ORQJHU�UXQ��
WR�D�YDULHW\�RI�RWKHU�VLJQDOV��6HYHUDO�IDFWRUV�PDNH�LW�GLI¿FXOW�
WR�DQDO\]H�WKH�WLPEHU�VXSSO\�VLWXDWLRQ��LQFOXGLQJ�WKH�ORQJ�
SURGXFWLRQ�SHULRG�LQYROYHG�LQ�JURZLQJ�WUHHV��WKH�PXOWLSOH�
EHQH¿WV�WKDW�ODQGRZQHUV�FDQ�GHULYH�IURP�VWDQGLQJ�IRUHVWV��
DQG�FRQVWDQW�FKDQJHV�LQ�WKH�ODQG�EDVH�IURP�ZKLFK�WLPEHU�
LV�SURGXFHG��,W�LV�FRPPRQ�WR�WKLQN�RI�VXSSO\�DV�VLPSO\�WKH�
UHODWLRQVKLS�EHWZHHQ�KDUYHVWV�DQG�SULFHV�EXW�WKHVH�RWKHU�
IDFWRUV�QHHG�WR�EH�DFFRXQWHG�IRU��HVSHFLDOO\�ZKHQ�FRQVLGHULQJ�
ORQJ�UXQ�VXSSO\�G\QDPLFV�

6XSSOLHV�RI�WLPEHU�DUH�XOWLPDWHO\�GHWHUPLQHG�E\�WKH�
LQWHUVHFWLRQ�RI�WKH�ELRORJLFDO�SURGXFWLRQ�FDSDFLW\�RI�IRUHVWV�
DQG�WKH�SUHIHUHQFHV�RI�IRUHVW�ODQG�RZQHUV��7KLV�FKDSWHU�
GHVFULEHV�DOWHUQDWLYH�SURGXFWLRQ�SRVVLELOLWLHV�E\�HYDOXDWLQJ�
DOWHUQDWLYH�DVVXPSWLRQV�DERXW�SURGXFWLYLW\��,W�DOVR�FRQVLGHUV�
D�UDQJH�RI�SURGXFHU�EHKDYLRU�E\�FRQVLGHULQJ�DOWHUQDWLYH�
SURMHFWLRQV�RI�IRUHVW�LQYHVWPHQWV��SODQWDWLRQ�UHSODFHPHQW�DQG�
HVWDEOLVKPHQW���EDVHG�RQ�WKH�KLVWRULFDO�EHKDYLRU�RI�SULYDWH�
IRUHVW�ODQGRZQHUV�

,QÁXHQFHV�RQ�7LPEHU�'HPDQG

'HPDQG�LV�DQ�HFRQRPLF�FRQFHSW�WKDW�UHODWHV�WKH�FRQVXPSWLRQ�
RI�D�FRPPRGLW\�WR�LWV�SULFH��(FRQRPLF�WKHRU\�LQGLFDWHV�

WKDW�OHVV�RI�D�FRPPRGLW\�LV�FRQVXPHG�DW�D�KLJKHU�SULFH�
DQG�WKDW�FKDUWLQJ�DOO�WKH�SRVVLEOH�SULFH�FRQVXPSWLRQ�
FRPELQDWLRQV�GH¿QHV�D�GHPDQG�FXUYH��7KLV�FXUYH��KRZHYHU��
FDQ�EH�UHSRVLWLRQHG�EDVHG�RQ�PDQ\�IDFWRUV�RWKHU�WKDQ�WKH�
FRPPRGLW\¶V�SULFH²VXFK�DV�LQFRPH��SULFHV�RI�VXEVWLWXWHV�
IRU�WKH�FRPPRGLW\��DQG�FKDQJLQJ�WDVWHV��,Q�WKLV�FKDSWHU��
ZH�H[DPLQH�GHPDQG�IRU�WLPEHU�SURGXFWV�E\�DQDO\]LQJ�WKH�
YDULRXV�IDFWRUV�WKDW�FRXOG�DOWHU�GHPDQG�UHODWLRQVKLSV��:H�
ORRN�FORVHO\�DW�VXEVWLWXWLRQ�SRVVLELOLWLHV��SURGXFWLRQ�FDSDFLW\��
DQG�LQWHUQDWLRQDO�WUDGH�DV�LQGLFDWRUV�RI�FKDQJHV�LQ�GRPHVWLF�
GHPDQG�IRU�WLPEHU�SURGXFWV�

3HUKDSV�WKH�PRVW�LPSRUWDQW�XQFHUWDLQW\�DERXW�WKH�IXWXUH�RI�
WLPEHU�GHPDQG�LV�WKH�GHYHORSPHQW�RI�QHZ�PDUNHWV�IRU�¿EHU�
LQ�WKH�SURGXFWLRQ�RI�ELRHQHUJ\��$V�D�UHQHZDEOH�UHVRXUFH��
IRUHVW�ELRPDVV�PD\�SOD\�DQ�LPSRUWDQW�UROH�LQ�PHHWLQJ�JRDOV�
HVWDEOLVKHG�WKURXJK�UHQHZDEOH�SRUWIROLR�VWDQGDUGV��DQG�
FHOOXORVLF�IHHGVWRFNV�IRU�OLTXLG�IXHOV�KDYH�EHHQ�WDUJHWHG�LQ�
�����)DUP�%LOO�DQG�RWKHU�SROLFLHV�DLPHG�DW�LQFUHDVLQJ�WKH�
XVH�RI�UHQHZDEOH�HQHUJ\��'HPDQGV�IRU�ZRRG�IRU�FR�¿ULQJ�LQ�
FRDO�¿UHG�HOHFWULFLW\�SODQWV�DQG�IRU�SURGXFWLRQ�RI�IXHO�SHOOHWV�
KDYH�DOUHDG\�HPHUJHG��DOWKRXJK�ELRIXHO�SURGXFWLRQ�RQ�D�
ODUJH�VFDOH�ZRXOG�UHTXLUH�WHFKQRORJLFDO�DGYDQFHV��&KDSWHU����
DGGUHVVHV�SRWHQWLDO�ELRHQHUJ\�IXWXUHV�LQ�GHWDLO�

6FRSH�RI�$QDO\VLV

&KDSWHU����H[DPLQHV�KRZ�GHPDQG�IRU�ZRRG�LQ�WKH�
SURGXFWLRQ�RI�ELRHQHUJ\�FRXOG�GHYHORS�LQ�WKH�IXWXUH��DQG�
ZH�UHIHU�WR�WKDW�FKDSWHU�LQ�H[DPLQLQJ�D�IXOO�UDQJH�RI�PDUNHW�
IXWXUHV��:KLOH�HYDOXDWLQJ�PDUNHW�IXWXUHV��ZH�GR�QRW�DWWHPSW�
WR�IRUHFDVW�WKH�EXVLQHVV�F\FOH��LQ�SDUWLFXODU��WKH�UHFRYHU\�
IURP�WKH������UHFHVVLRQ�DQG�WKH�UHWXUQ�WR�KLVWRULFDO�WUHQGV�LQ�
SURGXFW�GHPDQG��5DWKHU��RXU�IRFXV�LV�RQ�ORQJ�UXQ�WUHQGV�DQG��
XOWLPDWHO\��WKH�LPSOLFDWLRQV�IRU�IRUHVW�VXVWDLQDELOLW\�DQG�WKH�
FDSDFLW\�WR�DGDSW�WR�FKDQJLQJ�GHPDQG�IRU�¿EHU�LQ�WKH�FRPLQJ�
\HDUV�DQG�GHFDGHV�

0(7+2'6�

7KH�DQDO\VLV�RI�KLVWRULFDO�FKDQJHV�LQ�WLPEHU�PDUNHWV�SUHVHQWHG�
KHUH�VWDUWV�E\�XSGDWLQJ�WKH�GDWD�IURP�D�UHSRUW��:HDU�DQG�
RWKHUV�������WKDW�H[DPLQHG�EDVLF�SULFH��DQG�KDUYHVW�TXDQWLW\�
LQGLFDWRUV�DQG�LQWHUSUHWHG�SDWWHUQV�RI�FKDQJH�WR�SURYLGH�
JHQHUDO�LQVLJKWV�LQWR�PDUNHW�GLUHFWLRQ�DQG�WUHQGV�LQ�GHPDQG�
DQG�VXSSO\��$�VHW�RI�H[SODQDWRU\�IDFWRUV�WKDW�KDYH�DIIHFWHG�WKH�
GHPDQG�IRU�WLPEHU�SURGXFWV²LQFOXGLQJ�GRPHVWLF�FRQGLWLRQV��
WHFKQRORJ\�FKDQJHV��DQG�LQWHUQDWLRQDO�WUDGH²SODFHV�GHPDQG�
WUHQGV�LQ�FRQWH[W��$Q�DQDO\VLV�RI�WLPEHU�VXSSO\�IXQGDPHQWDOV�
IRFXVHV�RQ�ODQG�XVH��IRUHVW�LQYHVWPHQW��DQG�WLPEHUODQG�
RZQHUVKLS�DQG�WKHLU�HIIHFWV�RQ�WKH�IXWXUH�SURYLVLRQ�RI�WLPEHU�
IURP�SULYDWH�ODQGV��

:H�XVH�HPSLULFDO�PRGHOV�RI�WLPEHU�VXSSO\�DQG�GHPDQG�WR�
H[SORUH�DOWHUQDWLYH�IXWXUHV�IRU�WLPEHU�PDUNHWV��)XWXUH�WLPEHU�



���
&+$37(5�����0DUNHWV

VXSSO\�UHODWLRQVKLSV�DUH�GHULYHG�IURP�VLPXODWLRQ�UXQV�RI�WKH�
8�6��)RUHVW�$VVHVVPHQW�6\VWHP¶V�)RUHVW�'\QDPLFV�0RGHO�
GHVFULEHG�LQ�FKDSWHUV���DQG����7KH�PRGHO�VLPXODWHV�FKDQJH�
LQ�WKH�6RXWK�RQ�DOO�SORWV�RI�WKH�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�
�),$��3URJUDP�RI�WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��LQFOXGLQJ�KDUYHVW�FKRLFHV�PDGH�LQ�UHVSRQVH�
WR�WKH�IXWXUH�PDUNHW�FRQGLWLRQV�GHVFULEHG�E\�WKH�SULFH�
SURMHFWLRQV�RI�WKH�VL[�&RUQHUVWRQH�)XWXUHV��FKDSWHU����

��&RUQHUVWRQH�$�GHVFULEHV�D�IXWXUH�RI�YHU\�UDSLG�HFRQRPLF�
DQG�WHFKQRORJLFDO�JURZWK��FRPELQHG�ZLWK�LQFUHDVLQJ�
WLPEHU�SULFHV��

��&RUQHUVWRQH�%�LV�DOVR�EDVHG�RQ�UDSLG�HFRQRPLF�DQG�
WHFKQRORJLFDO�JURZWK�EXW�FRPELQHG�ZLWK�GHFUHDVLQJ�WLPEHU�
SULFHV��

��&RUQHUVWRQH�&�LV�EDVHG�RQ�PRGHUDWH�OHYHOV�RI�HFRQRPLF�
GHYHORSPHQW�DQG�OHVV�UDSLG�EXW�PRUH�GLYHUVH�WHFKQRORJLFDO�
FKDQJH��FRPELQHG�ZLWK�LQFUHDVLQJ�WLPEHU�SULFHV��

��&RUQHUVWRQH�'�LV�DOVR�EDVHG�RQ�PRGHUDWH�OHYHOV�RI�
HFRQRPLF�GHYHORSPHQW�DQG�OHVV�UDSLG�WHFKQRORJLFDO�FKDQJH��
EXW�FRPELQHG�ZLWK�GHFUHDVLQJ�WLPEHU�SULFHV��

��&RUQHUVWRQH�(�LV�EDVHG�RQ�&RUQHUVWRQH�$�EXW�DOORZV�IRU�DQ�
LQFUHDVHG�UDWH�RI�SODQWLQJ�IROORZLQJ�WKH�KDUYHVW�RI�QDWXUDOO\�
UHJHQHUDWHG�IRUHVWV��

��&RUQHUVWRQH�)�LV�EDVHG�RQ�&RUQHUVWRQH�'�EXW�ZLWK�D�
GHFUHDVHG�UDWH�RI�IRUHVW�SODQWLQJ�IROORZLQJ�KDUYHVWV��

+DUYHVW�FKRLFH�PRGHOV�DUH�EDVHG�RQ�HPSLULFDO�PRGHOV�RI�
KLVWRULFDO�KDUYHVWLQJ�OLQNHG�WR�),$�SORWV�LQ�WKH�6RXWK��7KH�
PRGHOV�DUH�VHQVLWLYH�WR�FKDQJLQJ�IRUHVW�SURGXFWLYLW\�DQG�
SULFHV�WKDW�DIIHFW�QHW�UHYHQXHV�IURP�KDUYHVW�QR�KDUYHVW�
DOWHUQDWLYHV��8VLQJ�WKH�&RUQHUVWRQH�)XWXUHV��VLPXODWLRQV�RI�
KDUYHVWV�IRU�D�UDQJH�RI�SULFHV�DUH�VXPPHG�DFURVV�DOO�SORWV�WR�
GH¿QH�WKH�WLPEHU�VXSSO\�IXQFWLRQ��GH¿QHG�DV�WKH�UHODWLRQVKLS�
EHWZHHQ�DJJUHJDWH�WLPEHU�KDUYHVW�TXDQWLWLHV�DQG�WKHLU�
UHVSHFWLYH�WLPEHU�SULFHV�ZLWKLQ�D�IRUHFDVW�SHULRG���3ULFHV�IRU�
VRIWZRRG�VDZWLPEHU��RWKHU�VRIWZRRGV��KDUGZRRG�VDZWLPEHU��
DQG�RWKHU�KDUGZRRGV�HQWHU�WKH�FDOFXODWLRQV��3RO\DNRY�DQG�
RWKHUV��������DQG�D�VHW�RI�HPSLULFDO�VXSSO\�IXQFWLRQV�DUH�
GHULYHG�IRU�WKHVH�IRXU�SURGXFW�FODVVHV��

6XSSO\�6FHQDULRV

:H�XVHG�D�PRGL¿HG�YHUVLRQ�RI�WKH�PHWKRG�RXWOLQHG�E\�
3RO\DNRY�DQG�RWKHUV��������WR�FRQVWUXFW�DJJUHJDWH�VXSSOLHV��
)RU�D�VHW�RI�UHODWHG�&RUQHUVWRQH�)XWXUHV²IRU�H[DPSOH��
&RUQHUVWRQHV�$��%��DQG�(��WKDW�VKDUH�WKH�VDPH�SRSXODWLRQ�
DQG�HFRQRPLF�JURZWK�IXWXUHV�EXW�DSSO\�GLIIHUHQW�SULFH�
SURMHFWLRQV²ZH�XVH�WKH�VLPXODWLRQV�WR�JHQHUDWH�PXOWLSOH�
VXSSO\�UHDOL]DWLRQV��VSHFL¿FDOO\��D�ERRWVWUDSSLQJ�DSSURDFK�
�HPSOR\LQJ�UDQGRP�VDPSOLQJ�ZLWK�UHSODFHPHQW��RI�
VLPXODWLRQV�IRU�HDFK�6WDWH�LQ�HDFK�WLPH�SHULRG�WKDW�JHQHUDWHV�
�����REVHUYDWLRQV�RI�VXSSO\��7KHVH�UHDOL]DWLRQV�SURYLGH�WKH�
GDWD�IRU�UHJUHVVLRQ�HTXDWLRQV�ZKHUH�WKH�KDUYHVW�TXDQWLW\�
IRU�HDFK�SURGXFW�LV�PRGHOHG�DV�WKH�IXQFWLRQ�RI�LWV�SULFH��

DQG�FXPXODWLYH�UHVXOWV�IRU�DOO�SURGXFWV�SURYLGH�HVWLPDWHV�
RI�VXSSO\�PRGHOV�LQ�HDFK�SHULRG��:H�VHW�XS�WKH�HTXDWLRQV�
VR�WKDW�WKH�FRHI¿FLHQW�RQ�SULFH�LV�WKH�RZQ�SULFH�HODVWLFLW\�
RI�VXSSO\��WKH�UDWLR�RI�SURSRUWLRQDO�FKDQJH�LQ�KDUYHVW�WR�WKH�
SURSRUWLRQDO�FKDQJH�LQ�SULFH���DQG�VR�WKDW�VXSSO\�IRU�HDFK�
SHULRG�UHÀHFWV�IRUHFDVWV�RI�ODQG�XVH�FKDQJH�DQG�UHVSRQVHV�WR�
FOLPDWH��GLVWXUEDQFHV��DQG�IRUHVW�VXFFHVVLRQ��

7KH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�PRGHOV�WKH�VXSSO\�
RI�WRWDO�UHPRYDOV�IURP�LQYHQWRU\��EXW�RXU�TXHVWLRQV�WDUJHW�
VSHFL¿F�SURGXFW�PDUNHWV��(VWLPDWHG�TXDQWLWLHV�RI�SURGXFWV�
REWDLQHG�IURP�QXPEHUV�RI�UHPRYDOV�GHULYH�IURP�XWLOL]DWLRQ�
FRHI¿FLHQWV�WKDW�WUDQVODWH�VDZWLPEHU�VL]HG�UHPRYDOV�DQG�
RWKHU�UHPRYDOV�LQWR�ZKDW�ZH�ODEHO�VDZORJV�DQG�SXOSZRRG��
6DZORJV�DUH�XVHG�LQ�WKH�SURGXFWLRQ�RI�OXPEHU�DQG�YHQHHU�IRU�
SDQHOV��3XOSZRRG�LV�GH¿QHG�DV�PDWHULDO�GHOLYHUHG�IRU�XVH�LQ�
WKH�SDSHU�PDQXIDFWXULQJ�DQG�LQ�RWKHU�LQGXVWULDO�SURFHVVHV²
HVSHFLDOO\�IRU�IXHOZRRG�DQG�IRU�WKH�PDQXIDFWXUH�RI�RULHQWHG�
VWUDQG�ERDUG��7KH�WLPEHU�SURGXFW�RXWSXW�GDWDEDVH��-RKQVRQ�
DQG�RWKHUV�������SURYLGHV�HVWLPDWHV�RI�WKHVH�FRQYHUVLRQ�
IDFWRUV��ZKLFK�ZH�DGMXVWHG�WR�UHÀHFW�WKH�GLIIHUHQFH�EHWZHHQ�
FKLS�DQG�VDZ�VDZORJV�IURP�SODQWDWLRQV�DQG�VDZWLPEHU�
SURGXFWV�IURP�QDWXUDOO\�UHJHQHUDWHG�IRUHVWV��

%DVLF�VXSSO\�VFHQDULRV²:H�FRQVWUXFWHG�WZR�VXSSO\�
VFHQDULRV�IURP�WKH�&RUQHUVWRQH�)XWXUHV��RQH�ODEHOHG�
³+LJK�*'3´�WR�UHÀHFW�WKH�VWURQJ�HFRQRPLF�DQG�PRGHUDWH�
SRSXODWLRQ�JURZWK�SURMHFWLRQV�RI�&RUQHUVWRQHV�$��%��
DQG�(��DQG�WKH�RWKHU�ODEHOHG�³/RZ�*'3´�WR�UHÀHFW�WKH�
ZHDN�HFRQRPLF�DQG�ORZ�SRSXODWLRQ�JURZWK�SURMHFWLRQV�RI�
&RUQHUVWRQHV�&��'��DQG�)��

7KHVH�IRUHFDVWV�RI�FKDQJHV�LQ�IRUHVWV�DUH�FRQWLQJHQW�RQ�
SURMHFWLRQV�RI�WLPEHU�KDUYHVWV�DFURVV�SULYDWH�DQG�SXEOLF�
IRUHVWHG�SORWV�LQ�WKH�),$�LQYHQWRU\�XVLQJ�PDUNHW�GULYHQ�
KDUYHVW�SUREDELOLW\�PRGHOV��3RO\DNRY�DQG�RWKHUV��������
+DUYHVW�SUHGLFWLRQV�DUH�GULYHQ�E\�WKH�SULFH�SURMHFWLRQV�
WKDW�DUH�SDUW�RI�WKH�DVVXPSWLRQV�WKDW�VWUXFWXUH�HDFK�RI�WKH�
&RUQHUVWRQH�)XWXUHV��:H�XVH�WKHVH�SURMHFWLRQV�RI�KDUYHVWV�WR�
HVWLPDWH�VXSSO\�IXQFWLRQV�IRU�WKH�WZR�IXQGDPHQWDO�HFRQRPLF�
VWRU\OLQHV�WKH\�HPERG\��$VVRFLDWHG�IRUHVW�FRQGLWLRQ�IRUHFDVWV�
DQG�ODQG�XVH�IRUHFDVWV�DUH�GHVFULEHG�LQ�FKDSWHUV���DQG����
UHVSHFWLYHO\��

(IIHFWV�RI�SURGXFWLYLW\�LQFUHDVHV²7KH�LPSXWDWLRQ�
DSSURDFK�DGRSWHG�IRU�WKH�8�6��)RUHVW�$VVHVVPHQW�6\VWHP�
WKDW�XQGHUJLUGV�RXU�VXSSO\�SURMHFWLRQV�XVHV�FXUUHQW�
REVHUYHG�IRUHVW�SURGXFWLYLW\�WR�FRQVWUXFW�IRUHFDVWV��7KLV�
LV�DSSURSULDWH�IRU�VKRUW�UXQ�VXSSO\�IRUHFDVWV��EXW�UHFHQW�
UHVHDUFK�LQGLFDWHV�WKDW�WKH�SURGXFWLYLW\�RI�SLQH�SODQWDWLRQV�
FRXOG�H[SDQG�RYHU�WKH�QH[W�VHYHUDO�\HDUV��0F.HDQG�
DQG�RWKHUV��������7UHH�LPSURYHPHQW�SURJUDPV�KDYH�
\LHOGHG�JHQRW\SHV�ZLWK�ODUJH�JDLQV�LQ�SURGXFWLYLW\�DQG�
QHZO\�SODQWHG�IRUHVWV�DUH�H[SHFWHG�WR�KDYH�HYHQ�ODUJHU�
SURGXFWLYLW\�JDLQV��ZLWK�DGGLWLRQDO�FURVVLQJ�RI�VXSHULRU�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

SDUHQWV���7LVVXH�FXOWXUH�SURSDJDWLRQ�DORQJ�ZLWK�RWKHU�
DGYDQFHG�JHQHWLF�WHFKQLTXHV�PD\�LQFUHDVH�RXWSXW�SHU�
DFUH�E\�HYHQ�JUHDWHU�DPRXQWV��7KH�UDWH�RI�GHSOR\PHQW�RI�
LPSURYHG�SODQWLQJ�VWRFN�DQG�WKH�SURSRUWLRQ�RI�HVWDEOLVKHG�
SODQWDWLRQV�UHFHLYLQJ�LQWHQVLYH�PDQDJHPHQW�WKURXJKRXW�
WKHLU�URWDWLRQ�LV�XQFOHDU�DQG�FRPSRXQGV�WKH�XQFHUWDLQW\�RI�
DQ\�DWWHPSW�WR�IRUHFDVW�SURGXFWLYLW\�JURZWK�

7R�H[DPLQH�WKH�SRWHQWLDO�FRQWULEXWLRQV�RI�WKLV�HQKDQFHG�
SURGXFWLYLW\��ZH�DGRSWHG�D�VWUDLJKWIRUZDUG�VLPXODWLRQ�
DSSURDFK�XVLQJ�DQ�DGGLWLYH�IRUPXOD�WKDW�LQFUHDVHV�
SURGXFWLYLW\�E\����SHUFHQW�HDFK�GHFDGH��VR�WKDW�E\�WKH�����V�
DYHUDJH�SURGXFWLYLW\�RI�SODQWHG�SLQH�IRUHVWV�LV����SHUFHQW�
KLJKHU�WKDQ�WKH�FXUUHQW�OHYHO��$OWKRXJK�ZH�H[SHFW�LQFUHDVHG�
SURGXFWLYLW\�WR�HYHQWXDOO\�DOWHU�SODQWLQJ�GHFLVLRQV��DQG�
WKHUHIRUH�VNHZ�VRPH�RI�WKH�GHFLVLRQ�PRGHOV�WKDW�XQGHUJLUG�RXU�
DQDO\VLV��ZH�EHOLHYH�WKDW�WKLV�VLPXODWLRQ�DSSURDFK�SURYLGHV�D�
¿UVW�DSSUR[LPDWLRQ�RI�ORQJ�UXQ�SURGXFWLRQ�SRWHQWLDO�

'HPDQG�6FHQDULRV

:H�H[DPLQH�WZR�GLIIHUHQW�GHPDQG�VFHQDULRV��7KH�¿UVW²
ODEHOHG�&RQVWDQW�'HPDQG²KROGV�WKH�GHPDQG�UHODWLRQVKLSV�
IRU�WLPEHU�SURGXFWV�LQ������FRQVWDQW�RYHU�WKH����\HDU�
SURMHFWLRQ�SHULRG��7KLV�LV�FRQVLVWHQW�ZLWK�GHPDQG�VWDELOLW\�IRU�
ERWK�SDSHU�DQG�VROLG�ZRRG�SURGXFWV�DQG�ZRXOG�EH�FRQVLVWHQW�
ZLWK�VRPH�VXEVWLWXWLRQ�ZLWKLQ�SURGXFW�OLQHV��,Q�HIIHFW��LW�LV�
FRQVLVWHQW�ZLWK�PRGHUDWH��ORQJ�UXQ�DYHUDJH��KRXVLQJ�GHPDQG�
DQG�WKH�VWDELOLW\�REVHUYHG�LQ�SXOS�DQG�SDSHU�PDUNHWV�LQ�WKH�
ODWH�����V��'HPDQG�ZDV�PRGHOHG�XVLQJ�D�FRQVWDQW�HODVWLFLW\�
HTXDWLRQ�E\�LQWHUVHFWLQJ�WKH�KDUYHVW�SULFH�REVHUYDWLRQ�IRU�
�����DQG�DSSO\LQJ�H[RJHQRXVO\�GHWHUPLQHG�RZQ�SULFH�
HODVWLFLW\��DOZD\V�������DV�ZDV�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��
1RWH�WKDW�FRQVWDQW�GHPDQG�GRHV�QRW�LPSO\�FRQVWDQW�KDUYHVWV��
5DWKHU�LW�KROGV�WKH�GHPDQG�UHODWLRQVKLS�EHWZHHQ�SULFH�DQG�
KDUYHVW�FRQVWDQW��VR�SULFHV�DQG�KDUYHVWV�FDQ�YDU\�RYHU�WLPH�LQ�
UHVSRQVH�WR�VXSSO\�VKLIWV��

7KH�VHFRQG�GHPDQG�VFHQDULR²ODEHOHG�([SDQGLQJ�
'HPDQG²H[DPLQHV�D�UHWXUQ�WR�GHPDQG�JURZWK�LQ�WKH�6RXWK��
8QGHU�WKLV�VFHQDULR��SURGXFW�GHPDQG�LV�DVVXPHG�WR�UHWXUQ�WR�
�����OHYHOV�E\������DQG�WKHQ�H[SDQG����SHUFHQW�SHU�GHFDGH�
WKURXJK�WKH�HQG�RI�WKH�SURMHFWLRQ�SHULRG��7KLV�LV�URXJKO\�
FRQVLVWHQW�ZLWK�GHPDQG�JURZWK�LQ�WKH�����V�DQG�����V��

:H�GLG�QRW�FRQVWUXFW�WKHVH�GHPDQG�VFHQDULRV�WR�DGGUHVV�
FKDQJHV�LQ�ZRUOG�WUDGH�RI�IRUHVW�SURGXFWV�H[SOLFLWO\��
EXW�LQVWHDG�DVVXPHG�WKDW�WKH\�FDSWXUH�UDQJH�RI�PDUNHW�
UHDOL]DWLRQV�WKDW�LV�XVHIXO�IRU�RXU�SURMHFWLRQV��L�H���WKH\�VKRXOG�
SURYLGH�XVHIXO�LQVLJKWV�LQWR�WKH�SRWHQWLDO�UDQJH�RI�PDUNHW�
UHVSRQVHV�RYHU�WKH�QH[W����\HDUV�

0DUNHW�)RUHFDVWV

)RU�PDUNHW�IRUHFDVWV�GH¿QHG�E\�SHUPXWDWLRQV�RI�WKH�VXSSO\�
DQG�GHPDQG�VFHQDULRV��ZH�UHSRUW�IRUHFDVWHG�KDUYHVWV�
DQG�SULFHV�IRU�HYHU\�GHFDGH��,QYHQWRU\�DQG�UHPRYDOV�DUH�
FRQVWUXFWHG�RQ�D�GHFDGDO�EDVLV��ZLWK�LQYHQWRU\�UHÀHFWLQJ�WKH�
FRQGLWLRQV�DW�WKH�HQG�RI�WKH�SHULRG�DQG�UHPRYDOV�UHÀHFWLQJ�
WKH�DYHUDJH�UHPRYDOV�RYHU�WKH�SUHYLRXV�GHFDGH²IRU�H[DPSOH��
WKH������LQYHQWRU\�UHÀHFWV�UHPRYDOV�RFFXUULQJ�RYHU�WKH�
\HDUV�����±����$OO�SULFHV�DUH�LQ�UHDO������GROODUV�DQG�KDUYHVW�
IRUHFDVWV�DUH��DIWHU�DSSO\LQJ�FRQYHUVLRQ�IDFWRUV��FRPSDUDEOH�
WR�WKH�KLVWRULFDO�WLPEHU�SURGXFW�RXWSXW�GDWD�DQG�UHSRUWHG�LQ�
VXPPDU\�UHSRUWV��-RKQVRQ�DQG�RWKHUV�������IRU�WKH������
5HVRXUFHV�3ODQQLQJ�$FW��53$��$VVHVVPHQW�

'DWD�6RXUFHV

+LVWRULFDO�KDUYHVW�TXDQWLW\�GDWD�DUH�GHULYHG�IURP�WKH�WLPEHU�
SURGXFW�RXWSXW�V\VWHP�RI�WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH��5HSRUWV�RI�URXQGZRRG�RXWSXW�E\�UHJLRQ�KDYH�
EHHQ�GHYHORSHG�IRU�WKH�53$�1DWLRQDO�,QYHQWRU\�'DWDEDVH�
IRU�WKH�\HDUV�������������������������������������DQG������
�6PLWK�DQG�RWKHUV��������������������&RPSDUDEOH�DQQXDO�
GDWD�IRU�VRIWZRRG�DQG�KDUGZRRG�SXOSZRRG�KDUYHVWV�KDYH�
EHHQ�FRPSLOHG�IRU�WKH�6RXWK��-RKQVRQ�DQG�6WHSSOHWRQ��������
:H�DOVR�FRQVWUXFWHG�DQ�DQQXDO�VHULHV�RI�VRIWZRRG�VDZORJ�
SURGXFWLRQ�E\�LQWHUSRODWLQJ�EHWZHHQ�WKH�53$�UHSRUWLQJ�\HDUV�
EDVHG�RQ�WKH�SURGXFWLRQ�RI�VRIWZRRG�OXPEHU�LQ�WKH�6RXWK�DV�
UHSRUWHG�E\�WKH�6RXWKHUQ�)RUHVW�3URGXFWV�$VVRFLDWLRQ�

7R�H[DPLQH�SULFH�WUHQGV�ZH�FRQVWUXFWHG�UHJLRQDO�SULFH�
LQGLFHV�EDVHG�RQ�SULFHV�UHSRUWHG�E\�7LPEHU�0DUW�6RXWK�IRU�
DOO�VXEUHJLRQV�RI�WKH�6RXWK��:H�FRQVWUXFWHG�SULFH�LQGLFHV�E\�
SURGXFW�FODVV�EDVHG�RQ�SULFHV�UHSRUWHG�IRU�LQWUD�6WDWH�DUHDV�
E\�7LPEHU�0DUW�6RXWK��ZLWK�HDFK�LQGH[�UHSUHVHQWLQJ�DQ�
DYHUDJH�ZHLJKWHG�E\�WKH�LQYHQWRU\�YROXPHV�RI�LWV�DVVRFLDWHG�
JHRJUDSKLF�DUHD��7KURXJKRXW�WKLV�SDSHU�ZH�UHSRUW�SULFHV�LQ�
UHDO�WHUPV��DGMXVWHG�IRU�LQÀDWLRQ�XVLQJ�WKH�&RQVXPHU�3ULFH�
,QGH[�SULFH�GHÀDWRU��ZLWK������DV�WKH�YDOXH�EDVLV��,QGLFHV�
RI�WLPEHU�SULFHV�ZHUH�DOVR�XVHG�WR�DOORZ�HDVLHU�FRPSDULVRQV�
DPRQJ�SURGXFW�W\SHV��:KHQ�LQGLFHV�ZHUH�XVHG��ZH�GH¿QHG�
�����DV�WKH�EDVH�\HDU��WKH�LQGH[�LV�VHW�HTXDO�WR���LQ�������DQG�
DSSOLHG�WKH�LQGH[LQJ�WR�WKH�UHDO�SULFHV�GHVFULEHG�DERYH��

7UDGH�GDWD�ZHUH�WDNHQ�ODUJHO\�IURP�WKH�GDWDEDVH�FRPSLOHG�
E\�'DQLHOV���������ZKLFK�VXPPDUL]HV�H[WHQVLYH�UHFRUGV�RQ�
LPSRUWV�DQG�H[SRUWV�IURP�WKH�8�6��'HSDUWPHQW�RI�&RPPHUFH�
WKURXJK�������2WKHU�VHFRQGDU\�VRXUFHV�ZHUH�WDSSHG�WR�
SURYLGH�GDWD�RQ�H[SRUWV�LPSRUWV�RI�VHOHFWHG�SURGXFWV�EH\RQG�
������ZRRG�SURGXFWV�FDSDFLW\��DQG�YDULRXV�SULFH�LQGLFHV�
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:H�VWDUW�WKLV�VHFWLRQ�E\�H[DPLQLQJ�KRZ�WLPEHU�PDUNHWV�KDYH�
FKDQJHG�LQ�WKH�6RXWK�VLQFH�GHWDLOHG�UHFRUGV�KDYH�EHHQ�NHSW�
�ZLWK�HPSKDVLV�RQ�WKH�PRVW�UHFHQW�FKDQJHV��XVLQJ�WLPEHU�
KDUYHVWV�DQG�SULFHV�DV�VXPPDU\�LQGLFDWRUV�RI�GHYHORSPHQW�
RYHU�WLPH��:H�EHJLQ�E\�H[DPLQLQJ�KRZ�KDUYHVW�TXDQWLWLHV�
DQG�SULFHV�KDYH�FKDQJHG��DQG�ZKHUH�SRVVLEOH��GHFRQVWUXFWLQJ�
WKRVH�FKDQJHV�LQWR�LPSOLHG�VKLIWV�LQ�VXSSO\�DQG�GHPDQG�WR�
DGG�FRQWH[W��

+LVWRULFDO�7LPEHU�0DUNHWV

6RXWKHUQ�IRUHVWV�\LHOG�D�ZLGH�YDULHW\�RI�KDUGZRRG�DQG�
VRIWZRRG�WLPEHU�SURGXFWV��6RIWZRRG�SURGXFWV�FRQVWLWXWHG��
���SHUFHQW�RI�KDUYHVW�RXWSXW�LQ�������WKH�ODWHVW�\HDU�IRU�ZKLFK�
FRPSUHKHQVLYH�WLPEHU�SURGXFW�RXWSXW�GDWD�DUH�DYDLODEOH��
�¿J��������)RUW\�WZR�SHUFHQW�RI�WRWDO�KDUYHVW�ZDV�IRU�VDZORJV�
DQG����SHUFHQW�ZDV�IRU�SXOSZRRG�SURGXFWV��6RIWZRRG�
VDZORJV�FRPSULVHG�WKH�ODUJHVW�SURGXFW�FODVV�����SHUFHQW���
IROORZHG�E\�VRIWZRRG�SXOSZRRG�����SHUFHQW��DQG�KDUGZRRG�
SXOSZRRG�����SHUFHQW���WKH�WKUHH�UHSUHVHQWHG�URXJKO\��
���SHUFHQW�RI�KDUYHVWV��FRQWLQXLQJ�D�WUHQG�WKDW�EHJDQ�LQ�WKH�
����V��¿J�������

7LPEHU�KDUYHVWV�IURP�VRXWKHUQ�IRUHVWV�WUHQGHG�VWURQJO\�
XSZDUG�GXULQJ�WKH�ODVW�KDOI�RI�WKH���WK�FHQWXU\��¿J��������
)URP������WR�������DQQXDO�KDUYHVWLQJ�PRUH�WKDQ�GRXEOHG�
IURP�DERXW���WR�DOPRVW����ELOOLRQ�FXELF�IHHW��ZLWK�D�UHODWLYHO\�
FRQVWDQW�SURGXFW�PL[��3URGXFWLRQ�UDQJHG�IURP����WR��
���SHUFHQW�IURP�SXOSZRRG�DQG����WR����SHUFHQW�IURP�DOO�
VRIWZRRGV��ZLWK�QR�FRQVLVWHQW�WUHQGV��

*URZWK�LQ�KDUYHVWV�IRU�DOO�SURGXFWV�ZDV�VWHDG\�IURP�RQH�
\HDU�WR�WKH�QH[W�ZLWK�RQO\�D�IHZ�H[FHSWLRQV��¿J��������WKH�
PRVW�QRWDEOH�EHLQJ�D�GLS�LQ�RXWSXW�GXULQJ�D�EULHI�UHFHVVLRQ�
LQ�WKH�PLG�����V��*URZWK�LQ�KDUYHVWV�ZDV�DW�LWV�VWURQJHVW�
IURP������WKURXJK�������ZLWK�RXWSXW�H[SDQGLQJ�DW�D�
FRPSRXQG�UDWH�RI�����SHUFHQW�SHU�\HDU��$IWHU�WKLV�ORQJ�
SHULRG�RI�VWURQJ�JURZWK��WRWDO�KDUYHVW�TXDQWLW\�IHOO�E\�
DSSUR[LPDWHO\����SHUFHQW�IURP������WR�������UHWXUQLQJ�
WRWDO�KDUYHVW�TXDQWLW\�WR������OHYHOV��7KLV�UHSUHVHQWV�
WKH�ODUJHVW�DQG�ORQJHVW�GRZQWXUQ�LQ�KDUYHVWLQJ�RYHU�WKH�
KLVWRULFDO�SHULRG�������WR�������

7UHQGV�LQ�WKH�WKUHH�ODUJHVW�SURGXFW�FODVVHV��¿J�������VKRZ�
WKDW�WKH�KDUYHVW�GHFOLQH�ZDV�OHG�E\�UHGXFWLRQV�LQ�KDUGZRRG�
SXOSZRRG��D�ORVV�RI����SHUFHQW���IROORZHG�E\����SHUFHQW�IRU�
VRIWZRRG�VDZWLPEHU�DQG���SHUFHQW�IRU�SXOSZRRG��0RVW�RI�
WKH�GHFOLQH�LQ�VRIWZRRG�VDZWLPEHU�SURGXFWLRQ�RFFXUUHG�
VLQFH�������¿J��������:H�ZHUH�XQDEOH�WR�FRQVWUXFW�DQ�DQQXDO�
WLPH�VHULHV�RI�KDUGZRRG�VDZORJ�SURGXFWLRQ��WKH�IRXUWK�
ODUJHVW�SURGXFW�FODVV��XVLQJ�D�FRPSDUDEOH�WHFKQLTXH��EXW�WKH�
SHULRGLF�GDWD��¿J�������VXJJHVW�WKDW�KDUGZRRG�VDZWLPEHU�
KDUYHVWV�ZHUH�UHODWLYHO\�VWDEOH�DW�OHDVW�WKURXJK�������ZLWK�

LQFRPSOHWH�GDWD�VXJJHVWLQJ�VXEVWDQWLDO�GHFOLQHV�EHJLQQLQJ�
LQ������LQ�DVVRFLDWLRQ�ZLWK�WKH�KRXVLQJ�UHODWHG�UHFHVVLRQ�
WKDW�EHJDQ�WKDW�\HDU��

7LPEHU�SULFHV�DUH�DQ�LQGLFDWRU�RI�WKH�VFDUFLW\�RI�WLPEHU�DV�
DQ�LQSXW�WR�SURGXFWLRQ��DQG�WKH\�UHÀHFW�WKH�LQWHUDFWLRQ�RI�
VXSSO\�DQG�GHPDQG��LI�VWXPSDJH�SULFHV�LQFUHDVH��WKHQ�WLPEHU�
EHFRPHV�UHODWLYHO\�VFDUFHU��&RQYHUVHO\��IDOOLQJ�VWXPSDJH�
SULFHV�LQGLFDWH�WKDW�WLPEHU�LV�EHFRPLQJ�PRUH�DEXQGDQW�
UHODWLYH�WR�GHPDQG�IRU�LWV�XVH��3ULFHV�IRU�YDULRXV�ZRRG�
SURGXFWV�GHPRQVWUDWHG�D�YDULHW\�RI�WUHQGV�IURP������WR�������
WKH�SHULRG�IRU�ZKLFK�ZH�KDYH�FRPSUHKHQVLYH�GDWD��LQGLFDWLQJ�
WKDW�VFDUFLW\�RU�DEXQGDQFH�RI�WKHVH�UHVRXUFHV�LV�D�FRPSOH[�
DQG�HYROYLQJ�VWRU\�

)URP������WR�WKH�ODWH�����V��WLPEHU�SULFHV�ZHUH�ÀDW�WR�
GHFOLQLQJ�IRU�DOO�KDUGZRRG�DQG�VRIWZRRG�SURGXFWV��¿J��������
&RPSDUHG�WR�������VRIWZRRG�VDZWLPEHU�SULFHV�GHFOLQHG�
YHU\�VOLJKWO\�WKURXJK�������VRIWZRRG�SXOSZRRG�SULFHV�ZHUH�
HVVHQWLDOO\�ÀDW�WKURXJK�������DQG�KDUGZRRG�SXOSZRRG�SULFHV�
ZHUH�ÀDW�WKURXJK�������+DUYHVWLQJ�JUHZ�DW�PRGHUDWH�UDWHV�
�¿J��������ZLWK�QR�LQGLFDWLRQV�RI�LQFUHDVLQJ�VFDUFLW\�WKURXJK�
WKH�ODWH�����V�

3ULFH�SDWWHUQV�EHJDQ�FKDQJLQJ�EHWZHHQ������DQG�������
�¿J��������5HDO�GROODU�SULFHV�WXUQHG�XSZDUG�IRU�DOO�IRXU�
SURGXFWV�DQG�LQFUHDVHG�WKURXJK������RU�������ZKHQ�
SURGXFWLRQ�SHDNHG��)URP������WR�������KDUGZRRG�SXOSZRRG�
SULFHV�LQFUHDVHG�DW�DQ�DYHUDJH�DQQXDO�UDWH�RI����SHUFHQW��
IROORZHG�E\�VRIWZRRG�SXOSZRRG�DW���SHUFHQW�DQG�VRIWZRRG�
VDZWLPEHU�DW���SHUFHQW��+DUGZRRG�VDZWLPEHU�SULFHV�LQFUHDVHG�
E\���SHUFHQW�IURP������WR�������7KHVH�SULFH�GDWD�LQGLFDWH�
LQFUHDVLQJ�VFDUFLW\�IRU�DOO�WLPEHU�SURGXFWV�RYHU�WKH�GHFDGH�

)URP������WR�������KDUGZRRG�SXOSZRRG�DQG�VDZWLPEHU�
SULFHV�VWDELOL]HG��DQG�VRIWZRRG�VDZWLPEHU�SULFHV�GHFOLQHG�
IURP�WKHLU�QHDU�SHDN������OHYHO��RQO\�H[FHHGHG�LQ�������DQG�
IURP������WR������UHDFKHG�WKHLU�ORZHVW�OHYHO�RI�WKH�KLVWRULFDO�
SHULRG��6RIWZRRG�SXOSZRRG�SULFHV�KDYH��KRZHYHU��IROORZHG�
D�GHFLGHGO\�GLIIHUHQW�SDWWHUQ��)URP������WR�������SULFHV�IRU�
WKLV�SURGXFW�IHOO�WR�DERXW�KDOI�RI�WKHLU������YDOXH��WKHLU�ORZHVW�
OHYHO�RI�WKH�KLVWRULFDO�SHULRG��DQG�KDYH�UHPDLQHG�DW�WKLV�OHYHO�
WKURXJK�������

&KDQJHV�LQ�KDUYHVW�TXDQWLWLHV�DQG�WLPEHU�SULFHV�VLQFH������
VXJJHVW�WKDW�WLPEHU�PDUNHWV�KDYH�EHHQ�DQG�FRQWLQXH�WR�EH�
G\QDPLF��6RIWZRRG�SURGXFW�SULFHV�KDYH�GHFOLQHG�IURP�WKHLU�
SHDN�OHYHOV��EXW�KDUGZRRG�SURGXFW�SULFHV�KDYH�UHPDLQHG�
UHODWLYHO\�FRQVWDQW��7KHVH�SULFH�FKDQJHV��FRPELQHG�ZLWK�
KDUYHVW�SDWWHUQV��VXJJHVW�WKDW�UHWXUQV�DYDLODEOH�WR�PRVW�
WLPEHUODQG�RZQHUV�DUH�QRZ�VXEVWDQWLDOO\�ORZHU�WKDQ�WKH\�
ZHUH�LQ�WKH�SHDN�\HDUV�RI�WKH�����V��)RU�VRIWZRRG�SXOSZRRG��
WKHVH�SDWWHUQV�VXJJHVW�D�FRQWUDFWLRQ�LQ�SXOSZRRG�GHPDQG�
FRXSOHG�ZLWK�VWDEOH�WR�H[SDQGLQJ�VXSSO\�RI�VWDQGLQJ�
SXOSZRRG�VL]HG�WLPEHU��,Q�FRQWUDVW��KDUGZRRG�SXOSZRRG�
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VHHPV�WR�KDYH�EHFRPH�VRPHZKDW�VFDUFHU��VRIWZRRG�
SXOSZRRG�SULFHV�ZHUH�DERXW�WZLFH�DV�KLJK�DV�KDUGZRRG�
SXOSZRRG�SULFHV�LQ�WKH�HDUO\�����V��EXW�WKH�WZR�SURGXFWV�DUH�
QRZ�URXJKO\�HTXDO�LQ�SULFH��¿J�������

/RRNLQJ�MRLQWO\�DW�SULFH�DQG�KDUYHVW�FKDQJHV�IRU�WKH�WKUHH�
ODUJHVW�SURGXFW�FODVVHV�LQ�WKH�6RXWK��¿J��������ZH�FDQ�GH¿QH�
WKUHH�GLVWLQFW�SHULRGV�RI�GHYHORSPHQW�IURP������WR������

0RGHUDWH�JURZWK�SKDVH�������WR������²'XULQJ�WKLV�
SHULRG��KDUYHVWV�RI�DOO�SURGXFWV�LQFUHDVHG�DW�D�PRGHUDWH�UDWH�
ZKLOH�WLPEHU�SULFHV�VWD\HG�FRQVWDQW�RU�HYHQ�GHFOLQHG�IRU�DOO�
WKUHH�RI�WKH�PDMRU�SURGXFWV��7KHVH�WUHQGV�DUH�FRQVLVWHQW�ZLWK�
H[SDQVLRQ�RI�ERWK�VXSSO\�DQG�GHPDQG�IRU�WKH�SURGXFWV²WKDW�
LV��IRUHVW�LQYHVWPHQWV�JHQHUDWHG�DGGLWLRQDO�ZRRG�VXSSO\�DQG�
NHSW�SULFHV�IURP�LQFUHDVLQJ�ZLWK�RXWSXW�

5DSLG�JURZWK�SKDVH�������WR������²'XULQJ�WKLV�SHULRG��
KDUYHVWV�RI�KDUGZRRG�SXOSZRRG��VRIWZRRG�SXOSZRRG��DQG�
VRIWZRRG�VDZWLPEHU�FRQWLQXHG�WR�LQFUHDVH�EXW�DW�IDVWHU�
UDWHV�WKDQ�WKH�HDUOLHU�SHULRG��3ULFHV�IRU�WKHVH�SURGXFWV�DOVR�
LQFUHDVHG��DQG�DW�D�KLJKHU�UDWH�WKDQ�IRU�KDUYHVWV��7KLV�SDWWHUQ�
LV�FRQVLVWHQW�ZLWK�D�VWURQJ�H[SDQVLRQ�LQ�WLPEHU�GHPDQG�EXW�
GRHV�QRW�SURYLGH�FRQFOXVLYH�HYLGHQFH�RI�FKDQJH�LQ�WLPEHU�
VXSSO\��,W�LV�FRQVLVWHQW��KRZHYHU��ZLWK�GHPDQG�H[SDQGLQJ�
IDVWHU�WKDQ�VXSSO\��,Q�FRQWUDVW��SURGXFWLRQ�ZDV�VWDEOH�
EXW�SULFH�LQFUHDVHG�IRU�KDUGZRRG�VDZWLPEHU��VLJQDOLQJ�D�
WLJKWHQLQJ�RI�KDUGZRRG�VDZORJ�VXSSO\�

$GMXVWPHQW�SKDVH�������WR������²)ROORZLQJ�WKH�
SURGXFWLRQ�SHDNV�RQ������WKURXJK�������IXQGDPHQWDO�
FKDQJHV�LQ�RXWSXW�DQG�SULFH�WUHQGV�VXJJHVW�LPSRUWDQW�FKDQJHV�
LQ�WLPEHU�PDUNHWV��)RU�KDUGZRRG�SXOSZRRG��SULFHV�LQLWLDOO\�
IHOO�DQG�WKHQ�LQFUHDVHG�DJDLQ�IURP������WR�������DQG�KDUYHVWV�
GHFOLQHG�VWHDGLO\�WKURXJKRXW�WKH�SHULRG��IDOOLQJ�E\�DERXW�
���SHUFHQW��)DOOLQJ�RXWSXW�ZLWK�LQFUHDVLQJ�SULFHV�LQGLFDWHV�
D�FRQWUDFWLRQ�LQ�VXSSO\�IRU�KDUGZRRG�SXOSZRRG�RYHU�WKH�
SHULRG��LUUHVSHFWLYH�RI�GHPDQG�FKDQJHV��)RU�VRIWZRRG�
SXOSZRRG��KDUYHVWV�IHOO�DERXW���SHUFHQW�IURP������WR�������
DQG�WKHQ�VWDELOL]HG��EXW�SULFHV�IHOO�E\�DERXW����SHUFHQW��
EHWZHHQ������DQG������DQG�KDYH�UHPDLQHG�DW�WKLV�OHYHO�
WKURXJK�������'HFUHDVLQJ�SULFHV�ZLWK�D�VWDEOH�RXWSXW�LV�
FRQVLVWHQW�ZLWK�D�VWURQJ�H[SDQVLRQ�LQ�WKH�VXSSO\�RI�VRIWZRRG�
SXOSZRRG��)RU�VRIWZRRG�VDZWLPEHU��VLPXOWDQHRXV�GHFOLQHV�LQ�
KDUYHVW�DQG�SULFHV�LQGLFDWH�WKDW�PDUNHWV�ZHUH�GRPLQDWHG�E\�
D�FRQWUDFWLRQ�RI�GHPDQG�IURP������WR�������FRLQFLGHQW�ZLWK�
VWURQJ�GHFOLQHV�LQ�WKH�GHPDQG�IRU�8�6��KRXVLQJ�FRQVWUXFWLRQ�

'HPDQG�7UHQGV�IRU�3XOS�DQG�3DSHU�3URGXFWV

)RU�VHYHUDO�GHFDGHV��WKH�8QLWHG�6WDWHV�KDV�SURGXFHG�PRUH�
ZRRG�SXOS�WKDQ�DQ\�RWKHU�QDWLRQ��,Q�������KDUGZRRG�DQG�
VRIWZRRG�SXOSZRRG�PDGH�XS����SHUFHQW�RI�WKH�WLPEHU�
FRQVXPHG�LQ�WKH�6RXWK��7KH�UHJLRQ¶V�SDSHU�PLOOV�DUH�
FRQFHQWUDWHG�LQ�WKH�IHZ�DUHDV�ZKHUH�SOHQWLIXO�ZDWHU�LV�

DYDLODEOH��7KHVH�DUHDV�LQFOXGH�VRXWKHDVWHUQ�*HRUJLD��
QRUWKHDVWHUQ�)ORULGD��DQG�VRXWKHUQ�$ODEDPD�DQG�0LVVLVVLSSL��
&RQFHQWUDWLRQ�RI�SDSHU�SURGXFWLRQ�FDSDFLW\�RUJDQL]HV�
WKH�GHPDQG�IRU�SXOSZRRG�ZLWKLQ�WKH�6RXWK��GHPDQG�IRU�
SXOSZRRG�LV�VWURQJHVW�LQ�WKH�YLFLQLW\�RI�PLOOV�DQG�ZHDNHQV�
ZLWK�GLVWDQFH�IURP�WKH�PLOO�JDWH��¿J��������$OWKRXJK�VDWHOOLWH�
FKLSPLOOV�GLVWULEXWHG�WKH�GHPDQG�IRU�SXOSZRRG�RYHU�D�ZLGHU�
DUHD�LQ�WKH�����V��SXOSZRRG�PDUNHWV�DUH�VWLOO�PXFK�PRUH�
FRQFHQWUDWHG�JHRJUDSKLFDOO\�WKDQ�DUH�PDUNHWV�IRU�VROLG�ZRRG�

7KH�UDZ�PDWHULDO�IRU�SURGXFWLRQ�RI�SDSHU�SURGXFWV�
FRPHV�IURP�SXOSZRRG�JUDGH�WUHHV��IURP�ZRRG�SURGXFW�
PDQXIDFWXULQJ�UHVLGXDOV��DQG�LQFUHDVLQJO\�IURP�UHF\FOHG�
¿EHU��,QFH��������VKRZV�WKDW�UHF\FOHG�PDWHULDO�FRPSULVHG�
�����SHUFHQW�RI�8�6��SDSHU�SURGXFWV�LQ�������XS�IURP������
SHUFHQW�LQ�������7KLV�KDV�UHVXOWHG�LQ�D�GURS�LQ�WKH�GHPDQG�
IRU�YLUJLQ�ZRRG�¿EHU��7KH�DPRXQW�RI�UHF\FOHG�PDWHULDO�XVHG�
LQ�8�6��SDSHU�PDQXIDFWXULQJ�PD\�KDYH�UHDFKHG�D�PD[LPXP��
HVSHFLDOO\�JLYHQ�VWURQJ�H[SRUW�GHPDQG�IRU�UHFRYHUHG�SDSHU��
6R�LW�LV�OLNHO\�WKDW�H[SDQGLQJ�XVH�RI�UHF\FOHG�PDWHULDO�
PLWLJDWHG�GHPDQG�DQG�SULFH�LQFUHDVHV�GXULQJ�WKH�UDSLG�
JURZWK�SKDVH�������WR��������EXW�WKDW�FKDQJHV�LQ�GHPDQG�
IRU�UHF\FOHG�PDWHULDO�KDYH�QRW�EHHQ�D�PDMRU�LQÀXHQFH�LQ�WKH�
DGMXVWPHQW�SKDVH��VLQFH�������

3XOSLQJ�FDSDFLW\�ZLWKLQ�WKH�UHJLRQ�GH¿QHV�WKH�XSSHU�OLPLW�
IRU�SXOSZRRG�GHPDQG��DW�OHDVW�LQ�WKH�VKRUW�UXQ��%HFDXVH�
H[SDQGLQJ�FDSDFLW\�WKURXJK�FRQVWUXFWLRQ�UHTXLUHV�D�ODUJH�
FRPPLWPHQW�RI�FDSLWDO��W\SLFDOO\�LQ�WKH����ELOOLRQ�UDQJH���
WUHQGV�LQ�FDSDFLW\�SURYLGH�D�VWURQJ�LQGLFDWRU�RI�FXUUHQW�DQG�
DQWLFLSDWHG�GHPDQG�IRU�SXOSZRRG��7KURXJK�������ERWK�8�6��
DQG�VRXWKHUQ�SXOSPLOO�FDSDFLW\�WUHQGHG�XSZDUG��¿J��������
6LQFH�WKHQ��8�6��FDSDFLW\�KDV�GHFUHDVHG�RQO\�VOLJKWO\��ZKLOH�
6RXWKHUQ�FDSDFLW\�GHFUHDVHG�E\����SHUFHQW�EHIRUH�VWDELOL]LQJ�
LQ�������¿J��������7KH�UDWH�RI�GHFUHDVH�LQ�VRXWKHUQ�FDSDFLW\�
ZDV�PXFK�ORZHU�WKDQ�GHFUHDVHV�LQ�WKH�QXPEHU�RI�SDSHU�
PLOOV��UHÀHFWLQJ�DQ�LQFUHDVHG�FRQFHQWUDWLRQ�RI�SURGXFWLRQ�LQ�
UHPDLQLQJ�SODQWV��

$FFRPSDQ\LQJ�WKHVH�GHFOLQHV�LQ�GRPHVWLF�FDSDFLW\�
ZDV�DQ�H[SDQVLRQ�LQ�FDSDFLW\�E\�RWKHU�FRXQWULHV�VXFK�D�
6ZHGHQ��)LQODQG��&KLOH��DQG�%UD]LO��¿J��������$OWKRXJK�WKH�
8QLWHG�6WDWHV�DQG�WKH�6RXWK�FRQWLQXH�WR�OHDG�LQ�SXOSZRRG�
SURGXFWLRQ��WKHLU�VKDUH�RI�ZRUOGZLGH�FDSDFLW\�KDV�GHFOLQHG�
VLQFH�������%\�������SXOS�FDSDFLW\�LQ�WKH�6RXWK�KDG�UHWXUQHG�
WR�LWV������OHYHO��ZHOO�VKRUW�RI�WKH������OHYHO���ZKHUH�LW�
UHPDLQHG�WKURXJK������

1HZ�SXOSPLOO�FDSDFLW\�DQG�SXOS�SURGXFWLRQ�LV�IHHGLQJ�
LQFUHDVHG�ZRUOGZLGH��DQG�HVSHFLDOO\�$VLDQ��GHPDQG�IRU�SDSHU�
SURGXFWV��:LWK�OHYHO�WR�GHFOLQLQJ�FDSDFLW\�LQ�WKH�8QLWHG�
6WDWHV��LW�LV�FOHDU�WKDW�WKH�QHZ�FDSDFLW\�LV�EHLQJ�GHYHORSHG�
HOVHZKHUH��7KHVH�FKDQJHV�DUH�OLNHO\�H[SODLQHG�E\�VKLIWV�
LQ�FRPSDUDWLYH�DGYDQWDJH�UHVXOWLQJ�IURP�VHYHUDO�IDFWRUV��
LQFOXGLQJ�ODERU�FRVWV��UDZ�PDWHULDOV�FRVWV��DQG�SUR[LPLW\�WR�









���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

¿QDO�SURGXFW�PDUNHWV��ZKLFK�FRQWUROV�WUDQVSRUWDWLRQ�FRVWV��
2WKHU�FRQWULEXWLQJ�IDFWRUV�LQFOXGH�WKH�VKULQNDJH�RI�8�6��
PDQXIDFWXULQJ��ZKLFK�UHTXLUHV�SDSHU�IRU�SDFNDJLQJ��DQG�WKH�
GHPDQG�IRU�SXOSZRRG�LQ�SURGXFWV�OLNH�RULHQWHG�VWUDQG�ERDUG�

0DQXIDFWXULQJ�FRVWV�IRU�NUDIW�OLQHUERDUG��¿J��������SURYLGH�
DQ�H[DPSOH�RI�GLIIHUHQFHV�LQ�FRPSDUDWLYH�DGYDQWDJH�DPRQJ�
UHJLRQV�DQG�FRXQWULHV��7KH�6RXWK�LV�FRPSHWLWLYH�LQ�WKLV�
PDUNHW�FRPSDUHG�WR�WKH�:HVWHUQ�8QLWHG�6WDWHV��&DQDGD��DQG�
(XURSH��EXW�LWV�FRVW�VWUXFWXUH�ODJV�EHKLQG�/DWLQ�$PHULFDQ�
FRXQWULHV��SULPDULO\�%UD]LO�DQG�&KLOH���PDLQO\�EHFDXVH�¿EHU�
DQG�ODERU�FRVWV�DUH�VLJQL¿FDQWO\�ORZHU�LQ�OHVV�LQGXVWULDOL]HG�
FRXQWULHV��7KH�6RXWK�UHWDLQV�FRPSDUDWLYH�DGYDQWDJH�EHFDXVH�
RI�LWV�SUR[LPLW\�WR�8�6��GHPDQG�FHQWHUV��WKHUHE\�ORZHULQJ�
WUDQVSRUWDWLRQ�FRVWV���EXW�ODERU�DQG�ZRRG�FRVW�GLIIHUHQWLDOV�
PDNH�/DWLQ�$PHULFDQ�SURGXFHUV�YLDEOH�FRPSHWLWRUV��

,Q�������������DQG�������ERWK�%UD]LOLDQ�DQG�&KLOHDQ�
SURGXFHUV�FRXOG�GHOLYHU�VRIWZRRG�DQG�KDUGZRRG��PRVWO\�
(XFDO\SWXV��SXOSZRRG�WR�PLOOV�DW�VXEVWDQWLDOO\�ORZHU�FRVW�
WKDQ�SURGXFHUV�LQ�WKH�6RXWK��¿J���������,Q�������GHOLYHUHG�
VRXWKHUQ�VRIWZRRG�SXOSZRRG�ZDV����SHUFHQW�KLJKHU�WKDQ�LQ�
%UD]LO�����SHUFHQW�IRU�KDUGZRRG�SXOSZRRG��DQG����SHUFHQW�
KLJKHU�WKDQ�LQ�&KLOH�����SHUFHQW�IRU�KDUGZRRG�SXOSZRRG���
3ULFH�GLIIHUHQWLDOV�DUH�QRW�VWDWLF�KRZHYHU��DQG�SULFHV�LQ�%UD]LO�
DQG�&KLOH�KDYH�ULVHQ�VLQFH�������7KH�FRPSDUDWLYH�DGYDQWDJH�
KHOG�E\�WKHVH�QDWLRQV�ZRXOG�GHFUHDVH�LI�WKLV�WUHQG�ZHUH�WR�
FRQWLQXH��

'HPDQG�7UHQGV�IRU�6ROLG�:RRG�3URGXFWV

7KH�ODUJH�PDMRULW\�RI�WKH�VROLG�ZRRG�SURGXFHG�LQ�WKH�6RXWK�
JRHV�LQWR�OXPEHU�DQG�SDQHO�SURGXFWV��FRPSULVLQJ�DERXW��
���SHUFHQW�LQ�������7KH�UHJLRQ¶V�OXPEHU�PLOOV��XQOLNH�LWV�SXOS�
DQG�SDSHU�PLOOV��DUH�ZLGHO\�GLVSHUVHG��¿J���������6RXWKHUQ�
VRIWZRRG�VDZPLOO�FDSDFLW\�JUHZ�VWHDGLO\�IURP������WR������
DQG�WKHQ�GHFOLQHG�VOLJKWO\�WKURXJK�������6SHOWHU�DQG�RWKHUV�
�������PLUURULQJ�D�VWURQJ�GHFOLQH�LQ�OXPEHU�SURGXFWLRQ�
DVVRFLDWHG�ZLWK�WKH�GHFOLQH�LQ�8�6��KRXVLQJ�FRQVWUXFWLRQ�
�¿J���������&RPSDUDEOH�GDWD�DUH�QRW�DYDLODEOH�IRU�KDUGZRRG�
OXPEHU�FDSDFLW\�LQ�WKH�6RXWK��

0F.HHYHU�DQG�6SHOWHU��������UHSRUW�WKDW�VRXWKHUQ�SDQHO�
FDSDFLW\�H[SDQGHG�VLJQL¿FDQWO\�LQ�WKH�����V��¿J���������)URP�
�����WR�������RULHQWHG�VWUDQG�ERDUG�FDSDFLW\�QHDUO\�GRXEOHG�
�$3$�7KH�(QJLQHHUHG�:RRG�$VVRFLDWLRQ�������IURP�������WR�
�������VTXDUH�IHHW������LQFK�EDVLV���UHSUHVHQWLQJ����SHUFHQW�RI�
WRWDO�8�6��FDSDFLW\��,Q�FRQWUDVW��VRXWKHUQ�SLQH�SO\ZRRG��ZKLFK�
GRPLQDWHG�SDQHO�SURGXFWLRQ�WKURXJK�WKH�����V��SHDNHG�LQ�WKH�
����V�DQG�KDV�VLQFH�GHFOLQHG��$3$�7KH�(QJLQHHUHG�:RRG�
$VVRFLDWLRQ��������$W�WKH������SHDN��SO\ZRRG�FDSDFLW\�ZDV�
�������PLOOLRQ�VTXDUH�IHHW������LQFK�EDVLV��EXW�IHOO�WR�������
VTXDUH�IHHW�E\�������$3$�7KH�(QJLQHHUHG�:RRG�$VVRFLDWLRQ�
�������&DSDFLW\�IRU�PHGLXP�GHQVLW\�¿EHUERDUG�SURGXFWLRQ�
JUHZ�VWURQJO\�WKURXJK�WKH�����V��

0RUH�UHFHQW�GDWD�LQGLFDWH�WKDW�DOWKRXJK�VRXWKHUQ�SDQHO�
SURGXFWLRQ�UHPDLQHG�VWDEOH�IURP������WR������DQG�IHOO�
SUHFLSLWRXVO\�LQ������������EHFDXVH�RI�WKH������UHFHVVLRQ�
DQG�KRXVLQJ�PDUNHW�FROODSVH��RULHQWHG�VWUDQG�ERDUG�DV�D�VKDUH�
RI�SURGXFWLRQ�KDV�FRQWLQXHG�WR�JURZ��¿J���������([SDQGLQJ�
RULHQWHG�VWUDQG�ERDUG�FDSDFLW\�FRXSOHG�ZLWK�GHFOLQLQJ�
SO\ZRRG�FDSDFLW\�VXJJHVWV�LQFUHDVLQJ�GHPDQG�IRU�OHVV�
H[SHQVLYH��VPDOO�GLDPHWHU�WLPEHU��HVSHFLDOO\�ZKHQ�FRPSDUHG�
WR�WKH�YHQHHU�ORJV�XVHG�LQ�SO\ZRRG�SURGXFWLRQ�

8QOLNH�WKH�GHPDQG�IRU�SDSHU�SURGXFWV��ZKLFK�LV�PRVW�
FOHDUO\�OLQNHG�WR�JHQHUDO�OHYHOV�RI�HFRQRPLF�DFWLYLW\��QRWDEO\�
PDQXIDFWXULQJ�DFWLYLW\��GHPDQG�IRU�VROLG�ZRRG�SURGXFWV�LV�
VWURQJO\�OLQNHG�WR�WKH�FRQVWUXFWLRQ�LQGXVWU\��+RXVLQJ�VWDUWV�
LQ�SDUWLFXODU�SURYLGH�D�VWURQJ�FRUUHODWH�WR�WKH�FRQVXPSWLRQ�
RI�VROLG�ZRRG�SURGXFWV��DQG�UHFHQW�HFRQRPLF�GHYHORSPHQWV�
DUH�D�VWURQJ�UHPLQGHU�WKDW�WKH�KRXVLQJ�PDUNHW�LV�F\FOLFDO��
3HDNV�LQ�KRXVLQJ�VWDUWV�LQ�WKH�HDUO\�����V��LQ�WKH�ODWH�����V��
LQ�WKH�PLG�����V��DQG�LQ������KDYH�DOO�EHHQ�VXFFHHGHG�E\�
UDSLG�GHFOLQHV�RI�DW�OHDVW����SHUFHQW��¿J���������ZLWK�WKHVH�
F\FOHV�FHQWHULQJ�RQ�D�EDVH�OHYHO�RI�DERXW�����PLOOLRQ�XQLWV�
SHU�\HDU��:LWKLQ�WKLV�FRQWH[W��WKH�PRVW�UHFHQW�GHFOLQH�DQG�
FRQWLQXLQJ�VWDJQDWLRQ�RI�KRXVLQJ�PDUNHWV�LV�XQSUHFHGHQWHG��
$IWHU�H[FHHGLQJ���PLOOLRQ�XQLWV�LQ�������KRXVLQJ�VWDUWV�IHOO�
WR���������XQLWV�LQ������DQG��DV�SURMHFWHG����������XQLWV�LQ�
������¿J���������FRPSDUHG�WR�ORZV�WKDW�KDG�QRW�GLSSHG�EHORZ�
��PLOOLRQ�IURP������WR������

7KH�&RQJUHVVLRQDO�%XGJHW�2I¿FH�KDV�FRQVWUXFWHG�DOWHUQDWLYH�
IRUHFDVWV�RI�FRQVWUXFWLRQ�DFWLYLW\�UHFRYHU\�IURP�WKH�FXUUHQW�
KRXVLQJ�WURXJK�WKDW�LQFRUSRUDWH�H[LVWLQJ�KRXVLQJ�VWRFNV��
SRSXODWLRQ�JURZWK��KRXVHKROG�IRUPDWLRQ��GHSUHFLDWLRQ��DQG�
HPSOR\PHQW��7KH�IRUHFDVWV�SUHGLFWHG�WKDW�KRXVLQJ�VWDUWV�
FRXOG�UHWXUQ�WR�EHWZHHQ�����DQG�����PLOOLRQ�XQLWV�E\������
�&RQJUHVVLRQDO�%XGJHW�2I¿FH��������D�WUHQG�WKDW�ORQJHU�WHUP�
IRUHFDVWV�SUHGLFWHG�ZRXOG�FRQWLQXH��)URP�WKH�SHUVSHFWLYH�RI�D�
ORQJ�UXQ�DQDO\VLV��WKLV�IRUHFDVWHG�VWDELOLW\�VXJJHVWV�UHFRYHU\�
DQG�VXEVHTXHQW�VWDELOLW\�LQ�GHPDQG�IRU�VROLG�ZRRG�SURGXFWV�
XVHG�LQ�FRQVWUXFWLRQ��,Q�DGGLWLRQ��WKH�H[SDQVLRQ�LQ�WKH�RYHUDOO�
QXPEHU�DQG�DJH�RI�H[LVWLQJ�UHVLGHQFHV�PD\�EULQJ�LQFUHDVHG�
XSNHHS�DQG�UHSDLUV��VWLPXODWLQJ�D�JUDGXDO�H[SDQVLRQ�LQ�
GHPDQG�IRU�ZRRG�

0RUH�UHFHQW�GDWD�LQGLFDWH�WKDW�WKH�UHFRYHU\�RI�FRQVWUXFWLRQ�
DFWLYLW\�SURMHFWHG�E\�WKH�&RQJUHVVLRQDO�%XGJHW�2I¿FH�KDV�\HW�
WR�EH�UHDOL]HG��,Q�0DUFK�������WKH�8�6��&HQVXV�%XUHDX��������
HVWLPDWHG�QHZ�SULYDWH�KRXVLQJ�VWDUWV�DW�D�VHDVRQDOO\�DGMXVWHG�
��������XQLWV��FRQVLGHUDEO\�ORZHU�WKDQ�WKH�KRXVLQJ�VWDUWV�
UHFRUGHG�LQ������DQG�������7KH�WLPH�SDWK�RI�D�UHFRYHU\�
LQ�KRXVLQJ�LQÀXHQFHV�WKH�IXWXUH�RI�VROLG�ZRRG�SURGXFWV�
GHPDQG��:LWK�D�VXVWDLQHG�VXSSUHVVLRQ�RI�KRXVLQJ�GHPDQG��
VROLG�ZRRG�SURFHVVLQJ�ZRXOG�OLNHO\�VKULQN��HYHQWXDOO\�
UHVXOWLQJ�LQ�VWUXFWXUDO�FKDQJHV�LQ�WKHVH�PDUNHWV��$OWKRXJK�
QHFHVVDULO\�GLI¿FXOW�WR�SUHGLFW��WKH�LPSOLFDWLRQV�RI�VXVWDLQHG�
VXSSUHVVLRQ�PLJKW�LQFOXGH�VXVWDLQHG�GHFOLQHV�LQ�SURGXFWLRQ�
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GH¿QHV�D�FHLOLQJ�IRU�GRPHVWLF�KDUGZRRG�VWXPSDJH�SULFHV�LQ�
FHUWDLQ�DUHDV�RI�WKH�6RXWK�

)URP�WKH�EHJLQQLQJ�RI�WKH�GDWD�VHULHV��������WR�������WKH�
8QLWHG�6WDWHV�KDV�KDG�D�ODUJH�WUDGH�VXUSOXV�LQ�ZRRG�FKLSV�
�¿J�������²ZLWK�H[SRUWV�IDU�H[FHHGLQJ�LPSRUWV��6LQFH�������
KRZHYHU��WKH�WUDGH�VXUSOXV�KDV�IDOOHQ�VWHDGLO\��IURP�DURXQG�
��PLOOLRQ�WRQV�LQ�WKH�PLG�����V�WR�OHVV�WKDQ�����PLOOLRQ�WRQV�
LQ�������)URP������WR�������QHDUO\�DOO�RI�WKH�ZRRG�FKLSV�
H[SRUWHG�IURP�8�6��VRXWKHUQ�SRUWV�ZHUH�VKLSSHG�WR�-DSDQ��

%\�������FKLS�H[SRUWV�IURP�VRXWKHUQ�SRUWV�HVVHQWLDOO\�
FHDVHG��,Q�������WKH�UHGXFWLRQ�LQ�VRXWKHUQ�FKLS�H[SRUWV²
SULPDULO\�KDUGZRRG�FKLSV²WR�-DSDQ�ZDV�HTXLYDOHQW�WR���
SHUFHQW�RI�WRWDO�VRXWKHUQ�SXOSZRRG�SURGXFWLRQ�DQG�QHDUO\����
SHUFHQW�RI�VRXWKHUQ�KDUGZRRG�SXOSZRRG�SURGXFWLRQ��:LWK�
PRVW�RI�WKH�WUDGH�LQ�ZRRG�FKLSV�PRYLQJ�WKURXJK�0RELOH��ZH�
PLJKW�H[SHFW�WKH�HFRQRPLF�LPSDFWV�RI�UHGXFHG�GHPDQG�WR�EH�
VWURQJHVW�LQ�$ODEDPD�DQG�WR�GHFOLQH�LQ�DQ�RXWZDUG�UDGLDWLQJ�
SDWWHUQ�

/XPEHU²6LQFH�WKH�ODWH�����V��WKH�8QLWHG�6WDWHV�KDV�EHHQ�
D�ODUJH�QHW�LPSRUWHU�RI�VRIWZRRG�OXPEHU��SULPDULO\�IURP�
&DQDGD��¿J���������/XPEHU�LPSRUWV�IURP�6RXWK�$PHULFD��
DOWKRXJK�UHODWLYHO\�VPDOO�IURP������WR�������KDYH�EHHQ�ULVLQJ�
VWHDGLO\��$OWKRXJK�WKH�8QLWHG�6WDWHV�H[SRUWV�VRPH�OXPEHU��
WKH�EDODQFH�RI�WUDGH�IDYRUV�LPSRUWV��DQG�WKH�WUDGH�GH¿FLW�LV�
JURZLQJ��

,PSRUWV�RI�OXPEHU�IURP�&DQDGD�KDYH�DQ�LPSRUWDQW�LQÀXHQFH�
RQ�DOO�8�6��WLPEHU�PDUNHWV��EXW�WKH�HIIHFWV�RQ�VRXWKHUQ�
PDUNHWV�DUH�OLNHO\�WR�EH�LQGLUHFW��/XPEHU�IURP�:HVWHUQ�
&DQDGD�PRUH�GLUHFWO\�VXEVWLWXWHV�IRU�OXPEHU�RI�VSHFLHV�WKDW�
JURZ�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV��1DJXEDGL�DQG�RWKHUV�
�������DQG�LPSRUWV�DUH�JHQHUDOO\�QRW�GLUHFWO\�VXEVWLWXWDEOH�IRU�
WKH�WUHDWHG�OXPEHU�SURGXFHG�LQ�WKH�6RXWK��

,Q�������WKH�8QLWHG�6WDWHV�OHG�DOO�RWKHU�WHPSHUDWH�FRXQWULHV�
LQ�SURGXFLQJ�����SHUFHQW��DQG�FRQVXPLQJ�����SHUFHQW��
KDUGZRRG�OXPEHU��ZLWK�DERXW���SHUFHQW�RI�GRPHVWLF�
SURGXFWLRQ�H[SRUWHG��+DUGZRRG�OXPEHU�LV�D�PXFK�PRUH�
KHWHURJHQHRXV�FRPPRGLW\�WKDQ�VRIWZRRG�OXPEHU��VR�LWV�
SURGXFWLRQ�DQG�WUDGH�VHUYHV�D�ZLGH�YDULHW\�RI�HQG�XVHV²
IURP�ÀRRULQJ�WR�IXUQLWXUH�WR�VKLSSLQJ�SDOOHWV²DQG�DJJUHJDWH�
GDWD�SURYLGH�RQO\�D�YHU\�JHQHUDO�GHVFULSWLRQ�RI�WUHQGV��1RWH�
WKDW�DERXW����SHUFHQW�RI�8�6��KDUGZRRG�H[SRUWV�DUH�IURP�WKH�
3DFL¿F�1RUWKZHVW��HVSHFLDOO\�UHG�DOGHU��FRPSDUHG�WR�DERXW����
SHUFHQW�IURP�WKH�(DVWHUQ�8QLWHG�6WDWHV�

([SRUWV�RI�KDUGZRRG�OXPEHU�IURP�WKH�6RXWK�LQFUHDVHG�IURP�
DERXW�����PLOOLRQ�P��LQ������WR�MXVW�RYHU�����PLOOLRQ�P��LQ�
������¿J�������²PRVWO\�WR�RWKHU�1RUWK�$PHULFDQ�FRXQWULHV��
IROORZHG�E\�(DVW�$VLD�DQG�WKH����FRXQWULHV�RI�WKH�(XURSHDQ�
8QLRQ��VHH�¿J���������DQG�ZLWK�DERXW����SHUFHQW�JRLQJ�WR�
DOO�RWKHU�FRXQWULHV�FRPELQHG��7KH�GLVWULEXWLRQ�RI�H[SRUWV�

DPRQJ�WKHVH�GHVWLQDWLRQV�KDV�FKDQJHG�VRPHZKDW�VLQFH�
������ZLWK�VKLSPHQWV�WR�(XURSH�GHFOLQLQJ�DQG�VKLSPHQWV�
WR�RWKHU�&DQDGD�DQG�0H[LFR�LQFUHDVLQJ�VXEVWDQWLDOO\��¿J��
�������6KLSPHQWV�WR�(DVW�$VLD�KDYH�EHHQ�HVVHQWLDOO\�FRQVWDQW�
LQ�DJJUHJDWH��ZLWK�D�FKDQJLQJ�PL[�RI�LQGLYLGXDO�FRXQWU\�
GHVWLQDWLRQV�DQG�ODUJH�LQFUHDVHV�LQ�VKLSPHQWV�WR�&KLQD�RIIVHW�
E\�GHFUHDVHV�LQ�VKLSPHQWV�WR�RWKHU�$VLDQ�FRXQWULHV��7KH������
UHFHVVLRQ�OHG�WR�D�VWURQJ�GHFOLQH�LQ�WRWDO�KDUGZRRG�H[SRUWV�
ZLWK�WKH�GLVWULEXWLRQ�DPRQJ�GHVWLQDWLRQV�UHPDLQLQJ�UHODWLYHO\�
FRQVWDQW��¿J��������

6RXWKHUQ�H[SRUWV�RI�VRIWZRRG�OXPEHU�KDYH�EHHQ�UHODWLYHO\�
VPDOO�DQG�KDYH�GHFOLQHG�RYHU�WKH�ODVW�GHFDGH��¿J���������
IDOOLQJ�WR�DERXW�D�WKLUG�RI������OHYHOV�LQ������DQG�QRZ�
UHSUHVHQWLQJ�RQO\���WR���SHUFHQW�RI�WRWDO�SURGXFWLRQ��

3DQHOV²7UDGH�LQ�SDQHO�SURGXFWV�LV�ZHLJKWHG�WRZDUG�LPSRUWV��
ZLWK�DERXW����SHUFHQW�RI�SO\ZRRG�FRQVXPSWLRQ�DQG����
SHUFHQW�RI�RULHQWHG�VWUDQG�ERDUG�FRQVXPSWLRQ�LPSRUWHG�
IURP�&DQDGD�DQG�RWKHU�FRXQWULHV�LQ�������6SHOWHU��������
3DUWLFOHERDUG��ZDIHUERDUG��DQG�RULHQWHG�VWUDQG�ERDUG�
LPSRUWV�IURP�&DQDGD�JUHZ�VWURQJO\�WKURXJK�WKH�PLG�
����V��LQFUHDVLQJ�IURP�������ELOOLRQ�LQ������WR�������ELOOLRQ�
LQ�������EHIRUH�GHFUHDVLQJ�VXEVWDQWLDOO\�DW�WKH�HQG�RI�WKH�
GHFDGH��$3$�7KH�(QJLQHHUHG�:RRG�$VVRFLDWLRQ�������8�6��
H[SRUWV�RI�SDQHOV�FDQQRW�EH�FRQVLGHUHG�QHJOLJLEOH��DOWKRXJK�
WKH\�DUH�VXEVWDQWLDOO\�ORZHU�WKDQ�LPSRUWV��)RU�H[DPSOH��LQ�
������SO\ZRRG�H[SRUWV�ZHUH�����PLOOLRQ�VTXDUH�IHHW������
LQFK�EDVLV��FRPSDUHG�WR�����PLOOLRQ�VTXDUH�IHHW�IRU�LPSRUWV��
2ULHQWHG�VWUDQG�ERDUG�WUDGH�KDV�EHHQ�VLJQL¿FDQWO\�PRUH�
LPEDODQFHG��WLOWHG�WRZDUG�LPSRUWV��$3$�7KH�(QJLQHHUHG�
:RRG�$VVRFLDWLRQ�������

2ULHQWHG�VWUDQG�ERDUG�PDUNHWV�H[SDQGHG�WKURXJK�WKH�PLG�
����V��1RUWK�$PHULFD�ZLOO�OLNHO\�FRQWLQXH�WR�GRPLQDWH�
:RUOG�SURGXFWLRQ�LQ�WKLV�FRPPRGLW\�FODVV��EXW�WKH�WUDGH�
EDODQFH�ZLWKLQ�1RUWK�$PHULFD²HVSHFLDOO\�EHWZHHQ�&DQDGD�
DQG�WKH�8QLWHG�6WDWHV²FRXOG�FKDQJH�ZLWK�PDUNHW�H[SDQVLRQ��
,Q�DGGLWLRQ��D�GHFOLQH�LQ�GHPDQG�IRU�VRXWKHUQ�SXOSZRRG�
FRXOG�RIIHU�D�FRPSHWLWLYH�PLOO�VLWLQJ�DGYDQWDJH�WR�8�6��
PDQXIDFWXUHUV�

2YHUDOO��ZH�VHH�QR�GUDPDWLF�FKDQJH�LQ�LQWHUQDWLRQDO�PDUNHWV�
WKDW�ZRXOG�VWURQJO\�DIIHFW�VRXWKHUQ�WLPEHU�GHPDQG�LQ�WKH�
VKRUW�UXQ��$W�WKH�QDWLRQDO�OHYHO��WKH�YDOXH�RI�ZRRG�SURGXFWV�
LPSRUWV�H[FHHGV�H[SRUWV�VR�WKH�ZRRG�SURGXFWV�EDODQFH�RI�
WUDGH�LV�QHJDWLYH��)RU�VRXWKHUQ�SRUWV��WKH�ZRRG�SURGXFWV�
EDODQFH�RI�WUDGH�LV�SRVLWLYH��EXW�D�VPDOO�VKDUH�RI�WRWDO�
SURGXFWLRQ�

7LPEHU�6XSSO\�7UHQGV

2YHUDOO��FKDQJHV�GXULQJ�WKH�DGMXVWPHQW�SKDVH�������WR�
������LQGLFDWH�VRPH�LPSRUWDQW�FKDQJHV�LQ�VXSSO\��$Q�
H[SDQGHG�VXSSO\�RI�VRIWZRRG�SXOSZRRG�WLPEHU�FRXSOHG�ZLWK�
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IRUHVWV�VWLOO�LQ�SURGXFWLRQ�EXW�ZLWK�D�YHU\�GLIIHUHQW�VHW�RI�
RZQHUV��)RUHFDVWV�RI�WKH�LPSDFWV�RI�WKLV�RZQHUVKLS�FKDQJH�RQ�
LQYHVWPHQW�FDQ�RQO\�EH�VSHFXODWLYH�DW�WKLV�SRLQW��EXW�ZLOO�SOD\�
DQ�LPSRUWDQW�SDUW�LQ�GHWHUPLQLQJ�IXWXUH�VXSSO\�

)RUHFDVWV�RI�VXSSO\�LQGLFDWH�D�VXEVWDQWLDO�H[SDQVLRQ�LQ�
VRIWZRRG�VXSSO\�RYHU�WKH�QH[W�GHFDGH�DV�QHZ�SLQH�SODQWDWLRQV�
PDWXUH��7KLV�SRUWHQGV�FRQWLQXHG�ORZ�SULFHV�IRU�VRIWZRRG�
SURGXFWV��HVSHFLDOO\�VRIWZRRG�SXOSZRRG��%H\RQG�������
VXSSO\�GHSHQGV�RQ�D�PXFK�ORZHU�UDWH�RI�H[SDQVLRQ�LQ�IRUHVW�
SODQWDWLRQV²JHQHUDOO\�WKH�UDWH�RI�SODQWLQJ�KDUYHVWHG�IRUHVWV�
LV�DVVXPHG�WR�EH�DERXW�KDOI�RI�ZKDW�LW�ZDV�LQ�WKH�����V��(YHQ�
DW�WKHVH�ORZHUHG�OHYHOV��WKH�VXSSO\�RI�WLPEHU�ZRXOG�JURZ�
DQG�WKH�SULFH�RI�SURGXFWV�ZRXOG�JHQHUDOO\�GHFOLQH�LI�GHPDQG�
GRHV�QRW�JURZ�RYHU�WKH�QH[W�GHFDGHV��:KLOH�VXSSO\�JURZWK�
FRXOG�DOVR�EH�DIIHFWHG�E\�SROLF\�FKDQJHV�DIIHFWLQJ�IXWXUH�
PDQDJHPHQW�RSWLRQV²H�J���SRWHQWLDO�UHVWULFWLRQV�RQ�WKH�XVH�
RI�KHUELFLGHV�IRU�VLWH�SUHSDUDWLRQ²RXU�DQDO\VLV�IRFXVHV�RQ�
D�IXWXUH�ZLWK�QR�VXEVWDQWLDO�FKDQJHV�LQ�SROLF\�HQYLURQPHQW��
3ROLF\�FKDQJHV�FRXOG�OHDG�WR�GLIIHUHQW�RXWFRPHV�

*URZWK�LQ�KDUYHVWLQJ�FDQ�EH�VXSSRUWHG�E\�WKH�IRUHVW�ODQG�
RI�WKH�6RXWK��$�UHWXUQ�WR�����V�GHPDQG�OHYHOV�ZRXOG�
UHVXOW�LQ�D�SULFH�VWDELOL]DWLRQ�IRU�VRIWZRRG�SXOSZRRG�
SULFHV�DQG�DQ�LQFUHDVH�RI�OHVV�WKDQ���SHUFHQW�SHU�\HDU�IRU�
VRIWZRRG�VDZWLPEHU�DQG�KDUGZRRG�SXOSZRRG��DV�ZHOO�DV�
DQ�LQFUHDVH�LQ�WRWDO�RXWSXW�RI�DERXW����SHUFHQW�IURP������
WR�������,I��LQ�DGGLWLRQ��SURGXFWLYLW\�LQ�SLQH�SODQWDWLRQV�
JURZV�E\����SHUFHQW��WKHQ�RXWSXW�FRXOG�LQFUHDVH�HYHQ�PRUH�
VXEVWDQWLDOO\²XS�WR����SHUFHQW�IRU�VRIWZRRG�SXOSZRRG�

'HPDQG�LV�SHUKDSV�WKH�PRVW�FUXFLDO�XQFHUWDLQW\�LQ�WKLV�
DQDO\VLV��&XUUHQW�GHPDQG�LV�VXSSUHVVHG�E\�WKH�XQSUHFHGHQWHG�
IDOO�LQ�KRXVLQJ�FRQVWUXFWLRQ�LQ�������DQG�E\�ORQJ�UXQ�
SKHQRPHQD��VXFK�DV�WKH�GHFOLQH�LQ�SDSHU�SURGXFWLRQ�
FDSDFLW\�LQ�WKH�6RXWK�LQ�OLQH�ZLWK�EURDGHU�HFRQRP\�ZLGH�
VKLIWV�WKDW�DUH�LPSDFWLQJ�WKH�WLPEHU�SURGXFWV�LQGXVWU\�DQG�
JOREDO�FDSDFLW\�VKLIWV��5HFRYHU\�IURP�WKH������UHFHVVLRQ�
ZLOO�VWURQJO\�DIIHFW�WKH�FRXUVH�RI�IXWXUH�GHPDQG��EXW�SROLF\�
GHYHORSPHQWV�PD\�DOVR�SOD\�D�UROH��,QFHQWLYHV�IRU�XVLQJ�
UHQHZDEOH�ELRPDVV�LQ�YDULRXV�ELRHQHUJ\�RSHUDWLRQV�FRXOG�
SURYLGH�D�SRWHQWLDOO\�ODUJH�QHZ�GHPDQG�IRU�WLPEHU�SURGXFWV�
LQ�WKH�6RXWK��FKDSWHU������

:KDW�LV�FOHDU�IURP�RXU�DQDO\VLV�LV�WKDW��DEVHQW�UHQHZHG�
JURZWK�LQ�GHPDQG�IRU�WUDGLWLRQDO�VRXWKHUQ�IRUHVW�SURGXFWV��
SURGXFWLRQ�JURZWK�FRXOG�EH�VXVWDLQHG�LQ�VXSSRUW�RI�QHZ�
PDUNHWV�ZLWKRXW�VXEVWDQWLDO�LQFUHDVHV�RQ�WLPEHU�SULFHV��
DOWKRXJK�UHJLRQDO�VWDELOLW\�FRXOG�FRLQFLGH�ZLWK�LPSRUWDQW�
VFDUFLWLHV�LQ�ORFDO�WLPEHU�PDUNHWV��IRU�H[DPSOH�LI�VRPH�
LQGLYLGXDO�6WDWHV�GHYHORS�WKHLU�RZQ�5HQHZDEOH�3RUWIROLR�
6WDQGDUGV��7KH�TXHVWLRQ�WKDW�UHPDLQV�LV��³+RZ�PXFK"´�
:LWKRXW�SURGXFWLYLW\�JDLQV��WKH�ODUJHVW�SURMHFWLRQV�RI�
GHPDQG�IRU�ZRRG�EDVHG�ELRHQHUJ\�SURGXFWV��XQGHU�VWURQJ�
HFRQRPLF�DQG�PRGHUDWH�SRSXODWLRQ�JURZWK�SURMHFWLRQV�

RI�&RUQHUVWRQHV�$�DQG�%��DQG�WKH�$�%�VWRU\OLQH�LQ�WKH�
�����53$�$VVHVVPHQW��RXWOLQHG�E\�WKH�8�6��'HSDUWPHQW�
RI�(QHUJ\�DQG�GHVFULEHG�LQ�FKDSWHU����ZRXOG�OHDG�WR�ODUJH�
SULFH�LQFUHDVHV��DV�PXFK�DV�����SHUFHQW�E\��������:LWK�WKH�
���SHUFHQW�SURGXFWLYLW\�JURZWK�IRU�SODQWDWLRQV��WKLV�GHPDQG�
FRXOG�PRUH�UHDGLO\�EH�DFFRPPRGDWHG�ZLWKRXW�VWURQJ�SULFH�
LQFUHDVHV��HYHQ�ZLWK�H[LVWLQJ�LQGXVWULHV�FRQVXPLQJ�WKHLU�
FXUUHQW�OHYHOV�RI�WLPEHU�SURGXFWV��8QGHU�WKH�([SDQGLQJ�
'HPDQG�VFHQDULR�DQG�KROGLQJ�SXOSZRRG�FRQVXPSWLRQ�IRU�
H[LVWLQJ�LQGXVWULHV�DW������OHYHOV��DQ�DGGLWLRQDO�����ELOOLRQ�
FXELF�IHHW�RU������PLOOLRQ�JUHHQ�WRQV�SHU�\HDU�RI�VRIWZRRG�
SXOSZRRG�KDUYHVWLQJ�DUH�IRUHFDVWHG�IRU�������&RPELQLQJ�
(QKDQFHG�3URGXFWLYLW\�WR�WKH�DERYH�VFHQDULR�ZRXOG�
LQFUHDVH�VRIWZRRG�SXOSZRRG�KDUYHVWLQJ�WR�����ELOOLRQ�FXELF�
IHHW�RU������PLOOLRQ�JUHHQ�WRQV�SHU�\HDU�

,Q�VXPPDU\��WKH�6RXWK�KDV�WKH�FDSDFLW\�WR�H[SDQG�SURGXFWLRQ�
ZHOO�LQWR�WKLV�FHQWXU\��EXW�GHPDQG�IRU�IRUHVW�SURGXFWV�VHHPV�
WR�EH�D�OLPLWLQJ�IDFWRU��7LPEHU�VXSSO\�KDV�FRQWLQXHG�WR�JURZ�
ZKLOH�GHPDQG�KDV�VODFNHQHG�RYHU�WKH�SDVW�GHFDGH��LQGXFLQJ�
GLVLQYHVWPHQW�LQ�SXOS�DQG�SDSHU�PDQXIDFWXULQJ�DQG�VORZHU�
LQYHVWPHQW�LQ�RWKHU�ZRRG�SURGXFWV�E\�WKH�IRUHVW�SURGXFWV�
LQGXVWU\��*LYHQ�WKLV�UHDOLW\��WKH�IXWXUH�RI�WLPEHU�PDUNHWV�ZLOO�
ODUJHO\�EH�GHWHUPLQHG�E\�GHPDQG�JURZWK�WKDW�ZRXOG�HPHUJH�
SULPDULO\�IURP�WKH�UHTXLUHPHQWV�RI�IRUHVW�¿EHU�LQSXWV�WR�
VXSSO\�ELR�EDVHG�HQHUJ\�
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2XU�PDUNHW�PRGHOV�DUH�EDVHG��WR�WKH�H[WHQW�SRVVLEOH��RQ�
HPSLULFDO�PRGHOV�RI�ELRORJLFDO�FKDQJHV�DQG�PDQDJHPHQW�
EHKDYLRU��2QH�DUHD�ZKHUH�HPSLULFDO�PRGHOV�KDYH�QRW�SURYHG�
VXI¿FLHQW�LV�LQ�IRUHVW�LQYHVWPHQWV��%HWWHU�LQIRUPDWLRQ�RQ�KRZ�
YDULRXV�RZQHU�DQG�LQYHVWRU�JURXSV�DGMXVW�WKHLU�PDQDJHPHQW�
SODQV��SDUWLFXODUO\�E\�H[SDQGLQJ�WUHH�SODQWLQJ�LQ�UHVSRQVH�
WR�PDUNHW�VLJQDOV��FRXOG�UHGXFH�WKH�XQFHUWDLQW\�RI�PDUNHW�
SURMHFWLRQV��%HWWHU�PRGHOV�RI�WKH�GHPDQG�IRU�¿QDO�ZRRG�
SURGXFWV�DQG�WLPEHU�LQSXWV�WR�WKHLU�SURGXFWLRQ�FRXOG�DOVR�
LPSURYH�PDUNHW�SURMHFWLRQV�

&KDQJH�LQ�WKH�RZQHUVKLS�RI�IRUHVWV�LV�DQRWKHU�NH\�VRXUFH�
RI�XQFHUWDLQW\��*LYHQ�WKH�LQIRUPDWLRQ�DW�KDQG��ZH�DVVXPH�
WKDW�WKH�PDQDJHPHQW�REMHFWLYHV�DQG�PDQDJHPHQW�PRGHOV�
RI�WLPEHU�LQYHVWPHQW�PDQDJHPHQW�RUJDQL]DWLRQV�DUH�
VLPLODU�WR�WKRVH�RI�WKH�YHUWLFDOO\�LQWHJUDWHG�IRUHVW�SURGXFWV�
FRPSDQLHV�WKDW�WKH\�KDYH�UHSODFHG�RYHU�WKH�SDVW����\HDUV�
�FKDSWHU�����/LWWOH�LV�NQRZQ�DERXW�WKH�EURDGHU�LPSOLFDWLRQV�
RI�WKHVH�FKDQJHV�LQ�RZQHUVKLS�DQG�DVVRFLDWHG�FKDQJHV�
LQ�PDQDJHPHQW�VWUDWHJLHV�IRU�WKH�ODQG�WKDW�KDV�EHHQ�
WUDQVIHUUHG��)RU�H[DPSOH��WKH�SURGXFWLYLW\�RI�SODQWHG�IRUHVWV�
GHULYHV�IURP�RWKHU�WUHDWPHQWV��LQFOXGLQJ�IHUWLOL]DWLRQ��ZHHG�
FRQWURO��DQG�WKLQQLQJ�ZKLFK�KDYH�QRW�EHHQ�PRGHOHG�KHUH��
:H�KDYH�DVVXPHG�WKDW�PDQDJHPHQW�VWUDWHJLHV�KDYH�QRW�
EHHQ�JUHDWO\�LPSDFWHG�E\�WKHVH�FKDQJHV��EXW�WKLV�UHPDLQV�DQ�
XQWHVWHG�K\SRWKHVLV�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

3DVW�DWWHPSWV�WR�PRGHO�VRXWKHUQ�WLPEHU�PDUNHWV�KDYH�
EHHQ�VXFFHVVIXO�EHFDXVH�RI�WKH�GRPLQDQFH�RI�SULYDWH�
RZQHUV��2XU�PRGHOV�LQGLFDWH�WKDW�IRUHVW�KDUYHVWLQJ�FDQ�EH�
PRGHOHG�DV�D�IXQFWLRQ�RI�PDUNHW�VLJQDOV�DQG�LV�WKHUHIRUH�
SUHGLFWDEOH��+RZHYHU��DQ�LPSRUWDQW�XQFHUWDLQW\�PD\�ZHOO�
EH�WKH�GHYHORSPHQW�RI�QHZ�GHPDQGV�IRU�ELRHQHUJ\�DQG�
ELRIXHOV�WKDW�DUH�GULYHQ��QRW�E\�PDUNHWV��EXW�E\�QHZ�6WDWH�
DQG�)HGHUDO�SROLFLHV��ZKLFK�DUH�XQNQRZDEOH�DW�WKLV�SRLQW��
,Q�DGGLWLRQ��WKH�VSDWLDO�VFRSH�RI�RXU�PRGHOV�DGGUHVVHV�WKH�
UHJLRQ¶V�WLPEHU�PDUNHWV�DV�RQH�HQWLW\��JLYHQ�WKH�FXUUHQW�
GLVWULEXWLRQ�RI�SURGXFWLRQ�GHPDQGV�DQG�IRUHVW�PDQDJHPHQW�
W\SHV��+RZHYHU��SROLFLHV�DW�WKH�6WDWH�OHYHO��HVSHFLDOO\�
6WDWH�5HQHZDEOH�3RUWIROLR�6WDQGDUGV��PD\�FUHDWH�ORFDO�
GHPDQGV�WKDW�FRXOG�UHVXOW�LQ�ORFDO�VFDUFLWLHV�DQG�D�VSDWLDO�
UHDOLJQPHQW�RI�SURGXFWLRQ��WKHVH�ZH�FDQQRW�DGGUHVV�ZLWK�
RXU�PRGHOV�
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7KDQNV�WR�6KDQ�/LX��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5XKRQJ�/L��
'HSDUWPHQW�RI�)RUHVWU\�DQG�0DQDJHPHQW��8QLYHUVLW\�RI�
:LVFRQVLQ��0DGLVRQ��DQG�5REHUW�&��$EW��'HSDUWPHQW�RI�
)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�6WDWH�
8QLYHUVLW\�

/,7(5$785(�&,7('

$3$�WKH�(QJLQHHUHG�:RRG�$VVRFLDWLRQ��������6WUXFWXUDO�SDQHO�DQG�
� HQJLQHHUHG�ZRRG�\HDUERRN��$3$�(FRQRPLFV�5HSRUW�(�����7DFRPD���
:$��$PHULFDQ�3O\ZRRG�$VVRFLDWLRQ�����S�

&RQJUHVVLRQDO�%XGJHW�2I¿FH��������7KH�RXWORRN�IRU�KRXVLQJ�VWDUWV�������WR�
������%DFNJURXQG�3DSHU��8�6��&RQJUHVV��&RQJUHVVLRQDO�%XGJHW�2I¿FH��
���S��KWWS���ZZZ�FER�JRY�IWSGRFV���[[�GRF�����������+RXVLQJ6WDUWV�
SGI��>'DWH�DFFHVVHG��2FWREHU���������@�

'DQLHOV��-�0��������8QLWHG�6WDWHV�WUDGH�LQ�ZRRG�SURGXFWV������±������
*HQ��7HFK��5HS��31:�*75������3RUWODQG��25��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�5HVHDUFK�6WDWLRQ������S�

)OHLVKPDQ��6�-���(DVWLQ��,�/���6KRRN��6�5��������0DWHULDO�VXEVWLWXWLRQ�WUHQGV�
LQ�UHVLGHQWLDO�FRQVWUXFWLRQ�������YV��������&HQWHU�IRU�,QWHUQDWLRQDO�7UDGH�
LQ�)RUHVW�3URGXFWV�:RUNLQJ�3DSHU�1XPEHU�����6HDWWOH��8QLYHUVLW\�RI�
:DVKLQJWRQ�����S�

,QFH��3��������,QGXVWULDO�ZRRG�SURGXFWLYLW\�LQ�WKH�8QLWHG�6WDWHV�������������
5HV��1RWH�)3/�51�������0DGLVRQ��:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��)RUHVW�3URGXFWV�/DERUDWRU\�����S�

-RKQVRQ��7�*���6WHSSOHWRQ��&�'��������6RXWKHUQ�SXOSZRRG�SURGXFWLRQ��
������5HVRXU��%XOO��656������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

-RKQVRQ��7�*���6WHSSOHWRQ��&�'���%HQWOH\��-�:��������6RXWKHUQ�SXOSZRRG�
SURGXFWLRQ��������5HVRXU��%XOO��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

0F.HDQG��6���0XOOLQ��7���%\UDP��7���:KLWH��7��������'HSOR\PHQW�RI�
� JHQHWLFDOO\�LPSURYHG�OREOROO\�DQG�VODVK�SLQHV�LQ�WKH�6RXWK��-RXUQDO��
RI�)RUHVWU\����������������

0F.HHYHU��7���6SHOWHU��+��������:RRG�EDVHG�SDQHO�SODQW�ORFDWLRQV�DQG�
WLPEHU�DYDLODELOLW\�LQ�VHOHFWHG�8�6��6WDWHV��*HQ��7HFK��5HS��)3/�
*75������0DGLVRQ��:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
)RUHVW�3URGXFWV�/DERUDWRU\�����S�

1DJXEDGL��5���=KDQJ��'���3UHVWHPRQ��-���:HDU��'�1��������6RIWZRRG�OXPEHU�
SURGXFWV�LQ�WKH�8QLWHG�6WDWHV��VXEVWLWXWHV��FRPSOHPHQWV��RU�XQUHODWHG"�
)RUHVW�6FLHQFH�����������������

1RUULV�)RXQGDWLRQ������±SUHVHQW��7LPEHU�0DUW�6RXWK�6WDWH�7LPEHU�3ULFH�
5HSRUWV��&HQWHU�IRU�)RUHVW�%XVLQHVV��:DUQHOO�6FKRRO�RI�)RUHVWU\�DQG�
1DWXUDO�5HVRXUFHV��8QLYHUVLW\�RI�*HRUJLD��$WKHQV��*$�

3R\ODNRY��0���:HDU��'�1���+XJJHWW��5��������+DUYHVW�FKRLFH�DQG�WLPEHU�
VXSSO\�PRGHOV�IRU�IRUHVW�IRUHFDVWLQJ��)RUHVW�6FLHQFH�����������������

6PLWK��%�5���5LFH��5�:���,QFH��3�-��������3XOS�FDSDFLW\�LQ�WKH�8QLWHG�6WDWHV��
������*HQ��7HFK��5HS��)3/±*75±�����0DGLVRQ��:,��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�3URGXFWV�/DERUDWRU\�����S�

6PLWK��:�%���0LOHV��3�'���3HUU\��&�+���3XJK��6�$��������)RUHVW�UHVRXUFHV�RI�
WKH�8QLWHG�6WDWHV��������*HQ��7HFK��5HS��:2�����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

6PLWK��:�%���0LOHV��3�'���9LVVDJH��-�6���3XJK��6�$��������)RUHVW�UHVRXUFHV�
RI�WKH�8QLWHG�6WDWHV��������*HQ��7HFK��5HS��1&������6W��3DXO��01��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�5HVHDUFK�
6WDWLRQ������S�

6PLWK��:�%���9LVVDJH��-�6���'DUU��'�5���6KHI¿HOG��5�0��������)RUHVW�
UHVRXUFHV�RI�WKH�8QLWHG�6WDWHV��������*HQ��7HFK��5HS��1&������6W��3DXO��
01��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�
5HVHDUFK�6WDWLRQ������S�

6SHOWHU��+��������:RRG�EDVHG�SDQHOV²VXSSO\��WUDGH�DQG�FRQVXPSWLRQ��,Q��
(&(�)$2�)RUHVW�3URGXFWV�$QQXDO�0DUNHW�5HYLHZ��������������������
&KDSWHU����

6SHOWHU��+���0F.HHYHU��'���7RWK��'��������3UR¿OH�������VRIWZRRG�VDZPLOOV�
LQ�WKH�8QLWHG�6WDWHV�DQG�&DQDGD��5HV��3DS��)3/�53������0DGLVRQ��
:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�3URGXFWV�
/DERUDWRU\�����S�

8�6��&HQVXV�%XUHDX��������3UHVV�UHOHDVH��QHZ�UHVLGHQWLDO�FRQVWUXFWLRQ�LQ�
)HEUXDU\�������0DUFK�����������KWWS���ZZZ�FHQVXV�JRY�FRQVW�ZZZ�
QHZUHVFRQVWLQGH[�KWPO��>'DWH�DFFHVVHG��$SULO��������@�

8XVLYXRUL��-���%XRQJLRUQR��-��������3DVV�WKURXJK�RI�H[FKDQJH�UDWHV�RQ�SULFHV�
RI�IRUHVW�SURGXFW�H[SRUWV�IURP�WKH�8QLWHG�6WDWHV�WR�(XURSH�DQG�-DSDQ��
)RUHVW�6FLHQFH�����������������

:HDU��'�1���&DUWHU��'�5���3UHVWHPRQ��-��������7KH�8�6��6RXWK¶V�WLPEHU�
VHFWRU�LQ�������D�SURVSHFWLYH�DQDO\VLV�RI�UHFHQW�FKDQJH��*HQ��7HFK��5HS��
656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

=KDQJ��<���%XRQJLRUQR��-��������3DSHU�RU�SODVWLF"�7KH�8QLWHG�6WDWHV¶�
GHPDQG�IRU�SDSHU�DQG�SDSHUERDUG�SDFNDJLQJ��6FDQGLQDYLDQ�-RXUQDO��
RI�)RUHVW�5HVHDUFK������������

=KDQJ��<���%XRQJLRUQR��-��������&RPPXQLFDWLRQ�PHGLD�DQG�GHPDQG�IRU�
SULQWLQJ�DQG�SXEOLVKLQJ�SDSHUV�LQ�WKH�8QLWHG�6WDWHV��)RUHVW�6FLHQFH��
���������������
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� -DQDNL�5��5��$ODYDODSDWL��3DQNDM�/DO���
� $QGUHV�6XVDHWD��5REHUW�&��$EW��DQG�'DYLG�1��:HDU�

.(<�),1',1*6

��+DUYHVWLQJ�ZRRG\�ELRPDVV�IRU�XVH�DV�ELRHQHUJ\�LV�
SURMHFWHG�WR�UDQJH�IURP�����PLOOLRQ�WR�����PLOOLRQ�JUHHQ�
WRQV�E\�������DQ�LQFUHDVH�RI����WR�����SHUFHQW�RYHU�FXUUHQW�
OHYHOV�

��&RQVXPSWLRQ�SURMHFWLRQV�IRU�IRUHVW�ELRPDVV�EDVHG�HQHUJ\��
ZKLFK�DUH�EDVHG�RQ�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�
SURMHFWLRQV��KDYH�D�KLJK�OHYHO�RI�XQFHUWDLQW\�JLYHQ�WKH�
LQWHUSOD\�EHWZHHQ�SXEOLF�SROLFLHV�DQG�WKH�VXSSO\�DQG�
LQYHVWPHQW�GHFLVLRQV�RI�IRUHVW�ODQGRZQHUV�

�� ,W�LV�XQOLNHO\�WKDW�WKH�ELRPDVV�UHTXLUHPHQW�IRU�HQHUJ\�
ZRXOG�EH�PHW�WKURXJK�KDUYHVW�UHVLGXHV�DQG�XUEDQ�ZRRG�
ZDVWH�DORQH��$V�FRQVXPSWLRQ�LQFUHDVHV��KDUYHVWHG�WLPEHU�
�HVSHFLDOO\�SLQH�SXOSZRRG��ZRXOG�TXLFNO\�EHFRPH�WKH�
SUHIHUUHG�IHHGVWRFN��

��7KH�HPHUJHQFH�RI�D�QHZ�ZRRG\�ELRPDVV�EDVHG�HQHUJ\�
PDUNHW�ZRXOG�SRWHQWLDOO\�OHDG�WR�SULFH�LQFUHDVHV�IRU�
PHUFKDQWDEOH�WLPEHU��UHVXOWLQJ�LQ�LQFUHDVHG�UHWXUQV�IRU�
IRUHVW�ODQGRZQHUV�

��:KLOH�ZRRG\�ELRPDVV�KDUYHVW�LV�H[SHFWHG�WR�LQFUHDVH�ZLWK�
KLJKHU�SULFHV��IRUHVW�LQYHQWRULHV�ZRXOG�QRW�QHFHVVDULO\�
GHFOLQH�EHFDXVH�RI�LQFUHDVHG�SODQWDWLRQV�RI�IDVW�JURZLQJ�
VSHFLHV��DIIRUHVWDWLRQ�RI�DJULFXOWXUDO�RU�SDVWXUHODQGV��DQG�
LQWHQVLYH�PDQDJHPHQW�RI�IRUHVW�ODQG��

��%HFDXVH�LW�ZRXOG�DOORZ�PRUH�RXWSXW�SHU�DFUH�RI�IRUHVW�ODQG�
DQG�GDPSHQ�SRWHQWLDO�SULFH�LQFUHDVHV��IRUHVW�SURGXFWLYLW\�LV�
D�NH\�YDULDEOH�LQ�PDUNHW�IXWXUHV��

��7KH�LPSDFWV�WKDW�LQFUHDVHG�XVH�RI�ZRRG\�ELRPDVV�IRU�
HQHUJ\�ZRXOG�KDYH�RQ�WKH�IRUHVW�SURGXFWV�LQGXVWU\�FRXOG�
EH�PLWLJDWHG�E\�LPSURYHG�SURGXFWLYLW\�WKURXJK�IRUHVW�
PDQDJHPHQW�DQG�RU�E\�LQFUHDVHG�RXWSXW�IURP�FXUUHQWO\�
XQPDQDJHG�IRUHVWV��

��-DQDNL�5�5��$ODYDODSDWL�LV�D�3URIHVVRU�DQG�'HSDUWPHQW�+HDG�RI�)RUHVW�
5HVRXUFHV�DQG�(QYLURQPHQWDO�&RQVHUYDWLRQ��9LUJLQLD�7HFK��%ODFNVEXUJ��
9$��������3DQNDM�/DO�LV�DQ�$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�(DUWK�DQG�
(QYLURQPHQWDO�6WXGLHV��0RQWFODLU�6WDWH�8QLYHUVLW\��0RQWFODLU��1-��������
$QGUHV�6XVDHWD�LV�D�3RVWGRFWRUDO�6FKRODU��'HSDUWPHQW�RI�)RUHVW�5HVRXUFHV�
DQG�(QYLURQPHQWDO�&RQVHUYDWLRQ��9LUJLQLD�7HFK��%ODFNVEXUJ��9$��������
5REHUW�&��$EW�LV�D�3URIHVVRU��'HSDUWPHQW�RI�)RUHVWU\�DQG�(QYLURQPHQWDO�
5HVRXUFHV��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��1&��������'DYLG�1��
:HDU�LV�WKH�3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5DOHLJK��
1&��������

�� 3ULFH�YRODWLOLW\�DVVRFLDWHG�ZLWK�LQFUHDVHG�XVH�RI�ZRRG\�
ELRPDVV�IRU�HQHUJ\�LV�H[SHFWHG�WR�EH�KLJKHU�IRU�SXOSZRRG�
WKDQ�IRU�VDZWLPEHU�

��7KH�LPSDFWV�RI�ZRRG�EDVHG�HQHUJ\�PDUNHWV�WHQG�WR�EH�
ORZHU�IRU�VDZWLPEHU�LQGXVWULHV��DOWKRXJK�PDUNHWV�IRU�DOO�
SURGXFWV�ZRXOG�EH�DIIHFWHG�DW�WKH�KLJKHVW�OHYHOV�RI�SURMHFWHG�
GHPDQG��

��'LIIHUHQW�W\SHV�RI�ZRRG�EDVHG�HQHUJ\�FRQYHUVLRQ�
WHFKQRORJLHV�RFFXS\�GLIIHUHQW�SODFHV�RQ�WKH�FRVW�IHDVLELOLW\�
VSHFWUXP��&RPELQHG�KHDW�DQG�SRZHU��FR�¿ULQJ�IRU�
HOHFWULFLW\��DQG�SHOOHW�WHFKQRORJLHV�DUH�FRPPHUFLDOO\�YLDEOH�
DQG�DUH�DOUHDG\�HVWDEOLVKHG�LQ�WKH�6RXWK��%LRFKHPLFDO�DQG�
WKHUPRFKHPLFDO�WHFKQRORJLHV�XVHG�WR�SURGXFH�OLTXLG�IXHOV�
IURP�ZRRG\�ELRPDVV�DUH�QRW�\HW�FRPPHUFLDOO\�YLDEOH�

��&XUUHQW�UHVHDUFK�GRHV�QRW�VXJJHVW�ZKLFK�ZRRG\�VSHFLHV�
DQG�ZKDW�WUDLWV�ZRXOG�OLNHO\�EH�PRVW�VXFFHVVIXO�IRU�HQHUJ\�
SURGXFWLRQ��7KH�IXWXUH�RI�FRQYHUVLRQ�WHFKQRORJLHV�LV�
XQFHUWDLQ�

�� ,Q�WKH�DEVHQFH�RI�JRYHUQPHQW�VXSSRUW��UHVHDUFK��SLORW�
SURMHFWV��DQG�LQFHQWLYHV�IRU�SURGXFWLRQ��ZRRG\�ELRHQHUJ\�
PDUNHWV�DUH�XQOLNHO\�WR�JURZ�VXEVWDQWLDOO\��

��8QGHU�D�KLJK�GHPDQG�VFHQDULR�IRU�ELRHQHUJ\��WKH�UHVXOWLQJ�
LQWHQVLW\�RI�ZRRG\�ELRPDVV�KDUYHVWV�FRXOG�KDYH�GHOHWHULRXV�
HIIHFWV�RQ�VWDQG�SURGXFWLYLW\��ELRGLYHUVLW\��VRLO�IHUWLOLW\��DQG�
ZDWHU�TXDOLW\�

��$OWKRXJK�UHVHDUFK�SURYLGHV�VRPH�JXLGHOLQHV�IRU�WKH�
GHVLJQ�RI�PDQDJHPHQW�WR�SURWHFW�YDULRXV�IRUHVW�HFRV\VWHP�
VHUYLFHV��IRUHVW�VXVWDLQDELOLW\�EHQFKPDUNV�DUH�QRW�ZHOO�
GH¿QHG�IRU�D�KLJK�ELRHQHUJ\�GHPDQG�IXWXUH�DQG�H[LVWLQJ�
FHUWL¿FDWLRQ�V\VWHPV�PD\�QHHG�PRGL¿FDWLRQV�WR�DGGUHVV�
PXOWLSOH�UHVRXUFH�YDOXHV��

,1752'8&7,21

7KH�8QLWHG�6WDWHV�LV�WKH�ODUJHVW�FRQVXPHU�RI�SHWUROHXP�
SURGXFWV��FRQVXPLQJ�DERXW������PLOOLRQ�EDUUHOV�SHU�GD\�LQ�
������(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������ZLWK�D�
VLJQL¿FDQW�SRUWLRQ�LPSRUWHG�IURP�SROLWLFDOO\�XQVWDEOH�UHJLRQV�
RI�WKH�ZRUOG��7KLV�UHOLDQFH�RQ�LPSRUWHG�IRVVLO�IXHOV��FRXSOHG�
ZLWK�WKHLU�DVVRFLDWHG�JUHHQKRXVH�JDV�HPLVVLRQV��KDV�OHG�WR�
HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�FRQFHUQV��%LRHQHUJ\�
PD\�RIIVHW�IRVVLO�IXHO�XVH��GLYHUVLI\�HQHUJ\�VRXUFHV��UHGXFH�
HPLVVLRQV��DQG�SURYLGH�VRFLRHFRQRPLF�EHQH¿WV�LQ�WKH�IRUP�

$)"15&3�����
� )RUHVW�%LRPDVV�%DVHG�(QHUJ\
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RI�DGGLWLRQDO�LQFRPH�DQG�QHZ�MREV��%LRHQHUJ\�IURP�ZRRG\�
ELRPDVV�FRXOG�FRQWULEXWH�E\�LQFUHDVLQJ�8�6��UHQHZDEOH�
HQHUJ\�UHVRXUFHV��UHGXFLQJ�FRPSHWLWLRQ�EHWZHHQ�DJULFXOWXUDO�
FURSV�GHVWLQHG�IRU�IRRG�DQG�WKRVH�IRU�IXHO�SURGXFWLRQ��+LOO�
DQG�RWKHUV��������DQG�SHUKDSV�LPSURYLQJ�WKH�FRQGLWLRQ�RI�
VRPH�IRUHVWV��6RPH�DQDO\VWV��IRU�H[DPSOH�WKH�0DQRPHW�
&HQWHU�RI�&RQVHUYDWLRQ�6FLHQFHV��������LQ�WKHLU�DQDO\VLV�RI�
ZRRG�EDVHG�ELRHQHUJ\�LQ�0DVVDFKXVHWWV�UDLVH�GRXEWV�DERXW�
WKH�JUHHQKRXVH�JDV�PLWLJDWLRQ�SRWHQWLDO�RI�IRUHVW�ELRHQHUJ\��
2WKHUV��H�J���/XFLHU��������DQG�2¶/DXJKOLQ���������FKDOOHQJH�
WKHVH�¿QGLQJV��,Q�WKH�6RXWK��VRPH�VWXGLHV��H�J���'ZLYHGL�DQG�
RWKHUV���������LQGLFDWH�WKDW�VRXWKHUQ�SLQH�EDVHG�HQHUJ\�FRXOG�
UHGXFH�JUHHQKRXVH�JDV�HPLVVLRQV�DV�FRPSDUHG�WR�XVLQJ�IRVVLO�
IXHOV�

$OWKRXJK�KLVWRULFDOO\�OLPLWHG�WR�UHVLGXHV�IURP�WKH�SURGXFWLRQ�
RI�ZRRG�SURGXFWV��ELRPDVV�FRXOG�EH�VRXUFHG�IURP�ORJJLQJ�
UHVLGXHV��VWDQGV�GDPDJHG�E\�QDWXUDO�GLVWXUEDQFHV��VXFK�DV�
ZLOG¿UH��SHVW�RXWEUHDNV��DQG�KXUULFDQHV���VPDOO�GLDPHWHU�
WUHHV�WKLQQHG�IURP�SODQWDWLRQV�DQG�RWKHU�IRUHVWV��DQG�HQHUJ\�
FURSV�VXFK�DV�HXFDO\SWXV�DQG�SRSODU��WKHVH�VRXUFHV�ZRXOG�
OLNHO\�EH�WDSSHG�DV�ZRRG\�ELRHQHUJ\�PDUNHWV�EHFRPH�
FRPSHWLWLYH��$W�KLJK�HQRXJK�SULFHV��HYHQ�PHUFKDQWDEOH�
WLPEHU�FRXOG�EH�GLYHUWHG�WR�ELRHQHUJ\�XVHV��+XJKHV��������
VXJJHVWV�WKDW�WKH�FRPELQDWLRQ�RI�IRUHVW�ELRHQHUJ\�SODQWDWLRQV�
DQG�FRQWLQXHG�XVH�RI�ZRRG�UHVLGXHV�IURP�IRUHVW�SURGXFW�
LQGXVWULHV�FRXOG�VXSSO\���WR����SHUFHQW�RI�WKH�8�6��HOHFWULFLW\�
JHQHUDWLRQ�LQ�WKH�IXWXUH��

0DQ\�SLQH�SODQWDWLRQV�HVWDEOLVKHG�WR�VXSSO\�SXOSZRRG�IRU�
SDSHU�DQG�HQJLQHHUHG�ZRRG�SURGXFWV�DUH�RYHUVWRFNHG�DQG�
WKHUHIRUH�VXVFHSWLEOH�WR�ZLOG¿UHV�DQG�SHVW�DWWDFNV��*DQ�DQG�
0D\¿HOG�����D���)RU�H[DPSOH��QHDUO\�KDOI�RI�RYHU��
����PLOOLRQ�DFUHV�RI�QHDUO\�SXUH�SLQH�VWDQGV�DUH�DW�ULVN�IURP�
VRXWKHUQ�SLQH�EHHWOH�LQ�2NODKRPD��2NODKRPD�'HSDUWPHQW�
RI�$JULFXOWXUH�)RRG�$QG�)RUHVWU\��������:RRG�EDVHG�
ELRHQHUJ\�PDUNHWV�FRXOG�LQFUHDVH�WKLQQLQJ�DQG�UHPRYDOV��
WKHUHE\�UHGXFLQJ�WKHVH�ULVNV��%HODQJHU�DQG�RWKHUV�������*DQ�
DQG�0D\¿HOG�����D��1HDU\�DQG�=LHURWK�������6SHLJKW��������
6FKPLGW�DQG�RWKHUV��������HVWLPDWHG�WKDW�����ELOOLRQ�GU\�
WRQV�RI�IRUHVW�ELRPDVV�QHHGV�WR�EH�UHPRYHG�WKURXJK�IRUHVW�
IXHO�UHGXFWLRQ�WUHDWPHQWV�LQ�WKH�6RXWK��DERXW����PLOOLRQ�
GU\�WRQV�DQQXDOO\��)XUWKHUPRUH��ZRRG�EDVHG�ELRHQHUJ\�
PDUNHWV�ZRXOG�LPSURYH�SUR¿WDELOLW\�IRU�ODQGRZQHUV�LQ�WKH�
6RXWK��1HVELW�DQG�RWKHUV�������6XVDHWD�DQG�RWKHUV��������
)XUWKHUPRUH��VRXWKHUQHUV�DSSHDU�ZLOOLQJ�WR�SD\�PRUH�IRU�
FOHDQHU�VRXUFHV�RI�HQHUJ\�VXFK�DV�ZRRG�EDVHG�ELRIXHOV�
�6XVDHWD�DQG�RWKHUV�������

)HGHUDO�SROLFLHV�VXFK�DV�WKH������)DUP�%LOO�������(QHUJ\�
3ROLF\�$FW�������(QHUJ\�,QGHSHQGHQFH�6HFXULW\�$FW��DQG�
�����)DUP�%LOO�KDYH�VSHFL¿FDOO\�HQFRXUDJHG�WKH�SURGXFWLRQ�
RI�FHOOXORVLF�ELRIXHOV�VXFK�DV�WKRVH�SURGXFHG�IURP�ZRRG��
UDQJLQJ�IURP�JUDQWV�DQG�ORDQV�WR�WKH�HVWDEOLVKPHQW�RI�
UHQHZDEOH�IXHO�VWDQGDUGV�������ELOOLRQ�JDOORQV�LQ�������DQG�

���ELOOLRQ�JDOORQV�E\������RI�ZKLFK����ELOOLRQ�JDOORQV�PXVW�
EH�FHOOXORVLF���)HGHUDO�ODZ�SURYLGHV�GLIIHULQJ�GH¿QLWLRQV�RI�
DFFHSWDEOH�IRUHVW�ELRPDVV�IRU�ELRHQHUJ\��)RU�H[DPSOH��XQGHU�
WKH������(QHUJ\�,QGHSHQGHQFH�6HFXULW\�$FW�ELRPDVV�IURP�
SXEOLF�ODQGV��PXQLFLSDO�VROLG�ZDVWH��SODQWDWLRQV�HVWDEOLVKHG�
DIWHU�WKH�HQDFWPHQW�RI�WKH�$FW��µROG�JURZWK¶�RU�µPDWXUH¶�
IRUHVWV��DQG�PRVW�RWKHU�ZRRG\�ELRPDVV��H[FHSW�IRU�VODVK�
DQG�SUH�FRPPHUFLDO�WKLQQLQJ��LV�H[FOXGHG�IURP�SULYDWH�
DQG�QRQ�LQGXVWULDO�IRUHVWV��1,3)V��ODQGRZQHUV��7KH������
)DUP�%LOO�RQ�WKH�RWKHU�KDQG�LV�OHVV�UHVWULFWLYH��DV�LW�DOORZV�
IRU�ELRPDVV�GHULYHG�IURP�)HGHUDO�ODQGV�DQG�RWKHU�IRUHVWV�
�L�H���QRW�WUHH�SODQWDWLRQV��DV�ELRIXHOV��7KH�$PHULFDQ�&OHDQ�
(QHUJ\�DQG�6HFXULW\�$FW�RI�������+�5���������DV�SDVVHG�E\�
WKH�+RXVH�RI�5HSUHVHQWDWLYHV��VRXJKW�WR�FUHDWH�D�EURDGHQHG�
XQLYHUVDO�GH¿QLWLRQ�RI�UHQHZDEOH�ELRPDVV�WKDW�DSSOLHV�WR�
WKH�5HQHZDEOH�)XHO�6WDQGDUG��DQG�D�QDWLRQDO�5HQHZDEOH�
(OHFWULFLW\�6WDQGDUG��:H�IROORZHG�D�QRQ�UHVWULFWLYH�GH¿QLWLRQ�
RI�ELRPDVV�ZKLOH�VLPXODWLQJ�VXSSO\�YDULDWLRQV�DQG�VRXWKHUQ�
IRUHVWV�DQG�FRQVLGHUHG�WKDW�DERYHJURXQG�ELRPDVV�RQ�SULYDWH�
IRUHVWODQGV�LQ�WKH�6RXWK�FRXOG�EH�XVHG�IRU�HQHUJ\�SURGXFWLRQ��
7KLV�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�SROLF\�ZRXOG�QRW�UHVWULFW�
WKH�DOORFDWLRQ�RI�IRUHVW�ELRPDVV�WR�ELRHQHUJ\�XVHV��

7KLV�FKDSWHU�DQDO\]HV�WKH�SRWHQWLDO�HIIHFWV�RI�WKH�HPHUJHQFH�
RI�D�ELRHQHUJ\�PDUNHW�RQ�VRXWKHUQ�IRUHVWV��IRUHVW�RZQHUV��
WUDGLWLRQDO�IRUHVW�SURGXFW�LQGXVWULHV��DQG�HFRV\VWHP�LQWHJULW\�
DQG�VHUYLFHV��ZLWK�HPSKDVLV�RQ�WKH�IROORZLQJ�NH\�LVVXHV��

��+RZ�PDUNHWV�IRU�ZRRG�IRU�HQHUJ\�SURGXFWLRQ�PLJKW�HYROYH�
DQG�SRWHQWLDO�LPSOLFDWLRQV�IRU�WUDGLWLRQDO�IRUHVW�SURGXFW�
LQGXVWULHV�DQG�ODQGRZQHUV�

��7KH�VWDWXV�RI�FXUUHQW�DQG�SRWHQWLDO�WHFKQRORJLHV�WKDW�FDQ�
KHOS�UHDOL]H�ODUJH�VFDOH�SURGXFWLRQ�RI�ZRRG\�ELRHQHUJ\

��+RZ�ELRHQHUJ\�SROLFLHV�FRXOG�LPSDFW�IRUHVW�ODQGRZQHUV�
DQG�IRUHVW�LQGXVWU\

��(IIHFWV�RI�ZRRG\�ELRHQHUJ\�PDUNHWV�RQ�IRUHVW�HFRV\VWHPV�
KHDOWK��EHQFKPDUNV�IRU�VXVWDLQDELOLW\

0(7+2'6

:H�VXUYH\HG�WKH�OLWHUDWXUH�WR�DGGUHVV�TXHVWLRQV�DERXW�
WHFKQRORJ\�GHYHORSPHQW��ELRHQHUJ\�SROLFLHV��DQG�
VXVWDLQDELOLW\��DQG�ZH�GHYHORSHG�GHWDLOHG�PRGHOLQJ�WR�SURMHFW�
PDUNHW�FKDQJHV�DQG�LQFRUSRUDWH�DQ�DQDO\WLFDO�FRPSRQHQW�
LQWR�WKH�UHVXOWV�RI�WKH�OLWHUDWXUH�VXUYH\�

7R�DVVHVV�WUDGHRIIV�EHWZHHQ�WKH�WUDGLWLRQDO�IRUHVW�
SURGXFW�LQGXVWU\�DQG�WKH�ZRRG\�ELRHQHUJ\�LQGXVWU\��ZH�
HYDOXDWHG�ZRRG\�ELRPDVV�VXSSO\�YDULDWLRQ�WKURXJK�WLPH�
DQG�DVVRFLDWHG�SULFH��LQYHQWRU\��DQG�UHPRYDO�UHVSRQVHV�
IROORZLQJ�5RVVL�DQG�RWKHUV���������,Q�WKH�IDFH�RI�IXWXUH�
FRPSHWLWLRQ�IRU�UDZ�PDWHULDOV�DQG�WKH�SRWHQWLDO�FRPSHWLWLYH�
DGYDQWDJH�WKDW�SROLF\�LQFHQWLYHV�ZRXOG�SURYLGH�WR�ZRRG\�
ELRHQHUJ\�VHFWRU��WKLV�WUDGHRII�DQDO\VLV�ZDV�FRQVLGHUHG�
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FULWLFDO�IRU�WKH�IXWXUH�RI�VRXWKHUQ�IRUHVWV��:HDU�DQG�RWKHUV�
�������0DQ\�DXWKRUV�KDYH�H[SORUHG�WKLV�LVVXH��ZKDW�KDV�
EHHQ�ODFNLQJ�LV�D�V\VWHPDWLF�DQDO\VLV�RI�UHJLRQDO�WUHQGV�WKDW�
DVVHVVHV�ZRRG\�ELRPDVV�VXSSO\�LQ�UHVSRQVH�WR�YDULDWLRQ�LQ�
IXWXUH�FRQVXPSWLRQ�IRU�HQHUJ\�

:H�PRGL¿HG�WKH�6XEUHJLRQDO�7LPEHU�6XSSO\��6576��PRGHO�
�$EW�DQG�RWKHUV��������WR�DVVHVV�WKH�SRWHQWLDO�HIIHFWV�RI�
ELRHQHUJ\�FRQVXPSWLRQ�RQ�ZRRG�SURGXFWV�PDUNHWV��7KH�
PRGHO�SURYLGHG�SULFH��LQYHQWRU\��DQG�UHPRYDO�UHVSRQVHV�
IRU�GLIIHUHQW�ZRRG�IRU�HQHUJ\�FRQVXPSWLRQ�DQG�VXSSO\�
VFHQDULRV��DQG�DOORZHG�XV�WR�HVWLPDWH�LPSDFWV�RQ�WUDGLWLRQDO�
IRUHVW�LQGXVWULHV�DQG�ODQGRZQHUV��

2I�WKH�ODUJH�VFDOH�PDFUR�PRGHOV�DYDLODEOH�IRU�FRQGXFWLQJ�
RXU�DQDO\VLV��$GDPV�DQG�RWKHUV�������'H�/D�7RUUH�8JDUWH�
DQG�5D\�������'H�/D�7RUUH�8JDUWH�DQG�RWKHUV��������������
WKH�6576�PRGHO�LV�WKH�RQO\�RQH�WKDW�WUHDWV�VWDQGLQJ�WLPEHU�
DV�D�SRWHQWLDO�VXSSO\�RI�ELRHQHUJ\�DQG�GH¿QHV�UHJLRQV�LQ�
D�ZD\�WKDW�LV�FRQJUXHQW�ZLWK�)RUHVW�,QYHQWRU\�$QDO\VLV�
�),$��VXUYH\�XQLWV��%HFDXVH�LW�LQFRUSRUDWHV�DQ�LQYHQWRU\�
SURMHFWLRQ�PRGHO�LQWR�D�WLPEHU�PDUNHW�PRGHO�IUDPHZRUN��LWV�
SURMHFWLRQV�DUH�EDVHG�RQ�VXSSO\�DQG�GHPDQG�LQWHUDFWLRQV��,W�
DOORZV�RI�ODUJHU�GLDPHWHU�VDZWLPEHU�WR�EH�GRZQJUDGHG�IRU�
QRQVDZWLPEHU��ODUJHO\�SXOSZRRG�XVHV��LQ�UHVSRQVH�WR�SULFH�
VLJQDOV�DQG�LV�IDPLOLDU�WR�PDQ\�IRUHVW�LQGXVWU\�DQDO\VWV�DQG�
6WDWH�IRUHVWU\�DJHQFLHV��KDYLQJ�EHHQ�XVHG�WR�PRGHO�WLPEHU�
VXSSO\�DQG�SULFHV�LQ�WKH�1RUWKHDVW��6HQGHN�DQG�RWKHUV�
������DV�ZHOO�DV�WKH�6RXWK��%LQJKDP�DQG�RWKHUV�������
3UHVWHPRQ�DQG�$EW��������,W�KDV�DOVR�EHHQ�XVHG�WR�DVVHVV�WKH�
LQÀXHQFH�RI�QRQPDUNHW�YDOXHV�RQ�WLPEHU�PDUNHW�GHFLVLRQV�
E\�QRQLQGXVWULDO�SULYDWH�IRUHVW�ODQGRZQHUV��3DWWDQD\DN�DQG�
RWKHUV��������WKH�HIIHFWV�RI�ZRRG�FKLS�PLOOV�RQ�WLPEHU�VXSSO\�
LQ�1RUWK�&DUROLQD��6FKDEHUJ�DQG�RWKHUV��������WKH�LPSDFWV�RI�
5HQHZDEOH�(QHUJ\�6WDQGDUGV�SROLF\�LPSOHPHQWHG�LQ�1RUWK�
&DUROLQD��*DOLN�DQG�RWKHUV��������DQG�ELRHQHUJ\�GHPDQGV�LQ�
6RXWK��$EW�DQG�$EW��LQ�SUHVV���

7KH�6576�PRGHO�HVWLPDWHV�WZR�IRUHVW�SURGXFWV��VDZWLPEHU�
DQG�SXOSZRRG�SURGXFW�DOORFDWLRQV�IRU�VRIWZRRGV�DQG�
KDUGZRRGV��,WV�HTXDWLRQV²GH¿QHG�WKURXJK�VXSSO\��GHPDQG��
DQG�LQYHQWRU\�HODVWLFLW\�YDOXHV²DUH�XVHG�WR�SURMHFW�WKH�
PDUNHW�FOHDULQJ�SULFH�DQG�TXDQWLW\�OHYHOV��ZKLFK�LQ�WXUQ�
DUH�XVHG�WR�DOORFDWH�VXEUHJLRQDO�KDUYHVWLQJ�DQG�WR�SURMHFW�
WKH�QH[W�SHULRG¶V�LQYHQWRU\�YDOXHV��$�*RDO�3URJUDP�WKHQ�
FDWHJRUL]HV�WKH�WRWDO�ZRRG�UHTXLUHPHQW�E\�PDQDJHPHQW�W\SH�
DQG�DJH�FODVV�DQG�PDNHV�DOORFDWLRQV�WR�VXEUHJLRQV��RZQHUV��
DQG�SURGXFWV��

7KH�VHSDUDWLRQ�RI�SURGXFWV�DQG�LQYHQWRU\�LQ�WHUPV�RI�
VDZWLPEHU�DQG�SXOSZRRG�LV�EDVHG�RQ�XVHU�VSHFL¿HG�
GH¿QLWLRQV�WKDW�DOORFDWH�PRVW�RI�WKH�ODUJHVW�GLDPHWHU�ZRRG�
WR�VDZ�PLOOV��D�SHUFHQW�RI�WKH�ODUJHVW�GLDPHWHU�DQG�DOO�RI�
WKH�PHGLXP�GLDPHWHU�ZRRG�WR�SXOSZRRG��DQG�WKH�VPDOOHVW�
GLDPHWHU�ZRRG�WR�WKH�IRUHVW�ÀRRU��:LWK�WKHVH�DOORFDWLRQV��D�

SURGXFW�PL[�LV�FDOFXODWHG�IRU�KDUYHVW�LQ�DQ\�PDQDJHPHQW�
W\SH�DQG�DJH�FODVV�ZLWK�WKH�REMHFWLYH�RI�GH¿QLQJ�WKH�SURMHFWHG�
UHPRYDO�PL[�IRU�WKH�UHJLRQ�RZQHU�LQ�D�ZD\�WKDW�IROORZV�
KLVWRULFDO�KDUYHVW�SDWWHUQV�RI�H[LVWLQJ�UHPRYDO�WR�LQYHQWRU\�
LQWHQVLWLHV��)RU�SDUWLDO�KDUYHVWV��WKH�PRGHO�GH¿QHV�D�VWRFNLQJ�
WDUJHW��YROXPH�SHU�DFUH��IRU�HDFK�PDQDJHPHQW�W\SH�DQG�DJH�
FODVV��LI�WKH�FXUUHQW�VWRFNLQJ�LV�JUHDWHU�WKDQ�WKH�WDUJHW��WKH�
KDUYHVW�LV�FRQVLGHUHG�D�WKLQQLQJ��$IWHU�WKH�YROXPH�SHU�DFUH�
WDUJHW�LV�UHDFKHG��WKH�KDUYHVW�FRQVLGHUHG�¿QDO�DQG�DFUHV�DUH�
UHWXUQHG�WR�DJH�FODVV�]HUR��8QGHU�PRVW�FLUFXPVWDQFHV��WKLV�
DSSURDFK�HQVXUHV�WKDW�DYHUDJH�VWRFNLQJ�LV�FORVH�WR�WDUJHW�
�KLVWRULFDO��OHYHOV�WKURXJKRXW�WKH�SURMHFWLRQ��$EW�DQG�$EW�
������$EW�DQG�RWKHUV�������$EW�DQG�RWKHUV�������������
3UHVWHPRQ�DQG�$EW�������5RVVL�DQG�RWKHUV�������

:H�PDGH�D�QXPEHU�RI�PRGL¿FDWLRQV�WR�WKH�6576�PRGHO�
�¿J��������WR�DVVHVV�WKH�HIIHFWV�RI�ZRRG\�ELRHQHUJ\�LQGXVWU\�
RQ�IXWXUH�SULFHV��KDUYHVWV��DQG�LQYHQWRULHV�RI�IRXU�ZRRG�
SURGXFW�FDWHJRULHV²VRIWZRRG�VDZWLPEHU��RWKHU�VRIWZRRGV��
KDUGZRRG�VDZWLPEHU��DQG�RWKHU�KDUGZRRGV²GHULYHG�IURP�
SULYDWH�RZQHUV�RI�IRUHVW�ODQG��SXEOLF�IRUHVW�ODQGV�KDYH�
EHHQ�H[FOXGHG�IURP�WKH�VWXG\��EHFDXVH�SXEOLF�ODQG�KDUYHVW�
GHFLVLRQV�DUH�QRW�QHFHVVDULO\�SULFH�UHVSRQVLYH���$SSHQGL[�%�
FRQWDLQV�GHVFULSWLRQV�RI�WKHVH�SURGXFWV�DQG�WKH�DOORFDWLRQ�RI�
FRQVXPSWLRQ�RI�HDFK�IRU�ZRRG\�ELRHQHUJ\�SURGXFWLRQ��7KH�
PRGHO�DOORFDWHV�ZRRG\�ELRPDVV�FRQVXPSWLRQ�DPRQJ�SURGXFW�
JURXSV�EDVHG�RQ�WKH�SULFH�YDULDWLRQV��3LQH�SODQWDWLRQV�FDQ�
EH�KDUYHVWHG�IRU�SXOSZRRG�DV�HDUO\�DV����\HDUV�RI�DJH��7R�
GHWHUPLQH�WKH�DYDLODELOLW\�RI�KDUYHVW�UHVLGXDOV��ZH�DSSOLHG�
XWLOL]DWLRQ�SHUFHQWDJHV�WKDW�DUH�FRQVLVWHQW�ZLWK�WLPEHU�
SURGXFW�RXWSXW�GDWD�IRU�WKH�6RXWK��-RKQVRQ�DQG�RWKHUV��������

$OWHUQDWLYH�UXQV�RI�WKH�PRGHO�DOORZHG�XV�WR�H[DPLQH�
KRZ�PDQDJHPHQW�RU�JHQHWLF�LPSURYHPHQWV�ZRXOG�DIIHFW�
SURGXFWLYLW\��5DWKHU�WKDQ�DSSO\LQJ�LGHQWLFDO�UHVSRQVHV�
DFURVV�WKH�¿YH�IRUHVW�PDQDJHPHQW�W\SHV��SLQH�SODQWDWLRQ��
QDWXUDO�SLQH��RDN�SLQH��XSODQG�KDUGZRRG��DQG�ORZODQG�
KDUGZRRG���ZH�PRGL¿HG�WKH�PRGHO�VR�WKDW�UHVSRQVHV�FDQ�EH�
GLVDJJUHJDWHG�DFURVV�WKHP��

:LWKLQ�WKH�6576�PRGHO��WKH�DUHD�RI�WLPEHUODQG�ZLOO�FKDQJH�
LQ�UHVSRQVH�WR�WKH�UHODWLYH�UHQWV�RI�FURS�DQG�IRUHVW�XVHV��:H�
GH¿QHG�WLPEHU�UHQWV�DV�ZHLJKWHG�DYHUDJHV�RI�VDZWLPEHU�
DQG�QRQVDZWLPEHU�SULFHV��ZLWK�ZHLJKWLQJ�VSHFL¿HG�E\�WKH�
SUHVHQW�YDOXH�GLIIHUHQFH�LQ�LQFRPH�EHWZHHQ�WKH�WZR�SURGXFWV�
ZKLOH�DJULFXOWXUDO�UHQWV�DUH�KHOG�FRQVWDQW��%HFDXVH�ZRRG\�
ELRHQHUJ\�PDUNHWV�DUH�H[SHFWHG�WR�LPSDFW�WKH�QRQVDZWLPEHU�
VHFWRU�PRUH�WKDQ�WKH�KLJK�YDOXHG�VDZWLPEHU�VHFWRU��$XOLVL�
DQG�RWKHUV��������WKH�PRGHO�DOORFDWHV�OHVV�ZHLJKW�WR�
VDZWLPEHU�SULFHV�

:H�XVHG�WKH�DJJUHJDWH�GHPDQG�LQIRUPDWLRQ�JDWKHUHG�IURP�
HDFK�VRXWKHUQ�ZRRG�EDVHG�LQGXVWU\²IRUHVW�SURGXFWV��ZRRG\�
ELRPDVV�EDVHG�HOHFWULFLW\��ZRRG\�ELRPDVV�EDVHG�OLTXLG�IXHOV��
DQG�ZRRG�SHOOHWV²WR�SURMHFW�WKH�DOORFDWLRQ�RI�KDUYHVWHG�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WLPEHU��7KH�PRGL¿HG�6576�PRGHO�GH¿QHV�D�PDUNHW�
VLPXODWLRQ�PRGHO�EDVHG�RQ�HPSLULFDO�UHODWLRQVKLSV²GHPDQG�
DQG�VXSSO\��SULFH��ODQG�XVH��UHIRUHVWDWLRQ�DQG�LQYHQWRU\²
IRU�ZRRG\�ELRPDVV�DQG�WUDGLWLRQDO�IRUHVW�SURGXFWV��$�NH\�
DVVXPSWLRQ�LV�WKDW�IRUHVW�RZQHUV�DUH�SULFH�UHVSRQVLYH�DQG�
GHFLVLRQV�WR�LQYHVW�RU�KDUYHVW�DUH�PDGH�DFFRUGLQJO\��

&RQVXPSWLRQ�'HPDQG�6FHQDULRV

2XU�FRQVXPSWLRQ�VFHQDULRV�ZHUH�EDVHG�RQ�WKH�WKUHH�SULQFLSDO�
XVHV�RI�ZRRG\�ELRPDVV�IRU�HQHUJ\��DV�SRZHU�IRU�HOHFWULFLW\�
JHQHUDWLRQ�WKURXJK�FRPEXVWLRQ�RU�JDVL¿FDWLRQ�SURFHVVHV��
FR�¿ULQJ�ZLWK�FRDO��RU�LQ�FRPELQHG�KHDW�DQG�SRZHU�V\VWHPV�
LQ�LQGXVWULDO�IDFLOL�WLHV��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�
����E���DV�OLTXLG�IXHO��FHOOXORVLF�HWKDQRO��WKDW�FDQ�EH�EOHQGHG�
ZLWK�FRQYHQWLRQDO�WUDQVSRUWDWLRQ�IXHOV��(QHUJ\�,QIRUPDWLRQ�
$GPLQLVWUDWLRQ�����E���DQG�DV�ELRSURGXFWV�VXFK�DV�KLJKO\�

FRPSDFW�ZRRG�SHOOHWV�XVHG�IRU�KHDWLQJ�SXUSRVHV��6SHOWHU�DQG�
7RWK�������DSSHQGL[�%���

7KH�DPRXQW�RI�ZRRG�FRQVXPHG�IRU�HOHFWULFLW\��OLTXLG�
IXHOV��DQG�SHOOHWV�GH¿QHV�WKH�WRWDO�UHTXLUHPHQW�IRU�PHHWLQJ�
ELRHQHUJ\�FRQVXPSWLRQ�SURMHFWLRQV��7KLV�FDQ�EH�PHW�
ZLWK�ZRRG�IURP�DGGLWLRQDO�KDUYHVWLQJ�RU�ZLWK�UHVLGXDOV�
DQG�RWKHU�ZRRG�ZDVWH��$OWKRXJK�KDUYHVWLQJ�XQXWLOL]HG�
UHVLGXHV��GLVFDUGHG�WUHH�WRSV�DQG�OLPEV�JHQHUDWHG�GXULQJ�
WKH�KDUYHVWLQJ�SURFHVV��PLJKW�SURYLGH�D�SRUWLRQ�RI�ZRRG\�
ELRPDVV�EDVHG�HQHUJ\�FRQVXPSWLRQ��UHFHQW�DQDO\VLV�
�*DOLN�DQG�RWKHUV�������5RVVL�DQG�RWKHUV�������LQGLFDWHV�
WKDW�PHUFKDQWDEOH�WLPEHU�LV�DOVR�OLNHO\�WR�EH�UHTXLUHG��,Q�
DGGLWLRQ��ZRRG\�ELRPDVV�EDVHG�HQHUJ\�GHPDQG�¿JXUHV�
QHHG�WR�DFFRXQW�IRU�XUEDQ�ZRRG�ZDVWHV�WKDW�FRXOG�EH�XVHG�
IRU�HQHUJ\�SURGXFWLRQ��5RVVL�DQG�RWKHUV��������%HFDXVH�WKH�
6576�PRGHO�GHDOV�RQO\�LQ�KDUYHVWHG�ZRRG��ZH�EDFNHG�XUEDQ�

)LJXUH�����²0HWKRGRORJ\�GLDJUDP�IRU�WKH�PRGL¿HG�6XEUHJLRQDO�7LPEHU�6XSSO\�PRGHO�XVHG�WR�SURMHFW�OHYHOV�DQG�HIIHFWV�RI�ZRRG\�ELRPDVV�FRQVXPHG�IRU�
HQHUJ\�IRU�WKH�6RXWK�

)RUHVW�LQYHQWRU\�
SORW�GDWD

*URZWK�UHJUHVVLRQV�
,QYHQWRU\�DQG�KDUYHVW�
GDWD�IRU�SORWV

7LPEHUODQG�
DFUHDJH�FKDQJH�
3ULFH�VHQVLWLYH�ODQG�
XVH�PRGHO

,QYHQWRU\�SURSRUWLRQ�
LQ�WHUP�RI�G�E�K�
6SHFLHV��SURGXFW��
SHUFHQWDJH�GHJUDGH�
IURP�VDZWLPEHU�WR�
QRQVDZWLPEHU

3URGXFWLYLW\�LQFUHDVH
6XEUHJLRQ��SURGXFW��
RZQHU��DJH�FODVV

*RDO�SURJUDP
(TXLOLEULXP�KDUYHVW�
E\�UHJLRQ��RZQHU�DQG�
SURGXFW�DUH�DOORFDWHG�
WR�IRUHVW�W\SH��DJH�
FODVV

+DUYHVW�
6XEUHJLRQ��SURGXFW��
RZQHU

6WDUWLQJ�DFUHV��
JURZWK�DQG�KDUYHVW�
VSHFLHV��VXEUHJLRQ��
RZQHU��DJH�FODVV��
PDQDJHPHQW�W\SH

,QYHQWRU\�DFFRXQWLQJ�
*URZWK�DQG�UHPRYDOV

,QYHQWRU\�DYDLODEOH�IRU�KDUYHVW�
6XEUHJLRQ��SURGXFW��RZQHU

3URGXFW�SULFH�
'HWHUPLQHG�E\�
LQWHUDFWLRQ�RI�DJJUHJDWH�
GHPDQG�DQG�VXSSO\

:RRG\�ELRPDVV�IRU�HQHUJ\�
FRQVXPSWLRQ�VFHQDULRV�
1HW�RI�XUEDQ�ZRRG�ZDVWH�

'HPDQG�VFHQDULRV
'RZQZDUG�VORSLQJ�
IRUHVW�LQGXVWU\�
GHPDQG�SOXV�YHUWLFDO�
GHPDQG�FXUYH�IRU�
ELRHQHUJ\

(ODVWLFLW\�9DOXHV
6XSSO\�HODVWLFLWLHV�EDVHG�RQ�
8LQLWHG�6WDWHV�)RUHVW�3URGXFW�
PRGHO�UXQV�DQG�GHPDQG�
HODVWLFLWLHV��$EW�DQG�$EW�������
$EW�DQG�RWKHUV������

�����



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

ZDVWH�DQG�RWKHU�VRXUFHV�RI�QRQKDUYHVWHG�ZRRG\�ELRPDVV�
RXW�RI�WKH�FRQVXPSWLRQ�HVWLPDWHV��DQG�GH¿QHG�WKH�UHPDLQGHU�
DV�KDUYHVWHG�ZRRG�FRQVXPSWLRQ��LQFOXGLQJ�KDUYHVWLQJ�
UHVLGXHV��IRU�ZRRG\�ELRPDVV�EDVHG�HQHUJ\��DSSHQGL[�%�
VKRZV�WKH�PHWKRG�XVHG�WR�HVWLPDWH�WKH�KDUYHVWLQJ�UHVLGXHV�
DQG�XUEDQ�ZRRG�ZDVWH�WKDW�FDQ�EH�GLYHUWHG�IRU�HQHUJ\�
SURGXFWLRQ��'HPDQG�SULFH�HODVWLFLW\��ZKLFK�OLNH�LQYHQWRU\�
VXSSO\�HODVWLFLW\�FDQ�YDU\�E\�SURGXFW��/LDR�DQG�=KDQJ�������
3DWWDQD\DN�DQG�RWKHUV��������ZDV�DVVXPHG�WR�EH������IRU�DOO�
IRXU�6576�SURGXFWV��VRIWZRRG�KDUGZRRG�VDZWLPEHU�DQG�
QRQVDZWLPEHU���WKH�VDPH�DVVXPSWLRQ�XVHG�E\�$EW�DQG�$EW�
�������IRU�WKHLU�6RXWKZLGH�WLPEHU�VXSSO\�DQDO\VLV�

'HPDQG�IRU�ZRRG\�ELRPDVV�IRU�HQHUJ\�FDQ�DOVR�EH�PHW�ZLWK�
IDVW�JURZLQJ�VKRUW�URWDWLRQ�ZRRG\�FURS�VSHFLHV��DPRQJ�WKHP�
\HOORZ�SRSODU��3RSXOXV�VSS����ZLOORZ��6DOL[�VSS����FRWWRQZRRG�
�3RSXOXV�IUHPRQWLL�/����VZHHWJXP��/LTXLGDPEDU�VW\UDFLÀXD���
V\FDPRUH��3ODWDQXVRFFLGHQWDOLV���EODFN�ORFXVW��5RELQLD�
SVHXGRDFDFLD���VLOYHU�PDSOH��$FHU�VDFFKDULQXP�/����DQG�
HXFDO\SWXV��(XFDO\SWXV�FLQHUHD���WKHVH�VSHFLHV�KDYH�EHHQ�
LGHQWL¿HG�E\�WKH�8�6��'HSDUWPHQW�RI�(QHUJ\�DV�SRWHQWLDOO\�
YLDEOH�IRU�HQHUJ\�SURGXFWLRQ��:H�IROORZHG�WKH�DSSURDFK�
RXWOLQHG�E\�WKH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������D��
DQG�DVVXPHG�WKDW�VKRUW�URWDWLRQ�ZRRG\�FURSV�ZRXOG�JURZ�
ODUJHO\�RQ�QRQIRUHVWHG�ODQGV��DJULFXOWXUDO�RU�SDVWXUH�ODQGV��
DQG�SDUWLDOO\�RIIVHW�LQFUHDVHG�IXWXUH�ZRRG�UHTXLUHPHQWV��:H�
DVVXPHG�RI�WKH�RIIVHW�WR�EH����SHUFHQW�E\������DQG�UHPRYHG�
WKLV�PDWHULDO�IURP�ZRRG\�ELRPDVV�GHPDQGV�IRU�ELRHQHUJ\�
�LQ�HIIHFW��WUHDWLQJ�VKRUW�URWDWLRQ�ZRRG\�FURSV�DV�D�SDUW�RI�WKH�
DJULFXOWXUDO�VHFWRU��

$OWKRXJK�ZH�GHVFULEH�RXU�DVVXPSWLRQV�DV�FRQVXPSWLRQ�
VFHQDULRV��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH\�DUH�
QRW�GHPDQG�SURMHFWLRQV��DV�ZH�KDYH�QRW�VSHFL¿HG�SULFH�
UHVSRQVLYH�GHPDQG�UHODWLRQVKLSV�IRU�ZRRG\�ELRPDVV��7KH�
FRQVXPSWLRQ�SURMHFWLRQ�LV�HVVHQWLDOO\�D�YHUWLFDO�GHPDQG�
FXUYH�DGGHG�WR�WKH�GRZQZDUG�VORSLQJ�GHPDQG�FXUYHV�IRU�

WUDGLWLRQDO�IRUHVW�SURGXFWV�IRU�HDFK�SHULRG�XVLQJ�PRGL¿HG�
(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������E��SURMHFWLRQV��$V�
D�FRXQWHUIDFWXDO��ZH�DOVR�LQWURGXFHG�D�FRQVWDQW�FRQVXPSWLRQ�
VFHQDULR�ZLWK�QR�IRUHVW�ELRPDVV�EDVHG�HQHUJ\�PDUNHW�DQG�
UDQ�WKH�6576�PRGHO�WR�GH¿QH�WKH�DPRXQW�RI�ZRRG\�ELRPDVV�
WKDW�ZRXOG�EH�UHTXLUHG�E\�WUDGLWLRQDO�IRUHVW�LQGXVWU\�DEVHQW�
D�ELRHQHUJ\�PDUNHW��6XEVHTXHQW�\HDUV�DUH�KHOG�FRQVWDQW�DW�
WKH�RULJLQDO������OHYHO�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�WUDGLWLRQDO�
IRUHVW�SURGXFW�LQGXVWU\�ZLOO�QRW�LQFUHDVH�ZRRG�FRQVXPSWLRQ�
EH\RQG�ZKDW�ZRXOG�EH�H[SHFWHG�DW�WKH�FRQVWDQW�SULFH�OHYHO�
HVWLPDWHG�E\�6576��

7R�DFFRXQW�IRU�XQFHUWDLQW\�LQ�ELRHQHUJ\�WHFKQRORJLHV��
GHPDQGV��DQG�SROLFLHV��ZH�FRQVLGHUHG�WKUHH�FRQVXPSWLRQ�
VFHQDULRV�WKDW�ZH�ODEHO�KLJK��PHGLXP��DQG�ORZ��7KH�ORZ�
FRQVXPSWLRQ�VFHQDULR�DVVXPHV�WKDW������SHUFHQW�RI�WRWDO�
HOHFWULFLW\�ZLOO�GHULYH�IURP�UHQHZDEOH�VRXUFHV�EDVHG�RQ�
(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������E��UHIHUHQFH�FDVH�
SURMHFWLRQV��7KH�PHGLXP�DQG�KLJK�FRQVXPSWLRQ�VFHQDULRV�
DVVXPH�WKDW����SHUFHQW�RI�WRWDO�HOHFWULFLW\�FRQVXPSWLRQ�GHULYHV�
IURP�UHQHZDEOH�VRXUFHV��LQ�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��
ZRRG\�ELRPDVV�LV�DVVLJQHG�D�KLJKHU�SHUFHQWDJH�RI�WKH�WRWDO�
HOHFWULFLW\�JHQHUDWLRQ�IURP�UHQHZDEOH�VRXUFHV��WDEOH�������

%LRPDVV�6XSSO\

7KH�6576�PRGHO�DFFRXQWV�IRU�IRUHVW�LQYHQWRU\�FKDQJHV�
DQG�WLPEHU�UHPRYDOV�EDVHG�RQ�KLVWRULFDO�IRUHVW�LQYHQWRU\�
�),$��GDWD��+RZHYHU��VRXWKHUQ�IRUHVW�SURGXFWLYLW\�KDV�VHHQ�
D�WKUHH�IROG�RYHU�WKH�ODVW����\HDUV�IURP�DGYDQFHPHQWV�LQ�
PDQDJHPHQW�DQG�JHQHWLF�LPSURYHPHQWV��)R[�DQG�RWKHUV�
�������6LU\�DQG�RWKHUV��������SURMHFWHG�WKDW�SURGXFWLYLW\�
JDLQV�IRU�SLQH�SODQWDWLRQV�FRXOG�EH�DV�KLJK�DV�����SHUFHQW�
RI�HPSLULFDO�),$�GDWD��XVLQJ�GDWD�IURP�WKH�ODWH�����V��RYHU�
WKH�QH[W����\HDUV��3UHVWHPRQ�DQG�$EW��������DVVXPHG�D�
���SHUFHQW�SURGXFWLYLW\�JDLQ�LQ�VRXWKHUQ�SLQH�SODQWDWLRQV�
IURP������WR�������:LWK�VWURQJ�PDUNHWV��RWKHU�IRUHVW�

7DEOH�����²$OORFDWLRQ�RI�ZRRG\�ELRPDVV�IRU�HQHUJ\�SURGXFWLRQ�XQGHU�ZRRG\�ELRPDVV�FRQVXPSWLRQ�VFHQDULRV�E\�����

:RRG\�ELRPDVV�
FRQVXPSWLRQ�VFHQDULR (OHFWULFLW\ /LTXLG�IXHOV :RRG�SHOOHWV
/RZ %DVHG�RQ�(QHUJ\�,QIRUPDWLRQ�

$GPLQLVWUDWLRQ������E��SURMHFWLRQV
3URYLGHV����SHUFHQW�RI�UHQHZDEOH�
HQHUJ\�VRXUFHV�

%DVHG�RQ�6SHOWHU�DQG�
7RWK�������

0HGLXP ,QFUHDVHV�WR����SHUFHQW�RI�UHQHZDEOH�
HQHUJ\�VRXUFHV�E\�������ZLWK�VKDUH�
RI�WRWDO�HOHFWULFLW\�VRXUFHV�UHPDLQLQJ�
WKH�VDPH�DV�LQ�WKH�ORZ�FRQVXPSWLRQ�
VFHQDULR�

,QFUHDVHV�WR����SHUFHQW�RI�
UHQHZDEOH�HQHUJ\�VRXUFHV�E\�
������ZLWK����SHUFHQW�RI�WRWDO�
OLTXLG�HQHUJ\�FRPLQJ�IURP�ZRRG\�
VRXUFHV�

,QFUHDVHV�E\����SHUFHQW��
����²��

+LJK ,QFUHDVHV�WR����SHUFHQW�RI�UHQHZDEOH�
HQHUJ\�VRXUFHV�E\�������ZLWK����
SHUFHQW�RI�WRWDO�HOHFWULFLW\�FRPLQJ�IURP�
ZRRG\�VRXUFHV

,QFUHDVHV�WR����SHUFHQW�RI�
UHQHZDEOH�HQHUJ\�VRXUFHV�E\�
������ZLWK����SHUFHQW�RI�WRWDO�
OLTXLG�IXHO�FRPLQJ�IURP�ZRRG\�
VRXUFHV

,QFUHDVHV�E\����SHUFHQW���
����²��



���
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PDQDJHPHQW�W\SHV�PLJKW�H[SHULHQFH�SURGXFWLYLW\�JDLQV�
GXH�WR�VLOYLFXOWXUDO�LPSURYHPHQWV�RU�LPSURYHPHQWV�LQ�
PDQDJHPHQW��DOWKRXJK�QRW�DV�KLJK�DV�SLQH�SODQWDWLRQV��

:H�GHYHORSHG�VXSSO\�SURMHFWLRQV�WR�H[DPLQH�DOWHUQDWLYH�
WUDMHFWRULHV�RI�SURGXFWLYLW\�LQFUHDVHV�WKURXJK�������,Q�WKHVH�
SURMHFWLRQV��SURGXFWLYLW\�JURZWK�LV�DSSOLHG�WR�HYHU\�DFUH�
HYHU\�\HDU��VR�WKDW�RYHU�WLPH�WKH�LPSURYHG�VLOYLFXOWXUDO�
SUDFWLFHV�RQ�H[LVWLQJ�RU�QHZ�IRUHVW�VWDQGV�RU�JHQHWLF�
LPSURYHPHQWV�RI�QHZ�SODQWDWLRQV�UHVXOW�LQ�DQ�DJJUHJDWH�
JURZWK�UHVSRQVH��)RU�WKH�³SLQH�SURGXFWLYLW\´�VWUDWHJ\��
ZH�DVVXPHG�WKDW�SLQH�SODQWDWLRQ�SURGXFWLYLW\�LQFUHDVHV�
VWHDGLO\�XQWLO�LW�UHDFKHV�����SHUFHQW��ZKLOH�WKH�SURGXFWLYLW\�
RI�RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�LV�KHOG�FRQVWDQW��)RU�WKH�
³DOO�SURGXFWLYLW\´�VWUDWHJ\��ZH�DVVXPHG�D�����SHUFHQW�SLQH�
SODQWDWLRQ�SURGXFWLYLW\�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�
IRU�RWKHU�W\SHV��)RU�WKH�³ORZ�SURGXFWLYLW\´�VWUDWHJ\��SLQH�
SODQWDWLRQ�SURGXFWLYLW\�LQFUHDVHV�E\����SHUFHQW�DQG�WKH�
SURGXFWLYLW\�RI�RWKHU�W\SHV�LQFUHDVHV�WR����SHUFHQW��
�WDEOHV������DQG��������7KHVH�DVVXPSWLRQV�DUH�LQ�OLQH�ZLWK�
KDUGZRRG�¿HOG�WULDOV�WKDW�UHSRUW�JURZWK�UHVSRQVHV�EHWZHHQ�
���DQG����SHUFHQW�DIWHU�VWHP�GHQVLW\�UHGXFWLRQ��KHUEDFHRXV�
FRPSHWLWLRQ�FRQWURO��DQG�IHUWLOL]DWLRQ��6LU\�DQG�RWKHUV�������

:LWKLQ�6576��UHPRYDOV�DUH�WUHDWHG�DV�D�IXQFWLRQ�WKDW�
UHVSRQGV�WR�FKDQJHV�LQ�WKH�SURGXFW�SULFH�DQG�WKH�WRWDO�
ELRPDVV�LQYHQWRU\��7KH�WLPEHU�VXSSO\�HODVWLFLW\�ZLWK�UHVSHFW�
WR�LQYHQWRU\�KDV�EHHQ�DVVXPHG�WR�EH�����IRU�DOO�SURGXFWV�
DQG�RZQHUV��)RU�RZQ�SULFH�HODVWLFLWLHV�RI�WLPEHU�VXSSOLHV�
�HODVWLFLW\�RI�SURGXFW�GHPDQG�ZLWK�UHVSHFW�WR�WKHLU�RZQ�SULFH���
ZH�XVHG�WKH�DYHUDJH�ERRWVWUDSSHG�YDOXHV�IRU�$�%�DQG�%��
FRUQHUVWRQH�IXWXUHV�GHVFULEHG�LQ�FKDSWHU����ZKLFK�YDU\�DFURVV�
SURGXFWV�DQG�\HDUV�DQG�UDQJH�IURP������WR������

5(68/76�

0DUNHW�$QDO\VLV

%\�������ZRRG\�ELRPDVV�FRQVXPSWLRQ�LV�SURMHFWHG�WR�UDQJH�
IURP��������PLOOLRQ�JUHHQ�WRQV�IRU�WKH�ORZ�FRQVXPSWLRQ�
VFHQDULR�WR��������PLOOLRQ�IRU�WKH�PHGLXP�FRQVXPSWLRQ�
VFHQDULR�DQG��������PLOOLRQ�IRU�WKH�KLJK�FRQVXPSWLRQ�
VFHQDULR��¿J���������7KH�DPRXQW�RI�XUEDQ�ZRRG�ZDVWH�
DPRXQWV�WR�DERXW�������PLOOLRQ�LQ������DQG�WUHQGV�VOLJKWO\�
XSZDUG�WKURXJKRXW�WKH�SURMHFWLRQ�SHULRG�WR�UHDFK��
������PLOOLRQ�E\�������,Q�FRQWUDVW��WKH�SURMHFWLRQ�RI�ELRPDVV�
UHTXLUHPHQW�IRU�WKH�IRUHVW�SURGXFWV�LQGXVWU\��KHOG�FRQVWDQW�
WKURXJK�WKH�SURMHFWLRQ�SHULRG��LV�DERXW��������PLOOLRQ��%\�
������WKH�ELRPDVV�UHTXLUHPHQW�IRU�HQHUJ\�UHDFKHV�DERXW�
���SHUFHQW�RI�WKH�IRUHVW�SURGXFWV�UHTXLUHPHQW�IRU�WKH�ORZ�
FRQVXPSWLRQ�VFHQDULR�DQG����SHUFHQW�IRU�WKH�PHGLXP�
VFHQDULR��)RU�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��WKH�ELRHQHUJ\�
UHTXLUHPHQW�H[FHHGV�WKH�IRUHVW�SURGXFWV�UHTXLUHPHQW�E\������

DQG�LV����SHUFHQW�JUHDWHU�WKDQ�WKH�IRUHVW�SURGXFW�UHTXLUHPHQW�
LQ������

$GGLQJ�XUEDQ�ZRRG�ZDVWH�DQG�WKH�IRUHVW�ELRPDVV�
FRQVXPSWLRQ�UHTXLUHPHQW�LQ������ZRXOG�EULQJ�GHPDQG�WR�
����PLOOLRQ�WRQV�IRU�WKH�ORZ�FRQVXPSWLRQ�VFHQDULR���
����PLOOLRQ�IRU�WKH�PHGLXP�VFHQDULR��DQG�����PLOOLRQ�IRU�
WKH�KLJK�VFHQDULR��7KHVH�HVWLPDWHV�DUH�FRPSDUDEOH�WR�RWKHU�
HVWLPDWHV�LQ�WKH�OLWHUDWXUH�LI�ZH�DVVXPH�WKDW�WKDW�VXSSO\�RI�
ZRRG�IURP�WKH�6RXWK�PLUURUV�WKH�QDWLRQDO�KDUYHVW�VKDUH²L�H���
DSSUR[LPDWHO\����SHUFHQW�RI�QDWLRQDO�KDUYHVW�DV�SHU�+DQVRQ�
DQG�RWKHUV��������

:LWKRXW�DFFRXQWLQJ�IRU�PLOOLQJ�UHVLGXHV��0LOEUDQGW��������
HVWLPDWHG�WKDW�MXVW����PLOOLRQ�WRQV�RI�ZRRG\�ELRPDVV�LV�
UHDGLO\�DYDLODEOH�IRU�HQHUJ\�SURGXFWLRQ��URXJKO\�KDOI�RI�WKH�
SURMHFWLRQ�IRU�WKH�ORZ�FRQVXPSWLRQ�VFHQDULR���:DOVK��������
HVWLPDWHG�WKDW�DSSUR[LPDWHO\�����PLOOLRQ�WRQV�RI�IRUHVW�DQG�
PLOO�UHVLGXHV�FRXOG�EH�VXSSOLHG�DW�D�SULFH�RI������SHU�GU\�
VKRUW�WRQ��FRPSDUHG�WR�HVWLPDWHV�RI�����PLOOLRQ�WRQV�E\�
.XPDUDSSDQ�DQG�RWKHUV���������7KH�(QHUJ\�,QIRUPDWLRQ�
$GPLQLVWUDWLRQ��������HVWLPDWHG�WKDW�DSSUR[LPDWHO\�����
PLOOLRQ�WRQV�RI�ZRRG�IURP�6RXWK�PLJKW�EH�UHTXLUHG�WR�
PHHW�WKH�)HGHUDO�JRDO�RI����SHUFHQW�RI�UHQHZDEOH�IXHO�DQG�
HOHFWULFLW\�VWDQGDUGV��6DPSOH��������VXJJHVWHG�WKDW�WKLV�
GHPDQG�¿JXUH�FRXOG�EH�PXFK�KLJKHU��HVWLPDWLQJ�WKH�\HDUO\�
UHTXLUHPHQW�DW�����PLOOLRQ�JUHHQ�WRQV��3HUODFN�DQG�RWKHUV�
�������HVWLPDWHG�WKDW�����PLOOLRQ�JUHHQ�WRQV�RI�ZRRG�
UHVRXUFHV�FRXOG�EH�DQQXDOO\�PDGH�DYDLODEOH�IRU�HQHUJ\�
SURGXFWLRQ�IURP�VRXWKHUQ�IRUHVWV��

&RQVXPSWLRQ�LQFUHDVHV�RI�WKLV�PDJQLWXGH��DW�D�PLQLPXP��
D����SHUFHQW�LQFUHDVH�LQ�WLPEHU�KDUYHVWLQJ��FRXOG�LPSO\�D�
VWUXFWXUDO�FKDQJH�LQ�IRUHVW�SURGXFWV�PDUNHWV��$QDO\VLV�RI�
WUDGLWLRQDO�ZRRG�SURGXFWV�PDUNHWV��FKDSWHU����LQGLFDWHV�WKDW�
WKH�VXSSO\�RI�ELRPDVV�FRXOG�JURZ�E\�DERXW����SHUFHQW�XQGHU�
FXUUHQW�OHYHOV�RI�SURGXFWLYLW\�ZLWKRXW�LQFUHDVHG�VFDUFLW\��
ODUJHO\�EHFDXVH�RI�GHFOLQLQJ�GHPDQGV�IRU�ZRRG�SURGXFWV��
:LWK�SODQWDWLRQ�SURGXFWLYLW\�JURZWK�DW�DERXW����SHUFHQW�E\�
������IRUHVW�ELRPDVV�RXWSXW�FRXOG�H[SDQG�E\�DV�PXFK�DV��
���SHUFHQW�ZLWKRXW�VXEVWDQWLDO�LPSDFWV�RQ�PDUNHW�VFDUFLW\��

7R�LGHQWLI\�WKH�PDUNHW�LPSOLFDWLRQV�RI�WKH�WKUHH�FRQVXPSWLRQ�
VFHQDULRV��ZH�UDQ�WKH�6576�PRGHO��ZKLFK�SURYLGHV�
SURMHFWLRQV�RI�WKH�UHPRYDOV�IURP�JURZLQJ�VWRFN�UHVXOWLQJ�
IURP�WLPEHU�KDUYHVWLQJ�EXW�GRHV�QRW�GLVWLQJXLVK�DPRQJ�¿QDO�
SURGXFWV��7R�GHGXFH�WKH�LPSOLFDWLRQV�RI�LQFUHDVHG�ZRRG\�
ELRPDVV�UHTXLUHPHQW�IRU�WKH�WUDGLWLRQDO�ZRRG�SURGXFWV�
LQGXVWU\��ZH�GLVDJJUHJDWHG�WKH�UHPRYDOV�SURMHFWLRQV�LQWR�
KDUYHVWLQJ�UHVLGXHV��DGGLWLRQDO�UHPRYDOV�WKDW�FRXOG�QRW�
KDYH�RFFXUUHG�ZLWKRXW�ZRRG\�ELRHQHUJ\�PDUNHWV��DQG�RU�
GLVSODFHPHQW�IURP�WUDGLWLRQDO�ZRRG�SURGXFW�LQGXVWU\��

7R�HQVXUH�WKDW�VRPH�VODVK�LV�OHIW�RQ�WKH�JURXQG��ZH�
FRQVWUDLQHG�WKH�6576�PRGHO�VR�WKDW�QR�PRUH�WKDQ��
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7DEOH�����²6LPXODWLRQV�RI�VXSSO\�UHVSRQVHV�ZKHQ�ZRRG\�ELRIXHOV�DW�WKUHH�FRQVXPSWLRQ�OHYHOV�DUH�PDWFKHG�ZLWK�IRXU�
SURGXFWLYLW\�VWUDWHJLHV������

:RRG\�ELRPDVV
FRQVXPSWLRQ�VFHQDULR 3URGXFWLYLW\�VWUDWHJ\ 'HWDLOV

0HGLXP� 2QO\�LPSURYH�SLQH�SODQWDWLRQ�SURGXFWLYLW\ 3URGXFWLYLW\�RI�SLQH�SODQWDWLRQV�GRXEOHV��QR�FKDQJH�LQ�RWKHU�
IRUHVW�PDQDJHPHQW�W\SHV

0HGLXP� ,PSURYH�SURGXFWLYLW\�RQ�DOO�PDQDJHPHQW�
W\SHV

3URGXFWLYLW\�RI�SLQH�SODQWDWLRQV�GRXEOHV�E\������DQG�
SURGXFWLYLW\�RI�RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�LQFUHDVHV�E\�
���SHUFHQW

+LJK� 2QO\�LPSURYH�SLQH�SODQWDWLRQ�SURGXFWLYLW\� 3URGXFWLYLW\�RI�SLQH�SODQWDWLRQV�GRXEOHV��QR�FKDQJH�LQ�RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�
+LJK� ,PSURYH�SURGXFWLYLW\�RQ�DOO�PDQDJHPHQW�

W\SHV
3URGXFWLYLW\�RI�SLQH�SODQWDWLRQV�GRXEOHV�DQG�SURGXFWLYLW\�RI�
RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�LQFUHDVHV�E\����SHUFHQW

6KRUW�URWDWLRQ�ZRRG\�FURSV�
,PSURYH�SURGXFWLYLW\�RQ�DOO�PDQDJHPHQW�
W\SHV�DQG�H[SDQG�VKRUW�URWDWLRQ�ZRRG\�
FURSV�

6KRUW�URWDWLRQ�ZRRG\�FURSV�JURZLQJ�RQ�DJULFXOWXUDO�RU�
SDVWXUH�ODQG�RIIVHW����SHUFHQW�RI�ZRRG�HQHUJ\�GHPDQG��
SURGXFWLYLW\�RI�SLQH�SODQWDWLRQV�GRXEOHV�DQG�SURGXFWLYLW\�RI�
RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�LQFUHDVHV�E\����SHUFHQW

+LJK� /RZ�SURGXFWLYLW\�
3URGXFWLYLW\�RI�SLQH�SODQWDWLRQV�LQFUHDVHV�E\����SHUFHQW�DQG�
SURGXFWLYLW\�RI�RWKHU�IRUHVW�PDQDJHPHQW�W\SHV�LQFUHDVHV�E\�
���SHUFHQW

7DEOH�����²0RGL¿HG�VXEUHJLRQDO�WLPEHU�VXSSO\�PRGHO�DVVXPSWLRQV

$VVXPSWLRQ 6FHQDULR�6WUDWHJLHV 'HWDLOV
:RRG\�ELRPDVV�FRQVXPSWLRQ�
IRU�HOHFWULFLW\�DQG�ELRIXHOV

/RZ�0HGLXP��+LJK 'HPDQG�YDOXHV�LQ�PLOOLRQ�JUHHQ�WRQV��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�
����E�

8UEDQ�ZRRG�ZDVWH� /RZ�0HGLXP��+LJK 3HU�FDSLWD�DYDLODELOLW\��&DUWHU�DQG�RWKHUV������
+DUYHVW�UHVLGXHV /RZ�0HGLXP��+LJK 6576�PRGHO�UXQ�EDVHG�RQ�-RKQVRQ�DQG�RWKHUV��������GDWD�
)RUHVW�LQGXVWU\�GHPDQG /RZ�0HGLXP��+LJK $X[LOLDU\�6576�UXQ�IRU�FRQVWDQW�SULFHV
'HPDQG�HODVWLFLW\� /RZ�0HGLXP��+LJK �����IRU�DOO�SURGXFWV��$EW�DQG�RWKHUV������
6XSSO\�HODVWLFLW\� /RZ�0HGLXP��+LJK 'LIIHUHQW�DQQXDO�YDOXHV�IRU�SURGXFWV�EDVHG�RQ�53$�VWRU\OLQHVD�
3LQH�SURGXFWLYLW\� 3LQH�SURGXFWLYLW\�VWUDWHJ\ 3LQH�SURGXFWLYLW\�LQFUHDVHV�E\�����SHUFHQW�E\�����

$OO�SURGXFWLYLW\�YDOXHV $OO�SURGXFWLYLW\�VWUDWHJ\ 3LQH�SURGXFWLYLW\�LQFUHDVHV�E\�����SHUFHQW�DQG�RWKHU�IRUHVW�W\SH�
LQFUHDVHV�E\�����SHUFHQW�E\�����

/RZ�SURGXFWLYLW\�YDOXHV /RZ�SURGXFWLYLW\�VWUDWHJ\ 3LQH�SURGXFWLYLW\�LQFUHDVHV�E\����SHUFHQW�DQG�RWKHU�IRUHVW�W\SH�LQFUHDVHV�
E\����SHUFHQW�E\�����

6KRUW�URWDWLRQ�ZRRG\�FURSV 6KRUW�URWDWLRQ�ZRRG\�
FURSV

6KRUW�URWDWLRQ�ZRRG\�FURSV�WDNH�FDUH�RI����SHUFHQW�RI�WRWDO�ZRRG\�
ELRPDVV�IRU�HQHUJ\�GHPDQG�E\�����

)RUHVW�PDQDJHPHQW�W\SH�
DFUHDJH

$OO�VFHQDULRV�DQG�
VWUDWHJLHV�

)RUHVW�ODQG�FKDQJH�DV�FRPSDUHG�WR�DJULFXOWXUH�DQG�SDVWXUH�ODQG��LQ�WXUQ�
LPSDFWLQJ�DFUHDJH�RI�SLQH�SODQWDWLRQV��QDWXUDO�SLQHV��RDN�SLQHV��XSODQG�
KDUGZRRGV��DQG�ORZODQG�KDUGZRRGV��$EW�DQG�$EW�������+DUGLH�DQG�
RWKHUV������

7LPEHU�UHQW $OO�VFHQDULRV�DQG�
VWUDWHJLHV

:HLJKWHG�DYHUDJH�RI�SXOS�DQG�VDZWLPEHU�SULFHV��0RGHO�DOORFDWHV�ZHLJKWV��
ZLWK�SXOSZRRG�JDLQLQJ�PRUH�ZHLJKW�LQ�WRWDO�UHQW�FDOFXODWLRQV

'HJUDGDWLRQ�RI�VDZWLPEHU�IRU�
SXOS�XVH

$OO�VFHQDULRV�DQG�
VWUDWHJLHV

3HUFHQWDJH�DOORFDWLRQ�RI�VDZWLPEHU�WKDW�FDQ�EH�XVHG�DV�SXOS��$EW�DQG�
RWKHUV������

3XOS�GLDPHWHU�UDQJH $OO�VFHQDULRV�DQG�
VWUDWHJLHV

���LQFK�VRIWZRRG
����LQFK�KDUGZRRG

6DZWLPEHU�GLDPHWHU�UDQJH $OO�VFHQDULRV�DQG�
VWUDWHJLHV

!��LQFK�VRIWZRRG
!���LQFK�KDUGZRRG

)RUHVW�SURGXFWV $OO�VFHQDULRV�DQG�
VWUDWHJLHV

6DZWLPEHU�VRIWZRRGV��RWKHU�VRIWZRRGV��VDZWLPEHU�KDUGZRRGV��DQG�RWKHU�
KDUGZRRGV

D3HUVRQDO�FRPPXQLFDWLRQ��������'DYLG�1��:HDU��3URMHFW�/HDGHU��&HQWHU�IRU�,QWHJUDWHG�)RUHVW�6FLHQFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5DOHLJK��1&��������
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UHDFKLQJ�¿YH�WLPHV�WKH������OHYHO�IRU�VRIWZRRGV��DQG�HLJKW�
WLPHV�WKH������OHYHO�IRU�KDUGZRRGV��,QYHQWRU\�DQG�KDUYHVW�
OHYHOV�IRU�VRIWZRRGV�DUH�KLJKHU�FRPSDUHG�WR�ORZ��RU�QR�
FRQVXPSWLRQ�VFHQDULRV��EXW�ORZHU�WKDQ�WKH�PHGLXP�VFHQDULR��
IRU�KDUGZRRGV��LQYHQWRU\�OHYHOV�DUH�PXFK�KLJKHU�WKDQ�WKH�
QR��RU�ORZ�FRQVXPSWLRQ�VFHQDULRV�DQG�UHPRYDOV�DUH�KLJKHU�
WKDQ�DOO�RWKHU�VFHQDULRV��7KH�SXOS�LQGXVWU\�LV�DGYHUVHO\�
LPSDFWHG�DV�VLJQL¿FDQW�VXSSOLHV�DUH�GLYHUWHG�WR�HQHUJ\�
SURGXFWLRQ��¿J����������7KH�ELRHQHUJ\�UHTXLUHPHQW�LV�QRW�PHW�
E\�QHZ�UHPRYDOV��SXOSZRRG��RU�KDUYHVWLQJ�UHVLGXHV��UHVXOWLQJ�
LQ�D�FRPSOHWH�HOLPLQDWLRQ�RI�IRUHVW�LQGXVWU\�GHPDQG�IRU�
KDUGZRRGV�E\������IROORZHG�E\�VRIWZRRGV�LQ������

7KH�SULFHV��LQYHQWRU\��DQG�UHPRYDO�OHYHOV�RI�VDZWLPEHU�DUH�
VLPLODU�WR�WKH�RWKHU�FRQVXPSWLRQ�VFHQDULRV��7KH�LQGXVWU\�
ZRXOG�H[SHULHQFH�D�VLJQL¿FDQW�LPSDFW�DV����PLOOLRQ�JUHHQ�
WRQV�RI�VDZWLPEHU�LV�GLYHUWHG�WR�HQHUJ\�SURGXFWLRQ��7KH�
LQFUHDVHG�DFUHDJH�RI�SLQH�SODQWDWLRQV�PLJKW�UHVXOW�LQ�VRPH�
RI�WKH�VRIWZRRG�WLPEHU�PRYLQJ�WR�VDZWLPEHU�GLDPHWHUV��
6LJQL¿FDQW�DPRXQWV�RI�KDUGZRRG�VDZWLPEHU�DUH�DOVR�GLYHUWHG�
WR�HQHUJ\�SURGXFWLRQ�

3ULYDWH�IRUHVW�DFUHDJH�LQFUHDVHV�E\���SHUFHQW�IURP��
�������PLOOLRQ�DFUHV�LQ������WR�������PLOOLRQ�DFUHV�LQ�������
�¿J�������������SHUFHQW�KLJKHU�WKDQ�WKH�QR�FRQVXPSWLRQ�
VFHQDULR��$OO�IRUHVW�PDQDJHPHQW�W\SHV�H[FHSW�QDWXUDO�SLQHV�
LQFUHDVH�LQ�DUHD�E\�������OHG�E\�D����SHUFHQW�LQFUHDVH�LQ�SLQH�
SODQWDWLRQ�DFUHDJH��,QLWLDO�DFUHDJH�GHFOLQHV�IRU�XSODQG�DQG�
ORZODQG�KDUGZRRGV�DQG�RDN�SLQHV�DUH�UHYHUVHG�DIWHU�������
UHVXOWLQJ�LQ�D���SHUFHQW�QHW�LQFUHDVH�E\�������

6XSSO\�$GMXVWPHQW�6WUDWHJLHV

,QFUHDVHG�FRQVXPSWLRQ�IRU�ZRRG�E\�D�QHZ�ZRRG\�ELRHQHUJ\�
LQGXVWU\�FDQ�EH�H[SHFWHG�WR�UHVXOW�LQ�WKH�VXSSO\�VLGH�
DGMXVWPHQWV�VXFK�DV�WKH�XVH�RI�VKRUW�URWDWLRQ�ZRRG\�FURSV�
DQG�WKH�LQFUHDVHG�SURGXFWLYLW\�VWUDWHJLHV�GHVFULEHG�EHORZ��

3URGXFWLYLW\�LQFUHDVHV�OLPLWHG�WR�SLQH�SODQWDWLRQV³$Q�
LQFUHDVH�LQ�SLQH�SODQWDWLRQ�SURGXFWLYLW\�ZRXOG�GR�PRUH�
WR�GDPSHQ�QRQVDZWLPEHU�VRIWZRRG�SULFH�LQFUHDVHV�LQ�WKH�
PHGLXP��DQG�KLJK�FRQVXPSWLRQ�VFHQDULRV��¿J���������WKDQ�
LQ�WKH�QR��DQG�ORZ�FRQVXPSWLRQ�VFHQDULRV��ZKLFK�GR�QRW�
VWLPXODWH�SURGXFWLYLW\�JDLQV���ZLWK�SULFHV�IDOOLQJ�XQWLO�WKH�
ODWH�����V�EHIRUH�EHJLQQLQJ�WR�LQFUHDVH�DJDLQ��,QYHQWRU\�DQG�
UHPRYDOV�OHYHOV�DUH�DOVR�KLJKHU��7KH�LQFUHDVH�LQ�SURGXFWLYLW\�
RI�SLQHV�DOVR�ORZHUV�SULFH�UHVSRQVHV�IRU�KDUGZRRGV��ODUJHO\�
EHFDXVH�LQFUHDVHG�VRIWZRRG�LQYHQWRULHV�IXO¿OO�WKH�GHPDQGV�
IRU�ELRHQHUJ\��

)LJXUH�������VKRZV�SULFH��LQYHQWRU\��DQG�UHPRYDO�SURMHFWLRQV�
IRU�VDZWLPEHU�XQGHU�PHGLXP�DQG�KLJK�FRQVXPSWLRQ�
VFHQDULRV��)RU�VRIWZRRG�VDZWLPEHU��SURGXFWLYLW\�LQFUHDVHV�
LQ�SLQH�SODQWDWLRQV�DOVR�UHVXOW�LQ�ORZHU�SULFHV�DQG�KLJKHU�
LQYHQWRU\�DQG�UHPRYDOV�XQGHU�ERWK�LQFUHDVHG�SURGXFWLYLW\�

VWUDWHJLHV��ZLWK�WKH�PHGLXP�FRQVXPSWLRQ�VFHQDULR�SURYLGLQJ�
D�JUHDWHU�SULFH�GDPSHQLQJ�HIIHFW�WKDQ�WKH�KLJK�FRQVXPSWLRQ�
VFHQDULR��3ULFH�WUHQGV�DUH�WKH�VDPH�IRU�KDUGZRRG�VDZWLPEHU�
EXW�WKH�GHFUHDVHV�DUH�OHVV�H[WUHPH��+LJKHU�LQYHQWRU\�OHYHOV�
UHVXOW�IURP�WKH�LQFUHDVH�LQ�SURGXFWLYLW\��ZKLFK�UHGXFHV�
SULFHV��7KH�LPSDFW�RQ�WKH�VDZWLPEHU�XVLQJ�LQGXVWU\�LV�DOVR�
UHGXFHG��)RU�H[DPSOH��LQ�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��
�����PLOOLRQ�JUHHQ�WRQV�RI�VDZWLPEHU�IURP�ERWK�KDUGZRRGV�
DQG�VRIWZRRGV�LV�GLYHUWHG�WR�HQHUJ\�XVH�LQ�WKH�SLQH�
SURGXFWLYLW\�VWUDWHJ\�DV�FRPSDUHG�WR����PLOOLRQ�JUHHQ�WRQV�
DVVRFLDWHG�ZLWK�QR�SURGXFWLYLW\�LQFUHDVHV��7KH�GHFUHDVHG�
LPSDFW�RQ�WKH�IRUHVW�LQGXVWU\�LV�GXH�WR�H[SDQGHG�UHPRYDOV�
VXSSRUWHG�E\�LQFUHDVHG�SURGXFWLYLW\��

3URGXFWLYLW\�LQFUHDVHV�UHVXOW�LQ�KLJKHU�UHPRYDOV�DQG�OHVV�
GLVSODFHPHQW�IURP�IRUHVW�LQGXVWU\��¿J����������7KH�VRIWZRRGV�
EHLQJ�XVHG�E\�IRUHVW�LQGXVWU\�DUH�VWLOO�FRPSOHWHO\�GLYHUWHG�IRU�
HQHUJ\�SURGXFWLRQ�LQ�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��EXW�WKLV�
RFFXUV�ODWHU�

)RUHVW�PDQDJHPHQW�W\SH�WUHQGV�DUH�VLPLODU�IRU�WKH�PHGLXP�
DQG�KLJK�FRQVXPSWLRQ�VFHQDULRV��ZLWK�LQFUHDVHV�LQ�SLQH�
SURGXFWLYLW\�UHVXOWLQJ�LQ�ORZHU�OHYHOV�RI�SULYDWH�IRUHVW�DFUHDJH�
IRU�ERWK�VFHQDULRV��¿J��������²����SHUFHQW�IRU�WKH�PHGLXP��
DQG������SHUFHQW�IRU�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR²DOEHLW�
PXFK�KLJKHU�WKDQ�IRU�WKH�QR�FRQVXPSWLRQ�VFHQDULR��%HFDXVH�
SURGXFWLYLW\�JDLQV�DUH�OLPLWHG�WR�VRIWZRRGV��D�KLJKHU�VKDUH�
RI�WKH�ZRRG�UHTXLUHPHQWV�IRU�ZRRG\�ELRHQHUJ\�PDUNHWV�LV�
PHW�E\�VRIWZRRGV�WKDQ�KDUGZRRGV��$FUHDJH�GHFOLQHV�DFURVV�
DOO�¿YH�PDQDJHPHQW�W\SHV��ZLWK�WKH�KLJKHVW�UDWH�RI�GHFOLQH�LQ�
SLQH�SODQWDWLRQV��

3URGXFWLYLW\�LQFUHDVH�H[WHQGHG�WR�DOO�PDQDJHPHQW�
W\SHV³$�SURGXFWLYLW\�LQFUHDVH�IRU�DOO�IRUHVW�W\SHV�UHVXOWV�
LQ�SULFH��LQYHQWRU\��DQG�UHPRYDO�UHVSRQVHV�WKDW�DUH�VLPLODU�
WR�WKRVH�REVHUYHG�IRU�LQFUHDVHV�LQ�SLQH�SODQWDWLRQV�DORQH��
WKH�RQO\�GLIIHUHQFH�EHLQJ�LQ�WKH�PDJQLWXGH�RI�FKDQJH��
6RIWZRRG�SULFH�LV�ORZHU�DQG�LQYHQWRU\�DQG�UHPRYDO�OHYHOV�DUH�
KLJKHU��¿J����������+DUGZRRG�WUHQGV�IRU�PHGLXP��DQG�KLJK�
FRQVXPSWLRQ�VFHQDULRV�DUH�VLPLODU�WR�WKH�VRIWZRRGV��ZLWK�
ORZHU�SULFHV�DQG�KLJKHU�LQYHQWRULHV�DQG�UHPRYDOV�WKDQ�ZDV�
SURMHFWHG�IRU�SODQWHG�IRUHVW�W\SHV�DORQH��¿J����������

1RQVDZWLPEHU�VRIWZRRGV�XVHG�E\�IRUHVW�LQGXVWU\�DUH�VWLOO�
FRPSOHWHO\�GLYHUWHG�WR�HQHUJ\�SURGXFWLRQ�LQ�WKH�KLJK�
FRQVXPSWLRQ�VFHQDULR��EXW�WKH�LPSDFW�RQ�WKH�VDZWLPEHU�XVLQJ�
LQGXVWU\�LV�UHGXFHG��)RU�H[DPSOH��LQ�WKH�KLJK�FRQVXPSWLRQ�
VFHQDULR��������PLOOLRQ�JUHHQ�WRQV�RI�VDZWLPEHU�IURP�LV�
GLYHUWHG�WR�HQHUJ\�XVH�DV�FRPSDUHG�WR������PLOOLRQ�JUHHQ�
WRQV�ZLWK�SLQH�SURGXFWLYLW\�DORQH�DQG����PLOOLRQ�JUHHQ�
WRQV�ZLWK�QR�SURGXFWLYLW\��¿J����������+LJKHU�UHPRYDOV�RI�
VDZWLPEHU�DUH�DWWULEXWHG�WR�XQKDUYHVWHG�SXOSZRRG�WLPEHU�
PRYLQJ�LQWR�WKH�KLJKHU�GLDPHWHU�VDZWLPEHU�FODVV��7KH�
SURGXFWLYLW\�LQFUHDVHV�WKHUHIRUH�UHVXOW�LQ�KLJKHU�DFUHDJH�DQG�
KLJKHU�LQYHQWRU\�DW�WKH�DJJUHJDWH�OHYHO��
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&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

&RPSDUHG�WR�SODQWHG�SLQH�DORQH�SURGXFWLYLW\�VWUDWHJ\��
WKLV�DSSURDFK�LQFUHDVHV�WRWDO�IRUHVW�DUHD�IRU�ERWK�PHGLXP�
FRQVXPSWLRQ�VFHQDULR���������PLOOLRQ�DFUHV��DQG�WKH�KLJK�
FRQVXPSWLRQ�VFHQDULR���������PLOOLRQ�DFUHV���ZLWK�DFUHDJH�
LQFUHDVHV�IRU�DOO�IRUHVW�PDQDJHPHQW�W\SHV�H[FHSW�SLQH�
SODQWDWLRQV��¿J����������

/RZ�SURGXFWLYLW\�LQFUHDVH³/RZHU�SURGXFWLYLW\�LQFUHDVHV�
FRPELQHG�ZLWK�PHGLXP��DQG�KLJK�FRQVXPSWLRQ�VFHQDULRV�
UHVXOW�LQ�SULFH��LQYHQWRU\��DQG�UHPRYDO�UHVSRQVHV�VLPLODU�WR�
WKH�DOO�SURGXFWLYLW\�LQFUHDVH�VWUDWHJLHV��¿JV��������DQG���������

7KH�VXSSO\�UHVSRQVH�RI�WKH�ORZ�SURGXFWLYLW\�VWUDWHJ\�
IDLOV�WR�RIIVHW�WKH�ZRRG\�ELRPDVV�UHTXLUHPHQWV��ZLWK�
DOO�QRQVDZWLPEHU�VRIWZRRG�EHLQJ�GLYHUWHG�IURP�IRUHVW�
LQGXVWU\�WR�HQHUJ\�SURGXFWLRQ�XQGHU�WKH�KLJK�FRQVXPSWLRQ�
VFHQDULR�DQG�D�VLJQL¿FDQW�DPRXQW�GLYHUWHG�XQGHU�WKH�
PHGLXP�FRQVXPSWLRQ�VFHQDULR��¿J����������7KH�LPSDFW�
RQ�WKH�VDZWLPEHU�XVLQJ�LQGXVWU\�LV�KLJKHU�WKDQ�IRU�WKH�DOO�
SURGXFWLYLW\�RU�SLQH�SURGXFWLYLW\�VWUDWHJLHV��EXW�ORZHU�WKDQ�
LI�QR�SURGXFWLYLW\�PHDVXUHV�ZHUH�WDNHQ��)RU�H[DPSOH��LQ�
WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��������PLOOLRQ�JUHHQ�WRQV�RI�
VDZWLPEHU�LV�GLYHUWHG�WR�HQHUJ\�XVH�DV�FRPSDUHG�WR�������
PLOOLRQ�JUHHQ�WRQV�IRU�WKH�DOO�SURGXFWLYLW\�VWUDWHJ\�������
PLOOLRQ�JUHHQ�WRQV�IRU�WKH�SLQH�SURGXFWLYLW\�VWUDWHJ\�DQG����
PLOOLRQ�WRQV�LI�QR�SURGXFWLYLW\�PHDVXUHV�ZHUH�WDNHQ��

3ULYDWH�IRUHVW�DFUHDJH�LV�KLJKHU�WKDQ�IRU�WKH�RWKHU�WZR�
SURGXFWLYLW\�VWUDWHJLHV��)RUHVW�ODQG�GHFUHDVHV�IURP��
�������PLOOLRQ�DFUHV�LQ������WR��������PLOOLRQ�DFUHV�IRU�WKH�
PHGLXP�FRQVXPSWLRQ�VFHQDULR��EXW�LQFUHDVHV�WR��������
PLOOLRQ�DFUHV�IRU�WKH�KLJK�FRQVXPSWLRQ�VFHQDULR��¿J����������
3ODQWHG�SLQH�DFUHDJH�LQFUHDVHV�PRUH�DQG�RWKHU�IRUHVW�W\SH�
DFUHDJH�GHFOLQHV�OHVV�DV�FRPSDUHG�WR�WKH�SLQH�SURGXFWLYLW\�RU�
DOO�SURGXFWLYLW\�VWUDWHJLHV�

3URGXFWLYLW\�LQFUHDVHV�RQ�VKRUW�URWDWLRQ�ZRRG\�
FURSV³:H�UDQ�WKH�PRGHO�WR�VLPXODWH�WKH�UHVXOWV�RI�D�KLJK�
SURGXFWLYLW\�VWUDWHJ\�FRXSOHG�ZLWK�WKH�HPHUJHQFH�RI�VKRUW�
URWDWLRQ�ZRRG\�FURSV�LQ�WKH�6RXWK��,QYHQWRULHV�DQG�UHPRYDOV�
�¿J���������DUH�KLJKHU�WKDQ�IRU�WKH�DOO�SURGXFWLYLW\�VWUDWHJ\�
FRXSOHG�ZLWK�KLJK�FRQVXPSWLRQ��VLPLODU�WR�UHVXOWV�IURP�
D�VXEVHTXHQW�UXQ�FRPELQLQJ�D�ORZ�SURGXFWLYLW\�VWUDWHJ\�
ZLWK�VKRUW�URWDWLRQ�ZRRG\�FURSV���6RIWZRRG�DQG�KDUGZRRG�
LQYHQWRULHV�DUH�KLJKHU�FRPSDUHG�WR�WKH�QR�FRQVXPSWLRQ�
VFHQDULR��3ULFH�LQFUHDVHV�IRU�DOO�SURGXFWV�DUH�GDPSHQHG��

7KHVH�UHVXOWV�DOVR�VXJJHVW�WKDW�WKH�SXOS�LQGXVWU\�ZRXOG�VWLOO�
IDFH�DGYHUVH�LPSDFWV��DV�PHUFKDQWDEOH�ZRRG�IURP�IRUHVW�
LQGXVWU\�ZRXOG�EH�GLYHUWHG�WR�HQHUJ\�SURGXFWLRQ��¿J����������
+RZHYHU��WKH�FRPELQDWLRQ�RI�LQFUHDVHG�VXSSOLHV�IURP�VKRUW�
URWDWLRQ�SODQWDWLRQV�DQG�IURP�SURGXFWLYLW\�JDLQV�RQ�H[LVWLQJ�
IRUHVWV�ZRXOG�SURYLGH�PRVW�RI�WKH�µDGGLWLRQDO¶�VDZWLPEHU�
QHHGHG�IRU�HQHUJ\�SURGXFWLRQ��UHVXOWLQJ�LQ�MXVW������PLOOLRQ�
WRQV�GLYHUWHG�IURP�IRUHVW�LQGXVWU\��7KH�KLJKHU�OHYHOV�RI�

DJJUHJDWH�LQYHQWRU\�DQG�UHPRYDOV�FRXQWHU�WKH�QRWLRQ�
WKDW�GLYHUWLQJ�ZRRG�IRU�HQHUJ\�ZRXOG�QHFHVVDULO\�OHDG�WR�
LQYHQWRU\�GHFOLQHV��)RUHVW�DFUHDJH�LV�ORZHU�WKDQ�IRU�WKH�RWKHU�
SURGXFWLYLW\�VWUDWHJLHV��EXW�KLJKHU�WKDQ�WKH�QR�FRQVXPSWLRQ�
VFHQDULRV��¿J���������

7HFKQRORJLHV

&RQVLGHULQJ�WKH�SRWHQWLDO�DYDLODELOLW\�RI�ZRRG�WKDW�FRXOG�
EH�XVHG�LQ�WKH�WUDGLWLRQDO�IRUHVW�SURGXFW�LQGXVWULHV�DQG�
ZRRG\�ELRHQHUJ\�LQGXVWULHV��LW�LV�LPSRUWDQW�WR�GHWHUPLQH�
KRZ�FXUUHQW�DQG�OLNHO\�VXLWDEOH�ZRRG�WR�HQHUJ\�FRQYHUVLRQ�
WHFKQRORJLHV�FDQ�SRWHQWLDOO\�LPSDFW�WKH�IXWXUH�RI�VRXWKHUQ�
IRUHVWV��IRU�H[DPSOH��KRZ�WHFKQRORJLFDO�SUHIHUHQFHV�WRZDUGV�
D�SDUWLFXODU�VSHFLHV�PLJKW�LQFUHDVH�LWV�SULFH��SURGXFLQJ�
FKDQJHV�LQ�LQYHQWRU\�DQG�UHPRYDO���'ZLYHGL�DQG�$ODYDODSDWL�
�������IRXQG�WKDW�D�EURDG�VSHFWUXP�RI�VWDNHKROGHUV�YLHZ�
FRQYHUVLRQ�WHFKQRORJLHV�DV�RQH�RI�WKH�PDLQ�ZHDNQHVVHV�IRU�
WKH�GHYHORSPHQW�RI�IRUHVW�ELRPDVV�EDVHG�HQHUJ\�LQ�WKH�6RXWK��
,Q�DGGLWLRQ��1HVELW�DQG�RWKHUV��������IRXQG�WKDW�XQGHU�FXUUHQW�
OHYHOV�RI�WHFKQRORJ\��VODVK�SLQH�HWKDQRO�LV�QRW�D�¿QDQFLDOO\�
YLDEOH�FRPSHWLWRU�IRU�IRVVLO�IXHOV��7KH\�IRXQG�WKDW�XQLW�
FRVW�RI�SURGXFLQJ�HWKDQRO�IURP�VODVK�SLQH��3LQXV�HOOLRWWLL��
WKURXJK�D�WZR�VWDJH�GLOXWH�VXOIXULF�DFLG�FRQYHUVLRQ�SURFHVV��
DQG�D�V\QWKHVLV�JDV�HWKDQRO�FDWDO\WLF�FRQYHUVLRQ�SURFHVV�
ZDV�HVWLPDWHG�WR�EH�������SHU�JDOORQ�DQG�������SHU�JDOORQ�
UHVSHFWLYHO\��,I�DGMXVWPHQWV�DUH�EDVHG�RQ�WKH�ORZHU�HQHUJ\�
FRQWHQW�RI�HWKDQRO�UHODWLYH�WR�JDVROLQH��2DN�5LGJH�1DWLRQDO�
/DERUDWRU\��������WKH�FRVW�RI�DQ�HQHUJ\�HTXLYDOHQW�JDOORQ�RI�
HWKDQRO�LQFUHDVHV�WR�������DQG�������SHU�JDOORQ�IRU�WKH�WZR�
FRQYHUVLRQ�SURFHVVHV��UHVSHFWLYHO\�

:RRG\�ELRPDVV�FDQ�EH�FRQYHUWHG�LQWR�HQHUJ\�XVLQJ�D�
QXPEHU�RI�GLIIHUHQW�SURFHVVHV��%URDGO\�VSHDNLQJ��ZRRG�WR�
HQHUJ\�FRQYHUVLRQ�WHFKQRORJLHV�FDQ�EH�JURXSHG�LQWR�WZR�
PDLQ�FDWHJRULHV��WKHUPDO�WHFKQRORJLHV²VXFK�DV�FR�¿ULQJ�
DQG�FRPELQHG�KHDW�DQG�SRZHU��GLUHFW�FRPEXVWLRQ�XVLQJ�ZRRG�
SHOOHWV�DQG�ZRRG�FKLSV��JDVL¿FDWLRQ�DQG�S\URO\VLV²DQG�
ELRFKHPLFDO�SURFHVVHV�

&R�¿ULQJ�DQG�FRPELQHG�KHDW�DQG�SRZHU³&RPEXVWLRQ�
RI�ZRRG\�ELRPDVV�FDQ�EH�DSSOLHG�WR�SURGXFH�KHDW�DQG�
HOHFWULFLW\��SDUWLFXODUO\�LQ�LQGXVWULDO�DQG�UHVLGHQWLDO�VHFWRUV��
7KUHH�PDMRU�WHFKQRORJ\�RSWLRQV�DUH�EHLQJ�GHYHORSHG�
IRU�SURGXFLQJ�HOHFWULFLW\�DQG�KHDW��7KHVH�DUH��VHWWLQJ�XS�
GHGLFDWHG�FHOOXORVLF�SRZHU�SODQWV��FR�¿ULQJ�ELRPDVV�LQ�
H[LVWLQJ�FRDO�SODQWV��DQG�GHYHORSLQJ�FRPELQHG�KHDW�DQG�
SRZHU�SODQWV��$OO�WKHVH�RSWLRQV�DUH�EHLQJ�H[SORUHG�LQ�WKH�
6RXWK��UDQJLQJ�IURP�D�GHGLFDWHG�SRZHU�SODQW�WKDW�ZLOO�XVH�
XUEDQ�ZRRG�ZDVWH��ZRRG�SURFHVVLQJ�ZDVWHV��DQG�ORJJLQJ�
UHVLGXHV�LQ�*DLQHVYLOOH��)ORULGD�WR�SODQWV�WKDW�EOHQG�ELRPDVV�
ZLWK�FRDO�RU�LQMHFW�ELRPDVV�VHSDUDWHO\�LQWR�ERLOHUV��&XUUHQWO\��
���FR�¿ULQJ�SODQWV�VXSSO\�D�ELRPDVV�FRDO�FR�¿ULQJ�FDSDFLW\�
RI�������PHJDZDWWV��9LUJLQLD�LV�WKH�OHDGHU�LQ�WKH�QXPEHU�RI�
FR�¿ULQJ�SODQWV�DQG�FDSDFLW\�LQ�WKH�6RXWK��IROORZHG�E\�1RUWK�
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

DUH�PRUH�H[SHQVLYH�DQG�KDYH�ORZHU�HWKDQRO�\LHOGV��EXW�WKH\�
DOORZ�HDFK�WR�EH�FDUULHG�RXW�DW�LWV�RSWLPDO�WHPSHUDWXUH�
�-DFNVRQ�DQG�RWKHUV��������

$OWKRXJK�VHYHUDO�K\GURO\VLV�WHFKQLTXHV�KDYH�JDLQHG�
PRPHQWXP�LQ�WKH�ODVW�GHFDGH��HI¿FLHQF\�DQG�FRVW�LVVXHV�KDYH�
KLQGHUHG�FRPPHUFLDO�YLDELOLW\��$Q�LQWHJUDWHG�HQ]\PDWLF�
SURFHVV�FRXOG�FRQWULEXWH�WR�FRVW�UHGXFWLRQV��EXW�LW�KDV�QRW�\HW�
PRYHG�RXW�RI�WKH�ODERUDWRU\�VWDJH�

7KH�'HSDUWPHQW�RI�(QHUJ\�VHW������FRPPHUFLDOL]DWLRQ�
WDUJHWV�IRU�UHVHDUFK�DQG�GHYHORSPHQW�ZKLFK�LQFOXGHG�
UHGXFLQJ�WKH�VHOOLQJ�SULFH�RI�HWKDQRO�E\������WR�������UDWKHU�
WKDQ�������SHU�JDOORQ��LQFUHDVLQJ�HWKDQRO�\LHOG�SHU�GU\�WRQ�
IURP����JDOORQV�LQ������WR����JDOORQV�LQ�������DQG�UHGXFLQJ�
LQVWDOOHG������FDSLWDO�DQG�RSHUDWLRQDO�FRVWV�E\������SHUFHQW�
DQG������SHUFHQW�UHVSHFWLYHO\��)RU�IHUPHQWDWLRQ�EDVHG�HWKDQRO�
SURGXFWLRQ��WKH�WDUJHW�LV�WR�LQFUHDVH�\LHOG�IURP����JDOORQV�
SHU�WRQ�LQ������WR����JDOORQV�SHU�WRQ�LQ�������7KH�WDUJHW�DOVR�
VHWV�IHHGVWRFN�FRVW�WDUJHW�IRU������DV�����SHU�GU\�WRQ��(IIRUWV�
DUH�RQJRLQJ�WR�DFKLHYH�WKHVH�WDUJHWV��EXW�QR�WHFKQRORJLFDO�
EUHDNWKURXJK�KDV�\HW�DFKLHYHG�WKHVH�ODUJH�VFDOH�SURGXFWLRQ�
WDUJHWV��7KH�5DQJH�)XHO�SODQW�LQ�6RSHUWRQ��*HRUJLD�SURGXFHG�
ZDVWH�ZRRG�PHWKDQRO�LQ�$XJXVW�������DQG�FXUUHQWO\�
SURGXFLQJ�LWV�¿UVW�EDWFK�RI�FHOOXORVLF�HWKDQRO��+RZHYHU��WKH�
SODQW�LV�VKXWWLQJ�GRZQ�RSHUDWLRQV�DIWHU�GHPRQVWUDWLQJ�LWV�
FHOOXORVLF�SURGXFWLRQ�WHFKQRORJ\��7KH�VFDOH�RI�ELRHQHUJ\�
SODQW�LQ�WHUPV�RI�FDSLWDO�DQG�ELRPDVV�GHPDQGV�IURP�WKH�
IRUHVW�ODQGVFDSH�DUH�LVVXHV�WKDW�QHHG�IXUWKHU�DWWHQWLRQ��,I�D�
ODUJH�SODQW�LV�VHW�XS��WKHQ�WKH�WUDQVSRUWDWLRQ�FRVW�RI�SURFXULQJ�
ELRPDVV�IURP�DUHDV�IDUWKHU�IURP�WKH�SODQW�VLWH�PLJKW�
LQFUHDVH�SHU�XQLW�FRVW�DQG�RU�OHDG�WR�SURFXULQJ�ORZHU�TXDOLW\�
IHHGVWRFN��7KH�VFDOH�RI�WKH�SODQW�QRW�RQO\�GHSHQGV�RQ�FRVW�
LVVXHV��EXW�DOVR�RQ�WKH�SXUSRVH�IRU�ZKLFK�LW�LV�EHLQJ�EXLOW��
)RU�H[DPSOH��9DQ�/RR�DQG�.RSSHMDQ��������VXJJHVW�WKDW�
VPDOO�FRPELQHG�KHDW�DQG�SRZHU�SODQW�IDFLOLWLHV�ZLWK�ORZHU�
FRQYHUVLRQ�HI¿FLHQF\�����SHUFHQW��FDQ�EH�XVHG�ZKHUH�KHDW�LV�
WKH�SULPDU\�SURGXFW�ZLWK�SRZHU�DV�WKH�VHFRQGDU\�SURGXFW��
ZKLOH�IDFLOLWLHV��PRUH�WKDQ�WHQ�PHJDZDWWV��JHQHUDOO\�KDYH�
KLJKHU�HI¿FLHQF\�����SHUFHQW��DV�WKH\�SURGXFH�HOHFWULFLW\�DV�
WKH�SULPDU\�SURGXFW�

7KH�3ROLF\�(QYLURQPHQW�

$�QXPEHU�RI�FXUUHQW�DQG�SURSRVHG�SROLFLHV�DQG�SURJUDPV�
PD\�LQÀXHQFH�WKH�IXWXUH�RI�ZRRG\�ELRPDVV�EDVHG�HQHUJ\�
PDUNHWV�LQ�WKH�6RXWK��6RPH�RI�WKHVH�SROLFLHV�DUH�GLUHFWHG�
VSHFL¿FDOO\�DW�WKH�H[SDQVLRQ�RI�ZRRG\�ELRPDVV�XVH�IRU�
HQHUJ\��DQG�RWKHUV�LQÀXHQFH�LQGLUHFWO\�E\�IRFXVLQJ�RQ�
UHGXFWLRQV�RI�JUHHQKRXVH�JDV�HPLVVLRQV��

,QFHQWLYH�EDVHG�SROLFLHV�SURYLGH�¿QDQFLDO�VXSSRUW�VXFK�DV�
FRVW�VKDUHV��WD[�UHGXFWLRQV��VXEVLGLHV�RU�JUDQWV��DQG�ORZ��RU�
QR�LQWHUHVW�ORDQV�IRU�SURMHFW�¿QDQFLQJ��7KH�'DWDEDVH�RI�6WDWH�
,QFHQWLYHV�IRU�5HQHZDEOHV�DQG�(I¿FLHQF\��������UHSRUWV�WKDW�

SROLFLHV�IRU�UHQHZDEOH�HQHUJ\��LQFOXGLQJ�ZRRG\�ELRPDVV�
IRU�HQHUJ\��LQ�WKH�6RXWKHUQ�6WDWHV�DUH�JHQHUDOO\�LQ�WKH�IRUP�
RI�WD[�UHEDWHV��JUDQWV��ORDQV��LQGXVWU\�VXSSRUW��ERQGV��DQG�
SHUIRUPDQFH�EDVHG�LQFHQWLYHV��

5HJXODWRU\�DQG�VXSSRUW�PHFKDQLVPV�LQFOXGH�SROLFLHV�WKDW�
VHW�JRDOV��WDUJHWV��DQG�OLPLWV��DQG�FRPSHO�FHUWDLQ�W\SHV�RI�
EHKDYLRU��DV�ZHOO�DV�FUHDWLQJ�VXSSRUWLYH�LQIUDVWUXFWXUH�DQG�
IDFLOLWDWLQJ�SXEOLF�HGXFDWLRQDO�RXWUHDFK��5XOHV��UHJXODWLRQV��
DQG�SROLFLHV��UHJXODWRU\�DQG�VXSSRUW�SROLFLHV��DUH�LQ�WKH�IRUP�
RI�SXEOLF�EHQH¿W�IXQGV��UHQHZDEOH�SRUWIROLR�VWDQGDUGV��QHW�
PHWHULQJ��LQWHUFRQQHFWLRQ�VWDQGDUGV��FRQWUDFWRU�OLFHQVHV��
HTXLSPHQW�FHUWL¿FDWLRQ��DFFHVV�ODZV��FRQVWUXFWLRQ�DQG�GHVLJQ�
UXOHV��JUHHQ�SRZHU�SXUFKDVLQJ�JXLGHOLQHV��DQG�JUHHQ�SRZHU�
SROLFLHV��

,QFHQWLYH�EDVHG�SROLFLHV³,Q�DQ�HIIRUW�WR�VXSSRUW�PDUNHW�
EDVHG�VROXWLRQV��)HGHUDO�DQG�6WDWH�JRYHUQPHQWV�KDYH�
LQWURGXFHG�D�QXPEHU�RI�LQFHQWLYH�EDVHG�SROLFLHV��7KLV�
JHQHUDOO\�UHVXOWV�LQ�DOWHULQJ�SULFHV�E\�DVVLJQLQJ�D�PRQHWDU\�
YDOXH�WR�VRPHWKLQJ�WKDW�ZDV�SUHYLRXVO\�H[WHUQDO�WR�PDUNHW�
IRUFHV��6KUXP��������6XEVLGLHV�DUH�LQWHQGHG�WR�HQFRXUDJH�
SODQWLQJ�DQG�PDQDJHPHQW�DFWLYLWLHV�WKDW�PLJKW�SURPRWH�
IHHGVWRFN�DYDLODELOLW\��DQG�WD[�VXSSRUW�HQFRXUDJHV�WKH�XVH�RI�
UHQHZDEOHV��6XSSRUW�LQ�WKH�IRUP�RI�JUDQWV�DQG�ORDQV�DUH�DOVR�
SURYLGHG�WR�HQFRXUDJH�FOHDQ�WHFKQRORJ\�GHYHORSPHQW�DQG�
DGRSWLRQ��

,QFHQWLYHV�IRU�OLTXLG�ELRIXHOV�ZHUH�¿UVW�LQVWLWXWHG�LQ�WKH�
(QHUJ\�7D[�$FW�RI�������ZKLFK�SURYLGHG�D�������SHU�JDOORQ�
H[HPSWLRQ�IURP�WKH�JDVROLQH�H[FLVH�WD[�IRU�EOHQGV�ZLWK�DW�OHDVW�
���SHUFHQW�HWKDQRO��7KHQ�LW�ZDV�LQFUHDVHG�WR�������SHU�JDOORQ�
E\�WKH������7UDQVSRUWDWLRQ�(TXLW\�$FW�RI�WKH���VW�&HQWXU\��
7KH�$PHULFDQ�-REV�&UHDWLRQ�$FW�RI������UHSODFHG�WKH�H[FLVH�
WD[�H[HPSWLRQ�ZLWK�D�YROXPHWULF�HWKDQRO�H[FLVH�WD[�FUHGLW�RI�
������SHU�JDOORQ�XQWLO�������UHGXFHG�WR�������SHU�JDOORQ�E\�WKH�
)DUP�%LOO�RI��������7KH�(QHUJ\�,QGHSHQGHQFH�6HFXULW\�$FW�
�������SURYLGHG�D�SURGXFWLRQ�WD[�FUHGLW�RI�������SHU�JDOORQ�
IRU�FHOOXORVLF�ELRIXHOV�WKURXJK�������7KH�IROORZLQJ�VHFWLRQ�
VXPPDUL]HV�WKH�FXUUHQW�ELRHQHUJ\�SROLFLHV�LQ�WKH�6RXWK�

7KH������8�6��)DUP�%LOO�FUHDWHG�D�QHZ�%LRPDVV�&URS�
$VVLVWDQFH�3URJUDP��%&$3��WR�HQFRXUDJH�GHYHORSPHQW�RI�
ODUJH�VFDOH�HQHUJ\�FURSV�WKDW�FDQ�VXSSRUW�FRPPHUFLDO�VFDOH�
ELRHQHUJ\�SURGXFWLRQ��%&$3�SURYLGHV�LQFHQWLYHV�WR�IDUPHUV��
UDQFKHUV��DQG�IRUHVW�ODQGRZQHUV�WR�HVWDEOLVK��FXOWLYDWH�DQG�
KDUYHVW�ELRPDVV�IRU�KHDW��SRZHU��ELR�EDVHG�SURGXFWV��DQG�
ELRIXHOV��7KH�SURJUDP�VKDUHV�WKH�HVWDEOLVKPHQW�FRVW�DQG�
PDWFKHV�FRVW�UHODWHG�WR�WUDQVSRUWDWLRQ�DQG�ORJLVWLFV�XS�WR�
����SHU�WRQ�WR�SURGXFHUV�ZLWK�XVHU�IDFLOLWLHV�FRQWUDFWV��7KH�
SURJUDP�UHGXFHV�WKH�¿QDQFLDO�ULVN�WR�IDUPHUV�DQG�IRUHVW�
ODQGRZQHUV�WR�VXSSO\�HOLJLEOH�ELRPDVV�PDWHULDOV�WR�TXDOLI\LQJ�
IDFLOLWLHV��DQG�FDQ�UHGXFH�WKH�FRVW�RI�UDZ�PDWHULDOV�WR�WKH�
IDFLOLW\��7KHVH�DOVR�SURPRWH�FRQVHUYDWLRQ�DQG�VWHZDUGVKLS�
E\�HPSKDVL]LQJ�WKDW�ELRPDVV�LV�FROOHFWHG�DQG�KDUYHVWHG�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

DFFRUGLQJ�WR�DQ�DSSURYHG�FRQVHUYDWLRQ��RU�VLPLODU�SODQ�
WR�SURWHFW�VRLO�DQG�ZDWHU�TXDOLW\�DQG�SUHVHUYH�IXWXUH�ODQG�
SURGXFWLYLW\�

5HEDWHV�IROORZHG�E\�ORDQV�DUH�WKH�PRVW�SRSXODU�¿QDQFLDO�
LQFHQWLYHV�LQ�WKH�6RXWK��WDEOH��������)HGHUDO�¿QDQFLDO�
LQFHQWLYHV�DUH�PDLQO\�FRPSULVHG�RI�FRUSRUDWH�WD[�UHEDWHV��
UHVHDUFK�DQG�GHYHORSPHQW�JUDQWV��DQG�ORDQV��/RDQV�DQG�
SHUIRUPDQFH�EDVHG�LQFHQWLYHV�DUH�WKH�SROLFLHV�PRVW�
IUHTXHQWO\�XVHG�LQ�WKH����6WDWH�¿QDQFLDO�LQFHQWLYH�SURJUDPV�
LQ�WKH�6RXWK��1RUWK�&DUROLQD�KDV�WKH�ODUJHVW�QXPEHU�RI�6WDWH�
¿QDQFLDO�LQFHQWLYHV��HLJKW���DQG�7H[DV�KDV�WKH�VPDOOHVW��WZR���

)HZ�6WDWH�SURJUDPV�DUH�VSHFL¿FDOO\�DLPHG�DW�LQFUHDVLQJ�
ZRRG\�ELRPDVV�VWRFN�IRU�HQHUJ\�XVH��SDUWO\�EHFDXVH�ZRRG�
IRU�HQHUJ\�PDUNHWV�KDYH�QRW�\HW�EHHQ�HVWDEOLVKHG��+RZHYHU��
PRUH�RIWHQ�WKDQ�QRW��LPSURYHPHQW�LQ�IRUHVW�ELRPDVV�
DYDLODELOLW\�DQG�VXVWDLQDEOH�XVH�LV�DQ�RIIVKRRW�DOWKRXJK�
QRW�WKH�RYHUDUFKLQJ�JRDO�RI�WKHVH�SURJUDPV��$OWKRXJK�
WKH�PLQLPXP�DFUHDJH�DQG�VWRFNLQJ�OHYHOV�IRU�SURSHUW\�
WD[�FDOFXODWLRQV�YDU\�DFURVV�6RXWKHUQ�6WDWHV��WKH�JHQHUDO�
REMHFWLYH�RI�DOO�WKHVH�WD[HV�LV�WR�SURYLGH�DQ�LQFHQWLYH�IRU�
PDQDJLQJ�ODQG�RQ�D�VXVWDLQHG�\LHOG�EDVLV�DQG�D�GLVLQFHQWLYH�
IRU�FRQYHUWLQJ�IRUHVW�ODQG�WR�RWKHU�XVHV��7KH�REMHFWLYHV�RI�

6WDWH�FRVW�VKDUH�SURJUDPV�DUH�WR�UHIRUHVW�FXWRYHU�ODQG��SODQW�
RSHQ�ODQG��RU�LPSURYH�ZRRGODQGV��DQG�PDQ\�6WDWHV�RIIHU�WR�
VKDUH�WKH�FRVWV�RI�RWKHU�IRUHVW�PDQDJHPHQW�DFWLYLWLHV��)RU�
H[DPSOH��6RXWK�&DUROLQD�KDV�IRUHVWU\�FRPPLVVLRQ�FRVW�VKDUH�
SURJUDPV�DQG�1RUWK�&DUROLQD�KDV�IRUHVW�DJULFXOWXUH�FRVW�
VKDULQJ�SURJUDPV��7KHVH�SURJUDPV�OHDG�WR�KLJKHU�DYDLODELOLW\�
RI�IHHGVWRFNV�IRU�HQHUJ\�FRQYHUVLRQ��

6HYHUDO�)HGHUDO�SURJUDPV�SURYLGH�LQFHQWLYHV�IRU�FRQVHUYDWLRQ�
RI�IRUHVWODQGV�DQG�PDLQWDLQLQJ�VXVWDLQDEOH�IRUHVW�
PDQDJHPHQW�SUDFWLFHV��)RU�H[DPSOH��WKH�(QYLURQPHQWDO�
4XDOLW\�,QFHQWLYHV�3URJUDP��(4,3��SURYLGHV�FRVW�VKDUHV�IRU�
LQVWDOOLQJ�JUHHQKRXVH�JDV�PLWLJDWLQJ�WHFKQRORJLHV�DQG�WKH�
/DQGRZQHUV�,QFHQWLYH�3URJUDP�SURYLGHV�¿QDQFLDO�DVVLVWDQFH�
WR�ODQGRZQHUV�IRU�D�YDULHW\�RI�FRQVHUYDWLRQ�JRDOV�LQFOXGLQJ�
FDUERQ�VHTXHVWUDWLRQ��7KH�)RUHVW�/DQG�(QKDQFHPHQW�
3URJUDP�SURPRWHV�DGGLWLRQDO�FDUERQ�VHTXHVWUDWLRQ�DQG�RWKHU�
HFRV\VWHP�VHUYLFHV�WKURXJK�FRVW�VKDUHV�ZLWK�ODQGRZQHUV��
7KHVH�SURJUDPV�KHOS�WR�UHGXFH�ODQG�XVH�FKDQJH�DZD\�IURP�
IRUHVWV��LQ�WXUQ�LQGLUHFWO\�PDLQWDLQLQJ�WKH�IRUHVW�VWRFN�WKDW�
FDQ�EH�XVHG�IRU�HQHUJ\�SURGXFWLRQ�DW�D�ODWHU�GDWH��,QFHQWLYH�
SURJUDPV�IRU�UHIRUHVWDWLRQ�KDYH�ORQJ�EHHQ�HVWDEOLVKHG�LQ�
D�QXPEHU�RI�6WDWHV��)RU�H[DPSOH��0LVVLVVLSSL�SURYLGHV�WD[�
FUHGLWV�IRU�UHIRUHVWDWLRQ�

7DEOH�����²1XPEHU�RI�¿QDQFLDO�LQFHQWLYHV�IRU�UHQHZDEOH�HQHUJ\�DW�)HGHUDO�DQG�6WDWH�OHYHOV��EODQNV�LQGLFDWH�QR�
LQFHQWLYHV���1XPEHU�LQ�WKH�SDUHQWKHVHV�PHDQV�ZKHWKHU�LQFHQWLYHV�DUH�6WDWH�JRYHUQPHQWV��6���XWLOLW\�FRPSDQLHV��8���ORFDO�
JRYHUQPHQWV��/���RU�QRQSUR¿W�RUJDQL]DWLRQV��1�

6WDWH�V�
3HUVRQDO�
WD[

&RUSRUDWH�
WD[

6DOHV�
WD[

3URSHUW\�
WD[ 5HEDWHV *UDQWV /RDQV

,QGXVWU\�
VXSSRUW

3HUIRUPDQFH��
EDVHG�
LQFHQWLYH

$OO�6WDWHV�
�)HGHUDO�
LQFHQWLYHV� � � � � � �
$ODEDPD ���6� ���8� ���6� ���6��8� ���8�
$UNDQVDV ���6��8� ���8� ���6�
)ORULGD ���6� ���6� ����6���8��/� ���6��8� ���/� ���8�
*HRUJLD ���6� ���6� ���6� ����6��8� ���6� ���8�
.HQWXFN\ ���6� ���6� ���6� ����6���8� ��6� ���6��8��/��1� ���6�
/RXLVLDQD ���6� ���6� ��6� ���6�
0LVVLVVLSSL ���6��8� ���6��8� ��6�
1RUWK�&DUROLQD ���6� ���6� ���6� ���6� ���8� ���6� ���6��8� ���6��1�
2NODKRPD ���6� ���8� ���6���8� ��6�
6RXWK�&DUROLQD ���6� ���6� ���6� ���8� ���6��8� ���6��8��1�
7HQQHVVHH ��6� ���6��8� ���6� ���6��8� ��6� ��6�
7H[DV ���6� ���6� �����8��/� ���6� ���6� ���6� ���8�
9LUJLQLD ���6� ���6� ���6� ���6� ���8�
7RWDO � �� � � �� �� �� � ��

6RXUFH��'DWDEDVH�RI�6WDWH�,QFHQWLYHV�IRU�5HQHZDEOHV�DQG�(IÀFLHQF\��������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

5HJXODWLRQV�DQG�VXSSRUW�SURJUDPV³$W�WKH�)HGHUDO�
OHYHO��WKH�(QHUJ\�3ROLF\�$FW�RI������HVWDEOLVKHG�5HQHZDEOH�
)XHO�6WDQGDUGV��ZKLFK�PDQGDWHG�WKDW�WUDQVSRUWDWLRQ�IXHOV�
FRQWDLQ�D�PLQLPXP�YROXPH�RI�UHQHZDEOH�IXHOV��VWDUWLQJ�
ZLWK���ELOOLRQ�JDOORQV�LQ������DQG�����ELOOLRQ�JDOORQV�E\�
������7KH�(QHUJ\�,QGHSHQGHQFH�6HFXULW\�$FW��������FDOOHG�
IRU�SURGXFWLRQ�RI����ELOOLRQ�JDOORQV�RI�ELRIXHOV�E\�������RI�
ZKLFK����ELOOLRQ�JDOORQV�PXVW�EH�FHOOXORVLF�ELRIXHO��7KH������
)DUP�%LOO�DXWKRUL]HG�PDQGDWRU\�IXQGLQJ�RI������ELOOLRQ�IRU�
WKH������WR�������SURYLGLQJ�JUDQWV�DQG�ORDQV�WR�SURPRWH�
DOWHUQDWLYH�IHHGVWRFN�UHVRXUFHV�LQFOXGLQJ�ZRRG\�ELRPDVV��
,QWHUFRQQHFWLRQ�VWDQGDUGV�DQG�JUHHQ�SRZHU�SXUFKDVLQJ�KDYH�
DOVR�EHHQ�IRUPXODWHG�DW�WKH�)HGHUDO�OHYHO�

&RQVWUXFWLRQ�DQG�GHVLJQ�VXSSRUW�IRU�HVWDEOLVKPHQW�RI�
ELRHQHUJ\�SURGXFWLRQ�IDFLOLWLHV�DQG�QHW�PHWHULQJ�DYDLODEOH�
WR�ELRPDVV�EDVHG�HQHUJ\�IDFLOLWLHV�VR�WKH\�FDQ�VHOO�SRZHU�
EDFN�WR�WKH�JULG�DUH�WKH�PRVW�HPSOR\HG�6WDWH�OHYHO�SROLFLHV�
LQ�WKH�6RXWK�DQG����6RXWKHUQ�6WDWHV�KDYH�DOVR�IRUPXODWHG�
UHQHZDEOH�SRUWIROLR�VWDQGDUGV�DV�WDUJHWV�IRU�XVLQJ�FOHDQHU�
VRXUFHV�RI�HQHUJ\�LQ�XWLOLWLHV�DQG�LQGXVWULHV��

([WHQVLRQ�DQG�VXSSRUW�DFWLYLWLHV�KDYH�IDFLOLWDWHG�NQRZOHGJH�
WUDQVIHUV��WHFKQRORJ\�GHPRQVWUDWLRQV��DQG�LQIRUPDWLRQ�
VKDULQJ�VHVVLRQV��DQG�KDYH�GHYHORSHG�PXOWL�VWDNHKROGHU�
SDUWQHUVKLSV�WR�UHGXFH�JUHHQKRXVH�JDV�HPLVVLRQV��([WHQVLRQ�
DJHQWV�DQG�VSHFLDOLVWV�DW�ODQG�JUDQW�XQLYHUVLWLHV�DQG�
JRYHUQPHQW�LQVWLWXWLRQV�WUDQVIHU�NQRZOHGJH�DERXW�QDWXUDO�
UHVRXUFH�PDQDJHPHQW��LQFOXGLQJ�ZRRG\�ELRPDVV�EDVHG�
HQHUJ\��WR�FOLHQW�JURXSV��VXFK�DV�IRUHVW�RZQHUV��IRUHVWHUV�
DQG�RWKHU�QDWXUDO�UHVRXUFH�PDQDJHUV��WUHH�JURZHUV��ORJJHUV��
DQG�IRUHVW�ZRUNHUV��1RQ�6WDWH�HIIRUWV�DLPHG�DW�ODQGRZQHUV�
LQFOXGH�D�6WDWH�7UHH�)DUP�SURJUDP�WKDW�UHFRJQL]HV�
ODQGRZQHUV�ZKR�DUH�GRLQJ�D�JRRG�MRE�RI�PDQDJLQJ�WKHLU�
ODQG�ZLWK�D�FHUWL¿FDWH��VXEVFULSWLRQ�WR�7UHH�)DUP�PDJD]LQH��
DQG�7UHH�)DUP�VLJQ�WR�GLVSOD\�RQ�WKHLU�SURSHUW\��5HJXODU�
LQWHUDFWLRQ�EHWZHHQ�ODQGRZQHUV�DQG�SURIHVVLRQDO�IRUHVWHUV�LV�
IDFLOLWDWHG�WKURXJK�SHULRGLF�YLVLWV�E\�IRUHVWHUV�

7KHUH�KDYH�EHHQ�QXPEHU�RI�HIIRUWV�E\�SROLF\PDNHUV�LQ�WKH�
8QLWHG�6WDWHV�WR�FUHDWH�PDUNHWV�DV�D�PHFKDQLVP�WR�UHJXODWH�
*+*�HPLVVLRQV��DOWKRXJK�QR�ELOO�KDV�\HW�EHFRPH�ODZ��)RU�
H[DPSOH��WKH�+RXVH�SDVVHG�WKH�$PHULFDQ�&OHDQ�(QHUJ\�DQG�
6HFXULW\�$FW��D�N�D��:D[PDQ�0DUNH\��RQ�-XQH�����������
DQG�WKUHH�RWKHU�ELOOV�ZHUH�VXEPLWWHG�WR�WKH�6HQDWH�LQ������
DQG�������WKH�&OHDQ�(QHUJ\�-REV�DQG�$PHULFDQ�3RZHU�$FW�
�.HUU\�%R[HU���WKH�$PHULFDQ�3RZHU�$FW��.HUU\�/LHEHUPDQ���
DQG�WKH�&DUERQ�/LPLWV�DQG�(QHUJ\�IRU�$PHULFD¶V�5HQHZDO�
$FW��&DQWZHOO�&ROOLQV���:D[PDQ�0DUNH\��.HUU\�%R[HU��
DQG�.HUU\�/LHEHUPDQ�ZRXOG�FUHDWH�PDUNHWV�IRU�HPLWWLQJ�
DQG�RIIVHWWLQJ�FDUERQ�GLR[LGH�DQG�SHUPLW�WKH�SXUFKDVH�RI�XS�
WR���ELOOLRQ�PHWULF�WRQV�RI�FDUERQ�RIIVHWV�DQQXDOO\��0HUFHU�
DQG�RWKHUV��������*RUWH�DQG�5DPVHXU¶V��������HVWLPDWH�
WKDW�DW�D�&2�H�SULFH�RI�����SHU�PHWULF�WRQ��PRUH�WKDQ�����
PLOOLRQ�PHWULF�WRQ�RI�&2�H�FRXOG�EH�VHTXHVWHUHG�WKURXJK�

DIIRUHVWDWLRQ�DFWLYLWLHV��DQG�DSSUR[LPDWHO\�����PLOOLRQ�PHWULF�
WRQ�WKURXJK�LPSURYHG�IRUHVW�PDQDJHPHQW�DFWLYLWLHV��6LQFH�
������OLWWOH�FRQJUHVVLRQDO�HIIRUW�KDV�IRFXVHG�RQ�FOLPDWH�LQ�
JHQHUDO�DQG�FDUERQ�VHTXHVWUDWLRQ�SROLFLHV�LQ�SDUWLFXODU�

)RUHVWU\�RIIVHW�SURMHFWV�LQFOXGLQJ�PLWLJDWLRQ�RI�JUHHQ�KRXVH�
JDVHV�WKURXJK�ELRHQHUJ\�SURGXFWLRQ�FDQ�SRWHQWLDOO\�DFFUXH�
FDUERQ�FUHGLWV�EXW�WKH�DFFRXQWLQJ�LV�FKDOOHQJLQJ��$VVXPLQJ�
WKDW�HQHUJ\�FURSV�GR�QRW�OHDG�WR�ODQG�XVH�FKDQJHV��OLIH�F\FOH�
DQDO\VHV�RI�GLIIHUHQW�ELRIXHOV��LQFOXGLQJ�ZRRG\�ELRPDVV��
VXJJHVW�RYHUDOO�JUHHQ�KRXVH�JDV�UHGXFWLRQV��%ORWWQLW]�DQG�
&XUUDQ�������(ULNVVRQ�DQG�RWKHUV�������*XVWDYVVRQ�DQG�
RWKHUV��������6HDUFKLQJHU�DQG�RWKHUV��������DUJXH�WKDW�OLIH�
F\FOH�VWXGLHV�KDYH�IDLOHG�WR�IDFWRU�LQ�LQGLUHFW�ODQG�XVH�FKDQJH�
HIIHFWV��DQG�VXJJHVW�WKDW�XVLQJ�8�6��FURSODQGV�RU�IRUHVWODQGV�
IRU�ELRIXHOV�UHVXOWV�LQ�DGYHUVH�ODQG�XVH�HIIHFWV�HOVHZKHUH��
WKXV�KDUPLQJ�WKH�HQYLURQPHQW�UDWKHU�WKDQ�KHOSLQJ�LW��,QGLUHFW�
ODQG�XVH�FKDQJH�HIIHFWV�DUH�GLI¿FXOW�WR�DVVHVV��DQG�WRGD\�
WKHUH�LV�QR�JHQHUDOO\�DFFHSWHG�PHWKRGRORJ\�IRU�GHWHUPLQLQJ�
VXFK�HIIHFWV��)ULWVFKH�DQG�RWKHUV��������DUJXH�IRU�DVVHVVLQJ�
LQGLUHFW�LQÀXHQFH�RI�ELRHQHUJ\�RQ�ODQG�XVH�FKDQJH�WKURXJK�
PHDVXUHV�VXFK�DV�ODQG�SULFHV�DQG�UHQWV��+RZHYHU��FRQGXFWLQJ�
VXFK�DVVHVVPHQWV�DW�WKH�VLWH�OHYHO�DQG�WUDQVODWLQJ�WKHVH�
WR�RSHUDWLRQDO�LQGLFDWRUV�LV�TXLWH�FRVWO\��$�VDWLVIDFWRU\�
PHWKRGRORJ\�IRU�LQFRUSRUDWLQJ�WKH�HIIHFWV�RI�LQGLUHFW�ODQG�
XVH�FKDQJHV�LQWR�WKH�OLIHF\FOH�JUHHQKRXVH�JDV�HPLVVLRQV�RI�
IXHOV�UHPDLQV�DQ�LPSRUWDQW�FKDOOHQJH��

7KHUH�DUH�DOVR�SROLFLHV�DQG�UHJXODWLRQV�WKDW�FRXOG�OLPLW�
GHYHORSPHQW�RI�D�ELRHQHUJ\�LQGXVWU\�LQ�WKH�6RXWK��7KH�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\¶V�¿QDO�*UHHQKRXVH�*DV�
7DLORULQJ�5XOH��GRHV�QRW�H[HPSW�ELRPDVV�SRZHU�SURGXFHUV�
IURP�JUHHQKRXVH�JDV�SHUPLWWLQJ�UHTXLUHPHQWV��DQG�PLJKW�
DFW�WR�OLPLW�WKH�HVWDEOLVKPHQW�RI�ELRHQHUJ\�FRQYHUVLRQ�SODQWV�
�0HQGHOO�DQG�RWKHUV��������7KLV�UXOH�WUHDWV�FDUERQ�HPLVVLRQV�
IURP�ELRPDVV�FRPEXVWLRQ�LGHQWLFDOO\�WR�IRVVLO�IXHOV�HPLVVLRQV�
DQG�LQFUHDVHV�FRVWV�DVVRFLDWHG�ZLWK�REWDLQLQJ�SHUPLWV�DQG�
FRVWV�DVVRFLDWHG�ZLWK�WHFKQRORJ\�UHTXLUHPHQWV��VXFK�DV�
%HVW�$YDLODEOH�&RQWURO�7HFKQRORJ\��0HQGHOO�DQG�RWKHUV�
�������VXJJHVW�WKDW�UHJXODWRU\�XQFHUWDLQW\�FUHDWHG�GXH�WR�
WKLV�UHJXODWLRQ�FRXOG�DIIHFW�HVWDEOLVKPHQW�RI�����UHQHZDEOH�
HQHUJ\�SURMHFWV��DQG�����ELOOLRQ�LQ�FDSLWDO�LQYHVWPHQW�
DFURVV�WKH�FRXQWU\��6LPLODUO\��WKH�(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\¶V�DLU�TXDOLW\�SHUPLWWLQJ�IRU�ELRPDVV�ERLOHUV�LPSDFWV�
ELRPDVV�EDVHG�HOHFWULFLW\�SURGXFHUV�DGYHUVHO\��

$VVHVVLQJ�HI¿FDF\�RI�SROLFLHV³$�QXPEHU�RI�UHVHDUFKHUV�
VXJJHVW�WKDW�SULYDWH�ODQGRZQHUV�DUH�E\�DQG�ODUJH�XQUHVSRQVLYH�
WR�SURSHUW\�WD[�DQG�FDSLWDO�JDLQV�SURYLVLRQV��DQG�WKDW�IRUHVW�
SURSHUW\�WD[�SURJUDPV�DUH�RQO\�PRGHVWO\�VXFFHVVIXO�LQ�
DFKLHYLQJ�WKHLU�JRDOV��*UHHQH�DQG�RWKHUV�������-DFREVRQ�
DQG�RWKHUV�������.LOJRUH�DQG�RWKHUV��������0DQ\�DXWKRUV�
KDYH�IRXQG�WKDW�ODQGRZQHUV�DUH�ODUJHO\�XQDZDUH�RI�WKH�
H[LVWHQFH�RI�LQFHQWLYHV�RU�GR�QRW�XQGHUVWDQG�KRZ�LQFHQWLYHV�
PLJKW�DSSO\�WR�WKHP��)RU�H[DPSOH��%XWOHU��������EDVHG�
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RQ�ODQGRZQHU�UHVSRQVHV�WR�WKH�)RUHVW�6HUYLFH¶V�1DWLRQDO�
:RRGODQG�2ZQHU�6XUYH\��FRQFOXGHG�WKDW�QRW�DOO�ODQGRZQHUV�
DUH�SULFH�UHVSRQVLYH��)DFWRUV�VXFK�DV�PDLQWDLQLQJ�IRUHVW�ODQG�
IRU�DHVWKHWLFV�RU�ZLOGOLIH�FRQVHUYDWLRQ��DV�ZHOO�D�PRYHPHQW�
WRZDUGV�VPDOOHU�RZQHUVKLSV��PLJKW�EH�UHVSRQVLEOH�IRU�WKLV�
SULFH�XQUHVSRQVLYHQHVV��1HYHUWKHOHVV��DW�DJJUHJDWH�OHYHO��
WKHVH�LQFHQWLYH�EDVHG�SROLFLHV�UHVXOW�LQ�LQFUHDVHG�ZHOIDUH��DV�
VKRZQ�E\�+XDQJ��������ZKR�IRXQG�WKDW�ZKHQ�FRPELQHG�ZLWK�
LQYHVWPHQW�LQ�WHFKQRORJ\��WKH\�FDQ�UHVXOW�LQ�RYHUDOO�SRVLWLYH�
RXWFRPHV�IRU�WKH�6RXWK¶V�HFRQRP\�DQG�KRXVHKROG�ZHOIDUH�

%HDFK�DQG�RWKHUV��������DQG�*UHHQH�DQG�RWKHUV��������
IRXQG�WKDW�QRQLQGXVWULDO�SULYDWH�IRUHVW�RZQHUV�PRUH�RIWHQ�
UHVSRQG�WR�WDUJHWHG�JRYHUQPHQW�SURJUDPV�WKDQ�WR�PDUNHW�
SULFHV�RU�RWKHU�¿QDQFLDO�LQFHQWLYHV��7KH\�DOVR�VXJJHVW�WKDW�
WHFKQLFDO�DVVLVWDQFH��FRVW�VKDUH�SD\PHQWV��DQG�GLUHFW�FRQWDFW�
ZLWK�SURIHVVLRQDO�IRUHVWHUV�RU�QDWXUDO�UHVRXUFH�VSHFLDOLVWV�
PRUH�RIWHQ�WKDQ�QRW�VXFFHHG�LQ�FKDQJLQJ�IRUHVW�PDQDJHPHQW�
GHFLVLRQV��$XWKRUV�OLNH�+DLQHV��������DQG�$UQROG��������
KDYH�SURSRVHG�LQWHJUDWLQJ�ODQG�XVH�SODQQLQJ��DQG�ZRRG\�
ELRPDVV�EDVHG�HQHUJ\�XVH��LQWR�H[WHQVLRQ�SURJUDPV��
(GXFDWLQJ�ODQGRZQHUV�DQG�WKH�JHQHUDO�SXEOLF�DERXW�WKH�
EHQH¿WV�GHULYHG�IURP�FOHDQHU�HQHUJ\�VRXUFHV�VXFK�DV�ZRRG\�
ELRPDVV�ZLOO�LPSURYH�DQG�LQFUHDVH�LQWHUHVW�LQ�IRUHVW�ELRPDVV�
XWLOL]DWLRQ��0D\¿HOG�DQG�RWKHUV��������LQGLFDWHG�WKDW�
HGXFDWLRQ�DQG�FRPPXQLW\�HQJDJHPHQW�SOD\�LPSRUWDQW�UROHV�
LQ�WKH�GHYHORSPHQW�RI�FOHDQHU�WHFKQRORJ\�OLNH�ZRRG�EDVHG�
HQHUJ\��-RVKL�DQG�$UDQR��������DJUHH�WKDW�ODQGRZQHUV�DUH�
ODUJHO\�XQDZDUH�RI�LQFHQWLYH�SURJUDPV�DYDLODEOH�WR�WKHP��
DQG�WKXV�DUJXH�WKDW�PXFK�UHPDLQV�WR�EH�GRQH�WR�HQFRXUDJH�
SULYDWH�LQYHVWPHQW�LQ�IRUHVWU\�DFWLYLWLHV��,Q�OLJKW�RI�WKHVH�
¿QGLQJV��H[WHQVLRQ�DQG�RXWUHDFK�VXSSRUW�SURJUDPV�EHFRPH�
LPSRUWDQW�IRU�LQFUHDVLQJ�WKH�DFFHSWDELOLW\�RI�ZRRG�IRU�
HQHUJ\�WHFKQRORJ\�RSWLRQV�DQG�LPSURYLQJ�IRUHVW�DQG�ODQG�
PDQDJHPHQW�SUDFWLFHV��

6XVWDLQDELOLW\

7KH�GHYHORSPHQW�RI�IRUHVW�ELRHQHUJ\�V\VWHPV�SUHVHQWV�
QHZ�RSSRUWXQLWLHV�DV�ZHOO�DV�ULVNV��0DQ\�VXVWDLQDELOLW\�
FRQFHUQV�DUH�EHLQJ�UDLVHG�DERXW�ZRRG�ELRPDVV�XWLOL]DWLRQ�IRU�
HQHUJ\��7KHVH�FRQFHUQV�UDQJH�IURP�SURGXFWLRQ�SURFHVVHV�WR�
FRQVXPSWLRQ�SURFHVVHV²IHHGVWRFN�SURGXFWLRQ��KDUYHVWLQJ��
WUDQVSRUW��FRQYHUVLRQ��GLVWULEXWLRQ��FRQVXPSWLRQ��DQG�ZDVWH�
GLVSRVDO²DQG�LQFOXGH�LVVXHV�RI�MRE�FUHDWLRQ�DQG�VRFLHWDO�
EHQH¿W�GLVWULEXWLRQ�

)RUHVWV�SURYLGH�QRW�RQO\�ZRRG�IRU�WUDGLWLRQDO�XVHV�EXW�
DOVR�VHYHUDO�HFRV\VWHP�VHUYLFHV�VXFK�DV�FOHDQ�ZDWHU�DQG�
ELRGLYHUVLW\��$PDFKHU�DQG�RWKHUV�������1HDU\�������6WXSDN�
DQG�RWKHUV��������7KHVH�SRWHQWLDO�LPSDFWV²JURXSHG�LQWR�
SURGXFWLYLW\��ZDWHU�TXDOLW\��DQG�ELRGLYHUVLW\�FDWHJRULHV²DUH�
GHVFULEHG�LQ�GHWDLO�EHORZ�

3URGXFWLYLW\³7KH�IRUHVW�ÀRRU�DFFXPXODWHV�QLWURJHQ��
SKRVSKRUXV��FDOFLXP��DQG�RWKHU�QXWULHQWV�WKDW�DUH�HVVHQWLDO�
IRU�WUHH�JURZWK��8QOLNH�WUDGLWLRQDO�WLPEHU�KDUYHVWV��ELRPDVV�
KDUYHVWV�IRU�HQHUJ\�SURGXFWLRQ�FRXOG�LPSDFW�UHJHQHUDWLRQ�DQG�
VLWH�SURGXFWLYLW\�XQOHVV�SURGXFWLYLW\�UHGXFWLRQV�DVVRFLDWHG�
ZLWK�VLWH�TXDOLW\�DUH�RIIVHW�E\�IHUWLOL]DWLRQ��6WXGLHV�RI�IRUHVW�
ELRPDVV�EDVHG�HQHUJ\�SURGXFWLRQ�UDLVH�FRQFHUQV�UHJDUGLQJ�
VRLO�FRPSDFWLRQ�DQG�UXWWLQJ��5HLMQGHUV��������GHFUHDVHG�
DPRXQWV�RI�GHFD\LQJ�ZRRG�RQ�IRUHVWHG�ODQGVFDSHV��FKDQJHV�
LQ�WKH�FKHPLFDO�DQG�SK\VLFDO�HQYLURQPHQW�RI�VRLOV��$VWURP�
DQG�RWKHUV��������LQFUHDVHG�XVH�RI�DJURFKHPLFDOV��)ULWVFKH�
DQG�RWKHUV��������LQFUHDVHG�VRLO�HURVLRQ��%XUJHU��������DQG�
QXWULHQW�ORVV��%XUJHU��������7KHVH�LVVXHV�VXJJHVW�D�QHHG�
IRU�LQWHQVL¿HG�VLWH�DQG�RII�VLWH�PRQLWRULQJ�ZKHUH�IRUHVW�
PDQDJHPHQW�LV�LQWHQVL¿HG��

7KH�PDFKLQHU\�XVHG�WR�EXLOG�URDGV�DQG�LQIUDVWUXFWXUH�IRU�
ELRPDVV�KDUYHVWLQJ�ELRPDVV�IRU�HQHUJ\�PLJKW�EH�GLIIHUHQW�
IURP�ZKDW�ZDV�XVHG�LQ�WUDGLWLRQDO�WLPEHU�KDUYHVWLQJ�DQG�
KDUYHVWLQJ�PLJKW�WDNH�SODFH�LQ�DUHDV�ZKHUH�WLPEHU�KDUYHVWLQJ�
LV�WUDGLWLRQDOO\�QRW�XQGHUWDNHQ��UHVXOWLQJ�LQ�QHZ�URDGV�RU�
SDWKZD\V��/DO�DQG�RWKHUV�������6PLWK�DQG�/DWWLPRUH��������
)UHTXHQF\�RI�KDUYHVWV�IRU�ELRPDVV�UHPRYDO�FRXOG�DOVR�EH�
JHQHUDOO\�KLJKHU�WKDQ�IRU�WUDGLWLRQDO�KDUYHVWV��DQG�VHFRQG�
RSHUDWLRQV�RU�KDUYHVW�UHVLGXH�FROOHFWLRQV�PLJKW�UHVXOW�LQ�
YHKLFOH�UH�HQWU\�DW�WKH�VLWH��/DO�DQG�RWKHUV��������,QWHQVLYH�
UHPRYDOV�RI�IRUHVW�ELRPDVV�IRU�ELRHQHUJ\�PLJKW�UHGXFH�VRLO�
FDUERQ�DQG�RUJDQLF�PDWWHU�WR�OHYHOV�WKDW�DUH�LQDGHTXDWH�IRU�
VXVWDLQLQJ�IRUHVW�SURGXFWLYLW\��+RSH��������WKURXJK�WKHLU�
VLWH�H[SHULPHQWV�LQ�%ULWLVK�&ROXPELD�REVHUYHG�WKDW�VWXPS�
UHPRYDO�GHFUHDVHV�WKH�VRLO�VWRFN�RI�FDUERQ�E\����SHUFHQW��
QLWURJHQ�E\����SHUFHQW��DQG�SKRVSKRUXV�E\����SHUFHQW��DQG�
WKDW�WKH�IRUHVW�ÀRRU�GHSWK�ZDV�GHFUHDVHG�E\����WR����SHUFHQW��
3HQJ�DQG�RWKHUV��������WKURXJK�WKHLU�VWXG\�LQ�&HQWUDO�&DQDGD�
UHSRUWHG�WKDW�ZKROH�WUHH�KDUYHVWLQJ�SURGXFHV�DQ�DGGLWLRQDO�
���SHUFHQW�ORVV�RI�VRLO�FDUERQ�FRPSDUHG�WR�FRQYHQWLRQDO�WUHH�
KDUYHVWLQJ��6PLWK�DQG�/DWWLPRUH���������ZKLOH�GLVFXVVLQJ�
SRWHQWLDO�HQYLURQPHQWDO�LPSDFWV�RI�ELRHQHUJ\�KDUYHVWLQJ�RQ�
ELRGLYHUVLW\�OLVW�FRQWULEXWLQJ�DFWLYLWLHV�VXFK�DV�PHFKDQLFDO�
GDPDJH�WR�UHVLGXDO�WUHHV��H[SDQGHG�URDG�QHWZRUNV��LQFUHDVHG�
UHPRYDOV�DQG�ODQG�XVH�FKDQJHV�WKDW�PLJKW�LPSDFW�SURGXFWLYH�
DQG�GLYHUVH�HFRV\VWHPV��6FRWW�DQG�'HDQ¶V��������/RQJ�7HUP�
6LWH�3URGXFWLYLW\�6WXG\�IRXQG�WKDW�ZKROH�WUHH�KDUYHVWLQJ�
UHGXFHG�SURGXFWLYLW\�RQ�RYHU����SHUFHQW�RI�WKH�VWXG\�EORFNV�
LQ�6RXWK�E\�DQ�DYHUDJH�RI����SHUFHQW��+RZHYHU��WKH\�DOVR�
IRXQG�WKDW�D�RQH�WLPH�DSSOLFDWLRQ�RI�QLWURJHQ�DQG�SKRVSKRUXV�
IHUWLOL]HU�PDLQWDLQHG�SURGXFWLYLW\�DQG�LQFUHDVHG�SURGXFWLYLW\�
E\�DQ�DGGLWLRQDO����SHUFHQW�DERYH�WKH�VWHP�RQO\�KDUYHVW�OHYHO��

+DUYHVWLQJ�VODVK�UHPDLQLQJ�DIWHU�FRQYHQWLRQDO�KDUYHVWLQJ�
RI�OREOROO\�SLQH��3LQXV�WDHGD��LQ�WKH�&RDVWDO�3ODLQ�DORQJ�WKH�
*XOI�RI�0H[LFR�UHGXFHG�VLWH�SURGXFWLYLW\��GHFUHDVLQJ�VRLO�
RUJDQLF�PDWWHU�DQG�DVVRFLDWHG�QXWULHQWV�E\����SHUFHQW��6FRWW�



���
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DQG�'HDQ��������5HGXFWLRQV�RI�MDFN�SLQH��3��EDQNVLDQD��
KHLJKW�JURZWK�RI����SHUFHQW�RQ�ZKROH�WUHH�KDUYHVWHG�SORWV�LQ�
VLWHV�RI�4XHEHF�UHJLRQ�RI�&DQDGD�ZHUH�DWWULEXWHG�WR�ORZHU�
VRLO�PRLVWXUH�DQG�QXWULHQW�DYDLODELOLW\��7KLIIDXOW�DQG�RWKHUV�
�������7R�DYRLG�GHFUHDVHG�SURGXFWLYLW\�IURP�VRLO�FRPSDFWLRQ�
GXULQJ�ELRPDVV�KDUYHVWLQJ��-DQRZLDN�DQG�:HEVWHU���������
DIWHU�UHYLHZLQJ�WKH�VWDWH�RI�NQRZOHGJH�UHJDUGLQJ�WKH�LPSDFWV�
RI�LQWHQVLYH�IRUHVWU\�ZLWK�UHVSHFW�WR�LVVXHV�UHOHYDQW�WR�
ELRHQHUJ\�SURGXFWLRQ��UHFRPPHQGHG�XVLQJ�PDFKLQHU\�WKDW�LV�
VLPLODU�WR�ZKDW�LV�XVHG�LQ�FRQYHQWLRQDO�KDUYHVWLQJ��

:DWHU�TXDOLW\³,QFUHDVHG�ELRPDVV�KDUYHVWLQJ�DFWLYLWLHV�IRU�
D�ZRRG�WR�HQHUJ\�PDUNHW�PLJKW�KDYH�DGYHUVH�LPSDFWV�RQ�
ZDWHU�TXDOLW\�LQ�VWUHDPV��ULYHUV��DQG�ODNHV��,QFUHDVHG�URDG�
FRQVWUXFWLRQ�UHTXLUHG�IRU�ZRRG\�ELRPDVV�KDUYHVWLQJ�PLJKW�
OHDG�WR�VRLO�HURVLRQ��KLJK�VRLO�PRLVWXUH��DQG�LQFUHDVHG�UXQRII�
DQG�VHGLPHQWV�IURP�IRUHVW�URDGV�DQG�ODQGLQJV��-DQRZLDN�DQG�
:HEVWHU��������,QFUHDVHG�PDFKLQHU\�XVH�PLJKW�DOVR�LPSDFW�
WKH�ZDWHU�WDEOH�DW�WKH�KDUYHVW�VLWH��OHDGLQJ�WR�LPSHUPHDEOH�
VRLOV�IURP�FRPSDFWLRQ��5HPRYDO�RI�\RXQJHU�WUHHV�DQG�
ORSSLQJ�DQG�WRSSLQJ�GXULQJ�ELRPDVV�KDUYHVWV�PLJKW�GHFUHDVH�
OHDI�VXUIDFH�DUHD��UHVXOWLQJ�LQ�GHFUHDVHG�WUDQVSLUDWLRQ�DQG�
LQWHUFHSWLRQ��/DO�DQG�RWKHUV�������

0DFKLQH�UH�HQWU\�DW�KDUYHVW�VLWHV�PLJKW�LQFUHDVH�
VHGLPHQWDWLRQ�DQG�ÀRZ�OHYHOV�LQ�ZDWHUZD\V��LQFUHDVLQJ�
WKH�FKDQFHV�RI�VHGLPHQW�PRYHPHQW�LQWR�ZHWODQGV�WKURXJK�
GDPDJHG�HURVLRQ�FRQWURO�IHDWXUHV��)UHTXHQW�KDUYHVWV�PLJKW�
LQFUHDVH�VXVSHQGHG�VROLGV�DQG�DOXPLQXP�OHYHOV�LQ�ZDWHU��
UDLVLQJ�DFLGL¿FDWLRQ�OHYHOV�DQG�QHJDWLYHO\�LPSDFWLQJ�¿VK�
DQG�RWKHU�DTXDWLF�RUJDQLVPV��*ULJDO��������,Q�DGGLWLRQ��
ZRRG\�ELRPDVV�KDUYHVWLQJ�DGMDFHQW�WR�ZDWHUZD\V�PLJKW�
LQFUHDVH�WKH�SUREDELOLW\�RI�KLJKHU�ZDWHU�WHPSHUDWXUHV��
GLVWXUEHG�FKHPLVWU\��DQG�UHGXFHG�FODULW\�WKDW�ZRXOG�GDPDJH�
ELRORJLFDO�FRPPXQLWLHV�DQG�DOWHU�HFRORJLFDO�SURFHVVHV�
�-DQRZLDN�DQG�:HEVWHU��������$XVW�DQG�%OLQQ��������
UHYLHZHG�EHVW�PDQDJHPHQW�SUDFWLFHV�IRU�WLPEHU�KDUYHVWLQJ�
DQG�VLWH�SUHSDUDWLRQ�LQ�WKH�HDVWHUQ�8QLWHG�6WDWHV�LQ�WHUPV�RI�
ZDWHU�TXDOLW\�DQG�SURGXFWLYLW\�UHVHDUFK�GXULQJ�IRU�WKH�WLPH�
SHULRG�EHWZHHQ������DQG�������DQG�FRQFOXGHG�WKDW�HIIHFWV�
RI�KDUYHVWLQJ�RQ�IRUHVW�K\GURORJ\�DUH�KLJKO\�YDULDEOH�DFURVV�
VLWHV�DQG�WLPH�SHULRGV��+RZHYHU��KDUYHVWLQJ�LPSDFWV�RQ�IRUHVW�
K\GURORJ\�DUH�OLNHO\�WR�EH�JUHDWHU�LPPHGLDWHO\�IROORZLQJ�
KDUYHVW��ZLWK�WKH�UHFRYHU\�WR�SUHKDUYHVW�FRQGLWLRQV�WDNLQJ�XS�
WR���\HDUV�

%LRGLYHUVLW\³7KH�H[WUDFWLRQ�RI�DGGLWLRQDO�ELRPDVV�IRU�
ELRHQHUJ\�FRXOG�GHJUDGH�KDELWDWV�EH\RQG�WKH�UDQJH�RI�
QDWXUDO�YDULDELOLW\�DQG�SURGXFH�QHJDWLYH�HIIHFWV�RQ�VRPH�
VSHFLHV��-DQRZLDN�DQG�:HEVWHU��������,QFUHDVHG�DFFHVV�DQG�
LQWHQVLW\�RI�KDUYHVW�FDQ�DOVR�IUDJPHQW�KDELWDWV�DQG�DGYHUVHO\�
LPSDFW�ZLOGOLIH�FRUULGRUV��)OHWFKHU�DQG�RWKHUV�������/DO�DQG�
RWKHUV��������1DWXUDO�GLVWXUEDQFHV�VXFK�DV�¿UH��ZLQG��DQG�
SHVW�RXWEUHDNV�SHUPLW�D�FRQWLQXRXV�VXSSO\�RI�GHDGZRRG�LQ�
XQPDQDJHG�IRUHVWV��,QWHQVLYH�IRUHVW�PDQDJHPHQW�OHDGLQJ�WR�

UHPRYDO�RI�VWXPSV�PLJKW�UHGXFH�WKH�DPRXQW�RI�GHDGZRRG�
WKDW�LV�FRQVLGHUHG�HVVHQWLDO�WR�IRUHVW�HFRV\VWHPV�DQG�SURYLGHV�
KDELWDWV�IRU�GLIIHUHQW�RUJDQLVPV��+XPSKUH\�DQG�RWKHUV��������

7KH�UHPRYDO�RI�UHVLGXHV�DQG�VWXPSV�PLJKW�QHJDWLYHO\�
DOWHU�WKH�HQWLUH�VRLO�IDXQD�FRPPXQLW\�DQG�VWUXFWXUH�RI�
WKH�IRRG�ZHE��KDUPLQJ�VPDOO�PDPPDOV��DQG�UHGXFLQJ�
HFRORJLFDO�QLFKHV��WKHUHE\�ORZHULQJ�GLYHUVLW\�DQG�QXPEHUV�RI�
LQYHUWHEUDWHV�VXFK�DV�VSLGHUV�DQG�SUHGDWRU\�LQVHFWV��(FNH�DQG�
RWKHUV��������7KHUH�LV�DOVR�D�FKDQFH�RI�LQVHFWV�RU�RWKHU�ZRRG�
FRORQL]LQJ�VSHFLHV�JHWWLQJ�WUDSSHG�LQ�ZRRG�EXUQW�IRU�IXHO��

+RZHYHU��LQWHQVLYH�IRUHVW�PDQDJHPHQW�SUDFWLFHV�FRQWUROOLQJ�
SHVWV�DQG�GLVHDVH�FDQ�DOVR�LPSURYH�IRUHVW�KDELWDWV��)RU�
H[DPSOH��FHUWDLQ�IXQJL�VSHFLHV�FDXVH�URRW�DQG�EXWW�URW�
GLVHDVH�WR�FRQLIHUV�ZRUOGZLGH��6WXPS�UHPRYDO�DVVRFLDWHG�
ZLWK�ZKROH�WUHH�KDUYHVWLQJ�JHQHUDOO\�OHDGV�WR�VLJQL¿FDQW�
UHGXFWLRQV�LQ�WKH�DUHD�RI�WKH�VWXPS�FRORQL]HG�E\�WKHVH�
IXQJL��UHGXFLQJ�WKH�ULVN�RI�DWWDFN��7KRU�DQG�6WHQOLG��������
&RQYHUVHO\��WKH�KDUYHVWLQJ�RI�IRUHVW�UHVLGXHV�DQG�VWXPSV�
ZRXOG�DOVR�IDYRU�SLRQHHULQJ�VSHFLHV�RI�ÀRUD�WKDW�DUH�DOVR�
PRUH�WROHUDQW�RI�H[SRVXUH�DQG�VRLO�PRLVWXUH�OHYHOV��:KHQ�
DOO�ELRPDVV�LV�UHPRYHG��JURZWK�WKHVH�VSHFLHV�LV�PRUH�
YLJRURXV��SDUWLFXODUO\�WKH�LQYDVLYH�QRQIRUHVW�¿HOG�YHJHWDWLRQ��
ZKLFK²LI�LW�LV�QRW�PDQDJHG²PLJKW�OHDG�WR�D�UHGXFWLRQ�LQ�
WLPEHU�SURGXFWLYLW\��:DOPVOH\�DQG�*RGEROG��������6FRWW�
DQG�'HDQ��������DOVR�VXJJHVW�WKDW�LQ�WKH�*XOI�&RDVWDO�3ODLQ��
VRLO�DQDO\VHV�FRXOG�EH�XVHG�WR�LGHQWLI\�KDUYHVWLQJ�VLWHV�DW�
ULVN�RI�KDUYHVWLQJ�LQGXFHG�SURGXFWLYLW\�ORVV��DQG�IHUWLOL]DWLRQ�
WUHDWPHQW�FRXOG�EH�XVHG�WR�DYRLG�SURGXFWLYLW\�ORVV�FDXVHG�E\�
ZKROH�WUHH�KDUYHVWLQJ�

0HWD�DQDO\VLV�E\�)OHWFKHU�DQG�RWKHUV��������RI�VWXGLHV�RQ�
FURSV�EHLQJ�XVHG�RU�FRQVLGHUHG�LQ�WKH�8QLWHG�6WDWHV��IRXQG�
WKDW�YHUWHEUDWH�GLYHUVLW\�DQG�DEXQGDQFH�DUH�JHQHUDOO\�ORZHU�
LQ�ELRIXHO�FURS�KDELWDWV�UHODWLYH�WR�WKH�QRQ�FURS�KDELWDWV��
7KH\�IRXQG�GLYHUVLW\�HIIHFWV�DUH�ORZHU�IRU�SLQH�DQG�SRSODU�
WKDQ�IRU�FRUQ��DQG�ELUGV�RI�FRQVHUYDWLRQ�FRQFHUQ�H[SHULHQFH�
ORZHU�QHJDWLYH�HIIHFWV��+RZHYHU��IRU�PLQLPL]LQJ�LPSDFWV�
RI�ELRIXHO�FURSV�RQ�ELRGLYHUVLW\��WKH\�VXJJHVW�SUDFWLFHV�WKDW�
UHGXFH�FKHPLFDO�LQSXWV��LQFUHDVH�KHWHURJHQHLW\�ZLWKLQ�¿HOGV��
DQG�GHOD\�KDUYHVWV�XQWLO�DIWHU�ELUG�EUHHGLQJ��0DQ\�RI�WKHVH�
SUDFWLFHV�PLJKW�DOUHDG\�EH�LQFRUSRUDWHG�XQGHU�LQWHQVLYH�
PDQDJHPHQW�UHJLPHV�LQ�6RXWK�DQG�FRXOG�EH�LQFRUSRUDWHG�
LQWR�ELRPDVV�SURGXFWLRQ�V\VWHPV�DQG�PDQDJHPHQW�SODQQLQJ�
XVHG�WR�DYRLG�DGYHUVH�LPSDFW�RQ�IRUHVWHG�ODQGVFDSHV�

5HVXOWV�RI�GLUHFW�DQG�LQGLUHFW�ODQG�XVH�FKDQJH�WR�DJULFXOWXUDO�
URZ�V\VWHPV�FDQ�DOVR�FDXVH�KDELWDW�ORVV��-RQVHOO��������7KH�
ODQG�XVH�FKDQJH�IURP�QDWXUDO�IRUHVWV�WR�IRUHVW�SODQWDWLRQV��
LQFOXGLQJ�VKRUW�URWDWLRQ�ZRRG\�FURSV��LV�RI�WKH�JUHDWHVW�
FRQFHUQ�IURP�DQ�HFRORJLFDO�SRLQW�RI�YLHZ��:HDU�DQG�RWKHUV�
�������,QWHUYHQWLRQV�IRFXVHG�RQ�HFRORJLFDO�UHVWRUDWLRQ�RU�IXHO�
UHGXFWLRQ�DFWLYLWLHV�DVVRFLDWHG�ZLWK�ZRRG\�ELRPDVV�ZRXOG�
DOVR�EHQH¿W�ZLOGOLIH�KDELWDW��-DQRZLDN�DQG�:HEVWHU��������



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

+RZHYHU��ELRPDVV�SURGXFWLRQ�PLJKW�DOVR�KDYH�QHJDWLYH�
FRQVHTXHQFHV�XQOHVV�FRRUGLQDWHG�ZLWK�EUHHGLQJ�DQG�QHVWLQJ�
VHDVRQV�DQG�PDLQWDLQLQJ�FRYHU�IRU�RYHUZLQWHULQJ�VPDOO�
PDPPDO�VSHFLHV��%LHV��������

-XVW�DV�LPSRUWDQW�WR�VRXWKHUQHUV��EXW�OHVV�TXDQWL¿DEOH��DUH�WKH�
SRWHQWLDO�LPSDFWV�RI�LQFUHDVHG�ZRRG\�ELRPDVV�UHPRYDOV�RQ�
TXDOLW\�RI�OLIH�LVVXHV��DHVWKHWLFV��FRPPXQLW\�UHODWLRQVKLSV��
DQG�DSSUHFLDWLRQ�RI�IRUHVW�ODQG�DV�DQ�LQWHJUDO�SDUW�RI�WKH�
VRFLDO�DQG�SK\VLFDO�ODQGVFDSH��:HDU�DQG�RWKHUV�������

',6&866,21�$1'�&21&/86,216

0DUNHWV

2XU�GHPDQG�DQDO\VLV�VKRZV�WKDW�WKH�FRQVXPSWLRQ�
UHTXLUHPHQWV�IRU�ZRRG�IURP�ELRHQHUJ\�PDUNHWV�ZRXOG�QRW�
OLNHO\�EH�PHW�E\�XUEDQ�ZRRG�ZDVWH�DORQH��DQG�WKDW�GHPDQGV�
IRU�ZRRG\�ELRPDVV�ZRXOG�UHTXLUH�KDUYHVWLQJ�UHVLGXHV�RU�
ELRPDVV�IURP�WLPEHU�PDUNHWV�E\�������¿J���������3ULFHV�
IRU�DOO�IRUHVW�SURGXFWV�ZRXOG�OLNHO\�LQFUHDVH��UHVXOWLQJ�LQ�
LQFUHDVHG�UHWXUQV�WR�IRUHVW�ODQGRZQHUV��3ULFH�FKDQJHV�DUH�
JUHDWHU�WKDQ�FKDQJHV�LQ�UHPRYDOV�RU�LQYHQWRU\��FRQVLVWHQW�
ZLWK�DQ�LQHODVWLF�PDUNHW�UHVSRQVH��$OWKRXJK�UHPRYDOV�DUH�
UHVSRQVLYH�WR�SULFH�FKDQJHV��KLJKHU�UHPRYDOV�DW�KLJKHU�
SULFHV���IRUHVW�LQYHQWRULHV�ZLOO�DOVR�GHSHQG�RQ�IDFWRUV�OLNH�
IRUHVW�JURZWK��DIIRUHVWDWLRQ�RI�DJULFXOWXUDO�RU�SDVWXUH�
ODQGV��LQWHQVLYH�PDQDJHPHQW�RI�IRUHVW�ODQG��DQG�LQFUHDVHG�
SODQWDWLRQV�RI�IDVW�JURZLQJ�VSHFLHV��7KH�PRGHOV�XVHG�IRU�
RXU�DQDO\VLV�DWWHPSW�WR�DFFRXQW�IRU�WKHVH�IDFWRUV��EXW�IXWXUH�
FRQGLWLRQV�DUH�FORXGHG�E\�ODUJH�XQFHUWDLQWLHV�DERXW�GHPDQG�
DQG�VXSSO\�IDFWRUV��&RQVLVWHQW�ZLWK�FKDSWHU����WKH�PDUNHW�
PRGHO�LQGLFDWHV�WKDW�LQFUHDVHG�SULFHV�XQGHU�ELRHQHUJ\�
IXWXUHV�ZRXOG�PLWLJDWH�WKH�ORVV�RI�IRUHVW�ODQG�LQ�WKH�IXWXUH��
3ODQWHG�SLQH�IRUHVW�DUHD�LV�WKH�PRVW�UHVSRQVLYH�WR�WKHVH�SULFH�
WUHQGV��%LRHQHUJ\�GHPDQGV�ZRXOG�UHVXOW�LQ�GHFOLQLQJ�XVH�RI�
WLPEHU�E\�IRUHVW�LQGXVWU\��ZLWK�LPSDFWV�PRUH�SURQRXQFHG�IRU�
SXOS�EDVHG�LQGXVWULHV�WKDQ�IRU�VDZWLPEHU�LQGXVWULHV��

:LWK�KLJK�GHPDQG�IRU�ZRRG\�ELRPDVV��VDZWLPEHU�LQGXVWULHV�
FRXOG�DOVR�EH�LPSDFWHG��DOWKRXJK�DW�ORZHU�OHYHOV��7KLV�
SURMHFWLRQ�LV�FRQVLVWHQW�ZLWK�VWXGLHV�E\�$XOLVL�DQG�RWKHUV�
�������DQG�*DOLN�DQG�RWKHUV���������ZKR�IRXQG�WKDW�
SXOSZRRG�PDUNHWV�DUH�PRUH�OLNHO\�WR�EH�LPSDFWHG�E\�DQ�
HPHUJLQJ�ZRRG�EDVHG�HQHUJ\�LQGXVWU\��)XUWKHUPRUH��$XOLVL�
DQG�RWKHUV��������VXJJHVW�WKDW�VDZPLOOV�PLJKW�EHQH¿W�IURP�
WKH�KLJKHU�SULFHV�SDLG�E\�ELRHQHUJ\�PDUNHWV�IRU�VHFRQGDU\�
SURGXFWV�VXFK�DV�VDZGXVW�DQG�FKLSV��2XU�VLPXODWLRQ�LQGLFDWHV�
WKDW�DW�KLJK�OHYHOV�RI�ELRHQHUJ\�GHPDQGV��WKH�VRIWZRRG�
VDZWLPEHU�LQGXVWU\�ZRXOG�HYHQWXDOO\�EH�DGYHUVHO\�LPSDFWHG��

)RUHVW�LQGXVWU\�PLJKW�DOVR�IDFH�LQFUHDVHG�IHHGVWRFN�SULFHV�IRU�
WKHLU�SXOS�DQG�VDZWLPEHU�RSHUDWLRQV��,Q�WKH�ORQJ�UXQ��SULFH�

LQFUHDVHV�IRU�VRIWZRRG�QRQVDZWLPEHU�DUH�OHVV�VHYHUH�WKDQ�IRU�
KDUGZRRG�QRQVDZWLPEHU�EHFDXVH�SLQH�SODQWDWLRQ�DUHD�FDQ�
UHVSRQG�TXLFNO\��DQG�KDUGZRRG�SODQWDWLRQV�DUH�QRW�FRPPRQ�
LQ�WKH�6RXWK��

,QFUHDVHG�IRUHVW�SURGXFWLYLW\�FRXOG�PRGHUDWH�SULFH�JURZWK�
DQG�UHVXOW�LQ�KLJKHU�UDWHV�RI�UHPRYDOV�DQG�LQYHQWRULHV��
$OWKRXJK�SURGXFWLYLW\�KDV�JURZQ�VXEVWDQWLDOO\�LQ�WKH�
6RXWK�DV�D�UHVSRQVH�WR�LQWHQVLYH�PDQDJHPHQW�DQG�JHQHWLF�
LPSURYHPHQWV��SURGXFWLYLW\�HIIHFWV�DUH�QRW�OLPLWHG�WR�
VRIWZRRGV��3ULFH�LQFUHDVHV�DUH�VPDOOHVW�ZLWK�SURGXFWLYLW\�
JURZWK�VWUDWHJLHV�WKDW�H[WHQG�WR�DOO�PDQDJHPHQW�W\SHV�DORQJ�
ZLWK�DQ�LQFUHDVH�LQ�VKRUW�URWDWLRQ�SODQWDWLRQV��([SDQGLQJ�
GHPDQGV�IRU�ELRHQHUJ\�ZRXOG�QRW�QHFHVVDULO\�UHGXFH�WKH�
OHYHOV�RI�IRUHVW�LQYHQWRULHV��2XU�VLPXODWLRQV�VKRZ�WKDW�DQ�
LQFUHDVH�LQ�GHPDQG�IURP�WKH�HQHUJ\�LQGXVWU\��FRXSOHG�ZLWK�
SURGXFWLYLW\�LQFUHDVHV��FRXOG�OHDG�WR�KLJKHU�OHYHOV�RI�ERWK�
UHPRYDOV�DQG�LQYHQWRU\��

:LWK�PDQDJHPHQW�DQG�WHFKQRORJLFDO�DGYDQFHPHQWV��ZRRG\�
ELRHQHUJ\�PDUNHWV�FRXOG�UHVXOW�LQ�LQFUHDVHV�LQ�LQYHQWRU\��
UHPRYDOV��IRUHVW�DFUHDJH��DQG�UHWXUQV�WR�ODQGRZQHUV��
6RXWKHUQ�IRUHVWV�FRXOG�EH�PDQDJHG�WR�SURGXFH�VXEVWDQWLDOO\�
PRUH�WLPEHU�IRU�ELRHQHUJ\�DQG�RWKHU�IRUHVW�SURGXFWV�
FRQVLVWHQW�ZLWK�WKH�SURMHFWLRQV�VKRZQ�LQ�FKDSWHU���

7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKH�IXWXUH�WUDMHFWRU\�RI�VRXWKHUQ�
IRUHVWV�ZLOO�GHSHQG�RQ�WKH�VWDWH�RI�ZRRG�EDVHG�HQHUJ\�
PDUNHWV�DV�LQÀXHQFHG�E\�WHFKQRORJLFDO�GHYHORSPHQWV�DQG�
FRVW�FRQVLGHUDWLRQV��0DUNHWV�ZLOO�DOVR�EH�VKDSHG�E\�RWKHU�
XQNQRZQV��LQFOXGLQJ�WKH�DPRXQW�RI�UHQHZDEOH�HQHUJ\�WKDW�
ZLOO�FRPH�IURP�VRODU��ZLQG��DQG�RWKHU�VRXUFHV�RI�UHQHZDEOH�
HQHUJ\��6LPLODU�WR�DQ\�QDVFHQW�LQGXVWU\��WKH�IXWXUH�RI�ZRRG�
EDVHG�HQHUJ\�ZLOO�GHSHQG�RQ�D�QXPEHU�RI�XQFHUWDLQWLHV��
LQFOXGLQJ�WKH�FRVWV�RI�SURGXFWLRQ��WHFKQRORJLFDO�
EUHDNWKURXJKV��WKH�JRYHUQPHQW�SROLFLHV�WKDW�VXSSRUW�
UHQHZDEOH�WHFKQRORJLHV��IRUHVW�SURGXFWLYLW\�GHFLVLRQV��DQG�WKH�
H[SDQVLRQ�RI�VKRUW�URWDWLRQ�ZRRG\�FURSV��$ORQJ�WKHVH�OLQHV��
LI�FDUERQ�PDUNHWV�HPHUJH�DQG�FDUERQ�FUHGLWV�IRU�GLVSODFLQJ�
IRVVLO�IXHOV�ZLWK�ZRRG\�ELRHQHUJ\�DUH�FRQVLGHUHG��PRUH�
FKDQJHV�LQ�IRUHVW�PDQDJHPHQW�DQG�VKRUW�URWDWLRQ�ZRRG\�
FURSV�PLJKW�EH�H[SHFWHG��EXW�LQFOXVLRQ�RI�WKHVH�GHWDLOV�LV�
EH\RQG�WKH�VFRSH�RI�WKLV�FKDSWHU��

7HFKQRORJLHV

2Q�WKH�ZRRG\�ELRPDVV�EDVHG�HQHUJ\�WHFKQRORJ\�IURQW��WKHUH�
LV�QR�HPHUJHQW�IDYRULWH��(YHQ�VXSSRVHGO\�³ORZ�KDQJLQJ�
IUXLWV´�VXFK�DV�FR�¿ULQJ�IDFH�VLJQL¿FDQW�FKDOOHQJHV��VXFK�
DV�ERLOHU�DVK�GHSRVLWLRQ��FRUURVLRQ��DQG�IHHGVWRFN�VHOHFWLRQ��
)HGHUDO�DQG�6WDWH�JRYHUQPHQWV��DORQJ�ZLWK�IRUHVW�LQGXVWU\��
DUH�LQYHVWLQJ�UHVHDUFK�GROODUV�LQWR�WKHVH�WHFKQRORJLHV�ZLWK�
KRSHV�RI�FRPPHUFLDO�VXFFHVV��'LIIHUHQW�W\SHV�RI�ZRRG\�
ELRHQHUJ\�RFFXS\�GLIIHUHQW�SODFHV�RQ�WKH�FRVW�IHDVLELOLW\�
VSHFWUXP��:RRG�SHOOHWV�DUH�DOUHDG\�IHDVLEOH�XQGHU�FXUUHQW�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

PDUNHWV��ZKLOH�ELRIXHOV�DUH�QRW�HFRQRPLFDOO\�FRPSHWLWLYH�DW�
WKH�FXUUHQW�OHYHO�RI�WHFK�QRORJ\�

$GYDQWDJHV�RI�ZRRG�SHOOHWL]DWLRQ�LQFOXGH�KLJK�HQHUJ\�WR�
ZHLJKW�UDWLR��ORZHU�FDSLWDO�UHTXLUHPHQWV��DELOLW\�WR�RSHUDWH�
SURGXF�WLRQ�IDFLOLWLHV�DW�D�YDULHW\�RI�VFDOHV�EDVHG�RQ�GHPDQG�
RU�ZRRG�VXSSO\��ORZHU�FRVWV�RI�VKLSSLQJ�WKH�¿QDO�SURGXFW��
HDVLHU�KDQGOLQJ��DQG��PRVW�RI�DOO��KLJK�GHPDQG�LQ�(XURSHDQ�
FRXQ�WULHV��&RQYHUVHO\��SUHIHUUHG�FRQYHUVLRQ�WHFKQRORJLHV�
IRU�ZRRG�EDVHG�IXHOV�UHPDLQ�ODUJHO\�XQFHUWDLQ�EHFDXVH�RI�
WKH�KLJK�FRVW�RI�SURGXFWLRQ��SURMHFW�VSHFL¿F�IDFWRUV��DQG�
HQYLURQPHQWDO�VWDQGDUGV��0F.HQGU\��������7KH�KLJK�XQLW�
FRVW�RI�ZRRG\�ELRPDVV�EDVHG�HQHUJ\�LV�ODUJHO\�DWWULEXWHG�
WR�KLJK�KDUYHVWLQJ�DQG�WUDQVSRUW�FRVWV��IRU�H[DPSOH��
PDNLQJ�ZRRG\�ELRPDVV�EDVHG�HWKDQRO�FRPSHWLWLYH�ZLWK�
VWDUFK�EDVHG�HWKDQRO�RU�JDVROLQH�ZRXOG�UHTXLUH�UHGXFHG�
FDSLWDO�FRVWV�WKURXJK�WHFKQRORJ\�LPSURYHPHQWV��UHGXFHG�
IHHGVWRFN�FRVWV��SULPDULO\�IURP�\LHOG�LPSURYHPHQW���DQG�
GHQVL¿FDWLRQ�RI�ZRRG�DW�WKH�KDUYHVW�VLWH�WR�ORZHU�KDUYHVWLQJ�
FRVWV��$ODYDODSDWL�DQG�/DO�������'ZLYHGL�DQG�RWKHUV�������
-DFNVRQ�DQG�RWKHUV��������7KH�FRVW�RI�WUDQVSRUW�IURP�WKH�
VXSSO\�VRXUFH��IRU�H[DPSOH��WKH�IRUHVW��WR�WKH�FRQYHUVLRQ�SODQW�
DOVR�GHWHUPLQHV�WKH�YLDELOLW\�RI�WKH�PDQXIDFWXUHG�SURGXFW�
�HOHFWULFLW\��KHDW��RU�OLTXLG�IXHOV���2YHUFRPLQJ�WKLV�VLJQL¿FDQW�
FKDOOHQJH�UHTXLUHV�WKDW�SODQWV�KDYH�HDV\�DFFHVV�WR�WKH�ZRRG�
VXSSO\�DQG�WR�GLVWULEXWLRQ�PDUNHWV��

1R�VSHFLHV�JURXS�KDV�HPHUJHG�DV�D�IDYRULWH�IRU�ZRRG\�
ELRHQHUJ\��%RWK�VRIWZRRGV�DQG�KDUGZRRGV�FDQ�EH�FR�¿UHG�
ZLWK�FRDO��XVHG�LQ�FRPELQHG�KHDWLQJ�DQG�SRZHU�SODQWV��DQG�
FRPSUHVVHG�IRU�ZRRG�SHOOHW�SURGXFWLRQ��6SHOWHU�DQG�7RWK�
�������(YLGHQFH�VXSSRUWLQJ�D�FOHDU�SUHIHUHQFH�IRU�KDUGZRRG�
RU�VRIWZRRG�VSHFLHV�IRU�ZRRG�EDVHG�OLTXLG�IXHO�LV�ODFNLQJ�DV�
ZHOO��=KX�DQG�3DQ��������VXJJHVW�WKDW�VXO¿WH�SUHWUHDWPHQW�
WR�RYHUFRPH�OLJQRFHOOXORVHV�UHFDOFLWUDQFH�SURFHVV�KROGV�
SURPLVH�IRU�ZRRG\�ELRPDVV�FRQYHUVLRQ��HVSHFLDOO\�IRU�
VRIWZRRG�VSHFLHV��+RZHYHU��VRIWZRRGV�FRQWDLQ�PRUH�
OLJQLQ�WKDQ�KDUGZRRGV��*DOEH�DQG�=DFFKL��������PHDQLQJ�
WKDW�WKH�FRQYHUVLRQ�WR�OLTXLG�IXHOV�PLJKW�EH�OHVV�HI¿FLHQW�
LQ�VRIWZRRGV�EHFDXVH�OLJQLQ�QHHGV�WR�EH�UHPRYHG�GXULQJ�
WKH�SUHWUHDWPHQW�SURFHVV��(YHQ�=KX�DQG�3DQ��������QRWHG�
WKDW�LQ�RQH�RI�WKH�PRVW�FRPPRQ�SUHWUHDWPHQW�SURFHVVHV�
�DFLG�FDWDO\]HG�VWHDP�H[SORVLRQ��VXJDU�ZDV�VXFFHVVIXOO\�
UHFRYHUHG�IURP�KDUGZRRGV��IRU�H[DPSOH�����WR����SHUFHQW�
UHFRYHU\�IURP�SRSODUV��FRPSDUHG�WR�OHVV�HQFRXUDJLQJ�
UHVXOWV�IRU�VRIWZRRG�VSHFLHV��

5HJDUGOHVV�RI�WKH�FRQYHUVLRQ�WHFKQRORJ\�HPSOR\HG��D�
FRQWLQXRXV�ORQJ�WHUP�ÀRZ�RI�ZRRG�ZRXOG�EH�QHHGHG�DV�UDZ�
PDWHULDO��%HFDXVH�PDQ\�6RXWKHUQ�6WDWHV�DUH�HPSKDVL]LQJ�
UHQHZDEOH�WHFKQRORJLHV��QHZ�FR�¿ULQJ�DQG�FRPELQHG�KHDW�
DQG�SRZHU�SODQWV�DQG�HWKDQRO�ELRUH¿QHULHV�DUH�OLNHO\�WR�EH�
HVWDEOLVKHG�LQ�WKH�IXWXUH��([SDQVLRQ�RI�WKLV�VHFWRU²PRUH�
ZRRG\�ELRPDVV�EDVHG�HQHUJ\�SODQWV�RU�H[SDQVLRQ�RI�H[LVWLQJ�

IDFLOLWLHV�WR�DFKLHYH�HFRQRPLHV�RI�VFDOH²ZLOO�EH�DVVRFLDWHG�
ZLWK�DQ�LQFUHDVH�LQ�WKH�GHPDQG�IRU�ZRRG�¿EHU��7R�PHHW�WKH�
EXUJHRQLQJ�GHPDQG�IRU�ZRRG\�ELRPDVV�IRU�HQHUJ\�HVWLPDWHG�
E\�6576�VLPXODWLRQ�UXQV��PHUFKDQWDEOH�WLPEHU�DQG�VPDOO�
GLDPHWHU�ZRRG�ZRXOG�EH�UHTXLUHG�LQ�DGGLWLRQ�WR�ORJJLQJ�
UHVLGXHV�RU�ZRRG�ZDVWH�VXFK�DV�VDZGXVW��VKDYLQJV��DQG�FKLSV�
IURP�RWKHU�ZRRG�SURGXFW�PDQXIDFWXULQJ�SURFHVVHV��

7HFKQRORJLFDO�DGYDQFHPHQWV�DUH�HVVHQWLDO�IRU�PDNLQJ�ZRRG�
HQHUJ\�FRPSHWLWLYH�ZLWK�RWKHU�VRXUFHV�VXFK�DV�JDVR�OLQH�
DQG�FRDO��3ROLF\�VXSSRUW�IRU�ZRRG\�ELRPDVV�EDVHG�HQHUJ\��
D�QDVFHQW�LQGXVWU\��PLJKW�KHOS�LQ�DWWDLQLQJ�FRPPHUFLDO�
YLDELOLW\�DQG�GHYHORSLQJ�D�PDWXUH�PDUNHW��

3ROLFLHV

$YDLODEOH�SROLF\�LQVWUXPHQWV�KDYH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV��$JXLODU�DQG�6DXQGHUV�������$ODYDODSDWL�
DQG�RWKHUV��������)LQDQFLDO�LQFHQWLYHV�DOORZ�GLUHFWO\�
PHDVXUHPHQWV�RI�WKHLU�LPSDFW�RQ�SULFHV��0RUHRYHU��WKH\�
FDQ�SURPRWH�VXVWDLQHG�GHPDQG�IRU�DQG�VXSSO\�RI�HQHUJ\�
IHHGVWRFNV��DQG�FDQ�ORZHU�WKH�FDSLWDO�FRVWV�RI�LQYHVWPHQWV��
+RZHYHU��IXQGLQJ�IRU�WKHVH�SURJUDPV�LV�YXOQHUDEOH�GXULQJ�
KDUG�HFRQRPLF�WLPHV��5HJXODWLRQV�VXFK�DV�UHQHZDEOH�
SRUWIROLR�VWDQGDUGV�DUH�HDV\�WR�DGRSW��DQG�SURGXFHUV�
JHQHUDOO\�EHDU�LQFXUUHG�FRVWV��+RZHYHU��WKHVH�W\SHV�RI�
SROLFLHV�PLJKW�VXIIHU�IURP�LQÀH[LELOLW\��DQG�LQIRUPDWLRQ�
QHHGHG�IRU�HIIHFWLYH�WDUJHWLQJ�FDQ�EH�HOXVLYH��$�EHWWHU�
RSWLRQ�PLJKW�EH�WR�GHYHORS�D�VXLWH�RI�SROLF\�RSWLRQV�JHDUHG�
WRZDUGV�ZRRG\�ELRPDVV�EDVHG�HQHUJ\��)RU�H[DPSOH��
DQ�(QYLURQPHQWDO�DQG�(QHUJ\�6WXG\�,QVWLWXWH�SURSRVDO�
�������VXJJHVWV�WKDW�LQ�XQFHUWDLQ�WLPHV��DQ�LQWHJUDWHG�
SROLF\�DSSURDFK�IRU�ELRHQHUJ\�PLJKW�LQFOXGH��LQYHQWRU\LQJ�
ELRHQHUJ\�UHVRXUFHV�DQG�PDUNHWV�DQG�GHYHORSLQJ�D�ORQJ�
UDQJH�ELRHQHUJ\�SODQ��GHYHORSLQJ�VXVWDLQDEOH�IHHGVWRFN�
SURGXFWLRQ�JXLGHOLQHV��GHYHORSLQJ�ORFDOO\�DSSURSULDWH�
IHHGVWRFNV�DQG�FRQYHUVLRQ�WHFKQRORJLHV��FUHDWLQJ�HDVHPHQW�
SURJUDPV�IRU�VXVWDLQDEOH�IHHGVWRFN�SURGXFWLRQ��HVWDEOLVKLQJ�
PLQLPXP�UHQHZDEOH�IXHO�VWDQGDUGV��HQDFWLQJ�D�ORZ�FDUERQ�
IXHO�VWDQGDUG��SURPRWLQJ�LQWHUDJHQF\�FRRSHUDWLRQ�DQG�
FRRSHUDWLRQ�ZLWK�RWKHU�6WDWHV��SURYLGLQJ�WD[�LQFHQWLYHV�
IRU�SURGXFHUV�DQG�UHWDLO�GLVWULEXWRUV��DQG�OHYHUDJLQJ�6WDWH�
UHVRXUFHV�WKURXJK�)HGHUDO�DQG�SULYDWH�SDUWQHUVKLSV�

*LYHQ�FXUUHQW�ORJLVWLFDO�DQG�WHFKQRORJLFDO�FKDOOHQJHV��
GHYHORSLQJ�D�PDWXUH�ZRRG\�ELRPDVV�EDVHG�HQHUJ\�PDUNHW�
ZRXOG�OLNHO\�GHSHQG�RQ�VRPH�OHYHO�RI�JRYHUQPHQW�VXSSRUW�WKDW�
LQFOXGHV�¿QDQFLDO�LQFHQWLYHV�DQG�RWKHU�UHJXODWRU\�DQG�VXSSRUW�
SROLFLHV��,QGHHG��VXFK�SROLFLHV�KDYH�HPHUJHG�LQ�YDULRXV�IRUPV��
LQFOXGLQJ�UHVHDUFK�DQG�GHYHORSPHQW��FRQVXPSWLRQ�LQFHQWLYHV�
�VXFK�DV�IXHO�WD[�UHGXFWLRQV���SURGXFWLRQ�LQFHQWLYHV��VXFK�DV�
WD[�LQFHQWLYHV��GLUHFW�VXEVLGLHV��DQG�ORDQ�JXDUDQWHHV���DQG�
PDQGDWRU\�FRQVXPSWLRQ�UHTXLUHPHQWV��7KHVH�DQG�IXWXUH�
SROLFLHV�IRU�SURGXFWLRQ��FRQYHUVLRQ�WHFKQRORJLHV��DQG�PDUNHWV�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

DQG�GLVWULEXWLRQ�FDQ�SRWHQWLDOO\�LPSDFW�WKH�SURGXFWLRQ�DQG�
FRPPHUFLDOL]DWLRQ�RI�ZRRG\�ELRPDVV�IRU�HQHUJ\��EXW�PLJKW�
DOVR�DOWHU�WKH�HFRV\VWHP�VHUYLFHV�SURYLGHG�E\�IRUHVWV��

)LQDQFLDO�LQFHQWLYHV�PLJKW�IDFLOLWDWH�WKH�LQFUHDVHG�SURGXFWLRQ�
DQG�GLYHUVLRQ�RI�ZRRG\�ELRPDVV��OLNHO\�LQFUHDVLQJ�ZRRG�
GHPDQG�DQG�DGGLQJ�WR�WKH�SUR¿WDELOLW\�RI�ODQGRZQHUV�
DQG�WKRVH�HQJDJHG�LQ�ZRRG�WR�HQHUJ\�FRQYHUVLRQ��6WDQG�
LPSURYHPHQW�DQG�UHVWRUDWLRQ�DFWLYLWLHV�SULRULWL]HG�E\�6WDWHV��
VXFK�DV�ODQG�UHFRYHU\�DQG�FRVW�VKDUH�SURJUDPV��PLJKW�KHOS�
ODQGRZQHUV�PDNH�WKH�ORQJ�WHUP�LQYHVWPHQWV��6XSSRUW�IRU�
ZHHG�DQG�SHVW�PDQDJHPHQW��VXFK�DV�WKH�SLQH�EDUN�EHHWOH�
SUHYHQWLRQ�SURJUDP�LQ�9LUJLQLD��PLJKW�DOVR�LQFUHDVH�ELRPDVV�
DYDLODELOLW\��%HVW�PDQDJHPHQW�SUDFWLFHV�DQG�KDUYHVWLQJ�
JXLGHOLQHV�GHYHORSHG�HVSHFLDOO\�IRU�ELRHQHUJ\�FRXOG�UHVWULFW�
ZRRG�DYDLODELOLW\�E\�UHGXFLQJ�KDUYHVWLQJ�LPSDFWV�WKURXJK�
PLQLPXP�WLOODJH�DQG�UHGXFHG�DSSOLFDWLRQV�RI�IHUWLOL]HUV�
DQG�SHVWLFLGHV��SURWHFWLQJ�ZLOGOLIH�FRUULGRUV��ULSDULDQ�
]RQHV��DQG�RWKHU�VHQVLWLYH�DUHDV��DQG�DGRSWLQJ�ZLOGOLIH�
KDELWDW�HQKDQFHPHQW�PHDVXUHV�VXFK�DV�OHDYLQJ�SDWFKHV�RI�
XQGLVWXUEHG�DUHDV��SURPRWLQJ�FHUWDLQ�VSHFLHV�PL[WXUHV�DQG�
FURS�URWDWLRQV��DQG�UHWDLQLQJ�TXDQWLWLHV�RI�KDUYHVW�UHVLGXHV��
OLWWHU��GHDGZRRG��VQDJV��DQG�GHQ�WUHHV�

5HVHDUFK�DQG�WHFKQRORJ\�JUDQWV��FRXSOHG�ZLWK�VXEVLGLHV��
FRXOG�KHOS�GHYHORS�FXUUHQW�DQG�IXWXUH�ZRRG�IRU�HQHUJ\�
PDUNHWV��2WKHU�¿QDQFLDO�LQFHQWLYHV�WDUJHWLQJ�HQHUJ\�
SURGXFHUV�PLJKW�DOVR�IDYRU�WKH�SURJUHVV�RI�QHZ�FRQYHUVLRQ�
WHFKQRORJLHV�DQG�WKH�LQWHJUDWLRQ�RI�QHZ�WHFKQRORJLHV�ZLWK�
H[LVWLQJ�RQHV��3ROLF\�HIIRUWV�JHDUHG�WRZDUGV�GHYHORSPHQW�
RI�JDVL¿FDWLRQ�WHFKQLTXHV�RU�DQ�LQWHJUDWHG�SURFHVV�
ZLWK�ELRPDVV�EDVHG�HOHFWULFLW\�JHQHUDWLRQ�ZRXOG�OLNHO\�
LQFUHDVH�WKH�SURGXFWLRQ�RI�ZRRG\�ELRPDVV�EDVHG�HQHUJ\��
7HFKQRORJLFDO�LQQRYDWLRQV�FKDQQHOHG�WRZDUGV�UHGXFLQJ�
IHHGVWRFN�SURGXFWLRQ�FRVWV�DUH�VLJQL¿FDQW��DV�WKH\�DUH�OLNHO\�
WR�VSLNH�WKH�GHPDQG�RI�ZRRG��OXULQJ�DZD\�VRPH�VKDUH�IURP�
WUDGLWLRQDO�IRUHVW�LQGXVWULHV��

$�ZLGH�DUUD\�RI�SROLF\�LQVWUXPHQWV�JHDUHG�WRZDUGV�
LPSURYLQJ�WKH�PDUNHWLQJ�DQG�GLVWULEXWLRQ�RI�ZRRG\�ELRPDVV�
EDVHG�ELRHQHUJ\²VXFK�DV�DSSOLDQFH�HI¿FLHQF\�VWDQGDUGV��
PDQGDWRU\�XWLOLW\�JUHHQ�SRZHU�RSWLRQV��DQG�UHQHZDEOH�
SRUWIROLR�VWDQGDUGV²FRXOG�SOD\�D�SLYRWDO�UROH�LQ�GHFLGLQJ�
ZKHUH�WKH�ZRRG±WR�HQHUJ\�FRQYHUVLRQ�SODQWV�DQG�GLVWULEXWLRQ�
FHQWHUV�DUH�VHW�XS��%HFDXVH�ORFDWLRQ�RI�LQIUDVWUXFWXUH�
WUDQVODWHV�WR�LQFUHDVHG�GHPDQG�IRU�IRUHVW�ELRPDVV��WKH�
FRQGLWLRQV�RI�QHDUE\�IRUHVWV�PLJKW�FKDQJH��

(FRQRPLF�DQG�WHFKQRORJLFDO�XQFHUWDLQWLHV�PLJKW�LQÀXHQFH�
WKH�LPSDFWV�WKDW�FXUUHQW�DQG�IXWXUH�SROLFLHV�KDYH�RQ�VRXWKHUQ�
IRUHVWV��+RZHYHU��WKH�JUHDW�YDULHW\�RI�SROLFLHV²DQG�WKH�
PXOWLWXGH�RI�ZD\V�LQ�ZKLFK�WKH�FDQ�LQWHUDFW²FRQIRXQGV�
HIIRUWV�WR�SUHGLFW�WKHLU�SRWHQWLDO�HIIHFWV��3ROLFLHV�DGGUHVVLQJ�
RWKHU�HQYLURQPHQWDO�DQG�VRFLHWDO�EHQH¿WV�DVVRFLDWHG�ZLWK�
IRUHVWV�DQG�ZRRG�WR�HQHUJ\�PDUNHWV�PLJKW�DOVR�DOWHU�WKH�

LPSDFWV�RI�ELRHQHUJ\�SROLFLHV��,Q�SDUWLFXODU��HPHUJHQFH�RI�
FDUERQ�PDUNHWV�FRXOG�VSXU�IXUWKHU�JURZWK�LQ�WKH�ZRRG�WR�
HQHUJ\�LQGXVWU\��EXW�IRUPXODWLQJ�D�SROLF\�PHFKDQLVP�WR�
UHDOL]H�FDUERQ�SD\PHQWV�LV�D�KXJH�FKDOOHQJH��)RU�H[DPSOH��
XQGHU�WKH�&DUERQ�&DS�DQG�7UDGH�%LOO�FXUUHQWO\�LQ�WKH�8�6��
&RQJUHVV��PDQ\�IRUHVW�ODQGRZQHUV�ZRXOG�QRW�TXDOLI\�IRU�
FDUERQ�PDUNHW�EHQH¿WV�EHFDXVH�WKH\�ZRXOG�QRW�JHW�FUHGLW�IRU�
H[LVWLQJ�OHYHOV�RI�FDUERQ�VHTXHVWUD�WLRQ��QRU�FRXOG�WKH\�PHHW�
VHTXHVWUDWLRQ�SHUPDQHQFH�VWDQGDUGV�

6XVWDLQDELOLW\�,VVXHV

3URGXFWLRQ�RI�ZRRG\�ELRPDVV�IRU�ELRHQHUJ\�FDQ�KHOS�
PHHW�HQHUJ\�JRDOV��EXW�FDQ�DOVR�VWLPXODWH�DFFHOHUDWHG�
KDUYHVWLQJ��ZLWK�SRWHQWLDOO\�QHJDWLYH�LPSOLFDWLRQV�IRU�
IRUHVW�HFRV\VWHPV��5HGXFWLRQ�RI�VRLO�QXWULHQWV�DV�ZHOO�DV�
VRLO�FRPSDFWLRQ�ZRXOG�OLNHO\�GHFUHDVH�IRUHVW�SURGXFWLYLW\��
,QWHQVLYH�ELRPDVV�UHPRYDO�PLJKW�DIIHFW�DTXDWLF�FRPPXQLWLHV�
E\�LQFUHDVLQJ�HURVLRQ��UXQRII��DQG�ZDWHUZD\�VHGLPHQWDWLRQ��
,QWHQVLYH�IRUHVW�PDQDJHPHQW�PLJKW�DOVR�GHJUDGH�IRUHVW�
KDELWDW�FRQGLWLRQV��QHJDWLYHO\�DIIHFWLQJ�ÀRUD�DQG�IDXQD�DQG�
UHGXFLQJ�ELRGLYHUVLW\��/DQG�XVH�FKDQJHV�IURP�QDWXUDO�IRUHVW�
WR�PDQDJHG�SODQWDWLRQV�PLJKW�DGYHUVHO\�DIIHFW�LPSHULOHG�
VSHFLHV�LQ�FHUWDLQ�ORFDWLRQV��VHH�FKDSWHU������+RZHYHU��
FKDQJHV�IURP�DJULFXOWXUDO�V\VWHPV�WR�IRUHVWV�PLJKW�LPSURYH�
KDELWDW�FRQGLWLRQV��)XUWKHU��WKH�KLJKJUDGLQJ�RI�VWDQGV�
JHQHUDOO\�REVHUYHG�GXULQJ�VRPH�WLPEHU�KDUYHVWLQJ�PLJKW�EH�
HOLPLQDWHG�ZLWK�ELRPDVV�KDUYHVWLQJ��

,QWHQVLYH�ZRRG\�ELRPDVV�UHPRYDO�PLJKW�DOVR�KDYH�VRPH�
QHJDWLYH�LPSOLFDWLRQV�IRU�FRPPXQLW\�UHODWLRQVKLSV��
DHVWKHWLFV��DQG�SXEOLF�SHUFHSWLRQV�DERXW�IRUHVW�ODQG�DV�
DQ�LQWHJUDO�FRPSRQHQW�RI�VRXWKHUQ�HFRV\VWHPV��3RWHQWLDO�
LPSDFWV�RQ�IRUHVW�HFRV\VWHPV�DW�ORFDO�DQG�UHJLRQDO�OHYHOV�LV�
PRVW�OLNHO\�WR�FKDOOHQJH�WKH�IRUHVWU\�FRPPXQLW\�WR�FRQVXOW�
QHZ�UHVHDUFK�¿QGLQJV�OLNH�WKRVH�VXPPDUL]HG�EHORZ�DQG�
XSGDWH�H[LVWLQJ�FHUWL¿FDWLRQ�V\VWHPV�ZLWK�JXLGHOLQHV�RQ�
KRZ��ZKHQ��DQG�ZKHUH�ZRRG\�ELRPDVV�UHPRYDOV�VKRXOG�EH�
FRQGXFWHG��

-DQRZLDN�DQG�:HEVWHU��������SURYLGH�D�IUDPHZRUN�WKDW�
LQFOXGHV�DGDSWLQJ�PDQDJHPHQW�WR�VLWH�FRQGLWLRQV��LQFUHDVLQJ�
IRUHVWHG�ODQG�ZKHUH�IHDVLEOH��XVLQJ�ELRPDVV�KDUYHVWV�DV�D�
UHVWRUDWLRQ�WRRO��HYDOXDWLQJ�WKH�SRVVLELOLW\�RI�IHUWLOL]DWLRQ�DQG�
ZRRG�DVK�UHF\FOLQJ��DQG�UHWDLQLQJ�GHDGZRRG�DQG�VWUXFWXUDO�
KHWHURJHQHLW\�IRU�ELRGLYHUVLW\��

+HQQHQEHUJ�DQG�RWKHUV��������VXJJHVW�FUHDWLQJ�SURWHFWHG�
DUHDV�WKDW�FDQ�EH�XVHG�WR�FRQVHUYH�UHOHYDQW�SRUWLRQV�RI�
ELRGLYHUVLW\��

/DO�DQG�RWKHUV��������VLPLODUO\�UHSRUW�D�VHW�RI�QLQH�FULWHULD�
WKDW�DUH�QHFHVVDU\�WR�WKH�SXUVXLW�RI�VXVWDLQDEOH�ZRRG\�
ELRPDVV�H[WUDFWLRQ��UHIRUHVWDWLRQ�DQG�SURGXFWLYH�FDSDFLW\��
ODQG�XVH�FKDQJH��ELRGLYHUVLW\�FRQVHUYDWLRQ��VRLO�TXDOLW\�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

DQG�HURVLRQ�SUHYHQWLRQ��K\GURORJLF�SURFHVVHV��SUR¿WDELOLW\��
FRPPXQLW\�EHQH¿WV��VWDNHKROGHU�SDUWLFLSDWLRQ��DQG�
FRPPXQLW\�DQG�KXPDQ�ULJKWV��

)OHWFKHU�DQG�RWKHUV��������UHFRPPHQG�WKH�IROORZLQJ�
VWUDWHJLHV�WR�HQVXUH�KDELWDW�IRU�ELRGLYHUVLW\��UHGXFLQJ�
KDUYHVWLQJ�LPSDFWV�WKURXJK�PLQLPXP�WLOODJH�DQG�UHGXFHG�
IHUWLOL]HUV�DQG�SHVWLFLGHV��SURWHFWLQJ�ZLOGOLIH�FRUULGRUV��
ULSDULDQ�]RQHV��DQG�RWKHU�VHQVLWLYH�DUHDV��DQG�DGRSWLQJ�
ZLOGOLIH�KDELWDW�HQKDQFHPHQW�PHDVXUHV�VXFK�DV�OHDYLQJ�
SDWFKHV�RI�XQGLVWXUEHG�DUHDV��SURPRWLQJ�FHUWDLQ�VSHFLHV�
PL[WXUHV�DQG�FURS�URWDWLRQV��DQG�UHWDLQLQJ�TXDQWLWLHV�RI�
KDUYHVW�UHVLGXHV��OLWWHU��GHDGZRRG��VQDJV��DQG�GHQ�WUHHV�

0XOWL�VWDNHKROGHU�HIIRUWV�VXFK�DV�WKH�5RXQGWDEOH�RQ�
6XVWDLQDEOH�%LRIXHOV�DQG�WKH�*OREDO�%LRHQHUJ\�3DUWQHUVKLS�
IRU�ELRPDVV�KDUYHVWLQJ�DUH�DOUHDG\�XQGHUZD\��7KH�
5RXQGWDEOH�RQ�6XVWDLQDEOH�%LRIXHOV�DQG�*OREDO�%LRHQHUJ\�
3DUWQHUVKLS�DUH�LQ�WKH�SURFHVV�RI�GHYHORSLQJ�JOREDO�SULQFLSOHV�
DQG�FULWHULD�IRU�GHYHORSLQJ�D�VHW�RI�JOREDO��VFLHQFH�EDVHG�
FULWHULD�DQG�LQGLFDWRUV�FRXSOHG�ZLWK�¿HOG�H[DPSOHV�DQG�
EHVW�SUDFWLFHV��LQFOXGLQJ�EHQFKPDUNV��IRU�ELRHQHUJ\�
VXVWDLQDELOLW\��

,Q�DGGLWLRQ�WR�WKH�RYHUDOO�VFDOH�RI�ELRPDVV�SURGXFWLRQ��WKH�
ORFDWLRQ�DQG�PHWKRGV�RI�ZRRG\�ELRPDVV�KDUYHVWV�ZRXOG�
DIIHFW�WKH�KHDOWK��YLWDOLW\��DQG�HFRORJLFDO�IXQFWLRQ�RI�VRXWKHUQ�
IRUHVWV��([LVWLQJ�FHUWL¿FDWLRQ�V\VWHPV�VXFK�DV�WKH�)RUHVW�
6WHZDUGVKLS�&RXQFLO��$PHULFDQ�7UHH�)DUP�6\VWHP��DQG�
6XVWDLQDEOH�)RUHVWU\�,QLWLDWLYH�KDYH�FULWHULD�DQG�LQGLFDWRUV�WR�
VDIHJXDUG�VLWH�SURGXFWLYLW\��ZDWHU�TXDOLW\��DQG�ELRGLYHUVLW\�
EXW�VRPH�DGGLWLRQDO�LQGLFDWRUV�PD\�EH�UHTXLUHG�IRU�ZRRG\�
ELRPDVV�KDUYHVWV��)RU�H[DPSOH��DQ�LQGLFDWRU�PLJKW�EH�QHHGHG�
WR�DGGUHVV�KDUYHVW�UHVLGXHV�OHIW�RQ�VLWH�WR�PDLQWDLQ�KDELWDW�IRU�
VPDOO�PDPPDOV��LQVHFWV��UHSWLOHV��DQG�DPSKLELDQV��/HYHOV�RI�
QHFHVVDU\�UHVLGXHV�ZRXOG�GHSHQG�RQ�VLWH�VSHFL¿F�FRQGLWLRQV��
DOWKRXJK�JHQHUDO�JXLGHOLQHV�FRXOG�EH�IRUPXODWHG�DW�6WDWH�RU�
6RXWKZLGH�OHYHOV��6LPLODUO\��HURVLRQ�SUHYHQWLQJ�LQGLFDWRUV�
�VXFK�DV�WKRVH�SURKLELWLQJ�KDUYHVWV�RQ�VKDOORZ�DQG�QXWULHQW�
SRRU�VRLOV��ZRXOG�QHHG�WR�FRQVLGHU�VSHFL¿F�VRLO�FRQGLWLRQV�
VXFK�DV�GHSWK�RI�VRLOV��QXWULHQW�FRQGLWLRQV��DQG�UHJHQHUDWLRQ�
SRWHQWLDO��

%LRPDVV�KDUYHVWLQJ�DW�WKH�OHYHOV�H[SORUHG�LQ�WKLV�FKDSWHU�
FRXOG�KDYH�QHJDWLYH�LPSOLFDWLRQV�IRU�IXWXUH�IRUHVW�FRQGLWLRQV�
DQG�HFRV\VWHP�VHUYLFHV�ÀRZLQJ�IURP�VRXWKHUQ�IRUHVWV�
LQFOXGLQJ�ZDWHU��FKDSWHU�����DQG�ZLOGOLIH�ELRGLYHUVLW\�
�FKDSWHU������7KHVH�RXWFRPHV�GHSHQG�RQ�WKH�DPRXQW�DQG�
ORFDWLRQ�RI�KDUYHVWLQJ��EXW�SHUKDSV�PRUH�FULWLFDOO\�RQ�
WKH�PDQDJHPHQW�VWUDWHJLHV�XVHG��7KH�UHVHDUFK�GHVFULEHG�
DERYH�LQGLFDWHV�WKDW�PDQDJHPHQW�V\VWHPV�FDQ�EH�GHVLJQHG�
WR�PLWLJDWH�GDPDJHV�WR�YDULRXV�HFRV\VWHP�VHUYLFHV��2I�
FRXUVH��WKLV�UHTXLUHV�PDQDJHPHQW�SODQQLQJ�WKDW�DGGUHVVHV�
PDQDJHPHQW�REMHFWLYHV�LQ�WKH�FRQWH[W�RI�ORFDO�FRQGLWLRQV��

7KH�QHHG�IRU�DGGLWLRQDO�EHVW�PDQDJHPHQW�SUDFWLFHV�RU�
RWKHU�JXLGHOLQHV�ZLOO�GHSHQG�RQ�WKH�UDWH�RI�GHYHORSPHQW�
RI�WKH�ELRHQHUJ\�VHFWRU��ZKLFK�LV�KLJKO\�XQFHUWDLQ��7KH�
DFFHSWDELOLW\�RI�WKHVH�DSSURDFKHV�ZRXOG�GHSHQG�RQ�WKH�
SURFHVV�RI�XSGDWLQJ�EHVW�PDQDJHPHQW�SUDFWLFHV��ZKLFK�ZRXOG�
LGHDOO\�FRPELQH�SXEOLF�LQYROYHPHQW�ZLWK�D�VFLHQFH�EDVHG�
SURFHVV�DW�DSSURSULDWH�VFDOHV��$ODYDODSDWL�DQG�/DO�������

6800$5<

:RRG�EDVHG�HQHUJ\�PDUNHWV�KDYH�EHHQ�SURSRVHG�DV�D�PHDQV�
WR�HQVXUH�VXVWDLQDEOH�IRUHVWV��HQKDQFH�HQHUJ\�VHFXULW\��
SURPRWH�HQYLURQPHQWDO�TXDOLW\��DQG�UHDOL]H�VRFLDO�EHQH¿WV��
+RZHYHU��VHYHUDO�FRPSOH[�LVVXHV�DUH�LQÀXHQFLQJ�WKH�
DELOLW\�WR�GHYHORS�WKHVH�PDUNHWV�LQ�HFRQRPLFDOO\�HI¿FLHQW��
HQYLURQPHQWDOO\�EHQLJQ��DQG�VRFLDOO\�GHVLUDEOH�ZD\V��
7KHVH�LVVXHV�LQFOXGH�ELRPDVV�DYDLODELOLW\�RU�VXSSO\��PDUNHW�
FRPSHWLWLYHQHVV�DQG�WHFKQRORJ\�GHYHORSPHQW��VXSSRUWLYH�
)HGHUDO�DQG�6WDWH�SROLFLHV��WUDGHRIIV�ZLWK�WUDGLWLRQDO�IRUHVW�
SURGXFW�LQGXVWULHV��VXVWDLQ�DELOLW\��DQG�HFRV\VWHP�LQWHJULW\��

7KLV�FKDSWHU�KDV�IRFXVHG�RQ�IRXU�LQWHUUHODWHG�GLPHQVLRQV�
RI�ELRHQHUJ\�IXWXUHV�UHODWHG�WR�VRXWKHUQ�IRUHVWV��PDUNHWV��
WHFKQRORJLHV��SROLFLHV��DQG�VXVWDLQDELOLW\��$FURVV�WKH�YDULRXV�
ELRHQHUJ\�VFHQDULRV��WKHVH�QHZ�GHPDQGV�ZRXOG�DIIHFW�WKH�
PDUNHWV�IRU�DOO�ZRRG�SURGXFWV�DQG�OHDG�WR�SULFH�LQFUHDVHV�IRU�
WLPEHU�SURGXFWV�DQG�KLJKHU�UHWXUQV�WR�SULYDWH�ODQGRZQHUV��
7KH�GHJUHH�WR�ZKLFK�RWKHU�ZRRG�FRQVXPHUV�DUH�LPSDFWHG�
ZRXOG�GHSHQG�RQ�H[SDQVLRQ�LQ�VXSSO\��ZKLFK�LQ�WXUQ�GHSHQGV�
RQ�LQWHQVL¿FDWLRQ�RI�IRUHVW�PDQDJHPHQW�DQG�FKDQJHV�LQ�ODQG�
XVH��SULPDULO\�IURP�DJULFXOWXUDO�WR�IRUHVWU\���

1HZ�GHPDQGV�IRU�ELRHQHUJ\�ZLOO�EH�GHWHUPLQHG�E\�
H[SDQVLRQ�RI�H[LVWLQJ�WHFKQRORJLHV²IRU�H[DPSOH��SHOOHWV�DQG�
FR�¿ULQJ�ZLWK�FRDO²EXW�PRUH�FULWLFDOO\�RQ�WKH�HPHUJHQFH�
RI�QHZ�WHFKQRORJLHV�WKDW�DUH�QRW�\HW�HFRQRPLFDOO\�YLDEOH��
$FFHOHUDWHG�WHFKQRORJLFDO�GHYHORSPHQWV�DQG�UHGXFHG�
SURGXFWLRQ�FRVWV�PLJKW�EH�DFKLHYHG�WKURXJK�YDULRXV�
SROLFLHV�DW�)HGHUDO�DQG�6WDWH�OHYHOV��7KH�VXVWDLQDELOLW\�
LVVXHV�VXUURXQGLQJ�ELRHQHUJ\�DUH�GH¿QHG�E\�WKH�QHJDWLYH�
H[WHUQDOLWLHV�DVVRFLDWHG�ZLWK�DFFHOHUDWHG�KDUYHVWLQJ�LQ�WKH�
6RXWK��5HVHDUFK�LQGLFDWHV�WKDW�PDQDJHPHQW�V\VWHPV�DQG�
VWDQGDUGV�FDQ�EH�GHVLJQHG�WR�SURWHFW�WKHVH�YDOXHV��GH¿QLQJ�
DQRWKHU�LQWHUIDFH�ZLWK�IXWXUH�SROLF\�

$OO�RI�WKHVH�GLPHQVLRQV�DUH�IUDXJKW�ZLWK�XQFHUWDLQW\��0DUNHW�
IXWXUHV�GHSHQG�RQ�GHPDQGV�IRU�WUDGLWLRQDO�ZRRG�SURGXFWV�
DQG�RQ�HQHUJ\�SULFHV��7HFKQRORJ\�GHYHORSPHQW�GHSHQGV�RQ�
UHVHDUFK�IXQGLQJ�EXW�DOVR�RQ�XQNQRZDEOH�OLPLWV�WR�WHFKQLFDO�
IHDVLELOLW\�DQG�WKH�SURVSHFW�RI�HFRQRPLF�UHWXUQV��3ROLF\�
GHYHORSPHQW�LV�KLJKO\�XQFHUWDLQ�DQG�IXQGDPHQWDOO\�HQJDJHV�
WUDGHRIIV�DPRQJ�HQHUJ\��HQYLURQPHQW��FRPPXQLW\��DQG�RWKHU�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

VRFLHWDO�REMHFWLYHV��7KH�UHODWLRQVKLS�EHWZHHQ�KDUYHVWLQJ�DW�
XQSUHFHGHQWHG�OHYHOV�DQG�IRUHVW�HFRV\VWHP�VHUYLFHV�LV�QRW�
IXOO\�NQRZQ��

7KLV�FKDSWHU�OD\V�RXW�D�EURDG�UDQJH�RI�SRWHQWLDO�GHYHORSPHQWV�
DQG�PDQDJHPHQW�RSWLRQV��&OHDUO\�WKH�SDWK�WR�VXVWDLQDEOH�
ELRHQHUJ\�IXWXUHV�ZLOO�LQYROYH�HQKDQFLQJ�NQRZOHGJH��
PRQLWRULQJ�FKDQJHV��XSGDWLQJ�H[SHFWDWLRQV��DQG�QDUURZLQJ�
WKH�RYHUDOO�XQFHUWDLQW\�DERXW�IXWXUH�SURVSHFWV��7KHVH�LVVXHV�
ZLOO�OLNHO\�EH�WKH�IRFXV�RI�IRUHVW�DVVHVVPHQWV�IRU�\HDUV�WR�
FRPH�
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7KH�IXWXUH�RI�ZRRG\�ELRHQHUJ\�PDUNHWV�GHSHQGV�RQ�D�
PXOWLWXGH�RI�IDFWRUV�VXFK�DV�VXSSO\�DQG�DYDLODELOLW\�RI�
ZRRG�ELRPDVV��DGYDQFHPHQWV�LQ�FRQYHUVLRQ�WHFKQRORJLHV��
LPSURYHPHQWV�LQ�KDUYHVWLQJ��FROOHFWLRQ��VWRUDJH��
GHQVL¿FDWLRQ��SUHSURFHVVLQJ��DQG�WUDQVSRUWDWLRQ��SURGXFW�
SULFHV�DQG�HODVWLFLWLHV��LQIUDVWUXFWXUH��DQG�SURGXFWLYLW\�
LQFUHDVHV��

'HWHUPLQLQJ�PDQ\�VXFK�IDFWRUV�ZLWK�FRQ¿GHQFH�ZDV�
GLI¿FXOW��DQG�RXU�DQDO\VLV�WRROV�ZHUH�OLPLWHG��7KH�
ELRHFRQRPLF�PRGHO�WKDW�ZH�HPSOR\HG�IRU�PDUNHW�DQDO\VLV�
FDOFXODWHV�KDUYHVW�OHYHOV��UHODWHG�SULFHV��LQYHQWRU\��DQG�
DFUHDJH�DV�IXQFWLRQV�RI�LQSXW�GHPDQGV��SURGXFWLYLW\�
LQFUHDVHV��DQG�YDULRXV�DVVXPHG�SDUDPHWHUV��7KHVH�
UHODWLRQVKLSV�DUH�QRW�NQRZQ�ZLWK�KLJK�SUHFLVLRQ��DQG�WKH�
PDUNHW�DQDO\VLV�FDQQRW�DFFRXQW�IRU�HYHU\�HFRQRPLF�YDULDEOH�
DQG�VWUDWHJLF�UHVSRQVH�WR�WKH�LPSDFWV�RQ�HQHUJ\�PDUNHWV��
$SSO\LQJ�WKH�PRGHOV�WR�D�ODUJH�QXPEHU�RI�VFHQDULRV�SURYLGHV�
LQVLJKWV�LQWR�WKH�UDQJH�RI�SRWHQWLDO�PDUNHW�UHVSRQVHV�LQ�WKH�
IXWXUH��,PSURYHG�HVWLPDWHV�RI�WKH�YDULRXV�VXSSO\��GHPDQG��
DQG�SURGXFWLRQ�UHODWLRQVKLSV�ZRXOG�HQKDQFH�IRUHFDVWV�RI�
IXWXUH�PDUNHW�GHYHORSPHQWV��:KDW¶V�PRUH��KLJK�GHPDQG�
ELRHQHUJ\�IXWXUHV�LPSO\�LPSRUWDQW�WUDGHV�EHWZHHQ�ZRRG�
SURGXFWV�VHFWRUV�ZLWK�LPSOLFDWLRQV�IRU�HPSOR\PHQW��LQFRPH��
DQG�UXUDO�HFRQRPLHV�WKDW�ZDUUDQW�DGGLWLRQDO�VWXG\�

2XU�VW\OL]HG�DSSURDFK�WR�FRQVWUXFWLQJ�FRQVXPSWLRQ�
SURMHFWLRQV�IRU�WKH�UHJLRQ�OHDYHV�FHUWDLQ�DVSHFWV�RI�ELRHQHUJ\�
IXWXUHV�XQDGGUHVVHG��,PSRUWDQWO\��TXHVWLRQV�UHJDUGLQJ�
LQWHUUHJLRQDO�DQG�LQWHUQDWLRQDO�WUDGH�LQ�ZRRG�SURGXFWV�WKDW�
FRXOG�DIIHFW�WKH�XOWLPDWH�H[SUHVVLRQ�RI�UHJLRQDO�GHPDQGV�
ZHUH�QRW�GLUHFWO\�DGGUHVVHG��7UDGH�PRGHOLQJ�ZDV�EH\RQG�WKH�
VFRSH�RI�WKH�)XWXUHV�3URMHFW�DQG�H[SODLQV�ZK\�D�EURDG�UDQJH�
RI�IXWXUHV�ZDV�HYDOXDWHG²L�H���WR�FDSWXUH�D�UHDVRQDEOH�UDQJH�
RI�IXWXUHV�UHJDUGOHVV�RI�WKH�PHFKDQLVPV�OHDGLQJ�WR�GHPDQG�
RXWFRPHV��7KH�QDWLRQDO�DVVHVVPHQW�RI�WLPEHU�DQG�ZRRG�
SURGXFWV�PDUNHWV�FRQWDLQHG�LQ�WKH������53$�$VVHVVPHQW�
�,QFH�DQG�RWKHUV�������H[SORUHV�WUDGH�XQGHU�VLPLODU�VFHQDULRV�
DQG�VHUYHV�DV�D�XVHIXO�UHIHUHQFH�

:RRG\�ELRHQHUJ\�SURGXFWLRQ�PLJKW�EH�PRUH�FRVW�FRPSHWLWLYH�
XQGHU�D�JUHHQKRXVH�JDV�UHGXFWLRQ�VWUDWHJ\�WKDW�DVVLJQV�
D�PDUNHW�YDOXH�WR�FDUERQ�HPLVVLRQV��LQ�HIIHFW�DOORZLQJ�
VRFLDO�DQG�HQYLURQPHQWDO�EHQH¿WV�WR�EH�DFFUXHG�WR�ZRRG\�
ELRHQHUJ\��7KLV�DSSURDFK�FRXOG�PRQHWL]H�WKH�EHQH¿WV�JDLQHG�
WKURXJK�JUHHQKRXVH�JDV�UHGXFWLRQ��DQG�WKRVH�JDLQV�FRXOG�EH�
WUDGHG�LQ�D�FDUERQ�PDUNHW��$OWKRXJK�OLNHO\�WR�VSXU�IXUWKHU�
JURZWK�LQ�D�ELRHQHUJ\�LQGXVWU\��WKH�FDUERQ�PDUNHW�DSSURDFK�
KDV�\HW�WR�IRUPXODWH�D�YLDEOH�PHFKDQLVP�IRU�UHDOL]LQJ�FDUERQ�
SD\PHQWV�WR�IRUHVW�ODQGRZQHUV��

7KH�OHJDO�GH¿QLWLRQV�RI�ZKDW�TXDOL¿HV�DV�µIRUHVW�ELRPDVV¶�
XQGHU�GLIIHUHQW�SROLF\�GHVFULSWLRQV�ZRXOG�JHQHUDWH�ODUJH�
YDULDWLRQV�LQ�IRUHVW�ELRPDVV�XWLOL]DWLRQ�DQG�WKHUHIRUH�UHTXLUH�
UHVHDUFK�DWWHQWLRQ��)RU�H[DPSOH��WKH�(QHUJ\�,QGHSHQGHQFH�
6HFXULW\�$FW��������SURYLGHV�D�UHVWULFWHG�GH¿QLWLRQ�E\�
H[FOXGLQJ�ELRPDVV�IURP�SXEOLF�IRUHVWV�DQG�QDWXUDOO\�
UHJHQHUDWHG�SULYDWH�IRUHVWV��&RQYHUVHO\��WKH������)DUP�%LOO�
SURYLGHV�D�FRPSUHKHQVLYH�GH¿QLWLRQ�IRU�IRUHVW�ELRPDVV��

(VWLPDWHV�RI�WKH�YROXPH�RI�ZRRG\�PDWHULDO�WKDW�FDQ�
XVHG�IRU�HQHUJ\�SURGXFWLRQ�DW�VHFRQGDU\�ZRRG�SURGXFWV�
PDQXIDFWXULQJ�IDFLOLWLHV�DUH�LPSUHFLVH�DQG�EDVHG�RQ�YDU\LQJ�
DVVXPSWLRQV�DERXW�SURGXFWLRQ�IDFLOLWLHV�DQG�SHU�XQLW�
SURGXFWLRQ�SRWHQWLDO��$OVR�QHHGLQJ�UHVHDUFK�DWWHQWLRQ�LV�
FRPSUHKHQVLYH�DQDO\VHV�RI�VKRUW�URWDWLRQ�ZRRG\�FURSV�WKDW�
FDQ�EH�PDGH�DYDLODEOH�IRU�HQHUJ\�XVH��ODQG�XVH�WUDGHRIIV�
RI�VKRUW�URWDWLRQ�ZRRG\�FURSV�ZLWK�DJULFXOWXUH��SDVWXUHV��
DQG�IRUHVW�ODQG��DQG�SRWHQWLDO�IRU�SLQH�VZLWFKJUDVV�DQG�
RWKHU�DJURIRUHVWU\�V\VWHPV�WR�H[SDQG��3URGXFWLYLW\�JDLQV�
IURP�FKDQJLQJ�WKH�JHRJUDSKLF�UDQJH�RI�DJULFXOWXUH�DQG�
ZRRG\�ELRPDVV�IHHGVWRFNV�DQG�LPSURYLQJ�PDQDJHPHQW�LV�
DQRWKHU�UHVHDUFK�DUHD�WKDW�ZDUUDQWV�IXUWKHU�DWWHQWLRQ��DV�LV�
GRFXPHQWLQJ�ODQGRZQHU�ZLOOLQJQHVV�WR�SDUWLFLSDWH�LQ�IRUHVW�
ELRPDVV�PDUNHWV�DQG�LQFRUSRUDWLQJ�WKLV�LQIRUPDWLRQ�LQWR�
ZRRG\�ELRPDVV�VXSSO\�IXQFWLRQV��

$GGLWLRQDO�UHVHDUFK�LV�QHHGHG�WR�LGHQWLI\�VXVWDLQDELOLW\�LVVXHV�
VXUURXQGLQJ�ZRRG\�ELRPDVV�XWLOL]DWLRQ�IRU�HQHUJ\��7KH�
IRFXV�RI�WKHVH�FRQFHUQV�UDQJHV�IURP�SURGXFWLRQ�SURFHVVHV�WR�
FRQVXPSWLRQ�SURFHVVHV��IHHGVWRFN�SURGXFWLRQ��KDUYHVWLQJ��
WUDQVSRUW��FRQYHUVLRQ��GLVWULEXWLRQ��FRQVXPSWLRQ��DQG�ZDVWH�
GLVSRVDO��WR�MRE�FUHDWLRQ�DQG�VRFLHWDO�EHQH¿W�GLVWULEXWLRQ��
)XWXUH�UHVHDUFK�ZRXOG�QHFHVVDULO\�IRFXV�RQ�WKH�WUDGHRIIV�
DULVLQJ�IURP�ZRRG\�ELRPDVV�GLYHUVLRQ�IRU�HQHUJ\�XVH��
DQG�WKH�OHYHO�DW�ZKLFK�ZRRG\�ELRHQHUJ\�PLJKW�EHFRPH�
HFRORJLFDOO\��HFRQRPLFDOO\��DQG�VRFLDOO\�XQGHVLUDEOH�
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7KH�DXWKRUV�ZLVK�WR�WKDQN�5REHUW�-��+XJJHWW��-U���DQG�.DUHQ�
/��$EW��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��DQG�)UHGHULFN�-��5RVVL��6FKRRO�RI�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

)RUHVW�5HVRXUFHV�DQG�&RQVHUYDWLRQ��8QLYHUVLW\�RI�)ORULGD��
IRU�WKHLU�VXSSRUW�DQG�LQVLJKWV��7KDQNV�DUH�DOVR�GXH�WR�&DURO�
:KLWORFN�DQG�6KDZQD�5HLG�IURP�WKH�8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��IRU�
WHFKQLFDO�HGLWV�DQG�KHOS�LQ�SUHSDULQJ�*,6�PDSV�UHVSHFWLYHO\��

/,7(5$785(�&,7('

$EW��5�&���$EW��.�/��������3RWHQWLDO�LPSDFW�RI�ELRHQHUJ\�GHPDQG�RQ�WKH�
VXVWDLQDELOLW\�RI�WKH�VRXWKHUQ�IRUHVW�UHVRXUFH��-RXUQDO�RI�6XVWDLQDEOH�
)RUHVWU\�������������������

$EW��5���$EW��.���&XEEDJH��)���+HQGHUVRQ��-��������(IIHFW�RI�SROLF\�EDVHG�
ELRHQHUJ\�GHPDQG�RQ�VRXWKHUQ�WLPEHU�PDUNHWV��D�FDVH�VWXG\�RI�1RUWK�
&DUROLQD��%LRPDVV�DQG�%LRHQHUJ\��������������±�����

$EW��5�&���&XEEDJH��)�:���$EW��.�/��������3URMHFWLQJ�VRXWKHUQ�WLPEHU�
VXSSO\�IRU�PXOWLSOH�SURGXFWV�E\�VXEUHJLRQ��)RUHVW�3URGXFWV�-RXUQDO��
����±�����±���

$EW��5���&XEEDJH��)���3DFKHFR��*��������6RXWKHUQ�IRUHVW�UHVRXUFH�
DVVHVVPHQW�XVLQJ�WKH�6XEUHJLRQDO�7LPEHU�6XSSO\��6576��PRGHO��)RUHVW�
3URGXFWV�-RXUQDO�����������±���

$GDPV��'�0���$OLJ��5���&DOODZD\��-�0��>DQG�RWKHUV@��������7KH�)RUHVW�DQG�
$JULFXOWXUDO�6HFWRU�2SWLPL]DWLRQ�0RGHO��)$620���PRGHO�VWUXFWXUH�DQG�
DSSOLFDWLRQV��5HV��3DS��31:±53±�����3RUWODQG��25��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�5HVHDUFK�6WDWLRQ�����S��

$JXLODU��)�;���6DXQGHUV��$��������3ROLF\�LQVWUXPHQWV�SURPRWLQJ�ZRRG�
WR�HQHUJ\�XVHV�LQ�WKH�FRQWLQHQWDO�8QLWHG�6WDWHV��-RXUQDO�RI�)RUHVWU\����
�����������±����

$ODYDODSDWL��-���/DO��3��������:RRG\�ELRPDVV�IRU�HQHUJ\��DQ�RYHUYLHZ�RI�NH\�
HPHUJLQJ�LVVXHV��9LUJLQLD�)RUHVWV��)DOO���±��

$ODYDODSDWL��-�5�5���+RGJHV��$�:���/DO��3��>DQG�RWKHUV@��������6RXWKHUQ�
ELRHQHUJ\�URDGPDS��5HVHDUFK�7ULDQJOH�3DUN��1&��6RXWKHDVW�$JULFXOWXUH�
DQG�)RUHVWU\�(QHUJ\�5HVRXUFHV�$OOLDQFH��6$)(5���6RXWKHUQ�*URZWK�
3ROLFHV�%RDUG������S��

$PDFKHU��$�-���%DUUHWW��5�+���0RJKDGGDV��-�-���6WHSKHQV��6�/��������
3UHOLPLQDU\�HIIHFWV�RI�¿UH�DQG�PHFKDQLFDO�IXHO�WUHDWPHQWV�RQ�WKH�
DEXQGDQFH�RI�VPDOO�PDPPDOV�LQ�WKH�PL[HG�FRQLIHU�IRUHVW�RI�WKH�6LHUUD�
1HYDGD��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�������±��������±�����

$UQROG��&�/��������/DQG�XVH�LV�WKH�LVVXH��EXW�LV�ODQG�JUDQW�WKH�DQVZHU"�
-RXUQDO�RI�([WHQVLRQ���������KWWS���ZZZ�MRH�RUJ�MRH�����GHFHPEHU�
FRPP��KWPO��>'DWH�DFFHVVHG��-XQH���������@�

$VWURP��0���'\QHVLXV��0���+\ODQGHU��.���1LOVVRQ��&��������(IIHFWV�RI�VODVK�
KDUYHVW�RQ�EU\RSK\WHV�DQG�YDVFXODU�SODQWV�LQ�VRXWKHUQ�ERUHDO�IRUHVW�
FOHDU�FXWV��-RXUQDO�RI�$SSOLHG�(FRORJ\����������±�����

$XOLVL��$���6DXHU��$���:HOOLQJWRQ��)��������7UHHV�LQ�WKH�JUHHQKRXVH��ZK\�
FOLPDWH�FKDQJH�LV�WUDQVIRUPLQJ�WKH�IRUHVW�SURGXFWV�EXVLQHVV��:RUOG�
5HVRXUFHV�,QVWLWXWH�5HSRUW�����S��

$XVW��:���%OLQQ��&��������)RUHVWU\�EHVW�PDQDJHPHQW�SUDFWLFHV�IRU�WLPEHU�
KDUYHVWLQJ�DQG�VLWH�SUHSDUDWLRQ�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��DQ�RYHUYLHZ�
RI�ZDWHU�TXDOLW\�DQG�SURGXFWLYLW\�UHVHDUFK�GXULQJ�WKH�SDVW����\HDUV�
�������������:DWHU��$LU��DQG�6RLO�3ROOXWLRQ�)RFXV������±���

%HDFK��5���3DWWDQD\DN��6���<DQJ��-��>DQG�RWKHUV@��������(FRQRPHWULF�VWXGLHV�
RI�QRQ�LQGXVWULDO�SULYDWH�IRUHVW�PDQDJHPHQW��D�UHYLHZ�DQG�V\QWKHVLV��
)RUHVW�(FRQRPLFV�DQG�3ROLF\��������±����

%HODQJHU��5���+HGGHQ��5���/RULR��3��������0DQDJHPHQW�VWUDWHJLHV�WR�UHGXFH�
ORVVHV�IURP�WKH�VRXWKHUQ�SLQH�EHHWOH��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�
)RUHVWU\���������±����

%LHV��/��������7KH�ELRIXHOV�H[SORVLRQ��LV�JUHHQ�HQHUJ\�JRRG�IRU�ZLOGOLIH"�
:LOGOLIH�6RFLHW\�%XOOHWLQ����������±������

%LQJKDP��0�)���3UHVWHPRQ��-�3���0DF1DLU��'�$���$EW��5�&��������
0DUNHW�VWUXFWXUH�LQ�8�6��VRXWKHUQ�SLQH�URXQGZRRG��-RXUQDO�RI�)RUHVW�
(FRQRPLFV�������±����

%ORWWQLW]��9�+���&XUUDQ��0�$��������$�UHYLHZ�RI�DVVHVVPHQWV�FRQGXFWHG�
RQ�ELR�HWKDQRO�DV�D�WUDQVSRUWDWLRQ�IXHO�IURP�D�QHW�HQHUJ\��JUHHQKRXVH�
JDV��DQG�HQYLURQPHQWDO�OLIH�F\FOH�SHUVSHFWLYHV��-RXUQDO�RI�&OHDQHU�
3URGXFWLRQ������������������

%XUJHU��-�$��������6RLO�DQG�ORQJ�WHUP�VLWH�SURGXFWLYLW\�YDOXHV��,Q���
5LFKDUGVRQ��-���%MRUKHGHQ��5���+DNNLOD��3��>DQG�RWKHUV@��HGV��%LRHQHUJ\�
IURP�VXVWDLQDEOH�IRUHVWU\��JXLGLQJ�SULQFLSOHV�DQG�SUDFWLFH��'RUGUHFKW��
7KH�1HWKHUODQGV��.OXZHU�$FDGHPLF�3XEOLVKHUV�����±����

%XWOHU��%�-��������)DPLO\�IRUHVW�RZQHUV�RI�WKH�8QLWHG�6WDWHV��������
*HQ��7HFK��5HS��156±����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHUQ�5HVHDUFK�6WDWLRQ�����S�

&DUWHU��'���/DQJKROW]��0���6FKURHGHU��5��������%LRPDVV�UHVRXUFH�
DVVHVVPHQW�SDUW�,��DYDLODELOLW\�DQG�FRVW�DQDO\VLV�RI�ZRRG\�ELRPDVV�IRU�
*DLQHVYLOOH�UHJLRQDO�XWLOLWLHV��*DLQHVYLOOH��)/��8QLYHUVLW\�RI�)ORULGD��
6FKRRO�RI�)RUHVW�5HVRXUFHV�DQG�&RQVHUYDWLRQ������S�

'DWDEDVH�RI�6WDWH�,QFHQWLYHV�IRU�5HQHZDEOHV�DQG�(I¿FLHQF\��������VXPPDU\�
7DEOHV��)LQDQFLDO�LQFHQWLYHV�IRU�UHQHZDEOH�HQHUJ\�HQHUJ\�HI¿FLHQF\�DQG�
UXOHV��UHJXODWLRQV�DQG�SROLFLHV�IRU�UHQHZDEOH�HQHUJ\�HQHUJ\�HI¿FLHQF\��
KWWS���ZZZ�GVLUHXVD�RUJ�VXPPDU\WDEOHV�LQGH[�FIP"(( �	5( ���>'DWH�
DFFHVVHG��-XQH���������@�

'H�/D�7RUUH�8JDUWH��'���(QJOLVK��%���-HQVHQ��.��>DQG�RWKHUV@��������
(FRQRPLF�DQG�DJULFXOWXUDO�LPSDFWV�RI�HWKDQRO�DQG�ELRGLHVHO�H[SDQVLRQ��
6WXG\�UHSRUW�E\�8QLYHUVLW\�RI�7HQQHVVHH��$JULFXOWXUDO�(FRQRPLFV��KWWS���
EHDJ�DJ�XWN�HGX�SXE�(WKDQRODJLPSDFWV�SGI��>'DWH�DFFHVVHG���
-XO\���������@�

'H�/D�7RUUH�8JDUWH��'�*���5D\��'�(��������%LRPDVV�DQG�ELRHQHUJ\�
DSSOLFDWLRQV�RI�WKH�32/<6<6�PRGHOLQJ�IUDPHZRUN��%LRPDVV�DQG�
%LRHQHUJ\�������������±�����

'H�/D�7RUUH�8JDUWH��'�*���5D\��'�(���7LOOHU��.�+��������8VLQJ�WKH�
32/<6<6�PRGHOLQJ�IUDPHZRUN�WR�HYDOXDWH�HQYLURQPHQWDO�LPSDFWV�
LQ�DJULFXOWXUH��,Q��5REHUWVRQ��7���(QJOLVK��%�&���$OH[DQGHU��5�5���HGV��
(YDOXDWLQJ�QDWXUDO�UHVRXUFH�XVH�LQ�DJULFXOWXUH��$PHV��,$��,RZD�6WDWH�
8QLYHUVLW\�3UHVV�����±����

'ZLYHGL��3���$ODYDODSDWL��-��������6WDNHKROGHUV¶�SHUFHSWLRQV�RQ�IRUHVW�
ELRPDVV�EDVHG�ELRHQHUJ\�GHYHORSPHQW�LQ�WKH�6RXWKHUQ�8�6��(QHUJ\�
3ROLF\����������±�����

'ZLYHGL��3���$ODYDODSDWL��-�5�5���/DO��3��������&HOOXORVLF�HWKDQRO�SURGXFWLRQ�
LQ�WKH�8QLWHG�6WDWHV��FRQYHUVLRQ�WHFKQRORJLHV��FXUUHQW�SURGXFWLRQ�
VWDWXV��HFRQRPLFV��DQG�HPHUJLQJ�GHYHORSPHQWV��(QHUJ\�IRU�6XVWDLQDEOH�
'HYHORSPHQW������������±����

'ZLYHGL��3���%DLOLV��5���%XVK��7���0DULQHVFX��0��������4XDQWLI\LQJ�*:,�RI�
ZRRG�SHOOHW�SURGXFWLRQ�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV�DQG�LWV�VXEVHTXHQW�
XWLOL]DWLRQ�IRU�HOHFWULFLW\�SURGXFWLRQ�LQ�WKH�1HWKHUODQGV�)ORULGD��
%LRHQHUJ\�5HVHDUFK�������

(FNH��)���/|IJUHQ��2���6|UOLQ��'��������3RSXODWLRQ�G\QDPLFV�RI�VPDOO�
PDPPDOV�LQ�UHODWLRQ�WR�IRUHVW�DJH�DQG�VWUXFWXUDO�KDELWDW�IDFWRUV�LQ�
QRUWKHUQ�6ZHGHQ��-RXUQDO�RI�$SSOLHG�(FRORJ\���������±����

(QHUJ\�,QGHSHQGHQFH�DQG�6HFXULW\�$FW��������+�5��������WK�8�6��&RQJUHVV��
KWWS���IUZHEJDWH�DFFHVV�JSR�JRY�FJL�ELQ�JHWGRF�FJL"GEQDPH ����BFRQJB
ELOOV	GRFLG �I�K�HQU�W[W�SGI��>'DWH�DFFHVVHG��-XQH���������@�

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������(QHUJ\�DQG�HFRQRPLF�LPSDFWV�
RI�LPSOHPHQWLQJ�ERWK�D����SHUFHQW�UHQHZDEOH�SRUWIROLR�VWDQGDUG�DQG�D�
���SHUFHQW�UHQHZDEOH�IXHO�VWDQGDUG�E\�������5HSRUW�65�2,$)�����±����
KWWS���ZZZ�HLD�GRH�JRY�RLDI�VHUYLFHUSW�HHLP�LQGH[�KWPO��>'DWH�DFFHVVHG��
-XO\���������@�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������$QQXDO�HQHUJ\�RXWORRN��5HSRUW�
'2(�(,$±������������KWWS���ZZZ�HLD�GRH�JRY�RLDI�DHR�SGI������������
SGI���>'DWH�DFFHVVHG��-DQXDU\���������@�

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������D��$QQXDO�HQHUJ\�RXWORRN��5HSRUW�
'2(�(,$±������������KWWS���ZZZ�HLD�GRH�JRY�RLDI�DHR�LQGH[�KWPO��
>'DWH�DFFHVVHG��-XQH���������@�

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������E��$QQXDO�HQHUJ\�RXWORRN��<HDU�
E\�\HDU�UHIHUHQFH�FDVH�WDEOHV��������������5HSRUW�'2(�(,$±������������
KWWS���ZZZ�HLD�GRH�JRY�RLDI�DHR�DHRUHIBWDE�KWPO��>'DWH�DFFHVVHG��-XQH�
��������@�

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������F��1HW�VXPPHU�FDSDFLW\�RI�SODQWV�
FR¿ULQJ�ELRPDVV�DQG�FRDO�������DQG�������KWWS���ZZZ�HLD�GRH�JRY�FQHDI�
VRODU�UHQHZDEOHV�SDJH�WUHQGV�WDEOH�B��SGI��>'DWH�DFFHVVHG��-XQH���@�

(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ������G��(OHFWULF�SRZHU�JHQHUDWLRQ�DQG�
IXHO�FRQVXPSWLRQ�DQG�VWRFNV�PRQWKO\�WLPH�VHULHV�¿OH��)RUP�(,$±�����
KWWS���ZZZ�HLD�GRH�JRY�FQHDI�HOHFWULFLW\�SDJH�HLD���B����KWPO��>'DWH�
DFFHVVHG��-XQH���������@�

(QYLURQPHQWDO�DQG�(QHUJ\�6WXG\�,QVWLWXWH��������'HYHORSLQJ�DQG�DGYDQFHG�
ELRIXHOV�LQGXVWU\��6WDWH�SROLF\�RSWLRQV�DQG�XQFHUWDLQ�WLPHV��KWWS���ZZZ�
HHVL�RUJ�������BVWDWHBELRIXHOBSDSHU��>'DWH�DFFHVVHG��-XQH���@�

(ULNVVRQ��(���*LOOHVSLH��$���*XVWDYVVRQ��/��>DQG�RWKHUV@��������,QWHJUDWHG�
FDUERQ�DQDO\VLV�RI�IRUHVW�PDQDJHPHQW�SUDFWLFHV�DQG�ZRRG�VXEVWLWXWLRQ��
&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK�����������������

)DDLM��$���'RPDF��-��������(PHUJLQJ�LQWHUQDWLRQDO�ELRHQHUJ\�PDUNHWV�DQG�
RSSRUWXQLWLHV�IRU�VRFLR�HFRQRPLF�GHYHORSPHQW��(QHUJ\�IRU�6XVWDLQDEOH�
'HYHORSPHQW������±���

)OHWFKHU��5���5REHUWVRQ��%�$���(YDQV��-��>DQG�RWKHUV@��������%LRGLYHUVLW\�
FRQVHUYDWLRQ�LQ�WKH�HUD�RI�ELRIXHOV��ULVNV�DQG�RSSRUWXQLWLHV��)URQWLHUV�LQ�
(FRORJ\�DQG�WKH�(QYLURQPHQW��������±����

)R[��7���-RNHOD��(���$OOHQ��+��������7KH�GHYHORSPHQW�RI�SLQH�SODQWDWLRQ�
VLOYLFXOWXUH�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�)RUHVWU\�����±����

)ULWVFKH��8�5���+XQHFNH��.���6FKXO]H��)���:LHJPDQ��.��������6XVWDLQDELOLW\�
VWDQGDUGV�IRU�ELRHQHUJ\��'DUPVWDGW��*HUPDQ\��::)�*HUPDQ\��2HNR�
,QVWLWXW��ZZZ�ZZI�GH�¿OHDGPLQ�IP�ZZI�SGIBQHX�6XVWDLQDELOLW\B
6WDQGDUGVBIRUB%LRHQHUJ\�SGI��>'DWH�DFFHVVHG��-XO\��������@�

*DOEH��0���=DFFKL��*��������$�UHYLHZ�RI�WKH�SURGXFWLRQ�RI�HWKDQRO�IURP�
VRIWZRRG��$SSOLHG�0LFURELROJ\�%LRWHFKQRORJ\���������±����

*DOLN��&���$EW��5���:X��<��������)RUHVW�ELRPDVV�VXSSO\�LQ�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV²LPSOLFDWLRQV�IRU�LQGXVWULDO�URXQGZRRG�DQG�ELRHQHUJ\�
SURGXFWLRQ��-RXUQDO�RI�)RUHVWU\������������±���

*DQ��-���0D\¿HOG��&������D��%HQH¿WV�WR�ODQGRZQHUV�IURP�IRUHVW�ELRPDVV�
ELRHQHUJ\�SURGXFWLRQ��,Q��+XEEDUG��:���%LOHV��/���0D\¿HOG��&���$VKWRQ��
6���HGV��������6XVWDLQDEOH�IRUHVWU\�IRU�ELRHQHUJ\�DQG�ELR�EDVHG�SURGXFWV��
WUDLQHUV�FXUULFXOXP�QRWHERRN��$WKHQV��*$��6RXWKHUQ�)RUHVW�5HVHDUFK�
3DUWQHUVKLS��,QF����������

*DQ��-���0D\¿HOG��&������E��7KH�HFRQRPLFV�RI�IRUHVW�ELRPDVV�SURGXFWLRQ�
DQG�XVH��,Q��+XEEDUG��:���%LOHV��/���0D\¿HOG��&���$VKWRQ��6���HGV��
������6XVWDLQDEOH�IRUHVWU\�IRU�ELRHQHUJ\�DQG�ELR�EDVHG�SURGXFWV��
WUDLQHUV�FXUULFXOXP�QRWHERRN��$WKHQV��*$��6RXWKHUQ�)RUHVW�5HVHDUFK�
3DUWQHUVKLS��,QF����������

*DQ��-���6PLWK��&�7������D��$�FRPSDUDWLYH�DQDO\VLV�RI�ZRRG\�ELRPDVV�DQG�
FRDO�IRU�HOHFWULFLW\�JHQHUDWLRQ�XQGHU�YDULRXV�&2��HPLVVLRQV�UHGXFWLRQV�
DQG�WD[HV��%LRPDVV�DQG�%LRHQHUJ\�����������������

*DQ��-���6PLWK��&�7������E��$YDLODELOLW\�RI�ORJJLQJ�UHVLGXHV�DQG�SRWHQWLDO�
IRU�HOHFWULFLW\�SURGXFWLRQ�DQG�FDUERQ�GLVSODFHPHQW�LQ�WKH�86$��%LRPDVV�
DQG�%LRHQHUJ\��������������±�����

*RUWH��5�:���5DPVHXU��-�/��������)RUHVW�FDUERQ�PDUNHWV��SRWHQWLDO�DQG�
GUDZEDFNV��5HSRUW�SUHSDUHG�E\�&56�IRU�&RQJUHVV��:DVKLQJWRQ��'&��
&56�5/�������KWWS���ZZZ�QDWLRQDODJODZFHQWHU�RUJ�DVVHWV�FUV�5/������
SGI��>'DWH�DFFHVVHG��-XO\���������@�

*UHHQH��-�/���'DQLHOV��6���.LOJRUH��0�$��>DQG�RWKHUV@��������([LVWLQJ�DQG�
SRWHQWLDO�LQFHQWLYHV�IRU�SUDFWLFLQJ�VXVWDLQDEOH�IRUHVWU\�RQ�QRQLQGXVWULDO�
SULYDWH�IRUHVW�ODQGV��)LQDO�UHSRUW�WR�WKH�1DWLRQDO�&RPPLVVLRQ�RQ�
6FLHQFH�IRU�6XVWDLQDEOH�)RUHVWU\��KWWS���ZZZ�VUV�IV�XVGD�JRY�HFRQ�GDWD�
IRUHVWLQFHQWLYHV�QFVVI�F��¿QDO�UHSRUW�SGI��>'DWH�DFFHVVHG��-XO\���������@�

*ULJDO��'��������(IIHFWV�RI�H[WHQVLYH�IRUHVW�PDQDJHPHQW�RQ�VRLO�
SURGXFWLYLW\��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW����������±����

*XR��=���6XQ��&���*UHEQHU��'�4��������8WLOL]DWLRQ�RI�IRUHVW�GHULYHG�ELRPDVV�
IRU�HQHUJ\�SURGXFWLRQ�LQ�WKH�8�6�$���VWDWXV��FKDOOHQJHV��DQG�SXEOLF�
SROLFLHV��,QWHUQDWLRQDO�)RUHVWU\�5HYLHZ�����������±����

*XVWDYVVRQ��/���+ROPEHUJ��-���'RUQEXUJ��9��>DQG�RWKHUV@��������8VLQJ�
ELRPDVV�IRU�FOLPDWH�FKDQJH�PLWLJDWLRQ�DQG�RLO�UHGXFWLRQ��(QHUJ\�3ROLF\��
������������������

+DLQHV��$�/��������%OHQGHG�WHDFKLQJ��ODQG�XVH�SODQQLQJ�HGXFDWLRQ�LQ�
:LVFRQVLQ�DQG�OHVVRQV�OHDUQHG��-RXUQDO�RI�([WHQVLRQ����������,$:���
KWWS���ZZZ�MRH�RUJ�MRH�����RFWREHU�LZ��VKWPO��>'DWH�DFFHVVHG��-XQH�����
����@�

+DQVRQ��&���<RQDYMDN��/���&ODUNH��&��>DQG�RWKHUV@��������6RXWKHUQ�)RUHVWV�
IRU�WKH�)XWXUH��,VVXH�%ULHI����:DVKLQJWRQ��'&��:RUOG�5HVRXUFHV�
,QVWLWXWH�������

+DUGLH��:���1DUD\DQ��7�$���*DUGQHU��%�/��������7KH�MRLQW�LQÀXHQFH�RI�
DJULFXOWXUDO�DQG�QRQIDUP�IDFWRUV�RQ�UHDO�HVWDWH�YDOXHV��DQ�DSSOLFDWLRQ�WR�
WKH�PLG�$WODQWLF�UHJLRQ��$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��
�����������±����

+HQQHQEHUJ��.���'UDJLVLF��&���+HZVRQ��-��>DQG�RWKHUV@��������7KH�SRZHU�
RI�ELRHQHUJ\�UHODWHG�VWDQGDUGV�WR�SURWHFW�ELRGLYHUVLW\��&RQVHUYDWLRQ�
%LRORJ\������������±����

+LOO��-���1HOVRQ��(���7LOPDQ��'��>DQG�RWKHUV@��������(QYLURQPHQWDO��
HFRQRPLF��DQG�HQHUJHWLF�FRVWV�DQG�EHQH¿WV�RI�ELRGLHVHO�DQG�HWKDQRO�
ELRIXHOV��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV����������
���������������±�������

+RSH��*��������&KDQJHV�LQ�VRLO�SURSHUWLHV��WUHH�JURZWK��DQG�QXWULWLRQ�RYHU�
D�SHULRG�RI����\HDUV�DIWHU�VWXPS�UHPRYDO�DQG�VFDUL¿FDWLRQ�RQ�PRGHUDWHO\�
FRDUVH�VRLOV�LQ�LQWHULRU�%ULWLVK�&ROXPELD��)RUHVW�(FRORJ\�0DQDJHPHQW��
�����±�������±����

+XDQJ��0�<��������5HJLRQDO�LPSDFWV�RI�ELRHQHUJ\�SROLFLHV�LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��D�FRPSXWDEOH�JHQHUDO�HTXLOLEULXP�DQDO\VLV��
8QLYHUVLW\�RI�)ORULGD������S��3K�'��GLVVHUWDWLRQ��KWWS���SXUO�IFOD�HGX�IFOD�
HWG�8)(���������>'DWH�DFFHVVHG��-XQH���������@�

+XJKHV��(��������%LRPDVV�FR�¿ULQJ��HFRQRPLFV��SROLF\�DQG�RSSRUWXQLWLHV��
%LRPDVV�DQG�%LRHQHUJ\���������±����

+XPSKUH\��-���'DYH\��6���3HDFH��$��>DQG�RWKHUV@��������/LFKHQV�DQG�
EU\RSK\WH�FRPPXQLWLHV�RI�SODQWHG�DQG�VHPLQDWXUDO�IRUHVWV�LQ�%ULWDLQ��
WKH�LQÀXHQFH�RI�VLWH�W\SH��VWDQG�VWUXFWXUH�DQG�GHDGZRRG��%LRORJ\�
&RQVHUYDWLRQ�������������±����

,QFH��3�-���.UDPS��$�'���6NRJ��.�(��>DQG�RWKHUV@��������8�6��IRUHVW�SURGXFWV�
PRGXOH��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������
53$�$VVHVVPHQW��5HVHDUFK�3DSHU�)3/�53������0DGLVRQ��:,��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�3URGXFWV�/DERUDWRU\��
���S�

-DFNVRQ��6���5LDOV��7���7D\ORU��$�0��>DQG�RWKHUV@��������:RRG�WR�HQHUJ\��D�
VWDWH�RI�WKH�VFLHQFH�DQG�WHFKQRORJ\�UHSRUW��8QLYHUVLW\�RI�7HQQHVVHH�DQG�
8�6��(QGRZPHQW�IRU�)RUHVWU\�DQG�&RPPXQLWLHV�5HSRUW��.QR[YLOOH��71��
8QLYHUVLW\�RI�7HQQHVVHH�����S�

-DFREVRQ��0�*���*UHHQH��-�/���6WUDND��7�-��>DQG�RWKHUV@��������,QÀXHQFH�DQG�
HIIHFWLYHQHVV�RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�VXVWDLQDEOH�
IRUHVWU\�LQ�WKH�6RXWK��1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\���������
��±���

-DQRZLDN��0���:HEVWHU��&��������3URPRWLQJ�HFRORJLFDO�VXVWDLQDELOLW\�LQ�
ZRRG\�ELRPDVV�KDUYHVWLQJ��-RXUQDO�RI�)RUHVWU\������������±���



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

-RKQVRQ��7�*���%HQWOH\��-�:���+RZHOO��0��������7KH�6RXWK¶V�WLPEHU�
LQGXVWU\²DQ�DVVHVVPHQW�RI�WLPEHU�SURGXFW�RXWSXW�DQG�XVH��������
5HVRXU��%XOO��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

-RQVHOO��0��������(IIHFWV�RQ�ELRGLYHUVLW\�RI�IRUHVW�IXHO�H[WUDFWLRQ��JRYHUQHG�
E\�SURFHVVHV�ZRUNLQJ�RQ�D�ODUJH�VFDOH��%LRPDVV�DQG�%LRHQHUJ\�������
�����������±����

-RVKL��6���$UDQR��.�*��������'HWHUPLQDQWV�RI�SULYDWH�IRUHVW�PDQDJHPHQW�
GHFLVLRQV��D�VWXG\�RQ�:HVW�9LUJLQLD�1,3)�ODQGRZQHUV��)RUHVW�3ROLF\�DQG�
(FRQRPLFV������������±����

.LOJRUH��0�$���*UHHQH��-�/���-DFREVRQ��0�*��>DQG�RWKHUV@��������7KH�
LQÀXHQFH�RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�VXVWDLQDEOH�
IRUHVWU\�RQ�WKH�QDWLRQ¶V�IDPLO\�IRUHVWV��-RXUQDO�RI�)RUHVWU\�����±����

.XPDUDSSDQ��6���-RVKL��6���0DF/HDQ��+��������%LRPDVV�VXSSO\�IRU�ELRIXHO�
SURGXFWLRQ��HVWLPDWHV�IRU�WKH�8QLWHG�6WDWHV�DQG�&DQDGD��%LR5HVRXUFHV��
����������±������

/DO��3���$ODYDODSDWL��-���0DULQHVFX��0��>DQG�RWKHUV@��������6XVWDLQDELOLW\�
LQGLFDWRUV�IRU�ZRRG\�ELRPDVV�KDUYHVWLQJ��7KH�IXWXUH�RI�ZRRG�ELRHQHUJ\�
LQ�WKH�8QLWHG�6WDWHV��GH¿QLQJ�VXVWDLQDELOLW\��VWDWXV��WUHQGV�DQG�RXWORRNV�
IRU�UHJLRQDO�GHYHORSPHQW�YROXPH�E\�3LQFKRW�,QVWLWXWH�IRU�&RQVHUYDWLRQ��
KWWS���ZZZ�SLQFKRW�RUJ�ELRHQHUJ\BSDSHU��>'DWH�DFFHVVHG���
-XO\���������@�

/DO��3���$ODYDODSDWL��-���0DULQHVFX��0��>DQG�RWKHUV@��������'HYHORSLQJ�
VXVWDLQDELOLW\�LQGLFDWRUV�IRU�ZRRG\�ELRPDVV�KDUYHVWLQJ�LQ�WKH�8QLWHG�
6WDWHV��-RXUQDO�RI�6XVWDLQDEOH�)RUHVWU\������������±����

/LDR��;���=KDQJ��<��������$Q�HFRQRPHWULF�DQDO\VLV�RI�VRIWZRRG�SURGXFWLRQ�
LQ�WKH�8�6��6RXWK��D�FRPSDULVRQ�RI�LQGXVWULDO�DQG�QRQLQGXVWULDO�IRUHVW�
RZQHUVKLSV��)RUHVW�3URGXFWV�-RXUQDO������������±���

/XFLHU��$��������)DWDO�ÀDZ�LQ�0DQRPHW¶V�ELRPDVV�VWXG\��7KH�)RUHVWU\�
6RXUFH��6HSWHPEHU���������S�

0DQRPHW�&HQWHU�IRU�&RQVHUYDWLRQ�6FLHQFHV��������0DVVDFKX�VHWWV�%LRPDVV�
6XVWDLQDELOLW\�DQG�&DUERQ�3ROLF\�6WXG\��5HSRUW�WR�WKH�&RPPRQZHDOWK�
RI�0DVVDFKXVHWWV�'HSDUWPHQW�RI�(QHUJ\�5HVRXUFHV��:DONHU��7���HG���
1DWXUDO�&DSLWDO�,QLWLDWLYH�5HSRUW�1&,�����������%UXQVZLFN��0(��
0DQRPHW�&HQWHU�IRU�&RQVHUYDWLRQ�6FLHQFHV������S�

0D\¿HOG��&�$���)RVWHU��&�'���6PLWK��&�7��>DQG�RWKHUV@��������2SSRUWXQLWLHV��
EDUULHUV��DQG�VWUDWHJLHV�IRU�IRUHVW�ELRHQHUJ\�DQG�ELR�EDVHG�SURGXFW�
GHYHORSPHQW�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��%LRPDVV�DQG�%LRHQHUJ\��
����������±����

0FNHQGU\��3��������(QHUJ\�SURGXFWLRQ�IURP�ELRPDVV��SDUW�����FRQYHUVLRQ�
WHFKQRORJLHV��%LRUHVRXUFH�7HFKQRORJ\�����������±����

0HQGHOO��%���/DQJ��$�+���7\GRU��7��������(FRQRPLF�DQG�UHJLRQDO�LPSDFW�
DQDO\VLV�RI�WKH�WUHDWPHQW�RI�ELRPDVV�HQHUJ\�XQGHU�WKH�(3$�JUHHQKRXVH�
JDV�WDLORULQJ�UXOH��&RPPLVVLRQHG�E\�1DWLRQDO�$OOLDQFH�RI�)RUHVW�
2ZQHUV��$WKHQV��*$��)RULVN�&RQVXOWLQJ�����S�

0HUFHU��(���/DO��3���$ODYDODSDWL��-��������&RPSHWLWLYHQHVV�RI�FDUERQ�RIIVHW�
SURMHFWV�RQ�QRQLQGXVWULDO�SULYDWH�IRUHVW�ODQGV�LQ�WKH�8QLWHG�6WDWHV��,Q��
$OLJ��5�-���HG��(FRQRPLF�PRGHOLQJ�RI�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�WKH�
IRUHVW�VHFWRU�DQG�PLWLJDWLRQ�RSWLRQV��D�FRPSHQGLXP�RI�EULH¿QJ�SDSHUV��
*HQ��7HFK��5HS��31:�*75������3RUWODQG��25��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�5HVHDUFK�6WDWLRQ��
���±����

0LOEUDQGW��$��������$�JHRJUDSKLF�SHUVSHFWLYH�RQ�WKH�FXUUHQW�ELRPDVV�
UHVRXUFH�DYDLODELOLW\�LQ�WKH�8QLWHG�6WDWHV��7HFK��5HS��15(/�73±���±
�������KWWS���ZZZ�QUHO�JRY�GRFV�I\��RVWL�������SGI��>'DWH�DFFHVVHG��
-XQH���������@�

1HDU\��'�*��������+\GURORJLF�YDOXHV��,Q��5LFKDUGVRQ��-���%MRUKHGHQ��5���
+DNNLOD��3��>DQG�RWKHUV@��HGV��%LRHQHUJ\�IURP�VXVWDLQDEOH�IRUHVWU\��
JXLGLQJ�SULQFLSOHV�DQG�SUDFWLFH��'RUGUHFKW��7KH�1HWKHUODQGV��.OXZHU�
$FDGHPLF�3XEOLVKHUV�����±����

1HDU\��'���=LHURWK��(��������)RUHVW�ELRHQHUJ\�V\VWHP�WR�UHGXFH�WKH�KD]DUG�
RI�ZLOG¿UHV��:KLWH�0RXQWDLQV��$=��%LRPDVV�DQG�%LRHQHUJ\���
�������±����

1HVELW��7���$ODYDODSDWL��-�5�5���'ZLYHGL��3���0DULQHVFX��0��������
(FRQRPLFV�RI�HWKDQRO�SURGXFWLRQ�XVLQJ�IHHGVWRFN�IURP�VODVK�SLQH��3LQXV�
HOOLRWWLL��SODQWDWLRQV�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��6RXWKHUQ�-RXUQDO�RI�
$SSOLHG�)RUHVWU\���������������

2DN�5LGJH�1DWLRQDO�/DERUDWRU\��������%LRHQHUJ\�FRQYHUVLRQ�IDFWRUV��
ELRHQHUJ\�RUQO�JRY�SDSHUV�PLVF�HQHUJ\BFRQY�KWPO��>'DWH�DFFHVVHG��-XQH�
��������@�

2¶/DXJKOLQ��-��������$FFRXQWLQJ�IRU�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�ZRRG�
ELRHQHUJ\��UHVSRQVH�WR�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\¶V�FDOO�
IRU�LQIRUPDWLRQ��LQFOXGLQJ�SDUWLDO�UHYLHZ�RI�WKH�0DQRPHW�&HQWHU�IRU�
&RQVHUYDWLRQ�6FLHQFHV¶�ELRPDVV�VXVWDLQDELOLW\�DQG�FDUERQ�SROLF\�VWXG\��
5HSRUW�1R������0RVFRZ��,'��3ROLF\�$QDO\VLV�*URXS��&ROOHJH�RI�1DWXUDO�
5HVRXUFHV��8QLYHUVLW\�RI�,GDKR�����S�

2NODKRPD�'HSDUWPHQW�RI�$JULFXOWXUH��)RRG��DQG�)RUHVWU\��������6RXWKHUQ�
SLQH�EHHWOH�WKUHDW�GUDZV�FRVW�VKDUH�IXQGV��KWWS���ZZZ�RN�JRY�aRNDJ�
IRUPV�IRUHVWU\�SLQHEHHWOH�SGI��>'DWH�DFFHVVHG��$SULO���������@�

3DWWDQD\DN��6���0XUUD\��%���$EW��5��������+RZ�MRLQW�LV�MRLQW�IRUHVW�
SURGXFWLRQ"�$Q�HFRQRPHWULF�DQDO\VLV�RI�WLPEHU�VXSSO\�FRQGLWLRQDO�RQ�
HQGRJHQRXV�DPHQLW\�YDOXHV��)RUHVW�6FLHQFH������������±����

3DWWDQD\DN��6�.���$EW��5�&���6RPPHU��$�-��>DQG�RWKHUV@��������)RUHVW�
IRUHFDVWV��GRHV�LQGLYLGXDO�KHWHURJHQHLW\�PDWWHU�IRU�PDUNHW�DQG�IRUHVW�
ODQGVFDSH�RXWFRPHV"�)RUHVW�3ROLF\�DQG�(FRQRPLFV�����±�������±�����

3HOOHW�)XHOV�,QVWLWXWH��������)XHO�DYDLODELOLW\��KWWS���SHOOHWKHDW�RUJ�SHOOHWV�
IXHO�DYDLODELOLW\���>'DWH�DFFHVVHG��-XQH���������@�

3HQJ��&���-LDQJ��+���$SSV��0�-���=KDQJ��<��������(IIHFWV�RI�KDUYHVWLQJ�
UHJLPHV�RQ�FDUERQ�DQG�QLWURJHQ�G\QDPLFV�RI�ERUHDO�IRUHVWV�LQ�FHQWUDO�
&DQDGD��$�SURFHVV�PRGHO�VLPXODWLRQ��(FRORJLFDO�0RGHOLQJ���
��������±����

3HUODFN��5�'���:ULJKW��/�/���7XUKROORZ��$�)��>DQG�RWKHUV@��������%LRPDVV�
DV�IHHGVWRFN�IRU�D�ELRHQHUJ\�DQG�ELRSURGXFWV�LQGXVWU\��WKH�WHFKQLFDO�
IHDVLELOLW\�RI�D�ELOOLRQ�WRQ�DQQXDO�VXSSO\��'2(�*2±������±������-RLQW�
UHSRUW�E\�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�'HSDUWPHQW�RI�(QHUJ\��
2DN�5LGJH��71��2DN�5LGJH�1DWLRQDO�/DERUDWRU\�����S�

3UHVWHPRQ��-�3���$EW��5�&��������7LPEHU�SURGXFWV�VXSSO\�DQG�GHPDQG��,Q��
:HDU��'���*UHLV��-���HGV��6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��
7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±����

5HLMQGHUV��/��������&RQGLWLRQV�IRU�WKH�VXVWDLQDELOLW\�RI�ELRPDVV�EDVHG�IXHO�
XVH��(QHUJ\�3ROLF\������������±����

5HQHZDEOH�)XHOV�$VVRFLDWLRQ��������%LRUH¿QHU\�/RFDWLRQV��KWWS���ZZZ�
HWKDQROUID�RUJ�ELR�UH¿QHU\�ORFDWLRQV���>'DWH�DFFHVVHG�DFFHVVHG��-DQXDU\�
�������@�

5RVVL��)�-���&DUWHU��'�5���$EW��5�&��������:RRG\�ELRPDVV�IRU�HOHFWULFLW\�
JHQHUDWLRQ�LQ�)ORULGD��ELRHFRQRPLF�LPSDFWV�XQGHU�D�SURSRVHG�5HQHZDEOH�
3RUWIROLR�6WDQGDUG��536��PDQGDWH��)LQDO�UHSRUW�SUHSDUHG�IRU�)ORULGD�
'HSDUWPHQW�RI�$JULFXOWXUH�DQG�&RQVXPHU�6HUYLFHV��'LYLVLRQ�RI�
)RUHVWU\��*DLQHVYLOOH��)/��6FKRRO�RI�)RUHVW�5HVRXUFHV�DQG�&RQVHUYDWLRQ��
���S�

6DPSOH��9�$��������(QVXULQJ�VXVWDLQDELOLW\�LQ�WKH�GHYHORSPHQW�RI�
ZRRG�EDVHG�ELRHQHUJ\�LQ�WKH�8�6��6RXWK��KWWS���ZZZ�SLQFKRW�RUJ�JS�
6RXWK5HJLRQDO0HHWLQJ��>'DWH�DFFHVVHG��-XO\���������@�

6FKDEHUJ��5�+���$UXQD��3�%���&XEEDJH��)�:��>DQG�RWKHUV@��������(FRQRPLF�
DQG�HFRORJLFDO�LPSDFWV�RI�ZRRG�FKLS�SURGXFWLRQ�LQ�1RUWK�&DUROLQD��DQ�
LQWHJUDWHG�DVVHVVPHQW�DQG�VXEVHTXHQW�DSSOLFDWLRQV��-RXUQDO�RI�)RUHVW�
3ROLF\�DQG�(FRQRPLFV�����������±����

6FKPLGW��.�0���0HQDNLV��-�3���+DUG\��&�&��>DQG�RWKHUV@����������
'HYHORSPHQW�RI�FRDUVH�VFDOH�VSDWLDO�GDWD�IRU�ZLOGODQG�¿UH�DQG�IXHO�
PDQDJPHQW��5056�*75�����)RUW�&ROOLQV��&2��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ�����S�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

6FRWW��'���'HDQ��7��������(QHUJ\�WUDGH�RIIV�EHWZHHQ�LQWHQVLYH�ELRPDVV�
XWLOL]DWLRQ��VLWH�SURGXFWLYLW\�ORVV��DQG�DPHOLRUDWLYH�WUHDWPHQWV�LQ�OREOROO\�
SLQH�SODQWDWLRQV��%LRPDVV�DQG�%LRHQHUJ\����������±�����

6HDUFKLQJHU��7���+HLPOLFK��5���+RXJKWRQ��5�$��>DQG�RWKHUV@��������8VH�
RI�8�6��FURSODQGV�IRU�ELRIXHOV�LQFUHDVHV�JUHHQKRXVH�JDVHV�WKURXJK�
HPLVVLRQV�IURP�ODQG�XVH�FKDQJH��6FLHQFH�����������������������

6HQGHN��3�(���$EW��5�&���7XUQHU��5�-��������7LPEHU�VXSSO\�SURMHFWLRQV�IRU�
QRUWKHUQ�1HZ�(QJODQG�DQG�1HZ�<RUN��LQWHJUDWLQJ�D�PDUNHW�SHUVSHFWLYH��
1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

6KUXP��7��������*UHHQKRXVH�JDV�HPLVVLRQV��SROLF\�DQG�HFRQRPLFV��5HSRUW�
SUHSDUHG�IRU�WKH�.DQVDV�(QHUJ\�&RXQFLO��7RSHND��.6��.DQVDV�(QHUJ\�
&RXQFLO�����S��KWWS���NHF�NDQVDV�JRY�UHSRUWV�*+*B5HYLHZB),1$/�SGI��
>'DWH�DFFHVVHG��-XO\���������@�

6LU\��-�3���&XEEDJH��)���0DOPTXLVW��$��������3RWHQWLDO�LPSDFW�RI�LQFUHDVHG�
PDQDJHPHQW�LQWHQVLWLHV�RQ�SODQWHG�SLQH�JURZWK�DQG�\LHOG�DQG�WLPEHU�
VXSSO\�PRGHOLQJ�LQ�WKH�6RXWK��)RUHVW�3URGXFWV�-RXUQDO�����������±���

6LU\��-�3���5RELVRQ��'�-���&XEEDJH��)�:��������(FRQRPLF�UHWXUQV�PRGHO�IRU�
VLOYLFXOWXUDO�LQYHVWPHQWV�LQ�\RXQJ�KDUGZRRG�VWDQGV��6RXWKHUQ�-RXUQDO�RI�
$SSOLHG�)RUHVWU\���������±����

6PLWK��7���/DWWLPRUH��%��������3RWHQWLDO�HQYLURQPHQWDO�LPSDFWV�
RI�ELRHQHUJ\�KDUYHVWLQJ�RQ�ELRGLYHUVLW\��)RUHVW�(QF\FORSHGLD�
1HWZRUN��KWWS���ZZZ�WKUHDWV�IRUHVWHQF\FORSHGLD�QHW�W�
W����"VHDUFKWHUP PLWLJDWLQJ��>'DWH�DFFHVVHG��$SULO���������@�

6SHLJKW��0��������)RUHVW�SHVWV�LQ�WKH�WURSLFV��FXUUHQW�VWDWXV�DQG�IXWXUH�
WKUHDWV��,Q��:DWW��$���6WRUN��1���+XQWHU��0���HGV��)RUHVWV�DQG�LQVHFWV��
/RQGRQ��&KDSPDQ�DQG�+DOO������S�

6SHOWHU��+���7RWK��'��������1RUWK�$PHULFD¶V�ZRRG�SHOOHW�VHFWRU��5HV��3DS��
)3/±53±�����0DGLVRQ��:,��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��)RUHVW�3URGXFWV�/DERUDWRU\�����S�

6WXSDN��,���$VLNDLQHQ��$���-RQVHOO��0��>DQG�RWKHUV@��������6XVWDLQDEOH�
XWLOL]DWLRQ�RI�IRUHVW�ELRPDVV�IRU�HQHUJ\²SRVVLELOLWLHV�DQG�SUREOHPV��
SROLF\��OHJLVODWLRQ��FHUWL¿FDWLRQ��DQG�UHFRPPHQGDWLRQV�DQG�JXLGHOLQHV�
LQ�WKH�1RUGLF��%DOWLF��DQG�RWKHU�(XURSHDQ�FRXQWULHV��%LRPDVV�DQG�
%LRHQHUJ\�������������±����

6XVDHWD��$���$ODYDODSDWL�-���&DUWHU��'��������0RGHOLQJ�LPSDFWV�RI�ELRHQHUJ\�
PDUNHWV�RQ�QRQLQGXVWULDO�SULYDWH�IRUHVW�PDQDJHPHQW�LQ�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��1DWXUDO�5HVRXUFH�0RGHOLQJ������������±����

6XVDHWD��$���$ODYDODSDWL��-���/DO��3���0DWWD��-��������$VVHVVLQJ�SXEOLF�
SUHIHUHQFHV�IRU�IRUHVW�ELRPDVV�EDVHG�HQHUJ\�LQ�WKH�6RXWKHUQ�8QLWHG�
6WDWHV��(QYLURQPHQWDO�0DQDJHPHQW������������±�����

7KLIIDXOW��(���3DUp��'���%pODQJHU��1��>DQG�RWKHUV@��������+DUYHVWLQJ�LQWHQVLW\�
DW�FOHDU�IHOOLQJ�LQ�WKH�ERUHDO�IRUHVW��LPSDFW�RQ�VRLO�DQG�IROLDU�QXWULHQW�
VWDWXV��6RLO�6FLHQFH�6RFLHW\�RI�$PHULFDQ�-RXUQDO���������±����

7KLIIDXOW��(���3DUH��'���%UDLV��6���7LWXV��%��������,QWHQVLYH�ELRPDVV�UHPRYDOV�
DQG�VLWH�SURGXFWLYLW\�LQ�&DQDGD��D�UHYLHZ�RI�UHOHYDQW�LVVXHV��)RUHVWU\�
&KURQLFOH�����������±���

7KRU��0���6WHQOLG��-��������+HWHUREDVLGLRQ�DQQRVXP�LQIHFWLRQ�RI�3LFHD�
DELHV�IROORZLQJ�PDQXDO�RU�PHFKDQL]HG�VWXPS�WUHDWPHQW��6FDQGLQDYLDQ�
-RXUQDO�RI�)RUHVW�5HVHDUFK���������±����

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������$�
VWUDWHJLF�DVVHVVPHQW�RI�IRUHVW�ELRPDVV�DQG�IXHO�UHGXFWLRQ�WUHDWPHQWV�LQ�
:HVWHUQ�6WDWHV��5056�*75������)RUW�&ROOLQV��&2��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ�����S�

9DQ�/RR��6���.RSSHMDQ��-��������7KH�KDQGERRN�RI�ELRPDVV�FRPEXVWLRQ�DQG�
FR¿ULQJ��/RQGRQ��8.��(DUWKVFDQ������S�

:DOPVOH\��-���*RGEROG��'��������6WXPS�KDUYHVWLQJ�IRU�ELRHQHUJ\²D�UHYLHZ�
RI�WKH�HQYLURQPHQWDO�LPSDFWV��)RUHVWU\�����������±���

:DOVK��0�(��������8�6��FHOOXORVLF�ELRPDVV�IHHGVWRFN�VXSSOLHV�DQG�
GLVWULEXWLRQ��KWWS���DJHFRQVHDUFK�XPQ�HGX�ELWVWUHDP��������8�6����
%LRPDVV���6XSSOLHV�SGI��>'DWH�DFFHVVHG��-XO\��������@�

:HDU��'���$EW��5���$ODYDODSDWL��-��>DQG�RWKHUV@��������7KH�6RXWK¶V�RXWORRN�
IRU�VXVWDLQDEOH�IRUHVW�ELRHQHUJ\�DQG�ELRIXHOV�SURGXFWLRQ��7KH�3LQFKRW�
,QVWLWXWH�5HSRUW�����S�

:HDU��'���*UHLV��-���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��
XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656±�����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

=KX��-�<���3DQ��;�-��������:RRG\�ELRPDVV�SUHWUHDWPHQW�IRU�FHOOXORVLF�
HWKDQRO�SURGXFWLRQ��WHFKQRORJ\�DQG�HQHUJ\�FRQVXPSWLRQ�HYDOXDWLRQ��
%LRUHVRXUFH�7HFKQRORJ\���������������±�����
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:H�DVVLJQHG����SHUFHQW�RI�WKH�JULG¶V�RXWSXW�WR�WKH�6RXWKHUQ�
6WDWHV²7H[DV��2NODKRPD��$UNDQVDV��DQG�/RXLVLDQD��

$Q�(DVW�&HQWUDO�$UHD�5HOLDELOLW\�&RRUGLQDWLRQ�$JUHHPHQW�
VWDWH��QRZ�PHUJHG�LQWR�5HOLDELOLW\�)LUVW�&RUSRUDWLRQ��VHUYHV�
SRUWLRQV�RI�.HQWXFN\�DQG�9LUJLQLD��:H�DVVLJQHG����SHUFHQW�
RI�WKH�JULG¶V�RXWSXW�WR�WKRVH�6WDWHV��

:HVWHUQ�7H[DV�DOVR�UHFHLYHV�VRPH�HOHFWULFLW\�IURP�WKH�
:HVWHUQ�(OHFWULFLW\�*ULG��5DWKHU�WKDQ�DSSRUWLRQLQJ�SDUW�RI�
WKH�:HVWHUQ�*ULG�VXSSO\��ZH�LQÀDWHG�WKH�HOHFWULFLW\�VXSSO\�RI�
WKH�PDMRU�VXSSOLHU�LQ�WKH�6WDWH��(OHFWULF�5HOLDELOLW\�&RXQFLO�
RI�7H[DV��E\���SHUFHQW��

8VLQJ�WKH�SHUFHQWDJH�DSSRUWLRQLQJ�GHVFULEHG�DERYH��ZH�
VFDOHG�GDWD�RQ�WKH�WRWDO�8�6��DQQXDO�HOHFWULFLW\�VDOHV�RXWOLQHG�
LQ�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������UHIHUHQFH�FDVH�
VFHQDULR�WR�WKH�6RXWKHUQ�6WDWHV��

:H�HVWLPDWHG�WKH�VKDUH�RI�ZRRG\�ELRPDVV�EDVHG�
HOHFWULFLW\��XVLQJ�WKH�VDPH�GDWD�VRXUFH��(QHUJ\�,QIRUPDWLRQ�
$GPLQLVWUDWLRQ�������IRU�WKH�HOHFWULFLW\�JULGV��7KHVH�GDWD�DUH�
EURNHQ�GRZQ�E\�WKH�W\SH�RI�UHQHZDEOH�HQHUJ\²LQFOXGLQJ�
FRQYHQWLRQDO�K\GURHOHFWULF��JHRWKHUPDO��ZRRG�DQG�RWKHU�
ELRPDVV��ELRJHQLF�PXQLFLSDO�ZDVWH��ZLQG��SKRWRYROWDLF��DQG�
VRODU�WKHUPDO�VRXUFHV��EXW�H[FOXGLQJ�HWKDQRO��QHW�HOHFWULFLW\�
LPSRUWV��DQG�QRQPDUNHWHG�UHQHZDEOH�HQHUJ\�FRQVXPSWLRQ�
IRU�JHRWKHUPDO�KHDW�SXPSV��EXLOGLQJV�SKRWRYROWDLF�V\VWHPV��
DQG�VRODU�WKHUPDO�KRW�ZDWHU�KHDWHUV²DQG�VFDOHG�GRZQ�
DFFRUGLQJ�WR�WKH�SHUFHQWDJH�IDFWRUV�XVHG�WR�GHULYH�WRWDO�
RXWSXW�IRU�WKH�6RXWK��8VLQJ�WRWDO�HOHFWULFLW\�GHPDQGHG��WRWDO�
UHQHZDEOH�HOHFWULFLW\��DQG�WRWDO�ZRRG\�DQG�RWKHU�ELRPDVV�
EDVHG�HOHFWULFLW\�GDWD��ZH�GHULYHG�WKH�VKDUH�RI�UHQHZDEOHV�
LQ�WKH�WRWDO�HOHFWULFLW\�SRUWIROLR�RI�WKH�UHJLRQ��DV�ZHOO�DV�
WKH�VKDUH�RI�ZRRG�EDVHG�ELRPDVV�HOHFWULFLW\�ZLWKLQ�WKH�
UHQHZDEOHV��)ROORZLQJ�*DOLN�DQG�RWKHUV���������ZH�DVVXPHG�
WKDW�DOO�HQHUJ\�IURP�ZRRG�DQG�RWKHU�ELRPDVV�VRXUFHV�
RXWOLQHG�E\�WKH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������
LV�FRPSOHWHO\�FRPSRVHG�RI�ZRRG��7KH�ZRRG\�ELRPDVV�
GHPDQG�VSHFL¿HG�DV�HOHFWULFLW\�LQ�ELOOLRQ�N:K�ZDV�FRQYHUWHG�
WR�ZRRG\�ELRPDVV�LQ�WKHUPDO�HQHUJ\�WHUPV�RI�WULOOLRQ�%WX��
)ROORZLQJ�5RVVL�DQG�RWKHUV���������ZH�XVHG�D�FRQYHUVLRQ�
IDFWRU�RI��������%WX�SHU�N:K��ZKLFK�LV�WKH�VWDQGDUG�
HOHFWULFLW\�WR�WKHUPDO�HQHUJ\�FRQYHUVLRQ�IDFWRU��������%WX�SHU�

7KLV�DSSHQGL[�DFFRPSDQLHV�FKDSWHU�����(VWLPDWLRQ�RI�WKH�
ZRRG\�ELRPDVV�UHTXLUHG�IRU�HOHFWULFLW\�SURGXFWLRQ�EHJDQ�
ZLWK�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������GDWD�RQ�
HOHFWULFLW\�JHQHUDWLRQ��LQ�ELOOLRQ�NLORZDWW�KRXUV��N:K���IRU�
WKH�HOHFWULFLW\�JULGV�WKDW�VXSSO\�FXVWRPHUV�LQ�WKH�6RXWKHUQ�
8QLWHG�6WDWHV��7KH�JULG�EDVHG�VDOHV�GDWD�LV�DYDLODEOH�RQO\�
XQWLO�������EXW�ZH�H[WUDSRODWHG�LW�WR������E\�DSSO\LQJ�WKH�
DYHUDJH�JURZWK�UDWH�FDOFXODWHG�RYHU�WKH�¿YH�SUHFHGLQJ�\HDUV��
'HWHUPLQLQJ�WKH�DPRXQW�RI�HOHFWULFLW\�FRQVXPHG�LQ�WKH����
6RXWKHUQ�6WDWHV�LV�FKDOOHQJLQJ�EHFDXVH�WKH�HOHFWULF�JULG�
QHWZRUNV�GR�QRW�WUDFN�WKH�YROXPH�RI�SRZHU�ÀRZLQJ�WR�RU�
IURP�LQGLYLGXDO�DUHDV��QRU�GR�WKH\�EUHDN�RXW�WKH�HOHFWULFLW\�
VDOHV�LQIRUPDWLRQ�E\�6WDWHV��

:H�DVVXPHG�WKDW�D�À[HG�SHUFHQWDJH�RI�LQGLYLGXDO�JULG�
HOHFWULFLW\�FDWHUV�WR�WKH�6RXWK��*DOLN�DQG�RWKHUV�������5RVVL�
DQG�RWKHUV�������DQG�EDVHG�HVWLPDWHV�RI�WKDW�SHUFHQWDJH�RQ�
H[SHUW�RSLQLRQV��2XU�XQGHUO\LQJ�DVVXPSWLRQ�ZDV�WKDW�WKH�
HOHFWULFLW\�GHPDQG�VWRU\OLQH�ZLOO�QRW�GUDVWLFDOO\�FKDQJH��ZLWK�
OLWWOH�DOWHUDWLRQV�LQ�SHUFHQWDJHV��

7KH�)ORULGD�5HOLDELOLW\�&RRUGLQDWLQJ�&RXQFLO�DQG�(OHFWULF�
5HOLDELOLW\�&RXQFLO�RI�7H[DV�JULGV�RQO\�VHUYH�FXVWRPHUV�LQ�
WKH�6RXWK��VR�ZH�DVVXPHG�WKDW�DOO�RI�WKHLU�VDOHV�DUH�ZLWKLQ�
WKH�6RXWK��2WKHU�HOHFWULF�JULGV�FDWHU�WR�FXVWRPHUV�RXWVLGH�WKH�
6RXWK�DV�ZHOO��

7KH�6RXWKHDVW�5HOLDELOLW\�&RUSRUDWLRQ�VHUYHV�FXVWRPHUV�
WKURXJKRXW�0LVVRXUL��$ODEDPD��7HQQHVVHH��1RUWK�&DUROLQD��
6RXWK�&DUROLQD��*HRUJLD��DQG�0LVVLVVLSSL��DV�ZHOO�DV�SRUWLRQV�
RI�,RZD��,OOLQRLV��.HQWXFN\��9LUJLQLD��2NODKRPD��$UNDQVDV��
/RXLVLDQD��7H[DV��DQG�)ORULGD��7R�DFFRXQW�IRU�VXSSOLHV�JRLQJ�
RXWVLGH�WKH�6RXWK²PRVW�RI�0LVVRXUL�DQG�SRUWLRQV�RI�,RZD�
DQG�,OOLQRLV²ZH�VXEWUDFWHG����SHUFHQW�RI�WKH�JULG�WRWDO�
HOHFWULFLW\��

7KH�6RXWKZHVW�3RZHU�3RRO�VHUYHV�FXVWRPHUV�WKURXJKRXW�
.DQVDV�DV�ZHOO�DV�SRUWLRQV�RI�1HZ�0H[LFR��7H[DV��
2NODKRPD��$UNDQVDV��/RXLVLDQD��0LVVRXUL��DQG�1HEUDVND��

��3HUVRQDO�FRPPXQLFDWLRQ��������5�-��5REHUWVRQ��0DQDJHU��&XVWRPHU�
5HODWLRQV��6RXWKZHVW�3RZHU�3RRO������1RUWK�0F.LQOH\�������3OD]D�:HVW��
/LWWOH�5RFN��$5��������DQG�7HUHVD�*OD]H��'DWD�$QDO\VW��6(5&�5HOLDELOLW\�
&RUSRUDWLRQ�������&ROLVHXP�&HQWUH�'ULYH��6XLWH������&KDUORWWH��1&�������

"11&/%*9�#��
� 7RWDO�:RRG�'HPDQG�IRU�(QHUJ\�(VWLPDWLRQ



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

N:K��DW�D����SHUFHQW�OHYHO�RI�HI¿FLHQF\��7KLV�LV�FRQJUXHQW�
ZLWK�WKH�:LOWVHH��������VWXG\�RI�ELRPDVV�IXHOOHG�SRZHU�
SODQWV��ZKLFK�UHSRUWHG�WKH�W\SLFDO�KLJKHU�KHDWLQJ�YDOXH�WR�EH�
DSSUR[LPDWHO\��������%WX�SHU�N:K�������SHUFHQW�HI¿FLHQF\���

7R�DFFRXQW�IRU�FRQYHUVLRQ�HI¿FLHQF\�LQFUHDVHV�UHVXOWLQJ�
IURP�IDFWRUV�VXFK�DV�LQFUHDVHG�XVH�RI�FR�¿ULQJ�ZLWK�FRDO�
LQ�WKH�IXWXUH��UHSODFLQJ�ROGHU�FRPEXVWLRQ�VWHDP�WXUELQHV�
ZLWK�JDVL¿FDWLRQ�FRPELQHG�F\FOH�SODQWV��DQG�WHFKQRORJLFDO�
DGYDQFHV�WR�DOO�W\SHV�RI�ELRPDVV�SRZHU�SODQWV��ZH�DVVXPHG�
D�JUDGXDO�LQFUHDVH�LQ�WKHUPDO�HI¿FLHQF\�DIWHU������WR�D�
PD[LPXP�RI����SHUFHQW�LQ�������:H�FRQYHUWHG�%WX�YDOXHV�
WR�PDVV�LQ�JUHHQ�WRQV�E\�DSSO\LQJ�D�FRQYHUVLRQ�IDFWRU�RI�����
PLOOLRQ�JUHHQ�WRQV�SHU�%WX�RXWOLQHG�E\�WKH�)RUHVW�6HUYLFH�
�������IRU�JUHHQ�ZRRG�����SHUFHQW�PRLVWXUH�FRQWHQW���1H[W�
ZH�QHHGHG�WR�DOORFDWH�KRZ�PXFK�RI�WKH�WRWDO�ELRPDVV�XVHG�
IRU�HQHUJ\�LV�VRXUFHG�IURP�VRIWZRRGV�YHUVXV�KDUGZRRGV��
7KLV�LV�FKDOOHQJLQJ�DV�ZHLJKW�WR�YROXPH�FRQYHUVLRQ�IDFWRUV�
YDU\�ZLWK�VWHP�VL]H�DQG�VSHFL¿F�JUDYLW\�RI�VSHFLHV��*DOLN�
DQG�RWKHUV��������HVWLPDWHG�FRQYHUVLRQ�IDFWRUV�IRU�WUHHV�RI�
DYHUDJH�GLDPHWHUV�EDVHG�RQ�7LPEHU�0DUW�6RXWK������GDWD��
:H�IROORZHG�WKHLU�FRQYHUVLRQ�IDFWRUV²������JUHHQ�WRQV�SHU�
WKRXVDQG�FXELF�IHHW�IRU�VRIWZRRGV�DQG�������JUHHQ�WRQV�SHU�
WKRXVDQG�FXELF�IHHW�IRU�KDUGZRRGV��

(67,0$7,1*�'(0$1'�

:RRG�%DVHG�/LTXLG�)XHOV

(VWLPDWLRQ�RI�WKH�ZRRG\�ELRPDVV�UHTXLUHG�IRU�OLTXLG�IXHOV�
SURGXFWLRQ�EHJDQ�ZLWK�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�
�������SURMHFWLRQV�RI�HQHUJ\�FRQVXPSWLRQ�E\�VHFWRU�DQG�
VRXUFH��:H�XVHG�WKLV�LQIRUPDWLRQ�WR�GHWHUPLQH�WKH�VKDUH�
RI�FHOOXORVLF�HWKDQRO�ZLWK�UHVSHFW�WR�WKH�WRWDO�GRPHVWLF�
HWKDQRO�SURGXFWLRQ��:KLOH�H[WUDSRODWLQJ�HWKDQRO�SURGXFWLRQ�
IURP������WR�������ZH�SHJJHG�WKH�FRUQ�DQG�VWDUFK�HWKDQRO�
SURGXFWLRQ�YDOXH�DW�WKH������OHYHO�DQG�DVVXPHG�WKDW�
LQFUHDVHG�HWKDQRO�SURGXFWLRQ�ZLOO�FRPH�IURP�FHOOXORVLF�
VRXUFHV�DORQH��7KLV�LV�LQ�V\QF�ZLWK�FXUUHQW�5HQHZDEOH�
)XHO�6WDQGDUG�WDUJHW�RI�SHJJLQJ�FRUQ�DQG�VWDUFK�HWKDQRO�
SURGXFWLRQ�DW�D�¿[HG�OHYHO�DQG�DOORZV�IRU�LQFUHDVH�LQ�HWKDQRO�
SURGXFWLRQ�WKURXJK�FHOOXORVLF�VRXUFHV�DORQH��DOWKRXJK�WKH�
(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������SURMHFWLRQV�
DVVXPH�WKDW�WKH�5HQHZDEOH�)XHO�6WDQGDUG�WDUJHW�RI�FHOOXORVLF�
HWKDQRO�ZLOO�QRW�EH�PHW�E\�������

:H�HVWLPDWHG�WRWDO�GRPHVWLF�FHOOXORVLF�HWKDQRO�SURGXFWLRQ�
�LQ�PLOOLRQ�EDUUHOV�SHU�GD\��EDVHG�RQ�SHUFHQWDJH�VKDUH�
GDWD�RQ�HVWLPDWHV�RI�OLTXLG�IXHOV�VXSSO\�DQG�GLVSRVLWLRQ��
DQG�DGGHG�GDWD�IRU�RWKHU�ELRPDVV�GHULYHG�OLTXLGV�VXFK�DV�
S\URO\VLV�RLOV��ELRPDVV�GHULYHG�)LVFKHU�7URSVFK�OLTXLGV��
DQG�UHQHZDEOH�IHHGVWRFNV�XVHG�IRU�WKH�SURGXFWLRQ�RI�JUHHQ�
GLHVHO�DQG�JDVROLQH��JDWKHUHG�IURP�WKH�VDPH�VRXUFH��WR�JHW�
WRWDO�OLTXLG�IXHOV�WKDW�FDQ�EH�SURGXFHG�IURP�ZRRG�RU�RWKHU�
FHOOXORVLF�VRXUFHV��(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��������

:H�VFDOHG�FHOOXORVLF�OLTXLG�IXHOV�GHPDQG�DW�WKH�QDWLRQDO�
OHYHO�GRZQ�WR�VRXWKHUQ�OHYHOV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�
���SHUFHQW�RI�WKH�QDWLRQDO�GHPDQG�ZLOO�EH�PHW�E\�WKH����
6RXWKHUQ�6WDWHV��%HFDXVH�ZRRG�LV�D�KLJK�YROXPH�ORZ�YDOXH�
SURGXFW��WUDQVSRUWDWLRQ�FRVWV�OLPLW�LWV�WUDQVSRUW�WR�FRQYHUVLRQ�
SODQWV�IDU�IURP�KDUYHVWLQJ�DUHDV��,Q�WKLV�OLJKW�����SHUFHQW�LV�
FRQVHUYDWLYH��DV����SHUFHQW�RI�ZRRG�KDUYHVWLQJ�RFFXUV�LQ�WKH�
6RXWK��+DQVRQ�DQG�RWKHUV��������

$�VXLWH�RI�IHHGVWRFNV��LQFOXGLQJ�ZRRG��SDSHU�DQG�SXOS�
OLTXRUV��DOJDH��VZLWFK�JUDVV��DQG�DJULFXOWXUDO�UHVLGXH��FDQ�EH�
XVHG�WR�SURGXFH�FHOOXORVLF�HWKDQRO�RU�RWKHU�ELR�RLOV��%HFDXVH�
WKH�IXWXUH�RI�OLTXLG�IXHO�IURP�ELRPDVV�VRXUFHV�LV�XQFHUWDLQ�
DQG�ZH�GR�QRW�NQRZ�KRZ�PXFK�FHOOXORVLF�HWKDQRO�DQG�RWKHU�
ELR�RLOV�ZLOO�FRPH�IURP�ZRRG�VRXUFHV��ZH�DVVXPHG�WKDW����
SHUFHQW�RI�WKH�WRWDO�FHOOXORVLF�IXHOV�DQG�ELR�RLOV�DUH�IURP�
ZRRG��:H�FRQYHUWHG�EDUUHO�SHU�GD\�GHPDQG�WR�JDOORQV�SHU�
GD\�DFFRUGLQJ�WR�2DN�5LGJH�1DWLRQDO�/DERUDWRU\��������
SURWRFROV��ZKLFK�GH¿QHG���EDUUHO�DV����JDOORQV��:H�FRQYHUWHG�
GDLO\�FRQVXPSWLRQ�GDWD�WR�DQQXDO�OHYHOV�E\�PXOWLSO\LQJ�E\�D�
IDFWRU�RI���������DQG�FRQYHUWHG�JDOORQV�RI�HWKDQRO�DQG�ELR�
RLOV�WR�JUHHQ�WRQV�RI�ZRRG�XVLQJ�DQ�HWKDQRO�\LHOG�FDOFXODWRU�
�KWWS���ZZZ��HHUH�HQHUJ\�JRY�ELRPDVV�HWKDQROB\LHOGB
FDOFXODWRU�KWPO���HVWDEOLVKLQJ�WKDW�D�JUHHQ�WRQ�RI�VRIWZRRGV�
SURGXFHV�������JDOORQV�������JDOORQV�IRU�KDUGZRRGV��:H�
IXUWKHU�FRQYHUWHG�WKH�ZRRG�GHPDQG�LQ�WKRXVDQG�FXELF�IHHW�E\�
DSSO\LQJ�WKH�YROXPH�WR�ZHLJKW�FRQYHUVLRQ�IDFWRUV�GHYHORSHG�
E\�*DOLN�DQG�RWKHUV��������

:RRG�3HOOHWV�

7KH�8�6��ZRRG�SHOOHW�LQGXVWU\�LV�DOUHDG\�HVWDEOLVKHG��LQ�
FRQWUDVW�WR�WKH�ZRRG�HOHFWULFLW\�DQG�ZRRG�IXHOV�LQGXVWULHV�
�$ODYDODSDWL�DQG�/DO�������6SHOWHU�DQG�7RWK��������+RZHYHU��
WR�D�ODUJH�H[WHQW��LW�LV�EHLQJ�GULYHQ�E\�(XURSHDQ�GHPDQG�
�*ROG��������7KLV�DORQJ�ZLWK�WKH�XVH�RI�ZRRG�SHOOHWV�IRU�
GRPHVWLF�KHDWLQJ�UDWKHU�WKDQ�JULG�HOHFWULFLW\�PLJKW�UHVXOW�
LQ�LQFRPSOHWH�DFFRXQWLQJ�E\�WKH�(QHUJ\�,QIRUPDWLRQ�
$GPLQLVWUDWLRQ���������ZKHUH�UHQHZDEOH�HOHFWULFLW\�
SURGXFWLRQ�HVWLPDWHV�DUH�EDVHG�VROHO\�RQ�HOHFWULFLW\�JULG�
VDOHV��7KLV�SURPSWHG�XV�WR�DFFRXQW�IRU�ZRRG�SHOOHW�GHPDQG�
VHSDUDWH�IURP�ZRRG�EDVHG�HOHFWULFLW\�GHPDQG��6SHOWHU�DQG�
7RWK��������HVWLPDWHG�VRXWKHUQ�SHOOHW�SODQW�FDSDFLW\�WR�EH�
�����PLOOLRQ�WRQV�LQ�������EDVHG�RQ�WKHLU�DVVHVVPHQW�WKDW�
8�6��SODQWV�RSHUDWH�DW�DQ�DYHUDJH�HI¿FLHQF\�RI����SHUFHQW��ZH�
HVWLPDWHG�WKH�GHPDQG�IRU�ZRRG�IRU�SHOOHWV�LQ�WKH�VRXWKHUQ�
UHJLRQ�WR�EH������PLOOLRQ�WRQV��%HFDXVH�PDQ\�6WDWHV�DUH�
HQFRXUDJLQJ�WKH�XVH�RI�UHQHZDEOHV��GRPHVWLF�GHPDQG�LV�
OLNHO\�WR�LQFUHDVH�LQ�IXWXUH��7R�DFFRXQW�IRU�H[SHFWHG�GHPDQG�
LQFUHDVH�LQ�IXWXUH��ZH�DVVXPHG�D�����SHUFHQW�DQQXDO�LQFUHDVH�
LQ�WKH�FDSDFLW\�RI�SHOOHW�SODQWV�IURP������RQZDUGV��7KH�
FXUUHQW�FDSDFLW\�XWLOL]DWLRQ�RI�8�6��SHOOHW�SODQWV�LV�ORZHU�WKDQ�
FRXQWULHV�OLNH�&DQDGD��ZKLFK�KDYH�XWLOL]DWLRQ�HI¿FLHQF\�RI�
���SHUFHQW��6SHOWHU�DQG�7RWK��������DWWULEXWHG�WKLV�WR�UHDVRQV�
VXFK�DV�QHZHU�SODQWV��QRUPDO�VWDUWXS�SUREOHPV��DQG�OLPLWV�



���
&+$37(5������)RUHVW�%LRPDVV�%DVHG�(QHUJ\

RQ�¿EHU�DYDLODELOLW\��+RZHYHU��WKH\�DOVR�VD\�WKDW�DV�SHOOHW�
SODQWV�EHFRPH�ROGHU��WKH�8�6��FDSDFLW\�XWLOL]DWLRQ�LV�H[SHFWHG�
WR�LQFUHDVH��7R�DFFRXQW�IRU�WHFKQRORJLFDO�DGYDQFHPHQWV��
ZH�DVVXPHG�WKDW�RYHUDOO�FDSDFLW\�XWLOL]DWLRQ�LQFUHDVHV�E\��
��SHUFHQW�SHU�\HDU�IURP������XQWLO�LW�UHDFKHV����SHUFHQW��

+DUYHVWLQJ�5HVLGXHV�DQG�8UEDQ�:RRG�:DVWH�

&XUUHQW�OLWHUDWXUH��3HUODFN�DQG�RWKHUV�������*DOLN�DQG�RWKHUV�
������(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�������LQGLFDWHV�
WKDW�KDUYHVWLQJ�UHVLGXHV²GLVFDUGHG�WUHH�WRSV�DQG�OLPEV�
JHQHUDWHG�GXULQJ�WKH�KDUYHVWLQJ�SURFHVV²FXUUHQWO\�EHLQJ�
OHIW�RQ�WKH�JURXQG�FDQ�EH�XVHG�DV�ZRRG\�ELRPDVV�EDVHG�
HQHUJ\�IHHGVWRFNV��5HFHQW�DQDO\VHV��*DOLN�DQG�RWKHUV�������
5RVVL�DQG�RWKHUV�������VXJJHVW�WKDW�KDUYHVWLQJ�UHVLGXHV�
FRXOG�EH�XVHG�WR�DYRLG�GLYHUWLQJ�VRPH�PHUFKDQWDEOH�WLPEHU�
IRU�HQHUJ\�SURGXFWLRQ��5RVVL�DQG�RWKHUV��������DOVR�DUJXH�
WKDW�WKH�SURMHFWLRQV�RI�ZRRG\�ELRPDVV�GHPDQG�IRU�HQHUJ\�
SURGXFWLRQ�QHHG�WR�EH�VFDOHG�GRZQ�IXUWKHU�WR�DFFRXQW�IRU�
XUEDQ�ZRRG�ZDVWH��)RU�WKLV�UHDVRQ��ZH�GURSSHG�XUEDQ�ZRRG�
ZDVWH�IURP�WKH�WRWDO�DPRXQW�RI�ZRRG\�ELRPDVV�FRQVXPSWLRQ��
7KLV�HVVHQWLDOO\�JLYHV�XV�WKH�PHUFKDQWDEOH�WLPEHU�WKDW�ZLOO�EH�
UHTXLUHG�IRU�HQHUJ\�SURGXFWLRQ��WRWDO�ZRRG\�ELRPDVV�PLQXV�
XUEDQ�ZRRG�ZDVWH���1RWH�WKDW�WKH�UHVLGXH�IURP�DGGLWLRQDO�
KDUYHVWLQJ�ZDV�KDQGOHG�HQGRJHQRXVO\��7KH�PRGHO�FDOFXODWHV�
VRIWZRRG�DQG�KDUGZRRG�KDUYHVWLQJ�UHVLGXHV�DORQJ�ZLWK�WKH�
PHUFKDQWDEOH�WLPEHU�WKDW�FDQ�EH�KDUYHVWHG�LQ�D�SDUWLFXODU�
\HDU��)RU�HDFK�\HDU��WKH�DPRXQW�RI�KDUYHVWLQJ�UHVLGXHV�WKDW�
FDQ�EH�PDGH�DYDLODEOH�LV�HVWLPDWHG�DORQJ�ZLWK�WKH�KDUYHVW�
OHYHOV�RI�VRIWZRRG�DQG�KDUGZRRG�SXOSZRRG�DQG�VDZWLPEHU��
%HFDXVH�LW�LJQRUHV�XUEDQ�ZRRG�ZDVWH��ZH�QHWWHG�RXW�XUEDQ�
ZRRG�ZDVWH�IURP�WRWDO�ZRRG\�ELRPDVV�FRQVXPSWLRQ�DQG�IHG�
WKH�UHPDLQGHU�LQWR�WKH�PRGHO��

7KH�KDUYHVW�UHVLGXH�WKDW�FDQ�EH�XVHG�IRU�HQHUJ\�SURGXFWLRQ�
GHSHQGV�RQ�WRWDO�KDUYHVW�DV�ZHOO�DV�WKH�UHVLGXH�XWLOL]DWLRQ�
IDFWRU��WKH�SHUFHQWDJH�RI�KDUYHVW�UHVLGXH�WKDW�FDQ�EH�
FRQYHUWHG�WR�HQHUJ\���,QFUHDVHG�KDUYHVWLQJ�HI¿FLHQF\�FDQ�
UHGXFH�WKH�DYDLODELOLW\�RI�IRUHVW�UHVLGXHV��*UXVKHFN\�DQG�
RWKHUV��������5DWKHU�WKDQ�KDYLQJ�D�FRQVWDQW�KDUYHVWLQJ�
UHVLGXH�XWLOL]DWLRQ�IDFWRU²���SHUFHQW�IRU�:DOVK�DQG�RWKHUV�
�����������SHUFHQW�IRU�5RVVL�DQG�RWKHUV���������DQG����SHUFHQW�
IRU�*DOLN�DQG�RWKHUV�������²ZH�DVVXPH����SHUFHQW�LQ�������
LQFUHDVLQJ�WR����SHUFHQW�LQ�������DQG�UHPDLQLQJ�SHJJHG�DW�
WKLV�OHYHO�XQWLO�������:H�EHOLHYH�WKDW�WKLV�WUHQG�FKDUDFWHUL]HV�
WKH�HIIHFWV�RI�FXUUHQW�KDUYHVW�HI¿FLHQFLHV�DQG�WHFKQRORJ\�
LPSURYHPHQWV�DORQJ�ZLWK�SRWHQWLDO�GHYHORSPHQWV�RI�WKH�
IRUHVW�UHVLGXHV�PDUNHW��%HFDXVH�IRUHVW�UHVLGXH�UHPRYDO�DOVR�
KDV�WKH�SRWHQWLDO�IRU�DGYHUVH�LPSDFWV�RQ�VLWH�SURGXFWLYLW\�
DQG�ELRGLYHUVLW\��/DO�DQG�RWKHUV��������VRPH�6WDWH�ELRPDVV�
KDUYHVWLQJ�JXLGHOLQHV�DUH�DLPHG�DW�UHWDLQLQJ�RI����WR����
SHUFHQW�IRUHVW�UHVLGXHV�RQ�KDUYHVWLQJ�VLWHV��/DO�DQG�RWKHUV�
�������&RQVHTXHQWO\��ZH�DVVXPH�WKDW�QRW�PRUH�WKDQ����
SHUFHQW�RI�KDUYHVW�UHVLGXHV�DUH�UHPRYHG�DQG�XWLOL]HG�IRU�
HQHUJ\�SURGXFWLRQ��

7RWDO�KDUYHVW�LQIRUPDWLRQ�IRU�GLIIHUHQW�WLPH�SHULRGV�LV�
HVWLPDWHG�WKURXJK�DQ�DX[LOLDU\�6XEUHJLRQDO�7LPEHU�6XSSO\�
PRGHO���$EW�DQG�RWKHUV��������ZKLFK�FDOFXODWHV�JURVV�KDUYHVW�
UHVLGXHV��7KH�PRGL¿HG�PRGHO�XVHV�UHVLGXDO�IDFWRUV��-RKQVRQ�
DQG�RWKHUV�������WR�HVWLPDWH�VRIWZRRG�DQG�KDUGZRRG�
KDUYHVWLQJ�UHVLGXHV�SURGXFHG�IRU�GLIIHUHQW�ZRRG\�ELRPDVV�
FRQVXPSWLRQ�VFHQDULRV��)RU�WKH�IRUHVW�VXUYH\�XQLWV�LQ�WKLV�
VWXG\��WKH�KDUYHVWLQJ�UHVLGXDO�IDFWRUV�IRU�VRIWZRRG�UDQJHV�
IURP�������WR��������SHU�FXELF�IRRW�RI�UHPRYDOV��IRU�JURZLQJ�
VWRFN��DQG�������DQG�������IRU�QRQJURZLQJ�VWRFN��FRPSDUHG�
WR�������WR�������IRU�JURZLQJ�VWRFN�DQG��������DQG��������IRU�
QRQJURZLQJ�VWRFN�IRU�KDUGZRRGV�

7KH�VXEUHJLRQDO�VXSSO\�PRGHO�UXQ�DOORFDWHV�KDUYHVW�UHVLGXHV�
EDVHG�RQ�VSHFLHV��KDUGZRRG�YHUVXV�VRIWZRRG��UDWKHU�WKDQ�
WR�KDUGZRRG�DQG�VRIWZRRG�SURGXFWV��VDZWLPEHU�YHUVXV�
QRQVDZWLPEHU���7R�GLVWULEXWH�UHVLGXHV�WR�WKH�IRXU�SURGXFWV��
ZH�XVHG�DYHUDJH�SURGXFW�VKDUHV�RI�WKHVH�SURGXFWV�DV�LQLWLDO�
SDUDPHWHU�YDOXHV�DQG�FDOFXODWHG�WKH�DYHUDJH�SURGXFW�VKDUHV�
EDVHG�RQ�WKH�7LPEHU�3URGXFW�2XWSXWV�GDWD��%HQWOH\�������
-RKQVRQ�DQG�RWKHUV��������������������:H�HVWLPDWHG�WKH�
UHVLGXHV�DW�������SHUFHQW�IRU�VRIWZRRG�VDZWLPEHU��������
SHUFHQW�IRU�VRIWZRRG�QRQVDZWLPEHU��������SHUFHQW�IRU�
KDUGZRRG�VDZWLPEHU��DQG�������SHUFHQW�IRU�KDUGZRRG�
QRQVDZWLPEHU�

:LOWVHH��������HVWLPDWHG�SHU�FDSLWD�XUEDQ�ZRRG�ZDVWH�DW�
������JUHHQ�WRQV�SHU�\HDU��ZKLFK�ZH�XVHG²DORQJ�ZLWK�WKH�
\HDUO\�HVWLPDWHV�RI�IXWXUH�SRSXODWLRQ�RI�WKH�6RXWKHUQ�6WDWHV�
WKURXJK������IURP�WKH�8�6��&HQVXV�%XUHDX�6WDWHV�,QWHULP�
3RSXODWLRQ�3URMHFWLRQV�E\�$JH�DQG�6H[�GDWD�VHWV��KWWS���ZZZ�
FHQVXV�JRY�SRSXODWLRQ�ZZZ�SURMHFWLRQV�SURMHFWLRQVDJHVH[�
KWPO�²WR�FDOFXODWH�WKH�DQQXDO�DPRXQW�RI�XUEDQ�ZRRG�ZDVWH�
JHQHUDWHG�LQ�WKH�UHJLRQ��%HFDXVH�VRPH�XUEDQ�ZRRG�ZDVWH�
ZLOO�QRW�EH�GLYHUWHG�IRU�HQHUJ\�XVH��ZH�VFDOHG�WKH�SHU�FDSLWD�
XUEDQ�ZRRG�ZDVWH�HVWLPDWLRQ�E\�D�XWLOL]DWLRQ�IDFWRU�RI����
SHUFHQW��&DUWHU�DQG�RWKHUV��������

$//2&$7,1*�0(5&+$17$%/(�7,0%(5�
,172�)285�352'8&76

7R�GHWHUPLQH�WKH�SHUFHQWDJH�VKDUH�ZLWKLQ�D�VSHFLHV�JURXS��
ZH�DOORFDWHG�ZRRG\�ELRPDVV�UHTXLUHPHQW��PLQXV�KDUYHVWLQJ�
UHVLGXHV��RQO\�WR�WKH�SXOSZRRG�PDUNHW��DV�VDZWLPEHU�DQG�
RWKHU�KLJKHU�YDOXH�IRUHVW�UHVRXUFHV�PLJKW�EH�WRR�H[SHQVLYH�
WR�EH�XVHG�IRU�ELRHQHUJ\�SURGXFWLRQ��7KH�QRQVDZWLPEHU�
EDVHG�IHHGVWRFN�SUHIHUHQFH�FDQ�DOVR�EH�REVHUYHG�LQ�D�UHFHQW�
VWXG\�E\�5RVVL�DQG�RWKHUV��������LQ�)ORULGD��ZKLFK�DVVXPHG�
WKDW����SHUFHQW�RI�WKH�WRWDO�WLPEHU�GLYHUWHG�IRU�HQHUJ\�FRPHV�
IURP�QRQVDZWLPEHU�VRXUFHV��+RZHYHU��3HUODFN�DQG�RWKHUV�
�������RXWOLQH�WKH�SRVVLELOLW\�WKDW�KLJK�RLO�SULFHV�DQG�ORZ�
WLPEHU�SULFHV�PD\�FUHDWH�FRQGLWLRQV�ZKHUHE\�SXOSZRRG�RU�
HYHQ�VPDOO�VDZWLPEHU�UHVRXUFHV�FRXOG�EH�XVHG�IRU�ELRHQHUJ\��
:H�DVVXPHG�WKDW�QRQVDZWLPEHU�ZLOO�EH�XVHG�IRU�HQHUJ\�
SURGXFWLRQ�HDUOLHU�WKDQ�KLJK�YDOXH�VDZWLPEHU��+RZHYHU��DW�



���
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KLJKHU�OHYHO�RI�ZRRG\�ELRPDVV�FRQVXPSWLRQ��ZH�GHWHUPLQHG�
KRZ�PXFK�RI�WKH�ZRRG\�ELRPDVV�UHTXLUHPHQW�H[FHHGV�
ZKDW�FDQ�EH�PHW�E\�QRQVDZWLPEHU��:H�SRVLW�WKDW�WKLV�
H[WUD�UHTXLUHPHQW�RI�ELRPDVV��RYHU�DQG�DERYH�WKH�KDUYHVW�
OHYHOV�GHSLFWHG�E\�WKH�PRGHO�UXQV��LV�VRXUFHG�E\�GLVSODFLQJ�
VRIWZRRGV�DQG�KDUGZRRGV�VDZWLPEHU�IURP�IRUHVW�LQGXVWULHV��

7KH�VXEUHJLRQDO�VXSSO\�PRGHO�XWLOL]HV�GLDPHWHU�GLVWULEXWLRQV�
IRU�HDFK�VXEUHJLRQ��RZQHU��PDQDJHPHQW�W\SH��DQG�DJH�FODVV�
WR�FDOFXODWH�SURGXFW�UHPRYDOV�DQG�LQYHQWRU\�YROXPHV�E\�
DJH�FODVV��:H�PRGL¿HG�DJH�FODVV�LQ�WKH�VXEUHJLRQDO�VXSSO\�
PRGHO�IURP�D�¿YH�\HDU�SHULRG�WR�DQQXDO�OHYHOV�VR�WKDW�WKH�
VXSSO\�UHVSRQVH�FRXOG�EH�FRQVLVWHQW�ZLWK�FRQVXPSWLRQ�GDWD��
)XUWKHUPRUH��WKH�PRGHO�UHTXLUHV�D�VSHFL¿F�FXOO�IDFWRU�DQG�
D�GLDPHWHU�UDQJH�WKDW�GHWHUPLQHV�KRZ�PXFK�YROXPH��LQ�
HDFK�SURGXFW�FDWHJRU\��FRQWULEXWHV�WR�QRQVDZWLPEHU��:H�
XVHG�WKH�FXOO�IDFWRU�RXWOLQHG�LQ�$EW�DQG�RWKHUV��������������
DQG�GHPDUFDWHG�VDZWLPEHU�YHUVXV�QRQVDZWLPEHU�EDVHG�RQ�
GLDPHWHU�DW�EUHDVW�KHLJKW��G�E�K���GH¿QLWLRQV�IURP�WKH�)RUHVW�
6HUYLFH�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�SURJUDP���²����LQFKHV�
IRU�VRIWZRRG�QRQVDZWLPEHU���²�����LQFKHV�IRU�KDUGZRRG�
QRQVDZWLPEHU��!����LQFKHV�IRU�VRIWZRRG�VDZWLPEHU��DQG�
������LQFKHV�IRU�KDUGZRRG�VDZWLPEHU��7UHHV����LQFKHV�G�E�K��
DUH�FRQVLGHUHG�WR�EH�VDSOLQJV�

7KH�PRGL¿HG�VXEUHJLRQDO�VXSSO\�PRGHO�UHTXLUHV�WKDW�
FRQVXPSWLRQ�EH�LQSXW�DFFRUGLQJ�WR�WKH�VRIWZRRG�DQG�
KDUGZRRG�FDWHJRULHV�VSHFL¿HG�E\�WKH�XVHU��:H�DSSRUWLRQHG�
WRWDO�ZRRG\�ELRPDVV�FRQVXPHG��ERWK�IRU�HQHUJ\�DQG�IRU�
WUDGLWLRQDO�IRUHVW�LQGXVWU\�UHTXLUHPHQWV��IRU�D�SDUWLFXODU�
VFHQDULR�DPRQJ�WKH�KDUGZRRG�DQG�VRIWZRRGV�DV�WKH�VWDUWLQJ�
SRLQW��/RRNLQJ�DW�URXQGZRRG�RXWSXW�GDWD�IRU�WKH�SDVW�GHFDGH�
�%HQWOH\�������-RKQVRQ�DQG�RWKHUV��������������������ZH�
REVHUYHG�WKDW�WKH�VRIWZRRGV�FRPSULVH�DSSUR[LPDWHO\����
SHUFHQW�RI�WKH�WRWDO�WLPEHU�RXWSXW��FRPSDUHG�WR����SHUFHQW�IRU�
KDUGZRRGV��

$V�PRVW�RI�WKH�WHFKQRORJ\�IRU�ZRRG\�ELRHQHUJ\�SURGXFWLRQ�
LV�LQ�QDVFHQW�VWDJH�DQG�QR�VSHFLHV�JURXS�KDV�EHHQ�HVWDEOLVKHG�
DV�IDYRUHG��ZH�IROORZHG�WKLV�JHQHULF�WLPEHU�RXWSXW�WUHQG�DQG�
SDUDPHWHUL]HG�WKH�LQLWLDO�PRGHO�UXQ�E\�DVVXPLQJ�WKDW����
SHUFHQW�RI�ZRRG�XVHG�IRU�HQHUJ\�RU�E\�LQGXVWU\�LV�VRXUFHG�
IURP�VRIWZRRG��DQG�WKH�UHPDLQLQJ����SHUFHQW�LV�IURP�
KDUGZRRGV��



���
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� -RKQ�/��*UHHQH��7KRPDV�-��6WUDND�
� DQG�7DPDUD�/��&XVKLQJ�

.(<�),1',1*6

�� )HGHUDO�DQG�6WDWH�WD[HV�UHGXFH�WKH�SUH�WD[�YDOXH�RI�IDPLO\�
RZQHG�IRUHVW�ODQG�LQ�WKH�6RXWK�E\�DPRXQWV�UDQJLQJ�IURP�
OLWWOH�PRUH�WKDQ�RQH�TXDUWHU�WR�QHDUO\�KDOI��ZLWK�WKH�JUHDWHVW�
VKDUH�RI�WKH�UHGXFWLRQ�DWWULEXWDEOH�WR�WKH�)HGHUDO�LQFRPH�WD[�
DQG�6WDWH�SURSHUW\�WD[HV�

��0RVW�IDPLO\�IRUHVW�RZQHUV�DUH�DZDUH�RI�VRPH�JHQHUDO�
EXVLQHVV�SURYLVLRQV�RI�WKH�)HGHUDO�LQFRPH�WD[��EXW�KDOI�RU�
IHZHU�DUH�DZDUH�RI�SURYLVLRQV�VSHFL¿FDOO\�IRU�IRUHVWV�DQG�
RWKHU�ZRUNLQJ�ODQGV��VXFK�DV�WKH�UHIRUHVWDWLRQ�LQFHQWLYHV�
DQG�VSHFLDO�WUHDWPHQW�RI�TXDOLI\LQJ�FRVW�VKDUH�SD\PHQWV�

�� )RU�IDPLO\�IRUHVW�RZQHUV�ZKR�GR�QRW�JURZ�WLPEHU�IRU�VDOH��
6WDWH�SURSHUW\�WD[HV�DUH�RI�JUHDWHU�FRQFHUQ�WKDQ�DQ\�RWKHU�
WD[��EHFDXVH�WKH\�RFFXU�DQQXDOO\�DQG�DUH�SHUFHLYHG�DV�
EHLQJ�KLJK�LQ�UHODWLRQ�WR�WKH�YDOXH�RI�WKH�ODQG�

�� 6WDWH�WR�6WDWH�YDULDELOLW\�LQ�SURSHUW\�WD[HV�SURGXFHV�
UHODWLYH�GLVDGYDQWDJHV�WR�KROGLQJ�IRUHVW�ODQG�DQG�OLNHO\�
FRQWULEXWHV�WR�FRQYHUVLRQ�RI�IDPLO\�RZQHG�IRUHVW�ODQG�LQ�
6WDWHV�WKDW�WD[�SURSHUW\�DW�KLJKHU�UDWHV�

��2ZQHUV�RI�IDPLO\�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV�DUH�PDQ\�
WLPHV�PRUH�OLNHO\�WKDQ�8�6��WD[SD\HUV�LQ�JHQHUDO�WR�LQFXU�
WKH�)HGHUDO�HVWDWH�WD[��2I�WKH�IRUHVW�HVWDWHV�WKDW�RZH�HVWDWH�
WD[�����SHUFHQW�VHOO�WLPEHU�RU�ODQG�WR�SD\�SDUW�RU�DOO�RI�WKH�
WD[��ZLWK�URXJKO\�RQH�TXDUWHU�RI�WKH�DFUHV�VROG�FRQYHUWHG�WR�
RWKHU�XVHV�

�� )LQDQFLDO�LQFHQWLYH�SURJUDPV�DUH�JHQHUDOO\�VXFFHVVIXO�LQ�
SURPRWLQJ�VXVWDLQDEOH�SUDFWLFHV�DPRQJ�WKH�IDPLO\�IRUHVW�
RZQHUV�ZKR�SDUWLFLSDWH�LQ�WKHP��EXW�IXQGLQJ�OHYHOV�DQG�
RZQHU�FRQIXVLRQ�DERXW�WKH�UHTXLUHPHQWV�WR�DSSO\�IRU�DQG�
SDUWLFLSDWH�LQ�WKH�SURJUDPV�OLPLW�WKH�QXPEHU�RI�DFUHV�WKDW�
DUH�WUHDWHG�

�-RKQ�/��*UHHQH�LV�DQ�(PHULWXV�6FLHQWLVW��)RUHVW�(FRQRPLFV�DQG�3ROLF\�
5HVHDUFK�:RUN�8QLW��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5HVHDUFK�7ULDQJOH�3DUN��1&��������7KRPDV�
-��6WUDND�LV�D�3URIHVVRU�RI�)RUHVWU\�DQG�1DWXUDO�5HVRXUFHV�DQG�7DPDUD�
/��&XVKLQJ�DQ�$VVLVWDQW�3URIHVVRU�DQG�([WHQVLRQ�)RUHVWU\�6SHFLDOLVW��
'HSDUWPHQW�RI�)RUHVWU\�DQG�1DWXUDO�5HVRXUFHV��&OHPVRQ�8QLYHUVLW\��
&OHPVRQ��6&�������

,1752'8&7,21

7D[HV�RQ�IRUHVW�UHODWHG�LQFRPH��IRUHVW�ODQG��DQG�IRUHVW�
SURGXFWV�FDQ�HQFRXUDJH�RU�LQKLELW�SULYDWH�LQYHVWPHQW�LQ�IRUHVW�
UHVRXUFH�PDQDJHPHQW��,Q�¿QDQFLDO�DQDO\VHV��WD[HV�UDQN�ZLWK�
KDUYHVW�UHWXUQV�DQG�URWDWLRQ�OHQJWK�DV�D�NH\�GHWHUPLQDQW�
RI�WKH�YLDELOLW\�RI�IRUHVW�PDQDJHPHQW�LQYHVWPHQWV��$V�
VXFK��WKH\�FRQVWLWXWH�DQ�LPSRUWDQW�SDUW�RI�WKH�RSHUDWLQJ�
HQYLURQPHQW�IRU�RZQHUV�DQG�PDQDJHUV�RI�SULYDWH�IRUHVW�ODQG��
DQG�D�FULWLFDO�IDFWRU�LQ�GHWHUPLQLQJ�WKH�OHYHO�RI�VWHZDUGVKLS�
SUDFWLFHG�DQG�WKH�W\SHV�RI�SURGXFWV�DQG�VHUYLFHV�SURYLGHG��
)RU�XQLWV�RI�JRYHUQPHQW��WD[HV�UHSUHVHQW�D�VLJQL¿FDQW�VRXUFH�
RI�IXQGLQJ�DQG�D�SRZHUIXO�WRRO�IRU�SXUVXLQJ�VRFLHWDO�JRDOV��
7KHVH�FKDUDFWHULVWLFV�FRPELQH�WR�PDNH�HIIHFWLYH�LQWHJUDWLRQ�
RI�WD[�FRQVLGHUDWLRQV�ERWK�SUREOHPDWLF�DQG�HVVHQWLDO�IRU�IRUHVW�
RZQHUV��PDQDJHUV��LQYHVWRUV��HOHFWHG�RI¿FLDOV��DQG�QDWXUDO�
UHVRXUFH�SROLF\PDNHUV�

2I�WKH�����PLOOLRQ�DFUHV�RI�IRUHVW�ODQG�LQ�WKH�8QLWHG�6WDWHV��
���SHUFHQW������PLOOLRQ�DFUHV��LV�RZQHG�E\�IDPLOLHV²GH¿QHG�
WR�LQFOXGH�LQGLYLGXDOV��PDUULHG�FRXSOHV��HVWDWHV��WUXVWV��DQG�
RWKHU�XQLQFRUSRUDWHG�JURXSV�RI�LQGLYLGXDOV²DQG����SHUFHQW�
�����PLOOLRQ�DFUHV��LV�RZQHG�E\�IRUHVW�LQGXVWU\��%XWOHU��������
3ULYDWH�IRUHVW�RZQHUVKLS�LV�HYHQ�PRUH�SUHYDOHQW�LQ�WKH�6RXWK��
ZLWK����SHUFHQW�RI�IRUHVW�ODQG������PLOOLRQ�DFUHV��KHOG�E\�
IDPLOLHV��%XWOHU�DQG�/HDWKHUEHUU\�������DQG����SHUFHQW�
����PLOOLRQ�DFUHV��KHOG�E\�IRUHVW�LQGXVWU\��6PLWK�DQG�RWKHUV�
������

7KLV�FKDSWHU�DGGUHVVHV�WKH�HIIHFW�RI�)HGHUDO��6WDWH��DQG�ORFDO�
WD[HV�RQ�IDPLO\�RZQHG�IRUHVWV�LQ�WKH�6RXWK��7KH�HIIHFW�RI�
WD[HV�RQ�ODQG�RZQHG�E\�IRUHVW�LQGXVWU\�DQG�WKH�FRPSDUDWLYH�
DGYDQWDJHV�RI�GLIIHUHQW�EXVLQHVV�RUJDQL]DWLRQDO�PRGHOV�DUH�
GLVFXVVHG�LQ�FKDSWHU���

7KH�)HGHUDO�,QFRPH�7D[

7KH�)HGHUDO�LQFRPH�WD[�ZDV�HVWDEOLVKHG�LQ�������XQGHU�WKH���WK�
DPHQGPHQW�WR�WKH�8�6��&RQVWLWXWLRQ��7KH�HDUOLHVW�SURYLVLRQV�
WKDW�UHFRJQL]H�WKH�XQLTXH�FKDUDFWHU�RI�IRUHVW�PDQDJHPHQW�
GDWH�WR�������'DQD�DQG�)DLUID[��������7KH�)HGHUDO�LQFRPH�
WD[�KDV�WKH�JUHDWHVW�SRWHQWLDO�RI�DQ\�WD[�WR�DIIHFW�IDPLO\�IRUHVW�
RZQHUV��EHFDXVH�LW�DSSOLHV�WR�LQFRPH�IURP�DOO�VRXUFHV�DQG�WKH�
UDWHV�DUH�KLJK�FRPSDUHG�ZLWK�RWKHU�WD[HV��7KH�HFRQRPLF�HIIHFW�

$)"15&3�����
� (IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV
� RQ�)DPLO\�2ZQHG�)RUHVW�/DQG
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RI�DQ�LQFRPH�WD[�LV�WR�LQFUHDVH�WKH�YDULDEOH�FRVW�RI�RZQLQJ�
RU�PDQDJLQJ�IRUHVWV��,W�WKHUHIRUH�LQÀXHQFHV�KRZ�LQWHQVLYHO\�
RZQHUV�PDQDJH�WKHLU�KROGLQJV��*UHJRU\�������

6LQFH�LWV�LQVWLWXWLRQ��D�QXPEHU�RI�SURYLVLRQV�KDYH�EHHQ�
DGGHG�WR�WKH�)HGHUDO�LQFRPH�WD[�WKDW�KHOS�IDPLO\�IRUHVW�
RZQHUV�NHHS�WKHLU�ODQG�LQ�IRUHVW�DQG�PDQDJH�LW�VXVWDLQDEO\��
6RPH�DUH�JHQHUDO�EXVLQHVV�SURYLVLRQV��ZKLOH�RWKHUV�DUH�
VSHFL¿FDOO\�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV��
$PRQJ�WKH�PRVW�LPSRUWDQW�RI�WKH�JHQHUDO�SURYLVLRQV�DUH�
�*UHHQH�DQG�RWKHUV�������

/RQJ�WHUP�FDSLWDO�JDLQ�WUHDWPHQW�RI�TXDOLI\LQJ�LQFRPH²
,QFRPH�IURP�WKH�VDOH�RI�WLPEHU�KHOG�IRU�PRUH�WKDQ����PRQWKV�
JHQHUDOO\�TXDOL¿HV�DV�D�³ORQJ�WHUP�FDSLWDO�JDLQ�́ �/RQJ�WHUP�
FDSLWDO�JDLQV�FXUUHQWO\�DUH�WD[HG�WR�LQGLYLGXDOV�DW�D�PD[LPXP�
UDWH�RI����SHUFHQW��FRPSDUHG�ZLWK������SHUFHQW�IRU�RUGLQDU\�
LQFRPH��DQG�D�PLQLPXP�UDWH�RI���SHUFHQW��FRPSDUHG�ZLWK��
���RU����SHUFHQW�IRU�RUGLQDU\�LQFRPH��&&+��������&DSLWDO�
JDLQV�HQMR\�RWKHU�DGYDQWDJHV�RYHU�RUGLQDU\�LQFRPH��WKH\�
DUH�QRW�VXEMHFW�WR�VHOI�HPSOR\PHQW�WD[HV��DW�UDWHV�XS�WR������
SHUFHQW��DQG�WKH\�GR�QRW�FRXQW�WRZDUG�WKH�DPRXQW�RI�LQFRPH�
UHWLUHG�SHUVRQV�PD\�HDUQ�EHIRUH�WKHLU�6RFLDO�6HFXULW\�EHQH¿WV�
DUH�UHGXFHG��)XUWKHU��ODUJH�ORVVHV�LQ�FDSLWDO�LQYHVWPHQWV�PD\�
RQO\�EH�DSSOLHG�DJDLQVW��������RI�RUGLQDU\�LQFRPH�SHU�\HDU��
EXW�DJDLQVW�DQ\�DPRXQW�RI�FDSLWDO�JDLQV�

'HSOHWLRQ�GHGXFWLRQ²2ZQHUV�ZKR�VHOO�RU�GLVSRVH�RI�
WLPEHU�RU�VXFK�RWKHU�QDWXUDO�UHVRXUFHV�DV�RLO�RU�PLQHUDOV�
FDQ�UHFRYHU�WKHLU�LQYHVWPHQW�LQ�WKH�UHVRXUFH�VROG�WKURXJK�D�
GHSOHWLRQ�GHGXFWLRQ��7KH�GHGXFWLRQ�LV�HTXDO�WR�WKH�RZQHU¶V�
³EDVLV´��D�PHDVXUH�RI�LQYHVWPHQW�LQ�D�FDSLWDO�DVVHW��LQ�HDFK�
XQLW�RI�WKH�UHVRXUFH�VROG��7KLV�GHGXFWLRQ�LV�DYDLODEOH�WR�DOO�
RZQHUV�ZKR�KROG�WKHLU�IRUHVW�IRU�WKH�SURGXFWLRQ�RI�LQFRPH��
ZKHWKHU�DV�DQ�LQYHVWPHQW�RU�SDUW�RI�D�WUDGH�RU�EXVLQHVV�

$QQXDO�GHGXFWLRQ�RI�PDQDJHPHQW�FRVWV²2ZQHUV�PD\�
GHGXFW�WKH�FRVW�RI�IRUHVW�PDQDJHPHQW�SUDFWLFHV�DQQXDOO\��DV�
WKH\�RFFXU��7KLV�GHGXFWLRQ�GRHV�QRW�DSSO\�WR�UHIRUHVWDWLRQ��
ZKLFK�KDV�LWV�RZQ�SURYLVLRQV��VHH�EHORZ���EXW�GRHV�DSSO\�
WR�IHHV�SDLG�WR�D�FRQVXOWLQJ�IRUHVWHU�RU�WKH�FRVW�RI�EUXVK�
FRQWURO��WKLQQLQJ��PLG�URWDWLRQ�IHUWLOL]DWLRQ��WLPEHU�VWDQG�
LPSURYHPHQW��FRQWURO�RI�LQVHFWV�DQG�GLVHDVHV��PDLQWHQDQFH�
RI�URDGV�DQG�¿UHEUHDNV��DQG�VLPLODU�SUDFWLFHV��DV�ORQJ�DV�
WKH\�DUH�RUGLQDU\�DQG�QHFHVVDU\�IRU�WLPEHU�PDQDJHPHQW�DQG�
UHODWHG�WR�WKH�LQFRPH�SRWHQWLDO�RI�WKH�IRUHVW��7KLV�GHGXFWLRQ�
DOVR�LV�DYDLODEOH�WR�DOO�RZQHUV�ZKR�KROG�WKHLU�IRUHVW�IRU�WKH�
SURGXFWLRQ�RI�LQFRPH��,QYHVWRUV��KRZHYHU��PXVW�WDNH�LW�DV�
D�³PLVFHOODQHRXV�LWHPL]HG�GHGXFWLRQ�́ �ZKLFK�FRPELQHG�
ZLWK�RWKHU�VXFK�H[SHQVHV�LV�GHGXFWLEOH�RQO\�WR�WKH�H[WHQW�LW�
H[FHHGV���SHUFHQW�RI�WKHLU�³DGMXVWHG�JURVV�LQFRPH�́

'HSUHFLDWLRQ�GHGXFWLRQV²2ZQHUV�FDQ�UHFRYHU�LQYHVWPHQWV�
LQ�TXDOLI\LQJ�LQFRPH�SURGXFLQJ�SURSHUW\²LQFOXGLQJ�
PDFKLQHU\��EXLOGLQJV��HTXLSPHQW��IHQFHV��FXOYHUWV��DQG�

EULGJHV²DV�LW�ORVHV�YDOXH�RYHU�WLPH�GXH�WR�ZHDU�DQG�WHDU��
DJH��GHWHULRUDWLRQ��RU�REVROHVFHQFH��'HSUHFLDWLRQ�GHGXFWLRQV�
DUH�DYDLODEOH�WR�DOO�RZQHUV�ZKR�KROG�WKHLU�IRUHVWV�WR�SURGXFH�
LQFRPH��DOWKRXJK�LQYHVWRUV�DJDLQ�PXVW�UHSRUW�WKHP�DV�
PLVFHOODQHRXV�LWHPL]HG�GHGXFWLRQV�VXEMHFW�WR�WKH���SHUFHQW�RI�
DGMXVWHG�JURVV�LQFRPH�ÀRRU��8QGHU�FXUUHQW�ODZ��RZQHUV�DOVR�
PD\�HOHFW�WR�WDNH�D�¿UVW�\HDU�³ERQXV´�GHSUHFLDWLRQ�GHGXFWLRQ�
HTXDO�WR�����SHUFHQW�RI�WKH�FRVW�RI�QHZ�SURSHUW\�³SODFHG�LQ�
VHUYLFH´��DYDLODEOH�DQG�UHDG\�IRU�XVH��EHWZHHQ�6HS�����������
DQG�WKH�HQG�RI�������7KH�ERQXV�GHSUHFLDWLRQ�GHGXFWLRQ�IRU�
QHZ�SURSHUW\�SODFHG�LQ�VHUYLFH�EHIRUH�6HS�����������RU�GXULQJ�
�����RU�������LV����SHUFHQW�RI�LWV�FRVW��&&+�������&&+��������

7KH�VHFWLRQ�����GHGXFWLRQ²2ZQHUV�ZKR�KROG�WKHLU�
IRUHVW�DV�SDUW�RI�D�WUDGH�RU�EXVLQHVV�PD\�HOHFW�WR�GHGXFW�
SDUW�RU�DOO�RI�WKH�FRVW�RI�FHUWDLQ�W\SHV�RI�SURSHUW\�LQVWHDG�
RI�FDSLWDOL]LQJ�DQG�GHSUHFLDWLQJ�LW��7KLV�GHGXFWLRQ�LV�
QRW�DYDLODEOH�WR�LQYHVWRUV��WUXVWV��RU�HVWDWHV��4XDOLI\LQJ�
SURSHUW\�LQFOXGHV�WDQJLEOH�SHUVRQDO�SURSHUW\��EXW�QRW�
LPSURYHPHQWV�WR�ODQG��EXLOGLQJV��RU�FRPSRQHQWV�RI�
EXLOGLQJV��)RU������WKURXJK�WKH�HQG�RI�������WKH�PD[LPXP�
DPRXQW�RI�WKH�GHGXFWLRQ�LV�����������UHGXFHG�E\����IRU�
HDFK�GROODU�RYHU����PLOOLRQ�RI�VHFWLRQ�����SURSHUW\�SODFHG�
LQ�VHUYLFH�GXULQJ�WKH�\HDU��&&+�������&&+��������

/RVV�GHGXFWLRQV²$OO�RZQHUV�ZKR�KROG�WKHLU�IRUHVW�ODQG�
WR�SURGXFH�LQFRPH�PD\�UHFRYHU�WKH�DPRXQW�RI�WKHLU�EDVLV�
LQ�WLPEHU�RU�RWKHU�SURSHUW\�ORVW�LQ�D�FDVXDOW\�HYHQW��WKHIW��
RU�FRQGHPQDWLRQ��2ZQHUV�ZKR�KROG�WKHLU�IRUHVW�DV�SDUW�RI�
D�WUDGH�RU�EXVLQHVV�DOVR�PD\�UHFRYHU�WKHLU�EDVLV�LQ�SURSHUW\�
ORVW�LQ�D�QRQFDVXDOW\�HYHQW���2ZQHUV�ZKR�KROG�WKHLU�IRUHVW�IRU�
SHUVRQDO�XVH��ZLWKRXW�D�SUR¿W�PRWLYH��FDQ�UHFRYHU�WKHLU�EDVLV�
LQ�WLPEHU�RU�RWKHU�SURSHUW\�ORVW�LQ�D�FDVXDOW\�HYHQW��WKHIW��RU�
FRQGHPQDWLRQ�RQO\�WR�WKH�H[WHQW�WKDW�DOO�ORVVHV�LQ�D�\HDU��PLQXV�
�����SHU�HYHQW��H[FHHG����SHUFHQW�RI�WKHLU�DGMXVWHG�JURVV�
LQFRPH���,I�LQFRPH�SURGXFLQJ�SURSHUW\�LV�GDPDJHG�UDWKHU�WKDQ�
GHVWUR\HG��WKH�RZQHU�PXVW�PDNH�DQ�HIIRUW�WR�VDOYDJH�LW��6LQFH�
RZQHUV¶�EDVLV�LQ�WKHLU�WLPEHU�W\SLFDOO\�LV�ORZHU�WKDQ�LWV�DFWXDO�
YDOXH��D�VDOYDJH�KDUYHVW�RI�GDPDJHG�WLPEHU�RIWHQ�UHVXOWV�LQ�D�
WD[DEOH�JDLQ�UDWKHU�WKDQ�D�ORVV��%XW�WKH�RZQHU�FDQ�SRVWSRQH�
UHFRJQLWLRQ�RI�WKH�JDLQ��DQG�WKH�WD[�RQ�LW��E\�XVLQJ�WKH�JDLQ�WR�
UHVWRUH�RU�UHSODFH�WKH�GDPDJHG�SURSHUW\�ZLWKLQ�WKH�DOORZDEOH�
UHSODFHPHQW�SHULRG��XVXDOO\���\HDUV�

7KH�SURYLVLRQV�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV�
LQFOXGH��*UHHQH�DQG�RWKHUV�������

5HIRUHVWDWLRQ�LQFHQWLYHV²$OO�RZQHUV�ZKR�KROG�IRUHVW�ODQG�
IRU�WKH�SURGXFWLRQ�RI�LQFRPH�PD\�GHGXFW�RXWULJKW�TXDOLI\LQJ�
UHIRUHVWDWLRQ�FRVWV�XS�WR���������SHU�\HDU�DQG�³DPRUWL]H´�
�ZULWH�RII�RYHU�D�VHW�SHULRG��DQ\�DGGLWLRQDO�DPRXQW�RYHU���
WD[�\HDUV�

6SHFLDO�WUHDWPHQW�RI�TXDOLI\LQJ�FRVW�VKDUH�SD\PHQWV²
/DQGRZQHUV�PD\�HOHFW�WR�H[FOXGH�D�FDOFXODWHG�SRUWLRQ�RI�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

TXDOLI\LQJ�SXEOLF�FRVW�VKDUH�SD\PHQWV�IURP�WKHLU�JURVV�
LQFRPH��&XUUHQWO\��FRVW�VKDUH�SD\PHQWV�IURP�QLQH�)HGHUDO�
SURJUDPV²WKH�&RQVHUYDWLRQ�5HVHUYH�3URJUDP��(PHUJHQF\�
)RUHVW�5HVWRUDWLRQ�3URJUDP��(PHUJHQF\�:DWHUVKHG�
3URWHFWLRQ�3URJUDP��(QYLURQPHQWDO�4XDOLW\�,QFHQWLYHV�
3URJUDP��)RUHVW�+HDOWK�3URWHFWLRQ�3URJUDP��/RQJOHDI�3LQH�
,QLWLDWLYH��6WDWH�$FUHV�IRU�:LOGOLIH�(QKDQFHPHQW��:HWODQGV�
5HVHUYH�3URJUDP��DQG�:LOGOLIH�+DELWDW�,QFHQWLYHV�3URJUDP�
�WDEOH������²DV�ZHOO�DV�D�QXPEHU�RI�6WDWH�SURJUDPV�DUH�
DSSURYHG�IRU�H[FOXVLRQ��%HFDXVH�RI�WKH�ZD\�WKH�H[FOXGDEOH�
SRUWLRQ�LV�FDOFXODWHG��LW�LV�OLNHO\�WKDW�WKH�IXOO�DPRXQW�RI�D�
FRVW�VKDUH�SD\PHQW�ZLOO�EH�H[FOXGDEOH�LI�WKH�DIIHFWHG�DUHD�
KDV�EHHQ�KDUYHVWHG�LQ�WKH�SDVW���\HDUV��EXW�RQO\�D�IUDFWLRQ�
ZLOO�EH�H[FOXGDEOH�LW�LI�KDV�QRW�

(QKDQFHG�FKDULWDEOH�GHGXFWLRQ�IRU�D�TXDOLI\LQJ�GRQDWLRQ�
RI�LQWHUHVW�LQ�ODQG²/DQGRZQHUV�PD\�WDNH�D�FKDULWDEOH�
FRQWULEXWLRQ�GHGXFWLRQ�IRU�GRQDWLRQ�RI�DQ�LQWHUHVW�LQ�ODQG��
7R�TXDOLI\�IRU�D�GHGXFWLRQ��WKH�GRQDWLRQ�PXVW�FRQVLVW�RI�
D�TXDOL¿HG�UHDO�SURSHUW\�LQWHUHVW��PDGH�WR�D�JRYHUQPHQW�
DJHQF\�RU�TXDOL¿HG�SXEOLFO\�VXSSRUWHG�RUJDQL]DWLRQ��IRU�
RQH�RI�IRXU�FRQVHUYDWLRQ�SXUSRVHV��VHH�³,QFHQWLYHV�IRU�
&RQVHUYDWLRQ�(DVHPHQWV´���8QGHU�FXUUHQW�ODZ��WKH�DQQXDO�
OLPLW�IRU�WKLV�GHGXFWLRQ�LV�����SHUFHQW�RI�DGMXVWHG�JURVV�
LQFRPH�IRU�RZQHUV�ZKR�HDUQ�PRUH�WKDQ�KDOI�RI�WKHLU�JURVV�
LQFRPH�IURP�IDUPLQJ��GH¿QHG�WR�LQFOXGH�IRUHVW�ODQG��RU�
UDQFKLQJ��DQG����SHUFHQW�RI�DGMXVWHG�JURVV�LQFRPH�IRU�RWKHU�
RZQHUV��/DQG�7UXVW�$OOLDQFH�:HE�VLWH�������

7KH�WD[�UDWHV�DQG�GHGXFWLRQ�OLPLWV�IRU�IRXU�RI�WKH�DERYH�
SURYLVLRQV�DUH�WHPSRUDU\��DQG�ZHUH�RULJLQDOO\�SXW�LQ�SODFH�E\�
ODZV�HQDFWHG�EHWZHHQ������DQG�������FROOHFWLYHO\�FDOOHG�WKH�
%XVK�WD[�FXWV�

��7KH�UHGXFHG�WD[�UDWHV�IRU�ORQJ�WHUP�FDSLWDO�JDLQV�ZHUH�SXW�
LQ�SODFH�E\�WKH�-REV�DQG�*URZWK�7D[�5HOLHI�5HFRQFLOLDWLRQ�
$FW�RI�������3�/�����������DQG�ZHUH�VFKHGXOHG�WR�VXQVHW�DW�
WKH�HQG�RI������

��%RQXV�GHSUHFLDWLRQ��SUHYLRXVO\�DYDLODEOH�RQO\�WR�WD[SD\HUV�
DIIHFWHG�E\�D�3UHVLGHQWLDOO\�GHFODUHG�GLVDVWHU��ZDV�PDGH�
JHQHUDOO\�DYDLODEOH�E\�WKH�(FRQRPLF�6WLPXOXV�$FW�RI�
������3�/�����������DQG�H[WHQGHG�WKURXJK�WKH�HQG�RI�
������WKURXJK�WKH�HQG�RI������IRU�FHUWDLQ�SURSHUW\�ZLWK�D�
ORQJ�SURGXFWLRQ�SHULRG��E\�WKH�$PHULFDQ�5HFRYHU\�DQG�
5HLQYHVWPHQW�$FW�RI�������3�/���������

��7KH�LQFUHDVHG�VHFWLRQ�����GHGXFWLRQ�ZDV�SXW�LQ�SODFH�E\�7KH�
(FRQRPLF�6WLPXOXV�$FW�RI�������3�/������������WKHQ�LQFUHDVHG�
IXUWKHU�DQG�H[WHQGHG�WKURXJK�WKH�HQG�RI������E\�WKH�+LULQJ�
,QFHQWLYHV�WR�5HVWRUH�(PSOR\PHQW�DQG�6PDOO�%XVLQHVV�-REV�
$FWV�RI�������3�/����������DQG����������UHVSHFWLYHO\��

��7KH�HQKDQFHG�FKDULWDEOH�GHGXFWLRQ�IRU�D�TXDOLI\LQJ�
GRQDWLRQ�RI�LQWHUHVW�LQ�ODQG�ZDV�SXW�LQ�SODFH�E\�WKH�3HQVLRQ�
3UHVHUYDWLRQ�$FW�RI�������3�/�����������DQG�H[WHQGHG�
WKURXJK�WKH�HQG�RI������E\�WKH������)DUP�%LOO��3�/��
���������

$V�D�UHVXOW��WKH�SURYLVLRQV�HLWKHU�H[SLUHG�DW�WKH�HQG�RI������
RU�ZHUH�VHW�WR�H[SLUH�DW�WKH�HQG�RI������RU�������7KH�7D[�
5HOLHI��8QHPSOR\PHQW�,QVXUDQFH�5HDXWKRUL]DWLRQ��DQG�-RE�
&UHDWLRQ�$FW�������7D[�5HOLHI�$FW��3�/������������VLJQHG�LQWR�
ODZ�'HF������������UHLQVWDWHG�DOO�IRXU�SURYLVLRQV�DQG�H[WHQGHG�
WKHP�WKURXJK�WKH�HQG�RI�������&&+��������7KH�$PHULFDQ�
7D[SD\HU�5HOLHI�$FW�RI�������3�/������������VLJQHG�LQWR�ODZ�
-DQ�����������UHSODFHG�WKH�¿UVW�WKUHH�WHPSRUDU\�SURYLVLRQV�
ZLWK�SHUPDQHQW�RQHV�DQG�H[WHQGHG�WKH�HQKDQFHG�FKDULWDEOH�
GHGXFDWLRQ�IRU�GRQDWLRQ�RI�DQ�LQWHUHVW�LQ�ODQG�WKURXJK�WKH�HQG�
RI�������SUHYHQWLQJ�DOO�IRXU�SURYLVLRQV�IURP�UHWXUQLQJ�WR�SUH�
�����ODZ��&&+��������

6WDWH�,QFRPH�7D[HV

$OO�EXW�WKUHH�RI�WKH�6RXWKHUQ�6WDWHV�WD[�LQFRPH�WR�LQGLYLGXDOV��
7KH�H[FHSWLRQV�DUH�)ORULGD�DQG�7H[DV��ZKLFK�GR�QRW�OHY\�
DQ�LQGLYLGXDO�LQFRPH�WD[��DQG�7HQQHVVHH��ZKLFK�WD[HV�RQO\�
GLYLGHQG�DQG�LQWHUHVW�LQFRPH��WDEOH��������0RVW�6WDWHV�WKDW�WD[�
LQFRPH�WR�LQGLYLGXDOV�XVH�)HGHUDO�DGMXVWHG�JURVV�LQFRPH�RU�
)HGHUDO�WD[DEOH�LQFRPH�DV�WKH�VWDUWLQJ�SRLQW�IRU�FDOFXODWLQJ�
WKH�6WDWH�WD[��&XVKLQJ��������KRZHYHU��WKH\�GLIIHU�ZLGHO\�
LQ�KRZ�WKH\�VHW�WD[�UDWH�VFKHGXOHV��LQFRUSRUDWH�SHUVRQDO�
H[HPSWLRQV�DQG�LWHPL]HG�GHGXFWLRQV��DQG�WUHDW�UHWLUHPHQW�
LQFRPH�DQG�FDSLWDO�JDLQV��%XWOHU�DQG�RWKHUV��������%HFDXVH�RI�
WKH�FORVH�OLQN�EHWZHHQ�)HGHUDO�DQG�6WDWH�LQFRPH�WD[HV��PRVW�
)HGHUDO�WD[�SURYLVLRQV�WKDW�EHQH¿W�IDPLO\�IRUHVW�RZQHUV�ÀRZ�
WKURXJK�WR�WKH�6WDWH�LQFRPH�WD[��6LHJHO�DQG�RWKHUV�������

6WDWH�LQFRPH�WD[�UDWH�VFKHGXOHV�JHQHUDOO\�UDPS�XS�TXLFNO\��
,Q�DOO�6RXWKHUQ�6WDWHV�H[FHSW�.HQWXFN\�DQG�*HRUJLD��WKH�
WKUHVKROG�IRU�WKH�WRS�WD[�UDWH�LV�EHORZ�WKH�FHLOLQJ�IRU�WKH�
���SHUFHQW�)HGHUDO�WD[�EUDFNHW��WKH�VHFRQG�ORZHVW�EUDFNHW�
�%DQNUDWH�FRP��������%XW�WKH�WRS�PDUJLQDO�6WDWH�WD[�UDWHV�
UDQJH�RQO\�IURP���SHUFHQW�WR���SHUFHQW��ZHOO�EHORZ�WKH�WRS�
)HGHUDO�UDWHV�IRU�HLWKHU�FDSLWDO�JDLQV�����SHUFHQW��RU�RUGLQDU\�
LQFRPH�������SHUFHQW���)RU�WKLV�UHDVRQ��DOWKRXJK�6WDWH�LQFRPH�
WD[HV�KDYH�WKH�VDPH�HFRQRPLF�HIIHFW�DV�WKH�)HGHUDO�WD[��WKHLU�
TXDOLWDWLYH�LPSDFW�LV�VPDOOHU��

6WDWH�3URSHUW\�DQG�+DUYHVW�7D[HV

6WDWH�DQG�ORFDO�JRYHUQPHQWV�KDYH�OHYLHG�WD[HV�RQ�ODQG�DQG�
RWKHU�IRUPV�RI�SURSHUW\�VLQFH�WKH�FRORQLDO�SHULRG��ZLWK�
SURYLVLRQV�ZKLFK�UHFRJQL]H�WKDW�WD[LQJ�ODQG�DQG�WLPEHU�
WRJHWKHU�HQFRXUDJHV�GHIRUHVWDWLRQ�GDWLQJ�WR�WKH�����V��'DQD�
DQG�)DLUID[��������3URSHUW\�WD[HV�KDYH�WKH�JUHDWHVW�LPSDFW�
RI�DQ\�6WDWH�WD[�RQ�IDPLO\�IRUHVW�RZQHUV��EHFDXVH�WKH\�RFFXU�
DQQXDOO\�DQG�DUH�EDVHG�RQ�WKH�YDOXH�RI�WKH�ODQG��7KH�HFRQRPLF�
HIIHFW�RI�D�SURSHUW\�WD[�LV�WR�LQFUHDVH�WKH�¿[HG�FRVW�RI�RZQLQJ�
ODQG��,W�WKHUHIRUH�LQÀXHQFHV�IRUHVW�RZQHUV¶�GHFLVLRQV�DERXW�
ZKHWKHU�WR�FRQWLQXH�KROGLQJ�WKHLU�ODQG��*UHJRU\��������

$OO�RI�WKH�6RXWKHUQ�6WDWHV�DVVHVV�RU�WD[�IDPLO\�RZQHG�IRUHVW�
ODQG�LQ�LWV�FXUUHQW�XVH�UDWKHU�WKDQ�LWV�KLJKHVW�DQG�EHVW�XVH�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH�����²)HGHUDO�LQFHQWLYH�SURJUDPV�RI�LQWHUHVW�WR�IDPLO\�IRUHVW�RZQHUV

%LRPDVV�&URS�$VVLVWDQFH�3URJUDP��%&$3�³$XWKRUL]HG�LQ������WR�SURYLGH�ÀQDQFLDO�LQFHQWLYHV�IRU�WKH�FROOHFWLRQ��KDUYHVW��
VWRUDJH��DQG�WUDQVSRUWDWLRQ�RI�ELRPDVV�PDWHULDO�E\�TXDOLÀHG�FRQYHUVLRQ�IDFLOLWLHV�DQG�WKH�HVWDEOLVKPHQW�DQG�SURGXFWLRQ�RI�ELRPDVV�
FURSV��3D\PHQWV�WR�ODQGRZQHUV�XQGHU�WKH�ELRPDVV�PDWHULDO�SURYLVLRQV�ZHUH�VXVSHQGHG�HDUO\�LQ������SHQGLQJ�LVVXDQFH�RI�ÀQDO�
UXOHV�DQG�WKH�ELRPDVV�FURS�SURYLVLRQV�DUH�WR�EH�LPSOHPHQWHG�LQ�WKH�IXWXUH��$OO�SURJUDP�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�
JURVV�LQFRPH��%&$3�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�D�E

&RQVHUYDWLRQ�5HVHUYH�3URJUDP��&53�³(VWDEOLVKHG�LQ������WR�KHOS�VDIHJXDUG�HQYLURQPHQWDOO\�VHQVLWLYH�DJULFXOWXUDO�ODQG�E\�
FRQYHUWLQJ�LW�WR�D�ORQJ�WHUP��UHVRXUFH�FRQVHUYLQJ�FRYHU��3DUWLFLSDQWV�UHFHLYH�DQQXDO�UHQWDO�SD\PHQWV�XQGHU�D����WR����\HDU�FRQWUDFW��
7KH\�DOVR�PD\�UHFHLYH�LQFHQWLYH�SD\PHQWV��DQG�FRVW�VKDUH�SD\PHQWV�WR�FRYHU�XS�WR����SHUFHQW�RI�WKH�FRVW�RI�HVWDEOLVKLQJ�D�VXLWDEOH�
ORQJ�WHUP�FRYHU��$�FDOFXODWHG�SRUWLRQ�RI�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�DGMXVWHG�JURVV�LQFRPH��EXW�DOO�RWKHU�SURJUDP�
SD\PHQWV�PXVW�EH�LQFOXGHG��&53�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�F

&RQVHUYDWLRQ�6WHZDUGVKLS�3URJUDP��&63�³$XWKRUL]HG�LQ������WR�DVVLVW�RZQHUV�RI�DJULFXOWXUDO�DQG�IRUHVW�ODQG�WR�DGRSW�DQG�
PDLQWDLQ�SUDFWLFHV�WR�FRQVHUYH�VRLO��ZDWHU��DLU��DQG�UHODWHG�UHVRXUFHV��3DUWLFLSDWLQJ�RZQHUV�UHFHLYH�DQQXDO�SD\PHQWV�XQGHU�D���\HDU�
FRQWUDFW�WR�LQVWDOO�DQG�PDLQWDLQ�QHZ�FRQVHUYDWLRQ�SUDFWLFHV��WKH\�DOVR�PD\�UHFHLYH�VXSSOHPHQWDO�SD\PHQWV�WR�DGRSW�D�UHVRXUFH�
FRQVHUYLQJ�FURS�URWDWLRQ��$OO�SURJUDP�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�JURVV�LQFRPH��&63�LV�DGPLQLVWHUHG�E\�WKH�1DWXUDO�
5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�G

(PHUJHQF\�)RUHVW�5HVWRUDWLRQ�3URJUDP��()53�³&UHDWHG�LQ������DV�D�QHZ�SDUW�RI�WKH�(PHUJHQF\�&RQVHUYDWLRQ�3URJUDP��
()53�SURYLGHV�SDUWLFLSDWLQJ�IRUHVW�RZQHUV�D�FRVW�VKDUH�RI�XS�WR����SHUFHQW�RI�WKH�FRVW�RI�UHVWRULQJ�ODQG�GDPDJHG�E\�D�QDWXUDO�
GLVDVWHU��VXFK�DV�D�ÁRRG��KXUULFDQH��WRUQDGR��RU�ZLOGÀUH��$�FDOFXODWHG�SRUWLRQ�RI�()53�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�
DGMXVWHG�JURVV�LQFRPH��()53�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�H

(PHUJHQF\�:DWHUVKHG�3URWHFWLRQ�3URJUDP��(:3�³(VWDEOLVKHG�WR�DVVLVW�LQ�LPSOHPHQWLQJ�HPHUJHQF\�UHFRYHU\�PHDVXUHV�IURP�
QDWXUDO�GLVDVWHUV�WKDW�LPSDLU�RU�GDPDJH�ZDWHUVKHGV��$IIHFWHG�ODQGRZQHUV�PD\�UHFHLYH�WHFKQLFDO�DVVLVWDQFH�DQG�D�FRVW�VKDUH�RI�XS�
WR����SHUFHQW�����SHUFHQW�LQ�OLPLWHG�UHVRXUFH�DUHDV��RI�WKH�FRVW�RI�FOHDULQJ�RU�UHVWRULQJ�WKH�GDPDJH��WKH�DGPLQLVWHULQJ�DJHQF\�DOVR�
PD\�HOHFW�WR�SXUFKDVH�SHUSHWXDO�ÁRRGSODLQ�HDVHPHQWV�IURP�ZLOOLQJ�RZQHUV��$�FDOFXODWHG�SRUWLRQ�RI�(:3�FRVW�VKDUH�SD\PHQWV�KDYH�
EHHQ�H[FOXGDEOH�IURP�DGMXVWHG�JURVV�LQFRPH�VLQFH�������(:3�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�G

(QYLURQPHQWDO�4XDOLW\�,QFHQWLYHV�3URJUDP��(4,3�³(VWDEOLVKHG�LQ������WR�KHOS�IDUP��UDQFK��DQG�IRUHVW�ODQGRZQHUV�DGGUHVV�
PDQDJHPHQW�SUDFWLFHV�WKDW�SRVH�D�VLJQLÀFDQW�WKUHDW�WR�VRLO�RU�ZDWHU�UHVRXUFHV��3DUWLFLSDWLQJ�ODQGRZQHUV�UHFHLYH�WHFKQLFDO�
DVVLVWDQFH��LQFHQWLYH�SD\PHQWV��DQG�FRVW�VKDUH�SD\PHQWV�IRU���WR����\HDUV�WKDW�FRYHU�XS�WR����SHUFHQW�����SHFHQW�IRU�QHZ��OLPLWHG�
UHVRXUFH��RU�VRFLDOO\�GLVDGYDQWDJHG�RZQHUV��RI�WKH�FRVW�RI�LPSOHPHQWLQJ�FRQVHUYDWLRQ�SUDFWLFHV��$�FDOFXODWHG�SRUWLRQ�RI�(4,3�FRVW�
VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�DGMXVWHG�JURVV�LQFRPH��(4,3�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�G

)RUHVW�/DQG�(QKDQFHPHQW�3URJUDP��)/(3�³(VWDEOLVKHG�LQ�������)/(3�FRPELQHG�DVSHFWV�RI�WZR�HDUOLHU�SURJUDPV��,W�SURPRWHG�
VXVWDLQDEOH�PDQDJHPHQW�RI�IDPLO\�IRUHVW�ODQG�E\�SURYLGLQJ�WHFKQLFDO��HGXFDWLRQDO��DQG�FRVW�VKDUH�DVVLVWDQFH�WR�RZQHUV��$�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ�ZDV�UHTXLUHG�WR�SDUWLFLSDWH��$�FDOFXODWHG�SRUWLRQ�RI�)/(3�FRVW�VKDUH�SD\PHQWV�FRXOG�EH�H[FOXGHG�IURP�
DGMXVWHG�JURVV�LQFRPH��$GPLQLVWHUHG�E\�WKH�8�6��)RUHVW�6HUYLFH�LQ�FRRSHUDWLRQ�ZLWK�6WDWH�IRUHVWU\�DJHQFLHV��WKH�SURJUDP�ZDV�QRW�
UHDXWKRUL]HG�LQ�WKH������)DUP�%LOO�

)RUHVW�/HJDF\�3URJUDP��)/3�³&UHDWHG�LQ������WR�SURWHFW�HQYLURQPHQWDOO\�LPSRUWDQW�SULYDWH�IRUHVW�ODQG�WKUHDWHQHG�ZLWK�
FRQYHUVLRQ�WR�QRQ�IRUHVW�XVHV��)/3�LV�QRW�D�FRVW�VKDUH�SURJUDP��,W�RSHUDWHV�SULPDULO\�WKURXJK�WKH�SXUFKDVH�RI�SHUPDQHQW�
FRQVHUYDWLRQ�HDVHPHQWV��8S�WR����SHUFHQW�RI�WKH�WRWDO�FRVW�RI�SURWHFWLQJ�IRUHVW�ODQG�PD\�EH�)HGHUDOO\�IXQGHG��)/3�LV�DGPLQLVWHUHG�
E\�WKH�)RUHVW�6HUYLFH�LQ�SDUWQHUVKLS�ZLWK�WKH�LQGLYLGXDO�6WDWHV�I

)RUHVW�6WHZDUGVKLS�3URJUDP��)63�³(VWDEOLVKHG�LQ������WR�HQFRXUDJH�DQG�HQDEOH�DFWLYH�ORQJ�WHUP�PDQDJHPHQW�RI�IDPLO\�
RZQHG�IRUHVW�ODQG�DQG�LQFUHDVH�WKH�HFRQRPLF�DQG�HQYLURQPHQWDO�EHQHÀWV�LW�SURYLGHV��)63�LV�QRW�D�FRVW�VKDUH�SURJUDP��6WDWH�
IRUHVWU\�DJHQF\�SDUWQHUV�XVH�WKH�SURJUDP�WR�SURPRWH�IRUHVW�RZQHU�DGRSWLRQ�RI�VWHZDUGVKLS�SUDFWLFHV��IRU�H[DPSOH��E\�RIIHULQJ�D�
6WDWH�)RUHVW�6WHZDUGV�SURJUDP�RU�SURYLGLQJ�WHFKQLFDO�DVVLVWDQFH�WR�GHYHORS�)RUHVW�6WHZDUGVKLS�SODQV��)63�LV�DGPLQLVWHUHG�E\�WKH�
8�6��)RUHVW�6HUYLFH�LQ�SDUWQHUVKLS�ZLWK�WKH�LQGLYLGXDO�6WDWHV�J

+HDOWK\�)RUHVW�5HVHUYH�3URJUDP��+)53�³$XWKRUL]HG�LQ������WR�UHVWRUH�DQG�HQKDQFH�IRUHVW�HFRV\VWHPV�WR�SURPRWH�WKH�
UHFRYHU\�RI�DW�ULVN�VSHFLHV��LPSURYH�ELRGLYHUVLW\��DQG�HQKDQFH�FDUERQ�VHTXHVWUDWLRQ��3DUWLFLSDWLQJ�RZQHUV�UHFHLYH�DVVLVWDQFH�
WR�GHYHORS�D�)RUHVW�6WHZDUGVKLS�3ODQ��WKHQ�PD\�HOHFW�HLWKHU�D����\HDU�DJUHHPHQW��ZKLFK�SD\V����SHUFHQW�RI�WKH�FRVW�RI�WKH�
FRQVHUYDWLRQ�SUDFWLFHV��RU�D�SHUPDQHQW�HDVHPHQW��ZKLFK�SD\V�WKH�HDVHPHQW�YDOXH�RI�WKH�ODQG�SOXV�����SHUFHQW�RI�WKH�FRVW�RI�WKH�
SUDFWLFHV��$OO�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�JURVV�LQFRPH��+)53�LV�DGPLQLVWHUHG�E\�WKH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH�G

/DQGRZQHU�,QFHQWLYH�3URJUDP��/,3�³(VWDEOLVKHG�LQ������WR�KHOS�SULYDWH�ODQGRZQHUV�SURWHFW�DQG�UHVWRUH�KDELWDW�IRU�DW�ULVN�SODQW�
DQG�DQLPDO�VSHFLHV��/,3�SURYLGHV�IXQGLQJ�IRU�6WDWHV�WR�RIIHU�WHFKQLFDO�DVVLVWDQFH�DQG�JUDQWV�WR�SDUWLFLSDWLQJ�ODQGRZQHUV�WR�GHYHORS�
DQG�LPSOHPHQW�KDELWDW�PDQDJHPHQW�SODQV��$OO�/,3�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�JURVV�LQFRPH��/,3�LV�DGPLQLVWHUHG�E\�WKH�
8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�LQ�FRRSHUDWLRQ�ZLWK�WKH�LQGLYLGXDO�6WDWHV��7R�SDUWLFLSDWH��6WDWHV�PXVW�SURYLGH�D�PLQLPXP����SHUFHQW�
PDWFK�IRU�)HGHUDO�IXQGLQJ�K

�&RQWLQXHG�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

7DEOH�����²�FRQWLQXHG��)HGHUDO�LQFHQWLYH�SURJUDPV�RI�LQWHUHVW�WR�IDPLO\�IRUHVW�RZQHUV

/RQJOHDI�3LQH�,QLWLDWLYH��/3,�³,QLWLDWHG�LQ������DV�D�FRQVHUYDWLRQ�SUDFWLFH�XQGHU�&53��ZLWK�WKH�JRDO�RI�UHVWRULQJ�XS�WR���������
DFUHV�RI�ORQJOHDI�SLQH�IRUHVW�LQ�QLQH�6RXWKHUQ�6WDWHV��3DUWLFLSDWLQJ�ODQGRZQHUV�UHFHLYH�DQQXDO�UHQWDO�SD\PHQWV�XQGHU�D����WR����
\HDU�FRQWUDFW��7KH\�DOVR�PD\�UHFHLYH�LQFHQWLYH�SD\PHQWV��DQG�FRVW�VKDUH�SD\PHQWV�WR�FRYHU�XS�WR����SHUFHQW�RI�WKH�FRVW�WR�SODQW��
SURWHFW��DQG�PDQDJH�ORQJOHDI�SLQH�VWDQGV�RQ�VXLWDEOH�VLWHV��$�FDOFXODWHG�SRUWLRQ�RI�/3,�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�
DGMXVWHG�JURVV�LQFRPH��EXW�DOO�RWKHU�SD\PHQWV�PXVW�EH�LQFOXGHG��/3,�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�L

3DUWQHUV�IRU�)LVK�DQG�:LOGOLIH��3):�³(VWDEOLVKHG�LQ������WR�KHOS�UHVWRUH�ZHWODQGV�DQG�RWKHU�LPSRUWDQW�ÀVK�DQG�ZLOGOLIH�
KDELWDWV�RQ�SULYDWH�ODQGV��3DUWLFLSDWLQJ�RZQHUV�UHFHLYH�WHFKQLFDO�DVVLVWDQFH�DQG�D�FRVW�VKDUH�RI�XS�WR�����SHUFHQW�RI�WKH�FRVW�RI�
LPSOHPHQWLQJ�FRQVHUYDWLRQ�SUDFWLFHV��)XQGV�IRU�FRVW�VKDUH�SD\PHQWV�FRPH�IURP�)HGHUDO��6WDWH��DQG�ORFDO�XQLWV�RI�JRYHUQPHQW��VRLO�
DQG�ZDWHU�FRQVHUYDWLRQ�GLVWULFWV��DQG�SULYDWH�FRQVHUYDWLRQ�RUJDQL]DWLRQV��$OO�SURJUDP�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�JURVV�
LQFRPH��3):�LV�DGPLQLVWHUHG�E\�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�LQ�FRRSHUDWLRQ�ZLWK�WKH�LQGLYLGXDO�6WDWHV�M

5HG�&RFNDGHG�:RRGSHFNHU��5&:��5HFRYHU\�3URJUDP³&UHDWHG�XQGHU�WKH�(QGDQJHUHG�6SHFLHV�$FW�RI������WR�KHOS�SXEOLF�DQG�
SULYDWH�ODQGRZQHUV�LQ����6RXWKHUQ�6WDWHV�FRQVHUYH�UHG�FRFNDGHG�ZRRGSHFNHUV�DQG�WKH�KDELWDW�XSRQ�ZKLFK�WKH\�GHSHQG��3URJUDP�
VSHFLÀFV�IRU�SULYDWH�ODQGRZQHUV�YDU\�E\�6WDWH��,Q�PRVW�6WDWHV��SDUWLFLSDQWV�UHFHLYH�WHFKQLFDO�DVVLVWDQFH�LQ�KDELWDW�LPSURYHPHQW��EXW�
LQ�VRPH�6WDWHV�FRVW�VKDUH�IXQGLQJ�DOVR�LV�DYDLODEOH��$Q\�SURJUDP�SD\PHQWV�PXVW�EH�LQFOXGHG�LQ�DGMXVWHG�JURVV�LQFRPH��5&:�LV�
DGPLQLVWHUHG�E\�WKH�)LVK�DQG�:LOGOLIH�6HUYLFH�LQ�FRRSHUDWLRQ�ZLWK�WKH�LQGLYLGXDO�6WDWHV�N

6RXWKHUQ�3LQH�%HHWOH�3UHYHQWLRQ�3URJUDP��63%3�³(VWDEOLVKHG�LQ������WR�KHOS�SXEOLF�DQG�SULYDWH�IRUHVW�ODQGRZQHUV�LQ�WKH�
6RXWKHUQ�6WDWHV�UHGXFH�WKH�VXVFHSWLELOLW\�RI�WKHLU�KROGLQJV��UHVWRUH�DIIHFWHG�DUHDV��DQG�IXQG�UHVHDUFK��3URJUDP�VSHFLÀFV�YDU\�
E\�6WDWH��EXW�SULYDWH�ODQGRZQHUV�FDQ�UHFHLYH�WHFKQLFDO�DVVLVWDQFH�DQG�FRVW�VKDUH�SD\PHQWV�WR�FRYHU�SDUW�RI�WKH�FRVW�RI�VXFK�
WUHDWPHQWV�DV�WKLQQLQJ�DQG�KD]DUG�IXHO�UHGXFWLRQ��$�FDOFXODWHG�SRUWLRQ�RI�63%3�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�
DGMXVWHG�JURVV�LQFRPH��63%3�LV�DGPLQLVWHUHG�E\�WKH�8�6��)RUHVW�6HUYLFH�LQ�FRRSHUDWLRQ�ZLWK�WKH�LQGLYLGXDO�6WDWHV�O

6WDWH�$FUHV�IRU�:LOGOLIH�(QKDQFHPHQW��6$)(�³,QLWLDWHG�LQ������DV�D�FRQVHUYDWLRQ�SUDFWLFH�XQGHU�&53�WR�SURWHFW�DQG�UHVWRUH�
KDELWDW�IRU�KLJK�SULRULW\�ZLOGOLIH�VSHFLHV��3DUWLFLSDWLQJ�ODQGRZQHUV�UHFHLYH�DQQXDO�UHQWDO�SD\PHQWV�XQGHU�D����WR����\HDU�FRQWUDFW��
7KH\�DOVR�PD\�UHFHLYH�LQFHQWLYH�SD\PHQWV��DQG�FRVW�VKDUH�SD\PHQWV�WR�FRYHU�XS�WR����SHUFHQW�RI�WKH�FRVW�WR�HVWDEOLVK�KDELWDW�
HQKDQFLQJ�QDWXUDO�FRYHUV�RQ�VXLWDEOH�ODQG��$�FDOFXODWHG�SRUWLRQ�RI�SURJUDP�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�DGMXVWHG�
JURVV�LQFRPH��EXW�DOO�RWKHU�SD\PHQWV�PXVW�EH�LQFOXGHG��6$)(�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�P

:HWODQGV�5HVHUYH�3URJUDP��:53�³(VWDEOLVKHG�LQ������WR�HQFRXUDJH�FRQVHUYDWLRQ�RI�ZHWODQGV�RQ�SULYDWHO\�RZQHG�ODQGV��
3DUWLFLSDWLQJ�RZQHUV�HOHFW�RQH�RI�WKUHH�SURJUDP�RSWLRQV��D�SHUPDQHQW�HDVHPHQW��ZKLFK�SD\V�����SHUFHQW�RI�WKH�HDVHPHQW�YDOXH�RI�
WKH�ODQG�DQG�WKH�FRVW�RI�ZHWODQG�UHVWRUDWLRQ�SUDFWLFHV��D����\HDU�HDVHPHQW��ZKLFK�SD\V����SHUFHQW�RI�WKH�HDVHPHQW�YDOXH�DQG�WKH�
FRVW�RI�UHVWRUDWLRQ�SUDFWLFHV��RU�D�FRVW�VKDUH�RSWLRQ��ZKLFK�SD\V����SHUFHQW�RI�WKH�FRVW�RI�UHVWRUDWLRQ�SUDFWLFHV��$�FDOFXODWHG�SRUWLRQ�
RI�:53�FRVW�VKDUH�SD\PHQWV�PD\�EH�H[FOXGHG�IURP�DGMXVWHG�JURVV�LQFRPH��EXW�DOO�RWKHU�SD\PHQWV�PXVW�EH�LQFOXGHG��:53�LV�
DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�G

:LOGOLIH�+DELWDW�,QFHQWLYHV�3URJUDP��:+,3�³(VWDEOLVKHG�LQ������WR�HQFRXUDJH�GHYHORSPHQW�DQG�LPSURYHPHQW�RI�ZLOGOLIH�KDELWDW�
RQ�SULYDWH�ODQG��3DUWLFLSDWLQJ�ODQGRZQHUV�UHFHLYH�WHFKQLFDO�DVVLVWDQFH��LQFHQWLYH�SD\PHQWV��DQG�FRVW�VKDUH�SD\PHQWV�XQGHU�DQ�
DJUHHPHQW�ODVWLQJ���WR����\HDUV�WKDW�FRYHU�XS�WR����SHUFHQW�����SHUFHQW�IRU�QHZ��OLPLWHG�UHVRXUFH��VRFLDOO\�GLVDGYDQWDJHG�RZQHUV��
RU�,QGLDQ�WULEHV��RI�WKH�FRVW�RI�LPSOHPHQWLQJ�FRQVHUYDWLRQ�SUDFWLFHV��$�FDOFXODWHG�SRUWLRQ�RI�SURJUDP�FRVW�VKDUH�SD\PHQWV�PD\�EH�
H[FOXGHG�IURP�DGMXVWHG�JURVV�LQFRPH��:+,3�LV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�$JHQF\�G

D)6$�%&$3�)DFW�6KHHW��KWWS���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�EFDS���SGI��
E%LRPDVV�0DJD]LQH��KWWS���ELRPDVVPDJD]LQH�FRP�DUWLFOH�MVS"DUWLFOHBLG �����
F)6$�&53�)DFW�6KHHW��KWWS���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�FUSFRQW���SGI�
G15&6�&RQVHUYDWLRQ�3URJUDPV�:HE�SDJH��KWWS���ZZZ�QUFV�XVGD�JRY�352*5$06��
H)6$�()53�)DFW�6KHHW���KWWS���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�����IEHPHUJHQF\IRUHVWVXPPDU\�SGI��
I86)6�)/3�:HE�SDJH��KWWS���ZZZ�IV�IHG�XV�VSI�FRRS�SURJUDPV�ORD�ÁS�VKWPO��
J86)6�)63�:HE�SDJH��KWWS���ZZZ�IV�IHG�XV�VSI�FRRS�SURJUDPV�ORD�IVS�VKWPO��
K86):6�/,3�:HE�SDJH��KWWS���ZVIUSURJUDPV�IZV�JRY�6XESDJHV�*UDQW3URJUDPV�/,3�/,3�KWP�
L)6$�/3,�)DFW�6KHHW��KWWS���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�FUSORQJOHDI���SGI��
M86):6�3):�6RXWKHDVW�5HJLRQ�:HE�SDJH��KWWS���ZZZ�IZV�JRY�VRXWKHDVW�HV�SDUWQHUV���
N86):6�5HG�&RFNDGHG�:RRGSHFNHU�5HFRYHU\�:HE�SDJH��KWWS���ZZZ�IZV�JRY�UFZUHFRYHU\����
O86)6�63%3�:HE�SDJH��KWWS���ZZZ�IV�IHG�XV�U��IRUHVWKHDOWK�SURJUDPV�VSEBSUHYHQWLRQ�VSEBSUHYHQWLRQ�VKWPO��
P)6$�6$)(�)DFW�6KHHW��KWWS���ZZZ�IVD�XVGD�JRY�,QWHUQHW�)6$B)LOH�VDIH���SGI��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

�WDEOH��������7KH�6WDWHV�YDU\�VXEVWDQWLDOO\��KRZHYHU��LQ�WKH�
DSSURDFKHV�WKH\�XVH�DQG�WKH�PHWKRGV�E\�ZKLFK�WKH\�DSSO\�
WKHP��6RPH�6WDWHV�GHWHUPLQH�WKH�FXUUHQW�XVH�YDOXH�RI�ODQG�
XVLQJ�VRLO�W\SH�DQG�SURGXFWLYLW\��ZKLFK�LQYROYHV�XVLQJ�D�
VSHFL¿HG�FDSLWDOL]DWLRQ�UDWH�WR�GLVFRXQW�SURVSHFWLYH�IXWXUH�
UHWXUQV�IURP�WKH�ODQG�EDFN�WR�WKH�SUHVHQW��RWKHUV�XVH�IDLU�
PDUNHW�YDOXH�LQ�WKH�ODQG¶V�FXUUHQW�XVH��ZKLFK�HPSKDVL]HV�
UHFHQW�VDOHV�RI�FRPSDUDEOH�SURSHUWLHV��7KH�6WDWHV�DOVR�YDU\�LQ�
WKH�JRDOV�IRU�WKHLU�SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDPV��DQG�WKH�
UHTXLUHPHQWV�WR�SDUWLFLSDWH�LQ�RU�ZLWKGUDZ�IURP�WKH�SURJUDP�
�WDEOH�������

7KUHH�6WDWHV²$ODEDPD��1RUWK�&DUROLQD��DQG�7HQQHVVHH²
H[SUHVVO\�H[HPSW�VWDQGLQJ�WLPEHU�IURP�SURSHUW\�WD[HV�
�1DWLRQDO�7LPEHU�7D[�:HEVLWH�����D���$QRWKHU�WKUHH�VWDWHV�
UHVWULFW�GHGXFWLRQ�RI�SURSHUW\�WD[HV�RQ�6WDWH�LQFRPH�WD[�
UHWXUQV��/RXLVLDQD�GRHV�QRW�SHUPLW�GHGXFWLRQ�RI�SURSHUW\�
WD[HV��9LUJLQLD�GRHV�QRW�DOORZ�LQGLYLGXDO�WD[SD\HUV�WR�GHGXFW�
SURSHUW\�WD[HV��DQG�7HQQHVVHH�GRHV�QRW�DOORZ�FRUSRUDWLRQV�WR�
GHGXFW�SURSHUW\�WD[HV��&XVKLQJ��������

3URSHUW\�WD[HV�DUH�VHW�DQG�OHYLHG�DW�WKH�FRXQW\�OHYHO��PDNLQJ�
WKHP�WKH�PRVW�GLYHUVH�RI�WKH�WD[HV�WKDW�IDPLO\�IRUHVW�RZQHUV�

IDFH�DQG�WKH�PRVW�GLI¿FXOW�WR�WUDFN��6RPH�FRXQW\�RI¿FLDOV�
LQ�WKH�6RXWKHUQ�6WDWHV�KDYH�H[SUHVVHG�LQWHUHVW�LQ�GHYHORSLQJ�
SURSHUW\�WD[�SURYLVLRQV�WKDW�GLVFRXUDJH�XUEDQ�VSUDZO�DQG�
HQFRXUDJH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV�IURP�UXUDO�ODQG��
EXW�OLWWOH�LV�NQRZQ�DERXW�KRZ�PDQ\�VXFK�SURYLVLRQV�KDYH�
EHHQ�SXW�LQ�SODFH�RU�WKH�OHYHO�RI�WKHLU�VXFFHVV�

6HYHQ�6RXWKHUQ�6WDWHV�DOVR�LPSRVH�D�VHYHUDQFH�WD[�RQ�
WLPEHU�ZKHQ�LW�LV�KDUYHVWHG��7KUHH�RI�WKH�6WDWHV²*HRUJLD��
/RXLVLDQD��DQG�0LVVLVVLSSL²OHY\�WKH�WD[�RQ�IRUHVW�RZQHUV��
ZKLOH�WKH�RWKHU�IRXU²$ODEDPD��$UNDQVDV��1RUWK�&DUROLQD��
DQG�9LUJLQLD²OHY\�LW�RQ�WLPEHU�SURFHVVRUV��$OO�VHYHQ�6WDWHV�
XVH�DW�OHDVW�SDUW�RI�WKHLU�VHYHUDQFH�WD[�UHFHLSWV�WR�VXSSRUW�D�
IRUHVWU\�LQFHQWLYH�SURJUDP�RU�DQRWKHU�IRUHVW�UHODWHG�SXUSRVH�
�&XVKLQJ�������1DWLRQDO�7LPEHU�7D[�:HEVLWH�����D���7KH�
HFRQRPLF�HIIHFW�RI�D�VHYHUDQFH�WD[�PLUURUV�WKDW�RI�DQ�LQFRPH�
WD[��EXW�DW�WKH�UDWHV�XVHG�LWV�LPSDFW�LV�PLQRU��KDYLQJ�OLWWOH�
HIIHFW�RQ�DQ�RZQHU¶V�PDQDJHPHQW�GHFLVLRQV��

7KH�)HGHUDO�(VWDWH�DQG�*LIW�7D[HV

7KH�)HGHUDO�JRYHUQPHQW�KDV�WD[HG�WUDQVIHUV�RI�HVWDWHV�VLQFH�
�����DQG�OLIHWLPH�JLIWV�VLQFH�������6LHJHO�DQG�RWKHUV��������
7KH�8�6��&RQJUHVV�SHULRGLFDOO\�UHGH¿QHV�ZKDW�FRQVWLWXWHV�
D�WD[DEOH�WUDQVIHU�RI�ZHDOWK��WKH�PRVW�UHFHQW�FKDQJHV�FDPH�
ZLWK�SDVVDJH�RI�WKH�(FRQRPLF�*URZWK�DQG�7D[�5HOLHI�
5HFRQFLOLDWLRQ�$FW�RI�������(*755$��3�/����������DQG�WKH�
7D[�5HOLHI��8QHPSOR\PHQW�,QVXUDQFH�5HDXWKRUL]DWLRQ��DQG�
-RE�&UHDWLRQ�$FW�RI������������7D[�5HOLHI�$FW��3�/������������
7KH�HFRQRPLF�HIIHFW�RI�HVWDWH�DQG�JLIW�WD[HV�LV�GLI¿FXOW�WR�
TXDQWLI\�EHFDXVH�WKH\�RFFXU�DW�LUUHJXODU�LQWHUYDOV��7KH\�
GR��KRZHYHU��LQFUHDVH�ULVN�DQG�SXW�D�SUHPLXP�RQ�NHHSLQJ�
SODQQLQJ�RSWLRQV�RSHQ�

7KH�)HGHUDO�WD[�FRGH�LQFOXGHV�QXPHURXV�SURYLVLRQV�WKDW�
UHGXFH�RU�HOLPLQDWH�WKH�LPSDFW�RI�WKH�)HGHUDO�HVWDWH�DQG�
JLIW�WD[HV��7KHVH�SURYLVLRQV�KHOS�IDPLO\�IRUHVW�RZQHUV�NHHS�
WKHLU�KROGLQJV�LQWDFW�WKURXJK�D�WUDQVIHU�IURP�RQH�JHQHUDWLRQ�
WR�DQRWKHU�DQG�UHGXFH�WKH�OLNHOLKRRG�WKDW�KHLUV�ZLOO�QHHG�WR�
OLTXLGDWH�WLPEHU�RU�IUDJPHQW�WKH�KROGLQJ��$V�ZLWK�WKH�)HGHUDO�
LQFRPH�WD[��VRPH�DUH�JHQHUDO�SURYLVLRQV�DYDLODEOH�WR�DOO�
WD[SD\HUV��ZKLOH�RWKHUV�DUH�VSHFL¿FDOO\�IRU�RZQHUV�RI�IRUHVWV�
DQG�RWKHU�ZRUNLQJ�ODQGV��$PRQJ�WKH�PRVW�LPSRUWDQW�JHQHUDO�
SURYLVLRQV�DUH��6LHJHO�DQG�RWKHUV�������

*LIWLQJ²,QGLYLGXDOV�PD\�PDNH�OLIHWLPH�JLIWV�XS�WR�WKH�
DQQXDO�H[FOXVLRQ�DPRXQW��FXUUHQWO\����������,QWHUQDO�
5HYHQXH�6HUYLFH��������WR�DV�PDQ\�GLIIHUHQW�UHFLSLHQWV�HDFK�
\HDU�DV�WKH\�ZLVK�ZLWKRXW�XVLQJ�WKH�HIIHFWLYH�H[HPSWLRQ�
DPRXQW�IRU�JLIWV��VHH�EHORZ��RU�LQFXUULQJ�D�JLIW�WD[��0DUULHG�
FRXSOHV�PD\�PDNH�³VSOLW�JLIWV´�RI�GRXEOH�WKH�DQQXDO�H[FOXVLRQ�
DPRXQW��,Q�DGGLWLRQ��WKHUH�LV�DQ�XQOLPLWHG�H[FOXVLRQ�IRU�
JLIWV�WR�TXDOLI\LQJ�FKDULWDEOH�RUJDQL]DWLRQV�DQG�TXDOLI\LQJ�
JLIW�SD\PHQWV�RI�HGXFDWLRQDO�RU�PHGLFDO�FRVWV��7KHUH�LV�QR�
³VWHS�XS´�LQ�EDVLV��VHH�EHORZ��IRU�JLIWV��EXW�JLIWLQJ�HQDEOHV�

7DEOH�����²6WDWH�LQFRPH�WD[�SURYLVLRQV�DSSOLFDEOH�WR�
IDPLO\�IRUHVW�RZQHUV�LQ�WKH�6RXWK������

�6WDWH
6WDWH�OHYHO
LQFRPH�WD[

3UHIHUHQWLDO
WUHDWPHQW�RI
ORQJ�WHUP

FDSLWDO�JDLQV

'HGXFWLRQ�RU
FUHGLW�IRU

FRQVHUYDWLRQ
$ODEDPD <HV ² ²
$UNDQVDV <HV <HV &UHGLW
)ORULGD ² ² ²
*HRUJLD <HV ² &UHGLW
.HQWXFN\ <HV ² ²D

/RXLVLDQD <HV ² ²
0LVVLVVLSSL <HV ² 'HGXFWLRQ
1RUWK�&DUROLQD <HV ² &UHGLW
2NODKRPD <HV ² ²
6RXWK�&DUROLQD <HV <HV &UHGLWE

7HQQHVVHH ² ² ²
7H[DV ² ² ²
9LUJLQLD <HV ² &UHGLWE

²� �LQGLFDWHV�QR�DSSOLFDEOH�SURYLVLRQ�
D6RPH�IDPLO\�IRUHVW�RZQHUV�PD\�TXDOLI\�IRU�DQ�LQFRPH�WD[�
GHGXFWLRQ�.HQWXFN\�SURYLGHV�IRU�GRQDWLRQ�RI�D�FRQVHUYDWLRQ�
HDVHPHQW�RQ�IDUPODQG�RU�RSHQ�VSDFH�ODQG�IRU�DJULFXOWXUDO�XVH�
E7KH�FUHGLW�LV�WUDQVIHUUDEOH��WKDW�LV��DQ\�XQXVHG�SRUWLRQ�PD\�EH�
VROG�WR�RWKHUV�
6RXUFHV��%XWOHU�DQG�RWKHUV�������3ULYDWH�/DQGRZQHU�1HWZRUN�
:HE�VLWH������
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RZQHUV�WR�UHPRYH�IURP�WKHLU�HVWDWH�DVVHWV�WKDW�DUH�UDSLGO\�
DSSUHFLDWLQJ�LQ�YDOXH��

³6WHS�XS´�LQ�EDVLV�IRU�EHTXHVWV²$�UHFLSLHQW¶V�EDVLV�LQ�
DQ�DVVHW�UHFHLYHG�WKURXJK�D�EHTXHVW�JHQHUDOO\�LV�LWV�IDLU�
PDUNHW�YDOXH�RQ�WKH�YDOXDWLRQ�GDWH��HLWKHU�WKH�GDWH�RI�WKH�
GHFHGHQW¶V�GHDWK�RU�WKH�HDUOLHU�RI���PRQWKV�DIWHU�GHDWK�RU�
WKH�GDWH�DQ\�HVWDWH�DVVHW�LV�VROG��7KLV�XVXDOO\�UHVXOWV�LQ�D�
³VWHS�XS´�LQ�WKH�EDVLV�FRPSDUHG�ZLWK�ZKDW�LW�ZDV�LQ�WKH�
GHFHGHQW¶V�KDQGV��(*755$�UHSHDOHG�WKH�)HGHUDO�HVWDWH�WD[�
IRU�������DQG�SODFHG�OLPLWV�RQ�WKH�YDOXH�RI�HVWDWH�DVVHWV�WKDW�
FRXOG�UHFHLYH�D�VWHS�XS�LQ�EDVLV��7KH������7D[�5HOLHI�$FW�
H[WHQGHG�DQG�HQKDQFHG�WKH�)HGHUDO�HVWDWH�WD[�SURYLVLRQV�IRU�
GHFHGHQWV�G\LQJ�LQ������RU�������VHH�EHORZ���ZLWK�DOO�HVWDWH�
DVVHWV�HOLJLEOH�IRU�D�VWHS�XS�LQ�EDVLV��)RU�GHFHGHQWV�G\LQJ�LQ�
������WKH�H[HFXWRU�FRXOG�HOHFW�WR�XVH�HLWKHU�WKH�SURYLVLRQV�
RI�(*755$�RU�WKH������7D[�5HOLHI�$FW��&&+�������&&+�
������

7KH�PDULWDO�GHGXFWLRQ²7KH�)HGHUDO�WD[�FRGH�DOORZV�DQ�
XQOLPLWHG�GHGXFWLRQ�IRU�WKH�YDOXH�RI�DOO�SURSHUW\�SDVVHG�IURP�
RQH�VSRXVH�WR�WKH�RWKHU�WKURXJK�D�OLIHWLPH�JLIW�RU�EHTXHVW��
7KLV�SURYLVLRQ�UHFRJQL]HV�WKH�UROH�RI�ERWK�VSRXVHV�LQ�
EXLOGLQJ�XS�D�IDPLO\¶V�DVVHWV��,W�GRHV�QRW�HOLPLQDWH�RU�UHGXFH�
WKH�HVWDWH�WD[��KRZHYHU��EXW�PHUHO\�SRVWSRQHV�LW�WR�WKH�WLPH�
RI�WKH�VXUYLYLQJ�VSRXVH¶V�GHDWK��7KLV�FDQ�EH�D�FRQVLGHUDEOH�
GLVDGYDQWDJH�LI�WKH�DVVHWV²ODQG�RU�VWDQGLQJ�WLPEHU��IRU�

H[DPSOH²DSSUHFLDWH�JUHDWO\�LQ�YDOXH�GXULQJ�WKH�WLPH�
EHWZHHQ�WKH�GHDWKV�

(IIHFWLYH�H[HPSWLRQ�DPRXQW�IRU�JLIWV²7KLV�LV�D�FUHGLW�
DJDLQVW�WKH�WHQWDWLYH�JLIW�WD[�GXH��ZKLFK�VKLHOGV�SDUW�RU�DOO�RI�
JLIWV�RYHU�WKH�DQQXDO�H[FOXVLRQ�DPRXQW�IURP�WD[��7KH������
7D[�5HOLHI�$FW�H[WHQGHG�WKH����PLOOLRQ�H[HPSWLRQ�DPRXQW�
IRU�JLIWV�PDGH�LQ�������IRU�JLIWV�PDGH�LQ������RU�������WKH�
$FW�HVWDEOLVKHG�D����PLOOLRQ�XQL¿HG�H[HPSWLRQ�DPRXQW�IRU�
JLIWV�DQG�HVWDWHV��&&+��������8QGHU�D�XQL¿HG�H[HPSWLRQ��
DQ�RZQHU�FDQ�WUDQVIHU�DVVHWV�XS�WR�WKH�H[HPSWLRQ�DPRXQW�WR�
UHFLSLHQWV�RWKHU�WKDQ�WKHLU�VSRXVH��HLWKHU�DV�OLIHWLPH�JLIWV�RU�
EHTXHVWV��ZLWKRXW�LQFXUULQJ�D�WD[��

(IIHFWLYH�H[HPSWLRQ�DPRXQW�IRU�HVWDWHV²7KLV�LV�D�FUHGLW�
DJDLQVW�WKH�WHQWDWLYH�HVWDWH�WD[�GXH��ZKLFK�VKLHOGV�SDUW�RU�DOO�
RI�DQ�RZQHU¶V�HVWDWH�IURP�WD[��$V�MXVW�GHVFULEHG��WKH������
7D[�5HOLHI�$FW�FRPELQHG�WKH�HIIHFWLYH�H[HPSWLRQ�DPRXQWV�
IRU�JLIWV�DQG�HVWDWHV�LQWR�D����PLOOLRQ�XQL¿HG�H[HPSWLRQ�
DPRXQW��,W�DSSOLHG�WR�WKH�HVWDWHV�RI�GHFHGHQWV�G\LQJ�LQ�������
DQG�ZKHUH�WKH�H[HFXWRU�HOHFWHG�WR�XVH�WKH�SURYLVLRQV�RI�WKH�
�����7D[�5HOLHI�$FW�UDWKHU�WKDQ�(*755$��WR�WKH�HVWDWHV�RI�
GHFHGHQWV�G\LQJ�LQ�������&&+��������7KH�$PHULFDQ�7D[�
5HOLHI�$FW�RI������LQGH[HG�WKH�XQL¿HG�H[HPSWLRQ�DPRXQW�
IRU�LQÀDWLRQ�DIWHU�'HF������������VR�WKDW�LW�LQFUHDVHG�WR�������
PLOOLRQ�IRU�GHFHGHQWV�G\LQJ�LQ������DQG�������PLOOLRQ�IRU�
GHFHGHQWV�G\LQJ�LQ�������&&+��������7KH������7D[�5HOLHI�

7DEOH�����²3URSHUW\�WD[�SURYLVLRQV�DSSOLFDEOH�WR�IDPLO\�RZQHG�IRUHVW�ODQG�LQ�WKH�6RXWK��E\�6WDWH�������

6WDWH�

3URSHUW\�WD[
W\SH�RI
SURJUDPD

3ULPDU\
JRDOVE

0LQLPXP
DFUHDJH�WR
HQUROOF

5HTXLUHV�D
PDQDJHPHQW

SODQF

(QUROOPHQW
SHULRG
LQ�\HDUVF

:LWKGUDZDO
SHQDOW\

$ODEDPD 37 $* � 9DULHV 9DULHV 1R
$UNDQVDV 3$ ² ² ² ² ²
)ORULGD 37 $*�26 9DULHV 9DULHV &RQWLQXRXV 1R
*HRUJLD 37 26 9DULHV 1R �� <HV
.HQWXFN\ 3$ ² ² ² ² ²
/RXLVLDQD 3$ ² ² ² ² ²
0LVVLVVLSSL 3$ ² ² ² ² ²
1RUWK�&DUROLQD 37 +$% �� <HV &RQWLQXRXV <HV
2NODKRPD 3$ ² ² ² ² ²
6RXWK�&DUROLQD 37 $*�)25 � 9DULHV &RQWLQXRXV <HV
7HQQHVVHH 37 26 �� <HV &RQWLQXRXV <HV
7H[DV 37 )25 9DULHV 9DULHV &RQWLQXRXV <HV
9LUJLQLD 37 )25�26 �� 1R &RQWLQXRXV <HV

²� �LQGLFDWHV�QR�DSSOLFDEOH�SURYLVLRQ�
D3$ 3UHIHUHQWLDO�DVVHVVPHQW��37 3UHIHUHQWLDO�WD[��
E$* 6XVWDLQ�DJULFXOWXUH��)25 6XVWDLQ�IRUHVWU\��+$% +DELWDW�FRQVHUYDWLRQ��26 0DLQWDLQ�RSHQ�VSDFH�
F9DULHV 9DULHV�IURP�FRXQW\�WR�FRXQW\�
6RXUFH��%XWOHU�DQG�RWKHUV������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

$FW�IXUWKHU�PDGH�WKH�XQL¿HG�H[HPSWLRQ�DPRXQW�³SRUWDEOH´�
EHWZHHQ�VSRXVHV��7KLV�PHDQV�WKDW�LQ�IDPLOLHV�OHG�E\�D�
PDUULHG�FRXSOH��DQ\�SDUW�RI�WKH�XQL¿HG�H[HPSWLRQ�DPRXQW�
QRW�XVHG�E\�WKH�HVWDWH�RI�WKH�¿UVW�VSRXVH�WR�GLH�PD\�EH�DGGHG�
WR�WKH�XQL¿HG�H[HPSWLRQ�DPRXQW�IRU�WKH�HVWDWH�RI�WKH�VHFRQG�
VSRXVH��3RUWDELOLW\�HIIHFWLYHO\�GRXEOHV�WKH�XQL¿HG�H[HPSWLRQ�
DPRXQW��DOORZLQJ�IDPLO\�DVVHWV�RI�����PLOOLRQ�RU�PRUH�LQ�
YDOXH�WR�SDVV�XQWD[HG�IURP�RQH�JHQHUDWLRQ�WR�DQRWKHU��&&+�
������&&+�������

'HIHUUDO�DQG�H[WHQVLRQ�RI�HVWDWH�WD[²,I�DQ�LQWHUHVW�LQ�D�
FORVHO\�KHOG�EXVLQHVV�DFFRXQWV�IRU�PRUH�WKDQ����SHUFHQW�RI�
D�GHFHGHQW¶V�HVWDWH��WKH�)HGHUDO�HVWDWH�WD[�RQ�WKH�EXVLQHVV�
SRUWLRQ�RI�WKH�HVWDWH�PD\�EH�GHIHUUHG�IRU���\HDUV�DIWHU�WKH�
HVWDWH�WD[�UHWXUQ�LV�¿OHG��ZLWK�RQO\�LQWHUHVW�SD\PHQWV�GXH��
WKHQ�SDLG�LQ�XS�WR����DQQXDO�LQVWDOOPHQWV��$OWKRXJK�WKLV�
SURYLVLRQ�GRHV�QRW�UHGXFH�WKH�DPRXQW�RI�HVWDWH�WD[�GXH��LW�FDQ�
UHGXFH�WKH�QHHG�WR�GLVUXSW�DQ�HVWDEOLVKHG�IRUHVW�PDQDJHPHQW�
SODQ�LQ�RUGHU�WR�SD\�WD[�

7KH�SURYLVLRQV�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV�
LQFOXGH��6LHJHO�DQG�RWKHUV�������

6SHFLDO�XVH�YDOXDWLRQ²8QGHU�VSHFL¿F�FRQGLWLRQV��DQ�
H[HFXWRU�PD\�HOHFW�WR�UHGXFH�WKH�WD[DEOH�YDOXH�RI�DQ�HVWDWH�
E\�YDOXLQJ�DVVHWV�XVHG�IRU�IDUPLQJ��GH¿QHG�WR�LQFOXGH�IRUHVW�
ODQG��RU�D�WUDGH�RU�EXVLQHVV�DFFRUGLQJ�WR�WKHLU�YDOXH�LQ�
DFWXDO�XVH�UDWKHU�WKDQ�WKHLU�IDLU�PDUNHW�YDOXH��7KH�PD[LPXP�
DPRXQW�RI�WKH�UHGXFWLRQ�KDV�EHHQ�LQGH[HG�IRU�LQÀDWLRQ�VLQFH�
�����DQG�UHDFKHG�������PLOOLRQ�LQ�������,QWHUQDO�5HYHQXH�
6HUYLFH��������7KHUH�DUH��KRZHYHU��VWULQJHQW�UHTXLUHPHQWV�
WR�TXDOLI\�IRU�DQG�UHPDLQ�XQGHU�WKH�SURYLVLRQ��LQFOXGLQJ�D�
UHVWULFWLRQ�DJDLQVW�KDUYHVWLQJ�VSHFLDO�XVH�YDOXHG�WLPEHU�IRU�
���\HDUV�

([FOXVLRQ�IRU�ODQG�LQ�D�TXDOL¿HG�FRQVHUYDWLRQ�HDVHPHQW²
$Q�H[HFXWRU�PD\�HOHFW�WR�H[FOXGH�IURP�WKH�WD[DEOH�YDOXH�RI�
DQ�HVWDWH�XS�WR����SHUFHQW�RI�WKH�YDOXH�RI�ODQG�VXEMHFW�WR�D�
TXDOL¿HG�FRQVHUYDWLRQ�HDVHPHQW��VHH�EHORZ���7KH�EHQH¿W�LV�
FDSSHG�DW����������DQG�WKH����SHUFHQW�PD[LPXP�H[FOXVLRQ�
LV�UHGXFHG�LI�WKH�YDOXH�RI�WKH�HDVHPHQW�LV�OHVV�WKDQ����SHUFHQW�
RI�WKH�YDOXH�RI�WKH�ODQG��$V�ZLWK�WKH�FKDULWDEOH�GHGXFWLRQ�IRU�
GRQDWLRQ�RI�DQ�LQWHUHVW�LQ�ODQG��WKH�HDVHPHQW�PXVW�FRQVLVW�
RI�D�TXDOL¿HG�UHDO�SURSHUW\�LQWHUHVW��PDGH�WR�D�JRYHUQPHQW�
DJHQF\�RU�TXDOL¿HG�SXEOLFO\�VXSSRUWHG�RUJDQL]DWLRQ��IRU�
RQH�RI�IRXU�FRQVHUYDWLRQ�SXUSRVHV��VHH�³,QFHQWLYHV�IRU�
&RQVHUYDWLRQ�(DVHPHQWV´���7KLV�SURYLVLRQ�RIIHUV�PDQ\�RI�
WKH�EHQH¿WV�RI�VSHFLDO�XVH�YDOXDWLRQ�ZLWK�IHZHU�UHVWULFWLRQV��
7KHUH�LV��KRZHYHU��QR�VWHS�XS�LQ�EDVLV�IRU�WKH�H[FOXGHG�ODQG�

(VWDWH�SODQQLQJ�SURIHVVLRQDOV�KDYH�GHYHORSHG�DGGLWLRQDO�
VWUDWHJLHV��QRW�VSHFL¿FDOO\�SURYLGHG�LQ�WKH�)HGHUDO�WD[�FRGH��
WR�IDFLOLWDWH�LQWHUJHQHUDWLRQDO�WUDQVIHUV�RI�IDPLO\�DVVHWV��
7KHVH�LQFOXGH��6LHJHO�DQG�RWKHUV�������

)RUPV�RI�EXVLQHVV²7ZR�IRUPV�RI�EXVLQHVV�RUJDQL]DWLRQ��
WKH�)DPLO\�/LPLWHG�3DUWQHUVKLS��)/3��DQG�/LPLWHG�/LDELOLW\�
&RPSDQ\��//&���DUH�SRSXODU�DPRQJ�IDPLO\�IRUHVW�RZQHUV�
DV�PHDQV�WR�WUDQVIHU�RZQHUVKLS�RI�D�IRUHVW�HQWHUSULVH�WR�RWKHU�
IDPLO\�PHPEHUV�DQG�HQJDJH�WKHP�LQ�LWV�PDQDJHPHQW��7KH�
)/3�LV�D�W\SH�RI�OLPLWHG�SDUWQHUVKLS��,Q�DQ�)/3��WKH�JHQHUDO�
SDUWQHUV��W\SLFDOO\�WKH�SDUHQWV��UHWDLQ�PDQDJHPHQW�ULJKWV�EXW�
FDQ�WUDQVIHU�RZQHUVKLS�WR�WKH�OLPLWHG�SDUWQHUV��W\SLFDOO\�WKH�
FKLOGUHQ��WKURXJK�JLIWV��ZKLFK�FDQ�EH�GLVFRXQWHG�IRU�PLQRULW\�
LQWHUHVW�DQG�RU�ODFN�RI�FRQWURO��7KH�//&�LV�D�K\EULG�EHWZHHQ�D�
SDUWQHUVKLS�DQG�D�FRUSRUDWLRQ��/LNH�D�SDUWQHUVKLS��DQ�//&�LV�
D�SDVV�WKURXJK�HQWLW\�IRU�WD[�SXUSRVHV��EXW�OLNH�D�FRUSRUDWLRQ��
LQGLYLGXDO�PHPEHUV¶�OLDELOLW\�LV�OLPLWHG�WR�WKH�DPRXQW�RI�WKHLU�
LQYHVWPHQW�LQ�WKH�EXVLQHVV��)RUHVW�RZQHUV�VKRXOG�EH�DZDUH�
WKDW�WKHVH�IRUPV�RI�EXVLQHVV�KDYH�WZR�GUDZEDFNV��¿UVW��WKHUH�
LV�QR�VWHS�XS�LQ�EDVLV�IRU�ODQG�RU�WLPEHU�WUDQVIHUUHG�WR�RWKHUV�
WKURXJK�WKH�EXVLQHVV��DQG�VHFRQG��ERWK�)/3V�DQG�//&V�DUH�
XQGHU�VFUXWLQ\�E\�WKH�,QWHUQDO�5HYHQXH�6HUYLFH�DV�SRWHQWLDO�
WD[�DYRLGDQFH�GHYLFHV�WKDW�ODFN�HFRQRPLF�VXEVWDQFH��7R�KHOS�
DYRLG�GLI¿FXOWLHV��RZQHUV�VKRXOG�HQVXUH�WKDW�WKHLU�)/3�RU�//&�
KDV�D�FOHDU�EXVLQHVV�SXUSRVH��LV�KHOG�FRPSOHWHO\�VHSDUDWH�IURP�
SHUVRQDO�DVVHWV��DQG�LV�VHW�XS�DQG�UXQ�HQWLUHO\�DV�D�EXVLQHVV�

7UXVWV²$�WUXVW�LV�DQ�DUUDQJHPHQW�LQ�ZKLFK�D�SHUVRQ�RU�
LQVWLWXWLRQ�FDOOHG�WKH�WUXVWHH�KROGV�OHJDO�WLWOH�WR�GHVLJQDWHG�
SURSHUW\�DQG�PDQDJHV�LW�IRU�WKH�EHQH¿W�RI�RQH�RU�PRUH�
EHQH¿FLDULHV��$�WUXVW�LV�D�VHSDUDWH�OHJDO�HQWLW\�IURP�LWV�
GRQRU��$�³OLIHWLPH�WUXVW´�LV�FUHDWHG�GXULQJ�WKH�GRQRU¶V�OLIH�
DQG�PD\�EH�UHYRFDEOH�RU�LUUHYRFDEOH��2QO\�DQ�LUUHYRFDEOH�
OLIHWLPH�WUXVW�UHPRYHV�WKH�WUXVW�SURSHUW\�IURP�WKH�GRQRU¶V�
HVWDWH��$�³WHVWDPHQWDU\�WUXVW´�LV�FUHDWHG�DW�WKH�GRQRU¶V�GHDWK��
DFFRUGLQJ�WR�LQVWUXFWLRQV�LQ�KLV�RU�KHU�ZLOO��7KH�IXOO�YDOXH�RI�
WKH�WUXVW�SURSHUW\�LV�LQFOXGHG�LQ�WKH�GRQRU¶V�HVWDWH��EXW�WKH�
WUXVW�WKHQ�FDQ�SURYLGH�LQFRPH�WR�VXFFHVVLYH�JHQHUDWLRQV�RI�
EHQH¿FLDULHV�ZKLOH�VKLHOGLQJ�WKH�WUXVW�SURSHUW\�IURP�IXUWKHU�
HVWDWH�WD[��7UXVWV�PD\�EH�XVHG�IRU�D�YDULHW\�RI�SXUSRVHV��)RU�
H[DPSOH��DQ�³LUUHYRFDEOH�OLIH�LQVXUDQFH�WUXVW´�UHPRYHV�D�OLIH�
LQVXUDQFH�SROLF\�IURP�WKH�GRQRU¶V�RZQHUVKLS�DQG�SUHYHQWV�
LWV�IXOO�IDFH�YDOXH�IURP�HQWHULQJ�KLV�RU�KHU�HVWDWH�DW�GHDWK��
$�³TXDOL¿HG�WHUPLQDO�LQWHUHVW�SURSHUW\�WUXVW´�LV�D�W\SH�RI�
PDULWDO�GHGXFWLRQ�WUXVW�WKDW�PD\�EH�XVHIXO�ZLWK�³EOHQGHG´�
IDPLOLHV��LW�SURYLGHV�IRU�WKH�QHHGV�RI�WKH�VXUYLYLQJ�VSRXVH�
ZKLOH�FRQWUROOLQJ�GLVSRVLWLRQ�RI�WKH�WUXVW�SURSHUW\�UHPDLQLQJ�
DIWHU�KLV�RU�KHU�GHDWK�

&RQVHUYDWLRQ�HDVHPHQWV²7KLV�LV�WKH�GRQDWLRQ�RU�VDOH�
RI�RQH�RU�PRUH�DWWULEXWHV�RI�ODQG�RZQHUVKLS��IRU�H[DPSOH��
WKH�ULJKW�WR�VXEGLYLGH�WKH�ODQG��7KH�HDVHPHQW�UHPRYHV�WKH�
DWWULEXWH�V��RI�RZQHUVKLS�IURP�WKH�ODQG��7KLV�W\SLFDOO\�ORZHUV�
WKH�YDOXH�RI�WKH�ODQG�DQG�UHGXFHV�WKH�WD[�FRQVHTXHQFHV�RI�
WUDQVIHUULQJ�LW�WR�KHLUV��KRZHYHU��WKH�HDVHPHQW�SDVVHV�ZLWK�WKH�
ODQG�DQG�LV�ELQGLQJ�RQ�IXWXUH�RZQHUV��7R�TXDOLI\�IRU�HLWKHU�
RI�WKH�WD[�SURYLVLRQV�GLVFXVVHG�DERYH��DQ�HDVHPHQW�PXVW�
LQYROYH�WKH�WUDQVIHU�LQ�SHUSHWXLW\��E\�PHDQV�RI�DQ�RXWULJKW�
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JLIW�RU�³EDUJDLQ�VDOH´��D�VDOH�DW�D�SULFH�EHORZ�WKH�SURSHUW\¶V�
IDLU�PDUNHW�YDOXH���RI�D�TXDOL¿HG�UHDO�SURSHUW\�LQWHUHVW��
WR�D�JRYHUQPHQW�DJHQF\�RU�TXDOL¿HG�SXEOLFO\�VXSSRUWHG�
RUJDQL]DWLRQ��IRU�RQH�RI�IRXU�FRQVHUYDWLRQ�SXUSRVHV��VHH�
³,QFHQWLYHV�IRU�&RQVHUYDWLRQ�(DVHPHQWV´��

7KH�%XVK�WD[�FXWV�WHPSRUDULO\�VHW�VHSDUDWH�HIIHFWLYH�
H[HPSWLRQ�DPRXQWV�IRU�JLIWV�DQG�HVWDWHV��%HWZHHQ������DQG�
�����WKH\�LQFUHDVHG�WKH�HIIHFWLYH�H[HPSWLRQ�DPRXQWV�IRU�
HVWDWHV�IURP����PLOOLRQ�WR������PLOOLRQ�DQG�GHFUHDVHG�WKH�WRS�
UDWH�IRU�JLIW�DQG�HVWDWH�WD[HV�IURP����SHUFHQW�WR����SHUFHQW��
)RU�������WKH\�UHSHDOHG�WKH�)HGHUDO�HVWDWH�WD[��SODFLQJ�OLPLWV�
RQ�WKH�YDOXH�RI�HVWDWH�DVVHWV�WKDW�FRXOG�UHFHLYH�D�VWHS�XS�LQ�
EDVLV�DQG�VHWWLQJ�WKH�WRS�JLIW�WD[�UDWH�DW����SHUFHQW��HTXDO�WR�
WKH�WRS�)HGHUDO�LQFRPH�WD[�UDWH��7KHVH�SURYLVLRQV�ZHUH�VHW�
WR�VXQVHW�DW�WKH�HQG�RI�������6LHJHO�DQG�RWKHUV��������%XW�DV�
QRWHG�DERYH��WKH������7D[�5HOLHI�$FW�H[WHQGHG�DQG�HQKDQFHG�
WKH�HVWDWH�WD[��ZLWK�DOO�HVWDWH�DVVHWV�HOLJLEOH�IRU�D�VWHS�XS�LQ�
EDVLV��$V�ZHOO��LW�UHXQL¿HG�WKH�HIIHFWLYH�H[HPSWLRQ�DPRXQWV�
IRU�JLIWV�DQG�HVWDWHV��ZLWK�WKH�PD[LPXP�H[HPSWLRQ�LQFUHDVHG�
WR����PLOOLRQ�DQG�SRUWDELOLW\�EHWZHHQ�PDUULHG�VSRXVHV��DQG�
UHGXFHG�WKH�WRS�HVWDWH�WD[�UDWH�WR����SHUFHQW��&&+��������
7KH�$PHULFDQ�7D[SD\HU�5HOLHI�$FW�RI������IXUWKHU�HQKDQFHG�
WKH�)HGHUDO�HVWDWH�DQG�JLIW�WD[�SURYLVLRQV�DQG�PDGH�WKHP�
SHUPDQHQW��SUHYHQWLQJ�WKHP�IURP�UHWXUQLQJ�WR�SUH������ODZ�
DIWHU�WKH�HQG�RI�������&&+��������

6WDWH�(VWDWH��,QKHULWDQFH��DQG�*LIW�7D[HV

7KH�6WDWHV�DJDLQ�YDU\�ZLGHO\�LQ�KRZ�WKH\�WD[�
LQWHUJHQHUDWLRQDO�WUDQVIHUV�RI�DVVHWV��6RPH�6WDWHV�WD[�WKH�
ULJKW�WR�WUDQVIHU�SURSHUW\�WKURXJK�DQ�HVWDWH�WD[��ZKLOH�
RWKHUV�WD[�WKH�ULJKW�RI�KHLUV�WR�UHFHLYH�SURSHUW\�WKURXJK�DQ�
LQKHULWDQFH�WD[��$�KDQGIXO�RI�6WDWHV�WD[�JLIWV�RYHU�VSHFL¿HG�
DQQXDO�RU�OLIHWLPH�H[HPSWLRQ�DPRXQWV��$V�ZHOO��6WDWH�WUDQVIHU�
WD[HV�GLIIHU�LQ�WKHLU�¿OLQJ�UHTXLUHPHQWV��H[FOXVLRQ�DPRXQWV��
DQG�UDWH�VFKHGXOHV��ZKHWKHU�WKH\�DUH�VWDQG�DORQH�WD[HV�RU�
WLHG�WR�WKH�)HGHUDO�WD[�FRGH��ZKHWKHU�WKH\�DUH�³ÀDW�UDWH´�
�RQH�WD[�UDWH�DSSOLHV�UHJDUGOHVV�RI�WKH�DPRXQW�WUDQVIHUUHG���
³JUDGXDWHG´��WKH�WD[�UDWH�LQFUHDVHV�LQ�VWHSV�ZLWK�WKH�DPRXQW�
WUDQVIHUUHG��RU�³OD\HUHG´��WKH�WD[�UDWH�YDULHV�ZLWK�WKH�KHLU¶V�
UHODWLRQ�WR�WKH�GHFHGHQW���DQG�ZKHWKHU�FHUWDLQ�FORVHO\�UHODWHG�
KHLUV�DUH�H[HPSW��6LHJHO�DQG�RWKHUV�������

%HIRUH�WKH�HQDFWPHQW�RI�(*755$��HYHU\�6WDWH�KDG�RQ�LWV�
ERRNV�DW�OHDVW�RQH�WD[�WKDW�ZDV�D�³SLFN�XS´�RU�³SLJJ\�EDFN´�
WD[�GHVLJQHG�WR�XVH�WKH�IXOO�DYDLODEOH�DPRXQW�RI�WKH�)HGHUDO�
FUHGLW�IRU�6WDWH�WUDQVIHU�WD[HV��7KLV�DSSURDFK�DSSRUWLRQHG�
SDUW�RI�ZKDW�ZRXOG�KDYH�EHHQ�WKH�)HGHUDO�HVWDWH�RU�JLIW�WD[�
WR�WKH�6WDWH��ZLWK�QR�DGGLWLRQDO�WD[�EXUGHQ�RQ�WKH�HVWDWH�RU�
WKH�EHQH¿FLDULHV��(*755$�SKDVHG�RXW�WKH�)HGHUDO�FUHGLW�
IRU�6WDWH�WUDQVIHU�WD[HV�EHWZHHQ������DQG�������UHSODFLQJ�LW�
ZLWK�D�GHGXFWLRQ��7KLV�HOLPLQDWHG�6WDWH�WUDQVIHU�WD[HV�WKDW�
ZHUH�WLHG�WR�WKH�)HGHUDO�FUHGLW��WKURZLQJ�6WDWH�WD[�ODZ�DQG�
WD[�SODQQLQJ�LQWR�WXUPRLO��,QGLYLGXDO�6WDWHV�UHVSRQGHG�YHU\�

GLIIHUHQWO\�WR�WKH�FKDQJH��0DQ\�³GHFRXSOHG´�WKHLU�WUDQVIHU�
WD[HV�IURP�FXUUHQW�)HGHUDO�ODZ��W\LQJ�WKHP�WR�WKH�)HGHUDO�WD[�
FRGH�DV�LW�H[LVWHG�EHIRUH�(*755$��2WKHUV�PDGH�QR�FKDQJH��
DOORZLQJ�WKHLU�HVWDWH��LQKHULWDQFH��DQG�JLIW�WD[HV�WR�SKDVH�RXW�
ZLWK�WKH�)HGHUDO�FUHGLW��$�IHZ�6WDWHV�WRRN�(*755$�DV�DQ�
RSSRUWXQLW\�WR�UHSHDO�WUDQVIHU�WD[HV�RU�WR�FUDIW�VWDQG�DORQH�
WD[HV�RQ�WUDQVIHUV�RI�DVVHWV��6LHJHO�DQG�RWKHUV�������

2QO\�¿YH�6RXWKHUQ�6WDWHV�FXUUHQWO\�OHY\�WUDQVIHU�WD[HV��
.HQWXFN\�DQG�/RXLVLDQD�HDFK�KDYH�D�VWDQG�DORQH�LQKHULWDQFH�
WD[��1RUWK�&DUROLQD�KDV�D�VWDQG�DORQH�JLIW�WD[�DQG�DQ�HVWDWH�
WD[�WKDW�LV�GHFRXSOHG�IURP�FXUUHQW�ODZ�DQG�WLHG�WR�WKH�)HGHUDO�
WD[�FRGH�DV�RI�WKH�HQG�RI�������2NODKRPD�KDV�D�VWDQG�
DORQH�HVWDWH�WD[��DQG�7HQQHVVHH�KDV�VWDQG�DORQH�LQKHULWDQFH�
DQG�JLIW�WD[HV��WDEOH��������9LUJLQLD�UHSHDOHG�LWV�HVWDWH�WD[�
HIIHFWLYH�GXULQJ������

([FHSW�IRU�1RUWK�&DUROLQD�DQG�9LUJLQLD��KRZHYHU��DOO�RI�WKH�
6RXWKHUQ�6WDWHV�VWLOO�KDYH�SLFN�XS�RU�SLJJ\�EDFN�WD[HV�RQ�WKHLU�
ERRNV�ZKLFK�ZLOO�FRPH�EDFN�LQWR�HIIHFW�LI�WKH�)HGHUDO�FUHGLW�
IRU�6WDWH�WUDQVIHU�WD[HV�LV�UHLQVWDWHG��WDEOH��������,I�WKDW�RFFXUV��
VHYHQ�DGGLWLRQDO�6RXWKHUQ�6WDWHV²$ODEDPD��$UNDQVDV��
)ORULGD��*HRUJLD��0LVVLVVLSSL��6RXWK�&DUROLQD��DQG�7H[DV²
ZLOO�KDYH�DQ�HVWDWH�WD[��.HQWXFN\�DQG�/RXLVLDQD�ZLOO�KDYH�DQ�
HVWDWH�WD[�DV�ZHOO�DV�DQ�LQKHULWDQFH�WD[��2NODKRPD�ZLOO�KDYH�D�
VHFRQG�HVWDWH�WD[��DQG�7HQQHVVHH�ZLOO�KDYH�HVWDWH��LQKHULWDQFH��
DQG�JLIW�WD[HV��6LHJHO�DQG�RWKHUV�������

,QFHQWLYHV�IRU�&RQVHUYDWLRQ�(DVHPHQWV

&RQVHUYDWLRQ�HDVHPHQWV�DUH�RQH�RI�WKH�PRVW�SRZHUIXO�WRROV�
DYDLODEOH�WR�IDPLO\�IRUHVW�RZQHUV�ZKR�ZLVK�WR�SUHVHUYH�WKH�
FRQVHUYDWLRQ�YDOXH�RI�WKHLU�ODQG�RYHU�WLPH��$�FRQVHUYDWLRQ�
HDVHPHQW�LQYROYHV�WKH�GRQDWLRQ�RU�VDOH�RI�RQH�RU�PRUH�
DWWULEXWHV�RI�ODQG�RZQHUVKLS²WKH�ULJKW�WR�EXLOG�DGGLWLRQDO�
VWUXFWXUHV�RQ�WKH�ODQG��IRU�H[DPSOH��RU�GHYHORS�LW�IRU�
FRPPHUFLDO�RU�LQGXVWULDO�XVH²WR�D�JRYHUQPHQW�DJHQF\�RU�
RUJDQL]DWLRQ�WKDW�VKDUHV�WKH�RZQHU¶V�YLVLRQ�IRU�WKH�ODQG��7KH�
HDVHPHQW�UHPRYHV�WKRVH�DWWULEXWHV�RI�RZQHUVKLS�IURP�WKH�
ODQG�DQG�KHOSV�HQVXUH�WKDW�LW�UHPDLQV�LQ�IRUHVW��*UHHQH�DQG�
RWKHUV�������

$�FRQVHUYDWLRQ�HDVHPHQW�GRHV�QRW�LQYROYH�WKH�GRQDWLRQ�RU�
VDOH�RI�DQ�RZQHU¶V�HQWLUH�LQWHUHVW�LQ�WKH�ODQG��7KH�RZQHU�
FDQ�UHWDLQ�WKH�ULJKW�WR�OLYH�RQ�WKH�ODQG��PDQDJH�LW�IRU�WLPEHU�
RU�RWKHU�IRUHVW�SURGXFWV��DQG�XVH�LW�IRU�RWKHU�EHQH¿WV��7KH�
HDVHPHQW�DOVR�FDQ�DSSO\�RQO\�WR�SDUW�RI�WKH�SURSHUW\��ZLWK�
WKH�RZQHU�UHWDLQLQJ�DOO�DWWULEXWHV�RI�RZQHUVKLS�IRU�WKH�UHVW��
7KH�RZQHU�FDQ�SDVV�WKH�IXOO�UHPDLQLQJ�LQWHUHVW�LQ�WKH�ODQG�
WR�KHLUV�RU�VHOO�LW�WR�RWKHUV��DOWKRXJK�WKH�HDVHPHQW�SDVVHV�
ZLWK�WKH�ODQG�DQG�LV�ELQGLQJ�RQ�IXWXUH�RZQHUV��*UHHQH�DQG�
RWKHUV�������

7KH�WHUPV�IRU�FRQVHUYDWLRQ�HDVHPHQWV�DUH�QRW�VWDQGDUGL]HG��
EXW�FDQ�EH�WDLORUHG�WR�UHÀHFW�WKH�YDOXHV�RI�WKH�RZQHU�DQG�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WKH�UHFHLYLQJ�RUJDQL]DWLRQ��DV�ZHOO�DV�WKH�FKDUDFWHULVWLFV�RI�
WKH�ODQG�LWVHOI��)RU�H[DPSOH��DQ�HDVHPHQW�RQ�SURSHUW\�WKDW�
FRQWDLQV�KDELWDW�IRU�UDUH�SODQW�RU�ZLOGOLIH�VSHFLHV�PLJKW�
SURKLELW�DQ\�GHYHORSPHQW��ZKLOH�DQ�HDVHPHQW�RQ�ZRUNLQJ�
IRUHVW�ODQG�PLJKW�SHUPLW�FRQWLQXHG�PDQDJHPHQW�IRU�IRUHVW�
SURGXFWV�DQG�WKH�FRQVWUXFWLRQ�RI�URDGV�DQG�LPSURYHPHQWV�
FRQVLVWHQW�ZLWK�WKDW�XVH��7KH�SXUFKDVHU�RU�UHFLSLHQW�RI�WKH�
HDVHPHQW�LV�UHVSRQVLEOH�IRU�HQVXULQJ�WKH�HDVHPHQW¶V�WHUPV�
DUH�IROORZHG��/DQG�7UXVW�$OOLDQFH�:HE�VLWH�������

)HGHUDO�SURYLVLRQV²,QFRPH�IURP�WKH�VDOH�RI�D�FRQVHUYDWLRQ�
HDVHPHQW�LV�WD[DEOH�DW�WKH�)HGHUDO�OHYHO��7KH�GRQDWLRQ�
RU�EDUJDLQ�VDOH�RI�DQ�HDVHPHQW��KRZHYHU��FDQ�SURYLGH�D�
FKDULWDEOH�FRQWULEXWLRQ�GHGXFWLRQ�RQ�WKH�GRQRU¶V�LQFRPH�
WD[�DQG�D�IXWXUH�HVWDWH�WD[�GHGXFWLRQ��*UHHQH�DQG�RWKHUV�
�������7KHVH�GHGXFWLRQV�DUH�GLVFXVVHG�DERYH��EXW�JHQHUDOO\�
UHTXLUH�WKH�WUDQVIHU�LQ�SHUSHWXLW\��E\�PHDQV�RI�DQ�RXWULJKW�
JLIW�RU�EDUJDLQ�VDOH��RI�D�TXDOL¿HG�UHDO�SURSHUW\�LQWHUHVW��
WR�D�JRYHUQPHQW�DJHQF\�RU�TXDOL¿HG�SXEOLFO\�VXSSRUWHG�
RUJDQL]DWLRQ��IRU�RQH�RI�IRXU�FRQVHUYDWLRQ�SXUSRVHV��7KH�
TXDOL¿HG�UHDO�SURSHUW\�LQWHUHVW�PD\�EH�WKH�RZQHU¶V�HQWLUH�
LQWHUHVW��EXW�QRW�VROHO\�D�PLQHUDO�LQWHUHVW���D�UHPDLQGHU�
LQWHUHVW��RU�D�SHUSHWXDO�UHVWULFWLRQ�RQ�KRZ�WKH�SURSHUW\�
PD\�EH�XVHG��DV�ZLWK�D�FRQVHUYDWLRQ�HDVHPHQW��7KH�IRXU�
FRQVHUYDWLRQ�SXUSRVHV�DUH��RXWGRRU�UHFUHDWLRQ�E\�RU�
HGXFDWLRQ�RI�WKH�JHQHUDO�SXEOLF��SURWHFWLRQ�RI�D�UHODWLYHO\�
QDWXUDO�KDELWDW�IRU�¿VK��ZLOGOLIH��RU�SODQWV��SUHVHUYDWLRQ�RI�
RSHQ�VSDFH�IRU�VFHQLF�HQMR\PHQW�E\�WKH�JHQHUDO�SXEOLF�RU�

SXUVXDQW�WR�D�FOHDU�FRQVHUYDWLRQ�SROLF\�RI�WKH�)HGHUDO��6WDWH��
RU�ORFDO�JRYHUQPHQW��DQG�FRQVHUYDWLRQ�RI�DQ�KLVWRULFDOO\�
LPSRUWDQW�ODQG�DUHD�RU�FHUWL¿HG�KLVWRULF�VWUXFWXUH�

)RXU�RI�WKH�)HGHUDO�LQFHQWLYH�SURJUDPV�DYDLODEOH�WR�IDPLO\�
IRUHVW�RZQHUV�LQYROYH�FRQVHUYDWLRQ�HDVHPHQWV��7KH�)RUHVW�
/HJDF\�3URJUDP�IXQGV�XS�WR����SHUFHQW�RI�WKH�FRVW�RI�SODFLQJ�
IRUHVW�ODQG�XQGHU�DQ�HDVHPHQW��8QGHU�WKH�+HDOWK\�)RUHVW�
5HVHUYH�DQG�:HWODQGV�5HVHUYH�3URJUDPV��RZQHUV�PD\�HOHFW�
WR�UHFHLYH�SD\PHQWV�IRU�WKH�HDVHPHQW�YDOXH�RI�WKHLU�ODQG�DV�
ZHOO�DV�WKH�FRVW�RI�FRQVHUYDWLRQ�SUDFWLFHV�WKH\�LPSOHPHQW��
8QGHU�WKH�(PHUJHQF\�:DWHUVKHG�3URWHFWLRQ�3URJUDP��WKH�
DGPLQLVWHULQJ�DJHQF\�PD\�HOHFW�WR�DGGUHVV�LPSDLUPHQW�RU�
GDPDJH�WR�ZDWHUVKHGV�FDXVHG�E\�D�QDWXUDO�GLVDVWHU�WKURXJK�
WKH�SXUFKDVH�RI�ÀRRGSODLQ�HDVHPHQWV�IURP�ZLOOLQJ�RZQHUV�
�656�)RUHVW�(FRQRPLFV�DQG�3ROLF\�:HE�VLWH��������7KH�
SURYLVLRQV�RI�WKHVH�SURJUDPV�DUH�VXPPDUL]HG�LQ�WDEOH������

6WDWH�SURYLVLRQV²%HFDXVH�RI�WKH�FORVH�OLQN�EHWZHHQ�)HGHUDO�
DQG�6WDWH�LQFRPH�WD[HV��PRVW�)HGHUDO�WD[�SURYLVLRQV�WKDW�
EHQH¿W�IDPLO\�IRUHVW�RZQHUV�ÀRZ�WKURXJK�WR�WKH�6WDWH�LQFRPH�
WD[��6LHJHO�DQG�RWKHUV��������,QGLYLGXDO�6WDWHV��KRZHYHU��RIIHU�
WKHLU�RZQ�LQFHQWLYHV�IRU�FRQVHUYDWLRQ�HDVHPHQWV��3URSHUW\�
WD[�UHOLHI�SURSRUWLRQDO�WR�WKH�GHFUHDVH�LQ�YDOXH�RI�ODQG�SODFHG�
LQ�DQ�HDVHPHQW�JHQHUDOO\�LV�DYDLODEOH�LQ�HYHU\�6WDWH��EXW�LV�
UHTXLUHG�E\�ODZ�LQ�)ORULGD��*HRUJLD��.HQWXFN\��IRU�ODQG�
GHGLFDWHG�WR�WKH�6WDWH�1DWXUH�3UHVHUYHV�6\VWHP���6RXWK�
&DUROLQD��7HQQHVVHH��DQG�9LUJLQLD��$UNDQVDV��*HRUJLD��1RUWK�

7DEOH�����²6WDWH�HVWDWH��LQKHULWDQFH��DQG�JLIW�WD[�SURYLVLRQV�DSSOLFDEOH�WR�IDPLO\�IRUHVW�RZQHUV�����������
LQ�WKH�6RXWK

�6WDWH

&XUUHQWO\�KDV
D�6WDWH�OHYHO
HVWDWH�WD[

&XUUHQWO\�KDV
D�6WDWH�OHYHO

LQKHULWDQFH�WD[

&XUUHQWO\�KDV
D�6WDWH�OHYHO

JLIW�WD[

6SHFLDO�XVH
YDOXDWLRQ�IRU
HVWDWH�WD[

3KDVHG�RXW
WD[�VWLOO�RQ
WKH�ERRNV

$ODEDPD ² ² ² ² (VWDWH�WD[
$UNDQVDV ² ² ² ² (VWDWH�WD[
)ORULGD ² ² ² ² (VWDWH�WD[
*HRUJLD ² ² ² ² (VWDWH�WD[
.HQWXFN\ ² <HV ² ² (VWDWH�WD[
/RXLVLDQD ² <HV ² ² (VWDWH�WD[
0LVVLVVLSSL ² ² ² ² (VWDWH�WD[
1RUWK�&DUROLQD <HV ² <HV 1R 1R
2NODKRPD <HV ² ² 1R (VWDWH�WD[
6RXWK�&DUROLQD ² ² ² ² (VWDWH�WD[
7HQQHVVHH ² <HV <HV ² (VWDWH�WD[
7H[DV ² ² ² ² (VWDWH�WD[
9LUJLQLD ² ² ² ² 1R

²� �LQGLFDWHV�QR�DSSOLFDEOH�SURYLVLRQ�
6RXUFHV��%XWOHU�DQG�RWKHUV�������6LHJHO�DQG�RWKHUV������



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

&DUROLQD��6RXWK�&DUROLQD��DQG�9LUJLQLD�HDFK�KDYH�HQDFWHG�DQ�
LQFRPH�WD[�FUHGLW�IRU�GRQDWLRQ�RI�D�TXDOLI\LQJ�FRQVHUYDWLRQ�
HDVHPHQW��,Q�9LUJLQLD��VDOHV�RI�HDVHPHQWV�RYHU����\HDUV�LQ�
GXUDWLRQ�DUH�H[HPSW�IURP�WKH�6WDWH�FDSLWDO�JDLQ�WD[��$V�ZHOO��
$ODEDPD��)ORULGD��*HRUJLD��DQG�7H[DV�RSHUDWH�FRQVHUYDWLRQ�
WUXVWV�WR�SUHVHUYH�ZRUNLQJ�DJULFXOWXUDO�DQG�IRUHVW�ODQG�
�3ULYDWH�/DQGRZQHU�1HWZRUN�:HE�VLWH�������

,QFHQWLYHV�IRU�)RUHVW�6XVWDLQDELOLW\

)RUHVW�VXVWDLQDELOLW\�LV�RQH�DVSHFW�RI�VXVWDLQDEOH�GHYHORSPHQW�
�86'$�)RUHVW�6HUYLFH��������,Q�D�EURDG�VHQVH��IRUHVW�
VXVWDLQDELOLW\�FDQ�EH�GHVFULEHG�DV�LQYROYLQJ�

³«�WKH�FRQWLQXHG�H[LVWHQFH�DQG�XVH�RI�IRUHVWV�WR�PHHW�
KXPDQ�SK\VLFDO��HFRQRPLF��DQG�VRFLDO�QHHGV��WKH�GHVLUH�
WR�SUHVHUYH�WKH�KHDOWK�RI�IRUHVW�HFRV\VWHPV�LQ�SHUSHWXLW\��
DQG�WKH�HWKLFDO�FKRLFH�RI�SUHVHUYLQJ�RSWLRQV�IRU�IXWXUH�
JHQHUDWLRQV�ZKLOH�PHHWLQJ�WKH�QHHGV�RI�WKH�SUHVHQW�́ �
�86'$�)RUHVW�6HUYLFH������

$W�D�PRUH�VSHFL¿F�OHYHO��LW�FDQ�EH�GH¿QHG�DV�

³7KH�VWHZDUGVKLS�DQG�XVH�RI�IRUHVWV�DQG�IRUHVW�ODQGV�LQ�
D�ZD\��DQG�DW�D�UDWH��WKDW�PDLQWDLQV�WKHLU�ELRGLYHUVLW\��
SURGXFWLYLW\��UHJHQHUDWLRQ�FDSDFLW\��YLWDOLW\��DQG�
SRWHQWLDO�WR�IXO¿OO��QRZ�DQG�LQ�WKH�IXWXUH��UHOHYDQW�
HFRORJLFDO��HFRQRPLF��DQG�VRFLDO�IXQFWLRQV�DW�ORFDO��
QDWLRQDO��DQG�JOREDO�OHYHOV��DQG�WKDW�GRHV�QRW�FDXVH�
GDPDJH�WR�RWKHU�HFRV\VWHPV�́ ��+HOPV������

)HGHUDO�SURJUDPV²7KH�)HGHUDO�JRYHUQPHQW�VSRQVRUV�D�
ZLGH�UDQJH�RI�LQFHQWLYH�SURJUDPV�WR�HQFRXUDJH�VXVWDLQDEOH�
PDQDJHPHQW�RI�IDPLO\�RZQHG�IRUHVWV�DQG�RWKHU�UXUDO�ODQGV��
0RVW�DUH�DGPLQLVWHUHG�E\�DJHQFLHV�RI�WKH�'HSDUWPHQW�RI�
$JULFXOWXUH²WKH�)DUP�6HUYLFH�$JHQF\��)RUHVW�6HUYLFH��RU�
1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��7KUHH�SURJUDPV�
DUH�DGPLQLVWHUHG�E\�WKH�)LVK�DQG�:LOGOLIH�6HUYLFH�ZLWKLQ�WKH�
'HSDUWPHQW�RI�,QWHULRU��9LUWXDOO\�DOO�RI�WKH�SURJUDPV�SURYLGH�
WHFKQLFDO�DVVLVWDQFH�WR�KHOS�RZQHUV�VHOHFW�DQG�LPSOHPHQW�
FRQVHUYDWLRQ�SUDFWLFHV�WKDW�ZLOO�EH�HIIHFWLYH�RQ�WKHLU�ODQG��
0DQ\�DOVR�SURYLGH�¿QDQFLDO�LQFHQWLYHV��VXFK�DV�FRVW�VKDUH�
SD\PHQWV�WR�FRYHU�SDUW�RU�DOO�RI�WKH�FRVW�RI�FRQVHUYDWLRQ�
SUDFWLFHV��ODQG�UHQWDO�SD\PHQWV�RYHU�D�WHUP�RI�\HDUV��RU�RWKHU�
W\SHV�RI�SD\PHQWV��

7DEOH������SURYLGHV�D�EULHI�GHVFULSWLRQ�RI�WKH�)HGHUDO�
LQFHQWLYH�SURJUDPV�RI�SDUWLFXODU�LQWHUHVW�WR�IDPLO\�IRUHVW�
RZQHUV��$V�QRWHG�DERYH��RZQHUV�FDQ�HOHFW�WR�H[FOXGH�
D�FDOFXODWHG�SRUWLRQ�RI�FRVW�VKDUH�SD\PHQWV�IURP�QLQH�
SURJUDPV�IURP�WKHLU�DGMXVWHG�JURVV�LQFRPH��PDNLQJ�WKH�
SD\PHQWV�WD[�IUHH��*UHHQH�DQG�RWKHUV��������DQG�IRXU�
SURJUDPV�LQYROYH�XVH�RI�FRQVHUYDWLRQ�HDVHPHQWV�

6WDWH�SURJUDPV²6WDWH�DJHQFLHV�SDUWLFLSDWH�LQ�WKH�RQ�WKH�
JURXQG�PDQDJHPHQW�RI�VL[�)HGHUDO�LQFHQWLYH�SURJUDPV��WKH�
)RUHVW�/HJDF\��)RUHVW�6WHZDUGVKLS��DQG�6RXWKHUQ�3LQH�%HHWOH�
3UHYHQWLRQ�3URJUDPV�DGPLQLVWHUHG�E\�WKH�)RUHVW�6HUYLFH�
DQG�WKH�/DQGRZQHU�,QFHQWLYH��3DUWQHUV�IRU�)LVK�DQG�:LOGOLIH��
DQG�5HG�FRFNDGHG�:RRGSHFNHU�5HFRYHU\�3URJUDPV�
DGPLQLVWHUHG�E\�WKH�)LVK�DQG�:LOGOLIH�6HUYLFH��$V�ZHOO��
HGXFDWLRQDO�DQG�WHFKQLFDO�DVVLVWDQFH�IRU�IRUHVW�PDQDJHPHQW�
JHQHUDOO\�LV�DYDLODEOH�LQ�HYHU\�6RXWKHUQ�6WDWH��WKURXJK�6WDWH�
IRUHVWU\�DQG�FRRSHUDWLYH�H[WHQVLRQ�SHUVRQQHO�

,Q�DGGLWLRQ��PDQ\�6WDWHV�RIIHU�WKHLU�RZQ�LQFHQWLYH�SURJUDPV�
IRU�IDPLO\�IRUHVW�RZQHUV��/RXLVLDQD��0LVVLVVLSSL��1RUWK�
&DUROLQD��6RXWK�&DUROLQD��DQG�9LUJLQLD�RIIHU�UHIRUHVWDWLRQ�
FRVW�VKDUH�SURJUDPV��ZKLOH�7H[DV�RIIHUV�WHFKQLFDO�DVVLVWDQFH�
DQG�FRVW�VKDUH�SD\PHQWV�IRU�SUDFWLFHV�WR�VXSSUHVV�RDN�ZLOW��
2ZQHUV�PD\�H[FOXGH�D�FDOFXODWHG�SRUWLRQ�RI�SD\PHQWV�IURP�
DOO�VL[�SURJUDPV�IURP�DGMXVWHG�JURVV�LQFRPH�LQ�FDOFXODWLQJ�
WKHLU�)HGHUDO�LQFRPH�WD[��0LVVLVVLSSL�DQG�7H[DV�DOVR�SURYLGH�
WD[�LQFHQWLYHV�IRU�UHIRUHVWDWLRQ��0LVVLVVLSSL�WKURXJK�D�
UHIRUHVWDWLRQ�WD[�FUHGLW�DQG�7H[DV�WKURXJK�D����SHUFHQW�
SURSHUW\�WD[�UHGXFWLRQ�IRU�UHIRUHVWLQJ�IROORZLQJ�D�KDUYHVW��
$QG�WKURXJK�LWV�)RUHVW�+HDOWK�3URJUDP��0LVVLVVLSSL�LQIRUPV�
IRUHVW�RZQHUV�LI�WKH\�KDYH�SHVW�GDPDJH�RQ�WKHLU�SURSHUW\�DQG�
SURYLGHV�WHFKQLFDO�DVVLVWDQFH�RQ�KRZ�WR�VDOYDJH�GDPDJHG�
WLPEHU�DQG�UHGXFH�RU�SUHYHQW�IXUWKHU�GDPDJH��3ULYDWH�
/DQGRZQHU�1HWZRUN�:HE�VLWH�������656�)RUHVW�(FRQRPLFV�
DQG�3ROLF\�:HE�VLWH�������

3URYLVLRQ�RI�(FRV\VWHP�6HUYLFHV

(FRV\VWHP�VHUYLFHV�DUH�FRPPRQO\�GH¿QHG�DV�WKH�EHQH¿WV�
SHRSOH�REWDLQ�IURP�HFRV\VWHPV��(FRV\VWHP�VHUYLFHV�LQFOXGH�
EDVLF�VHUYLFHV²SURYLVLRQLQJ�VHUYLFHV�OLNH�GHOLYHU\�RI�IRRG��
IUHVK�ZDWHU��ZRRG�DQG�¿EHU��DQG�PHGLFLQH²DV�ZHOO�DV�
VHUYLFHV�WKDW�DUH�HTXDOO\�FULWLFDO�EXW�OHVV�WDQJLEOH�DQG�KDUGHU�
WR�PHDVXUH��UHJXODWLQJ�VHUYLFHV�OLNH�FDUERQ�VHTXHVWUDWLRQ��
HURVLRQ�FRQWURO��DQG�SROOLQDWLRQ��FXOWXUDO�VHUYLFHV�OLNH�
UHFUHDWLRQ��HFRWRXULVP��DQG�HGXFDWLRQDO�DQG�VSLULWXDO�YDOXHV��
DQG�VXSSRUWLQJ�VHUYLFHV�OLNH�QXWULHQW�F\FOLQJ��VRLO�IRUPDWLRQ��
DQG�SULPDU\�SURGXFWLYLW\��86'$�)RUHVW�6HUYLFH�9DOXLQJ�
(FRV\VWHP�6HUYLFHV�:HE�VLWH�������

)HGHUDO�SURJUDPV²7R�HQVXUH�WKDW�WKH�IXOO�UDQJH�RI�
HFRORJLFDO��VRFLDO��DQG�HFRQRPLF�EHQH¿WV�IURP�IDPLO\�RZQHG�
ODQGV�LV�PDLQWDLQHG�LQ�TXDQWLW\�DQG�TXDOLW\�RYHU�WLPH��DOO�
RI�WKH�)HGHUDO�VSRQVRUHG�LQFHQWLYH�SURJUDPV�VXPPDUL]HG�
LQ�WDEOH������KDYH�DW�OHDVW�RQH�REMHFWLYH�WKDW�IRFXVHV�RQ�
FRQVHUYDWLRQ�RI�QDWXUDO�UHVRXUFHV��SURWHFWLRQ�RI�QDWXUDO�
V\VWHPV��HQKDQFHG�VWHZDUGVKLS��RU�VXVWDLQDEOH�PDQDJHPHQW��
&RQVHTXHQWO\��DOO�RI�WKH�SURJUDPV��DV�ZHOO�DV�PRVW�RI�WKH�
)HGHUDO�LQFRPH�DQG�HVWDWH�WD[�SURYLVLRQV�VXPPDUL]HG�DERYH��
SURPRWH�WKH�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

6WDWH�SURJUDPV²,W�LV�WKH�6WDWHV��KRZHYHU��WKDW�PRVW�GLUHFWO\�
DGGUHVV�SURYLVLRQ�RI�HFRV\VWHP�VHUYLFHV��(GXFDWLRQDO�DQG�
WHFKQLFDO�DVVLVWDQFH�IRU�PDQDJHPHQW�RI�ZLOGOLIH�KDELWDW�RU�
ULSDULDQ�DUHDV��ZDWHU�TXDOLW\��UHVRXUFH�FRQVHUYDWLRQ��DQG�
SURWHFWLRQ�IURP�LQYDVLYH�VSHFLHV�JHQHUDOO\�LV�DYDLODEOH�LQ�
DOO�6WDWHV��WKURXJK�WKHLU�IRUHVWU\��ZLOGOLIH��DQG�FRRSHUDWLYH�
H[WHQVLRQ�SHUVRQQHO��$GGLWLRQDOO\��LQGLYLGXDO�6WDWHV�RIIHU�
D�ZLGH�UDQJH�RI�SURJUDPV�WKDW�GLUHFWO\�DGGUHVV�HFRV\VWHP�
VHUYLFHV��3ULYDWH�/DQGRZQHU�1HWZRUN�:HE�VLWH�������656�
)RUHVW�(FRQRPLFV�DQG�3ROLF\�:HE�VLWH�������

��$ODEDPD�VSRQVRUV�75($685(�)RUHVW��D�YROXQWDU\�
SURJUDP�SURPRWLQJ�VRXQG�DQG�VXVWDLQDEOH�PXOWLSOH�XVH�
IRUHVW�PDQDJHPHQW��DQG�WKH�$ODEDPD�$JULFXOWXUDO�DQG�
&RQVHUYDWLRQ�'HYHORSPHQW�&RPPLVVLRQ�3URJUDP��ZKLFK�
SURYLGHV�FRVW�VKDUH�SD\PHQWV�IRU�VRLO�FRQVHUYDWLRQ��
ZDWHU�TXDOLW\�LPSURYHPHQW��UHIRUHVWDWLRQ��DQG�IRUHVW��
LPSURYHPHQW�SUDFWLFHV�

��$UNDQVDV�KDV�HQDFWHG�DQ�LQFRPH�WD[�FUHGLW�IRU�FUHDWLQJ�RU�
UHVWRULQJ�ZHWODQG�RU�ULSDULDQ�]RQHV�

��7KURXJK�LWV�5XUDO�DQG�)DPLO\�/DQGV�3URWHFWLRQ�3URJUDP��
)ORULGD�SXUFKDVHV�SHUSHWXDO�HDVHPHQWV�RQ�ZRUNLQJ�
DJULFXOWXUDO�RU�IRUHVWHG�ODQGV�WKDW�FRQWDLQ�VLJQL¿FDQW�
QDWXUDO�DUHDV�RU�ZDWHU�UHVRXUFHV�

��*HRUJLD�VSRQVRUV�*HRUJLD�*52:6��D�UHFRJQLWLRQ�SURJUDP�
SURPRWLQJ�VRXQG�PDQDJHPHQW�DQG�VWHZDUGVKLS�RI�IDPLO\�
RZQHG�IRUHVW�ODQG�

��7KH�.HQWXFN\�6RLO�(URVLRQ�DQG�:DWHU�4XDOLW\�&RVW�6KDUH�
DQG�6RLO�6WHZDUGVKLS�3URJUDPV�KHOS�IDUP�DQG�IRUHVW�
RZQHUV�DGGUHVV�VRLO�HURVLRQ��ZDWHU�TXDOLW\��DQG�RWKHU�
HQYLURQPHQWDO�LVVXHV�

��/RXLVLDQD�SURYLGHV�UHOLHI�IURP�6WDWH��SDULVK��DQG�GLVWULFW�
SURSHUW\�WD[HV�IRU�RZQHUV�ZKR�HQWHU�D�FRQWUDFW�RYHU��
���\HDUV�LQ�GXUDWLRQ�WKDW�DOORZV�WKH�6WDWH�WR�XVH�WKHLU�ODQG�
DV�D�ZLOGOLIH�PDQDJHPHQW�DUHD�

��0LVVLVVLSSL�RIIHUV�D�SURSHUW\�WD[�H[HPSWLRQ�IRU�RZQHUV�RI�
FRDVWDO�ZHWODQGV�

��7KH�1RUWK�&DUROLQD�$JULFXOWXUDO�&RVW�6KDUH�3URJUDP�
UHLPEXUVHV�XS�WR����SHUFHQW�RI�WKH�FRVW�RI�FRQWUROOLQJ�
UXQRII�RI�VHGLPHQW��QXWULHQWV��DQLPDO�ZDVWHV��DQG�SHVWLFLGHV�
IURP�ZRUNLQJ�ODQGV�

��7KH�2NODKRPD�&RQVHUYDWLRQ�&RVW�6KDUH�3URJUDP�
UHLPEXUVHV�WKH�FRVW�RI�DSSO\LQJ�VRLO�DQG�ZDWHU��
FRQVHUYDWLRQ�SUDFWLFHV�

��7KH�7HQQHVVHH�)DUP�:LOGOLIH�+DELWDW�3URJUDP�UHLPEXUVHV�
XS�WR����SHUFHQW�RI�WKH�FRVW�RI�LPSURYLQJ�KDELWDW�IRU�
GHFOLQLQJ�JUDVVODQG�DQG�VKUXEODQG�ZLOGOLIH�VSHFLHV��
LQFOXGLQJ�EREZKLWH�TXDLO��FRWWRQWDLO�UDEELWV��DQG�VRQJELUGV��

��7H[DV�VSRQVRUV�WKH�(DVW�7H[DV�:HWODQGV�3URMHFW��ZKLFK�
UHLPEXUVHV�XS�WR����SHUFHQW�RI�WKH�FRVW�RI�UHVWRULQJ��
HQKDQFLQJ��RU�FUHDWLQJ�ZHWODQGV�RQ�ODQG�VXEMHFW�WR�D����
\HDU�RU�SHUSHWXDO�HDVHPHQW��WKH�/RQH�6WDU�/DQG�6WHZDUG�
$ZDUG�3URJUDP��D�UHFRJQLWLRQ�SURJUDP�WKDW�SURPRWHV�
ZLOGOLIH�FRQVHUYDWLRQ�DQG�KDELWDW�PDQDJHPHQW��WKH�:LOGOLIH�
*UDQW�3URJUDP�IRU�KDELWDW�LPSURYHPHQW�SURMHFWV�FORVHO\�

WLHG�WR�WKH�7H[DV�:LOGOLIH�$FWLRQ�3ODQ��DQG�SURSHUW\�WD[�
UHGXFWLRQV�IRU�DHVWKHWLF�WLPEHU�PDQDJHPHQW��SURWHFWLRQ�RI�
FULWLFDO�ZLOGOLIH�KDELWDW��DQG�VWUHDPVLGH�PDQDJHPHQW�

��9LUJLQLD�KDV�HQDFWHG�WD[�FUHGLWV�IRU�D�SRUWLRQ�RI�WKH�YDOXH�
RI�WLPEHU�UHWDLQHG�LQ�D�ULSDULDQ�EXIIHU�DQG�WKH�FRVW�RI�
DSSURYHG�HTXLSPHQW�XVHG�WR�LPSOHPHQW�%HVW�0DQDJHPHQW�
3UDFWLFHV��%03V���DV�ZHOO��WKH�9LUJLQLD�%03�&RVW�
6KDUH�3URJUDP�UHLPEXUVHV�XS�WR���������RI�WKH�FRVW�
RI�LPSOHPHQWLQJ�SUDFWLFHV�WR�DGGUHVV�QRQSRLQW�VRXUFH�
SROOXWLRQ�

3ULYDWHO\�VSRQVRUHG�SURJUDPV�DYDLODEOH�LQ�WKH�6RXWKHUQ�
6WDWHV�LQFOXGH�6WDWH�7UHH�)DUP�SURJUDPV�FRRUGLQDWHG�E\�WKH�
$PHULFDQ�)RUHVW�)RXQGDWLRQ��$PHULFDQ�7UHH�)DUP�6\VWHP�
:HE�VLWH�������DQG�WKH�/RQJOHDI�5HVWRUDWLRQ�3URJUDP�
VSRQVRUHG�E\�7KH�/RQJOHDI�$OOLDQFH��7KH�/RQJOHDI�$OOLDQFH�
:HE�VLWH�������

0(7+2'6�$1'�'$7$�6285&(6

)URP�WKH�WLPH�SULYDWH�IRUHVW�RZQHUV�¿UVW�EHFDPH�LQWHUHVWHG�
LQ�ORQJ�WHUP�PDQDJHPHQW��UHVHDUFKHUV�KDYH�EHHQ�VXJJHVWLQJ�
ZD\V�WR�LPSURYH�WKH�PDQDJHPHQW�DQG�VXVWDLQDELOLW\�RI�
IDPLO\�IRUHVW�KROGLQJV��¿QDQFLDO�LQFHQWLYHV�IRU�RZQHUV�ZKR�
GHPRQVWUDWH�LQWHUHVW�LQ�PDQDJLQJ�WKHLU�IRUHVW��)ROZHLOHU�
DQG�9DX[��������WHFKQLFDO�DVVLVWDQFH��OHYHUDJHG�WKURXJK�
FRRUGLQDWHG�PDQDJHPHQW�RI�QHLJKERULQJ�IRUHVW�RZQHUVKLSV�
�&ORXG��������UHGXFHG�SURSHUW\��HVWDWH�DQG�LQKHULWDQFH�WD[HV��
PRUH�IDYRUDEOH�WD[�FUHGLWV�DQG�GHGXFWLRQV��PRUH�IDYRUDEOH�
FDSLWDO�JDLQ�WD[�WUHDWPHQW�RI�WLPEHU�LQFRPH��DQG�FRVW�VKDULQJ�
RI�IRUHVW�PDQDJHPHQW�H[SHQVHV��)HFVR�DQG�RWKHUV��������
LQFHQWLYHV�OLQNHG�WR�VSHFL¿F�PDQDJHPHQW�SUDFWLFHV��VXFK�
DV�UHIRUHVWDWLRQ��*UHHQH��������DQG�LQFHQWLYH�SURJUDPV�IRU�
HFRV\VWHP�VHUYLFHV��VXFK�DV�ZLOGOLIH�KDELWDW�RU�SURWHFWLRQ�RI�
ZDWHU�TXDOLW\��*UHHQH�DQG�%ODWQHU�������.RRQW]�������

)DPLO\�)RUHVW�2ZQHU�$ZDUHQHVV�DQG�8VH�RI�
)HGHUDO�,QFRPH�7D[�3URYLVLRQV

0RVW�RI�WKH�OLWHUDWXUH�RQ�LQFRPH�WD[HV�FRQFHUQV�)HGHUDO�
WD[DWLRQ�RI�IRUHVW�UHODWHG�LQFRPH�DQG�IRFXVHV�RQ�WKH�WD[�ODZ�
LWVHOI��,W�FRQVLVWV�RI�WD[�JXLGHV�IRU�IRUHVW�RZQHUV��VHH�*UHHQH�
DQG�RWKHUV�������+RRYHU�DQG�.RRQW]��������SRSXODUL]HG�
GHVFULSWLRQV�RI�KRZ�SDUWLFXODU�LQFRPH�WD[�SURYLVLRQV�DIIHFW�
IRUHVW�RZQHUV��VHH�+DQH\�������:DQJ�DQG�*UHHQH��������RU�
EDFNJURXQG�SDSHUV�SUHSDUHG�IRU�SROLF\PDNHUV��VHH�'LDORJ�
*URXS�RQ�)RUHVWHG�/DQGV�DQG�7D[DWLRQ�������*UDQVNRJ�
DQG�RWKHUV��������$�VPDOO�QXPEHU�RI�VWXGLHV�KDYH�DQDO\]HG�
WKH�HIIHFW�RI�FXUUHQW�RU�SURSRVHG�LQFRPH�WD[�SURYLVLRQV�RQ�
UHWXUQV�WR�K\SRWKHWLFDO�IDPLO\�IRUHVW�RZQHUV��%DLOH\�DQG�
RWKHUV�������.OHPSHUHU�������6PLWK�DQG�RWKHUV�������������
6WUDND�DQG�*UHHQH�������

,Q�D������VWXG\�FRQGXFWHG�LQ�6RXWK�&DUROLQD��UHVHDUFKHUV�
ZLWK�WKH�&OHPVRQ�8QLYHUVLW\�'HSDUWPHQW�RI�)RUHVW�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

5HVRXUFHV�DQG�WKH�)RUHVW�6HUYLFH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�
LQYHVWLJDWHG�ZKHWKHU�IDPLO\�IRUHVW�RZQHUV�ZHUH�DZDUH�RI�
)HGHUDO�LQFRPH�WD[�SURYLVLRQV�WKDW�SURYLGH�LQFHQWLYHV�IRU�
IROORZLQJ�VRXQG�PDQDJHPHQW�SUDFWLFHV��ZKHWKHU�WKH\�KDG�
XVHG�SURYLVLRQV�WKH\�ZHUH�DZDUH�RI��DQG�WKHLU�UHDVRQV�IRU�
XVLQJ�RU�QRW�XVLQJ�HDFK�RQH��7KH�SURYLVLRQV�H[DPLQHG�ZHUH��
ORQJ�WHUP�FDSLWDO�JDLQ�WUHDWPHQW�RI�TXDOLI\LQJ�LQFRPH��
DQQXDO�GHGXFWLRQ�RI�PDQDJHPHQW�FRVWV��GHSUHFLDWLRQ�DQG�
WKH�VHFWLRQ�����GHGXFWLRQ��ORVV�GHGXFWLRQV��VSHFLDO�WUHDWPHQW�
RI�TXDOLI\LQJ�FRVW�VKDUH�SD\PHQWV��DQG�WKH�UHIRUHVWDWLRQ�
LQFHQWLYHV��$W�WKH�WLPH�WKH�VWXG\�ZDV�FRQGXFWHG��WKH�
UHIRUHVWDWLRQ�LQFHQWLYHV�FRQVLVWHG�RI�D����SHUFHQW�LQYHVWPHQW�
WD[�FUHGLW�RQ�XS�WR���������SHU�\HDU�RI�TXDOLI\LQJ�H[SHQVHV�WR�
HVWDEOLVK�RU�UHHVWDEOLVK�WUHHV��SOXV�WKH�DELOLW\�WR�DPRUWL]H�XS�
WR���������SHU�\HDU�RI�TXDOLI\LQJ�FRVWV�RYHU���WD[�\HDUV��WKH�
DPRXQW�DQ�RZQHU�FRXOG�DPRUWL]H�ZDV�UHGXFHG�E\�KDOI�RI�DQ\�
UHIRUHVWDWLRQ�WD[�FUHGLW�WDNHQ��

'DWD�IRU�WKH�VWXG\�ZHUH�FROOHFWHG�E\�PHDQV�RI�D�PDLOHG�
TXHVWLRQQDLUH�VHQW�WR�IDPLO\�IRUHVW�RZQHUV�UDQGRPO\�VHOHFWHG�
IURP�D�OLVW�RI�FXUUHQW��SDVW��DQG�SURVSHFWLYH�PHPEHUV�
PDLQWDLQHG�E\�WKH�6WDWH�FKDSWHU�RI�D�QDWLRQDO�IRUHVW�RZQHU�
RUJDQL]DWLRQ��XVLQJ�WKH�'LOOPDQ��������WDLORUHG�GHVLJQ�
PHWKRG��,Q�DGGLWLRQ�WR�NQRZOHGJH�DQG�XVH�RI�HDFK�LQFRPH�
WD[�SURYLVLRQ��VHYHUDO�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�
VXUYH\HG��WRWDO�DFUHV�RZQHG��IRUHVWHG�DFUHV�RZQHG��SULPDU\�
UHDVRQ�IRU�RZQLQJ�IRUHVW�ODQG��ZKHWKHU�WKH�RZQHU�EHORQJHG�WR�
D�IRUHVW�RZQHU�RUJDQL]DWLRQ��ZKHWKHU�WKH�RZQHU�KDG�D�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ��RZQHU�RFFXSDWLRQ��DQG�RZQHU�
HGXFDWLRQ��DJH��DQG�KRXVHKROG�LQFRPH��E\�OHYHO��7KH�UHVSRQVH�
FDWHJRULHV�IRU�SULPDU\�UHDVRQ�IRU�RZQLQJ�IRUHVW�ODQG�DQG�IRU�
RZQHU�RFFXSDWLRQ��HGXFDWLRQ��DQG�DJH�FRUUHVSRQGHG�FORVHO\�
WR�WKRVH�XVHG�E\�%LUFK��������

6WDWH�3URSHUW\�7D[HV

$V�ZLWK�LQFRPH�WD[HV��PRVW�RI�WKH�OLWHUDWXUH�RQ�6WDWH�
SURSHUW\�WD[HV�FRQVLVWV�RI�ODQGRZQHU�JXLGHV��VHH�%DXJKPDQ�
DQG�5HLFKHQEDFK�������.D\V�DQG�6FKXOW]�������DQG�
VXPPDULHV�RI�6WDWH�WD[�SURYLVLRQV��VHH�&KDQJ�������
5RGHQEHUJ�DQG�RWKHUV��������6WDWH�SURSHUW\�WD[�VWXGLHV�E\�
+LFNPDQ�DQG�RWKHUV�LQ�7HQQHVVHH��9LUJLQLD��DQG�7H[DV�DUH�
GLVWLQJXLVKHG�E\�WKHLU�LQFOXVLRQ�RI�HFRQRPLF�DQDO\VHV�DV�ZHOO�
DV�VXPPDULHV�RI�WKH�ODZ��*D\HU�DQG�RWKHUV�������+LFNPDQ�
������+LFNPDQ�DQG�&URZWKHU�������

+LEEDUG�DQG�RWKHUV�FRQGXFWHG�D�VWXG\�WKDW�H[DPLQHG�
WKH�XVH��VWUXFWXUH��DQG�HIIHFWLYHQHVV�RI�IRUHVW�SURSHUW\�
WD[HV�WKURXJKRXW�WKH�8�6��,Q�D�VXUYH\�RI�6WDWH�SURJUDP�
DGPLQLVWUDWRUV�FRQGXFWHG�DV�SDUW�RI�WKH�VWXG\��WKH�UHVHDUFKHUV�
IRXQG�WKDW�6WDWH�SURSHUW\�WD[�SURJUDPV�RQO\�PDUJLQDOO\�
FRQIRUPHG�WR�DFFHSWHG�DWWULEXWHV�RI�D�³JRRG´�WD[��HTXLW\��
HI¿FLHQF\��VLPSOLFLW\��VWDELOLW\��DGHTXDF\��DQG�YLVLELOLW\���DQG�
RQO\�PRGHVWO\�DFFRPSOLVKHG�SURJUDP�REMHFWLYHV��+LEEDUG�
DQG�RWKHUV�������

2WKHU�UHVHDUFKHUV�KDYH�IRXQG�WKDW�SURSHUW\�WD[�SURJUDP�
UHTXLUHPHQWV�FDQ�EH�DW�RGGV�ZLWK�IDPLO\�IRUHVW�RZQHU�
REMHFWLYHV�IRU�WKHLU�ODQG��2QH�H[DPSOH��LGHQWL¿HG�LQ�VWXGLHV�
LQ�3HQQV\OYDQLD��-DFREVRQ�DQG�0F'LOO�������DQG�1HZ�<RUN�
�.HUQDQ��������LV�DQ�RYHUHPSKDVLV�RQ�WLPEHU�PDQDJHPHQW�
DQG�SURGXFWLRQ�

,Q�D�QDWLRQDO�VWXG\�FRPSOHWHG�LQ�������UHVHDUFKHUV�IURP�
VL[�LQVWLWXWLRQV�GRFXPHQWHG�WKH�)HGHUDO��6WDWH��DQG�ORFDO�
WD[�SROLFLHV�WKDW�DIIHFW�IDPLO\�IRUHVW�RZQHUV�DQG�HYDOXDWHG�
WKHLU�LPSDFW�RQ�RZQHUV¶�GHFLVLRQV�UHJDUGLQJ�WKHLU�ODQG��
7KH�FROODERUDWLQJ�LQVWLWXWLRQV�ZHUH�WKH�)RUHVW�6HUYLFH�
1RUWKHUQ�DQG�6RXWKHUQ�5HVHDUFK�6WDWLRQV��WKH�8QLYHUVLW\�
RI�0DVVDFKXVHWWV�$PKHUVW�)DPLO\�)RUHVW�5HVHDUFK�&HQWHU��
8QLYHUVLW\�RI�0LQQHVRWD�'HSDUWPHQW�RI�)RUHVW�5HVRXUFHV��
8WDK�6WDWH�8QLYHUVLW\�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�
6RFLHW\��DQG�<DOH�6FKRRO�RI�)RUHVWU\�DQG�(QYLURQPHQWDO�
6WXGLHV��'DWD�IRU�WKH�VWXG\�ZHUH�FROOHFWHG�XVLQJ�VHYHUDO�
PHWKRGV��D�UHYLHZ�RI�WKH�H[LVWLQJ�OLWHUDWXUH��V\VWHPDWLF�
GRFXPHQWDWLRQ�DQG�YHUL¿FDWLRQ�RI�WKH�)HGHUDO��6WDWH��DQG�ORFDO�
WD[�SURYLVLRQV�WKDW�DIIHFW�IDPLO\�IRUHVW�RZQHUV��D�VXUYH\�RI�
6WDWH�SURSHUW\�WD[�SURJUDP�DGPLQLVWUDWRUV��DQG�IRFXV�JURXSV�
RI�IDPLO\�IRUHVW�RZQHUV�DQG�QDWXUDO�UHVRXUFH�SURIHVVLRQDOV�
LQ�VHOHFWHG�6WDWHV��7KH�GDWD�ZHUH�TXDQWLWDWLYHO\�DQDO\]HG��
WKHQ�V\QWKHVL]HG�ZLWK�WKH�DVVLVWDQFH�RI�D�SDQHO�RI�IRUHVWU\��
FRQVHUYDWLRQ��DQG�WD[�SURIHVVLRQDOV�DQG�IDPLO\�IRUHVW�RZQHUV�

7KH�OLWHUDWXUH�UHYLHZ�LQLWLDOO\�IRFXVHG�RQ�SHHU�UHYLHZHG�
SXEOLFDWLRQV�IURP�WKH�SDVW����WR����\HDUV��EXW�ZDV�H[SDQGHG�
WR�LQFOXGH�HDUOLHU��VHPLQDO�ZRUNV�DQG�QRQ�SHHU�UHYLHZHG�
SXEOLFDWLRQV��)HGHUDO�WD[�SURYLVLRQV�DIIHFWLQJ�IDPLO\�IRUHVW�
RZQHUV�ZHUH�GRFXPHQWHG�XVLQJ�VRXUFHV�IURP�WKH�1DWLRQDO�
7LPEHU�7D[�:HEVLWH������E���7KH�ZHE�VLWH�DOVR�ZDV�WKH�
VWDUWLQJ�SRLQW�IRU�GRFXPHQWLQJ�6WDWH�WD[�SURYLVLRQV��JDSV�ZHUH�
¿OOHG�LQ�XVLQJ�6WDWH�JRYHUQPHQW�ZHE�VLWHV�DQG�RWKHU�VRXUFHV��
WKHQ�YHUL¿HG�XVLQJ�D�NH\�LQIRUPDQW�LQ�HDFK�6WDWH��DQ�HPSOR\HH�
RI�HLWKHU�WKH�6WDWH�IRUHVWU\�DJHQF\�RU�GHSDUWPHQW�RI�UHYHQXH�

7KH�VXUYH\�RI�6WDWH�SURSHUW\�WD[�DGPLQLVWUDWRUV�IRFXVHG�RQ�
SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDPV��GH¿QHG�DV�YROXQWDU\�
SURJUDPV�WKDW�UHGXFH�WKH�SURSHUW\�WD[�EXUGHQ�RQ�RZQHUV�
LQ�UHWXUQ�IRU�UHTXLULQJ�WKHP�WR�UHVWULFW�XVH�RI�WKHLU�ODQG��
KDYH�D�ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ��RU�SD\�D�SHQDOW\�IRU�
UHPRYLQJ�ODQG�IURP�WKH�SURJUDP��7KH�VXUYH\�ZDV�FRQGXFWHG�
XVLQJ�D�PDLOHG�TXHVWLRQQDLUH�VHQW�WR�D�VHOHFWHG�GHSDUWPHQW�RI�
UHYHQXH�HPSOR\HH�LQ�HDFK�6WDWH��7KH�TXHVWLRQQDLUH�DVNHG�WKH�
UHVSRQGHQWV�WR�XVH�D���SRLQW�/LNHUW�VFDOH�WR�UDWH�WKHLU�6WDWH¶V�
SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP�DFFRUGLQJ�WR�WKH�HLJKW�SROLF\�
HIIHFWLYHQHVV�FULWHULD�XVHG�E\�+LEEDUG�DQG�RWKHUV��������

��7KH�SURJUDP�KDV�FOHDUO\�DUWLFXODWHG�JRDOV�
��7KH�PDJQLWXGH�RI�WKH�WD[�EUHDN�LV�VLJQL¿FDQW�
��7KH�SURJUDP�FRPSOHPHQWV�RWKHU�6WDWH�IRUHVWU\�LQFHQWLYH�
SURJUDPV�

��7KH�IRUHVW�ODQG�YDOXDWLRQ�PHFKDQLVPV��HOLJLELOLW\�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

UHTXLUHPHQWV��ZLWKGUDZDO�SHQDOWLHV��DQG�PLQLPXP�
HQUROOPHQW�SHULRGV�UHÀHFW�SURJUDP�JRDOV�

��7KH�SURJUDP�LV�DGPLQLVWHUHG�FRQVLVWHQWO\�IURP�FRXQW\�WR�
FRXQW\�

�� )XQGLQJ�IRU�WKH�SURJUDP�KDV�EHHQ�VWDEOH�DQG�SUHGLFWDEOH�
��7KH�SURJUDP�LV�SHULRGLFDOO\�UHYLHZHG�WR�HQVXUH�WKDW�
REMHFWLYHV�DUH�EHLQJ�PHW��DQG

��*XLGDQFH�WKURXJK�WKH�DSSOLFDWLRQ�SURFHVV�LV�DYDLODEOH�WR�
IRUHVW�RZQHUV�

7KH�UHVSRQGHQWV�DOVR�ZHUH�DVNHG�WR�HVWLPDWH�WKH�DYHUDJH�
VDYLQJV�IRU�HQUROOHHV�LQ�WKH�SUHIHUHQWLDO�SURSHUW\�WD[�
SURJUDP��WKH�SHUFHQWDJH�RI�HOLJLEOH�IRUHVW�RZQHUV�HQUROOHG��
DQG�WKH�RYHUDOO�HIIHFWLYHQHVV�RI�WKH�SURJUDP�LQ�SURWHFWLQJ�
IRUHVW�UHVRXUFHV�LQ�DUHDV�KLJKO\�VXVFHSWLEOH�WR�GHYHORSPHQW��
$GPLQLVWUDWRUV�IURP����RI�WKH����6WDWHV�WKDW�KDYH�D�
SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP�DSSOLFDEOH�WR�IDPLO\�IRUHVW�
RZQHUV�UHWXUQHG�D�FRPSOHWHG�TXHVWLRQQDLUH��IRU�D�UHVSRQVH�
UDWH�RI����SHUFHQW�

7HQ���KRXU�IRFXV�JURXSV�RI���WR����IDPLO\�IRUHVW�RZQHUV�
ZHUH�KHOG��WZR�HDFK�LQ�1HZ�+DPSVKLUH��:LVFRQVLQ��6RXWK�
&DUROLQD��$ODEDPD��DQG�:DVKLQJWRQ��7KH�6WDWHV�ZHUH�VHOHFWHG�
WR�UHSUHVHQW�D�EURDG�UDQJH�RI�SURSHUW\��LQFRPH��DQG�HVWDWH�RU�
LQKHULWDQFH�WD[�SROLFLHV��3DUWLFLSDQWV�ZHUH�VHOHFWHG�IURP�ORFDO�
SURSHUW\�WD[�UROOV��2ZQHUV�ZKR�KHOG�EHWZHHQ����DQG�����DFUHV�
RI�IRUHVW�ODQG�ZHUH�VFUHHQHG�WR�SURYLGH�D�PL[�RI�KROGLQJ�VL]HV��
KDUYHVWLQJ�H[SHULHQFH��DFTXLVLWLRQ�KLVWRU\��LQKHULWHG�RU�QRQ�
LQKHULWHG���HVWDWH�SODQQLQJ�VWDWXV��IRUPDO�SODQ�RU�QR�IRUPDO�
SODQ���DQG�GHPRJUDSKLFV��JHQGHU��DJH��DQG�IRUPDO�HGXFDWLRQ��

3DUDOOHO�IRFXV�JURXSV�RI���WR����IRUHVWU\�DQG�FRQVHUYDWLRQ�
SURIHVVLRQDOV�DOVR�ZHUH�KHOG�LQ�1HZ�+DPSVKLUH��:LVFRQVLQ��
6RXWK�&DUROLQD��DQG�:DVKLQJWRQ��ORJLVWLFDO�SUREOHPV�
SUHFOXGHG�D�SURIHVVLRQDOV�IRFXV�JURXS�LQ�$ODEDPD���
3DUWLFLSDQWV�LQFOXGHG�PHPEHUV�RI�6WDWH�IRUHVWU\�DJHQFLHV��
XQLYHUVLW\�H[WHQVLRQ�V\VWHPV��DQG�QRQJRYHUQPHQWDO�
RUJDQL]DWLRQV�DV�ZHOO�DV�SULYDWH�FRQVXOWLQJ�IRUHVWHUV��7KHVH�
JURXSV�FRYHUHG�WKH�VDPH�WRSLFV�DV�WKH�IRUHVW�RZQHU�IRFXV�
JURXSV��

&RPELQHG�,PSDFW�RI�)HGHUDO�DQG�6WDWH�7D[HV

)DPLO\�IRUHVW�RZQHUV�IDFH�FRPELQDWLRQV�RI�)HGHUDO�DQG�6WDWH�
WD[HV�RQ�WKHLU�IRUHVW�UHODWHG�LQFRPH�DQG�IRUHVW�ODQG��\HW�ZLWK�
IHZ�H[FHSWLRQV�UHVHDUFKHUV�KDYH�VWXGLHG�WD[HV�LQ�LVRODWLRQ�
IURP�RQH�DQRWKHU��2QO\�WZR�VWXGLHV�ZHUH�LGHQWL¿HG�LQ�WKH�
SDVW����\HDUV�WKDW�FRQVLGHUHG�)HGHUDO�DQG�6WDWH�WD[HV�LQ�
FRPELQDWLRQ��)ROORZLQJ�SDVVDJH�RI�WKH�7D[�5HIRUP�$FW�RI�
������3�/�����������%HWWLQJHU�DQG�RWKHUV�FDOFXODWHG�WKH�HIIHFW�
RI�)HGHUDO�DQG�6WDWH�LQFRPH�WD[HV�RQ�K\SRWKHWLFDO�IDPLO\�
IRUHVW�RZQHUV�LQ�WKH�6RXWK��%HWWLQJHU�DQG�RWKHUV�������DQG�
:HVW��%HWWLQJHU�DQG�RWKHUV��������6PLWK�DQG�RWKHUV�XSGDWHG�
WKLV�ZRUN�IROORZLQJ�SDVVDJH�RI�WKH�(FRQRPLF�*URZWK�DQG�
7D[�5HOLHI�5HFRQFLOLDWLRQ�$FW�RI������DQG�-REV�DQG�*URZWK�

7D[�5HOLHI�5HFRQFLOLDWLRQ�$FW�RI�������WKH�¿UVW�%XVK�WD[�FXWV��
FDOFXODWLQJ�WKH�HIIHFW�RI�)HGHUDO�DQG�6WDWH�LQFRPH�WD[HV�IRU�
IDPLO\�IRUHVW�RZQHUV�,Q�WKH�1RUWK��6PLWK�DQG�RWKHUV�������
DQG�:HVW��6PLWK�DQG�RWKHUV�������

,Q�D�VWXG\�LQLWLDWHG�LQ�������UHVHDUFKHUV�ZLWK�WKH�8QLYHUVLW\�
RI�*HRUJLD�:DUQHOO�6FKRRO�RI�)RUHVW�5HVRXUFHV�DQG�WKH�
)RUHVW�6HUYLFH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�TXDQWL¿HG�WKH�
HIIHFW�RI�)HGHUDO�DQG�6WDWH�WD[HV�RQ�SULYDWH�IRUHVW�RZQHUV�E\�
FDOFXODWLQJ�ODQG�H[SHFWDWLRQ�YDOXH��/(9��IRU�W\SLFDO�IRUHVW�
PDQDJHPHQW�UHJLPHV�LQ����WLPEHU�SURGXFLQJ�6WDWHV�LQ�WKH�
6RXWK��1RUWK��DQG�1RUWKZHVW��7KH�FDOFXODWLRQV�ZHUH�PDGH�
SUH�WD[�DQG�DJDLQ�DIWHU�HDFK�)HGHUDO�RU�6WDWH�WD[�ZDV�DSSOLHG��
8VLQJ�WKLV�DSSURDFK��LW�ZDV�SRVVLEOH�WR�GHWHUPLQH�WKH�UHODWLYH�
HIIHFW�RI�HDFK�W\SH�RI�WD[�DV�ZHOO�DV�WKH�FRPELQHG�HIIHFW��
6HSDUDWH�FDOFXODWLRQV�ZHUH�PDGH�IRU�IDPLO\��FRUSRUDWH��DQG�
LQVWLWXWLRQDO�IRUHVW�RZQHUV�

7KH�VWXG\�ZDV�IUDPHG�E\�VHYHUDO�DVVXPSWLRQV��WKDW�IRUHVW�
RZQHUV�RI�DOO�W\SHV�DUH�SUR¿W�RULHQWHG�DQG�HPSOR\�WLPEHU�
PDQDJHPHQW�SUDFWLFHV�DSSURSULDWH�WR�WKDW�REMHFWLYH�DQG�
³W\SLFDO´�IRU�WKHLU�UHJLRQ��WKH�RZQHUV�PHHW�WKH�UHTXLUHPHQWV�
IRU�FXUUHQW�XVH�SURSHUW\�WD[�YDOXDWLRQ��WKH\�GHGXFW�SURSHUW\�
WD[HV�DQQXDOO\�DJDLQVW�ERWK�WKH�)HGHUDO��DQG�DV�DOORZHG��6WDWH�
LQFRPH�WD[HV��DQG�WKH\�FDSLWDOL]H�UHIRUHVWDWLRQ�H[SHQGLWXUHV�
DQG�RIIVHW�WKHP�DJDLQVW�KDUYHVW�UHWXUQV��7KH�ODVW�DVVXPSWLRQ�
ZDV�EDVHG�RQ�VWXGLHV�VXFK�DV�*UHHQH�DQG�RWKHUV��������
DQG�6PLWK�DQG�RWKHUV���������������ZKLFK�IRXQG�WKDW�PDQ\�
IRUHVW�RZQHUV�DUH�XQDZDUH�RI�)HGHUDO�LQFRPH�WD[�SURYLVLRQV�
GHYHORSHG�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV�

6SUHDGVKHHWV�ZHUH�GHYHORSHG�WR�SHUIRUP�WKH�/(9�FDOFXODWLRQV�
EDVHG�RQ�XVHU�LQSXW�IRU�6WDWH��PDQDJHPHQW�H[SHQVHV��WLPEHU�
SULFHV��SURSHUW\�WD[�SHU�DFUH��)HGHUDO�LQFRPH�WD[�UDWH��6WDWH�
LQFRPH�WD[�UDWH��KDUYHVW�WD[�SHU�XQLW�RI�WLPEHU��DQG�GLVFRXQW�
UDWH��)ROORZLQJ�.OHPSHUHU��������DQG�&KDQJ���������SUH�WD[�
/(9�ZDV�XVHG�DV�WKH�EDVH�UHIHUHQFH��DQG�UHGXFWLRQ�LQ�/(9�DV�
HDFK�WD[�ZDV�DGGHG�DV�WKH�PHDVXUH�RI�WKH�HFRQRPLF�HIIHFW�RI�
WKDW�WD[��$�GLVFRXQW�UDWH�RI���SHUFHQW��UHDO��ZLWK�QR�DGMXVWPHQW�
IRU�LQÀDWLRQ���ZDV�XVHG�IRU�DOO�/(9�FDOFXODWLRQV��%HFDXVH�LW�
LV�XQLIRUP�DFURVV�WKH�QDWLRQ��WKH�HIIHFW�RI�WKH�)HGHUDO�LQFRPH�
WD[�ZDV�FDOFXODWHG�¿UVW��IROORZHG�E\�WKH�6WDWH�SURSHUW\�WD[��
KDUYHVW�WD[��DQG�LQFRPH�WD[�

)RU�HDFK�VWXG\�6WDWH��GDWD�ZHUH�FROOHFWHG�RQ�W\SLFDO�WLPEHU�
PDQDJHPHQW�SUDFWLFHV��LQFOXGLQJ�VSHFLHV�RU�VSHFLHV�PL[��
URWDWLRQ�OHQJWK��DQG�KDUYHVW�YROXPHV��W\SLFDO�FRVWV�IRU�VWDQG�
HVWDEOLVKPHQW�DQG�WLPEHU�PDQDJHPHQW��DYHUDJH�VWXPSDJH�
SULFHV�IRU�WKH�SURGXFWV�REWDLQHG��DSSOLFDEOH�SURSHUW\�WD[�SHU�
DFUH��KDUYHVW�WD[HV�SHU�XQLW�RI�WLPEHU��DQG�DSSOLFDEOH�)HGHUDO�
DQG�6WDWH�LQFRPH�WD[�UDWHV�

7KH�GDWD�ZHUH�JDWKHUHG�IURP�QXPHURXV�VRXUFHV��
LQFOXGLQJ�SXEOLVKHG�SULFH�UHSRUWV��6WDWH�WD[�ZHE�VLWHV��DQG�
FRUUHVSRQGHQFH�ZLWK�FRQVXOWLQJ�IRUHVWHUV��6WDWH�DJHQF\�DQG�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

FRRSHUDWLYH�H[WHQVLRQ�IRUHVWHUV��DQG�XQLYHUVLW\�IDFXOW\��)RU�
WKH�&RDVWDO�3ODLQ�6WDWHV�RI�WKH�6RXWK��PDQDJHPHQW�SUDFWLFHV�
DQG�KDUYHVW�YROXPHV�ZHUH�GHWHUPLQHG�XVLQJ�WKH�6L06������
JURZWK�DQG�\LHOG�PRGHO��)RUHV7HFK�,QWHUQDWLRQDO��������
7LPEHU�SURGXFW�SULFHV�ZHUH�WDNHQ�IURP�7LPEHU�0DUW�6RXWK�
��������XVLQJ�WKH�UHJLRQDO�SLQH�VDZWLPEHU�DQG�SXOSZRRG�
PDUNHW�VHJPHQWV�GH¿QHG�E\�<LQ�DQG�RWKHUV���������7KH�
)HGHUDO�LQFRPH�WD[�UDWHV�DQG�WKH�LQFRPH��SURSHUW\��DQG�KDUYHVW�
WD[�UDWHV�XVHG�IRU�HDFK�6WDWH�ZHUH�WKRVH�LQ�HIIHFW�LQ�������

(IIHFW�RI�WKH�)HGHUDO�(VWDWH�7D[

0RVW�RI�WKH�OLWHUDWXUH�RQ�WKH�HIIHFW�RI�WD[HV�RQ�WUDQVIHUV�RI�
DVVHWV�IURP�RQH�JHQHUDWLRQ�WR�DQRWKHU�UHODWHV�WR�WKH�)HGHUDO�
HVWDWH�WD[�DQG�FRQFHUQV�WKH�WD[�ODZ�LWVHOI��,W�FRQVLVWV�RI�HVWDWH�
SODQQLQJ�JXLGHV�IRU�IRUHVW�RZQHUV��VHH�%HFNHU�DQG�-DFREVRQ�
������6LHJHO�DQG�RWKHUV�������DQG�SRSXODUL]HG�GHVFULSWLRQV�RI�
KRZ�SDUWLFXODU�HVWDWH�WD[�SURYLVLRQV�DIIHFW�IRUHVW�RZQHUV��VHH�
6LHJHO�������7XIWV�DQG�RWKHUV�����D������E���$�KDQGIXO�RI�FDVH�
VWXGLHV�KDYH�XVHG�K\SRWKHWLFDO�IDPLO\�IRUHVW�RZQHUV�WR�DQDO\]H�
DVSHFWV�RI�LQWHUJHQHUDWLRQDO�WUDQVIHUV�RI�IRUHVW�ODQG��LQFOXGLQJ�
WKH�HIIHFW�RI�IRUP�RI�IRUHVW�RZQHUVKLS�DQG�DVVHWV�XVHG�WR�SD\�
WKH�HVWDWH�WD[�RQ�QHW�UHWXUQV�IURP�WKH�IRUHVW��+RZDUG�������DQG�
WKH�LQWHUDFWLRQ�EHWZHHQ�)HGHUDO�DQG�6WDWH�GHDWK�WD[HV��3HWHUV�
DQG�RWKHUV�������:DOGHQ�DQG�RWKHUV�������������

:LWK�WKH�PDQ\�VWUDWHJLHV�DYDLODEOH�WR�UHGXFH�RU�HOLPLQDWH�WKH�
LPSDFW�RI�WKH�HVWDWH�WD[��RQH�PLJKW�H[SHFW�WKDW�RQO\�RZQHUV�
ZKR�IDLO�WR�SODQ�ZRXOG�RZH�WD[��0DQ\�RZQHUV��KRZHYHU��
IDLO�WR�WDNH�DGYDQWDJH�RI�WKH�HVWDWH�SODQQLQJ�WRROV�DYDLODEOH�
WR�WKHP�EHFDXVH�WKH\�DUH�XQDZDUH�RI�WKH�IXOO�YDOXH�RI�WKHLU�
KROGLQJV��RYHUZKHOPHG�E\�WKH�FRPSOH[LW\�DQG�HYHU�FKDQJLQJ�
QDWXUH�RI�HVWDWH�WD[�ODZ��XQDEOH�WR�FRQIURQW�WKHLU�SHUVRQDO�
PRUWDOLW\��RU�XQZLOOLQJ�WR�DFFHSW�WKH�ORVV�RI�FRQWURO�WKDW�
PRVW�HVWDWH�SODQQLQJ�VWUDWHJLHV�HQWDLO��)XUWKHU��WKH�VWULQJHQW�
UHTXLUHPHQWV�IRU�VSHFLDO�XVH�YDOXDWLRQ�PDNH�LW�GLI¿FXOW�IRU�
PDQDJHG�IRUHVW�ODQG�WR�TXDOLI\�IRU�RU�UHPDLQ�XQGHU�WKDW�
SURYLVLRQ��3HWHUV�DQG�RWKHUV�������6LHJHO�DQG�RWKHUV�������

,Q�D�VWXG\�LQLWLDWHG�LQ�������UHVHDUFKHUV�ZLWK�WKH�0LVVLVVLSSL�
6WDWH�8QLYHUVLW\�&ROOHJH�RI�)RUHVW�5HVRXUFHV�DQG�WKH�)RUHVW�
6HUYLFH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�LQYHVWLJDWHG�WKH�HIIHFW�RI�
WKH�)HGHUDO�HVWDWH�WD[�RQ�RZQHUV�RI�IDPLO\�IRUHVWV�DQG�RWKHU�
ZRUNLQJ�ODQGV��7KH�VWXG\�UHSUHVHQWHG�WKH�¿UVW�DWWHPSW�WR�
TXDQWLI\�WKH�HIIHFW�RI�WKH�)HGHUDO�HVWDWH�WD[�RQ�IDPLO\�IRUHVWV�

'DWD�IRU�WKH�VWXG\�ZHUH�FROOHFWHG�E\�PHDQV�RI�D�PDLOHG�
TXHVWLRQQDLUH��XVLQJ�WKH�'LOOPDQ��������WRWDO�GHVLJQ�PHWKRG��
$�GUDIW�YHUVLRQ�RI�WKH�TXHVWLRQQDLUH�ZDV�SUHWHVWHG�XVLQJ�
PHPEHUV�RI�WKH�0LVVLVVLSSL�)RUHVW�$VVRFLDWLRQ��7KH�UHYLVHG�
TXHVWLRQQDLUH�ZDV�VHQW�WR�ODQGRZQHUV�UDQGRPO\�VHOHFWHG�
IURP�WKH�PHPEHUVKLS�OLVWV�RI�WKH�1DWLRQDO�:RRGODQG�
2ZQHUV�$VVRFLDWLRQ�DQG�$PHULFDQ�7UHH�)DUP�6\VWHP�DQG�D�
QDWLRQZLGH�GDWDEDVH�RI�IDUP�DQG�UDQFK�RZQHUV�PDLQWDLQHG�
E\�-�'��(VVHNV�DW�1RUWKHUQ�,OOLQRLV�8QLYHUVLW\��4XHVWLRQQDLUH�

UHFLSLHQWV�ZHUH�¿UVW�DVNHG�ZKHWKHU�WKH\�KDG�EHHQ�LQYROYHG�LQ�
WKH�WUDQVIHU�RI�DQ�HVWDWH�EHWZHHQ������DQG�������D�SHULRG�ZKHQ�
WKH�XQL¿HG�H[HPSWLRQ�DPRXQW�VKLHOGHG�D�FRQVWDQW����������
RI�HVWDWH�YDOXH�IURP�WD[��7KRVH�ZKR�UHVSRQGHG�DI¿UPDWLYHO\�
ZHUH�DVNHG�D�VHULHV�RI�TXHVWLRQV�DERXW�WKH�FKDUDFWHULVWLFV�RI�WKH�
HVWDWH��ZKHWKHU�VSHFLDO�XVH�YDOXDWLRQ�KDG�EHHQ�XVHG��DQG�ZKDW�
DVVHWV�ZHUH�XVHG�WR�SD\�DQ\�)HGHUDO�HVWDWH�WD[�GXH�

7KH�QXPEHU�RI�IDPLO\�IRUHVW�KROGLQJV�DIIHFWHG�ZDV�HVWLPDWHG�
E\�PXOWLSO\LQJ�WKH�SHUFHQW�RI�SRVLWLYH�UHVSRQVHV�E\�%LUFK¶V�
�������HVWLPDWH�RI�WKH�QXPEHU�RI�³LQGLYLGXDO´�DQG�³RWKHU´�
SULYDWH�IRUHVW�RZQHUVKLS�XQLWV�LQ�WKH�8QLWHG�6WDWHV��7KH�
QXPEHU�RI�DFUHV�DIIHFWHG�ZDV�HVWLPDWHG�E\�PXOWLSO\LQJ�WKDW�
¿JXUH�E\�WKH�PHDQ�DFUHDJH�UHVSRQVH�IRU�WKH�TXHVWLRQ��&KL�
VTXDUH�WHVWV�DW�WKH���SHUFHQW�OHYHO�RI�VLJQL¿FDQFH�ZHUH�XVHG�WR�
WHVW�IRU�GLIIHUHQFHV�EHWZHHQ�WKH�UHVSRQVHV�IURP�IRUHVW�RZQHUV�
DQG�RWKHU�RZQHUV�RI�ZRUNLQJ�ODQGV�

(IIHFWLYHQHVV�RI�)LQDQFLDO�,QFHQWLYH�3URJUDPV�LQ�
3URPRWLQJ�6XVWDLQDEOH�3UDFWLFHV

5HVHDUFK�KDV�VKRZQ�WKDW�D�ODUJH�SHUFHQWDJH�RI�IDPLO\�
IRUHVW�RZQHUV�DUH�XQDZDUH�WKDW�¿QDQFLDO�DQG�WD[�LQFHQWLYH�
SURJUDPV�H[LVW�RU�ZKDW�WKH�SURJUDPV�FDQ�GR�IRU�WKHP�
�$QGHUVRQ�������&KULVWHQVHQ�DQG�*UDIWRQ�������)DUUHOO�
������*UHHQH�DQG�RWKHUV�������3HUU\�DQG�*XWWHQEHUJ��������
WKDW�PDQ\�RZQHUV�ZKR�SDUWLFLSDWH�LQ�DQ�LQFHQWLYH�ZRXOG�
KDYH�GRQH�WKH�VXSSRUWHG�SUDFWLFH�DQ\ZD\��%URFNHWW�DQG�
*HUKDUG�������-DPHV�DQG�RWKHUV��������DOWKRXJK�WKH�LQFHQWLYH�
JHQHUDOO\�HQDEOHV�WKH�RZQHUV�WR�WUHDW�DGGLWLRQDO�DFUHV��%OLVV�
DQG�0DUWLQ�������5R\HU��������DQG�WKDW�IDYRUDEOH�SURSHUW\�
DQG�FDSLWDO�JDLQ�WD[�SURYLVLRQV�KDYH�OLWWOH�VKRUW�WHUP�HIIHFW�RQ�
IRUHVW�RZQHU�EHKDYLRU��%URFNHWW�DQG�*HUKDUG�������.OXHQGHU�
DQG�RWKHUV�������6WRGGDUG�������

7KUHH�DSSURDFKHV��KRZHYHU��KDYH�FRQVLVWHQWO\�EHHQ�IRXQG�WR�
LQÀXHQFH�IDPLO\�IRUHVW�RZQHUV�WR�DSSO\�VXVWDLQDEOH�SUDFWLFHV�
RQ�WKHLU�ODQG��WHFKQLFDO�DVVLVWDQFH��FRVW�VKDUH�SD\PHQWV��DQG�
SURJUDPV�WKDW�SXW�RZQHUV�LQ�GLUHFW�FRQWDFW�ZLWK�D�IRUHVWHU�RU�
RWKHU�QDWXUDO�UHVRXUFH�SURIHVVLRQDO��-DPHV�DQG�RWKHUV��������
IRXQG�WKDW�RZQHUV�SUHIHU�WHFKQLFDO�DVVLVWDQFH�WR�¿QDQFLDO�RU�
WD[�LQFHQWLYHV��*UHHQH�DQG�%ODWQHU��������IXUWKHU�IRXQG�WKDW�
GLUHFW�FRQWDFW�ZLWK�D�SURIHVVLRQDO�LV�DVVRFLDWHG�ZLWK�RZQHUV�
EHFRPLQJ�IRUHVW�PDQDJHUV��(JDQ�DQG�RWKHUV��������IRXQG�WKDW�
WKH�DVSHFWV�RI�WKH�)RUHVW�6WHZDUGVKLS�3URJUDP�WKDW�LQYROYH�
FRQWDFW�ZLWK�D�SURIHVVLRQDO²JHWWLQJ�D�PDQDJHPHQW�SODQ�
DQG�WHFKQLFDO�DVVLVWDQFH²ZHUH�WKH�WKLQJV�RZQHUV�OLNHG�EHVW�
DERXW�WKH�SURJUDP�

,Q�D�QDWLRQZLGH�VWXG\�FRQGXFWHG�LQ�������UHVHDUFKHUV�IURP�
¿YH�LQVWLWXWLRQV�LGHQWL¿HG�DQG�DVVHVVHG�WKH�VXFFHVV�RI�SXEOLF�
DQG�SULYDWH�LQFHQWLYH�SURJUDPV�LQ�HQFRXUDJLQJ�IDPLO\�IRUHVW�
RZQHUV�WR�XVH�VXVWDLQDEOH�SUDFWLFHV�RQ�WKHLU�ODQGV��7KH�
FROODERUDWLQJ�LQVWLWXWLRQV�ZHUH�WKH�)RUHVW�6HUYLFH�6RXWKHUQ�
5HVHDUFK�6WDWLRQ��WKH�&OHPVRQ�8QLYHUVLW\�'HSDUWPHQW�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

RI�)RUHVWU\�DQG�1DWXUDO�5HVRXUFHV��3HQQV\OYDQLD�6WDWH�
8QLYHUVLW\�6FKRRO�RI�)RUHVW�5HVRXUFHV��8QLYHUVLW\�RI�
0LQQHVRWD�'HSDUWPHQW�RI�)RUHVW�5HVRXUFHV��DQG�8WDK�6WDWH�
8QLYHUVLW\�'HSDUWPHQW�RI�6RFLRORJ\��6RFLDO�:RUN��DQG�
$QWKURSRORJ\�

7KH�VWXG\�ZDV�FRQGXFWHG�LQ�WKUHH�SKDVHV��D�V\VWHPDWLF�
UHYLHZ�RI�WKH�UHVHDUFK�OLWHUDWXUH�RQ�WKH�WD[��FRVW�VKDUH��DQG�
RWKHU�¿QDQFLDO�LQFHQWLYHV�DYDLODEOH�WR�IDPLO\�IRUHVW�RZQHUV��
D�QDWLRQZLGH�VXUYH\�RI�VHOHFWHG�IRUHVWU\�RI¿FLDOV��DQG�IRFXV�
JURXSV�ZLWK�IDPLO\�IRUHVW�RZQHUV�LQ�WKH�6RXWK��1RUWK��DQG�
:HVW�

3XEOLFDWLRQV�IRU�WKH�OLWHUDWXUH�UHYLHZ�ZHUH�LGHQWL¿HG�
WKURXJK�D�VHDUFK�RI�GDWDEDVHV�LQFOXGLQJ�WKH�8QLYHUVLW\�RI�
0LQQHVRWD�6RFLDO�6FLHQFHV�LQ�)RUHVWU\�ZHE�VLWH�DQG�&$%,�
3XEOLVKLQJ¶V�)RUHVWU\�$EVWUDFWV��7KH�LGHQWL¿HG�SXEOLFDWLRQV�
ZHUH�VXPPDUL]HG�DQG�DQDO\]HG�IRU�WKHLU�FRQFOXVLRQV�DERXW�
WKH�HIIHFWLYHQHVV�RI�WKH�YDULRXV�LQFHQWLYH�SURJUDPV�DQG�WKHLU�
DSSDUHQW�HIIHFW�RQ�IRUHVW�RZQHU�PRWLYDWLRQV�DQG�SUDFWLFHV�

7KH�VXUYH\�RI�IRUHVWU\�RI¿FLDOV�ZDV�GRQH�E\�PHDQV�RI�D�
PDLOHG�TXHVWLRQQDLUH��XVLQJ�WKH�'LOOPDQ��������WDLORUHG�GHVLJQ�
PHWKRG��2QH�RI¿FLDO�LQ�HDFK�6WDWH�ZDV�VHOHFWHG�WR�UHFHLYH�WKH�
TXHVWLRQQDLUH��EDVHG�RQ�WKHLU�RYHUDOO�NQRZOHGJH�RI�¿QDQFLDO�
LQFHQWLYH�SURJUDPV��7KH�DSSURSULDWH�SHUVRQ�LQ�HDFK�6WDWH�ZDV�
LGHQWL¿HG�XVLQJ�SHHU�UHFRPPHQGDWLRQV��LQ�PRVW�FDVHV�LW�ZDV�
WKH�LQGLYLGXDO�LQ�WKH�6WDWH�IRUHVWU\�DJHQF\�ZKR�PDQDJHG�WKH�
)RUHVW�6WHZDUGVKLS�3URJUDP��7KH�GUDIW�TXHVWLRQQDLUH�ZDV�
SUH�WHVWHG�ZLWK�WKH�LGHQWL¿HG�RI¿FLDO�LQ�HDFK�RI�WKH�UHVHDUFKHUV¶�
KRPH�VWDWH�DQG�UH¿QHG�XVLQJ�WKHLU�IHHGEDFN�

7KH�TXHVWLRQQDLUH�DVNHG�WKH�RI¿FLDOV�WR�QDPH�DQG�GHVFULEH�
WKH�SXEOLF�DQG�SULYDWH�¿QDQFLDO�LQFHQWLYH�SURJUDPV�DYDLODEOH�
WR�IDPLO\�IRUHVW�RZQHUV�LQ�WKHLU�6WDWH��,Q�IROORZ�XS�TXHVWLRQV�
WKH\�ZHUH�DVNHG�WR�XVH�D���SRLQW�/LNHUW�VFDOH�WR�DVVHVV�IRUHVW�
RZQHUV¶�DZDUHQHVV�RI�HDFK�SURJUDP�WKH\�KDG�LGHQWL¿HG��
LWV�RYHUDOO�DSSHDO�DPRQJ�WKH�RZQHUV�DZDUH�RI�LW��DQG�LWV�
HIIHFWLYHQHVV�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\�DQG�
HQDEOLQJ�RZQHUV�WR�PHHW�WKHLU�REMHFWLYHV�RI�IRUHVW�RZQHUVKLS��
7KH�RI¿FLDOV�DOVR�ZHUH�DVNHG�WR�HVWLPDWH�WKH�SHUFHQW�RI�
SURJUDP�SUDFWLFHV�WKDW�UHPDLQHG�LQ�SODFH�DQG�HQUROOHG�
DFUHV�WKDW�UHPDLQHG�LQ�IRUHVW�RYHU�WLPH��DQG�WR�VXJJHVW�
ZD\V�WR�LPSURYH�RZQHU�SDUWLFLSDWLRQ�LQ�WKH�SURJUDP�DQG�LWV�
DGPLQLVWUDWLYH�HIIHFWLYHQHVV�

1LQH�)HGHUDO�¿QDQFLDO�LQFHQWLYH�SURJUDPV�ZHUH�H[DPLQHG��
WKH�)RUHVW�6WHZDUGVKLS�3URJUDP��&RQVHUYDWLRQ�5HVHUYH�
3URJUDP��(QYLURQPHQWDO�4XDOLW\�,QFHQWLYHV�3URJUDP��
)RUHVW�/DQG�(QKDQFHPHQW�3URJUDP��)RUHVW�/HJDF\�
3URJUDP��/DQGRZQHU�,QFHQWLYH�3URJUDP��6RXWKHUQ�3LQH�
%HHWOH�3UHYHQWLRQ�3URJUDP��:HWODQGV�5HVHUYH�3URJUDP��
DQG�:LOGOLIH�+DELWDW�,QFHQWLYHV�3URJUDP��WDEOH��������7KUHH�
W\SHV�RI�QRQ�)HGHUDO�¿QDQFLDO�LQFHQWLYH�SURJUDPV�DOVR�ZHUH�
H[DPLQHG��SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDPV�IRU�IRUHVW�ODQG��

RWKHU�6WDWH�VSRQVRUHG�LQFHQWLYH�SURJUDPV��DQG�SURJUDPV�
VSRQVRUHG�E\�SULYDWH�HQWLWLHV�

$OWKRXJK�WKH�TXHVWLRQQDLUH�ZDV�H[WHQVLYH²���TXHVWLRQV�RQ�
���SDJHV²IROORZ�XS�H�PDLOV�DQG�WHOHSKRQH�FDOOV�SURGXFHG�
D�����SHUFHQW�XVHDEOH�UHVSRQVH��7KH�/LNHUW�VFDOH�UDWLQJV�
DQG�WKH�RI¿FLDOV¶�ZULWWHQ�FRPPHQWV�ZHUH�FRPSLOHG�DQG�
VXPPDUL]HG��7XNH\�WHVWV�DW�WKH���SHUFHQW�OHYHO�RI�VLJQL¿FDQFH�
ZHUH�XVHG�WR�LGHQWLI\�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�
EHWZHHQ�WKH�RI¿FLDOV¶�UDWLQJV�IRU�HDFK�SURJUDP�DWWULEXWH�

7KH�¿QDO�VWXG\�SKDVH�FRQVLVWHG�RI�IRFXV�JURXSV�ZLWK�IDPLO\�
IRUHVW�RZQHUV�LQ�6RXWK�&DUROLQD��3HQQV\OYDQLD��0LQQHVRWD��
DQG�2UHJRQ��7ZR�IRFXV�JURXSV�ZHUH�FRQGXFWHG�LQ�HDFK�
6WDWH��RQH�ZLWK�PHPEHUV�RI�IRUHVW�RZQHU�RUJDQL]DWLRQV�DQG�
RQH�ZLWK�RWKHU�IDPLO\�IRUHVW�RZQHUV��7KH�SDUWLFLSDQWV�LQ�
HDFK�JURXS�ZHUH�LGHQWL¿HG�WKURXJK�DQ�DSSURDFK�VLPLODU�WR�
WKDW�XVHG�IRU�WKH�VXUYH\�RI�IRUHVWU\�RI¿FLDOV��7KH�QXPEHU�
RI�SDUWLFLSDQWV�LQ�WKH�IRFXV�JURXSV�UDQJHG�IURP���WR����DQG�
DYHUDJHG����

7KH�IRFXV�JURXS�VHVVLRQV�ZHUH�FRQGXFWHG�XVLQJ�WKH�SURWRFRO�
GHVFULEHG�E\�'DQLHOV�DQG�:DONHU���������ZLWK�D�PRGHUDWRU�
JXLGLQJ�GLVFXVVLRQ�E\�PHDQV�RI�D�FKDUW�PRXQWHG�RQ�WKH�
PHHWLQJ�URRP�ZDOO�DQG�YHUEDO�SURPSWV�IURP�D�SUHSDUHG�
JXLGHOLQH��'DWD�ZHUH�FROOHFWHG�E\�UHFRUGLQJ�WKH�VHVVLRQV�DQG�
E\�WDNLQJ�QRWHV��7KH�UHFRUGLQJV�DQG�QRWHV�IRU�HDFK�VHVVLRQ�
ZHUH�TXDOLWDWLYHO\�DQDO\]HG��DJDLQ�IROORZLQJ�'DQLHOV�DQG�
:DONHU���������¿UVW�E\�D�VLQJOH�UHVHDUFKHU��WKHQ�LQ�GLVFXVVLRQ�
DPRQJ�WKH�HQWLUH�UHVHDUFK�WHDP��7KH�UHVXOWV�IRU�HDFK�UHJLRQ�
ZHUH�FRGHG�LQ�WHUPV�RI�WKHPHV�ZLWKRXW�FRQVLGHUDWLRQ�IRU�
ZKDW�PLJKW�EH�WKHPHV�LQ�RWKHU�UHJLRQV��2QFH�WKH�UHJLRQ�
VSHFL¿F�WKHPHV�ZHUH�LGHQWL¿HG��WKH\�ZHUH�FRPSDUHG�DFURVV�
UHJLRQV�WR�LGHQWLI\�HPHUJHQW�SDWWHUQV��7KH�GDWD�ZHUH�WKHQ�
UH�DQDO\]HG�WR�ORRN�VSHFL¿FDOO\�IRU�WKH�SUHVHQFH�RU�DEVHQFH�
RI�WKH�HPHUJHQW�SDWWHUQV�LQ�HDFK�UHJLRQ�

5(68/76�

)DPLO\�)RUHVW�2ZQHU�$ZDUHQHVV�DQG�8VH�RI�
)HGHUDO�,QFRPH�7D[�3URYLVLRQV

,Q�WKH�VWXG\�RI�6RXWK�&DUROLQD�IDPLO\�IRUHVW�RZQHUV�����
SHUFHQW�RI�WKH�VXUYH\�UHVSRQGHQWV�ZHUH�DZDUH�RI�DW�OHDVW�RQH�
)HGHUDO�LQFRPH�WD[�SURYLVLRQ��1HDUO\����SHUFHQW�ZHUH�DZDUH�
RI�WZR�SURYLVLRQV�DYDLODEOH�WR�WD[SD\HUV�LQ�JHQHUDO��WUHDWPHQW�
RI�TXDOLI\LQJ�LQFRPH�DV�D�ORQJ�WHUP�FDSLWDO�JDLQ�DQG�DQQXDO�
GHGXFWLRQ�RI�PDQDJHPHQW�FRVWV��,Q�FRQWUDVW��MXVW�RYHU����
SHUFHQW�ZHUH�DZDUH�RI�VSHFLDO�WUHDWPHQW�RI�TXDOLI\LQJ�FRVW�
VKDUH�SD\PHQWV��RQH�RI�WKH�SURYLVLRQV�DYDLODEOH�WR�RZQHUV�RI�
ZRUNLQJ�ODQGV��*UHHQH�DQG�RWKHUV��������

/RQJ�WHUP�FDSLWDO�JDLQ�WUHDWPHQW�RI�TXDOLI\LQJ�LQFRPH²
6RPH����SHUFHQW�RI�WKH�UHVSRQGHQWV�ZHUH�DZDUH�WKDW�LQFRPH�
IURP�WKH�VDOH�RU�GLVSRVDO�RI�WLPEHU�FDQ�TXDOLI\�DV�D�ORQJ�WHUP�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

FDSLWDO�JDLQ��2I�WKRVH�ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQ��
���SHUFHQW�KDG�XVHG�LW��WDEOH��������5HVSRQGHQWV�ZKR�ZHUH�
DZDUH�RI�WKH�SURYLVLRQ�WHQGHG�WR�RZQ�PRUH�DFUHV�RI�ODQG�DQG�
PRUH�IRUHVWHG�DFUHV�WKDQ�WKRVH�ZKR�ZHUH�QRW��WKH\�DOVR�ZHUH�
PRUH�OLNHO\�WR�EHORQJ�WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�
KDYH�D�ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ��DQG�WHQGHG�WR�KDYH�
KLJKHU�OHYHOV�RI�IRUPDO�HGXFDWLRQ�DQG�KRXVHKROG�LQFRPH��$V�
VKRZQ�LQ�7DEOH�������PRVW�UHVSRQGHQWV�ZKR�ZHUH�DZDUH�RI�
WKH�SURYLVLRQ�EXW�KDG�QRW�XVHG�LW�EHOLHYHG�LW�GLG�QRW�DSSO\�WR�
WKHLU�VLWXDWLRQ�����SHUFHQW��RU�WKDW�WKH�EHQH¿W�ZDV�WRR�VPDOO�WR�
ERWKHU�ZLWK�����SHUFHQW��

$QQXDO�GHGXFWLRQ�RI�PDQDJHPHQW�H[SHQVHV²2YHUDOO��
���SHUFHQW�RI�WKH�UHVSRQGHQWV�ZHUH�DZDUH�WKH\�FRXOG�GHGXFW�
RUGLQDU\�DQG�QHFHVVDU\�IRUHVW�PDQDJHPHQW�H[SHQVHV�
DQQXDOO\��DQG�RI�WKRVH�ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQ��
���SHUFHQW�KDG�XVHG�LW��WDEOH��������5HVSRQGHQWV�ZKR�ZHUH�
DZDUH�RI�WKH�SURYLVLRQ�GLIIHUHG�IURP�WKRVH�ZKR�ZHUH�QRW�LQ�
WKH�VDPH�ZD\V�DV�DERYH��WKH\�WHQGHG�WR�RZQ�PRUH�DFUHV�RI�
ODQG�DQG�PRUH�IRUHVWHG�DFUHV��ZHUH�PRUH�OLNHO\�WR�EHORQJ�
WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�KDYH�D�ZULWWHQ�IRUHVW�
PDQDJHPHQW�SODQ��DQG�WHQGHG�WR�KDYH�KLJKHU�OHYHOV�RI�IRUPDO�
HGXFDWLRQ�DQG�KRXVHKROG�LQFRPH��0RVW�UHVSRQGHQWV�ZKR�
ZHUH�DZDUH�RI�WKH�SURYLVLRQ�EXW�KDG�QRW�XVHG�LW�EHOLHYHG�LW�GLG�
QRW�DSSO\�WR�WKHLU�VLWXDWLRQ�����SHUFHQW��RU�WKDW�WKH�EHQH¿W�ZDV�
WRR�VPDOO�WR�ERWKHU�ZLWK�����SHUFHQW��WDEOH�������

'HSUHFLDWLRQ�DQG�WKH�VHFWLRQ�����GHGXFWLRQ²$ERXW�KDOI�
RI�WKH�UHVSRQGHQWV�����SHUFHQW��ZHUH�DZDUH�WKH\�FRXOG�UHFRYHU�
WKH�FRVW�RI�HTXLSPHQW�DQG�RWKHU�SURSHUW\�SXUFKDVHG�IRU�WKH�
SURGXFWLRQ�RI�LQFRPH�RQ�WKHLU�IRUHVWV�WKURXJK�GHSUHFLDWLRQ�
RU�WKH�VHFWLRQ�����GHGXFWLRQ��2I�WKRVH�ZKR�ZHUH�DZDUH�RI�
WKH�SURYLVLRQV�����SHUFHQW�KDG�XVHG�RQH�RU�ERWK��WDEOH��������
5HVSRQGHQWV�ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQV�GLIIHUHG�IURP�
WKRVH�ZKR�ZHUH�QRW�LQ�WKDW�WKH\�WHQGHG�WR�RZQ�PRUH�DFUHV�RI�
ODQG�DQG�PRUH�IRUHVWHG�DFUHV��ZHUH�PRUH�OLNHO\�WR�RZQ�WKHLU�
IRUHVW�ODQG�SULPDULO\�IRU�WLPEHU�SURGXFWLRQ��ZHUH�PRUH�OLNHO\�
WR�EHORQJ�WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�KDYH�D�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ��ZHUH�PRUH�OLNHO\�WR�EH�VDODULHG�
SURIHVVLRQDOV��DQG�WHQGHG�WR�KDYH�KLJKHU�OHYHOV�RI�IRUPDO�
HGXFDWLRQ�DQG�KRXVHKROG�LQFRPH��0RVW�UHVSRQGHQWV�ZKR�ZHUH�
DZDUH�RI�WKH�SURYLVLRQV�EXW�KDG�QRW�XVHG�WKHP�EHOLHYHG�WKH�
SURYLVLRQV�GLG�QRW�DSSO\�WR�WKHLU�VLWXDWLRQ�����SHUFHQW��RU�WKDW�
WKH�EHQH¿W�ZDV�WRR�VPDOO�WR�ERWKHU�ZLWK�����SHUFHQW��WDEOH�������

/RVV�GHGXFWLRQV²2QO\����SHUFHQW�RI�WKH�UHVSRQGHQWV�
ZHUH�DZDUH�WKH\�FRXOG�WDNH�D�GHGXFWLRQ�IRU�WLPEHU�RU�
RWKHU�LQFRPH�SURGXFLQJ�DVVHWV�ORVW�LQ�D�FDVXDOW\��WKHIW��
FRQGHPQDWLRQ��RU�IRU�RZQHUV�ZKR�KHOG�WKHLU�IRUHVW�DV�D�WUDGH�
RU�EXVLQHVV��LQ�D�QRQFDVXDOW\�HYHQW��)XUWKHU��RQO\����SHUFHQW�
RI�WKRVH�ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQ�KDG�XVHG�LW��WDEOH�
�������5HVSRQGHQWV�ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQ�GLIIHUHG�
IURP�WKRVH�ZKR�ZHUH�QRW�RQ�QHDUO\�DOO�RI�WKH�GHPRJUDSKLF�
FKDUDFWHULVWLFV�WHVWHG��WKH\�WHQGHG�WR�RZQ�PRUH�DFUHV�RI�
ODQG�DQG�PRUH�IRUHVWHG�DFUHV��ZHUH�PRUH�OLNHO\�WR�RZQ�WKHLU�
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

IRUHVWODQG�SULPDULO\�IRU�UHFUHDWLRQ�RU�WLPEHU�SURGXFWLRQ��ZHUH�
PRUH�OLNHO\�WR�EHORQJ�WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�
KDYH�D�ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ��ZHUH�PRUH�OLNHO\�WR�
EH�VDODULHG�SURIHVVLRQDOV��DQG�WHQGHG�WR�KDYH�KLJKHU�OHYHOV�RI�
IRUPDO�HGXFDWLRQ�DQG�KRXVHKROG�LQFRPH��0RVW�UHVSRQGHQWV�
ZKR�ZHUH�DZDUH�RI�WKH�SURYLVLRQ�EXW�KDG�QRW�XVHG�LW�EHOLHYHG�
LW�GLG�QRW�DSSO\�WR�WKHLU�VLWXDWLRQ�����SHUFHQW��RU�WKDW�WKH�
EHQH¿W�ZDV�WRR�VPDOO�WR�ERWKHU�ZLWK�����SHUFHQW��WDEOH�������

5HIRUHVWDWLRQ�LQFHQWLYHV²-XVW�RYHU�KDOI�RI�WKH�UHVSRQGHQWV�
����SHUFHQW��ZHUH�DZDUH�RI�WKH�UHIRUHVWDWLRQ�WD[�LQFHQWLYHV��
EXW�DPRQJ�WKRVH�ZKR�ZHUH�DZDUH�����SHUFHQW�KDG�XVHG�
RQH�RU�ERWK�LQFHQWLYHV��WDEOH��������5HVSRQGHQWV�ZKR�ZHUH�
DZDUH�RI�WKH�UHIRUHVWDWLRQ�WD[�FUHGLW�WHQGHG�WR�RZQ�PRUH�
DFUHV�RI�ODQG�DQG�PRUH�IRUHVWHG�DFUHV��ZHUH�PRUH�OLNHO\�WR�
EHORQJ�WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�KDYH�D�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ��DQG�WHQGHG�WR�KDYH�D�KLJKHU�OHYHO�
RI�KRXVHKROG�LQFRPH��5HVSRQGHQWV�ZKR�ZHUH�DZDUH�RI�WKH�
UHIRUHVWDWLRQ�DPRUWL]DWLRQ�GHGXFWLRQ�WHQGHG�WR�RZQ�PRUH�
DFUHV�RI�ODQG�DQG�PRUH�IRUHVWHG�DFUHV��ZHUH�PRUH�OLNHO\�
WR�RZQ�WKHLU�IRUHVW�ODQG�SULPDULO\�IRU�UHFUHDWLRQ�RU�WLPEHU�
SURGXFWLRQ��ZHUH�PRUH�OLNHO\�WR�EHORQJ�WR�D�IRUHVW�RZQHU�
RUJDQL]DWLRQ�DQG�WR�KDYH�D�ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ��
ZHUH�PRUH�OLNHO\�WR�EH�D�VDODULHG�SURIHVVLRQDO�RU�D�IDUPHU��
DQG�WHQGHG�WR�KDYH�KLJKHU�OHYHOV�RI�IRUPDO�HGXFDWLRQ�DQG�
KRXVHKROG�LQFRPH��0RVW�UHVSRQGHQWV�ZKR�ZHUH�DZDUH�RI�WKH�
SURYLVLRQV�EXW�KDG�QRW�XVHG�WKHP�EHOLHYHG�WKH\�GLG�QRW�DSSO\�
WR�WKHLU�VLWXDWLRQ�����SHUFHQW��RU�WKDW�WKH�EHQH¿W�ZDV�WRR�VPDOO�
WR�ERWKHU�ZLWK�����SHUFHQW��WDEOH�������

6SHFLDO�WUHDWPHQW�RI�TXDOLI\LQJ�FRVW�VKDUH�SD\PHQWV²�
2QO\����SHUFHQW�RI�WKH�UHVSRQGHQWV�ZHUH�DZDUH�WKH\�FRXOG�
H[FOXGH�D�FDOFXODWHG�SRUWLRQ�RI�TXDOLI\LQJ�SXEOLF�FRVW�VKDUH�
SD\PHQWV�IURP�WKHLU�JURVV�LQFRPH��WDEOH��������PDNLQJ�LW�WKH�
OHDVW�NQRZQ�SURYLVLRQ�VXUYH\HG��2I�WKRVH�ZKR�ZHUH�DZDUH�RI�
WKH�SURYLVLRQ�����SHUFHQW�KDG�XVHG�LW��5HVSRQGHQWV�ZKR�ZHUH�
DZDUH�RI�WKH�SURYLVLRQ�ZHUH�PRUH�OLNHO\�WKDQ�WKRVH�ZKR�ZHUH�
QRW�WR�EHORQJ�WR�D�IRUHVW�RZQHU�RUJDQL]DWLRQ�DQG�WR�KDYH�D�
ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ��DQG�WHQGHG�WR�KDYH�D�KLJKHU�
OHYHO�RI�KRXVHKROG�LQFRPH��0RVW�UHVSRQGHQWV�ZKR�ZHUH�DZDUH�
RI�WKH�SURYLVLRQ�EXW�KDG�QRW�XVHG�LW�EHOLHYHG�WKH�EHQH¿W�ZDV�WRR�
VPDOO�WR�ERWKHU�ZLWK�����SHUFHQW��RU�WKDW�LW�GLG�QRW�DSSO\�WR�WKHLU�
VLWXDWLRQ�����SHUFHQW��WDEOH��������

6WDWH�3URSHUW\�7D[HV

6XUYH\�RI�6WDWH�SURSHUW\�WD[�DGPLQLVWUDWRUV²(VWLPDWHV�
RI�IDPLO\�IRUHVW�RZQHU�SDUWLFLSDWLRQ�LQ�6WDWH�SUHIHUHQWLDO�
SURSHUW\�WD[�SURJUDPV�YDULHG�ZLGHO\��-XVW����SHUFHQW�RI�WKH�
DGPLQLVWUDWRUV�ZKR�UHVSRQGHG�WR�WKH�VXUYH\�HVWLPDWHG�WKDW�
KDOI�RU�PRUH�RI�HOLJLEOH�IDPLO\�IRUHVW�RZQHUV�ZHUH�HQUROOHG�
LQ�WKHLU�6WDWH¶V�SURJUDP���$GPLQLVWUDWRUV�ZKR�LQGLFDWHG�WKH�
JUHDWHVW�SHUFHQW�RI�HOLJLEOH�IRUHVW�ODQG�HQUROOHG�JHQHUDOO\�
ZHUH�IURP�6WDWHV�LQ�WKH�:HVW�RU�6RXWK�
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&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

2I�WKH�DGPLQLVWUDWRUV�ZKR�SURYLGHG�D�UHVSRQVH�����SHUFHQW�
HVWLPDWHG�WKDW�SDUWLFLSDWLQJ�LQ�WKHLU�6WDWH¶V�SURJUDP�UHGXFHG�
WKH�DQQXDO�SURSHUW\�WD[�EXUGHQ�E\�KDOI�RU�PRUH��2Q�WKH�
RQH�KDQG��VRPH�DGPLQLVWUDWRUV�H[SUHVVHG�UHJUHW�WKDW�IRUHVW�
RZQHUV�FRXOG�QRW�TXDOLI\�IRU�WKHLU�6WDWH¶V�DJULFXOWXUDO�
SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP��ZKLFK�W\SLFDOO\�SURYLGHV�
JUHDWHU�WD[�UHOLHI��ZKLOH�RWKHUV�H[SUHVVHG�IUXVWUDWLRQ�DW�³WD[�
GRGJHUV´�DQG�³ORRSKROHV´�WKDW�DOORZHG�WKHLU�6WDWH¶V�SURJUDP�
WR�EH�PLVXVHG���

2QO\�D�WKLUG�RI�WKH�DGPLQLVWUDWRUV�UHVSRQGHG�WKDW�WKHLU�6WDWH¶V�
SURJUDP�KDG�DOO�RI�WKH�DWWULEXWHV�RI�DQ�HIIHFWLYH�SURSHUW\�
WD[�SROLF\���7KH�PRVW�FRPPRQO\�QRWHG�VKRUWFRPLQJV�ZHUH�
ODFN�RI�FRQVLVWHQF\�IURP�FRXQW\�WR�FRXQW\�DQG�ODFN�RI�VWDEOH�
IXQGLQJ��IROORZHG�E\�ODFN�RI�FRPSOHPHQWDULW\�ZLWK�RWKHU�
SURJUDPV��%XWOHU�DQG�RWKHUV�������

)DPLO\�IRUHVW�RZQHU�IRFXV�JURXSV²3URSHUW\�WD[HV�ZHUH�
E\�IDU�WKH�WD[�RI�JUHDWHVW�FRQFHUQ�WR�WKH�IDPLO\�IRUHVW�RZQHUV�
LQ�WKLV�VWXG\��FRPLQJ�XS�XQSURPSWHG�DV�D�FRQFHUQ�LQ�DOO����
IRFXV�JURXSV��7KLV�LV�QRW�D�VXUSULVH��VLQFH�SURSHUW\�WD[HV�
RFFXU�RQ�DQ�DQQXDO�EDVLV�DV�RSSRVHG�WR�EHLQJ�D�UDUH�HYHQW��DV�
ZLWK�WD[HV�RQ�WLPEHU�LQFRPH��RU�RQFH�LQ�D�OLIHWLPH��DV�ZLWK�
DQ�HVWDWH�RU�LQKHULWDQFH�WD[��3DUWLFXODUO\�RXWVLGH�WKH�6RXWK��
RZQHUV�SHUFHLYHG�WKHLU�SURSHUW\�WD[HV�DV�KLJK��RXW�RI�V\QF�
ZLWK�ZKDW�WKHLU�ODQG�ZDV�ZRUWK��DQG�LQHYLWDEO\�LQFUHDVLQJ�

6RPH�IRUHVW�RZQHUV�KDG�QHYHU�KHDUG�DERXW�WKHLU�6WDWH¶V�
SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP��ZKLOH�RWKHUV�ZHUH�
XQFHUWDLQ�DERXW�ZKHWKHU�WKH\�ZHUH�HQUROOHG�LQ�D�SURJUDP��
7KH�ODWWHU�ZDV�SDUWLFXODUO\�WKH�FDVH�LQ�WKH�6RXWK��ZKHUH�
SURJUDP�UHTXLUHPHQWV�DUH�WKH�OHDVW�UHVWULFWLYH��RZQHUV�
LQ�6WDWHV�ZLWK�PRUH�ULJRURXV�SURJUDPV�ZHUH�PRUH�OLNHO\�
WR�NQRZ�ZKDW�SURJUDP�WKH\�ZHUH�HQUROOHG�LQ�DQG�LWV�
UHTXLUHPHQWV��7KH�SULPDU\�PHDQV�IRU�¿QGLQJ�RXW�DERXW�WD[�
SURJUDPV�ZDV�FRQYHUVDWLRQV�ZLWK�QHLJKERUV��IULHQGV��DQG�
UHODWLYHV��IROORZHG�E\�FRXQW\�DVVHVVRUV��IRUHVWHUV�RU�ORJJHUV�
ZRUNLQJ�RQ�WKH�ODQG��DQG�FRPPXQLW\�PHHWLQJV�

$W�WKH�VDPH�WLPH��PDQ\�RZQHUV�ZKR�ZHUH�HQUROOHG�
WKHLU�6WDWH¶V�SURJUDP�ZHUH�KLJKO\�SRVLWLYH�DERXW�LW�DQG�
UHFRPPHQGHG�LW�WR�WKRVH�ZKR�ZHUH�QRW�HQUROOHG��7KH\�
FLWHG�EHQH¿WV�LQFOXGLQJ�WKDW�WKH�UHGXFHG�SURSHUW\�WD[HV�
ZHUH�KHOSLQJ�WKHP�NHHS�WKHLU�ODQG��DQG�WKH�SURJUDP�
SURPRWHG�RSHQ�VSDFH�DQG�VXVWDLQDELOLW\��HQFRXUDJHG�WUHH�
SODQWLQJ�DQG�JURZWK��DQG�LPSURYHG�IRUHVW�PDQDJHPHQW��
6RPH�RZQHUV�EHFDPH�LQWHUHVWHG�DW�WKLV�SRLQW��ZKLOH�RWKHUV�
UHPDLQHG�ZDU\�

5HDVRQV�IRU�ZDULQHVV�DERXW�SDUWLFLSDWLQJ�LQ�D�SUHIHUHQWLDO�
SURSHUW\�WD[�SURJUDP�LQFOXGHG�XQFHUWDLQW\�DERXW�SHQDOWLHV�
IRU�ZLWKGUDZLQJ�ODQG�DQG�ZKDW�KDSSHQHG�LI�WKH�ODQG�ZDV�VROG�
RU�SDVVHG�WR�KHLUV��3ULYDF\�DQG�IUHHGRP�RI�DFWLRQ�ZHUH�PDMRU�
REMHFWLYHV�IRU�PDQ\�RZQHUV��ZLWK�WKH�UHVXOW�WKDW�VRPH�RSWHG�
QRW�WR�HQUROO�LQ�WKHLU�6WDWH¶V�SURJUDP�GXH�WR�IHDU�RI�ORVLQJ�

PDQDJHULDO�FRQWURO�WR�WKH�JRYHUQPHQW�RU�EHLQJ�UHTXLUHG�WR�
DOORZ�SXEOLF�DFFHVV�RQ�WKHLU�ODQG��%XWOHU�DQG�RWKHUV��������

&RPELQHG�,PSDFW�RI�)HGHUDO�DQG�6WDWH�7D[HV

7KH�IXOO�VWXG\�UHSRUWHG�KHUH�HVWLPDWHG�WKH�HIIHFW�RI�)HGHUDO�
DQG�6WDWH�WD[HV�RQ�SULYDWHO\�RZQHG�IRUHVW�ODQG�LQ����6WDWHV�
LQ�WKH�6RXWK��1RUWK��DQG�1RUWKZHVW��E\�FDOFXODWLQJ�SUH��
DQG�DIWHU�WD[�ODQG�H[SHFWDWLRQ�YDOXH��/(9��XQGHU�W\SLFDO�
PDQDJHPHQW�UHJLPHV�IRU�IDPLO\��FRUSRUDWH��DQG�LQVWLWXWLRQDO�
IRUHVW�RZQHUV��&XVKLQJ��������7KLV�VHFWLRQ��KRZHYHU��
VXPPDUL]HV�RQO\�WKH�UHVXOWV�IRU�IDPLO\�IRUHVW�RZQHUV�LQ�WKH�
6RXWKHUQ�6WDWHV�

3UH�WD[�/(9²$PRQJ�WKH�&RDVWDO�3ODLQ�6WDWHV��SUH�WD[�
/(9�UDQJHG�IURP������SHU�DFUH�IRU�7H[DV�WR������SHU�DFUH�
IRU�$ODEDPD��ZLWK�D�PHDQ�RI������SHU�DFUH�DQG�D�PHGLDQ�RI�
�����SHU�DFUH��WDEOH��������2NODKRPD�ZDV�QRW�LQFOXGHG�LQ�WKH�
DQDO\VLV��7KH�VSUHDGVKHHWV�IRU�DOO����LQFOXGHG�6WDWHV�ZHUH�
EXLOW�DURXQG�WKH�VDPH�OREOROO\�SLQH�PDQDJHPHQW�SODQ�DQG�
DVVXPHG�WKH�VDPH�FRVWV�IRU�VWDQG�HVWDEOLVKPHQW�DQG�WLPEHU�
PDQDJHPHQW��7KH�RQO\�VRXUFH�IRU�GLIIHUHQFHV�LQ�SUH�WD[�/(9�
ZDV�YDULDWLRQ�LQ�WKH�VWXPSDJH�SULFHV�IRU�WKH�SXOSZRRG��FKLS�
Q�VDZ��DQG�VDZWLPEHU�SURGXFHG�

,Q�WKH�6WDWHV�RI�WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��
SUH�WD[�/(9�ZDV�MXVW������SHU�DFUH�IRU�.HQWXFN\��GXH�
SULPDULO\�WR�ORQJ�URWDWLRQ�OHQJWKV�DQG�ORZ�KDUYHVW�\LHOGV�IRU�
PL[HG�XSODQG�KDUGZRRG�WLPEHU��3UH�WD[�/(9�IRU�7HQQHVVHH�
ZDV�FRPSDUDEOH�WR�WKDW�IRU�WKH�&RDVWDO�3ODLQ�6WDWHV��DW������
SHU�DFUH�IRU�XQHYHQ�DJH�PDQDJHPHQW�RI�PL[HG�RDN�KLFNRU\�
WLPEHU��WDEOH��������7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�
GLIIHUHQFH�LQ�WKH�UHVXOWV�IRU�WKH�WZR�VXEUHJLRQV��&XVKLQJ�
������

(IIHFW�RI�WKH�)HGHUDO�LQFRPH�WD[²$OWKRXJK�IDPLO\�IRUHVW�
RZQHUV�LQ�HYHU\�6WDWH�SDLG�WKH�VDPH����SHUFHQW�)HGHUDO�
FDSLWDO�JDLQ�WD[�RQ�WKHLU�QHW�KDUYHVW�UHWXUQV��WKH�HFRQRPLF�
HIIHFW�RI�WKH�WD[�YDULHG�ZLWK�WKH�VL]H�DQG�IUHTXHQF\�RI�
KDUYHVW�UHWXUQV�DQG�WKH�DPRXQW�RI�FDSLWDOL]HG�UHIRUHVWDWLRQ�
H[SHQVHV��,Q�WKH�&RDVWDO�3ODLQ�6WDWHV��/(9�GHFUHDVHG�E\�
DPRXQWV�UDQJLQJ�IURP�����SHU�DFUH�IRU�7H[DV�WR������SHU�
DFUH�IRU�$ODEDPD��LQ�URXJKO\�WKH�VDPH�RUGHU�DV�SUH�WD[�/(9�
�WDEOH��������7KH�DEVROXWH�DQG�UHODWLYH�FKDQJHV�ZHUH�LQYHUVHO\�
UHODWHG�WR�RQH�DQRWKHU��KRZHYHU��ZLWK�WKH�����SHU�DFUH�FKDQJH�
IRU�7H[DV�HTXDWLQJ�WR�D����SHUFHQW�UHGXFWLRQ�LQ�/(9�DQG�WKH�
�����SHU�DFUH�FKDQJH�IRU�$ODEDPD�HTXDWLQJ�WR�D����SHUFHQW�
UHGXFWLRQ�

,Q�WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��WKH�)HGHUDO�
LQFRPH�WD[�KDG�D�VLPLODU�EXW�VPDOOHU�HIIHFW��GHFUHDVLQJ�/(9�
E\�����SHU�DFUH�����SHUFHQW��LQ�.HQWXFN\�DQG�����SHU�DFUH�
����SHUFHQW��LQ�7HQQHVVHH��WDEOH��������7KH�GLIIHUHQFH�LQ�WKH�
UHVXOWV�IRU�WKH�WZR�VXEUHJLRQV�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW�
�&XVKLQJ�������
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(IIHFW�RI�SURSHUW\�WD[²3URSHUW\�WD[�UDWHV�RQ�IDPLO\�RZQHG�
IRUHVW�ODQG�YDULHG�ZLGHO\�DFURVV�WKH�&RDVWDO�3ODLQ�6WDWHV��
IURP�MXVW�RYHU����SHU�DFUH�SHU�\HDU�LQ�$UNDQVDV�WR�QHDUO\�
���SHU�DFUH�SHU�\HDU�LQ�*HRUJLD��$V�D�UHVXOW��WKH�DPRXQW�E\�
ZKLFK�SURSHUW\�WD[�GHFUHDVHG�/(9�DOVR�YDULHG�ZLGHO\��IURP�
����SHU�DFUH����SHUFHQW��IRU�$UNDQVDV�WR�����SHU�DFUH�����
SHUFHQW��IRU�*HRUJLD�DQG�����SHU�DFUH�����SHUFHQW��IRU�7H[DV��
7KH�UHVXOWV�IRU�WKH�6WDWHV�RI�WKH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV�ZHUH�DW�WKH�ORZ�HQG�RI�WKH�VDPH�UDQJH��WDEOH��������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�LQ�WKH�UHVXOWV�
IRU�WKH�WZR�VXEUHJLRQV��&XVKLQJ�������

(IIHFW�RI�KDUYHVW�WD[²2QO\�KDUYHVW�WD[HV�OHYLHG�RQ�IRUHVW�
RZQHUV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��WD[HV�OHYLHG�RQ�WLPEHU�
SURFHVVRUV�ZHUH�H[FOXGHG��2I�WKH�WKUHH�6RXWKHUQ�6WDWHV�WKDW�
OHY\�D�KDUYHVW�WD[�RQ�IRUHVW�RZQHUV��/RXLVLDQD�DQG�*HRUJLD�
H[SUHVVHG�WKH�WD[�DV�D�SHUFHQWDJH�RI�WLPEHU�VWXPSDJH�
SULFH��ZKLOH�0LVVLVVLSSL�H[SUHVVHG�LW�DV�D�ÀDW�UDWH�SHU�XQLW�
KDUYHVWHG��,Q�DOO�WKUHH�6WDWHV�WKH�WD[�UDWH�ZDV�TXLWH�ORZ��
UHVXOWLQJ�LQ�D�GHFUHDVH�LQ�/(9�UDQJLQJ�IURP����SHU�DFUH�
���SHUFHQW��IRU�0LVVLVVLSSL�WR�����SHU�DFUH����SHUFHQW��IRU�
/RXLVLDQD��WDEOH�������

(IIHFW�RI�6WDWH�LQFRPH�WD[²$V�GLVFXVVHG�DERYH��)ORULGD�
DQG�7H[DV�GR�QRW�WD[�LQFRPH�WR�LQGLYLGXDOV�DQG�7HQQHVVHH�
WD[HV�RQO\�GLYLGHQG�DQG�LQWHUHVW�LQFRPH��,Q�PRVW�RI�WKH�
6RXWKHUQ�6WDWHV�WKDW�WD[�LQFRPH�WR�LQGLYLGXDOV�WKH�WRS�
PDUJLQDO�WD[�UDWH�IRU������IHOO�EHWZHHQ���DQG���SHUFHQW��
WKH�H[FHSWLRQV�ZHUH�1RUWK�DQG�6RXWK�&DUROLQD��ZLWK�WRS�
PDUJLQDO�WD[�UDWHV�RI������SHUFHQW�DQG���SHUFHQW��UHVSHFWLYHO\��
,Q�WKH�&RDVWDO�3ODLQ�6WDWHV��6WDWH�LQFRPH�WD[�GHFUHDVHG�
/(9�E\�DPRXQWV�UDQJLQJ�IURP�����SHU�DFUH����SHUFHQW��IRU�
9LUJLQLD�WR�����SHU�DFUH�����SHUFHQW��IRU�1RUWK�&DUROLQD��,Q�
WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��6WDWH�LQFRPH�WD[�
GHFUHDVHG�/(9�E\�����SHU�DFUH����SHUFHQW��LQ�.HQWXFN\��WDEOH�
�������7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�LQ�WKH�
UHVXOWV�IRU�WKH�WZR�VXEUHJLRQV��&XVKLQJ�������

(IIHFW�RI�WKH�)HGHUDO�(VWDWH�7D[

7KH�UHVHDUFK�UHVXOWV�VXPPDUL]HG�LQ�WKLV�VHFWLRQ�DUH�IURP�D�
QDWLRQDO�VXUYH\��*UHHQH�DQG�RWKHUV��������7KH�VDPSOH�VL]H�
SUHFOXGHV�VHJPHQWLQJ�WKH�¿QGLQJV�LQWR�UHJLRQDO�HVWLPDWHV��
KRZHYHU��LW�LV�NQRZQ�WKDW�WKH�6RXWKHUQ�6WDWHV�DFFRXQW�IRU�
DERXW�WZR�¿IWKV�����SHUFHQW��RI�IDPLO\�IRUHVW�KROGLQJV�DQG�
KDOI�����SHUFHQW��RI�IDPLO\�RZQHG�IRUHVW�ODQG�LQ�WKH�8QLWHG�
6WDWHV��%XWOHU�DQG�/HDWKHUEHUU\�������

)DPLO\�IRUHVW�ODQG�WUDQVIHUUHG²'XULQJ�WKH�VXUYH\�SHULRG��
��SHUFHQW�RI�WKH�IRUHVW�RZQHU�UHVSRQGHQWV�KDG�EHHQ�LQYROYHG�
LQ�WKH�WUDQVIHU�RI�DQ�HVWDWH��$PRQJ�WKHVH�UHVSRQGHQWV��
���SHUFHQW�ZHUH�IDPLO\�PHPEHUV�RI�WKH�GHFHGHQW��WKH�
UHPDLQLQJ����SHUFHQW�ZHUH�IULHQGV��EXVLQHVV�DVVRFLDWHV��
RU�SURIHVVLRQDOV�ZKR�KDG�VHUYHG�WKH�GHFHGHQW��5RXJKO\�

KDOI�RI�WKH�HVWDWHV�����SHUFHQW��KDG�EHHQ�KHOG�LQ�LQGLYLGXDO�
RZQHUVKLS�E\�WKH�GHFHGHQW��ZLWK�DQRWKHU����SHUFHQW�KHOG�
MRLQWO\�ZLWK�RWKHU�LQGLYLGXDOV��DQG�WKH�UHPDLQLQJ����SHUFHQW�
KHOG�E\�SDUWQHUVKLSV��FRUSRUDWLRQV��RU�VXFK�RWKHU�IRUPV�RI�
EXVLQHVV�DV�)DPLO\�/LPLWHG�3DUWQHUVKLSV�RU�/LPLWHG�/LDELOLW\�
&RPSDQLHV��6RPH����SHUFHQW�RI�WKH�GHFHGHQW�RZQHUV�KDG�
XVHG�D�¿QDQFLDO�RU�OHJDO�SURIHVVLRQDO�WR�KHOS�WKHP�SODQ�WKHLU�
HVWDWH��WDEOH�������

7KH�YDOXH�RI�WKH�GHFHGHQWV¶�JURVV�WD[DEOH�HVWDWHV�UDQJHG�IURP�
EHORZ�WKH����������XQL¿HG�FUHGLW�DPRXQW�WR�RYHU����PLOOLRQ��
7KH�WRWDO�DUHD�RI�WKH�IRUHVW�HVWDWHV�UDQJHG�IURP����WR��
�������DFUHV��ZLWK�D�PHDQ�RI�������DFUHV�DQG�D�PHGLDQ�RI�
����DFUHV��WKH�IRUHVW�DUHD�UDQJHG�IURP���WR��������DFUHV��
ZLWK�D�PHDQ�RI�������DFUHV�DQG�D�PHGLDQ�RI�����DFUHV��WDEOH�
�������([SDQGHG�WR�IDPLO\�RZQHG�IRUHVW�ODQGV�WKURXJKRXW�
WKH�8QLWHG�6WDWHV��WKHVH�¿QGLQJV�PHDQ�DQ�HVWLPDWHG��������
IRUHVW�HVWDWHV��ZLWK������PLOOLRQ�DFUHV�RI�IRUHVW�ODQG��ZHUH�
WUDQVIHUUHG�HDFK�\HDU�DW�WKH�GHDWK�RI�WKHLU�RZQHUV��*UHHQH�
DQG�RWKHUV�������

6SHFLDO�XVH�YDOXDWLRQ²:LWK�IRUHVW�ODQG��VSHFLDO�XVH�
YDOXDWLRQ��VHH�DERYH��FDQ�EH�DSSOLHG�WR�WKH�ODQG�RQO\�RU�WR�
ERWK�WKH�ODQG�DQG�WLPEHU��-XVW����SHUFHQW�RI�IRUHVW�HVWDWHV�
TXDOL¿HG�IRU�DQG����SHUFHQW�HOHFWHG�WR�XVH�VSHFLDO�XVH�
YDOXDWLRQ��2I�WKH�HVWDWHV�WKDW�XVHG�VSHFLDO�XVH�YDOXDWLRQ���
���SHUFHQW�DSSOLHG�LW�WR�WKH�ODQG�RQO\�DQG����SHUFHQW�DSSOLHG�
LW�WR�ERWK�WKH�ODQG�DQG�WLPEHU�

$SSO\LQJ�VSHFLDO�XVH�YDOXDWLRQ�UHGXFHG�WKH�WD[DEOH�YDOXH�
RI�IRUHVW�HVWDWHV�E\�DPRXQWV�UDQJLQJ�IURP����WR�����������
ZLWK�D�PHDQ�RI����������DQG�D�PHGLDQ�RI�����������ERWK�
ZHOO�XQGHU�WKH����������PD[LPXP�IRU�WKH�SURYLVLRQ�GXULQJ�
WKH�VWXG\�SHULRG��([SDQGHG�QDWLRQDOO\��WKHVH�¿QGLQJV�PHDQ�
DQ�HVWLPDWHG��������IRUHVW�HVWDWHV�HOHFWHG�WR�XVH�VSHFLDO�XVH�
YDOXDWLRQ�HDFK�\HDU��UHVXOWLQJ�LQ�D�FRPELQHG�WRWDO�UHGXFWLRQ�
LQ�WKHLU�WD[DEOH�HVWDWH�YDOXHV�RQ�WKH�RUGHU�RI������ELOOLRQ�
�*UHHQH�DQG�RWKHUV�������

$VVHWV�XVHG�WR�SD\�WKH�)HGHUDO�HVWDWH�WD[²$�VXEVWDQWLDO�
PDMRULW\�RI�VXUYH\�UHVSRQGHQWV�����SHUFHQW��UHSRUWHG�WKDW�QR�
)HGHUDO�HVWDWH�WD[�ZDV�GXH�LQ�WKH�WUDQVIHUV�WKH\�ZHUH�LQYROYHG�
ZLWK��,Q�PRVW�LQVWDQFHV�ZKHUH�HVWDWH�WD[�ZDV�GXH��LQVXUDQFH�
RU�RWKHU�DVVHWV�ZHUH�XVHG�WR�SD\�LW��%XW�LQ����SHUFHQW�RI�WKH�
WUDQVIHUV��WLPEHU�RU�ODQG�ZDV�VROG�WR�SD\�SDUW�RU�DOO�RI�WKH�WD[�

,Q����SHUFHQW�RI�DOO�WUDQVIHUV��WLPEHU�ZDV�VROG�WR�SD\�HVWDWH�
WD[��ZLWK����SHUFHQW�RI�WKH�VDOHV�QHFHVVDU\�EHFDXVH�RWKHU�
DVVHWV�ZHUH�QRW�VXI¿FLHQW�WR�SD\�WKH�WD[��7KH�IRUHVW�VL]H�
RI�RZQHUVKLSV�WKDW�QHHGHG�WR�VHOO�WLPEHU�UDQJHG�IURP����
WR��������DFUHV��ZLWK�D�PHDQ�RI�������DFUHV�DQG�D�PHGLDQ�
RI�����DFUHV��7KH�DUHD�KDUYHVWHG�UDQJHG�IURP���WR�������
DFUHV��ZLWK�D�PHDQ�RI�����DFUHV�DQG�D�PHGLDQ�RI�����DFUHV���
([SDQGHG�QDWLRQDOO\��WKHVH�¿QGLQJV�PHDQ�DQ�HVWLPDWHG�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH�����²&KDUDFWHULVWLFV�RI�WKH�HVWDWHV�RI�IRUHVW�RZQHUV�DQG�RWKHU�RZQHUV�RI�ZRUNLQJ�ODQGV

6XUYH\�TXHVWLRQ 5HVSRQVH
)RUHVW�RZQHUV 2WKHU�UXUDO�RZQHUV

1XPEHU 3HUFHQW 1XPEHU 3HUFHQW

,QYROYHG�LQ�DQ�HVWDWH�WUDQVIHU"D
1R ����� ���� ��� ����
<HV� ��� ��� �� ����

5HODWLRQVKLS�RI�UHVSRQGHQW�WR�
WKH�GHFHGHQW�

)DPLO\�PHPEHU �� ���� �� ����
)ULHQG�RU�EXVLQHVV�DVVRFLDWH � ��� � ���
3URIHVVLRQDO�DGYLVRU�WUXVWHH � ��� � ���

)RUP�RI�RZQHUVKLS�LQ�ZKLFK�ODQG�
ZDV�KHOG�

,QGLYLGXDO �� ���� �� ����
-RLQW �� ���� �� ����
3DUWQHUVKLS �� ���� � ���
&RUSRUDWLRQ � ��� � ���
2WKHUE � ��� � ���

9DOXH�RI�JURVV�WD[DEOH�HVWDWH��
6RXWKHUQ�UHJLRQF

/HVV�WKDQ��������� �� ���� �� ����
���������WR��������� � ���� � ����
�����������WR����������� � ���� � ���
�����������WR����������� � ��� � ���
�����������RU�PRUH � ���� � ���

9DOXH�RI�JURVV�WD[DEOH�HVWDWH��
1RUWKHUQ�DQG�:HVWHUQ�UHJLRQVF

/HVV�WKDQ��������� �� ���� �� ����
���������WR��������� �� ���� � ����
�����������WR����������� � ���� � ����
�����������WR����������� � ��� � ���
�����������RU�PRUH � ���� � ���

7RWDO�DUHD�WUDQVIHUUHG�
��WR����DFUHV �� ���� �� ����
����WR�����DFUHV �� ���� �� ����
����DFUHV�RU�PRUH �� ���� �� ����

)RUHVWHG�DUHD�WUDQVIHUUHGD

��DFUHV � ��� �� ����
��WR����DFUHV �� ���� �� ����
����WR�����DFUHV �� ���� � ���
����DFUHV�RU�PRUH �� ���� � ���

$UHD�FRQYHUWHG�WR�FURSODQGD

��DFUHV �� ���� �� ����
��WR����DFUHV �� ���� �� ����
����WR�����DFUHV � ��� �� ����
����DFUHV�RU�PRUH � ��� �� ����

$UHD�FRQYHUWHG�WR�JUD]LQJD

��DFUHV �� ���� �� ����
��WR����DFUHV �� ���� �� ����
����WR�����DFUHV �� ��� �� ����
����DFUHV�RU�PRUH � ��� �� ����

(VWDWH�SODQQLQJ�KHOSHG�E\�D�
SURIHVVLRQDO"�

<HV �� ���� �� ����
1R �� ���� �� ����
'RQҋW�NQRZ � ��� � ���

'LG�SURIHVVLRQDO�KHOS�UHGXFH�
WD[HV�GXH"D

<HV �� ���� �� ����
1R �� ���� � ����
'RQҋW�NQRZ � ��� � ����

D7KH�VDPSOHV�GLIIHU�VWDWLVWLFDOO\�DW�WKH�њ� ������OHYHO�RI�VLJQLÀFDQFH�
E7HVW�UHVXOWV�DUH�EDVHG�RQ�D�VPDOO�VDPSOH�
F6XFK�DV�D�)DPLO\�/LPLWHG�3DUWQHUVKLS�RU�D�/LPLWHG�/LDELOLW\�&RPSDQ\�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

������IRUHVW�HVWDWHV�QHHGHG�WR�VHOO�D�WRWDO�RI�����PLOOLRQ�
DFUHV�RI�WLPEHU�HDFK�\HDU�WR�SD\�SDUW�RU�DOO�RI�WKH�)HGHUDO�
HVWDWH�WD[�

,Q����SHUFHQW�RI�DOO�WUDQVIHUV��ODQG�ZDV�VROG�WR�SD\�HVWDWH�
WD[��ZLWK����SHUFHQW�RI�WKH�VDOHV�QHFHVVDU\�EHFDXVH�RWKHU�
DVVHWV�ZHUH�QRW�VXI¿FLHQW�WR�SD\�WKH�WD[��7KH�IRUHVW�VL]H�RI�
RZQHUVKLSV�WKDW�QHHGHG�WR�VHOO�ODQG�UDQJHG�IURP�����WR��
������DFUHV��ZLWK�D�PHDQ�RI�����DFUHV�DQG�D�PHGLDQ�RI�����
DFUHV��7KH�DPRXQW�RI�ODQG�VROG�UDQJHG�IURP�����WR�����DFUHV��
ZLWK�D�PHDQ�RI�����DFUHV�DQG�D�PHGLDQ�RI�����DFUHV��)XUWKHU��
LQ����SHUFHQW�RI�WKH�FDVHV�ZKHUH�ODQG�ZDV�VROG�WR�SD\�HVWDWH�
WD[��WKH�ODQG�ZDV�GHYHORSHG�RU�FRQYHUWHG�WR�DQRWKHU�XVH��
([SDQGHG�QDWLRQDOO\��WKHVH�¿QGLQJV�PHDQ�DQ�HVWLPDWHG�������
IRUHVW�HVWDWHV�QHHGHG�WR�VHOO�D�WRWDO�RI�����PLOOLRQ�DFUHV�RI�ODQG�
HDFK�\HDU�WR�SD\�WKH�)HGHUDO�HVWDWH�WD[��RI�ZKLFK�RQ�WKH�RUGHU�
RI���������DFUHV�ZHUH�GHYHORSHG�RU�FRQYHUWHG�WR�RWKHU�XVHV�
�*UHHQH�DQG�RWKHUV�������

&RPSDULVRQ�ZLWK�RZQHUV�RI�RWKHU�ZRUNLQJ�ODQGV²7KH�
TXHVWLRQQDLUH�UHVSRQVHV�IURP�RZQHUV�RI�RWKHU�ZRUNLQJ�ODQGV��
ODUJHO\�IDUPHUV�DQG�UDQFKHUV��ZHUH�PRUH�UHPDUNDEOH�IRU�
WKHLU�VLPLODULWLHV�WR�IRUHVW�RZQHUV�WKDQ�WKHLU�GLIIHUHQFHV��7KH�
JURXSV�GLIIHUHG�VWDWLVWLFDOO\�LQ�MXVW���RI�WKH����FKDUDFWHULVWLFV�
VXUYH\HG��ZLWK�PRVW�GLIIHUHQFHV�VWHPPLQJ�IURP�WKH�GLIIHUHQW�
XVHV�WKH�WZR�JURXSV�PDNH�RI�WKHLU�ODQG��ZKHWKHU�LW�LV�PRVWO\�
IRUHVW�RU�PRVWO\�FURS�RU�JUD]LQJ�ODQG��DQG�ZKHWKHU�VSHFLDO�
XVH�YDOXDWLRQ�ZDV�DSSOLHG�WR�ERWK�ODQG�DQG�WLPEHU�RU�WR�WKH�
ODQG�RQO\��$OVR��D�ORZHU�SHUFHQWDJH�RI�IRUHVW�RZQHUV�KDG�EHHQ�
LQYROYHG�LQ�WKH�WUDQVIHU�RI�DQ�HVWDWH�GXULQJ�WKH�VXUYH\�SHULRG��
DQG�IRUHVW�RZQHUV�ZHUH�OHVV�OLNHO\�WKDQ�RWKHU�ODQGRZQHUV�WR�
EHOLHYH�WKH�GHFHGHQW¶V�XVH�RI�DQ�HVWDWH�SODQQLQJ�SURIHVVLRQDO�
KDG�UHGXFHG�WKH�DPRXQW�RI�HVWDWH�WD[�GXH��*UHHQH�DQG�RWKHUV�
������

(IIHFWLYHQHVV�RI�)LQDQFLDO�,QFHQWLYH�3URJUDPV��
LQ�3URPRWLQJ�6XVWDLQDEOH�3UDFWLFHV

7KLV�VHFWLRQ�DOVR�UHSRUWV�¿QGLQJV�IURP�D�QDWLRQDO�VWXG\��%XW�
WKH�UHVXOWV�IRU�WKH�VXUYH\�RI�IRUHVWU\�RI¿FLDOV��VXPPDUL]HG�
IURP�-DFREVRQ�DQG�RWKHUV���������DUH�IRU�WKH�6RXWKHUQ�6WDWHV��
$QG�ZKLOH�WKH�UHVXOWV�IRU�WKH�IRUHVW�RZQHU�IRFXV�JURXSV��
VXPPDUL]HG�IURP�'DQLHOV�DQG�RWKHUV��������DUH�IRU�WKH�HQWLUH�
8QLWHG�6WDWHV��SRLQWV�ZKHUH�WKH�6RXWK�GLIIHUV�IURP�RWKHU�
UHJLRQV�DUH�QRWHG�

6XUYH\�RI�6WDWH�IRUHVWU\�RI¿FLDOV²7DEOH������VXPPDUL]HV�
WKH�UHVXOWV�IRU�)HGHUDO�¿QDQFLDO�LQFHQWLYH�SURJUDPV�DV�UDQNHG�
E\�WKH�6WDWH�IRUHVWU\�RI¿FLDOV��1RQH�RI�WKH�RI¿FLDOV�UHVSRQGHG�
DERXW�WKH�/DQGRZQHU�,QFHQWLYH�3URJUDP��ZKLFK�IRU�WKDW�UHDVRQ�
ZDV�H[FOXGHG�IURP�WKH�DQDO\VLV��6HFWLRQ�D�RI�WKH�WDEOH�VKRZV�
WKH�RI¿FLDOV¶�PHDQ�UDQNLQJV�IRU�IRUHVW�RZQHU�DZDUHQHVV�RI�
HDFK�SURJUDP�DQG�LWV�RYHUDOO�DSSHDO�DPRQJ�RZQHUV�DZDUH�RI�LW���
$OO�RI�WKH�SURJUDPV�ZHUH�UDQNHG�LQ�WKH�PLGGOH�UDQJHV�IRU�ERWK�
DZDUHQHVV�DQG�DSSHDO��ZLWK�DSSHDO�JHQHUDOO\�UDWHG�KLJKHU�WKDQ�

DZDUHQHVV��7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�
EHWZHHQ�WKH�UDWLQJV�IRU�DQ\�RI�WKH�SURJUDPV��7DEOH�������

6HFWLRQ�E�RI�7DEOH������VXPPDUL]HV�WKH�RI¿FLDOV¶�PHDQ�
UDQNLQJV�IRU�WKH�SURJUDPV�LQ�WHUPV�RI�WKHLU�HIIHFWLYHQHVV�
LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\�DPRQJ�SDUWLFLSDWLQJ�
RZQHUV��7KH�)RUHVW�/HJDF\�3URJUDP��)/3��ZDV�
UDQNHG�KLJKHVW�RYHUDOO��VFRULQJ�ZHOO�LQ�DOO�DWWULEXWHV�RI�
VXVWDLQDELOLW\��5DQNHG�QH[W�KLJKHVW�ZHUH�WKH�&RQVHUYDWLRQ�
5HVHUYH�3URJUDP��&53���)RUHVW�6WHZDUGVKLS�3URJUDP�
�)63���DQG�)RUHVW�/DQG�(QKDQFHPHQW�3URJUDP��)/(3���
&53�VFRUHG�SDUWLFXODUO\�ZHOO�IRU�SURWHFWLQJ�VRLO�
SURGXFWLYLW\�DQG�ZDWHU�TXDOLW\�DQG�SUHYHQWLQJ�FRQYHUVLRQ�
RI�IRUHVW�ODQG��)63�VFRUHG�ZHOO�IRU�SURWHFWLQJ�ZDWHU�TXDOLW\��
HQFRXUDJLQJ�IRUHVW�PDQDJHPHQW��DQG�SURWHFWLQJ�ZLOGOLIH�
DQG�¿VK��ZKLOH�)/(3�VFRUHG�TXLWH�ZHOO�IRU�HQFRXUDJLQJ�
IRUHVW�PDQDJHPHQW�

7KH�:HWODQGV�5HVHUYH�3URJUDP��:53��ZDV�UDQNHG�QH[W�
KLJKHVW�RYHUDOO��UHFHLYLQJ�LWV�EHVW�VFRUHV�IRU�SURWHFWLQJ�
ZDWHU�TXDOLW\��7KH�ORZHVW�UDQNLQJV�ZHQW�WR�WKH�:LOGOLIH�
+DELWDW�,QFHQWLYHV�3URJUDP��:+,3���(QYLURQPHQWDO�
4XDOLW\�,QFHQWLYHV�3URJUDP��(4,3���DQG�6RXWKHUQ�3LQH�
%HHWOH�3UHYHQWLRQ�3URJUDP��63%3���DOWKRXJK�:+,3�
VFRUHG�TXLWH�ZHOO�IRU�SURWHFWLQJ�ZLOGOLIH�DQG�¿VK��(4,3�IRU�
SURWHFWLQJ�ZDWHU�TXDOLW\�DQG�VRLO�SURGXFWLYLW\��DQG�63%3�IRU�
HQFRXUDJLQJ�IRUHVW�PDQDJHPHQW��7DEOH�������

6HFWLRQ�F�RI�7DEOH������VXPPDUL]HV�WKH�RI¿FLDOV¶�PHDQ�
UDQNLQJV�IRU�WKH�SURJUDPV�LQ�WHUPV�RI�WKHLU�HIIHFWLYHQHVV�LQ�
KHOSLQJ�RZQHUV�PHHW�WKHLU�REMHFWLYHV�RI�IRUHVW�RZQHUVKLS��
7KH�RI¿FLDOV�JHQHUDOO\�VFRUHG�WKH�SURJUDPV�OHVV�HIIHFWLYH�
LQ�WKLV�DUHD�WKDQ�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\��)/3�
DJDLQ�ZDV�UDQNHG�KLJKHVW��VFRULQJ�SDUWLFXODUO\�ZHOO�IRU�
KHOSLQJ�RZQHUV�PHHW�REMHFWLYHV�UHODWHG�WR�VRLO�DQG�ZDWHU�
FRQVHUYDWLRQ��ZLOGOLIH��DQG�DHVWKHWLFV��)63�DQG�)/(3�ZHUH�
UDQNHG�QH[W�KLJKHVW��)63�UHFHLYHG�KLJK�PDUNV�IRU�REMHFWLYHV�
UHODWHG�WR�ZLOGOLIH�DQG�WLPEHU�SURGXFWLRQ��ZKLOH�)/(3�VFRUHG�
ZHOO�IRU�REMHFWLYHV�UHODWHG�WR�WLPEHU�SURGXFWLRQ�DQG�VRLO�DQG�
ZDWHU�FRQVHUYDWLRQ�

&53�DQG�:+,3�ZHUH�UDQNHG�QH[W�KLJKHVW��&53�VFRUHG�ZHOO�
IRU�RZQHU�REMHFWLYHV�UHODWHG�WR�VRLO�DQG�ZDWHU�FRQVHUYDWLRQ�
DQG�ZLOGOLIH��ZKLOH�:+,3�UHFHLYHG�WKH�KLJKHVW�SRVVLEOH�VFRUH�
IRU�REMHFWLYHV�UHODWHG�WR�ZLOGOLIH��1RQH�RI�WKH�UHPDLQLQJ�
SURJUDPV�UDWHG�DERYH�WKH�PRGHUDWHO\�LQHIIHFWLYH�UDQJH��
DOWKRXJK�(4,3�UHFHLYHG�VROLG�VFRUHV�IRU�REMHFWLYHV�UHODWHG�WR�
VRLO�DQG�ZDWHU�FRQVHUYDWLRQ��:53�IRU�REMHFWLYHV�UHODWHG�WR�
ZLOGOLIH��DQG�63%3�IRU�REMHFWLYHV�UHODWHG�WR�WLPEHU�SURGXFWLRQ�
DQG�VRLO�DQG�ZDWHU�FRQVHUYDWLRQ��7DEOH�������

7KH�¿QDO�VHFWLRQ�RI�7DEOH������VXPPDUL]HV�WKH�RI¿FLDOV¶�
PHDQ�UDQNLQJV�IRU�SURJUDP�SUDFWLFHV�UHPDLQLQJ�LQ�SODFH�
DQG�HQUROOHG�DFUHV�UHPDLQLQJ�LQ�IRUHVW�RYHU�WLPH��$OO�
HLJKW�)HGHUDO�SURJUDPV�VFRUHG�LQ�WKH�PRGHUDWHO\�WR�YHU\�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH�����²6WDWH�IRUHVWU\�RI¿FLDOV¶�HYDOXDWLRQV�RI�)HGHUDO�IRUHVWU\�LQFHQWLYH�SURJUDPV

/LNHUW�UDWLQJ�RI�LQFHQWLYH�SURJUDPD

$WWULEXWH )63 &53 (4,3 )/(3 )/3 63%3 :53 :+,3
2ZQHU�DZDUHQHVV�DQG�DSSHDO

$ZDUHQHVV ����$ ����$ ����$ ����$ ����$ ����$ ����$ ����$

$SSHDO� ����$% ����$% ����$% ����$ ����$% ����$% ����% ����$%

(IIHFWLYHQHVV�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\
3UHYHQWV�FRQYHUVLRQ� ����$%& ����$ ����& ����$% ����$ ����$%& ����$% ����%&

3UHYHQWV�SDUFHOL]DWLRQ� ����$%& ����$%& ����& ����$%& ����$ ����%& ����$% ����%&

0DLQWDLQV�IRUHVW�W\SH� ����$% ����$% ����% ����$% ����$ ����$% ����$% ����$%

3URWHFWV�ZLOGOLIH�ÀVK ����$ ����$ ����$ ����$ ����$ ����% ����$ ����$

3URWHFWV�ZDWHU�TXDOLW\ ����$ ����$ ����$ ����$% ����$ ����% ����$ ����$%

3URWHFWV�VRLO�SURGXFWLYLW\� ����$% ����$ ����$% ����$% ����$ ����& ����$%& ����%&

(QFRXUDJHV�IRUHVW�PDQDJHPHQW� ����$ ����$%& ����&' ����$ ����$% ����$% ����' ����%&'

2YHUDOO�DYHUDJH� ����$% ����$% ����&' ����$% ����$ ����' ����%& �����&'

(IIHFWLYHQHVV�LQ�KHOSLQJ�RZQHUV�PHHW�WKHLU�REMHFWLYHV
7LPEHU�SURGXFWLRQ� ����$ ����$% ����%& ����$ ����$% ����$ ����$% ����&

5HFUHDWLRQ� ����$ ����$ ����$ ����$ ����$ ����$ ����$ ����$

:LOGOLIH� ����$ ����$ ����$% ����$ ����$ ����% ����$ ����$

$HVWKHWLFV ����$% ����$% ����$% ����$% ����$ ����% ����$% ����$%

6RLO�ZDWHU�FRQVHUYDWLRQ� ����$% ����$ ����$% ����$ ����$ ����% ����$% ����%

,QYDVLYH�VSHFLHV�FRQWURO� ����$ ����$ ����$ ����$ ����$ ����$ ����$ ����$

2YHUDOO�DYHUDJH� ����$% ����$%& ����%& ����$% ����$ ����& ����& ����$%&

2YHU�WLPH
3UDFWLFHV�UHPDLQ�LQ�SODFH� ����$ ����$ ����$ ����$ ����$ ����$ ����$ ����$

$FUHV�UHPDLQ�LQ�IRUHVW� ����$ ����$ ����$ ����$ ����$ ����$ ����$ ����$

D7XNH\ҋV�JURXSLQJ�DFURVV�LQFHQWLYH�SURJUDPV�IRU�HDFK�UHVSHFWLYH�SURJUDP�DWWULEXWH��њ� �������0HDQV�ZLWK�WKH�VDPH�
VXSHUVFULSW�OHWWHU��$��%��RU�&��DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�
)RUHVW�6WHZDUGVKLS�3URJUDP��)63���&RQVHUYDWLRQ�5HVHUYH�3URJUDP��&53���(QYLURQPHQWDO�4XDOLW\�,QFHQWLYHV�3URJUDP�
�(4,3���)RUHVW�/DQG�(QKDQFHPHQW�3URJUDP��)/(3���)RUHVW�/HJDF\�3URJUDP��)/3���6RXWKHUQ�3LQH�%HHWOH�3UHYHQWLRQ�3URJUDP�
�63%3���:HWODQGV�5HVHUYH�3URJUDP��:53���:LOGOLIH�+DELWDW�,QFHQWLYHV�3URJUDP��:+,3��/LNHUW�6FDOH�DZDUHQHVV�UDWLQJV����������
�� �YHU\�ORZ���� �PRGHUDWHO\�ORZ���� �PRGHUDWHO\�KLJK���� �YHU\�KLJK��/LNHUW�UDWLQJV�IRU�HIIHFWLYHQHVV���� �YHU\�LQHIIHFWLYH����������
�� �PRGHUDWHO\�LQHIIHFWLYH���� �PRGHUDWHO\�HIIHFWLYH���� �YHU\�HIIHFWLYH���



���
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HIIHFWLYH�UDQJH�IRU�WKHVH�FKDUDFWHULVWLFV��ZLWK�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�VFRUHV��7DEOH�������

7KH�6WDWH�IRUHVWU\�RI¿FLDOV�DOVR�UDQNHG�WKH�VXFFHVV�RI�6WDWH�
DQG�SULYDWH�¿QDQFLDO�LQFHQWLYH�SURJUDPV��7KH�TXHVWLRQQDLUH�
VHFWLRQV�UHODWLQJ�WR�SULYDWH�LQFHQWLYH�SURJUDPV�ZHUH�
VWUHDPOLQHG��KRZHYHU��WR�UHTXHVW�RQO\�UDWLQJV�IRU�WKHLU�
HIIHFWLYHQHVV�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\�DQG�KHOSLQJ�
RZQHUV�PHHW�WKHLU�REMHFWLYHV�RI�IRUHVW�RZQHUVKLS��QR�GDWD�
ZHUH�FROOHFWHG�IRU�RZQHU�DZDUHQHVV�DQG�DSSHDO��RU�IRU�
SUDFWLFHV�UHPDLQLQJ�LQ�SODFH�DQG�DFUHV�UHPDLQLQJ�LQ�IRUHVW�
RYHU�WLPH��)RU�RZQHU�DZDUHQHVV��6WDWH�SURSHUW\�WD[�DQG�
LQFHQWLYH�SURJUDPV�JHQHUDOO\�ZHUH�UDWHG�KLJKHU�WKDQ�)HGHUDO�
SURJUDPV��IRU�RZQHU�DSSHDO��WKH\�ZHUH�UDWHG�DERXW�WKH�VDPH�
�WDEOH��������

,Q�WHUPV�RI�HIIHFWLYHQHVV�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�IRUHVWU\��
6WDWH�LQFHQWLYH�SURJUDPV�ZHUH�UDQNHG�KLJKHU�RYHUDOO�WKDQ�
SURSHUW\�WD[HV��DOWKRXJK�ERWK�W\SHV�RI�SURJUDPV�UHFHLYHG�
KLJK�VFRUHV�IRU�SUHYHQWLQJ�FRQYHUVLRQ�RI�IRUHVW�ODQG��$PRQJ�
WKH�SULYDWH�SURJUDPV��LQFHQWLYHV�RIIHUHG�E\�QRQJRYHUQPHQWDO�
RUJDQL]DWLRQV�ZHUH�UDQNHG�KLJKHU�RYHUDOO�WKDQ�WKRVH�RIIHUHG�
E\�LQGXVWU\�¿UPV�DQG�6WDWH�IRUHVWU\�DVVRFLDWLRQV��VFRULQJ�
KLJKHVW�DPRQJ�DOO�6WDWH�DQG�SULYDWH�SURJUDPV�IRU�PDLQWDLQLQJ�
IRUHVW�W\SH�DQG�SURWHFWLQJ�ZLOGOLIH�DQG�¿VK��3URJUDPV�RIIHUHG�
E\�¿UPV�DQG�DVVRFLDWLRQV�VFRUHG�KLJKHVW�IRU�HQFRXUDJLQJ�
IRUHVW�PDQDJHPHQW��WDEOH��������

7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�DPRQJ�WKH�
SURJUDPV�LQ�WKH�RI¿FLDOV¶�PHDQ�UDQNLQJV�IRU�HIIHFWLYHQHVV�
LQ�KHOSLQJ�IDPLO\�IRUHVW�RZQHUV�PHHW�WKHLU�REMHFWLYHV�RI�
RZQHUVKLS��6WDWH�LQFHQWLYH�SURJUDPV�DJDLQ�VFRUHG�KLJKHU�
RYHUDOO�WKDQ�SURSHUW\�WD[HV��KRZHYHU��DQG�SURJUDPV�RIIHUHG�
E\�QRQJRYHUQPHQWDO�RUJDQL]DWLRQV�DJDLQ�VFRUHG�KLJKHU�
RYHUDOO�WKDQ�WKRVH�RIIHUHG�E\�LQGXVWU\�¿UPV�DQG�6WDWH�
IRUHVWU\�DVVRFLDWLRQV��%RWK�W\SHV�RI�6WDWH�SURJUDPV�UHFHLYHG�
WKHLU�KLJKHVW�VFRUHV�IRU�KHOSLQJ�RZQHUV�PHHW�REMHFWLYHV�
UHODWHG�WR�WLPEHU�SURGXFWLRQ�DQG�VRLO�DQG�ZDWHU�FRQVHUYDWLRQ��
3URJUDPV�RIIHUHG�E\�¿UPV�DQG�DVVRFLDWLRQV�VFRUHG�EHVW�IRU�
REMHFWLYHV�UHODWHG�WR�WLPEHU�SURGXFWLRQ��ZKLOH�SURJUDPV�
RIIHUHG�E\�QRQJRYHUQPHQWDO�RUJDQL]DWLRQV�UHFHLYHG�WKHLU�
KLJKHVW�PDUNV�IRU�REMHFWLYHV�UHODWHG�WR�VRLO�DQG�ZDWHU�
FRQVHUYDWLRQ��WDEOH��������

3URSHUW\�WD[�SURJUDPV�ZHUH�UDQNHG�PRGHUDWHO\�WR�YHU\�
HIIHFWLYH�IRU�ERWK�SUDFWLFHV�UHPDLQLQJ�LQ�SODFH�DQG�HQUROOHG�
DFUHV�UHPDLQLQJ�LQ�IRUHVW�RYHU�WLPH��2WKHU�6WDWH�LQFHQWLYHV�
ZHUH�UDQNHG�PRGHUDWHO\�HIIHFWLYH�IRU�SUDFWLFHV�UHPDLQLQJ�
LQ�SODFH��EXW�PRGHUDWHO\�LQHIIHFWLYH�IRU�DFUHV�UHPDLQLQJ�
LQ�IRUHVW��7KH�GLIIHUHQFHV��KRZHYHU��ZHUH�QRW�VWDWLVWLFDOO\�
VLJQL¿FDQW��WDEOH��������-DFREVRQ�DQG�RWKHUV�������

)RFXV�JURXS�VHVVLRQV�ZLWK�IDPLO\�IRUHVW�RZQHUV²7KH�
IRFXV�JURXS�VHVVLRQV�ZHUH�GHVLJQHG�WR�IRVWHU�GLVFXVVLRQ�
DERXW�IDPLO\�IRUHVW�RZQHUV¶�H[SHULHQFH�ZLWK�¿QDQFLDO�
LQFHQWLYH�SURJUDPV��ZKDW�REMHFWLYHV�RI�IRUHVW�RZQHUVKLS�
WKH�SURJUDPV�KHOSHG�WKHP�WR�PHHW��DQG�ZKDW�DGGLWLRQDO�
SURJUDP�DSSURDFKHV�ZRXOG�KHOS�WKHP�PHHW�RWKHU�REMHFWLYHV��
7KH�DFWXDO�UHVSRQVHV�ZHUH�PXFK�ZLGHU�LQ�VFRSH��KRZHYHU��
FRPSULVLQJ�IRXU�EURDGO\�VKDUHG�WKHPHV��'DQLHOV�DQG�RWKHUV�
������

�� )RUHVW�RZQHUVKLS�LV�PRUH�VWURQJO\�OLQNHG�WR�VHOI�LGHQWLW\�
DQG�OLIHVW\OH�WKDQ�WR�SUR¿W��'HVSLWH�PDUNHG�GLIIHUHQFHV�LQ�
WLPH�RI�RZQHUVKLS��WKHUH�ZDV�D�EURDGO\�VKDUHG�FRPPLWPHQW�
WR�ORQJ�WHUP�VWHZDUGVKLS�DQG�DSSURSULDWH�PDQDJHPHQW��
/DQG�RZQHUVKLS�VHHPHG�PXFK�PRUH�WLHG�WR�VHOI�LGHQWLW\�
DQG�OLIHVW\OH�WKDQ�WR�¿QDQFLDO�UHWXUQ��DQG�LQ�PDQ\�JURXSV�
WKHUH�ZHUH�FOHDU�VWDWHPHQWV�WKDW�¿QDQFLDO�UHWXUQ�ZDV�QRW�D�
PDMRU�GULYHU�IRU�PDQDJHPHQW�EHKDYLRU���2I�WKH�HLJKW�IRFXV�
JURXSV��WKH�RQH�PDGH�XS�RI�IRUHVW�RZQHU�RUJDQL]DWLRQ�
PHPEHUV�LQ�WKH�6RXWK�ZDV�WKH�PRVW�IRFXVHG�RQ�WLPEHU�
PDQDJHPHQW�WR�JHQHUDWH�¿QDQFLDO�UHWXUQ��EXW�HYHQ�LQ�WKLV�
JURXS�WKHUH�ZDV�D�VWURQJ�LQWHUJHQHUDWLRQDO�FRPSRQHQW�LQ�
WKHLU�PRWLYDWLRQV�IRU�ODQG�RZQHUVKLS�

��$�VWURQJ�HWKLF�RI�FRQVHUYDWLRQ��$�UHDGLO\�YHUEDOL]HG�
FRPPLWPHQW�WR�D�VWURQJ�FRQVHUYDWLRQ�HWKLF�DSSHDUHG�
WR�EH�LQWHUZRYHQ�ZLWK�WKH�VHOI�LGHQWLW\�WKHPH�IRU�IRUHVW�
RZQHUVKLS�DQG�PDQDJHPHQW��5DWKHU�WKDQ�VD\LQJ�WKH\�
LQWHQGHG�WR�VHOO�RII�ODQG�RU�OLTXLGDWH�VWDQGLQJ�WLPEHU��
SDUWLFLSDQWV�HPSKDVL]HG�D�GHVLUH�WR�SDVV�WKH�ODQG�WR�IXWXUH�
JHQHUDWLRQV��RU�WR�EX\�PRUH�ODQG�LI�WKH\�KDG�WKH�PRQH\�

��/DQGRZQHUV�KDYH�KHDUG�DERXW�VXVWDLQDEOH�IRUHVWU\��EXW�
JHQHUDOO\�DUH�QRW�FOHDU�DV�WR�LWV�PHDQLQJ��0DQ\�IRFXV�JURXS�
SDUWLFLSDQWV�VDLG�WKH\�NQHZ�DERXW�VXVWDLQDEOH�IRUHVWU\��EXW�
ZKHQ�DVNHG�WR�DUWLFXODWH�ZKDW�WKH�WHUP�PHDQW�WR�WKHP��WKH�
UHVSRQVHV�EHFDPH�PRUH�KHVLWDQW�RU�YDJXH���,Q�PDQ\�FDVHV��
WKH�SDUWLFLSDQWV�RIIHUHG�VWDWHPHQWV�UHVRQDQW�RI�VXVWDLQHG�
\LHOG�FRQFHSWV²VXFK�DV�KDUYHVWLQJ�DW�D�UDWH�QR�JUHDWHU�
WKDQ�JURZWK²RU�UHIHUUHG�WR�WKH�SURJUDP�RI�D�SDUWLFXODU�
JURXS²IRU�H[DPSOH��VWDWLQJ��³7KDW�LV�ZKDW�7UHH�)DUP�LV�
SURPRWLQJ�́

��/DQGRZQHUV�KDYH�D�KLJK�LQWHUHVW�LQ�IDFH�WR�IDFH�WHFKQLFDO�
DVVLVWDQFH��3DUWLFLSDQWV�LQ�HYHU\�IRFXV�JURXS�VDLG�WKH\�ZRXOG�
GR�D�PDQDJHPHQW�SUDFWLFH�WKH\�WKRXJKW�ZDV�LPSRUWDQW�HYHQ�
LI�WKHUH�ZDV�QR�LQFHQWLYH�SURJUDP��EXW�QHHGHG�VRPHRQH�
WR�ZDON�WKHLU�ODQG�ZLWK�WKHP�DQG�JXLGH�WKHP�WKURXJK�WKH�
GHFLVLRQ�DERXW�ZKDW�WKH\�VKRXOG�GR��7KH�QHHG�IRU�RQ�WKH�
JURXQG�KHOS�LQ�XQGHUVWDQGLQJ�ZKDW�ZDV�KDSSHQLQJ�RQ�WKHLU�
ODQG�ZDV�VWURQJO\�H[SUHVVHG�LQ�HYHU\�UHJLRQ�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH������²6WDWH�IRUHVWU\�RI¿FLDOV¶�HYDOXDWLRQV�RI�6WDWH�WD[�DQG�LQFHQWLYH�
SURJUDPV��LQGXVWU\�DQG�6WDWH�DVVRFLDWLRQ�SURJUDPV��DQG�QRQJRYHUQPHQWDO�
RUJDQL]DWLRQ��1*2��SURJUDPV

$WWULEXWH

/LNHUW�UDWLQJ�SURYLVLRQ�RU�SURJUDPD

3URSHUW\�
WD[

SURYLVLRQV

6WDWH
LQFHQWLYH
SURJUDPV

,QGXVWU\�
SURJUDPV

1*2
SURJUDPV

2ZQHU�DZDUHQHVV�DQG�DSSHDO
$ZDUHQHVV� ����$ ����$ 1�$ 1�$
$SSHDO�HIIHFWLYHQHVV� ����$ ����$ 1�$ 1�$

(IIHFWLYHQHVV�LQ�HQFRXUDJLQJ�
VXVWDLQDEOH�PDQDJHPHQW

3UHYHQWV�FRQYHUVLRQ� ����$ ����$ ����$ ����$

3UHYHQWV�SDUFHOL]DWLRQ� ����$ ����$ ����$ ����$

0DLQWDLQV�IRUHVW�W\SH� ����$ ����$ ����$ ����$

3URWHFWV�ZLOGOLIH�ÀVK� ����$ ����$ ����$ ����$

3URWHFWV�ZDWHU�TXDOLW\� ����$ ����$ ����$ ����$

3URWHFWV�VRLO�SURGXFWLYLW\� ����$ ����$ ����$ ����$

(QFRXUDJHV�IRUHVW�PDQDJHPHQW� ����$ ����$ ����$ ����$

2YHUDOO�DYHUDJH� ����% ����$ ����% ����$%

(IIHFWLYHQHVV�LQ�KHOSLQJ�RZQHUV�
PHHW�WKHLU�REMHFWLYHV

7LPEHU�SURGXFWLRQ� ����$ ����$ ����$ ����$

5HFUHDWLRQ� ����$ ����$ ����$ ����$

:LOGOLIH� ����$ ����$ ����$ ����$

$HVWKHWLFV� ����$ ����$ ����$ ����$

6RLO�ZDWHU�FRQVHUYDWLRQ� ����$ ����$ ����$ ����$

,QYDVLYH�VSHFLHV�FRQWURO� ����$ ����$ ����$ ����$

2YHUDOO�DYHUDJH� ����$ ����$ ����$ ����$

(IIHFWLYHQHVV�RYHU�WLPH
3UDFWLFHV�UHPDLQ�LQ�SODFH� ����$ ����$ 1�$ 1�$
$FUHV�UHPDLQ�LQ�IRUHVW� ����$ ����$ 1�$ 1�$

1�$� �QRW�DSSOLFDEOH�
D7XNH\ҋV�JURXSLQJ�DFURVV�LQFHQWLYH�SURJUDPV�IRU�HDFK�UHVSHFWLYH�SURJUDP�DWWULEXWH��њ� �������
0HDQV�ZLWK�WKH�VDPH�VXSHUVFULSW�OHWWHU��$�RU�%��DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW��
/LNHUW�6FDOH�DZDUHQHVV�UDWLQJV���� �YHU\�ORZ���� �PRGHUDWHO\�ORZ���� �PRGHUDWHO\�KLJK�����������
�� �YHU\�KLJK��/LNHUW�UDWLQJV�IRU�HIIHFWLYHQHVV���� �YHU\�LQHIIHFWLYH���� �PRGHUDWHO\�LQHIIHFWLYH��
�� �PRGHUDWHO\�HIIHFWLYH���� �YHU\�HIIHFWLYH�
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',6&866,21�$1'�&21&/86,216�

%HFDXVH�RI�WKH�VRXUFHV�XVHG�IRU�OLVWV�RI�IDPLO\�IRUHVW�RZQHUV�
WR�UHFHLYH�VXUYH\�TXHVWLRQQDLUHV��WKH�UHVXOWV�RI�WKH�VRPH�
RI�WKH�VWXGLHV�VXPPDUL]HG�LQ�WKLV�FKDSWHU�PD\�EH�PRUH�
UHSUHVHQWDWLYH�RI�RZQHUV�ZKR�DUH�DFWLYH�DQG�¿QDQFLDOO\�
PRWLYDWHG�WKDQ�IDPLO\�IRUHVW�RZQHUV�LQ�WKH�6RXWK�LQ�
JHQHUDO��)RU�WKLV�UHDVRQ��WKH�¿QGLQJV�VKRXOG�EH�FRQVLGHUHG�
FRQVHUYDWLYH��

)DPLO\�IRUHVW�RZQHU�DZDUHQHVV�DQG�XVH�RI�)HGHUDO�LQFRPH�
WD[�SURYLVLRQV²2ZQHU�DZDUHQHVV�RI�WKH�SURYLVLRQV�DYDLODEOH�
WR�WD[SD\HUV�LQ�JHQHUDO�UDQJHG�ZLGHO\��IURP�QHDUO\����SHUFHQW�
IRU�WUHDWPHQW�RI�TXDOLI\LQJ�LQFRPH�DV�D�ORQJ�WHUP�FDSLWDO�JDLQ�
DQG�DQQXDO�GHGXFWLRQ�RI�PDQDJHPHQW�FRVWV�WR�EHWZHHQ����DQG�
���SHUFHQW�IRU�GHSUHFLDWLRQ��WKH�VHFWLRQ�����GHGXFWLRQ��DQG�
ORVV�GHGXFWLRQV��,Q�FRPSDULVRQ��DZDUHQHVV�RI�WKH�SURYLVLRQV�
LQWHQGHG�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV²WKH�
UHIRUHVWDWLRQ�LQFHQWLYHV�DQG�VSHFLDO�WUHDWPHQW�RI�TXDOLI\LQJ�
FRVW�VKDUH�SD\PHQWV²ZDV�VXEVWDQWLDOO\�ORZHU��DW�URXJKO\����
SHUFHQW�RU�OHVV�

7KUHH�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�DVVRFLDWHG�ZLWK�
RZQHU�NQRZOHGJH�RI�HDFK�RI�WKH�EHQH¿FLDO�WD[�SURYLVLRQV��
PHPEHUVKLS�LQ�D�IRUHVW�RZQHU�RUJDQL]DWLRQ��KDYLQJ�D�ZULWWHQ�
IRUHVW�PDQDJHPHQW�SODQ��DQG�D�KLJK�OHYHO�RI�KRXVHKROG�LQFRPH��
1RQH�RI�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�DVVRFLDWHG�
DFURVV�WKH�ERDUG�ZLWK�RZQHU�XVH�RI�EHQH¿FLDO�WD[�SURYLVLRQV�

7KH�VWXG\�¿QGLQJV�FRQ¿UP�WKH�QHHG�IRU�DGGLWLRQDO�HIIRUWV�
WR�LPSURYH�IDPLO\�IRUHVW�RZQHU�DZDUHQHVV�RI�EHQH¿FLDO�WD[�
SURYLVLRQV��SDUWLFXODUO\�WKH�SURYLVLRQV�GHVLJQHG�VSHFL¿FDOO\�
IRU�WKHP��+LVWRULFDOO\��WKH�WD[�KDQGERRNV��VKRUW�FRXUVHV��
SRSXODUL]HG�DUWLFOHV��DQG�H[WHQVLRQ�ZRUNVKRSV�DYDLODEOH�WR�
RZQHUV�KDYH�IRFXVHG�RQ�WD[�DVSHFWV�RI�WLPEHU�SURGXFWLRQ��
7KLV�DSSURDFK�KDV�EHHQ�EHQH¿FLDO�DQG�FHUWDLQO\�QHHGV�WR�
EH�FRQWLQXHG��,W�VHHPV�OLNHO\��KRZHYHU��WKDW�DSSURDFKHV�
DLPHG�DW�LQIRUPLQJ�RZQHUV�RI�WKH�WD[�LPSOLFDWLRQV�RI�RWKHU�
IRUHVW�XVHV²QRQWLPEHU�IRUHVW�SURGXFWV��UHFUHDWLRQ��DQG�
VWHZDUGVKLS��IRU�H[DPSOH²ZRXOG�DSSHDO�WR�WKH�LQWHUHVWV�RI�
DGGLWLRQDO�RZQHUV��*UHHQH�DQG�RWKHUV�������

6WDWH�SURSHUW\�WD[HV²0RVW�RI�WKH�SURSHUW\�WD[�
DGPLQLVWUDWRUV�VXUYH\HG�EHOLHYHG�WKHLU�6WDWH¶V�SURJUDP�ZDV�
HIIHFWLYH�DW�DFKLHYLQJ�LWV�SULPDU\�JRDO²UHGXFLQJ�SURSHUW\�
WD[²DQG�DSSUR[LPDWHO\�KDOI�EHOLHYHG�LW�ZDV�HIIHFWLYH�
DW�UHWDLQLQJ�IRUHVW�ODQG�LQ�DUHDV�KLJKO\�VXVFHSWLEOH�WR�
GHYHORSPHQW��7KH�¿QGLQJV�IURP�WKH�VXUYH\�LQGLFDWH��KRZHYHU��
WKDW�RQO\�D�IUDFWLRQ�RI�IDPLO\�IRUHVW�ODQG�LQ�WKH�8QLWHG�6WDWHV�
LV�HQUROOHG�LQ�D�SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP��3URSHUW\�
WD[HV�ZHUH�RI�JUHDWHU�FRQFHUQ�WR�WKH�IRUHVW�RZQHUV�WKDQ�DQ\�
RWKHU�W\SH�RI�WD[��EHFDXVH�WKH\�RFFXU�RQ�DQ�DQQXDO�EDVLV��DUH�
GXH�ZKHWKHU�RU�QRW�WKH�SURSHUW\�SURGXFHG�LQFRPH�GXULQJ�
WKH�\HDU��DQG�DUH�SHUFHLYHG�DV�EHLQJ�KLJK�LQ�UHODWLRQ�WR�WKH�
YDOXH�RI�WKH�ODQG��$�FRPPRQ�WKHPH�IURP�WKH�IRFXV�JURXSV�

ZDV�WKDW�SURSHUW\�WD[HV�PD\�EH�IRUFLQJ�VRPH�RZQHUV�WR�VHOO�
WLPEHU�RU�ODQG�ZKHQ�WKH\�ZRXOG�UDWKHU�QRW��7KHVH�GHFLVLRQV�
RIWHQ�DUH�FRPSRXQGHG�E\�RWKHU�IDFWRUV��VXFK�DV�WKH�ORVV�RI�
D�MRE�RU�WKH�ULJRUV�RI�OLYLQJ�RQ�D�¿[HG�LQFRPH��$�QXPEHU�RI�
RZQHUV�KDG�VWRULHV�RI�UHODWLYHV��IULHQGV��RU�IULHQGV�RI�IULHQGV�
ZKR�KDG�EHHQ�IRUFHG�WR�VHOO�WLPEHU�RU�ODQG��DQG�VRPH�IHDUHG�
WKH\�ZRXOG�EH�IRUFHG�LQWR�WKH�VDPH�SRVLWLRQ�LQ�WKH�IXWXUH��$V�
ZHOO��VHYHUDO�RZQHUV�HQUROOHG�LQ�D�SUHIHUHQWLDO�SURSHUW\�WD[�
SURJUDP�VWDWHG�WKDW�WKH�SURJUDP�KDG�HQDEOHG�WKHP�WR�KROG�RQ�
WR�WKHLU�ODQG��

7KH�VWXG\�¿QGLQJV�VXJJHVW�WKDW�SURSHUW\�WD[�SROLFLHV�VKRXOG�
EH�VLPSOH��ÀH[LEOH�HQRXJK�WR�DGGUHVV�WKH�YDULRXV�WKUHDWV�
WR�PDLQWDLQLQJ�IRUHVW�ODQG�WKDW�H[LVW�DFURVV�D�6WDWH��DQG�
DSSURSULDWH�WR�WKH�FKDOOHQJHV�WKDW�WKH�RZQHUV�FXUUHQWO\�IDFH��
7KH�SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDPV�LQ�PDQ\�6WDWHV�
ZHUH�SXW�LQ�SODFH�GHFDGHV�DJR��ZKHQ�IRUHVW�RZQHUV�IDFHG�D�
GLIIHUHQW�VHW�RI�FKDOOHQJHV��,W�QHHGV�WR�EH�GHWHUPLQHG�ZKHWKHU�
WKHVH�SURJUDPV�DGHTXDWHO\�DGGUHVV�WKH�FXUUHQW�VLWXDWLRQ��,I�
WKH�SULPDU\�REMHFWLYH�RI�D�SURSHUW\�WD[�SURJUDP�LV�WR�NHHS�
IRUHVWV�DV�IRUHVWV��LW�VKRXOG�IRFXV�SULPDULO\�RQ�GLVFRXUDJLQJ�
FRQYHUVLRQ�WR�RWKHU�XVHV��SURPRWLQJ�WLPEHU�SURGXFWLRQ�RU�
SXEOLF�DFFHVV�VKRXOG�EH�VHFRQGDU\�

7KH�1HZ�+DPSVKLUH�)RUHVW�/DQG�WD[�SURJUDP�LV�RQH�
H[DPSOH�RI�D�ÀH[LEOH�SUHIHUHQWLDO�SURSHUW\�WD[�SURJUDP�WKDW�
PHHWV�WKH�QHHGV�RI�GLIIHUHQW�W\SHV�RI�RZQHUV��7KH�EDVLF�
SURJUDP�SURYLGHV�D�SURSHUW\�WD[�UHGXFWLRQ�IRU�NHHSLQJ�ODQG�
XQGHYHORSHG��)RUHVW�RZQHUV�ZKR�GHVLUH�WR�PDQDJH�WKHLU�
ODQG�DFFRUGLQJ�WR�D�SODQ�GHYHORSHG�E\�D�OLFHQVHG�IRUHVWHU�
DUH�HOLJLEOH�IRU�DQ�DGGLWLRQDO�UHGXFWLRQ�LQ�WD[��2ZQHUV�ZKR�
DUH�ZLOOLQJ�WR�SHUPLW�QRQ�PRWRUL]HG�UHFUHDWLRQ�E\�WKH�SXEOLF�
RQ�WKHLU�SURSHUW\�PD\�EH�HOLJLEOH�IRU�D�IXUWKHU�³UHFUHDWLRQDO�
DGMXVWPHQW´�LQ�WKH�DVVHVVPHQW�DQG�WD[DWLRQ�RI�WKHLU�ODQG�
�%XWOHU�DQG�RWKHUV�������

&RPELQHG�LPSDFW�RI�)HGHUDO�DQG�6WDWH�WD[HV²5HVHDUFK�
KDV�FRQVLVWHQWO\�VKRZQ�WKDW�PRVW�IDPLO\�IRUHVW�RZQHUV�GR�
QRW�WDNH�WD[HV�LQWR�FRQVLGHUDWLRQ�ZKHQ�PDNLQJ�PDQDJHPHQW�
GHFLVLRQV�IRU�WKHLU�ODQG��1RQHWKHOHVV��)HGHUDO�DQG�6WDWH�
WD[HV�DIIHFW�WKH�OHYHO�RI�VWHZDUGVKLS�RZQHUV�FDQ�SUDFWLFH�DQG�
ZKHWKHU�WKH\�DUH�DEOH�WR�FRQWLQXH�KROGLQJ�WKHLU�ODQG�

)HGHUDO�DQG�6WDWH�WD[HV�ZHUH�IRXQG�WR�UHGXFH�WKH�SUH�WD[�
ODQG�H[SHFWDWLRQ�YDOXH�RI�IDPLO\�RZQHG�IRUHVW�ODQG�LQ�WKH�
6RXWK�E\�DPRXQWV�UDQJLQJ�IURP�MXVW�RYHU����SHUFHQW�WR�
QHDUO\����SHUFHQW��0XFK�RI�WKH�UHGXFWLRQ��EXW�RQO\�D�VPDOO�
SDUW�RI�WKH�YDULDWLRQ��LV�DWWULEXWDEOH�WR�)HGHUDO�LQFRPH�WD[��
$OO�IDPLO\�IRUHVW�RZQHUV�LQ�WKH�8QLWHG�6WDWHV�IDFH�WKH�VDPH�
)HGHUDO�FDSLWDO�JDLQ�WD[�UDWHV�RQ�WKHLU�QHW�UHWXUQV�IURP�WLPEHU�
KDUYHVWV��7KH�HFRQRPLF�HIIHFW�RI�WKH�WD[�YDULHV�ZLWK�WKH�
IUHTXHQF\�DQG�YDOXH�RI�KDUYHVW�UHWXUQV�DQG�WKH�DPRXQW�RI�
FDSLWDOL]HG�UHIRUHVWDWLRQ�H[SHQVHV��EXW�ZLWKLQ�D�GH¿QHG�DUHD�
WKH�YDULDWLRQ�IDOOV�ZLWKLQ�D�IDLUO\�QDUURZ�UDQJH��,Q�WKH�&RDVWDO�
3ODLQ�6WDWHV��IRU�H[DPSOH��)HGHUDO�LQFRPH�WD[�GHFUHDVHG�WKH�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

SUH�WD[�H[SHFWDWLRQ�YDOXH�E\����WR����SHUFHQW��DQG�LQ�WKH�
$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�E\����WR����SHUFHQW�
�WDEOH�������

,Q�FRQWUDVW��WKH�FXPXODWLYH�EXUGHQ�RI�6WDWH�DQG�ORFDO�
WD[HV�YDULHG�ZLGHO\�DFURVV�WKH�6RXWK��IURP���SHUFHQW�RI�
SUH�WD[�ODQG�H[SHFWDWLRQ�YDOXH�LQ�7HQQHVVHH�WR����SHUFHQW�
LQ�/RXLVLDQD��6RPH�RI�WKH�YDULDWLRQ�FDQ�EH�H[SODLQHG�E\�
WKH�QXPEHU�RI�GLIIHUHQW�WD[HV�D�6WDWH�LPSRVHV��7HQQHVVHH�
HVVHQWLDOO\�OHYLHV�RQO\�D�SURSHUW\�WD[��ZKLOH�/RXLVLDQD�
OHYLHV�KDUYHVW�DQG�LQFRPH�WD[HV�DV�ZHOO�DV�D�SURSHUW\�WD[��
7KH�QXPEHU�RI�WD[HV�OHYLHG�GLG�QRW��KRZHYHU��H[SODLQ�DOO�RI�
WKH�YDULDWLRQ��/LNH�7HQQHVVHH��7H[DV�OHYLHV�RQO\�D�SURSHUW\�
WD[��ZKLOH�OLNH�/RXLVLDQD��0LVVLVVLSSL��OHYLHV�SURSHUW\��
LQFRPH��DQG�KDUYHVW�WD[HV��<HW�IRU�7H[DV�DQG�0LVVLVVLSSL��
WKH�FXPXODWLYH�HIIHFW�RI�6WDWH�DQG�ORFDO�WD[HV�ZDV�QHDU�
WKH�PHGLDQ�IRU�WKH�UHJLRQ��DQG�UHODWLYH�WR�SUH�WD[�ODQG�
H[SHFWDWLRQ�YDOXH��QHDUO\�LGHQWLFDO��WDEOH�������

0RVW�YDULDWLRQ�LQ�WKH�FXPXODWLYH�HIIHFWV�VWHPPHG�IURP�
6WDWH�WR�6WDWH�YDULDELOLW\�LQ�SURSHUW\�WD[�UDWHV��3URSHUW\�
WD[HV�RFFXU�DQQXDOO\�DQG�FDUU\�WKH�JUHDWHVW�HFRQRPLF�EXUGHQ�
RI�DQ\�6WDWH�DQG�ORFDO�WD[��$W�WKH�VDPH�WLPH��SURSHUW\�WD[�
LV�WKH�WD[�WKDW�IDPLO\�IRUHVW�RZQHUV�FDQ�GR�WKH�PRVW�DERXW��
IRU�H[DPSOH��WKH\�FDQ�HQVXUH�WKDW�WKHLU�IRUHVW�ODQG�PHHWV�WKH�
UHTXLUHPHQWV�WR�EH�DVVHVVHG�RU�WD[HG�DW�LWV�FXUUHQW�XVH��6RPH�
6WDWHV�UHTXLUH�D�ZULWWHQ�PDQDJHPHQW�SODQ�WR�TXDOLI\�IRU�WKLV�
EHQH¿W��ZKLFK�HQFRXUDJHV�IRUHVW�VWHZDUGVKLS�ZKLOH�SURYLGLQJ�
WD[�UHOLHI��2ZQHUV�DOVR�FDQ�VHHN�RWKHU�VRXUFHV�RI�LQFRPH�
IURP�WKHLU�IRUHVW�ODQG²WKURXJK��IRU�H[DPSOH��D�KXQWLQJ�
OHDVH��IHH�UHFUHDWLRQ��RU�QRQWLPEHU�IRUHVW�SURGXFWV²WR�RIIVHW�
WKH�DQQXDO�WD[�OHY\��

7KH�)HGHUDO�LQFRPH�WD[�DQG�6WDWH�SURSHUW\�WD[HV�FDUU\�FRVWV�
LQ�DGGLWLRQ�WR�WKHLU�HFRQRPLF�LPSDFW��7KH�)HGHUDO�WD[�ODZ�
FKDQJHV�FRQWLQXDOO\��$OWKRXJK�VRPH�FKDQJHV�DUH�GHVLJQHG�WR�
EHQH¿W�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV��WKH\�KDYH�
WKH�HIIHFW�RI�LQFUHDVLQJ�WKH�FRPSOH[LW\�RI�WKH�ODZ�DQG�WKH�
FRVW�RI�FRPSO\LQJ�ZLWK�LW��$V�ZHOO��6WDWH�WR�6WDWH�YDULDWLRQ�
LQ�SURSHUW\�WD[HV�SURGXFHV�UHODWLYH�GLVDGYDQWDJHV�WR�KROGLQJ�
IRUHVW�ODQG�DQG�PD\�KDYH�WKH�XQLQWHQGHG�FRQVHTXHQFH�RI�
FRQWULEXWLQJ�WR�GLIIHUHQWLDO�UDWHV�RI�GHYHORSPHQW�DPRQJ�
6WDWHV��SDUWLFXODUO\�DW�WKH�XUEDQ�UXUDO�LQWHUIDFH�RU�LQ�DUHDV�
XQGHUJRLQJ�JHQWUL¿FDWLRQ��&XVKLQJ��������

(IIHFW�RI�WKH�)HGHUDO�HVWDWH�WD[²$Q�HVWLPDWHG��������
IRUHVW�HVWDWHV��ZLWK������PLOOLRQ�DFUHV�RI�IDPLO\�RZQHG�
IRUHVW�ODQG��ZHUH�WUDQVIHUUHG�HDFK�\HDU�DW�WKH�GHDWK�RI�WKHLU�
RZQHUV��7KH�PHGLDQ�IRUHVW�DUHD�WUDQVIHUUHG�ZDV�����DFUHV��
2QO\�D�WKLUG�RI�IRUHVW�HVWDWHV�TXDOL¿HG�IRU�DQG�RQH�TXDUWHU�
DSSOLHG�IRU�VSHFLDO�XVH�YDOXDWLRQ�WR�UHGXFH�WKH�)HGHUDO�
HVWDWH�WD[�GXH��,Q�WKUHH�IRXUWKV�RI�WKH�WUDQVIHUV�ZKHUH�LW�ZDV�
XVHG��VSHFLDO�XVH�YDOXDWLRQ�ZDV�DSSOLHG�WR�ERWK�WKH�ODQG�DQG�
WLPEHU��$OWKRXJK�WKLV�PD\�KDYH�EHHQ�QHFHVVDU\�WR�PHHW�WKH�
UHTXLUHPHQWV�IRU�WKH�SURYLVLRQ��LW�SUHFOXGHG�WKH�KDUYHVWLQJ�

RI�WLPEHU�IRU����\HDUV��7KH�UHGXFWLRQ�LQ�WKH�JURVV�YDOXH�RI�
IRUHVW�HVWDWHV�IURP�DSSO\LQJ�VSHFLDO�XVH�YDOXDWLRQ�DYHUDJHG�
����������ZHOO�XQGHU�WKH����������PD[LPXP�EHQH¿W�LQ�HIIHFW�
GXULQJ�WKH�VWXG\�SHULRG�

2ZQHUV�RI�IDPLO\�IRUHVWV�DQG�RWKHU�UXUDO�ODQGV�ZHUH�PDQ\�
WLPHV�PRUH�OLNHO\�WKDQ�RWKHU�WD[SD\HUV�WR�LQFXU�WKH�)HGHUDO�
HVWDWH�WD[��,Q�DERXW�WZR�¿IWKV�RI�WKH�WUDQVIHUV�ZKHUH�)HGHUDO�
HVWDWH�WD[�ZDV�GXH��WLPEHU�RU�ODQG�ZDV�VROG�WR�SD\�SDUW�RU�DOO�
RI�WKH�WD[��6RPH�WKUHH�IRXUWKV�RI�WKH�WLPEHU�VDOHV�DQG�QHDUO\�
WKUHH�¿IWKV�RI�WKH�ODQG�VDOHV�RFFXUUHG�EHFDXVH�RWKHU�HVWDWH�
DVVHWV�ZHUH�QRW�VXI¿FLHQW�WR�SD\�WKH�WD[��7KH�QHHG�WR�VHOO�
WLPEHU�RU�ODQG�WR�SD\�WKH�HVWDWH�WD[�ZDV�QRW�OLPLWHG�WR�VPDOO�
KROGLQJV�DQG�WKH�DUHDV�DIIHFWHG�ZHUH�QRW�LQFRQVHTXHQWLDO��
7KH�PHDQ�IRUHVW�VL]H�RI�RZQHUVKLSV�WKDW�QHHGHG�WR�VHOO�WLPEHU�
ZDV�������DFUHV�DQG�WKH�PHDQ�DUHD�KDUYHVWHG�ZDV�����DFUHV��
WKH�PHDQ�IRUHVW�VL]H�RI�RZQHUVKLSV�WKDW�QHHGHG�WR�VHOO�ODQG�
ZDV�����DFUHV�DQG�WKH�PHDQ�DUHD�VROG�ZDV�����DFUHV�

7KH�UHVSRQVHV�IURP�IRUHVW�RZQHUV�DQG�RWKHU�RZQHUV�RI�
ZRUNLQJ�ODQGV�ZHUH�PRUH�UHPDUNDEOH�IRU�WKHLU�VLPLODULWLHV�
WKDQ�WKHLU�GLIIHUHQFHV��7KH�JURXSV�GLIIHUHG�VWDWLVWLFDOO\�LQ�
MXVW���RI�WKH����FKDUDFWHULVWLFV�VXUYH\HG��ZLWK�PRVW�RI�WKH�
GLIIHUHQFHV�VWHPPLQJ�IURP�WKH�GLIIHUHQW�XVHV�PHPEHUV�RI�WKH�
WZR�JURXSV�PDNH�RI�WKHLU�ODQG�

7KH�UHVXOWV�RI�WKLV�VWXG\�SURYLGH�LQVLJKW�LQWR�WKH�PDJQLWXGH�
RI�WKH�HIIHFW�RI�WKH�)HGHUDO�HVWDWH�WD[�RQ�IDPLO\�RZQHG�
IRUHVWV�DQG�RWKHU�UXUDO�ODQGV��$V�ZHOO��WKH\�VXJJHVW�DYHQXHV�
IRU�GHYHORSPHQW�RI�DQ�HVWDWH�WD[�UHOLHI�SROLF\�WKDW�ZRXOG�
EHQH¿W�ERWK�IRUHVW�DQG�RWKHU�RZQHUV�RI�ZRUNLQJ�ODQGV��6RPH�
HOHPHQWV�RI�VXFK�D�SROLF\�PLJKW�LQFOXGH�

��$�WDUJHWHG�LQFUHDVH�LQ�WKH�HIIHFWLYH�H[HPSWLRQ�DPRXQW�IRU�
HVWDWHV�WKDW�FRQVLVW�ODUJHO\�RI�ZRUNLQJ�ODQGV��VXFK�DV�IDUPV��
UDQFKHV��RU�IRUHVW�ODQG

��5HYLVLRQ�RI�WKH�UHTXLUHPHQWV�IRU�VSHFLDO�XVH�YDOXDWLRQ�
WR�SHUPLW�WLPEHU�KDUYHVWV�PDGH�LQ�DFFRUGDQFH�ZLWK�
D�PDQDJHPHQW�SODQ�GHYHORSHG�LQ�FRQVXOWDWLRQ�ZLWK�D�
TXDOL¿HG�SURIHVVLRQDO�IRUHVWHU

��5HFRJQLWLRQ�RI�D�EXVLQHVV�HQWLW\�IRU�IDPLO\�IDUPV�DQG�
IRUHVWV��WR�KHOS�HQVXUH�WKDW�WKH\�TXDOLI\�IRU�EXVLQHVV�
RULHQWHG�SURYLVLRQV�LQ�WKH�WD[�FRGH�DQG�WR�IDFLOLWDWH�WKH�
WUDQVIHU�RI�ZRUNLQJ�ODQGV�IURP�RQH�JHQHUDWLRQ�WR�DQRWKHU�
�*UHHQH�DQG�RWKHUV�������

(IIHFWLYHQHVV�RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�
VXVWDLQDEOH�SUDFWLFHV²7KH�UHVXOWV�RI�WKH�VXUYH\�RI�6WDWH�
IRUHVWU\�RI¿FLDOV�LQGLFDWH�WKHUH�DUH�FOHDU�GLIIHUHQFHV�DPRQJ�
WKH�LQFHQWLYH�SURJUDPV�DYDLODEOH�WR�IDPLO\�IRUHVW�RZQHUV��
7KH�)RUHVW�6WHZDUGVKLS�3URJUDP��)RUHVW�/DQG�(QKDQFHPHQW�
3URJUDP��DQG�)RUHVW�/HJDF\�3URJUDP²DOO�DGPLQLVWHUHG�
E\�WKH�)RUHVW�6HUYLFH²ZHUH�DPRQJ�WKH�WRS�UDWHG�)HGHUDO�
SURJUDPV�E\�DOO�PHDVXUHV��ERWK�RYHUDOO�DQG�IRU�LQGLYLGXDO�
DWWULEXWHV��$OO�WKUHH�SURJUDPV�VWUHVV�PXOWLSOH�REMHFWLYHV��EXW�



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

WKHLU�FOLHQWHOH�LV�OLPLWHG�WR�IRUHVW�RZQHUV��7KH�RWKHU�)HGHUDO�
LQFHQWLYH�SURJUDPV�KDYH�IRUHVWU\�HPSKDVHV��EXW�WKHLU�FOLHQWHOH�
LQFOXGHV�IDUPHUV�DQG�UDQFKHUV�DV�ZHOO�DV�IRUHVW�RZQHUV�

5HJDUGOHVV�RI�WKHLU�RULHQWDWLRQ�RU�DGPLQLVWUDWLYH�DJHQF\��
KRZHYHU��DOO�RI�WKH�)HGHUDO�SURJUDPV�VFRUHG�LQ�RU�QHDU�WKH�
YHU\�HIIHFWLYH�UDQJH�IRU�SUDFWLFHV�UHPDLQLQJ�LQ�SODFH�DQG�
DFUHV�UHPDLQLQJ�LQ�IRUHVW�RYHU�WLPH��WDEOH��������7KLV�¿QGLQJ�
VSHDNV�WR�WKH�SDUWLFLSDWLQJ�RZQHUV¶�ORQJ�WHUP�FRPPLWPHQW�WR�
WKH�VXSSRUWHG�SUDFWLFHV�DV�ZHOO�DV�WKH�ORQJ�WHUP�HIIHFWLYHQHVV�
RI�WKH�SURJUDPV�WKHPVHOYHV�

3URJUDPV�VSRQVRUHG�E\�6WDWHV��LQGXVWU\�¿UPV�DQG�6WDWH�
IRUHVWU\�DVVRFLDWLRQV��DQG�QRQJRYHUQPHQWDO�RUJDQL]DWLRQV�
JHQHUDOO\�ZHUH�PRUH�QDUURZO\�WDUJHWHG�WKDQ�)HGHUDO�
SURJUDPV��DQG�VFRUHG�KLJKHU�IRU�VSHFL¿F�DWWULEXWHV��6XFK�
WDUJHWHG�SURJUDPV�KDYH�WKH�SRWHQWLDO�WR�RXWSHUIRUP�JHQHUDO�
FRQVHUYDWLRQ�SURJUDPV�IRU�UHJLRQDO�FRQFHUQV��HPHUJLQJ�
LVVXHV��IRU�H[DPSOH��LQYDVLYH�VSHFLHV�FRQWURO��RU�ZKHUH�
SURJUDP�IXQGLQJ�LV�FRQVWUDLQHG�

7KH�¿QGLQJV�IURP�WKH�VXUYH\�RI�IRUHVWU\�RI¿FLDOV�PXVW�
EH�LQWHUSUHWHG�ZLWK�UHVSHFW�WR�DFUHV�HQUROOHG�LQ�LQFHQWLYH�
SURJUDPV��UDWKHU�WKDQ�E\�DOO�DFUHV�KHOG�E\�IDPLO\�IRUHVW�
RZQHUV��7KH�UHVXOWV�RI�WKH�IRUHVW�RZQHU�IRFXV�JURXSV�FOHDUO\�
VKRZHG�WKDW�SXEOLF�DQG�SULYDWH�¿QDQFLDO�LQFHQWLYH�SURJUDPV�
SOD\�RQO\�D�OLPLWHG�UROH�LQ�SURPRWLQJ�VXVWDLQDEOH�SUDFWLFHV�RQ�
IDPLO\�RZQHG�IRUHVW�ODQG��2QH�UHDVRQ�LV�WKDW�IXQGLQJ�RI�WKH�
SURJUDPV�OLPLWV�WKH�QXPEHU�RI�DFUHV�WKDW�PD\�EH�HQUROOHG��
$QRWKHU�LV�WKDW�PDQ\�IRUHVW�RZQHUV�UHPDLQ�XQDZDUH�WKDW�
WKH�SURJUDPV�H[LVW��2ZQHU�DZDUHQHVV�RI�)HGHUDO�¿QDQFLDO�
LQFHQWLYH�SURJUDPV��IRU�H[DPSOH��SHDNHG�LQ�WKH�PRGHUDWHO\�
LQHIIHFWLYH�UDQJH��WDEOH�������-DFREVRQ�DQG�RWKHUV�������

6RXWKHUQ�IRUHVW�RZQHUV�VKDUH�IRXU�VWURQJO\�KHOG�VHQWLPHQWV�
ZLWK�IDPLO\�IRUHVW�RZQHUV�QDWLRQZLGH��

��7KHLU�UHDVRQV�IRU�RZQLQJ�IRUHVW�ODQG�DUH�PRUH�VWURQJO\�
OLQNHG�WR�VHOI�LGHQWLW\�WKDQ�WR�SUR¿W��

��7KH\�KDYH�D�VWURQJ�HWKLF�RI�FRQVHUYDWLRQ�WRZDUG�WKHLU�ODQG��
��7KH�FRQFHSW�RI�VXVWDLQDEOH�IRUHVWU\�UHVRQDWHV�ZLWK�WKHP��
DOWKRXJK�WKH\�DUH�QRW�HQWLUHO\�FOHDU�DV�WR�LWV�PHDQLQJ��DQG�

��7KH\�DUH�PRUH�LQWHUHVWHG�LQ�IDFH�WR�IDFH�WHFKQLFDO�
DVVLVWDQFH�WKDQ�LQFHQWLYH�SURJUDPV�RU�EHQH¿FLDO�WD[�
SURYLVLRQV�

)RUHVW�RZQHU�RUJDQL]DWLRQ�PHPEHUV�LQ�WKH�6RXWK�ZHUH�PRUH�
IRFXVHG�RQ�PDQDJLQJ�WLPEHU�IRU�SUR¿W�WKDQ�RZQHUV�LQ�RWKHU�
UHJLRQV��EXW�VWLOO�RSHUDWHG�ZLWKLQ�WKHVH�EURDG�VKDUHG�WKHPHV�
�'DQLHOV�DQG�RWKHUV�������

6LQFH�WKH�UHVHDUFK�GHVFULEHG�LQ�WKLV�FKDSWHU�ZDV�FRPSOHWHG��
IXQGLQJ�DQG�OHJLVODWLYH�FKDQJHV�KDYH�RFFXUUHG�LQ�WKH�
¿QDQFLDO�LQFHQWLYH�SURJUDPV�DYDLODEOH�IRU�IDPLO\�IRUHVW�
RZQHUV��7KH�)RUHVW�/DQG�(QKDQFHPHQW�3URJUDP��DPRQJ�WKH�

WRS�UDWHG�SURJUDPV��UHFHLYHG�QR�IXQGLQJ�EH\RQG�LWV�LQLWLDO�
DOORFDWLRQ��)RUHVW�6HUYLFH�GLVWULEXWLRQV�WR�6WDWHV�HQGHG�LQ�
�����DQG�WKH�SURJUDP�ZDV�QRW�UHDXWKRUL]HG�LQ�WKH������
)DUP�%LOO��3�/������������$V�ZHOO��WKH�)DUP�%LOO�PRGL¿HG�
SURYLVLRQV�RI�WKH�(QYLURQPHQWDO�4XDOLW\�,QFHQWLYHV�3URJUDP�
DQG�RWKHU�SURJUDPV�DGPLQLVWHUHG�E\�WKH�)DUP�6HUYLFH�
$JHQF\�DQG�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�WR�
LQFOXGH�PDQDJHPHQW�DQG�FRQVHUYDWLRQ�SUDFWLFHV�RQ�IDPLO\�
RZQHG�IRUHVW�ODQG�DV�HOLJLEOH�IRU�DVVLVWDQFH��,W�DOVR�DGGHG�
SURWHFWLRQ�RI�IRUHVWV�IURP�WKUHDWV�VXFK�DV�LQYDVLYH�VSHFLHV��
LQVHFWV��DQG�GLVHDVH�DV�D�QDWLRQDO�SULRULW\�IRU�)HGHUDO�
DVVLVWDQFH�DQG�HVWDEOLVKHG�WKH�(PHUJHQF\�)RUHVW�5HVWRUDWLRQ�
3URJUDP�WR�DGGUHVV�WKH�QHZ�SULRULW\��*RUWH�������*UHHQH�
DQG�RWKHUV��������

7KH�HIIHFW�RI�WKHVH�FKDQJHV�KDV�ODUJHO\�EHHQ�WR�VKLIW�LQFHQWLYH�
SURJUDPV�IRU�IDPLO\�IRUHVW�RZQHUV�IURP�WKH�)RUHVW�6HUYLFH�
WR�VLVWHU�DJHQFLHV�ZLWKLQ�WKH�'HSDUWPHQW�RI�$JULFXOWXUH�
ZKRVH�WUDGLWLRQDO�IRFXV�KDV�EHHQ�IDUPHUV�DQG�UDQFKHUV��7KH�
FKDOOHQJH�IRU�WKH�)RUHVW�6HUYLFH�ZLOO�EH�WR�¿QG�QHZ�ZD\V�WR�
GHOLYHU�GLUHFW�DVVLVWDQFH�WR�ODQGRZQHUV�DQG�WR�FRRUGLQDWH�
SURJUDP�GHOLYHU\�ZLWK�RWKHU�)HGHUDO�DQG�6WDWH�DJHQFLHV��

.LOJRUH�DQG�RWKHUV��������SURSRVHG�QLQH�
UHFRPPHQGDWLRQV�IRU�ÀQDQFLDO�LQFHQWLYH�
SURJUDPV�

�� ,QFUHDVH�IXQGLQJ�DQG�DYDLODELOLW\�RI�RQH�RQ�RQH�
WHFKQLFDO�DVVLVWDQFH�IURP�ERWK�H[WHQVLRQ�IRUHVWHUV�
DQG�6WDWH�VHUYLFH�IRUHVWHUV��

��$SSURDFK�WKH�FRQFHSW�RI�IRUHVW�VXVWDLQDELOLW\�
WKURXJK�WHFKQLFDO�DVVLVWDQFH�WKDW�DGGUHVVHV�
RZQHUVҋ�ORQJ�WHUP�VWHZDUGVKLS�DQG�IDPLO\�OHJDF\�
REMHFWLYHV�UDWKHU�WKDQ�WKURXJK�FHUWLÀFDWLRQ��

��0DNH�D�ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQ�D�
UHTXLUHPHQW�WR�SDUWLFLSDWH�LQ�DOO�LQFHQWLYH�
SURJUDPV�

��'HVLJQ�LQFHQWLYH�SURJUDPV�WR�SXW�IRUHVW�RZQHUV�
LQ�GLUHFW�FRQWDFW�ZLWK�D�IRUHVWHU�RU�RWKHU�QDWXUDO�
UHVRXUFH�SURIHVVLRQDO�

��'HVLJQ�VRPH�LQFHQWLYH�SURJUDPV�ZLWK�VXIÀFLHQW�
ÁH[LELOLW\�WR�DGGUHVV�UHJLRQDO�GLIIHUHQFHV�LQ�IRUHVW�
FKDUDFWHULVWLFV��IRUHVW�KHDOWK�FRQFHUQV��RU�IRUHVW�
RZQHU�REMHFWLYHV�

��/LQN�LQFHQWLYHV�GLUHFWO\�WR�VWHZDUGVKLS�SUDFWLFHV�
LQVWHDG�RI�JHQHUDO�IRUHVW�PDQDJHPHQW�SUDFWLFHV�

��)XQG�FRVW�VKDUH�DSSOLFDWLRQV�DFFRUGLQJ�WR�
WKHLU�H[SHFWHG�HQYLURQPHQWDO�EHQHÀW�LQVWHDG�RI�
ÀUVW�FRPH�ÀUVW�VHUYHG�

��0DLQWDLQ�DGHTXDWH�IXQGLQJ�DQG�VWDEOH�SURJUDP�
UHTXLUHPHQWV�IRU�ÀQDQFLDO�LQFHQWLYHV�RYHU�WKH�ORQJ�
WHUP��DQG

��0DNH�WKH�UHTXLUHPHQWV�IRU�RZQHUV�WR�SDUWLFLSDWH�
LQ�ÀQDQFLDO�LQFHQWLYH�SURJUDPV�PRUH�XQLIRUP��DQG�
FRRUGLQDWH�SURJUDP�DGPLQLVWUDWLRQ�DQG�GHOLYHU\�
PRUH�FORVHO\�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW
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$GGLWLRQDO�UHVHDUFK�LV�QHHGHG�WR�XSGDWH�DQG�YDOLGDWH�WKH�
¿QGLQJV�RI�HDFK�RI�WKH�VWXGLHV�GLVFXVVHG�DERYH�IRU�FXUUHQW�
OHJLVODWLRQ��DQG�WR�REWDLQ�ODUJHU�DQG�EURDGHU�VDPSOHV�RI�
IDPLO\�IRUHVW�RZQHUV��$GGLWLRQDO�ZRUN�DOVR�LV�QHHGHG�WR�
DVVHVV�WKH�SROLF\�LPSOLFDWLRQV�WKDW�DULVH�IURP�WKH�VWXGLHV��
LQFOXGLQJ�

�� ,GHQWLI\�DQG�HYDOXDWH�SURJUDP�DSSURDFKHV�IRU�LPSURYLQJ�
IDPLO\�IRUHVW�RZQHU�DZDUHQHVV�DQG�XVH�RI�EHQH¿FLDO�LQFRPH�
WD[�SURYLVLRQV��LQFOXGLQJ�DVVLVWLQJ�RZQHUV�WR�GHYHORS�
ZULWWHQ�IRUHVW�PDQDJHPHQW�SODQV��HQFRXUDJLQJ�WKHP�
WR�SDUWLFLSDWH�LQ�IRUHVW�RZQHU�RUJDQL]DWLRQV��DQG�EHWWHU�
LQIRUPLQJ�WKHP�RI�WKH�WD[�DVSHFWV�RI�QRQWLPEHU�IRUHVW�XVHV�

�� ,GHQWLI\�DQG�HYDOXDWH�DSSURDFKHV�WR�GHYHORS�DQ�HVWDWH�WD[�
UHOLHI�SROLF\�IRU�RZQHUV�RI�IRUHVWV�DQG�RWKHU�ZRUNLQJ�ODQGV��
LQFOXGLQJ�D�WDUJHWHG�LQFUHDVH�LQ�WKH�H[HPSWLRQ�DPRXQW�
IRU�HVWDWHV�WKDW�FRQVLVW�ODUJHO\�RI�ZRUNLQJ�ODQG��UHYLVLQJ�
WKH�UHTXLUHPHQWV�IRU�VSHFLDO�XVH�YDOXDWLRQ�WR�SHUPLW�
WLPEHU�KDUYHVWV�PDGH�LQ�DFFRUGDQFH�ZLWK�DQ�DSSURYHG�
PDQDJHPHQW�SODQ��DQG�GHYHORSLQJ�D�EXVLQHVV�HQWLW\�WDLORUHG�
IRU�RZQHUV�RI�IDPLO\�IDUPV�DQG�IRUHVWV�

��0RQLWRU�WKH�GHYHORSPHQW�RI�SURSHUW\�WD[�SURYLVLRQV�
LQWHQGHG�WR�UHGXFH�XUEDQ�VSUDZO�DQG�HQFRXUDJH�SURYLVLRQ�
RI�HFRV\VWHP�VHUYLFHV�IURP�UXUDO�ODQG��DQG�H[DPLQH�WKH�
OHYHO�RI�WKHLU�VXFFHVV�

��'HWHUPLQH�ZKHWKHU�SURSHUW\�WD[HV�RQ�IDPLO\�IRUHVW�ODQG�DW�
WKH�XUEDQ�UXUDO�LQWHUIDFH�UHPDLQ�VWDEOH�RYHU�WLPH�RU�ULVH�LQ�
UHVSRQVH�WR�GHYHORSPHQW�SUHVVXUHV�

��'HWHUPLQH�ZKHWKHU�SURSHUW\�WD[�GLIIHUHQWLDOV�LQ�
QHLJKERULQJ�6WDWHV�FRQWLQXH�RU�GLPLQLVK�RYHU�WLPH�

/LWWOH�LV�NQRZQ�DERXW�WKH�HIIHFW�RI�WKH�FKDQJHV�WR�¿QDQFLDO�
LQFHQWLYH�SURJUDPV�PDGH�E\�WKH������)DUP�%LOO��ZKLFK�
VKLIWHG�PDMRU�UHVSRQVLELOLW\�IRU�SURJUDP�DGPLQLVWUDWLRQ�
IURP�WKH�)RUHVW�6HUYLFH�WR�VLVWHU�DJHQFLHV�LQ�WKH�'HSDUWPHQW�
RI�$JULFXOWXUH��5HVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�WKH�HIIHFWV�
RI�WKLV�VKLIW�RQ�6WDWH�IRUHVWU\�DJHQF\�SDUWQHUV��IDPLO\�IRUHVW�
RZQHUV��DQG�WKH�QXPEHU�RI�IDPLO\�IRUHVW�DFUHV�WUHDWHG�

$QG�¿QDOO\��WKH�SHULRG�����±�����KDV�SURYLGHG�D�YHULWDEOH�
ODERUDWRU\�RQ�WKH�HIIHFWV�RI�FRQWLQXDOO\�FKDQJLQJ�WD[�
SURYLVLRQV��5HVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�
VXFK�WD[�XQFHUWDLQW\�RQ�WKH�PDQDJHPHQW�GHFLVLRQV�RI�IDPLO\�
IRUHVW�RZQHUV��

$&.12:/('*0(176

2XU�WKDQNV�WR�5REHUW�-��'HH�DQG�+HDWKHU�,UZLQ��'HSDUWPHQW�
RI�)RUHVWU\�DQG�1DWXUDO�5HVRXUFHV��&OHPVRQ�8QLYHUVLW\��
'DYLG�+��1HZPDQ��'HSDUWPHQW�RI�)RUHVW�DQG�1DWXUDO�
5HVRXUFH�0DQDJHPHQW��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN��7HG�
%HDXYDLV��&RRSHUDWLYH�)RUHVWU\��8�6��)RUHVW�6HUYLFH��6WHYHQ�
+��%XOODUG��7HPSOH�&ROOHJH�RI�)RUHVWU\�DQG�$JULFXOWXUH��

6WHSKHQ�)��$XVWLQ�6WDWH�8QLYHUVLW\��6WHSKHQ�(��'DQLHOV��
'HSDUWPHQW�RI�6RFLRORJ\��6RFLDO�:RUN��DQG�$QWKURSRORJ\��
8WDK�6WDWH�8QLYHUVLW\��0LFKDHO�*��-DFREVRQ��6FKRRO�RI�)RUHVW�
5HVRXUFHV��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\��DQG�0LFKDHO�/��
.LOJRUH��'HSDUWPHQW�RI�)RUHVW�5HVRXUFHV��8QLYHUVLW\�RI�
0LQQHVRWD�

/,7(5$785(�&,7('

$PHULFDQ�7UHH�)DUP�6\VWHP�:HE�VLWH��������$ERXW�XV��KWWS���ZZZ�
� WUHHIDUPV\VWHP�RUJ�DERXW�DPHULFDQ�WUHH�IDUP�V\VWHP��>'DWH�DFFHVVHG��
$XJXVW���������@�

$QGHUVRQ��:�&��������7KH�VPDOO�IRUHVW�ODQGRZQHU�DQG�KLV�ZRRGODQG��6WQ��
3DS�������$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ�����S�

%DLOH\��3�'���+DQH\��+�/���-U���&DOOLKDQ��'�6��>DQG�RWKHUV@��������,QFRPH�WD[�
FRQVLGHUDWLRQV�IRU�IRUHVW�ODQGRZQHUV�LQ�WKH�6RXWK��D�FDVH�VWXG\�LQ�WD[�
SODQQLQJ��-RXUQDO�RI�)RUHVWU\�����������±���

%DQNUDWH�FRP��������&OLFN�RQ�RXU�PDS�WR�FKHFN�WD[HV�LQ�\RXU�6WDWH��KWWS���
ZZZ�EDQNUDWH�FRP�¿QDQFH�WD[HV�FKHFN�WD[HV�LQ�\RXU�VWDWH�DVS[��>'DWH�
DFFHVVHG��$XJXVW���������@�

%DXJKPDQ��0���5HLFKHQEDFK��0��������3URSHUW\�WD[�UHOLHI�IRU�IRUHVW�
ODQGRZQHUV��3UHVHQWDWLRQ�DW�IXHOLQJ�WKH�IXWXUH��WKH�UROH�RI�ZRRG\�
ELRPDVV�IRU�HQHUJ\�ZRUNVKRS��$SULO�����6W��&ORXG��01��KWWS���ZZZ�
H[WHQVLRQ�XPQ�HGX�DJURIRUHVWU\�FRPSRQHQWV�3URSHUW\�7D[�5HOLHI�
)RUHVW�/DQGRZQHUV�SGI��>'DWH�DFFHVVHG��$XJXVW���������@�

%HFNHU��-���-DFREVRQ��0��������3UHVHUYLQJ�WKH�IDPLO\�ZRRGV��WRROV�WR�KHOS�
JXLGH�WUDQVIHU�WR�WKH�QH[W�JHQHUDWLRQ�RI�ODQGRZQHUV��3XEO��1$±,1±
��±����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��1RUWKHDVWHUQ�$UHD�6WDWH�DQG�3ULYDWH�)RUHVWU\�����S�

%HWWLQJHU��3���+DQH\��+�/���-U���6LHJHO��:�&��������7KH�LPSDFW�RI�)HGHUDO�DQG�
6WDWH�LQFRPH�WD[HV�RQ�WLPEHU�LQFRPH�LQ�WKH�6RXWK�IROORZLQJ�WKH������
7D[�5HIRUP�$FW��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

%HWWLQJHU��3���+DQH\��+�/���-U���6LHJHO��:�&��������7KH�LPSDFW�RI�)HGHUDO�DQG�
6WDWH�LQFRPH�WD[HV�RQ�WLPEHU�LQFRPH�LQ�WKH�:HVW�IROORZLQJ�WKH������7D[�
5HIRUP�$FW��:HVWHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\����������±���

%LUFK��7�:��������3ULYDWH�IRUHVW�ODQG�RZQHUV�RI�WKH�8QLWHG�6WDWHV��������
5HVRXU��%XOO��1(±�����5DGQRU��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ������S�

%OLVV��-�&���0DUWLQ��$�-��������+RZ�WUHH�IDUPHUV�YLHZ�PDQDJHPHQW�
LQFHQWLYHV��-RXUQDO�RI�)RUHVWU\�����������±�������

%URFNHWW��&�'���*HUKDUG��/��������1,3)�WD[�LQFHQWLYHV��GR�WKH\�PDNH�D�
GLIIHUHQFH"�-RXUQDO�RI�)RUHVWU\�����������±���

%XWOHU��%�-��������)RUHVW�RZQHUVKLS��,Q��)RUHVW�UHVRXUFHV�LQ�WKH�8QLWHG�
6WDWHV��������D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�6HUYLFH������
53$�DVVHVVPHQW��*HQ��7HFK��5HS��:2±����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����±���

%XWOHU��%�-���+HZHV��-�+���&DWDQ]DUR��3��>DQG�RWKHUV@��������(IIHFWV�RI�
)HGHUDO��6WDWH��DQG�ORFDO�WD[�SROLFLHV�RQ�IDPLO\�IRUHVW�RZQHUV��WHFKQLFDO�
UHSRUW��))5&�5HV��3DS��1R�����������$PKHUVW��0$��)DPLO\�)RUHVW�
5HVHDUFK�&HQWHU�����S���

%XWOHU��%�-���/HDWKHUEHUU\��(�&��������$PHULFD¶V�IDPLO\�IRUHVW�RZQHUV��
-RXUQDO�RI�)RUHVWU\�����������±���

&&+��������&&+�WD[�EULH¿QJ�������7D[�5HOLHI�-RE�&UHDWLRQ�$FW��6SHFLDO�
5HSRUW��&KLFDJR��,/��&&+��$�:ROWHUV�.OXZHU�%XVLQHVV�����S�

&&+��������&&+�WD[�EULH¿QJ��$PHULFDQ�7D[SD\HU�5HOLHI�$FW�RI�������
6SHFLDO�5HSRUW��&KLFDJR��,/��&&+��$�:ROWHUV�.OXZHU�%XVLQHVV�����S��



���
&+$37(5������(IIHFW�RI�7D[HV�DQG�)LQDQFLDO�,QFHQWLYHV�RQ�)DPLO\�2ZQHG�)RUHVW�/DQG

&KDQJ��6�-��������8�6��IRUHVW�SURSHUW\�WD[DWLRQ�V\VWHPV�DQG�WKHLU�HIIHFWV��,Q��
3URFHHGLQJV��6\PSRVLXP�RQ�QRQLQGXVWULDO�SULYDWH�IRUHVWV��OHDUQLQJ�IURP�
WKH�SDVW��SURVSHFWV�IRU�WKH�IXWXUH��6W��3DXO��01��8QLYHUVLW\�RI�0LQQHVRWD�
([WHQVLRQ�6HUYLFH�����±�����

&KULVWHQVHQ��:�:���*UDIWRQ��$�(��������&KDUDFWHULVWLFV��REMHFWLYHV��
DQG�PRWLYDWLRQV�RI�ZRRGODQG�RZQHUV�LQ�:HVW�9LUJLQLD��%XOO�������
0RUJDQWRZQ��:9��:HVW�9LUJLQLD�8QLYHUVLW\��$JULFXOWXUDO�([SHULPHQW�
6WDWLRQ�����S�

&ORXG��0�&��������3URPRWLQJ�IRUHVW�PDQDJHPHQW�ZLWK�RZQHUV�RI�PHGLXP�
VL]HG�SDUFHOV�RI�ODQG��-RXUQDO�RI�)RUHVWU\���������±����

&XVKLQJ��7�/��������$�FRPSDULVRQ�RI�WKH�UHODWLYH�UHGXFWLRQ�LQ�ODQG�
H[SHFWDWLRQ�YDOXH�GXH�WR�WD[DWLRQ�RI�SULYDWH�IRUHVW�ODQG�LQ�WKH�8QLWHG�
6WDWHV��$WKHQV��*$��8QLYHUVLW\�RI�*HRUJLD������S��3K�'��GLVVHUWDWLRQ��

'DQD��6�7���)DLUID[��6��������)RUHVW�DQG�UDQJH�SROLF\��1HZ�<RUN��0F*UDZ�
+LOO�%RRN�&R������S�

'DQLHOV��6�(���.LOJRUH��0�$���-DFREVRQ��0�*��>DQG�RWKHUV@��������([DPLQLQJ�
WKH�FRPSDWLELOLW\�EHWZHHQ�IRUHVWU\�LQFHQWLYH�SURJUDPV�LQ�WKH�8�6��DQG�
WKH�SUDFWLFH�RI�VXVWDLQDEOH�IRUHVW�PDQDJHPHQW��)RUHVWV����������±����
KWWS���ZZZ�PGSL�FRP��������������������>'DWH�DFFHVVHG���
$XJXVW���������@�

'DQLHOV��6�(���:DONHU��*�%��������:RUNLQJ�WKURXJK�HQYLURQPHQWDO�FRQÀLFW��
WKH�FROODERUDWLYH�OHDUQLQJ�DSSURDFK��:HVWSRUW��&7��3UDHJHU�3XEOLVKHUV��
����S�

'LDORJ�*URXS�RQ�)RUHVWHG�/DQGV�DQG�7D[DWLRQ��������.HHSLQJ�IRUHVWV�DV�
IRUHVWV��UHFRPPHQGDWLRQV�IRU�UHGXFLQJ�IRUHVW�IUDJPHQWDWLRQ�RQ�SULYDWH�
ODQG�LQ�WKH�8QLWHG�6WDWHV�WKURXJK�FKDQJHV�LQ�)HGHUDO�WD[�SROLF\��'LOORQ��
&2��0HULGLDQ�,QVWLWXWH�����S�

'LOOPDQ��'�$��������0DLO�DQG�WHOHSKRQH�VXUYH\V��WKH�WRWDO�GHVLJQ�PHWKRG��
1HZ�<RUN��:LOH\�,QWHUVFLHQFH������S�

'LOOPDQ��'�$��������0DLO�DQG�,QWHUQHW�VXUYH\V��WKH�WDLORUHG�GHVLJQ�PHWKRG��
�G�HG��1HZ�<RUN��-RKQ�:LOH\������S�

(JDQ��$���*LEVRQ��'���:KLSNH\��5��������(YDOXDWLQJ�WKH�HIIHFWLYHQHVV�RI�
WKH�IRUHVW�VWHZDUGVKLS�SURJUDP�LQ�:HVW�9LUJLQLD��-RXUQDO�RI�)RUHVWU\�����
���������±���

)DUUHOO��-�+��������7KH�VPDOO�ZRRGODQG�RZQHU�LQ�WKH�0LVVRXUL�2]DUNV²D�
FORVH�XS��5HV��3DS��&6±����&ROXPEXV��2+��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��&HQWUDO�6WDWHV�)RUHVW�([SHULPHQW�6WDWLRQ��
���S�

)HFVR��5�6���.DLVHU��+�)���5R\HU��-�3��>DQG�RWKHUV@��������0DQDJHPHQW�
SUDFWLFHV�DQG�UHIRUHVWDWLRQ�GHFLVLRQV�IRU�KDUYHVWHG�VRXWKHUQ�SLQHODQGV��
6WDII�5HS��$*(6��������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH��6WDWLVWLFDO�5HSRUWLQJ�6HUYLFH�����S�

)ROZHLOHU��$�'���9DX[��+�-��������3ULYDWH�IRUHVW�ODQG�RZQHUVKLS�DQG�
PDQDJHPHQW�LQ�WKH�OREOROO\�VKRUWOHDI�W\SH�RI�/RXLVLDQD��-RXUQDO�RI�
)RUHVWU\�������������±����

)RUHV7HFK�,QWHUQDWLRQDO��������6L06������LQGLYLGXDO�VWDQG�VLPXODWRU��
:DWNLQVYLOOH��*$��)RUHV7HFK�,QWHUQDWLRQDO�//&��

*D\HU��3�'���+DQH\��+�/���-U���+LFNPDQ��&�$��������)LQDQFLDO�LPSDFW�RI�
FXUUHQW�XVH�DVVHVVPHQW�RI�IRUHVW�ODQG�LQ�9LUJLQLD��5HV��3DS��62������
1HZ�2UOHDQV��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
)RUHVW�([SHULPHQW�6WDWLRQ�����S�

*RUWH��5�:��������&56�UHSRUW�IRU�&RQJUHVV��IRUHVWU\�LQ�WKH������)DUP�
%LOO��2UGHU�&RGH�5/�������:DVKLQJWRQ��'&��&RQJUHVVLRQDO�5HVHDUFK�
6HUYLFH�����S�

*UDQVNRJ��-�(���+DLQHV��7���*UHHQH��-�/��>DQG�RWKHUV@��������3ROLFLHV��
UHJXODWLRQV��DQG�ODZV��,Q��6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��
7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±�����&KDSWHU���

*UHHQH��-�/��������7KH�HFRQRPLF�HIIHFW�RI�)HGHUDO�LQFRPH�WD[�LQFHQWLYHV�
LQ�VRXWKHUQ�WLPEHU�W\SHV��,Q��0HHWLQJ�LQ�WKH�PLGGOH��3URFHHGLQJV�RI�WKH�
�����6RFLHW\�RI�$PHULFDQ�)RUHVWHUV�QDWLRQDO�FRQYHQWLRQ��%HWKHVGD��0'��
6RFLHW\�RI�$PHULFDQ�)RUHVWHUV�����±�����

*UHHQH��-�/���%ODWQHU��.�$��������,GHQWLI\LQJ�ZRRGODQG�RZQHU�
FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�WLPEHU�PDQDJHPHQW��)RUHVW�6FLHQFH������
���±�����

*UHHQH��-�/���%XOODUG��6�+���&XVKLQJ��7�/��>DQG�RWKHUV@��������(IIHFW�RI�WKH�
)HGHUDO�HVWDWH�WD[�RQ�QRQLQGXVWULDO�SULYDWH�IRUHVW�KROGLQJV��-RXUQDO�RI�
)RUHVWU\������������±����

*UHHQH��-�/���'DQLHOV��6�(���.LOJRUH��0�$��>DQG�RWKHUV@��������(IIHFWLYHQHVV�
RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�VXVWDLQDEOH�IRUHVWU\�LQ�WKH�
:HVW��:HVWHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

*UHHQH��-�/���6LHJHO��:�&���+RRYHU��:�/��>DQG�RWKHUV@��������)RUHVW�
ODQGRZQHUV¶�JXLGH�WR�WKH�)HGHUDO�LQFRPH�WD[��$JULF��+DQGE�������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S��

*UHHQH��-�/���6WUDND��7�-���'HH��5�-��������1RQLQGXVWULDO�SULYDWH�IRUHVW�
RZQHU�XVH�RI�)HGHUDO�LQFRPH�WD[�SURYLVLRQV��)RUHVW�3URGXFWV�-RXUQDO��
����������±����

*UHJRU\��*�5��������)RUHVW�UHVRXUFH�HFRQRPLFV��1HZ�<RUN��7KH�5RQDOG�
3UHVV�&R������S�

+DQH\��+�/���-U��������)OH[LEOH�WD[�VWUDWHJLHV��SDUW���RI����)RUHVW�/DQGRZQHU�
0DJD]LQH�����������±���

+HOPV��-�$���HG��������7KH�GLFWLRQDU\�RI�IRUHVWU\��%HWKHVGD��0'��6RFLHW\�RI�
$PHULFDQ�)RUHVWHUV������S�

+LEEDUG��&�0���.LOJRUH��0�$���(OOHIVRQ��3�9��������3URSHUW\�WD[DWLRQ�
RI�SULYDWH�IRUHVWV�LQ�WKH�8QLWHG�6WDWHV��D�QDWLRQDO�UHYLHZ��-RXUQDO�RI�
)RUHVWU\������������±���

+LFNPDQ��&�$��������3URSHUW\�WD[�LPSDFWV�RI�FXUUHQW�XVH�DVVHVVPHQW�
RI�IRUHVW�DQG�RWKHU�UXUDO�ODQG�LQ�7HQQHVVHH��5HV��3DS��62������1HZ�
2UOHDQV��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S�

+LFNPDQ��&�$���&URZWKHU��.�'��������(FRQRPLF�LPSDFWV�RI�FXUUHQW�XVH�
DVVHVVPHQW�RI�UXUDO�ODQG�LQ�WKH�(DVW�7H[DV�SLQH\ZRRGV�UHJLRQ��5HV��3DS��
62������1HZ�2UOHDQV��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�)RUHVW�([SHULPHQW�6WDWLRQ�����S�

+RRYHU��:�/���.RRQW]��0��������7LPEHU�WD[�PDQDJHPHQW�IRU�IDPLO\�IRUHVW�
RZQHUV��0HULGLDQ��,'��7LPEHU�7D[�//&������S��

+RZDUG��7�(��������(VWDWH�SODQQLQJ�IRU�QRQLQGXVWULDO�IRUHVW�RZQHUV��/DQG�
(FRQRPLFV������������±����

,QWHUQDO�5HYHQXH�6HUYLFH�������������DGMXVWHG�LWHPV��YDOXDWLRQ�RI�TXDOL¿HG�
UHDO�SURSHUW\�LQ�GHFHGHQW¶V�JURVV�HVWDWH��,QWHUQDO�5HYHQXH�%XOOHWLQ��
�������������

,QWHUQDO�5HYHQXH�6HUYLFH��������3DUW�,,,��$GPLQLVWUDWLYH��SURFHGXUDO��DQG�
PLVFHOODQHRXV��,QWHUQDO�5HYHQXH�%XOOHWLQ�������������������

-DFREVRQ��0�*���*UHHQH��-�/���6WUDND��7�-��>DQG�RWKHUV@��������,QÀXHQFH�DQG�
HIIHFWLYHQHVV�RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�VXVWDLQDEOH�
IRUHVWU\�LQ�WKH�6RXWK��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\�����������±���

-DFREVRQ��0���0F'LOO��0��������$�KLVWRULFDO�UHYLHZ�RI�IRUHVW�SURSHUW\�
WD[HV�LQ�3HQQV\OYDQLD��LPSOLFDWLRQV�IRU�VSHFLDO�IRUHVW�ODQG�WD[�SURJUDPV��
1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\�����������±���

-DPHV��/�0���+RIIPDQ��:�3���3D\QH��0�$��������3ULYDWH�IRUHVW�
ODQGRZQHUVKLS�DQG�PDQDJHPHQW�LQ�FHQWUDO�0LVVLVVLSSL��7HFK��%XOO������
6WDWH�&ROOHJH��06��0LVVLVVLSSL�6WDWH�&ROOHJH��$JULFXOWXUDO�([SHULPHQW�
6WDWLRQ�����S�

.D\V��-���6FKXOW]��9�0��������7D[�DQG�HVWDWH�SODQQLQJ�IRU�0DU\ODQG�IRUHVW�
ODQGRZQHUV��)DFW�6KHHW������&ROOHJH�3DUN��0'��8QLYHUVLW\�RI�0DU\ODQG��
0DU\ODQG�&RRSHUDWLYH�([WHQVLRQ�����S�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

.HUQDQ��+��������&RPPHQWDU\²1HZ�<RUN¶V�)RUHVW�7D[�/DZ����$��7KH�
1HZ�<RUN�)RUHVW�2ZQHU�����������±���

.LOJRUH��0�$���*UHHQH��-�/���-DFREVRQ��0�*��>DQG�RWKHUV@��������7KH�
LQÀXHQFH�RI�¿QDQFLDO�LQFHQWLYH�SURJUDPV�LQ�SURPRWLQJ�VXVWDLQDEOH�
IRUHVWU\�RQ�WKH�QDWLRQ¶V�IDPLO\�IRUHVWV��-RXUQDO�RI�)RUHVWU\���
�����������±����

.OHPSHUHU��:�'��������5HYLVLQJ�IRUHVW�SURSHUW\�WD[HV��UHFHQW�WUHQGV�DQG�
SROLF\�TXHVWLRQV��,Q��3URFHHGLQJV��IRUHVW�WD[DWLRQ²DGDSWLQJ�LQ�DQ�HUD�RI�
FKDQJH��0DGLVRQ��:,��)RUHVW�3URGXFWV�5HVHDUFK�6RFLHW\���±���

.OHPSHUHU��:�'��������$Q�LQFRPH�WD[�ZHGJH�EHWZHHQ�EX\HUV¶�DQG�VHOOHUV¶�
YDOXHV�RI�IRUHVWV��/DQG�(FRQRPLFV������������±����

.OXHQGHU��5�$���:DONLQJVWLFN��7�/���3LFNHWW��-�&��������7KH�XVH�RI�IRUHVWU\�
LQFHQWLYHV�E\�QRQLQLQGXVWULDO�IRUHVW�ODQGRZQHU�JURXSV��,V�LW�WLPH�IRU�
D�UHDVVHVVPHQW�RI�ZKHUH�ZH�VSHQG�RXU�WD[�GROODUV"�1DWXUDO�5HVRXUFHV�
-RXUQDO���������±����

.RRQW]��0�$��������)LQDQFLDO�LQFHQWLYHV�WR�SURPRWH�HQYLURQPHQWDO�
PDQDJHPHQW�E\�QRQLQGXVWULDO�SULYDWH�IRUHVW�ODQG�RZQHUV��:HVW�
/DID\HWWH��,1��3XUGXH�8QLYHUVLW\������S��0�6��WKHVLV��

/DQG�7UXVW�$OOLDQFH�:HE�VLWH��������&RQVHUYDWLRQ�HDVHPHQWV��KWWS���ZZZ�
ODQGWUXVWDOOLDQFH�RUJ�FRQVHUYH�ODQGRZQHUV�FRQVHUYDWLRQ�HDVHPHQWV��
>'DWH�DFFHVVHG��$XJXVW����������@�

1DWLRQDO�7LPEHU�7D[�:HE�VLWH������D��6WDWH�WD[�ODZV��KWWS���ZZZ�WLPEHUWD[�
RUJ�VWDWHWD[HV�VWDWHWD[HV�DVS��>'DWH�DFFHVVHG��$XJXVW����������@��

1DWLRQDO�7LPEHU�7D[�:HE�VLWH������E��7D[�UHODWHG�SXEOLFDWLRQV��KWWS���ZZZ�
WLPEHUWD[�RUJ�SXEOLFDWLRQV���>'DWH�DFFHVVHG��$XJXVW����������@�

3HUU\��-�'���*XWWHQEHUJ��6��������6RXWKZHVW�$UNDQVDV¶�VPDOO�ZRRGODQG�
RZQHUV��2FFDV��3DS�������1HZ�2UOHDQV��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�)RUHVW�([SHULPHQW�6WDWLRQ�����S�

3HWHUV��'�0���+DQH\��+�/���-U���*UHHQH��-�/��������7KH�HIIHFWV�RI�)HGHUDO�
DQG�6WDWH�GHDWK�DQG�JLIW�WD[HV�RQ�QRQLQGXVWULDO�SULYDWH�IRUHVW�ODQGV�LQ�WKH�
0LGZHVWHUQ�6WDWHV��)RUHVW�3URGXFWV�-RXUQDO�����������±���

3ULYDWH�/DQGRZQHU�1HWZRUN�:HE�VLWH��������&RQVHUYDWLRQ�SURJUDPV�
DQG�WHFKQLFDO�UHVRXUFHV��KWWS���ZZZ�SULYDWHODQGRZQHUQHWZRUN�RUJ�
JUDQWSURJUDPV���>'DWH�DFFHVVHG��$XJXVW����������@�

5RGHQEHUJ��-���-DFREVRQ��0���0F'LOO��0��������$Q�HYDOXDWLRQ�RI�IRUHVW�
SURSHUW\�WD[�SURJUDPV�LQ�WKH�8QLWHG�6WDWHV��,Q��%XJV��EXGJHWV��PHUJHUV��
DQG�¿UHV��3URFHHGLQJV�RI�WKH������VRXWKHUQ�IRUHVW�HFRQRPLFV�ZRUNVKRS��
>&RPSDFW�'LVN@��0LVVLVVLSSL�6WDWH��06��0LVVLVVLSSL�6WDWH�8QLYHUVLW\��
'HSDUWPHQW�RI�)RUHVWU\��)RUHVW�DQG�:LOGOLIH�5HVHDUFK�&HQWHU������S��
KWWS���VRIHZ�FIU�PVVWDWH�HGX�SDSHUV�5RGHQEHUJ���SGI�>'DWH�DFFHVVHG��
$XJXVW���������@��

5R\HU��-�3��������'HWHUPLQDQWV�RI�UHIRUHVWDWLRQ�EHKDYLRU�DPRQJ�VRXWKHUQ�
ODQGRZQHUV��)RUHVW�6FLHQFH������������±�����

6LHJHO��:�&��������7KH�FXUUHQW�VWDWXV�RI�WKH�)HGHUDO�HVWDWH�DQG�JLIW�WD[HV��
1DWLRQDO�:RRGODQGV�����������±���

6LHJHO��:�&���+DQH\��+�/���-U���*UHHQH��-�/��������(VWDWH�SODQQLQJ�IRU�
IRUHVW�ODQGRZQHUV��ZKDW�ZLOO�EHFRPH�RI�\RXU�WLPEHUODQG"�*HQ��7HFK��
5HS��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

6LHJHO��:�&���+DQH\��+�/���-U���3HWHUV��'�0��>DQG�RWKHUV@��������7KH�LPSDFW�
RI�)HGHUDO�DQG�6WDWH�LQFRPH�WD[HV�RQ�WLPEHU�LQFRPH�LQ�WKH�1RUWKHDVW�
DQG�0LGZHVW�IROORZLQJ�WKH������7D[�5HIRUP�$FW��1RUWKHUQ�-RXUQDO�RI�
$SSOLHG�)RUHVWU\����������±���

6PLWK��1�5���%DLOH\��3���+DQH\��+���-U��>DQG�RWKHUV@��������7KH�LPSDFW�RI�
)HGHUDO�DQG�6WDWH�LQFRPH�WD[�OLDELOLWLHV�RQ�WLPEHU�LQYHVWPHQWV�LQ�WKH�
0LGZHVW�DQG�1RUWKHDVW��1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\���������
���±����

6PLWK��1�5���%DLOH\��3���+DQH\��+���-U��>DQG�RWKHUV@��������7KH�LPSDFW�RI�
)HGHUDO�DQG�6WDWH�LQFRPH�WD[�OLDELOLWLHV�RQ�WLPEHU�LQYHVWPHQWV�LQ�WKH�
:HVW��:HVWHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

6PLWK��:�%���0LOHV��3�'���3HUU\��&�+��>DQG�RWKHUV@��������)RUHVW�UHVRXUFHV�
LQ�WKH�8QLWHG�6WDWHV��������D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�)RUHVW�
6HUYLFH������53$�DVVHVVPHQW��*HQ��7HFK��5HS��:2±����:DVKLQJWRQ��
'�&���8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S��

656�)RUHVW�(FRQRPLFV�DQG�3ROLF\�:HE�VLWH��������)LQDQFLDO�LQFHQWLYH�
SURJUDPV�IRU�QRQLQGXVWULDO�SULYDWH�IRUHVW�RZQHUV��KWWS���ZZZ�VUV�IV�XVGD�
JRY�HFRQ�GDWD�IRUHVWLQFHQWLYHV���>'DWH�DFFHVVHG��$XJXVW����������@�

6WRGGDUG��&�+��������7KH�VPDOO�SULYDWH�IRUHVW�LQ�WKH�8QLWHG�6WDWHV��
:DVKLQJWRQ��'�&���5HVRXUFHV�IRU�WKH�)XWXUH��,QF������S�

6WUDND��7�-���*UHHQH��-�/��������5HIRUHVWDWLRQ�WD[�LQFHQWLYHV�XQGHU�WKH�
$PHULFDQ�-REV�&UHDWLRQ�$FW�RI�������6RXWKHUQ�-RXUQDO�RI�$SSOLHG�
)RUHVWU\�����������±���

7KH�/RQJOHDI�$OOLDQFH�:HE�VLWH��������+RPHSDJH��KWWS���ZZZ�
ORQJOHDIDOOLDQFH�RUJ���>'DWH�DFFHVVHG��$XJXVW����������@�

7LPEHU�0DUW�6RXWK��������7LPEHU�0DUW�6RXWK���VW±�WK�TXDUWHU������
VWXPSDJH�SULFHV�IRU�$ODEDPD��$UNDQVDV��)ORULGD��*HRUJLD��/RXLVLDQD��
0LVVLVVLSSL��1RUWK�&DUROLQD��6RXWK�&DUROLQD��7H[DV��DQG�9LUJLQLD��$WKHQV��
*$��8QLYHUVLW\�RI�*HRUJLD��:DUQHOO�6FKRRO�RI�)RUHVW�5HVRXUFHV�����S�

7XIWV��5�$���'XERLV��0�5���=DEDZD��5�(��>DQG�RWKHUV@������D��(VWDWH�
SODQQLQJ�IRU�ODQGRZQHUV��GLVWULEXWLRQ�RI�DVVHWV��>&'±520��@��$XEXUQ��
$/��$XEXUQ�8QLYHUVLW\��2I¿FH�RI�,QIRUPDWLRQ�7HFKQRORJ\��0HGLD�
3URGXFWLRQ�*URXS��

7XIWV��5�$���'XERLV��0�5���=DEDZD��5�(��>DQG�RWKHUV@������E��(VWDWH�
SODQQLQJ�IRU�ODQGRZQHUV��XVLQJ�D�EXVLQHVV�HQWLW\��>&'±520��@��$XEXUQ��
$/��$XEXUQ�8QLYHUVLW\��2I¿FH�RI�,QIRUPDWLRQ�7HFKQRORJ\��0HGLD�
3URGXFWLRQ�*URXS��

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������6RXUFHERRN�
RQ�FULWHULD�DQG�LQGLFDWRUV�RI�IRUHVW�VXVWDLQDELOLW\�LQ�WKH�1RUWKHDVWHUQ�
$UHD��7HFK��3XE��1$�73��������1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD�6WDWH�DQG�3ULYDWH�
)RUHVWU\�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH��������1DWLRQDO�
UHSRUW�RQ�VXVWDLQDEOH�IRUHVWU\²������3XEOLFDWLRQ�)6������:DVKLQJWRQ��
'�&���8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��)RUHVW�6HUYLFH�9DOXLQJ�(FRV\VWHP�
6HUYLFHV�:HE�VLWH��������)UHTXHQWO\�DVNHG�TXHVWLRQV��KWWS���ZZZ�IV�IHG�
XV�HFRV\VWHPVHUYLFHV�$ERXWB(6�IDT�VKWPO��>'DWH�DFFHVVHG��$XJXVW����@�

:DOGHQ��-�%���+DQH\��+�/���-U���6LHJHO��:�&��������7KH�LPSDFW�RI�UHFHQW�
FKDQJHV�LQ�6WDWH�DQG�)HGHUDO�GHDWK�WD[�ODZV�RQ�SULYDWH�QRQLQGXVWULDO�
IRUHVW�HVWDWHV�LQ�WKH�6RXWK��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\���
���������±���

:DOGHQ��-�%���+DQH\��+�/���-U���6LHJHO��:�&��������)HGHUDO�VWDWH�GHDWK�
WD[�LPSOLFDWLRQV�IRU�SULYDWH�QRQLQGXVWULDO�IRUHVW�ODQGRZQHUV�LQ�WKH�
1RUWKHDVW��1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\�����������±����

:DQJ��/���*UHHQH��-�/��������7D[�WLSV�IRU�IRUHVW�ODQGRZQHUV�IRU�WKH������
WD[�\HDU��0DQDJH��%XOO��5�±0%������$WODQWD��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ����S�

<LQ��5���1HZPDQ��'�+���6LU\��-��������7HVWLQJ�IRU�PDUNHW�LQWHJUDWLRQ�DPRQJ�
VRXWKHUQ�SLQH�UHJLRQV��-RXUQDO�RI�)RUHVW�(FRQRPLFV�����������±����



���
&+$37(5������(PSOR\PHQW�DQG�,QFRPH�7UHQGV�DQG�3URMHFWLRQV�IRU�)RUHVW�%DVHG�6HFWRUV�LQ�WKH�8�6��6RXWK

� .DUHQ�/��$EW�

.(<�),1',1*6

��7KH�VRXWKHUQ�ORJJLQJ�VHFWRU�LV�H[SHFWHG�WR�H[SHULHQFH�
VPDOO�LQFUHDVHV�LQ�ERWK�LQGXVWU\�RXWSXW����SHUFHQW��DQG�
MREV����SHUFHQW��IURP������WR�������,QFUHDVHG�GHPDQG�
IURP�ELRHQHUJ\�LV�H[SHFWHG�WR�FRXQWHUDFW�LQFUHDVLQJ�WUHQGV�
WRZDUG�PHFKDQL]DWLRQ�DQG�UHGXFHG�GHPDQG�IURP�VRPH�
WUDGLWLRQDO�ZRRG�XVLQJ�LQGXVWULHV�

�� 6RXWKHUQ�ZRRG�SURGXFWV�PDQXIDFWXULQJ�LV�H[SHFWHG�WR�
LQFUHDVH�LQ�LQGXVWU\�RXWSXW������SHUFHQW��LQ�FRQMXQFWLRQ�
ZLWK�WKH�KRXVLQJ�UHFRYHU\�DIWHU�WKH�����±���UHFHVVLRQ��
7HFKQLFDO�FKDQJH�LV�H[SHFWHG�WR�FRQWLQXH²ZLWK�FDSLWDO�
VXEVWLWXWLQJ�IRU�ODERU²OHDGLQJ�WR�FRQWLQXHG�GHFOLQHV�LQ�
MREV�WKURXJK���������SHUFHQW��

��7KH�VRXWKHUQ�SDSHU�PDQXIDFWXULQJ�VHFWRU�LV�H[SHFWHG�WR�
FRQWLQXH�FRQWUDFWLQJ��ZLWK�LQGXVWU\�RXWSXW�GHFOLQLQJ�E\�
���SHUFHQW�WKURXJK�������2XWSXW�GHFOLQHV�DQG�FRQWLQXHG�
WHFKQLFDO�FKDQJH�DUH�H[SHFWHG�WR�UHGXFH�MREV�E\����SHUFHQW�
IURP������WR������

�� )RUHVW�EDVHG�UHFUHDWLRQ�LV�H[SHFWHG�WR�LQFUHDVH�IROORZLQJ�
WKH�����±���UHFHVVLRQ��EXW�DW�ORZHU�UDWHV�WKDQ�RYHUDOO�
WUDYHO�DQG�WRXULVP��,QFUHDVHV�LQ�RXWSXW�PD\�EH�OLPLWHG�
EHFDXVH�IRUHVW�EDVHG�UHFUHDWLRQ�SHU�FDSLWD�LV�QRW�H[SHFWHG�
WR�LQFUHDVH�DW�WKH�VDPH�UDWH�DV�RWKHU�WUDYHO�DQG�WRXULVP��,Q�
DGGLWLRQ��WHFKQLFDO�FKDQJH�LV�H[SHFWHG�WR�FRQWLQXH�WR�UHGXFH�
ODERU�GHPDQG�IRU�WKH�VDPH�OHYHO�RI�RXWSXW��

��%LRHQHUJ\�GHPDQGV�UHVXOWLQJ�IURP�6WDWH�DQG�)HGHUDO�
SROLFLHV�DUH�H[SHFWHG�WR�OHDG�WR�LQFUHDVHV�LQ�ORJJLQJ�VHFWRU�
MREV�DQG�RXWSXW��,I�FRPSHWLWLRQ�RFFXUV�EHWZHHQ�ELRHQHUJ\�
GHPDQGV�DQG�WUDGLWLRQDO�ZRRG�SURGXFWV�GHPDQGV��DGGLWLRQDO�
ORVVHV�LQ�MREV�DQG�RXWSXW�LQ�WKH�ZRRG�SURGXFWV�DQG�SDSHU�
PDQXIDFWXULQJ�VHFWRUV�ZRXOG�EH�H[SHFWHG��2XWSXW�DQG�
HPSOR\PHQW�JDLQV�IURP�ELRHQHUJ\�GHYHORSPHQW�DQG�
SURGXFWLRQ�ZRXOG�EH�RIIVHW�E\�ORVVHV�LQ�FRQYHQWLRQDO�HQHUJ\��
LQFOXGLQJ�PLQLQJ��GULOOLQJ��WUDQVSRUW��DQG�IXHO�DQG�HOHFWULFLW\�
JHQHUDWLRQ�DQG�GLVWULEXWLRQ��7KH�RYHUDOO�HIIHFWV�RQ�RXWSXW�DQG�
HPSOR\PHQW�LQ�WKH�6RXWK�DUH�H[SHFWHG�WR�EH�VPDOO��

�.DUHQ�/��$EW�LV�D�5HVHDUFK�(FRQRPLVW�DW�WKH�)RUHVW�(FRQRPLFV�DQG�3ROLF\�
5HVHDUFK�:RUN�8QLW��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5HVHDUFK�7ULDQJOH�3DUN��1&�������

,1752'8&7,21

6RXWKHUQ�IRUHVWV�DUH�XVHG�IRU�UHFUHDWLRQ��SURYLGH�ZRRG�
LQSXWV�WR�PDQXIDFWXULQJ��FUHDWH�VFHQHU\��DQG�HQKDQFH�WKH�
TXDOLW\�RI�OLIH��,Q�DGGLWLRQ�WR�SURYLGLQJ�MREV�DQG�LQFRPH�WR�
WKH�ORFDO�DQG�UHJLRQDO�HFRQRP\��IRUHVWV�DUH�QRZ�FRQVLGHUHG�
D�SRWHQWLDO�VRXUFH�RI�ZRRG\�ELRPDVV�IRU�ELRHQHUJ\��7KLV�
FKDSWHU�DGGUHVVHV�WKH�VKRUW�WHUP�IXWXUH�RXWSXW�DQG�MREV�
LQ�IRUHVW�XVLQJ�VHFWRUV�RI�WKH�VRXWKHUQ�HFRQRP\��6SHFL¿F�
VHFWRUV�DGGUHVVHG�LQFOXGH�IRUHVWU\�DQG�ORJJLQJ��ZRRG�
SURGXFWV�PDQXIDFWXULQJ��SDSHU�PDQXIDFWXULQJ��IRUHVW�EDVHG�
UHFUHDWLRQ��DQG�WKH�QHZ�ELRHQHUJ\�VHFWRUV��

(FRQRPLVWV�UHSUHVHQW�WKH�UHJLRQDO�HFRQRP\�WKURXJK�
SURGXFWLRQ�IXQFWLRQV��$�SURGXFWLRQ�IXQFWLRQ�LV�D�VW\OL]HG�
PRGHO�WKDW�H[SUHVVHV�LQGXVWU\�RU�EXVLQHVV�RXWSXWV��W\SLFDOO\�
PHDVXUHG�LQ�GROODUV��DV�D�IXQFWLRQ�RI�WKH�LQSXWV�QHHGHG�WR�
JHQHUDWH�WKH�RXWSXWV��)RU�H[DPSOH��D�JHQHULF�SURGXFWLRQ�
IXQFWLRQ�ZRXOG�UHSUHVHQW�RXWSXW�DV�D�IXQFWLRQ�RI�FDSLWDO��
ODERU��HQHUJ\��PDWHULDOV��VXFK�DV�ZRRG���DQG�RWKHU�LQSXWV��
2YHU�WLPH��ZH�H[SHFW�WKLV�SURGXFWLRQ�IXQFWLRQ�WR�FKDQJH�DV�
WHFKQRORJ\�UHGXFHV�WKH�DPRXQW�RI�LQSXWV�QHHGHG�WR�SURGXFH�
WKH�VDPH�OHYHO�RI�RXWSXW�E\�VXEVWLWXWLQJ�FDSLWDO�IRU�ODERU��
HQHUJ\��DQG�RWKHU�LQSXWV�

$VVXPLQJ�WKDW�FRPSDQLHV�DUH�SUR¿W�PD[LPL]LQJ�DQG�ULVN�
QHXWUDO��WKH�RSWLPDO�RXWSXW�OHYHO�DQG�WKH�RSWLPDO�FRPELQDWLRQ�
RI�LQSXWV�QHHGHG�WR�DFKLHYH�LW�ZLOO�EH�GULYHQ�E\�WKH�SULFHV�RI�
WKH�LQSXWV�DQG�RXWSXWV��:H�W\SLFDOO\�H[SHFW�WKH�LQSXWV�WR�EH�
FRPSOHPHQWV��DQ�LQFUHDVH�LQ�RQH�LQSXW�UHTXLUHV�DQ�LQFUHDVH�
LQ�WKH�RWKHU��RU�VXEVWLWXWHV��DQ�LQFUHDVH�LQ�RQH�LQSXW�OHDGV�WR�D�
GHFUHDVH�LQ�WKH�RWKHU���&KDQJHV�LQ�LQSXW�XVH�OHYHOV�FDQ�EH�WKH�
UHVXOW�RI�FKDQJHV�LQ�WKH�RXWSXW�OHYHO�RU�FKDQJHV�LQ�LQSXW�SULFH�
RU�TXDOLW\��7KXV��DQ�LQGXVWU\�RU�EXVLQHVV�FDQ�GHFUHDVH�LWV�
GHPDQG�IRU�ODERU��MREV��EHFDXVH�RI�GHFUHDVHG�GHPDQG�IRU�LWV�
RXWSXWV��RU�EHFDXVH�FDSLWDO�RU�DQRWKHU�LQSXW�LV�VXEVWLWXWLQJ�IRU�
ODERU�LQ�WKH�SURGXFWLRQ�IXQFWLRQ��

$�FRQXQGUXP�RI�HFRQRPLF�DQDO\VLV�LV�WKDW�D�SRVLWLYH�RXWFRPH�
LQ�RQH�DUHD�LV�OLNHO\�RIIVHW�E\�D�QHJDWLYH�RXWFRPH�HOVHZKHUH��
)RU�H[DPSOH��LQFUHDVLQJ�ZDJHV�LV�XVXDOO\�SHUFHLYHG�DV�D�
SRVLWLYH�EHFDXVH�LW�OHDGV�WR�D�KLJKHU�VWDQGDUG�RI�OLYLQJ�IRU�
ZRUNHUV��EXW�LW�DOVR�OHDGV�WR�LQFUHDVHG�ODERU�FRVWV��ZKLFK�

$)"15&3�����
� (PSOR\PHQW�DQG�,QFRPH�7UHQGV�DQG��
� 3URMHFWLRQV�IRU�)RUHVW�%DVHG�6HFWRUV��
� LQ�WKH�8�6��6RXWK
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

ZLOO�UHVXOW�LQ�VXEVWLWXWLQJ�FDSLWDO�IRU�ODERU�LQ�WKH�SURGXFWLRQ�
IXQFWLRQ��7KH�UHVXOW�LV�D�ORVV�RI�MREV��ZKLFK�LV�W\SLFDOO\�VHHQ�
DV�D�QHJDWLYH�RXWFRPH��6LPLODUO\��JDLQV�LQ�RQH�VHFWRU��VXFK�
DV�ORJJLQJ��DUH�OLNHO\�RIIVHW�E\�ORVVHV�LQ�D�GLIIHUHQW�VHFWRU�
�VXFK�DV�FRDO�PLQLQJ���DQG�JDLQV�LQ�RQH�JHRJUDSKLF�DUHD��VXFK�
DV�WKH�6RXWK��PD\�EH�RIIVHW�E\�ORVVHV�LQ�RWKHU�UHJLRQV��VXFK�
DV�WKH�1RUWKHUQ�$SSDODFKLDQV���7KHVH�RXWFRPHV�LOOXVWUDWH�
WKDW�WKH�GH¿QLWLRQ�RI�VHFWRUV��LQSXWV��DQG�DUHDV�RI�LQWHUHVW�DUH�
OLNHO\�WR�LQÀXHQFH�WKH�RXWFRPH�RI�DQ\�HFRQRPLF�DQDO\VLV�
RI�D�UHJLRQ¶V�HFRQRP\��ZKLFK�VKRXOG�EH�NHSW�LQ�PLQG�ZKLOH�
UHDGLQJ�WKH�IROORZLQJ�DVVHVVPHQW�

7KURXJKRXW�WKLV�FKDSWHU��ZH�XVH�VRPH�VSHFL¿F�HFRQRPLF�DQG�
PRGHOLQJ�WHUPV��7KH\�DUH�GH¿QHG�EHORZ�

5HFHVVLRQ��DQ�HFRQRPLF�WHUP�LPSO\LQJ��JHQHUDOO\��D�GHFOLQH�
LQ�HFRQRPLF�DFWLYLW\�WKDW�LV�EHWZHHQ�D�SHDN�DQG�WURXJK�
RI�HFRQRPLF�DFWLYLW\��7KH�1DWLRQDO�%XUHDX�RI�(FRQRPLF�
5HVHDUFK�LV�WKH�DFFHSWHG�DUELWHU�RI�ZKHQ�UHFHVVLRQV�EHJLQ�
DQG�HQG��VHH�KWWS���ZZZ�QEHU�RUJ�F\FOHV�UHFHVVLRQV�KWPO���
7KH�UHFHVVLRQ�UHIHUUHG�WR�LQ�WKLV�FKDSWHU�EHJDQ�LQ�'HFHPEHU�
�����DQG�FRQWLQXHG�XQWLO�-XQH�RI�������

7HFKQLFDO�FKDQJH��7HFKQLFDO�FKDQJH�LV�DQ�HFRQRPLF�WHUP�
UHSUHVHQWLQJ�DQ\�FKDQJH�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�LQSXWV�
WR�D�SURGXFWLRQ�SURFHVV�DQG�RXWSXWV�IURP�D�SURGXFWLRQ�
SURFHVV��7KLV�LV�RIWHQ�DQ�LPSURYHPHQW�LQ�FDSLWDO�XVH��
OHDGLQJ�WR�D�UHGXFWLRQ�LQ�ODERU�XVH��EXW�FDQ�DOVR�UHVXOW�IURP�
DGPLQLVWUDWLYH�RU�SROLF\�FKDQJHV�

-REV��DOVR�HPSOR\PHQW���7KHVH�DUH�QRW�IXOO�WLPH�
HTXLYDOHQWV��DQG�VR�UHSUHVHQW�DQ\�FRQWLQXRXV�HPSOR\HU�
HPSOR\HH�UHODWLRQVKLS�IRU�ZDJHV�DQG�VDODU\��ZKHWKHU�IXOO��RU�
SDUW�WLPH�

2XWSXW��DOVR�WRWDO�LQGXVWU\�RXWSXW���2XWSXW�LV�DQ�HFRQRPLF�
WHUP�UHSUHVHQWLQJ�WKH�WRWDO�GROODU�YDOXH�RI�D�¿UP�RU�VHFWRU�RU�
HFRQRP\��7KLV�YDOXH�³GRXEOH�FRXQWV´�WKH�FRQWULEXWLRQ�RI�D�
VHFWRU�ZKHQ�DGGLQJ�XS�WKH�WRWDOV�IRU�DQ�HFRQRP\²WKH�YDOXH�
RI�D�ORJ�ZRXOG�EH�FRXQWHG�LQ�WKH�RXWSXW�RI�WKH�ORJJLQJ�VHFWRU��
DQG��IRU�H[DPSOH��LQ�WKH�RXWSXW�RI�WKH�VDZPLOO�VHFWRU��:KHQ�
DGGLQJ�XS�WKH�VHFWRU�YDOXHV�DFURVV�DQ�HFRQRP\��WKH�WRWDO�
YDOXH�DGGHG�VKRXOG�EH�XVHG�LQ�SODFH�RI�RXWSXW��KRZHYHU�LQ�
WKLV�FKDSWHU�ZH�XVH�RXWSXW�EHFDXVH�WKH�PRGHOV�DQG�IRUHFDVWV�
ZHUH�GHYHORSHG�IRU�RXWSXW�DQG�QRW�IRU�WRWDO�YDOXH�DGGHG��

*URVV�UHJLRQDO�SURGXFW��DOVR�JURVV�GRPHVWLF�SURGXFW���DQ�
HFRQRPLF�WHUP�UHSUHVHQWLQJ�WKH�WRWDO�YDOXH�RI�WKH�SURGXFWLRQ�
RI�JRRGV�DQG�VHUYLFHV�IRU�D�UHJLRQ��RU�6WDWH�RU�FRXQWU\��

7RWDO�YDOXH�DGGHG��DQ�HFRQRPLF�WHUP�WKDW�QHWV�RXW�WKH�
FRVW�RI�LQSXWV��VXFK�DV�ORJV��WKDW�DUH�FRXQWHG�DV�DQRWKHU�
¿UP¶V�RXWSXWV�DQG�LV�QHDUO\�HTXLYDOHQW�WR�JURVV�GRPHVWLF�
�RU�UHJLRQDO��SURGXFW��LQGLUHFW�WD[HV�DUH�H[FOXGHG���2WKHU�
FRPSRQHQWV�RI�WRWDO�YDOXH�DGGHG�LQFOXGH�SURSULHWRU¶V�LQFRPH�
DQG�SURSHUW\�W\SH�LQFRPH�

,QFRPH��UHSUHVHQWV��LQ�WKLV�FKDSWHU��ZDJH�DQG�VDODU\�LQFRPH�
IURP�D�MRE��:DJH�DQG�VDODU\�LQFRPH�LV�D�ODUJH�FRPSRQHQW�
RI�WRWDO�YDOXH�DGGHG��DQG�WKXV�LV�D�ODUJH�FRPSRQHQW�RI�JURVV�
UHJLRQDO�SURGXFW��

)RUHVWU\�DQG�ORJJLQJ��D�VHFWRU�WKDW�LQFOXGHV�ERWK�WKH�JURZLQJ�
DQG�PDQDJHPHQW�RI�IRUHVWV�>IRUHVWU\�LV�SDUW�RI�1RUWK�$PHULFDQ�
,QGXVWU\�&ODVVL¿FDWLRQ�6\VWHP��1$,&6��VHFWRU����@�DQG�WKH�
KDUYHVWLQJ�DQG�WUDQVSRUWDWLRQ�RI�WLPEHU��1$,&6������

)RUHVW�EDVHG�UHFUHDWLRQ��D�VHFWRU�WKDW�UHSUHVHQWV�DOO�
H[SHQGLWXUHV�PDGH�WR�SDUWLFLSDWH�LQ�IRUHVW�EDVHG�UHFUHDWLRQ��
LQFOXGLQJ�KLNLQJ��KXQWLQJ��ZLQWHU�VSRUWV��ZDWHU�VSRUWV��
¿VKLQJ��QDWXUH�VWXG\�DQG�RWKHU�UHFUHDWLRQ�DFWLYLWLHV�WDNLQJ�
SODFH�LQ�IRUHVWV��7KLV�VHFWRU�LV�QRW�GH¿QHG�VHSDUDWHO\�LQ�
1$,&6��EXW�FRXOG�LQFOXGH�SRUWLRQV�RI�RWKHU�VHFWRUV�LQFOXGLQJ�
WUDQVSRUWDWLRQ��1$,&6������DFFRPPRGDWLRQV��1$,&6�������
HDWLQJ�DQG�GULQNLQJ�SODFHV��1$,&6�������UHFUHDWLRQ�DQG�
HQWHUWDLQPHQW��1$,&6������DV�ZHOO�DV�SDUWV�RI�RWKHU�VHFWRUV�

%LRHQHUJ\��D�VHFWRU�WKDW�UHSUHVHQWV�FXUUHQW��RU�SRWHQWLDO��
XVHV�RI�ZRRG�WR�SURGXFH�HQHUJ\��SHOOHWV��OLTXLG�IXHOV��DQG�
HOHFWULFLW\���7KLV�VHFWRU�LV�QRW�GH¿QHG�VHSDUDWHO\�LQ�1$,&6��
EXW�FRXOG�LQFOXGH�SRUWLRQV�RI�PLVFHOODQHRXV�ZRRG�SURGXFWV�
�1$,&6����������HOHFWULFLW\�JHQHUDWLRQ��1$,&6���������DQG�
HWKDQRO�VHFWRUV��1$,&6���������

:RRG�SURGXFWV�PDQXIDFWXULQJ��D�VHFWRU�WKDW�LQFOXGHV�
SULPDU\�VDZPLOOV�DV�ZHOO�DV�PDQXIDFWXUHUV�RI�YHQHHU�DQG�
RU�SO\ZRRG��HQJLQHHUHG�ZRRG�PHPEHUV��DQG�UHFRQVWLWXWHG�
ZRRG�SURGXFWV��1$,&6�������7KHVH�FRPSDQLHV�PDQXIDFWXUH�
DQG�RU�XVH�VROLG�ZRRG�SURGXFWV�VXFK�DV�OXPEHU��PLOOZRUN��
SDOOHWV��PRELOH�KRPHV��DQG�WUXVVHV�

3DSHU�PDQXIDFWXULQJ��D�VHFWRU��1$,&6������WKDW�LQFOXGHV�
¿UPV�WKDW�PDNH�SXOS��SDSHU�DQG�RU�FRQYHUWHG�SDSHU�SURGXFWV�

,QSXW�RXWSXW�PRGHOV��PRGHOV�XVHG�WR�UHSUHVHQW�VWDWLF��
GHWDLOHG�SURGXFWLRQ�UHODWLRQVKLSV�EHWZHHQ�LQSXWV�DQG�RXWSXWV��
DQG�MREV�DQG�LQFRPH�

&RPSXWDEOH�JHQHUDO�HTXLOLEULXP�PRGHOV��PRGHOV�XVHG�WR�
UHSUHVHQW�FKDQJHV�LQ�DQ�HFRQRP\�XVLQJ�HVWLPDWHG�RU�DVVXPHG�
HTXDWLRQV�DQG�SDUDPHWHUV�

0(7+2'6

7R�DGGUHVV�WKH�IXWXUH�RI�MREV��LQFRPH��DQG�FRQWULEXWLRQV�
RI�IRUHVW�XVLQJ�VHFWRUV�WR�WKH�UHJLRQDO�RU�ORFDO�HFRQRP\��
ZH�¿UVW�HYDOXDWHG�KLVWRULFDO�WUHQGV�DQG�FXUUHQW�FRQGLWLRQV�
LQ�WKH�IRUHVWU\�DQG�ORJJLQJ��ZRRG�SURGXFWV��DQG�SDSHU�
PDQXIDFWXULQJ�VHFWRUV��DV�ZHOO�DV�IRUHVW�EDVHG�UHFUHDWLRQ�DQG�
IXWXUH�ELRHQHUJ\�VHFWRUV��:H�WKHQ�GHYHORSHG�SURMHFWLRQV��WR�
WKH�H[WHQW�SRVVLEOH�JLYHQ�WKH�GDWD�OLPLWDWLRQV��IRU�IRUHVW�XVLQJ�
VHFWRUV�
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7KH�IRUHVW�EDVHG�UHFUHDWLRQ�DQG�ELRHQHUJ\�VHFWRUV�KDYH�
LQDGHTXDWH�GDWD�DQG�RU�DQDO\VHV�DW�WKH�QDWLRQDO�OHYHO�DQG�
IRU�WKH�6RXWK�WKDW�OLPLWV�RXU�DELOLW\�WR�SURMHFW�WKHVH�VHFWRUV��
)RUHVW�EDVHG�UHFUHDWLRQ�LV�QRW�VSHFL¿FDOO\�WUDFNHG�LQ�WKH�
QDWLRQDO�HFRQRPLF�DFFRXQWV��DQG�HYHQ�WKH�GDWD�DYDLODEOH�
QDWLRQDOO\�KDYH�QRW�EHHQ�VXEVHW�IRU�WKH�6RXWK��OLPLWLQJ�RXU�
DELOLW\�WR�SURYLGH�6RXWKZLGH�WUHQGV��7KH�ELRHQHUJ\�VHFWRU�
�GLVWLQFW�IURP�E\�SURGXFWV�RI�ZRRG�SURGXFWV�DQG�SDSHU�
PDQXIDFWXULQJ��LV�IDLUO\�QHZ�DQG�GRHV�QRW�KDYH�VHSDUDWH�GDWD�
IRU�KLVWRULFDO�DQDO\VLV��

)RUHFDVWV�IRU�WKH�ORJJLQJ��ZRRG�SURGXFWV�PDQXIDFWXULQJ��
DQG�SDSHU�PDQXIDFWXULQJ�VHFWRUV�ZHUH�GHYHORSHG�IRU�D�
VLQJOH�GHFDGH��XVLQJ�WUHQGV�LQ�WKH�VRXWKHUQ�FRPSRQHQW�RI�
HDFK�VHFWRU�WR�GRZQVFDOH�QDWLRQDO�IRUHFDVWV��7KHVH�QDWLRQDO�
DQG�VRXWKHUQ�WUHQGV�ZHUH�GHYHORSHG�IURP�WKH�,03/$1�
�0LFUR,PSODQ�*URXS��,QF��������GDWDEDVH��SHUFHQW�RI�HDFK�
VHFWRUV¶�RXWSXWV�WKDW�ZHUH�IURP�WKH�6RXWK��DQG�IURP�WKH������
5HVRXUFHV�3ODQQLQJ�$FW�GDWDEDVH��SHUFHQW�RI�HDFK�VHFWRUV¶�
LQSXWV�WKDW�ZHUH�IURP�WKH�6RXWK���)RUHFDVWV�RI�HFRQRPLF�
DFWLYLW\�DW�WKH�VHFWRU�OHYHO�ZHUH�QRW�DYDLODEOH�EH\RQG������

7KH�QDWLRQDO�IRUHFDVWV�ZHUH�GHYHORSHG�E\�WKH�%XUHDX�RI�
/DERU�6WDWLVWLFV��'HSDUWPHQW�RI�/DERU�XVLQJ�PHWKRGV�
RXWOLQHG�LQ�FKDSWHU����RI�WKH�%/6�+DQGERRN�RI�0HWKRGV�
�8�6��'HSDUWPHQW�RI�/DERU�%/6���������7KHVH�IRUHFDVWV�DUH�
GHYHORSHG�HYHU\�WZR�\HDUV��IRU�D����\HDU�IRUHFDVW�SHULRG��
7KHUH�DUH�VL[�VHSDUDWH�PRGHOLQJ�FRPSRQHQWV��HDFK�RI�ZKLFK�
EXLOGV�RQ�WKH�SUHYLRXV�RXWSXWV��7KHVH�VL[�FRPSRQHQWV�DUH�

�������)RUHFDVW�RI�/DERU�6XSSO\��GHYHORSHG�IURP�IRUHFDVWV�RI�
ODERU�SDUWLFLSDWLRQ�UDWHV�DQG�SRSXODWLRQ�

��� )RUHFDVW�RI�$JJUHJDWH�(FRQRPLF�*URZWK��%/6�FRQWUDFWV�
ZLWK�0DFURHFRQRPLF�$GYLVHUV��//&�WR�GHYHORS�WKHVH�
IRUHFDVWV��XVLQJ�WKH�IRUHFDVW�RI�ODERU�VXSSO\�DV�DQ�LQSXW�

���� )RUHFDVW�RI�&RPPRGLW\�)LQDO�'HPDQG��WKLV�PRGHOLQJ�
FRPSRQHQW�GLVDJJUHJDWHV�WKH�HFRQRPLF�JURZWK�LQWR�
JURZWK�LQ�WKH�FRPSRQHQWV�RI�¿QDO�GHPDQG��SHUVRQDO�
FRQVXPSWLRQ�H[SHQGLWXUHV��JURVV�SULYDWH�GRPHVWLF�
LQYHVWPHQW��IRUHLJQ�WUDGH��DQG�JRYHUQPHQW�GHPDQG��IRU�
HDFK�FRPPRGLW\�

��� )RUHFDVW�RI�6HFWRUDO�,QGXVWU\�2XWSXWV��XVLQJ�DQ�LQSXW�
RXWSXW�PRGHO�ZLWK�LQSXWV�IURP�DERYH�DQG�SURGXFWLRQ�
UHODWLRQVKLSV�IURP�WKH�%XUHDX�RI�(FRQRPLF�$QDO\VLV��WKH�
FRPPRGLW\�¿QDO�GHPDQGV�DUH�FRQYHUWHG�LQWR�LQGXVWU\�
WRWDO�RXWSXWV�

���� )RUHFDVWV�RI�,QGXVWU\�(PSOR\PHQW��MREV�DUH�HVWLPDWHG�
DV�D�IXQFWLRQ�RI�WRWDO�LQGXVWU\�RXWSXW��ZDJHV��SULFHV�DQG�
WLPH��DV�D�V\VWHP�RI�HTXDWLRQV��:DJHV�GHULYHG�IURP�
WKH�&XUUHQW�(PSOR\PHQW�6WDWLVWLFV�DQG�WKH�&XUUHQW�
3RSXODWLRQ�6XUYH\��SULFHV�DUH�DGMXVWHG�XVLQJ�IRUHFDVW�
LQÀDWLRQ��DQG�WLPH�DFFRXQWV�IRU�FKDQJHV�LQ�ODERU�
SURGXFWLYLW\�

��� )RUHFDVWV�RI�2FFXSDWLRQDO�(PSOR\PHQW�DQG�-RE�
2SHQLQJV��D�PDWUL[�RI�����LQGXVWULHV�E\�����RFFXSDWLRQV�
LV�XVHG�WR�FDOFXODWH�KRZ�IRUHFDVWV�RI�LQGXVWU\�
HPSOR\PHQW�UHVXOW�LQ�SDUWLFXODU�MREV��

7KH�QDWLRQDO�IRUHFDVWV�IRU�WKH�WRXULVP�UHODWHG�VHFWRUV�DUH�
DOVR�SUHVHQWHG��DV�DUH�WKH�H[SHFWHG�FKDQJHV�LQ�MREV�DQG�
LQFRPH�WKDW�FRXOG�UHVXOW�IURP�WKHVH�VHFWRUV��)RUHFDVWLQJ�WKH�
ELRHQHUJ\�VHFWRU�LV�FRPSOLFDWHG�EHFDXVH�WKH�WHFKQRORJLHV�DUH�
XQGHU�GHYHORSPHQW�DQG�WKH�PDUNHWV�DUH�QRW�ZHOO�HVWDEOLVKHG��
,Q�DGGLWLRQ��WKHUH�LV�FRQVLGHUDEOH�XQFHUWDLQW\�UHJDUGLQJ�WKH�
SROLFLHV�DQG�WHFKQRORJLHV�WKDW�ZLOO�GULYH�WKH�LQGXVWULHV�DQG�
UHVXOWLQJ�RXWSXWV�DQG�MREV��

'$7$�6285&(6

'DWD�XVHG�LQ�WKLV�DQDO\VLV�DUH�SULPDULO\�IURP�WKH�8�6��
'HSDUWPHQW�RI�&RPPHUFH��%XUHDX�RI�(FRQRPLF�$QDO\VLV�
�%($����������:RRGV���������DQG�WKH�7UDYHO�DQG�7RXULVP�
6DWHOOLWH�$FFRXQW��*ULI¿WK�DQG�=HPDQHN��������,Q�DGGLWLRQ��
GDWD�IURP�,03/$1��0LFUR,PSODQ�*URXS��,QF��������DQG�
IURP�WKH������5HVRXUFHV�3ODQQLQJ�$FW�GDWDEDVH�ZHUH�XVHG�WR�
GRZQVFDOH�WKH�QDWLRQDO�ODERU�IRUHFDVWV�WR�WKH�6RXWK�

5(68/76

3DVW�DQG�&XUUHQW�5ROH�RI�)RUHVW�%DVHG�6HFWRUV�LQ�
WKH�6RXWKHUQ�(FRQRP\

:RRG�UHODWHG�PDQXIDFWXULQJ��LQFOXGLQJ�ORJJLQJ�DQG�
IRUHVWU\�FRPSULVHG�OHVV�WKDQ���SHUFHQW�RI�VRXWKHUQ�MREV�
DQG�HPSOR\PHQW�LQFRPH�LQ�������¿JV�������DQG��������8�6��
'HSDUWPHQW�RI�&RPPHUFH��������7KLV�ZDV�GRZQ�IURP�����
SHUFHQW�LQ�������¿JV�������DQG��������DQG�UHVXOWHG�IURP�
ERWK�WKH�JURZWK�RI�WKH�HQWLUH�VRXWKHUQ�HFRQRP\�DV�ZHOO�DV�
D�GHFOLQH�LQ�ZRRG�UHODWHG�HPSOR\PHQW��¿JV�������DQG��������
:RRG�UHODWHG�LQFRPH��LQ�FRQVWDQW������GROODUV��LQFUHDVHG�
IURP������WR�������EXW�IHOO�EDFN�WR������OHYHOV�DIWHU�������
ZLWK�PRVW�RI�WKH�YDULDWLRQ�FRPLQJ�IURP�WKH�ZRRG�SURGXFWV�
DQG�SDSHU�PDQXIDFWXULQJ�VHFWRUV��¿J���������:RRG�UHODWHG�
PDQXIDFWXULQJ�FRPSULVHG����SHUFHQW�RI�DOO�VRXWKHUQ�
PDQXIDFWXULQJ�HPSOR\PHQW��¿J��������DQG���SHUFHQW�RI�DOO�
VRXWKHUQ�PDQXIDFWXULQJ�LQFRPH��¿J���������7KLV�FRPSDUHV�WR�
IRRG�PDQXIDFWXULQJ�ZLWK����SHUFHQW�RI�HPSOR\PHQW�DQG����
SHUFHQW�RI�LQFRPH��DQG�WH[WLOHV�PDQXIDFWXULQJ�ZLWK���SHUFHQW�
RI�HPSOR\PHQW�DQG���SHUFHQW�RI�LQFRPH��¿J�������DQG�¿J���������

2I�WKH�WKUHH�ZRRG�UHODWHG�PDQXIDFWXULQJ�VHFWRUV¶�
HPSOR\PHQW��ZRRG�SURGXFWV�PDQXIDFWXULQJ�LV�WKH�ODUJHVW�
FRPSRQHQW�����SHUFHQW�RI�ZRRG�UHODWHG�HPSOR\PHQW��DQG�
IRUHVWU\�DQG�ORJJLQJ�LV�WKH�VPDOOHVW�����SHUFHQW���¿J���������
7KH�SDSHU�PDQXIDFWXULQJ�VHFWRU��KRZHYHU��SURYLGHV�D�PXFK�
ODUJHU�SURSRUWLRQ�RI�ZRRG�UHODWHG�LQFRPH�����SHUFHQW��











���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

UHÀHFWLQJ�WKH�KLJKHU�ZDJHV�DQG�PRUH�IXOO�WLPH�HPSOR\PHQW�
LQ�WKLV�VHFWRU��¿J����������

7KH�GLUHFW�DQG�WRWDO�FRQWULEXWLRQ�RI�WKH�ZRRG�UHODWHG�
PDQXIDFWXULQJ�VHFWRUV�ZDV�DOVR�DVVHVVHG�XVLQJ�WKH�,03/$1�
�0LFUR,PSODQ�*URXS��,QF��������LQSXW�RXWSXW�PRGHO��7KH�
WKLUWHHQ�6RXWKHUQ�6WDWHV�ZHUH�DJJUHJDWHG��DQG�WKHQ�WKH�
IRUHVWU\�DQG�ORJJLQJ��ZRRG�SURGXFWV�PDQXIDFWXULQJ��DQG�
SDSHU�PDQXIDFWXULQJ�VHFWRUV�ZHUH�DJJUHJDWHG��7DEOH������
VKRZV�WKH�GLUHFW�FRQWULEXWLRQV�RI�WKHVH�VHFWRUV�WR�VRXWKHUQ�
HPSOR\PHQW��HPSOR\HH�FRPSHQVDWLRQ��ZDJH�DQG�VDODU\�
LQFRPH��WRWDO�YDOXH�DGGHG��DQG�WRWDO�LQGXVWU\�RXWSXW�LQ�������
7DEOH������VKRZV�WKH�WRWDO�FRQWULEXWLRQ�RI�ZRRG�UHODWHG�
PDQXIDFWXULQJ��ZKLFK�LV�WKH�VXP�RI�WKH�GLUHFW�FRQWULEXWLRQ�
SOXV�WKH�PXOWLSOLHU�HIIHFWV��IRU�HDFK�VHFWRU��)RU�GHWDLOV�
DERXW�WKH�FDOFXODWLRQ�RI�WKHVH�UHVXOWV��VHH�$EW�DQG�RWKHUV�
��������8VLQJ�WKH�,03/$1�GDWD��ZKLFK�LV�GHULYHG�IURP�
GLIIHUHQW�VRXUFHV�WKDQ�WKH�%($�GDWD��ZH�IRXQG�WKDW�WKH�GLUHFW�
FRQWULEXWLRQ�RI�WKH�ZRRG�UHODWHG�PDQXIDFWXULQJ�VHFWRUV�
ZDV�EHWZHHQ������HPSOR\PHQW��WR�����SHUFHQW��WRWDO�LQGXVWU\�
RXWSXW��RI�WKH�VRXWKHUQ�HFRQRP\��7KH�WRWDO�FRQWULEXWLRQ�RI�
WKHVH�VHFWRUV�UDQJHG�IURP�����SHUFHQW��HPSOR\PHQW��WR�����
SHUFHQW��WRWDO�LQGXVWU\�RXWSXW���ZLWK�WKH�WRWDO�FRQWULEXWLRQ�WR�
HPSOR\HH�FRPSHQVDWLRQ�DQG�WRWDO�YDOXH�DGGHG�LQ�EHWZHHQ�

7KH�8�6��WUDYHO�DQG�WRXULVP�VHFWRU�KDV�LQFUHDVHG�VLQFH������
�¿J����������*ULI¿WK�DQG�=HUPDQHN�������.HUQ�DQG�.RFLV�
�������+RZHYHU��EHFDXVH�D�FRPSDUDEOH�DQDO\VLV�KDV�QRW�EHHQ�
GRQH�IRU�WKH�6RXWK�DORQH��DQG�EHFDXVH�IRUHVW�EDVHG�UHFUHDWLRQ�
FRPSULVHV�RQO\�D�SRUWLRQ�RI�WKH�WRWDO�WUDYHO�DQG�WRXULVP�
VHFWRU��ZH�FDQQRW�GHWHUPLQH�SUHFLVHO\�ZKDW�SRUWLRQ�RI�MREV�
DQG�LQFRPH�LQ�WKH�WRXULVP�UHODWHG�VHFWRUV�FDQ�EH�DWWULEXWHG�WR�
VRXWKHUQ�IRUHVW�EDVHG�UHFUHDWLRQ��

/RJJLQJ

&RQFHUQV�RYHU�D�VKRUWDJH�RI�ORJJHUV�KDYH�EHHQ�YRLFHG�LQ�WKH�
6RXWK�IRU�PRUH�WKDQ����\HDUV��3LNO�������:ROOI�DQG�1ROOH\�
�������0RUH�UHFHQWO\��VXUYH\V�RI�ORJJHUV�LQGLFDWH�LQFUHDVHV�
LQ�DYHUDJH�DJH��D�UHOXFWDQFH�WR�HQFRXUDJH�FKLOGUHQ�WR�HQWHU�
WKH�¿HOG��DQG�LQFUHDVLQJ�¿QDQFLDO�FRQFHUQV��DOO�RI�ZKLFK�
FRXOG�VLJQDO�D�IXWXUH�VKRUWDJH�RI�ORJJHUV��%DNHU�DQG�*UHHQH�
������(JDQ�DQG�7DJJDUW�����D������E��(JDQ�DQG�7DJJHUW�
������/XSSROG�DQG�RWKHUV��������$W�WKH�VDPH�WLPH��LQFUHDVLQJ�
PHFKDQL]DWLRQ�FRXOG�OHDG�WR�UHGXFHG�QHHG�IRU�ORJJHUV�DV�
PRUH�RI�WKH�ZRUN�LV�DFFRPSOLVKHG�E\�PDFKLQHU\�

3DVW�VXUYH\V�KDYH�LQGLFDWHG�WKDW�LQVXUDQFH�ZDV�D�SULPDU\�
FRQFHUQ�IRU�VXVWDLQDELOLW\�RI�ORJJLQJ�FRPSDQLHV��EXW�
UHVSRQGHQWV�WR�PRUH�UHFHQW�VXUYH\V�UHSRUWHG�WKDW�IXHO�SULFHV�
DQG�WLPEHU�SULFHV�DUH�PRUH�FULWLFDO�WRGD\��%DNHU�DQG�*UHHQH�
������0ROGHQKDXHU�DQG�%ROGLQJ��������,VVXHV�WKDW�ZHUH�
QRW�UHSRUWHG�DV�VLJQL¿FDQW�EDUULHUV�WR�VXVWDLQDELOLW\�LQFOXGH�
WD[HV�DQG�UHJXODWLRQV��%DNHU�DQG�*UHHQH�������DQG�WUDFW�VL]H�

DQG�GHYHORSPHQW��(JDQ�DQG�RWKHUV�������0ROGHQKDXHU�DQG�
%ROGLQJ��������

7KH�IXWXUH�LV�OLNHO\�WR�EULQJ�LQFUHDVLQJ�PHFKDQL]DWLRQ�DQG�
WKH�VXEVWLWXWLRQ�RI�HTXLSPHQW�IRU�MREV�LQ�WKH�ORJJLQJ�VHFWRU��
7KLV�PHFKDQL]DWLRQ��DV�ZHOO�DV�UHJXODWLRQV�DQG�ODZV��KDV�
DOVR�OHG�WR�LQFUHDVHG�VDIHW\�DQG�OHVV�VWUHQXRXV�ZRUN��ZKLFK�
PD\�VHUYH�WR�PDNH�ORJJLQJ�D�PRUH�DWWUDFWLYH�FDUHHU�FKRLFH��
+RZHYHU��PDQ\�FXUUHQW�ORJJHUV�LQGLFDWH�WKDW�WKHLU�SUHIHUHQFH�
IRU�ORJJLQJ�ZRUN�LV�GHULYHG�LQ�SDUW�IURP�WKH�KDUG��SK\VLFDO�
QDWXUH�RI�WKH�ZRUN��(JDQ�DQG�7DJJDUW�����D������E���PDNLQJ�
WKH�ZRUN�VDIHU�DQG�HDVLHU�PLJKW�OHDG�WR�IHZHU��RU�GLIIHUHQW��
QHZ�HQWUDQWV�LQWR�WKH�¿HOG�

$OWKRXJK�FXUUHQW�ORJJHUV�UHSRUW�WKDW�ZDJHV�DUH�ORZ��WKH\�GR�
QRW�YLHZ�ZDJH�LQFUHDVHV�DV�D�SULRULW\��+RZHYHU��HFRQRPLF�
WKHRU\�ZRXOG�LPSO\�WKDW�DQ�LQFUHDVH�LQ�ZDJHV�ZRXOG�UHVXOW�LQ�
DQ�LQFUHDVH�LQ�QXPEHUV�RI�ORJJHUV��(YHQ�VR��WKH�ULVN\�QDWXUH�
RI�ERWK�WKH�ZRUN�DQG�WKH�EXVLQHVV�PD\�SUHYHQW�D�VXI¿FLHQW�
QXPEHU�RI�ZRUNHUV�IURP�FKRRVLQJ�ORJJLQJ�DV�D�SURIHVVLRQ��
,I�VKRUWDJHV�GR�RFFXU��RWKHU�PDUNHW�VROXWLRQV�DUH�H[SHFWHG��
IRU�H[DPSOH��DUUDQJHPHQWV�FRXOG�EH�PDGH�EHWZHHQ�ZRRG�
XVLQJ�FRPSDQLHV�DQG�ORJJHUV�WKDW�FRXOG�LQFOXGH�ORQJ�WHUP�
FRQWUDFWV��LPPLJUDQW�ODERU�FRQWUDFWV��ORDQV�IRU�HTXLSPHQW��RU�
RWKHU�VROXWLRQV�

7KH�QDWLRQDO�SURMHFWLRQ�VKRZV�D�VOLJKW�LQFUHDVH�LQ�WKH�QXPEHU�
RI�ORJJLQJ�MREV�DQG�LQ�RXWSXW�IRU�WKH�ORJJLQJ�LQGXVWU\�LQ������
�:RRGV��������6FDOLQJ�WKLV�WR�WKH�6RXWK�VKRZV�LQFUHDVHV�RI�
��SHUFHQW�LQ�MREV�DQG���SHUFHQW�LQ�RXWSXW�IRU������WR�������
UHYHUVLQJ�WKH�WUHQG�IURP������WR�������¿J����������7KLV�
LQFUHDVH�LV�DWWULEXWHG��LQ�SDUW��WR�D�VOLJKW�LQFUHDVH�LQ�WKH�
H[SHFWHG�XVH�RI�ZRRG�IRU�HQHUJ\��,QFRPH�SHU�ORJJLQJ�MRE�
LQ�WKH�6RXWK�KDV�LQFUHDVHG�DQG�QRZ�VXUSDVVHV�WKH�QDWLRQDO�
DYHUDJH��¿J����������7KLV�LQFUHDVH�UHVXOWV�IURP�D�FRPELQDWLRQ�
RI�ERWK�LQFUHDVLQJ�KRXUO\�ZDJHV�DQG�LQFUHDVLQJ�KRXUV�SHU�MRE�
�PRUH�IXOO�WLPH�HPSOR\PHQW���%H\RQG�WKH�SURMHFWLRQ���������
ZH�H[SHFW�WKH�QXPEHU�RI�ORJJLQJ�MREV�WR�FRUUHODWH�VWURQJO\�
ZLWK�FKDQJHV�LQ�KDUYHVW�OHYHOV��ZKLOH�DOVR�FRQWLQXLQJ�WR�
UHVSRQG�WR�WHFKQLFDO�FKDQJH�E\�GHFOLQLQJ�DV�PHFKDQL]DWLRQ�
FRQWLQXHV�WR�LQFUHDVH�

:RRG�3URGXFWV�0DQXIDFWXULQJ

7KH�VHFWRU�LV�VWURQJO\�OLQNHG�WR�WKH�KRXVLQJ�PDUNHW��DQG��
WKH�GHFOLQH�LQ�RXWSXW�DQG�MREV�IURP������WR�������
�¿J���������UHÀHFWV�WKH�GHFOLQH�LQ�KRXVLQJ�VWDUWV�GXULQJ�
WKH������UHFHVVLRQ��:RRGV��������$V�WKH�KRXVLQJ�PDUNHW�
UHFRYHUV��RXWSXW�LV�H[SHFWHG�WR�ULVH�E\�����SHUFHQW�WKURXJK�
������EXW�WHFKQLFDO�FKDQJH�DQG�D�FKDQJH�LQ�WKH�SURGXFW�PL[�
LV�H[SHFWHG�WR�FDXVH�HPSOR\PHQW�WR�FRQWLQXH�GHFOLQLQJ�E\�
��SHUFHQW��¿J����������7KHVH�YDOXHV�ZHUH�GRZQVFDOHG�IURP�
WKH�QDWLRQDO�ODERU�IRUHFDVWV��:RRGV�������E\�SURSRUWLRQLQJ�
WKH�QDWLRQDO�WUHQGV�WR�WKH�6RXWK¶V�VKDUH�RI�WRWDO�RXWSXW�DQG�
HPSOR\PHQW�IRU�WKLV�VHFWRU�



���
&+$37(5������(PSOR\PHQW�DQG�,QFRPH�7UHQGV�DQG�3URMHFWLRQV�IRU�)RUHVW�%DVHG�6HFWRUV�LQ�WKH�8�6��6RXWK

7DEOH�����²'LUHFW�FRQWULEXWLRQV�RI�WKUHH�ZRRG�UHODWHG�VHFWRUV�WR�HPSOR\PHQW��FRPSHQVDWLRQ��YDOXH�DGGHG��DQG�WRWDO�
LQGXVWU\�RXWSXW�RI�WKH�6RXWK�LQ�������LQ�PLOOLRQV�RI������8�6��GROODUV�DQG�E\�SHUFHQW�RI�WRWDOV�IRU�WKH�6RXWK

1$,&6�
VHFWRU� 6HFWRU�QDPH (PSOR\PHQW

(PSOR\HH��
FRPSHQVDWLRQ

7RWDO�YDOXH��
DGGHG

7RWDO�LQGXVWU\�
RXWSXW

SHUFHQW
PLOOLRQV�
RI������ SHUFHQW

PLOOLRQV�
RI������ SHUFHQW

PLOOLRQV�
RI������ SHUFHQW

��� )RUHVWU\�DQG��
ORJJLQJ ������ ���� ����� ���� ����� ���� ����� ����

��� :RRG�SURGXFWV�
PDQXIDFWXULQJ ������� ���� ����� ���� ������ ���� ������ ����

��� 3DSHU�
PDQXIDFWXULQJ ������� ���� ������ ���� ������ ���� ������ ����

$OO�ZRRG�UHODWHG�
PDQXIDFWXULQJ ������� ���� ������ ���� ������ ���� ������� ����

7DEOH�����²7RWDO�FRQWULEXWLRQ�RI�WKUHH�ZRRG�UHODWHG�VHFWRUV�WR�HPSOR\PHQW��FRPSHQVDWLRQ��YDOXH�DGGHG��DQG�WRWDO�
LQGXVWU\�RXWSXW�RI�WKH�6RXWK�LQ�������LQ�PLOOLRQV�RI������8�6��GROODUV�DQG�E\�SHUFHQW�RI�WRWDOV�IRU�WKH�6RXWK

1$,&6�
VHFWRU� 6HFWRU�QDPH (PSOR\PHQW

(PSOR\HH��
FRPSHQVDWLRQ

7RWDO�YDOXH��
DGGHG

7RWDO�LQGXVWU\�
RXWSXW

SHUFHQW
PLOOLRQV�
RI������ SHUFHQW

PLOOLRQV�
RI������ SHUFHQW

PLOOLRQV�
RI������ SHUFHQW

��� )RUHVWU\�DQG��
ORJJLQJ ������� ���� ����� ���� ����� ���� ������ ����

��� :RRG�SURGXFWV�
PDQXIDFWXULQJ ������� ���� ������ ���� ������ ���� ������ ����

��� 3DSHU�
PDQXIDFWXULQJ ������� ���� ������ ���� ������ ���� ������� ����

$OO�ZRRG�UHODWHG�
PDQXIDFWXULQJ ��������� ���� ������ ���� ������ ���� ������� ����









���
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�:RRGV��������$Q\�UHFRYHU\�IURP�WKH�UHFHVVLRQ�LV�PDVNHG�E\�
RYHUDOO�GHFOLQHV�LQ�WKLV�VHFWRU��'RZQVFDOLQJ�WKHVH�IRUHFDVWV�
WR�WKH�6RXWK�UHVXOWHG�LQ�SURMHFWHG�GHFOLQHV�RI����SHUFHQW�LQ�
MREV�DQG����SHUFHQW�LQ�RXWSXW��¿J����������7KLV�ODUJHU�GHFOLQH�
LQ�MREV�LQ�ERWK�WKH�8QLWHG�6WDWHV�DQG�WKH�6RXWK�LQ�WKH�SDSHU�
VHFWRU�UHSUHVHQWV�H[SHFWDWLRQV�RI�FRQWLQXHG�WHFKQLFDO�FKDQJH�
LQYROYLQJ�WKH�VXEVWLWXWLRQ�RI�FDSLWDO�IRU�ODERU��

)RUHVW�%DVHG�5HFUHDWLRQ

)RUHVWV�LQ�WKH�6RXWK�DUH�XVHG�IRU�D�YDULHW\�RI�UHFUHDWLRQDO�
RSSRUWXQLWLHV��UDQJLQJ�IURP�ZKLWHZDWHU�ND\DNLQJ�WR�QDWXUH�
VWXG\��)RUHVW�EDVHG�UHFUHDWLRQ�LV�QRW�UHFRUGHG�DV�D�VLQJOH�
HFRQRPLF�VHFWRU��EXW�LV�LQVWHDG�SDUW�RI�VHYHUDO�VHFWRUV��
LQFOXGLQJ�WUDQVSRUWDWLRQ��HQWHUWDLQPHQW��DFFRPPRGDWLRQV��
VSRUWLQJ�JRRGV�PDQXIDFWXULQJ��DQG�HDWLQJ�DQG�GULQNLQJ�
SODFHV��7KLV�LV�DOVR�WUXH�IRU�RYHUDOO�WUDYHO�DQG�WRXULVP��
ZKHUH�H[SHQGLWXUHV�DUH�UHFRUGHG�LQ�RWKHU�VHFWRUV��EXW�WKHQ�
FRQVROLGDWHG�DQG�WUDFNHG�QDWLRQDOO\�DV�D�VHSDUDWH�DFFRXQW�
�*ULI¿WK�DQG�=HPDQHN�������.HUQ�DQG�.RFLV��������)RUHVW�
EDVHG�UHFUHDWLRQ�LV�H[SHFWHG�WR�EH�RQO\�D�SDUW�RI�WKLV�PXFK�
ODUJHU�WUDYHO�DQG�WRXULVP�VHFWRU��

,Q�D�VHSDUDWH�FKDSWHU�LQ�WKLV�VWXG\��%RZNHU�DQG�RWKHUV�
�������GHYHORSHG�SURMHFWLRQV�IRU�IRUHVW�EDVHG�UHFUHDWLRQ�
SDUWLFLSDWLRQ�E\�VRXWKHUQ�UHVLGHQWV��7KH\�FRQFOXGHG�WKDW�SHU�
FDSLWD�IRUHVW�EDVHG�UHFUHDWLRQ�ZRXOG�VWD\�IDLUO\�FRQVWDQW�IRU�
PRVW�DFWLYLWLHV��ZKLOH�GHFOLQLQJ�VOLJKWO\�IRU�KXQWLQJ��¿VKLQJ��
DQG�PRWRUL]HG�RII�URDG�DFWLYLWLHV��7KLV�FRQWUDVWV�ZLWK�WKH�
SURMHFWLRQV�IRU�QDWLRQDO�IRUHVWV��ZKHUH�WKH�SHU�FDSLWD�UDWH�
RI�UHFUHDWLRQ�YLVLWV�GHFOLQHV�IRU�DOO�DFWLYLWLHV��7KHLU�FKDSWHU�
DOVR�VKRZV�WKDW�QDWLRQDO�IRUHVW�SHU�FDSLWD�UHFUHDWLRQ�YLVLWV�
DUH�H[SHFWHG�WR�GHFOLQH�PRUH�IRU�RYHUQLJKW�DQG�JHQHUDO�
YLVLWV�WKDQ�IRU�GD\�XVH�GHYHORSHG�YLVLWV��)XUWKHU��WKH\�
FRQFOXGH�WKDW�UHFUHDWLRQ�SUHVVXUHV�DUH�OLNHO\�WR�LQFUHDVH�
SURSRUWLRQDWHO\�PRUH�QHDU�XUEDQ�DUHDV��$�VHSDUDWH�VWXG\�
VKRZV�WKDW�H[SHQGLWXUHV�SHU�YLVLW�SHU�SDUW\�DUH�WKUHH�WR�
IRXU�WLPHV�KLJKHU�IRU�RYHUQLJKW�YLVLWV�WKDQ�IRU�GD\�YLVLWV��
DQG�DUH����WR����SHUFHQW�KLJKHU�IRU�QRQ�ORFDO�YLVLWV��6W\QHV�
DQG�:KLWH��������7KHVH�UHVXOWV��WDNHQ�WRJHWKHU��SURYLGH�
VRPH��DOWKRXJK�ZHDN��VXSSRUW�IRU�VRPHZKDW�ORZHU�SHU�
FDSLWD�H[SHQGLWXUHV�RQ�IRUHVW�EDVHG�UHFUHDWLRQ�LQ�WKH�6RXWK��
UHVXOWLQJ�LQ�IRUHVW�EDVHG�UHFUHDWLRQ�EHFRPLQJ�D�VPDOOHU�
SDUW�RI�WRWDO�WUDYHO�DQG�WRXULVP�H[SHQGLWXUHV�LQ�WKH�IXWXUH��
([SHQGLWXUHV��DQG�WKXV�RXWSXW��DUH�H[SHFWHG�WR�JURZ��
KRZHYHU��DOWKRXJK�EHORZ�WKH�UDWH�RI�SRSXODWLRQ�JURZWK��
ZKLFK�ZLOO�UHGXFH�WKH�SHUFHQWDJH�RI�WKH�HFRQRP\�GHULYLQJ�
IURP�IRUHVW�EDVHG�UHFUHDWLRQ�

$OWHUQDWLYHO\��ZH�FRXOG�DVVXPH�WKDW�WKH�SURMHFWHG�GHPDQG�IRU�
IRUHVW�EDVHG�UHFUHDWLRQ�DOLJQV�ZLWK�WKH�GHPDQG�IRU�DOO�WUDYHO�
DQG�WRXULVP�DQG�WKDW�WKH�6RXWK�IROORZV�WKH�QDWLRQDO�WUHQGV��
,Q�WKLV�FDVH��IRUHVW�EDVHG�UHFUHDWLRQ�WRWDO�LQGXVWU\�RXWSXW�LQ�

WKH�6RXWK�ZRXOG�LQFUHDVH�VOLJKWO\�WKURXJK�������(YHQ�WKLV�
VPDOO�LQFUHDVH�LQ�RXWSXW��KRZHYHU��ZLOO�OLNHO\�QRW�NHHS�MREV�
LQ�WRXULVP��DQG�WKXV�LQ�IRUHVW�EDVHG�UHFUHDWLRQ��IURP�ULVLQJ�DW�
D�UDWH�VORZHU�WKDQ�WKH�UDWH�RI�ULVH�LQ�RXWSXW��(YHQ�WKH�VHUYLFH�
EDVHG�VHFWRUV�LQ�WUDYHO�DQG�WRXULVP�KDYH�H[SHULHQFHG��DQG�
DUH�H[SHFWHG�WR�FRQWLQXH�WR�H[SHULHQFH��WHFKQLFDO�FKDQJH�
WKDW�UHGXFHV�WKH�MREV�HYHQ�LI�RXWSXW�ZHUH�WR�VWD\�WKH�VDPH��
)UDQFKLVLQJ��ORZ�VHUYLFH�DFFRPPRGDWLRQV��VHOI��DQG�ORZ�
VHUYLFH�UHVWDXUDQWV��DQG�FHQWUDO�RI¿FHV�IRU�PDQDJHPHQW�
DQG�PDUNHWLQJ�DUH�DOO�H[SHFWHG�WR�UHGXFH�ODERU�GHPDQG�LQ�
WKH�WUDYHO�DQG�WRXULVP�VHFWRUV��*ULI¿WK�DQG�=HPDQHN�������
:RRGV�������

%LRHQHUJ\

6PDOO�DPRXQWV�RI�ZRRG�DUH�FXUUHQWO\�XVHG�WR�SURGXFH�OLTXLG�
WUDQVSRUWDWLRQ�IXHOV�RU�HOHFWULFLW\�LQ�WKH�6RXWK��DOWKRXJK�
WKHUH�LV�D�SRWHQWLDO�IRU�VLJQL¿FDQW�LQFUHDVHV�LQ�RQH�RU�ERWK�RI�
WKHVH�XVHV�RI�VRXWKHUQ�ZRRG�LQ�WKH�QHDU�IXWXUH��GHSHQGLQJ�RQ�
SROLFLHV�DQG�PDUNHWV��,Q�WKLV�FKDSWHU��ZH�GLVFXVV�WKH�SRWHQWLDO�
IRU�FKDQJHV�LQ�MREV�DQG�RXWSXW�WKDW�PLJKW�UHVXOW�IURP�DQ�
LQFUHDVH�LQ�WKH�XVH�RI�ZRRG�IRU�HQHUJ\�DQG�SUHYLRXV�OLWHUDWXUH�
LQ�WKLV�DUHD�

,QWURGXFWLRQ�RI�SROLFLHV�WR�UHGXFH�WKH�DPRXQW�RI�FDUERQ�
LQ�WKH�DWPRVSKHUH��LQFOXGLQJ�)HGHUDO�DQG�6WDWH�UHQHZDEOH�
IXHO�VWDQGDUGV�DQG�UHQHZDEOH�HOHFWULFLW\�VWDQGDUGV��RU�WKH�
LPSRVLWLRQ�RI�D�FDUERQ�WD[�RU�FDUERQ�FDS�DQG�WUDGH�FRXOG�
VKLIW�SURGXFWLRQ�RI�HQHUJ\�WR�UHQHZDEOH�VRXUFHV��LQFOXGLQJ�
ZRRG��7KXV��HFRQRPLF�WKHRU\�ZRXOG�LPSO\�WKDW�RXWSXW�
DQG�MREV�LQ�WKH�FRQYHQWLRQDO�OLTXLG�IXHOV�DQG�FRQYHQWLRQDO�
HOHFWULFLW\�VHFWRUV�ZRXOG�GHFUHDVH��ZLWK�DQ�RIIVHWWLQJ�LQFUHDVH�
LQ�RXWSXW�DQG�MREV�LQ�WKH�ELRHQHUJ\�VHFWRUV��DOO�RWKHU�WKLQJV�
KHOG�FRQVWDQW��7KLV�PHDQV�WKDW�LQFUHDVHV�LQ�WKH�GHPDQG�IRU�
QRQ�UHQHZDEOH�HQHUJ\�FRXOG�OHDG�WR�LQFUHDVHV�LQ�RXWSXW�DQG�
MREV�LQ�WKH�FRQYHQWLRQDO�OLTXLG�IXHOV�DQG�HOHFWULFLW\�VHFWRUV��
SURYLGHG�WKDW�WHFKQRORJ\�LV�KHOG�FRQVWDQW��,I�PDUNHWV�IDLO�WR�
DFFRXQW�IRU�WKH�FRVWV�RI�FDUERQ�GLVSRVDO�WR�WKH�DWPRVSKHUH�
DQG�LI�DOO�RWKHU�DVSHFWV�RI�WKH�HFRQRP\�DUH�KHOG�FRQVWDQW��ZH�
H[SHFW�WKDW�DQ\�LPSRVLWLRQ�RI�QHZ�VWDQGDUGV�DQG�UHJXODWLRQV�
ZRXOG�FDXVH�DQ�RYHUDOO�GHFUHDVH�LQ�RXWSXW�DQG�MREV�LQ�WKH�
HFRQRP\��+XDQJ�������

$OO�RI�WKH�VWXGLHV�FRQGXFWHG�WR�GDWH�LQGLFDWH�WKDW�HFRQRPLF�
DFWLYLW\��LQFOXGLQJ�RXWSXW�DQG�MREV��ZLOO�LQFUHDVH�LQ�WKH�
ORJJLQJ�VHFWRU��7KHVH�LQFUHDVHV�DUH�OLNHO\�DW�WKH�H[SHQVH�RI�
MREV�DQG�RXWSXW�LQ�WKH�FRDO�PLQLQJ�VHFWRU��ZKLFK�LV�RIWHQ�
H[FOXGHG�IURP�WKH�VPDOOHU�UHJLRQDO�DQDO\VHV��(QJOLVK�DQG�
RWKHUV�������)DDLM�DQG�RWKHUV�������*DQ�DQG�6PLWK�������
+RGJHV�DQG�RWKHUV�������3HUH]�9HUGLQ�DQG�RWKHUV��������
'HSHQGLQJ�RQ�WKH�YDULDWLRQV�LQ�ZDJH�UDWHV�DQG�LQ�IXOO�WLPH�
SDUW�WLPH�HPSOR\PHQW�UDWHV��QHW�MREV�PD\�EH�LQFUHDVHG�
RU�GHFUHDVHG�VOLJKWO\�DV�D�UHVXOW�RI�ELRHQHUJ\�IHHGVWRFN�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

SURFXUHPHQW�SROLFLHV��,Q�WKH�ELRHQHUJ\�VHFWRU��MREV�DQG�
RXWSXW�DUH�H[SHFWHG�WR�LQFUHDVH��ZLWK�D�FRUUHVSRQGLQJ�
GHFUHDVH�LQ�MREV�DQG�RXWSXW�LQ�WKH�FRQYHQWLRQDO�HQHUJ\�VHFWRU�
�+XDQJ�������+RGJHV�DQG�RWKHUV�������:LQVWRQ�������

3UHYLRXV�VWXGLHV�RI�WKH�FRQYHUVLRQ�WR�ELRHQHUJ\�W\SLFDOO\�
XVH�HLWKHU�D�FRPSXWDEOH�JHQHUDO�HTXLOLEULXP�PRGHO�RU�DQ�
LQSXW�RXWSXW�PRGHO�WR�HYDOXDWH�WKH�LPSDFWV�RQ�MREV�DQG�
RXWSXW��,QSXW�RXWSXW�PRGHOV�DUH�VLPSOH�DQG�ULFK�LQ�GDWD��
SURYLGLQJ�D�VQDSVKRW�RI�WKH�HFRQRP\�DQG�FOHDUO\�LOOXPLQDWLQJ�
WKH�OLQNDJHV�DPRQJ�VHFWRUV�LQ�WKH�V\VWHP��&RPSXWDEOH�
JHQHUDO�HTXLOLEULXP�PRGHOV��RIWHQ�XVLQJ�WKH�GDWD�GHYHORSHG�
IRU�WKH�LQSXW�RXWSXW�PRGHOV��DUH�PRUH�FRPSOH[�DQG�FDQ�
SURYLGH�HLWKHU�D�VQDSVKRW�RU�D�G\QDPLF�YLHZ�RI�WKH�HFRQRP\��
$OWKRXJK�WKH\�KDYH�WKH�DGYDQWDJH�RI�DOORZLQJ�LQSXW�
VXEVWLWXWLRQ�WR�DGMXVW�RYHU�WLPH��WKHLU�FRPSOH[LW\�RIWHQ�PDNHV�
H[SODLQLQJ�UHVXOWV�DQG�RXWFRPHV�GLI¿FXOW�

,Q�WKH�GHYHORSPHQW�RI�LQSXW�RXWSXW�DQG�FRPSXWDEOH�JHQHUDO�
HTXLOLEULXP�PRGHOV��WKH�GHVLJQDWLRQ�RI�WKH�UHJLRQV�RI�
LPSRUWDQFH�KDV�D�VLJQL¿FDQW�HIIHFW�RQ�RXWFRPHV��WKH�VPDOOHU�
WKH�UHJLRQ�WKH�JUHDWHU�WKH�OLNHOLKRRG�RI�H[FOXGLQJ�DUHDV�
ZKHUH�ORVVHV�ZRXOG�RFFXU��ZKLOH�LQFOXGLQJ�DUHDV�ZKHUH�
JDLQV�ZRXOG�RFFXU��,QSXW�RXWSXW�PRGHOV�PD\�DOVR�RYHUVWDWH�
LPSDFWV�EHFDXVH�G\QDPLF�DGMXVWPHQW�LV�QRW�SDUW�RI�WKH�
PRGHOLQJ�IUDPHZRUN��(QJOLVK�DQG�RWKHUV���������)DDLM�DQG�
RWKHUV���������*DQ�DQG�6PLWK���������DQG�3HUH]�9HUGLQ�DQG�
RWKHUV��������DOO�FRQGXFWHG�VWXGLHV�LQ�6WDWHV��UHJLRQV��RU�
FRXQWULHV�ZLWKRXW�FRDO��DQG�WKXV�GR�QRW�DGGUHVV�WKH�QHJDWLYH�
HIIHFWV�RQ�FRDO�PLQLQJ��0DQ\�RI�WKHVH�VWXGLHV�DOVR�IDLO�WR�
DFFRXQW�IRU�WKH�QHJDWLYH�HIIHFWV�RI�ELRHQHUJ\�SURGXFWLRQ�
RQ�WKH�FRQYHQWLRQDO�HOHFWULFLW\�VHFWRU��2QO\�(QJOLVK�DQG�
RWKHUV��������DGGUHVV�WKH�QHJDWLYH�HIIHFWV�WKDW�D�XWLOLW\�UDWH�
LQFUHDVH�ZRXOG�KDYH�RQ�KRXVHKROGV��)RUHFDVWV�RI�LQFUHDVHG�
HFRQRPLF�DFWLYLW\�IURP�WKH�FRQYHUVLRQ�WR�ELRHQHUJ\�UHVXOW�
IURP�VRPH�RU�DOO�RI�WKH�IROORZLQJ������ODUJH�PXOWLSOLHU�HIIHFWV�
IURP�LQFUHDVHV�LQ�ELRHQHUJ\�IHHGVWRFN�SURGXFWLRQ��DV�ZHOO�DV�
LQFUHDVHV�LQ�SRZHU�DQG�IXHO�SURGXFWLRQ������VPDOOHU�PXOWLSOLHU�
HIIHFWV�IURP�FRVWV�WR�KRXVHKROGV������DQDO\VLV�RI�VPDOO�UHJLRQV�
WKDW�PD\�QRW�IXOO\�FDSWXUH�HIIHFWV�RQ�VHFWRUV�VXFK�DV�FRDO�
PLQLQJ��DQG�����H[FOXGLQJ�WKH�FRDO�IHHGVWRFN��FRQYHQWLRQDO�
SRZHU�DQG�IXHO�VHFWRUV��7KH�LQFRPSOHWH�QDWXUH�RI�WKHVH�
DQDO\VHV�OLPLWV�WKHLU�XVHIXOQHVV�LQ�HYDOXDWLQJ�HFRQRP\�ZLGH�
HIIHFWV�RI�D�FRQYHUVLRQ�WR�ELRHQHUJ\�RU�LQGHHG��DQ\�UHQHZDEOH�
HQHUJ\��IURP�FRQYHQWLRQDO�HQHUJ\��

&RPSXWDEOH�JHQHUDO�HTXLOLEULXP�PRGHOV�W\SLFDOO\�LQFOXGH�
WKH�HIIHFWV�RQ�KRXVHKROGV��LQFUHDVLQJ�XWLOLW\�DQG�IXHO�FRVWV���
FRQYHQWLRQDO�HQHUJ\�SURYLGHUV��ZRRG�SURGXFWV�FRPSDQLHV�
�LQFUHDVLQJ�ZRRG�FRVWV���DQG�ELRHQHUJ\�SURYLGHUV��+RGJHV�
DQG�RWKHUV�������+XDQJ�������:LQVWRQ��������7KHVH�
VWXGLHV�SUHGLFW�ORVVHV�WR�FRQYHQWLRQDO�HQHUJ\�SURYLGHUV�DQG�
KRXVHKROGV��JDLQV�WR�ELRHQHUJ\�SURYLGHUV��DQG�YDU\LQJ�HIIHFWV�
RQ�WKH�ZRRG�SURGXFWV�VHFWRU��2QH�UHDVRQ�IRU�WKH�GLVFUHSDQF\�
LQ�WKH�ZRRG�SURGXFWV�SUHGLFWLRQV�PD\�EH�+XDQJ¶V��������
DVVXPSWLRQ�RI�D�ODUJH�LQFUHDVH�LQ�ELRIXHOV��ZKLFK�PD\�H[FHHG�

WKH�PRGHO¶V�DELOLW\�WR�FRUUHFWO\�UHSUHVHQW�WKH�VHFWRUV��+XDQJ�
SURYLGHV�QR�H[SODQDWLRQ�IRU�WKH�FRXQWHULQWXLWLYH�UHVXOWV�WKDW�
VDZPLOO�RXWSXW�DQG�MREV�LQFUHDVH�ZKHQ�FHOOXORVLF�HWKDQRO�
SURGXFWLRQ�LQFUHDVHV��RU�WKDW�MREV�GHFUHDVH�DQG�RXWSXW�
LQFUHDVHV�IRU�ZRRG\�HOHFWULFLW\�ZLWK�LPSOHPHQWDWLRQ�RI�WKH�
ELRHOHFWULFLW\�SROLFLHV��+RGJHV�DQG�RWKHUV��������VKRZ�VPDOO�
LQFUHDVHV�LQ�HFRQRPLF�DFWLYLW\�ZKLOH�+XDQJ�VKRZV�VPDOO�
GHFUHDVHV��$V�WKHVH�VWXGLHV�XVH�WKH�VDPH�PRGHO�DQG�GDWD��
RQH�SRVVLEOH�H[SODQDWLRQ�IRU�GLVFUHSDQFLHV�LV�WKH�JHRJUDSKLF�
VFDOH�RI�WKHLU�DQDO\VHV�DV�+XDQJ�DQDO\]HV�WKH�VRXWKHDVW�ZKLOH�
+RGJHV�DQG�RWKHUV�DQDO\]H�RQO\�)ORULGD�

7KH�PRVW�FRPSOHWH�VWXGLHV��+RGJHV�DQG�RWKHUV��������
DQG�+XDQJ���������LQGLFDWH�VPDOO�IXWXUH�FKDQJHV�RYHUDOO�
�UHGXFWLRQV�LQ�FRQYHQWLRQDO�VHFWRUV�DQG�LQFUHDVHV�LQ�WKH�
ELRHQHUJ\�VHFWRU��ZLWK�WKH�FKDQJHV�RFFXUULQJ�LQ�WKH�SRZHU�
VHFWRUV��)RU�WKH�6RXWK��HFRQRPLF�WKHRU\�ZRXOG�LPSO\�DQ�
LQFUHDVH�LQ�ORJJLQJ�MREV�DQG�RXWSXW��ZKLFK�PD\�EH�RIIVHW�
DW�ODUJHU�UHJLRQDO�DQG�QDWLRQDO�OHYHOV�E\�GHFOLQHV�LQ�FRDO�
SURGXFWLRQ�DQG�WUDQVSRUW�EXW�ZRXOG�QRQHWKHOHVV�SURYLGH�
LQFUHDVHV�LQ�ORFDO�MREV�DQG�LQFRPH��'HSHQGLQJ�RQ�WKH�
VSHFL¿F�SROLFLHV�LPSOHPHQWHG��FRPSHWLWLRQ�IRU�ZRRG�EHWZHHQ�
WUDGLWLRQDO�ZRRG�XVLQJ�FRPSDQLHV�DQG�ELRHQHUJ\�FRPSDQLHV�
PD\�LQFUHDVH�ZRRG�FRVWV�DQG�WKXV�GHFUHDVH�MREV�DQG�RXWSXW�
LQ�WKH�WUDGLWLRQDO�VHFWRUV��DOWKRXJK�WKHVH�FKDQJHV�ZLOO�OLNHO\�
EH�PDVNHG�E\�ODUJHU�VWUXFWXUDO�FKDQJHV�LQ�WKH�ZRRG�SURGXFWV�
DQG�SDSHU�PDQXIDFWXULQJ�VHFWRUV��)LQDOO\��D�VKLIW�WR�ELRHQHUJ\�
RQ�D�ODUJH�VFDOH�ZRXOG�UHTXLUH�WKH�FRQVWUXFWLRQ�RI�IDFLOLWLHV�
ZLWK�DFFRPSDQ\LQJ�JURZWK��DOEHLW�WHPSRUDU\��LQ�MREV�DQG�
LQFRPH��,W�LV�XQFOHDU�KRZ�PXFK�RI�WKLV�FRQVWUXFWLRQ�ZLOO�
VXEVWLWXWH�IRU�GHFUHDVHV�LQ�FRQVWUXFWLRQ�DQG�RU�PDLQWHQDQFH�
RI�FRQYHQWLRQDO�HQHUJ\�IDFLOLWLHV�

',6&866,21�$1'�&21&/86,216

7KH�IXWXUH�RI�IRUHVW�UHODWHG�MREV�DQG�LQFRPH�LQ�WKH�6RXWK�LV�
XQFHUWDLQ��)RUHFDVWLQJ�LV�FRPSOLFDWHG�E\�ODUJH�UHFHQW�FKDQJHV�
LQ�WKHVH�VHFWRUV��FRPELQHG�ZLWK�WKH�HIIHFWV�RI�WKH�����±���
UHFHVVLRQ�DQG�WKH�SRWHQWLDO�IRU�ELRHQHUJ\��7KH�ORJJLQJ�VHFWRU�
LV�H[SHFWHG�WR�UHVSRQG�WR�FKDQJHV�LQ�WKH�GHPDQG�IRU�WLPEHU�
SURGXFWV�DW�SDSHU�PLOOV��VDZPLOOV��DQG�ELRHQHUJ\�SODQWV��
8QNQRZQV�LQFOXGH�KRZ�WKH�HYROXWLRQ�WR�D�PRUH�KLJKO\�
PHFKDQL]HG�DQG�OHVV�IDPLO\�¿UP�RULHQWHG�VHFWRU�ZLOO�DIIHFW�
WLPEHU�SURGXFWLRQ��6KRUWDJHV�RI�ZRUNHUV�KDYH�EHHQ�QRWHG�LQ�
0DLQH��DOWKRXJK�FRQWUDFW�ORJJHUV�IURP�&DQDGD�KDYH�UHDGLO\�
¿OOHG�WKH�YRLG��&RQFHUQ�LV�IUHTXHQWO\�YRLFHG��EXW�VKRUWDJHV�
KDYH�QRW�EHHQ�GRFXPHQWHG�

7KH�ZRRG�SURGXFWV�PDQXIDFWXULQJ�VHFWRU��ZKLFK�LQFOXGHV�
VDZPLOOV��LV�H[SHFWHG�WR�UHFRYHU�WR�SUH�UHFHVVLRQ�OHYHOV�RI�
RXWSXW��DOWKRXJK�MREV�SHU�XQLW�RI�RXWSXW�LV�OLNHO\�WR�FRQWLQXH�
WR�GHFOLQH�GXH�WR�WHFKQLFDO�FKDQJH��ZKLFK�ZLOO�LQÀXHQFH�
RYHUDOO�VHFWRU�HPSOR\PHQW��%H\RQG�WKH�QH[W�GHFDGH��ZH�GR�
QRW�NQRZ�SUHFLVHO\�KRZ�ZRRG�ZLOO�FRQWLQXH�WR�EH�XVHG�LQ�
KRXVLQJ��RU�KRZ�WHFKQLFDO�FKDQJH�ZLOO�DIIHFW�WKH�SURGXFWLRQ�
SURFHVV��
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7KH�SDSHU�PDQXIDFWXULQJ�VHFWRU�LV�H[SHFWHG�WR�FRQWLQXH�WR�
FRQWUDFW�VOLJKWO\��HYHQ�DIWHU�UHFRYHULQJ�IURP�WKH�UHFHVVLRQ��$�
UHGXFWLRQ�LQ�¿QH�SDSHU�SURGXFWLRQ�LQ�WKH�6RXWK�DQG�GHFOLQLQJ�
RYHUDOO�GHPDQG�IRU�YLUJLQ�SDSHU�DUH�OLNHO\�WR�UHGXFH�RXWSXW��
$QG�FRQWLQXHG�WHFKQLFDO�FKDQJH�LV�OLNHO\�WR�IXUWKHU�UHGXFH�
HPSOR\PHQW�LQ�WKLV�VHFWRU�RYHU�WKH�QH[W�GHFDGH��

)XWXUH�FKDQJHV�LQ�MREV��LQFRPH��DQG�RXWSXW�GHULYLQJ�IURP�
IRUHVW�EDVHG�UHFUHDWLRQ�LQ�WKH�6RXWK�ZLOO�GHSHQG�RQ�FKDQJHV�
LQ�WKH�GHPDQG�IRU�UHFUHDWLRQ�DQG�WKH�OHYHO�RI�WHFKQLFDO�
FKDQJH�LQ�WKH�VHUYLFH�VHFWRU��5HFUHDWLRQ�GHPDQG�LV�D�SRVLWLYH�
IXQFWLRQ�RI�SRSXODWLRQ�DQG�LQFRPH��VR�LQFUHDVHV�LQ�WKHVH�
IDFWRUV�ZRXOG�EH�H[SHFWHG�WR�OHDG�WR�LQFUHDVHV�LQ�MREV�DQG�
LQFRPH�LQ�WKH�VHFWRUV�WKDW�SURYLGH�UHFUHDWLRQ�VHUYLFHV��
+RZHYHU��LW�LV�OLNHO\�WKDW�IRUHVW�EDVHG�UHFUHDWLRQ�ZLOO�LQFUHDVH�
DW�UDWH�VORZHU�WKDQ�WKH�UDWH�RI�LQFUHDVH�LQ�SRSXODWLRQ�

&RQVLGHUDEOH�XQFHUWDLQW\�VXUURXQGV�WKH�SRWHQWLDO�IRU�ZRRG�
XVH�LQ�ELRHQHUJ\��LQFOXGLQJ�WKH�VXFFHVV�RI�FRPPHUFLDO�
FRQYHUVLRQ�WHFKQRORJLHV�IRU�FHOOXORVLF�HWKDQRO��SROLF\�
UHTXLUHPHQWV�IRU�UHQHZDEOH�HQHUJ\��FDUERQ�HPLVVLRQV�FRQWURO�
VFKHPHV��DQG�HYHQ�WKH�IXWXUH�HPSOR\PHQW�DQG�RXWSXW�SUR¿OHV�
RI�VSHFL¿F�DFWLYLWLHV�VXFK�DV�FR�¿ULQJ�DQG�HWKDQRO�SURGXFWLRQ��
8QGHU�VWDQGDUG�HFRQRPLF�WKHRU\��LPSOHPHQWDWLRQ�RI�SROLFLHV�
WR�FRUUHFW�D�QRQPDUNHW�H[WHUQDOLW\��VXFK�DV�XQSULFHG�FDUERQ�
HPLVVLRQV��ZRXOG�EH�H[SHFWHG�WR�OHDG�WR�VKRUW�UXQ�PRQHWDU\�
ORVVHV�LQ�DQ�HFRQRP\��%\�VHFWRU��DQ�LQFUHDVH�LQ�ZRRG�XVH�IRU�
ELRHQHUJ\�FRXOG�OHDG�WR�����LQFUHDVHV�LQ�ORJJLQJ�DFFRPSDQLHG�
E\�GHFUHDVHV�LQ�FRDO�PLQLQJ������LQFUHDVHV�LQ�ELRHQHUJ\�
SURGXFWLRQ�DFFRPSDQLHG�E\�GHFUHDVHV�LQ�FRQYHQWLRQDO�HQHUJ\�
SURGXFWLRQ������GHFUHDVHV�LQ�KRXVHKROG�LQFRPH�EHFDXVH�
RI�LQFUHDVHV�LQ�HOHFWULFLW\�DQG�IXHO�FRVWV������LQFUHDVHV�LQ�
FRQVWUXFWLRQ�DFWLYLW\��DQG�����D�SRWHQWLDO�ORVV�LQ�WUDGLWLRQDO�
ZRRG�SURGXFWV�VHFWRUV�LI�LQFUHDVHG�GHPDQG�IRU�WLPEHU�UHVXOWV�
LQ�KLJKHU�WLPEHU�FRVWV�

.12:/('*(�$1'�,1)250$7,21�*$36

&RQVLGHUDEOH�LQIRUPDWLRQ�LV�ODFNLQJ�LQ�WKH�OLWHUDWXUH�DQG�
LQ�WKH�GDWD�WKDW�FRPSOLFDWH�WKH�GHYHORSPHQW�RI�LQGXVWU\�
DQG�HPSOR\PHQW�IRUHFDVWV�IRU�WKH�IRUHVW�EDVHG�VHFWRUV��7KH�
ELRHQHUJ\�VHFWRU�LV�QHZ�DQG�FXUUHQWO\�XQWUDFNHG�LQ�QDWLRQDO�
GDWD�DV�D�GLVWLQFW�VHFWRU�DQG�WKXV�LV�ODFNLQJ�KLVWRULFDO�GDWD��
$V�LQ�DQ\�GHYHORSLQJ�LQGXVWU\��WHFKQRORJLHV�DQG�LQGXVWU\�
VWUXFWXUHV�DUH�OLNHO\�WR�FKDQJH�VLJQL¿FDQWO\�RYHU�WKH�QH[W�
GHFDGH��$QG�WKLV�DVVXPHV�WKH�ELRHQHUJ\�VHFWRU�GRHV�
GHYHORS²WKHUH�LV�D�FKDQFH�WKLV�VHFWRU�ZLOO�QRW�EHFRPH�D�
PDMRU�ZRRG�XVHU��,QWHUDFWLRQV�EHWZHHQ�H[LVWLQJ�VHFWRUV�DQG�
WKLV�QHZ�VHFWRU�DUH�DOVR�XQNQRZQ��

$VVHVVLQJ�WKH�IXWXUH�RI�HPSOR\PHQW�DQG�RXWSXW�LQ�WKH�
IRUHVW�EDVHG�UHFUHDWLRQ�VHFWRU�LV�OLNHZLVH�KDPSHUHG�E\�WKH�
ODFN�RI�GDWD��DOWKRXJK�WKLV�LV�QHLWKHU�D�QHZ�QRU�GHYHORSLQJ�
VHFWRU��7KH�RQO\�GDWD�DYDLODEOH�RQ�IRUHVW�EDVHG�UHFUHDWLRQ�
DUH�FROOHFWHG�E\�LQGLYLGXDO�ODQG�PDQDJHPHQW�DJHQFLHV��

)RU�H[DPSOH��WKH�1DWLRQDO�9LVLWRU�8VH�0RQLWRULQJ�6XUYH\�
FRQGXFWHG�E\�WKH�8�6��)RUHVW�6HUYLFH��6W\QHV�DQG�:KLWH�
�������FROOHFWV�LQIRUPDWLRQ�RQ�UHFUHDWLRQDO�DFWLYLWLHV�RQ�
QDWLRQDO�IRUHVWV�RQO\�DQG�D�FRPSDUDEOH�VWXG\�LV�QRW�DYDLODEOH�
IRU�SULYDWH��DQG�6WDWH�RZQHG�IRUHVW�EDVHG�UHFUHDWLRQ�

/,7(5$785(�&,7('

$EW��5�&���$EW��.�/���&XEEDJH��)�:���+HQGHUVRQ��-�'��������7KH�LPSDFW�RI�
� ELRHQHUJ\�GHPDQGV�RQ�VRXWKHUQ�IRUHVWV��D�FDVH�VWXG\�RI�1RUWK�&DUROLQD��
%LRPDVV�DQG�%LRHQHUJ\����������±�����

$EW��.�/���:LQWHU��6�$���+XJJHWW��5�-���-U��������/RFDO�HFRQRPLF�LPSDFWV�
RI�IRUHVWV��,Q��:HDU��'�1���*UHLV��-�*���HGV��6RXWKHUQ�)RUHVW�5HVRXUFH�
$VVHVVPHQW��*HQ��7HFK�5HS��656�����$VKHYLOOH��1&��8QLWHG�6WDWHV�
'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
���������

%DNHU��6�$���*UHHQH��:�'��������&KDQJHV�LQ�*HRUJLD¶V�ORJJLQJ�ZRUNIRUFH��
�����������6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\�����������±���

%RZNHU��-�0���$VNHZ��$��������8�6��RXWGRRU�UHFUHDWLRQ�SDUWLFLSDWLRQ�
SURMHFWLRQV������WR�������,Q��&RUGHOO��+�.���HG��2XWGRRU�UHFUHDWLRQ�
WUHQGV�DQG�IXWXUHV��*HQ��7HFK��5HS�656������$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
��������

%RZNHU��-�0���$VNHZ��$���&RUGHOO��+�.���%HUJVWURP��-�&��������2XWGRRU�
UHFUHDWLRQ��,Q��:HDU��'�1���*UHLV��-�*���HGV��7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��WHFKQLFDO�UHSRUW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
����SS��

(JDQ��$���7DJJHUW��'������D��:KR�ZLOO�ORJ�LQ�0DLQH¶V�QRUWK�ZRRGV"�$�
FURVV�FXOWXUDO�VWXG\�RI�RFFXSDWLRQDO�FKRLFH�DQG�SUHVWLJH��1RUWKHUQ�
-RXUQDO�RI�$SSOLHG�)RUHVWU\������������±����

(JDQ��$���7DJJHUW��'������E��:KR�ZLOO�ORJ"�2FFXSDWLRQDO�FKRLFH�DQG�
SUHVWLJH�LQ�1HZ�(QJODQG¶V�QRUWK�ZRRGV��-RXUQDO�RI�)RUHVWU\����������
��±���

(JDQ��$���7DJJDUW��'���$QQLV��,��������(IIHFWV�RI�SRSXODWLRQ�SUHVVXUHV�RQ�
ZRRG�SURFXUHPHQW�DQG�ORJJLQJ�RSSRUWXQLWLHV�LQ�QRUWKHUQ�1HZ�(QJODQG��
1RUWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\�����������±����

(QJOLVK��%���-HQVHQ��.���0HQDUG��-���'H�/D�7RUUH�8JDUWH��'��������1HZ�
PDUNHWV�DQG�RSSRUWXQLWLHV�IRU�DJULFXOWXUH�LQ�&RORUDGR��)ORULGD��.DQVDV��
DQG�1RUWK�&DUROLQD��DQ�HFRQRPLF�DQDO\VLV�RI�D�)HGHUDO�UHQHZDEOH�
SRUWIROLR�VWDQGDUG��KWWS���ZZZ�ELSDUWLVDQSROLF\�RUJ�OLEUDU\�UHVHDUFK�8�
7�5(6�6WXG\��>'DWH�DFFHVVHG��-XQH���������@�

)DDLM��$���0HXOHPDQ��%���7XUNHQEXUJ��:��>DQG�RWKHUV@��������([WHUQDOLWLHV�
RI�ELRPDVV�EDVHG�HOHFWULFLW\�SURGXFWLRQ�FRPSDUHG�ZLWK�SRZHU�JHQHUDWLRQ�
IURP�FRDO�LQ�WKH�1HWKHUODQGV��%LRPDVV�DQG�%LRHQHUJ\������������±����

*DQ��-���6PLWK��&�7��������&R�EHQH¿WV�RI�XWLOL]LQJ�ORJJLQJ�UHVLGXHV�IRU�
ELRHQHUJ\�SURGXFWLRQ��7KH�FDVH�IRU�HDVW�7H[DV��86$��%LRPDVV�DQG�
%LRHQHUJ\���������±����

*ULI¿WK��(�6���=HPDQHN��6�/��������8�6��WUDYHO�DQG�WRXULVP�VDWHOOLWH�
DFFRXQWV�IRU������������6XUYH\�RI�&XUUHQW�%XVLQHVV��-XQH����±���

+RGJHV��$�:���6WHYHQV��7�-���5DKPDQL��0��������(FRQRPLF�LPSDFWV�RI�
H[SDQGHG�ZRRG\�ELRPDVV�XWLOL]DWLRQ�RQ�WKH�ELRHQHUJ\�DQG�IRUHVW�
SURGXFWV�LQGXVWULHV�LQ�)ORULGD��KWWS���ZZZ�ÀRULGDIRUHVWVHUYLFH�FRP�
IRUHVWBPDQDJHPHQW�ZRRG\BELRPDVV�KWPO��>'DWH�DFFHVVHG���
-XQH���������@�

+XDQJ��0�<��������5HJLRQDO�LPSDFWV�RI�ELRHQHUJ\�SROLFLHV�LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��D�FRPSXWDEOH�JHQHUDO�HTXLOLEULXP�DQDO\VLV��
*DLQHVYLOOH��)/��8QLYHUVLW\�RI�)ORULGD������S��3K�'��GLVVHUWDWLRQ��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

8�6��'HSDUWPHQW�RI�&RPPHUFH��%XUHDX�RI�(FRQRPLF�$QDO\VLV��������
5HJLRQDO�HFRQRPLF�DFFRXQWV��KWWS���ZZZ�EHD�JRY�L7DEOH�L7DEOH�
FIP"5HT,' ��	VWHS ���>'DWH�DFFHVVHG��-XQH���������@�

8�6��'HSDUWPHQW�RI�/DERU��%XUHDX�RI�/DERU�6WDWLVWLFV��%/6���������+RPH�
SDJH��ZZZ�EOV�JRY��>'DWH�DFFHVVHG��-XQH���������@�

8�6��'HSDUWPHQW�RI�/DERU��%XUHDX�RI�/DERU�6WDWLVWLFV��������%/6�KDQGERRN�
RI�PHWKRGV��&KDSWHU�����HPSOR\PHQW�SURMHFWLRQV��KWWS���ZZZ�EOV�JRY�
RSXE�KRP�SGI�KRPFK���SGI��>'DWH�DFFHVVHG��2FWREHU��������@�

:LQVWRQ��5�$�3��������(QKDQFLQJ�DJULFXOWXUH�DQG�HQHUJ\�VHFWRU�DQDO\VLV�LQ�
&*(�PRGHOLQJ��DQ�RYHUYLHZ�RI�PRGL¿FDWLRQV�WR�WKH�86$*(�PRGHO��*HQ��
3DS��*±�����9LFWRULD��$XVWUDOLD��0RQDVK�8QLYHUVLW\��&HQWUH�RI�3ROLF\�
6WXGLHV��DQG�:DVKLQJWRQ��'&��8�6��,QWHUQDWLRQDO�7UDGH�&RPPLVVLRQ�����S�

:RRGV��5�$��������,QGXVWULDO�RXWSXW�DQG�HPSOR\PHQW�SURMHFWLRQV�WR�������
%XUHDX�RI�/DERU�6WDWLVWLFV�0RQWKO\�/DERU�5HYLHZ��1RYHPEHU����±���

:ROOI��&�+���1ROOH\��-�:��������&KDQJHV�LQ�WKH�ORJJLQJ�ODERU�IRUFH��5HV��
3DS��1(±�����8SSHU�'DUE\��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��1RUWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ����S�

-RKQVRQ��7�*���6WHSSOHWRQ��&�'���%HQWOH\��-�:��������6RXWKHUQ�SXOSZRRG�
SURGXFWLRQ��������5HVRXU��%XOO��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S�

.HUQ��3�9���.RFLV��(�$��������8�6��WUDYHO�DQG�WRXULVP�VDWHOOLWH�DFFRXQWV�IRU�
�����������6XUYH\�RI�&XUUHQW�%XVLQHVV��-XQH����±���

/XSSROG��:�*���+DVVOHU��&�&���*UXVKHFN\��6��������$Q�H[DPLQDWLRQ�RI�:HVW�
9LUJLQLD¶V�ORJJLQJ�LQGXVWU\��)RUHVW�3URGXFWV�-RXUQDO�����������±���

0LFUR,PSODQ�*URXS��,QF��������,03/$1���������GDWDEDVH��6WLOOZDWHU��01��
ZZZ�LPSODQ�FRP��>'DWH�DFFHVVHG��-XQH���������@�

0ROGHQKDXHU��0�&���%ROGLQJ��0�&��������3DUFHOL]DWLRQ�RI�6RXWK�&DUROLQD¶V�
SULYDWH�IRUHVW�ODQG��/RJJHUV¶�UHDFWLRQV�WR�D�JURZLQJ�WKUHDW��)RUHVW�
3URGXFWV�-RXUQDO�����������±���

3HUH]�9HUGLQ��*���*UHEQHU��'�/���0XQQ��,�$��>DQG�RWKHUV@��������(FRQRPLF�
LPSDFWV�RI�ZRRG\�ELRPDVV�XWLOL]DWLRQ�IRU�ELRHQHUJ\�LQ�0LVVLVVLSSL��
)RUHVW�3URGXFWV�-RXUQDO������������±����

3LNO��,�-��������7KH�VRXWKHUQ�ZRRGV�ODERU�³VKRUWDJH´�RI�������6RXWKHUQ�
(FRQRPLF�-RXUQDO�����������±����

6W\QHV��'�-���:KLWH��(��������6SHQGLQJ�SUR¿OHV�IRU�QDWLRQDO�IRUHVW�
UHFUHDWLRQ�YLVLWRUV�E\�DFWLYLW\��KWWS���ZZZ�IV�IHG�XV�UHFUHDWLRQ�SURJUDPV�
QYXP�VSHQGLQJBSUR¿OHVB�����SGI��>'DWH�DFFHVVHG��$SULO��������@�



���
&+$37(5������)RUHVWV�DQG�:DWHU

� *UDHPH�/RFNDE\��&KHOVHD�1DJ\��-DPHV�0��9RVH���
� &KHOF\�5��)RUG��*H�6XQ��6WHYH�0F1XOW\���
� 3HWH�&DOGZHOO��(ULND�&RKHQ���
� DQG�-HQQLIHU�0RRUH�0\HUV�

.(<�),1',1*6

�� )RUHVW�FRQYHUVLRQ�WR�DJULFXOWXUH�RU�XUEDQ�XVH�FRQVLVWHQWO\�
FDXVHV�LQFUHDVHG�GLVFKDUJH��SHDN�ÀRZ��DQG�YHORFLW\�RI�
VWUHDPV��6XEUHJLRQDO�GLIIHUHQFHV�LQ�K\GURORJLF�UHVSRQVHV�WR�
XUEDQL]DWLRQ�DUH�VXEVWDQWLDO��

�� 6HGLPHQW��ZDWHU�FKHPLVWU\�LQGLFHV��SDWKRJHQV��DQG�
RWKHU�VXEVWDQFHV�RIWHQ�EHFRPH�PRUH�FRQFHQWUDWHG�DIWHU�
IRUHVW�FRQYHUVLRQ��,I�WKH�FRQYHUVLRQ�LV�WR�DQ�XUEDQ�XVH��
WKH�UHVXOWLQJ�DGGLWLRQDO�LQFUHDVHV�LQ�GLVFKDUJH�DQG�
FRQFHQWUDWLRQV�ZLOO�SURGXFH�HYHQ�KLJKHU�ORDGV��

��$OWKRXJK�SK\VLRJUDSKLF�FKDUDFWHULVWLFV�VXFK�DV�VORSH�DQG�
VRLO�WH[WXUH�SOD\�NH\�UROHV�LQ�K\GURORJLF�DQG�VHGLPHQW�
UHVSRQVHV�WR�ODQG�XVH�FRQYHUVLRQ��ODQG�XVH��UDWKHU�WKDQ�
SK\VLRJUDSK\��LV�WKH�SULPDU\�GULYHU�RI�ZDWHU�FKHPLVWU\�
UHVSRQVHV��

��&RQYHUVLRQ�RI�IRUHVW�ODQG�WR�XUEDQ�XVHV�PD\�GHFUHDVH�WKH�
VXSSO\�RI�ZDWHU�DYDLODEOH�IRU�KXPDQ�FRQVXPSWLRQ�DQG�
LQFUHDVH�SRWHQWLDO�WKUHDWV�WR�KXPDQ�KHDOWK��

�� ,QFUHDVHV�LQ�XUEDQL]DWLRQ�E\������LQ�WKH�$SSDODFKLDQV��
3LHGPRQW��DQG�&RDVWDO�3ODLQ�ZLOO�LQFUHDVH�LPSHUYLRXVQHVV�
DQG�IXUWKHU�UHGXFH�K\GURORJLF�VWDELOLW\�DQG�ZDWHU�TXDOLW\�
LQGLFHV�LQ�WKH�KHDGZDWHUV�RI�VHYHUDO�PDMRU�ULYHU�EDVLQV�DQG�
LQ�VPDOO�ZDWHUVKHGV�DORQJ�WKH�$WODQWLF�2FHDQ�DQG�*XOI�RI�
0H[LFR��

�*UDHPH�/RFNDE\�LV�D�FR�OHDG�DXWKRU�DQG�$VVRFLDWH�'HDQ�DQG�3URIHVVRU��
$XEXUQ�8QLYHUVLW\�6FKRRO�RI�)RUHVWU\�DQG�:LOGOLIH�6FLHQFHV��$XEXUQ��$/�
�������&KHOVHD�1DJ\�LV�D�*UDGXDWH�5HVHDUFK�$VVLVWDQW��%URZQ�8QLYHUVLW\��
'HSDUWPHQW�RI�(FRORJ\�DQG�(YROXWLRQDU\�%LRORJ\��3URYLGHQFH��5,��������
-DPHV�0��9RVH�LV�D�FR�OHDG�DXWKRU�DQG�3URMHFW�/HDGHU��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��&HQWHU�IRU�
,QWHJUDWHG�)RUHVW�6FLHQFH��&ROOHJH�RI�1DWXUDO�5HVRXUFHV��1RUWK�&DUROLQD�
6WDWH�8QLYHUVLW\��5DOHLJK��1&��������&KHOF\�5��)RUG�LV�DQ�(FRORJLVW��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
&RZHHWD�+\GURORJLF�/DERUDWRU\��2WWR��1&��������*H�6XQ�LV�D�5HVHDUFK�
+\GURORJLVW��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ��(DVWHUQ�)RUHVW�(QYLURQPHQWDO�7KUHDWV�$VVHVVPHQW�
&HQWHU��5DOHLJK��1&��������6WHYH�0F1XOW\�LV�D�6XSHUYLVRU\�(FRORJLVW��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��
(DVWHUQ�)RUHVW�(QYLURQPHQWDO�7KUHDWV�$VVHVVPHQW�&HQWHU��5DOHLJK��
1&��������3HWH�&DOGZHOO�LV�D�5HVHDUFK�+\GURORJLVW��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��(DVWHUQ�
)RUHVW�(QYLURQPHQWDO�7KUHDWV�$VVHVVPHQW�&HQWHU��5DOHLJK��1&��������
(ULND�&RKHQ�LV�D�5HVRXUFH�,QIRUPDWLRQ�6SHFLDOLVW��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��(DVWHUQ�)RUHVW�
(QYLURQPHQWDO�7KUHDWV�$VVHVVPHQW�&HQWHU��5DOHLJK��1&��������-HQQLIHU�
0RRUH�0H\HUV�LV�D�5HVRXUFH�,QIRUPDWLRQ�6SHFLDOLVW��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��(DVWHUQ�)RUHVW�
(QYLURQPHQWDO�7KUHDWV�$VVHVVPHQW�&HQWHU��5DOHLJK��1&�������

��2Q�DYHUDJH��ZDWHU�VXSSO\�PRGHO�SURMHFWLRQV�LQGLFDWH�WKDW�
ZDWHU�VWUHVV�GXH�WR�WKH�FRPELQHG�HIIHFWV�RI�SRSXODWLRQ�DQG�
ODQG�XVH�FKDQJH�ZLOO�LQFUHDVH�LQ�WKH�6RXWK�E\����SHUFHQW�E\�
�����

��:DWHU�VWUHVV�ZLOO�OLNHO\�LQFUHDVH�VLJQL¿FDQWO\�E\������
XQGHU�DOO�IRXU�FOLPDWH�FKDQJH�VFHQDULRV��ODUJHO\�EHFDXVH�
KLJKHU�WHPSHUDWXUHV�ZLOO�UHVXOW�LQ�PRUH�ZDWHU�ORVV�E\�
HYDSRWUDQVSLUDWLRQ�DQG�EHFDXVH�RI�GHFUHDVHG�SUHFLSLWDWLRQ�
LQ�VRPH�DUHDV��

��$SSUR[LPDWHO\�������PLOHV�RI�VRXWKHUQ�FRDVWOLQH�DUH�KLJKO\�
YXOQHUDEOH�WR�VHD�OHYHO�ULVH�

,1752'8&7,21

&RPSDUHG�WR�DOO�RWKHU�ODQG�XVHV��VRXWKHUQ�IRUHVWV�SURYLGH�
WKH�FOHDQHVW�DQG�PRVW�VWDEOH�ZDWHU�VXSSOLHV�IRU�GULQNLQJ�
ZDWHU��UHFUHDWLRQ��SRZHU�JHQHUDWLRQ��DTXDWLF�KDELWDW��DQG�
JURXQGZDWHU�UHFKDUJH��%URZQ�DQG�RWKHUV�������-DFNVRQ�
DQG�RWKHUV�������6XQ�DQG�RWKHUV��������)RUHVWV�DUH�XQLTXH�
DPRQJ�ODQG�FRYHUV�EHFDXVH�WKH\�DUH�ORQJ�OLYHG�DQG�UHODWLYHO\�
VWDEOH��+RZHYHU��WKH\�DUH�VXEMHFW�WR�VXEVWDQWLDO�VWUXFWXUDO�
DQG�IXQFWLRQDO�DOWHUDWLRQV�E\�PDQDJHPHQW�SUDFWLFHV�DQG�
RU�QDWXUDO�GLVWXUEDQFHV��WKH�LQWHQVLW\�RI�ZKLFK�GHWHUPLQHV�
ZKHWKHU�DOWHUDWLRQV�DUH�VKRUW�RU�ORQJ�WHUP��:DWHU�UHVRXUFHV�
LQ�WKH�6RXWK�DUH�DW�ULVN�RI�GHJUDGDWLRQ�IURP�D�JURZLQJ�
SRSXODWLRQ��FRQWLQXHG�FRQYHUVLRQ�RI�IRUHVWV�WR�RWKHU�ODQG�
XVHV��DQG�FOLPDWH�FKDQJH��8UEDQ�DQG�DJULFXOWXUDO�ODQGV�FDQ�
LPSDLU�ZDWHU�UHVRXUFHV�E\�LQWURGXFLQJ�QXWULHQWV��VHGLPHQW��
EDFWHULD��DQG�RWKHU�SROOXWDQWV�WR�VWUHDPV��$GGLWLRQDOO\��
DOWHUHG�K\GURORJ\²LQFOXGLQJ�KLJKHU�SHDN�ÀRZV��DQG�ORZHU�
EDVHÀRZV�DQG�K\GURSHULRGV��$PDW\D�DQG�RWKHUV������²LV�
FRPPRQ�ZLWK�IRUHVW�FRQYHUVLRQ�WR�RWKHU�ODQG�XVHV��7RJHWKHU��
WKHVH�FKDQJHV�FDQ�PRGLI\�WKH�KDELWDW�DQG�FRQVHTXHQWO\�WKH�
FRPSRVLWLRQ�RI�DTXDWLF��DQG�ULSDULDQ��FRPPXQLWLHV�

+LVWRULFDO�ODQG�XVH�SUDFWLFHV�KDYH�GUDPDWLFDOO\�FKDQJHG�
WKH�ODQGVFDSH�RI�WKH�6RXWK��6RLO�HURVLRQ�DQG�VHGLPHQWDWLRQ�
ZHUH�SUHYDOHQW�WKURXJKRXW�WKH�UHJLRQ�GXULQJ�WKH�SHULRG�
RI�DJULFXOWXUDO�H[SDQVLRQ�LQ�WKH���WK�DQG���WK�FHQWXULHV��
(YLGHQFH�FDQ�VWLOO�EH�VHHQ�WRGD\�LQ�WKH�VHGLPHQW�GHSRVLWV�
RI�ÀRRGSODLQV��7KLV�PDVVLYH�WRSVRLO�HURVLRQ�DQG�GHSOHWHG�
VRLO�SURGXFWLYLW\�ZDV�IROORZHG�E\�D�SHULRG�RI�DJULFXOWXUDO�
DEDQGRQPHQW�DQG�UHIRUHVWDWLRQ�WKURXJKRXW�PXFK�RI�WKH�
6RXWK��7RGD\�PDMRU�ODQG�XVHV�LQFOXGH�IRUHVWU\��DJULFXOWXUH��

$)"15&3�����
� )RUHVWV�DQG�:DWHU









���
&+$37(5������)RUHVWV�DQG�:DWHU

+DG&0�%���,W�VKRXOG�EH�QRWHG�WKDW�FOLPDWH�PRGHOV�DUH�
RIWHQ�FDOLEUDWHG�WR�EHVW�DGGUHVV�FOLPDWH�ZLWKLQ�D�VSHFL¿F�
JHRJUDSKLF�UHJLRQ��H�J���0,52&��$�%�ZDV�VSHFL¿FDOO\�
GHYHORSHG�IRU�-DSDQ���7KH�DSSOLFDWLRQ�RI�DQ\�JHQHUDO�
FLUFXODWLRQ�PRGHO��*&0��ZLOO�QRW�EH�XQLYHUVDOO\�UHOLDEOH�
�L�H���DFFXUDWHO\�DEOH�WR�SUHGLFW�IXWXUH�FOLPDWH���,Q�WKLV�VWXG\�
WKH�0,52&��$�%�SUHGLFWV�FOLPDWLF�FRQGLWLRQV�IRU�WKH�
6RXWKHUQ�8QLWHG�6WDWHV�WKDW�DUH�H[WUHPH�IRU�PRVW�SDUWV�RI�
WKH�JOREH��2WKHU�PRGHOV�FRXOG�EH�FRQVLGHUHG�PRUH�PRGHUDWH�
LQ�WKHLU�SUHGLFWLRQV�RI�IXWXUH�FOLPDWH��7KH�UHVXOWV�RI�DOO�IRU�
PRGHO�SUHGLFWLRQV�DUH�SUHVHQWHG�LQ�WKLV�FKDSWHU�EXW�IXUWKHU�
GLVFXVVLRQ�RI�WKH�*&0�FDQ�EH�IRXQG�LQ�FKDSWHU����

3RSXODWLRQ�DQG�ODQG�XVH�FKDQJH�GDWD²7KH�8�6��&HQVXV�
%XUHDX��������UHFRUGV�LQGLFDWH�WKDW�SRSXODWLRQ�LQFUHDVHG�
DERXW����SHUFHQW�IURP������WR�������3RSXODWLRQ�SURMHFWLRQV�
DW�WKH�FHQVXV�EORFN�OHYHO�ZHUH�DJJUHJDWHG�WR�WKH���GLJLW�
+8&�ZDWHUVKHG�VFDOH�IRU�HDFK�\HDU�IURP������WR�������13$�
'DWD�6HUYLFHV�,QF���������)RU�WKH�:D66,�PRGHO�VLPXODWLRQ��
ZH�VHOHFWHG�WKH�ODQG�XVH�GDWD��FKDSWHU����EHORQJLQJ�WR�
&RUQHUVWRQH�$��,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�
VWRU\OLQH�$�%��OHYHO�FURS�SULFHV��KLJK�WLPEHU�SULFHV���)RU�
PRGHO�VLPXODWLRQV��WKH�ODQG�XVH�FODVVHV�GHVFULEHG�LQ�FKDSWHU�
��ZHUH�JURXSHG�LQWR�HLJKW�FDWHJRULHV�DV��FURS��GHFLGXRXV�
IRUHVW��HYHUJUHHQ�IRUHVW��PL[HG�IRUHVW��JUDVVODQG��VKUXE�ODQG��
VDYDQQD��DQG�ZDWHU�XUEDQ�EDUUHQ��,Q�DGGLWLRQ��WKH�ODQG�XVH�
GDWD�ZHUH�UHVFDOHG�IURP�WKH�FRXQW\�WR�WKH���GLJLW�+8&�
ZDWHUVKHG�IRU�PRGHO�LQSXW��7KH�UHSUHVHQWDWLYH�\HDU�ZDV�
�����IRU�KLVWRULF�EDVHOLQH�PRGHO�VLPXODWLRQV��DQG������ZDV�
VHOHFWHG�IRU�IXWXUH�PRGHO�VLPXODWLRQV�

6HD�/HYHO�5LVH

:H�XVHG�WKH�DQDO\VLV�RI�7LWXV�DQG�5LFKPDQ��������WR�LGHQWLI\�
ODQG�DUHD�����P������WR�����P��DQG�!����P�DERYH�VHD�OHYHO�
DQG�JHQHUDWHG����PDSV��EDVHG�RQ���GHJUHH�GLJLWDO�HOHYDWLRQ�
PRGHOV��WR�RXWOLQH�FRDVWDO�DUHDV�RQ�WKH�*XOI�RI�0H[LFR�DQG�
WKH�VRXWKHUQ�$WODQWLF�6WDWHV�IURP�9LUJLQLD�WR�)ORULGD��7KH�
YXOQHUDELOLW\�RI�FRDVWDO�UHJLRQV��FRDVWDO�YXOQHUDELOLW\�LQGH[��
RU�&9,��ZDV�FDOFXODWHG�XVLQJ�WKH�DQDO\VHV�RI�+DPPDU�
.ORVH�DQG�7KLHOHU���������ZKR�LQFRUSRUDWHG�JHRPRUSKRORJ\��
FRDVWDO�VORSH��UDWH�RI�UHODWLYH�VHD�OHYHO�ULVH��PP�\U�����
VKRUHOLQH�HURVLRQ�DQG�DFFUHWLRQ�UDWHV��P�\U�����PHDQ�WLGDO�
UDQJH��P���DQG�PHDQ�ZDYH�KHLJKW��P��LQWR�FDOFXODWLRQV�RI�
&9,�IRU�WKH�$WODQWLF��3DFL¿F��DQG�*XOI�RI�0H[LFR�FRDVWV��$�
UDQNLQJ�ZDV�DSSOLHG�WR�HDFK�YDULDEOH�IRU�a��NP�VHJPHQWV��RU�
��PLQXWHV��RI�FRDVWOLQH�DQG�WKHQ�FRPELQHG�WR�IRUP�DQ�LQGH[�
RI�ULVN�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

&9,� �

:KHUH�D�LV�JHRPRUSKRORJ\��E�LV�FRDVWDO�VORSH��F�LV�UHODWLYH�
VHD�OHYHO�ULVH��G�LV�VKRUHOLQH�HURVLRQ�DFFUHWLRQ�UDWH��H�LV�PHDQ�
WLGH�UDQJH��DQG�I�LV�PHDQ�ZDYH�KHLJKW��DQG�WKH�¿QDO�&9,�ZDV�

EURNHQ�LQWR�WR�IRXU�ULVN�FDWHJRULHV��ORZ���������PRGHUDWH��
�����WR��������KLJK�������WR��������DQG�YHU\�KLJK��!�������

'DWD�VRXUFHV�XVHG�WR�FDOFXODWH�&9,�LQFOXGHG�VWDWH�JHRORJLF�
PDSV�DQG�����������VFDOH�WRSRJUDSKLF�PDSV�WR�GHWHUPLQH�
JHRPRUSKRORJ\��D�FRPELQDWLRQ�RI�8�6��1DY\�(7232��DQG�
1DWLRQDO�*HRSK\VLFDO�'DWD�&HQWHU�GLJLWDO�WRSRJUDSKLF�DQG�
EDWK\PHWULF�HOHYDWLRQ�GDWDEDVHV�WR�GHWHUPLQH�FRDVWDO�VORSH��
1DWLRQDO�2FHDQ�6HUYLFH�GDWD�WR�GHWHUPLQH�UHODWLYH�VHD�OHYHO�
ULVH�DQG�PHDQ�WLGDO�UDQJH��D�FRPELQDWLRQ�RI�WKH�0D\�DQG�
RWKHUV��������&RDVWDO�(URVLRQ�,QIRUPDWLRQ�6\VWHP�GDWDVHW�
DQG�PRUH�UHFHQW�6WDWH�DQG�ORFDO�UHJLRQDO�VWXGLHV�WR�HVWLPDWH�
VKRUHOLQH�HURVLRQ�DQG�DFFUHWLRQ�UDWHV��DQG�WKH�8�6��$UP\�
&RUSV�RI�(QJLQHHUV�:DYH�,QIRUPDWLRQ�6WXG\�WR�HVWLPDWH�
PHDQ�ZDYH�KHLJKW��+DPPDU�.ORVH�DQG�7KLHOHU��������$IWHU�
DOO�GDWD�ZHUH�FRPSLOHG�DQG�UHVFDOHG�WR�D���NP�JULG��HDFK�
YDULDEOH�ZDV�UDQNHG�IURP����YHU\�ORZ�YXOQHUDELOLW\�WR�VHD�
OHYHO�ULVH��WR����YHU\�KLJK�YXOQHUDELOLW\�WR�VHD�OHYHO�ULVH���

5(68/76

3K\VLFDO�(QYLURQPHQW�RI�WKH�6RXWKHUQ�5HJLRQ

7KH�VRXWKHUQ�FOLPDWH�LV�SUHGRPLQDQWO\�KXPLG�VXEWURSLFDO��
KRZHYHU��WKH�ZHVWHUQ�PRVW�DUHDV��VXFK�DV�7H[DV�DQG�
2NODKRPD��DUH�VHPL�DULG��7KH�DYHUDJH�DQQXDO�WHPSHUDWXUH�
UDQJH�LV����WR�����&�DQG�WKH�SUHFLSLWDWLRQ�UDQJH�LV������WR��
�����PP�\U����%DLOH\��������8OWLVROV��WKH�SUHGRPLQDQW�
VRLO�RUGHU�RI�WKH�6RXWK��DUH�VWURQJO\�OHDFKHG�DQG�QXWULHQW�
SRRU�ZLWK�D�VXEVXUIDFH�DFFXPXODWLRQ�RI�FOD\��%DLOH\�������
86'$�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH��������7KH�
UHOLHI�LV�PRVWO\�OHYHO�DORQJ�PXFK�RI�WKH�$WODQWLF�DQG�*XOI�
RI�0H[LFR��KRZHYHU��WKH�XSSHU�&RDVWDO�3ODLQ�RI�$ODEDPD�
DQG�0LVVLVVLSSL�LV�PRGHUDWHO\�WR�JHQWO\�UROOLQJ��0DUWLQ�
DQG�%R\FH��������&RDVWDO�3ODLQ�VRLOV�DUH�VDQG\��7KH�
3LHGPRQW�KDV�JHQWO\�UROOLQJ�WR�VWHHS�WHUUDLQ�ZLWK�FOD\H\�
VXUIDFH�DQG�VXEVXUIDFH�VRLOV��&RQVHTXHQWO\��WKH�SRWHQWLDO�
IRU�HURVLRQ�LV�KLJK�WKURXJKRXW�WKH�3LHGPRQW�DQG�HYHQ�
KLJKHU�WRZDUG�WKH�%OXH�5LGJH�VXEUHJLRQ�RI�WKH�6RXWKHUQ�
$SSDODFKLDQV��7ULPEOH��������7KH�6RXWKHUQ�$SSDODFKLDQV�
KDYH�VWHHS�WRSRJUDSK\�DQG�HOHYDWLRQ�UDQJHV�IURP�����WR�
����P��7KH�WKUHH�PDMRU�ULYHU�EDVLQV�RI�WKH�6RXWK�DUH�WKH�
0RELOH��7HQQHVVHH��DQG�&XPEHUODQG��:RUOG�:LOGOLIH�)XQG�
�������6RXWKHUQ�VWUHDPV�VXSSRUW�D�GLYHUVLW\�RI�IUHVKZDWHU�
VSHFLHV�DQG�DUH�WKXV�D�KLJK�FRQVHUYDWLRQ�SULRULW\��:RUOG�
:LOGOLIH�)XQG��������3K\VLRJUDSKLF�VXEUHJLRQV��DQG�WKH�
ODQGVFDSH�FRPSRQHQWV�RI�ZDWHUVKHGV�ZLWKLQ�WKHP��DUH�
FRQQHFWHG�WKURXJK�WKH�ÀRZ�RI�HQHUJ\�DQG�PDWHULDOV��
WKH�PRYHPHQW�RI�VSHFLHV��DQG�WKH�PRYHPHQW�RI�LQVHFWV��
GLVHDVH��DQG�RWKHU�GLVWXUEDQFH�DJHQWV��8QOLNH�PDQ\�RI�
WKH�H[FKDQJHV��WKH�PRYHPHQW�RI�ZDWHU�DFURVV�PRVW�RI�WKH�
6RXWK�LV�IDLUO\�SUHGLFWDEOH�EHFDXVH�ZDWHU�IROORZV�K\GURORJLF�
ÀRZSDWKV�WKDW�DUH�SULPDULO\�GULYHQ�E\�HOHYDWLRQ�JUDGLHQWV��
([FHSWLRQV�RFFXU�LQ�WKH�ORZHU�&RDVWDO�3ODLQ�DQG�RWKHU�

¥�DEFGHI�� �



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

V\VWHPV�ZKHUH�K\GURORJ\�LV�GRPLQDWHG�E\�JURXQGZDWHU�
K\GURORJ\��8QGHUVWDQGLQJ�KRZ�FKDQJLQJ�ODQGVFDSHV�ZLOO�
DOWHU�WKH�TXDQWLW\��TXDOLW\��DQG�YDOXH�RI�VXUIDFH�ZDWHU�DQG�
JURXQGZDWHU�UHTXLUHV�DQDO\VHV�DW�H[SDQGLQJ�VSDWLDO�VFDOHV�
WR�H[DPLQH�KRZ�UDSLG�XUEDQL]DWLRQ�DIIHFWV�IRUHVW�SUDFWLFHV�
VXFK�DV�FXWWLQJ��URDG�EXLOGLQJ��DQG�GUDLQDJH��

)XQFWLRQV�RI�)RUHVWHG�:HWODQGV�DQG��
5LSDULDQ�)RUHVWV

)RUHVWHG�ZHWODQGV�FDQ�EH�GHVFULEHG�E\�K\GURJHRPRUSKLF�
FRQVLGHUDWLRQV�VXFK�DV�ODQGVFDSH�SRVLWLRQ��ZDWHU�VRXUFH��
DQG�K\GURG\QDPLFV�DUH�GRPLQDQW�SURFHVV�UHJXODWRUV�
�$LQVOLH��������7KH�WKUHH�PRVW�FRPPRQ�FODVVHV�RI�VRXWKHUQ�
IRUHVWHG�ZHWODQGV�DUH�ULYHULQH��GHSUHVVLRQDO��DQG�ÀDW�ZLWK�
PLQHUDO�RU�RUJDQLF�VRLO��WDEOH��������,Q�JHQHUDO��IRUHVWV�DQG�
K\GURORJLFDO�F\FOHV�DUH�FRQQHFWHG�WKURXJK�WKH�SURFHVVHV�RI�
HYDSRWUDQVSLUDWLRQ��$PDW\D�DQG�RWKHUV��������+\GURORJLFDO�
IXQFWLRQV�RI�VRXWKHUQ�IRUHVWHG�ZHWODQGV�PD\�LQFOXGH�ÀRRG�
PLWLJDWLRQ�RU�VKRUW�WHUP�VXUIDFH�ZDWHU�VWRUDJH��DQG�WR�D�
OHVVHU�H[WHQW�WKDQ�IRUHVWHG�ZHWODQGV�LQ�RWKHU�UHJLRQV�RI�WKH�
8QLWHG�6WDWHV��WKH\�DEDWH�VWRUPV�DQG�UHFKDUJH�JURXQGZDWHU�
�1DWLRQDO�5HVHDUFK�&RXQFLO�������:DOEULGJH��������
%LRJHRFKHPLFDO�IXQFWLRQV�RI�ZHWODQGV��LQFOXGLQJ�F\FOLQJ�RI�
HOHPHQWV�DQG�UHWHQWLRQ�DQG�UHPRYDO�RI�GLVVROYHG�VXEVWDQFHV��
VHUYH�WR�LPSURYH�VXUIDFH��VXEVXUIDFH��DQG�JURXQG�ZDWHU�
TXDOLW\��%OHYLQV�������1DWLRQDO�5HVHDUFK�&RXQFLO��������
5HJDUGOHVV�RI�W\SH��DOO�IRUHVWHG�ZHWODQGV�FRQWULEXWH�WR�IRRG�
ZHE�PDLQWHQDQFH�E\�SURYLGLQJ�KDELWDW�IRU�SODQWV�DQG�DQLPDOV�
�)DXONQHU�������:DOEULGJH��������6RPH�IRUHVWHG�ZHWODQGV�
PD\�SURYLGH�XQLTXH�IXQFWLRQV�EDVHG�RQ�WKHLU�GLVWLQFWLYH�
FKDUDFWHULVWLFV�DQG�VWUXFWXUH��)RU�H[DPSOH��&DUROLQD�%D\V�
PD\�FRQWDLQ�UDUH�DQG�HQGDQJHUHG�SODQWV�DQG�DOVR�SURYLGH�
GHVLUDEOH�EUHHGLQJ�VLWHV�DQG�KDELWDW�IRU�ELUGV�DQG�ZLOGOLIH�

�$LQVOLH��������$QG�PLQHUDO�VRLO�ÀDWV�FDQ�KDYH�YHU\�KLJK�
KHUEDFHRXV�VSHFLHV�ULFKQHVV�LQ�SDUW�EHFDXVH�RI�WKHLU�XQLTXH�
¿UH�UHJLPH��$LQVOLH��������

5LSDULDQ�IRUHVWV�DOVR�SURYLGH�K\GURORJLFDO��ELRJHRFKHPLFDO��
DQG�KDELWDW�IXQFWLRQV��0DQ\�VWXGLHV�KDYH�VKRZQ�WKDW�ULSDULDQ�
IRUHVWV�KHOS�WR�VWDELOL]H�VWUHDP�EDQNV�DQG�WUDS�SROOXWDQWV�VXFK�
DV�VHGLPHQW��QXWULHQWV��EDFWHULD��IHUWLOL]HUV��DQG�SHVWLFLGHV�
IURP�UXQRII��$QGHUVRQ�DQG�0DVWHUV�������%LQNOH\�DQG�
%URZQ�������GH�OD�&UpWD]�DQG�%DUWHQ�������.ODSSURWK�DQG�
-RKQVRQ�������1DLPDQ�DQG�RWKHUV�������86'$�1DWLRQDO�
$JURIRUHVWU\�&HQWHU�������9HOOLGLV��������,Q�SDUWLFXODU��
1DLPDQ�DQG�RWKHUV������IRXQG�WKDW�³7KH�K\GUDXOLF�
FRQQHFWLYLW\�RI�ULSDULDQ�]RQHV�ZLWK�VWUHDPV�DQG�XSODQGV��
FRXSOHG�ZLWK�HQKDQFHG�LQWHUQDO�ELRJHRFKHPLFDO�SURFHVVLQJ�
DQG�SODQW�XSWDNH��PDNH�ULSDULDQ�]RQHV�HIIHFWLYH�EXIIHUV�
DJDLQVW�KLJK�OHYHOV�RI�GLVVROYHG�QXWULHQWV�IURP�XSODQGV�DQG�
VWUHDPV��ZKLOH�JHRPRUSKRORJ\�DQG�SODQW�VWUXFWXUH�PDNH�
WKHP�HIIHFWLYH�DW�WUDSSLQJ�VHGLPHQWV�́ �+RZHYHU��DQ�LQWDFW�
ULSDULDQ�FRUULGRU�GRHV�QRW�HQVXUH�VWUHDP�SURWHFWLRQ�DV�WKLV�
UHODWLRQVKLS�LV�GHSHQGHQW�RQ�RWKHU�IDFWRUV�LQFOXGLQJ�UHVLGHQFH�
WLPH�RI�SROOXWDQWV�LQ�WKH�EXIIHU��GHSWK�DQG�YDULDWLRQ�RI�ZDWHU�
WDEOH��XSODQG�ODQG�XVH�SUDFWLFHV��FOLPDWH��DQG�ZDWHUVKHG�
FKDUDFWHULVWLFV�VXFK�DV�WRSRJUDSK\��K\GURORJ\��VRLOV��DQG�
YHJHWDWLRQ��GH�OD�&UpWD]�DQG�%DUWHQ�������*URIIPDQ�DQG�
RWKHUV�������7RPHU�DQG�RWKHUV�������:DOVK�DQG�RWKHUV��������

+DELWDW�IXQFWLRQV�SURYLGHG�E\�ULSDULDQ�IRUHVWV�LQFOXGH�ORZHU�
ZDWHU�WHPSHUDWXUHV�IRU�DTXDWLF�DQLPDOV�GXH�WR�VKDGLQJ�IURP�
WUHHV��DORQJ�ZLWK�VKHOWHU�IRU�ELUGV�DQG�ZLOGOLIH��$QGHUVRQ�DQG�
0DVWHUV�������%LQNOH\�DQG�%URZQ�������1DLPDQ�DQG�RWKHUV�
������9HOOLGLV��������5LSDULD�DUH�VRXUFHV�RI�ODUJH�ZRRG\�
GHEULV��ZKLFK�FUHDWHV�KDELWDW�KHWHURJHQHLW\��DFWV�DV�D�VXEVWUDWH�
IRU�FRORQL]DWLRQ��DQG�SURYLGHV�QXWULHQWV�WR�WKH�DTXDWLF��DQG�

7DEOH�����²6RXWKHUQ�ZHWODQG�W\SHV�DQG�FKDUDFWHULVWLFV

:HWODQG�W\SH &KDUDFWHULVWLFV 6RXUFHV

5LYHULQH�
�ERWWRPODQG�
KDUGZRRG�
ZHWODQGV�

2FFXUULQJ�LQ�ÁRRGSODLQV�RU�ULSDULDQ�FRUULGRUV
$LQVOLH�������%ULQVRQ�������3DOPHU�
������&KLOGHUV�DQG�*RVVHOLQN�������
1DWLRQDO�5HVHDUFK�&RXQFLO�������
1DLPDQ�DQG�RWKHUV�������:DOEULGJH�
������0H\HU�������'HQQLV�����

0DQ\�FRQQHFWLRQV�EHWZHHQ�ZHWODQG�DQG�VWUHDP�FKDQQHO�
�RYHUEDQN�ÁRZ�DQG�VXEVXUIDFH�FRQQHFWLRQV�
,QFOXGLQJ�F\SUHVV�VWDQGV��VORXJKV��DQG�KDUGZRRG�VZDPSV�
DVVRFLDWHG�ZLWK�EURZQ���EODFN���DQG�UHG�ZDWHU�VWUHDPV�LQ�
$WODQWLF�DQG�*XOI�&RDVWDO�3ODLQV

'HSUHVVLRQDO

1DPHG�IRU�WKHLU�GHSUHVVLRQDO�WRSRJUDSK\�ZKLFK�SURPRWHV�
VXUIDFH�ZDWHU�DFFXPXODWLRQ

$LQVOLH�������%ULQVRQ�������'XU\HD�
DQG�+HUPDQVHQ�������'HQQLV�����&\SUHVV�WUHHV�SUHGRPLQDQW

,QFOXGLQJ�F\SUHVV�GRPHV��*XOI�&RDVWDO�3ODLQ��DQG�&DUROLQD�
ED\V��$WODQWLF�&RDVWDO�3ODLQ�

:HW�ÁDWV

&DQ�KDYH�HLWKHU�RUJDQLF�VRLOV��SRFRVLQV��RQ�SODWHDXV�RU�
PLQHUDO�VRLOV�LQ�WKH�$WODQWLF�&RDVWDO�3ODLQ�EHWZHHQ�ULYHUV�RU�
ÁRRGSODLQ�WHUUDFHV $LQVOLH�������%ULQVRQ�������

*UHVKDP�����3RFRVLQV�FKDUDFWHUL]HG�E\�GHQVH�HYHUJUHHQ�VKUXE�YHJHWDWLRQ�
0LQHUDO�ÁDWV�FKDUDFWHUL]HG�E\�D�FORVHG�FDQRS\�RI�KDUGZRRGV�
RU�DQ�RSHQ�VDYDQQDK�ZLWK�VRPH�SLQHV
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ULSDULDQ��FRPPXQLW\��1DLPDQ�DQG�RWKHUV��������,QSXWV�RI�
RUJDQLF�PDWWHU�IURP�ULSDULDQ�IRUHVWV�VXSSO\�DQ�DOORFKWKRQRXV�
HQHUJ\�VRXUFH�WR�VWUHDP�HFRV\VWHPV��WKHUHE\�OLQNLQJ�
WKH�ULSDULDQ�DQG�DTXDWLF�IRRGZHEV��$GGLWLRQDOO\��LI�%HVW�
0DQDJHPHQW�3UDFWLFHV�DUH�LPSOHPHQWHG�DSSURSULDWHO\��ULSDULDQ�
IRUHVWV�FDQ�DOVR�SURYLGH�ZRRG�SURGXFWV��SDVWXUH�IRU�OLYHVWRFN��
DQG�UHFUHDWLRQDO�RSSRUWXQLWLHV��$QGHUVRQ�DQG�0DVWHUV��������

+\GURORJLF�(IIHFWV�RI�)RUHVW�&RQYHUVLRQ��
WR�2WKHU�/DQG�8VHV

+DUYHVWLQJ�IRUHVWV�UHGXFHV�HYDSRWUDQVSLUDWLRQ�DQG�
LQ¿OWUDWLRQ��FUHDWLQJ�LPSHUYLRXV�VXUIDFHV�LQFUHDVHV�
RYHUODQG�ÀRZ��3DXO�DQG�0H\HU��������6LPLODUO\��IRUHVW�
FRQYHUVLRQ�WR�DJULFXOWXUDO�ODQG�PD\�FRPSDFW�VRLOV��UHGXFH�
HYDSRWUDQVSLUDWLRQ�DQG�LQ¿OWUDWLRQ��DQG�LQFUHDVH�RYHUODQG�
ÀRZ��5HJDUGOHVV�RI�SRVW�KDUYHVWLQJ�XVH��FKDUDFWHULVWLF�
FKDQJHV�LQ�K\GURORJ\�IROORZLQJ�IRUHVW�UHPRYDO�LQFOXGH�
JUHDWHU�VWUHDPÀRZ�DQG�SHDN�ÀRZV��%RVFK�DQG�+HZOHWW�������
&ULP�������GH�OD�&UpWD]�DQG�%DUWHQ�������+LEEHUW�������
0F0DKRQ�DQG�RWKHUV�������6FKRRQRYHU�DQG�RWKHUV��������
5HSUHVHQWDWLYH�K\GURJUDSKV�IRU�W\SLFDO�IRUHVWHG��DJULFXOWXUDO��
DQG�XUEDQ�ZDWHUVKHGV�DUH�VKRZQ�LQ�¿JXUHV������WR�������$�
VWXG\�RI�WKH����6RXWKHUQ�6WDWHV�VKRZHG�WKDW�VWUHDPÀRZ�
LQFUHDVHG�E\����WR�����PP�\U���IROORZLQJ�IRUHVW�KDUYHVWLQJ�
�*UDFH��������6WHGQLFN��������IRXQG�WKDW�D����SHUFHQW�FKDQJH�
LQ�IRUHVW�FRYHU�SURGXFHV�D�TXDQWL¿DEOH�FKDQJH�LQ�ZDWHU�\LHOG�
LQ�WKH�$SSDODFKLDQV��EXW�WKDW�WKH�WKUHVKROG�LV�DERXW��
���SHUFHQW�KLJKHU�IRU�WKH�3LHGPRQW�DQG�&RDVWDO�3ODLQ��6LQFH�
WKH�����V�LQ�+RXVWRQ��LPSHUYLRXV�VXUIDFHV�ZHUH�UHVSRQVLEOH�
IRU����SHUFHQW�RI�WKH�����SHUFHQW�LQFUHDVH�LQ�SHDN�ÀRZV��
DQG����SHUFHQW�RI�WKH�����SHUFHQW�LQFUHDVH�LQ�DQQXDO�UXQRII�
�2OLYHUD�DQG�'H)HH��������6LPLODUO\�VLQFH�WKH�����V�LQ�
WKH�:KLWH�5RFN�&UHHN�ZDWHUVKHG�RI�QRUWKHDVWHUQ�7H[DV��
SHDN�ÀRZV�LQFUHDVHG�E\����WR�����SHUFHQW�ZLWK�YDU\LQJ�
SUHFLSLWDWLRQ�LQWHQVLWLHV�LQ�UHVSRQVH�WR�GUDPDWLF�LQFUHDVHV�
LQ�LPSHUYLRXV�FRYHU��9LFDUV�*URHQLQJ�DQG�:LOOLDPV��������
6WUHDP�K\GURJUDSKV�RI�XUEDQ�ZDWHUVKHGV�UHÀHFW�D�ÀDVK\�
K\GURORJ\�ZLWK�JUHDWHU�SXOVHV�DQG�IDVWHU�DWWDLQPHQW�RI�
SHDN�ÀRZV�GXULQJ�VWRUP�HYHQWV��%HLJKOH\�DQG�RWKHUV�������
%RJJV�DQG�6XQ�������&DOKRXQ�DQG�RWKHUV�������&ULP�������
6FKRRQRYHU�DQG�RWKHUV��������+RZHYHU��DV�DULG�UHJLRQV�
QDWXUDOO\�KDYH�ÀDVK\�K\GURORJ\�GXH�WR�LQKHUHQW�SUHFLSLWDWLRQ�
UHJLPHV��XUEDQ�HIIHFWV�PD\�EH�REVFXUHG�RQ�WKH�K\GURJUDSKV�
RI�VWUHDPV�LQ�WKRVH�SDUWV�RI�WKH�6RXWK��*ULPP�DQG�RWKHUV�
�������)ORZ�GXUDWLRQ�FXUYHV�DOVR�GHSLFW�FKDQJHV�LQ�
K\GURORJ\�E\�GLVSOD\LQJ�WKH�SHUFHQWDJH�RI�WLPH�VWUHDPÀRZ�
HTXDOV�RU�H[FHHGV�D�SDUWLFXODU�YDOXH��7KH�SUH�XUEDQL]DWLRQ�
ÀRZ�GXUDWLRQ�FXUYH�H[KLELWV�PRUH�JUDGXDO�YDULDWLRQV�ZKLOH�
WKH�SRVW�XUEDQL]DWLRQ�FXUYH�LV�PXFK�VWHHSHU��¿J���������

,Q�XUEDQ�DQG�DJULFXOWXUDO�ZDWHUVKHGV��GHFUHDVHG�LQ¿OWUDWLRQ�
SURGXFHV�OHVV�JURXQGZDWHU�UHFKDUJH��SRVVLEO\�UHGXFLQJ�
EDVHÀRZV��&DOKRXQ�DQG�RWKHUV�������5RVH�DQG�3HWHUV�������
:DQJ�DQG�RWKHUV��������$V�DQ�H[DPSOH��LQ�WULEXWDULHV�RI�

)LJXUH�����²5HSUHVHQWDWLYH�K\GURJUDSK�RI�D�IRUHVWHG�ZDWHUVKHG��&ULP�
�������'LVFKDUJH�XQLWV�DUH�OLWHUV�SHU�VHFRQG�SHU�KD��

)LJXUH�����²5HSUHVHQWDWLYH�K\GURJUDSK�RI�D�SDVWRUDO�ZDWHUVKHG��&ULP�
�������'LVFKDUJH�XQLWV�DUH�OLWHUV�SHU�VHFRQG�SHU�KD�

)LJXUH�����²5HSUHVHQWDWLYH�K\GURJUDSK�RI�DQ�XUEDQ�ZDWHUVKHG��&ULP�
�������'LVFKDUJH�XQLWV�DUH�OLWHUV�SHU�VHFRQG�SHU�KD��
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WKH�XSSHU�&KDWWDKRRFKHH�5LYHU��&DOKRXQ�DQG�RWKHUV��������
HVWLPDWHG�WKDW�HYHU\���SHUFHQW�LQFUHDVH�LQ�LPSHUYLRXV�VXUIDFH�
UHGXFHV�EDVHÀRZ�E\���SHUFHQW��+RZHYHU��WKLV�LV�QRW�DOZD\V�
WKH�FDVH�DV�LOOXVWUDWHG�E\�WKH�ODFN�RI�EDVHÀRZ�UHVSRQVH�WR�
LQFUHDVHV�LQ�LPSHUYLRXV�VXUIDFH�LQ�WKH�)ORULGD�3DQKDQGOH�
�1DJ\�DQG�RWKHUV��������DQG�E\�KLJKHU�PHGLDQ�EDVHÀRZ�LQ�
SDVWRUDO�ZDWHUVKHGV�FRPSDUHG�WR�IRUHVWHG�ZDWHUVKHGV�LQ�WKH�
*HRUJLD�3LHGPRQW��6FKRRQRYHU�DQG�RWKHUV��������7KH�OHVV�
UHVSRQVLYH�EDVHÀRZ�LQ�WKH�&RDVWDO�3ODLQ�PD\�EH�H[SODLQHG�E\�
GLIIHUHQFHV�EHWZHHQ�WKH�H[WHQW�RI�VXUIDFH�ZDWHU�DQG�EDVHÀRZ�
UHFKDUJH�]RQHV�LQ�YHU\�ÀDW�WHUUDLQV�ZKHUH�EDVHÀRZ�]RQHV�
PD\�H[WHQG�EH\RQG�VXUIDFH�FDWFKPHQW�ERXQGDULHV��,Q�WKH�
FDVH�RI�WKH�SDVWRUDO�YV��IRUHVWHG�ZDWHUVKHGV�LQ�WKH�3LHGPRQW��
DSSDUHQWO\�UHGXFHG�(7�DQG�DGHTXDWH�VXUIDFH�LQ¿OWUDWLRQ�UDWHV�
LQ�WKH�SDVWXUHV�DFFRXQWHG�IRU�WKH�KLJKHU�EDVHÀRZV�WKHUH��

$OWKRXJK�KLVWRULFDOO\�WKH�6RXWK�KDV�QRW�H[SHULHQFHG�D�JUHDW�
GH¿FLHQF\�RI�ZDWHU�VXSSO\�FRPSDUHG�WR�RWKHU�UHJLRQV�LQ�WKH�
8QLWHG�6WDWHV��ZLWK�FRQWLQXHG�IRUHVW�ORVV�DQG�H[SDQGLQJ�
XUEDQL]DWLRQ��ZDWHU�VXSSO\�PD\�EHFRPH�D�PRUH�SUHVVLQJ�
LVVXH�LQ�WKLV�UHJLRQ��:KHQ�PRGHOLQJ�ODQG�XVH�HIIHFWV�RQO\��
6XQ�DQG�RWKHUV��������SUHGLFWHG�UHGXFHG�ZDWHU�GH¿FLWV�GXH�
WR�LQFUHDVHG�ZDWHU�\LHOG�IROORZLQJ�FRQYHUVLRQ�RI�IRUHVW�WR�
XUEDQ�ODQG�XVHV��+RZHYHU��WKH\�IRXQG�WKDW�ZDWHU�UHVRXUFHV�
ZRXOG�OLNHO\�EH�XQGHU�JUHDWHU�SUHVVXUH�LQ�WKH�IXWXUH�ZKHQ�
WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�DQG�SRSXODWLRQ�JURZWK�DUH�

DOVR�WDNHQ�LQWR�DFFRXQW��$GGLWLRQDOO\��LW�VKRXOG�EH�QRWHG�
WKDW�GHVSLWH�LQFUHDVHG�VWUHDPÀRZ�IROORZLQJ�IRUHVW�UHPRYDO��
DYDLODEOH�VXUIDFH�ZDWHU�PLJKW�GHFOLQH�GXH�WR�XQVWDEOH�ÀRZ�
UHJLPHV��$IWHU�LQFUHDVLQJ�ZLWKGUDZDO�UDWHV�IURP�$ODEDPD�
VWUHDPV�QHDU�%LUPLQJKDP��VXUIDFH�ZDWHU�DYDLODEOH�IRU�
KXPDQ�XVH�UDQJHG�IURP�DERXW����WR����SHUFHQW�RI�GLVFKDUJH�
IRU�XUEDQ�ZDWHUVKHGV�DQG����WR����SHUFHQW�IRU�IRUHVWHG�
ZDWHUVKHGV��DQG�DW�KLJKHU�ZLWKGUDZDO�UDWHV�ZDWHU�DYDLODELOLW\�
ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�IRUHVWHG�WKDQ�XUEDQ�ZDWHUVKHGV���
7KHUHIRUH��DOWKRXJK�WRWDO�ZDWHU�\LHOG�LV�RIWHQ�UHGXFHG�LQ�
IRUHVWHG�ZDWHUVKHGV�FRPSDUHG�WR�XUEDQ�ZDWHUVKHGV��IRUHVWHG�
ZDWHUVKHGV�PD\�KDYH�D�JUHDWHU�SHUFHQWDJH�RI�ZDWHU�DYDLODEOH�
IRU�XVH��VXJJHVWLQJ�WKDW�LQFUHDVLQJ�XUEDQL]DWLRQ�FRQWULEXWHV�
WR�JUHDWHU�VWUHVV��/DVWO\��GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\�IURP�
SRLQW��DQG�QRQ�SRLQW�VRXUFH�SROOXWLRQ�FDQ�DOVR�UHGXFH�WKH�
DPRXQW�RI�DYDLODEOH�ZDWHU��6XQ�DQG�RWKHUV��������

(IIHFWV�RI�)RUHVW�&RQYHUVLRQ�RQ�6HGLPHQW�

)RUHVWV�VWDELOL]H�VRLOV��-DFNVRQ�DQG�RWKHUV��������WKHUHIRUH�VRLO�
LV�PRUH�UHDGLO\�HURGHG�IROORZLQJ�UHPRYDO�RI�YHJHWDWLRQ��DQG�
LV�WUDQVSRUWHG�DV�VHGLPHQW�LQWR�ÀRRGSODLQV�DQG�RWKHU�DUHDV�RI�
ORZHU�WRSRJUDSK\��-DFNVRQ�DQG�RWKHUV�����D��7ULPEOH�������
DQG�RU�GLUHFWO\�LQWR�VWUHDP�FKDQQHOV��7KH�HIIHFWV�RI�KLVWRULFDO�
DJULFXOWXUDO�XVH��LQ�SDUWLFXODU�URZ�FURS�DJULFXOWXUH��RQ�VRLO�
HURVLRQ�DQG�VXEVHTXHQW�VHGLPHQW�GHSRVLWLRQ�WKURXJKRXW�WKH�
6RXWK�ZHUH�SURIRXQG��&DVDULP�������-DFNVRQ�DQG�RWKHUV�
����D��7ULPEOH��������)RU�H[DPSOH��LQ�WKH�*HRUJLD�3LHGPRQW��
VHGLPHQW�GHSRVLWLRQ�IURP�KLVWRULFDO�DJULFXOWXUH�ZDV�DV�PXFK�
DV�����P�LQ�WKH�0XUGHU�&UHHN�ÀRRGSODLQ��-DFNVRQ�DQG�RWKHUV�
����D��DQG�DYHUDJHG�����P�LQ�%RQKDP�&UHHN�DQG�6DOO\�
%UDQFK�ZDWHUVKHGV��&DVDULP��������,W�FDQ�EH�GLI¿FXOW�WR�
GLIIHUHQWLDWH�VHGLPHQW�FRQWULEXWLRQV�IURP�FXUUHQW�ODQG�XVH�
YHUVXV�KLVWRULFDO�DJULFXOWXUDO�XVH�ZLWKLQ�D�ZDWHUVKHG�EHFDXVH�
WKH�OHJDF\�HIIHFWV�RI�KLVWRULFDO�ODQG�XVH�FDQ�EH�REVHUYHG�
GHFDGHV�ODWHU��-DFNVRQ�DQG�RWKHUV������D��HVWLPDWHG�WKDW����
WR����SHUFHQW�RI�WKH�VHGLPHQW�ORDG�RI�0XUGHU�&UHHN�FRQVLVWHG�
RI�UH�VXVSHQGHG�OHJDF\�VHGLPHQW��7KLV�PHDQV�WKDW�ODQG�XVH�
FRQYHUVLRQV�LQ�WKH�3LHGPRQW�KDYH�WKH�SRWHQWLDO�WR�UH�VXVSHQG�
OHJDF\�VHGLPHQW�WKDW�DFFXPXODWHG�LQ�WKH�VWUHDP�EHGV�GHFDGHV�
DJR�LQ�DGGLWLRQ�WR�JHQHUDWLQJ�VHGLPHQW�H[SRUW�IURP�WHUUHVWULDO�
VRXUFHV��

7KH�FRPELQHG�HIIHFWV�RI�DOWHUHG�K\GURORJ\��UHPRYDO�RI�
YHJHWDWLRQ��DQG�DQ�LQFUHDVH�LQ�LPSHUYLRXV�VXUIDFH�RIWHQ�FDXVH�
XUEDQ�ZDWHUVKHGV�WR�H[KLELW�VWUHDP�VHGLPHQW�FRQFHQWUDWLRQV�
PXFK�KLJKHU�WKDQ�IRUHVWHG�ZDWHUVKHGV��&OLQWRQ�DQG�9RVH�
������/HQDW�DQG�&UDZIRUG�������6FKRRQRYHU�DQG�RWKHUV�
�������,Q�WKH�6RXWKHUQ�$SSDODFKLDQV��WRWDO�VXVSHQGHG�
VROLGV�FRQFHQWUDWLRQV�ZHUH���WR���WLPHV�JUHDWHU�LQ�DQ�XUEDQ�

�/��.DOLQ��XQSXEOLVKHG�GDWD��$XEXUQ�8QLYHUVLW\��6FKRRO�RI�)RUHVWU\�DQG�
:LOGOLIH�6FLHQFHV������'XQFDQ�'U���$XEXUQ��$ODEDPD���������NDOLQOD#
DXEXUQ�HGX�

)LJXUH�����²6WUHDP�ÀRZ�GXUDWLRQ�FXUYHV�LQ�FXELF�IHHW�SHU�VHFRQG�EHIRUH�
DQG�DIWHU�XUEDQL]DWLRQ���6RXUFH��/��.DOLQ��XQSXEOLVKHG�GDWD��$XEXUQ�
8QLYHUVLW\��6FKRRO�RI�)RUHVWU\�DQG�:LOGOLIH�6FLHQFHV��$XEXUQ��$/���������
ODWLI#DXEXUQ�HGX�
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FRPSDUHG�WR�D�UHIHUHQFH�VWUHDP��&OLQWRQ�DQG�9RVH��������,Q�
WKH�*HRUJLD�3LHGPRQW��WRWDO�GLVVROYHG�VROLGV�FRQFHQWUDWLRQV�
ZHUH�WZLFH�DV�KLJK�LQ�XUEDQ�VWUHDPV�FRPSDUHG�WR�IRUHVWHG�
VWUHDPV��&ULP�������6FKRRQRYHU�DQG�RWKHUV��������EXW�WRWDO�
VXVSHQGHG�VROLGV�GLG�QRW�LQFUHDVH�VLJQL¿FDQWO\�XQGHU�XUEDQ�
FRYHU��,Q�WKH�&RDVWDO�3ODLQ��:DKO�DQG�RWKHUV��������IRXQG�D�
WZRIROG�LQFUHDVH�LQ�WRWDO�VXVSHQGHG�VROLGV�LQ�XUEDQ�FRPSDUHG�
WR�IRUHVWHG�VWUHDPV��XS�WR�����PJ�/�GXULQJ�VWRUPÀRZ�LQ�WKH�
XUEDQ�VWUHDP���(URVLRQ�DVVRFLDWHG�ZLWK�XUEDQ�ODQG�XVHV�FDQ�
EH�SDUWLFXODUO\�KLJK�DW�FRQVWUXFWLRQ�VLWHV�DQG�DUHDV�RI�QHZ�
GHYHORSPHQW��1RYRWQ\�������3DXO�DQG�0H\HU��������)RU�
H[DPSOH������WR��������IROG�LQFUHDVHV�RYHU�QRQGHYHORSHG�
FRQGLWLRQV�ZHUH�UHSRUWHG�E\�3DXO�DQG�0H\HU���������
HVSHFLDOO\�LQ�DUHDV�ZLWK�JUHDWHU�WRSRJUDSKLF�YDULDWLRQ�VXFK�DV�
WKH�6RXWKHUQ�$SSDODFKLDQV��

(IIHFWV�RI�)RUHVW�&RQYHUVLRQ�RQ�:DWHU�&KHPLVWU\

8QGLVWXUEHG�IRUHVWHG�ZDWHUVKHGV�DUH�JHQHUDOO\�DVVRFLDWHG�
ZLWK�ORZ�VWUHDP�ZDWHU�FRQFHQWUDWLRQV�RI�PRVW�LRQV��6LQFH�
PRVW�IRUHVWV�DUH�GH¿FLHQW�LQ�RQH�RU�PRUH�HOHPHQWV��IRUHVWHG�
V\VWHPV�DUH�JHQHUDOO\�HIIHFWLYH�LQ�UHWDLQLQJ�LQSXWV�RI�
QXWULHQWV��&RQVHTXHQWO\��QHW�H[SRUW�RI�PDFURQXWULHQWV��RU�
QXWULHQWV�UHTXLUHG�LQ�ODUJH�TXDQWLWLHV�VXFK�DV�1��3��DQG�.��
IURP�XQGLVWXUEHG�IRUHVWHG�FDWFKPHQWV�LV�RIWHQ�QHJDWLYH��
LQGLFDWLQJ�DQ�DFFUHWLRQ�RI�IRUHVW�ELRPDVV��/LNHQV�DQG�
%RUPDQQ�������6ZDQN�DQG�'RXJODVV��������$V�DQ�H[DPSOH��
WKH������KD�7DEOH�5RFN�5HVHUYRLU�ZDWHUVKHG�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQV�RI�6RXWK�&DUROLQD�KDV�EHHQ�KLJKO\�UHVWULFWHG�
LQ�WHUPV�RI�DQ\�KXPDQ�DFWLYLW\�VLQFH�������DQG�ZDWHU�TXDOLW\�
WKHUH�UHPDLQV�XQFKDQJHG�VLQFH�WKDW�WLPH���

,QFUHDVHG�QXWULHQW�FRQFHQWUDWLRQV�DQG�ORDGV�KDYH�EHHQ�
REVHUYHG�LQ�XUEDQ�DQG�DJULFXOWXUDO�VWUHDPV�FRPSDUHG�WR�
IRUHVWHG�VWUHDPV��([FHVV�QXWULHQWV�PD\�DULVH�IURP�IHUWLOL]HUV��
ZDVWHZDWHU�HIÀXHQW��DQG�LQGXVWULDO�ZDVWH�LQ�XUEDQ�DUHDV��
DQG�IURP�DQLPDO�ZDVWH�DQG�IHUWLOL]HUV�LQ�DJULFXOWXUDO�DUHDV��
&RQFHQWUDWLRQV�RI�12�

���&O���1D���.���&D����DQG�0J���ZHUH�
DOO�KLJKHU�LQ�DQ�XUEDQ�VWUHDP�WKDQ�D�UHIHUHQFH�VWUHDP�LQ�WKH�
6RXWKHUQ�$SSDODFKLDQV�GXULQJ�EDVHÀRZ�DQG�VWRUPÀRZ�ERWK�
�&OLQWRQ�DQG�9RVH��������1LWUDWHV�KDG�WKH�PRVW�SURQRXQFHG�
LQFUHDVH�ZLWK�PHDQ�FRQFHQWUDWLRQV�RI�DERXW������PJ�/�LQ�WKH�
UHIHUHQFH�VWUHDP�DQG�����PJ�/�LQ�WKH�XUEDQ�VWUHDP��&OLQWRQ�
DQG�9RVH��������+RZHYHU��DPPRQLXP�FRQFHQWUDWLRQV�ZHUH�
KLJKHU�LQ�WKH�IRUHVWHG�VWUHDP�GXULQJ�VWRUPÀRZ��%ROVWDG�DQG�
6ZDQN���������ZRUNLQJ�LQ�WKH�VDPH�SK\VLRJUDSKLF�VXEUHJLRQ��
IRXQG�QR�LQFUHDVHV�LQ�QLWUDWH��DPPRQLXP��RU�SKRVSKDWH�
FRQFHQWUDWLRQV�GXULQJ�EDVHÀRZ�DV�XUEDQL]DWLRQ�LQGLFHV�
LQFUHDVHG��+RZHYHU��GXULQJ�VWRUPÀRZ��VOLJKW�LQFUHDVHV�ZHUH�
QRWHG�IRU�QLWUDWH��IURP������WR������PJ�/�ZLWK�D�VLJQL¿FDQW�
UHJUHVVLRQ�UHODWLRQVKLS��DQG�DPPRQLXP��

��2NXQ��'�$��������3URSHUWLHV�RI�WKH�7DEOH�5RFN�DQG�3RLQVHWW�5HVHUYRLUV��
WKHLU�IXWXUH��8QSXEOLVKHG�UHSRUW�����S��2Q�¿OH�ZLWK��WKH�*UHHQYLOOH�
:DWHUVKHGV�6WXG\�&RPPLWWHH��3�2��%R[������*UHHQYLOOH��6&�������

,Q�WKH�*HRUJLD�3LHGPRQW��6FKRRQRYHU�DQG�/RFNDE\��������
IRXQG�UHVXOWV�VLPLODU�WR�WKRVH�RI�&OLQWRQ�DQG�9RVH��������
IRU�GLVVROYHG�RUJDQLF�FDUERQ��12�

���&O���DQG�.���DV�ZHOO�
DV�62�

���ZKHQ�FRPSDULQJ�VWUHDPV�ZLWK����SHUFHQW�DQG�
!���SHUFHQW�LPSHUYLRXV�VXUIDFH��7KH�FRQFHQWUDWLRQV�LQ�
VWUHDPV�RI�ZDWHUVKHGV�ZLWK�!���SHUFHQW�LPSHUYLRXV�VXUIDFH�
ZHUH�JHQHUDOO\�WZR�WR�IRXU�WLPHV�KLJKHU�WKDQ�WKRVH�RI�OHVV�
GHYHORSHG�FDWFKPHQWV��)RU�LQVWDQFH��PHGLDQ�EDVHÀRZ�QLWUDWH�
FRQFHQWUDWLRQV�ZHUH������PJ�/�IRU�VWUHDPV�ZLWK����SHUFHQW�
LPSHUYLRXV�VXUIDFH�DQG������PJ�/�IRU�VWUHDPV�ZLWK��
!���SHUFHQW�LPSHUYLRXV�VXUIDFH��VWRUPZDWHU�FRQFHQWUDWLRQV�
ZHUH������DQG������PJ�/�UHVSHFWLYHO\�IRU�WKH�VDPH�
FRPSDULVRQ��6FKRRQRYHU�DQG�/RFNDE\��������$OWKRXJK�
DPPRQLXP�FRQFHQWUDWLRQV�KDYH�EHHQ�UHSRUWHG�WR�EH�KLJKHU�
LQ�IRUHVWHG�WKDQ�LQ�XUEDQ�VWUHDPV��&OLQWRQ�DQG�9RVH�������
7XIIRUG�DQG�RWKHUV��������WZR�3LHGPRQW�VWXGLHV�SURGXFHG�
GLIIHUHQW�UHVXOWV��&ULP�������6FKRRQRYHU�DQG�/RFNDE\��������
6LPLODUO\��GLVVROYHG�RUJDQLF�FDUERQ�FRQFHQWUDWLRQV�DUH�RIWHQ�
KLJKHU�LQ�IRUHVWHG�ZDWHUVKHGV�WKDQ�LQ�XUEDQ�VWUHDPV��:DKO�
DQG�RWKHUV�������DOWKRXJK�WKHUH�DUH�H[FHSWLRQV��6FKRRQRYHU�
DQG�/RFNDE\��������

8QOLNH�PRVW�VWXGLHV�RI�ODQG�XVH�ODQG�FRYHU�LPSDFWV�RQ�
ZDWHU�TXDOLW\��ZKLFK�KDYH�VXEVWLWXWHG�VSDFH�IRU�WLPH��:HVWRQ�
DQG�RWKHUV��������HYDOXDWHG�ZDWHU�TXDOLW\�FKDQJHV�ZLWKLQ�
WKH�$OWDPDKD�5LYHU�%DVLQ�RI�WKH�*HRUJLD�3LHGPRQW�IRU�
PRUH�WKDQ����\HDUV��7KH�LQFUHDVHV�LQ�SRSXODWLRQ�GXULQJ�
WKDW�SHULRG�H[FHHGHG�����SHUFHQW�LQ�VRPH�RI�WKH�EDVLQ¶V�
ZDWHUVKHGV��'XULQJ�WKDW�SHULRG��DJULFXOWXUDO�ODQG�XVH�
GHFOLQHG�DV�SRSXODWLRQV�URVH��SURGXFLQJ�GHFUHDVHV�LQ�VWUHDP�
DPPRQLXP�DQG�RUJDQLF�FDUERQ�FRQFHQWUDWLRQV�EXW�LQFUHDVHV�
LQ�WRWDO�QLWURJHQ�DQG�QLWURJHQ�R[LGH�FRQFHQWUDWLRQV�DQG�
ORDGV��3KRVSKRUXV�FRQFHQWUDWLRQV�GLG�QRW�LQFUHDVH�ZLWK�
XUEDQL]DWLRQ��ZKLFK�WKH�DXWKRUV�VXJJHVW�PD\�UHÀHFW�WKH�
HOLPLQDWLRQ�RI�SKRVSKDWHV�LQ�GHWHUJHQWV�DIWHU�������7KH\�
DOVR�VXJJHVW�WKDW�IRU�WKH�3LHGPRQW��HOHYDWHG�WRWDO�QLWURJHQ�
DQG�QLWURJHQ�R[LGHV�PD\�VHUYH�DV�ZDWHU�TXDOLW\�VLJQDWXUHV�
RI�XUEDQL]DWLRQ�DQG�HOHYDWHG�DPPRQLXP��DQG�WKDW�RUJDQLF�
FDUERQ�PD\�EH�DVVRFLDWHG�ZLWK�DJULFXOWXUH��$PPRQLXP�DQG�
RUJDQLF�FDUERQ�DUH�DOVR�RIWHQ�OLQNHG�ZLWK�IRUHVW�FRYHU�EXW�WKH�
HIIHFWV�RI�FKDQJHV�LQ�IRUHVW�FRYHU�ZHUH�EH\RQG�WKH�VFRSH�RI�
WKLV�FKDSWHU��

7KHUH�DUH�IHZHU�VWXGLHV�RI�ODQG�XVH�ODQG�FRYHU�DVVRFLDWHG�
ZLWK�WKH�&RDVWDO�3ODLQ�WKDQ�ZLWK�WKH�3LHGPRQW��:DKO�DQG�
RWKHUV��������FRPSDUHG�ZDWHU�TXDOLW\�ZLWKLQ�WZR�FRDVWDO�
ZDWHUVKHGV��RQH�ZLWK�LQFUHDVLQJ�XUEDQL]DWLRQ�����SHUFHQW�
LPSHUYLRXV�VXUIDFH��DQG�WKH�RWKHU�ZLWK�SUHGRPLQDWHO\�IRUHVW�
FRYHU��QR�LPSHUYLRXV�VXUIDFH���1LWUDWH�ZDV�FRQVLVWHQWO\�
KLJKHU�LQ�WKH�XUEDQ�VWUHDP������XJ�/�LQ�ZLQWHU�����XJ�/�LQ�
VXPPHU��YHUVXV����XJ�/�LQ�ZLQWHU�����XJ�/�LQ�VXPPHU���
$PPRQLXP�ZDV�KLJKHU�LQ�WKH�IRUHVWHG�VWUHDP�UHJDUGOHVV�RI�
VHDVRQ������XJ�/�YHUVXV����XJ�/��DV�ZHUH�GLVVROYHG�RUJDQLF�
FDUERQ�FRQFHQWUDWLRQV�����XJ�/�YHUVXV����XJ�/���,Q�D�VWXG\�
ZLWKLQ�WKH�)ORULGD�3DQKDQGOH��1DJ\�DQG�RWKHUV��������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

PHGLDQ�FRQFHQWUDWLRQV�RI�QLWUDWH��DPPRQLXP��FDOFLXP��
SRWDVVLXP��DQG�VXOIDWH�ZHUH�KLJKHU�LQ�ZDWHUVKHGV�ZLWK�
PRUH�XUEDQL]DWLRQ��LPSHUYLRXV�VXUIDFH�XS�WR����SHUFHQW��
WKDQ�LQ�WKHLU�IRUHVWHG�FRXQWHUSDUWV��+RZHYHU��QLWUDWH�
FRQFHQWUDWLRQV�LQ�WKH�&RDVWDO�3ODLQ�ZHUH�ZHOO�EHORZ�WKRVH�
JHQHUDOO\�REVHUYHG�LQ�VRPH�VWXGLHV�RI�XUEDQ�ZDWHUVKHGV�
RI�WKH�3LHGPRQW�������PJ�/�YHUVXV������PJ�/���0HGLDQ�
FRQFHQWUDWLRQV�RI�WRWDO�SKRVSKRUXV�ZHUH�KLJK�DQG�LQFUHDVHG�
IURP������PJ�/�LQ�ZDWHUVKHGV�ZLWK����SHUFHQW�LPSHUYLRXV�
VXUIDFH�WR������PJ�/�LQ�ZDWHUVKHGV�ZLWK�!���SHUFHQW��
LPSHUYLRXV�VXUIDFH��6LPLODUO\��WRWDO�VXVSHQGHG�VROLGV�
LQFUHDVHG�IURP������WR������PJ�/�IRU�LPSHUYLRXV�VXUIDFH�
OHYHOV�DERYH����SHUFHQW��,Q�FRQWUDVW��GLVVROYHG�RUJDQLF�FDUERQ�
GHFOLQHG�IURP����PJ�/�LQ�ZDWHUVKHGV�ZLWK�ORZ�LPSHUYLRXV�
VXUIDFH�WR����PJ�/�LQ�ZDWHUVKHGV�ZLWK�!���SHUFHQW�
LPSHUYLRXV�VXUIDFH��7XIIRUG�DQG�RWKHUV��������IRXQG�WKDW�
WRWDO�SKRVSKRUXV�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�XUEDQ�VWUHDPV�
WKDQ�IRUHVWHG�VWUHDPV�LQ�WKH�&RDVWDO�3ODLQ��FRQFHQWUDWLRQV�RI�
URXJKO\������PJ�/�YHUVXV������PJ�/���

,Q�JHQHUDO��LQFUHDVHV�LQ�VWUHDP�FRQFHQWUDWLRQV�RI�VHYHUDO�
HOHPHQWV�ZLWKLQ�XUEDQL]HG�ZDWHUVKHGV�DUH�YHU\�FRPPRQ�
DOWKRXJK�WKH�PDJQLWXGH�RI�LQFUHDVH�DQG�VRPHWLPHV�WKH�
SDUWLFXODU�LRQV�LQYROYHG�YDU\�FRQVLGHUDEO\�ZLWKLQ�DQG�DPRQJ�
SK\VLRJUDSKLF�VXEUHJLRQV��:KLOH�QLWUDWH�DQG�SRWDVVLXP�
LRQV�FRPPRQO\�LQFUHDVH��SUREDEO\�GXH�WR�WKHLU�PRELOLW\�
LQ�ZDWHU���UHVSRQVHV�RI�WRWDO�SRWDVVLXP�RU�SKRVSKDWH�DUH�
PXFK�PRUH�YDULDEOH�DQG�PD\�QRW�RFFXU�DW�DOO��5HVSRQVHV�
RI�WKH�RWKHU�PDMRU�HOHPHQWV�IDOO�LQ�EHWZHHQ�WKRVH�RI�
QLWUDWH�DQG�SKRVSKDWH��6LQFH�GLVFKDUJH�XVXDOO\�LQFUHDVHV�
ZLWK�XUEDQL]DWLRQ��ORDGV�LQFUHDVH�DV�ZHOO�UHJDUGOHVV�RI�
SK\VLRJUDSKLF�VXEUHJLRQ��&RQVHTXHQWO\��WKHUH�GR�QRW�VHHP�
WR�EH�FOHDU�GLVWLQFWLRQV�DPRQJ�VXEUHJLRQV�LQ�WHUPV�RI�VWUHDP�
FKHPLVWU\�UHVSRQVHV��ZKLFK�PD\�LQGLFDWH�WKDW�WKH�LQÀXHQFH�
RI�ODQG�XVH�RYHUULGHV�WKDW�RI�SK\VLRJUDSK\�LQ�WKH�6RXWK��

+LJKHU�ORDGV�RI�EDVH�FDWLRQV��.���&D����DQG�0J�����&O���
DQG�WRWDO�QLWURJHQ�ZHUH�IRXQG�LQ�DJULFXOWXUDO�VWUHDPV�WKDQ�
LQ�IRUHVWHG�VWUHDPV�LQ�WKH�&RDVWDO�3ODLQ��/RZUDQFH�DQG�
RWKHUV��������,QFUHDVHG�QLWUDWH�FRQFHQWUDWLRQV�DQG�ORDGV�
LQ�DJULFXOWXUDO�VWUHDPV�FRPSDUHG�WR�IRUHVWHG�VWUHDPV�DUH�
FRPPRQ�LQ�WKH�$SSDODFKLDQV��+DJHQ�DQG�RWKHUV��������
3LHGPRQW��&ULP��������DQG�&RDVWDO�3ODLQ��/HKUWHU�������
/RZUDQFH�DQG�RWKHUV��������)RU�H[DPSOH��QLWUDWH�ORDGV�
ZHUH�����WR�����WLPHV�KLJKHU�LQ�ZDWHUVKHGV�ZLWK�JUHDWHU�
DJULFXOWXUDO�ODQG�WKDQ�ZDWHUVKHGV�ZLWK�OHVV�DJULFXOWXUDO�
ODQG��/RZUDQFH�DQG�RWKHUV�������DQG�QLWUDWH�FRQFHQWUDWLRQV�
ZHUH�����WR�����WLPHV�KLJKHU�LQ�DJULFXOWXUDO�YHUVXV�IRUHVWHG�
ZDWHUVKHGV��+DJHQ�DQG�RWKHUV��������

(IIHFWV�RI�)RUHVW�&RQYHUVLRQ�RQ�+XPDQ�+HDOWK�

8UEDQ�DQG�DJULFXOWXUDO�ODQG�XVHV�FRQWULEXWH�WR�LQFUHDVHG�
EDFWHULDO�FRQFHQWUDWLRQV�LQ�VWUHDP�ZDWHUV��&RQQHFWHG�
VWRUPZDWHU�DQG�VHZHU�RYHUÀRZ�V\VWHPV�RU�IDLOXUHV�LQ�

VHZHU�V\VWHPV��VXFK�DV�EURNHQ�SLSHV��PHFKDQLFDO�IDLOXUHV��
DQG�EORFNDJHV�IURP�WUHH�URRWV��FDQ�GLUHFWO\�RU�LQGLUHFWO\�
UHOHDVH�UDZ�VHZDJH�LQWR�VXUIDFH�ZDWHUV��$GGLWLRQDOO\��SHW�
DQG�ZLOGOLIH�IHFHV�FDQ�EH�WUDQVSRUWHG�LQ�UXQRII�RYHU�ODZQV�
DQG�LPSHUYLRXV�VXUIDFHV�LQ�XUEDQ�DUHDV��)HFDO�FROLIRUP�
EDFWHULD�FRXQWV�ZHUH�KLJKHU�LQ�XUEDQ�WKDQ�IRUHVWHG�RU�
UHIHUHQFH�VWUHDPV�LQ�WKH�&RDVWDO�3ODLQ��'L'RQDWR�DQG�
RWKHUV�������+ROODQG�DQG�RWKHUV�������0DOOLQ�DQG�RWKHUV�
�������3LHGPRQW��&ULP�������6FKRRQRYHU�DQG�RWKHUV��������
DQG�6RXWKHUQ�$SSDODFKLDQV��&OLQWRQ�DQG�9RVH��������)RU�
H[DPSOH��0DOOLQ�DQG�RWKHUV��������UHSRUW�WKDW�IHFDO�FROLIRUP�
LV�KLJKO\�FRUUHODWHG�ZLWK�LPSHUYLRXV�VXUIDFH��U �������
S ��������SHUFHQW�GHYHORSPHQW��U �������S ��������DQG�
SRSXODWLRQ��U �������S ��������6LPLODUO\��FRQFHQWUDWLRQV�
RI�(��FROL�FDQ�EH�PXFK�JUHDWHU�LQ�XUEDQ�ZDWHUVKHGV�WKDQ�
IRUHVWHG�ZDWHUVKHGV��&ULP�������0DOOLQ�DQG�RWKHUV��������
8UEDQ�ZDWHUVKHGV�LQ�WKH�*HRUJLD�3LHGPRQW�KDG�WKH�KLJKHVW�
PHGLDQ�(��FROL�FRQFHQWUDWLRQV��DV�PHDVXUHG�LQ�031�RU�PRVW�
SUREDEOH�QXPEHU���UDQJLQJ�IURP�����WR������031�����P/��
FRPSDUHG�WR�PHGLDQ�UDQJHV�RI����WR�����031�����P/�IRU�
SLQH�FRYHUHG�ZDWHUVKHGV�DQG����WR�����031�����P/�IRU�
RDN�SLQH�FRYHUHG�ZDWHUVKHGV��&ULP��������%HFNHU��������
UHSRUWHG�WKDW�UHVLGHQWLDO�DUHDV������SHUFHQW�RI�WKH�ZDWHUVKHG��
GLG�QRW�DSSHDU�WR�EH�D�VRXUFH�RI�EDFWHULD�WR�7UDYHUWLQH�&UHHN�
VXEEDVLQ�LQ�2NODKRPD��EXW�DWWULEXWHG�LQFUHDVHG�EDFWHULDO�
FRQFHQWUDWLRQV�LQ�WKH�QHDUE\�5RFN�&UHHN�EDVLQ�WR�OLYHVWRFN�
JUD]LQJ�DQG�VHZDJH�HIÀXHQW�LQ�SHULRGV�RI�KLJK�SUHFLSLWDWLRQ��
$QGUHZV�DQG�RWKHUV��������UHSRUWHG�IHFDO�FROLIRUP�FRXQWV�DV�
KLJK�DV��������FRORQLHV�����P/�ZLWK�WKH�KLJKHVW�FRXQWV�LQ�
VWRUPÀRZ�IRU�WKH�SRUWLRQV��������SHUFHQW��RI�WKH�,OOLQRLV�5LYHU�
EDVLQ�LQ�2NODKRPD�DQG�$UNDQVDV�WKDW�DUH�LQ�DJULFXOWXUDO�
XVH��SDVWXUHV�IRU�FDWWOH�DQG�FRQ¿QHG�IHHGLQJ�RSHUDWLRQV�
IRU�SRXOWU\�DQG�VZLQH���WKH\�DOVR�REVHUYHG�UDSLG�XUEDQ�
GHYHORSPHQW�RQ�WKH�XSSHU�SRUWLRQ�RI�WKLV�EDVLQ�WKDW�PD\�
IXUWKHU�LPSDLU�ZDWHU�UHVRXUFHV��

,Q�DGGLWLRQ�WR�WKH�GDQJHU�RI�HOHYDWHG�FRQFHQWUDWLRQV�RI�
EDFWHULD�LQ�VXUIDFH�ZDWHUV��RWKHU�KHDOWK�ULVNV�IURP�XUEDQ�
DQG�DJULFXOWXUDO�ODQG�XVHV�LQFOXGH�PHWDOV��SHVWLFLGHV��DQG�
SHUVRQDO�FDUH�SURGXFWV��.ODSSURWK�DQG�-RKQVRQ�������3DXO�
DQG�0H\HU��������7UDFH�PHWDO�VHGLPHQW�FRQFHQWUDWLRQV�FDQ�
EH���WR����WLPHV�KLJKHU�LQ�VWUHDPV�QHDU�XUEDQ�DQG�LQGXVWULDO�
DUHDV�WKDQ�LQ�IRUHVWHG�ZDWHUVKHGV�RU�VXEXUEDQ�ZDWHUVKHGV�
�+ROODQG�DQG�RWKHUV��������WKH\�WHQG�WR�DFFXPXODWH��UDWKHU�
WKDQ�GHJUDGH��RYHU�WLPH�LQ�VHGLPHQWV�DQG�SODQW�DQG�DQLPDO�
WLVVXH��.ODSSURWK�DQG�-RKQVRQ��������0HWDO�FRQFHQWUDWLRQV�
PD\�EH�LQYHUVHO\�UHODWHG�WR�VHGLPHQW�SDUWLFOH�VL]H��3DXO�DQG�
0H\HU�������DQG�WKXV�ZH�PLJKW�H[SHFW�KLJK�FRQFHQWUDWLRQV�RI�
PHWDOV�WR�EH�PRUH�SUREOHPDWLF�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV�
RU�3LHGPRQW�ZLWK�PRUH�VLOW\�DQG�FOD\H\�VRLOV�WKDQ�LQ�WKH�
&RDVWDO�3ODLQ��3HVWLFLGHV�HQWHU�VWUHDPV�WKURXJK�UXQRII�IURP�
DJULFXOWXUDO�DQG�XUEDQ�DUHDV��.ODSSURWK�DQG�-RKQVRQ�������
3DXO�DQG�0H\HU�������DJDLQ�XQGHUVFRULQJ�WKH�LPSRUWDQFH�RI�
ULSDULDQ�EXIIHUV�DQG�RWKHU�IRUHVWHG�DUHDV�LQ�VORZLQJ�UXQRII�
DQG�HQKDQFLQJ�LQ¿OWUDWLRQ�EHIRUH�FRQWDPLQDQWV�FDQ�UHDFK�



���
&+$37(5������)RUHVWV�DQG�:DWHU

WKH�VWUHDP��3HUVRQDO�FDUH�SURGXFWV�LQFOXGLQJ�GHRGRUDQWV��
SHUIXPHV��DQG�SKDUPDFHXWLFDOV�PD\�QRW�EH�UHPRYHG�E\�
WUDGLWLRQDO�ZDWHU�WUHDWPHQW�PHWKRGV�DQG�DUH�QRW�DV�ZLGHO\�
UHJXODWHG�DV�RWKHU�VXEVWDQFHV��.ROSLQ�DQG�RWKHUV��������

(IIHFWV�RI�)RUHVW�&RQYHUVLRQ�RQ�$TXDWLF�
&RPPXQLWLHV

$OWHUHG�K\GURORJ\�DQG�FKDQQHO�PRUSKRORJ\�DQG�KLJKHU�
VWUHDP�WHPSHUDWXUHV�FDXVHG�E\�IRUHVW�FRQYHUVLRQ�FDQ�
GUDPDWLFDOO\�DIIHFW�DTXDWLF�FRPPXQLWLHV��:LWK�LQFUHDVLQJ�
XUEDQ�DQG�RU�DJULFXOWXUDO�XVHV��VSHFLHV�ULFKQHVV�DQG�
DEXQGDQFH�RIWHQ�GHFOLQH�DV�UHSRUWHG�IRU�DOJDH��6SRQVHOOHU�
DQG�RWKHUV��������PDFURLQYHUWHEUDWHV��+HOPV�������/HQDW�
DQG�&UDZIRUG�������0DORQH\�DQG�)HPLQHOOD�������3DXO�DQG�
0H\HU�������5R\�DQG�RWKHUV��������¿VK��2QRUDWR�DQG�RWKHUV�
������:DOVK�DQG�RWKHUV��������DQG�DPSKLELDQV��+RXODKDQ�
DQG�)LQGOD\�������2UVHU�DQG�6KXUH�������3ULFH�DQG�RWKHUV�
������:DQJ�DQG�RWKHUV��������7KHVH�HIIHFWV�PD\�EH�RIIVHW�
VRPHZKDW�IRU�DOJDH�E\�DGGLWLRQDO�VWUHDP�QXWULHQWV��%LJJV�
������&KHVVPDQ�DQG�RWKHUV�������DQG�IRU�PDFURLQYHUWHEUDWHV�
E\�SHUHQQLDO�ÀRZV��&KDGZLFN�DQG�RWKHUV��������0XVVHOV�
KDYH�YLUWXDOO\�GLVDSSHDUHG�IURP�VRPH�VRXWKHUQ�VWUHDPV�DV�D�
UHVXOW�RI�LQFUHDVHG�FRQYHUVLRQ�RI�ODQG�WR�XUEDQ�XVHV��*DQJORII�
DQG�)HPLQHOOD�������*LOOLHV�DQG�RWKHUV��������7KHVH�
GHWULPHQWDO�HIIHFWV�RQ�DTXDWLF�RUJDQLVPV�DUH�SDUWLFXODUO\�
HYLGHQW�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV��6FRWW�DQG�RWKHUV�������
:DOWHUV�DQG�RWKHUV�������ZKHUH�ERWK�GLYHUVLW\�DQG�HQGHPLVP�
DUH�YHU\�KLJK��:DOODFH�DQG�RWKHUV��������&XIIQH\�DQG�
RWKHUV��������IRXQG�D�KLJK�FRUUHODWLRQ�RI�PDFURLQYHUWHEUDWH�
DVVHPEODJHV�ZLWK�XUEDQ�PHWULFV�LQ�HDVWHUQ�PHWURSROLWDQ�
DUHDV��LQFOXGLQJ�5DOHLJK��1&��$WODQWD��DQG�%LUPLQJKDP��
$/���EXW�QRW�LQ�FHQWUDO�PHWURSROLWDQ�DUHDV�VXFK�DV�'DOODV�
)RUW�:RUWK��$GGLWLRQDOO\��VSHFLHV�FRPSRVLWLRQ�PD\�VKLIW�
DV�VHQVLWLYH�VSHFLHV�DUH�UHSODFHG�E\�PRUH�WROHUDQW�VSHFLHV�
RU�VSHFLHV�EHWWHU�VXLWHG�IRU�WKH�QHZ�FRQGLWLRQV��/HQDW�DQG�
&UDZIRUG�������2QRUDWR�DQG�RWKHUV�������3ULFH�DQG�RWKHUV�
������5R\�DQG�RWKHUV�������6XWKHUODQG�DQG�RWKHUV�������
:DOWHUV�DQG�RWKHUV�������:HDYHU�DQG�*DUPDQ��������)RU�
H[DPSOH��LQ�XUEDQ�VWUHDPV�RI�WKH�ZHVWHUQ�*HRUJLD�3LHGPRQW��
UHSWLOH�VSHFLHV�ULFKQHVV�LQFUHDVHG�DW�WKH�VDPH�WLPH�WKDW�
WKH�ULFKQHVV�RI�VDODPDQGHUV�DQG�RWKHU�DPSKLELDQ�VSHFLHV�
GHFUHDVHG��%DUUHWW�DQG�*X\HU��������

)LVK�FRPPXQLWLHV�PD\�DOVR�EH�VWURQJO\�DIIHFWHG�E\�FKDQJHV�
LQ�K\GURORJ\�DQG�ZDWHU�TXDOLW\�WKDW�DUH�GHULYHG�IURP�ODQG�
XVH�FKDQJHV��+LJKHU�YHORFLWLHV�DQG�GLVFKDUJH�DV�ZHOO�DV�
LQFUHDVHG�VHGLPHQW�ORDGV�PD\�GHJUDGH�VWUHDP�KDELWDW�WR�
D�VLJQL¿FDQW�GHJUHH��1DJ\�DQG�RWKHUV��������,Q�SDUWLFXODU��
KLJKHU�GHSRVLWLRQ�RI�VHGLPHQW�LQ�VWUHDP�FKDQQHOV�PD\�UHGXFH�
GLYHUVLW\�RI�KDELWDW�ZLWK�QHJDWLYH�LPSOLFDWLRQV�IRU�VRPH�¿VK�
VSHFLHV��5HGXFHG�DEXQGDQFH�RI�EHQWKLF�IHHGHUV�DQG�ORZHU�
VSDZQLQJ�VXFFHVV�LQ�JHQHUDO�PD\�DFFRPSDQ\�VXFK�FKDQJHV�
�1DJ\�DQG�RWKHUV��������,Q�DGGLWLRQ��QHDU�&ROXPEXV��*$��
+HOPV�DQG�RWKHUV��������QRWHG�LQGLFDWRUV�RI�UHGXFHG�¿VK�

KHDOWK�VXFK�DV�RFFXUUHQFH�RI�OHVLRQV�DQG�WXPRUV�LQ�¿VK�IURP�
XUEDQ�VWUHDPV�DQG�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�ELRWLF�
LQWHJULW\�RI�¿VK�DQG�WKH�SURSRUWLRQ�RI�LPSHUYLRXV�VXUIDFH�
ZLWKLQ�ZDWHUVKHGV��

,PSOLFDWLRQV�RI�/DQG�8VH�&KDQJH�3URMHFWLRQV��
RQ�:DWHU�4XDOLW\

7KH�GHFUHDVHV�LQ�IRUHVW�FRYHU�DQG�LQFUHDVHV�LQ�XUEDQL]DWLRQ�
WKDW�DUH�SURMHFWHG�E\������FDUU\�LPSRUWDQW�LPSOLFDWLRQV�
IRU�ZDWHU�UHVRXUFHV�LQ�WKH�UHJLRQ��/RVVHV�RI�IRUHVW�FRYHU�
DFURVV�PXFK�RI�WKH�3LHGPRQW�RI�1RUWK�&DUROLQD��6RXWK�
&DUROLQD��*HRUJLD��DQG��WR�D�OHVVHU�H[WHQW��$ODEDPD��FKDSWHU�
���LPSO\�WKDW�IXUWKHU�GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\�DQG�
GHVWDELOL]DWLRQ�RI�VXUIDFH�ZDWHU�K\GURORJ\�DUH�OLNHO\�LQ�
ORFDOL]HG�FDWFKPHQWV�ZLWKLQ�WKDW�VXEUHJLRQ��,Q�DGGLWLRQ��LW�
LV�OLNHO\�WKDW�WKH�DOWHUDWLRQV�LQ�WKH�K\GURORJLF�F\FOHV�ZLWKLQ�
WKH�KHDGZDWHUV�RI�PDMRU�ULYHU�EDVLQV��¿J��������ZLOO�DIIHFW�
FRQGLWLRQV�GRZQVWUHDP��5LYHU�EDVLQV�DQG�ZDWHUVKHGV�ZLOO�
XQGHUJR�UHGXFWLRQV�LQ�HYDSRWUDQVSLUDWLRQ�GXH�WR�ORZHU�OHDI�
DUHD�LQGLFHV�DV�ZHOO�DV�LQFUHDVHV�LQ�LPSHUYLRXV�VXUIDFHV��
&RQVHTXHQWO\��UHVSRQVHV�WR�GHIRUHVWDWLRQ²UHGXFHG�
LQ¿OWUDWLRQ��LQFUHDVHG�UXQRII��UHGXFHG�EDVHÀRZ��DQG�
LQFUHDVHG�GLVFKDUJH�DQG�YHORFLW\²WKDW�DOUHDG\�H[LVW�RQ�WKH�
3LHGPRQW�WR�VRPH�H[WHQW��EXW�DUH�PRUH�RIWHQ�DVVRFLDWHG�ZLWK�
VWHHSHU�WHUUDLQV��ZLOO�OLNHO\�EH�H[DFHUEDWHG��

7KHVH�K\GURORJLF�UHVSRQVHV��FRPELQHG�ZLWK�WKH�LQFUHDVHG�
TXDQWLWLHV�RI�SRWHQWLDO�SROOXWDQWV�LQ�XUEDQL]LQJ�ZDWHUVKHGV��
ZLOO�LQFUHDVH�VWUHDPZDWHU�FRQFHQWUDWLRQV�DQG�RU�ORDGV�RI�
VHGLPHQW��QXWULHQWV��SDWKRJHQV��DQG�YDULRXV�FKHPLFDOV��7KH�
UHVXOW�FRXOG�EH�VLJQL¿FDQW�GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\�
ZLWKLQ�ULYHU�EDVLQV�DQG�VWUHDP�V\VWHPV��DQG�FRQFXUUHQW�
QHJDWLYH�HIIHFWV�RQ�GLYHUVLW\�RI�DTXDWLF�RUJDQLVPV��$OWKRXJK�
UHVSRQVHV�ZLOO�EH�PDQLIHVWHG�WKURXJKRXW�ULYHU�EDVLQV��
FXPXODWLYH�HIIHFWV�ZLOO�PDJQLI\�WKH�WUHQGV�DORQJ�WKHLU�ORZHU�
UHDFKHV��,I�VWUHDPV�UHPDLQ�FRQQHFWHG�WR�WKH�ÀRRGSODLQ�IRUHVWV�
WKDW�OLH�EHORZ�WKH�SK\VLRJUDSKLF�IDOO�OLQH��VRPH�IUDFWLRQ�RI�
SROOXWDQW�ORDGV�PD\�EH�¿OWHUHG�DV�VHGLPHQW�LV�GHSRVLWHG�E\�
VSUHDGLQJ�ÀRRGZDWHUV��+RZHYHU��DOWKRXJK�XSSHU�FRDVWDO�
IRUHVWV�DUH�SURMHFWHG�WR�EH�FOHDUHG�WR�D�OHVVHU�H[WHQW�WKDQ�
3LHGPRQW�IRUHVWV��WKH\�UHPDLQ�DW�VRPH�ULVN�RI�FRQYHUVLRQ�
ZLWK�VXEVHTXHQW�UHGXFWLRQ�RI�SROOXWDQW�¿OWUDWLRQ�SRWHQWLDO�RQ�
ÀRRGSODLQV��,Q�DGGLWLRQ��WKH�LQFUHDVHG�YHORFLW\�RI�VWUHDPV�DQG�
ULYHUV�GUDLQLQJ�KLJKO\�XUEDQL]HG�XSSHU�UHDFKHV�ZLOO�WHQG�WR�
LQFUHDVH�FKDQQHO�LQFLVHPHQW��WKHUHE\�UHGXFLQJ�WKH�¿OWHULQJ�
EHQH¿WV�RI�RYHUEDQN�ÀRRGLQJ�DQG�VHGLPHQW�GHSRVLWLRQ��
$OWKRXJK�UHVHUYRLUV�FUHDWHG�E\�GDPV�PD\�WUDS�VLJQL¿FDQW�
DPRXQWV�RI�VHGLPHQW�DQG�RWKHU�VXEVWDQFHV��WKH\�KDYH�D�
¿QLWH�FDSDFLW\�IRU�VHGLPHQW�¿OOLQJ��ZKLFK�LV�DOUHDG\�EHLQJ�
DSSURDFKHG�LQ�VRPH�DUHDV��&RQVHTXHQWO\��ORDGV�RI�VHGLPHQW��
QXWULHQWV��DQG�SDWKRJHQV�ZLOO�OLNHO\�LQFUHDVH�LQ�ORZHU�UHDFKHV�
RI�ULYHU�EDVLQV��ZLWK�H[SRUWV�RI�WKHVH�PDWHULDOV�H[SHFWHG�WR�
HOHYDWH�OHYHOV�LQ�FRDVWDO�HVWXDULHV�DV�ZHOO��





���
&+$37(5������)RUHVWV�DQG�:DWHU

IRUHVW�ODQG�����WR����PLOOLRQ�DFUHV��WKDW�ZRXOG�EH�UHTXLUHG�
WR�VXEVWDQWLDOO\�UHGXFH�QRQSRLQW�VRXUFH�SROOXWDQW�H[SRUWV�
�0LWVFK�DQG�RWKHUV��������,QFUHDVHG�IRUHVW�FRYHUDJH�ZLOO�
DOVR�EH�FKDUDFWHULVWLF�RQ�PDQ\�LQODQG�&RDVWDO�3ODLQ�DUHDV�
RI�9LUJLQLD��1RUWK�&DUROLQD��6RXWK�&DUROLQD��*HRUJLD��
$ODEDPD��0LVVLVVLSSL��DQG�/RXLVLDQD��FKDSWHU�����D�WUHQG�
WKDW�FRXOG�SURWHFW�ÀRRGSODLQ�IRUHVWV�DQG�PDLQWDLQ�ZDWHU�
TXDOLW\�RI�WKRVH�V\VWHPV��

$QRWKHU�ORFDWLRQ�WKDW�LV�DQWLFLSDWHG�WR�XQGHUJR�PDMRU�
LQFUHDVHV�LQ�XUEDQL]DWLRQ�LV�WKH�VRXWKHUQ�KDOI�RI�)ORULGD��
ZKHUH�IRUHVWHG�ZHWODQGV��ERWK�ULSDULDQ�DQG�GHSUHVVLRQDO��DUH�
SUHYDOHQW�DQG�DVVRFLDWHG�ZDWHU�TXDOLW\�IXQFWLRQV�DUH�DW�ULVN��
$W�D�WLPH�ZKHQ�DGGLWLRQDO�QRQSRLQW�VRXUFH�SROOXWDQW�H[SRUWV�
DUH�RULJLQDWLQJ�IURP�QHZO\�XUEDQL]HG�ODQGVFDSHV��D�SRUWLRQ�
RI�WKH�QDWXUDO�V\VWHPV�ZLWK�SRWHQWLDO�WR�¿OWHU�SROOXWDQW�ORDGV�
ZLOO�GLVDSSHDU�ZLWK�WKH�GHPLVH�RI�IRUHVWHG�ZHWODQGV��

(IIHFWV�RI�([SDQGHG�,QWHQVLYH�)RUHVW��
0DQDJHPHQW�RQ�:DWHU

7KH�HVWDEOLVKPHQW�RI�SLQH�SODQWDWLRQV�KDV�UHVXOWHG�LQ�YDVW�
DFUHDJHV�RI�LQWHQVLYHO\�PDQDJHG�SLQH�IRUHVWV�LQ�WKH�6RXWK��
3ODQWDWLRQ�EDVHG�IRUHVWU\±XVLQJ�SLQH�DQG�IDVW�JURZLQJ�
KDUGZRRG�VSHFLHV±LV�OLNHO\�WR�LQFUHDVH�LQ�WKH�IXWXUH��FKDSWHU�
����DQG�GHPDQG�IURP�D�VKULQNLQJ�ODQG�EDVH�DQG�HPHUJLQJ�
ZRRG�¿EHU�PDUNHWV�IRU�ELRHQHUJ\�LV�OLNHO\�WR�LQFUHDVH�
PDQDJHPHQW�LQWHQVLW\�RQ�QHZ�DQG�HVWDEOLVKHG�SODQWDWLRQV��
&RQVLGHUDEOH�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�LPSDFWV�RI�IRUHVW�
PDQDJHPHQW�RQ�VWUHDPÀRZ�WKURXJKRXW�WKH�8QLWHG�6WDWHV�
�%URZQ�DQG�RWKHUV�������-RQHV�DQG�3RVW��������)RU�H[DPSOH��

UHPRYLQJ�WKH�IRUHVW�FDQRS\�LQFUHDVHV�VWUHDPÀRZ�IRU�WKH�¿UVW�
IHZ�\HDUV��EXW�WKH�PDJQLWXGH��WLPLQJ��DQG�GXUDWLRQ�RI�WKH�
UHVSRQVH�YDULHV�FRQVLGHUDEO\�DPRQJ�HFRV\VWHPV��,Q�VRPH��
VWUHDPÀRZ�UHWXUQV�WR�SUHKDUYHVW�OHYHOV�ZLWKLQ����WR����\HDUV��
ZKHUHDV�LQ�RWKHUV��VWUHDPÀRZ�UHPDLQV�KLJKHU�IRU�VHYHUDO�
GHFDGHV�DIWHU�FXWWLQJ��RU�FDQ�HYHQ�GURS�ORZHU�WKDQ�SUH�
KDUYHVW�OHYHOV��-DFNVRQ�DQG�RWKHUV��������7KLV�ZLGH�YDULDWLRQ�
LQ�UHVSRQVHV�LV�DWWULEXWDEOH�WR�WKH�FRPSOH[�LQWHUDFWLRQV�
EHWZHHQ�FOLPDWH��ZKLFK�FDQ�YDU\�FRQVLGHUDEO\�IURP�GU\�WR�
ZHW�UHJLPHV��DQG�YHJHWDWLRQ��ZKLFK�FDQ�YDU\�LQ�VWUXFWXUH�DQG�
SKHQRORJ\��FRQLIHURXV�YHUVXV�GHFLGXRXV�IRUHVW��

,QIRUPDWLRQ�RQ�WKH�UHODWLRQVKLSV�EHWZHHQ�VSHFL¿F�HFRV\VWHPV�
RU�IRUHVW�W\SHV�DQG�VWUHDPÀRZ�FDQ�EH�LQIHUUHG�IURP�VWXGLHV�
TXDQWLI\LQJ�DQQXDO�HYDSRWUDQVSLUDWLRQ��$W�DQQXDO�WLPH�
VFDOHV��VWUHDPÀRZ�LV�DSSUR[LPDWHG�E\�WKH�GLIIHUHQFH�EHWZHHQ�
SUHFLSLWDWLRQ��337��DQG�HYDSRWUDQVSLUDWLRQ��(7���VWUHDPÀRZ�
 �337���(7��7KHUHIRUH��IRU�D�JLYHQ�DPRXQW�RI�SUHFLSLWDWLRQ��
PDQDJHPHQW�DFWLRQV�WKDW�DOWHU�HYDSRWUDQVSLUDWLRQ�ZLOO�DOVR�
DOWHU�VWUHDPÀRZ��,W�LV�ZHOO�HVWDEOLVKHG�WKDW�FRQLIHURXV�IRUHVWV��
ZLWK�WKHLU�JUHDWHU�FDSDFLW\�IRU�LQWHUFHSWLRQ�DQG�WUDQVSLUDWLRQ��
KDYH�KLJKHU�HYDSRWUDQVSLUDWLRQ��DQG�KHQFH�ORZHU�
VWUHDPÀRZ��WKDQ�GHFLGXRXV�KDUGZRRG�IRUHVWV��)RUG�DQG�
RWKHUV�������6ZDQN�DQG�'RXJODVV��������$YHUDJHG�DFURVV�
VHYHUDO�FOLPDWH�UHJLPHV�DQG�IRUHVW�W\SHV��WKH�GLIIHUHQFH�
EHWZHHQ�FRQLIHURXV�DQG�KDUGZRRG�IRUHVWV�LV�DERXW����
SHUFHQW�DW������PP�\U���SUHFLSLWDWLRQ�DQG�LQFUHDVLQJ�
SUHFLSLWDWLRQ�ZLGHQV�WKLV�GLIIHUHQFH�LQ�WKH�WZR�IRUHVW�
W\SHV��(YDSRWUDQVSLUDWLRQ�DOVR�YDULHV�FRQVLGHUDEO\�EHWZHHQ�
PDQDJHG�DQG�XQPDQDJHG�VRXWKHUQ�IRUHVWV��WDEOH��������
7KLV�YDULDWLRQ�LV�LPSRUWDQW�IRU�HYDOXDWLQJ�WKH�LPSOLFDWLRQV�

7DEOH�����²0HDQ�DQQXDO�WUDQVSLUDWLRQ��PP�\U����IRU�VRXWKHUQ�IRUHVW�W\SHV�

9HJHWDWLRQ�W\SH 7UDQVSLUDWLRQ� 6RXUFH
/RQJOHDI�SLQH�VDYDQQD ��� )RUG�DQG�RWKHUV�����
2OG�ÀHOG ��� 6WR\�DQG�RWKHUV�����
2DN�SLQH�KLFNRU\�IRUHVW ��� 2UHQ�DQG�3DWDNL�����
8SODQG�RDN�IRUHVW ��� :XOOVFKOHJHU�DQG�RWKHUV�����
0L[HG�SLQH�KDUGZRRG ��� 3KLOOLSV�DQG�2UHQ�����
0L[HG�SLQH�KDUGZRRG ��� 6WR\�DQG�RWKHUV�����
3ODQWHG�OREOROO\�SLQH ��� 6WR\�DQG�RWKHUV�����
0L[HG�SLQH�KDUGZRRG ��� 6FKDIHU�DQG�RWKHUV�����

6ODVK�SLQH�ÁDWZRRGV
(XFDO\SWXV�K\EULG�SODQWDWLRQ

���
���

3RZHOO�DQG�RWKHUV�����
(VWLPDWHG�IRU�%DNHU�&RXQW\��VRXWKZHVWHUQ�*HRUJLD�LQ�
�����IRU�DQ�DYHUDJH�FOLPDWH�DQG�UDLQIDOO�\HDUD

3ODQWHG�OREOROO\�SLQH��HDUO\�URWDWLRQ� ��� 'RPHF�DQG�RWKHUV�������6XQ�DQG�RWKHUV�����
3ODQWHG�OREOROO\�SLQH��PLG�URWDWLRQ� ��� 'RPHF�DQG�RWKHUV�������6XQ�DQG�RWKHUV�����

D'HULYHG�IURP�D�PRGHO�WKDW�XVHG�GDWD�FROOHFWHG�LQ������E\�WKH�-RVHSK�:��-RQHV�(FRORJLFDO�5HVHDUFK�&HQWHU�������
-RQHV�&HQWHU�'ULYH��1HZWRQ��*$��������0RGHO�DVVXPHG�QR�VRLO�ZDWHU�OLPLWDWLRQ��DOO�WUHHV�DW�DJH����������WUHHV�KD����
DQG�D�OHDI�DUHD�LQGH[�RI���P��P����0LHONH�DQG�RWKHUV�������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

RI�LQFUHDVLQJ�SLQH�SODQWDWLRQ�IRUHVWV�LQ�WKH�6RXWK�EHFDXVH�
WKH�PDJQLWXGH�RI�WKH�HIIHFWV�RQ�VWUHDPÀRZ�GHSHQGV�RQ�WKH�
VSHFLHV��IRUHVW�W\SH��RU�ODQG�XVH�EHLQJ�UHSODFHG��)RU�H[DPSOH��
SLQH�SODQWDWLRQV�PD\�FRQVXPH�QHDUO\�WZLFH�WKH�ZDWHU�
FRQVXPHG�E\�ORQJOHDI�SLQH�VDYDQQDV��WDEOH��������

,PSOLFDWLRQV�RI�LQFUHDVLQJ�PDQDJHPHQW�LQWHQVLW\�RQ�ZDWHU�
UHVRXUFHV�ZLOO�GHSHQG�RQ�WKH�VSHFL¿F�PDQDJHPHQW�DFWLYLW\��
,QFUHDVLQJ�DFUHDJHV�RI�IDVW�JURZLQJ�VSHFLHV�IRU�ELRHQHUJ\�
SURGXFWLRQ�RU�FDUERQ�VHTXHVWUDWLRQ�PD\�KDYH�QHJDWLYH�
FRQVHTXHQFHV�IRU�ZDWHU�\LHOG��)DUOH\�DQG�RWKHUV�������
-DFNVRQ�DQG�RWKHUV�����E���7R�LOOXVWUDWH��D�PDWXUH�HXFDO\SWXV�
SODQWDWLRQ��DJH����������WUHHV�KD����OHDI�DUHD�LQGH[�RI���P��P����
JURZLQJ�LQ�VRXWKZHVWHUQ�*HRUJLD�FRXOG�SRWHQWLDOO\�FRQVXPH�
����PP�\U���RI�ZDWHU��H[FHHGLQJ�RWKHU�IRUHVW�W\SHV�E\�D�
IDFWRU�RI������WDEOH��������1LWURJHQ�IHUWLOL]DWLRQ�LPSURYHV�
SURGXFWLYLW\�SULPDULO\�WKRXJK�LQFUHDVHG�OHDI�DUHD��9RVH�DQG�
$OOHQ��������DQG�HYDSRWUDQVSLUDWLRQ�LV�KLJKO\�FRUUHODWHG�
ZLWK�OHDI�DUHD�LQGH[��6XQ�DQG�RWKHUV�LQ�SUHVV���6KRUWHQLQJ�
URWDWLRQ�WLPHV�XVXDOO\�LQFUHDVHV�VWUHDPÀRZ�E\�GHFUHDVLQJ�
WKH�DPRXQW�RI�WLPH�WKDW�WKH�VWDQG�LV�DW�FDQRS\�FORVXUH��ZKHQ�
OHDI�DUHD�LQGH[�LV�KLJKHVW�DQG�VWUHDPÀRZ�LV�ORZHVW��)RU�DQ\�
JLYHQ�OHDI�DUHD��\RXQJHU�RU�VKRUWHU�WUHHV�DOVR�KDYH�KLJKHU�
VWRPDWDO�FRQGXFWDQFH�WKDQ�ROGHU�RU�WDOOHU�WUHHV��0RRUH�DQG�
RWKHUV�������1RYLFN�DQG�RWKHUV�������6FKDIHU�DQG�RWKHUV�
�������$OWKRXJK�WUDQVSLUDWLRQ�SHU�XQLW�OHDI�DUHD�LV�OHVV�
WKDQ�IRU�\RXQJHU�IRUHVWV��ROGHU�IRUHVWV�KDYH�ODUJHU�OHDI�DUHD�
DQG�FDQ�LQWHUFHSW�PRUH�ZDWHU��DQG�WKHUHIRUH�KDYH�JUHDWHU�
HYDSRWUDQVSLUDWLRQ��7KLV�PHDQV�WKDW�PDQDJLQJ�IRU�ROGHU�
IRUHVWV�LV�OLNHO\�WR�GHFUHDVH�VWUHDPÀRZ��

,PSDFWV�RQ�ZDWHU�TXDOLW\�ZLOO�GHSHQG�RQ�WKH�W\SH�RI�
PDQDJHPHQW�DFWLYLW\�DQG�WKH�HIIHFWLYHQHVV�RI�HVWDEOLVKHG�
%HVW�0DQDJHPHQW�3UDFWLFHV��ZKLFK�ZHUH�RULJLQDOO\�
GHYHORSHG�IRU�OHVV�LQWHQVLYH�PDQDJHPHQW��)RU�H[DPSOH��
LQ�UHYLHZ�RI�WKH�LPSDFWV�RI�IRUHVWV�IHUWLOL]DWLRQ��)R[�DQG�
RWKHUV��������FRQFOXGHG�WKDW�FRUUHFWO\�DSSOLHG�IHUWLOL]HU�
UDUHO\�GHJUDGHV�ZDWHU�TXDOLW\��,Q�FRQWUDVW��LQFUHDVLQJ�WKH�
IUHTXHQF\�RI�KDUYHVW�IRU�VKRUWHU�URWDWLRQV�PD\�KDYH�LPSDFWV�
RQ�VHGLPHQW�\LHOG��HVSHFLDOO\�LI�WKH�KDUYHVWV�UHVXOW�LQ�JUHDWHU�
VRLO�GLVWXUEDQFH��8UVLF�������RU�UHTXLUH�PRUH�URDGV�DQG�PRUH�
IUHTXHQW�URDG�XVDJH��6ZLIW�������

,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH��/DQG�8VH�&KDQJH��
DQG�3RSXODWLRQ�RQ�:DWHU�5HVRXUFHV�

&OLPDWH�FKDQJH�LPSDFWV�RQ�ZDWHU�UHVRXUFHV²%HFDXVH�
RI�WKH�FRPELQDWLRQ�RI�ELRORJLFDO�DQG�SK\VLFDO�FRQWUROV�RQ�
K\GURORJLF�SURFHVVHV��FOLPDWH�FKDQJH�ZLOO�ERWK�GLUHFWO\�DQG�
LQGLUHFWO\�LPSDFW�VRXWKHUQ�ZDWHU�UHVRXUFHV��%ULDQ�DQG�RWKHUV�
������6XQ�DQG�RWKHUV��������7KH�GLUHFW�LPSDFWV�ZLOO�GHSHQG�
RQ�KRZ�WKH�DPRXQW�DQG�WLPLQJ�RI�SUHFLSLWDWLRQ�DUH�DOWHUHG�
DQG�KRZ�WKLV�LQÀXHQFHV�EDVHÀRZ��VWRUPÀRZ��JURXQGZDWHU�
UHFKDUJH��DQG�ÀRRGLQJ��/RQJ�WHUP�8�6��*HRORJLFDO�6XUYH\�

VWUHDPÀRZ�GDWD�VXJJHVW�WKDW�DYHUDJH�DQQXDO�VWUHDPÀRZ�
KDV�LQFUHDVHG�DQG�WKDW�WKLV�LQFUHDVH�KDV�EHHQ�OLQNHG�WR�
JUHDWHU�SUHFLSLWDWLRQ�LQ�HDVWHUQ�6WDWHV�RYHU�WKH�SDVW�����\HDUV�
�,3&&�������.DUO�DQG�.QLJKW�������/LQV�DQG�6ODFN��������
KRZHYHU��IHZHU�WKDQ����SHUFHQW�RI�DOO�*HQHUDO�&LUFXODWLRQ�
0RGHOV�FDQ�DJUHH�RQ�WKH�GLUHFWLRQ�RI�SUHGLFWHG�SUHFLSLWDWLRQ�
FKDQJH��ZKHWKHU�ZHWWHU�RU�GULHU��,3&&��������$QQXDO�
SUHFLSLWDWLRQ�ZLWKLQ�D�\HDU�RU�IURP�RQH�\HDU�WR�WKH�QH[W�LV�
D�QDWXUDO�SKHQRPHQRQ�UHODWHG�WR�ODUJH�VFDOH�JOREDO�FOLPDWH�
WHOHFRQQHFWLRQV��VXFK�DV�(O�1LxR�6RXWKHUQ�2VFLOODWLRQ��
3DFL¿F�'HFDGDO�2VFLOODWLRQ��DQG�1RUWK�$WODQWLF�2VFLOODWLRQ�
F\FOHV��0DQ\�UHJLRQV�RI�WKH�8QLWHG�6WDWHV�KDYH�H[SHULHQFHG�
DQ�LQFUHDVHG�IUHTXHQF\�RI�SUHFLSLWDWLRQ�H[WUHPHV�RYHU�WKH�
ODVW����\HDUV��(DVWHUOLQJ�DQG�RWKHUV�������+XQWLQJWRQ��
������,3&&��������$V�WKH�FOLPDWH�ZDUPV�LQ�PRVW�*HQHUDO�
&LUFXODWLRQ�0RGHOV��WKH�IUHTXHQF\�RI�H[WUHPH�SUHFLSLWDWLRQ�
HYHQWV�LQFUHDVHV�DFURVV�WKH�JOREH��2¶*RUPDQ�DQG�6FKQHLGHU�
�������KRZHYHU��WKH�WLPLQJ�DQG�VSDWLDO�GLVWULEXWLRQ�RI�
H[WUHPH�HYHQWV�DUH�DPRQJ�WKH�PRVW�XQFHUWDLQ�DVSHFWV�RI�
IXWXUH�FOLPDWH�VFHQDULRV��$OOHQ�DQG�,QJUDP�������.DUO�DQG�
.QLJKW��������'HVSLWH�WKLV�XQFHUWDLQW\��UHFHQW�H[SHULHQFH�
ZLWK�GURXJKWV�DQG�ORZ�ÀRZV�LQ�PDQ\�DUHDV�RI�WKH�8QLWHG�
6WDWHV�LQGLFDWH�WKDW�HYHQ�VPDOO�FKDQJHV�LQ�GURXJKW�VHYHULW\�
DQG�IUHTXHQF\�ZLOO�KDYH�D�PDMRU�LPSDFW�RQ�VRFLHW\��DPRQJ�
WKHP�D�UHGXFWLRQ�LQ�GULQNLQJ�ZDWHU�VXSSOLHV��(DVWHUOLQJ�DQG�
RWKHUV�������/XFH�DQG�+ROGHQ�������

7KH�LQGLUHFW�LPSDFWV�RI�FOLPDWH�FKDQJH�DUH�UHODWHG�WR�
FKDQJHV�LQ�WHPSHUDWXUH�DQG�DWPRVSKHULF�FDUERQ�GLR[LGH��
,Q�WKH�VKRUW�WHUP��KLJKHU�WHPSHUDWXUHV�KDYH�WKH�SRWHQWLDO�WR�
LQFUHDVH�HYDSRUDWLRQ�DQG�SODQW�ZDWHU�XVH�YLD�WUDQVSLUDWLRQ�
�DV�WHPSHUDWXUHV�LQFUHDVH��WKH�HQHUJ\�DYDLODEOH�IRU�
HYDSRWUDQVSLUDWLRQ�LQFUHDVHV���DQG�WKHUHIRUH�GHFUHDVH�H[FHVV�
SUHFLSLWDWLRQ�DYDLODEOH�IRU�VWUHDPÀRZ�RU�JURXQGZDWHU�
UHFKDUJH��:DUPHU�WHPSHUDWXUHV�ZLOO�DOVR�LQÀXHQFH�WKH�
GXUDWLRQ�DQG�WLPLQJ�RI�VQRZPHOW��D�FULWLFDO�IDFWRU�LQ�
HFRV\VWHPV�ZKHUH�VQRZPHOW�GRPLQDWHV�K\GURORJLF�SURFHVVHV��
7KH�LPSDFWV�RI�WHPSHUDWXUH�PD\�EH�RIIVHW��RU�H[DFHUEDWHG��
E\�FKDQJHV�LQ�RWKHU�IDFWRUV�WKDW�LQÀXHQFH�HYDSRWUDQVSLUDWLRQ�
VXFK�DV�YDSRU�SUHVVXUH��ZDUP�DLU�KROGV�PRUH�ZDWHU���ZLQG�
SDWWHUQV��ZKLFK�LPSDFW�ERXQGDU\�OD\HU�UHVLVWDQFH���LQFUHDVHV�
LQ�FDUERQ�GLR[LGH��ZKLFK�GHFUHDVH�VWRPDWDO�FRQGXFWDQFH���
DQG�FKDQJHV�LQ�QHW�UDGLDWLRQ��LQÀXHQFHG�E\�FKDQJHV�LQ�FORXG�
FRYHU�DQG�DHURVROV���,Q�WKH�ORQJHU�WHUP��D�ZDUPHU�FOLPDWH�
LQ�FRPELQDWLRQ�ZLWK�FKDQJHV�LQ�SUHFLSLWDWLRQ�ZLOO�OLNHO\�
VKLIW�GLVWULEXWLRQV�RI�WUHH�VSHFLHV��ZKLFK�GLIIHU�FRQVLGHUDEO\�
LQ�WKH�DPRXQW�RI�DQQXDO�DQG�VHDVRQDO�ZDWHU�WKH\�XVH�YLD�
WUDQVSLUDWLRQ�DQG�LQWHUFHSWLRQ��)RUG�DQG�RWKHUV�������6XQ�
DQG�RWKHUV��������)RU�H[DPSOH��LQ�VRPH�JHRJUDSKLF�DUHDV��
D�VKLIW�IURP�KDUGZRRG�WR�SLQH�IRUHVWV�PD\�UHVXOW�LQ�\HDU�
URXQG�WUDQVSLUDWLRQ�DQG�LQWHUFHSWLRQ�DQG�JUHDWHU�ZDWHU�
XVH��&RQWUROOHG�VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�LQFUHDVHG�
DWPRVSKHULF�FDUERQ�GLR[LGH�UHGXFHV�WUDQVSLUDWLRQ�LQ�PDQ\�
WUHH�VSHFLHV��ZKLFK�PD\�WUDQVODWH�LQWR�LQFUHDVHG�VWUHDPÀRZ�
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2Q�DYHUDJH��ZDWHU�VWUHVV�GXH�WR�WKH�FRPELQHG�HIIHFWV�RI�
SRSXODWLRQ�DQG�ODQG�XVH�FKDQJH�ZLOO�LQFUHDVH�LQ�WKH�6RXWK�
E\����SHUFHQW�

���$OO�FOLPDWH�FKDQJH�VFHQDULRV�SUHGLFWHG�WKDW�WKH�6RXWK�
ZRXOG�OLNHO\�VHH�LQFUHDVHV�LQ�DLU�WHPSHUDWXUH�LQ�WKH�QH[W�
���\HDUV�EXW�GLIIHUHG�LQ�SUHGLFWLRQV�RI�SUHFLSLWDWLRQ�FKDQJH�
DFURVV�WKH�UHJLRQ��7KH�FRPELQHG�HIIHFWV�RI�FKDQJLQJ�
WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�ZLOO�JHQHUDOO\�GHFUHDVH�
VWUHDPÀRZ�DFURVV�WKH�6RXWK��¿J����������,Q�DGGLWLRQ��
VWUHDPÀRZ�ZLOO�OLNHO\�EHFRPH�PRUH�YDULDEOH�ZLWK�ORZHU�
ÀRZV�GXULQJ�GURXJKW�SHULRGV�DQG�KLJKHU�ÀRZV�GXULQJ�ZHW�
SHULRGV�WKDQ�H[SHULHQFHG�LQ�WKH�SDVW��

����:DWHU�VXSSO\�VWUHVV�ZRXOG�OLNHO\�LQFUHDVH�VLJQL¿FDQWO\�
XQGHU�DOO�IRXU�FOLPDWH�FKDQJH�VFHQDULRV��¿J����������ODUJHO\�
FDXVHG�E\�LQFUHDVHV�LQ�ZDWHU�ORVV�E\�HYDSRWUDQVSLUDWLRQ�
UHVXOWLQJ�IURP�KLJKHU�DLU�WHPSHUDWXUHV��DQG�DOVR�EHFDXVH�
RI�GHFUHDVLQJ�SUHFLSLWDWLRQ�LQ�VRPH�DUHDV��7KH�HIIHFWV�RI�
FKDQJLQJ�FOLPDWH�RQ�ZDWHU�VWUHVV�ZLOO�YDU\�VLJQL¿FDQWO\�
DFURVV�WKH�UHJLRQ��¿J����������)RU�H[DPSOH��WKH�:D66,�
PRGHO�SURMHFWV�WKDW�)UDQNIRUW��.<�ZLOO�KDYH�QHJOLJLEOH�
FKDQJH�LQ�ZDWHU�VWUHVV�DFURVV�WKH�IRXU�IXWXUH�FOLPDWH�
VFHQDULRV��ZKLOH�2NODKRPD�&LW\��2.��/LWWOH�5RFN��$5��DQG�
$XVWLQ��7;�DUH�SURMHFWHG�WR�KDYH�VLJQL¿FDQW�LQFUHDVHV�LQ�
ZDWHU�VWUHVV�

,PSOLFDWLRQV�RI�6HD�/HYHO�&KDQJH�RQ�&RDVWDO�$UHDV

6HD�OHYHO�PD\�ULVH�IURP�����WR�����P�E\�WKH�HQG�RI�WKH���VW�
FHQWXU\��WDEOH��������0F0XOOHQ�DQG�-DEERXU�������5DKPVRUI�
������6RORPRQ�DQG�RWKHUV��������$ORQJ�WKH�$WODQWLF�&RDVW�LQ�
WKH�VWXG\�UHJLRQ�WKHUH�LV�DSSUR[LPDWHO\�������VTXDUH�PLOHV��
�a����PLOOLRQ�DFUHV��RI�FRDVWDO�ODQG�EHORZ�DQ�HOHYDWLRQ�RI��
����PHWHUV��1RUWK�&DUROLQD�DQG�)ORULGD�KDYH�WKH�PRVW�FRDVWDO�
DUHD�EHORZ�����P���ZLWK�DQ�DGGLWLRQDO�������VTXDUH�PLOHV�
�a����PLOOLRQ�DFUHV��RI�FRDVWDO�ODQG�EHWZHHQ�����DQG�����P��
$ORQJ�WKH�*XOI�&RDVW�WKHUH�LV�DSSUR[LPDWHO\��������VTXDUH�
PLOHV��a����PLOOLRQ�DFUHV��RI�ODQG�EHORZ�DQ�HOHYDWLRQ�RI��
����P��/RXLVLDQD�DQG�7H[DV�KDYH�WKH�PRVW�FRDVWDO�DUHD�EHORZ�
����P���ZLWK�DQ�DGGLWLRQDO�������VTXDUH�PLOHV��a����PLOOLRQ�
DFUHV��RI�FRDVWDO�ODQG�EHWZHHQ�����DQG�����P��¿J����������,I�
VHD�OHYHO�URVH�����P�ZH�HVWLPDWH�WKDW�������VTXDUH�PLOHV��
�a����PLOOLRQ�DFUHV��RI�IRUHVWV�FRXOG�EH�DIIHFWHG�DORQJ�WKH�
$WODQWLF�&RDVW��DQG�������VTXDUH�PLOHV��a����PLOOLRQ�DFUHV��
RI�IRUHVWV�FRXOG�EH�LPSDFWHG�DORQJ�WKH�*XOI�&RDVW��:KHQ�
SK\VLFDO�SURFHVVHV�DUH�FRQVLGHUHG�E\�WKH�FRDVWDO�YXOQHUDELOLW\�
LQGH[��DORQJ�WKH�$WODQWLF�&RDVW�1RUWK�&DUROLQD�DQG�9LUJLQLD�
KDYH�WKH�PRVW�FRDVWOLQH�LQ�WKH�YHU\�KLJK�ULVN�FODVV��DQG�DORQJ�
WKH�*XOI�&RDVW��/RXLVLDQD�DQG�7H[DV�KDYH�WKH�PRVW�FRDVWOLQH�
LQ�WKH�YHU\�KLJK�ULVN�FODVV��¿J���������

3URMHFWLRQV�RI�VHD�OHYHO�FKDQJHV�FDQ�KHOS�PDQDJHUV�LGHQWLI\�
SRUWLRQV�RI�WKH�FRDVWOLQH�WKDW�FRXOG�EH�PRQLWRUHG�PRUH�FORVHO\��
)RU�H[DPSOH��¿JXUH�������VKRZV�WKDW�WKH�HQWLUH�/RXLVLDQD�
FRDVWOLQH�LV�LQ�WKH�KLJK�ULVN�FDWHJRU\�ZLWK�FRDVWDO�DUHD�EHORZ�
����P��EXW�WKH�*XOI�FRDVW�SRUWLRQ�RI�VRXWKHUQ�)ORULGD�LV�UDQNHG�

LQ�WKH�PRGHUDWH�ULVN�FDWHJRU\�HYHQ�WKRXJK�LWV�FRDVWDO�DUHD�LV�
DOVR�EHORZ�����P��VXJJHVWLQJ�WKDW�LWV�UHVSRQVH�WR�D�ULVLQJ�VHD�
PD\�EH�VORZHU�WKDQ�LI�SUHGLFWHG�IURP�HOHYDWLRQ�DORQH��7KLHOHU�
DQG�+DPPDU�.ORVH��������)LJXUH�������VKRZV�WKDW�SRUWLRQV�RI�
WKH�1RUWK�&DUROLQD�FRDVWOLQH�DQG�WKH�$WODQWLF�FRDVW�RI�)ORULGD�
DUH�LQ�WKH�KLJK�ULVN�FDWHJRU\��EXW�EHFDXVH�WKRVH�FRDVWDO�DUHDV�
DUH�EHWZHHQ�����DQG�����P��D�VHD�OHYHO�ULVH�RI���P�PD\�QRW�
DIIHFW�WKRVH�KLJKHU�HOHYDWLRQ�DUHDV�

',6&866,21�$1'�&21&/86,216

)RUHVW�FRQYHUVLRQ�WR�DJULFXOWXUH�RU�XUEDQ�ODQG�XVHV�
FRQVLVWHQWO\�FDXVHV�LQFUHDVHV�LQ�GLVFKDUJH��SHDN�ÀRZ��DQG�
YHORFLW\�RI�VWUHDPV��'LIIHUHQFHV�LQ�WKH�QDWXUH�RI�K\GURORJLF�
UHVSRQVHV�WR�XUEDQL]DWLRQ�DPRQJ�VXEUHJLRQV�DUH�VXEVWDQWLDO��
$V�H[DPSOHV��WKH�SURQRXQFHG�HIIHFW�RI�XUEDQ�GHYHORSPHQW�
RQ�SHDN�ÀRZV�DQG�VWUHDP�K\GURJUDSKV�IRXQG�LQ�WKH�
$SSDODFKLDQV�DQG�3LHGPRQW�PD\�EH�REVFXUHG�E\�QDWXUDO�
SUHFLSLWDWLRQ�UHJLPHV�LQ�DULG�UHJLRQV��VXFK�DV�ZHVWHUQ�7H[DV�
ZKHUH�K\GURJUDSKV�IURP�OHVV�GLVWXUEHG�VWUHDPV�UHVHPEOH�
WKRVH�RI�XUEDQ�VWUHDPV��*ULPP�DQG�RWKHUV��������6LPLODUO\��
WKH�UHGXFWLRQV�LQ�EDVHÀRZ�WKDW�DUH�RIWHQ�REVHUYHG�IROORZLQJ�
LQFUHDVHV�LQ�LPSHUYLRXV�DUHD�LQ�WKH�3LHGPRQW�PD\�QRW�RFFXU�
LQ�WKH�ÀDWWHU�WHUUDLQ�RI�WKH�&RDVWDO�3ODLQ��

)RUHVW�FRQYHUVLRQV�DOVR�UHVXOW�LQ�LQFUHDVHV�LQ�VHGLPHQW��ZDWHU�
FKHPLVWU\�LQGLFHV��IHFDO�FROLIRUP�DQG�(��FROL��DQG�RWKHU�
VXEVWDQFHV��%HFDXVH�GLVFKDUJH�DQG�FRQFHQWUDWLRQV�LQFUHDVH�
DIWHU�XUEDQL]DWLRQ��ORDGV�DUH�JHQHUDOO\�KLJKHU��3K\VLRJUDSKLF�
FKDUDFWHULVWLFV�VXFK�DV�VORSH�DQG�VRLO�WH[WXUH�VWURQJO\�
LQÀXHQFH�K\GURORJ\�DQG�VHGLPHQW�H[SRUW��EXW�WKHLU�LPSDFW�
RQ�ZDWHU�FKHPLVWU\�LV�OHVV�WKDQ�WKH�LPSDFW�RI�XUEDQL]DWLRQ��
&RQYHUVLRQ�RI�IRUHVW�ODQG�WR�XUEDQ�XVHV�PD\�UHVXOW�LQ�KHDOWK�
ULVNV�IRU�KXPDQV�DV�HYLGHQFHG�E\�ODUJH�LQFUHDVHV�LQ�IHFDO�
FROLIRUP�DQG�(��FROL��KHDY\�PHWDOV��SKDUPDFHXWLFDOV��DQG�
RWKHU�VXEVWDQFHV�LQ�VWUHDP�ZDWHU��:KLOH�HIIHFWLYH�ZDWHU�
WUHDWPHQW�PD\�RYHUFRPH�WKLV�ULVN�WR�GULQNLQJ�ZDWHU��WKHUH�
UHPDLQV�VLJQL¿FDQW�SRWHQWLDO�IRU�GLUHFW�FRQWDFW�ZLWK�SROOXWHG�
ZDWHU�DV�VWUHDPV�ÀRZ�WKURXJK�UHVLGHQWLDO�DUHDV�SULRU�WR�
WUHDWPHQW��

(DFK�ULYHU�EDVLQ�KDV�D�XQLTXH�ODQG�XVH�KLVWRU\�WKDW�PD\�KDYH�
ORQJ�ODVWLQJ�HIIHFWV��&XIIQH\�DQG�RWKHUV��������UHSRUWHG�
WKDW�WKH�FRQYHUVLRQ�RI�IRUHVW�WR�XUEDQ�ODQG�KDG�PRUH�
SURQRXQFHG�HIIHFWV�RQ�EHQWKLF�PDFURLQYHUWHEUDWHV�LQ�$WODQWD��
%LUPLQJKDP��$/��DQG�5DOHLJK��1&�WKDQ�WKH�FRQYHUVLRQ�
RI�DJULFXOWXUH�WR�XUEDQ�ODQG�KDG�LQ�'DOODV��ZKHUH�QDWXUDO�
JUDVVODQG�KDG�DOUHDG\�EHHQ�GHJUDGHG�E\�DJULFXOWXUH�LQ�WKH�
UHFHQW�SDVW��DQ�H[DPSOH�DQWHFHGHQW�ODQG�XVH�LPSDFWV�WDNLQJ�
SUHFHGHQW�RYHU�KLVWRULFDO�ODQG�XVH���,Q�IDFW��WKHLU�VWXG\�IRXQG�
WKDW�DQWHFHGHQW�DJULFXOWXUDO�ODQG�XVH�PDVNHG�WKH�HIIHFWV�RI�
XUEDQL]DWLRQ�LQ�DUHDV�RI�KLVWRULF�IRUHVW�XVH�DV�ZHOO�

3K\VLRJUDSKLF�FKDUDFWHULVWLFV�FRXOG�GHWHUPLQH�WKH�WKUHVKROG��
RU�WKH�UHVLOLHQFH�WR�FKDQJH��WKDW�HDFK�VXEUHJLRQ�GLVSOD\V�LQ�
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UHVSRQVH�WR�FKDQJHV�LQ�ODQG�XVH��)RU�WKLV�UHDVRQ��0F0DKRQ�
DQG�+DUQHG��������UHFRPPHQGHG�LQFRUSRUDWLQJ�PHDVXUHV�
RI�ERWK�QDWXUDO�SK\VLRJUDSKLF�YDULDWLRQ�DQG�HIIHFWV�RI�
KXPDQ�DFWLYLW\�LQ�ZDWHUVKHG�VWXGLHV�DQG�PDQDJHPHQW�
SODQV��$GGLWLRQDOO\��WKHUH�KDYH�EHHQ�VRPH�LQGLFDWLRQV�WKDW�
LPSHUYLRXV�VXUIDFH�LQFUHDVHV�PD\�KDYH�KLJKHU�WKUHVKROGV�IRU�
VLJQL¿FDQW�ZDWHU�GHJUDGDWLRQ�LQ�WKH�&RDVWDO�3ODLQ�WKDQ�WKH�
3LHGPRQW�RU�6RXWKHUQ�$SSDODFKLDQV��+HOPV�DQG�RWKHUV�������
0RUJDQ�DQG�&XVKPDQ�������5R\�DQG�RWKHUV�������6WHGQLFN�
������8W]�DQG�RWKHUV��������EXW�WKLV�GRHV�QRW�DSSHDU�WR�EH�
WUXH�IRU�DOO�PHDVXUHV��1DJ\�DQG�RWKHUV��������

7KH�FRQFHSW�RI�WKUHVKROGV�RI�LPSHUYLRXVQHVV�EH\RQG�ZKLFK�
VLJQL¿FDQW�GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\�RFFXUV�LV�YDJXH�
DQG�KDG�SUHYLRXVO\�EHHQ�UHSRUWHG�DW�������SHUFHQW��$UQROG�
DQG�*LEERQV�������%OHGVRH�DQG�:DWVRQ��������+RZHYHU��
VRPH�UHSRUWV�KDYH�QRWHG�VLJQL¿FDQW�FKDQJHV�LQ�ZDWHU�TXDOLW\�
DW�HYHQ�ORZHU�OHYHOV�RI�GHYHORSPHQW��VXFK�DV����SHUFHQW�
LPSHUYLRXV�VXUIDFH��&ULP�������&XIIQH\�DQG�RWKHUV�������
1DJ\�DQG�RWKHUV��������)RU�LQVWDQFH��DW���SHUFHQW�LPSHUYLRXV�
VXUIDFH��&XIIQH\�DQG�RWKHUV��������HVWLPDWHG�D����WR��
���SHUFHQW�GHJUDGDWLRQ�RI�PDFURLQYHUWHEUDWH�DVVHPEODJHV�
FRPSDUHG�WR�EDFNJURXQG�FRQGLWLRQV��7KLV�VXJJHVWV�WKDW�FDUH�
PXVW�EH�WDNHQ�IURP�WKH�¿UVW�VWDJHV�RI�GHYHORSPHQW�WR�OLPLW�
LPSDFWV�RQ�ZDWHU�UHVRXUFHV��%RJJV�DQG�6XQ��������VXJJHVW�
WKDW�PDLQWDLQLQJ�KLJK�(7�RI�YHJHWDWLRQ�LQ�WKH�JURZLQJ�
VHDVRQ�LV�NH\�WR�UHGXFLQJ�VWRUPÀRZ�LQ�XUEDQ�ZDWHUVKHGV��
)XUWKHUPRUH��RQFH�LPSHUYLRXV�VXUIDFH�FRYHU�H[FHHGV����
SHUFHQW��GHWHULRUDWLRQ�RI�ZDWHU�TXDOLW\�EHFRPHV�VHYHUH�
�&DOKRXQ�DQG�RWKHUV�������3DXO�DQG�0H\HU��������,Q�DUHDV�
ZKHUH�GHYHORSPHQW�LV�SODQQHG�RU�DERXW�WR�EHJLQ��LW�ZRXOG�
EH�YHU\�XVHIXO�WR�LGHQWLI\�NH\�ELRLQGLFDWRUV�IRU�GHWHFWLQJ�WKH�
RQVHW�RI�VLJQL¿FDQW�GHJUDGDWLRQ��

$PRQJ�WKH�PRVW�GUDPDWLF�LPSDFWV�DVVRFLDWHG�ZLWK�IRUHVW�
FRQYHUVLRQ�WR�XUEDQ�RU�DJULFXOWXUH�DUH�FKDQJHV�LQ�DTXDWLF�
SRSXODWLRQV��7KH�KLJKHU�YHORFLW\�DQG�FKDQQHO�VFRXULQJ�
DVVRFLDWHG�ZLWK�XUEDQ�K\GURORJ\�FUHDWHV�XQVWDEOH�KDELWDW��DQG�
WKLV�LV�FRPSRXQGHG�E\�WKH�HIIHFWV�RI�GHJUDGHG�ZDWHU�TXDOLW\��
6SHFLHV�ULFKQHVV�DQG�DEXQGDQFH�JHQHUDOO\�GHFOLQH��DQG�VRPH�
JURXSV��VXFK�DV�PXVVHOV��PD\�EH�HOLPLQDWHG�IURP�SDUWLFXODU�
ORFDWLRQV��7KHVH�LPSDFWV�WHQG�WR�EH�PRVW�VHYHUH�LQ�WKH�
$SSDODFKLDQV��$OVR��VSHFLHV�WKDW�DUH�WROHUDQW�RI�WKH�DOWHUHG�
FRQGLWLRQV�PD\�UHSODFH�WKRVH�WKDW�DUH�LQWROHUDQW��$Q�H[DPSOH�
ZDV�REVHUYHG�LQ�WKH�*HRUJLD�3LHGPRQW�DV�UHSWLOH�VSHFLHV�
ULFKQHVV�LQFUHDVHG�DIWHU�XUEDQL]DWLRQ��ZKLOH�DPSKLELDQ�
ULFKQHVV�GHFUHDVHG��%DUUHWW�DQG�*X\HU��������

,QFUHDVHG�LQWHQVL¿FDWLRQ�RI�IRUHVW�PDQDJHPHQW�RQ�D�VPDOOHU�
ODQG�EDVH�FRXOG�KDYH�LPSDFWV�RQ�TXDQWLW\�DQG�TXDOLW\�RI�
ZDWHU��HVSHFLDOO\�DW�ORFDO�VFDOHV��,Q�JHQHUDO��DQ�LQFUHDVH�LQ�
SLQH�SODQWDWLRQV�RU�IDVW�JURZLQJ�KDUGZRRG�VSHFLHV�PD\�
UHVXOW�LQ�JUHDWHU�ZDWHU�XVH�YLD�WUDQVSLUDWLRQ��)RUG�DQG�
RWKHUV��������KRZHYHU��WKH�PDJQLWXGH�DQG�VLJQL¿FDQFH�RI�
JUHDWHU�WUDQVSLUDWLRQ�RQ�ZDWHU�UHVRXUFHV�ZLOO�GHSHQG�RQ�WKH�

FRPPXQLW\�W\SH�WKDW�LV�EHLQJ�UHSODFHG�DQG�RQ�VLWH�VSHFL¿F�
K\GURORJLF�SURFHVVHV��,Q�DGGLWLRQ��WKH�LPSDFW�RI�JUHDWHU�ZDWHU�
XVH�PD\�EH�RIIVHW�E\�D�QHW�UHGXFWLRQ�RI�IRUHVW�FRYHU��,QFUHDVHG�
LQWHQVL¿FDWLRQ�RI�IRUHVW�PDQDJHPHQW�DFWLYLWLHV�WKDW�FUHDWH�PRUH�
VHYHUH�RU�IUHTXHQW�VRLO�GLVWXUEDQFH³VXFK�DV�VLWH�SUHSDUDWLRQ��
LQFUHDVHG�KDUYHVW�IUHTXHQFLHV��D�ODUJHU�URDG�QHWZRUN��RU�PRUH�
WUDI¿F³PD\�UHVXOW�LQ�LQFUHDVHG�VHGLPHQW�DQG�UHGXFHG�ZDWHU�
TXDOLW\�LI�%HVW�0DQDJHPHQW�3UDFWLFHV�DUH�E\SDVVHG�

%DVHG�RQ�:D66,�PRGHO�UHVXOWV�XQGHU�WKH�IRXU�IXWXUH�FOLPDWH�
VFHQDULRV�FRQVLGHUHG�LQ�WKLV�FKDSWHU��VWUHDPÀRZV�DQG�ZDWHU�
VXSSO\�ZLOO�JHQHUDOO\�GHFUHDVH�DQG�EHFRPH�PRUH�YDULDEOH�
RYHU�WKH�QH[W����WR�����\HDUV��+RZHYHU��PDJQLWXGHV�DQG�HYHQ�
WKH�VLJQV�RI�FKDQJHV�LQ�VWUHDPÀRZV�UHVXOWLQJ�IURP�FOLPDWH�
FKDQJH�ZLOO�YDU\�FRQVLGHUDEO\�DFURVV�WKH�UHJLRQ��ZLWK�VRPH�
VPDOO�DUHDV��VXFK�DV�ZHVWHUQ�7H[DV��H[SHULHQFLQJ�LQFUHDVHV�
LQ�ZDWHU�VXSSO\��2WKHU�DUHDV�ZLOO�OLNHO\�H[SHULHQFH�GHFUHDVHV�
LQ�VXSSO\��SDUWLFXODUO\�LQ�)ORULGD��2NODKRPD��DQG�QRUWKHUQ�
7H[DV��2YHUDOO��FOLPDWH�LQGXFHG�GHFUHDVHV�LQ�ZDWHU�VXSSO\�
DQG�LQFUHDVHG�GHPDQG�IURP�D�JURZLQJ�KXPDQ�SRSXODWLRQ�
ZLOO�OLNHO\�UHVXOW�LQ�DQ�LQFUHDVH�LQ�ZDWHU�VXSSO\�VWUHVV�LQWR�WKH�
QH[W�FHQWXU\��

&RQVLGHUDEOH�YDULDELOLW\�RI�ZDWHU�UHVRXUFH�SUHGLFWLRQV�DPRQJ�
WKH�IXWXUH�FOLPDWH�VFHQDULRV�DQG�WKH�DEVHQFH�RI�RYHUODSSLQJ�
SUHGLFWLRQV�IRU�DQ\�SDUWLFXODU�VXEUHJLRQ�FRQIRXQG�WKH�
FHUWDLQW\�RI�IXWXUH�SURMHFWLRQV��'HVSLWH�WKHVH�XQFHUWDLQWLHV��
WKH�LPSRUWDQFH�RI�ZDWHU�UHVRXUFHV�IRU�KXPDQ�DQG�DTXDWLF�OLIH�
DUJXHV�IRU�IXUWKHU�UHVHDUFK�DQG�DFWLYH�PDQDJHPHQW��

2XU�SURMHFWLRQV�LQGLFDWH�D�JUHDWHU�ULVN�RI�VHD�OHYHO�ULVH�IRU�
PDQ\�FRDVWDO�DUHDV�LQ�WKLV�FHQWXU\��7KHUPDO�LQHUWLD�GLFWDWHV�
WKDW�RQFH�WKH�ZDWHUV�ULVH��FXUEV�LQ�IXWXUH�JUHHQKRXVH�JDV�
HPLVVLRQV�ZLOO�QRW�SURGXFH�D�TXLFN�UHYHUVDO��7KHUHIRUH��
XQOLNH�SUHFLSLWDWLRQ�GULYHQ�ÀRRG�HYHQWV��ÀRRGLQJ�GXH�WR�
VHD�OHYHO�ULVH�ZLOO�KDYH�ORQJ�WHUP�FRQVHTXHQFHV��&RDVWDO�
LQXQGDWLRQ�LV�RQH�RI�WKH�PRVW�YLVLEOH�LPSDFWV�RI�ULVLQJ�VHD�
OHYHOV��$UHDV�WKDW�ZHUH�RQFH�GU\�IXUWKHU�LQODQG�ZLOO�JUDGXDOO\�
VKLIW�WR�HSLVRGLFDOO\�LQXQGDWHG��GXULQJ�KLJK�WLGHV�DQG�VWRUPV��
DQG�WKHQ�WR�SHUPDQHQWO\�LQXQGDWHG��7KH�LPSDFW�RI�VHD�OHYHO�
ULVH�WR�WKH�SRLQW�RI�LQXQGDWLRQ�LV�REYLRXV��EXW�RWKHU�LPSDFWV�
PD\�EH�OHVV�YLVLEOH��VXFK�DV�WKH�VDOW�ZDWHU�PDUVKHV�WKDW�
H[HPSOLI\�DQ�HFRV\VWHP�LQ�EDODQFH�EHWZHHQ�IUHVK�ZDWHU�DQG�
VDOLQH�HQYLURQPHQWV��7KHVH�XQLTXH�SODFHV�SURYLGH�LPSRUWDQW�
EUHHGLQJ�KDELWDW�IRU�PDQ\�WHUUHVWULDO�DQG�DTXDWLF�DQLPDO�
VSHFLHV��+RZHYHU��UDSLGO\�ULVLQJ�VHD�OHYHOV�ZLOO�SHUPHDWH�
QRQ�VDOLQH�IRUHVWV�DQG�JUDVVODQGV��FDXVLQJ�ORVVHV�RI�H[LVWLQJ�
YHJHWDWLRQ�ZLWKRXW�WKH�SRVVLELOLW\�RI�UHSODFHPHQW�E\�PRUH�
VDOW�WROHUDQW�VSHFLHV��2QFH�WKH�H[LVWLQJ�YHJHWDWLRQ�LV�GHDG��
WKH�URRW�VWUXFWXUH�WKDW�ELQGV�WKH�VRLO�V\VWHP�WRJHWKHU�DQG�
SURYLGHV�D�EXIIHU�IURP�LQFRPLQJ�WLGHV�ZLOO�DOVR�EH�ORVW��
DQG�FRDVWDO�HURVLRQ�LV�OLNHO\�WR�DFFHOHUDWH��$OWKRXJK�FRDVWDO�
HURVLRQ�LV�D�QDWXUDOO\�RFFXUULQJ�SURFHVV�LQ�EDUULHU�LVODQGV�
DQG�PDQ\�RWKHU�DUHDV��WKH�LQFUHDVH�LQ�UDWH�DQG�VHYHULW\�
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WKDW�LV�OLNHO\�ZLWK�ULVLQJ�VHD�OHYHOV�FRXOG�UHVXOW�LQ�D�JUHDWO\�
DFFHOHUDWHG�ORVV�RI�YDOXDEOH�FRDVWDO�SURSHUW\��

)LQDOO\��D�FRPELQDWLRQ�RI�SUHVVXUH�RQ�ZDWHU�UHVRXUFHV�IURP�
LQFUHDVLQJ�KXPDQ�SRSXODWLRQV�DQG�ULVLQJ�VHD�OHYHOV�FRXOG�
VHYHUHO\�UHGXFH�IUHVK�ZDWHU�VXSSOLHV�DORQJ�FRDVWDO�DUHDV��$V�
IUHVK�ZDWHU�LV�GUDZQ�RXW�RI�VKDOORZ�JURXQG�ZDWHU�V\VWHPV��
DGMDFHQW�EUDFNLVK�ZDWHU�ZRXOG�OLNHO\�¿OO�WKH�YRLG��WKXV�
UDLVLQJ�WKH�ULVN�RI�VDOW�ZDWHU�FRQWDPLQDWLRQ�WR�GULQNLQJ�ZDWHU�
VXSSOLHV��5LVHV�LQ�VHD�OHYHO�ZLOO�IXUWKHU�LQFUHDVH�WKH�ULVN�RI�
FRQWDPLQDWLRQ�DV�VDOLQH�ZDWHU�OHYHOV�ULVH��7KH�ORVV�RI�JURXQG�
ZDWHU�VXSSOLHV�LQ�SODFHV�OLNH�)ORULGD�ZRXOG�KDYH�HQRUPRXV�
VRFLDO�DQG�HFRQRPLF�LPSOLFDWLRQV�DQG�PD\�EH�PRUH�VLJQL¿FDQW�
WKDQ�FRDVWDO�LQXQGDWLRQ�LQ�WKH�QHDU�WR�PHGLXP�IXWXUH�
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3DVW�VWXGLHV�RQ�IRUHVW�ZDWHU�UHODWLRQV�WKDW�KDYH�EHHQ�
FRQGXFWHG�SULPDULO\�LQ�IRUHVWHG�ZDWHUVKHGV�DUH�QRW�VXI¿FLHQW�
WR�DGGUHVV�LVVXHV�LQ�PRUH�FRPSOH[��KXPDQ�GRPLQDWHG�
ODQGVFDSHV��$�NH\�LVVXH�LV�WKH�UHODWLRQVKLS�EHWZHHQ�
LQFUHDVLQJ�XUEDQL]DWLRQ�DQG�GLPLQLVKLQJ�DYDLODEOH�ZDWHU�
VXSSO\�IRU�KXPDQV�LQ�WKH�6RXWK��:H�QHHG�WR�XQGHUVWDQG�
PRUH�DERXW�WKH�QDWXUH�RI�WKLV�UHODWLRQVKLS�DQG�KRZ�LW�
PD\�FKDQJH�DFURVV�WKH�DUUD\�RI�VRXWKHUQ�SK\VLRJUDSKLF�
IHDWXUHV��&RPSOH[LW\�LQFUHDVHV�ZLWK�WKH�LQWHUDFWLYH�HIIHFWV�
RI�PXOWLSOH�GULYHUV�LQFOXGLQJ�ODQG�XVH�FKDQJH��FOLPDWH�
FKDQJH��SRSXODWLRQ�JURZWK��DQG�WKH�QDWXUDO�YDULDELOLW\�LQ�WKH�
K\GURORJLF�F\FOH��$�EHWWHU�XQGHUVWDQGLQJ�LV�FULWLFDOO\�QHHGHG�
LQ�DGYDQFH�RI�WKH�QH[W�PDMRU�GURXJKW��ZKRVH�LPSDFWV�PD\�EH�
H[DFHUEDWHG�E\�H[SHFWHG�LQFUHDVHV�LQ�KXPDQ�SRSXODWLRQV�DQG�
LPSHUYLRXV�VXUIDFHV�LQ�PDQ\�DUHDV�RI�WKH�6RXWK��FKDSWHU�����

7KH�UDPL¿FDWLRQV�RI�XUEDQL]DWLRQ�RQ�VXUIDFH�ZDWHU�DQG�
VXEVHTXHQWO\��KXPDQ�KHDOWK�LV�DQRWKHU�WRSLF�WKDW�GHVHUYHV�
JUHDWHU�DWWHQWLRQ��9HU\�KLJK�FRXQWV�RI�IHFDO�FROLIRUP�DQG�
(��FROL�KDYH�EHHQ�GRFXPHQWHG�LQ�XUEDQ�VWUHDPV��EXW�WKH�
SRWHQWLDO�ULVNV�WR�KXPDQ�KHDOWK�KDYH�QRW�\HW�EHHQ�DVVHVVHG��
5HVHDUFK�LV�QHHGHG�RQ�FRDVWDO�DUHDV��ZKLFK�KDYH�QRW�EHHQ�
DGHTXDWHO\�VWXGLHG�DQG�DUH�H[SHFWHG�WR�XQGHUJR�KLJK�
SRSXODWLRQ�JURZWK�DQG�GHYHORSPHQW�UDWHV�LQ�FRPLQJ�\HDUV��
$OVR��WKH�VHQVLWLYLWLHV�RI�DTXDWLF�RUJDQLVPV�WR�XUEDQL]DWLRQ�
KDYH�EHHQ�GHPRQVWUDWHG�EXW�QRW�TXDQWL¿HG��DQG�VKRXOG�EH�
PRUH�IXOO\�XQGHUVWRRG�VR�WKDW�WKH\�FDQ�VHUYH�DV�ELRLQGLFDWRUV�
RI�LPSHQGLQJ�GHJUDGDWLRQ�WR�VXUIDFH�ZDWHU�UHVRXUFHV��7KH�
IRFXV�RI�WKLV�FKDSWHU�ZDV�RQ�VXUIDFH�ZDWHU�LPSDFWV�DVVRFLDWHG�
ZLWK�ODQG�XVH�FRQYHUVLRQ��EXW�OLWHUDWXUH�VHDUFKHV�SURGXFHG�
OLWWOH�LQIRUPDWLRQ�RQ�WKH�UHODWLRQVKLSV�RI�JURXQGZDWHU�WR�ODQG�
XVH�DQG�ODQG�FRYHU��%HFDXVH�PDQ\�VRXWKHUQ�FRPPXQLWLHV�
DUH�FRQVLGHULQJ�H[SDQGHG�XVH�RI�DTXLIHUV��EHOLHYLQJ�WKHP�WR�
EH�³GURXJKW�SURRI�́ �WKH\�ZLOO�QHHG�WR�XQGHUVWDQG�WKH�H[WHQW�
WR�ZKLFK�FKDQJHV�LQ�ODQG�XVH�PLJKW�DIIHFW�JURXQGZDWHU�
UHVRXUFHV��

7KH�:D66,�PRGHO�SURYLGHV�D�JHQHUDO�VXPPDU\�RI�ZDWHU�
VXSSO\�DQG�GHPDQG�G\QDPLFV�DFURVV�ODUJH�UHJLRQV�RYHU�
H[WHQGHG�SHULRGV�RI�WLPH��UHTXLULQJ�DVVLPLODWLRQ�DQG�
LQWHJUDWLRQ�RI�ODUJH�GDWDVHWV�DQG�WKH�XVH�RI�H[WHQVLYH�*,6�
DQG�FRPSXWLQJ�UHVRXUFHV��7KHVH�ODUJH�GDWD�UHTXLUHPHQWV�
QHFHVVLWDWHG�GHYHORSPHQW�RI�VLPSOLI\LQJ�DVVXPSWLRQV�WR�
VLPXODWH�ZDWHU�UHVRXUFH�FKDQJHV�LQ�UHVSRQVH�WR�FOLPDWH�
FKDQJH��)RU�H[DPSOH��WKH�:D66,�PRGHO�XVHG�IRU�WKLV�FKDSWHU�
GRHV�QRW�LQFOXGH�SURYLVLRQV�IRU�ZDWHU�VXSSO\�UHVHUYRLU�
VWRUDJH�RU�LQWHUEDVLQ�ZDWHU�WUDQVIHUV��LW�DOVR�DVVXPHV�WKDW�
DOO�LQ�VWUHDP�VXUIDFH�ZDWHU�LV�DYDLODEOH�IRU�KXPDQ�XVH�
�QR�HFRORJLFDO�ÀRZ�LV�UHVHUYHG��DQG�WKDW�ULYHU�ÀRZV�DUH�
URXWHG�WKURXJK�WKH�ULYHU�QHWZRUN�LQVWDQWDQHRXVO\�GXULQJ�
D�JLYHQ�PRQWK��,W�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�WKHVH�
DVVXPSWLRQV�PD\�LPSDFW�ZDWHU�VXSSO\�VWUHVV�SUHGLFWLRQV�IRU�
VRPH�DUHDV�DFURVV�WKH�UHJLRQ��)XWXUH�ODQG�XVH�FKDQJHV�DUH�
OLNHO\�WR�DIIHFW�ZDWHU�TXDOLW\�DQG�H[WUHPH�K\GURORJ\�VXFK�
DV�SHDNÀRZ�UDWH��LVVXHV�WKDW�DUH�QRW�DGGUHVVHG�\HW�E\�WKH�
:D66,�PRGHO��7KH�WUDGHRIIV�EHWZHHQ�ZDWHU�UHVRXUFHV�DQG�
FDUERQ�VHTXHVWUDWLRQ�DUH�QRW�ZHOO�XQGHUVWRRG�DQG�QHHG�WR�EH�
TXDQWL¿HG�EHIRUH�HPEDUNLQJ�RQ�ELRHQHUJ\�GHYHORSPHQW�DQG�
IRUHVW�PDQDJHPHQW�WR�PLWLJDWH�FOLPDWH�ZDUPLQJ��

&RPSDUHG�WR�WKH�SK\VLFV�RI�RFHDQLF�WKHUPDO�H[SDQVLRQ��
UHODWLYHO\�OLWWOH�LV�NQRZQ�DERXW�WKH�UDWH�RI�JOREDO�ZDUPLQJ��
WKH�FKDQJHV�LQ�RFHDQ�VXUIDFH�DOEHGR��RU�WKH�LQSXW�RI�ZDWHU�
IURP�VQRZ�DQG�LFH�PHOWV�RQ�ODQG��0DQ\�RI�WKHVH�XQNQRZQV�
DUH�QRW�D�IXQFWLRQ�RI�VFLHQFH�JDSV��EXW�UDWKHU�XQFHUWDLQW\�
DERXW�IXWXUH�LQFUHDVHV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV��
&RQYHUVHO\��WKH�SK\VLFV�RI�WKHUPDO�H[SDQVLRQ�DUH�ZHOO�
XQGHUVWRRG��$V�SUHGLFWLRQV�RI�JOREDO�ZDUPLQJ�UDWHV�LPSURYH��
WKH�DFFXUDF\�RI�VHD�OHYHO�ULVH�ZLOO�DOVR�LPSURYH�VLJQL¿FDQWO\��
)LQDOO\��GHPRJUDSKLF�FKDQJHV�DQG�DVVRFLDWHG�SUHVVXUHV�RQ�
JURXQG�ZDWHU�UHVRXUFHV�DUH�DOVR�XQNQRZQ��7KHVH�NQRZOHGJH�
JDSV�QHHG�WR�EH�DGGUHVVHG�EHIRUH�D�PRUH�FRPSOHWH�
DVVHVVPHQW�RI�FOLPDWH�FKDQJH�RQ�VHD�OHYHO�ULVH�LV�SRVVLEOH�
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$LQVOLH��:�%��������)RUHVWHG�ZHWODQGV��,Q��:HDU��'�1���*UHLV��-�*���HGV��
� 6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��VXPPDU\�UHSRUW��*HQ��7HFK��5HS��
656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±����

$LQVZRUWK��(�$���5RJHUV��$��������7KH�UHVSRQVH�RI�SKRWRV\QWKHVLV�DQG�
VWRPDWDO�FRQGXFWDQFH�WR�ULVLQJ�>&2�@��PHFKDQLVPV�DQG�HQYLURQPHQWDO�
LQWHUDFWLRQV��3ODQW��&HOO�DQG�(QYLURQPHQW���������±�����

$OOHQ��0�5���,QJUDP��:�-��������&RQVWUDLQWV�RQ�IXWXUH�FKDQJHV�LQ�FOLPDWH�
DQG�WKH�K\GURORJLF�F\FOH��1DWXUH����������±����

$PDW\D��'�0���&DOODKDQ��7�-���5DGHFNL�3DZOLN��$��>DQG�RWKHUV@��������
+\GURORJLF�DQG�ZDWHU�TXDOLW\�PRQLWRULQJ�RQ�7XUNH\�&UHHN�ZDWHUVKHG��
)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW��6&��,Q��3URFHHGLQJV�RI�WKH�6RXWK�
&DUROLQD�ZDWHU�UHVRXUFHV�FRQIHUHQFH��&OHPVRQ��6&��&OHPVRQ�8QLYHUVLW\��
KWWS���ZZZ�FOHPVRQ�HGX�UHVWRUDWLRQ�HYHQWV�SDVWBHYHQWV�VFBZDWHUB
UHVRXUFHV�W�BSURFHHGLQJVBSUHVHQWDWLRQV�W�B]LS�ZLOOLDPV�SGI��>'DWH�
DFFHVVHG��2FWREHU���������@��
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$PDW\D��'�0���6XQ��*���6NDJJV��5�:��>DQG�RWKHUV@��������+\GURORJLF�
HIIHFWV�RI�JOREDO�FOLPDWH�FKDQJH�RQ�D�ODUJH�GUDLQHG�SLQH�IRUHVW��,Q��
:LOOLDPV��7���HG��+\GURORJ\�DQG�PDQDJHPHQW�RI�IRUHVWHG�ZHWODQGV��
3URFHHGLQJV�RI�WKH�LQWHUQDWLRQDO�FRQIHUHQFH��6W��-RVHSK��0,��$PHULFDQ�
6RFLHW\�RI�$JULFXOWXUDO�DQG�%LRORJLFDO�(QJLQHHUV�����±����

$QGHUVRQ��6�$���0DVWHUV��5�(��������5LSDULDQ�IRUHVW�EXIIHUV��)DFW�6KHHW�
������6WLOOZDWHU��2.��2NODKRPD�6WDWH�8QLYHUVLW\��&RRSHUDWLYH�([WHQVLRQ�
6HUYLFH����S�

$QGUHZV��:�-���%HFNHU��0�)���6PLWK��6�-���7RUWRUHOOL��5�/��������6XPPDU\�
RI�VXUIDFH�ZDWHU�TXDOLW\�GDWD�IURP�WKH�,OOLQRLV�5LYHU�EDVLQ�LQ�QRUWK�
2NODKRPD������±������5HY��6FLHQWL¿F�,QYHVWLJDWLRQV�5HSRUW������±
������5HVWRQ��9$��8�6��*HRORJLFDO�6XUYH\�����S�

$UQROG��&�/���-U���*LEERQV��&�-��������,PSHUYLRXV�VXUIDFH�FRYHU��WKH�
HPHUJHQFH�RI�D�NH\�HQYLURQPHQWDO�LQGLFDWRU��-RXUQDO�RI�WKH�$PHULFDQ�
3ODQQLQJ�$VVRFLDWLRQ���������±����

%DLOH\��5�*��������'HVFULSWLRQ�RI�WKH�HFRUHJLRQV�RI�WKH�8QLWHG�6WDWHV��0LVF��
3XEO��������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH�����S�

%DUUHWW��.���*X\HU��&��������'LIIHUHQWLDO�UHVSRQVHV�RI�DPSKLELDQV�DQG�
UHSWLOHV�LQ�ULSDULDQ�DQG�VWUHDP�KDELWDWV�WR�ODQG�XVH�GLVWXUEDQFHV�LQ�
ZHVWHUQ�*HRUJLD��86$��%LRORJLFDO�&RQVHUYDWLRQ�����������±������

%HFNHU��&�-��������:DWHU�TXDOLW\�DQG�SRVVLEOH�VRXUFHV�RI�QLWURJHQ�DQG�
EDFWHULD�WR�5RFN�DQG�7UDYHUWLQH�&UHHNV��&KLFNDVDZ�1DWLRQDO�5HFUHDWLRQ�
$UHD��2NODKRPD��������6FLHQWL¿F�,QYHVWLJDWLRQV�5HSRUW������±������
5HVWRQ��9$��8�6��*HRORJLFDO�6XUYH\�����S�

%HLJKOH\��5�(���0HODFN��-�0���'XQQH��7��������,PSDFWV�RI�&DOLIRUQLD¶V�
FOLPDWLF�UHJLPHV�DQG�FRDVWDO�ODQG�XVH�FKDQJH�RQ�VWUHDPÀRZ�
FKDUDFWHULVWLFV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ��
��������±�����

%LJJV��%�-�)��������3DWWHUQV�LQ�EHQWKLF�DOJDH�RI�VWUHDPV��,Q��6WHYHQVRQ��5�-���
%URWKZHOO��0�/���/RZH��5�/���HGV��$OJDO�HFRORJ\��IUHVKZDWHU�EHQWKLF�
HFRV\VWHPV��6DQ�'LHJR��$FDGHPLF�3UHVV��������

%LQNOH\��'���%URZQ��7�&��������0DQDJHPHQW�LPSDFWV�RQ�ZDWHU�TXDOLW\�RI�
IRUHVWV�DQG�UDQJHODQGV��*HQ��7HFK��5HS��50±�����)RUW�&ROOLQV��&2��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�)RUHVW�DQG�
5DQJH�([SHULPHQW�6WDWLRQ������S�

%OHGVRH��%�3���:DWVRQ��&�&��������(IIHFWV�RI�XUEDQL]DWLRQ�RI�FKDQQHO�
LQVWDELOLW\��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���
�������±����

%OHYLQV��'�:��������+\GURORJ\�DQG�F\FOLQJ�RI�QLWURJHQ�DQG�SKRVSKRURXV�LQ�
/LWWOH�%HDQ�0DUVK��D�UHPQDQW�ULSDULDQ�ZHWODQG�DORQJ�WKH�0LVVRXUL�5LYHU�
LQ�3ODWWH�&RXQW\��0LVVRXUL������±����6FLHQWL¿F�,QYHVWLJDWLRQV�5HSRUW�
����±������5HVWRQ��9$��8�6��*HRORJLFDO�6XUYH\�����S�

%RJJV��-���6XQ��*��������8UEDQL]DWLRQ�DOWHUV�ZDWHUVKHG�K\GURORJ\�LQ�WKH�
3LHGPRQW�RI�1RUWK�&DUROLQD��(FRK\GRORJ\�������������

%ROVWDG��3�9���6ZDQN��:�7��������&XPXODWLYH�LPSDFWV�RI�ODQG�XVH�RQ�ZDWHU�
TXDOLW\�LQ�D�6RXWKHUQ�$SSDODFKLDQ�ZDWHUVKHG��-RXUQDO�RI�WKH�$PHULFDQ�
:DWHU�5HVRXUFHV�$VVRFLDWLRQ������������±����

%RVFK��-�0���+HZOHWW��-�'��������$�UHYLHZ�RI�FDWFKPHQW�H[SHULPHQWV�
WR�GHWHUPLQH�WKH�HIIHFW�RI�YHJHWDWLRQ�FKDQJHV�RQ�ZDWHU�\LHOG�DQG�
HYDSRWUDQVSLUDWLRQ��-RXUQDO�RI�+\GURORJ\�������±���

%ULDQ��+�+���&DOODZD\��0���6PLWK��-���.DUVKHQ��3��������&OLPDWH�FKDQJH�
DQG�8�6��ZDWHU�UHVRXUFHV��IURP�PRGHOHG�ZDWHUVKHG�LPSDFWV�WR�QDWLRQDO�
HVWLPDWHV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���
�������±����

%ULQVRQ��0�0��������$�K\GURJHRPRUSKLF�FODVVL¿FDWLRQ�IRU�ZHWODQGV��7HFK��
5HS��:53±'(±���9LFNVEXUJ��06��8�6��$UP\�&RUSV�RI�(QJLQHHUV��
:DWHUZD\V�([SHULPHQW�6WDWLRQ������S�

%URZQ��$�(���=KDQJ��/���0F0DKRQ��7�$��>DQG�RWKHUV@��������$�UHYLHZ�
RI�SDLUHG�FDWFKPHQW�VWXGLHV�IRU�GHWHUPLQLQJ�FKDQJHV�LQ�ZDWHU�\LHOG�
UHVXOWLQJ�IURP�DOWHUDWLRQV�LQ�YHJHWDWLRQ��-RXUQDO�RI�+\GURORJ\���
�������±���

%URZQ��7�&���+REELQV��0�7���5DPLUH]��-�$��������6SDWLDO�GLVWULEXWLRQ�RI�
ZDWHU�VXSSO\�LQ�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV��-RXUQDO�RI�WKH�$PHULFDQ�
:DWHU�5HVRXUFHV�$VVRFLDWLRQ����������±�����

&DOKRXQ��'�/���)ULFN��(�$���%XHOO��*�5��������(IIHFWV�RI�XUEDQ�GHYHORSPHQW�
RQ�QXWULHQW�ORDGV�DQG�VWUHDPÀRZ��XSSHU�&KDWWDKRRFKHH�5LYHU�EDVLQ��
*HRUJLD������±������,Q��+DWFKHU��.�-���HG��3URFHHGLQJV�RI�WKH������
*HRUJLD�ZDWHU�UHVRXUFHV�FRQIHUHQFH��$WKHQV��*$��7KH�8QLYHUVLW\�RI�
*HRUJLD��,QVWLWXWH�RI�(FRORJ\��>8QQXPEHUHG�SDJHV@�

&DVDULP��)��������/HJDF\�VHGLPHQWV�LQ�6RXWKHDVWHUQ�8QLWHG�6WDWHV�&RDVWDO�
3ODLQ�VWUHDPV��$XEXUQ��$/��$XEXUQ�8QLYHUVLW\������S��0�6��WKHVLV�

&KDGZLFN��0�$���'REEHUIXKO��'�5���%HQNH��$�&��>DQG�RWKHUV@��������
8UEDQL]DWLRQ�DIIHFWV�VWUHDP�HFRV\VWHP�IXQFWLRQ�E\�DOWHULQJ�K\GURORJ\��
FKHPLVWU\��DQG�ELRWLF�ULFKQHVV��(FRORJLFDO�$SSOLFDWLRQV����������±������

&KHVVPDQ��%���*URZQV��,���&XUUH\��-���3OXQNHWW�&ROH��1��������3UHGLFWLQJ�
GLDWRP�FRPPXQLWLHV�DW�WKH�JHQXV�OHYHO�IRU�WKH�UDSLG�ELRORJLFDO�
DVVHVVPHQW�RI�ULYHUV��)UHVKZDWHU�%LRORJ\���������±�����

&KLOGHUV��'�/���*RVVHOLQN��-�*��������$VVHVVPHQW�RI�FXPXODWLYH�LPSDFWV�WR�
ZDWHU�TXDOLW\�LQ�D�IRUHVWHG�ZHWODQG�ODQGVFDSH��-RXUQDO�RI�(QYLURQPHQWDO�
4XDOLW\���������±����

&OLQWRQ��%�'���9RVH��-�0��������9DULDWLRQ�LQ�VWUHDP�ZDWHU�TXDOLW\�LQ�DQ�
XUEDQ�KHDGZDWHU�VWUHDP�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV��:DWHU��$LU��DQG�
6RLO�3ROOXWLRQ����������±����

&ULP��-�)��������:DWHU�TXDOLW\�FKDQJHV�DFURVV�DQ�XUEDQ�UXUDO�ODQG�XVH�
JUDGLHQW�LQ�VWUHDPV�RI�WKH�ZHVW�*HRUJLD�SLHGPRQW��$XEXUQ��$/��$XEXUQ�
8QLYHUVLW\������S��0�6��WKHVLV�

&XIIQH\��7�)���%ULJKWELOO��5�$���0D\��-�7���:DLWH��,�5��������5HVSRQVHV�RI�
EHQWKLF�PDFURLQYHUWHEUDWHV�WR�HQYLURQPHQWDO�FKDQJHV�DVVRFLDWHG�ZLWK�
XUEDQL]DWLRQ�LQ�QLQH�PHWURSROLWDQ�DUHDV��(FRORJLFDO�$SSOLFDWLRQV���
�����������±������

'DOH��9�+���-R\FH��-�$���0F1XOW\��6��>DQG�RWKHUV@��������&OLPDWH�FKDQJH�DQG�
IRUHVW�GLVWXUEDQFHV��%LR6FLHQFH���������±����

GH�OD�&UHWD]��$�/���%DUWHQ��3�.��������/DQG�XVH�HIIHFWV�RQ�VWUHDPÀRZ�DQG�
ZDWHU�TXDOLW\�LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV��1HZ�<RUN��&5&�3UHVV��
����S�

'HQQLV��-�9��������7KH�JUHDW�F\SUHVV�VZDPSV��%DWRQ�5RXJH��/$��/RXLVLDQD�
6WDWH�8QLYHUVLW\�3UHVV������S�

'L'RQDWR��*�7���6WHZDUW��-�5���6DQJHU��'�0��>DQG�RWKHUV@��������(IIHFWV�RI�
FKDQJLQJ�ODQG�XVH�RQ�WKH�PLFURELDO�ZDWHU�TXDOLW\�RI�WLGDO�FUHHNV��0DULQH�
3ROOXWLRQ�%XOOHWLQ��������±����

'RPHF�-�&���6XQ��*���1RRUPHWV��$��>DQG�RWKHUV@��������$�FRPSDULVRQ�
RI�WKUHH�PHWKRGV�WR�HVWLPDWH�HYDSRWUDQVSLUDWLRQ�LQ�WZR�FRQWUDVWLQJ�
OREOROO\�SLQH�SODQWDWLRQV��DJH�UHODWHG�FKDQJHV�LQ�ZDWHU�XVH�DQG�GURXJKW�
VHQVLWLYLW\�RI�HYDSRWUDQVSLUDWLRQ�FRPSRQHQWV��)RUHVW�6FLHQFH������
��������

'XU\HD��0�/���+HUPDQVHQ��$��������&\SUHVV��)ORULGD¶V�PDMHVWLF�DQG�
EHQH¿FLDO�ZHWODQGV�WUHH��&,5�������*DLQHVYLOOH��)/��8QLYHUVLW\�RI�
)ORULGD��)ORULGD�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI�)RRG�DQG�
$JULFXOWXUDO�6HUYLFHV�����S��KWWS���HGLV�LIDV�XÀ�HGX��>'DWH�DFFHVVHG��
0DUFK���������@�

(DVWHUOLQJ��'�5���(YDQV��-�/���*URLVPDQ��3�<��>DQG�RWKHUV@��������2EVHUYHG�
YDULDELOLW\�DQG�WUHQGV�LQ�H[WUHPH�FOLPDWH�HYHQWV��D�EULHI�UHYLHZ��%XOOHWLQ�
RI�WKH�$PHULFDQ�0HWHRURORJLFDO�6RFLHW\���������±����

(UQVW��.�$���%URRNV��-�5��������3URORQJHG�ÀRRGLQJ�GHFUHDVHG�VWHP�GHQVLW\��
WUHH�VL]H�DQG�VKLIWHG�FRPSRVLWLRQ�WRZDUGV�FORQDO�VSHFLHV�LQ�D�FHQWUDO�
)ORULGD�KDUGZRRG�VZDPS��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���
��������±�����

([XP��/�5���%LUG��6�/���+DUULVRQ��-���3HUNLQV��&�$��������(VWLPDWLQJ�
DQG�SURMHFWLQJ�LPSHUYLRXV�FRYHU�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��
(3$�����5±��������$WKHQV��*$��8�6��(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\��(FRV\VWHPV�5HVHDUFK�'LYLVLRQ������S��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

)DUOH\��.���-REEDJ\��(���-DFNVRQ��5�%��������(IIHFWV�RI�DIIRUHVWDWLRQ�RQ�
ZDWHU�\LHOG��D�JOREDO�V\QWKHVLV�ZLWK�LPSOLFDWLRQV�IRU�SROLF\��*OREDO�
&KDQJH�%LRORJ\����������±������

)DXONQHU��6��������8UEDQL]DWLRQ�LPSDFWV�RQ�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�
IRUHVWHG�ZHWODQGV��8UEDQ�(FRV\VWHPV�������±����

)RUG��&�5���%URRNV��-�5��������'HWHFWLQJ�HFRV\VWHP�UHVSRQVH�WR�LQFUHDVLQJ�
ULYHU�ÀRZ�LQ�VRXWKZHVW�)ORULGD��86$��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��
�������±���

)RUG��&�5���+XEEDUG��5�0���9RVH��-�0��������4XDQWLI\LQJ�VWUXFWXUDO�DQG�
SK\VLRORJLFDO�FRQWUROV�RQ�FDQRS\�WUDQVSLUDWLRQ�RI�SODQWHG�SLQH�DQG�
KDUGZRRG�VWDQG�VSHFLHV�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV��(FRK\GURORJ\��
��������������

)RUG��&�5���0LWFKHOO��5�-���7HVNH\��5�2��������:DWHU�WDEOH�GHSWK�DIIHFWV�
SURGXFWLYLW\��ZDWHU�XVH��DQG�WKH�UHVSRQVH�WR�QLWURJHQ�DGGLWLRQ�LQ�D�
VDYDQQD�V\VWHP��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK����������±������

)R[��7�5���$OOHQ��+�/���$OEDXJK��7�-��>DQG�RWKHUV@��������)RUHVW�IHUWLOL]DWLRQ�
DQG�ZDWHU�TXDOLW\�LQ�WKH�8QLWHG�6WDWHV��%HWWHU�&URSV�������±��

*DQJORII��0�0���)HPLQHOOD��-�:��������6WUHDP�FKDQQHO�JHRPRUSKRORJ\�
LQÀXHQFHV�PXVVHO�DEXQGDQFH�LQ�6RXWKHUQ�$SSDODFKLDQ�VWUHDPV��86$��
)UHVKZDWHU�%LRORJ\��������±���

*LOOLHV��5�5���%ULP�%R[��-���6\PDQ]LN��-���5RGHPDNHU��(�-��������(IIHFWV�
RI�XUEDQL]DWLRQ�RQ�WKH�DTXDWLF�IDXQD�RI�WKH�/LQH�&UHHN�ZDWHUVKHG��
$WODQWD²D�VDWHOOLWH�SHUVSHFWLYH��5HPRWH�6HQVLQJ�RI�(QYLURQPHQW���
�������±����

*UDFH��-�0��������)RUHVW�RSHUDWLRQV�DQG�ZDWHU�TXDOLW\�LQ�WKH�6RXWK��
7UDQVDFWLRQV�RI�WKH�$6$(������������±����

*UHVKDP��&�$��������$�OLWHUDWXUH�UHYLHZ�RQ�GHYHORSLQJ�SRFRVLQV��,Q��+RRN��
'�'���/HD��5���HGV��3URFHHGLQJV�RI�WKH�V\PSRVLXP��WKH�IRUHVWHG�ZHWODQGV�
RI�WKH�6RXWKHUQ�8QLWHG�6WDWHV��*HQ��7HFK��5HS��6(±����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ����±���

*ULPP��1�%���$UURZVPLWK��-�5���(LVLQJHU��&��>DQG�RWKHUV@��������(IIHFWV�
RI�XUEDQL]DWLRQ�RQ�QXWULHQW�ELRJHRFKHPLVWU\�RI�DULGODQG�VWUHDPV��,Q��
'HIULHV��5���$VQHU��*���+RXJKWRQ��5���HGV��(FRV\VWHP�LQWHUDFWLRQV�
ZLWK�ODQG�XVH�FKDQJH��*HRSK\V��0RQRJU��6HU�������:DVKLQJWRQ��'&��
$PHULFDQ�*HRSK\VLFDO�8QLRQ�����±����

*URIIPDQ��3�0���%DLQ��'�-���%DQG��/�(��>DQG�RWKHUV@��������'RZQ�E\�
WKH�ULYHUVLGH��XUEDQ�ULSDULDQ�HFRORJ\��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�
(QYLURQPHQW�����������±����

+DJHQ��(�0���:HEVWHU��-�5���%HQ¿HOG��(�)��������$UH�OHDI�EUHDNGRZQ��
UDWHV�D�XVHIXO�PHDVXUH�RI�VWUHDP�LQWHJULW\�DORQJ�DQ�DJULFXOWXUDO��
ODQGXVH�JUDGLHQW"�-RXUQDO�RI�1RUWK�$PHULFDQ�%HQWKRORJLFDO�6RFLHW\��
����������±�����

+DPPDU�.ORVH��(�6���7KLHOHU��(�5��������&RDVWDO�YXOQHUDELOLW\�WR�VHD�OHYHO�
ULVH��D�SUHOLPLQDU\�GDWDEDVH�IRU�WKH�8�6��$WODQWLF��3DFL¿F��DQG�*XOI�RI�
0H[LFR�&RDVWV��>&'±520@��'LJLWDO�'DWD�6HU��''6±����KWWS���SXEV�XVJV�
JRY�GGV�GGV����>'DWH�DFFHVVHG��2FWREHU���������@�

+HOPV��%�6��������5HVSRQVH�RI�DTXDWLF�ELRWD�WR�FKDQJLQJ�ODQG�XVH�SDWWHUQV�
LQ�VWUHDPV�RI�ZHVW�*HRUJLD��86$��$XEXUQ��$/��$XEXUQ�8QLYHUVLW\���
����S��3K�'��GLVVHUWDWLRQ��

+HOPV��%�6���)HPLQHOOD��-�:���3DQ��6��������'HWHFWLRQ�RI�ELRWLF�UHVSRQVHV�
WR�XUEDQL]DWLRQ�XVLQJ�¿VK�DVVHPEODJHV�IURP�VPDOO�VWUHDPV�RI�ZHVWHUQ�
*HRUJLD��86$��8UEDQ�(FRV\VWHPV������������

+HOPV��%�6���6FKRRQRYHU��-�(���)HPLQHOOD��-�:��������6HDVRQDO�YDULDELOLW\�
RI�ODQGXVH�LPSDFWV�RQ�PDFURLQYHUWHEUDWH�DVVHPEODJHV�LQ�VWUHDPV�RI�
ZHVWHUQ�*HRUJLD��86$��-RXUQDO�RI�WKH�1RUWK�$PHULFDQ�%HQWKRORJLFDO�
6RFLHW\������������±������

+LEEHUW��$�5��������)RUHVW�WUHDWPHQW�HIIHFWV�RQ�ZDWHU�\LHOG��,Q��6RSSHU��
:�(���/XOO��+�:���HGV��)RUHVW�K\GURORJ\��3URFHHGLQJV�RI�D�1DWLRQDO�
6FLHQFH�)RXQGDWLRQ�DGYDQFHG�VFLHQFH�VHPLQDU��1HZ�<RUN��3HUJDPRQ�
3UHVV�����±����

+ROODQG��$�)���6DQJHU��'�0���*DZOH��&�3��>DQG�RWKHUV@��������/LQNDJHV�
EHWZHHQ�WLGDO�FUHHN�HFRV\VWHPV�DQG�WKH�ODQGVFDSH�DQG�GHPRJUDSKLF�
DWWULEXWHV�RI�WKHLU�ZDWHUVKHGV��-RXUQDO�RI�([SHULPHQWDO�0DULQH�%LRORJ\�
DQG�(FRORJ\����������±����

+RXODKDQ��-�(���)LQGOD\��&�6��������7KH�HIIHFWV�RI�DGMDFHQW�ODQG�XVH�RQ�
ZHWODQG�DPSKLELDQ�VSHFLHV�ULFKQHVV�DQG�FRPPXQLW\�FRPSRVLWLRQ��
&DQDGLDQ�-RXUQDO�RI�)LVKHULHV�DQG�$TXDWLF�6FLHQFHV����������±������

+XQWLQJWRQ��7�*��������(YLGHQFH�IRU�LQWHQVL¿FDWLRQ�RI�WKH�JOREDO�ZDWHU�
F\FOH��UHYLHZ�DQG�V\QWKHVLV��-RXUQDO�RI�+\GURORJ\���������±���

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&���������&RQWULEXWLRQ�
RI�ZRUNLQJ�JURXSV�,��,,��DQG�,,,�WR�WKH�IRXUWK�DVVHVVPHQW�UHSRUW�RI�
WKH�LQWHUJRYHUQPHQWDO�SDQHO�RQ�FOLPDWH�FKDQJH��,Q��3DFKDXUL��5�.���
5HLVLQJHU��$���HGV��*HQHYD��6ZLW]HUODQG��&OLPDWH�FKDQJH�������6\QWKHVLV�
UHSRUW������S�

-DFNVRQ��&�5���0DUWLQ��-�.���/HLJK��'�6���:HVW��/�7������D��$�VRXWKHDVWHUQ�
SLHGPRQW�ZDWHUVKHG�VHGLPHQW�EXGJHW��HYLGHQFH�IRU�D�PXOWL�PLOOHQQLDO�
DJULFXOWXUDO�OHJDF\��-RXUQDO�RI�6RLO�DQG�:DWHU�&RQVHUYDWLRQ���
�������±����

-DFNVRQ��&�5���6XQ��*���$PDW\D��'�0��>DQG�RWKHUV@��������)LIW\�\HDUV�RI�
IRUHVW�K\GURORJ\�LQ�WKH�6RXWKHDVW��,Q��,FH��*�*���6WHGQLFN��-�'���HGV��
$�FHQWXU\�RI�IRUHVW�DQG�ZLOGODQG�ZDWHUVKHG�OHVVRQV��%HWKHVGD��0'��
6RFLHW\�RI�$PHULFDQ�)RUHVWHUV����±�����

-DFNVRQ��5�%���-REEDJ\��(�*���$YLVVDU��5��>DQG�RWKHUV@������E��7UDGLQJ�
ZDWHU�IRU�FDUERQ�ZLWK�ELRORJLFDO�FDUERQ�VHTXHVWUDWLRQ��6FLHQFH���
���������±������

-RQHV��-�$���3RVW��'�$��������6HDVRQDO�DQG�VXFFHVVLRQDO�VWUHDPÀRZ�
UHVSRQVH�WR�IRUHVW�FXWWLQJ�DQG�UHJURZWK�LQ�WKH�1RUWKZHVW�DQG�(DVWHUQ�
8QLWHG�6WDWHV��:DWHU�5HVRXUFHV�5HVHDUFK������:�������

.DUO��7�5���.QLJKW��5�:��������6HFXODU�WUHQGV�RI�SUHFLSLWDWLRQ�DPRXQW��
IUHTXHQF\��DQG�LQWHQVLW\�LQ�WKH�86$��%XOOHWLQ�RI�WKH�$PHULFDQ�
0HWHRURORJ\�6RFLHW\���������±����

.HQQ\��-�)���%DUEHU��1�/���+XWVRQ��6�6��>DQG�RWKHUV@��������(VWLPDWHG�XVH�
RI�ZDWHU�LQ�WKH�8QLWHG�6WDWHV�LQ�������&LUF��������5HVWRQ��9$��8�6��
'HSDUWPHQW�RI�WKH�,QWHULRU��8�6��*HRORJLFDO�6XUYH\�����S�

.ODSSURWK��-�&���-RKQVRQ��-�(��������8QGHUVWDQGLQJ�WKH�VFLHQFH�EHKLQG�
ULSDULDQ�IRUHVW�EXIIHUV��HIIHFWV�RQ�ZDWHU�TXDOLW\��9LUJLQLD�&RRSHUDWLYH�
([WHQVLRQ�3XEO��%ODFNVEXUJ��9$��9LUJLQLD�3RO\WHFKQLF�,QVWLWXWH�DQG�
6WDWH�8QLYHUVLW\�����±����

.ROSLQ��'�:���)XUORQJ��(�7���0H\HU��0�7��>DQG�RWKHUV@��������
3KDUPDFHXWLFDOV��KRUPRQHV��DQG�RWKHU�RUJDQLF�ZDVWHZDWHU�FRQWDPLQDQWV�
LQ�8�6��VWUHDPV������±������D�QDWLRQDO�UHFRQQDLVVDQFH��(QYLURQPHQWDO�
6FLHQFH�DQG�7HFKQRORJ\����������±�����

.RUHQ��9���6PLWK��0���'XDQ��4��������8VH�RI�D�SULRUL�SDUDPHWHU�HVWLPDWHV�
LQ�WKH�GHULYDWLRQ�RI�VSDWLDOO\�FRQVLVWHQW�SDUDPHWHU�VHWV�RI�UDLQIDOO�
UXQRII�PRGHOV��,Q��'XDQ��4���6RURRVKLDQ��6���*XSWD��+��>DQG�RWKHUV@��
HGV��&DOLEUDWLRQ�RI�ZDWHUVKHG�PRGHOV�ZDWHU�VFLHQFH�DQG�DSSOLFDWLRQV��
$PHULFDQ�*HRSK\VLFDO�8QLRQ�����±�����9RO����

/HKUWHU��-�&��������(IIHFWV�RI�ODQG�XVH�DQG�ODQG�FRYHU��VWUHDP�GLVFKDUJH��
DQG�LQWHUDQQXDO�FOLPDWH�RQ�WKH�PDJQLWXGH�DQG�WLPLQJ�RI�QLWURJHQ��
SKRVSKRUXV��DQG�RUJDQLF�FDUERQ�FRQFHQWUDWLRQV�LQ�WKUHH�&RDVWDO�3ODLQ�
ZDWHUVKHGV��:DWHU�(QYLURQPHQW�5HVHDUFK��������������±�����

/HQDW��'�5���&UDZIRUG��-�.��������(IIHFWV�RI�ODQG�XVH�RQ�ZDWHU�TXDOLW\�DQG�
DTXDWLF�ELRWD�RI�WKUHH�1RUWK�&DUROLQD�3LHGPRQW�VWUHDPV��+\GURELRORJLD��
��������±�����

/LNHQV��*�(���%RUPDQQ��)�+��������%LRJHRFKHPLVWU\�RI�D�IRUHVWHG�
HFRV\VWHP���G�HGLWLRQ��1HZ�<RUN��6SULQJHU�9HUODJ������S��

/LQV��+���6ODFN��-�5��������6WUHDPÀRZ�WUHQGV�LQ�WKH�8QLWHG�6WDWHV��
*HRSK\VLFDO�5HVHDUFK�/HWWHUV���������±����

/RZUDQFH��5�5���/HRQDUG��5�$���$VPXVVHQ��/�(���7RGG��5�/��������1XWULHQW�
EXGJHWV�IRU�DJULFXOWXUDO�ZDWHUVKHGV�LQ�WKH�VRXWKHDVWHUQ�&RDVWDO�3ODLQ��
(FRORJ\������������±����



���
&+$37(5������)RUHVWV�DQG�:DWHU

/XFH��&�+���+ROGHQ��=�$��������'HFOLQLQJ�DQQXDO�VWUHDPÀRZ�GLVWULEXWLRQV�
LQ�WKH�3DFL¿F�1RUWKZHVW�8QLWHG�6WDWHV������±������*HRSK\VLFDO�
5HVHDUFK�/HWWHUV������/������

0DOOLQ��0�$���:LOOLDPV��.�(���(VKDP��(�&���/RZH��5�3��������(IIHFW�
RI�KXPDQ�GHYHORSPHQW�RQ�EDFWHULRORJLFDO�ZDWHU�TXDOLW\�LQ�FRDVWDO�
ZDWHUVKHGV��(FRORJLFDO�$SSOLFDWLRQV����������±�����

0DORQH\��.�2���)HPLQHOOD��-�:��������(YDOXDWLRQ�RI�VLQJOH��DQG�PXOWL�
PHWULF�EHQWKLF�PDFURLQYHUWHEUDWH�LQGLFDWRUV�RI�FDWFKPHQW�GLVWXUEDQFH�
RYHU�WLPH�DW�WKH�)RUW�%HQQLQJ�0LOLWDU\�,QVWDOODWLRQ��*HRUJLD��86$��
(FRORJLFDO�,QGLFDWRUV��������±�����

0DUWLQ��:�+���%R\FH��6�*��������,QWURGXFWLRQ��WKH�VRXWKHDVWHUQ�VHWWLQJ��,Q��
0DUWLQ��:�+���%R\FH��6�*���(FKWHUQDFKW��$�&���HGV��%LRGLYHUVLW\�RI�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��/RZODQG�7HUUHVWULDO�&RPPXQLWLHV��9RO������
1HZ�<RUN��-RKQ�:LOH\�������

0D\��6�.���.LPEDOO��:�+���*UDG\��1���'RODQ��5��������&(,6��WKH�FRDVWDO�
HURVLRQ�LQIRUPDWLRQ�V\VWHP��6KRUH�DQG�%HDFK��������±���

0F&XOOHQ��&�3���-DEERXU��-��������&OLPDWH�FKDQJH�VFLHQFH�FRPSHQGLXP��
KWWS���ZZZ�XQHS�RUJ�FRPSHQGLXP�������>'DWH�DFFHVVHG���
2FWREHU���������@�

0F0DKRQ��*���%DOHV��-�'���&ROHV��-��>DQG�RWKHUV@��������8VH�RI�VWDJH�GDWD�
WR�FKDUDFWHUL]H�K\GURORJLF�FRQGLWLRQV�LQ�DQ�XUEDQL]LQJ�HQYLURQPHQW��
-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ����������±������

0F0DKRQ��*���+DUQHG��'�$��������(IIHFW�RI�HQYLURQPHQWDO�VHWWLQJ�RQ�
VHGLPHQW��QLWURJHQ��DQG�SKRVSKRURXV�FRQFHQWUDWLRQV�LQ�$OEHPDUOH�
3DPOLFR�'UDLQDJH�%DVLQ��1RUWK�&DUROLQD�DQG�9LUJLQLD��86$��
(QYLURQPHQWDO�0DQDJHPHQW������������±����

0H\HU��-�/��������6HDVRQDO�SDWWHUQV�RI�ZDWHU�TXDOLW\�LQ�%ODFNZDWHU�5LYHUV�
RI�WKH�&RDVWDO�3ODLQ��6RXWKHDVWHUQ�8QLWHG�6WDWHV��,Q��%HFNHU��&�'���
1HLW]HO��'�$���HGV��:DWHU�TXDOLW\�LQ�1RUWK�$PHULFDQ�ULYHU�V\VWHPV��
&ROXPEXV��2+��%DUWHOOH�3UHVV�����±����

0LHONH��0�6���2OLYD��0�$���GH%DUURV��1�)��>DQG�RWKHUV@��������6WRPDWDO�
FRQWURO�RI�WUDQVSLUDWLRQ�LQ�WKH�FDQRS\�RI�D�FORQDO�HXFDO\SWXV�JUDQGLV�
SODQWDWLRQ��7UHHV²6WUXFWXUH�DQG�)XQFWLRQ���������±�����

0LWVFK��:�-���'D\��-�:���*LOOLDP��-�:��>DQG�RWKHUV@��������5HGXFLQJ�QLWURJHQ�
ORDGLQJ�WR�WKH�*XOI�RI�0H[LFR�IURP�WKH�0LVVLVVLSSL�5LYHU�%DVLQ��
VWUDWHJLHV�WR�FRXQWHU�D�SHUVLVWHQW�HFRORJLFDO�SUREOHP��%LR6FLHQFH���
����������±�����

0RRUH��*�:���%RQG��%�-���-RQHV��-�$��>DQG�RWKHUV@��������6WUXFWXUDO�DQG�
FRPSRVLWLRQDO�FRQWUROV�RQ�WUDQVSLUDWLRQ�LQ�����DQG�����\HDU�ROG�ULSDULDQ�
IRUHVWV�LQ�ZHVWHUQ�2UHJRQ��86$��7UHH�3K\VLRORJ\���������±����

0RUJDQ��5�3���&XVKPDQ��6�(��������8UEDQL]DWLRQ�HIIHFWV�RQ�VWUHDP�
¿VK�DVVHPEODJHV�LQ�0DU\ODQG��86$��-RXUQDO�RI�WKH�1RUWK�$PHULFDQ�
%HQWKRORJLFDO�6RFLHW\���������±�����

1DJ\��5�&���/RFNDE\��%�*���+HOPV��%��������:DWHU�UHVRXUFHV�DQG�ODQG�XVH�
FRYHU�LQ�D�KXPLG�UHJLRQ��7KH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�
(QYLURQPHQWDO�4XDOLW\������������������

1DJ\��5�&���/RFNDE\��%�*���.DOLQ��/���$QGHUVRQ��&��������(IIHFWV�RI�
XUEDQL]DWLRQ�RQ�VWUHDP�K\GURORJ\�DQG�ZDWHU�TXDOLW\��WKH�)ORULGD�*XOI�
&RDVW��+\GURORJLFDO�3URFHVVHV��������������±������

1DLPDQ��5�-���'pFDPSV��+���0F&ODLQ��0�(��������5LSDULD��HFRORJ\��
FRQVHUYDWLRQ��DQG�PDQDJHPHQW�RI�VWUHDPVLGH�FRPPXQLWLHV��%XUOLQJWRQ��
0$��(OVHYLHU�$FDGHPLF�3UHVV������S��

1DWLRQDO�5HVHDUFK�&RXQFLO��������:HWODQGV��FKDUDFWHULVWLFV�DQG�ERXQGDULHV��
:DVKLQJWRQ��'&��1DWLRQDO�$FDGHP\�3UHVV������S��

1RYLFN��.���2UHQ��5���6WR\��3��>DQG�RWKHUV@��������7KH�UHODWLRQVKLS�EHWZHHQ�
UHIHUHQFH�FDQRS\�FRQGXFWDQFH�DQG�VLPSOL¿HG�K\GUDXOLF�DUFKLWHFWXUH��
$GYDQFHV�LQ�:DWHU�5HVRXUFHV���������±����

1RYRWQ\��9��������:DWHU�TXDOLW\��GLIIXVH�SROOXWLRQ�DQG�ZDWHUVKHG�
PDQDJHPHQW��1HZ�<RUN��-RKQ�:LOH\������S�

13$�'DWD�6HUYLFHV��,QF��������(FRQRPLF�GDWDEDVHV²PLG�UDQJH�JURZWK�
SURMHFWLRQV�����±������$UOLQJWRQ��9$��5HJLRQDO�(FRQRPLF�3URMHFWLRQ�
6HULHV��

1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��15&6���������:DWHUVKHG�
ERXQGDU\�GDWDVHW���KWWS���JHR�GDWD�JRY�JHRSRUWDO�FDWDORJ�VHDUFK�
UHVRXUFH�GHWDLOV�SDJH"XXLG ��%�'(���������)�'%����%���
���'�%��������'��>'DWH�DFFHVVHG��-DQXDU\��������@�

2¶*RUPDQ��3�$���6FKQHLGHU��7��������7KH�SK\VLFDO�EDVLV�IRU�LQFUHDVHV�LQ�
SUHFLSLWDWLRQ�H[WUHPHV�LQ�VLPXODWLRQV�RI���VW�FHQWXU\�FOLPDWH�FKDQJH��
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�������������±��������

2NL��7���.DQDH��6��������*OREDO�K\GURORJLFDO�F\FOHV�DQG�ZRUOG�ZDWHU�
UHVRXUFHV��6FLHQFH�����������±������

2OLYHUD��)���'H)HH��%�%��������8UEDQL]DWLRQ�DQG�LWV�HIIHFW�RQ�UXQRII�LQ�
WKH�:KLWHRDN�%D\RX�ZDWHUVKHG��7H[DV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�
5HVRXUFHV�$VVRFLDWLRQ���������±�����

2QRUDWR��'���0DULRQ��.�5���$QJXV��5�$��������/RQJLWXGLQDO�YDULDWLRQV�
LQ�WKH�LFKWK\RIDXQDO�DVVHPEODJHV�RI�WKH�XSSHU�&DKDED�5LYHU��SRVVLEOH�
HIIHFWV�RI�XUEDQL]DWLRQ�LQ�D�ZDWHUVKHG��-RXUQDO�RI�)UHVKZDWHU�(FRORJ\��
�������±�����

2UHQ��5���3DWDNL��'�(��������7UDQVSLUDWLRQ�LQ�UHVSRQVH�WR�YDULDWLRQ�LQ�
PLFURFOLPDWH�DQG�VRLO�PRLVWXUH�LQ�VRXWKHDVWHUQ�GHFLGXRXV�IRUHVWV��
2HFRORJLD����������±�����

2UVHU��3�1���6KXUH��'�-��������(IIHFWV�RI�XUEDQL]DWLRQ�RQ�WKH�VDODPDQGHU�
'HVPRJQDWKXV�IXVFXV�IXVFXV��(FRORJ\�����������������

3DOPHU��7��������/LIHOLQHV��WKH�FDVH�IRU�ULYHU�FRQVHUYDWLRQ��:DVKLQJWRQ��'&��
,VODQG�3UHVV������S��

3DUU\��0�/���&DQ]LDQL��2�)���3DOXWLNRI��-�3��>DQG�RWKHUV@��HGV��������
&RQWULEXWLRQ�RI�WKH�ZRUNLQJ�JURXS�,,�WR�WKH�IRXUWK�DVVHVVPHQW�UHSRUW�
RI�WKH�LQWHUJRYHUQPHQWDO�SDQHO�RQ�FOLPDWH�FKDQJH��������&DPEULGJH��
8QLWHG�.LQJGRP��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV������S�

3DXO��0�-���0H\HU��-�/��������6WUHDPV�LQ�WKH�XUEDQ�ODQGVFDSH��$QQXDO�
5HYLHZ�RI�(FRORJ\��(YROXWLRQ��DQG�6\VWHPDWLFV���������±�����

3KLOOLSV��1���2UHQ��5��������,QWUD��DQG�LQWHU�DQQXDO�YDULDWLRQ�LQ�WUDQVSLUDWLRQ�
RI�D�SLQH�IRUHVW��(FRORJLFDO�$SSOLFDWLRQV���������±�����

3RZHOO��7�/���6WDUU��*���&ODUN��.�/��>DQG�RWKHUV@��������(FRV\VWHP�
DQG�XQGHUVWRU\�ZDWHU�DQG�HQHUJ\�H[FKDQJH�IRU�D�PDWXUH��QDWXUDOO\�
UHJHQHUDWHG�SLQH�ÀDWZRRGV�IRUHVW�LQ�QRUWK�)ORULGD��&DQDGLDQ�-RXUQDO�RI�
)RUHVW�5HVHDUFK����������±������

3ULFH��6�-���'RUFDV��0�(���*DOODQW��$�/��>DQG�RWKHUV@��������7KUHH�GHFDGHV�
RI�XUEDQL]DWLRQ��HVWLPDWLQJ�WKH�LPSDFW�RI�ODQG�FRYHU�FKDQJH�RQ�VWUHDP�
VDODPDQGHU�SRSXODWLRQV��%LRORJLFDO�&RQVHUYDWLRQ����������±����

5DKPVWRUI��6��������$�VHPL�HPSLULFDO�DSSURDFK�WR�SURMHFWLQJ�IXWXUH�VHD�
OHYHO�ULVH��6FLHQFH����������±����

5RVH��6���3HWHUV��1�(��������(IIHFWV�RI�XUEDQL]DWLRQ�RQ�VWUHDPÀRZ�LQ�WKH�
$WODQWD�DUHD��*HRUJLD��86$���D�FRPSDUDWLYH�K\GURORJLFDO�DSSURDFK��
+\GURORJLFDO�3URFHVVHV����������±������

5RVV��0�6���2¶%ULHQ��-�-���6WHUQEHUJ��/�'�/��������6HD�OHYHO�ULVH�DQG�WKH�
UHGXFWLRQ�LQ�SLQH�IRUHVWV�LQ�WKH�)ORULGD�.H\V��(FRORJLFDO�$SSOLFDWLRQV���
������±����

5R\��$�+���)UHHPDQ��0�&���)UHHPDQ��%�-��>DQG�RWKHUV@��������,QYHVWLJDWLQJ�
K\GURORJLF�DOWHUDWLRQ�DV�D�PHFKDQLVP�RI�¿VK�DVVHPEODJH�VKLIWV�LQ�
XUEDQL]LQJ�VWUHDPV��-RXUQDO�RI�WKH�1RUWK�$PHULFDQ�%HQWKRORJLFDO�
6RFLHW\���������±�����

5R\��$�+���5RVHPRQG��$�'���3DXO��0�-��>DQG�RWKHUV@��������6WUHDP�
PDFURLQYHUWHEUDWH�UHVSRQVH�WR�FDWFKPHQW�XUEDQLVDWLRQ��*HRUJLD��8�6�$����
)UHVKZDWHU�%LRORJ\���������±�����

6FKDIHU��.�9�5���2UHQ��5���/DL��&���.DWXO��*��������+\GURORJLF�EDODQFH�LQ�DQ�
LQWDFW�WHPSHUDWH�HFRV\VWHP�XQGHU�DPELHQW�DQG�HOHYDWHG�DWPRVSKHULF�&2��
FRQFHQWUDWLRQ��*OREDO�&KDQJH�%LRORJ\��������±����



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

6FKDIHU��.�9�5���2UHQ��5���7HQKXQHQ��-�'��������7KH�HIIHFW�RI�WUHH�KHLJKW�RQ�
FURZQ�OHYHO�VWRPDWDO�FRQGXFWDQFH��3ODQW�&HOO�DQG�(QYLURQPHQW���
�������±����

6FKRRQRYHU��-�(���/RFNDE\��%�*��������/DQG�FRYHU�LPSDFWV�RQ�VWUHDP�
QXWULHQWV�DQG�IHFDO�FROLIRUP�LQ�WKH�ORZHU�3LHGPRQW�RI�ZHVW�*HRUJLD��
-RXUQDO�RI�+\GURORJ\����������±�����

6FKRRQRYHU��-�(���/RFNDE\��%�*���+HOPV��%�6��������,PSDFWV�RI�ODQG�FRYHU�
RQ�VWUHDP�K\GURORJ\�LQ�WKH�ZHVW�*HRUJLD�3LHGPRQW��86$��-RXUQDO�RI�
(QYLURQPHQWDO�4XDOLW\����������±������

6FKRRQRYHU��-�(���/RFNDE\��%�*���3DQ��6��������&KDQJHV�LQ�FKHPLFDO�DQG�
SK\VLFDO�SURSHUWLHV�RI�VWUHDP�ZDWHU�DFURVV�DQ�XUEDQ�UXUDO�JUDGLHQW�LQ�
ZHVWHUQ�*HRUJLD��8UEDQ�(FRV\VWHPV��������±�����

6FRWW��0�&���+HOIPDQ��*�6���0F7DPPDQ\��0�(��>DQG�RWKHUV@��������
0XOWLVFDOH�LQÀXHQFHV�RQ�SK\VLFDO�DQG�FKHPLFDO�VWUHDP�FRQGLWLRQV�DFURVV�
%OXH�5LGJH�ODQGVFDSHV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�
$VVRFLDWLRQ�������������±�����

6ROOH\��:�%���3LHUFH��5�5���3HUOPDQ��+�$��������(VWLPDWHG�XVH�RI�ZDWHU�LQ�
������&LUF��������$OH[DQGULD��9$��8�6��*HRORJLFDO�6XUYH\��KWWS���ZDWHU�
XVJV�JRY�ZDWXVH�SGI�����SGI�VXPPDU\�SGI��>'DWH�DFFHVVHG��-XO\������@��

6RORPDQ��6���3ODWWQHU��*�N���.QXWW��5���)ULHGOLQJVWHLQ��3��������,UUHYHUVLEOH�
FOLPDWH�FKDQJH�GXH�WR�FDUERQ�GLR[LGH�HPLVVLRQV��3URFHHGLQJV�RI�WKH�
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�86$��������������±�����

6SRQVHOOHU��5�$���%HQ¿HOG��(�)���9DOHWW��+�0��������5HODWLRQVKLSV�EHWZHHQ�
ODQG�XVH��VSDWLDO�VFDOH�DQG�VWUHDP�PDFURLQYHUWHEUDWH�FRPPXQLWLHV��
)UHVKZDWHU�%LRORJ\����������±������

6WHGQLFN��-�'��������0RQLWRULQJ�WKH�HIIHFWV�RI�WLPEHU�KDUYHVW�RQ�DQQXDO�
ZDWHU�\LHOG��-RXUQDO�RI�+\GURORJ\���������±����

6WR\��3���.DWXO��*���6LTXHLUD��0��>DQG�RWKHUV@��������6HSDUDWLQJ�WKH�HIIHFWV�
RI�FOLPDWH�DQG�YHJHWDWLRQ�RQ�HYDSRWUDQVSLUDWLRQ�DORQJ�D�VXFFHVVLRQDO�
FKURQRVHTXHQFH�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��*OREDO�&KDQJH�
%LRORJ\����������±������

6XQ��*���$OVWDG��.���&KHQ��-��>DQG�RWKHUV@��������$�JHQHUDO�SUHGLFWLYH�PRGHO�
IRU�HVWLPDWLQJ�PRQWKO\�HFRV\VWHP�HYDSRWUDQVSLUDWLRQ��(FRK\GURORJ\��
��������������

6XQ��*���0F1XOW\��6�*���/X��-��>DQG�RWKHUV@��������5HJLRQDO�DQQXDO�ZDWHU�
\LHOG�IURP�IRUHVW�ODQGV�DQG�LWV�UHVSRQVH�WR�SRWHQWLDO�GHIRUHVWDWLRQ�DFURVV�
WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�+\GURORJ\����������±����

6XQ��*���0F1XOW\��6�*���0RRUH�0\HUV��-���&RKHQ��(�&��������,PSDFWV�RI�
PXOWLSOH�VWUHVVHV�RQ�ZDWHU�GHPDQG�DQG�VXSSO\�DFURVV�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��-RXUQDO�RI�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���
�����������±������

6XQ��*���1RRUPHWV��$���*DYD]]L��0�-��>DQG�RWKHUV@��������(QHUJ\�DQG�ZDWHU�
EDODQFH�RI�WZR�FRQWUDVWLQJ�OREOROO\�SLQH�SODQWDWLRQV�RQ�WKH�ORZHU�&RDVWDO�
3ODLQ�RI�1RUWK�&DUROLQD��86$��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���
���������������

6XQ��*���5LHGHO��0���-DFNVRQ��5��������,QÀXHQFHV�RI�PDQDJHPHQW�RI�
6RXWKHUQ�IRUHVWV�RQ�ZDWHU�TXDQWLW\�DQG�TXDOLW\��,Q��5DXVFKHU��+�0���
-RKQVHQ��.���HGV��6RXWKHUQ�)RUHVW�6FLHQFHV��SDVW��FXUUHQW��DQG�IXWXUH��
*HQ��7HFK��5HS�656�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��&KDSWHU���

6XWKHUODQG��$�%���0H\HU��-�/���*DUGLQHU��(�3��������(IIHFWV�RI�ODQG�FRYHU�
RQ�VHGLPHQW�UHJLPH�DQG�¿VK�DVVHPEODJH�VWUXFWXUH�LQ�IRXU�6RXWKHUQ�
$SSDODFKLDQ�VWUHDPV��)UHVKZDWHU�%LRORJ\����������±������

6ZDQN��:�7���'RXJODVV��-�(��������6WUHDPÀRZ�JUHDWO\�UHGXFHG�E\�
FRQYHUWLQJ�GHFLGXRXV�KDUGZRRG�VWDQGV�WR�SLQH��6FLHQFH����������±����

6ZDQN��:�7���'RXJODVV��-�(��������1XWULHQW�EXGJHWV�IRU�XQGLVWXUEHG�DQG�
PDQLSXODWHG�KDUGZRRG�IRUHVW�HFRV\VWHPV�LQ�WKH�PRXQWDLQV�RI�1RUWK�
&DUROLQD��,Q��&RUUHOO��'�/���HG��:DWHUVKHG�UHVHDUFK�LQ�(DVWHUQ�1RUWK�
$PHULFD��(GJHZDWHU��0'��6PLWKVRQLDQ�,QVWLWXWH�����������9RO����

6ZLIW��/�:���-U��������)RUHVW�DFFHVV�URDGV��GHVLJQ��PDLQWHQDQFH��DQG�VRLO�
ORVV��,Q��6ZDQN��:�7���&URVVOH\��'�$���-U���HGV��(FRORJLFDO�VWXGLHV��
IRUHVW�K\GURORJ\�DQG�HFRORJ\�DW�&RZHHWD��1HZ�<RUN��6SULQJHU�9HUODJ��
���±�����9RO�����

7KLHOHU��(�5���+DPPDU�.ORVH��(�6��������1DWLRQDO�DVVHVVPHQW�RI�FRDVWDO�
YXOQHUDELOLW\�WR�IXWXUH�VHD�OHYHO�ULVH��SUHOLPLQDU\�UHVXOWV�IRU�WKH�8�6��
*XOI�RI�0H[LFR�&RDVW��2SHQ�)LOH�5HSRUW�����������VKHHW��8�6��*HRORJLFDO�
6XUYH\�

7KRPVRQ��$�0���%URZQ��5�$���5RVHQEHUJ��1�-��>DQG�RWKHUV@��������
6LPXODWHG�LPSDFWV�RI�(O�1LxR�VRXWKHUQ�RVFLOODWLRQ�RQ�8QLWHG�6WDWHV�
ZDWHU�UHVRXUFHV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ��
�������±����

7LWXV��-�*���5LFKPDQ��&��������0DSV�RI�ODQGV�YXOQHUDEOH�WR�VHD�OHYHO�ULVH��
PRGHOHG�HOHYDWLRQV�DORQJ�WKH�8�6��$WODQWLF�DQG�JXOI�FRDVWV��&OLPDWH�
5HVHDUFK������������±����

7RPHU��0�'���'RVVNH\��0�*���%XUNDUW��0�5��>DQG�RWKHUV@��������
3ODFHPHQW�RI�ULSDULDQ�IRUHVW�EXIIHUV�WR�LPSURYH�ZDWHU�TXDOLW\��>&'�
520@��,Q��%URRNV��.�1���)ROOLRW��3�)���HGV��0RYLQJ�DJURIRUHVWU\�LQWR�
WKH�PDLQVWUHDP��3URFHHGLQJV�RI�WKH��WK�1RUWK�$PHULFD�DJURIRUHVWU\�
FRQIHUHQFH��6W��3DXO��01��8QLYHUVLW\�RI�0LQQHVRWD��'HSDUWPHQW�RI�
)RUHVW�5HVRXUFHV��

7ULPEOH��6�:��������0DQ�LQGXFHG�VRLO�HURVLRQ�RQ�WKH�VRXWKHUQ�3LHGPRQW��
$QNH\��,$��6RLO�DQG�:DWHU�&RQVHUYDWLRQ�6RFLHW\�����S�

7XIIRUG��'�/���6DPDUJKLWDQ��&�/���0F.HOODU��+�1���-U��>DQG�RWKHUV@��������
,PSDFWV�RI�XUEDQL]DWLRQ�RQ�QXWULHQW�FRQFHQWUDWLRQV�LQ�VPDOO�VRXWKHDVWHUQ�
FRDVWDO�VWUHDP��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ��
����������±����

8UVLF��6�-��������6HGLPHQW�DQG�IRUHVWU\�SUDFWLFHV�LQ�WKH�6RXWK��,Q��
3URFHHGLQJV��IRXUWK�)HGHUDO�LQWHUDJHQF\�VHGLPHQWDWLRQ�FRQIHUHQFH��
:DVKLQJWRQ��'&��8�6��*RYHUQPHQW�3ULQWLQJ�2I¿FH����±����9RO����

8�6��&HQVXV��������&HQVXV������VXPPDU\�¿OH���8QLWHG�6WDWHV��SURGXFW�,'�
9�±'��±6�6�±��±86���KWWS���ZZZ�FHQVXV�JRY�JHR�ZZZ�JD]HWWHHU�
SODFHV�N�KWPO��>'DWH�DFFHVVHG��2FWREHU���������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$���1DWLRQDO�$JURIRUHVWU\�&HQWHU��
������:RUNLQJ�WUHHV�IRU�ZDWHU�TXDOLW\��KWWS���ZZZ�XQO�HGX�QDF�
ZRUNLQJWUHHV�KWP��>'DWH�DFFHVVHG��-XQH���������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$���1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�
6HUYLFH��������'LVWULEXWLRQ�PDSV�RI�GRPLQDQW�VRLO�RUGHUV��KWWS���VRLOV�
XVGD�JRY�WHFKQLFDO�FODVVL¿FDWLRQ�RUGHUV�XOWLVROV�KWPO��>'DWH�DFFHVVHG���
-XQH���������@��

8W]��5�0���+LOGHUEUDQG��5�+���%RZDUG��'�0��������,GHQWLI\LQJ�UHJLRQDO�
GLIIHUHQFHV�LQ�WKUHVKROG�UHVSRQVHV�RI�DTXDWLF�LQYHUWHEUDWHV�WR�ODQG�FRYHU�
JUDGLHQWV��(FRORJLFDO�,QGLFDWRUV��������±�����

9HOOLGLV��*��������:DWHU�TXDOLW\�IXQFWLRQ�RI�ULSDULDQ�HFRV\VWHPV�LQ�*HRUJLD�
,Q��+DWFKHU��.�-���HG��3URFHHGLQJV�RI�WKH�*HRUJLD�ZDWHU�UHVRXUFHV�
FRQIHUHQFH��$WKHQV��*$��7KH�8QLYHUVLW\�RI�*HRUJLD��,QVWLWXWH�RI�
(FRORJ\����������

9LFDUV�*URHQLQJ��-���:LOOLDPV��+�)�/��������,PSDFW�RI�XUEDQL]DWLRQ�RQ�
VWRUP�UHVSRQVH�RI�:KLWH�5RFN�&UHHN��'DOODV��7;��(QYLURQPHQWDO�
*HRORJ\����������±�����

9RVH��-�0���$OOHQ��+�/��������/HDI�DUHD��VWHPZRRG�JURZWK��DQG�QXWULWLRQ�
UHODWLRQVKLSV�LQ�OREOROO\�SLQH��)RUHVW�6FLHQFH������������±����

9RVH��-�0���6XQ��*���)RUG��&�5��>DQG�RWKHUV@��������)RUHVW�HFRK\GURORJLFDO�
UHVHDUFK�LQ�WKH���VW�FHQWXU\��:KDW�DUH�WKH�FULWLFDO�QHHGV"�(FRK\GURORJ\��
���������������

:DKO��0�+���0F.HOODU��+�1���:LOOLDPV��7�0��������3DWWHUQV�RI�QXWULHQW�
ORDGLQJ�LQ�IRUHVWHG�DQG�XUEDQL]HG�FRDVWDO�VWUHDPV��-RXUQDO�RI�
([SHULPHQWDO�0DULQH�%LRORJ\�DQG�(FRORJ\����������±����

:DOEULGJH��0�5��������)XQFWLRQV�DQG�YDOXHV�RI�IRUHVWHG�ZHWODQGV�LQ�WKH�
6RXWKHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�)RUHVWU\�����������±���



���
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:DOODFH��-�%���:HEVWHU��-�5���/RZH��5�/��������+LJK�JUDGLHQW�VWUHDPV�RI�
WKH�$SSDODFKLDQV��,Q��+DFNQH\��&�7���$GDPV��6�0���0DUWLQ��:�$���HGV��
%LRGLYHUVLW\�RI�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��DTXDWLF�FRPPXQLWLHV��
1HZ�<RUN��-RKQ�:LOH\�����������

:DOVK��&�-���5R\��$�+���)HPLQHOOD��-�:��>DQG�RWKHUV@��������7KH�XUEDQ�
VWUHDP�V\QGURPH��FXUUHQW�NQRZOHGJH�DQG�WKH�VHDUFK�IRU�D�FXUH��-RXUQDO�
RI�WKH�1RUWK�$PHULFDQ�%HQWKRORJLFDO�6RFLHW\���������±�����

:DOWHUV��'�0���/HLJK��'�6���%HDUGHQ��$�%��������8UEDQL]DWLRQ��
VHGLPHQWDWLRQ��DQG�WKH�KRPRJHQL]DWLRQ�RI�¿VK�DVVHPEODJHV�LQ�WKH�
(WRZDK�5LYHU�EDVLQ��86$��+\GURELRORJLD��������±���

:DQJ��/���/\RQV��-���.DQHKO��3���%DQQHUPDQ��5��������,PSDFWV�RI�
XUEDQL]DWLRQ�RQ�VWUHDP�KDELWDW�DQG�¿VK�DFURVV�PXOWLSOH�VSDWLDO�VFDOHV��
(QYLURQPHQWDO�0DQDJHPHQW���������±�����

:HDYHU��/�$���*DUPDQ��*�&��������8UEDQL]DWLRQ�RI�D�ZDWHUVKHG�DQG�
KLVWRULFDO�FKDQJHV�LQ�D�VWUHDP�¿VK�DVVHPEODJH��7UDQVDFWLRQV�RI�WKH�
$PHULFDQ�)LVKHULHV�6RFLHW\����������±����

:HVWRQ��1�%���+ROOLEDXJK��-�7���-R\FH��6�%��������3RSXODWLRQ�JURZWK�DZD\�
IURP�WKH�FRDVWDO�]RQH��WKLUW\�\HDUV�RI�ODQG�XVH�FKDQJH�DQG�QXWULHQW�
H[SRUW�LQ�WKH�$OWDPDKD�5LYHU��*$��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW��
�������������±������

:RUOG�:LOGOLIH�)XQG��������8�6��6RXWKHDVW�ULYHUV�DQG�VWUHDPV��VDIHJXDUGLQJ�
$PHULFD¶V�ULFKHVW�VRXUFH�RI�IUHVKZDWHU��KWWS���ZZI�SDQGD�RUJ�ZKDWBZHB
GR�ZKHUHBZHBZRUN�VRXWKHDVWHUQBULYHUV���>'DWH�DFFHVVHG��-XQH���������@�

:XOOVFKOHJHU��6�'���+DQVRQ��3�-���7RGG��'�(��������7UDQVSLUDWLRQ�IURP�
D�PXOWL�VSHFLHV�GHFLGXRXV�IRUHVW�DV�HVWLPDWHG�E\�[\OHP�VDS�ÀRZ�
WHFKQLTXHV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW����������±�����
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� 0DUJDUHW�7UDQL�*ULHS�DQG�%HYHUO\�&ROOLQV�

.(<�),1',1*6

��7KH�6RXWK�KDV�������QDWLYH�WHUUHVWULDO�YHUWHEUDWHV������
DPSKLELDQV������ELUGV������PDPPDOV��DQG�����UHSWLOHV��
6SHFLHV�ULFKQHVV�LV�KLJKHVW�LQ�WKH�0LG�6RXWK�������DQG�
&RDVWDO�3ODLQ��������UHÀHFWLQJ�ERWK�WKH�ODUJH�DUHD�RI�WKHVH�
VXEUHJLRQV�DQG�WKH�GLYHUVLW\�RI�KDELWDWV�ZLWKLQ�WKHP��

��7KH�JHRJUDSK\�RI�VSHFLHV�ULFKQHVV�YDULHV�E\�WD[D��
$PSKLELDQV�ÀRXULVK�LQ�SRUWLRQV�RI�WKH�3LHGPRQW�DQG�
$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�DQG�DFURVV�WKH�&RDVWDO�
3ODLQ��%LUG�ULFKQHVV�LV�KLJKHVW�DORQJ�WKH�FRDVWDO�ZHWODQGV�RI�
WKH�$WODQWLF�2FHDQ�DQG�*XOI�RI�0H[LFR��PDPPDO�ULFKQHVV�
LV�KLJKHVW�LQ�WKH�0LG�6RXWK�DQG�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV��DQG�UHSWLOH�ULFKQHVV�LV�KLJKHVW�DFURVV�WKH�
VRXWKHUQ�SRUWLRQ�RI�WKH�UHJLRQ�

��7KH�6RXWK�KDV�����WHUUHVWULDO�YHUWHEUDWH�VSHFLHV�
FRQVLGHUHG�WR�EH�RI�FRQVHUYDWLRQ�FRQFHUQ��H�J���JOREDO�
FRQVHUYDWLRQ�VWDWXV�UDQN�RI�FULWLFDOO\�LPSHULOHG��LPSHULOHG��
RU�YXOQHUDEOH������RI�ZKLFK�DUH�OLVWHG�DV�WKUHDWHQHG�RU�
HQGDQJHUHG�E\�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��0RUH�
WKDQ�����SODQW�VSHFLHV�DUH�RI�FRQFHUQ������RI�ZKLFK�DUH�
WKUHDWHQHG�RU�HQGDQJHUHG��7KUHDWV�WR�ELRGLYHUVLW\�DUH�
RFFXUULQJ�WKURXJKRXW�WKH�UHJLRQ�

��7KH�SURSRUWLRQ�RI�VSHFLHV�DW�ULVN�YDULHV�DPRQJ�WD[RQRPLF�
JURXSV�����SHUFHQW�RI�LPSHULOHG�YHUWHEUDWH�VSHFLHV�DUH�
DPSKLELDQV��IROORZHG�E\�UHSWLOHV�����SHUFHQW���PDPPDOV�����
SHUFHQW���DQG�ELUGV�����SHUFHQW���7KH�&RDVWDO�3ODLQ������DQG�
0LG�6RXWK������OHDG�LQ�WKH�QXPEHUV�RI�LPSHULOHG�YHUWHEUDWH�
VSHFLHV��IROORZHG�E\�WKH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV�������3LHGPRQW�������DQG�0LVVLVVLSSL�$OOXYLDO�
9DOOH\������

��+RWVSRWV�RI�YHUWHEUDWH�VSHFLHV�RI�FRQVHUYDWLRQ�FRQFHUQ�
LQFOXGH�WKH�$WODQWLF�DQG�*XOI�FRDVWV��3HQLQVXODU�)ORULGD��
DQG�6RXWKHUQ�*XOI��(PHUJLQJ�DUHDV�RI�FRQFHUQ�LQFOXGH�
VHFWLRQV�ZLWKLQ�WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�
�%OXH�5LGJH��6RXWKHUQ�5LGJH�DQG�9DOOH\��&XPEHUODQG�
3ODWHDX�DQG�0RXQWDLQ��,QWHULRU�/RZ�3ODWHDX��DQG�0LG�
6RXWK��2]DUN�2XDFKLWD�+LJKODQGV��:HVW�7H[DV�%DVLQ�DQG�
5DQJH��DQG�&URVV�7LPEHUV��

�0DUJDUHW�7UDQL�*ULHS�LV�WKH�5HJLRQDO�:LOGOLIH�(FRORJLVW��6RXWKHUQ�5HJLRQ��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��$WODQWD��*$��������%HYHUO\�
&ROOLQV�LV�DQ�$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�%LRORJ\��:HVWHUQ�&DUROLQD�
8QLYHUVLW\��&XOORZKHH��1&�������

��+RWVSRW�DUHDV�IRU�SODQWV�RI�FRQFHUQ�DUH�%LJ�%HQG�1DWLRQDO�
3DUN��WKH�$SDODFKLFROD�DUHD�RI�WKH�6RXWKHUQ�*XOI�&RDVW��
/DNH�:DOHV�5LGJH�DQG�WKH�DUHD�VRXWK�RI�/DNH�2NHHFKREHH�
LQ�3HQLQVXODU�)ORULGD��DQG�FRDVWDO�FRXQWLHV�RI�1RUWK�
&DUROLQD�LQ�WKH�$WODQWLF�&RDVWDO�3ODLQ��7KH�$SSDODFKLDQ�
&XPEHUODQG�KLJKODQGV�DOVR�FRQWDLQ�SODQWV�LGHQWL¿HG�E\�
6WDWHV�DV�VSHFLHV�RI�FRQFHUQ�

�� 6SHFLHV��LQFOXGLQJ�WKRVH�RI�FRQVHUYDWLRQ�FRQFHUQ��DUH�
LPSHULOHG�E\�KDELWDW�DOWHUDWLRQ��LVRODWLRQ��LQWURGXFWLRQ�RI�
LQYDVLYH�VSHFLHV��HQYLURQPHQWDO�SROOXWDQWV��FRPPHUFLDO�
GHYHORSPHQW��KXPDQ�GLVWXUEDQFH��DQG�H[SORLWDWLRQ��
&RQGLWLRQV�SUHGLFWHG�E\�WKH�IRUHFDVWV�ZLOO�PDJQLI\�WKHVH�
VWUHVVRUV��(DFK�VSHFLHV�YDULHV�LQ�LWV�YXOQHUDELOLW\�WR�
IRUHFDVWHG�WKUHDWV��DQG�WKHVH�WKUHDWV�YDU\�E\�VXEUHJLRQ��.H\�
DUHDV�RI�FRQFHUQ�DULVH�ZKHUH�KRWVSRWV�RI�YXOQHUDEOH�VSHFLHV�
FRLQFLGH�ZLWK�IRUHFDVWHG�VWUHVVRUV��

��7KHUH�DUH�����VSHFLHV�WKDW�DUH�SUHVXPHG�H[WLUSDWHG�IURP�
VHOHFWHG�6WDWHV�LQ�WKH�6RXWK�����DUH�WHUUHVWULDO�YHUWHEUDWHV�
DQG�����DUH�YDVFXODU�SODQWV��2YHU����SHUFHQW�RI�WKH�
WHUUHVWULDO�YHUWHEUDWHV�DUH�QHZ�WR�WKLV�OLVW�VLQFH�WKH�6RXWKHUQ�
)RUHVW�5HVRXUFH�$VVHVVPHQW��)DFWRUV�FRQWULEXWLQJ�WR�WKHLU�
GHPLVH�LQFOXGH�XUEDQ�JURZWK��LQGXVWULDO�GHYHORSPHQW��
LQFRPSDWLEOH�DJULFXOWXUDO�SUDFWLFHV��GHJUDGDWLRQ�RI�
ZHWODQGV��DOWHUDWLRQ�RI�QDWXUDO�K\GURORJLFDO�FRQGLWLRQV��
SHVWLFLGH�FRQWDPLQDWLRQ��QDWXUDO�DQG�KXPDQ�FDXVHG�
GLVWXUEDQFH��DQG�GHVWUXFWLRQ�RI�ORFDOO\�XQLTXH�KDELWDWV��

��0LG�6RXWK��)RUHVW�ORVV�DQG�XUEDQ�JURZWK�LQ�WKH�2]DUN�
2XDFKLWD�+LJKODQGV�WKUHDWHQV�FRQFHQWUDWLRQV�RI�SODQW�DQG�
DQLPDO�VSHFLHV��8UEDQ�GHYHORSPHQW�DORQJ�VRXWKHUQ�ERUGHUV�
RI�7H[DV�DQG�/RXLVLDQD�LQ�WKH�&URVV�7LPEHUV�DQG�:HVWHUQ�
*XOI�VHFWLRQV�FRXOG�LPSDFW�D�ODUJH�QXPEHU�RI�UHSWLOHV�DQG�
ELUGV��

��$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��)RUHFDVWHG�
FKDQJHV�LQ�WKH�,QWHULRU�/RZ�3ODWHDX�RI�FHQWUDO�.HQWXFN\�
DQG�7HQQHVVHH�WKUHDWHQ�EDWV�DQG�SODQWV�DVVRFLDWHG�ZLWK�
OLPHVWRQH�JODGHV��8UEDQ�GHYHORSPHQW�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQV�FRXOG�LPSHULO�WKH�GLYHUVLW\�RI�VDODPDQGHUV��
5HFUHDWLRQDO�XVH�PD\�DGG�DGGLWLRQDO�SUHVVXUH�RQ�UDUH�
FRPPXQLWLHV��DQG�FOLPDWH�FKDQJH�WKUHDWHQV�VSHFLHV�
HQGHPLF�WR�KLJK�HOHYDWLRQ�DUHDV��

�� 3LHGPRQW��6XEVWDQWLDO�XUEDQ�JURZWK�DQG�IRUHVW�ORVV�
FRXOG�GHJUDGH�WKH�GLYHUVLW\�RI�DPSKLELDQV��PDPPDOV��DQG�
SODQWV��DOWKRXJK�VSHFLHV�LQ�LQDFFHVVLEOH�VLWHV��VXFK�DV�URFN�
RXWFURSV��PD\�EH�OHVV�DW�ULVN��0DQDJHPHQW�RQ�SXEOLF�ODQG�

$)"15&3�����
� :LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

PD\�EHFRPH�GLI¿FXOW�GXH�WR�WKH�SRSXODWLRQ�SUHVVXUH�LQ�
VXUURXQGLQJ�FRXQWLHV��6SHFLHV�LQ�DUHDV�WUDQVLWLRQDO�WR�RWKHU�
VXEUHJLRQV�PD\�DOVR�EH�WKUHDWHQHG�E\�FOLPDWH�FKDQJH�

��0LVVLVVLSSL�$OOXYLDO�9DOOH\��8UEDQ�JURZWK�IRUHFDVWV�IRU�
WKH�'HOWDLF�3ODLQ�FRXOG�GHJUDGH�WKH�ULFKQHVV�RI�VKRUHELUGV�
DQG�ZDWHUIRZO�LQ�WKH�ZHWODQGV�RI�WKH�0LVVLVVLSSL�)O\ZD\�DV�
ZHOO�DV�KDELWDW�IRU�WKH�/RXLVLDQD�EODFN�EHDU��6HD�OHYHO�ULVH�
FRXOG�LQXQGDWH�WKH�FRDVWDO�KDELWDW�LQKDELWHG�E\�QXPHURXV�
VSHFLHV�

��&RDVWDO�3ODLQ��8UEDQ�GHYHORSPHQW�FRXOG�WKUHDWHQ�VSHFLHV�
DORQJ�ERWK�FRDVWV�DQG�ZLWKLQ�WKH�)ORULGD�3HQLQVXOD��ZKLFK�
VHUYHV�DV�VWRSRYHU�KDELWDW�LQ�WKH�$WODQWLF�)O\ZD\�DQG�
QHVWLQJ�KDELWDW�IRU�LPSHULOHG�VHD�WXUWOHV��7KH�ÀRUD�RI�LQODQG�
HFRV\VWHPV�LV�WKUHDWHQHG�E\�FKDQJLQJ�¿UH�UHJLPHV��3URMHFWHG�
LQXQGDWLRQ�RI�PDQJURYH�DQG�FRDVWDO�OLYH�RDN�IRUHVWV�IURP�VHD�
OHYHO�ULVH�ZRXOG�UHGXFH�KDELWDW�IRU�VHYHUDO�WD[D��

��+LJK�HOHYDWLRQ�IRUHVWV��6SUXFH�¿U�IRUHVWV�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQV�DUH�VXEMHFW�WR�DLU�SROOXWLRQ��DFLG�GHSRVLWLRQ��
DQG�QDWXUDO�GLVWXUEDQFHV��&OLPDWH�ZDUPLQJ�DQG�IXUWKHU�
KRXVLQJ�GHYHORSPHQW�PD\�UHVXOW�LQ�WKH�ORVV�RI�HQGHPLF�
VSHFLHV�RU�FKDQJHV�LQ�VSHFLHV�UDQJHV�

��8SODQG�KDUGZRRG�IRUHVWV��'HFOLQHV�DUH�SUHGLFWHG�DW����
SHUFHQW�WKURXJKRXW�WKH�UHJLRQ�XQGHU�WKH�&RUQHUVWRQH�WKDW�
IRUHFDVWV�KLJKHU�OHYHOV�RI�XUEDQL]DWLRQ�DQG�ORZHU�WLPEHU�
SULFHV��3UHGLFWHG�QRUWKZDUG�VKLIWV�LQ�VSHFLHV�GLVWULEXWLRQV�
FRXOG�WKUHDWHQ�IRUHVW�LQWHULRU�VSHFLHV�DQG�UHDVVHPEOH�IRUHVW�
W\SHV��LQFOXGLQJ�WKH�ZLGHO\�GLVWULEXWHG�RDN�KLFNRU\�IRUHVW��

��/RQJOHDI�SLQH�IRUHVWV��3RUWLRQV�RI�WKH�&RDVWDO�3ODLQ�
DUH�H[SHFWHG�WR�ORVH�DFUHDJH�XQGHU�WKH�&RUQHUVWRQH�WKDW�
IRUHFDVWV�KLJKHU�XUEDQL]DWLRQ�DQG�KLJKHU�WLPEHU�SULFHV��
ZKLOH�VRXWK�FHQWUDO�)ORULGD�DQG�QRUWKZHVW�$ODEDPD�DUH�
SUHGLFWHG�WR�JDLQ�DFUHDJH�RI�WKLV�IRUHVW�W\SH��

��(DUO\�VXFFHVVLRQDO�IRUHVWV��8QGHU�WKH�&RUQHUVWRQH�WKDW�
IRUHFDVWV�KLJKHU�XUEDQL]DWLRQ�DQG�KLJKHU�WLPEHU�SULFHV��
WKH�JUHDWHVW�ORVVHV�DUH�H[SHFWHG�LQ�WKH�1RUWKHUQ�5LGJH�
DQG�9DOOH\�VHFWLRQ��VRXWKHUQ�)ORULGD�DQG�DVVRFLDWHG�.H\V��
DQG�VFDWWHUHG�ORFDWLRQV�LQ�FRDVWDO�9LUJLQLD�DQG�1RUWK�
&DUROLQD��*DLQV�DUH�H[SHFWHG�LQ�WKH�5LGJH�DQG�9DOOH\�
RI�HDVW�7HQQHVVHH��&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQV��
$SDODFKLFROD�UHJLRQ�RI�)ORULGD��2]DUN�2XDFKLWD�+LJKODQGV��
DQG�DGMDFHQW�QRUWKHUQ�DUHD�RI�WKH�0LVVLVVLSSL�$OOXYLDO�9DOOH\��

��&OLPDWH�FKDQJH�LV�DQ�DGGLWLRQDO�VRXUFH�RI�VWUHVV�RQ�
WHUUHVWULDO�VSHFLHV�DQG�HFRV\VWHPV��3URMHFWLRQV�RI�
WHPSHUDWXUH�LQFUHDVH�DQG�YDULDELOLW\�LQ�SUHFLSLWDWLRQ�
SDWWHUQV�PD\�FKDQJH�WKH�IXWXUH�GLVWULEXWLRQ�RI�PDQ\�
VSHFLHV��LQÀXHQFLQJ�VHDVRQDO�PRYHPHQW��UHFUXLWPHQW��DQG�
PRUWDOLW\��6SHFLHV�PD\�PRYH�LQWR�WKH�KDELWDWV�RI�RWKHUV��
FUHDWLQJ�QHZ�DVVHPEODJHV��FKDQJHV�LQ�SKHQRORJ\�ZLOO�DIIHFW�
WKH�WLPLQJ�RI�UHVRXUFH�DYDLODELOLW\��

�� 6SHFLHV�DW�ULVN�IURP�FOLPDWH�FKDQJH�LQFOXGH�WKRVH�ZLWK�
UHVWULFWHG�JHRJUDSKLF�UDQJHV��SDWFK\�GLVWULEXWLRQV��DQG�
WKRVH�WKDW�RFFXU�DW�WKH�PDUJLQV�RI�WKHLU�UDQJHV��2WKHU�
FKDUDFWHULVWLFV�LQFOXGH�OLPLWHG�GLVSHUVDO�DELOLW\��ORZ�JHQHWLF�
GLYHUVLW\��DI¿QLW\�WR�DTXDWLF�KDELWDWV��QDUURZ�SK\VLRORJLFDO�
WROHUDQFH��DQG�ODWH�PDWXUDWLRQ�

��&RPPXQLWLHV�DW�KLJK�HOHYDWLRQV��JUDVVODQG�FRPPXQLWLHV��
DQG�ZHWODQG�HFRV\VWHPV�PD\�EH�SDUWLFXODUO\�VXVFHSWLEOH�
WR�FOLPDWH�FKDQJH��6SHFLHV�ZKRVH�UDQJHV�DUH�OLPLWHG�WR�
FRDVWDO�DUHDV�ZLOO�EH�YXOQHUDEOH�WR�SURMHFWHG�FKDQJHV�LQ�VHD�
OHYHO��6HD�OHYHO�ULVH�PD\�LQXQGDWH�EDUULHU�LVODQGV��FRDVWDO�
ZHWODQGV��DQG�PDUVKHV�RI�WKH�&RDVWDO�3ODLQ��DV�ZHOO�DV�
DORQJ�WKH�HDVWHUQ�$WODQWLF�DQG�*XOI�FRDVWV��

��7KH�IRUHFDVWV�SRVH�FKDOOHQJHV�RQ�KRZ�EHVW�WR�LPSOHPHQW�
IXWXUH�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�VWUDWHJLHV��1HZ�WRROV�
DQG�DSSURDFKHV�WR�PDQDJLQJ�XQFHUWDLQW\��H�J���VFHQDULR�
SODQQLQJ��VHQVLWLYLW\�DQDO\VLV��RU�HFRORJLFDO�ULVN�DQDO\VLV��
PD\�EHFRPH�URXWLQH��

�� ,QWHJUDWLQJ�FOLPDWH�VFLHQFH�LQWR�PDQDJHPHQW�SODQQLQJ�
ZLOO�EH�LPSRUWDQW��DFFRPSDQLHG�E\�PRQLWRULQJ�VWUDWHJLHV�
WKDW�LGHQWLI\�SDWWHUQV�LQ�GLVWXUEDQFH��SKHQRORJ\��DQG�UDQJH�
FKDQJHV��$V�IXWXUH�LPSDFWV�RFFXU�DFURVV�ODUJH�DUHDV��WKH�
DSSURSULDWH�GHFLVLRQ�PDNLQJ�OHYHO�PD\�VKLIW�WR�FRYHU�
ODQGVFDSH�RU�UHJLRQDO�VFDOHV��WHPSRUDO�VFDOHV�ZLOO�EH�ORQJHU�
WKDQ�W\SLFDOO\�FRQVLGHUHG�

��$Q�DZDUHQHVV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�IRUHFDVWV�DQG�
WKH�JHRJUDSKLF�SDWWHUQ�RI�VSHFLHV�RFFXUUHQFH�ZLOO�IRVWHU�
SODQQLQJ�HIIRUWV��7KH�LPSOLFDWLRQV�IRU�WKH�FRQVHUYDWLRQ�RI�
VRXWKHUQ�VSHFLHV�DUH�VLJQL¿FDQW��LQ�WKH�PLGVW�RI�D�JURZLQJ�
UHJLRQ��WKH�SURYLVLRQ�RI�ELRORJLFDO�GLYHUVLW\�ZLOO�EHFRPH�D�
FULWLFDO�FRQVHUYDWLRQ�LVVXH��

,1752'8&7,21

7KH�GLYHUVLW\�RI�SODQW�DQG�DQLPDO�FRPPXQLWLHV�LQ�WKH�6RXWK�
UDQJHV�IURP�KLJK�HOHYDWLRQ�IRUHVWV�WR�FRDVWDO�ZHWODQGV��
EDUULHU�LVODQGV��DQG�DULG�UHJLRQV�RI�ZHVW�7H[DV��)DFWRUV�
FRQWULEXWLQJ�WR�WKH�GLYHUVLW\�RI�WKHVH�FRPPXQLWLHV�LQFOXGH�
UHJLRQDO�JUDGLHQWV�LQ�FOLPDWH��JHRORJLF�DQG�HGDSKLF�VLWH�
FRQGLWLRQV��WRSRJUDSKLF�YDULDWLRQ��DQG�QDWXUDO�GLVWXUEDQFH�
SURFHVVHV��%R\FH�DQG�0DUWLQ�������'HOFRXUW�DQG�RWKHUV�
������+HDO\��������7KHVH�IDFWRUV�KDYH�FRQWULEXWHG�WR�WKH�
GLYHUVLW\�RI�VHYHUDO�VSHFLHV�JURXSV��VDODPDQGHUV��VQDNHV��DQG�
WXUWOHV��:KLWH�DQG�RWKHUV��������7KURXJKRXW�WKH�6RXWK��WKH�
HYROXWLRQ�RI�SODQWV�DQG�DQLPDOV�FRPELQHV�ZLWK�WKH�LVRODWLRQ�
WKDW�FKDUDFWHUL]HV�VRPH�KDELWDWV�WR�SURGXFH�PDQ\�SRFNHWV�RI�
HQGHPLVP��(QGHPLF�VSHFLHV�DUH�XQLTXH�WR�D�JLYHQ�JHRJUDSKLF�
DUHD�RU�ORFDOH��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�&RVPRSROLWDQB
GLVWULEXWLRQ���SK\VLFDO��FOLPDWLF��DQG�ELRORJLFDO�IDFWRUV�FDQ�
FRQWULEXWH�WR�HQGHPLVP�

&HQWXULHV�RI�ODQG�XVH�FKDQJH�KDYH�PRGL¿HG�WKH�VRXWKHUQ�
ODQGVFDSH��UHVXOWLQJ�LQ�WKH�GLVDSSHDUDQFH�DQG�HQGDQJHUPHQW�
RI�VSHFLHV�FRPPXQLWLHV��+DELWDW�ORVV�DQG�GHJUDGDWLRQ�KDYH�
EHFRPH�VHULRXV�WKUHDWV��%XFNQHU�������1RVV�DQG�RWKHUV�
������:LOOLDPV��������5DSLG�SRSXODWLRQ�JURZWK�KDV�UHVXOWHG�
LQ�ODQG�XVH�FRQYHUVLRQ��VXFK�DV�ZHWODQG�GUDLQDJH�DQG�
FKDQQHOL]DWLRQ���XUEDQ�VSUDZO��DQG�KDELWDW�IUDJPHQWDWLRQ�
�:KLWH�DQG�RWKHUV��������/DQGVFDSH�PRGL¿FDWLRQ�KDV�OHG�
WR�KDELWDW�LVRODWLRQ��ZDWHU�DQG�DLU�SROOXWLRQ��DQG�DOWHUHG�
GLVWXUEDQFH�UHJLPHV��/RULPHU�������7UDQL�DQG�RWKHUV��������



���
&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

7KH�LQWURGXFWLRQ�RI�QRQQDWLYH�LQYDVLYH�VSHFLHV��:LOFRYH�DQG�
RWKHUV�������LV�D�PDMRU�FRQFHUQ��DV�LV�WKH�SUROLIHUDWLRQ�RI�WKH�
LOOHJDO�SHW�WUDGH��%DLOH\�DQG�RWKHUV��������

7KH�IUDJPHQWDWLRQ�RI�IRUHVWV�WKDW�RFFXUV�ZLWK�WKH�FRQYHUVLRQ�
RI�IRUHVW�KDELWDWV�RIWHQ�HOLPLQDWHV�RU�GLVSODFHV�VSHFLHV�IURP�
D�VLWH�VLPSO\�EHFDXVH�OHVV�KDELWDW�RFFXUULQJ�LQ�VPDOOHU�DQG�
PRUH�LVRODWHG�SDWFKHV�VXSSRUWV�IHZHU�VSHFLHV��0DF$UWKXU�
DQG�:LOVRQ��������7KLV�HIIHFW�KDV�EHHQ�VKRZQ�LQ�IUDJPHQWV�
RI�JOREDOO\�LPSHULOHG�SLQH�URFNODQG�IRUHVW�VFDWWHUHG�ZLWKLQ�
XUEDQ�6RXWK�)ORULGD��3RVVOH\�DQG�RWKHUV��������ZKHUH�WKH�
UHVXOW�KDV�EHHQ�IHZHU�SODQW�VSHFLHV�DQG�KLJK�YDULDQFH�LQ�
VSHFLHV�ULFKQHVV��5HGXFHG�SRSXODWLRQ�VL]H�FDQ�GHFUHDVH�
JHQHWLF�GLYHUVLW\�DQG�RXWFURVVLQJ�UDWHV��$JXLODU�DQG�RWKHUV�
������*RGW�DQG�RWKHUV��������ZKLOH�PLFURFOLPDWH�JUDGLHQWV�
IURP�HGJH�WR�LQWHULRU�KDELWDWV�DOWHU�VSHFLHV�FRPSRVLWLRQ�
�+RQX�DQG�RWKHUV�������0DWODFN��������)RUHVW�HGJH�SURYLGHV�
KDELWDW�IRU�LQYDVLYH�VSHFLHV��DQG�GHFUHDVHV�KDELWDW�IRU�LQWHULRU�
VSHFLHV��)ULGOH\�DQG�RWKHUV�������*XLUDGR�DQG�RWKHUV�������

$QRWKHU�FRQFHUQ�LV�WKH�HIIHFW�RI�FKDQJLQJ�FOLPDWH�RQ�SODQW�
DQG�DQLPDO�FRPPXQLWLHV��6SHFLHV�WKDW�DUH�UDUH�EHFDXVH�RI�
UHVWULFWLYH�RU�VSHFLDOL]HG�QHHGV�DUH�HVSHFLDOO\�DW�ULVN��&OLPDWH�
FKDQJH�LV�RQH�RI�WKH�IDFWRUV�DWWULEXWHG�WR�DPSKLELDQ�GHFOLQHV�
�7UDQL�����E��DQG�LV�D�VSHFLDO�FRQFHUQ�IRU�KLJK�HOHYDWLRQ�
FRPPXQLWLHV��$ORQJ�ZLWK�VXIIHULQJ�WKH�GLUHFW�HIIHFWV�RI�VHD�
OHYHO�ULVH²FKDQJHV�LQ�WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�FRDVWDO�
LQXQGDWLRQ²VSHFLHV�DUH�LQGLUHFWO\�DIIHFWHG�E\�FKDQJHV�LQ�
¿UH�UHJLPHV�DQG�VSHFLHV�LQWHUDFWLRQV��

$OWKRXJK�WKH�IXWXUH�RI�WKHVH�VSHFLHV�DQG�WKH�FRPPXQLWLHV�
WKH\�LQKDELW�LV�XQFHUWDLQ��KXPDQ�SRSXODWLRQ�H[SDQVLRQ�RYHU�
WKH�QH[W�¿YH�GHFDGHV�UDLVHV�WKH�SRVVLELOLW\�RI�VXEVWDQWLDO�
LPSDFWV��7KH�REMHFWLYH�RI�WKLV�FKDSWHU�LV�WR�H[DPLQH�KRZ�
FKDQJHV�LQ�IRUHVW�HQYLURQPHQWDO�DQG�VRFLDO�FRQGLWLRQV�DIIHFW�
WHUUHVWULDO�ZLOGOLIH��WKHLU�KDELWDWV��DQG�IRUHVW�YHJHWDWLRQ�
FRPPXQLWLHV�LQ�WKH�6RXWK��,W�LV�RUJDQL]HG�LQWR�VL[�PDMRU�
GLVFXVVLRQ�WRSLFV��

��7KH�JHRJUDSKLF�SDWWHUQV�RI�ULFKQHVV�IRU�DPSKLELDQ��ELUG��
PDPPDO��DQG�UHSWLOH�VSHFLHV��DORQJ�ZLWK�D�GHVFULSWLRQ�RI�
WKH�GLIIHUHQFHV�LQ�ULFKQHVV�DPRQJ�WD[D�DQG�VXEWD[D

��7KH�JHRJUDSKLF�SDWWHUQV�RI�WHUUHVWULDO�ZLOGOLIH�VSHFLHV�
IRUPDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�XQGHU�WKH�
(QGDQJHUHG�6SHFLHV�$FW�RI�������)ODWKHU�DQG�RWKHUV�������
DORQJ�ZLWK�D�GLVFXVVLRQ�RI�WKH�HQYLURQPHQWDO�IDFWRUV�WKDW�
LPSHULO�WKHP�

��7KH�JHRJUDSKLF�SDWWHUQV�RI�RWKHU�DW�ULVN�SODQW�DQG�
WHUUHVWULDO�ZLOGOLIH�VSHFLHV²WKRVH�UDQNHG�DV�VSHFLHV�RI�
FRQVHUYDWLRQ�FRQFHUQ�E\�6WDWH�+HULWDJH�$JHQFLHV��7UDQL�
����E�²DORQJ�ZLWK�D�GLVFXVVLRQ�RI�WKH�HQYLURQPHQWDO�
IDFWRUV�WKDW�LPSHULO�WKHP

��7KH�H[WHQW�RI�VSHFLHV�H[WLUSDWLRQ�WKDW�KDYH�DOUHDG\�
RFFXUUHG��DORQJ�ZLWK�D�GLVFXVVLRQ�RI�WKH�IDFWRUV�WKDW�
FRQWULEXWHG�WR�WKHLU�H[WLUSDWLRQ��&RPSDULVRQV�DUH�PDGH�
ZLWK�WKH�VWDWH�OLVWV�RI�H[WLUSDWHG�ZLOGOLIH�VSHFLHV�SUHVHQWHG�

LQ�WKH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW
��7KH�SRWHQWLDO�LPSDFW�RQ�VRXWKHUQ�VSHFLHV�IURP�IRUHFDVWV�RI�
XUEDQ�GHYHORSPHQW��IRUHVW�ORVV��DQG�FOLPDWH�FKDQJH��DQG�WKH�
NH\�DUHDV�RI�FRQFHUQ�WKDW�FRLQFLGH�ZLWK�IRUHFDVWHG�FKDQJHV

��7KH�SRWHQWLDO�HIIHFWV�RI�DQWLFLSDWHG�IXWXUHV�RQ�VHOHFWHG�
IRUHVW�FRPPXQLWLHV��ORQJOHDI�SLQH�IRUHVWV��KLJK�HOHYDWLRQ�
IRUHVWV��HDUO\�VXFFHVVLRQDO�FRPPXQLWLHV��DQG�XSODQG�
KDUGZRRG�IRUHVWV

(DFK�WRSLF�LV�DGGUHVVHG�IRU�WKH�UHJLRQ�DV�D�ZKROH�DQG�E\�
VXEUHJLRQ�DQG�VHFWLRQ��7KH�IRFXV�LV�RQ�WHUUHVWULDO�YHUWHEUDWH�
VSHFLHV��YDVFXODU�SODQWV��DQG�VHOHFW�IRUHVW�FRPPXQLWLHV�
LGHQWL¿HG�GXULQJ�SXEOLF�PHHWLQJV�KHOG�WKURXJKRXW�WKH�UHJLRQ�
�:HDU�DQG�RWKHUV��������$GGLWLRQDO�LQIRUPDWLRQ�RQ�IRUHVW�
FRPPXQLWLHV�LV�SURYLGHG�LQ�FKDSWHU����ODQG�XVHV���FKDSWHU�
���IRUHVW�FRQGLWLRQV���FKDSWHU����FOLPDWH�FKDQJH���FKDSWHU�
����LQYDVLYH�LQVHFWV�DQG�GLVHDVHV���DQG�FKDSWHU�����LQYDVLYH�
SODQW�VSHFLHV���7HUUHVWULDO�VSHFLHV�RI�QRQ�IRUHVW�KDELWDWV��VXFK�
DV�DULG�ZHVW�7H[DV��DUH�LQFOXGHG��+RZHYHU��EHFDXVH�DTXDWLF�
VSHFLHV�ZHUH�H[DPLQHG�LQ�H[WHQVLYH�GHWDLO�LQ�+HUULJ�DQG�
6KXWH��������DQG�ZHUH�QRW�LGHQWL¿HG�DV�D�FRQFHUQ�GXULQJ�WKH�
SXEOLF�PHHWLQJV��WKH\�DUH�QRW�FRYHUHG�KHUH��

0(7+2'6

6SHFLHV�&ULWHULD������������������������

7KH�PDMRU�VSHFLHV�JURXSV�LQFOXGHG�LQ�WKLV�DQDO\VLV�FRQVLVW�
RI�WKH�IROORZLQJ��ELUGV��PDPPDOV��UHSWLOHV��DPSKLELDQV��DQG�
YDVFXODU�SODQWV��7KH�DQDO\VLV�LQFOXGHV�IRUHVW�RU�QRQ�IRUHVW�
GZHOOLQJ�VSHFLHV�WKDW�DUH�QDWLYH�WR�WKH�6RXWK��

6SHFLHV�ZLWK�D�FRQVHUYDWLRQ�VWDWXV�UDQN�RI�*��*��ZHUH�
VHOHFWHG�IRU�WKH�ULFKQHVV�DQDO\VHV��*��*��DQG�IHGHUDO�VWDWXV�
VSHFLHV�IRU�WKH�DUHDV�RI�FRQVHUYDWLRQ�FRQFHUQ�DQDO\VHV��DQG�
6;�6+�IRU�WKH�6WDWH�H[WLUSDWLRQ�DQDO\VHV��WDEOH��������6SHFLHV�
WKDW�ZHUH�QRW�DVVHVVHG��XQUDQNHG�RU�QRW�\HW�UDQNHG�ZHUH�
QRW�LQFOXGHG�GXH�WR�WKH�LQFRPSOHWHQHVV�RI�ORFDWLRQ�GDWD�IRU�
WKRVH�VSHFLHV��7KH�IROORZLQJ�¿OWHUV�ZHUH�DSSOLHG�WR�WKH�JOREDO�
VSHFLHV�GDWD��0F1HHV�������

��7KH�VSHFLHV�RFFXUV�LQ�RQH�RU�PRUH�RI�WKH����6RXWKHUQ�
6WDWHV��

��7KH�VSHFLHV�KDV�D�URXQGHG�*�5DQN�RI�*���*���*���*���RU�
*���FUHDWLQJ�D�IXOO�VSHFLHV�DQDO\VLV�

�� ,QIUDWD[D�UHFRUGV�ZHUH�UROOHG�XS�WR�WKH�IXOO�VSHFLHV�OHYHO�
IRU�WKH�*�5DQN�FRXQWV��+RZHYHU��LQIUDWD[D�ZHUH�WDOOLHG�
LQGLYLGXDOO\�LQ�WKH�)HGHUDO�VWDWXV�DQDO\VHV�LI�WKDW�ZDV�WKH�
UHOHYDQW�WD[RQRPLF�OHYHO�WKDW�WKH�OLVWLQJ�DSSOLHG�WR��L�H���
RIWHQ�D�VXEVSHFLHV�KDV�)HGHUDO�OLVWLQJ�VWDWXV�EXW�QRW�WKH�
VSHFLHV�LQ�HQWLUHW\���

��$�GDWD�UHFRUG�ZDV�H[FOXGHG�LI�LW�ZDV�QRW�PDSSDEOH�RU�KDG�D�
ODVW�REVHUYHG�GDWH�SULRU�WR������

�� )RU�DQDO\VHV�XVLQJ�UDQJH�PDSV��WKH�IROORZLQJ�ZHUH�
H[FOXGHG��KLVWRULF��LQWURGXFHG��DQG�H[WLUSDWHG�H[WLQFW�
SRUWLRQV�RI�D�VSHFLHV�UDQJH�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

*HRJUDSKLF�DQDO\VLV�������������������������������������������

*HRJUDSKLF�VKDSH¿OHV�IRU�HDFK�VHFWLRQ��VXEUHJLRQ��DQG�
UHJLRQ�ERXQGDU\�XVHG�IRU�WKH�)XWXUHV�DQDO\VHV��¿J��������
ZHUH�REWDLQHG�IURP�WKH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH���)XUWKHU�GHVFULSWLRQ�RI�WKHVH�DUHDV��DQG�WKH�
SURFHVV�RI�WKHLU�GHOLQHDWLRQ��FDQ�EH�IRXQG�LQ�FKDSWHU�����

6KDSH¿OHV�RI�WKH�RFFXUUHQFH�DQG�UDQJH�UHFRUGV�ZHUH�
H[WUDFWHG�IURP�1DWXUH6HUYH¶V�FHQWUDO�GDWDEDVHV�IRU�VSHFLHV�
PDWFKLQJ�SURMHFW�FULWHULD��7KH�VSHFLHV�VKDSH¿OHV�ZHUH�
VHSDUDWHO\�LQWHUVHFWHG�DJDLQVW�WKH�FRXQW\��VHFWLRQ��DQG�
VXEUHJLRQ�*,6�OD\HUV�XVLQJ�D�VHULHV�RI�VSDWLDO�MRLQ�SURFHVVHV�
WR�DWWULEXWH�HDFK�LQGLYLGXDO�RFFXUUHQFH�UHFRUG�DQG�UDQJH�
SRO\JRQ�WR�DSSURSULDWH�FRXQW\��VHFWLRQ��DQG�VXEUHJLRQ�
SRO\JRQV��0F1HHV��������7KH�FRXQW\�ERXQGDULHV�OD\HU�ZDV�
GRZQORDGHG�IURP�WKH�8�6��*HRORJLFDO�6XUYH\�

7KH�DWWULEXWH�WDEOH�IURP�WKH�RXWSXW�OD\HU�RI�HDFK�VSDWLDO�
MRLQ�SURFHVV�LQ�WKH�VWHS�DERYH�ZDV�LPSRUWHG�LQWR�0LFURVRIW�
$FFHVV��7KH�UHVXOWV�WDEOHV�ZHUH�FRPELQHG�VR�WKDW�WKHUH�ZDV�

D�VLQJOH�WDEOH�IRU�WKH�FRXQW\��VHFWLRQ��DQG�VXEUHJLRQ�UHVXOWV��
WKHVH�ZHUH�WKHQ�VXPPDUL]HG�WR�FUHDWH�XQLTXH�OLVWV�RI�VSHFLHV�
ZLWKLQ�HDFK�DUHD��&URVVWDE�TXHULHV�JHQHUDWHG�FRXQWV�E\�
WD[RQRPLF�JURXSLQJV�DQG�FRQVHUYDWLRQ�UDQN�FDWHJRULHV�

$�VHULHV�RI�PDS�LPDJH�¿OHV�ZHUH�SURGXFHG�LQ��JLI�IRUPDW��
�����GSL�UHVROXWLRQ��XVLQJ�$UF0DS�VKRZLQJ�WKH�YDULRXV�
FRXQWV�RI�VSHFLHV�E\�FRXQW\�IRU�WKH�6RXWK��$UHDV�RI�XQLTXH�
VSHFLHV�ULFKQHVV�RU�UDULW\�ZHUH�LGHQWL¿HG�DQG�UHSUHVHQWDWLYH�
VSHFLHV�RFFXUULQJ�LQ�WKHVH�DUHDV�GHVFULEHG��/HJHQG�
FDWHJRULHV�ZHUH�GHWHUPLQHG�XVLQJ�WKH�QDWXUDO�EUHDNV�PHWKRG�
IRU�GLYLGLQJ�D�UDQJH�RI�QXPHULF�YDOXHV�LQWR�FDWHJRULHV��DQ�
LWHUDWLYH�SURFHVV�WR�PLQLPL]H�ZLWKLQ�FDWHJRU\�YDULDQFH�

%LRGLYHUVLW\�IRUHFDVW�DQDO\VHV����������������������

&RUQHUVWRQH�VFHQDULRV�ZHUH�VHOHFWHG�IRU�WKH�DQDO\VLV�RI�
ELRGLYHUVLW\�IRUHFDVW�VWUHVVRUV�EDVHG�RQ�WKHLU�SRWHQWLDO�IRU�
IXWXUH�LPSDFWV�LQ�WKH�6RXWK��7KH�VSDWLDO�SURGXFWV�FUHDWHG�
GXULQJ�WKH�LQLWLDO�JHRJUDSKLF�DQDO\VLV��SDWWHUQV�RI�VSHFLHV�
ULFKQHVV�DQG�UDULW\��ZHUH�WKHQ�DQDO\]HG�LQ�FRQWUDVW�ZLWK�WKH�

7DEOH�����²&RQVHUYDWLRQ�VWDWXV�UDQNV�XVHG�E\�1DWXUH6HUYH�DQG�LWV�QHWZRUN�RI�1DWXUDO�+HULWDJH�3URJUDPV�
�1DWXUH6HUYH�������

6WDWXV�5DQN 'HÀQLWLRQ

*� &ULWLFDOO\�LPSHULOHG³$W�D�YHU\�KLJK�ULVN�RI�H[WLUSDWLRQ�GXH�WR�H[WUHPH�UDULW\��RIWHQ�ÀYH�RU�IHZHU�RFFXUUHQFHV���YHU\�
VWHHS�GHFOLQHV��RU�RWKHU�IDFWRUV��&ULWLFDOO\�LPSHULOHG�JOREDOO\�EHFDXVH�RI�H[WUHPH�UDULW\�RU�EHFDXVH�RI�VRPH�IDFWRU�V��
WKH�RUJDQLVP�HVSHFLDOO\�YXOQHUDEOH�WR�H[WLQFWLRQ��7\SLFDOO\���RU�IHZHU�RFFXUUHQFHV�RU�YHU\�IHZ�UHPDLQLQJ�LQGLYLGXDOV�
���������RU�DFUHV����������RU�OLQHDU�PLOHV�������

*� ,PSHULOHG³$W�KLJK�ULVN�RI�H[WLUSDWLRQ�GXH�WR�YHU\�UHVWULFWHG�UDQJH��YHU\�IHZ�SRSXODWLRQV��RIWHQ����RU�IHZHU���VWHHS�
GHFOLQHV��RU�RWKHU�IDFWRUV��,PSHULOHG�JOREDOO\�EHFDXVH�RI�UDULW\�RU�EHFDXVH�RI�VRPH�IDFWRU�V��WKH�RUJDQLVP�YHU\�
YXOQHUDEOH�WR�H[WLQFWLRQ�RU�HOLPLQDWLRQ��7\SLFDOO\���WR����RFFXUUHQFHV�RU�IHZ�UHPDLQLQJ�LQGLYLGXDOV��������WR��������RU�
DFUHV��������WR���������RU�OLQHDU�PLOHV�����WR�����

*� 9XOQHUDEOH³$W�PRGHUDWH�ULVN�RI�H[WLUSDWLRQ�GXH�WR�D�UHVWULFWHG�UDQJH��UHODWLYHO\�IHZ�SRSXODWLRQV��RIWHQ����RU�IHZHU���
UHFHQW�DQG�ZLGHVSUHDG�GHFOLQHV��RU�RWKHU�IDFWRUV��9XOQHUDEOH�JOREDOO\�HLWKHU�EHFDXVH�WKH�RUJDQLVP�LV�YHU\�UDUH�DQG�
ORFDO�WKURXJKRXW�LWV�UDQJH��IRXQG�RQO\�LQ�D�UHVWULFWHG�UDQJH��HYHQ�LI�DEXQGDQW�DW�VRPH�ORFDWLRQV���RU�EHFDXVH�RI�RWKHU�
IDFWRUV�PDNLQJ�LW�YXOQHUDEOH�WR�H[WLQFWLRQ�RU�HOLPLQDWLRQ��7\SLFDOO\����WR�����RFFXUUHQFHV�RU�EHWZHHQ�������DQG�
�������LQGLYLGXDOV�

*� $SSDUHQWO\�VHFXUH³8QFRPPRQ�EXW�QRW�UDUH��VRPH�FDXVH�IRU�ORQJ�WHUP�FRQFHUQ�GXH�WR�GHFOLQHV�RU�RWKHU�IDFWRUV³
DOWKRXJK�WKH�RUJDQLVP�PD\�EH�UDUH�LQ�SDUWV�RI�LWV�UDQJH��SDUWLFXODUO\�RQ�WKH�SHULSKHU\³DQG�XVXDOO\�ZLGHVSUHDG��
$SSDUHQWO\�QRW�YXOQHUDEOH�LQ�PRVW�RI�LWV�UDQJH��EXW�SRVVLEO\�FDXVH�IRU�ORQJ�WHUP�FRQFHUQ��7\SLFDOO\�PRUH�WKDQ�����
RFFXUUHQFHV�DQG�PRUH�WKDQ��������LQGLYLGXDOV�

*� 6HFXUH³&RPPRQ��ZLGHVSUHDG��DQG�DEXQGDQW³DOWKRXJK�WKH�RUJDQLVP�PD\�EH�UDUH�LQ�SDUWV�RI�LWV�UDQJH��
SDUWLFXODUO\�RQ�WKH�SHULSKHU\��1RW�YXOQHUDEOH�LQ�PRVW�RI�LWV�UDQJH��7\SLFDOO\�ZLWK�FRQVLGHUDEO\�PRUH�WKDQ�����
RFFXUUHQFHV�DQG�PRUH�WKDQ��������LQGLYLGXDOV�

6+ 3RVVLEO\�([WLUSDWHG³.QRZQ�IURP�RQO\�KLVWRULFDO�UHFRUGV��HYLGHQFH�WKDW�WKH�VSHFLHV�PD\�QR�ORQJHU�EH�SUHVHQW��EXW�
QRW�HQRXJK�WR�VWDWH�WKLV�ZLWK�FHUWDLQW\��$�VSHFLHV�KDV�EHHQ�VHDUFKHG�IRU�XQVXFFHVVIXOO\��EXW�QRW�WKRURXJKO\�HQRXJK�
WR�SUHVXPH�WKDW�LW�LV�QR�ORQJHU�SUHVHQW�

6; 3UHVXPHG�([WLUSDWHG³6SHFLHV�LV�EHOLHYHG�WR�EH�H[WLUSDWHG�IURP�WKH�VWDWH��1RW�ORFDWHG�GHVSLWH�LQWHQVLYH�VHDUFKHV�
RI�KLVWRULFDO�VLWHV�DQG�RWKHU�DSSURSULDWH�KDELWDW��DQG�YLUWXDOO\�QR�OLNHOLKRRG�WKDW�LW�ZLOO�EH�UHGLVFRYHUHG�
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IRUHFDVW�PDSV�JHQHUDWHG�IRU�XUEDQ�JURZWK��FKDSWHU�����IRUHVW�
ORVV��FKDSWHU�����DQG�FOLPDWH�FKDQJH��FKDSWHU�����3DWWHUQV�RI�
FRLQFLGHQFH�ZHUH�LGHQWL¿HG�DQG�H[DPLQHG��VHOHFWHG�DUHDV�
RI�SDUWLFXODU�FRQFHUQ�ZHUH�GHVFULEHG�ZKHUH�IRUHFDVWHG�
VWUHVVRUV�FRLQFLGHG�ZLWK�VSHFLHV�ULFKQHVV�DQG�UDULW\�E\�
VXEUHJLRQ�DQG�VHFWLRQ��$�V\QWKHVLV�RI�WKH�SXEOLVKHG�OLWHUDWXUH�
IXUWKHU�GHVFULEHG�KRZ�DQWLFLSDWHG�ODQG�XVH�FKDQJH��KXPDQ�
SRSXODWLRQ�JURZWK��XUEDQL]DWLRQ��DQG�UHODWHG�LQIUDVWUXFWXUH�
GHYHORSPHQW�FRXOG�DIIHFW�VSHFLHV�LQ�WKH�6RXWK��

*,6�PDSV�RI�VSHFLDO�IRUHVW�FRPPXQLWLHV�XQGHU�VHOHFWHG�
IRUHFDVWV�ZHUH�GHYHORSHG�IURP�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�
GDWD��FKDSWHU�����'LVWULEXWLRQV�IRU������DQG������DQG�
SHUFHQWDJH�FKDQJHV�ZHUH�GHVFULEHG�IRU�ORQJOHDI�SLQH��HDUO\�
VXFFHVVLRQDO�IRUHVW��DQG�XSODQG�KDUGZRRG�IRUHVW�DORQJ�ZLWK�
D�GLVFXVVLRQ�RI�SRWHQWLDO�LPSDFWV�RQ�WKH�VSHFLHV�WKDW�LQKDELW�
WKHVH�FRPPXQLWLHV��

'$7$�6285&(6�

�7KH�IRXQGDWLRQ�RI�WKLV�DQDO\VLV�FRQVLVWV�RI�JOREDO��UDQJH�
ZLGH��WUDFNLQJ�GDWD�GHYHORSHG�E\�1DWXUH6HUYH��������������
DQG�6WDWH�OHYHO�WUDFNLQJ�GDWD�SURYLGHG�E\�1DWXUDO�+HULWDJH�
3URJUDPV�DFURVV�WKH�6RXWK��8VH�RI�VWDQGDUG�UDQNLQJ�FULWHULD�
DQG�GH¿QLWLRQV�PDNHV�1DWXUDO�+HULWDJH�UDQNV�FRPSDUDEOH�
DFURVV�WD[D�JURXSV�DQG�DFURVV�MXULVGLFWLRQV��6WDQGDUGL]HG�
FULWHULD�LQFOXGH�SRSXODWLRQ�VL]H��DUHD�RI�RFFXSDQF\��
SRSXODWLRQ�WUHQGV��VXVSHFWHG�WKUHDWV��HQYLURQPHQWDO�
VSHFL¿FLW\��DQG�YLDELOLW\�RI�H[WDQW�SRSXODWLRQV��6SHFLHV�
GDWD�DUH�XSGDWHG�DQQXDOO\��LQFRUSRUDWLQJ�QHZ�LQIRUPDWLRQ�
SURYLGHG�E\�¿HOG�VXUYH\V��PRQLWRULQJ�DFWLYLWLHV��DQG�
OLWHUDWXUH�UHYLHZV��6\VWHPDWLF�VXUYH\V�IRU�LPSHULOHG�DQG�
RWKHU�VSHFLHV�RFFXUUHQFH�YDU\�DFURVV�FRXQWLHV�LQ�WKH�6RXWK��
7KHVH�GDWD�JDSV�DQG�RWKHU�OLPLWDWLRQV�DUH�GLVFXVVHG�LQ�WKH�
.QRZOHGJH�DQG�,QIRUPDWLRQ�*DSV�VHFWLRQ�

7KH�VSHFLHV�ORFDWLRQV�ZHUH�GHULYHG�IURP�HOHPHQW�RI�
RFFXUUHQFH�DQG�UDQJH�PDS�GDWD�VRXUFHV��)RU�VSHFLHV�
FRQVLGHUHG�DW�ULVN��*��*���RU�WKRVH�KDYLQJ�)HGHUDO�OLVWLQJ�
VWDWXV��WKH�GDWD�ZHUH�EDVHG�RQ�1DWXUH6HUYH¶V�HOHPHQW�RI�
RFFXUUHQFH�GDWDEDVH�ZKLFK�LV�EDVHG�RQ�REVHUYHG�ORFDWLRQV�RI�
VSHFLHV��IRU�*��VSHFLHV�WKDW�ODFN�RFFXUUHQFH�UHFRUGV��UDQJH�
PDS�GDWD�ZHUH�VXEVWLWXWHG���7KH�WKUHDWHQHG�RU�HQGDQJHUHG�
VSHFLHV�OLVWHG�E\�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�ZHUH�
YHUL¿HG�IURP�WKH�8�6��'HSDUWPHQW�RI�WKH�,QWHULRU���������

)RU�VSHFLHV�FRQVLGHUHG�VHFXUH�RU�DSSDUHQWO\�VHFXUH��*��*����
WKH�GDWD�ZHUH�EDVHG�RQ�1DWXUH6HUYH¶V�UDQJH�PDSV�IRU�ELUGV��
PDPPDOV��UHSWLOHV��DQG�DPSKLELDQV���%HFDXVH�1DWXUH6HUYH�
GRHV�QRW�PDLQWDLQ�UDQJH�PDSV�IRU�SODQW�VSHFLHV��GDWD�ZHUH�QRW�
DYDLODEOH�IRU�*��WR�*��SODQWV���8QOLNH�HOHPHQW�RI�RFFXUUHQFH�
GDWD��WKLV�LQIRUPDWLRQ�LV�FRDUVHO\�PDSSHG�DQG�LQWHQGHG�WR�
UHSUHVHQW�WKH�HQWLUH�UDQJH�RI�D�VSHFLHV��:KLOH�RIWHQ�EDVHG�
RQ�HOHPHQW�RFFXUUHQFH�GDWD��WKH�UDQJHV�IRU�VSHFLHV�DUH�
DOVR�EDVHG�RQ�SXEOLVKHG�OLWHUDWXUH��H[SHUW�RSLQLRQ��DQG�

FRQVXOWDWLRQV�ZLWK�RWKHU�RUJDQL]DWLRQV��7KH�IROORZLQJ�DUH�WKH�
VRXUFHV�RI�WKH�UDQJH�PDS�GDWD�VSHFL¿F�WR�WKLV�DQDO\VLV�

��'LJLWDO�'LVWULEXWLRQ�0DSV�RI�WKH�%LUGV�RI�WKH�:HVWHUQ�
+HPLVSKHUH��5LGJHO\�DQG�RWKHUV��������$UF9LHZ�
VKDSH¿OHV�FRQWDLQ�WKH�NQRZQ�UDQJH�RI�HDFK�VSHFLHV�
GHSLFWHG�DV�SRO\JRQV�ZKHUH�D�VSHFLHV�LV�ZLGHVSUHDG��
RU�DV�SRLQWV�ZKHUH�WKHUH�DUH�LVRODWHG�UHFRUGV��1RW�DOO�
YDJUDQW�RFFXUUHQFHV�DUH�GHSLFWHG��'DWD�ZHUH�SURYLGHG�
E\�1DWXUH6HUYH�LQ�FROODERUDWLRQ�ZLWK�5REHUW�5LGJHO\��
-DPHV�=RRN��7KH�1DWXUH�&RQVHUYDQF\�0LJUDWRU\�%LUG�
3URJUDP��&RQVHUYDWLRQ�,QWHUQDWLRQDO�&HQWHU�IRU�$SSOLHG�
%LRGLYHUVLW\�6FLHQFH��&$%6���:RUOG�:LOGOLIH�)XQG�86��
DQG�(QYLURQPHQW�&DQDGD�:,/'63$&(�

��'LJLWDO�'LVWULEXWLRQ�0DSV�RI�WKH�0DPPDOV�RI�WKH�:HVWHUQ�
+HPLVSKHUH��3DWWHUVRQ�DQG�RWKHUV��������$UF9LHZ�
VKDSH�¿OHV�FRQWDLQ�WKH�NQRZQ�UDQJH�RI�HDFK�VSHFLHV�
GHSLFWHG�DV�SRO\JRQV�ZKHUH�D�VSHFLHV�LV�ZLGHVSUHDG��RU�
DV�SRLQWV�ZKHUH�WKHUH�DUH�LVRODWHG�UHFRUGV��'DWD�ZHUH�
SURYLGHG�E\�1DWXUH6HUYH�LQ�FROODERUDWLRQ�ZLWK�7KH�
1DWXUH�&RQVHUYDQF\��&RQVHUYDWLRQ�,QWHUQDWLRQDO�&$%6��
:RUOG�:LOGOLIH�)XQG�86��DQG�(QYLURQPHQW�&DQDGD�
:,/'63$&(�

��'LJLWDO�'LVWULEXWLRQ�0DSV�RI�WKH�5HSWLOHV�RI�WKH�8QLWHG�
6WDWHV�DQG�&DQDGD��1DWXUH6HUYH��������7KLV�GDWDVHW�
FRQWDLQV�GLVWULEXWLRQ�LQIRUPDWLRQ�IRU�WHUUHVWULDO�DQG�DTXDWLF�
UHSWLOHV��FURFRGLOLDQV��DQG�WXUWOHV�RFFXUULQJ�LQ�WKH�8QLWHG�
6WDWHV�DQG�&DQDGD��'LVWULEXWLRQ�PDSV�DFFRPSDQ\�5HG�/LVW�
$VVHVVPHQWV�DQG�VSHFLHV�DFFRXQWV�LQ�1DWXUH6HUYH�([SORUHU�
�ZZZ�QDWXUHVHUYH�RUJ�([SORUHU����$QQRWDWHG�PDSV�LQGLFDWH�
VFDOH��VRXUFHV��WD[RQRPLF�GHFLVLRQV��FXUUHQW�UDQJH��RULJLQ��
DQG�LVODQG�GLVWULEXWLRQV�ZKHUH�DSSOLFDEOH��

��'LJLWDO�'LVWULEXWLRQ�0DSV�RI�WKH�,QWHUQDWLRQDO�8QLRQ�
IRU�&RQVHUYDWLRQ�RI�1DWXUH�5HG�/LVW�RI�7KUHDWHQHG�
6SHFLHV��$PSKLELDQ�5DQJH�0DSV��,QWHUQDWLRQDO�8QLRQ�IRU�
&RQVHUYDWLRQ�RI�1DWXUH��������3DUW�RI�D�JOREDO�ELRGLYHUVLW\�
DVVHVVPHQW��WKH�GDWDVHW�FRQWDLQV�VSDWLDO�GDWD�IRU�
DSSUR[LPDWHO\��������VSHFLHV�LQFOXGLQJ�DPSKLELDQV��7KH�
GDWD�DUH�KHOG�LQ�VKDSH¿OHV��WKH�NQRZQ�UDQJH�RI�HDFK�VSHFLHV�
LV�GHSLFWHG�LQ�SRO\JRQ�IRUPDW�

5(68/76�

*HRJUDSKLF�3DWWHUQV�RI�9HUWHEUDWH�5LFKQHVV

7KH�WHUUHVWULDO�YHUWHEUDWHV�RI�WKH�6RXWK�FRQVLVW�RI�������QDWLYH�
VSHFLHV��1DWXUH6HUYH������������DPSKLELDQV������ELUGV���
����PDPPDOV��DQG�����UHSWLOHV��6SHFLHV�ULFKQHVV�LV�KLJKHVW�
LQ�WKH�0LG�6RXWK�������DQG�&RDVWDO�3ODLQ��������,W�LV�
HYLGHQW�WKDW�VSHFLHV�ULFKQHVV�LV�LQÀXHQFHG�E\�D�VSHFLHV�DUHD�
UHODWLRQVKLS�DPRQJ�WKH�VXEUHJLRQV��5LFKQHVV�UHÀHFWV�WKH�
ODUJH�DUHD�RI�WKHVH�VXEUHJLRQV��FKDSWHU����DQG�WKH�GLYHUVLW\�
RI�KDELWDWV�ZLWKLQ�WKHP��7KH�UHPDLQLQJ��VPDOOHU�VXEUHJLRQV�
VXSSRUW�IHZHU�YHUWHEUDWH�VSHFLHV������IRU�WKH�3LHGPRQW��
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$OOXYLDO�9DOOH\��������3LHGPRQW��������DQG�$SSDODFKLDQ�
&XPEHUODQG�KLJKODQGV��������

%LUG�ULFKQHVV�DORQJ�WKH�FRDVWDO�DUHDV�DQG�ZHWODQGV�RI�WKH�
$WODQWLF�2FHDQ�DQG�*XOI�RI�0H[LFR�SRLQWV�WR�WKH�LPSRUWDQFH�
RI�WKLV�KDELWDW��¿J���������7KH�SDWWHUQ�DFURVV�WKH�VRXWKHUQPRVW�
SRUWLRQV�RI�7H[DV�DQG�3HQLQVXODU�)ORULGD�UHÀHFWV�WKRVH�
VSHFLHV�W\SLFDO�RI�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ��6WHLQ�
DQG�RWKHUV��������2I�SDUWLFXODU�SURPLQHQFH�DUH�WKH�6RXWKHUQ�
*XOI��WKH�SRUWLRQV�RI�WKH�&URVV�7LPEHUV�DQG�+LJK�3ODLQV�WKDW�
IRUP�WKH�7H[DV�HDVWHUQ�FRDVWOLQH��DQG�WKH�:HVWHUQ�*XOI�DQG�
'HOWDLF�3ODLQ�DW�WKH�PRXWK�RI�WKH�0LVVLVVLSSL�5LYHU��7KH�WZR�
0LG�6RXWK�VHFWLRQV�HDFK�VXSSRUW�KDELWDW�IRU�RYHU�����VSHFLHV���
WKHVH�LQFOXGH�&RRSHU¶V�KDZN��$FFLSLWHU�FRRSHULL���JROGHQ�
HDJOH��$TXLOD�FKU\VDHWRV���ZKLWH�WDLOHG�NLWH��(ODQXV�
OHXFXUXV���/H�&RQWH¶V�VSDUURZ��$PPRGUDPXV�OHFRQWHLL���
MXQLSHU�WLWPRXVH��%DHRORSKXV�ULGJZD\L���DQG�FDQ\RQ�ZUHQ�
�&DWKHUSHV�PH[LFDQXV���

7KH�1RUWKHUQ�$WODQWLF�DQG�:HVWHUQ�*XOI�SURYLGH�KDELWDW�IRU�
D�GLYHUVLW\�RI�ZDWHUIRZO�LQFOXGLQJ�$PHULFDQ�ZLJHRQ��$QDV�
DPHULFDQD���EOXH�ZLQJHG�WHDO��$QDV�GLVFRUV���EXIÀHKHDG�
�%XFHSKDOD�DOEHROD���KRRGHG�PHUJDQVHU��/RSKRG\WHV�
FXFXOODWXV���DQG�OHVVHU�VFDXS��$\WK\D�DI¿QLV���7KH�VDOW�
PDUVKHV�RI�WKH�1RUWKHUQ�$WODQWLF�DOVR�VXSSRUW�LPSRUWDQW�
EUHHGLQJ�DQG�ZLQWHULQJ�SRSXODWLRQV�RI�WKH�$PHULFDQ�EODFN�
GXFN��$QDV�UXEULSHV��DQG�EODFN�UDLO��/DWHUDOOXV�MDPDLFHQVLV���
1XPHURXV�ZDGLQJ�ELUGV�LQKDELW�WKH�6RXWKHUQ�*XOI�DQG�
)ORULGD�3HQLQVXOD�LQFOXGLQJ�WKH�JUHDW�HJUHW��$UGHD�DOED���
OLWWOH�EOXH�KHURQ��(JUHWWD�FDHUXOHD���DQG�ZKLWH�IDFHG�LELV�
�3OHJDGLV�FKLKL���7KLUW\�WKUHH�VSHFLHV�RI�VKRUHELUGV�RFFXU�LQ�
WKH�(DVWHUQ�$WODQWLF��1RUWKHUQ�$WODQWLF��DQG�:HVWHUQ�*XOI��
FKDUDFWHULVWLF�VSHFLHV�LQFOXGH�WKH�$PHULFDQ�R\VWHUFDWFKHU�
�+DHPDWRSXV�SDOOLDWXV���GXQOLQ��&DOLGULV�DOSLQD���JUHDWHU�
\HOORZOHJV��7ULQJD�PHODQROHXFD���DQG�XSODQG�VDQGSLSHU�
�%DUWUDPLD�ORQJLFDXGD���

0DPPDOV²7HUUHVWULDO��PDULQH��DQG�IUHVKZDWHU�KDELWDWV�LQ�
WKH�6RXWK�DUH�KRPH�WR�����QDWLYH�PDPPDOV��1DWXUH6HUYH�
������LQFOXGLQJ�URGHQWV��EDWV��DQG�FDUQLYRUHV��5RGHQWV��
����VSHFLHV��DUH�WKH�ODUJHVW�JURXS��ZLWK�UHSUHVHQWDWLYH�VSHFLHV�
LQFOXGLQJ�VTXLUUHOV��SRFNHW�JRSKHUV��YROHV��MXPSLQJ�DQG�
KDUYHVW�PLFH��DQG�PXVNUDWV��7KHUH�DUH����VSHFLHV�RI�EDWV�
LQKDELWLQJ�WKH�UHJLRQ��)R[HV��ZHDVHOV��FDQLGV��DQG�VNXQNV�
DUH�DPRQJ�WKH����VSHFLHV�RI�FDUQLYRUHV��7KH�UHODWLYH�DEVHQFH�
RI�ODUJH��QDWLYH�FDUQLYRUHV�UHÀHFWV�WKH�KLVWRU\�RI�(XURSHDQ�
VHWWOHPHQW��7UDQL�DQG�RWKHUV��������7KH�$PHULFDQ�EODFN�
EHDU��8UVXV�DPHULFDQXV��LV�WKH�ODUJHVW�FDUQLYRUH�FXUUHQWO\�
LQKDELWLQJ�WKH�6RXWK��7KH�1DWXUH6HUYH�FDWHJRU\�RI�³RWKHU�
PDPPDOV´�LQFOXGHV����VSHFLHV�UHSUHVHQWHG�E\�XQJXODWHV��
ODJRPRUSKV��VKUHZV��PROHV��DQG�RWKHUV��

0DPPDOV�DUH�DVVRFLDWHG�ZLWK�VSHFL¿F�KDELWDWV�WKDW�RIIHU�
VXLWDEOH�IRUDJH�DQG�UHIXJH��SDWWHUQV�RI�XVH�YDU\�ZLWK�VHDVRQDO�
IRRG�DYDLODELOLW\��$UHDV�DUH�GLYHUVH�LQ�FRPSRVLWLRQ��VWUXFWXUH��

DQG�HFRORJLFDO�VXFFHVVLRQ�VWDJH��PRVDLFV�RI�FRYHU�W\SHV�
DQG�WKH�HFRWRQHV�EHWZHHQ�WKHP�HQKDQFH�SUH\�GHQVLW\�DQG�
RWKHU�IRRG�RSSRUWXQLWLHV��0RVW�KROORZ�ORJV��VQDJV��EUXVK�
SLOHV��RU�URFN�RXWFURSV�DUH�DFFHSWDEOH�GHQV�IRU�URGHQWV�DQG�
FDUQLYRUHV��EXW�WKH�FDYHV�XVHG�E\�VRPH�EDWV�PXVW�PHHW�
SUHFLVH�WHPSHUDWXUH�DQG�KXPLGLW\�FRQGLWLRQV��0DPPDOV�
DVVRFLDWHG�ZLWK�DTXDWLF�KDELWDWV�XVH�HVWXDULHV��PDUVKHV��DQG�
VWUHDPV��7HUUHVWULDO�KDELWDWV�LQFOXGH�GHVHUW��SUDLULH��VDYDQQD��
DQG�DJULFXOWXUDO�¿HOGV��,Q�WKH�PRXQWDLQV��KLJK�HOHYDWLRQ�
KDELWDWV��VXFK�DV�VSUXFH�¿U�DQG�QRUWKHUQ�KDUGZRRG�IRUHVWV��
DUH�LPSRUWDQW�WR�WKH�ORQJ�WDLOHG�VKUHZ��6RUH[�GLVSDU���LQ�
FRDVWDO�DUHDV��ERWWRPODQG�KDUGZRRGV�DQG�F\SUHVV�VZDPSV�
VXSSRUW�WKH�VZDPS�UDEELW��6\OYLODJXV�DTXDWLFXV���

7KH�SHDN�QXPEHU�RI�PDPPDO�VSHFLHV�������RFFXUV�LQ�WKH�
0LG�6RXWK��ZKHUH�URGHQW�������EDW�������DQG�FDUQLYRUH������
GLYHUVLW\�RFFXU�LQ�KLJKHVW�QXPEHUV��¿J���������6HFRQG�LV�
WKH�&RDVWDO�3ODLQ������VSHFLHV���ZKLFK�VXSSRUWV�WKH�PRVW�
VSHFLHV�FDWHJRUL]HG�DV�³RWKHU�PDPPDOV´�����VSHFLHV��E\�
1DWXUH6HUYH��7KH�QH[W�WLHU�LV�OHG�E\�WKH�$SSDODFKLDQ�
&XPEHUODQG�KLJKODQGV�����VSHFLHV���3LHGPRQW�����VSHFLHV���
DQG�0LVVLVVLSSL�$OOXYLDO�9DOOH\�����VSHFLHV���

7KH�GLVWULEXWLRQ�RI�PDPPDO�GLYHUVLW\�DFURVV�WKH�UHJLRQ�
KLJKOLJKWV�SDWWHUQV�LQ�WZR�TXLWH�GLIIHUHQW�VXEUHJLRQV��WKH�
0LG�6RXWK�DQG�WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��
�¿J���������2I�SDUWLFXODU�LPSRUWDQFH�LV�WKH�:HVW�7H[DV�
%DVLQ�DQG�5DQJH�VHFWLRQ��ZKLFK�LV�ORFDWHG�RQ�WKH�0H[LFDQ�
ERUGHU�DQG�SURYLGHV�KDELWDW�IRU����PDPPDO�VSHFLHV��
7RJHWKHU��WKH�IRXU�0LG�6RXWK�VHFWLRQV�VXSSRUW�WKH�KLJKHVW�
ULFKQHVV�RI�URGHQWV�UDQJLQJ�IURP����VSHFLHV�LQ�WKH�+LJK�
3ODLQV�WR����VSHFLHV�LQ�WKH�2]DUN�2XDFKLWD�+LJKODQGV��
&KDUDFWHULVWLF�URGHQWV�IURP�WKHVH�VHFWLRQV�LQFOXGH�WKH�
FDFWXV�GHHUPRXVH��3HURP\VFXV�HUHPLFXV���&KLKXDKXDQ�
SRFNHW�PRXVH��&KDHWRGLSXV�HUHPLFXV���0H[LFDQ�JURXQG�
VTXLUUHO��6SHUPRSKLOXV�PH[LFDQXV���6RXWKHUQ�3ODLQV�
ZRRGUDW��1HRWRPD�PLFURSXV���DQG�7H[DV�DQWHORSH�VTXLUUHO�
�$PPRVSHUPRSKLOXV�LQWHUSUHV���%DW�ULFKQHVV�LV�DOVR�JUHDWHVW�
LQ�WKH�0LG�6RXWK��ZLWK�WKH�+LJK�3ODLQV�����VSHFLHV��DQG�:HVW�
7H[DV�%DVLQ�DQG�5DQJH�����VSHFLHV��VXSSRUWLQJ�WKH�VRXWKHUQ�
\HOORZ�EDW��/DVLXUXV�HJD���VSRWWHG�EDW��(XGHUPD�PDFXODWXP���
<XPD�P\RWLV��0\RWLV�\XPDQHQVLV���DQG�RWKHU�VSHFLHV��
&DUQLYRUH�ULFKQHVV�LV�KLJKHVW�LQ�WKH�EDQG�IURP�VRXWKFHQWUDO�
7H[DV�����VSHFLHV��H[SDQGLQJ�ZHVWZDUG�WKURXJK�WKH�:HVWHUQ�
*XOI�����VSHFLHV���8QLTXH�ZHVWHUQ�FDUQLYRUHV�LQFOXGH�
WKH�RFHORW��/HRSDUGXV�SDUGDOLV���ZHVWHUQ�VSRWWHG�VNXQN�
�6SLORJDOH�JUDFLOLV���DQG�ZKLWH�QRVHG�FRDWL��1DVXD�QDULFD���
(DFK�UHPDLQLQJ�DUHD�LQ�WKH�6RXWK�VXSSRUWV�D�UDQJH�RI����WR�
���FDUQLYRUHV�

0DPPDO�ULFKQHVV�LV�DOVR�QRWDEOH�LQ�WKH�$SSDODFKLDQ�
&XPEHUODQG�KLJKODQGV��ZKLFK�HQFRPSDVVHV�D�PXFK�
VPDOOHU�DUHD�WKDQ�WKH�0LG�6RXWK�EXW�VXSSRUWV����EDW�VSHFLHV�
LQFOXGLQJ�WKH�HDVWHUQ�VPDOO�IRRWHG�P\RWLV��0\RWLV�OHLELL���
JUD\�P\RWLV��0\RWLV�JULVHVFHQV���DQG�9LUJLQLD�ELJ�HDUHG�
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EDW��&RU\QRUKLQXV�WRZQVHQGLL�YLUJLQLDQXV���7KHUH�DUH����
URGHQW�VSHFLHV�ZLWKLQ�PRXQWDLQRXV�DUHDV�SURYLGLQJ�KDELWDW�
IRU�WKH�$OOHJKHQ\�ZRRGUDW��1HRWRPD�PDJLVWHU���UHG�VTXLUUHO�
�7DPLDVFLXUXV�KXGVRQLFXV���DQG�VRXWKHUQ�ERJ�OHPPLQJ�
�6\QDSWRP\V�FRRSHUL���7KH�&HQWUDO�$SSDODFKLDQ�3LHGPRQW�
����VSHFLHV��DQG�%OXH�5LGJH�����VSHFLHV��VXSSRUW�WKH�ODUJHVW�
QXPEHU�RI�³RWKHU�PDPPDOV�́ �ZKLFK�LQFOXGH�WKH�$PHULFDQ�
ZDWHU�VKUHZ��6RUH[�SDOXVWULV���$SSDODFKLDQ�FRWWRQWDLO�
�6\OYLODJXV�REVFXUXV���KDLU\�WDLOHG�PROH��3DUDVFDORSV�
EUHZHUL���DQG�ORQJ�WDLOHG�VKUHZ�DPRQJ�RWKHUV��

5HSWLOHV²7KH�6RXWK�VXSSRUWV�����UHSWLOH�VSHFLHV�
�1DWXUH6HUYH��������LQFOXGLQJ�VQDNHV�������OL]DUGV�������
WXUWOHV�������FURFRGLOLDQV������DQG�ZRUP�OL]DUGV������7KH�PDMRU�
VXEJURXSV�RI�VQDNHV�DUH�QRQYHQRPRXV�VQDNHV��FRUDO�VQDNHV��
DQG�SLW�YLSHUV��VSHFLHV�WKDW�LQKDELW�WKH�ZDWHU�DUH�HVSHFLDOO\�
SUHYDOHQW��7ZR�RI�WKH�ODUJHVW�VQDNHV�LQ�1RUWK�$PHULFD�
RFFXU�LQ�WKH�UHJLRQ��WKH�HDVWHUQ�LQGLJR�VQDNH��'U\PDUFKRQ�
FRXSHUL��DQG�HDVWHUQ�GLDPRQG�EDFNHG�UDWWOHVQDNH��&URWDOXV�
DGDPDQWHXV���7KH�IRXU�OL]DUG�VXEJURXSV�LQFOXGH�DQROH�
OL]DUGV��IHQFH�OL]DUGV��FROODUHG�OL]DUGV��KRUQHG�OL]DUGV��
ZKLSWDLOV��VNLQNV��DQG�JODVV�OL]DUGV��7KH�WXUWOH�JURXS�FRQVLVWV�
RI�VHD�WXUWOHV��VQDSSLQJ�WXUWOHV��ER[�WXUWOHV��PXG�DQG�PXVN�
WXUWOHV��WRUWRLVHV��DQG�VRIW�VKHOO�WXUWOHV��7KH�WZR�FURFRGLOLDQV�
DUH�TXLWH�ZHOO�NQRZQ��WKH�$PHULFDQ�DOOLJDWRU��$OOLJDWRU�
PLVVLVVLSSLHQVLV��DQG�$PHULFDQ�FURFRGLOH��&URFRG\OXV�
DFXWXV���7KH�IRVVRULDO�ZRUP�OL]DUG��5KLQHXUD�ÀRULGDQD���
GHVSLWH�LWV�QDPH�DQG�DSSHDUDQFH��LV�DQ�$PSKLVEDHQLDQ�DQG�
GRHV�QRW�EHORQJ�LQ�HLWKHU�WKH�VQDNH�RU�WKH�OL]DUG�JURXS��

:LWK�WKH�H[FHSWLRQ�RI�OL]DUGV��WKH�DOO�UHSWLOHV�UHDFK�WKHLU�
PD[LPXP�VSHFLHV�ULFKQHVV�LQ�WKH�6RXWK��%DLOH\�DQG�RWKHUV�
�������$V�ZLWK�DPSKLELDQV��HFRORJLFDO�LPSRUWDQFH�RI�OL]DUGV�
KDV�EHFRPH�UHFRJQL]HG�LQ�WKH�SDVW�GHFDGH�DV�UHVRXUFH�
REMHFWLYHV�IRFXV�RQ�ELRGLYHUVLW\�FRQVHUYDWLRQ��ODQGVFDSH�
SHUVSHFWLYHV��DQG�WKHLU�UROH�LQ�HFRV\VWHP�IXQFWLRQLQJ�

5HSWLOHV�RFFXS\�D�YDULHW\�RI�KDELWDWV�LQFOXGLQJ�PHVLF�DQG�[HULF�
KDUGZRRG�IRUHVWV��VDQGKLOOV��JUDVVODQGV��SUDLULHV��EDUUHQV��
RXWFURSV��EHDFKHV�DQG�GXQHV��DJULFXOWXUDO�DQG�XUEDQ�DUHDV�
�%DLOH\�DQG�RWKHUV��������5LYHUV��VWUHDPV��VZDPSV��ODNHV��
DQG�PDUVKHV�¿JXUH�SURPLQHQWO\�LQ�DTXDWLF�WXUWOH�RFFXUUHQFH��
*URXSV�VXFK�DV�PXG�WXUWOHV��.LQRVWHUQRQ�VSS���XVH�WHUUHVWULDO�
KDELWDW�IRU�QHVWLQJ�DQG�ZLQWHU�GRUPDQF\��VSHQGLQJ�WKH�VXPPHU�
LQ�ZHWODQG�DUHDV��7KH�IRUHVWHG�PRXQWDLQ�DUHDV�VXSSRUW�DQ�
DEXQGDQFH�RI�UHSWLOHV�LQFOXGLQJ�WKH�ERJ�WXUWOH��*O\SWHP\V�
PXKOHQEHUJLL���ZKLOH�WKH�ORQJOHDI�SLQH�ZLUHJUDVV�FRPPXQLW\�
LV�YLWDO�KDELWDW�IRU�WKH�JRSKHU�WRUWRLVH��*RSKHUXV�SRO\SKHPXV��
DQG�JODVV�OL]DUG��2SKLVDXUXV�VSS����&\SUHVV�JXP�VZDPSV�
VXSSRUW�VHYHUDO�VSHFLHV��*LEERQV�DQG�%XKOPDQQ�������
LQFOXGLQJ�WKH�UDLQERZ�VQDNH��)DUDQFLD�HU\WURJUDPPD��DQG�
VWULSHG�FUDZ¿VK�VQDNH��5HJLQD�DOOHQL���/HDI�OLWWHU�DQG�IDOOHQ�
ORJV�SURYLGH�VKHOWHU�DQG�IRUDJLQJ�RSSRUWXQLWLHV��IULDEOH�VRLOV�
DUH�DQ�LPSRUWDQW�KDELWDW�FRPSRQHQW�IRU�PDQ\��

7KH�0LG�6RXWK������VSHFLHV��OHDGV�LQ�UHSWLOH�ULFKQHVV��
�¿J���������ZKHUH�VQDNH������DQG�OL]DUG������VSHFLHV�RFFXU�
LQ�WKH�KLJKHVW�QXPEHUV��7KH�GLYHUVLW\�RI�WKLV�VXEUHJLRQ�
UHÀHFWV�LWV�ODUJH�VL]H�DQG�VWUDWHJLF�ORFDWLRQ�DW�WKH�FURVVURDGV�
RI�VHYHUDO�GLVWLQFW�UHSWLOLDQ�IDXQD��6WHLQ�DQG�RWKHUV��������
0DQ\�HDVWHUQ�UHSWLOHV�UHDFK�WKHLU�ZHVWHUQPRVW�GLVWULEXWLRQ�
LQ�WKH�0LG�6RXWK��ZKLOH�WKH�FRQYHUVH�LV�DOVR�WUXH�IRU�ZHVWHUQ�
UHSWLOHV��6HFRQG�LQ�UHSWLOH�ULFKQHVV�LV�WKH�&RDVWDO�3ODLQ��������
ZKLFK�VXSSRUWV�WKH�PRVW�WXUWOH�VSHFLHV������LQ�LWV�DEXQGDQW�
FRDVWDO�DQG�IUHVKZDWHU�KDELWDWV��7KH�WKLUG�WLHU�LV�FRPSULVHG�
RI�WKH�3LHGPRQW�������0LVVLVVLSSL�$OOXYLDO�9DOOH\�������DQG�
$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�������

7KH�GLVWULEXWLRQ�RI�UHSWLOH�GLYHUVLW\�LV�FRQFHQWUDWHG�DFURVV�
WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�UHJLRQ��ZLWK�QRWDEOH�GLIIHUHQFHV�
DPRQJ�WKH�YDULRXV�JURXSV��¿J����������/L]DUG�ULFKQHVV�LV�
KLJKHVW�LQ�WKH�ZHVWHUQ�VHFWLRQV�RI�WKUHH�0LG�6RXWK�VHFWLRQV²
+LJK�3ODLQV�������:HVW�7H[DV�%DVLQ�DQG�5DQJH�������DQG�&URVV�
7LPEHUV�����²UHÀHFWLQJ�DYDLODELOLW\�RI�DULG�KDELWDWV��7KHVH�
WKUHH�VHFWLRQV�SURYLGH�KDELWDW�IRU�WKH�7H[DV�VSRWWHG�ZKLSWDLO�
�$VSLGRVFHOLV�JXODULV���HDVWHUQ�FROODUHG�OL]DUG��&URWDSK\WXV�
FROODULV���URXQG�WDLOHG�KRUQHG�OL]DUG��3KU\QRVRPD�PRGHVWXP���
DQG�FDQ\RQ�OL]DUG��6FHORSRUXV�PHUULDPL���6QDNHV�DUH�TXLWH�
GLYHUVH�LQ�ERWK�WKH�HDVWHUQ�DQG�ZHVWHUQ�SRUWLRQV�RI�WKH�UHJLRQ��
7KH�+LJK�3ODLQV�������&URVV�7LPEHUV�������DQG�:HVW�7H[DV�
%DVLQ�DQG�5DQJH������VHFWLRQV�VXSSRUW�WKH�&KLKXDKXDQ�KRRN�
QRVHG�VQDNH��*\DORSLRQ�FDQXP���SUDLULH�UDWWOHVQDNH��&URWDOXV�
YLULGLV���DQG�7H[DV�WKUHDGVQDNH��/HSWRW\SKORSV�GXOFLV���
7KH�6RXWKHUQ�*XOI�������(DVWHUQ�$WODQWLF�������DQG�)ORULGD�
3HQLQVXODU������VHFWLRQV�DUH�LQKDELWHG�E\�WKH�FRWWRQPRXWK�
�$JNLVWURGRQ�SLVFLYRUXV���)ORULGD�FURZQHG�VQDNH��7DQWLOOD�
UHOLFWD���DQG�VRXWKHUQ�ZDWHUVQDNH��1HURGLD�IDVFLDWD���7KH�
6RXWKHUQ�*XOI�VXSSRUWV�WKH�PD[LPXP�GLYHUVLW\�RI�WXUWOHV�
�����LQFOXGLQJ�WKH�$ODEDPD�PDS�WXUWOH��*UDSWHP\V�SXOFKUD���
3DVFDJRXOD�PDS�WXUWOH��*UDSWHP\V�JLEERQVL���DQG�3HQLQVXOD�
FRRWHU��3VHXGHP\V�SHQLQVXODULV���2WKHU�QRWDEOH�&RDVWDO�
3ODLQ�DUHDV�LQKDELWHG�E\�D�YDULHW\�RI�WXUWOHV�LQFOXGH�WKH�
(DVWHUQ�$WODQWLF�������0LGGOH�*XOI�(DVWHUQ�������DQG�)ORULGD�
3HQLQVXODU�������&KDUDFWHULVWLF�VSHFLHV�LQFOXGH�WKH�FRPPRQ�
PXVN�WXUWOH��6WHUQRWKHUXV�RGRUDWXV���HDVWHUQ�ER[�WXUWOH�
�7HUUDSHQH�FDUROLQD���VRXWKHUQ�SDLQWHG�WXUWOH��&KU\VHP\V�
GRUVDOLV���DQG�VSLQ\�VRIWVKHOO��$SDORQH�VSLQLIHUD��

*HRJUDSKLF�3DWWHUQV�RI�6SHFLHV�/LVWHG�DV�
7KUHDWHQHG�RU�(QGDQJHUHG

)LJXUH�������GLVSOD\V�WKH�GLVWULEXWLRQ�RI����YHUWHEUDWH�VSHFLHV�
OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�E\�WKH�8�6��)LVK�DQG�
:LOGOLIH�6HUYLFH�LQ�WKH�6RXWK��7KHUH�LV�DQ�HYLGHQW�SDWWHUQ�
RI�HQGDQJHUPHQW�DORQJ�WKH�$WODQWLF�2FHDQ�FRDVW�H[WHQGLQJ�
IURP�1RUWK�&DUROLQD�WR�)ORULGD�DQG�DORQJ�WKH�*XOI�RI�0H[LFR�
ZHVWZDUG�WR�/RXLVLDQD��ZLWK�SRFNHWV�DORQJ�WKH�VRXWKHUQ�FRDVW�
RI�7H[DV��
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7DEOH�����²9DVFXODU�SODQW�VSHFLHV�WKDW�DUH�)HGHUDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�LQ�WKH�6RXWK��8��6��'HSDUWPHQW�
RI�,QWHULRU�������

6FLHQWLÀF�QDPHD &RPPRQ�QDPH (6$E 6XEUHJLRQ�QDPH 6HFWLRQF�G

)HUQV�DQG�5HODWLYHV
$VSOHQLXP�VFRORSHQGULXP�YDU��DPHULFDQXP +DUWҋV�WRQJXH�)HUQ 7 $SSDODFKLDQ�&XPEHUODQG �B����B�
,VRHWHV�ORXLVLDQHQVLV /RXLVLDQD�4XLOOZRUW ( &RDVWDO�3ODLQ �B�
,VRHWHV�PHODQRVSRUD %ODFN�VSRUHG�4XLOOZRUW ( 3LHGPRQW �B�
,VRHWHV�WHJHWLIRUPDQV 0HUOLQҋV�JUDVV ( 3LHGPRQW �B�
&RQLIHUV�DQG�5HODWLYHV
7RUUH\D�WD[LIROLD )ORULGD�7RUUH\D ( &RDVWDO�3ODLQ��3LHGPRQW �B����B�
)ORZHULQJ�3ODQWV
*UDPLQRLGV
&DUH[�OXWHD 6XOSKXU�6HGJH ( &RDVWDO�3ODLQ �B�
6FLUSXV�DQFLVWURFKDHWXV 1RUWKHDVWHUQ�%XOUXVK ( $SSDODFKLDQ�&XPEHUODQG �B�
=L]DQLD�WH[DQD 7H[DV�:LOG�5LFH ( 0LG�6RXWK �B�
&DFWL
$VWURSK\WXP�DVWHULDV 6WDU�&DFWXV ( 0LG�6RXWK �B�
&RU\SKDQWKD�VFKHHUL�YDU��UREXVWLVSLQD 3LPD�3LQHDSSOH�&DFWXV ( 0LG�6RXWK �B�
(FKLQRFHUHXV�FKLVRHQVLV�YDU��FKLVRHQVLV &KLVRV�+HGJHKRJ�&DFWXV 7 0LG�6RXWK �B����B����B�
(FKLQRFHUHXV�YLULGLÁRUXV�YDU��GDYLVLL 'DYLVҋ�*UHHQ�3LWD\D ( 0LG�6RXWK �B�
(VFREDULD�PLQLPD 1HOOLH�&RU\�&DFWXV ( 0LG�6RXWK �B�
(VFREDULD�VQHHGLL�YDU��VQHHGLL 6QHHG�3LQFXVKLRQ�&DFWXV ( 0LG�6RXWK �B�
+DUULVLD�IUDJUDQV )UDJUDQW�3ULFNO\�DSSOH ( &RDVWDO�3ODLQ �B�
3LORVRFHUHXV�URELQLL .H\�7UHH�&DFWXV ( &RDVWDO�3ODLQ �B�

6FOHURFDFWXV�EUHYLKDPDWXV�VVS��WREXVFKLL 6KRUWKRRN�)LVKKRRN�
&DFWXV ( 0LG�6RXWK �B����B�

6FOHURFDFWXV�PDULSRVHQVLV /OR\GҋV�0DULSRVD�&DFWXV 7 0LG�6RXWK �B�
9LQHV

$SLRV�SULFHDQD 3ULFHҋV�3RWDWR�EHDQ 7 &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B�

%RQDPLD�JUDQGLÁRUD )ORULGD�/DG\ҋV�QLJKWFDS 7 &RDVWDO�3ODLQ �B�
&OHPDWLV�PRUHÀHOGLL 0RUHÀHOGҋV�/HDWKHUÁRZHU ( $SSDODFKLDQ�&XPEHUODQG �B����B�
&OHPDWLV�VRFLDOLV $ODEDPD�/HDWKHU�ÁRZHU ( 3LHGPRQW �B�
&XFXUELWD�RNHHFKREHHQVLV 2NHHFKREHH�*RXUG ( &RDVWDO�3ODLQ �B�
*DODFWLD�VPDOOLL 6PDOOҋV�0LONSHD ( &RDVWDO�3ODLQ �B�
-DFTXHPRQWLD�UHFOLQDWD 5HFOLQHG�&OXVWHUYLQH ( &RDVWDO�3ODLQ �B�
+HUEV
$EURQLD�PDFURFDUSD /DUJH�IUXLW�6DQG�YHUEHQD ( 0LG�6RXWK �B�
$HVFK\QRPHQH�YLUJLQLFD 6HQVLWLYH�-RLQW�YHWFK 7 &RDVWDO�3ODLQ��3LHGPRQW �B����B�
$PDUDQWKXV�SXPLOXV 6HDEHDFK�$PDUDQWK 7 &RDVWDO�3ODLQ �B����B�
$PEURVLD�FKHLUDQWKLIROLD 6RXWK�7H[DV�5DJZHHG ( 0LG�6RXWK �B�
$PRUSKD�KHUEDFHD�YDU��FUHQXODWD &UHQXODWH�/HDGSODQW ( &RDVWDO�3ODLQ �B�
$PSKLDQWKXV�SXVLOOXV /LWWOH�$PSKLDQWKXV 7 3LHGPRQW �B����B�
$UDELV�SHUVWHOODWD %UDXQҋV�5RFNFUHVV ( $SSDODFKLDQ�&XPEHUODQG �B�
$UDELV�VHURWLQD 6KDOHEDUUHQ�5RFNFUHVV ( $SSDODFKLDQ�&XPEHUODQG �B�
$VWUDJDOXV�ELEXOODWXV 3\QHҋV�*URXQG�SOXP ( $SSDODFKLDQ�&XPEHUODQG �B�
%DSWLVLD�DUDFKQLIHUD +DLU\�5DWWOHZHHG ( &RDVWDO�3ODLQ �B�
&DOOLUKRH�VFDEULXVFXOD 7H[DV�3RSS\�PDOORZ ( 0LG�6RXWK �B�

�&RQWLQXHG�
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DEOH�����²�FRQWLQXHG��9DVFXODU�SODQW�VSHFLHV�WKDW�DUH�)HGHUDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�LQ�WKH�6RXWK��8��6��
'HSDUWPHQW�RI�,QWHULRU������

6FLHQWLÀF�QDPHD &RPPRQ�QDPH (6$E 6XEUHJLRQ�QDPH 6HFWLRQF�G

&DPSDQXOD�URELQVLDH 5RELQVҋ�%HOOÁRZHU ( &RDVWDO�3ODLQ �B�
&DUGDPLQH�PLFUDQWKHUD 6PDOO�DQWKHU�%LWWHUFUHVV ( 3LHGPRQW �B�
&KDPDHV\FH�GHOWRLGHD�VVS��DGKDHUHQV :HGJH�6SXUJH ( &RDVWDO�3ODLQ �B�
&KDPDHV\FH�JDUEHUL *DUEHUҋV�6SXUJH 7 &RDVWDO�3ODLQ �B�
&KU\VRSVLV�ÁRULGDQD )ORULGD�*ROGHQDVWHU ( &RDVWDO�3ODLQ �B�
&OLWRULD�IUDJUDQV 3LJHRQ�:LQJV 7 &RDVWDO�3ODLQ �B�
&URWDODULD�DYRQHQVLV $YRQ�3DUN�5DEELW�EHOOV ( &RDVWDO�3ODLQ �B�
&U\SWDQWKD�FUDVVLSHV 7HUOLQJXD�&UHHN�&DWҋV�H\H ( 0LG�6RXWK �B�

'DOHD�IROLRVD /HDI\�3UDLULH�FORYHU ( &RDVWDO�3ODLQ��
$SSDODFKLDQ�&XPEHUODQG �B����B�

(FKLQDFHD�ODHYLJDWD 6PRRWK�3XUSOH�&RQHÁRZHU ( &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B����B�

(FKLQDFHD�WHQQHVVHHQVLV 7HQQHVVHH�&RQHÁRZHU ( $SSDODFKLDQ�&XPEHUODQG �B�
(ULRJRQXP�ORQJLIROLXP�YDU��JQDSKDOLIROLXP 6FUXE�:LOG�%XFNZKHDW 7 &RDVWDO�3ODLQ �B�

(U\QJLXP�FXQHLIROLXP :HGJHOHDI�%XWWRQ�
VQDNHURRW ( &RDVWDO�3ODLQ �B�

(XSKRUELD�WHOHSKLRLGHV 7HOHSKXV�6SXUJH 7 &RDVWDO�3ODLQ �B�
*HRFDUSRQ�PLQLPXP 7LQ\�7LP 7 &RDVWDO�3ODLQ��0LG�6RXWK �B����B����B�
*HXP�UDGLDWXP 6SUHDGLQJ�$YHQV ( $SSDODFKLDQ�&XPEHUODQG �B�
+DORSKLOD�MRKQVRQLL -RKQVRQҋV�6HD�JUDVV 7 &RDVWDO�3ODLQ �B�
+DUSHURFDOOLV�ÁDYD +DUSHUҋV�%HDXW\ ( &RDVWDO�3ODLQ �B�
+HOHQLXP�YLUJLQLFXP 9LUJLQLD�6QHH]HZHHG 7 $SSDODFKLDQ�&XPEHUODQG �B�
+HOLDQWKXV�SDUDGR[XV 3HFRV�6XQÁRZHU 7 0LG�6RXWK �B�
+HOLDQWKXV�VFKZHLQLW]LL 6FKZHLQLW]ҋV�6XQÁRZHU ( 3LHGPRQW �B����B�

+HORQLDV�EXOODWD 6ZDPS�SLQN 7 &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B�

+H[DVW\OLV�QDQLÁRUD 'ZDUI�ÁRZHU�+HDUWOHDI 7 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B����B�

+RIIPDQQVHJJLD�WHQHOOD 6OHQGHU�5XVKSHD ( 0LG�6RXWK �B�
+RXVWRQLD�SXUSXUHD�YDU��PRQWDQD 0RXQWDLQ�%OXHW ( $SSDODFKLDQ�&XPEHUODQG �B�
+\PHQR[\V�WH[DQD 3UDLULH�'DZQ ( &RDVWDO�3ODLQ��0LG�6RXWK �B����B�

+\SHULFXP�FXPXOLFROD +LJKODQGV�6FUXE�6W��
-RKQҋV�ZRUW ( &RDVWDO�3ODLQ �B�

,OLDPQD�FRUHL 3HWHUV�0RXQWDLQ�0DOORZ ( $SSDODFKLDQ�&XPEHUODQG �B�

,VRWULD�PHGHRORLGHV 6PDOO�:KRUOHG�3RJRQLD 7 &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B����B����B���
�B�

-XVWLFLD�FRROH\L &RROH\ҋV�:DWHU�ZLOORZ ( &RDVWDO�3ODLQ �B�
/HVTXHUHOOD�ÀOLIRUPLV 0LVVRXUL�%ODGGHUSRG 7 0LG�6RXWK �B�

/HVTXHUHOOD�O\UDWD /\UDWH�%ODGGHUSRG 7 &RDVWDO�3ODLQ��
$SSDODFKLDQ�&XPEHUODQG �B����B�

/HVTXHUHOOD�SDOOLGD :KLWH�%ODGGHUSRG ( &RDVWDO�3ODLQ �B�
/HVTXHUHOOD�SHUIRUDWD 6SULQJ�&UHHN�%ODGGHUSRG ( $SSDODFKLDQ�&XPEHUODQG �B�
/HVTXHUHOOD�WKDPQRSKLOD =DSDWD�%ODGGHUSRG ( 0LG�6RXWK �B�
/LDWULV�KHOOHUL +HOOHUҋV�%OD]LQJVWDU 7 $SSDODFKLDQ�&XPEHUODQG �B�
/LDWULV�RKOLQJHUDH )ORULGD�*D\IHDWKHU ( &RDVWDO�3ODLQ �B�
/XSLQXV�ZHVWLDQXV�YDU��DULGRUXP 6FUXE�/XSLQH ( &RDVWDO�3ODLQ �B�

�&RQWLQXHG�
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7DEOH�����²�FRQWLQXHG��9DVFXODU�SODQW�VSHFLHV�WKDW�DUH�)HGHUDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�LQ�WKH�6RXWK��8��6��
'HSDUWPHQW�RI�,QWHULRU������

6FLHQWLÀF�QDPHD &RPPRQ�QDPH (6$E 6XEUHJLRQ�QDPH 6HFWLRQF�G

/\VLPDFKLD�DVSHUXOLIROLD 5RXJKOHDI�/RRVHVWULIH ( &RDVWDO�3ODLQ �B����B�
0DQLKRW�ZDONHUDH :DONHUҋV�0DQLKRW ( 0LG�6RXWK �B�
0DUVKDOOLD�PRKULL 0RKUҋV�%DUEDUDҋV�EXWWRQV 7 &RDVWDO�3ODLQ��3LHGPRQW �B����B�
0LQXDUWLD�FXPEHUODQGHQVLV &XPEHUODQG�6DQGZRUW ( $SSDODFKLDQ�&XPEHUODQG �B����B�
1ROLQD�EULWWRQLDQD %ULWWRQҋV�%HDU�JUDVV ( &RDVWDO�3ODLQ �B�
2[\SROLV�FDQE\L &DQE\ҋV�'URSZRUW ( &RDVWDO�3ODLQ �B����B�
3KOR[�QLYDOLV�VVS��WH[HQVLV 7H[DV�7UDLOLQJ�3KOR[ ( &RDVWDO�3ODLQ �B�
3LQJXLFXOD�LRQDQWKD 9LROHW�ÁRZHUHG�%XWWHUZRUW 7 &RDVWDO�3ODLQ �B�
3LW\RSVLV�UXWKLL 5XWKҋV�6LON�JUDVV ( $SSDODFKLDQ�&XPEHUODQG �B�

3ODWDQWKHUD�OHXFRSKDHD (DVWHUQ�3UDLULH�:KLWH�
IULQJHG�2UFKLG 7 $SSDODFKLDQ�&XPEHUODQG �B�

3ODWDQWKHUD�SUDHFODUD :HVWHUQ�3UDLULH�:KLWH�
IULQJHG�2UFKLG 7 0LG�6RXWK �B�

3RO\JDOD�OHZWRQLL /HZWRQҋV�3RO\JDOD ( &RDVWDO�3ODLQ �B�
3RO\JDOD�VPDOOLL 7LQ\�3RO\JDOD ( &RDVWDO�3ODLQ �B�
3RO\JRQHOOD�EDVLUDPLD :LUHZHHG ( &RDVWDO�3ODLQ �B�
3RO\JRQHOOD�P\ULRSK\OOD 6PDOOҋV�-RLQWZHHG ( &RDVWDO�3ODLQ �B�
3RWDPRJHWRQ�FO\VWRFDUSXV /LWWOH�$JXMD�3RQGZHHG ( 0LG�6RXWK �B�

3WLOLPQLXP�QRGRVXP +DUSHUHOOD ( &RDVWDO�3ODLQ��3LHGPRQW��
0LG�6RXWK

�B����B����B���
�B����B�

6DJLWWDULD�IDVFLFXODWD %XQFKHG�$UURZKHDG ( 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B�

6DJLWWDULD�VHFXQGLIROLD /LWWOH�5LYHU�$UURZKHDG 7 3LHGPRQW �B����B�

6DUUDFHQLD�RUHRSKLOD *UHHQ�3LWFKHUSODQW ( 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B����B�

6DUUDFHQLD�UXEUD�VVS��DODEDPHQVLV $ODEDPD�&DQHEUDNH�
3LWFKHUSODQW ( &RDVWDO�3ODLQ �B�

6DUUDFHQLD�UXEUD�VVS��MRQHVLL 0RXQWDLQ�6ZHHW�
3LWFKHUSODQW ( 3LHGPRQW��$SSDODFKLDQ�

&XPEHUODQG �B����B�

6FKZDOEHD�DPHULFDQD &KDIIVHHG ( &RDVWDO�3ODLQ �B����B����B�
6FXWHOODULD�ÁRULGDQD )ORULGD�6NXOOFDS 7 &RDVWDO�3ODLQ �B�

6FXWHOODULD�PRQWDQD /DUJH�ÁRZHU�6NXOOFDS 7 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B����B�

6LOHQH�SRO\SHWDOD )ULQJHG�&DPSLRQ ( &RDVWDO�3ODLQ��3LHGPRQW �B����B����B�

6LV\ULQFKLXP�GLFKRWRPXP 5HÁH[HG�%OXH�H\HG�JUDVV ( 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B����B�

6ROLGDJR�DOERSLORVD :KLWH�KDLUHG�*ROGHQURG 7 $SSDODFKLDQ�&XPEHUODQG �B����B�
6ROLGDJR�VKRUWLL 6KRUWҋV�*ROGHQURG ( $SSDODFKLDQ�&XPEHUODQG �B�
6ROLGDJR�VSLWKDPDHD %OXH�5LGJH�*ROGHQURG 7 $SSDODFKLDQ�&XPEHUODQG �B�
6SLJHOLD�JHQWLDQRLGHV *HQWLDQ�3LQNURRW ( &RDVWDO�3ODLQ �B�
6SLUDQWKHV�SDUNVLL 1DYDVRWD�/DGLHVҋ�WUHVVHV ( &RDVWDO�3ODLQ��0LG�6RXWK �B����B�
7KDOLFWUXP�FRROH\L &RROH\ҋV�0HDGRZUXH ( &RDVWDO�3ODLQ �B����B�
7K\PRSK\OOD�WHSKUROHXFD $VK\�'RJZHHG ( 0LG�6RXWK �B�
7ULIROLXP�VWRORQLIHUXP 5XQQLQJ�%XIIDOR�&ORYHU ( $SSDODFKLDQ�&XPEHUODQG �B����B�

7ULOOLXP�SHUVLVWHQV 3HUVLVWHQW�7ULOOLXP ( 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B�

7ULOOLXP�UHOLTXXP 5HOLFW�7ULOOLXP ( &RDVWDO�3ODLQ��3LHGPRQW �B����B����B���
�B�

�&RQWLQXHG�
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7DEOH�����²�FRQWLQXHG��9DVFXODU�SODQW�VSHFLHV�WKDW�DUH�)HGHUDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�LQ�WKH�6RXWK��8��6��
'HSDUWPHQW�RI�,QWHULRU������

6FLHQWLÀ�F�QDPHD &RPPRQ�QDPH (6$E 6XEUHJLRQ�QDPH 6HFWLRQF�G

:DUHD�DPSOH[LIROLD :LGH�OHDI�:DUHD ( &RDVWDO�3ODLQ �B�
:DUHD�FDUWHUL &DUWHUҋV�0XVWDUG ( &RDVWDO�3ODLQ �B�

;\ULV�WHQQHVVHHQVLV 7HQQHVVHH�<HOORZ�H\HG�
JUDVV ( &RDVWDO�3ODLQ��3LHGPRQW��

$SSDODFKLDQ�&XPEHUODQG �B����B����B�

7UHHV�DQG�6KUXEV
$VLPLQD�WHWUDPHUD )RXU�SHWDO�3DZSDZ ( &RDVWDO�3ODLQ �B�
$\HQLD�OLPLWDULV 7H[DV�$\HQLD ( 0LG�6RXWK �B�
%HWXOD�XEHU 9LUJLQLD�5RXQGOHDI�%LUFK 7 $SSDODFKLDQ�&XPEHUODQG �B�
&KLRQDQWKXV�S\JPDHXV 3\JP\�)ULQJHWUHH ( &RDVWDO�3ODLQ �B�
&RQUDGLQD�EUHYLIROLD 6KRUWOHDI�5RVHPDU\ ( &RDVWDO�3ODLQ �B�
&RQUDGLQD�HWRQLD (WRQLD�5RVHPDU\ ( &RDVWDO�3ODLQ �B�
&RQUDGLQD�JODEUD $SDODFKLFROD�5RVHPDU\ ( &RDVWDO�3ODLQ �B�

&RQUDGLQD�YHUWLFLOODWD &XPEHUODQG�)DOVH�
5RVHPDU\ 7 $SSDODFKLDQ�&XPEHUODQG �B�

'HHULQJRWKDPQXV�SXOFKHOOXV %HDXWLIXO�3DZSDZ ( &RDVWDO�3ODLQ �B�
'HHULQJRWKDPQXV�UXJHOLL 5XJHOҋV�3DZSDZ ( &RDVWDO�3ODLQ �B�
'LFHUDQGUD�FKULVWPDQLL <HOORZ�6FUXE�%DOP ( &RDVWDO�3ODLQ �B�
'LFHUDQGUD�FRUQXWLVVLPD /RQJVSXUUHG�0LQW ( &RDVWDO�3ODLQ �B�
'LFHUDQGUD�IUXWHVFHQV 6FUXE�0LQW ( &RDVWDO�3ODLQ �B�
'LFHUDQGUD�LPPDFXODWD /DNHODҋV�0LQW ( &RDVWDO�3ODLQ �B�
)UDQNHQLD�MRKQVWRQLL -RKQVWRQҋV�)UDQNHQLD ( 0LG�6RXWK �B�
+XGVRQLD�PRQWDQD 0RXQWDLQ�*ROGHQ�KHDWKHU 7 $SSDODFKLDQ�&XPEHUODQG �B�

/LQGHUD�PHOLVVLIROLD 3RQGEHUU\ ( &RDVWDO�3ODLQ��0LVVLVVLSSL�
$OOXYLDO�9DOOH\

�B����B����B���
�B����B�

3UXQXV�JHQLFXODWD 6FUXE�3OXP ( &RDVWDO�3ODLQ �B�
4XHUFXV�KLQFNOH\L +LQFNOH\ҋV�2DN 7 0LG�6RXWK �B�
5KRGRGHQGURQ�FKDSPDQLL &KDSPDQҋV�5KRGRGHQGURQ ( &RDVWDO�3ODLQ �B����B�
5KXV�PLFKDX[LL 0LFKDX[ҋV�6XPDF ( &RDVWDO�3ODLQ��3LHGPRQW �B����B����B���
5LEHV�HFKLQHOOXP 0LFFRVXNHH�*RRVHEHUU\ 7 &RDVWDO�3ODLQ��3LHGPRQW �B����B�

6SLUDHD�YLUJLQLDQD 9LUJLQLD�6SLUDHD 7 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG

�B����B����B���
�B����B�

6W\UD[�SODWDQLIROLXV�VVS��WH[DQXV 7H[DV�6QRZEHOO ( 0LG�6RXWK �B����B�
=L]LSKXV�FHODWD 6FUXE�=L]LSKXV ( &RDVWDO�3ODLQ �B�

D6SHFLHV�QDPHV�IROORZ�86'$�15&6�3ODQWV�'DWDEDVH��������
E7� �7KUHDWHQHG��(� �(QGDQJHUHG��6$7� �6LPLODULW\�RI�$SSHDUDQFH�WR�D�WKUHDWHQHG�WD[RQ�
F/RFDWLRQ�GDWD�IURP�1DWXUH6HUYH��������
G�B���1RUWKHUQ�$WODQWLF����B���(DVWHUQ�$WODQWLF����B���)ORULGD�3HQLQVXODU����B���6RXWKHUQ�*XOI����B���0LGGOH�*XOI�(DVWHUQ����B���0LGGOH�
*XOI�:HVWHUQ����B���:HVWHUQ�*XOI����B���&HQWUDO�$SSDODFKLDQ�3LHGPRQW����B���6RXWKHUQ�$SSDODFKLDQ�3LHGPRQW����B���3LHGPRQW�
5LGJH��9DOOH\�DQG�3ODWHDX����B���%OXH�5LGJH����B���1RUWKHUQ�5LGJH�DQG�9DOOH\����B���6RXWKHUQ�5LGJH�DQG�9DOOH\����B���&XPEHUODQG�
3ODWHDX�DQG�0RXQWDLQ����B���,QWHULRU�/RZ�3ODWHDX����B���+RORFHQH�'HSRVLWV����B���'HOWDLF�3ODLQ����B���2]DUN�2XDFKLWD�+LJKODQGV���
�B���&URVV�7LPEHUV����B���+LJK�3ODLQV����B���:HVW�7H[DV�%DVLQ�DQG�5DQJH��
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7DEOH�����²�FRQWLQXHG��$PSKLELDQ�VSHFLHV�RI�JOREDO�FRQVHUYDWLRQ�FRQFHUQ�ZLWKLQ�WKH�6RXWK��1DWXUH6HUYH������D

6FLHQWLÀF�QDPH &RPPRQ�QDPH 6XEUHJLRQ�QDPH 6HFWLRQE

3OHWKRGRQ�FDGGRHQVLV &DGGR�0RXQWDLQ�VDODPDQGHU &RDVWDO�3ODLQ��0LG�6RXWK �B����B�
3OHWKRGRQ�FKHRDK &KHRDK�%DOG�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
3OHWKRGRQ�IRXUFKHQVLV )RXUFKH�0RXQWDLQ�VDODPDQGHU 0LG�6RXWK �B�
3OHWKRGRQ�KXEULFKWL 3HDNV�RI�2WWHU�VDODPDQGHU 3LHGPRQW��$SSDODFKLDQ�&XPEHUODQG �B����B�
3OHWKRGRQ�NLDPLFKL .LDPLFKL�VOLP\�VDODPDQGHU 0LG�6RXWK �B�
3OHWKRGRQ�RXDFKLWDH 5LFK�0RXQWDLQ�VDODPDQGHU 0LG�6RXWK �B�
3OHWKRGRQ�SHWUDHXV 3LJHRQ�0RXQWDLQ�VDODPDQGHU 3LHGPRQW �B�
3OHWKRGRQ�VHTXR\DK 6HTXR\DK�VOLP\�VDODPDQGHU 0LG�6RXWK �B�
3OHWKRGRQ�VKHUDQGR %LJ�/HYHOV�VDODPDQGHU 3LHGPRQW �B�
3OHWKRGRQ�VKHUPDQL 5HG�OHJJHG�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
3OHWKRGRQ�YLUJLQLD 6KHQDQGRDK�0RXQWDLQ�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
*�
$PSKLXPD�SKROHWHU 2QH�WRHG�DPSKLXPD &RDVWDO�3ODLQ �B����B�

$QHLGHV�DHQHXV *UHHQ�VDODPDQGHU &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B����B����B���
�B����B�

&U\SWREUDQFKXV�
DOOHJDQLHQVLV +HOOEHQGHU &RDVWDO�3ODLQ��3LHGPRQW��

$SSDODFKLDQ�&XPEHUODQG
�B����B����B���
�B����B����B���
�B����B�

'HVPRJQDWKXV�DHQHXV 6HHSDJH�VDODPDQGHU &RDVWDO�3ODLQ��3LHGPRQW��
$SSDODFKLDQ�&XPEHUODQG

�B����B����B���
�B����B�

'HVPRJQDWKXV�
DSDODFKLFRODH $SDODFKLFROD�GXVN\�VDODPDQGHU &RDVWDO�3ODLQ �B�

'HVPRJQDWKXV�LPLWDWRU ,PLWDWRU�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
'HVPRJQDWKXV�VDQWHHWODK 6DQWHHWODK�GXVN\�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
'HVPRJQDWKXV�ZULJKWL 3\JP\�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B����B����B�
(XU\FHD�MXQDOXVND -XQDOXVND�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B����B�
(XU\FHD�ODWLWDQV &DVFDGH�&DYHUQV�VDODPDQGHU 0LG�6RXWK �B�
(XU\FHD�WURJORG\WHV (XU\FHD�WURJORG\WHV�FRPSOH[ 0LG�6RXWK �B�
(XU\FHD�W\QHUHQVLV 2NODKRPD�VDODPDQGHU 0LG�6RXWK �B�
1HFWXUXV�OHZLVL 1HXVH�5LYHU�ZDWHUGRJ &RDVWDO�3ODLQ��3LHGPRQW �B����B�
3OHWKRGRQ�MRUGDQL 5HG�FKHHNHG�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�

3OHWKRGRQ�NLVDWFKLH /RXLVLDQD�VOLP\�VDODPDQGHU &RDVWDO�3ODLQ��0LVVLVVLSSL�$OOXYLDO�
9DOOH\ �B����B�

3OHWKRGRQ�PHWFDOÀ 6RXWKHUQ�JUD\�FKHHNHG�VDODPDQGHU 3LHGPRQW��$SSDODFKLDQ�&XPEHUODQG �B����B�
3OHWKRGRQ�PRQWDQXV 1RUWKHUQ�JUD\�FKHHNHG�VDODPDQGHU 3LHGPRQW��$SSDODFKLDQ�&XPEHUODQG �B����B�
3OHWKRGRQ�SXQFWDWXV :KLWH�VSRWWHG�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B�
3OHWKRGRQ�WH\DKDOHH 6RXWKHUQ�$SSDODFKLDQ�VDODPDQGHU 3LHGPRQW��$SSDODFKLDQ�&XPEHUODQG �B����B�

3OHWKRGRQ�ZHEVWHUL :HEVWHUҋV�VDODPDQGHU &RDVWDO�3ODLQ��3LHGPRQW �B����B����B���
�B�

3OHWKRGRQ�ZHOOHUL :HOOHUҋV�VDODPDQGHU $SSDODFKLDQ�&XPEHUODQG �B����B�

D*�� �&ULWLFDOO\�LPSHULOHG��*�� �,PSHULOHG��*�� �9XOQHUDEOH�
E�B���1RUWKHUQ�$WODQWLF����B���(DVWHUQ�$WODQWLF����B���)ORULGD�3HQLQVXODU����B���6RXWKHUQ�*XOI����B���0LGGOH�*XOI�(DVWHUQ����B���0LGGOH�
*XOI�:HVWHUQ����B���:HVWHUQ�*XOI����B���&HQWUDO�$SSDODFKLDQ�3LHGPRQW����B���6RXWKHUQ�$SSDODFKLDQ�3LHGPRQW����B���3LHGPRQW�
5LGJH��9DOOH\�DQG�3ODWHDX����B���%OXH�5LGJH����B���1RUWKHUQ�5LGJH�DQG�9DOOH\����B���6RXWKHUQ�5LGJH�DQG�9DOOH\����B���&XPEHUODQG�
3ODWHDX�DQG�0RXQWDLQ����B���,QWHULRU�/RZ�3ODWHDX����B���+RORFHQH�'HSRVLWV����B���'HOWDLF�3ODLQ����B���2]DUN�2XDFKLWD�+LJKODQGV���
�B���&URVV�7LPEHUV����B���+LJK�3ODLQV����B���:HVW�7H[DV�%DVLQ�DQG�5DQJH��
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VSHFLHV��OHDG�LQ�WKH�QXPEHU�RI�VSHFLHV�RI�FRQFHUQ�IROORZHG�E\�
WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV�����YHUWHEUDWH�DQG�
����SODQW�VSHFLHV��DQG�3LHGPRQW�����YHUWHEUDWH�DQG��
����SODQW�VSHFLHV���1LQH�LPSHULOHG�YHUWHEUDWH�DQG����SODQW�
VSHFLHV�LQKDELW�WKH�0LVVLVVLSSL�$OOXYLDO�9DOOH\��$OWKRXJK�
VHYHUDO�RI�WKHVH�KRW�VSRWV�DUH�VKDUHG�E\�VHYHUDO�VSHFLHV��WKHUH�
DUH�LQWHUHVWLQJ�GLIIHUHQFHV�DPRQJ�WKH�WD[D�WKDW�DUH�GHVFULEHG�
EHORZ��

$PSKLELDQV²6L[W\�VL[�DPSKLELDQ�VSHFLHV�DUH�RI�
FRQVHUYDWLRQ�FRQFHUQ��WDEOH��������6DODPDQGHUV�GRPLQDWH�
ZLWK����OLVWLQJV��IROORZHG�E\�IURJV�DQG�WRDGV�ZLWK���OLVWLQJV��

$PSKLELDQV�DW�ULVN�RFFXU�LQ�KHDYLHVW�FRQFHQWUDWLRQV�DFURVV�
WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��&RDVWDO�3ODLQ��DQG�
0LG�6RXWK��¿J����������1XPEHUV�RI�LPSHULOHG�DPSKLELDQV�DUH�
SURPLQHQW�LQ�WKH�%OXH�5LGJH�����VDODPDQGHUV��ZKHUH�WKH\�DUH�
DIIHFWHG�E\�KDELWDW�GHJUDGDWLRQ��ZDWHU�SROOXWLRQ��GURXJKW��DQG�
DFLG�UDLQ��&KDUDFWHULVWLF�VSHFLHV�LQFOXGH�WKH�%OXH�5LGJH�JUD\�
FKHHNHG�VDODPDQGHU��3OHWKRGRQ�DPSOXV���7HOOLFR�VDODPDQGHU�
�3OHWKRGRQ�DXUHROXV���DQG�KHOOEHQGHU��&U\SWREUDQFKXV�
DOOHJDQLHQVLV���

$OVR�LPSRUWDQW�LQ�VXSSRUWLQJ�VSHFLHV�DW�ULVN�DUH�WKH�+LJK�
3ODLQV�����VSHFLHV��DQG�6RXWKHUQ�*XOI�����VSHFLHV���7KHVH�
DUHDV�SURYLGH�LPSRUWDQW�KDELWDW�IRU�WKH�GXVN\�JRSKHU�IURJ�
�5DQD�VHYRVD���)ORULGD�ERJ�IURJ��5DQD�RNDORRVDH���DQG�
VWULSHG�QHZW��1RWRSKWKDOPXV�SHUVWULDWXV���7KUHDWV�WR�WKHVH�
VSHFLHV�LQFOXGH�ORVV�RI�ORQJOHDI�SLQH��DJULFXOWXUDO�DQG�XUEDQ�
GHYHORSPHQW��¿UH�H[FOXVLRQ��FRQWDPLQDWLRQ�RI�VSULQJV��
LQWURGXFWLRQ�RI�QRQQDWLYH�¿VK�LQWR�EUHHGLQJ�SRQGV��DQG�
VWUHDP�LPSRXQGPHQW�

%LUGV²(LJKWHHQ�DYLDQ�VSHFLHV�DUH�RI�FRQVHUYDWLRQ�FRQFHUQ�
�WDEOH��������7KH�EUHDNGRZQ�DORQJ�VXEWD[D�LV���ZDGLQJ�DQG�
VKRUHELUGV����SHUFKLQJ�ELUGV��DQG���RWKHUV��6SHFLHV�LQFOXGH�
WKH�.LUWODQG¶V�ZDUEOHU��'HQGURLFD�NLUWODQGLL���JROGHQ�
FKHHNHG�ZDUEOHU��'HQGURLFD�FKU\VRSDULD���)HD¶V�SHWUHO�
�3WHURGURPD�IHDH���DQG�OHVVHU�SUDLULH�FKLFNHQ��7\PSDQXFKXV�
SDOOLGLFLQFWXV��

%LUG�VSHFLHV�DW�ULVN�RFFXU�SUHGRPLQDWHO\�DORQJ�WKH�$WODQWLF�
2FHDQ�H[WHQGLQJ�IURP�VRXWKHUQ�9LUJLQLD�WR�)ORULGD�DQG�
FRQWLQXLQJ�DORQJ�WKH�*XOI�RI�0H[LFR�DFURVV�/RXLVLDQD�WR�
WKH�VRXWKHUQPRVW�WLS�RI�HDVWHUQ�7H[DV��¿J����������+LJKHVW�
QXPEHUV�RFFXU�LQ�WKH�&URVV�7LPEHUV����VSHFLHV��DQG�+LJK�
3ODLQV����VSHFLHV��VHFWLRQV�RI�WKH�0LG�6RXWK��6SHFLHV�VXFK�
DV�WKH�SLSLQJ�SORYHU��&KDUDGULXV�PHORGXV��DUH�YXOQHUDEOH�WR�
GLVWXUEDQFH�RI�QHVWLQJ�DUHDV��GHFOLQLQJ�¿VK�SRSXODWLRQV��RLO�
VSLOOV��DQG�H[WUHPH�ZHDWKHU�FRQGLWLRQV��7KH�EODFN�FDSSHG�
YLUHR��9LUHR�DWULFDSLOOD��LV�YXOQHUDEOH�WR�FRZELUG�SDUDVLWLVP�
DQG�ORVV�RI�QHVWLQJ�KDELWDW�IURP�KRXVLQJ�GHYHORSPHQW��URDG�
FRQVWUXFWLRQ��DQG�RYHU�EURZVLQJ�E\�GRPHVWLF�OLYHVWRFN�

3HQLQVXODU�)ORULGD�VXSSRUWV�VL[�ELUGV�DW�ULVN��LQFOXGLQJ�WKH�
)ORULGD�VFUXE�MD\��$SKHORFRPD�FRHUXOHVFHQV��DQG�ZRRG�
VWRUN��&RQVHUYDWLRQ�FRQFHUQV�FHQWHU�RQ�UDSLGO\�JURZLQJ�
SRSXODWLRQ�FHQWHUV�DQG�KDELWDW�FRQYHUVLRQ�WR�XUEDQ�DQG�
DJULFXOWXUDO�XVHV��VXFK�DV�VXJDUFDQH�DQG�FLWUXV�SURGXFWLRQ���
,PSHULOHG�ELUGV�DOVR�RFFXU�LQ�WKH�(DVWHUQ�$WODQWLF��6RXWKHUQ�
*XOI��DQG�:HVWHUQ�*XOI�VHFWLRQV��WKHVH�VSHFLHV�LQFOXGH�
WKH�ZKRRSLQJ�FUDQH��*UXV�DPHULFDQD��DQG�UHG�FRFNDGHG�
ZRRGSHFNHU��3LFRLGHV�ERUHDOLV���7KUHDWV�WR�ELUGV�LQ�WKHVH�
DUHDV�LQFOXGH�FRQYHUVLRQ�RI�ORQJOHDI�SLQH�DQG�XSODQG�
KDUGZRRGV�WR�RWKHU�XVHV��K\GURORJLFDO�DOWHUDWLRQ��DQG�FRDVWDO�
GHYHORSPHQW�

0DPPDOV²7ZHQW\�WZR�PDPPDO�VSHFLHV�DUH�LPSHULOHG�RU�
YXOQHUDEOH��WDEOH��������5RGHQWV�GRPLQDWH�ZLWK���OLVWLQJV��
IROORZHG�E\�EDWV������FDUQLYRUHV������DQG�RWKHUV������6SHFLHV�
LQFOXGH�WKH�7H[DV�NDQJDURR�UDW��'LSRGRP\V�HODWRU���
6WUHFNHU¶V�SRFNHW�JRSKHU��*HRP\V�VWUHFNHUL���UHG�ZROI��&DQLV�
UXIXV���DQG�MDJXDU��3DQWKHUD�RQFD���

$OWKRXJK�WKH�&RDVWDO�3ODLQ�����VSHFLHV��DQG�0LG�6RXWK��
���VSHFLHV��VXSSRUW�WKH�ODUJHVW�QXPEHU�RI�LPSHULOHG�
PDPPDOV��¿J����������LW�LV�WKH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV�ZKHUH�WKH�PDMRULW\�RI�KRW�VSRWV�RFFXU��1XPEHUV�
RI�LPSHULOHG�PDPPDOV�DUH�SDUWLFXODUO\�SURPLQHQW�LQ�
2NODKRPD�DQG�7HQQHVVHH�LQ�WKH�,QWHULRU�/RZ�3ODWHDX��
&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQ��6RXWKHUQ�5LGJH�DQG�
9DOOH\��DQG�LQ�WKH�%OXH�5LGJH�RI�1RUWK�&DUROLQD��6SHFLHV�
RFFXUULQJ�LQ�WKHVH�VHFWLRQV�LQFOXGH�WKH�HDVWHUQ�VPDOO�
IRRWHG�P\RWLV��&DUROLQD�DQG�9LUJLQLD�QRUWKHUQ�À\LQJ�
VTXLUUHOV��DQG�9LUJLQLD�ELJ�HDUHG�EDW��7KH�2]DUN�2XDFKLWD�
+LJKODQGV�DUH�DOVR�QRWDEOH��VXSSRUWLQJ�WKH�2]DUN�ELJ�HDUHG�
EDW��VRXWKHDVWHUQ�P\RWLV��0\RWLV�DXVWURULSDULXV���DQG�
VHYHUDO�RWKHU�EDW�VSHFLHV��&DYH�GLVWXUEDQFH��YDQGDOLVP��
DQG�GHVWUXFWLRQ�RI�URRVW�VLWHV�LPSHULO�WKHVH�VSHFLHV��DV�
GRHV�KDELWDW�ORVV�VWHPPLQJ�IURP�GHIRUHVWDWLRQ�DQG�VWUHDP�
FKDQQHOL]DWLRQ��7KUHDWV�WR�RWKHU�PDPPDOV�LQ�WKHVH�DUHDV�
LQFOXGH�LQVHFW�SHVWV��VXFK�DV�EDOVDP�ZRRO\�DGHOJLG��
J\SV\�PRWK���DFLG�UDLQ�ZKLFK�FRQWDPLQDWHV�P\FRUUKL]DO�
IRRG�VRXUFHV��DQG�KHDY\�PHWDOV�LQ�IRUHVW�OLWWHU��+DELWDW�
IUDJPHQWDWLRQ�KDV�UHVXOWHG�LQ�SRSXODWLRQ�LVRODWLRQ�DQG�WKH�
ORVV�RI�GLVSHUVDO�DQG�WUDYHO�FRUULGRUV�

3HQLQVXODU�)ORULGD�DQG�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�(DVWHUQ�
$WODQWLF�DUH�DOVR�LPSRUWDQW�IRU�PDPPDOV�DW�ULVN��VXSSRUWLQJ�
WKH�URXQG�WDLOHG�PXVNUDW��1HR¿EHU�DOOHQL���)ORULGD�
GHHUPRXVH��3RGRP\V�ÀRULGDQXV���DQG�:HVW�,QGLDQ�PDQDWHH�
�7ULFKHFKXV�PDQDWXV���7KUHDWV�WR�WKHVH�VSHFLHV�LQFOXGH�ORVV�
RI�ZHWODQGV��PDUVK�GUDLQDJH��DQG�VDOW�ZDWHU�LQWUXVLRQ²
DOO�RI�ZKLFK�UHGXFH�DYDLODEOH�KDELWDW�DQG�IXUWKHU�LVRODWH�
SRSXODWLRQV��)RU�WKH�PDQDWHH��WKH�SRWHQWLDO�ORVV�RI�ZDUP�
ZDWHU�UHIXJLD�IURP�UHVLGHQWLDO�DQG�FRPPHUFLDO�GHYHORSPHQW�
RI�FRDVWDO�ODQG�UHPDLQV�D�SUREOHP�
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7DEOH�����²�FRQWLQXHG��5HSWLOH�VSHFLHV�RI�JOREDO�FRQVHUYDWLRQ�FRQFHUQ�ZLWKLQ�WKH�6RXWK��1DWXUH6HUYH������D

6FLHQWLÀF�QDPH &RPPRQ�QDPH 6XEUHJLRQ�QDPH 6HFWLRQE

*�
'HUPRFKHO\V�FRULDFHD /HDWKHUEDFN &RDVWDO�3ODLQ �B����B����B�
*UDSWHP\V�EDUERXUL %DUERXUҋV�PDS�WXUWOH &RDVWDO�3ODLQ��3LHGPRQW �B����B����B�
*UDSWHP\V�HUQVWL (VFDPELD�PDS�WXUWOH &RDVWDO�3ODLQ �B�
*UDSWHP\V�ÁDYLPDFXODWD <HOORZ�EORWFKHG�PDS�WXUWOH &RDVWDO�3ODLQ �B����B�
*UDSWHP\V�JLEERQVL 3DVFDJRXOD�PDS�WXUWOH &RDVWDO�3ODLQ �B�
*UDSWHP\V�RFXOLIHUD 5LQJHG�PDS�WXUWOH &RDVWDO�3ODLQ �B����B�
6WHUQRWKHUXV�GHSUHVVXV )ODWWHQHG�PXVN�WXUWOH &RDVWDO�3ODLQ��3LHGPRQW �B����B�
*�

&DUHWWD�FDUHWWD /RJJHUKHDG &RDVWDO�3ODLQ��0LVVLVVLSSL�
$OOXYLDO�9DOOH\��0LG�6RXWK

�B����B����B����B���
�B����B����B�

&KHORQLD�P\GDV *UHHQ�WXUWOH &RDVWDO�3ODLQ �B����B����B����B�
(UHWPRFKHO\V�LPEULFDWD +DZNVELOO &RDVWDO�3ODLQ �B����B�

*O\SWHP\V�PXKOHQEHUJLL %RJ�WXUWOH 3LHGPRQW��$SSDODFKLDQ�
&XPEHUODQG �B����B����B�

*UDSWHP\V�FDJOHL &DJOHҋV�PDS�WXUWOH 0LG�6RXWK �B�
*RSKHUXV�SRO\SKHPXV *RSKHU�WRUWRLVH &RDVWDO�3ODLQ��3LHGPRQW �B����B����B����B����B�
*UDSWHP\V�QLJULQRGD %ODFN�NQREEHG�PDS�WXUWOH &RDVWDO�3ODLQ��3LHGPRQW �B����B����B�

0DFURFKHO\V�WHPPLQFNLL $OOLJDWRU�VQDSSLQJ�WXUWOH
&RDVWDO�3ODLQ��3LHGPRQW��
0LVVLVVLSSL�$OOXYLDO�9DOOH\��
0LG�6RXWK��$SSDODFKLDQ�
&XPEHUODQG

�B����B����B����B���
�B����B����B����B���
�B����B����B����B����B�

3VHXGHP\V�JRU]XJL 5LR�*UDQGH�5LYHU�FRRWHU 0LG�6RXWK �B�
7UDFKHP\V�JDLJHDH 0H[LFDQ�SODWHDX�VOLGHU 0LG�6RXWK �B�

D*�� �&ULWLFDOO\�LPSHULOHG��*�� �,PSHULOHG��*�� �9XOQHUDEOH�
E�B���1RUWKHUQ�$WODQWLF����B���(DVWHUQ�$WODQWLF����B���)ORULGD�3HQLQVXODU����B���6RXWKHUQ�*XOI����B���0LGGOH�*XOI�(DVWHUQ���
�B���0LGGOH�*XOI�:HVWHUQ����B���:HVWHUQ�*XOI����B���&HQWUDO�$SSDODFKLDQ�3LHGPRQW����B���6RXWKHUQ�$SSDODFKLDQ�
3LHGPRQW����B���3LHGPRQW�5LGJH��9DOOH\�DQG�3ODWHDX����B���%OXH�5LGJH����B���1RUWKHUQ�5LGJH�DQG�9DOOH\����B���6RXWKHUQ�
5LGJH�DQG�9DOOH\����B���&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQ����B���,QWHULRU�/RZ�3ODWHDX����B���+RORFHQH�'HSRVLWV������������
�B���'HOWDLF�3ODLQ����B���2]DUN�2XDFKLWD�+LJKODQGV����B���&URVV�7LPEHUV����B���+LJK�3ODLQV����B���:HVW�7H[DV�%DVLQ�DQG�
5DQJH��
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¿YH�WKDW�DUH�WKUHDWHQHG²DPRQJ�WKHP�)ORULGD�VNXOOFDS�
�6FXWHOODULD�ÀRULGDQD��DQG�7HOHSKXV�VSXUJH��(XSKRUELD�
WHOHSKLRLGHV���7ZR�RWKHU�UHJLRQV�LQ�)ORULGD��WKH�FHQWUDO�
ULGJHV�DQG�XSODQGV��LQFOXGLQJ�/DNH�:DOHV�5LGJH��DQG�PXFK�
RI�WKH�DUHD�VRXWK�RI�/DNH�2NHHFKREHH��KDYH�D�QXPEHU�RI�
VHQVLWLYH�VSHFLHV��6DQGKLOOV��VFUXE��ÀDWZRRGV��ED\KHDGV��
DQG�KDPPRFNV�RI�WKH�)ORULGD�FHQWUDO�XSODQGV�KDYH����
VSHFLHV�OLVWHG�DV�HQGDQJHUHG�RU�WKUHDWHQHG��7KHVH�LQFOXGH�
S\JP\�IULQJHWUHH��&KLRQDQWKXV�S\JPDHXV���IDOVH�URVHPDU\�
�&��EUHYLIROLD���DQG�VFUXE�EDOP��'LFHUDQGUD�IUXWHVFHQV���
8SZDUG�DORQJ�WKH�$WODQWLF�&RDVWDO�3ODLQ��DW�ULVN�SODQWV�LQ�
1RUWK�&DUROLQD�LQFOXGH�ZHW�VLWH�VSHFLHV��([DPSOHV�LQFOXGH�
WKH�HQGDQJHUHG�SRQGEHUU\��/LQGHUD�PHOLVVLIROLD��DQG�
&DQE\¶V�GURSZRUW��2[\SROLV�FDQE\L���DV�ZHOO�DV�$PHULFDQ�
FKDIIVHHG��6FKZDOEHD�DPHULFDQD��DQG�RWKHU�VSHFLHV�RI�¿UH�
SURQH�HFRV\VWHPV�WKDW�RFFXS\�SLQH�VDYDQQDV��ERWWRPODQG�
DQG�VZDPS�IRUHVWV��DQG�VFDWWHUHG�SRFRVLQ�ZHWODQGV�

6SHFLHV�([WLUSDWLRQ�ZLWKLQ�6HOHFWHG�6WDWHV�������������
RI�WKH�6RXWK

7HUUHVWULDO�YHUWHEUDWHV²7KH�6RXWKHUQ�)RUHVW�5HVRXUFH�
$VVHVVPHQW��7UDQL�����E��SUHVHQWHG����WHUUHVWULDO�VSHFLHV�
WKDW�ZHUH�FODVVL¿HG�DV�H[WLQFW�RU�H[WLUSDWHG�IURP�WKH�6RXWK��
,Q�WKH�\HDUV�IROORZLQJ�WKDW�HIIRUW��WKH�GDWDEDVHV�IURP�6WDWH�
+HULWDJH�$JHQFLHV��1DWXUH6HUYH�������LQGLFDWH�WKLV�OLVW�KDV�
H[SDQGHG�WR����VSHFLHV��WDEOH��������7KH�GHJUHH�RI�H[WLUSDWLRQ�
VSHFLHV�YDULHV�DPRQJ�WD[RQRPLF�JURXSV��ZLWK�ELUGV�
FRPSULVLQJ����SHUFHQW��IROORZHG�E\�PDPPDOV�����SHUFHQW���
UHSWLOHV����SHUFHQW���DQG�DPSKLELDQV����SHUFHQW���

5HFHQW�H[WLUSDWLRQ�ZDV�PRVW�SURPLQHQW�LQ�WKH�SHUFKLQJ�ELUG�
DQG�ZDGLQJ�ELUG�JURXSV��1LQH�SHUFKLQJ�VSHFLHV�KDYH�EHHQ�
ORVW�IURP�VL[�6WDWHV��+HQVORZ¶V�VSDUURZ��$PPRGUDPXV�
KHQVORZLL��KDV�H[SHULHQFHG�SRSXODWLRQ�DQG�UDQJH�UHGXFWLRQV�
GXH�WR�KDELWDW�DOWHUDWLRQ��XUEDQ�JURZWK�DQG�LQGXVWULDO�
GHYHORSPHQW���ZKLOH�WKH�EREROLQN��'ROLFKRQ\[�RU\]LYRUXV��
GHFOLQH�KDV�EHHQ�DWWULEXWHG�WR�LQFRPSDWLEOH�DJULFXOWXUDO�
SUDFWLFHV��1DWXUH6HUYH��������7KHUH�DSSHDUV�WR�EH�D�SDWWHUQ�
DPRQJ�H[WLUSDWHG�ZDGLQJ�ELUGV�WKDW�UHÀHFWV�WKH�FRQWLQXLQJ�
ORVV�DQG�PRGL¿FDWLRQ�RI�ZHWODQG�KDELWDW�LQ�WKH�6RXWK��7KH�
$PHULFDQ�ELWWHUQ��%RWDXUXV�OHQWLJLQRVXV��LV�WKUHDWHQHG�E\�
WKH�GHJUDGDWLRQ�RI�ZHWODQGV�GXH�WR�GUDLQDJH��VLOWDWLRQ��DQG�
FRQYHUVLRQ�WR�DJULFXOWXUH��WKH�ZRRG�VWRUN�KDV�EHHQ�QHJDWLYHO\�
LPSDFWHG�E\�KXPDQ�DOWHUDWLRQ�RI�QDWXUDO�K\GURORJLFDO�
FRQGLWLRQV�WKDW�DIIHFW�ERWK�QHVWLQJ�DQG�IHHGLQJ�DUHDV��7KH�
ZKLWH�IDFHG�LELV�LV�DOVR�YXOQHUDEOH�WR�ÀXFWXDWLQJ�ZDWHU�OHYHOV��
KDELWDW�DOWHUDWLRQ��DQG�SHVWLFLGH�FRQWDPLQDWLRQ��

$OVR�QRWDEOH�LV�WKH�¿UVW�DSSHDUDQFH�RI�H[WLUSDWHG�EDW�VSHFLHV�
RQ�WKH�OLVW�VLQFH�WKH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��
3RSXODWLRQV�RI�WKH�1RUWKHUQ�P\RWLV��0\RWLV�VHSWHQWULRQDOLV��
LQ�WKH�6RXWK�DUH�VPDOO�DQG�ZLGHO\�GLVSHUVHG��WKH�SKLORSDWU\�
GLVSOD\HG�E\�WKLV�EDW�IRU�ZLQWHU�URRVWV�PD\�OHDG�WR�ORFDO�
H[WLUSDWLRQ�LI�D�KLEHUQDFXOXP�LV�PRGL¿HG�RU�GHVWUR\HG�

�&KDSPDQ��������7KH�,QGLDQD�P\RWLV�LV�TXLWH�YXOQHUDEOH�WR�
QDWXUDO�DQG�KXPDQ�FDXVHG�GLVWXUEDQFH�GXH�WR�FRQFHQWUDWHG�
SRSXODWLRQV�LQ�IHZ�ZLQWHU�KLEHUQDFXOD��3RSXODWLRQ�GHFOLQHV�
KDYH�DOVR�EHHQ�DWWULEXWHG�WR�GHVWUXFWLRQ�RI�VXPPHU�
IRUDJLQJ�DQG�URRVWLQJ�KDELWDW�E\�GHIRUHVWDWLRQ�DQG�VWUHDP�
FKDQQHOL]DWLRQ��)RUG�DQG�&KDSPDQ��������

&DUQLYRUH�VSHFLHV������UHPDLQ�WKH�ODUJHVW�JURXS�RI�H[WLUSDWHG�
PDPPDOV�LQ�WKH�6RXWK��7KH�H[WLUSDWLRQ�RI�ODUJH�FDUQLYRUHV�
VXFK�DV�WKH�JUD\�ZROI��&DQLV�OXSXV��UHÀHFWV�WKH�KLVWRU\�RI�
(XURSHDQ�VHWWOHPHQW��7UDQL�����E��ZKHUH�WKH\�ZHUH�UHJDUGHG�
DV�WKUHDWV�WR�OLYHVWRFN�DQG�SHUVRQDO�VDIHW\��7KH�GHFOLQH�RI�
WKH�UHG�ZROI�KDV�EHHQ�DWWULEXWHG�WR�LQGLVFULPLQDWH�SUHGDWRU�
FRQWURO��H[WHQVLYH�ODQG�FOHDULQJ��DQG�FR\RWH��&DQLV�ODWUDQV��
K\EULGL]DWLRQ��7UDQL�DQG�&KDSPDQ��������7KH�GLVDSSHDUDQFH�
RI�WKH�MDJXDU�UHÀHFWV�KDELWDW�GHVWUXFWLRQ��LOOHJDO�KXQWLQJ��
DQG�H[SORLWDWLRQ�E\�WKH�IXU�LQGXVWU\��1DWXUH6HUYH��������
2WKHU�FDUQLYRUHV�VXFK�DV�WKH�FRXJDU��3XPD�FRQFRORU��ZHUH�
UHOHJDWHG�WR�UHODWLYHO\�UHPRWH�DUHDV�������

5HFHQW�H[WLUSDWLRQ�RI�UHSWLOH�VSHFLHV�RFFXUUHG�LQ�IRXU�6WDWHV��
7KH�PLPLF�JODVV�OL]DUG�KDV�D�GLVMXQFW�GLVWULEXWLRQ�LQ�WKH�
6RXWK��LW�LV�YXOQHUDEOH�WR�KDELWDW�ORVV�IURP�GHYHORSPHQW��
FRQYHUVLRQ�WR�SLQH�SODQWDWLRQV��DQG�URDG�PRUWDOLW\��6QDNHV�
FRPSULVH�WKUHH�IRXUWKV�RI�WKH�6WDWH�OHYHO�UHSWLOH�H[WLUSDWLRQV��
7KH�6RXWKHUQ�KRJ�QRVHG�VQDNH�LV�GHFOLQLQJ�WKURXJKRXW�PRVW�
RI�LWV�UDQJH�LQ�WKH�&RDVWDO�3ODLQ��SRWHQWLDO�WKUHDWV�LQFOXGH�
¿UH�DQWV��LQWHQVLYH�DJULFXOWXUDO�VLOYLFXOWXUDO�DFWLYLWLHV��
ZLGHVSUHDG�SHVWLFLGH�DSSOLFDWLRQ��DQG�URDG�PRUWDOLW\�

)URJV�DQG�WRDGV�DUH�QHZ�WR�WKH�OLVW�RI�H[WLUSDWHG�DPSKLELDQ�
VSHFLHV�VLQFH�WKH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��7KH�
GXVN\�JRSKHU�IURJ�IRUPHUO\�RFFXUUHG�LQ�WKH�&RDVWDO�3ODLQ�
IURP�$ODEDPD�WR�/RXLVLDQD��LW�LV�QRZ�NQRZQ�IURP�D�VPDOO�
DUHD�LQ�0LVVLVVLSSL�DQG�WKUHDWHQHG�E\�KDELWDW�GHJUDGDWLRQ�
�1DWXUH6HUYH��������

9DVFXODU�SODQWV²7KH�����H[WLUSDWHG�SODQW�VSHFLHV�OLVWHG�
E\�1DWXUH6HUYH��������GDWDEDVHV�LQFOXGH�WKRVH�ZLWKLQ�
���YDVFXODU�SODQW�IDPLOLHV��WDEOH���������+DELWDW�ORVV�KDV�
UHGXFHG�WKH�UDQJH�RI�VSHFLHV�DVVRFLDWHG�ZLWK�XQLTXH�SODQW�
FRPPXQLWLHV�RU�WKRVH�IRXQG�LQ�DUHDV�VXEMHFW�WR�GHYHORSPHQW��
&OLPDWH�FKDQJH�PD\�FDXVH�IXUWKHU�UHGXFWLRQ�LQ�VSHFLHV�UDQJH��
)RU�H[DPSOH��VHDVLGH�KHOLRWURSH��+HOLRWURSLXP�FXUDVVDYLFXP�
YDU��FXUDVVDYLFXP���D�SODQW�RI�VDOW�ÀDWV�DQG�PDUVKHV�LQ�WKH�
6RXWK��KDV�GLVDSSHDUHG�IURP�1RUWK�&DUROLQD��OLNHO\�GXH�
WR�SDVW�FRDVWDO�GHYHORSPHQW��DQG�PD\�EH�WKUHDWHQHG�LQ�WKH�
IXWXUH�E\�VHD�OHYHO�ULVH�LQ�RWKHU�6RXWKHUQ�6WDWHV��FKDSWHU������
2WKHU�REOLJDWH�DQG�IDFXOWDWLYH�IUHVKZDWHU�ZHWODQG�SODQWV��
LQFOXGLQJ�IRXU�EODGGHUZRUW��8WULFXODULD��VSHFLHV��KDYH�
GLVDSSHDUHG�IURP�VHOHFWHG�6WDWHV��3ODQWV�RI�ORFDOO\�XQLTXH�
DUHDV�VXFK�DV�JODGHV��VDYDQQDV��DQG�SUDLULH�OLNH�VLWHV��H�J���
\HOORZ�ÀD[��/LQXP�VXOFDWXP���HQWLUH�OHDI�,QGLDQ�SDLQWEUXVK�
�&DVWLOOHMD�LQGLYLVD���DQG�$PHULFDQ�FROXPER��)UDVHUD�
FDUROLQLHQVLV���KDYH�EHHQ�H[WLUSDWHG�IURP�VRPH�6WDWHV��
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7DEOH������²1XPEHU�RI�YDVFXODU�SODQW�VSHFLHV�E\�IDPLO\�FRQVLGHUHG�WR�EH�H[WLUSDWHG�
IURP�VHOHFWHG�6WDWHV�LQ�WKH�6RXWK��1DWXUH6HUYH������

)DPLO\� 1R��6SHFLHV )RUPHU�$UHD�RI�2FFXUUHQFH
$FDQWKXV� � *$�����6&���
$PDUDQWK � $5�����2.���

$VWHU� �� $/�����$5�����)/�����*$������.<�����/$�����1&������
2.�����71�����7;�����9$���

%DUEHUU\� � $/���
%HHFK� � $/�����$5�����*$�����)/�����7;���
%ODGGHUZRUW� � $5�����1&�����9$���
%OD]LQJVWDU � $5�����2.���
%RUDJH � )/�����.<�����1&���
%URRP�5DSH � .<�����71���
%XFNWKRUQ � /$���
%XFNZKHDW � *$�����1&���
%XWWHUFXS� �� $/�����.<�����1&�����2.�����6&�����71�����9$���
&DFWXV � 7;���
&DUURW �� $5�����*$�����.<�����/$�����2.�����9$���
&XUUDQW � 71���
'RGGHU � *$����
'RJEDQH � 06���
(OP� � $/���
(YHQLQJ�3ULPURVH � $/�����$5�����)/�����.<�����7;�����9$���

)HUQV�DQG�5HODWLYHV �� $/�����$5�����)/�����*$�����.<�����/$�����06�����1&�����
2.�����6&�����71�����9$���

)LJ�0DULJROG � 7;���

)LJZRUW� �� $/�����$5�����*$�����.<�����/$�����06�����1&�����
2.�����71�����7;�����9$���

)OD[ � )/�����*$�����1&���
)RXU�2ҋFORFN � .<�����7;���
*HQWLDQ� � $/�����.<�����/$�����1&�����2.�����7;���
*HUDQLXP� � $5�����71���
*RRVHIRRW� � 1&���
*UDSH � *$���

*UDVV� �� $/�����$5�����)/�����*$�����.<�����/$�����06�����1&�����
2.�����71�����9$���

*UHHQEULHU� � $5�����.<�����9$���
+HDWK� � *$�����1&�����6&�����71���
+ROO\� � *$���
+RQH\VXFNOH� � $5�����*$�����/$�����2.�����71���
,ULV � $5�����2.���
/DXUHO� � $5�����)/�����/$���
/RRVHVWULIH � 9$���
/LO\ �� $5�����*$�����.<�����/$�����1&�����2.�����6&�����9$���
0DGGHU � )/���

�&RQWLQXHG�
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7DEOH������²�FRQWLQXHG��1XPEHU�RI�YDVFXODU�SODQW�VSHFLHV�E\�IDPLO\�FRQVLGHUHG�WR�EH�
H[WLUSDWHG�IURP�VHOHFWHG�6WDWHV�LQ�WKH�6RXWK��1DWXUH6HUYH������

)DPLO\� 1R��6SHFLHV )RUPHU�$UHD�RI�2FFXUUHQFH
0DOORZ � .<�����/$�����1&�����71�����7;���
0HDGRZIRDP � /$���
0HODVWRPH � *$�����7;���
0RUQLQJ�*ORU\ � 1&�����2.�����9$���
0LONZHHG � $5�����*$�����/$�����06�����1&�����2.�����7;���
0LONZRUW� � .<�����1&�����9$���
0LQW �� $5�����)/�����*$�����.<�����1&�����71�����7;�����9$���
0XVWDUG� �� $/�����*$�����.<�����/$�����06�����1&�����71�����9$���
1HWWOH� � 1&�����2.���

2UFKLG �� $5�����)/������*$�����.<�����1&�����2.�����6&�����
71���

2WKHU�)ORZHULQJ�
3ODQWV �� $/�����$5�����)/�����*$�����.<�����/$�����2.�����6&�����

7;�����9$���

3HD� �� $/�����$5�����)/�����*$�����.<�����/$�����1&�����6&�����
71�����7;�����9$���

3HSSHU� � )/���
3LQN� �� $/�����)/�����/$�����2.�����6&�����71�����9$���
3LSHZRUW� � 6&�����71���
3LWFKHUSODQW� � /$�����71���
3ODQWDLQ� � )/�����.<�����9$���
3RQGZHHG � .<�����/$�����1&�����9$���
3RWDWR � *$�����06�����2.���
3ULPURVH � *$�����.<�����9$���
5RFN�5RVH � $5�����)/�����71���
5RVH� �� $5�����*$�����06�����1&�����71�����7;�����9$���
5XH � )/���
5XVK � $/�����.<�����1&�����71���
6D[LIUDJH � $/�����.<�����/$�����1&�����71���

6HGJH �� $/�����$5�����)/�����*$�����.<������/$�����1&������
2.�����6&�����71������7;�����9$����

6SXUJH � $5�����)/���
6W��-RKQҋV�:RUW � $/�����.<�����1&�����9$���
6WRQHFURS � 1&�����71���
6XPDF� � 2.�����6&����
9DOHULDQ � 2.���
9HUEHQD � .<�����1&�����2.�����9$���
9LROHW � 2.���
:DWHU�/LO\ � 06�����1&���
:DWHU�0LOIRLO � .<���
:DWHU�3ODQWDLQ � $5�����/$�����1&�����9$���
:LOORZ � $5�����.<�����1&���
727$/ ���
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HVSHFLDOO\�ZKHUH�WKH�KDELWDW�LV�VSDUVH�RU�DW�WKH�HGJH�RI�WKH�
UDQJH�

3ODQW�VSHFLHV�WKDW�ZHUH�LQLWLDOO\�NQRZQ�IURP�VLQJOH�VSRUDGLF�
ORFDWLRQV��RU�DUH�LQFRQVSLFXRXV�PD\�HDVLO\�EH�RYHUORRNHG�LQ�
¿HOG�VXUYH\V��7KLV�LQFOXGHV�WKH�VRXWKHUQ��/LVWHUD�DXVWUDOLV��
DQG�KHDUWOHDI��/��FRUGDWD��WZD\EODGHV�RUFKLGV��SRVVLEO\�
H[WLUSDWHG�IURP�.HQWXFN\�DQG�1RUWK�&DUROLQD��UHVSHFWLYHO\��
2Q�WKH�RWKHU�KDQG��VKRZ\�RU�VSHFLDOL]HG�SODQWV�VXFK�DV�
VHOHFWHG�RUFKLGV�PD\�EH�ORVW�WKURXJK�KDELWDW�UHGXFWLRQ�DQG�
H[SORLWDWLRQ��7KHVH�LQFOXGH�VSHFLHV�LQ�WKH�JHQXV�3ODWDQWKHUD��
&KDSPDQ¶V�IULQJHG�RUFKLG��3��FKDSPDQLL���3UHVXPHG�H[WLQFW�
*HRUJLD���ZKLWH�IULQJHOHVV�RUFKLG��3��LQWHJULODELD���3UHVXPHG�
H[WLQFW�1RUWK�&DUROLQD���HDVWHUQ�SUDLULH�ZKLWH�IULQJHG�RUFKLG�
�3��OHXFRSKDHD���3UHVXPHG�H[WLQFW�2NODKRPD���VQRZ\�RUFKLG�
�3��QLYHD���3UHVXPHG�H[WLQFW�$UNDQVDV���DQG�SXUSOH�IULQJHOHVV�
RUFKLG��3��SHUDPRHQD���3UHVXPHG�H[WLQFW�6RXWK�&DUROLQD���
+DUYHVWLQJ�IURP�WKH�ZLOG�PD\�OHDG�WR�LQFUHDVLQJ�UDWHV�RI�
H[WLUSDWLRQ�RI�HFRQRPLFDOO\�LPSRUWDQW�SODQWV�LI�PDUNHW�
GHPDQGV�LQFUHDVH�IDVWHU�WKDQ�WKH�VXSSOLHV�IURP�JDUGHQ�
SRSXODWLRQV�

)RUHFDVWV�RI�8UEDQ�*URZWK��)RUHVW�/RVV���
DQG�&OLPDWH�&KDQJH

3RWHQWLDO�VRXUFHV�RI�IXWXUH�WKUHDWV�WR�ZLOGOLIH�DQG�SODQW�
FRPPXQLWLHV�LQFOXGH�IRUHVW�DQG�UDQJH�ORVV��FRDVWDO�
LQXQGDWLRQ��IRUHVW�IUDJPHQWDWLRQ�ZLWK�ODQG�GHYHORSPHQW��
DQG�JURZLQJ�XUEDQ�FHQWHUV��%HFDXVH�WKH�IRUHFDVWV�RI�XUEDQ�
JURZWK�YDU\�DFURVV�WKH�6RXWK��VSHFLHV�PD\�EH�LPSDFWHG�
GLVSURSRUWLRQDOO\��)RUHFDVW�FKDQJHV�LQ�IRUHVW�FRYHU�UHÀHFW��IRU�
WKH�PRVW�SDUW��WKH�SDWWHUQ�IRUHFDVW�IRU�XUEDQL]DWLRQ��FKDSWHU�
����$PRQJ�WKH�SRVVLEOH�IXWXUHV�GHVFULEHG�LQ�FKDSWHU����WKH�
RQH�WKDW�SUHGLFWV�WKH�KLJKHVW�ORVV�RI�IRUHVW�DQG�WKH�JUHDWHVW�
XUEDQ�JURZWK��&RUQHUVWRQH�%��ZLOO�EH�GLVFXVVHG�EHORZ��
8UEDQL]LQJ�DUHDV�RYHUODS�ZLWK�VHYHUDO�DUHDV�RI�FRQVHUYDWLRQ�
FRQFHUQ�LQ�WKH�IROORZLQJ�VXEUHJLRQV�

0LG�6RXWK²,Q�$UNDQVDV��WKH�2]DUN�2XDFKLWD�+LJKODQGV�
UHJLRQ�DURXQG�+RW�6SULQJV�DQG�/LWWOH�5RFN�LV�SUHGLFWHG�
WR�H[SHULHQFH����WR����SHUFHQW�IRUHVW�ORVV�DQG�DQ�HTXDO�
SHUFHQWDJH�RI�XUEDQ�JURZWK��7KLV�DUHD�LQFOXGHV�+RW�6SULQJV�
1DWLRQDO�3DUN�DQG�WKH�2XDFKLWD�1DWLRQDO�)RUHVW��)RUHVW�DQG�
JODGH�SODQWV�WKDW�FRXOG�EH�WKUHDWHQHG�RQ�XQSURWHFWHG�ODQGV�
LQ�WKLV�ZHVWHUQPRVW�DUHD�LQFOXGH�WKH�YXOQHUDEOH�VRXWKHUQ�
ODG\¶V�VOLSSHU��&\SULSHGLXP�NHQWXFNLHQVH��UHSRUWHG�E\�&DVH�
DQG�RWKHUV���������WKH�FODVSLQJ�WZLVWÀRZHU��6WUHSWDQWKXV�
PDFXODWXV���DQG�OHDVW�WULOOLXP��7ULOOLXP�SXVLOOXP��UHSRUWHG�E\�
7LPPHUPDQ�(UVNLQH�DQG�RWKHUV���������

8UEDQ�JURZWK�LQ�WKLV�VXEUHJLRQ�LV�IRUHFDVW�IRU�FRXQWLHV�
WKDW�VXSSRUW�WKH�&DGGR�0RXQWDLQ�VDODPDQGHU��3OHWKRGRQ�
FDGGRHQVLV���WKH�2]DUN�ELJ�HDUHG�EDW��&RU\QRUKLQXV�
WRZQVHQGLL�LQJHQV���DQG�WKH�2NODKRPD�VDODPDQGHU��(XU\FHD�
W\QHUHQVLV���$GGLWLRQDO�0LG�6RXWK�GHYHORSPHQW�DORQJ�WKH�

VRXWKHUQ�ERUGHUV�VKDUHG�E\�&URVV�7LPEHUV�DQG�:HVWHUQ�*XOI�
FRXOG�LPSDFW�D�QXPHURXV�UHSWLOHV��HVSHFLDOO\�&DJOH¶V�PDS�
WXUWOH��*UDSWHP\V�FDJOHL���ORJJHUKHDG��DQG�RWKHU�WXUWOHV��7KLV�
DUHD�DOVR�OLHV�ZLWKLQ�D�EDQG�RI�HVSHFLDOO\�KLJK�DYLDQ�ULFKQHVV�
WKDW�RFFXUV�DORQJ�WKH�7H[DV�*XOI�&RDVW�RI�WKH�&HQWUDO�)O\ZD\�

$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV²7HQ�WR�WZHQW\�¿YH�
SHUFHQW�XUEDQ�JURZWK�DQG����WR����SHUFHQW�IRUHVW�ORVV�QHDU�
1DVKYLOOH�LQ�WKH�,QWHULRU�/RZ�3ODWHDX�DQG�DURXQG�.QR[YLOOH�
DQG�$VKHYLOOH�LQ�WKH�%OXH�5LGJH�VHFWLRQ�FRXOG�WKUHDWHQ�EDWV��
VDODPDQGHUV��DQG�FRQFHQWUDWLRQV�RI�VHQVLWLYH�SODQW�VSHFLHV��
7KH�FHQWUDO�7HQQHVVHH�EDVLQ��DGMDFHQW�HVFDUSPHQW��DQG�
KLJKODQG�ULP�DURXQG�1DVKYLOOH�KDYH�SODQWV�RI�OLPHVWRQH�
JODGHV��SUDLULH�OLNH�DUHDV��DQG�IRUHVWV��7KHVH�LQFOXGH�WKH�
HQGDQJHUHG�3\QH¶V�JURXQG�SOXP��$VWUDJDOXV�ELEXOODWXV��DQG�
7HQQHVVHH�FRQHÀRZHU��(FKLQDFHD�WHQQHVVHHQVLV���ZKLFK�
DUH�HQGHPLF�WR�FHQWUDO�EDVLQ�OLPHVWRQH�JODGHV��%DVNLQ�DQG�
%DVNLQ�������6Q\GHU�DQG�RWKHUV��������

,Q�HDVWHUQ�7HQQHVVHH�DQG�ZHVWHUQ�1RUWK�&DUROLQD��IRUHVW�
ORVV��LQFUHDVHG�UHFUHDWLRQDO�XVH�DQG�UHVLGHQWLDO�GHYHORSPHQW�
QHDU�.QR[YLOOH�DQG�$VKHYLOOH�WKUHDWHQ�WR�UHGXFH�WKH�KLJK�
ELRGLYHUVLW\�RI�WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��
:DUPHU�WHPSHUDWXUHV�PD\�DOORZ�PLJUDWLRQ�RI�VRXWKHUQ�
VSHFLHV�LQWR�ORZHU�HOHYDWLRQ�VLWHV��(YHQ�WKRXJK�ODUJH�SXEOLF�
ODQG�KROGLQJV��*UHDW�6PRN\�0RXQWDLQ�1DWLRQDO�3DUN��%OXH�
5LGJH�3DUNZD\��DQG�1DQWDKDOD��3LVJDK��DQG�&KHURNHH�
1DWLRQDO�)RUHVWV��EXIIHU�DQG�SURWHFW�WKHVH�KDELWDWV��UHVLGHQWLDO�
GHYHORSPHQW�DQG�JURZLQJ�UHFUHDWLRQDO�XVH�WKUHDWHQ�SODQW�
VSHFLHV�VXFK�DV�WKH�HQGDQJHUHG�VSUHDGLQJ�DYHQV��*HXP�
UDGLDWXP���ZKLFK�LV�HQGHPLF�WR�KLJK�HOHYDWLRQ�URFN�RXWFURSV��
JUDVV\�EDOGV��DQG�FOLII�IDFHV��0XUGRFN��������:DUPHU�
WHPSHUDWXUHV��FKDQJHV�LQ�SUHFLSLWDWLRQ�RU�¿UH�UHJLPH��RU�
FOLPDWH�FKDQJH�LQGXFHG�FRPSHWLWLRQ�IURP�RIIVLWH�SODQWV�
PD\�WKUHDWHQ�VSUHDGLQJ�DYHQV��*RGW�DQG�+DPULFN�������
0XUGRFN��������DORQJ�ZLWK�RWKHU�VSHFLHV�RI�KLJK�HOHYDWLRQ�
DQG�XQLTXH�KDELWDWV�VXFK�DV�WKH�YXOQHUDEOH�IDOVH�GDQGHOLRQ�
�.ULJLD�PRQWDQD��RQ�FOLIIV��RXWFURSV��DQG�JUDVV\�EDOGV��WKH�
YXOQHUDEOH�5XJHO¶V�UDJZRUW��5XJHOLD�QXGLFDXOLV��RI�VSUXFH�
IRUHVWV��DQG�WKH�HQGDQJHUHG�6PRN\�0RXQWDLQV�PDQQDJUDVV�
�*O\FHULD�QXELJHQD��RI�KLJK�HOHYDWLRQ�VHHSV��7KH�%OXH�5LGJH�
VXSSRUWV�D�QRWDEOH����VSHFLHV�RI�VDODPDQGHUV�����RI�ZKLFK�
DUH�LPSHULOHG�RU�YXOQHUDEOH��GZDUI�EODFN�EHOOLHG�VDODPDQGHU�
�'HVPRJQDWKXV�IRONHUWVL���UHG�OHJJHG�VDODPDQGHU��3OHWKRGRQ�
VKHUPDQL���DQG�6RXWK�0RXQWDLQ�JUD\�FKHHNHG�VDODPDQGHU�
�3OHWKRGRQ�PHULGLDQXV���$Q\�ORVV�RI�KDELWDW�FRQQHFWLYLW\�ZLOO�
PDNH�PLJUDWLRQ�GLI¿FXOW�IRU�WKH�DPSKLELDQV�WKDW�RFFXU�WKHUH��

3LHGPRQW²)RUHFDVWV�RI�VXEVWDQWLDO�XUEDQ�JURZWK�����WR�
���SHUFHQW���ZLWK�VXEVWDQWLDO�ORVVHV�RI�IRUHVW�KDELWDW��FRXOG�
LPSDLU�WKH�UHODWLYHO\�KLJK�ULFKQHVV�RI�DPSKLELDQV�����WR��
���VSHFLHV�VHFWLRQ��DQG�PDPPDOV�����WR����VSHFLHV�VHFWLRQ��
WKDW�LQKDELW�WKLV�VXEUHJLRQ��6HYHUDO�VSHFLHV�RI�FRQFHUQ�
RFFXU�LQ�WKH�&HQWUDO�$SSDODFKLDQ�3LHGPRQW�������6RXWKHUQ�
$SSDODFKLDQ�3LHGPRQW�������DQG�3LHGPRQW�5LGJH�DQG�
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9DOOH\�������LQFOXGLQJ�WKH�EODFN�ZDUULRU�ZDWHUGRJ��1HFWXUXV�
DODEDPHQVLV���JUD\�P\RWLV��3HDNV�RI�2WWHU�VDODPDQGHU�
�3OHWKRGRQ�KXEULFKWL���DQG�6KHQDQGRDK�0RXQWDLQ�
VDODPDQGHU��7KH�JUHDWHU�WKDQ����SHUFHQW�XUEDQ�JURZWK�
SUHGLFWHG�IRU�$WODQWD��SDUWLFXODUO\�H[SDQVLRQ�DORQJ�,QWHUVWDWH�
���QRUWKZDUG�WRZDUG�*UHHQYLOOH��6&��FRXOG�WKUHDWHQ�SODQWV�
RI�XSODQG�IRUHVWV�DQG�RSHQLQJV��VXFK�DV�$PHULFDQ�JLQVHQJ�
�3DQD[�TXLQTXHIROLXV���+RZHYHU��PRUH�WKDQ����SHUFHQW�RI�DW�
ULVN�SODQW�VSHFLHV�LQ�WKH�IDVW�JURZLQJ�'H.DOE�DQG�*ZLQQHWW�
FRXQWLHV�DURXQG�$WODQWD�DUH�HLWKHU�DVVRFLDWHG�ZLWK�SURWHFWHG�
ODQGV�RU�ZLWK�DUHDV�WKDW�DUH�RWKHUZLVH�LQDFFHVVLEOH�IRU�
GHYHORSPHQW��H�J���JUDQLWH�RXWFURSV���

$UHDV�ZLWK�FRQFHQWUDWLRQV�RI�VHQVLWLYH�SODQW�VSHFLHV�RU�SODQW�
FRPPXQLWLHV²LQFOXGLQJ�WKH�%OXH�5LGJH�HVFDUSPHQW�DQG�
IRRWKLOOV��6RXWKHUQ�$SSDODFKLDQ�3LHGPRQW���DQG�VRXWKHUQ�
H[WHQVLRQV�RI�WKH�&XPEHUODQG�3ODWHDX�DQG�DGMDFHQW�9DOOH\�
DQG�5LGJH��3LHGPRQW�5LGJH��9DOOH\�DQG�3ODWHDX�²DUH�
SUHGLFWHG�WR�KDYH���WR����SHUFHQW�LQFUHDVH�LQ�XUEDQ�DUHD�DQG�
IRUHVW�ORVV��7KH�HVFDUSPHQW�DQG�IRRWKLOOV�DUHD��SULPDULO\�LQ�
QRUWKHUQ�6RXWK�&DUROLQD��LQFOXGHV�PRXQWDLQ�RXWFURSV�VXFK�
DV�7DEOH�5RFN�6WDWH�3DUN��JRUJHV��ODNHV��VXFK�DV�-RFDVVHH��
.HRZHH��DQG�+DUWZHOO���WKH�&KDWWRRJD�:LOG�DQG�6FHQLF�
5LYHU��DQG�WKH�JURZLQJ�XUEDQ�DUHD�DURXQG�*UHHQYLOOH��
%H\RQG�SURWHFWHG�SXEOLF�ODQGV��GHYHORSPHQW�WKUHDWHQV�SODQWV�
VXFK�DV�WKH�LPSHULOHG�2FRQHH�EHOOV��6KRUWLD�JDODFLIROLD��LQ�
UDYLQHV�DQG�VKDG\�VWUHDPEDQNV��3ODQWV�DW�ULVN�IURP�KDELWDW�
ORVV�LQ�WKH�3LHGPRQW�5LGJH�DQG�WKH�9DOOH\�DQG�3ODWHDX�
VHFWLRQ�RI�QRUWKHUQ�$ODEDPD�DQG�*HRUJLD�LQFOXGH�WKH�
HQGDQJHUHG�$ODEDPD�OHDWKHU�ÀRZHU��&OHPDWLV�VRFLDOLV��WKDW�
RFFXUV�DORQJ�URDGVLGHV�DQG�UHFHQWO\�ORJJHG�IRUHVWV��7UXVW\�
DQG�RWKHUV��������

&RDVWDO�3ODLQ²7KH�IRUHFDVW�RI�D���WR����SHUFHQW�IRUHVW�ORVV�
ZLWK�VXEVHTXHQW�XUEDQ�GHYHORSPHQW��HVSHFLDOO\�DORQJ�WKH�
$WODQWLF�DQG�*XOI�FRDVWV��WKUHDWHQV�ZLOGOLIH�DQG�WKHLU�KDELWDWV��
$UHDV�FORVH�WR�WKH�FRDVW�DOVR�DUH�DW�ULVN�RI�VWRUP�VXUJHV�DQG�
WKH�JUHDWHU�VDOLQLW\�WKDW�DFFRPSDQLHV�VHD�OHYHO�ULVH��FKDSWHU�
�����)RU�H[DPSOH��VHDEHDFK�DPDUDQWK��$PDUDQWKXV�SXPLOXV��
RQ�EDUULHU�LVODQG�GXQHV�LV�WKUHDWHQHG�E\�EHDFK�HURVLRQ�DQG�
LQXQGDWLRQ�DV�ZHOO�DV�FRQVWUXFWLRQ��8�6��'HSDUWPHQW�RI�WKH�
,QWHULRU��������0RUH�H[WHQVLYHO\��ORVV�RI�IUHVKZDWHU�HPHUJHQW�
PDUVK�DQG�SRRO�KDELWDW�WKUHDWHQV�ZLOGOLIH�VXFK�DV�WKH�PDUVK�
UDEELW��6\OYLODJXV�SDOXVWULV��DQG�VHYHUDO�ZDWHUELUGV�WKDW�
GHSHQG�RQ�WKHVH�KDELWDWV��(UZLQ�DQG�RWKHUV��������

&OLPDWH�FKDQJH�LQGXFHG�LQXQGDWLRQ�RI�PDQJURYH�IRUHVWV�
�H�J���5KL]RSKRUD�PDQJOH��$YLFHQQLD�JHUPLQDQV��RU�
/DJXQFXODULD�UDFHPRVD��DORQJ�WKH�FRDVW�RI�WKH�&RDVWDO�3ODLQ�
PD\�UHGXFH�DYDLODEOH�KDELWDW�DQG�QHVWLQJ�VXEVWUDWH�IRU�ELUGV�
VXFK�DV�WKH�IULJDWHELUG��)UHJDWD�PDJQL¿FHQV���PDQJURYH�
FXFNRR��&RFF\]XV�PLQRU���UHGGLVK�HJUHW��(JUHWWD�UXIHVFHQV���
DQG�URVHDWH�VSRRQELOO��$MDLD�DMDLD���/RVV�RI�WKLV�KDELWDW�PD\�
DOVR�LPSDFW�WKH�GLDPRQGEDFN�WHUUDSLQ��0DODFOHP\V�WHUUDSLQ��
DQG�VDOW�PDUVK�VQDNH��1HURGLD�FODUNLL���/LYH�RDN��4XHUFXV�

YLUJLQLDQD��PDULWLPH�IRUHVWV�WKDW�RFFXU�RQ�$WODQWLF�DQG�*XOI�
FRDVW�EDUULHU�LVODQGV�PD\�DOVR�EH�GHJUDGHG�E\�SUHGLFWHG�
VHD�OHYHO�ULVH��7KHVH�IRUHVWV�VHUYH�DV�LPSRUWDQW�QHVWLQJ�
KDELWDW�IRU�PDQ\�ELUGV�WKDW�IHHG�LQ�DTXDWLF�KDELWDWV�DV�ZHOO�DV�
VXSSRUWLQJ�D�GLYHUVLW\�RI�ZLQWHU�DYLIDXQD��%LUGV�DIIHFWHG�E\�
WKH�ORVV�RI�OLYH�RDN�PDULWLPH�IRUHVWV�LQFOXGH�WKH�ERDW�WDLOHG�
JUDFNOH��4XLVFDOXV�PDMRU���¿VK�FURZ��&RUYXV�RVVLIUDJXV���
JUHDW�FUHVWHG�À\FDWFKHU��0\LDUFKXV�FULQLWXV���DQG�QRUWKHUQ�
SDUXOD��3DUXOD�DPHULFDQD���2WKHU�FKDUDFWHULVWLF�VSHFLHV�RI�
WKLV�IRUHVW�DUH�WKH�EURDGKHDG�VNLQN��(XPHFHV�ODWLFHSV���JUHHQ�
WUHHIURJ��+\OD�FLQHUHD���JROGHQ�PRXVH��2FKURWRP\V�QXWWDOOL���
DQG�VRXWKHDVWHUQ�VKUHZ��6RUH[�ORQJLURVWULV���

&RDVWDO�DUHDV�DOVR�KDYH�D�PL[WXUH�RI�YHJHWDWLRQ�W\SHV��VXFK�
DV�¿UH�PDLQWDLQHG�ZHW�SLQH�VDYDQQDV�DQG�ÀDWZRRGV��VHHSV�
DQG�SRFRVLQV��PDUVKHV��VZDPSV��DQG�ERWWRPODQGV²WKDW�DUH�
KRPH�WR�GLYHUVLW\�RI�VSHFLHV�DQG�DUH�DW�ULVN�IURP�FKDQJLQJ�
¿UH�UHJLPHV�DQG�RWKHU�LQGLUHFW�HIIHFWV�RI�FOLPDWH�FKDQJH�
�FKDSWHU�����2QH�DUHD�RI�DW�ULVN�SODQW�GLYHUVLW\�LV�WKH�&DSH�
)HDU�$UFK�UHJLRQ�RI�1RUWK�DQG�6RXWK�&DUROLQD��/H%ORQG�
�������OLVWV����HQGHPLF�DQG�DQRWKHU����QHDU�HQGHPLF�SODQW�
VSHFLHV�VXFK�DV�FRDVWDO�JROGHQURG��6ROLGDJR�YLOORVLFDUSD��LQ�
FRDVWDO�HGJH�IRUHVWV�DQG�URXJKOHDI�ORRVHWULIH��/\VLPDFKLD�
DVSHUXOLIROLD��LQ�WKH�HFRWRQH�EHWZHHQ�XSODQG�SLQH�IRUHVW�DQG�
SRFRVLQ��6RUULH�DQG�RWKHUV�������LQ�WKLV�UHJLRQ��$ORQJ�WKH�
(DVWHUQ�$WODQWLF�DQG�)ORULGD�FRDVWOLQHV�WKDW�FRLQFLGH�ZLWK�
SRUWLRQV�RI�WKH�$WODQWLF�)O\ZD\��H[WHQVLYH�GHYHORSPHQW�ZLOO�
OLNHO\�HOLPLQDWH�LPSRUWDQW�VWRSRYHU�KDELWDW�IRU�VSULQJ�DQG�
IDOO�PLJUDWLQJ�ELUGV�DV�ZHOO�DV�KDELWDW�IRU�UHVLGHQW�VSHFLHV��
7KLV�FRDVWOLQH�LV�DOVR�DQ�LPSRUWDQW�QHVWLQJ�DUHD�IRU�VHD�WXUWOHV�
VXFK�DV�WKH�OHDWKHUEDFN�DQG�.HPS¶V�5LGOH\��/HSLGRFKHO\V�
NHPSLL���7KLV�IRUHFDVW�ZLOO�LPSDFW�WKH�KDELWDW�IRU����VSHFLHV�
RI�FRQVHUYDWLRQ�FRQFHUQ�LQFOXGLQJ�WKH�UHG�ZROI��URXQG�WDLOHG�
PXVNUDW��DQG�VKRUW�WDLOHG�VQDNH��/DPSURSHOWLV�H[WHQXDWD���

7KH�)ORULGD�3HQLQVXOD��HVSHFLDOO\�DURXQG�3DOP�%HDFK�DQG�
0LDPL��LV�WKUHDWHQHG�E\�SURMHFWHG����WR����SHUFHQW�XUEDQ�
JURZWK�DQG�DOVR�E\�VHD�OHYHO�ULVH��FKDSWHU������7KLV�DUHD�LV�
HFRORJLFDOO\�GLYHUVH�DQG�XQLTXH��0RQURH�DQG�0LDPL�'DGH�
FRXQWLHV�LQFOXGH�SDUW�RI�WKH�(YHUJODGHV�DQG�DUH�D�PL[�RI�
SLQH�IRUHVWV��KDPPRFNV��EHDFK�GXQH�DQG�VWUDQG��SUDLULHV��
F\SUHVV�VZDPSV��PDQJURYHV��DQG�IUHVKZDWHU�DQG�VDOWZDWHU�
PDUVKHV��7KHVH�FRXQWLHV�FRQWDLQ�VHYHQ�SODQW�VSHFLHV�OLVWHG�DV�
WKUHDWHQHG�RU�HQGDQJHUHG��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU�
�������ZKLOH�PRVW�RI�WKHP�PD\�EH�IXUWKHU�WKUHDWHQHG�E\�
XUEDQ�JURZWK�DQG�VHD�OHYHO�ULVH��PDULQH�VSHFLHV�VXFK�DV�
-RKQVRQ¶V�VHDJUDVV��+DORSKLOD�MRKQVRQLL��FRXOG�H[SDQG�
WKHLU�UDQJH��9LUQVWHLQ�DQG�+DOO��������7KH�KDELWDW�RI�
VHYHUDO�DTXDWLF�DQG�PDUVK�VSHFLHV�LQ�WKH�(YHUJODGHV�PD\�
EH�YXOQHUDEOH�WR�VHD�OHYHO�ULVH��7KLV�LQFOXGHV�WKH�FRPPRQ�
\HOORZWKURDW��*HRWKO\SLV�WULFKDV���JUHDWHU�VLUHQ��6LUHQ�
ODFHUWLQD���QRUWKHUQ�KDUULHU��&LUFXV�F\DQHXV���VTXLUUHO�
WUHHIURJ��+\OD�VTXLUHOOD���DQG�$PHULFDQ�PLQN��0XVWHOD�
YLVRQ���7KH�)ORULGD�3HQLQVXOD�DOVR�LQFOXGHV�WKH�LQODQG�/DNH�
:DOHV�5LGJH��$OWKRXJK�WKLV�DUHD�LV�SURMHFWHG�WR�KDYH�D�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

PRGHUDWH����WR����SHUFHQW��LQFUHDVH�LQ�XUEDQ�DUHD�DQG�IRUHVW�
ORVV��LWV�GLYHUVH�¿UH�PDLQWDLQHG�HFRV\VWHPV�PD\�EH�PRUH�
WKUHDWHQHG�E\�FKDQJLQJ�¿UH�UHJLPHV�WKDW�FRXOG�DFFRPSDQ\�
FOLPDWH�FKDQJH�

7KH�6RXWKHUQ�*XOI��ZKLFK�LQFOXGHV�WKH�$SDODFKLFROD�UHJLRQ�
ZHVWZDUG�WR�WKH�WLS�RI�/RXLVLDQD��LV�SURMHFWHG�IRU���WR��
���SHUFHQW�XUEDQ�JURZWK�DQG�IRUHVW�ORVV��1HDU�FRDVWDO�DUHDV�
DQG�WKH�VRXWKHUQ�SDUW�RI�/RXLVLDQD�DOVR�DUH�WKUHDWHQHG�E\�
GLUHFW�DQG�LQGLUHFW�HIIHFWV�RI�VHD�OHYHO�ULVH��2II�SURWHFWHG�
ODQGV��XSODQG�SODQW�VSHFLHV�VXFK�DV�$SDODFKLFROD�IDOVH�
URVHPDU\�DUH�WKUHDWHQHG�E\�GLVWXUEDQFHV�FDXVHG�E\�
XUEDQL]DWLRQ�DQG�RWKHU�ODQG�XVH�FKDQJHV��6RPH�UDUH�VSHFLHV�
VXFK�DV�)ORULGD�QXWPHJ�DUH�DOVR�DW�ULVN�IURP�SDWKRJHQV�
�6FKZDUW]�DQG�RWKHUV��������7KH�SURMHFWHG�XUEDQ�JURZWK�
RI�WKH�6RXWKHUQ�*XOI�LV�FRLQFLGHQW�ZLWK�WKH�KLJKHVW�WXUWOH�
GLYHUVLW\�LQ�WKH�UHJLRQ�DQG�ZLWK�HVSHFLDOO\�ULFK�DUHDV�RI�
KDELWDW�IRU�VSHFLHV�VXFK�DV�WKH�0LVVLVVLSSL�VDQGKLOO�FUDQH�
�*UXV�FDQDGHQVLV�SXOOD���

)RUHFDVWV�RI�LQFUHDVHG�XUEDQL]DWLRQ�LQ�3HQLQVXODU�)ORULGD�
ZRXOG�DIIHFW�ELUG�KDELWDW�RQ�WKH�*XOI�DQG�$WODQWLF�&RDVWV��DV�
ZHOO�DV�WKH����DPSKLELDQV�WKDW�RFFXU�LQ�WKH�QRUWKHUQ�DUHDV�RI�
WKH�6WDWH��1XPHURXV�VSHFLHV�RI�FRQVHUYDWLRQ�FRQFHUQ�FRXOG�EH�
LPSHULOHG�E\�IXWXUH�KDELWDW�ORVVHV�����VSHFLHV�LQ�WKH�6RXWKHUQ�
*XOI�DQG����VSHFLHV�LQ�WKH�)ORULGD�3HQLQVXOD��,QFOXGHG�DUH�
WKH�)ORULGD�JUDVVKRSSHU�VSDUURZ��$PPRGUDPXV�VDYDQQDUXP�
ÀRULGDQXV���)ORULGD�SDQWKHU��.H\�2U\]RP\V��2U\]RP\V�
SDOXVWULV�QDWDWRU���ULQJHG�PDS�WXUWOH��*UDSWHP\V�RFXOLIHUD���
DQG�\HOORZ�EORWFKHG�PDS�WXUWOH��*UDSWHP\V�ÀDYLPDFXODWD���

0LVVLVVLSSL�$OOXYLDO�9DOOH\²3RUWLRQV�RI�WKH�'HOWDLF�3ODLQ�
DUH�IRUHFDVW�IRU�������SHUFHQW�XUEDQ�JURZWK��ZKLOH�WKH�
+RORFHQH�'HSRVLWV�DUH�SUHGLFWHG�WR�H[SDQG�WR�D�OHVVHU�GHJUHH�
������SHUFHQW���7KLV�JURZWK�FRXOG�QHJDWLYHO\�LQÀXHQFH�WKH�
FXUUHQW�ULFKQHVV�RI�VKRUHELUGV�DQG�ZDWHUIRZO�RFFXUULQJ�
ZLWKLQ�WKH�0LVVLVVLSSL�)O\ZD\�WKDW�UXQV�WKURXJK�WKHVH�
VHFWLRQV��WKH�ZHWODQGV�RI�/RXLVLDQD�DQG�0LVVLVVLSSL�SURYLGH�
FULWLFDO�VWRSRYHU�KDELWDW�IRU�PLJUDWLQJ�ELUGV�FURVVLQJ�WKH�
*XOI�IURP�6RXWK�$PHULFD��7ZHQW\�¿YH�VSHFLHV�RI�IURJV�DQG�
WRDGV�WKDW�LQKDELW�WKH�'HOWDLF�3ODLQ�FRXOG�DOVR�EH�LPSDFWHG��
7KH�SURMHFWHG�DUHDV�RI�XUEDQ�GHYHORSPHQW�IRUHVW�ORVV�DUH�
DGMDFHQW�WR�FRQVHUYDWLRQ�SULRULW\�DUHDV�GHVLJQDWHG�IRU�KDELWDW�
HQKDQFHPHQW�IRU�WKH�WKUHDWHQHG�/RXLVLDQD�EODFN�EHDU��ZKLFK�
DUH�LQWHQGHG�WR�SURPRWH�ERWWRPODQG�IRUHVW�FRQQHFWLYLW\�
ZLWKLQ�WKH�ODQGVFDSH��/RZHU�0LVVLVVLSSL�9DOOH\�-RLQW�
9HQWXUH�)RUHVW�5HVRXUFH�&RQVHUYDWLRQ�:RUNLQJ�*URXS�
�������2WKHU�IRUHVW�GHSHQGHQW�YHUWHEUDWH�VSHFLHV�RI�FRQFHUQ�
LQ�WKLV�VXEUHJLRQ�LQFOXGH�WKH�$PHULFDQ�ZRRGFRFN��6FRORSD[�
PLQRU���LYRU\�ELOOHG�ZRRGSHFNHU��&DPSHSKLOXV�SULQFLSDOLV���
DQG�VHYHUDO�IRUHVW�LQWHULRU�VRQJELUGV�LQFOXGLQJ�WKH�6ZDLQVRQ¶V�
ZDUEOHU��/LPQRWKO\SLV�VZDLQVRQLL��

7KH�VHD�OHYHO�ULVH�SUHGLFWHG�IRU�WKH�'HOWDLF�3ODLQ�ZRXOG�
LQXQGDWH�WKH�FRDVWDO�ZHWODQG�KDELWDW�LQKDELWHG�E\�QXPHURXV�
VSHFLHV�LQFOXGLQJ�WKH�$PHULFDQ�ELWWHUQ��NLQJ�UDLO��5DOOXV�
HOHJDQV���OHDVW�ELWWHUQ��,[REU\FKXV�H[LOLV���DQG�VRXWKHUQ�
FULFNHW�IURJ��$FULV�JU\OOXV��

2YHUDOO��VRXWKHUQ�HFRV\VWHPV�ZLOO�FRQWLQXH�WR�EH�WKUHDWHQHG�
E\�IRUHVW�ORVV�DQG�XUEDQ�JURZWK��DV�ZHOO�DV�HIIHFWV�RI�FOLPDWH��
VXFK�DV�DOWHUHG�¿UH�UHJLPHV��VHD�OHYHO�ULVH��DQG�VSUHDG�RI�
SDWKRJHQV��&KDQJHV�LQ�IRUHVW�FRPPXQLWLHV�PD\�RFFXU�GXH�
WR�ZDUPLQJ�DQG�SUHFLSLWDWLRQ�SDWWHUQV��&RDVWDO�UHJLRQV��
KLJK�HOHYDWLRQ�DUHDV��VSHFLHV�RI�¿UH�PDLQWDLQHG�V\VWHPV�
�HVSHFLDOO\�QHDU�JURZLQJ�XUEDQ�FHQWHUV��DUH�HVSHFLDOO\�
DW�ULVN��7KH�YDOXH�RI�SXEOLF�DQG�SULYDWH�IRUHVW�ODQGV�IRU�WKH�
SUHVHUYDWLRQ�DQG�FRQVHUYDWLRQ�RI�WKHVH�VSHFLHV�DQG�WKHLU�
FRPPXQLWLHV�ZLOO�FRQWLQXH�WR�LQFUHDVH�LQ�WKH�IXWXUH��

)RUHFDVWV�IRU�6HOHFWHG�)RUHVW�&RPPXQLWLHV

+LJK�HOHYDWLRQ�IRUHVWV²7KHVH�IRUHVWV�DUH�GLVWULEXWHG�
DERYH�������IHHW�HOHYDWLRQ�RQ�WKH�SHDNV�RI�WKH�6RXWKHUQ�
$SSDODFKLDQV�DQG�QRUWKZDUG�LQ�WKH�$SSDODFKLDQ±&XPEHUODQG�
KLJKODQGV��6SHFLHV�LQFOXGH�UHG�VSUXFH��)RUHVW�7\SH�������UHG�
VSUXFH�EDOVDP�¿U��)RUHVW�7\SH�������HDVWHUQ�KHPORFN��)RUHVW�
7\SH�������DQG�QRUWKHUQ�KDUGZRRGV�FRQVLVWLQJ�RI�VXJDU�
PDSOH�EHHFK�\HOORZ�ELUFK��)RUHVW�7\SH������:RXGHQEHUJ�
DQG�RWKHUV��������7KH\�RFFXU�LQ�WKH�$OOHJKHQ\�0RXQWDLQV�RI�
WKH�&HQWUDO�$SSDODFKLDQV�LQ�HDVW�FHQWUDO�:HVW�9LUJLQLD�DQG�
ZHVW�FHQWUDO�9LUJLQLD��WKH�QRUWKHUQ�%OXH�5LGJH�RI�FHQWUDO�DQG�
QRUWKHUQ�9LUJLQLD��DQG�WKH�VRXWKHUQ�%OXH�5LGJH�RI�HDVWHUQ�
7HQQHVVHH��ZHVWHUQ�1RUWK�&DUROLQD��DQG�OLPLWHG�DUHDV�RI�
QRUWKHUQ�*HRUJLD�

+LJK�HOHYDWLRQ�FRPPXQLWLHV�DUH�FKDUDFWHUL]HG�E\�FRRO�
WHPSHUDWXUHV��UHODWLYHO\�KLJK�PRLVWXUH�OHYHOV�ZLWKLQ�IRUHVWV��
VKRUW�JURZLQJ�VHDVRQV��H[SRVHG�URFN�DQG�DFLGLF�VRLOV��DQG�
H[WUHPH�ZHDWKHU�HYHQWV��&DQRS\�WUHHV�DUH�RIWHQ�PLVVKDSHQ�
E\�SHUVLVWHQW�VWURQJ�ZLQGV��2SHQ��VSDUVH�WR�QR�WUHH�FDQRS\��
FRPPXQLWLHV�VXFK�DV�KHDWK�RU�JUDVV\�EDOGV�DQG�URFN�RXWFURSV�
DUH�VFDWWHUHG�WKURXJKRXW��7KH�GLVWLQFWLYH�ÀRUD�LQFOXGHV�WKH�
YXOQHUDEOH�5XJHO¶V�UDJZRUW��ZKLFK�LV�UHVWULFWHG�WR�D�IHZ�
FRXQWLHV�LQ�WKH�*UHDW�6PRN\�0RXQWDLQV��86'$�1DWLRQDO�
5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH�3ODQWV�'DWDEDVH��������DQG�
WKH�LPSHULOHG�)UDVHU�¿U��$ELHV�IUDVHUL���ZKLFK�LV�UHFRYHULQJ�
IURP�LQIHVWDWLRQ��0RRUH�DQG�RWKHUV�������E\�WKH�EDOVDP�
ZRROO\�DGHOJLG��$GHOJHV�SLFHDH��

+LJK�HOHYDWLRQ�IRUHVWV�VXSSRUW�VHYHUDO�PDPPDOV�LQFOXGLQJ�
WKH�¿VKHU��0DUWHV�SHQQDQWL���VQRZVKRH�KDUH��/HSXV�
DPHULFDQXV���QRUWKHUQ�À\LQJ�VTXLUUHO��DQG�URFN�YROH�
�0LFURWXV�FKURWRUUKLQXV���7KH�JROGHQ�FURZQHG�NLQJOHW�
�5HJXOXV�VDWUDSD���UHG�FURVVELOO��/R[LD�FXUYLURVWUD���VDZ�
ZKHW�RZO��$HJROLXV�DFDGLFXV���DQG�\HOORZ�EHOOLHG�À\FDWFKHU�
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&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

�(PSLGRQD[�ÀDYLYHQWULV��DOVR�LQKDELW�WKLV�FRPPXQLW\��
$OWKRXJK�IHZ�UHSWLOHV�FDQ�WROHUDWH�WKHVH�KDUVK�FRQGLWLRQV�
�%DLOH\�DQG�RWKHUV��������WKHUH�DUH�ORFDOO\�KLJK�SRSXODWLRQV�
RI�VHYHUDO�VDODPDQGHUV��VRPH�RI�ZKLFK�DUH�HQGHPLF�KDELWDW�
VSHFLDOLVWV�ZLWK�UHVWULFWHG�UDQJHV��6SHFLHV�LQFOXGH�WKH�
$OOHJKHQ\�0RXQWDLQ�GXVN\��'HVPRJQDWKXV�RFKURSKDHXV���
LPLWDWRU�VDODPDQGHU��'��LPLWDWRU���SLJP\�VDODPDQGHU�
�'��ZULJKWL���VKRYHO�QRVHG�VDODPDQGHU��'��PDUPRUDWXV���
6RXWKHUQ�$SSDODFKLDQ�VDODPDQGHU��3OHWKRGRQ�WH\DKDOHH���
DQG�:HOOHU¶V�VDODPDQGHU��3��ZHOOHUL���

+LJK�HOHYDWLRQ�IRUHVWV�DUH�WKUHDWHQHG�E\�DLU�SROOXWLRQ��KHDY\�
PHWDO�GHSRVLWLRQ��DFLG�SUHFLSLWDWLRQ��ZKLFK�LQÀXHQFHV�VRLO�DQG�
VWUHDP�FKHPLVWU\���QDWXUDO�GLVWXUEDQFHV�VXFK�DV�KXUULFDQHV�
DQG�ODQGVOLGHV��DQG�KRXVLQJ�GHYHORSPHQW�RQ�XQSURWHFWHG�
ODQGV��0RRUH�DQG�RWKHUV�������7XUQHU�DQG�RWKHUV�������
:HDU�DQG�%ROVWDG�������:KLWH�DQG�RWKHUV��LQ�SUHSDUDWLRQ���
5HFHQW�SUHVVXUHV�LQFOXGH�GULHU��ZDUPHU�FRQGLWLRQV�QRUPDOO\�
DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH��,EDQH]�DQG�RWKHUV�������
DQG�UHFUHDWLRQDO�DFWLYLW\�WKDW�UHVXOWV�LQ�VRLO�FRPSDFWLRQ�
DQG�SK\VLFDO�GDPDJH�WR�\RXQJ�WUHHV��7UDQL�����E���7KHVH�
IRUHVW�W\SHV�RFFXU�LQIUHTXHQWO\�LQ�WKH�)RUHVW�,QYHQWRU\�DQG�
$QDO\VLV�GDWD�WKDW�SURYLGHG�WKH�EDVHOLQH�IRU�)RUHVW�)XWXUH�
PRGHOLQJ��SUHFOXGLQJ�DQ\�DFFXUDWH�SUHGLFWLRQV�RI�IXWXUH�
FKDQJHV��1HYHUWKHOHVV��LI�SRSXODWLRQ�FHQWHUV�H[SDQG�DQG�
DLU�WHPSHUDWXUHV�ZDUP�E\������DV�SUHGLFWHG�E\�VHYHUDO�RI�
WKH�IRUHFDVWV��WKH�SUHVVXUHV�WKDW�DUH�FXUUHQWO\�DIIHFWLQJ�KLJK�
HOHYDWLRQ�IRUHVWV�DUH�OLNHO\�WR�FRQWLQXH��)RU�H[DPSOH��WKH�
&DUROLQD�QRUWKHUQ�À\LQJ�VTXLUUHOV�WKDW�LQKDELW�KLJK�HOHYDWLRQ�
VSUXFH��QRUWKHUQ�KDUGZRRGV��DQG�KHPORFN�IRUHVWV�DUH�FHGLQJ�
WHUULWRU\�WR�H[SDQGLQJ�SRSXODWLRQV�RI�VRXWKHUQ�À\LQJ�VTXLUUHOV�
�*ODXFRP\V�YRODQV��DV�ZHOO�DV�VXIIHULQJ�IURP�KXPDQ�LPSDFWV�
RQ�WKH�VL]H��TXDOLW\��DQG�FRQQHFWHGQHVV�RI�WKHLU�KDELWDW��:HLJO�
������DQG�IURP�WKH�LQIHVWDWLRQ�RI�HDVWHUQ�KHPORFN��7VXJD�
FDQDGHQVLV��E\�WKH�KHPORFN�ZRROO\�DGHOJLG��$��WVXJDH���

8SODQG�KDUGZRRG�IRUHVWV²&RUQHUVWRQH�%�IRUHFDVWV�WKH�
JUHDWHVW�ORVV�LQ�XSODQG�KDUGZRRG�IRUHVWV�FDXVHG�E\�PRGHUDWH�
SRSXODWLRQ�JURZWK��KLJK�XUEDQL]DWLRQ�GXH�WR�VWURQJ�LQFRPH�
JURZWK��DQG�IDOOLQJ�WLPEHU�SULFHV��7KH�IRUHFDVW�LV�D����SHUFHQW�
GHFUHDVH�6RXWK�ZLGH��DOWKRXJK�WKH�GRPLQDQW�IRUHVW�W\SH��RDN�
KLFNRU\�IRUHVW��LV�IRUHFDVW�WR�ORVH�RQO\���SHUFHQW�RI�LWV�DUHD�
�FKDSWHU�����

8SODQG�KDUGZRRG�IRUHVWV�RI�WKH�6RXWK�ZHUH�HVWDEOLVKHG�LQ�
WKH�����V�DQG�HDUO\�����V��/RULPHU��������7KHVH�IRUHVWV�DUH�
DJLQJ�DQG��OLNH�IRUHVWV�LQ�DOO�VXEUHJLRQV�H[FHSW�WKH�QHZO\�
SODQWHG�0LVVLVVLSSL�$OOXYLDO�9DOOH\��ZLOO�VHH�D�GHFUHDVH�LQ�
DFUHDJH�RI�PLGVXFFHVVLRQDO�IRUHVW�DQG�FRQFRPLWDQW�LQFUHDVH�
LQ�ODWH�VXFFHVVLRQDO�IRUHVW��FKDSWHU�����)RUHVW�DJLQJ��ZLWK�
LQFUHDVLQJ�WUHH�VL]HV�DQG�FDQRS\�GHYHORSPHQW��FRXOG�EHQH¿W�
LQWHULRU�VSHFLHV�WKDW�DUH�VHQVLWLYH�WR�IRUHVW�IUDJPHQWDWLRQ�DQG�
KDELWDW�SDWFK�VL]H��H[DPSOHV�LQFOXGH�WKH�JUD\�IR[��EODFN�DQG�

ZKLWH�ZDUEOHU��0QLRWLOWD�YDULD���KRRGHG�ZDUEOHU��:LOVRQLD�
FLWULQD���VFDUOHW�WDQDJHU��3LUDQJD�ROLYDFHD���DQG�ZRUP�HDWLQJ�
ZDUEOHU��+HOPLWKHURV�YHUPLYRUXV���

2YHU�ORQJHU�WLPH�LQWHUYDOV��RDN�KLFNRU\�IRUHVW�VSHFLHV�
DUH�SUHGLFWHG�WR�LQFUHDVH��'DOH�DQG�RWKHUV�������RU�VKLIW�
QRUWKZDUG��GHFUHDVLQJ�DEXQGDQFH�RI�WKLV�IRUHVW�W\SH�LQ�WKH�
6RXWK��,YHUVRQ�DQG�RWKHUV�������3UDVDG�DQG�RWKHUV��������,Q�
DGGLWLRQ��FRQWLQXHG�IRUHVW�IUDJPHQWDWLRQ�LQ�WKLV�KHDYLO\�XVHG�
IRUHVW�W\SH��PLFURFOLPDWH�FKDQJHV�DVVRFLDWHG�ZLWK�FOLPDWH�
ZDUPLQJ��DQG�JUHDWHU�UHFUHDWLRQDO�XVH�RI�WKH�IRUHVW�ZLWK�
LQFUHDVLQJ�KXPDQ�SRSXODWLRQ�JURZWK��FRXOG�WKUHDWHQ�IRUHVW�
LQWHULRU�VSHFLHV��WKHUHE\�RIIVHWWLQJ�WKH�EHQH¿WV�RI�IRUHVW�DJLQJ�

/RQJOHDI�SLQH�IRUHVWV²7KHVH�IRUHVWV�KLVWRULFDOO\�GRPLQDWHG�
&RDVWDO�3ODLQ�VLWHV�IURP�VRXWKHUQ�9LUJLQLD�WR�HDVWHUQ�7H[DV��
7KH�¿UH�PDLQWDLQHG�ORQJOHDI�SLQH±JUDVVODQG�HFRV\VWHP�
FXUUHQWO\�RFFXSLHV�OHVV�WKDQ���SHUFHQW�RI�LWV�RULJLQDO����
PLOOLRQ�DFUHV��9DQ�/HDU�DQG�RWKHUV��������1RZ�KLJKO\�
IUDJPHQWHG��WKLV�GLYHUVH��RSHQ�FDQRSLHG�HFRV\VWHP�RFFXUV�
SULPDULO\�LQ�WKH�&RDVWDO�3ODLQ�RYHU�JUDGLHQWV�IURP�ERJV�
WKURXJK�ÀDWZRRGV�WR�VDQG�ULGJHV��&RPPXQLW\�FRPSRVLWLRQ�
YDULHV�ZLWK�VRLO�PRLVWXUH�DQG�JHRJUDSK\��:LUHJUDVV�DQG�
EOXHVWHP�GRPLQDWH�WKH�KHUEDFHRXV�OD\HU�RI�ORQJOHDI�SLQH�
VDYDQQD��7KH�KHUE�OD\HU�RI�ZHW�ORQJOHDI�SLQH�IRUHVWV�LV�GLYHUVH�
DQG�LQFOXGHV�JUDVVHV��ZLOGÀRZHUV��DQG�FDUQLYRURXV�SODQWV��,Q�
PDWXUH�FRPPXQLWLHV��WKH�WUHHV�DUH�WKLQO\�GLVWULEXWHG��ÀDW�
WRSSHG��DQG�KDYH�OLPEOHVV�ORZHU�WUXQNV��

5DUH�SODQW�VSHFLHV��LQFOXGLQJ����SODQWV�OLVWHG�DV�WKUHDWHQHG�
RU�HQGDQJHUHG�E\�WKH�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��
RFFXU�LQ�HPEHGGHG�ZHWODQGV��ZHWODQG�XSODQG�HFRWRQHV��
SLQH�ÀDWZRRGV��VDYDQQDV��DQG�GU\�ULGJHV��9DQ�/HDU�DQG�
RWKHUV��������7KH�WKUHDWHQHG�RU�HQGDQJHUHG�SODQWV�LQFOXGH�
WKH�&DQE\¶V�GURSZRUW�LQ�ZHWODQGV�DQG�WKH�YXOQHUDEOH�
VDQGKLOOV�PLONYHWFK��$VWUDJDOXV�PLFKDX[LL��LQ�ORQJOHDI�
SLQH±ZLUHJUDVV�VDYDQQDV��7KH�ORQJOHDI�FRPPXQLW\�VXSSRUWV�
VHYHUDO�YHUWHEUDWHV��7KH�UHG�FRFNDGHG�ZRRGSHFNHU�RFFXUV�
LQ�WKH�RSHQ�SLQHZRRGV��%DFKPDQ¶V�VSDUURZ��$LPRSKLOD�
DHVWLYDOLV��EUHHGV�LQ�GHQVH��JUDVV\�DUHDV�ZLWK�VFDWWHUHG�WUHHV��
2WKHU�DYLIDXQD�LQFOXGH�+HQVORZ¶V�VSDUURZ��EURZQ�KHDGHG�
QXWKDWFK��6LWWD�SXVLOOD���DQG�SLQH�ZDUEOHU��'HQGURLFD�SLQXV���
&KDUDFWHULVWLF�PDPPDOV�LQFOXGH�WKH�VRXWKHUQ�VKRUW�WDLO�
VKUHZ��%ODULQD�FDUROLQHQVLV���HDVWHUQ�PROH��6FDORSXV�
DTXDWLFXV���6HPLQROH�EDW��/DVLXUXV�VHPLQROXV���QLQH�EDQGHG�
DUPDGLOOR��'DV\SXV�QRYHPFLQFWXV���IR[�VTXLUUHO��6FLXUXV�
QLJHU���PDUVK�ULFH�UDW��2U\]RP\V�SDOXVWULV���DQG�ORQJ�WDLOHG�
ZHDVHO��0XVWHOD�IUHQDWD��7UDQL�DQG�RWKHUV��������/RQJOHDI�
SLQH�FRPPXQLWLHV�VXSSRUW����DPSKLELDQV�DQG����UHSWLOHV�
�'RGG��������LQFOXGLQJ�WKH�HDVWHUQ�VSDGHIRRW��6FDSKLRSXV�
KROEURRNLL���SLQH�VQDNH��3LWXRSKLV�PHODQROHXFXV���SLQH�
ZRRGV�WUHHIURJ��+\OD�IHPRUDOLV���VDQG�VNLQN��DQG�VRXWKHUQ�
KRJQRVH�VQDNH��+HWHURGRQ�VLPXV��
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

UXIXV���FRPPRQ�JUD\�IR[��8URF\RQ�FLQHUHRDUJHQWHXV���DQG�
OHDVW�ZHDVHO��0XVWHOD�QLYDOLV��UHO\�RQ�SUH\�DVVRFLDWHG�ZLWK�
HDUO\�VXFFHVVLRQDO�KDELWDWV�

7KH�IRFXV�LQ�WKLV�VHFWLRQ�LV�RQ�\RXQJ�IRUHVW�KDELWDW�����\HDUV��
RU�OHVV���7KH�KLJK�XUEDQL]DWLRQ�KLJK�WLPEHU�SULFHV�RI�
&RUQHUVWRQH�$�IRUHFDVWV�WKH�JUHDWHVW�ORVV�RI�\RXQJ�IRUHVW�
KDELWDW�LQ�WKH�1RUWKHUQ�5LGJH�DQG�9DOOH\�VHFWLRQ�RI�9LUJLQLD��
VRXWKHUQ�)ORULGD�DQG�DVVRFLDWHG�.H\V��DQG�VFDWWHUHG�ORFDWLRQV�
LQ�WKH�1RUWKHUQ�$WODQWLF��6RXWKHUQ�$SSDODFKLDQ�3LHGPRQW��
%OXH�5LGJH��QRUWKHUQ�,QWHULRU�/RZ�3ODWHDX��DQG�0LVVLVVLSSL�
$OOXYLDO�9DOOH\��¿J����������

7KH�JUHDWHVW�JDLQ�LQ�\RXQJ�IRUHVW�LV�SUHGLFWHG�LQ�WKH�
&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQV�DQG�DGMDFHQW�6RXWKHUQ�
5LGJH�DQG�9DOOH\��$SDODFKLFROD�UHJLRQ�RI�)ORULGD��2]DUN�
2XDFKLWD�+LJKODQGV�DQG�DGMDFHQW�QRUWKHUQ�DUHD�RI�WKH�
0LVVLVVLSSL�$OOXYLDO�9DOOH\��DQG�VFDWWHUHG�DUHDV�WKURXJKRXW�
0LVVLVVLSSL�DQG�/RXLVLDQD��'LVWXUEDQFHV�WKDW�FUHDWH�RSHQ�
FDQRS\�KDELWDW�FRXOG�EHQH¿W�VRPH�IRUHVW�SODQW�VSHFLHV��
VXFK�DV�WKH�LPSHULOHG�/HVTXHUHX[¶V�PXVWDUG��/HVTXHUHOOD�
JORERVD��DV�UHSRUWHG�E\�WKH�&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ�
�����E���*DLQ�RI�\RXQJ�IRUHVW��HVSHFLDOO\�LI�DFFRPSDQLHG�
E\�ORVV�RI�PDWXUH�IRUHVW��FRXOG�WKUHDWHQ�SODQWV�DQG�DQLPDOV�
RI�IRUHVW�LQWHULRU�DQG�VSHFLDOL]HG�KDELWDWV��)RU�H[DPSOH��
/XF\�%UDXQ¶V�ZKLWH�VQDNHURRW��$JHUDWLQD�OXFLDH�EUDXQLDH��
ZKLFK�OLYHV�RQ�ZHW��VKDGHG�FOLII�OHGJHV�DQG�RYHUKDQJV�
�.UDO��������DQG�WKH�HQGDQJHUHG�%UDXQ¶V�URFNFUHVV��$UDELV�
SHUVWHOODWD��RFFXUULQJ�RQ�PRLVW�FDOFDUHRXV�IRUHVW�VORSHV�
�&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ�����D��FRXOG�EH�WKUHDWHQHG�
E\�ORFDOL]HG�FDQRS\�RSHQLQJ��LQGLUHFW�HIIHFWV�RI�ORJJLQJ��RU�
ODQG�FOHDULQJ�

',6&866,21�$1'�&21&/86,216

3DWWHUQV�RI�6SHFLHV�5LFKQHVV��,PSHULOPHQW���
DQG�([WLUSDWLRQ

7KH�ULFKQHVV�RI�VSHFLHV�LQ�WKH�6RXWK�LV�LPSUHVVLYH��ZLWK�������
QDWLYH�WHUUHVWULDO�YHUWHEUDWHV������DPSKLELDQV������ELUGV������
PDPPDOV��DQG�����UHSWLOHV��6SHFLHV�ULFKQHVV�LV�KLJKHVW�LQ�WKH�
0LG�6RXWK������VSHFLHV�LQ�����HFRV\VWHPV��DQG�WKH�&RDVWDO�
3ODLQ������VSHFLHV�LQ�����HFRV\VWHPV���UHÀHFWLQJ�ERWK�WKH�
ODUJH�DUHD�RI�WKHVH�VXEUHJLRQV�DQG�WKH�GLYHUVLW\�RI�KDELWDWV�
ZLWKLQ�WKHP�

7KH�SDWWHUQ�RI�VSHFLHV�ULFKQHVV�YDULHV�E\�WD[RQ��7KH�
GLVWULEXWLRQ�RI�DPSKLELDQV�HQFRPSDVVHV�PRXQWDLQV��
KLJKODQGV��DQG�FRDVWDO�DUHDV�DORQJ�WKH�$WODQWLF�2FHDQ�DQG�
*XOI�RI�0H[LFR��%LUG�ULFKQHVV�DORQJ�WKH�FRDVWDO�DUHDV�DQG�
ZHWODQGV�RI�WKH�$WODQWLF�2FHDQ�DQG�*XOI�RI�0H[LFR�SRLQWV�
WR�WKH�LPSRUWDQFH�RI�WKHVH�DUHDV��ZKLOH�PDPPDO�ULFKQHVV�

KLJKOLJKWV�SDWWHUQV�LQ�WKH�0LG�6RXWK�DQG�$SSDODFKLDQ�
&XPEHUODQG��,Q�FRQWUDVW��WKH�GLVWULEXWLRQ�RI�UHSWLOHV�LV�
JUHDWHVW�DFURVV�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�UHJLRQ��ZLWK�
QRWDEOH�GLIIHUHQFHV�DPRQJ�WKH�YDULRXV�VXEWD[D�

7KHUH�DUH�����WHUUHVWULDO�YHUWHEUDWH�VSHFLHV�FRQVLGHUHG�WR�
EH�RI�FRQVHUYDWLRQ�FRQFHUQ�LQ�WKH�6RXWK�����RI�WKHVH�DUH�
WKUHDWHQHG�RU�HQGDQJHUHG��+RZHYHU��WKH\�DUH�RYHUVKDGRZHG�
E\�DW�ULVN�SODQWV²PRUH�WKDQ�����DUH�VSHFLHV�RI�FRQFHUQ�DQG�
����DUH�WKUHDWHQHG�RU�HQGDQJHUHG��7KUHDWV�WR�ELRGLYHUVLW\�DUH�
RFFXUULQJ�WKURXJKRXW�WKH�UHJLRQ��SDUWLFXODUO\�LQ�WKH�&RDVWDO�
3ODLQ��0LG�6RXWK��DQG�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��

7KH�GLVWULEXWLRQ�RI�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�
FRLQFLGHV�ZLWK�DUHDV�RI�VHULRXV�FRQVHUYDWLRQ�FRQFHUQ�
DORQJ�WKH�$WODQWLF�DQG�*XOI�FRDVWV��3HQLQVXODU�)ORULGD��DQG�
6RXWKHUQ�*XOI��7KLV�SDWWHUQ�KDV�UHPDLQHG�UHODWLYHO\�VWDEOH�
DQG�KDV�EHHQ�REVHUYHG�E\�RWKHUV�XVLQJ�GLIIHUHQW�GDWD�VRXUFHV�
DQG�FULWHULD��&KDSOLQ�DQG�RWKHUV�������'REVRQ�DQG�RWKHUV�
������)ODWKHU�DQG�RWKHUV�������5XWOHGJH�DQG�RWKHUV��������
ZKLFK�VXJJHVWV�WKDW�WKH�JHRJUDSKLF�H[WHQW�RI�LGHQWL¿HG�
HQGDQJHUPHQW�ORFDWLRQV�LV�QRW�DQ�DUWLIDFW�RI�DQ\�SDUWLFXODU�
GDWD�VHW��)ODWKHU�DQG�RWKHUV�������

7KHUH�LV�DOVR�D�SDWWHUQ�RI�JHRJUDSKLF�FRLQFLGHQFH�EHWZHHQ�
WKH�)HGHUDO�VWDWXV�DQG�1DWXUH6HUYH�UDQNLQJ�VFKHPHV�IRU�ERWK�
SODQWV�DQG�YHUWHEUDWHV�ZLWK�UHJDUG�WR�WKH�$WODQWLF�DQG�*XOI�
FRDVWDO�DUHDV�DQG�WKDW�RI�3HQLQVXODU�)ORULGD��+RZHYHU��WKH�
1DWXUH6HUYH�UDQNLQJV�SURYLGH�DQ�DGGLWLRQDO�SHUVSHFWLYH�RQ�
WKH�JHRJUDSK\�RI�ULVN��SRLQWLQJ�WR�ORFDWLRQV�WKDW�DUH�HPHUJLQJ�
DV�QHZ�DUHDV�RI�FRQFHUQ��WKH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV��%OXH�5LGJH��6RXWKHUQ�5LGJH�DQG�9DOOH\��
&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQ��,QWHULRU�/RZ�3ODWHDX�
VHFWLRQV��DQG�WKH�0LG�6RXWK��2]DUN�2XDFKLWD�+LJKODQGV��
:HVW�7H[DV�%DVLQ�DQG�5DQJH�VHFWLRQV��(GZDUGV�3ODWHDX�LQ�
FHQWUDO�7H[DV��

7KH�1DWXUH6HUYH�UDQNLQJ�VFKHPH�DOVR�LGHQWL¿HG�¿YH�KRWVSRW�
DUHDV�UHSUHVHQWLQJ�WKUHDWHQHG�RU�HQGDQJHUHG�SODQW�GLYHUVLW\��
%LJ�%HQG�1DWLRQDO�3DUN�LQ�WKH�:HVW�7H[DV�%DVLQ�DQG�5DQJH��
WKH�$SDODFKLFROD�DUHD�RI�WKH�6RXWKHUQ�*XOI�&RDVW��/DNH�
:DOHV�5LGJH�DQG�WKH�DUHD�VRXWK�RI�/DNH�2NHHFKREHH�LQ�
3HQLQVXODU�)ORULGD��DQG�FRDVWDO�FRXQWLHV�RI�1RUWK�&DUROLQD�
LQ�WKH�$WODQWLF�&RDVWDO�3ODLQ��7KH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV�DOVR�FRQWDLQ�SODQW�VSHFLHV�RI�FRQFHUQ�DW�WKH�6WDWH�
OHYHO�

$FURVV�DOO�WD[D�JURXSV��KDELWDW�ORVV�DQG�GHJUDGDWLRQ�UHPDLQ�
WKH�SULPDU\�WKUHDWV�WR�PDLQWDLQLQJ�WKH�FXUUHQW�QXPEHU�RI�
SODQW�DQG�DQLPDO�VSHFLHV��'HJUDGDWLRQ�FDQ�WDNH�WKH�IRUP�RI�
HQYLURQPHQWDO�FRQWDPLQDWLRQ��VXFK�DV�ZDWHU�SROOXWLRQ��DFLG�
UDLQ��DQG�SHVWLFLGHV��DQG�DJULFXOWXUDO��XUEDQ��DQG�FRPPHUFLDO�
GHYHORSPHQW��VXFK�DV�FKDQQHO�PRGL¿FDWLRQ��LPSRXQGPHQWV��
DQG�KDELWDW�IUDJPHQWDWLRQ�DQG�LVRODWLRQ���6SHFLHV�DUH�DOVR�



���
&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

LPSDFWHG�E\�PDQ\�RWKHU�IDFWRUV�VXFK�DV�LQWURGXFWLRQ�RI�
IRUHVW�SHVWV�DQG�QRQQDWLYH�SODQWV��GLVUXSWLRQ�RI�¿UH�UHJLPHV��
FROOHFWLRQ��LQGLVFULPLQDQW�NLOOLQJ��GULYLQJ�RII�URDG�YHKLFOHV�
WKURXJK�UDUH�SODQW�FRPPXQLWLHV��FDYLQJ�LQ�PDWHUQLW\�EDW�
FDYHUQV��DQG�EXLOGLQJ�URDG�QHWZRUNV��SRZHU�OLQHV��DQG�FHOO�
WRZHUV��(DFK�VSHFLHV�YDULHV�LQ�LWV�YXOQHUDELOLW\�WR�WKHVH�
WKUHDWV��DQG�WKH�VHYHULW\�RI�WKUHDWV�RIWHQ�YDULHV�E\�VXEUHJLRQ��

1XPHURXV�SODQWV�DQG�YHUWHEUDWHV�DUH�SUHVXPHG�H[WLUSDWHG�
IURP�VHOHFWHG�6WDWHV�LQ�WKH�6RXWK��RYHU����SHUFHQW�RI�WKH�
WHUUHVWULDO�YHUWHEUDWHV�KDYH�EHHQ�DGGHG�WR�WKLV�OLVW�VLQFH�
WKH�WLPH�RI�WKH�6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��
7KH�FDXVHV�WKDW�IDFWRUHG�LQ�VSHFLHV�H[WLUSDWLRQV�DUH��LQ�WKH�
PDMRULW\�RI�FDVHV��WKH�VDPH�DV�WKRVH�WKDW�MHRSDUGL]H�VSHFLHV�
RI�FRQVHUYDWLRQ�FRQFHUQ�WRGD\��$OWKRXJK�WKH�ZLGH�VSUHDG�
ODQG�FOHDULQJ�RI�(XURSHDQ�VHWWOHPHQW�LV�QRW�RFFXUULQJ��
GUDPDWLF�XUEDQ�JURZWK�ZLWK�DFFRPSDQ\LQJ�LQIUDVWUXFWXUH�
GHYHORSPHQW�LQ�WKH�6RXWK�LV�SURMHFWHG�IRU�DOO�VXEUHJLRQV��,Q�
DGGLWLRQ��VHD�OHYHO�ULVH�PD\�IXUWKHU�UHGXFH�WKH�UDQJH�RI�SODQWV�
LQ�FRDVWDO�HVWXDULHV�DQG�PDUVKHV��

3ULRULWL]LQJ�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�HIIRUWV�RQ�DUHDV�
ZLWK�FRQFHQWUDWLRQV�RI�VSHFLHV�RI�FRQFHUQ�PD\�EH�QHHGHG�
WR�DYHUW�IXWXUH�VSHFLHV�ORVVHV��1HZ�ORQJ�WHUP�VWUDWHJLHV�
DUH�UHTXLUHG�WKDW�IRFXV�XSRQ��DQG�PLWLJDWH��PXOWLSOH�
HQYLURQPHQWDO�VWUHVVRUV�E\�LQFRUSRUDWLQJ�ZD\V�WR�SURPRWH�
ODQGVFDSH�FRQQHFWLYLW\��IDFLOLWDWH�VSHFLHV�PRYHPHQW��UHGXFH�
PRUWDOLW\��DQG�LQFUHDVH�VSHFLHV�YLDELOLW\�

)RUHFDVWV�RI�8UEDQ�*URZWK��)RUHVW�/RVV��DQG�
&OLPDWH�&KDQJH

)RUHFDVWV�RI�KXPDQ�SRSXODWLRQ�JURZWK�DQG�XUEDQ�H[SDQVLRQ�
�FKDSWHU����UDLVH�WKH�SRVVLELOLW\�RI�D�VXEVWDQWLDO�LPSDFW�RQ�
VSHFLHV�DQG�WKH�FRPPXQLWLHV�WKDW�VXSSRUW�WKHP�RYHU�WKH�QH[W�
VHYHUDO�GHFDGHV��$V�WKH�6RXWK�FRQWLQXHV�WR�JURZ��VR�DOVR�
ZLOO�WKH�QXPEHU�RI�WKUHDWV�DVVRFLDWHG�ZLWK�LQIUDVWUXFWXUH�
GHYHORSPHQW��ZDWHU�GHYHORSPHQW��ODQG�FRQYHUVLRQ��DQG�
RWKHU�HIIHFWV�RI�DQ�XUEDQL]LQJ�SRSXODWLRQ��7KH�QXPEHU�RI�
VSHFLHV�QHJDWLYHO\�DIIHFWHG�E\�WKH�ORVV�RI�IRUHVW�LV�H[SHFWHG�WR�
LQFUHDVH��7KH�JHRJUDSKLF�SDWWHUQ�RI�ULFKQHVV�DQG�LPSHULOPHQW�
LQGLFDWHV�WKDW�PDQ\�VSHFLHV�LQ�WKH�6RXWK�DUH�FOXVWHUHG�LQWR�
LGHQWL¿DEOH�DUHDV�RI�XQLTXH�ULFKQHVV��$QDO\]LQJ�WKH�RYHUODS�
RI�WKHVH�DUHDV�ZLWK�KRW�VSRWV�RI�LPSHULOHG�VSHFLHV�XQGHU�WKH�
&RUQHUVWRQH�%�SURMHFWLRQV�RI�XUEDQ�JURZWK�DQG�DVVRFLDWHG�
IRUHVW�ORVV�VXJJHVWV�WKDW�VHYHUDO�VXEUHJLRQV�PD\�H[SHULHQFH�
FRQÀLFWV�EHWZHHQ�GHYHORSPHQW�DQG�VSHFLHV�FRQVHUYDWLRQ�DQG�
PDQDJHPHQW�

�� ,Q�WKH�0LG�6RXWK��IRUHVW�ORVV�DQG�XUEDQ�JURZWK�LQ�WKH�
2]DUN�2XDFKLWD�+LJKODQGV�WKUHDWHQV�IRUHVW�SODQW�DQG�
DQLPDO�VSHFLHV��8UEDQ�GHYHORSPHQW�DORQJ�WKH�VRXWKHUQ�
ERUGHUV�VKDUHG�E\�&URVV�7LPEHUV�DQG�:HVWHUQ�*XOI�FRXOG�
LPSDFW�D�ODUJH�QXPEHU�RI�UHSWLOHV��,Q�DGGLWLRQ��WKH�DUHD�OLHV�

ZLWKLQ�D�EDQG�RI�HVSHFLDOO\�KLJK�DYLDQ�ULFKQHVV�
�� ,Q�WKH�$SSDODFKLDQ�&XPEHUODQG�KLJKODQGV��XUEDQ�JURZWK�
LQ�WKH�,QWHULRU�/RZ�3ODWHDX�RI�FHQWUDO�.HQWXFN\�DQG�
7HQQHVVHH�PD\�WKUHDWHQ�ZLOGOLIH�DQG�DVVRFLDWHG�SODQW�
VSHFLHV��)RUHVW�ORVV�PD\�GHJUDGH�IRUHVW�FRQQHFWLYLW\��
KLQGHULQJ�PLJUDWLRQ�RI�DPSKLELDQV�WKDW�DUH�DW�ULVN�IRU�
HOLPLQDWLRQ�RU�GLVSODFHPHQW��,Q�DGGLWLRQ��VXFFHVVIXO�
PDQDJHPHQW�RI�WKH�ZLOGODQG�XUEDQ�LQWHUIDFH�ZLOO�EH�
QHHGHG�WR�EDODQFH�VSHFLHV�FRQVHUYDWLRQ�ZLWK�DQWLFLSDWHG�
LQFUHDVHV�LQ�UHVLGHQWLDO�GHYHORSPHQW�DQG�UHFUHDWLRQ��$QG�
¿QDOO\��D�ZDUPLQJ�FOLPDWH�WKUHDWHQV�VSHFLHV�HQGHPLF�WR�
KLJK�HOHYDWLRQ�RXWFURSV�DQG�IRUHVWV��

�� 6XEVWDQWLDO�XUEDQ�JURZWK�LQ�WKH�3LHGPRQW�FRXOG�UHGXFH�
WKH�ULFKQHVV�RI�DPSKLELDQV�DQG�PDPPDOV��0DQDJHPHQW�RI�
VSHFLHV�RQ�SXEOLF�ODQGV�PD\�EH�KLQGHUHG�E\�WKH�SUHVVXUH�
RI�H[SDQGLQJ�KXPDQ�SRSXODWLRQV�LQ�VXUURXQGLQJ�FRXQWLHV��
ZKLOH�WKH�VPDOOHU��DQG�VKULQNLQJ��WUDFWV�W\SLFDO�RI�SULYDWH�
RZQHUVKLS�SURYLGH�OLWWOH�RSSRUWXQLW\�IRU�VXVWDLQDEOH�IRUHVW�
PDQDJHPHQW��3ODQWV�LQ�WUDQVLWLRQDO�FRPPXQLWLHV��VXFK�DV�
WKH�HVFDUSPHQW�DQG�IRRWKLOOV�RI�QRUWKHUQ�6RXWK�&DUROLQD�
RU�VRXWKHUQ�H[WHQVLRQV�RI�WKH�3ODWHDX�LQ�QRUWKHUQ�$ODEDPD�
DQG�DGMDFHQW�*HRUJLD��DOVR�DUH�DW�ULVN�IURP�KDELWDW�ORVV�DQG�
FOLPDWH�FKDQJH�

��8UEDQ�JURZWK�LQ�WKH�'HOWDLF�3ODLQ�6HFWLRQ�DW�WKH�PRXWK�
RI�WKH�0LVVLVVLSSL�5LYHU�FRXOG�QHJDWLYHO\�LPSDFW�WKH�
ULFKQHVV�RI�VKRUHELUGV�DQG�ZDWHUIRZO�RFFXUULQJ�ZLWKLQ�WKH�
ZHWODQGV�RI�WKH�0LVVLVVLSSL�)O\ZD\�DV�ZHOO�DV�KDELWDW�IRU�
WKH�/RXLVLDQD�EODFN�EHDU��6HD�OHYHO�ULVH�FRXOG�LQXQGDWH�WKH�
FRDVWDO�KDELWDW�RI�WKH�$PHULFDQ�DOOLJDWRU�DQG�QXPHURXV�
VSHFLHV�RI�IURJV�DQG�WRDGV��2QJRLQJ�UHIRUHVWDWLRQ�SURJUDPV�
VXFK�DV�UHVWRUDWLRQ�RI�ERWWRPODQG�KDUGZRRGV�ZLOO�UHPDLQ�RI�
HVSHFLDO�LPSRUWDQFH�LQ�WKH�OLJKW�RI�WKLV�IRUHFDVW�

��8UEDQ�GHYHORSPHQW�DQG�WKH�HIIHFWV�RI�VHD�OHYHO�ULVH�
WKUHDWHQ�ZLOGOLIH�KDELWDW�DQG�SODQW�VSHFLHV�LQ�WKH�$WODQWLF�
DQG�*XOI�&RDVWDO�3ODLQ�DQG�3HQLQVXODU�)ORULGD��7KH�
SURMHFWHG�LQXQGDWLRQ�DQG�ORVV�RI�PDQJURYH�DQG�FRDVWDO�
OLYH�RDN�IRUHVWV�ZRXOG�UHGXFH�QHVWLQJ�KDELWDW�IRU�VHYHUDO�
ELUGV��VQDNHV��DQG�UHSWLOHV��)RUHFDVWHG�GHYHORSPHQW�DORQJ�
WKH�FRDVWOLQH�SRUWLRQ�RI�WKH�$WODQWLF�)O\ZD\�ZLOO�OLNHO\�
HOLPLQDWH�LPSRUWDQW�VWRSRYHU�KDELWDW��DV�ZHOO�DV�QHVWLQJ�
DUHDV�IRU�VHYHUDO�LPSHULOHG�VHD�WXUWOHV��,QODQG��WKH�GLYHUVLW\�
RI�ÀRUD�LQ�¿UH�PDLQWDLQHG�&RDVWDO�3ODLQ�HFRV\VWHPV�
LV�WKUHDWHQHG�E\�XUEDQ�GHYHORSPHQW�DQG�FKDQJLQJ�¿UH�
UHJLPHV�

��8UEDQ�GHYHORSPHQW�IRUHFDVWHG�IRU�WKH�6RXWK�ZLOO�SODFH�
FRQWLQXHG�GHPDQGV�RQ�QDWXUDO�HFRV\VWHPV��VSHFLHV��DQG�
WKHLU�KDELWDWV��%LRGLYHUVLW\�RIWHQ�GHFOLQHV�DV�GHYHORSPHQW�
SURFHHGV��KDELWDWV�IRU�QDWLYH�VSHFLHV�DUH�UHSODFHG��ZKLOH�
RWKHU�KDELWDWV�DUH�PRGL¿HG�RU�GHJUDGHG��7KH�IRUHFDVWV�
DOVR�UDLVH�FRQFHUQ�IRU�FRQVHUYDWLRQ�RI�LPSHULOHG�VSHFLHV��
EULQJLQJ�XQLTXH�PDQDJHPHQW�FKDOOHQJHV�LQ�DUHDV�EHFRPLQJ�
LQFUHDVLQJO\�XUEDQL]HG�VXFK�DV�3HQLQVXODU�)ORULGD��WKH�%OXH�
5LGJH��DQG�WKH�3LHGPRQW��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

/RVVHV�RI�IRUHVWV�RQ�WKH�VRXWKHUQ�ODQGVFDSH�ZRXOG�DIIHFW�
WKH�SHUVLVWHQFH�RI�VSHFLHV�E\�FKDQJLQJ�WKH�GLVWULEXWLRQ�DQG�
DYDLODELOLW\�RI�VSDWLDO�UHVRXUFHV��,VRODWHG�SRSXODWLRQV�LQ�
IUDJPHQWHG�KDELWDW�DUH�SURQH�WR�LQEUHHGLQJ�GHSUHVVLRQ�DQG�
JHQHWLF�GULIW��WKLV�LV�HVSHFLDOO\�WUXH�IRU�WKRVH�VSHFLHV�WKDW�
FDQQRW�GLVSHUVH�ORQJ�GLVWDQFHV��6WUDWHJLF�ODQG�DFTXLVLWLRQ�
PD\�LPSURYH�KDELWDW�TXDOLW\�E\�SURPRWLQJ�FRQQHFWLYLW\�
DQG�HQDEOLQJ�PRYHPHQW�RI�KDELWDW�UHVWULFWHG�VSHFLHV��
HVSHFLDOO\�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��+DGGDG�DQG�%DXP�
������5RVHQEXUJ�DQG�RWKHUV��������7KHUH�DUH�D�QXPEHU�RI�
SROLFLHV�DQG�SURJUDPV�WKDW�SURPRWH�KDELWDW�FRQVHUYDWLRQ��
7KHVH�DSSURDFKHV�LQFOXGH�FROODERUDWLYH�FRQVHUYDWLRQ�SODQV��
ODQGRZQHU�LQFHQWLYH�SURJUDPV��DQG�FRQVHUYDWLRQ�HDVHPHQWV��

%LRGLYHUVLW\�DQG�&OLPDWH�&KDQJH

&OLPDWH�FKDQJH�UHSUHVHQWV�DQ�DGGLWLRQDO�VRXUFH�RI�VWUHVV�RQ�
WHUUHVWULDO�VSHFLHV�DQG�HFRV\VWHPV��/RYHMR\�DQG�+DQQDK�
�������&OLPDWH�VFHQDULRV�DUH�LQFRUSRUDWHG�LQWR�WKH�IRUHVW�
FRQGLWLRQ�DQG�ODQG�XVH�IXWXUHV�DQDO\VHV�GHVFULEHG�SUHYLRXVO\��
&KDSWHU���DOVR�SUHVHQWV�SURMHFWLRQV�IRU�WHPSHUDWXUH�LQFUHDVH�
DQG�YDULDELOLW\�LQ�SUHFLSLWDWLRQ�SDWWHUQV�RYHU�WKH�QH[W�FHQWXU\��
WKLV�PD\�FKDQJH�WKH�IXWXUH�GLVWULEXWLRQ�RI�PDQ\�VSHFLHV��

6SHFLHV�UHVSRQG�WR�HQYLURQPHQWDO�FRQGLWLRQV�EDVHG�RQ�
KDELWDW�QHHGV�DQG�SK\VLRORJLFDO�WROHUDQFHV��ZKLFK�LQ�WXUQ�
LQÀXHQFHV�FRPPXQLW\�FRPSRVLWLRQ��VWUXFWXUH��DQG�UHVLOLHQFH��
$�ULVH�LQ�WHPSHUDWXUH�FRXOG�LQÀXHQFH�VHDVRQDO�PRYHPHQW��
UHFUXLWPHQW��DQG�PRUWDOLW\��,QRX\H�DQG�RWKHUV��������
&KDQJHV�LQ�SKHQRORJ\��H�J���WLPLQJ�RI�UHVRXUFH�DYDLODELOLW\��
DGYDQFHV�LQ�ÀRZHULQJ�RU�QHVWLQJ�GDWHV��PD\�DOWHU�SUHGDWRU�
SUH\��FRPSHWLWLYH�LQWHUDFWLRQ��DQG�KHUELYRUH�YHJHWDWLRQ�
G\QDPLFV��

&KDUDFWHULVWLFV�RI�VSHFLHV�DW�ULVN�IURP�FOLPDWH�FKDQJH�
LQFOXGH�WKRVH�ZLWK�UHVWULFWHG�JHRJUDSKLF�UDQJH��IUDJPHQWHG�
GLVWULEXWLRQV��DQG�WKRVH�WKDW�RFFXU�DW�WKH�PDUJLQV�RI�WKHLU�
UDQJHV��2WKHU�FKDUDFWHULVWLFV�LQFOXGH�OLPLWHG�GLVSHUVDO�DELOLW\��
ORZ�JHQHWLF�GLYHUVLW\��VWURQJ�DI¿QLW\�WR�DTXDWLF�KDELWDWV��
QDUURZ�SK\VLRORJLFDO�WROHUDQFH��DQG�ODWH�PDWXUDWLRQ��0DQOH\�
DQG�7UDQL�*ULHS�������0LGJOH\�DQG�RWKHUV��������)RU�
H[DPSOH��WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV�DQG�3LHGPRQW�
KDYH�DQ�H[FHSWLRQDOO\�KLJK�GLYHUVLW\�RI�VDODPDQGHUV�
ZKRVH�HFRORJ\�LV�VWURQJO\�LQÀXHQFHG�E\�WHPSHUDWXUH�DQG�
SUHFLSLWDWLRQ��WKHUH�LV�VLJQL¿FDQW�SURMHFWHG�ORVV�RI�KLJK�
HOHYDWLRQ�KDELWDW�IRU�WKHVH�DQG�RWKHU�VSHFLHV�H[LVWLQJ�DW�
WKHLU�WKHUPDO�PD[LPD��0LODQRYLFK�DQG�RWKHUV��������)RUHVW�
DPSKLELDQV�DVVRFLDWHG�ZLWK�FRRO��PRLVW�FRQGLWLRQV�PD\�EH�
VXEMHFW�WR�PLFURFOLPDWHV�EH\RQG�WKHLU�WROHUDQFH��(SKHPHUDO�
VWUHDPV�DQG�SRQGV�PD\�EH�HVSHFLDOO\�YXOQHUDEOH�WR�GU\LQJ�
ZLWK�YDULDEOH�SUHFLSLWDWLRQ�SDWWHUQV��WKLV�PD\�DIIHFW�KDELWDW�
OLPLWDWLRQV�RI�VHYHUDO�WD[D��

0DWWKHZV�DQG�RWKHUV��������PRGHOHG�WKH�SRWHQWLDO�IXWXUH�
GLVWULEXWLRQ�RI�HDVWHUQ�ELUG�VSHFLHV�XQGHU�JOREDO�FOLPDWH�
FKDQJH��WDEOH���������&OLPDWH�FKDQJH�KDV�LQÀXHQFHG�WKH�
JHRJUDSKLF�UDQJH�RI�VSHFLHV�DORQJ�HQYLURQPHQWDO�JUDGLHQWV��
WHPSHUDWH�ELUGV�KDYH�VKLIWHG�WKHLU�UDQJHV�WR�KLJKHU�ODWLWXGHV��
DIIHFWLQJ�PLJUDWLRQ�VWUDWHJLHV�DQG�FRPPXQLW\�FRPSRVLWLRQ�
�/D6RUWH�DQG�-HW]��������6XFFHVVIXO�PLJUDWLRQ�ZLOO�GHSHQG�RQ�
WKH�UDWH�RI�FOLPDWH�FKDQJH�UHODWLYH�WR�HVVHQWLDO�KDELWDW�QHHGV�
DQG�NH\�FRPPXQLW\�LQWHUDFWLRQV��6SHFLHV�PD\�PRYH�LQWR�WKH�
KDELWDWV�RI�RWKHUV��FUHDWLQJ�QHZ�DVVHPEODJHV��7KH�HIIHFW�RI�
WKLV�PLJUDWLRQ�LV�XQNQRZQ�DW�WKLV�WLPH�

&OLPDWH�ZDUPLQJ��UDQJLQJ�EHWZHHQ�����±������&�DQG�
���±�����&��LV�SURMHFWHG�DFURVV�WKH�6RXWK�E\�������FKDSWHU�����
:DUPHU�WHPSHUDWXUHV�FRXOG�GHFUHDVH�WKH�ZLQWHU�FROG�SHULRG��
ZKLFK�OLPLWV�VRPH�VSHFLHV��EXW�LV�WROHUDWHG�E\�RWKHUV��VXFK�DV�
KLJK�HOHYDWLRQ�SODQWV��/DUFKHU�������DQG�LV�UHTXLUHG�IRU�VHHG�
JHUPLQDWLRQ�LQ�RWKHUV��:DOFN�DQG�+LGD\DWL��������$OWKRXJK�
PRGHUDWH�FKDQJH�LQ�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�LV�SURMHFWHG��
ZDUPHU�WHPSHUDWXUHV�FRXOG�LQFUHDVH�VXPPHU�GURXJKW�DQG�
¿UH�SRWHQWLDO��RU�DOORZ�OHVV�FROG�WROHUDQW�SODQW�VSHFLHV�WR�
HVWDEOLVK��,W�LV�XQOLNHO\��KRZHYHU��WKDW�WKH�ODUJH�VFDOH�VKLIWV�
LQ�IRUHVW�FRPPXQLWLHV�SUHGLFWHG�XQGHU�ORQJHU�WHUP�FOLPDWH�
ZDUPLQJ�VFHQDULRV��H�J���'DOH�DQG�RWKHUV�������ZLOO�RFFXU�
E\�������¿IW\�\HDUV�LV�D�VKRUW�WLPH�IRU�ZLGHVSUHDG�GLVSHUVDO�
DQG�JURZWK�RI�ORQJ�OLYHG�VSHFLHV��VXFK�DV�WUHHV���,Q�DGGLWLRQ��
PRUH�LPPHGLDWH�IDFWRUV�VXFK�DV�GLVWXUEDQFH��H�J���WUDPSOLQJ��
DQG�ODQG�XVH�FDQ�RYHUULGH�FOLPDWH�FKDQJH�HIIHFWV�RQ�VSHFLHV�
GLVWULEXWLRQV��)HHOH\�DQG�6LOPDQ�������

3ODQW�FRPPXQLWLHV�DW�KLJK�HOHYDWLRQV�PD\�EH�SDUWLFXODUO\�
VXVFHSWLEOH��&XUULH�������0DOFROP�DQG�RWKHUV��������ZKHUH�
ZDUPLQJ�WHPSHUDWXUHV�FDQ�OHQJWKHQ�WKH�JURZLQJ�VHDVRQ��
)RUHVW�FRPPXQLWLHV�LQ�WKH�3LHGPRQW�DQG�&RDVWDO�3ODLQ�PD\�
EH�LQÀXHQFHG�E\�FKDQJHV�LQ�¿UH�IUHTXHQF\��$OWKRXJK�VRPH�
VSHFLHV�RI�WKH�¿UH�PDLQWDLQHG�ORQJOHDI�SLQH�±�JUDVVODQG�
HFRV\VWHP�RI�WKH�&RDVWDO�3ODLQ�6XEUHJLRQ�PLJKW�EHQH¿W�IURP�
IUHTXHQW�¿UH��XUEDQ�JURZWK�DURXQG�PDMRU�FLWLHV�PD\�RYHUULGH�
FOLPDWH�FKDQJH�HIIHFWV�RQ�PXFK�RI�WKLV�HFRV\VWHP��6SHFLHV�
ZKRVH�UDQJHV�DUH�OLPLWHG�WR�FRDVWDO�DUHDV�ZLOO�EH�YXOQHUDEOH�
WR�SURMHFWHG�FKDQJHV�LQ�VHD�OHYHO�DV�ZHOO�DV�EHDFK�HURVLRQ��
6HD�OHYHO�ULVH�PD\�LQXQGDWH�EDUULHU�LVODQGV��FRDVWDO�ZHWODQGV��
DQG�PDUVKHV�RI�WKH�&RDVWDO�3ODLQ��DV�ZHOO�DV�DORQJ�WKH�HDVWHUQ�
$WODQWLF�DQG�*XOI�FRDVWV��

&RPPXQLWLHV�WKDW�VXSSRUW�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�
DUH�FXUUHQWO\�DW�ULVN�IURP�D�YDULHW\�RI�HQYLURQPHQWDO�
VWUHVVRUV��7KH�VPDOO�RU�GLVMXQFW�SRSXODWLRQV�WKDW�RIWHQ�
DFFRPSDQ\�VSHFLHV�RI�FRQVHUYDWLRQ�FRQFHUQ�DUH�OLNHO\�
WR�EH�LPSDFWHG�E\�VWRFKDVWLF�FOLPDWLF�HYHQWV��6HQVLWLYH�
VSHFLHV��LQÀXHQFHG�E\�D�QXPEHU�RI�VWUHVVRUV�GLVFXVVHG�LQ�
WKLV�FKDSWHU��PD\�QRW�KDYH�WKH�DELOLW\�WR�DGDSW�WR�D�FKDQJLQJ�



���
&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

FOLPDWH��7KXV��FOLPDWH�FKDQJH�SURMHFWLRQV�SRVH�LPSRUWDQW�
TXHVWLRQV�DERXW�IXWXUH�FKDOOHQJHV�IRU�ELRORJLFDO�GLYHUVLW\�LQ�
WKH�6RXWK��

)RUHFDVWV�RI�6SHFLDO�&RPPXQLWLHV�

+LJK�HOHYDWLRQ�IRUHVWV��ZKLFK�RFFXU�DERYH�������IHHW��DUH�WRR�
LQIUHTXHQW�WR�EH�FDSWXUHG�E\�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�
GDWD�IRU�WKLV�DVVHVVPHQW��7KLV�SURYLGHG�WKH�EDVHOLQH�IRU�)RUHVW�
)XWXUH�PRGHOLQJ��SUHFOXGLQJ�DQ\�DFFXUDWH�SUHGLFWLRQV�RI�
IXWXUH�FKDQJHV��7KHVH�IRUHVWV�WUDGLWLRQDOO\�KDYH�EHHQ�VXEMHFW�
WR�DLU�SROOXWLRQ��DFLG�GHSRVLWLRQ��DQG�QDWXUDO�GLVWXUEDQFHV��
&OLPDWH�ZDUPLQJ�DQG�KRXVLQJ�GHYHORSPHQW�PD\�UHVXOW�LQ�WKH�
ORVV�RI�HQGHPLF�VSHFLHV�RU�FKDQJHV�LQ�VSHFLHV�UDQJHV�

8SODQG�KDUGZRRG�IRUHVWV�DUH�IRUHFDVW�WR�GHFOLQH����SHUFHQW�
RYHU�WKH�UHJLRQ�XQGHU�WKH�KLJK�XUEDQL]DWLRQ�DQG�ORZ�WLPEHU�

GHPDQG�SUHGLFWLRQV�RI�&RUQHUVWRQH�%��7KH�GRPLQDQW�IRUHVW�
W\SH��RDN�KLFNRU\��LV�IRUHFDVWHG�WR�ORVH�RQO\���SHUFHQW��
+RZHYHU��GLVWULEXWLRQV�RI�RDN�KLFNRU\�IRUHVW�VSHFLHV�DUH�
SUHGLFWHG�WR�VKLIW�QRUWKZDUG��ZKLFK�FRXOG�WKUHDWHQ�IRUHVW�
LQWHULRU�VSHFLHV�RI�WKLV�ZLGHVSUHDG�DQG�KHDYLO\�XVHG�IRUHVW�
W\SH�

$OWKRXJK�VRPH�DUHDV�RI�WKH�&RDVWDO�3ODLQ�DUH�IRUHFDVWHG�
WR�ORVH�DFUHDJH�RI�ORQJOHDI�SLQH�IRUHVW�XQGHU�WKH�KLJK�
XUEDQL]DWLRQ�DQG�KLJK�WLPEHU�GHPDQG�SUHGLFWLRQV�RI�
&RUQHUVWRQH�$��RWKHU�DUHDV�VXFK�DV�VRXWK�FHQWUDO�)ORULGD�
DQG�QRUWKZHVW�$ODEDPD��DUH�SUHGLFWHG�WR�JDLQ�DFUHDJH�RI�
WKLV�IRUHVW�W\SH�DQG�DUH�SRWHQWLDO�VLWHV�IRU�H[SDQVLRQ�RI�WKH�
QXPHURXV�YHUWHEUDWHV�WKDW�LQKDELW�WKLV�FRPPXQLW\��

0DWXUDWLRQ�RI�VRXWKHUQ�IRUHVWV�UDLVHV�FRQFHUQ�DERXW�WKH�ORVV�
RI�HDUO\�VXFFHVVLRQDO�KDELWDW��&RUQHUVWRQH�$�SURMHFWV�WKH�

7DEOH������²3UHGLFWHG�LQÀXHQFH�RQ�VHOHFWHG�ELUG�VSHFLHV�EDVHG�RQ�FOLPDWH�FKDQJH�VFHQDULRV��0DWWKHZV�DQG�RWKHUV������

6FLHQWLÀF�QDPH &RPPRQ�QDPH ,QÁXHQFH�RQ�VSHFLHVD

$LPRSKLOD�DHVWLYDOLV %DFKPDQҋV�VSDUURZ ([WHQVLYH�ORVV�LQ�DEXQGDQFH��
$PPRGUDPXV�VDYDQQDUXP *UDVVKRSSHU�VSDUURZ 'HFUHDVH�LQ�DEXQGDQFH�DQG�UDQJH�
$UFKLORFKXV�FROXEULV 5XE\�WKURDWHG�KXPPLQJELUG 3RSXODWLRQ�ORVVHV�LQ�WKH�6RXWK�
%XWHR�MDPDLFHQVLV 5HG�WDLOHG�KDZN 6XEVWDQWLDO�LQFUHDVH�LQ�DEXQGDQFH�
%XWHR�SODW\SWHUXV %URDG�ZLQJHG�KDZN 6KLIW�LQ�UDQJH�ZLWK�ORVVHV�LQ�QRUWKHUQ�DUHDV�
&DSULPXOJXV�YRFLIHUXV :KLS�SRRU�ZLOO 5DQJH�H[SDQGV�QRUWKZDUG��GHFUHDVH�LQ�RYHUDOO�DEXQGDQFH�
&DWKDUXV�IXVFHVFHQV 9HHU\ 6XEVWDQWLDO�GHFUHDVH�LQ�DEXQGDQFH�DQG�FRQWUDFWLRQ�LQ�UDQJH�
&KDHWXUD�SHODJLFD &KLPQH\�VZLIW /LWWOH�FKDQJH�LQ�DEXQGDQFH�
&RFFRWKUDXVWHV�YHVSHUWLQXV (YHQLQJ�JURVEHDN 1HDU�H[WLUSDWLRQ��
&RFF\]XV�HU\WKURSWKDOPXV %ODFN�ELOOHG�FXFNRR &RQWUDFWLRQ�WR�WKH�QRUWK�
&RUDJ\SV�DWUDWXV %ODFN�YXOWXUH ([WHQVLYH�H[SDQVLRQ�QRUWKZDUG�DQG�LQFUHDVH�LQ�DEXQGDQFH�
&ROLQXV�YLUJLQLDQXV� 1RUWKHUQ�EREZKLWH ([SDQVLRQ�QRUWKZDUG�
'HQGURLFD�FHUXOHD &HUXOHDQ�ZDUEOHU 'HFUHDVH�LQ�DEXQGDQFH�DQG�VKLIW�LQ�UDQJH�QRUWKZDUG�
'HQGURLFD�GRPLQLFD <HOORZ�WKURDWHG�ZDUEOHU 'HFUHDVH�LQ�DEXQGDQFH�LQ�VRXWKHUQ�UDQJH�
+\ORFLFKOD�PXVWHOLQD :RRG�WKUXVK 5HGXFWLRQV�LQ�QXPEHUV�RYHU�LWV�UDQJH�LQ�HDVWHUQ�IRUHVWV�
,FWLQLD�PLVVLVVLSSLHQVLV 0LVVLVVLSSL�NLWH ,QFUHDVH�LQ�UDQJH�IURP�7HQQHVVHH�QRUWKZDUG�
3DVVHUFXOXV�VDQGZLFKHQVLV 6DYDQQDK�VSDUURZ 'HFUHDVH�LQ�DEXQGDQFH�DQG�UDQJH�QRUWKZDUG��
3LFRLGHV�SXEHVFHQV 'RZQ\�ZRRGSHFNHU /RVV�LQ�DEXQGDQFH�LQ�WKH�VRXWK��SRSXODWLRQ�JDLQV�WR�WKH�QRUWK�
3URJQH�VXELV 3XUSOH�PDUWLQ ,QFUHDVH�LQ�DEXQGDQFH�
6D\RUQLV�SKRHEH (DVWHUQ�SKRHEH 6KLIW�LQ�HDVWHUQ�SRSXODWLRQ�WR�QRUWKZHVW�
6LWWD�FDUROLQHQVLV� :KLWH�EUHDVWHG�QXWKDWFK ,QFUHDVH�LQ�DEXQGDQFH��H[SDQVLRQ�LQ�UDQJH�VRXWKZDUG�
6SLQXV�WULVWLV $PHULFDQ�JROGÀQFK ([WHQVLYH�ORVV�LQ�DEXQGDQFH��
7\UDQQXV�W\UDQQXV (DVWHUQ�NLQJELUG 'HFUHDVH�LQ�DEXQGDQFH�
9HUPLYRUD�FKU\VRSWHUD *ROGHQ�ZLQJHG�ZDUEOHU &RQWUDFWLRQ�LQ�UDQJH�QRUWKZDUG�

D&DQDGLDQ�&OLPDWH�&HQWHU�0RGHO�DQG�+DGOH\�&HQWHU�IRU�&OLPDWH�3UHGLFWLRQ�DQG�5HVHDUFK�0RGHO�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

JUHDWHVW�ORVV�RI�\RXQJ�IRUHVW�KDELWDW�LQ�WKH�1RUWKHUQ�5LGJH�
DQG�9DOOH\�VHFWLRQ�RI�ZHVWHUQ�9LUJLQLD��VRXWKHUQ�)ORULGD�
DQG�DVVRFLDWHG�.H\V��DQG�VFDWWHUHG�ORFDWLRQV�LQ�WKH�1RUWKHUQ�
$WODQWLF��*DLQV�DUH�IRUHFDVWHG�IRU�WKH�&XPEHUODQG�3ODWHDX�
DQG�0RXQWDLQV�DQG�DGMDFHQW�6RXWKHUQ�5LGJH�DQG�9DOOH\��
$SDODFKLFROD�UHJLRQ�RI�)ORULGD��2]DUN�2XDFKLWD�+LJKODQGV�
DQG�DGMDFHQW�QRUWKHUQ�DUHD�RI�WKH�0LVVLVVLSSL�$OOXYLDO�9DOOH\�

0DQDJHPHQW�&KDOOHQJHV

)LQDOO\��RXU�DQDO\VLV�RI�ELRGLYHUVLW\�DQG�WKH�6RXWKHUQ�
)RUHVW�)XWXUHV�SURMHFWLRQV�XQGHUVFRUHV�WKH�FKDOOHQJHV�WKDW�
UHVRXUFH�PDQDJHUV�IDFH�WR�FRQVHUYH�WKH�ULFK�VSHFLHV�OHJDF\�
RI�WKH�6RXWK��7KH�SRWHQWLDO�LPSOLFDWLRQV�GHVFULEHG�KHUHLQ�
EULQJ�XQFHUWDLQW\�DERXW�KRZ�EHVW�WR�LPSOHPHQW�IXWXUH�
FRQVHUYDWLRQ�DQG�PDQDJHPHQW�VWUDWHJLHV��$OWKRXJK�WKHUH�LV�
DQ�H[LVWLQJ�IUDPHZRUN�RI�UHJXODWLRQV�DQG�SURJUDPV�ZKLFK�
SURPRWH�VSHFLHV�FRQVHUYDWLRQ��H��J���(QGDQJHUHG�6SHFLHV�$FW��
VXVWDLQDEOH�IRUHVWU\�FHUWL¿FDWLRQ�VWDQGDUGV��DPRQJ�RWKHUV���
SUHSDULQJ�IRU�IXWXUH�JURZWK�ZLOO�UHTXLUH�QHZ�VWUDWHJLHV�WR�
SUHSDUH�IRU�WKH�FKDQJHV�LQ�ODQG�XVH��IRUHVW�FRQGLWLRQV��DQG�
XUEDQL]DWLRQ�WKDW�DUH�H[SHFWHG��)RU�H[DPSOH��H[WLQFWLRQV�
LQ�ORQJHU�OLYHG�VSHFLHV�DUH�H[SHFWHG�WR�ODJ�EHKLQG�FOLPDWH�
FKDQJH��DGDSWDWLRQ�VWUDWHJLHV�DFURVV�ODQG�RZQHUVKLSV�ZLOO�
UHTXLUH�DQWLFLSDWRU\�PHDVXUHV�WR�HQVXUH�WKH�IXWXUH�RI�WKH�
6RXWK¶V�ELRGLYHUVLW\��

1HZ�WRROV�DQG�DSSURDFKHV�WR�PDQDJLQJ�XQFHUWDLQW\�ZLOO�
EHFRPH�HVVHQWLDO��6FHQDULR�SODQQLQJ��VHQVLWLYLW\�DQDO\VLV��
RU�HFRORJLFDO�ULVN�DQDO\VLV�PD\�EHFRPH�LQFRUSRUDWHG�LQWR�
UHVRXUFH�SODQQLQJ�IRU�DUHDV�RI�FRQFHUQ��,QWHJUDWLQJ�FOLPDWH�
VFLHQFH�LQWR�ODQG�PDQDJHPHQW�SODQQLQJ�ZLOO�EH�LPSRUWDQW��
DFFRPSDQLHG�E\�PRQLWRULQJ�VWUDWHJLHV�WKDW�LGHQWLI\�SDWWHUQV�
LQ�GLVWXUEDQFH��SKHQRORJ\��DQG�VSHFLHV�UDQJH�FKDQJHV�

)XUWKHUPRUH��VWDWLF�PDQDJHPHQW�FDQ�QR�ORQJHU�EH�DVVXPHG�
�+D\ZDUG�DQG�RWKHUV��������WKDW�LV��WKH�HQYLURQPHQW�ZLOO�
FKDQJH�LQ�D�GLUHFWLRQDO�ZD\�UDWKHU�WKDQ�YDU\LQJ�DURXQG�D�
PHDQ�FRQGLWLRQ��0LOO\�DQG�RWKHUV��������7KH�SODQQLQJ�IRFXV�
ZLOO�EH�RQ�VSDWLDO�DQG�WHPSRUDO�VFDOHV�WKDW�DUH�EURDGHU�DQG�
ORQJHU�WKDQ�W\SLFDOO\�FRQVLGHUHG��$V�IXWXUH�LPSDFWV�RFFXU�
DFURVV�ODUJH�DUHDV��WKH�DSSURSULDWH�GHFLVLRQ�PDNLQJ�OHYHO�PD\�
VKLIW�WR�FRYHU�ODQGVFDSH�RU�UHJLRQDO�VFDOHV��

7KH�FRQVHUYDWLRQ�IRFXV�RQ�VSHFLHV�RI�DW�ULVN�ZLOO�FRQWLQXH�
XQWLO�ZH�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�ORVV�RI�
ELRGLYHUVLW\�DQG�HFRV\VWHP�IXQFWLRQ��UHVLOLHQFH��DQG�VWDELOLW\�
�)ODWKHU�DQG�RWKHUV��������,W�PD\�EHFRPH�FRPPRQSODFH�IRU�
PDQDJHPHQW�WR�FRQVLGHU��

�� ,PSOHPHQWDWLRQ�RI�YXOQHUDELOLW\�DVVHVVPHQWV�WR�LGHQWLI\�
VSHFLHV�DQG�FRPPXQLWLHV�DW�ULVN��LQFOXGLQJ�VWUDWHJLHV�WR�
PD[LPL]H�VSHFLHV�SHUVLVWHQFH�DQG�GLVSHUVDO��

��([DPLQDWLRQ�RI�ODQGVFDSH�FRQQHFWLYLW\�DQG�LQIUDVWUXFWXUH�
EDUULHUV�WR�PLJUDWLRQ��LQFRUSRUDWLQJ�PLWLJDWLRQ�PHDVXUHV�

LQWR�SODQQLQJ�HIIRUWV��DQG
��(QKDQFHPHQW�RI�JHQHWLF�GLYHUVLW\�WR�SURYLGH�UHVLOLHQFH�
DJDLQVW�HQYLURQPHQWDO�VWUHVVRUV�

7KH�JHRJUDSKLF�DUHD�PDQDJHG�E\�WKH�)RUHVW�6HUYLFH�LQ�WKH�
6RXWK�PDNHV�LW�RQH�RI�D�IHZ�ODQG�VWHZDUGV�WKDW�FDQ�KDYH�D�
VLJQL¿FDQW�LPSDFW�RQ�WKH�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�RI�
ELRGLYHUVLW\��7KH�DJHQF\�ZLOO�SOD\�D�VXEVWDQWLDO�UROH�LQ�WKH�
GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�DGDSWDWLRQ�VWUDWHJLHV��
1HYHUWKHOHVV��WKHUH�LV�D�QHHG�IRU�VWURQJ�FROODERUDWLRQ�
ZLWK�6WDWH�DQG�)HGHUDO�DJHQFLHV��SULYDWH�ODQGRZQHUV��DQG�
QRQJRYHUQPHQWDO�RUJDQL]DWLRQV�WR�VXFFHVVIXOO\�LPSOHPHQW�
PDQDJHPHQW�DFURVV�ODQGVFDSHV�DW�VFDOHV�QHFHVVDU\�WR�PDNH�
VXEVWDQWLYH�LPSDFWV�RQ�VSHFLHV�DQG�WKHLU�KDELWDWV��+D\ZDUG�
DQG�RWKHUV��������$�FROODERUDWLYH�DSSURDFK�LQFUHDVHV�WKH�
VFDOH�RI�UHVWRUDWLRQ�DQG�FRQVHUYDWLRQ�RQ�ERWK�SXEOLF�DQG�
SULYDWH�ODQGV��

(DFK�VSHFLHV�GLIIHUV�LQ�LWV�DELOLW\�WR�WROHUDWH�FOLPDWH�FKDQJH�
DQG�RWKHU�HQYLURQPHQWDO�VWUHVVRUV��$Q�DZDUHQHVV�RI�WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�IRUHFDVWV�DQG�WKH�JHRJUDSKLF�SDWWHUQ�
RI�VSHFLHV�RFFXUUHQFH�ZLOO�IRVWHU�SODQQLQJ�HIIRUWV�WKDW�DULVH�
IURP�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�HIIRUW��7KH�LPSOLFDWLRQV�
IRU�WKH�FRQVHUYDWLRQ�RI�VRXWKHUQ�VSHFLHV�DUH�VLJQL¿FDQW��LQ�
WKH�PLGVW�RI�D�JURZLQJ�UHJLRQ��WKH�SURYLVLRQ�RI�ELRORJLFDO�
GLYHUVLW\�ZLOO�EHFRPH�D�FULWLFDO�FRQVHUYDWLRQ�LVVXH��

.12:/('*(�$1'�,1)250$7,21�*$36

7KH�IRUHFDVWV�RI�ELRGLYHUVLW\�UHVSRQVH�ZHUH�EDVHG�RQ�FRXQW\�
OHYHO�SDWWHUQV�RI�FRLQFLGHQFH�IRU�*,6�PDSV�RI�IRUHFDVWHG�
VWUHVVRUV��VSHFLDO�IRUHVW�FRPPXQLWLHV��DQG�VSHFLHV�ULFKQHVV�
DQG�UDULW\��7KLV�VFDOH�RI�DQDO\VLV�PD\�RYHU��RU�XQGHU�SUHGLFW�
WKUHDWV�WR�VSHFLHV�WKDW�RFFXU�DW�¿QHU�VFDOHV��VXFK�DV�UDUH�
VSHFLHV�WKDW�RFFXU�DW�RQO\�D�IHZ�ORFDWLRQV�ZLWKLQ�D�FRXQW\��
RU�WKRVH�WKDW�RFFXU�LQ�VFDWWHUHG�ORFDWLRQV��%HFDXVH�WKLV�ZDV�
D�UHJLRQDO�DVVHVVPHQW��D�VHOHFWLRQ�ZDV�PDGH�HDUO\�RQ�E\�WKH�
)XWXUHV�WHDP�DV�WR�D�VXLWDEOH��PDQDJHDEOH�VFDOH��7KLV�WXUQHG�
RXW�WR�EH�WKH�FRXQW\�VFDOH�IRU�WKH�IRUHFDVW�DQG�RWKHU�DQDO\VHV��

7KH�DEVHQFH�RI�VSHFLHV�GDWD�LQ�D�FRXQW\�GRHV�QRW�QHFHVVDULO\�
PHDQ�WKH�VSHFLHV�GRHV�QRW�RFFXU�WKHUH��WKH�DUHD�PD\�QRW�KDYH�
EHHQ�LQWHQVLYHO\�LQYHQWRULHG�RU�WKHUH�PD\�EH�DQ�XQHYHQ�OHYHO�
RI�VFLHQWL¿F�NQRZOHGJH�RQ�WKH�LGHQWL¿FDWLRQ�RI�XQFRPPRQ�
VSHFLHV�RU�VXEVSHFLHV��SDUWLFXODUO\�KHUSHWRIDXQD��7KH�
IROORZLQJ�GHVFULEHV�NQRZQ�GDWD�JDSV�WKDW�6WDWH�+HULWDJH�
3URJUDPV�KDYH�SURYLGHG�WR�1DWXUH6HUYH�IRU�VSHFLHV�DW�ULVN�
�*��WR�*��RU�IHGHUDO�VWDWXV��

��)ORULGD��$FFHVV�UHVWULFWLRQV�LQ�VRPH�DUHDV�KDYH�SUHFOXGHG�
WKRURXJK�VXUYH\V�RQ�FRUSRUDWH�WLPEHUODQGV�DFURVV�QRUWK�
)ORULGD�DQG�RQ�VHYHUDO�ODUJH��RYHU��������DFUHV��SULYDWH�
UDQFKHV�LQ�FHQWUDO�)ORULGD�



���
&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

��.HQWXFN\��/LPLWHG�DFFHVV�KDV�SUHFOXGHG�VXUYH\�RQ�WKH�
)W��&DPSEHOO�PLOLWDU\�LQVWDOODWLRQ���������DFUHV��

��1RUWK�&DUROLQD��(LJKWHHQ�FRXQWLHV�KDYH�QRW�EHHQ�
V\VWHPDWLFDOO\�LQYHQWRULHG�RU�DUH�FXUUHQWO\�EHLQJ�LQYHQWRULHG��
$OH[DQGHU��$OOHJKDQ\��$QVRQ��&DOGZHOO��&DVZHOO��&KHURNHH��
&OD\��'DUH��*UDKDP��0DFRQ��0LWFKHOO��5REHVRQ��6WDQO\��
6ZDLQ��7\UUHOO��8QLRQ��:LONHV��DQG�<DQFH\�

��6RXWK�&DUROLQD��$�FRPSUHKHQVLYH�VXUYH\�KDV�QRW�EHHQ�
GRQH��WKH�PDMRULW\�RI�JDSV�DUH�RQ�SULYDWH�ODQGV�

��7HQQHVVHH��'DWD�DUH�OLPLWHG�IRU�WKH�*UHDW�6PRN\�
0RXQWDLQV�1DWLRQDO�3DUN�LQ�HDVW�7HQQHVVHH�GXH�WR�GDWD�
VHQVLWLYLW\��QR�GDWD�DUH�DYDLODEOH�IRU�)W��&DPSEHOO�LQ�QRUWK�
FHQWUDO�7HQQHVVHH�

��7H[DV��([WHQVLYH�DUHDV�RI�SULYDWHO\�RZQHG�ODQG�KDYH�QRW�
EHHQ�VXUYH\HG�

$&.12:/('*0(176

$SSUHFLDWLRQ�LV�H[WHQGHG�WR�'DYLG�6FKPLG�DQG�WKH�%LRORJLFDO�
DQG�3K\VLFDO�5HVRXUFHV�8QLW�LQ�WKH�6RXWKHUQ�5HJLRQDO�
2I¿FH�RI�WKH�)RUHVW�6HUYLFH�IRU�WKHLU�RQJRLQJ�VXSSRUW�DQG�
HQFRXUDJHPHQW��7KH�HGLWLQJ�HIIRUWV�RI�&DURO�:KLWORFN�
DQG�VXJJHVWLRQV�IURP�IRXU�DQRQ\PRXV�UHYLHZHUV�JUHDWO\�
LPSURYHG�WKH�TXDOLW\�RI�WKLV�FKDSWHU�

2XU�DSSUHFLDWLRQ�DOVR�LV�H[WHQGHG�WR�-DVRQ�0F1HHV�DW�
1DWXUH6HUYH�IRU�KLV�WLUHOHVV�HIIRUWV�VXSSO\LQJ�WKH�ELRGLYHUVLW\�
GDWD�DQG�UHODWHG�VSDWLDO�SURGXFWV��6KDZQD�5HLG��6RXWKHUQ�
5HVHDUFK�6WDWLRQ��SURYLGHG�*,6�VXSSRUW�RQ�WKH�IRUHFDVWV�RI�
VSHFLDO�IRUHVW�FRPPXQLWLHV��*DU\�:HLQ��+LJKODQGV�&DVKLHUV�
/DQGWUXVW��PDSSHG�LQLWLDO�GUDIW�PDSV�RI�VSHFLHV�ULFKQHVV�DQG�
FRQFHUQ�DUHDV��

6SHFLDO�WKDQNV�WR�%REE\�+XJJHWW��'DYH�:HDU��DQG�-RKQ�
*UHLV�IRU�WKHLU�LQYDOXDEOH�KHOS�ZKLOH�SURYLGLQJ�LQWHUSUHWDWLRQ�
RI�IRUHFDVW�DQG�)RUHVW�,QYHQWRU\�DQG�$QDO\VLV�GDWD��6WHYH�
0F1XOW\�SURYLGHG�WKH�VHD�OHYHO�ULVH�GDWD�GHVFULEHG�LQ�WKH�
IRUHFDVW�VHFWLRQ��(G�/DXUHQW��$PHULFDQ�%LUG�&RQVHUYDQF\��
FRQWDFWHG�VHYHUDO�-RLQW�9HQWXUH�DQG�%LUG�&RQVHUYDWLRQ�
5HJLRQ�FRRUGLQDWRUV�IRU�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�VWDWXV�DQG�
KDELWDW�FRQFHUQV�IRU�SULRULW\�ELUGV�LQ�VHYHUDO�VXEUHJLRQV��

)LQDOO\��RXU�DSSUHFLDWLRQ�LV�RIIHUHG�WR�$PSDSRUQ�0DWWR[�
ZKR�DVVLVWHG�ZLWK�WKH�,QWHUQHW�VHDUFKHV��VWDWXV�UDQN�XSGDWHV��
SURGXFWLRQ�RI�WDEOHV�DQG�¿JXUHV��DQG�VSHFLHV�SURR¿QJ��DQG�
WR�+DYHQ�&RRN�IRU�VHOHFWHG�WDEOH�FUHDWLRQ�DQG�PLVFHOODQHRXV�
FKHFNV��

/,7(5$785(�&,7('

$JXLODU��5���4XHVDGD��0���$VKZRUWK��/��������*HQHWLF�FRQVHTXHQFHV�RI�
� KDELWDW�IUDJPHQWDWLRQ�LQ�SODQW�SRSXODWLRQV��VXVFHSWLEOH�VLJQDOV�LQ�SODQW�
WUDLWV�DQG�PHWKRGRORJLFDO�DSSURDFKHV��0ROHFXODU�(FRORJ\����������������

%DLOH\��0�$���+ROPHV��-�1���%XKOPDQQ��.�$���0LWFKHOO��-�&��������+DELWDW�
PDQDJHPHQW�JXLGHOLQHV�IRU�DPSKLELDQV�DQG�UHSWLOHV�RI�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��3DUWQHUV�LQ�$PSKLELDQ�DQG�5HSWLOH�&RQVHUYDWLRQ��7HFKQLFDO�
3XEOLFDWLRQ�+0*����%LUPLQJKDP��$/��+LJK�&RWWRQ�3UHVV�����S�

%DVNLQ��-�0���%DVNLQ��&�&���������(FRORJ\�RI�WZR�JHRJUDSKLFDOO\�UHVWULFWHG�
$VWUDJDOXV�VSHFLHV��)DEDFHDH���$��ELEXOODWXV�DQG�$��WHQQHVVHHQVLV��RI�WKH�
(DVWHUQ�8QLWHG�6WDWHV��%ULWWRQLD��������������

%R\FH��6�*���0DUWLQ��:�+��������,QWURGXFWLRQ��WKH�VRXWKHDVWHUQ�VHWWLQJ��,Q��
0DUWLQ��:�+���%R\FH��6�*���(FKWHUQDFKW��$�&���HGV��%LRGLYHUVLW\�RI�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��XSODQG�WHUUHVWULDO�FRPPXQLWLHV��1HZ�<RUN��
-RKQ�:LOH\�������

%XFNQHU��(��������(YROXWLRQ�RI�IRUHVW�W\SHV�LQ�WKH�6RXWKHDVW��,Q��:DOGURS��
7�$���HG��3LQH�KDUGZRRG�PL[WXUH��D�V\PSRVLXP�RQ�PDQDJHPHQW�DQG�
HFRORJ\�RI�WKH�W\SH��*HQ��7HFK��5HS��6(�����$VKHYLOOH��1&��8�6��)RUHVW�
6HUYLFH��6RXWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ��������

&DVH��0�$���0ORGR]HQLHF��+�7���:DOODFH��/�(���:HOG\��7�:��������
&RQVHUYDWLRQ�JHQHWLFV�DQG�WD[RQRPLF�VWDWXV�RI�WKH�UDUH�.HQWXFN\�ODG\¶V�
VOLSSHU��&\SULSHGLXP�NHQWXFNLHQVH��2UFKLGDFHDH���$PHULFDQ�-RXUQDO�RI�
%RWDQ\����������������

&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ������D��1DWLRQDO�FROOHFWLRQ�SODQW�SUR¿OH�
IRU�$UDELV�SHUVWHOODWD���KWWS���ZZZ�FHQWHUIRUSODQWFRQVHUYDWLRQ�RUJ�
FROOHFWLRQ�FSFBYLHZSUR¿OH�DVS"&3&1XP ������>'DWH�$FFHVVHG���
-XO\��������@�����

&HQWHU�IRU�3ODQW�&RQVHUYDWLRQ������E��1DWLRQDO�FROOHFWLRQ�SODQW�SUR¿OH�
IRU�/HVTXHUHOOD�JORERVD���KWWS���ZZZ�FHQWHUIRUSODQWFRQVHUYDWLRQ�RUJ�
FROOHFWLRQ�FSFBYLHZSUR¿OH�DVS"&3&1XP ������>'DWH�$FFHVVHG���
-XO\��������@���

&KDSOLQ��6�-���*HUUDUG��5�$���:DWVRQ��+�0��>DQG�RWKHUV@��������7KH�
JHRJUDSK\�RI�LPSHULOPHQW��,Q��6WHLQ��%�$���.XWQHU��/�6���$GDPV��-�6���
HGV��3UHFLRXV�KHULWDJH��WKH�VWDWXV�RI�ELRGLYHUVLW\�LQ�WKH�8QLWHG�6WDWHV��
1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV����������

&KDSPDQ��5��������1RUWKHUQ�ORQJ�HDUHG�P\RWLV��,Q��7UDQL��0�.���)RUG��
:�0���&KDSPDQ��%�5���HGV��������7KH�ODQG�PDQDJHU¶V�JXLGH�WR�WKH�
PDPPDOV�RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�&RQVHUYDQF\��
6RXWKHDVWHUQ�5HJLRQ�����±����

&UDZIRUG��%�$���/XFDVK��&�)���+HQU\��9�*��������5HG�:ROI��,Q��'LFNVRQ��
-���HG��:LOGOLIH�RI�WKH�6RXWKHUQ�IRUHVWV��KDELWDW�DQG�PDQDJHPHQW��%ODLQH��
:$��+DQFRFN�+RXVH�3XEOLVKLQJ����������

&XUULH��'�-��������3URMHFWHG�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�SDWWHUQV�RI�
YHUWHEUDWH�DQG�WUHH�VSHFLHV�ULFKQHVV�LQ�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV��
(FRV\VWHPV�������������

'DOH��9�+���7KDUS��0�/���/DQQRP��.�2���+RGJHV��'�*��������0RGHOLQJ�
WUDQVLHQW�UHVSRQVH�RI�IRUHVWV�WR�FOLPDWH�FKDQJH��6FLHQFH�RI�WKH�7RWDO�
(QYLURQPHQW��������������������

'HOFRXUW��3�$���'HOFRXUW��+�5���0RUVH��'�)���0RUVH��3�$��������+LVWRU\��
HYROXWLRQ��DQG�RUJDQL]DWLRQ�RI�YHJHWDWLRQ�DQG�KXPDQ�FXOWXUH��,Q��
0DUWLQ��:�+���%R\FH��6�*���(FKWHUQDFKW��$�&���HGV��%LRGLYHUVLW\�RI�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��ORZODQG�WHUUHVWULDO�FRPPXQLWLHV��1HZ�<RUN��
-RKQ�:LOH\��������

'REVRQ��$�3���5RGULJXH]��-�3���5REHUWV��:�0���:LOFRYH��'�6��������
*HRJUDSKLF�GLVWULEXWLRQ�RI�HQGDQJHUHG�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��
6FLHQFH���������������

'RGG��&�.���-U��������5HSWLOHV�DQG�DPSKLELDQV�LQ�WKH�HQGDQJHUHG�ORQJOHDI��
SLQH�HFRV\VWHP��,Q��/D5RH��(�7���)DUULV��*�6���3XFNHWW��&�(��>DQG�RWKHUV@��
HGV��2XU�OLYLQJ�UHVRXUFHV��D�UHSRUW�WR�WKH�QDWLRQ�RQ�WKH�GLVWULEXWLRQ��
DEXQGDQFH��DQG�KHDOWK�RI�8�6��SODQWV��DQLPDOV��DQG�HFRV\VWHPV��
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��1DWLRQDO�%LRORJLFDO�
6HUYLFH����������

(UQVW��&�+���%DUERXU��5�:���/RYLFK��-�(��������7XUWOHV�RI�WKH�8QLWHG�6WDWHV�
DQG�&DQDGD��:DVKLQJWRQ��'&��6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV������S�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

(UZLQ��5�0���&DKRRQ��'�5���3URVVHU��'�-��>DQG�RWKHUV@��������6XUIDFH�
HOHYDWLRQ�G\QDPLFV�LQ�YHJHWDWHG�6SDUWLQD�PDUVKHV�YHUVXV�XQYHJHWDWHG�
WLGDO�SRQGV�DORQJ�WKH�PLG�$WODQWLF�FRDVW��86$��ZLWK�LPSOLFDWLRQV�WR�
ZDWHUELUGV��(VWXDULHV�DQG�&RDVWV�����������������

)HHOH\��.�-���6LOPDQ��0�5��������/DQG�XVH�DQG�FOLPDWH�FKDQJH�HIIHFWV�RQ�
SRSXODWLRQ�VL]H�DQG�H[WLQFWLRQ�ULVN�RI�$QGHDQ�SODQWV��*OREDO�&KDQJH�
%LRORJ\��������������������

)ODWKHU��&�+���.QRZOHV��0�6���0F1HHV��-��������*HRJUDSKLF�SDWWHUQV�RI�
DW�ULVN�VSHFLHV��D�WHFKQLFDO�GRFXPHQW�VXSSRUWLQJ�WKH�8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH�,QWHULP�8SGDWH�RI�WKH������53$�$VVHVVPHQW��
*HQ��7HFK��5HS��5056�*75������)RUW�&ROOLQV��&2��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ�����S�

)RUG��:�0���&KDSPDQ��%�5��������,QGLDQD�P\RWLV��,Q��7UDQL��0�.���)RUG��
:�0���&KDSPDQ��%�5���HGV��������7KH�ODQG�PDQDJHU¶V�JXLGH�WR�WKH�
PDPPDO¶V�RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�&RQVHUYDQF\��
6RXWKHDVWHUQ�5HJLRQ�����±����

)ULGOH\��-�'���6HQIW��$�5���3HHW��5�.��������9HJHWDWLRQ�VWUXFWXUH�RI�¿HOG�
PDUJLQV�DQG�DGMDFHQW�IRUHVWV�LQ�DJULFXOWXUDO�ODQGVFDSHV�RI�WKH�1RUWK�
&DUROLQD�3LHGPRQW��&DVWDQHD�����������������

*LEERQV��-�:���%XKOPDQQ��.�$��������5HSWLOHV�DQG�DPSKLELDQV��
,Q��'LFNVRQ��-���HG��:LOGOLIH�RI�WKH�VRXWKHUQ�IRUHVWV��KDELWDW�DQG�
PDQDJHPHQW��%ODLQH��:$��+DQFRFN�+RXVH�3XEOLVKLQJ����������

*RGW��0�-�:���+DPULFN��-�/��������$OOR]\PH�YDULDWLRQ�LQ�WZR�*UHDW�6PRN\�
0RXQWDLQ�HQGHPLFV��*O\FHULD�QXELJHQD�DQG�5XJHOOD�QXGLFDXOLV��-RXUQDO�
RI�+HUHGLW\��������������

*RGW��0�-�:���-RKQVRQ��%�5���+DPULFN��-�/��������*HQHWLF�GLYHUVLW\�
DQG�SRSXODWLRQ�VL]H�LQ�IRXU�UDUH�VRXWKHUQ�$SSDODFKLDQ�SODQW�VSHFLHV��
&RQVHUYDWLRQ�%LRORJ\�����������������

*XLUDGR��0���3LQR��-���5RGj��)��������8QGHUVWRU\�SODQW�VSHFLHV�ULFKQHVV�
DQG�FRPSRVLWLRQ�LQ�PHWURSROLWDQ�IRUHVW�DUFKLSHODJRV��HIIHFWV�RI�IRUHVW�
VL]H��DGMDFHQW�ODQG�XVH�DQG�GLVWDQFH�WR�WKH�HGJH��*OREDO�(FRORJ\�DQG�
%LRJHRJUDSK\���������������

+DGGDG��1�0���%DXP��.�$��������$Q�H[SHULPHQWDO�WHVW�RI�FRUULGRU�HIIHFWV�
RQ�EXWWHUÀ\�GHQVLWLHV��(FRORJLFDO�$SSOLFDWLRQ�����������������

+DUYH\��0�-���6DXJH\��'�$��������%DWV��,Q��'LFNVRQ��-���HG��:LOGOLIH�RI�WKH�
VRXWKHUQ�IRUHVWV��KDELWDW�DQG�PDQDJHPHQW��%ODLQH��:$��+DQFRFN�+RXVH�
3XEOLVKLQJ����������S�

+D\ZDUG��*�'���)ODWKHU��&�+���8ORWK��(��>DQG�RWKHUV@��������0DQDJLQJ�¿VK�
DQG�ZLOGOLIH�KDELWDW�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH�SHUVSHFWLYH��1RUWK�$PHULFDQ�:LOGOLIH�DQG�
1DWXUDO�5HVRXUFHV�&RQIHUHQFH��������������

+HDO\��5�*��������&RPSHWLWLRQ�IRU�ODQG�LQ�WKH�$PHULFDQ�VRXWK��DJULFXOWXUH��
KXPDQ�VHWWOHPHQW��DQG�WKH�HQYLURQPHQW��:DVKLQJWRQ��'&��7KH�
&RQVHUYDWLRQ�)RXQGDWLRQ������S�

+HUULJ��-���6KXWH��3��������$TXDWLF�DQLPDOV�DQG�WKHLU�KDELWDWV��,Q��:HDU��
'�1���*UHLV��-�*���HGV��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��7HFK��
5HS��656�����$VKHYLOOH��1&��8�6�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ����������

+RQX��<�$�.���&KDQG\��6���*LEVRQ��'�-��������2FFXUUHQFH�RI�QRQ�QDWLYH�
VSHFLHV�GHHS�LQ�QDWXUDO�DUHDV�RI�WKH�6KDZQHH�1DWLRQDO�)RUHVW��6RXWKHUQ�
,OOLQRLV��86$��1DWXUDO�$UHDV�-RXUQDO�����������������

,EDQH]��,���&ODUN��-�6���/D'HDX��6���+LOOH5LV/DPEHUV��-��������([SORLWLQJ��
WHPSRUDO�YDULDELOLW\�WR�XQGHUVWDQG�WUHH�UHFUXLWPHQW�UHVSRQVH�WR�FOLPDWH�
FKDQJH��(FRORJLFDO�0RQRJUDSKV��������������

,QRX\H��'�:���%DUU��%���$UPLWDJH��.�%���,QRX\H��%�'��������&OLPDWH�FKDQJH�
LV�DIIHFWLQJ�DOWLWXGLQDO�PLJUDQWV�DQG�KLEHUQDWLQJ�VSHFLHV��3URFHHGLQJV�RI�
WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�������������������

,QWHUQDWLRQDO�8QLRQ�IRU�&RQVHUYDWLRQ�RI�1DWXUH��������,QWHUQDWLRQDO�8QLRQ�
IRU�&RQVHUYDWLRQ�RI�1DWXUH�5HG�OLVW�RI�WKUHDWHQHG�VSHFLHV��9HUVLRQ�
��������KWWS���ZZZ�LXFQUHGOLVW�RUJ��>'DWH�DFFHVVHG��-XO\��������@�

,YHUVRQ��/�5���3UDVDG��$�0���0DWWKHZV��6�1���3HWHUV��0��������(VWLPDWLQJ�
SRWHQWLDO�KDELWDW�IRU�����HDVWHUQ�8�6��WUHH�VSHFLHV�XQGHU�VL[�FOLPDWH�
VFHQDULRV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW����������������

.UDO��5�'��������$VWHUDFHDH��(XSDWRULXP�OXFLDH�EUDXQLDH�)HUQDOG�
>(QGDQJHUHG�VSHFLHV��SHUHQQLDO�SODQWV�RI�VKDGHG�VDQGVWRQH�OHGJHV�
LQ�.HQWXFN\�DQG�7HQQHVVHH@��,Q��.UDO��5�'���HG��$�UHSRUW�RQ�VRPH�
UDUH��WKUHDWHQHG��RU�HQGDQJHUHG�IRUHVW�UHODWHG�YDVFXODU�SODQWV�RI�WKH�
6RXWK��7HFKQLFDO�SXEOLFDWLRQ�5��73��$WODQWD��*$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ������������

/DUFKHU��:���.DLQPXOOHU��&���:DJQHU��-��������6XUYLYDO�W\SHV�RI�KLJK�
PRXQWDLQ�SODQWV�XQGHU�H[WUHPH�WHPSHUDWXUHV��)ORUD���������������

/D6RUWH��)���-HW]��:��������$YLDQ�GLVWULEXWLRQV�XQGHU�FOLPDWH�FKDQJH��
WRZDUGV�LPSURYHG�SURMHFWLRQV���-RXUQDO�RI�([SHULPHQWDO�%LRORJ\���
�������������

/H%ORQG��5�-��������(QGHPLF�SODQWV�RI�WKH�&DSH�)HDU�$UFK�5HJLRQ��
&DVWDQHD������������

/RULPHU��&�*��������+LVWRULFDO�DQG�HFRORJLFDO�UROHV�RI�GLVWXUEDQFH�LQ�
HDVWHUQ�1RUWK�$PHULFDQ�IRUHVWV��������\HDUV�RI�FKDQJH��:LOGOLIH�6RFLHW\�
%XOOHWLQ�����������������

/RYHMR\��7�(���+DQQDK��/�-���HGV��������&OLPDWH�FKDQJH�DQG�ELRGLYHUVLW\��
1HZ�+DYHQ��&2��<DOH�8QLYHUVLW\�3UHVV������S�

/RZHU�0LVVLVVLSSL�9DOOH\�-RLQW�9HQWXUH�)RUHVW�5HVRXUFH�&RQVHUYDWLRQ�
:RUNLQJ�*URXS���������5HVWRUDWLRQ��PDQDJHPHQW��DQG�PRQLWRULQJ�RI�
IRUHVW�UHVRXUFHV�LQ�WKH�0LVVLVVLSSL�$OOXYLDO�YDOOH\��UHFRPPHQGDWLRQV�IRU�
HQKDQFLQJ�ZLOGOLIH�KDELWDW��9LFNVEXUJ��06��/68�3ULQWLQJ�6HUYLFHV�����S�

0DF$UWKXU��5���:LOVRQ��(��������7KH�WKHRU\�RI�LVODQG�ELRJHRJUDSK\��
3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV������S�

0DOFROP��-�5���/LX��&���1HLOVRQ��5�3��>DQG�RWKHUV@��������*OREDO�ZDUPLQJ�
DQG�H[WLQFWLRQV�RI�HQGHPLF�VSHFLHV�IURP�ELRGLYHUVLW\�KRWVSRWV��
&RQVHUYDWLRQ�%LRORJ\�����������������

0DQOH\��3�1���7UDQL�*ULHS��0�.��������%LRGLYHUVLW\�DQG�FOLPDWH�FKDQJH��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��&OLPDWH�&KDQJH�
5HVRXUFH�&HQWHU��KWWS���ZZZ�IV�IHG�XV�FFUF�WRSLFV�ELRGLYHUVLW\�VKWPO��
>'DWH�$FFHVVHG��-XO\��������@�

0DWODFN��*�5��������9HJHWDWLRQ�G\QDPLFV�RI�WKH�IRUHVW�HGJH��WUHQGV�LQ�VSDFH�
DQG�VXFFHVVLRQDO�WLPH��-RXUQDO�RI�(FRORJ\��������������

0DWWKHZV��6���2¶&RQQRU��5���,YHUVRQ��/���3UDVDG��$��������$WODV�RI�
FOLPDWH�FKDQJH�HIIHFWV�LQ�����ELUG�VSHFLHV�RI�WKH�(DVWHUQ�8QLWHG�6WDWHV��
*HQ��7HFK��5HS��1(������1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�5HVHDUFK�6WDWLRQ������S�

0F&D\��7�6��������&RWWRQ�PRXVH��3HURP\VFXV�JRVV\SLQXV���,Q��7UDQL��0�.���
)RUG��:�0���&KDSPDQ��%�5���HGV��������7KH�ODQG�PDQDJHU¶V�JXLGH�WR�
WKH�PDPPDO¶V�RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�&RQVHUYDQF\��
6RXWKHDVWHUQ�5HJLRQ����������

0F1HHV��-��������0HWDGDWD�IRU�WKH�8�6��)RUHVW�6HUYLFH��6RXWKHUQ�)RUHVW�
)XWXUHV�DVVHVVPHQW�VSHFLHV�GDWDVHW��1DWXUH6HUYH�FHQWUDO�GDWDEDVHV��-XO\�
�����������$UOLQJWRQ��9$��1DWXUH6HUYH�����S��KWWS���ZZZ�VUV�IV�XVGD�JRY�
IXWXUHV�GDWD���>'DWH�DFFHVVHG��-XO\���������@�

0LGJOH\��*�)���+DQQDK��/���0LOODU��'��>DQG�RWKHUV@��������$VVHVVLQJ�WKH�
YXOQHUDELOLW\�RI�VSHFLHV�ULFKQHVV�WR�DQWKURSRJHQLF�FOLPDWH�FKDQJH�LQ�D�
ELRGLYHUVLW\�KRWVSRW��*OREDO�(FRORJ\�DQG�%LRJHRJUDSK\��������������

0LODQRYLFK��-�5���3HWHUPDQ��:�(���1LEEHOLQN��1�3���0DHU]��-�&���������
3URMHFWHG�ORVV�RI�D�VDODPDQGHU�GLYHUVLW\�KRWVSRW�DV�D�FRQVHTXHQFH�RI�
SURMHFWHG�JOREDO�FOLPDWH�FKDQJH��3/R6�2QH�������������

0LOO\��3�&�'���%HWDQFRXUW��-���)DONHQPDUN��0��>DQG�RWKHUV@��������
6WDWLRQDULW\�LV�GHDG��ZKLWKHU�ZDWHU�PDQDJHPHQW"�6FLHQFH���������������

0LWFKHOO��5�-���+LHUV��-�.���2¶%ULHQ��-�-��>DQG�RWKHUV@��������6LOYLFXOWXUH�WKDW�
VXVWDLQV��WKH�QH[XV�EHWZHHQ�VLOYLFXOWXUH��IUHTXHQW�SUHVFULEHG�¿UH��DQG�
FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�LQ�ORQJOHDI�SLQH�IRUHVWV�RI�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK����������������



���
&+$37(5������:LOGOLIH�DQG�)RUHVW�&RPPXQLWLHV

0RRUH��3�7���9DQ�0LHJURHW��+���1LFKRODV��1�6��������([DPLQDWLRQ�RI�IRUHVW�
UHFRYHU\�VFHQDULRV�LQ�D�6RXWKHUQ�$SSDODFKLDQ�3LFHD�$ELHV�IRUHVW��
)RUHVWU\��������������

0XUGRFN��1��������5HFRYHU\�SODQ�IRU�6SUHDGLQJ�$YHQV��*HXP�UDGLDWXP��
5D¿QHVTXH��6RXWKHDVW�5HJLRQ��$WODQWD��*$��8�6��)LVK�DQG�:LOGOLIH�
6HUYLFH�����S�

0XUGRFN��1�$��������5DUH�DQG�HQGDQJHUHG�SODQWV�DQG�DQLPDOV�RI�6RXWKHUQ�
$SSDODFKLDQ�ZHWODQGV��:DWHU�$LU�DQG�6RLO�3ROOXWLRQ��������������

1DWXUH6HUYH��������'LJLWDO�GLVWULEXWLRQ�PDSV�RI�WKH�UHSWLOHV�RI�WKH�8QLWHG�
6WDWHV�DQG�&DQDGD��>6KDSH¿OHV@��$UOLQJWRQ��9$��1DWXUH6HUYH��KWWS���
ZZZ�QDWXUHVHUYH�RUJ�JHW'DWD�DQLPDO'DWD�MVS��>'DWH�DFFHVVHG��-DQXDU\�
��������@��

1DWXUH6HUYH��������$Q�RQOLQH�HQF\FORSHGLD�RI�OLIH��>'DWDEDVH@��������
9HUVLRQ������$VVRFLDWLRQ�IRU�ELRGLYHUVLW\�LQIRUPDWLRQ��$UOLQJWRQ��9$��
1DWXUH6HUYH��KWWS���ZZZ�QDWXUHVHUYH�RUJ�JHW'DWD�DQLPDO'DWD�MVS��>'DWH�
DFFHVVHG��-DQXDU\±-XQH���������@�

1DWXUH6HUYH��������$Q�RQOLQH�HQF\FORSHGLD�RI�OLIH��>'DWDEDVH@��������
9HUVLRQ������$VVRFLDWLRQ�IRU�ELRGLYHUVLW\�LQIRUPDWLRQ��$UOLQJWRQ��9$��
1DWXUH6HUYH��KWWS���ZZZ�QDWXUHVHUYH�RUJ�JHW'DWD�DQLPDO'DWD�MVS��>'DWH�
DFFHVVHG��)HEUXDU\����$SULO��������@��

1RVV��5�)���/D5RH��(�7���,,,��6FRWW��-�0��������(QGDQJHUHG�HFRV\VWHPV�RI�
WKH�8QLWHG�6WDWHV��D�SUHOLPLQDU\�DVVHVVPHQW�RI�ORVV�DQG�GHJUDGDWLRQ��
%LRORJLFDO�5HSRUW�����:DVKLQJWRQ��'&��1DWLRQDO�%LRORJLFDO�6HUYLFH�����S�

3DWWHUVRQ��%�'���&HEDOORV��*���6HFKUHVW��:��>DQG�RWKHUV@��������'LJLWDO�
GLVWULEXWLRQ�PDSV�RI�WKH�PDPPDOV�RI�WKH�ZHVWHUQ�KHPLVSKHUH��9HUVLRQ�
�����>6KDSH¿OHV@��$UOLQJWRQ��9$��1DWXUH6HUYH�KWWS���ZZZ�QDWXUHVHUYH�
RUJ�JHW'DWD�DQLPDO'DWD�MVS��>'DWH�DFFHVVHG��-DQXDU\���������@��

3HOWRQ��0�5��������$PHULFDQ�EODFN�EHDU��,Q��'LFNVRQ�-���HG��:LOGOLIH�RI�WKH�
6RXWKHUQ�IRUHVWV��KDELWDW�DQG�PDQDJHPHQW��%ODLQH��:$��+DQFRFN�+RXVH�
3XEOLVKLQJ����������

3RVVOH\��-���:RRGPDQVHH��6�:���0DVFKLQVNL��-��������3DWWHUQV�RI�SODQW�
FRPSRVLWLRQ�LQ�IUDJPHQWV�RI�JOREDOO\�LPSHULOHG�SLQH�URFNODQG�IRUHVW��
HIIHFWV�RI�VRLO�W\SH��UHFHQW�¿UH�IUHTXHQF\��DQG�IUDJPHQW�VL]H��1DWXUDO�
$UHDV�-RXUQDO�����������������

3UDVDG��$���,YHUVRQ��/���0DWWKHZV��6���3HWHUV��0��������$WODVHV�RI�WUHH�
DQG�ELUG�VSHFLHV�KDELWDWV�IRU�FXUUHQW�DQG�IXWXUH�FOLPDWHV��(FRORJLFDO�
5HVWRUDWLRQ��������������

5LGJHO\��5�6���$OOQXWW��7�)���%URRNV��7��>DQG�RWKHUV@��������'LJLWDO�
GLVWULEXWLRQ�PDSV�RI�WKH�ELUGV�RI�WKH�ZHVWHUQ�KHPLVSKHUH��9HUVLRQ������
>6KDSH¿OHV@��$UOLQJWRQ��9$��1DWXUH6HUYH��KWWS���ZZZ�QDWXUHVHUYH�RUJ�
JHW'DWD�DQLPDO'DWD�MVS��>'DWH�DFFHVVHG��-DQXDU\���������@��

5RVHQEXUJ��'�.���1RRQ��%�5���0HJDKDQ��-�:���0HVORZ��(�&��������
&RPSHQVDWRU\�EHKDYLRU�RI�(QVDWLQD�HVFKVFKROW]LL�LQ�ELRORJLFDO�FRUULGRUV��
D�¿HOG�H[SHULPHQW��&DQDGLDQ�-RXUQDO�RI�=RRORJ\��������������

5XGROSK��'�&���%XUJGRUI��6�-��������7LPEHU�UDWWOHVQDNHV�DQG�/RXLVLDQD�
SLQH�VQDNHV�RI�WKH�ZHVW�*XOI�&RDVWDO�3ODLQ��K\SRWKHVLV�RI�GHFOLQH��7H[DV�
-RXUQDO�RI�6FLHQFH��������������

5XWOHGJH��'�7���/HSF]\N��&�$���;LH��-���/LX��-��������6SDWLRWHPSRUDO��
G\QDPLFV�RI�HQGDQJHUHG�VSHFLHV�KRWVSRWV�LQ�WKH�8QLWHG�6WDWHV��
&RQVHUYDWLRQ�%LRORJ\��������������

6FKZDUW]��0�:���+HUPDQQ��6�0���YDQ�0DQWJHP��3�-��������(VWLPDWLQJ�WKH�
PDJQLWXGH�RI�GHFOLQH�RI�WKH�)ORULGD�WRUUH\D��7RUUH\D�WD[LIROLD�$UQ����
%LRORJLFDO�&RQVHUYDWLRQ������������

6HPOLWVFK��5�'���%RGLH��-�5��������$UH�VPDOO��LVRODWHG�ZHWODQGV�
H[SHQGDEOH"�&RQVHUYDWLRQ�%LRORJ\����������������

6Q\GHU��.�0���%DVNLQ��-�0���%DVNLQ��&�&���������&RPSDUDWLYH�HFRORJ\�
RI�WKH�QDUURZ�HQGHPLF�(FKLQDFHD�WHQQHVVHHQVLV�DQG���JHRJUDSKLFDOO\�
ZLGHVSUHDG�FRQJHQHUV��UHODWLYH�FRPSHWLWLYH�DELOLW\�DQG�JURZWK�
FKDUDFWHULVWLFV��,QWHUQDWLRQDO�-RXUQDO�RI�3ODQW�6FLHQFH������������

6RUULH��%�$���*UD\��-�%���&UXWFK¿HOG��3�-��������7KH�YDVFXODU�ÀRUD�RI�WKH�
ORQJOHDI�SLQH�HFRV\VWHP�RI�)RUW�%UDJJ�DQG�:H\PRXWK�:RRGV��1RUWK�
&DUROLQD��&DVWDQHD��������������

6WHLQ��%�$���.XWQHU��/�6���$GDPV��-�6���HGV��������3UHFLRXV�KHULWDJH��WKH�
VWDWXV�RI�ELRGLYHUVLW\�LQ�WKH�8QLWHG�6WDWHV��7KH�1DWXUH�&RQVHUYDQF\��
1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV������S�

7KRPSVRQ��)�5���,,,��'H*UDDI��5�0��������&RQVHUYDWLRQ�DSSURDFKHV�IRU�
ZRRG\�HDUO\�VXFFHVVLRQDO�FRPPXQLWLHV�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��
:LOGOLIH�6RFLHW\�%XOOHWLQ��������������

7LPPHUPDQ�(UVNLQH��0���%DOOHQJHU��-���'XWH��5�5���%R\G��5�6��������
$OOR]\PH�LQYHVWLJDWLRQ�RI�WKH�7ULOOLXP�SXVLOOXP�0LFKDX[�FRPSOH[�
�7ULOOLDFHDH���WD[RQRPLF�DQG�FRQVHUYDWLRQ�LPSOLFDWLRQV��-RXUQDO�RI�WKH�
7RUUH\�%RWDQLFDO�6RFLHW\������������

7UDQL��0�.������D��0DLQWDLQLQJ�VSHFLHV�LQ�WKH�6RXWK��,Q��:HDU��'�1���*UHLV��
-�*���HGV��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��7HFK��5HS��656�����
$VKHYLOOH��1&��8�6��)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����������

7UDQL��0�.������E��7HUUHVWULDO�HFRV\VWHPV��,Q��:HDU��'�1���*UHLV��-�*���HGV��
6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��7HFK��5HS��656�����$VKHYLOOH��
1&��8�6��)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�������

7UDQL��0�.���%URRNV��5�7���6FKPLGW��7�/��>DQG�RWKHUV@��������3DWWHUQV�DQG�
WUHQGV�RI�HDUO\�VXFFHVVLRQDO�IRUHVWV�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��:LOGOLIH�
6RFLHW\�%XOOHWLQ�����������������

7UDQL��0�.���&KDSPDQ��%�5��������5HG�:ROI��,Q��7UDQL��0�.���)RUG��:�0���
&KDSPDQ��%�5���HGV��������7KH�ODQG�PDQDJHU¶V�JXLGH�WR�WKH�PDPPDOV�
RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�&RQVHUYDQF\��6RXWKHDVWHUQ�
5HJLRQ����������

7UDQL��0�.���)RUG��:�0���&KDSPDQ��%�5���HGV��������7KH�ODQG�PDQDJHU¶V�
JXLGH�WR�WKH�PDPPDO¶V�RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�
&RQVHUYDQF\��6RXWKHDVWHUQ�5HJLRQ������S��

7UXVW\��-�/���0LOOHU��,���%R\G��5�6��>DQG�RWKHUV@��������([�VLWX�FRQVHUYDWLRQ�
RI�WKH�IHGHUDOO\�HQGDQJHUHG�SODQW�VSHFLHV�&OHPDWLV�VRFLDOLV�.UDO�
�5DQXQFXODFHDH���1DWXUDO�$UHDV�-RXUQDO��������������

7XUQHU��0�*���3HDUVRQ��6�0���%ROVWDG��3���:HDU��'�1��������(IIHFWV�RI�ODQG�
FRYHU�FKDQJH�RQ�VSDWLDO�SDWWHUQ�RI�IRUHVW�FRPPXQLWLHV�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQ�0RXQWDLQV��86$���/DQGVFDSH�(FRORJ\��������������

8�6��'HSDUWPHQW�RI�,QWHULRU��)LVK�DQG�:LOGOLIH�6HUYLFH��������6RXWKHDVW�
5HJLRQ����>'DWDEDVH@��KWWS���ZZZ�IZV�JRY�HQGDQJHUHG�UHJLRQV�LQGH[�
KWPO�WDEV����>'DWH�DFFHVVHG��$SULO�����@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�1DWLRQDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH�
3ODQWV�'DWDEDVH��������>'DWDEDVH@��KWWS���SODQWV�XVGD�JRY��>'DWH�DFFHVVHG��
-XO\���������@�

9DQ�/HDU��'�+���&DUUROO��:�'���.DSHOXFN��3�5���-RKQVRQ��5��������+LVWRU\�
DQG�UHVWRUDWLRQ�RI�WKH�ORQJOHDI�SLQH�JUDVVODQG�HFRV\VWHP��LPSOLFDWLRQV�
IRU�VSHFLHV�DW�ULVN��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW���������������

9LUQVWHLQ��5�:���+DOO��/�0��������1RUWKHUQ�UDQJH�H[WHQVLRQ�RI�WKH�
VHDJUDVVHV��+DORSKLOD�MRKQVRQLL�DQG�+DORSKLOD�GHFLSLHQLV��DORQJ�WKH�HDVW�
FRDVW�RI�)ORULGD��86$��$TXDWLF�%RWDQ\������������

:DOFN��-�/���+LGD\DWL��6�1���������*HUPLQDWLRQ�HFRSK\VLRORJ\�RI�WKH�
ZHVWHUQ�1RUWK�$PHULFDQ�VSHFLHV�2VPRUKL]D�GHSDXSHUDWD��$SLDFHDH���
LPSOLFDWLRQV�RI�SUHDGDSWDWLRQ�DQG�SK\ORJHQHWLF�QLFKH�FRQVHUYDWLVP�LQ�
VHHG�GRUPDQF\�HYROXWLRQ��6HHG�6FLHQFH�5HVHDUFK�����������������

:HDU��'�1���%ROVWDG��3��������/DQG�XVH�FKDQJHV�LQ�6RXWKHUQ�$SSDODFKLDQ�
ODQGVFDSHV��VSDWLDO�DQDO\VLV�DQG�IRUHFDVW�HYDOXDWLRQ��(FRV\VWHPV�����
��������

:HDU��'�1���*UHLV��-�*���:DOWHUV��1��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��XVLQJ�SXEOLF�LQSXW�WR�GH¿QH�WKH�LVVXHV��*HQ��7HFK��5HS��656������
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����S�

:HLJO��3�'��������7KH�QRUWKHUQ�À\LQJ�VTXLUUHO��*ODXFRP\V�VDEULQXV���D�
FRQVHUYDWLRQ�FKDOOHQJH��-RXUQDO�RI�0DPPDORJ\�����������������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

:KLWH��3�6���&ROOLQV��%���:HLQ��*�5��������1DWXUDO�GLVWXUEDQFHV�DQG�HDUO\�
VXFFHVVLRQDO�KDELWDW��,Q��*UHHQEHUJ��&���&ROOLQV��%���7KRPSVRQ��)���HGV��
6XVWDLQLQJ�\RXQJ�IRUHVW�FRPPXQLWLHV��HFRORJ\�DQG�PDQDJHPHQW�RI�HDUO\�
VXFFHVVLRQDO�KDELWDW�LQ�WKH�8�6��FHQWUDO�KDUGZRRG�UHJLRQ��1HZ�<RUN��
6SULQJHU�9HUODJ��������

:KLWH��3�6���:LOGV��6�3���7KXQKRUVW��*�$��������6RXWKHDVW��,Q��0DF��0�-���
2SOHU��3�$���3XFNHWW�+DHFNHU��&�(���'RUDQ��3�'���HGV��6WDWXV�DQG�WUHQGV�
RI�WKH�QDWLRQ¶V�ELRORJLFDO�UHVRXUFHV��5HVWRQ��9$��8�6��'HSDUWPHQW�RI�WKH�
,QWHULRU��8�6��*HRORJLFDO�6XUYH\����������

:LOFRYH��'�6���5RWKVWHLQ��'���'XERZ��-��>DQG�RWKHUV@��������4XDQWLI\LQJ�
WKUHDWV�WR�LPSHULOHG�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��%LR6FLHQFH���������
��������

:LOOLDPV��0��������$PHULFDQV�DQG�WKHLU�IRUHVWV��D�KLVWRULFDO�JHRJUDSK\��
1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV������S�

:LOVRQ��/�$��������7KH�ODQG�PDQDJHU¶V�JXLGH�WR�WKH�DPSKLELDQV�DQG�
UHSWLOHV�RI�WKH�6RXWK��&KDSHO�+LOO��1&��7KH�1DWXUH�&RQVHUYDQF\��
6RXWKHDVWHUQ�5HJLRQ������S�

:RXGHQEHUJ��6�:���&RQNOLQJ��%�/���2¶&RQQHOO��%�0��>DQG�RWKHUV@��������
7KH�IRUHVW�LQYHQWRU\�DQG�DQDO\VLV�GDWDEDVH��GDWDEDVH�GHVFULSWLRQ�DQG�
XVHU�PDQXDO��9HUVLRQ�����IRU�SKDVH����*HQ��7HFK��5HS��5056�*75������
2JGHQ��87�DQG�)RUW�&ROOLQV��&2��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ������S�
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� -DPHV�+��0LOOHU��'DZQ�/HPNH��DQG�-RKQ�&RXOVWRQ�

.(<�),1',1*6

�� ,QYDVLYH�SODQWV�FRQWLQXH�WR�HVFDSH�LQWR�DQG�VSUHDG�WKURXJK�
VRXWKHUQ�IRUHVWV�WR�HYHQWXDOO\�IRUP�H[FOXVLYH�LQIHVWDWLRQV��
DQG�UHSODFH�QDWLYH�FRPPXQLWLHV�WR�WKH�GHWULPHQW�RI�IRUHVW�
SURGXFWLYLW\��ELRGLYHUVLW\��HFRV\VWHP�VHUYLFHV��DQG�KXPDQ�
XVH�SRWHQWLDO�

��2YHU�D�����\HDU�SHULRG��LQYDVLYH�SODQWV�KDYH�EHHQ�
LQFUHDVLQJO\�LPSRUWHG�LQWR�WKH�6RXWK��GHVSLWH�SXEOLF�
SROLFLHV�DQG�ZDUQLQJV�E\�SURIHVVLRQDO�HFRORJLVWV�DQG�SODQW�
H[SHUWV�RI�ORQJ�WHUP�LUUHYHUVLEOH�HFRV\VWHP�GDPDJH�

��7KH�LQYDVLRQ�SURFHVV�LV�DFFHOHUDWHG�E\�JUHDWHU�IRUHVW�
GLVWXUEDQFH��IUDJPHQWDWLRQ��SDUFHOL]DWLRQ��DQG�XUEDQL]DWLRQ�
QHHGHG�WR�DFFRPPRGDWH�DQG�VXSSRUW�DQ�LQFUHDVLQJ�
SRSXODWLRQ�DQG�LV�EHLQJ�DFFHOHUDWHG�E\�FOLPDWH�ZDUPLQJ��
$SSUR[LPDWHO\���SHUFHQW�RI�VRXWKHUQ�IRUHVWV�RU�DERXW����
PLOOLRQ�DFUHV�DUH�FXUUHQWO\�RFFXSLHG�E\�RQH�RU�PRUH�RI�WKH�
����LQYDVLYH�SODQWV�LQ�WKH�UHJLRQ�

��7KH�DQQXDO�VSUHDG�RI�LQYDVLYH�SODQWV�LQ�VRXWKHUQ�IRUHVWV�
LV�FRQVHUYDWLYHO\�HVWLPDWHG�DW�D���������IRUHVWHG�DFUHV��
DFFHOHUDWHG�E\�D�ZDUPLQJ�FOLPDWH�DQG�E\�LQFUHDVLQJ�
QXPEHUV�RI�IRUHVW�GLVWXUEDQFHV�WKDW�DFFRPPRGDWH�DQG�
VXSSRUW�JURZLQJ�KXPDQ�SRSXODWLRQV�

��*LYHQ�WKH�FXUUHQW�RFFXSDWLRQ�DQG�VSUHDG�RI�LQYDVLYH�SODQWV�
DQG�WKH�LQFUHDVLQJO\�FRPPRQ�LQIHVWDWLRQV�E\�PXOWLSOH�
VSHFLHV��HUDGLFDWLRQ�DSSHDUV�RQO\�SUREDEOH�RQ�VSHFL¿F�
ODQGV�XQOHVV�DZDUHQHVV�DQG�VWUDWHJLF�SURJUDPV�DUH�JUHDWO\�
HQKDQFHG�

��2YHU�D����\HDU�SHULRG��UHVHDUFK�KDV�GHYHORSHG�HIIHFWLYH�
FRQWURO�WUHDWPHQWV�DQG�LQWHJUDWHG�DSSURDFKHV�WKDW�FDQ�
HUDGLFDWH�RU�UHSODFH�LQYDVLYH�SODQWV��ZKLOH�D�PRUH�UREXVW��
FRRUGLQDWHG��DQG�IRFXVHG�HIIRUW�ZLOO�EH�UHTXLUHG�WR�VWHP�
DQG�WXUQ�WKH�WLGH�RI�LQYDVLRQ�

��0RGHO�SURMHFWLRQV�VKRZ�KLJK�WKUHDW�LQYDVLYH�SODQWV�KDYH�
QRW�UHDFKHG�WKHLU�SRWHQWLDO�UDQJH�RU�GHQVLW\�OLPLWV�ZLWKLQ�
WKH�UHJLRQ�XQGHU�FXUUHQW�FRQGLWLRQV��$�SUHGLFWHG�ZDUPLQJ�
FOLPDWH�ZLOO�SHUPLW�QRUWKZDUG�UDQJH�H[WHQVLRQV�IRU�VRPH��

�-DPHV�+��0LOOHU�LV�DQ�(PHULWXV�5HVHDUFK�(FRORJLVW��6RXWKHUQ�5HVHDUFK�
6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��$XEXUQ��$/�
������������'DZQ�/HPNH�LV�D�5HVHDUFK�$VVRFLDWH��'HSDUWPHQW�RI�1DWXUDO�
5HVRXUFHV�DQG�(QYLURQPHQWDO�6FLHQFHV��$ODEDPD�$	0�8QLYHUVLW\��
1RUPDO��$/��������-RKQ�&RXOVWRQ�LV�D�6XSHUYLVRU\�5HVHDUFK�)RUHVWHU��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
.QR[YLOOH��71�������

ZKLOH�UDQJH�H[WHQVLRQV�FDQ�EH�UHVWULFWHG�E\�D�VLPXOWDQHRXV�
GULHU�FOLPDWH��/RVVHV�LQ�IRUHVW�SURGXFWLRQ��UHFUHDWLRQ��DQG�
ZLOGOLIH�KDELWDW�ZRXOG�KDYH�TXDOLW\�RI�OLIH�LPSOLFDWLRQV�IRU�
IXWXUH�JHQHUDWLRQV�WKDW�ZRXOG�FRQWLQXH�WR�EH�H[DFHUEDWHG�LI�
QRW�PLWLJDWHG�

�� ,QFUHDVHG�RFFXSDWLRQ�E\�LQYDVLYH�SODQWV�ZRXOG�GLPLQLVK�
WKH�YDULHW\�DQG�DEXQGDQFH�RI�FXUUHQW�ZRRG�EDVHG�SURGXFWV�
IURP�WKH�³ZRRG�EDVNHW´�RI�WKH�8QLWHG�6WDWHV��6RPH�
LQYDVLYH�VSHFLHV�PD\�¿QG�XVH�LQ�ELRPDVV�DQG�FRPSRVLWH�
SURGXFWV�LI�KDUYHVWLQJ�DQG�SURFHVVLQJ�EHFRPH�PRUH�
HI¿FLHQW�

��0RVW�SODQWV�HVFDSLQJ�LQWR�VRXWKHUQ�IRUHVWV�KDYH�EHHQ�
LPSRUWHG��K\EULGL]HG��VROG��DQG�SODQWHG�IRU�\DUG�DQG�
JDUGHQ�EHDXWL¿FDWLRQ��VRLO�VWDELOL]DWLRQ��ZLOGOLIH�KDELWDW�
HQKDQFHPHQW��DQG�OLYHVWRFN�SURGXFWLRQ�

�� 6WULFWHU�FRQWUROV�IRU�LPSRUWLQJ�VSHFLHV�DUH�SHQGLQJ��EXW�
WKHLU�HIIHFWLYHQHVV�ZLOO�EH�KDPSHUHG�DV�ORQJ�DV�JDUGHQ�
FHQWHUV�FRQWLQXH�WR�PDUNHW�LQYDVLYH�SODQWV�DV�RUQDPHQWDOV�

��/LPLWLQJ�WKH�GHJUHH�RI�RFFXSDWLRQ�DQG�LPSDFW�GHSHQGV�RQ�
WKH�GHYHORSPHQW�RI�DGDSWLYH�PDQDJHPHQW�SURJUDPV�DQG�
DFWLRQV�WKDW�DUH�FRRUGLQDWHG�DFURVV�SROLWLFDO�ERXQGDULHV�DQG�
HQJDJH�DOO�RZQHUVKLSV��3LHFHPHDO�DQG�VSOLQWHUHG�DFWLRQV�E\�
DJHQFLHV�DQG�RZQHUVKLSV��LI�FRQWLQXHG��FDQQRW�GZDUI�WKH�
GHVWUXFWLYH�LPSDFWV�RI�WKLV�LQYDVLRQ�

�� 3XEOLF�DZDUHQHVV�FDPSDLJQV��FRRSHUDWLYH�VSUHDG�DEDWHPHQW�
QHWZRUNV��FROODERUDWLYH�SURJUDPV�RI�GHWHFWLRQ�DQG�
HUDGLFDWLRQ��GHGLFDWHG�UHVHDUFK�DQG�H[WHQVLRQ�SURJUDPV��
DQG�HPSOR\PHQW�RI�QHZ�ODQG�UHVWRUDWLRQ�RSWLRQV�KDYH�EHHQ�
IRXQG�WR�VORZ�WKH�VSUHDG�RI�LQYDVLYH�SODQWV�DQG�SUHYHQW�
WKHP�IURP�GHVWUR\LQJ�FULWLFDO�KDELWDWV�

,1752'8&7,21

,QYDVLYH�SODQWV�SRVH�RQH�RI�WKH�PRVW�LPPHGLDWH�WKUHDWV�DQG�
VRFLR�HFRORJLFDO�FKDOOHQJHV�ZH�IDFH�WR�SUHVHQW�DQG�IXWXUH�
IRUHVWV��HVSHFLDOO\�LQ�WKH�6RXWK��0LOOHU�DQG�RWKHUV�����E��
0RVHU�DQG�RWKHUV��������7KHVH�DOLHQ�SODQWV�LQFUHDVLQJO\�
LQ¿OWUDWH�ODQGVFDSHV�WR�HURGH�DQG�UHSODFH�QDWLYH�FRPPXQLWLHV�
ZKLOH�LUUHYHUVLEO\�GHJUDGLQJ�FULWLFDO�KXPDQ�VXVWDLQLQJ�
HFRV\VWHPV��0DFN�DQG�RWKHUV�������3LPHQWHO�������8�6��
&RQJUHVV�27$��������7KH�UHSODFHPHQW�RI�GLYHUVH�QDWLYH�
SODQW�FRPPXQLWLHV�E\�GHQVH�LQIHVWDWLRQV�ZLWK�OLPLWHG�

$)"15&3�����
� 7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV��
� &XUUHQW�DQG�)XWXUH�2FFXSDWLRQ��ZLWK�,PSDFWV��
� 0DQDJHPHQW�6WUDWHJLHV��DQG�0LWLJDWLRQ�$SSURDFKHV



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

VSHFLHV�LV�EHFRPLQJ�ZLGHVSUHDG²DOWHULQJ�IRUHVW�HFRV\VWHP�
VWUXFWXUH�DQG�IXQFWLRQ��WKUHDWHQLQJ�DOO�IRUHVW�FRPPXQLWLHV�
DQG�DJULFXOWXUDO�V\VWHPV��DQG�LPSRVLQJ�KXPDQ�HFRQRPLF�
DQG�FXOWXUDO�FRVWV��+ROPHV�DQG�RWKHUV�������0DFN�DQG�RWKHUV�
������3IHLIIHU�DQG�9RHNV�������

7KH�8�6��&RQJUHVV�2I¿FH�RI�7HFKQRORJ\�$VVHVVPHQW�
�������UHSRUWHG�WKDW�WKH�QHHG�IRU�D�PRUH�UHVWULFWLYH�QDWLRQDO�
SROLF\�RQ�LQWURGXFWLRQV�RI�QRQQDWLYH�VSHFLHV�ZDV�ZLGHO\�
DFNQRZOHGJHG�EXW�LPSHGHG�E\�KLVWRULFDO�GLYLVLRQV�DPRQJ�
DJHQFLHV�DQG�FRQVWLWXHQFLHV��0RVW�SODQWV�WKDW�KDYH�HVFDSHG�
LQWR�ZLOGODQGV�KDYH�JDLQHG�HQWU\�LQWR�WKH�8QLWHG�6WDWHV�
WKURXJK�WKH�YDVW�DQG�FRPSOH[�SODQW�SURGXFWLRQ�LQGXVWU\�RU�
E\�RWKHU�GHOLEHUDWH�LQWURGXFWLRQV��%U\VRQ�DQG�&DUWHU�������
'UHZ�DQG�RWKHUV��������,QYDVLYH�VSHFLHV�FRQWLQXH�WR�EH�ERWK�
DFFLGHQWDOO\�DQG�LQWHQWLRQDOO\�LQWURGXFHG�WKURXJK�UHODWLYHO\�
SRURXV�HQWU\�SRLQWV��&DUUHWH�DQG�7HOOD�������&RQQ�DQG�RWKHUV�
������0DFN�DQG�RWKHUV��������7KH�HYHU�LQFUHDVLQJ�YROXPH�
RI�WUDGH��LQFOXGLQJ�LQWHUQDWLRQDO�,QWHUQHW�VDOHV��ZLOO�FRQWLQXH�
WKLV�WUHQG�XQOHVV�VXUYHLOODQFH�LPSURYHV��%ULWWRQ�DQG�RWKHUV�
������0DFN�DQG�RWKHUV�������6LPEHUORII�DQG�RWKHUV��������
2I�WKH��������VSHFLHV�RI�QRQQDWLYH�SODQWV�QRZ�OLYLQJ�LQ�WKH�
8QLWHG�6WDWHV��DERXW�������KDYH�LQYDVLYH�WHQGHQFLHV��'HYLQH�
�������DQG�WKRXVDQGV�PRUH�UHVLGH�LQ�JDUGHQV��PRYLQJ�ZLWK�
WKH�H[SDQGLQJ�XUEDQ�IULQJH��ZLWK�XQNQRZQ�FRQVHTXHQFHV�WR�
DGMRLQLQJ�ODQGV��3LPHQWHO�������

2I�WKH�����SOXV�UHFRJQL]HG�LQYDVLYH�SODQWV�LQ�VRXWKHUQ�
IRUHVWV�DQG�JUDVVODQGV��PRUH�WKDQ�����WHUUHVWULDOV�DQG����
DTXDWLFV�����DUH�UDQNHG�DV�KLJK�WR�PHGLXP�ULVN�WR�QDWXUDO�
FRPPXQLWLHV��0RUVH�DQG�RWKHUV�������86'$�)RUHVW�6HUYLFH�
����E���2QO\�UHFHQWO\�KDV�WKH�H[WHQW�RI�LQYDVLYH�SODQW�
RFFXSDWLRQ�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV�DQG�HOVHZKHUH�
LQ�WKH�ZRUOG�EHHQ�UHDOL]HG��&ROWRQ�DQG�$OSHUW�������0LOOHU�
�������&ROWRQ�DQG�$OSHUW��������UHSRUW�WKDW�WKH�H[WHQW�DQG�
VSUHDG�RI�QRQQDWLYH�SODQW�VSHFLHV�RYHU�WKH�SDVW�VHYHUDO�
GHFDGHV�KDV�WDNHQ�PRVW�SHRSOH�E\�VXUSULVH��DQG�LV�VWLOO�QRW�
FRPSUHKHQGHG�E\�PRVW�FLWL]HQV�DQG�SROLF\PDNHUV�

,Q�������3UHVLGHQW�&OLQWRQ�LVVXHG�([HFXWLYH�2UGHU�������
GH¿QLQJ�DQ�³LQYDVLYH�VSHFLHV´�DV�D�VSHFLHV������WKDW�LV�
QRQQDWLYH��RU�DOLHQ��WR�WKH�HFRV\VWHP�XQGHU�FRQVLGHUDWLRQ�
�VXFK�DV�WKH�6RXWK��DQG�����ZKRVH�LQWURGXFWLRQ�FDXVHV�RU�LV�
OLNHO\�WR�FDXVH�HFRQRPLF�RU�HQYLURQPHQWDO�KDUP�RU�KDUP�
WR�KXPDQV��7KXV��D�SODQW�LQYDGHU�LV�D�VSHFLHV�WKDW�RFFXUV�
RXWVLGH�LWV�DUHD�RI�RULJLQ�DQG�KDV�EHFRPH�HVWDEOLVKHG��FDQ�
UHSURGXFH��DQG�FDQ�VSUHDG�ZLWKRXW�FXOWLYDWLRQ�WR�FDXVH�
KDUPIXO�LPSDFWV��7KH�([HFXWLYH�2UGHU�HVWDEOLVKHG�WKH�
1DWLRQDO�,QYDVLYH�6SHFLHV�&RXQFLO�WR�FRRUGLQDWH�D�FRXQWHU�
RIIHQVLYH�DQG�LQVWUXFWHG�)HGHUDO�DJHQFLHV�WR�GLUHFW�DYDLODEOH�
IXQGLQJ�WRZDUG�SUHYHQWLRQ��GHWHFWLRQ��UHVSRQVH��PRQLWRULQJ��
UHVWRUDWLRQ��UHVHDUFK��DQG�SXEOLF�DZDUHQHVV�HIIRUWV�

7KH�1DWLRQDO�,QYDVLYH�6SHFLHV�&RXQFLO�LQYROYHV�)HGHUDO�
DJHQF\�KHDGV�DV�PHPEHUV��7KH\�ZHUH�PDQGDWHG�WR�HVWDEOLVK�

WKH�1DWLRQDO�7HFKQLFDO�$GYLVRU\�&RXQFLO�DQG�WR�ZULWH�
D�QDWLRQDO�LQYDVLYH�VSHFLHV�VWUDWHJLF�SODQ�ZLWK�UHYLHZV�
DQG�UHYLVLRQV�HYHU\�¿YH�\HDUV��1DWLRQDO�,QYDVLYH�6SHFLHV�
&RXQFLO��������6LQFH�WKHQ��PRVW�DJHQFLHV�KDYH�GUDIWHG�WKHLU�
RZQ�VWUDWHJLF�SODQV��VXFK�DV�WKRVH�SUHSDUHG�E\�WKH�86'$�
)RUHVW�6HUYLFH�DQG�LWV�6RXWKHUQ�5HJLRQ���$V�LQVWUXFWHG�E\�
WKH�([HFXWLYH�2UGHU��DJHQF\�LPSOHPHQWDWLRQ�RI�LQYDVLYH�
SURJUDPV�KDV�EHHQ�LQ�FROODERUDWLRQ�ZLWK�UHJLRQDO�HIIRUWV�DQG�
VXEMHFW�WR�WKH�DYDLODELOLW\�RI�DSSURSULDWHG�IXQGLQJ��0XFK�
QHWZRUNLQJ�DPRQJ�)HGHUDO�DQG�6WDWH�DJHQFLHV�KDV�RFFXUUHG�
RZLQJ�WR�WKH�([HFXWLYH�2UGHU�DORQJ�ZLWK�QRQ�JRYHUQPHQWDO�
SDUWQHUV��&RQWURO�DFWLYLWLHV�DQG�WUHDWPHQWV�KDYH�EHHQ�
LQLWLDWHG�GXULQJ�WKLV�SHULRG��ZKLOH�WKHVH�HIIRUWV�LQ�HYHU\�
6RXWKHUQ�6WDWH�DUH�RQO\�FRRUGLQDWHG�LQ�)ORULGD��ZLWK�IRUPDO�
SDUWQHUVKLSV�DPRQJ�JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�
FROODERUDWRUV�

1RW�DOO�QRQQDWLYH�SODQWV�DUH�LQYDVLYH��6RPH�����FURS�VSHFLHV�
KDYH�EHHQ�LQWHQWLRQDOO\�LQWURGXFHG�DQG�D�IHZ�DUH�DPRQJ�
RXU�PRVW�YDOXHG�FURSV��LQFOXGLQJ�ZKHDW��EDUOH\��ULFH��RDWV��
DQG�FRUQ��ZKLFK�ZDV�D�1DWLYH�$PHULFDQ�LQWURGXFWLRQ�IURP�
0HVRDPHULFD��3LPHQWHO��������2WKHU�QRQQDWLYH�JUDVVHV�
DUH�PDLQVWD\V�IRU�IRUDJH��KRZHYHU��PDQ\�RI�WKHP�DUH�RIWHQ�
LQYDVLYH�LQ�UHJHQHUDWHG�IRUHVWV�RU�IRUHVW�RSHQLQJV��)RU�
H[DPSOH��SDVWXUH�JUDVVHV�DUH�KLJKO\�FRPSHWLWLYH�ZKHQ�
LQYDGLQJ�OREOROO\�SLQH��3LQXV�WDHGD��SODQWLQJV��UHGXFLQJ�HDUO\�
VXUYLYDO�DQG�JURZWK��6PLWK��������3ODQW�EUHHGLQJ�SURJUDPV�
RYHU�WKH�SDVW�����\HDUV�KDYH�\LHOGHG�QXPHURXV�FURS�DQG�
IRUDJH�YDULHWLHV�WKDW�KDYH�LPSURYHG�SURGXFWLYLW\��XVHDEOH�
\LHOGV��DQG�WROHUDQFH�WR�D�ZLGHU�UDQJH�RI�JURZLQJ�FRQGLWLRQV�
DQG�SUHGDWRUV��$QG�RYHU�WKH�SDVW����\HDUV��WKH�UDSLG�LQFUHDVH�
LQ�WXUI��RUQDPHQWDO�DQG�KRUWLFXOWXUDO�VSHFLHV�DQG�YDULHWLHV�
KDV�LPSURYHG�PDQ\�DVSHFWV�RI�PRGHUQ�OLIH��VXFK�DV�ODQGVFDSH�
EHDXWL¿FDWLRQ�DQG�IDVW�JURZLQJ�VKDGH�WUHHV�DQG�VKUXEV��%XW�
WKH�DFFXPXODWLRQ�RI�DOO�WKHVH�LQWURGXFWLRQV�DQG�³LPSURYHG´�
YDULHWLHV�KDYH�WDNHQ�LWV�WROO�RQ�RXU�QDWXUDO�HFRV\VWHPV�
�%XUWRQ�DQG�6DPXHOVRQ�������0DFN�DQG�RWKHUV��������DV�
ZHOO�DV�LQ�SDUNV��JUHHQ�VSDFHV��DQG�ULJKWV�RI�ZD\��ZKHUH�WKH�
FRVW�RI�FRQWUROOLQJ�LQYDVLYH�VSHFLHV�KDV�VN\URFNHWHG��3HUULQJV�
DQG�RWKHUV�������3LPHQWHO�������8�6��&RQJUHVV�2I¿FH�RI�
7HFKQRORJ\�$VVHVVPHQW�������

,QYDVLYH�SODQWV�FDQ�LQ�JHQHUDO�RXWFRPSHWH�QDWLYH�VSHFLHV�
DQG�UHSURGXFH�UDSLGO\�LQ�WKH�DEVHQFH�RI�SUHGDWRUV�IURP�WKHLU�
QDWLYH�ODQGV�WR�IRUP�GHQVH�LQIHVWDWLRQV�WKDW�H[FOXGH�PRVW�
RWKHU�SODQWV��5DQGDOO�DQG�0DULQHOOL��������7KHVH�LQIHVWDWLRQV�
GHFUHDVH�IRUHVW�SURGXFWLYLW\��WKUHDWHQ�IRUHVW�KHDOWK�DQG�
VXVWDLQDELOLW\��DQG�OLPLW�ELRGLYHUVLW\�DQG�ZLOGOLIH�KDELWDW�RQ�
PLOOLRQV�RI�DFUHV�LQFOXGLQJ�SURWHFWHG�KDELWDWV��:HVWEURRNV�
�������$OWHUDWLRQV�WR�IRUHVW�VWUXFWXUH�DQG�QDWXUDO�VXFFHVVLRQ�
UHVXOW�LQ�FKDQJHV�LQ�IXQFWLRQV�DQG�SURFHVVHV�WKDW�WKUHDWHQ�
YLWDO�HFRV\VWHP�VHUYLFHV��OLNH�VRLO�IRUPDWLRQ��ZDWHU�\LHOG��DQG�
DLU�UHMXYHQDWLRQ��(KUHQIHOG�DQG�RWKHUV�������*RPH]�$SDULFLR�
DQG�&DQKDP�������0DUWLQ�DQG�RWKHUV��������6RPH�LQYDVLYHV�
DOWHU�QDWXUDO�¿UH�UHJLPHV�DQG�LQFUHDVH�ULVN�RI�ZLOG¿UH�



���
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([LVWLQJ�&ROODERUDWLYH�,QYDVLYH�3ODQW�(IIRUWV�LQ�WKH�6RXWK

1RQQDWLYH�LQYDVLYH�SODQW�FROODERUDWLRQ�QHWZRUNV�LQ�WKH�6RXWK�DUH�SUHVHQWO\�RUJDQL]HG�IRU�KRUL]RQWDO�FRQQHFWLYLW\��XVXDOO\�
6WDWH�FHQWHUHG��7KH�OHDGLQJ�FROOHFWLYH�HIIRUWV�LQYROYHG�LQ�PDQDJLQJ�QRQQDWLYH�LQYDVLYH�SODQWV�DUH�YROXQWDU\�6WDWH�H[RWLF�
SHVW�SODQW�FRXQFLOV�OLQNHG�YLD�WKH�,QWHUQHW�WKURXJK�XQLYHUVLW\�FHQWHUV�ZLWK�6WDWH�ODQG�PDQDJHPHQW�DJHQFLHV��LQGLYLGXDO�
DQG�FRUSRUDWH�ODQG�RZQHUV��DQG�YHJHWDWLRQ�PDQDJHPHQW�DVVRFLDWLRQV��)OHGJOLQJ�FRRSHUDWLYH�ZHHG�PDQDJHPHQW�DUHDV�
DUH�EHFRPLQJ�RUJDQL]HG�ZLWKLQ�6WDWHV�DQG�DPRQJ�JURXSV�RI�FRXQWLHV��7KH�¿UVW�FRXQFLO�ZDV�HVWDEOLVKHG�LQ������WR�EULQJ�
WRJHWKHU�QXPHURXV�DJHQFLHV�FRPEDWLQJ�VHYHUH�RXWEUHDNV�LQ�WKH�(YHUJODGHV�DQG�WURSLFDO�)ORULGD��:LWK�VLJQL¿FDQW�6WDWH�
DQG�)HGHUDO�IXQGLQJ��VWURQJ�OHDGHUVKLS��D�GHGLFDWHG�DQG�LQFOXVLYH�PHPEHUVKLS��DQG�D�IRFXV�RQ�QDWXUDO�DUHDV��WKH�)ORULGD�
FRXQFLO�KDV�GHYHORSHG�D�PLVVLRQ�VWDWHPHQW��E\ODZV��LQYDVLYH�OLVW�ZLWK�WKUHDW�FDWHJRULHV��DQG�LGHQWL¿FDWLRQ�DQG�FRQWURO�
SXEOLFDWLRQV��/DQJHODQG�DQG�RWKHUV�������

7KH�7HQQHVVHH�FRXQFLO�ZDV�HVWDEOLVKHG�LQ������ZLWK�DVVLVWDQFH�IURP�)ORULGD�FRXQFLO�PHPEHUV�DQG�VXSSRUW�IURP�WKH�
*UHDW�6PRN\�0RXQWDLQV�1DWLRQDO�3DUN��ZKLFK�KDV�KDG�DQ�LQYDVLYH�SODQW�FRQWURO�SURJUDP�XQGHU�ZD\�VLQFH�WKH�����V��7KH�
7HQQHVVHH�&RXQFLO¶V�PLVVLRQ�DQG�JRDOV��OLNH�)ORULGD¶V��IRFXVHV�RQ�UDLVLQJ�SXEOLF�DZDUHQHVV��IDFLOLWDWLQJ�WKH�H[FKDQJH�RI�
LQIRUPDWLRQ�RQ�LGHQWL¿FDWLRQ�DQG�FRQWURO��FRQYHQLQJ�IRUXPV�DQG�ZRUNVKRSV�WR�VKDUH�LQIRUPDWLRQ��DGYLVLQJ�RQ�DOO�DVSHFWV�RI�
QRQQDWLYH�LQYDVLYH�SODQWV��DQG�ODXQFKLQJ�FDPSDLJQV�WR�SUHYHQW�IXWXUH�LQWURGXFWLRQV��$PRQJ�LWV�DFFRPSOLVKPHQWV�KDV�EHHQ�
DQ�H[RWLF�SODQW�PDQDJHPHQW�PDQXDO�IRU�WKH�6WDWH��7HQQHVVHH�([RWLF�3HVW�3ODQW�&RXQFLO�������DQG�OHDGHUVKLS�LQ�RUJDQL]LQJ�
ERWK�D�6RXWK�ZLGH�FRXQFLO�WR�IXO¿OO�D�UHJLRQDO�PLVVLRQ�WR�RQH�WKDW�QRZ�LQFOXGHV�D�QDWLRQDO�FRXQFLO�LQ�������)URP������
WR�������H[RWLF�SODQW�FRXQFLOV�ZHUH�RUJDQL]HG�LQ�*HRUJLD���������.HQWXFN\���������$ODEDPD���������0LVVLVVLSSL���������
6RXWK�&DUROLQD���������1RUWK�&DUROLQD��������DQG�7H[DV���������0RVW�RI�WKHVH�EURDGHQHG�WKH�VFRSH�RI�WKHLU�SDUWQHUVKLSV�WR�
LQFOXGH�ULJKW�RI�ZD\�PDQDJHUV��JDUGHQHUV��QDWLYH�SODQW�HQWKXVLDVWV��DQG�VWDNHKROGHUV�IURP�DOO�FRPSRQHQWV�RI�WKH�LQWULFDWH�
PRGHUQ�ODQGVFDSH��6WDWH�DQG�UHJLRQDO�DQQXDO�PHHWLQJV�VKDUH�FXUUHQW�GHYHORSPHQWV�LQ�UHVHDUFK��SROLF\��QHZ�QRQQDWLYH�
LQYDVLYH�SODQW�DUULYDOV��DQG�FRXQFLO�DFWLYLWLHV�WKDW�KDYH�KHOSHG�WR�SURSHO�LQYDVLYH�PDQDJHPHQW�HIIRUWV�LQ�WKH�UHJLRQ��
$OWKRXJK�WKHLU�����F�����)HGHUDO�WD[�VWDWXV�DOORZV�VRPH�FROODERUDWLYH�OREE\LQJ��WKLV�DYHQXH�KDV�QRW�\HW�EHHQ�SXUVXHG�

7KH�6RXWK�ZLGH�DQG�6WDWH�:HE�VLWHV�DUH�KRVWHG�DW�WKH�&HQWHU�IRU�,QYDVLYH�6SHFLHV�DQG�(FRV\VWHP�+HDOWK��DQ�RIIVKRRW�
RI�WKH�%XJZRRG�1HWZRUN�RUJDQL]HG�LQ��������ZKLFK�ZDV�JLYHQ�RI¿FLDO�VWDWXV�E\�WKH�8QLYHUVLW\�RI�*HRUJLD�LQ�������,Q�
FRRSHUDWLRQ�ZLWK�)HGHUDO�DJHQFLHV��WKH�&HQWHU�SURYLGHV�FULWLFDO�LQIRUPDWLRQ�DQG�VHUYLFHV�VXFK�DV�WKH�LQYDVLYH�SODQWV�OLVWHG�
E\�HDFK�6WDWH��LGHQWL¿FDWLRQ�DQG�FRQWURO�JXLGHV�IRU�WKHVH�LQYDVLYH�SODQWV��GHWDLOV�DQG�:HE�KRVWLQJ�IRU�FRJRQJUDVV��ZZZ�
FRJRQJUDVV�RUJ��DQG�RWKHU�VHYHUH�LQYDVLYH�SODQWV��DQG�DQQXDO�PHHWLQJ�SURFHHGLQJV��7KH�&HQWHU�PDLQWDLQV�DQ�LPDJH�
GDWDEDVH�V\VWHP�FRQWDLQLQJ�RYHU���������KLJK�UHVROXWLRQ�LPDJHV�RI�QDWLYH�DQG�QRQQDWLYH�VSHFLHV��%DUJHURQ�DQG�RWKHUV�
������DQG�ZLWK�7KH�,QYDVLYH�3ODQW�$WODV�RI�WKH�8QLWHG�6WDWHV�SURYLGHV�LGHQWL¿FDWLRQ��GLVWULEXWLRQ��DQG�PDQDJHPHQW�
PHWKRGV�IRU�PRVW�UHFRJQL]HG�LQYDVLYH�SODQWV�RI�WKH�8QLWHG�6WDWHV��%DUJHURQ�DQG�RWKHUV��������5HJLRQDO�FRQQHFWLYLW\�IRU�
FRXQFLO�PHPEHUV�RQ�QRQQDWLYH�LQYDVLYH�SODQW�PDWWHUV�LV�DOVR�EHLQJ�SURYLGHG�E\�WKH�&HQWHU¶V�PDQDJLQJ��D�OLVWVHUY��EORJ��
)DFHERRN�SDJH��DQG�7ZLWWHU�VLWH��7KH�&HQWHU�DOVR�KRVWV�D�QDWLRQDO�UHSRUWLQJ�DQG�PDSSLQJ�:HE�VLWH�HQWLWOHG�(''0DS6��
(DUO\�'HWHFWLRQ�DQG�'LVWULEXWLRQ�0DSSLQJ�6\VWHP��%DUJHURQ�DQG�0RRUKHDG��������,W�LV�SXEOLFDOO\�DFFHVVLEOH��SURYLGHV�
IRU�YROXQWDU\�LQSXWV�E\�6WDWH�FRXQFLOV��DQG�DVVLJQV�D�YHUL¿HU�WR�UHYLHZ�GDWD�VXEPLWWHG�RQ�LQYDVLYH�VSHFLHV�LQIHVWDWLRQV�
DQG�GLVWULEXWLRQ��7KLV�PDSSLQJ�VLWH�KDV�LQ������EHHQ�H[SDQGHG�WR�FRYHU�WKH�HQWLUH�8QLWHG�6WDWHV��,Q�������WKH�:RRGURZ�
:LOVRQ�6FKRRO�DW�3ULQFHWRQ�8QLYHUVLW\�FUHDWHG�DQRWKHU�YROXQWDU\�PDSSLQJ�GDWDEDVH²WKH�,QYDVLYH�6SHFLHV�0DSSLQJ�
3URJUDP²WKDW�IRFXVHV�RQ�WKH�VRXWKHUQ�GLVWULEXWLRQ�RI�&KLQHVH�SULYHW��NXG]X��DQG�FRJRQJUDVV��0DUYLQ�DQG�RWKHUV��������
$GGLWLRQDOO\��D�SDUDOOHO�PDSSLQJ�SURMHFW��WKH�,QYDVLYH�3ODQW�$WODV�RI�WKH�0LG6RXWK��LV�XQGHU�FRQVWUXFWLRQ�DW�WKH�0LVVLVVLSSL�
6WDWH�8QLYHUVLW\�*HR6SDWLDO�,QVWLWXWH��,W�ZLOO�FRPELQH�LQIRUPDWLRQ�IURP�WKH�8�6��*HRORJLFDO�6XUYH\�DQG�RWKHU�DJHQFLHV�
ZLWK�WKH�,QYDVLYH�3ODQW�$WODV�RI�1HZ�(QJODQG��DQG�LW�ZLOO�LQFRUSRUDWH�PHFKDQLVPV�DQG�SURFHGXUHV�WR�WUDQVPLW�GDWD�ERWK�
XSZDUG��QDWLRQDOO\��DQG�GRZQZDUG�WR�WKH�ORFDO�OHYHO�IRU�UDSLG�DVVHVVPHQW�DQG�UHVSRQVH��7KHVH�GDWDEDVHV�DUH�EHLQJ�OLQNHG�
DQG�SURMHFWHG�WR�PDS�PRVW�QRQQDWLYH�LQYDVLYH�SODQWV�LQ�WKH�UHJLRQ�DQG�HYHQWXDOO\�SURYLGH�DQ�HIIHFWLYH�DQG�HI¿FLHQW�HDUO\�
GHWHFWLRQ�DQG�UDSLG�UHVSRQVH�QHWZRUN�IRU�LGHQWLI\LQJ�DQG�ORFDWLQJ�QHZ�KLJK�ULVN�LQWURGXFWLRQV��:HVWEURRNV�������

6WDWH�YHJHWDWLRQ�PDQDJHPHQW�DVVRFLDWLRQV�DQG�VRFLHWLHV�IRFXVHG�RQ�ULJKW�RI�ZD\�PDQDJHPHQW�DQG�WKHLU�UHJLRQDO�DQG�
QDWLRQDO�RUJDQL]DWLRQV�UHSUHVHQW�SRWHQWLDOO\�LQYDOXDEOH�FROODERUDWLYH�SDUWQHUV�IRU�SHVW�SODQW�FRXQFLOV��7KHVH�DVVRFLDWLRQV�
UHFHQWO\�DGGHG�QRQQDWLYH�LQYDVLYH�SODQW�PDQDJHPHQW�WR�WKHLU�FHUWL¿HG�WUDLQLQJ�FXUULFXOXP��%HFDXVH�ULJKWV�RI�ZD\�DUH�
PDMRU�FRQGXLWV�IRU�VRPH�LQYDVLYH�SODQW�VSUHDG��WKLV�LQFUHDVHG�DZDUHQHVV�DQG�DGGHG�PDQDJHPHQW�DSSURDFKHV�VKRXOG�
JUHDWO\�DLG�IXUWKHU�FRQWDLQPHQW��0RVW�SHVW�SODQW�FRXQFLOV�KDYH�D�WUDQVSRUWDWLRQ�GHSDUWPHQW�HPSOR\HH�RQ�WKHLU�ERDUGV�DQG�
PDQ\�SURIHVVLRQDO�ULJKW�RI�ZD\�PDQDJHUV�DUH�PHPEHUV�RI�SHVW�SODQW�FRXQFLOV��7KHVH�LQWHUDFWLRQV�KDYH�FRQWULEXWHG�WR�QHZ�
UHJXODWLRQV�HQVXULQJ�WKDW�ULJKW�RI�ZD\�SURMHFWV�XVH�¿OO�GLUW�DQG�URFN�XQFRQWDPLQDWHG�E\�LQYDVLYH�SODQW�VHHGV�DQG�SODQWV�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

RFFXUUHQFH�DQG�GDPDJH��%URRNV�DQG�RWKHUV�������/LSSLQFRWW�
�������([RWLF�SODQW�ELR�SROOXWLRQ�LV�RQH�RI�WKH�JUHDWHVW�WKUHDWV�
WR�ELRGLYHUVLW\��VHFRQG�RQO\�WR�KDELWDW�GHVWUXFWLRQ��DQG�
FRQWLQXHV�WR�DWWDFN�RXU�KLJKO\�YDOXHG�QDWXUH�SUHVHUYHV�DQG�
ZHWODQGV��:LOFRYH�DQG�RWKHUV�������

7R�GDWH��VXFFHVVIXO�HIIRUWV�WR�FRPEDW�DQG�FRQWDLQ�LQYDVLYH�
QRQQDWLYH�SODQWV�KDYH�WDNHQ�DQ�LQWHJUDWHG�DSSURDFK�WR�
YHJHWDWLRQ�PDQDJHPHQW��0LOOHU�������0LOOHU�DQG�RWKHUV�
����E���7KLV�DSSURDFK�LQFRUSRUDWHV�DOO�HIIHFWLYH�FRQWURO�
PHWKRGV��ZKLFK�PD\�LQFOXGH�SUHYHQWLYH�PHDVXUHV��VXFK�DV�
TXDUDQWLQHV��ERUGHU�LQVSHFWLRQV��DQG�HPEDUJRHV���ELRFRQWURO�
XVLQJ�QDWXUDO�SUHGDWRUV��KHUELFLGH�WHFKQRORJ\��SUHVFULEHG�
¿UH��DQG�PHFKDQLFDO�DQG�PDQXDO�UHPRYDO��0RVW�SUHYHQWLYH�
PHDVXUHV�DQG�ELRFRQWURO�SURJUDPV�DUH�RQO\�HIIHFWLYH�ZKHQ�
RUJDQL]HG�RQ�D�UHJLRQDO�EDVLV�EHFDXVH�FRRSHUDWLRQ�DPRQJ�
6WDWHV�LV�QHFHVVDU\�IRU�WKHLU�VXFFHVV��0RUDQ�DQG�RWKHUV�������
3LPHQWHO�DQG�RWKHUV�������:HVWEURRNV�������

7KLV�FKDSWHU�VXPPDUL]HV�SHUWLQHQW�LQIRUPDWLRQ�IRU�WKH�PRVW�
GDPDJLQJ�WUHHV��VKUXEV��YLQHV��JUDVVHV��DQG�IRUEV�WKDW�KDYH�
LQYDGHG�IRUHVWV�DQG�QDWXUDO�DUHDV�DV�ZHOO�DV�SDVWXUHV��ULJKWV�
RI�ZD\��RUFKDUGV��JUDVVODQGV��ZHWODQGV��DQG�\DUGV�LQ�WKH�
6RXWK��/DQJHODQG�DQG�RWKHUV�������0LOOHU�DQG�RWKHUV�����D���
2XU�REMHFWLYH�LV�WR�SURYLGH�XVHIXO�LQIRUPDWLRQ�RQ�VSHFLHV�
GHVFULSWLRQV��WUDLWV�WKDW�PDNH�WKHP�LQYDVLYH��DQG�FXUUHQW�
PDQDJHPHQW�SURFHGXUHV�DQG�VWUDWHJLHV�IRU����WKUHDWHQLQJ�
LQYDVLYH�SODQWV�LQ����JURXSV��7KH�FKDSWHU�DOVR�FRYHUV�
SULQFLSOHV�RI�LQYDVLRQ�DQG�WKH�YDOXH�RI�RUJDQL]DWLRQ��SODQQLQJ��
SUHYHQWLRQ��DQG�PDQDJHPHQW�SURJUDPV�LQ�VORZLQJ�WKHLU�VSUHDG�
�ZLWK�WKH�FDYHDW�WKDW�HUDGLFDWLRQ�RI�ZLGHVSUHDG�LQYDVLRQV�
DSSHDUV�RQO\�SRVVLEOH�RQ�VSHFL¿F�ODQGV���)LQDOO\��WKH�FXUUHQW�
RFFXSDWLRQ�DQG�LPSDFWV�RI�WKH�LQYDVLYH�SODQWV�DUH�SUHVHQWHG��
ZLWK�SURMHFWLRQV�RI�SRWHQWLDO�VSUHDG�IRU�WKH�QH[W����\HDUV�

0(7+2'6�$1'�'$7$�6285&(

%LRORJLFDO�DQG�HFRORJLFDO�WUDLWV�DUH�VXPPDUL]HG�IURP�WKH�
OLWHUDWXUH�IRU�WKH�PDMRU�LQYDVLYH�SODQWV�LQ�WKH�6RXWK�WR�JXLGH�
VSHFL¿F�DQG�JHQHUDO�PDQDJHPHQW�DFWLRQV��5HFRJQL]HG�
FRQFHSWV��LPSDFWV��VWUDWHJLHV��SROLFLHV��DQG�SURJUDP�
HOHPHQWV�UHJDUGLQJ�LQYDVLYH�SODQWV�DQG�WKHLU�PDQDJHPHQW�
DUH�V\QWKHVL]HG�IURP�WKH�OLWHUDWXUH��7KH�LQÀXHQFHV�DQG�
LPSDFWV�UHODWLYH�WR�WKH�RWKHU�PHWD�LVVXH�DUHDV�DUH�GLVFXVVHG�
XVLQJ�FXUUHQW�OLWHUDWXUH�DQG�LQSXWV�GHULYHG�IURP�WKHLU�
FKDSWHUV��/LQHDU�UHJUHVVLRQ�ZDV�XVHG�WR�FDOFXODWH�WKH�
PHDQ�DQQXDO�VSUHDG�UDWH�LQ�IRUHVWV�XVLQJ�WKH�DSSUR[LPDWH�
GDWH�RI�LQWURGXFWLRQ��PDMRU�SODQWLQJ�FDPSDLJQV�RU�HVFDSH�
GRFXPHQWHG�LQ�WKH�OLWHUDWXUH��DQG�FXUUHQW�RFFXSDWLRQ�
HVWLPDWHV�IURP�)RUHVW�6HUYLFH�VXUYH\�UHVXOWV��7KH�OLQHDU�
UHJUHVVLRQ�PRGHOV�SURYLGHG�FRQVHUYDWLYH�HVWLPDWHV�RI�
IXWXUH�RFFXSDWLRQ�XQGHU�SDVW�DQG�FXUUHQW�FOLPDWH�FRQGLWLRQV�
DQG�QR�H[SHFWHG�PDMRU�FRQWURO�SURJUDPV��2WKHU�PRGHOLQJ�

DSSURDFKHV�XVHG�WKH�FOLPDWH�FKDQJH�FRUQHUVWRQHV�DQG�
ODQGVFDSH�GDWD�EDVHV�WR�IRUHFDVW�FXUUHQW�DQG�IXWXUH�SRWHQWLDO�
KDELWDW�IRU�¿YH�KLJK�WKUHDW�VSHFLHV�

,Q�������WKH�6RXWKHUQ�5HVHDUFK�6WDWLRQ�RI�WKH�)RUHVW�6HUYLFH��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�EHJDQ�VXUYH\LQJ����LQYDVLYH�
SODQW�JURXSV�RQ�DOO�IRUHVW�RZQHUVKLSV�LQ�SDUWQHUVKLS�ZLWK�
6WDWH�IRUHVWU\�DJHQFLHV��86'$�)RUHVW�6HUYLFH�����D���7KLV�
VXUYH\�RI����UHJLRQDO�VSHFLHV��0LOOHU�������DQG����VSHFLHV�
SDUWLFXODU�WR�)ORULGD��/DQJHODQG�DQG�%XUNV�������KDV�
EHFRPH�SDUW�RI�WKH�WUDGLWLRQDO�WLPEHU�GDWD�FROOHFWLRQV�WKDW�
KDYH�EHHQ�FRQGXFWHG�E\�WKH�6WDWLRQ¶V�)RUHVW�,QYHQWRU\�DQG�
$QDO\VLV�XQLW��),$��VLQFH�WKH�����V��0DSV�RI�RFFXSDWLRQ�IRU�
WKH�PRVW�RFFXS\LQJ�VSHFLHV�DQG�WDEXODU�FRYHUDJH�HVWLPDWHV�
ZHUH�GHULYHG�IURP�WKHVH�GDWD�

7KH�VSHFLHV�VHOHFWHG�IRU�VXUYH\�DUH�UHJLRQDOO\�UHFRJQL]HG�
QRQQDWLYH�SODQWV�NQRZQ�WR�LQYDGH�LQWHULRU�IRUHVW�VWDQGV��
VRPH�IRUHVW�HGJHV��JDSV��URDGVLGHV��DQG�VWUHDP�VLGHV�OHVV�
WKDQ�����IHHW�ZLGH��7KH����6WDWH�LQYHQWRULHV�FRPPHQFHG�LQ�
GLIIHUHQW�\HDUV��DOWKRXJK�WKH\�KDYH�YDU\LQJ�UDWHV�RI�SURJUHVV�
DQG�F\FOH�FRPSOHWLRQV��WKH�H[SHFWDWLRQ�LV�WKDW�DW�OHDVW�D�¿IWK�
RI�WKH�SORWV�ZLWKLQ�D�6WDWH�ZLOO�EH�LQYHQWRULHG�HYHU\�\HDU�
�2NODKRPD¶V�GDWD�KDV�\HW�WR�EH�YHUL¿HG�IRU�SRVWLQJ���3HUFHQW�
FRYHU�E\�VSHFLHV�LV�UHFRUGHG�RQ�H[LVWLQJ�),$�FOXVWHUV�RI�IRXU�
SHUPDQHQW������DFUH�VXESORW�WKDW�DUH�ORFDWHG�DFURVV�IRUHVWHG�
ODQGVFDSHV�RQ�DQ�DSSUR[LPDWHO\���PLOH�JULG��(DFK�VXESORW�
UHSUHVHQWV�DERXW�������DFUHV��,QYDVLYH�SODQW�FRYHU�LV�UHFRUGHG�
LQ�¿YH�FDWHJRULHV���� �WUDFH�WR����SHUFHQW���� ���WR����SHUFHQW��
�� ����WR����SHUFHQW���� ����WR����SHUFHQW��DQG��� ����WR�
����SHUFHQW��)RU�HDFK�FDWHJRU\��PLGSRLQW�YDOXHV�DUH�XVHG�
WR�FDOFXODWH�DQ�HVWLPDWH�RI�FRYHU�E\�VSHFLHV�IRU�WKH�UHJLRQ�
DQG�IRU�HDFK�FRXQW\�ZLWKLQ�D�6WDWH��2XU�PHWKRGV�FRPELQH�
DQDO\VHV�RI�),$�GDWD�WR�GLVSOD\�FXUUHQW�RFFXSDWLRQ�E\�FRXQW\��
6WDWH��DQG�VXEUHJLRQ��DQG�WKHQ�IROORZ�XS�ZLWK�DQDO\VHV�WR�
XQGHUVWDQG�WKH�QDWXUH�RI�RFFXSDWLRQV�

:H�IRFXVHG�RXU�SUHGLFWLYH�PRGHOLQJ�RQ�¿YH�VSHFLHV�RI�KLJK�
FRQFHUQ�LQ�WKH�6RXWK�XVLQJ�WKH�&RUQHUVWRQH�)XWXUHV��7KHVH�
VSHFLHV�ZHUH�VHOHFWHG�EHFDXVH�WKH\�KDG�VXI¿FLHQW�GDWDVHWV��
UHSUHVHQWHG�D�UDQJH�RI�SODQW�JURZWK�IRUPV�DQG�LQYDVLRQ�
SDWWHUQV��DQG�YDULHG�E\�VXEUHJLRQDO�RFFXUUHQFH��7KH�PRGHOHG�
VSHFLHV�ZHUH�-DSDQHVH�FOLPELQJ�IHUQ��/\JRGLXP�MDSRQLFXP���
1HSDOHVH�EURZQWRS��0LFURVWHJLXP�YLPLQHXP���QRQQDWLYH�
URVHV��5RVD�VSS����VLONWUHH��$OEL]LD�MXOEULVVLQ���DQG�WDOORZWUHH�
�7ULDGLFD�VHELIHUD���+XPDQ�DQG�HQYLURQPHQWDO�ODQGVFDSH�
YDULDEOHV�ZHUH�H[WUDFWHG�IURP�DYDLODEOH�GLJLWDO�LQIRUPDWLRQ�
IRU�HDFK�),$�GDWDSRLQW��LQFOXGLQJ�QDWLRQDO�UHVRXUFH�LQYHQWRU\�
ODQG�XVH�FDWHJRULHV��GLVWDQFH�WR�URDGV�DQG�ULYHUV��KXPDQ�
SRSXODWLRQ�FHQVXV�ZLWK�SURMHFWLRQV��HOHYDWLRQ��DQG�FOLPDWH�
LQIRUPDWLRQ��*HVFK�DQG�RWKHUV�������35,60�*URXS�������
8�6��&HQVXV�%XUHDX��������$OO�YDULDEOHV�ZHUH�FRQYHUWHG�LQWR�
����IHHW�E\�����IHHW�����P�E\����P��FHOOV�DFURVV�WKH�6RXWK�
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7ZR�PRGHOLQJ�WHFKQLTXHV��ORJLVWLF�UHJUHVVLRQ��+RVPHU�
DQG�/HPHVKRZ�������DQG�PD[LPXP�HQWURS\��3KLOOLSV�DQG�
RWKHUV��������ZHUH�XVHG�WR�GHYHORS�D�SRWHQWLDO�GLVWULEXWLRQ�
IRU�HDFK�VSHFLHV��/RJLVWLF�UHJUHVVLRQ�LV�D�JHQHUDOL]HG�OLQHDU�
PRGHO�WKDW�LV�XVHG�WR�LQYHVWLJDWH�WKH�UHODWLRQVKLS�EHWZHHQ�D�
VHW�RI�H[SODQDWRU\�YDULDEOHV�IRU�SUHGLFWLRQ�RI�WKH�SUREDELOLW\�
RI�RFFXUUHQFH�RI�DQ�HYHQW�E\�¿WWLQJ�GDWD�WR�D�ORJLVWLF�FXUYH��
,W�PDNHV�XVH�RI�VHYHUDO�SUHGLFWRU�YDULDEOHV�WKDW�PD\�EH�
HLWKHU�QXPHULFDO�RU�FDWHJRULFDO��/RJLVWLF�UHJUHVVLRQ�PDNHV�
QR�DVVXPSWLRQV�DERXW�WKH�GLVWULEXWLRQ�RI�WKH�LQGHSHQGHQW�
YDULDEOHV��0D[(QW��3KLOOLSV�DQG�RWKHUV�������LV�EDVHG�RQ�
PD[LPXP�HQWURS\�SUREDELOLW\�GLVWULEXWLRQ��,W�LV�D�SUREDELOLW\�
GLVWULEXWLRQ�ZKRVH�HQWURS\�LV�DW�OHDVW�DV�JUHDW�DV�WKDW�RI�DOO�
RWKHU�PHPEHUV�RI�D�VSHFL¿HG�FODVV�RI�GLVWULEXWLRQV��7KH�
0D[(QW�DSSURDFK�LV�WR�HVWLPDWH�WKH�SUREDELOLW\�GLVWULEXWLRQ��
VXFK�DV�WKH�VSDWLDO�GLVWULEXWLRQ�RI�D�VSHFLHV�WKDW�LV�WKH�JUHDWHVW�
H[WHQW�VXEMHFW�WR�FRQVWUDLQWV�VXFK�DV�WKH�NQRZQ�ORFDWLRQV�RI�
WKH�VSHFLHV��,W�LV�D�PDFKLQH�OHDUQLQJ�WHFKQLTXH�WKDW�SUHGLFWV�
VSHFLHV�GLVWULEXWLRQV�XVLQJ�GHWDLOHG�JHRVSDWLDO�GDWD�VHWV�
WRJHWKHU�ZLWK�VSHFLHV�RFFXUUHQFH�LQIRUPDWLRQ��FRQGXFWHG�
XVLQJ�D�VSHFLDOL]HG�SURJUDP�SDFNDJH�RI�0D[(QW��3KLOOLSV�
DQG�RWKHUV��������,W�JHQHUDOO\�SHUIRUPV�DV�ZHOO�RU�EHWWHU�
WKDQ�RWKHU�DOJRULWKPV�LQ�WHVWV�RI�PRGHO�SHUIRUPDQFH��(OLWK�
DQG�RWKHUV�������3KLOOLSV�DQG�RWKHUV��������7KH�LPSRUWDQW�
GLIIHUHQFH�EHWZHHQ�WKH�WZR�WHFKQLTXHV�LV�WKDW�ORJLVWLF�
UHJUHVVLRQ�XVHV�LQIRUPDWLRQ�RQ�ERWK�SUHVHQFH�DQG�DEVHQFH�
WR�HVWLPDWH�D�SUHGLFWLYH�OLQHDU�PRGHO��ZKHUHDV�PD[LPXP�
HQWURS\��0D[(QW��XVHV�LQIRUPDWLRQ�IURP�SUHVHQFH�RQO\�
DQG�LV�D�QRQSDUDPHWULF�DSSURDFK��,Q�GHYHORSLQJ�PRGHOV�IRU�
VSHFLHV��YDULDEOHV�ZHUH�HOLPLQDWHG�XVLQJ�D�PDQXDO�EDFNZDUG�
VHOHFWLRQ�PHWKRG�WR�GHOHWH�WKRVH�KDYLQJ�OLWWOH�RU�QR�LPSDFW��
,PSDFW�RQ�WKH�PRGHO�ZDV�PHDVXUHG�DV�SHUFHQW�FRQWULEXWLRQ�
DQG�ZLWK�D�MDFNNQLIH�WHVW�RQ�JDLQ�DQG�LQÀXHQFH�RQ�DUHD�XQGHU�
WKH�FXUYH��$8&���7KLV�DOORZHG�LGHQWL¿FDWLRQ�RI�NH\�YDULDEOHV�
LQ�GHWHUPLQLQJ�WKH�RFFXUUHQFH�RI�HDFK�VSHFLHV�

7R�LGHQWLI\�WKH�NH\�YDULDEOHV�LQ�GHWHUPLQLQJ�HDFK�VSHFLHV�
RFFXUUHQFH��ZH�FDOFXODWHG�WKH�FRQWULEXWLRQ�RI�HDFK�YDULDEOH�
WR�WKH�PRGHO��7KH�RPLVVLRQ�UDWH�DQG�DUHD�XQGHU�WKH�5HFHLYHU�
2SHUDWRU�&KDUDFWHULVWLF��$8&��ZHUH�XVHG�WR�DVVHVV�WKH�
UHOLDELOLW\�DQG�YDOLGLW\�RI�PRGHOV��7R�DVVHVV�PRGHOV��),$�
GDWD�ZHUH�VSOLW�VSDWLDOO\�ZLWK����SHUFHQW�XVHG�DV�D�WHVW�GDWDVHW�
DQG����SHUFHQW�XVHG�DV�D�WUDLQLQJ�GDWDVHW��7KH�RPLVVLRQ�
UDWH�LV�WKH�IDOVH�QHJDWLYH�RU�WKH�SURSRUWLRQ�RI�VLWHV�ZKHUH�
WKH�VSHFLHV�ZDV�SUHVHQW�EXW�WKH�PRGHO�SUHGLFWHG�DEVHQFH��
7R�FDOFXODWH�WKLV��D�FXW�RII�FULWHULRQ�LV�UHTXLUHG�WR�FRQYHUW�
FRQWLQXRXV�PRGHO�SUHGLFWLRQV�WR�ELQDU\�FODVVL¿FDWLRQV��:H�
XVHG�D�WKUHVKROG�YDOXH�WKDW�PD[LPL]HG�WKH�VXP�RI�VHQVLWLYLW\�
DQG�VSHFL¿FLW\��7KH�VHQVLWLYLW\�LV�WKH�SURSRUWLRQ�RI�DFWXDO�
SUHVHQFH�FRUUHFWO\�LGHQWL¿HG�DQG�WKH�VSHFL¿FLW\�LV�WKH�
SURSRUWLRQ�RI�DEVHQFHV�FRUUHFWO\�LGHQWL¿HG��6HQVLWLYLW\�DQG�
VSHFL¿FLW\�IRU�HDFK�SRWHQWLDO�FXW�RII�ZHUH�DGGHG�WRJHWKHU�DQG�
WKH�FXW�RII�ZLWK�WKH�JUHDWHVW�FRPELQHG�QXPEHU�ZDV�VHOHFWHG�
IRU�IXUWKHU�ZRUN��7KLV�KDV�WKH�DGYDQWDJH�RI�JLYLQJ�HTXDO�
ZHLJKWV�WR�WKH�SUREDELOLW\�RI�VXFFHVV�RI�ERWK�SUHVHQFHV�DQG�

DEVHQFHV��0DQHO�DQG�RWKHUV��������7KLV�LV�RQH�RI�WKH�PRVW�
DSSURSULDWH�PHWKRGV�WR�FRUUHFWO\�GHULYH�D�ELQDU\�YDULDEOH�
IURP�FRQWLQXRXV�SUREDELOLWLHV�ZKHQ�VSHFLHV�SUHVHQFH�DEVHQFH�
GLVWULEXWLRQ�GDWD�DUH�XQEDODQFHG��-LPpQH]�9DOYHUGH�DQG�/RER�
������/LX�DQG�RWKHUV��������$8&�SURYLGHV�D�VLQJOH�PHDVXUH�
RI�PRGHO�SHUIRUPDQFH��LQGHSHQGHQW�RI�DQ\�SDUWLFXODU�FKRLFH�
RI�WKUHVKROG�EXW�LV�VHQVLWLYH�WR�WKH�PHWKRG�LQ�ZKLFK�DEVHQFHV�
LQ�WKH�HYDOXDWLRQ�GDWD�DUH�VHOHFWHG��/RER�DQG�RWKHUV��������
,W�LV�PRVW�DSSOLFDEOH�WR�GDWD�ZLWK�WUXH�DEVHQFHV��-LPpQH]�
9DOYHUGH��������WKXV�LW�QHHGV�WR�EH�XVHG�ZLWK�FDXWLRQ�ZLWK�
GDWDVHWV�WKDW�GR�QRW�KDYH�DEVHQFH�GDWD��7KH�PRGHOV�UXQ�ZLWK�
),$�GDWD�ZHUH�PHDVXUHG�DEVHQFHV��EXW�DV�LQYDVLRQV�DUH�QRW�DW�
WKHLU�IXOO�SRWHQWLDO��WKHVH�ZHUH�QRW�QHFHVVDULO\�WUXH�DEVHQFHV��
:H�XVHG�WKH�IROORZLQJ�FODVVHV�RI�$8&�WR�DVVHVV�PRGHO�
SHUIRUPDQFH�������WR������ �IDLU�������WR������ �JRRG�������WR�
����� �YHU\�JRRG��DQG������WR������ �H[FHOOHQW��+RVPHU�DQG�
/HPHVKRZ��������$8&�LV�XVHIXO�ZKHQ�XVHG�LQ�FRQMXQFWLRQ�
ZLWK�RWKHU�YDOLGDWLRQ�VWDWLVWLFV�EHFDXVH�LQYDVLYH�VSHFLHV�DUH�
RIWHQ�QRW�DW�HTXLOLEULXP�ZLWK�WKHLU�HQYLURQPHQW�DQG�WKHLU�
FXUUHQW�UHDOL]HG�GLVWULEXWLRQ�LV�PXFK�VPDOOHU�WKDQ�WKHLU�
SRWHQWLDO�GLVWULEXWLRQ��WKXV�HYHQ�¿HOG�DEVHQFH�GDWD�FDQ�EH�
WHPSRUDU\�ZLWK�D�WLPH�GLPHQVLRQ�

$OWKRXJK�ORJLVWLF�DQG�0D[(QW�PRGHOV�PD\�EH�FRPSDUHG�
LQGLYLGXDOO\�WR�VHOHFW�WKH�EHVW�RYHUDOO�PRGHO�IRU�D�SDUWLFXODU�
GDWDVHW��FRPELQLQJ�WKH�WZR��$UD~MR�DQG�1HZ�������FDQ�
UHGXFH�WKH�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�GHSHQGHQFH�RQ�RQH�RU�
WKH�RWKHU��:H�LGHQWL¿HG�DUHDV�ZKHUH�ERWK�PRGHOV�SUHGLFW�KLJK�
SRWHQWLDO�RI�LQYDVLRQ��DUHDV�ZKHUH�MXVW�RQH�PRGHO�SUHGLFWV�
PRGHUDWH�SRWHQWLDO�RI�LQYDVLRQ��DQG�DUHDV�ZKHUH�ERWK�PRGHOV�
SUHGLFW�ORZ�SRWHQWLDO�RI�LQYDVLRQ��9DULDEOH�FRQWULEXWLRQ�WR�
WKH�PRGHOV�ZDV�FDOFXODWHG�DV�DQ�DYHUDJH�RI�WKH�WZR�PRGHOV�
DQG�GLUHFWLRQ�ZDV�DVVHVVHG�LQ�FRPELQDWLRQ��7KH�GLUHFWLRQV�
ZHUH�HLWKHU�D�OLQHDU�SRVLWLYH�RU�QHJDWLYH��RU�D�ELQRPLDO�
�WZR�SHDNV��RU�SRO\QRPLDO��RQH�YDOOH\��UHODWLRQVKLS��7KH�
SHUFHQWDJH�RI�IRUHVW�LQYDGHG�ZDV�FDOFXODWHG�E\�RYHUOD\LQJ�
WKH�¿QDO�RFFXUUHQFH�PDS�ZLWK�D�ELQDU\�OD\HU�RI�IRUHVW�IRU�
HDFK�&RUQHUVWRQH��FKDSWHU�����SURGXFLQJ�SHUFHQWDJHV�DW�KLJK�
DQG�PRGHUDWH�SRWHQWLDO�OHYHOV��)RU�FRPSDULVRQ��HDFK�ZDV�
FRQYHUWHG�WR�D�FXUUHQW�DQG�IXWXUH�SHUFHQWDJH�RI�IRUHVWHG�),$�
SORWV�LQYDGHG�IRU�HDFK�VSHFLHV�DQG�IRU�HDFK�&RUQHUVWRQH��
EDVHG�RQ�SURMHFWHG�IRUHVW�DFUHDJH��FKDSWHU�����8VLQJ�WKHVH�
VDPH�PRGHOV��D�OLNHZLVH�SUREDELOLW\�IRU�QRQIRUHVWHG�ODQGV�
ZDV�FDOFXODWHG�IRU�GLVSOD\�RQ�WKH�VDPH�PDSV��%HFDXVH�WKH�
GDWDVHWV�RI�ODQGVFDSH�YDULDEOHV�XVHG�IRU�PRGHOLQJ�ZHUH�
H[WUDFWHG�IRU�WKH�HQWLUH�6RXWK�DQG�),$�IURP�IRUHVWHG�DUHD��
SUHGLFWLRQV�IRU�QRQIRUHVW�ODQGV�XVLQJ�IRUHVW�SORW�RFFXUUHQFH�
PD\�EH�OHVV�DFFXUDWH��+RZHYHU��EHFDXVH�DOO�LQYDVLYH�VSHFLHV�
KDYH�ODUJH�SRSXODWLRQV�RQ�QRQIRUHVWHG�ODQGV��WKHLU�SURMHFWHG�
RFFXSDWLRQ�RQ�QRQGHYHORSHG�ODQGV�SURYLGHV�D�GHSLFWLRQ�RI�
LQWHUFRQQHFWLYLW\�WKDW�KDV�EHHQ�ODFNLQJ��7KLV�LQWHUFRQQHFWLYLW\�
RI�WKH�IRUHVW�DQG�QRQIRUHVW�ODQG�LQYDVLRQV�XQGHU�ZD\�DQG�
SURMHFWHG�VKRXOG�QRW�EH�LJQRUHG��KRZHYHU�OLPLWHG�WKH�VWUHQJWK�
RI�WKH�PRGHOV�RQ�WKH�QRQIRUHVWHG�SRUWLRQ�PD\�EH�
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7KH����JURXSV��WD[D��GLVFXVVHG�KHUH�TXDOLI\�DV�WKH�¿UVW�
WDUJHWV�IRU�SURDFWLYH�PDQDJHPHQW�EHFDXVH�WKH\�DFFRXQW�IRU�
PXFK�RI�WKH�ODQGV�RFFXSLHG�E\�LQYDVLYH�SODQWV��$OWKRXJK�
WKH\�FXPXODWLYHO\�SRVH�WKH�JUHDWHVW�WKUHDW�IRU�WKH�UHJLRQ��
SULRULWLHV�YDU\�IRU�VSHFL¿F�VXEUHJLRQV��GHSHQGLQJ�RQ�FXUUHQW�
DQG�SRWHQWLDO�RFFXSDWLRQV��0RVW�DUH�DEOH�WR�VSUHDG�IURP�
RQH�VXEUHJLRQ�WR�DQRWKHU�LI�QRW�FRQWDLQHG��EHFDXVH�PRVW�DUH�
OLPLWHG�E\�VSUHDG�YHFWRUV�DQG�QRW�HQYLURQPHQWDO�IDFWRUV�
�3DWWLVRQ�DQG�0DFN��������,Q�WKLV�VHFWLRQ�ZH�VXPPDUL]H�
LQYDVLYH�SODQW�GHVFULSWLRQV��FXUUHQW�DQG�IXWXUH�RFFXSDWLRQ�
ZLWK�FRXQWU\�RI�RULJLQ��WDEOH��������DQG�WKH�FRPPXQLW\�OD\HUV�
WKH\�PRVWO\�LPSDFW��WDEOH�������LQ�¿YH�FDWHJRULHV��WUHHV��
VKUXEV��YLQHV��JUDVVHV�DQG�EDPERRV��DQG�IRUEV��'HVFULSWLRQV�
DUH�PRVWO\�GHULYHG�IURP�0LOOHU�DQG�RWKHUV������D��DQG�
/DQJHODQG�DQG�RWKHUV���������ZKLOH�VSHFL¿F�WUDLWV�WKDW�OHDG�
WR�WKHLU�VXFFHVV�DV�LQYDVLYHV�DUH�GHULYHG�IURP�WKH�ZLGHU�
OLWHUDWXUH�

,QYDVLYH�7UHHV

,Q�DGGLWLRQ�WR�GUDPDWLFDOO\�DOWHULQJ�KDELWDWV��QRQQDWLYH�
WUHHV�KLQGHU�UHIRUHVWDWLRQ�DQG�PDQDJHPHQW�RI�ULJKWV�RI�ZD\�
DQG�QDWXUDO�DUHDV��6RPH�VSHFLHV�RFFXU�LQLWLDOO\�DV�VFDWWHUHG�
LQGLYLGXDOV�DQG�WKHQ�HYHQWXDOO\�IRUP�GHQVH�VWDQGV�LI�QRW�
FRQWUROOHG��$OPRVW�DOO�LQYDVLYH�WUHHV�DUH�KDUGZRRGV��0RVW�
VSUHDG�E\�SUROL¿F�VHHG�SURGXFWLRQ�DQG�DEXQGDQW�URRW�VSURXWV��
DQG�DOO�DUH�VWLOO�VROG�DV�RUQDPHQWDOV�XQOHVV�SURKLELWHG�E\�
6WDWH�ODZV��%HFDXVH�WKH\�WROHUDWH�DQ�H[FHSWLRQDOO\�ZLGH�
UDQJH�RI�VRLO�DQG�VLWH�FRQGLWLRQV��WKH\�DUH�SRSXODU�DV�ORZ�
PDLQWHQDQFH�RUQDPHQWDOV��'HSHQGLQJ�RQ�FRQGLWLRQV��LQYDVLYH�
WUHHV�FDQ�EH�HOLPLQDWHG�ZLWK�KHUELFLGHV�E\�VWHP�LQMHFWLRQ��
FXW�WUHDW��VRLO�VSRWV��EDVDO�VSUD\V��DQG�IROLDU�VSUD\V��0LOOHU�
DQG�RWKHUV�����E���$OWKRXJK�EXOOGR]HUV�ZLWK�URRW�UDNH�EODGHV��
PXOFKHUV��FKDLQVDZV��DQG�SUHVFULEHG�EXUQLQJ�ZLOO�HOLPLQDWH�
RU�UHGXFH�VWDQGLQJ�WUHHV��RQO\�KHUELFLGHV�DUH�HIIHFWLYH�LQ�
FRQWUROOLQJ�URRWV��7RWDO�HOLPLQDWLRQ�UHTXLUHV�VXUYHLOODQFH�DQG�
WUHDWPHQW�RI�UHVSURXWV�DQG�SODQW�JHUPLQDQWV�WKDW�RULJLQDWH�
IURP�WKH�VRLO�VHHG�EDQN�

7DOORZWUHH²7DOORZWUHH�RU�SRSFRUQWUHH��7ULDGLFD�VHELIHUD��
IRUPV�QHDUO\�SXUH�VWDQGV�LQ�IRUPHU�ZHW�SUDLULHV�DQG�LV�
PRUH�OLNHO\�RQ�ORZ�DQG�ÀDW�ODQGV��DUHDV�DGMDFHQW�WR�ZDWHU�
DQG�URDGZD\V��VLWHV�UHFHQWO\�KDUYHVWHG�RU�GLVWXUEHG��\RXQJ�
VWDQGV��DQG�SULYDWH�IRUHVWODQGV��%UXFH�DQG�RWKHUV�������*DQ�
DQG�RWKHUV��������7DOORZWUHH�ZDV�RULJLQDOO\�LQWURGXFHG�IURP�
&KLQD�SUHVXPDEO\�WKURXJK�)UDQFH�LQWR�FRDVWDO�6RXWK�&DUROLQD�
QHDU�&KDUOHVWRQ�DQG�*HRUJLD�DV�HDUO\�DV�WKH�����V��+XQW�
�������,W�LV�D�GHFLGXRXV�WUHH�JURZLQJ�WR����IHHW�WDOO�ZLWK�OHDYHV�
WKDW�DUH�EURDGO\�RYDWH�WR�GLDPRQG�VKDSHG�DQG�WXUQ�EULJKW�
\HOORZ�DQG�VFDUOHW�LQ�WKH�DXWXPQ��ZKLFK�PDNHV�LW�DQ�DWWUDFWLYH�
DQG�ZLGHO\�SODQWHG�\DUG�WUHH��-XELQVN\�DQG�$QGHUVRQ��������

$OVR��WKH�SODQW�KDV�D�KLJK�WROHUDQFH�WR�LQVHFW�GHIROLDWLRQ�
�5RJHUV�DQG�6LHPDQQ�������DQG�DOO�SDUWV�RI�WKH�SODQW�DUH�
FRQVLGHUHG�WR[LF�WR�KXPDQV��HVSHFLDOO\�WKH�LQQHU�VHHGV�
�(YHUHVW�DQG�RWKHUV��������$OWKRXJK�QRW�SROOLQDWHG�E\�EHHV�
�EXW�ZLQG���WKH�WUHH�LV�SUL]HG�DQG�SODQWHG�E\�KRQH\�SURGXFHUV�
EHFDXVH�RI�LWV�DEXQGDQW�QHFWDU�JODQGV��/LHX[��������%XQGOHV�
RI�ZKLWH�ZD[\�SRSFRUQ�OLNH�VHHGV�DSSHDU�RQ�EUDQFKOHWV�LQ�
WKH�DXWXPQ�DQG�UHPDLQ�LQWR�ZLQWHU��6HHGV�DUH�KLJK�LQ�IDW�
DQG�SURWHLQ��DQG�ELUGV�DQG�SRVVLEO\�PDPPDOV�FRQVXPH�WKH�
ZD[\�VHHG�FRDW�DQG�WKHQ�SDVV�DQG�VSUHDG�WKH�VHHGV��&RQZD\�
DQG�6PLWK�������5HQQH�DQG�RWKHUV��������������%HFDXVH�
WKH\�ÀRDW��VHHGV�DUH�DOVR�VSUHDG�E\�ZDWHU�DURXQG�ODNH�DQG�
ERJ�PDUJLQV�DV�ZHOO�DV�DORQJ�GUDLQDJH�GLWFKHV��VWUHDPV��DQG�
ULYHUV��7DOORZWUHH�LV�VKDGH�LQWROHUDQW��ZKLFK�OLPLWV�VHHGOLQJ�
HVWDEOLVKPHQW�LQ�LQWDFW�IRUHVWV��3DWWLVRQ�DQG�0DFN��������
7UHHV�DV�\RXQJ�DV���\HDUV�FDQ�SURGXFH�YLDEOH�VHHG�DQG�UHPDLQ�
UHSURGXFWLYH�IRU�����\HDUV��FDSDEOH�RI�SURGXFLQJ���������
VHHGV�SHU�\HDU��%UXFH�DQG�RWKHUV�������*UD\��������6HHG�
YLDELOLW\�LQ�WKH�VRLO�LV���WR���\HDUV��DQG�JHUPLQDWLRQ�UDWH�
YDULHV�E\�6WDWH�IURP���WR����SHUFHQW�UHSRUWHG��&DPHURQ�DQG�
RWKHUV��������,QIHVWDWLRQV�LQWHQVLI\�VHHGLQJ�DQG�VXUIDFH�URRW�
VSURXWV��DQG�IROLDJH�DQG�URRWV�UHOHDVH�FKHPLFDOV�WKDW�LQKLELW�
RWKHU�YHJHWDWLRQ��FDXVLQJ�DQ�HYHQWXDO�FROODSVH�RI�ELRGLYHUVLW\�
IROORZLQJ�LQYDVLRQ��&RQZD\�DQG�RWKHUV�������

2FFXSDWLRQ�RFFXUV�PRVWO\�LQ�WKH�&RDVWDO�3ODLQ�DORQJ�WKH�
*XOI�RI�0H[LFR�DQG�$WODQWLF�2FHDQ��ZLWK�WKH�JUHDWHVW�
FRQFHQWUDWLRQ�RQ�LQYDGHG�FRDVWDO�SUDLULHV�VXUURXQGLQJ�
+RXVWRQ��¿J���������5HSRUWV�RI�&KLQD¶V�IRXUWHHQ�FHQWXULHV�
RI�XVHV�SURPSWHG�WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�WR�
HVWDEOLVK�WULDOV�DQG�SURPRWH�*XOI�&RDVWDO�3ODLQ�SODQWLQJV�
LQ�7H[DV�GXULQJ�WKH�HDUO\�����V��UHVXOWLQJ�LQ�WKH�FXUUHQW�
7H[DV�HSLFHQWHU��+RZHV��������7DOORZWUHH�KDV�WKH�KLJKHVW�
UHJLRQDO�RFFXSDWLRQ�RI�DQ\�QRQQDWLYH�WUHH�LQYDGHU��ZLWK�
PRUH�WKDQ�D�KDOI�PLOOLRQ�DFUHV�FRYHUHG�DQG�D����SHUFHQW�
LQFUHDVH�SURMHFWHG�GXULQJ�WKH�QH[W����\HDUV��WDEOH�������
XQGHU�FXUUHQW�FOLPDWH�FRQGLWLRQV��)ORRGZDWHUV�IURP�PXOWLSOH�
KXUULFDQHV�LQ�WKH�SDVW�WZR�GHFDGHV�KDYH�IDFLOLWDWHG�VSUHDG�
LQWR�GDPDJHG�IRUHVWV��ZHWODQGV��DQG�ZHW�SUDLULHV��&KDSPDQ�
DQG�RWKHUV��������2VZDOW��������UHSRUWHG�WKDW�WKH�QXPEHUV�
RI�&KLQHVH�WDOORZWUHH�LQ�/RXLVLDQD��0LVVLVVLSSL��DQG�HDVWHUQ�
7H[DV�LQFUHDVHG�E\�DERXW�����SHUFHQW�IURP�WKH�����V�WR�
������%HFDXVH�LWV�VROH�OLPLWDWLRQ�LV�GLVSHUVDO�YHFWRUV��WKLV�
LQYDVLYH�KDV�\HW�WR�RFFXS\�WKH�IXOO�H[WHQW�RI�LWV�UDQJH�LQ�
1RUWK�$PHULFD��3DWWLVRQ�DQG�0DFN��������������,QFUHDVHV�LQ�
ERWK�UDQJH�DQG�VHYHULW\�KDYH�EHHQ�SUHGLFWHG�ZLWK�D�ZDUPLQJ�
FOLPDWH��*DQ�DQG�RWKHUV��������DQG�ZH�LQYHVWLJDWHG�WKLV�
IXUWKHU�DQG�SURYLGH�UHVXOWV�LQ�D�ODWHU�VHFWLRQ�

7UHH�RI�KHDYHQ²7UHH�RI�KHDYHQ��$LODQWKXV�DOWLVVLPD��RU�
DLODQWKXV�RFFXUV�PRVWO\�DORQJ�IRUHVW�URDGV�ZKHUH�LW�VSUHDGV�
LQWR�UHFHQWO\�KDUYHVWHG�RU�GLVWXUEHG�VLWHV�DQG�GLVSOD\V�
H[FHSWLRQDO�FRPSHWLWLYH�FDSDELOLWLHV�DV�D�QHZ�SOD\HU�LQ�VWDQG�
GHYHORSPHQW��/DQGHUEHUJHU�DQG�RWKHUV�������0LOOHU��������
7UHH�RI�KHDYHQ�ZDV�LPSRUWHG�LQWR�WKH�(DVWHUQ�8�6��DV�DQ�







���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

RUQDPHQWDO�LQ������DQG�ZDV�D�FRPPRQ�QXUVHU\�VSHFLHV�
E\�WKH�PLG�����V��'DYLHV�������+X��������)DYRUDEOH�HDUO\�
WHVWV�SDYHG�WKH�ZD\�IRU�ZLGHVSUHDG�SODQWLQJV�RQ�VXUIDFH�
PLQHG�ODQGV�LQ�$SSDODFKLD��3ODVV��������7UHH�RI�KHDYHQ�LV�D�
VKDOORZ�URRWHG�GHFLGXRXV�WUHH�WKDW�FDQ�JURZ�WR����IHHW�WDOO��,W�
KDV�ORQJ�FRPSRXQG�OHDYHV�WKDW�KDYH�URZV�RI�QRQ��RSSRVLQJ�
OHDÀHWV�RQ�ERWK�VLGHV�RI�WKH�VWDON�ZLWK�WZR�FLUFXODU�JODQGV�
XQGHU�VPDOO�OREHV�DW�OHDÀHW�EDVHV��0LOOHU�DQG�RWKHUV�����D���
/DUJH�WHUPLQDO�FOXVWHUV�RI�WLQ\�JUHHQLVK�ÀRZHUV�LQ�HDUO\�
VXPPHU�\LHOG�SHUVLVWHQW�FOXVWHUV�RI�ZLQJ�VKDSHG�IUXLW�ZLWK�
WZLVWHG�WLSV�RQ�IHPDOH�WUHHV��9LDEOH�VHHGV�DUH�SURGXFHG�DW���
WR���\HDUV��DQG�PDWXUH�WUHHV�FDQ�SURGXFH�PRUH�WKDQ���������
VHHGV�SHU�\HDU��5HQQH�DQG�RWKHUV��������(YHQ�OLJKW�JUHHQ�
VHHGV�LQ�PLGVXPPHU�DUH�FDSDEOH�RI�JHUPLQDWLRQ��5HQQH�
DQG�RWKHUV��������UHSRUWHG�WKDW����SHUFHQW�RI�D�VHHG�FURS�
ZDV�GLVSHUVHG�E\����ELUG�VSHFLHV�LQ�FRDVWDO�6RXWK�&DUROLQD��
6HHGV�FDQ�EH�DOVR�EORZQ�XS�WR�����IHHW�IURP�D�SDUHQW�WUHH�
�/DQGHQEHUJHU�DQG�RWKHUV�������DQG�FDQ�DOVR�ÀRDW�FDXVLQJ�
ORQJ�GLVWDQFH�GLVSHUVDO�DQG�LQIHVWDWLRQV�DORQJ�VWUHDPV�
DQG�ULYHUV��.RZDULN�DQG�6DXPHO��������,I�WKH�PDLQ�VWHP�
LV�GHDGHQHG��URRW�VSURXWV�ZLOO�DSSHDU�DIWHUZDUG��DQG�URRW�
VHJPHQWV�OHIW�LQ�VRLO�DIWHU�SXOOLQJ�WUHDWPHQWV�ZLOO�VSURXW�
�0LOOHU�DQG�RWKHUV�����E���6SURXWV�FDQ�JURZ����WR����IHHW�
WDOO�WKH�¿UVW�\HDU��6ZLQJOH��������7KLV�YLJRURXV�JURZWK�
FDQ�FRQWLQXH�IRU���RU�PRUH�\HDUV��/HDYHV�DQG�URRWV�UHOHDVH�
DOOHORSDWKLF�FKHPLFDOV�WKDW�LQKLELW�RWKHU�SODQWV��GHFUHDVLQJ�
ELRGLYHUVLW\��*RPH]�$SDULFLR�DQG�&DQKDP�������/DZUHQFH�
DQG�RWKHUV�������

7KH�DUHD�RI�KLJKHVW�RFFXSDWLRQ�LV�DURXQG�1DVKYLOOH�LQ�WKH�
&XPEHUODQG�3ODWHDX�RI�7HQQHVVHH��IROORZHG�E\�DQRWKHU�RQH�
DORQJ�WKH�6KHQDQGRDK�9DOOH\�ZKHUH�WKH�3LHGPRQW�PHHWV�WKH�
1RUWKHUQ�5LGJH�DQG�9DOOH\�3URYLQFH�LQ�9LUJLQLD��¿J���������
6RXWKZDUG�VSUHDG�LV�H[SHFWHG�VLQFH�VFDWWHUHG�LQIHVWDWLRQV�
RFFXU�HYHQ�DV�IDU�VRXWK�DV�)ORULGD��ZLWK�D�SUHGLFWHG�LQFUHDVH�
RI����SHUFHQW�PRUH�FRYHU�LQ����\HDUV��WDEOH�������

&KLQDEHUU\WUHH²&KLQDEHUU\WUHH��0HOLD�D]HGDUDFK���
D�WUDGLWLRQDO�ZLGHO\�HVFDSHG�RUQDPHQWDO�LQWURGXFHG�LQWR�
6RXWK�&DUROLQD�DQG�*HRUJLD�IURP�$VLD�LQ�������*RUGRQ�DQG�
7KRPDV��������LV�LQFUHDVLQJO\�EHFRPLQJ�HVWDEOLVKHG�ZLWKLQ�
IRUHVWV��,W�LV�GHFLGXRXV��JURZLQJ�WR�DERXW����IHHW�WDOO�ZLWK�
PXOWLSOH�WUXQNV�WKDW�WHQG�WR�DUFK�RXWZDUG��,W�KDV�ODF\��PDQ\�
GLYLGHG�OHDYHV�WKDW�DUH�GDUN�JUHHQ��VRPHWLPHV�WXUQLQJ�EULJKW�
\HOORZ�LQ�DXWXPQ��0LOOHU�DQG�RWKHUV�����D���6KRZ\�SDQLFOHV�
RI�WLQ\�EOXH�ÀRZHUV�LQ�VSULQJ�\LHOG�DEXQGDQW�URXQG�\HOORZ�
SXOS\�IUXLWV�WKDW�SHUVLVW�GXULQJ�ZLQWHU��6RPH�VHHGV�ZLOO�
JHUPLQDWH�HYHQ�ZKHQ�WKH�IUXLW�FRDWV�DUH�JUHHQ��,I�WKH�PDLQ�
VWHP�LV�GHDGHQHG��VWXPS�VSURXWV��URRW�VSURXWV��DQG�VHHGOLQJV�
ZLOO�HYHQWXDOO\�HPHUJH��9LDEOH�VHHG�FDQ�EH�SURGXFHG�DW���WR�
��\HDUV��ZKLOH�WKH�ORQJHYLW\�RI�VHHG�YLDELOLW\�LQ�WKH�VRLO�KDV�
QRW�EHHQ�UHSRUWHG��7KLV�VSHFLHV�VSUHDGV�E\�DEXQGDQW�ELUG�
DQG�DQLPDO�GLVSHUVHG�VHHGV��9LQHV��������ZKLFK�DUH�WR[LF�WR�
KXPDQV�DQG�VRPH�PDPPDOV��(YHUHVW�DQG�RWKHUV�������

2FFXSDWLRQ�LV�KLJKHVW�DFURVV�WKH�&RDVWDO�3ODLQV�ZLWK�
VFDWWHUHG�RXWOLHUV�HOVHZKHUH�LQ�WKH�6RXWK��¿J���������
2FFXUUHQFHV�LQ�WKH�FRROHU�FOLPDWHV�RI�QRUWKHUQ�9LUJLQLD�
LQGLFDWH�WKDW�UDQJH�LV�QRW�OLPLWHG�E\�WHPSHUDWXUH�DQG�WKDW�
IXUWKHU�VSUHDG�FDQ�EH�H[SHFWHG��&KLQDEHUU\WUHH�LV�WKH�WKLUG�
PRVW�DEXQGDQW�LQYDVLYH�WUHH�LQ�WKH�UHJLRQ��WDEOH��������5HJLRQ�
ZLGH�VSUHDG�KDV�DOUHDG\�RFFXUUHG��86'$�1DWXUDO�5HVRXUFH�
&RQVHUYDWLRQ�6HUYLFH��������DQG�DQ�DGGLWLRQDO����SHUFHQW�RI�
RFFXSDWLRQ�LV�IRUHFDVWHG�E\������

6LONWUHH²6LONWUHH�RU�PLPRVD��$OEL]LD�MXOEULVVLQ��LV�D�VPDOO�
OHJXPH�WUHH����WR����IHHW�WDOO�LPSRUWHG�LQWR�WKH�6RXWK�IURP�
FHQWUDO�$VLD��&RWKUDQ�������DQG�WUDGLWLRQDOO\�SODQWHG�DV�
DQ�RUQDPHQWDO�RZLQJ�WR�DEXQGDQW�VKRZ\�SLQN�DQG�ZKLWH�
ÀRZHUV�LQ�VSULQJ�DQG�WKURXJKRXW�VXPPHU��,W�UHSURGXFHV�E\�
DEXQGDQW�VHHGV�DQG�URRW�VSURXWV��,W�KDV�IHDWKHU\�GHFLGXRXV�
OHDYHV�DQG�VPRRWK�OLJKW�EURZQ�EDUN��3URIXVH�GDQJOLQJ�ÀDW�
SRGV�FRQWDLQLQJ���WR����VHHGV�DUH�UHOHDVHG�GXULQJ�ZLQWHU�
DQG�FDQ�ÀRDW�WR�VSUHDG�DORQJ�ZDWHUZD\V�DQG�GLWFKHV��ZKHUH�
VHHGV�UHPDLQ�YLDEOH�IRU�PDQ\�\HDUV��$OO�VXEUHJLRQV�KDYH�
VFDWWHUHG�VLONWUHH�VWDQGV��PRVWO\�DORQJ�KLJKZD\V��ZLWK�WKH�
KHDYLHVW�LQIHVWDWLRQV�LQ�QRUWK�FHQWUDO�$ODEDPD�VXUURXQGLQJ�
%LUPLQJKDP��¿J���������6LONWUHH�LV�FXUUHQWO\�WKH�IRXUWK�PRVW�
DEXQGDQW�LQYDVLYH�WUHH��WDEOH��������)RUHVW�RFFXSDWLRQ�LV�
H[SHFWHG�WR�LQFUHDVH�E\����SHUFHQW�RYHU�WKH�QH[W����\HDUV��
XQGHU�FXUUHQW�FOLPDWH��UHVXOWLQJ�LQ�H[WUD�URDGVLGH�
PDLQWHQDQFH�FRVWV�WR�SUXQH�MXWWLQJ�OLPEV��9DULRXV�GLVHDVHV�
DWWDFN�VLONWUHH�DQG�PD\�UHVWULFW�IXWXUH�UDQJH�DQG�GHQVLW\�
�'LUU��������(VWLPDWHV�RI�VSUHDG�UDWHV�ZLWK�FOLPDWH�FKDQJH�
VFHQDULRV�DUH�UHSRUWHG�LQ�D�ODWHU�VHFWLRQ�

%UD]LOLDQ�SHSSHUWUHH²%UD]LOLDQ�SHSSHUWUHH��6FKLQXV�
WHUHELQWKLIROLXV��ZDV�LQLWLDOO\�LPSRUWHG�LQ�WKH�PLG��DQG�
ODWH�����V��%DUOH\��������ZKLOH�LW�ZDV�PDGH�SRSXODU�DV�
DQ�RUQDPHQWDO�QHDU�0LDPL�LQ�WKH�����V�ZKHUH�LW�LQLWLDOO\�
HVFDSHG��0RUWRQ��������%UD]LOLDQ�SHSSHUWUHH�FRPSOHWHO\�
UHSODFHV�QDWLYH�YHJHWDWLRQ�ZLWK�LWV�WDQJOHG�LQIHVWDWLRQV�
WKDW�UHDFK�KHLJKWV�RI����IHHW��/DQJHODQG�DQG�RWKHUV��������
,W�LV�DQ�HYHUJUHHQ�VKUXE�RU�VPDOO�WUHH�DQG�KDV�PDQ\�VKRUW�
WUXQNV�RU�DUFKLQJ�VWHPV�RI�FRQWRUWHG�EUDQFKHV��'URRSLQJ��
RGG�SLQQDWHO\�FRPSRXQG�OHDYHV�VPHOO�RI�WXUSHQWLQH�ZKHQ�
FUXVKHG��,W�SURGXFHV�PDQ\�PXOWL�EUDQFKHG�FOXVWHUV�RI�VPDOO�
ZKLWLVK�ÀRZHUV�LQ�VXPPHU�DQG�DXWXPQ�WKDW�\LHOG�DEXQGDQW�
FOXVWHUV�RI�VSKHULFDO�UHG�SHSSHU�VPHOOLQJ�IUXLW�LQ�ZLQWHU�
�RQO\�RQ�IHPDOH�SODQWV���3ODQWV�FDQ�SURGXFH�VHHGV�DV�HDUO\�
DV���\HDUV��*HUPLQDWLRQ�PDLQO\�RFFXUV�IURP�1RYHPEHU�WR�
$SULO��ZLWK�VHHG�YLDELOLW\�UDQJLQJ�IURP����WR����SHUFHQW��
'URXJKW�DSSHDUV�WR�EH�WKH�PDLQ�FDXVH�RI�VHHGOLQJ�PRUWDOLW\��
$OOHORSDWKLF�FKHPLFDOV�DUH�UHOHDVHG�E\�IDOOHQ�OHDYHV�WKDW�
LQKLELW�RWKHU�SODQWV��GHFUHDVLQJ�ELRGLYHUVLW\��0RUJDQ�DQG�
2YHUKROW��������&KHPLFDOV�DUH�SURGXFHG�LQ�OHDYHV��ÀRZHUV��
IUXLWV��DQG�VDS�WKDW�FDQ�LUULWDWH�KXPDQ�VNLQ�DQG�UHVSLUDWRU\�
SDVVDJHV��0RUWRQ�������







���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

3ULQFHVVWUHH²3ULQFHVVWUHH�RU�SDXORZQLD��3DXORZQLD�
WRPHQWRVD��ZDV�LQWURGXFHG�IURP�(XURSH�WR�$PHULFD�IRU�
RUQDPHQWDO�SXUSRVHV�LQ�DERXW�������DOWKRXJK�RULJLQDOO\�IURP�
&KLQD��+X��������,W�ZDV�FRQVLGHUHG�QDWXUDOL]HG�LQ�*HRUJLD�E\�
������+DUSHU��������3ULQFHVVWUHH�LV�D�GHFLGXRXV�WUHH�WR��
���IHHW�WDOO�ZLWK�ODUJH�KHDUW�VKDSHG�OHDYHV�WKDW�DUH�IX]]\�
RQ�ERWK�VXUIDFHV��%HIRUH�OHDYHV�DSSHDU�LQ�VSULQJ��WUHHV�DUH�
FRYHUHG�ZLWK�VKRZ\�SDOH�YLROHW�ÀRZHUV�WKDW�SURGXFH�SHUVLVWHQW�
SHFDQ�OLNH�FDSVXOHV�LQ�FOXVWHUV�LQ�DXWXPQ�DQG�ZLQWHU��(DFK�
FDSVXOH�VSOLWV�WR�UHOHDVH�WKRXVDQGV�RI�WLQ\�ZLQJHG�VHHGV�
WKDW�DUH�VSUHDG�E\�ZLQG�DQG�ZDWHU��$EXQGDQW�ÀRZHU�EXGV�
DUH�SUHVHQW�RQ�HUHFW�VWDONV�RYHU�ZLQWHU��3ODQWV�FDQ�SURGXFH�
YLDEOH�VHHG�DW���WR���\HDUV��,Q�WKH�PRXQWDLQV��VHHGV�FDQ�EH�
GLVSHUVHG�DV�IDU�DV���PLOHV�E\�ZLQG��/DQJGRQ�DQG�-RKQVRQ�
�������%HFDXVH�JHUPLQDWLRQ�UHTXLUHV�EDUH�VRLO��SULQFHVVWUHH�
LQYDGHV�ZLGHO\�DIWHU�ZLOG¿UH��WLPEHU�KDUYHVWLQJ��DQG�RWKHU�
GLVWXUEDQFHV��IRUPLQJ�FRORQLHV�IURP�SUROL¿F�URRW�VSURXWV�
�/DQJGRQ�DQG�-RKQVRQ��������7KLV�RUQDPHQWDO�LV�VWLOO�ZLGHO\�
PDUNHWHG�DV�UR\DO�SDXORZQLD�RU�UR\DO�HPSUHVV�DQG�SODQWHG�DV�
DQ�³LQVWDQW´�VKDGH�WUHH��3ULQFHVVWUHH�RFFXUV�DV�VFDWWHUHG�IRUHVW�
LQIHVWDWLRQV�LQ�DOO�6WDWHV�H[FHSW�7H[DV��+HDYLHVW�LQIHVWDWLRQV�
DUH�DVVRFLDWHG�ZLWK�VXUIDFH�PLQH�SODQWLQJV��7DQJ�DQG�RWKHUV�
������DQG�WKRVH�FLWLHV�ZLWK�QXPHURXV�RUQDPHQWDO�SODQWLQJV��
VXFK�DV�/H[LQJWRQ�/\QFKEXUJ��71���)RUHVW�&LW\��1&���
)ORUHQFH�DQG�7XVFDORRVD��$/���DQG�9LFNVEXUJ��06���¿J���������
6RPH�RFFXUUHQFHV�DUH�SUREDEOH�HVFDSHV�IURP�FRPPHUFLDO�
SULQFHVVWUHH�SODQWDWLRQV�RZLQJ�WR�WKH�SURPRWLRQ�E\�WKH�
$PHULFDQ�3DXORZQLD�$VVRFLDWLRQ��,QF��7KH�UHODWLYHO\�IHZ�
VWUDLJKW�WUHHV�SURGXFHG�E\�WKHVH�SODQWDWLRQV�KDYH�D�KLJK�YDOXH�
LQ�-DSDQ�EXW�QRZKHUH�HOVH��7DQJ�DQG�RWKHUV��������%HFDXVH�RI�
FRQWLQXHG�VDOHV�DQG�SODQWLQJV�DORQJ�ZLWK�D�QDWXUDOL]HG�UDQJH�
WKDW�FRYHUV�DOO�6RXWKHUQ�6WDWHV��86'$�1DWXUDO�5HVRXUFH�
&RQVHUYDWLRQ�6HUYLFH��������VSUHDG�DQG�LQWHQVL¿FDWLRQ�LV�
H[SHFWHG�WR�LQFUHDVH�E\�DW�OHDVW����SHUFHQW�RYHU�WKH�QH[W��
���\HDUV��WDEOH�������

,QYDVLYH�6KUXEV

1RQQDWLYH�VKUXEV�RIWHQ�RFFXU�DV�GHQVH�XQGHUVWRU\�OD\HUV�
WKDW�SUHYHQW�QDWXUDO�UHJHQHUDWLRQ�RI�WKH�QDWLYH�RYHUVWRU\�WUHHV�
�WDEOH��������+HUELFLGH�FRQWURO�RSWLRQV�UHVHPEOH�WKRVH�IRU�
WUHHV��ZLWK�D�IHZ�H[FHSWLRQV��IROLDU�VSUD\V�DUH�PRUH�RIWHQ�WKH�
FRQWURO�RI�FKRLFH�IRU�VKUXEV��FXWWLQJ�VKUXE�VWHPV�FORVH�WR�WKH�
VRLO�VXUIDFH�DQG�WUHDWLQJ�WKH�VWXPS�ZLWK�DQ�KHUELFLGH�LV�HDVLHU�
ZLWK�VKUXEV��DQG�EHFDXVH�VKUXE�VWHPV�DUH�VPDOOHU��EDVDO�
VSUD\V�DUH�XVXDOO\�PRUH�HIIHFWLYH��0LOOHU�DQG�RWKHUV�����E���
$OO�LQYDVLYH�VKUXEV�DUH�VKDGH�WROHUDQW�DQG�DUH�VSUHDG�E\�ELUG�
GLVSHUVHG�VHHGV��LQLWLDOO\�UHVXOWLQJ�LQ�VFDWWHUHG�SODQWV�XQGHU�
H[LVWLQJ�IRUHVW�FDQRSLHV�WKDW�UHTXLUH�LQWHULRU�VXUYHLOODQFH�
VWUDWHJLHV��$OO�VSHFLHV�GHVFULEHG�EHORZ�DUH�VWLOO�SURGXFHG��
VROG��DQG�SODQWHG�DV�RUQDPHQWDOV�DQG�ZLOGOLIH�IRRG�SODQWV��
H[FHSW�WURSLFDO�VRGD�DSSOH�

,QYDVLYH�SULYHWV²7KHUH�DUH�DW�OHDVW�HLJKW�VSHFLHV�RI�LQYDVLYH�
SULYHWV��/LJXVWUXP�VSS���WKDW�KDYH�EHHQ�LQWURGXFHG�IURP�

$VLD�DQG�(XURSH�LQWR�WKH�6RXWK�DV�RUQDPHQWDOV�IURP������WR�
������'LUU�������0DGGR[�DQG�RWKHUV�������86'$�1DWXUDO�
5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH��������7KH\�DUH�WKH�VHFRQG�
PRVW�DEXQGDQW�LQYDVLYH�SODQWV�LQ�WKH�6RXWK�DQG�WKH\�IRUP�
GHQVH�VWDQGV�LQ�WKH�XQGHUVWRU\�RI�ERWWRPODQG�KDUGZRRG�
IRUHVWV�DQG�H[FOXGH�PRVW�QDWLYH�SODQWV�DQG�UHSODFHPHQW�
UHJHQHUDWLRQ��0HUULDP�DQG�)HLO��������7KHVH�SULYHWV�DUH�
DOVR�LQFUHDVLQJ�LQ�XSODQG�IRUHVWV��IHQFHURZV��ULJKWV�RI�ZD\��
DQG�VSHFLDO�KDELWDWV�WKURXJKRXW�WKH�UHJLRQ��7KH\�GUDVWLFDOO\�
FKDQJH�KDELWDW�DQG�FULWLFDO�ZHWODQG�SURFHVVHV��$EXQGDQFH�RI�
FRPPRQ�ELUGV�LV�VXVWDLQHG�LQ�SULYHW�WKLFNHWV��EXW�DEXQGDQFH�
RI�VSHFLDOLVW�ELUGV�DQG�GLYHUVLW\�RI�QDWLYH�SODQWV�DQG�EHHV�LV�
GHFUHDVHG��+DQXOD�DQG�RWKHUV�������:LOFR[�DQG�%HFN��������
&KLQHVH�SULYHW��/��VLQHQVH��LV�WKH�PRVW�FRPPRQ�LQYDVLYH�
SULYHW�DFURVV�WKH�6RXWK��ZKLOH�(XURSHDQ�SULYHW��/��YXOJDUH���
$PXU�SULYHW��/��DPXUHQVH���&DOLIRUQLD�SULYHW��/��RYDOLIROLXP���
ZD[\OHDI�SULYHW��/��TXLKRXL���DQG�ERUGHU�SULYHW��/��
REWXVLIROLXP��RQO\�LQ�9$��.<��71��DQG�1&��DUH�FRQ¿QHG�WR�
VXEUHJLRQV��86'$�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH�
�������7KHVH�SULYHW�VSHFLHV�DUH�PRVW�RIWHQ�VHPL�HYHUJUHHQ�WR�
HYHUJUHHQ�EHLQJ�PXOWL�VWHPPHG�VKUXEV�WR����IHHW�WDOO�DQG�MXVW�
DV�ZLGH�GXH�WR�DUFKLQJ�WRSV��7KH\�DUH�GLI¿FXOW�WR�GLVWLQJXLVK�
WR�VSHFLHV�VLQFH�DOO�KDYH�OHDI\�VWHPV�ZLWK�RSSRVLWH�OHDYHV�OHVV�
WKDQ���LQFKHV�ORQJ��7KH�HYHUJUHHQ�SULYHWV�LQFOXGH�-DSDQHVH�
SULYHW��/��MDSRQLFXP��WKDW�JURZV�WR����IHHW�WDOO�DQG�MXVW�DV�
ZLGH�DQG�JORVV\�SULYHW��/��OXFLGXP��WKDW�JURZV�XS�WR����IHHW�
LQ�KHLJKW��ZLWK�DQ�XSZDUG�VSUHDGLQJ�FDQRS\��7KH\�KDYH�WKLFN�
OHDWKHU\�RSSRVLWH�OHDYHV���WR���LQFKHV�ORQJ�WKDW�DUH�JORVV\��
DQG�VWHPV�WKDW�DUH�KDLUOHVV��7HUPLQDO�VSUD\V�RI�VPDOO�VKRZ\�
ZKLWH�ÀRZHUV�EORRP�RQ�DOO�SULYHWV�LQ�VSULQJ��H[FHSW�ZD[\OHDI�
LQ�DXWXPQ��DEXQGDQW�FOXVWHUV�RI�VPDOO��JUHHQ�WXUQLQJ�SXUSOH�
IUXLW�DSSHDU�LQ�DXWXPQ�DQG�RIWHQ�SHUVLVW�WKURXJK�ZLQWHU��
%LUGV�VSUHDG�VHHGV��*UHHQEHUJ�DQG�:DOWHU��������ZKLFK�
SURGXFH�DEXQGDQW�VHHGOLQJV�DQG�DUH�WKRXJKW�WR�EH�YLDEOH�IRU�
RQO\�D�\HDU��6KHOWRQ�DQG�&DLQ��������3ULYHWV�DOVR�LQFUHDVH�
LQ�GHQVLW\�E\�VWHP�DQG�URRW�VSURXWV��,I�WKH�SDUHQW�VKUXE�LV�
GHDGHQHG��PDQ\�VKDOORZ�VXUIDFH�URRWV�ZLOO�SURGXFH�VSURXWV�
�+DUULQJWRQ�DQG�0LOOHU��������,Q�*HRUJLD��SULYHW�KDV�EHHQ�
UHSRUWHG�DV�DQ�LPSRUWDQW�DXWXPQ�DQG�ZLQWHU�EURZVH�IRU�
ZKLWH�WDLOHG�GHHU��2GRFRLOHXV�YLUJLQLDQXV���6WURPD\HU�DQG�
RWKHUV�������

2FFXSDWLRQ�LV�ZLGHVSUHDG�WKURXJKRXW�WKH�6RXWK��ZLWK�WKH�
PRVW�RFFXUUHQFHV�LQ�DQ�HSLFHQWHU�DURXQG�%LUPLQJKDP��$/�
�¿J��������DQG�WKH�OHDVW�LQ�.HQWXFN\��)ORULGD��DQG�ZHVWHUQ�
7H[DV��86'$�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH��������
7KLUW\�VHYHQ�SHUFHQW�PRUH�SULYHW�FRYHU�LV�SUHGLFWHG�E\�������
ZKLFK�ZRXOG�DPRXQW�WR�����PLOOLRQ�PRUH�DFUHV��VHFRQG�RQO\�
WR�-DSDQHVH�KRQH\VXFNOH�IRU�SRWHQWLDO�VSUHDG��WDEOH�������

,QYDVLYH�URVHV²7KHUH�DUH�RYHU����QRQQDWLYH�URVHV��5RVD�
VSS���LQYDGLQJ�HFRV\VWHPV�LQ�WKH�6RXWK��ZKLOH�PXOWLÀRUD�URVH�
�5��PXOWLÀRUD��LV�WKH�PRVW�SHUYDVLYH�LQ�WKH�(DVWHUQ�8QLWHG�
6WDWHV��0LOOHU�DQG�RWKHUV�����D��86'$�1DWXUDO�5HVRXUFH�
&RQVHUYDWLRQ�6HUYLFH��������:LWK�WKHLU�GHQVH�LQIHVWDWLRQV�





���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

RI�WKRUQ\�VKUXEE\�HQWDQJOHPHQWV��LQYDVLYH�URVHV�RFFXU�
LQFUHDVLQJO\�DORQJ�IRUHVW�PDUJLQV��ZLWKLQ�LQWHULRU�IRUHVWV��DQG�
DORQJ�VWUHDP�EDQNV�ZKHUH�WKH\�GLVUXSW�IRUHVW�UHJHQHUDWLRQ��
ZLOGOLIH�PRYHPHQW��DQG�ODQG�DFFHVV��+RQX�DQG�*LEVRQ�������
0HUULDP��������:LWK�WKH�H[FHSWLRQ�RI�PXOWLÀRUD��DOO�LQYDVLYH�
URVHV�DUH�HYHUJUHHQ��0XOWLÀRUD�ZDV�LPSRUWHG�IURP�-DSDQ�
DQG�.RUHD�LQ�������'LUU��������5RVHV�FDQ�EH�HUHFW��DUFKLQJ��
RU�WUDLOLQJ�VKUXEV�WR����IHHW�LQ�KHLJKW�RU�ORQJ�DQG�FOXPS�
IRUPLQJ��7KH\�KDYH�FRPSRXQG�OHDYHV�ZLWK�WKUHH�WR�QLQH�
OHDÀHWV�DQG�IUHTXHQW�UHFXUYHG�RU�VWUDLJKW�WKRUQV�DORQJ�WKH�
VWHPV��&OXVWHUHG�RU�VLQJOH�ZKLWH�WR�SLQN�ÀRZHUV�DSSHDU�LQ�
HDUO\�VXPPHU�WR�\LHOG�UHG�URVH�KLSV�LQ�DXWXPQ�WR�ZLQWHU��7KH�
IUXLW�DUH�FRQVXPHG�E\�ELUGV�UHVXOWLQJ�LQ�ZLGH�VHHG�GLVSHUVDO�
�*UHHQEHUJ�DQG�:DOWHU��������5RVHV�FRORQL]H�E\�SUROL¿F�
VSURXWLQJ�DQG�URRWHG�WUDLOLQJ�VWHPV��,W�KDV�EHHQ�HVWLPDWHG�
WKDW�DQ�DYHUDJH�PXOWLÀRUD�URVH�SODQW�PD\�SURGXFH�D�PLOOLRQ�
VHHGV�SHU�\HDU��ZKLFK�PD\�UHPDLQ�YLDEOH�LQ�WKH�VRLO�IRU�XS�WR�
���\HDUV��%HUJPDQQ�DQG�6ZHDULQJHQ��������1RQQDWLYH�URVHV�
LQYDGH�DORQJ�VWUHDP�EDQNV�DQG�IRUHVW�URDG�HGJHV�WR�H[WHQG�
LQWR�RSHQ�IRUHVWV��1RQQDWLYH�URVHV�UHVHPEOH�QDWLYH�&DUROLQD�
URVH��5��FDUROLQD���VZDPS�URVH��5��SDOXVWULV���DQG�FOLPELQJ�
URVH��5��VHWLJHUD���DOO�RI�ZKLFK�KDYH�SLQN�ÀRZHUV�LQ�VSULQJ�
DQG�QRQEULVWOHG�OHDIVWDON�EDVHV��EXW�QRQH�IRUP�H[WHQVLYH�
LQIHVWDWLRQV�H[FHSW�VZDPS�URVH�

2FFXSDWLRQ�YDULHV�E\�VSHFLHV��¿J���������6XSSRUWHG�E\�
JRYHUQPHQW�SURJUDPV�WKDW�SURPRWHG�DQG�IXQGHG�SODQWLQJV�
XQWLO�WKH�����V��PXOWLÀRUD�URVH�KDV�EHHQ�SODQWHG�IRU�³OLYLQJ�
IHQFHV´�WR�FRQ¿QH�OLYHVWRFN��ZLOGOLIH�KDELWDW��DQG�LQ�KLJKZD\�
PHGLDQV�DV�D�FUDVK�EDUULHU��%HUJPDQQ�DQG�6ZHDULQJHQ�
�������,WV�UDQJH�LV�WKH�HQWLUH�(DVWHUQ�8QLWHG�6WDWHV�DQG�
&DQDGD��DOWKRXJK�GHFOLQHV�KDYH�EHHQ�UHSRUWHG�LQ�FHQWUDO�
1HZ�-HUVH\�DV�D�IRUHVW�VWDQG�GHYHORSHG�RYHU�D����\HDU�SHULRG�
�%DQDVLDN�DQG�0HLQHUV��������0XOWLÀRUD�RFFXUV�LQ�PRVW�
6RXWKHUQ�6WDWHV�ZLWK�KHDYLHVW�LQIHVWDWLRQV�LQ�.HQWXFN\�DQG�
9LUJLQLD�WKURXJKRXW�WKH�&XPEHUODQG�3ODWHDX�DQG�0RXQWDLQV�
DQG�WKH�$SSDODFKLDQ�0RXQWDLQV��2WKHU�LQIHVWDWLRQV�DUH�
FRPPRQ�LQ�WKH�2]DUN�2XDFKLWD�+LJKODQG��ZKLOH�&KHURNHH�
URVH��5��ODHYLJDWD��SULQFLSDOO\�RFFXUV�DFURVV�WKH�&RDVWDO�
3ODLQ�PRVW�QRWDEO\�LQ�WKH�%ODFN�%HOW�3UDLULH�DUHD�RI�VRXWKHUQ�
$ODEDPD��7RJHWKHU��LQYDVLYH�URVHV�RFFXS\�DOPRVW���������
DFUHV�RI�IRUHVWV²PDNLQJ�WKHP�WKH�VHFRQG�PRVW�FRPPRQ�
LQYDVLYH�VKUXE²DQG�WKH\�DUH�SUHGLFWHG�WR�LQFUHDVH�WKHLU�
FRYHUDJH�E\����SHUFHQW�RYHU�WKH�QH[W����\HDUV��WDEOH�������
EHFDXVH�RI�FRQWLQXHG�VSUHDG�DORQJ�KLJKZD\�IRUHVW�PDUJLQV��
ZKLFK�JR�ODUJHO\�XQWUHDWHG��(VWLPDWHV�RI�VSUHDG�UDWHV�ZLWK�
FOLPDWH�FKDQJH�VFHQDULRV�DUH�UHSRUWHG�LQ�D�ODWHU�VHFWLRQ�

,QYDVLYH�OHVSHGH]DV²,QYDVLYH�OHVSHGH]DV��/HVSHGH]D�
VSS���ZHUH�LQWURGXFHG�LQ�WKH�8QLWHG�6WDWHV�IURP������WR�
������RULJLQDOO\�IURP�&KLQD��-DSDQ��RU�.RUHD��'LUU�������
'RQQHOO\��������$OO�WKUHH�VSHFLHV�KDYH�EHHQ�ZLGHO\�SODQWHG�
IRU�ZLOGOLIH�IRRG�SORWV�DQG�IRUDJH�IRU�PRUH�WKDQ�D�FHQWXU\�
DQG�FRQWLQXH�WR�EH�XVHG�IRU�VRLO�VWDELOL]DWLRQ�SURMHFWV�DORQJ�
KLJKZD\V�DQG�RQ�VXUIDFH�PLQHV��$OO�ZHUH�UHSRUWHG�WR�KDYH�

HVFDSHG�IURP�SODQWLQJV�LQ�WKH�����V��$OODUG�DQG�/HRQDUG�
������'DYLVRQ�������*XQQ��������,I�DOORZHG�WR�HVFDSH�IURP�
SODQWHG�VWDQGV��WKH\�IRUP�GHQVH�H[FOXVLYH�LQIHVWDWLRQV�WKDW�
UHPDLQ�VWDQGLQJ�GXULQJ�ZLQWHU�GRUPDQF\�WR�SUHYHQW�IRUHVW�
UHJHQHUDWLRQ��ZLOGOLIH�PRYHPHQW��SUHVFULEHG�EXUQLQJ��
DQG�ODQG�DFFHVV��$OO�KDYH�QLWURJHQ�¿[LQJ�EDFWHULD�RQ�URRW�
QRGXOHV��6KUXEE\�OHVSHGH]D��/��ELFRORU��DQG�LWV�ORRN�DOLNH��
7KXQEHUJ¶V�OHVSHGH]D��/��WKXQEHUJLL���DUH�SHUHQQLDO�PXFK�
EUDQFKHG�VHPL�ZRRG\�VKUXEV���WR����IHHW�LQ�KHLJKW��&KLQHVH�
OHVSHGH]D��/��FXQHDWD��RFFXSLHV�WKH�PRVW�ODQGV�RI�WKH�
LQYDVLYH�OHVSHGH]DV�DQG�KDV�DOUHDG\�VSUHDG�ZHVWZDUG�LQWR�
WKH�*UHDW�3ODLQV��$�VXEVKUXE�WKDW�JURZV�WR���IHHW�LQ�KHLJKW�
ZLWK�DOOHORSDWKLF�FKHPLFDOV�LQ�WKH�IROLDJH�WKDW�LQKLELW�RWKHU�
SODQWV��.DOEXUWML�DQG�0RVMLGLV��������LW�KDV�PDQ\�WLQ\�FUHDP�
FRORUHG�ÀRZHUV�GXULQJ�VXPPHU�FRPSDUHG�WR�WKH�SLQNLVK�
WR�ZKLWH�ÀRZHUV�RI�VKUXEE\�DQG�7KXQEHUJ¶V�OHVSHGH]D��$OO�
WKUHH�VSHFLHV�\LHOG�DEXQGDQW�VLQJOH�ÀDW�VHHGV�LQ�DXWXPQ�DQG�
ZLQWHU�WKDW�DUH�VSUHDG�E\�ELUGV��DQWV��DQG�URGHQWV��6HHGV�KDYH�
ORZ�JHUPLQDWLRQ��EXW�EHFDXVH�WKH\�DUH�ORQJ�OLYHG�LQ�WKH�VRLO�
VHHG�EDQN�FRQWURO�WUHDWPHQWV�PXVW�EH�IROORZHG�E\�ORQJ�
WHUP�PRQLWRULQJ��/RJDQ�DQG�RWKHUV��������7KHVH�LQYDVLYHV�
UHVHPEOH�WZR�QDWLYH�VSHFLHV��WKH�VOHQGHU�OHVSHGH]D��/��
YLUJLQLFD��WKDW�JURZV�LQ�WXIWHG�FOXPSV�LQVWHDG�RI�LQIHVWDWLRQV�
DQG�WKH�QDWLYH�URXQGKHDG�OHVSHGH]D��/��FDSLWDWD�0LFK[���
WKDW�KDV�VLPLODU�OHDYHV�EXW�ZKLWLVK�ÀRZHUV�LQ�URXQG�WRSSHG�
FOXVWHUV��6XSHULRU�VWUDLQV�RI�LQYDVLYH�OHVSHGH]DV�WKDW�ZHUH�
GHYHORSHG�DW�)HGHUDO�SODQW�PDWHULDOV�FHQWHUV��3LHWHUV�������
KDYH�WKH�SRWHQWLDO�WR�WDNH�RYHU�GLPLQLVKLQJ�QDWLYH�JUDVVODQGV�
DQG�SUDLULH�FRPPXQLWLHV�WR�WKH�GHWULPHQW�RI�ELRGLYHUVLW\�
�%UDQGRQ�DQG�RWKHUV��������&KLQHVH�OHVSHGH]D�YDULHWLHV�ZHUH�
GHYHORSHG�ZLWK�ORZHU�OLJQLQ�DQG�WDQQLQ�FRQFHQWUDWLRQV�WR�
RYHUFRPH�IRUDJH�OLPLWDWLRQV��'RQQHOO\�������+DZNLQV�������

$OO�VXEUHJLRQV�KDYH�LQYDVLYH�OHVSHGH]D�LQIHVWDWLRQV��ZLWK�
DQ�HSLFHQWHU�DURXQG�*UHHQYLOOH�DQG�6SDUWDQEXUJ��6&��ZKLOH�
WKH�OHDVW�DUH�DORQJ�WKH�0LVVLVVLSSL�5LYHU�'HOWD�DQG�LQ�)ORULGD�
�¿JV���������2FFXUUHQFH�DSSHDUV�WR�EH�PDWFKHG�WR�DUHDV�RI�
SDVW�SODQWLQJ�SURJUDPV�IRU�VRLO�VWDELOL]DWLRQ�DQG�ZLOGOLIH�IRRG�
SORWV��5HJLRQ�ZLGH�VSUHDG�PDLQO\�DORQJ�KLJKZD\V�DQG�URDGV�
LV�RFFXUULQJ�DW�DQ�HVWLPDWHG�DQQXDO�UDWH�RI�������DFUHV��DQG�
���SHUFHQW�PRUH�FRYHU�LV�SUHGLFWHG�RYHU�WKH�QH[W����\HDUV�
�WDEOH�������

%XVK�KRQH\VXFNOHV²7KHUH�DUH�DW�OHDVW�VL[�VSHFLHV�RI�
LQYDVLYH�EXVK�KRQH\VXFNOHV��/RQLFHUD�VSS���WKDW�KDYH�EHHQ�
UHSHDWHGO\�LPSRUWHG�IURP�HDVWHUQ�$VLD�LQWR�WKH�8QLWHG�
6WDWHV�RYHU�D�����\HDU�SHULRG�IURP������WR������IROORZHG�
E\�SODQW�EUHHGLQJ�SURJUDPV��:LGHVSUHDG�GLVWULEXWLRQ�KDV�
RFFXUUHG�WKURXJK�FRQWLQXHG�QXUVHU\�VDOHV�DQG�)HGHUDO�
SURJUDPV�IURP�����V�WR�������'LUU�������/XNHQ�DQG�
7KLHUHW��������7KH\�DUH�VWLOO�SODQWHG�DV�RUQDPHQWDOV�DQG�
IRU�ZLOGOLIH�KDELWDW�DQG�VRLO�VWDELOL]DWLRQ��ZKLOH�ERWDQLVWV�
SURFODLP�WKHLU�ELRORJLFDO�WKUHDW��%XVK�KRQH\VXFNOHV�QRZ�
RFFXU�DV�IUHTXHQW�VKUXEV�DORQJ�IRUHVW�PDUJLQV�DQG�LQ�
RSHQLQJV�LQ�PDQ\�6RXWKHUQ�6WDWHV��DQG�DV�VROLG�XQGHUVWRU\�







���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

DUH�JUHHQ�DERYH�DQG�VLOYHU\�VFDO\�EHQHDWK��DQG�LW�SURGXFHV�
PDQ\�VLOYHU\�VFDOHG�UHG�EHUULHV�LQ�DXWXPQ��6LOYHUWKRUQ�LV�
HYHUJUHHQ��VKDGH�WROHUDQW��DQG�GHQVHO\�EXVK\�WR����IHHW�LQ�
KHLJKW��ZLWK�ORQJ�OLPEHU�SURMHFWLQJ�VKRRWV�WKDW�FDQ�HYHQWXDOO\�
FOLPE�LQWR�WUHH�FURZQV��,WV�OHDYHV�DUH�VLPSOH��ERWK�VLOYHU�DQG�
WDZQ\��VFDO\��DQG�LWV�WLQ\�FUHDP�FRORUHG�ÀRZHU�FOXVWHUV�DSSHDU�
LQ�ODWH�DXWXPQ��SURGXFLQJ�REORQJ��UHG�ROLYH�OLNH�EURZQ�VFDOHG�
IUXLW�LQ�VSULQJ��5XVVLDQ�ROLYH�LV�GHFLGXRXV�ZLWK�D�VLQJOH�EROH�
WKDW�JURZV�WR����IHHW�WDOO��VLOYHU\�VFDOHG�OHDYHV��DQG�IUXLW�
WKDW�LV�SURGXFHG�LQ�DXWXPQ��$OO�KDYH�VFDWWHUHG�WKRUQ�OLNH�
VKRUW�EUDQFKHV�DORQJ�WKHLU�VWHPV��7KH�IUXLW�DUH�FRQVXPHG�E\�
ZLOGOLIH�IROORZHG�E\�ZLGHO\�GLVSHUVHG�VHHGV��3ODQWV�LQLWLDOO\�
RFFXU�DV�VFDWWHUHG�LQGLYLGXDOV��ERWK�LQ�WKH�RSHQ�DQG�XQGHU�
IRUHVW�VKDGH��DQG�LQWHQVLI\�E\�DEXQGDQW�DUFKLQJ�EDVDO�VSURXWV�
�0XQJHU�������

2FFXUUHQFH�LV�JUHDWHVW�LQ�WKH�3LHGPRQW�RI�*HRUJLD�DQG�
6RXWK�&DUROLQD��ZKHUH�JRYHUQPHQW�QXUVHULHV�RQFH�VXSSOLHG�
HODHDJQXV�IRU�ZLOGOLIH�SODQWLQJV��¿J����������6XUIDFH�PLQH�
UHFODPDWLRQ�XVLQJ�DXWXPQ�ROLYH�SODQWLQJV�KDV�UHVXOWHG�
LQ�DQRWKHU�HSLFHQWHU�LQ�WKH�QRUWKHUQ�$SSDODFKLDQ�DQG�
&XPEHUODQG�KLJKODQGV��7KH�PRUH�UHFHQW�SRSXODULW\�RI�
VLOYHUWKRUQ�DV�DQ�RUQDPHQWDO�LV�OLNHO\�WR�UHVXOW�LQ�UHJLRQ�
ZLGH�HVFDSHV�LQWR�XUEDQ�IRUHVWV�DQG�WKHQ�LQWR�WKH�EURDGHU�
ODQGVFDSHV��,QYDVLYH�HODHDJQXV�VSHFLHV�DUH�LQ�WKHLU�HDUO\�
³ODJ´�SKDVH�RI�IRUHVW�LQYDVLRQ�ZKHQ�RFFXUUHQFHV�DUH�VFDWWHUHG�
DQG�SRSXODWLRQV�DUH�ORZ��ZKLFK�PHDQV�WKH�VSUHDG�RI�WKH�
FXUUHQW��������DFUHV�ZLOO�EH�DW�OHDVW����SHUFHQW�PRUH�DFUHV�LQ�
���\HDUV��WDEOH�������

6DFUHG�EDPERR²6DFUHG�EDPERR�RU�QDQGLQD��1DQGLQD�
GRPHVWLFD��ZDV�DQ�HDUO\�LPSRUWHG�RUQDPHQWDO�IURP������
GXH�WR�LWV�HYHUJUHHQ�IROLDJH��VSULQJ�ÀRZHU�FOXVWHUV��DQG�
EXQFKHV�RI�UHG�EHUULHV�WKDW�SHUVLVW�GXULQJ�ZLQWHU��,W�ZDV�RQO\�
LQ�WKH�����V������\HDUV�DIWHU�LQWURGXFWLRQ��WKDW�HVFDSHV�LQWR�
IRUHVWV�RI�1RUWK�&DUROLQD�ZHUH�UHFRJQL]HG��5DGIRUG�DQG�
RWKHUV��������,W�LV�VWLOO�ZLGHO\�VROG�DQG�FXOWXUHG�WR�\LHOG�QHZ�
K\EULGV��VRPH�RI�ZKLFK�DUH�VHHGOHVV��,W�LV�QRZ�UHSODFLQJ�WKH�
VKUXE�OD\HU�LQ�GHFLGXRXV�IRUHVWV�GXH�LWV�FRQWLQXRXV�HYHUJUHHQ�
JURZWK�KDELW��/DQJHODQG�DQG�RWKHUV�������

1DQGLQD�LV�DQ�HUHFW�VKUXE�WKDW�FDQ�JURZ�XS�WR���IHHW�LQ�
KHLJKW��ZLWK�PXOWLSOH�EXVK\�MRLQWHG�VWHPV��VRPHZKDW�
UHVHPEOLQJ�EDPERR��.DXIPDQ�DQG�.DXIPDQ��������*ORVV\�
PXOWLSOH�GLYLGHG�OHDYHV�DUH�JUHHQ�WXUQLQJ�WR�UHG�RU�SLQN�LQ�
ZLQWHU��$EXQGDQW�EHUULHV�LQ�DXWXPQ�DQG�ZLQWHU�DUH�D�IDYRULWH�
IRRG�IRU�ELUGV��VSUHDGLQJ�VHHGV�IURP�EDFN�\DUGV�WR�IRUHVWV��
1DQGLQD�LV�ZLGHO\�HVFDSHG�WR�YDU\LQJ�GHJUHHV�LQ�DOO�6WDWHV�
�¿J����������&RQWLQXHG�SURGXFWLRQ�DQG�VDOH�LQ�WKH�SODQW�WUDGH�
KDYH�UHVXOWHG�LQ�RFFXSDWLRQ�RQ��������DFUHV�RI�IRUHVW�ODQG��
ZLWK�DV�PXFK�DV�DQ����IROG�LQFUHDVH�H[SHFWHG�E\�������WDEOH�
������

7URSLFDO�VRGD�DSSOH²7URSLFDO�VRGD�DSSOH��6RODQXP�
YLDUXP��ZDV�OLVWHG�DV�D�)HGHUDO�1R[LRXV�:HHG�VRRQ�DIWHU�

LWV�DFFLGHQWDO�LQWURGXFWLRQ�IURP�6RXWK�$PHULFD�LQWR�)ORULGD�
LQ�WKH�ODWH�����V��0XOODKH\��������6SUHDG�ZDV�H[FHHGLQJO\�
UDSLG��SUHGRPLQDQWO\�WKURXJK�LQWUD�6WDWH�DQG�LQWHUVWDWH�
WUDQVSRUWDWLRQ�RI�FDWWOH�ZLWK�WURSLFDO�VRGD�DSSOH�IUXLW�LQ�WKHLU�
UXPHQV��,W�LQIHVWV�SDVWXUHV�LQ�DW�OHDVW�HLJKW�RWKHU�6WDWHV��
:LOGOLIH�QRZ�IHHG�RQ�WKH�IUXLW�LQ�SDVWXUHV�DQG�VSUHDG�LWV�
VHHGV�WR�PDQ\�ODQG�XVH�DUHDV��LQFOXGLQJ�IRUHVW�PDUJLQV�
DQG�JDSV�DQG�RSHQ�IRUHVWV��$NDQGD�DQG�RWKHUV��������2QFH�
HVWDEOLVKHG��LW�IRUPV�H[FOXVLYH�WKRUQ\�LQIHVWDWLRQV�

7URSLFDO�VRGD�DSSOH�LV�DQ�XSULJKW��SHUHQQLDO�VXEVKUXE�RU�
VKUXE����WR���IHHW�LQ�KHLJKW��ZKLFK�UHPDLQV�JUHHQ�\HDU�URXQG�
LQ�PRVW�VRXWKHUQ�ORFDWLRQV��,W�KDV�WKRUQ\�RDN�VKDSHG�DQG�
VL]HG�OHDYHV��FOXVWHUV�RI�WLQ\�ZKLWH�ÀRZHUV��DQG�JROI�EDOO�
VL]HG�IUXLW�WKDW�DUH�PRWWOHG�JUHHQ�ZKLWH�WXUQLQJ�WR�\HOORZ�LQ�
ODWH�VXPPHU�WR�DXWXPQ��(YHQ�LPPDWXUH�IUXLWV�FDQ�FRQWDLQ�
YLDEOH�VHHGV��ZKLFK�DGKHUH�WR�PDFKLQHU\��ZLOGOLIH��FORWKLQJ��
DQG�ERRWV��)UXLWV�KDYH�D�VZHHW�VPHOO�WKDW�LV�DWWUDFWLYH�WR�
OLYHVWRFN�DQG�ZLOGOLIH��DQG�HDFK�FDQ�FRQWDLQ�����VHHGV��
6KRRWV�LQFUHDVH�LQ�QXPEHUV�DQG�VL]H�DQQXDOO\�IURP�WKH�
URRWFURZQV��0RVW�LQIHVWDWLRQV�DUH�LQ�WKH�&RDVWDO�3ODLQV�ZLWK�
PLJUDWLRQ�RFFXUULQJ�LQWR�WKH�VRXWKHUQ�3LHGPRQW��¿J����������
5HVHDUFK�KDV�VKRZQ�WKDW�WURSLFDO�VRGD�DSSOH�ZLOO�JURZ�DQG�
UHSURGXFH�DV�IDU�QRUWK�DV�,OOLQRLV��3DWWHUVRQ�DQG�RWKHUV�
�������LQGLFDWLQJ�WKDW�IXUWKHU�VSUHDG�LQ�WKH�6RXWK�LV�SUREDEOH��
)RUHVWHG�DFUHV�RFFXSLHG�LQ�WKH�UHJLRQ�DUH�SUHGLFWHG�WR�WULSOH�
E\�������IURP�������WR���������WDEOH��������2QH�ELRFRQWURO�
LQVHFW�IRU�WURSLFDO�VRGD�DSSOH�KDV�EHHQ�UHOHDVHG�ZLWK�VHYHUDO�
RWKHUV�XQGHUJRLQJ�WHVWV��0HGDO�DQG�RWKHUV�������

:LQJHG�EXUQLQJ�EXVK²:LQJHG�EXUQLQJ�EXVK��(XRQ\PXV�
DODWXV��LV�DQ�RUQDPHQWDO�LPSRUWHG�IURP�&KLQD�DURXQG�
�����GXH�WR�LWV�EULOOLDQW�SLQN�WR�UHG�DXWXPQ�IROLDJH��WKXV�
LWV�FRPPRQ�QDPH��'LUU��������2QO\�UHFHQWO\�KDV�LW�EHHQ�
REVHUYHG�DV�LQIHVWDWLRQV�XQGHU�IRUHVW�FDQRSLHV�DQG�DORQJ�
ULJKWV�RI�ZD\��(ELQJHU��������:LQJHG�EXUQLQJ�EXVK�LV�D�
GHFLGXRXV��ZLQJ�VWHPPHG��EXVK\�VKUXE�WR����IHHW�LQ�KHLJKW�
�0LOOHU�DQG�RWKHUV�����D���/HDYHV�DUH�RSSRVLWH��RYDO�ZLWK�
HORQJDWHG�EDVHV�DQG�WLSV��DQG�WKLQ��OHVV�WKDQ���LQFKHV�ORQJ�
ZLWK�ERWK�VXUIDFHV�VPRRWK�DQG�KDLUOHVV��3ODQWV�DUH�GHQVHO\�
EUDQFKHG�ZLWK�D�EURDG�OHDI\�FDQRS\��$EXQGDQW�WLQ\�RUDQJH�
IUXLW�DSSHDU�LQ�ODWH�VXPPHU�DV�VWHPPHG�SDLUV�LQ�OHDI�D[LOV�
DQG�WXUQ�SXUSOH�LQ�DXWXPQ�

:LQJHG�EXUQLQJ�EXVK�KDV�EHHQ�XVHG�H[WHQVLYHO\�DV�DQ�
RUQDPHQWDO�LQ�WKH�1RUWKHDVWHUQ�8QLWHG�6WDWHV�DQG�XSSHU�
UHDFKHV�RI�6RXWKHUQ�6WDWHV��DQG�KDV�PDQ\�FXOWLYDUV��'LUU�
�������,W�HVFDSHV�DQG�VSUHDGV�E\�ELUG�FDUULHG�VHHGV�DQG�
FRORQL]HV�E\�URRW�VXFNHUV��$ORQJ�ZLWK�RFFXS\LQJ�IRUHVW�
RSHQLQJV�DQG�ULJKWV�RI�ZD\��LW�IRUPV�GHQVH�LQIHVWDWLRQV�
WKDW�UHSODFH�XQGHUVWRU\�VKUXE�OD\HUV�LQ�GHFLGXRXV�IRUHVWV�
EHFDXVH�RI�LWV�WROHUDQFH�WR�VKDGH��WDEOH��������,W�UHVHPEOHV�
WKH�WKUHDWHQHG�DQG�HQGDQJHUHG�QDWLYH�EXUQLQJ�EXVK��(��
DWURSXUSXUHXV���ZKLFK�KDV�HUHFW�KDLUV�FRYHULQJ�WKH�ORZHU�OHDI�
VXUIDFHV��$OWKRXJK�LQIHVWDWLRQV�RI�ZLQJHG�EXUQLQJ�EXVK�DUH�
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GHQVH��EORFNLQJ�LQWURGXFWLRQ�RI�QDWLYH�VSHFLHV��WDEOH������
DQG��������$OO�DUH�VWLOO�ZLGHO\�SURGXFHG��VROG��DQG�SODQWHG�
DV�RUQDPHQWDOV��&RQWLQXHG�SODQWLQJ�E\�ODQGVFDSHUV�DQG�
GHYHORSHUV�ZRXOG�DFFHOHUDWH�VSUHDG�DW�WKH�VDPH�WLPH�WKDW�
ROGHU�SODQWLQJV�UHDFK�IUXLWLQJ�DJH�

9LQFDV��SHULZLQNOHV²3HULZLQNOHV��9LQFD�VSS���ZHUH�
EURXJKW�E\�(XURSHDQ�FRORQLDOLVWV�IRU�WKHLU�PDQ\�PHGLFLQDO�
SXUSRVHV��EXW�FDQ�DOVR�EH�SRLVRQRXV�LI�XVHG�LQDSSURSULDWHO\�
�6FKLWWOHU��������&RPPRQ�SHULZLQNOH��9��PLQRU���LQWURGXFHG�
LQ�DERXW�������DQG�ELJOHDI�SHULZLQNOH��9��PDMRU��LQ������
�:HOOV�DQG�%URZQ�������DUH�HYHUJUHHQ��VRPHZKDW�ZRRG\��
WUDLOLQJ�RU�VFUDPEOLQJ�YLQHV�WR���IHHW�ORQJ�DQG�XSULJKW�WR���
IRRW��ZKLFK�IRUP�GHQVH�JURXQG�FRYHU�WR�H[FOXGH�DOO�QDWLYH�
SODQWV��7KH\�KDYH�WKLFN�RSSRVLWH�ODQFH�WR�KHDUW�VKDSHG�OHDYHV�
DQG�¿YH�SHWDOHG�SLQZKHHO�VKDSHG�YLROHW�VLQJOH�ÀRZHUV��7KH\�
FDQ�IRUP�PDWV�DQG�H[WHQVLYH�LQIHVWDWLRQV�E\�YLQHV�URRWLQJ�DW�
QRGHV�HYHQ�XQGHU�IRUHVW�FDQRSLHV��HVSHFLDOO\�XQGHU�GHFLGXRXV�
KDUGZRRGV��XVXDOO\�QHDU�WKH�VLWH�RI�RULJLQDO�SODQWLQJ�DURXQG�
IDUP�KRXVHV��9LDEOH�VHHGV�DSSHDU�WR�EH�SURGXFHG�RQO\�
UDUHO\��,QIHVWDWLRQV�RULJLQDWH�IURP�SULRU�SODQWLQJV�DQG�WKHVH�
VSHFLHV�DUH�VWLOO�ZLGHO\�VROG�DQG�SODQWHG�DV�HYHUJUHHQ�JURXQG�
FRYHU��,QYDVLYH�YLQFDV�RFFXU�DV�VFDWWHUHG�LQIHVWDWLRQV�WKDW�
YDU\�DFURVV�6WDWHV��SUREDEO\�EHFDXVH�RI�KLVWRULFDO�VRXUFHV�
DQG�JDUGHQLQJ�SUDFWLFHV��7KH�KLJKHVW�FRQFHQWUDWLRQV�DUH�LQ�
9LUJLQLD��.HQWXFN\��1RUWK�&DUROLQD��DQG�0LVVLVVLSSL��¿J��
��������6SUHDG�LV�H[SHFWHG�WR�EH�VORZ��XQOHVV�IHUWLOH�K\EULGV�
DSSHDU��WDEOH�������

,QYDVLYH�FOLPELQJ�\DPV²2QH�VSHFLHV�RI�QRQQDWLYH�
FOLPELQJ�\DPV²&KLQHVH�\DP�RU�FLQQDPRQ�YLQH��'LRVFRUHD�
RSSRVLWLIROLD�²LV�LQYDGLQJ�VRXWKHUQ�IRUHVWV�IURP�WKH�QRUWK�
DQG�WZR�RWKHUV²DLU�\DP��'��EXOELIHUD��DQG�ZDWHU�\DP�
�'��DODWD�²DUH�PRYLQJ�QRUWKZDUG�IURP�WKH�&RDVWDO�3ODLQ�
DQG�)ORULGD��$OO�WKUHDWHQ�IRUHVWHG�SDUNV�DQG�SUHVHUYHV�E\�
FRYHULQJ�QDWLYH�SODQWV��WDEOH��������:DWHU�\DP�ZDV�LQWURGXFHG�
LQ�WKH���WK�FHQWXU\�DQG�PD\�KDYH�DUULYHG�RQ�VODYH�VKLSV�IURP�
$IULFD�ZKLOH�LW�EHFDPH�ZLGHO\�FXOWLYDWHG��,W�ZDV�QRWHG�DV�DQ�
HVFDSH�LQ�������$XVWLQ��������$LU�\DP�LV�EHOLHYHG�WR�KDYH�
EHHQ�LQWURGXFHG�EHIRUH������DQG�ZDV�REVHUYHG�E\�WKH�IDPRXV�
H[SORUHU�ERWDQLVW�:LOOLDP�%DUWUDP�LQ�0RELOH��+DUSHU��������
,W�HVFDSHG�DERXW�������0RUWRQ��������&KLQHVH�\DP�ZDV�
LQWURGXFHG�LQ�WKH�����V��)ORUD�RI�1RUWK�$PHULFD�$VVRFLDWLRQ�
������DQG�EHOLHYHG�HVFDSHG�LQ�WKH�&DUROLQDV�DIWHU�FXOWLYDWLRQ�
DURXQG�������5RGJHUV�DQG�6KDNH��������,QYDVLYH�FOLPELQJ�
\DPV�DUH�KHUEDFHRXV�YLQHV�WR����IHHW�WKDW�FRYHU�VKUXEV�DQG�
VPDOO�WUHHV�LQ�LQIHVWDWLRQV��/DQJHODQG�DQG�RWKHUV�������
0XHOOHU�DQG�RWKHUV��������7KH\�KDYH�WZLQLQJ�DQG�VSUDZOLQJ�
VWHPV�ZLWK�ORQJ�SHWLROHG�VPRRWK�KHDUW�VKDSHG�RU�VKLHOG�
VKDSHG�OHDYHV�DQG�GDQJOLQJ�SRWDWR�OLNH�WXEHUV��EXOELOV��WKDW�
DSSHDU�DW�OHDI�D[LOV�DQG�GURS�WR�IRUP�QHZ�SODQWV��7KHLU�DHULDO�
WXEHUV�VSUHDG�GRZQ�VORSH�DQG�E\�ZDWHU��VSURXWLQJ�WR�IRUP�
QHZ�SODQWV��DQG�WKH\�DOVR�KDYH�ODUJH�XQGHUJURXQG�WXEHUV�WKDW�
KLQGHU�HUDGLFDWLRQ��$OO�WKUHH�VSHFLHV�DUH�WKRXJKW�WR�UDUHO\�
SURGXFH�VHHGV��$OO�YLQHV�GLH�EDFN�GXULQJ�ZLQWHU�EXW�FDQ�

FRPSOHWHO\�FRYHU�VPDOO�WUHHV�WKH�IROORZLQJ�\HDU��ZLWK�ROG�
YLQHV�SURYLGLQJ�WUHOOLVHV�IRU�UHJURZWK�

&KLQHVH�\DPV�DUH�IRXQG�VFDWWHUHG�WKURXJKRXW�WKH�UHJLRQ�ZLWK�
PRVW�FRPPRQ�LQIHVWDWLRQV�RFFXUULQJ�LQ�ZHVWHUQ�7HQQHVVHH�
DQG�OHVV�FRPPRQ�RQHV�LQ�9LUJLQLD��DLU�DQG�ZDWHU�\DPV�
RFFXU�DORQJ�WKH�*XOI�RI�0H[LFR�DQG�WKURXJKRXW�)ORULGD�
�86'$�)RUHVW�6HUYLFH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�
6HUYLFH��������¿J����������$OO�DUH�GLI¿FXOW�WR�FRQWURO�DQG�
FRQWDLQ�EHFDXVH�DHULDO�WXEHUV�FDQ�SHUVLVW�LQ�WKH�VRLO��$OO�ZHUH�
WUDGLWLRQDOO\�VROG�DV�XQLTXH�RUQDPHQWDOV�DQG�UHDGLO\�HVFDSHG�
ZKHQ�IUXLWV�ZHUH�GLVFDUGHG��$LU�\DP�DQG�&KLQHVH�\DPV�DUH�
VWLOO�VROG�DQG�WKHLU�WXEHUV�DQG�EXOELOV�DUH�SUL]HG�DV�KHUEDO�GLHW�
VXSSOHPHQWV��,QYDVLYH�YLQHV�ZLWK�OHVV�WKDQ��������DFUHV�RI�
FXUUHQW�IRUHVW�FRYHU��FOLPELQJ�\DPV�DUH�SURMHFWHG�WR�LQFUHDVH�
E\����SHUFHQW�LQ����\HDUV��WDEOH�������

:LQWHU�FUHHSHU²:LQWHU�FUHHSHU�RU�FOLPELQJ�HXRQ\PXV�
�(��IRUWXQHL��KDV�EHHQ�SODQWHG�DV�DQ�RUQDPHQWDO�VLQFH�WKH�
�����LQWURGXFWLRQ�LQWR�WKH�8QLWHG�6WDWHV�IURP�&KLQD��'LUU�
�������,W�LV�DQ�HYHUJUHHQ�VKUXE�WR���IHHW�LQ�KHLJKW�RU�ZRRG\�
WUDLOLQJ�YLQH�WR����WR����IHHW�WKDW�IRUPV�D�GHQVH�JURXQG�FRYHU��
XVLQJ�DHULDO�URRWV�DW�QRGHV�DORQJ�VWHPV�WR�FRORQL]H�DQG�WR�
FOLQJ�WR�WUHHV�DQG�URFNV��6HQVLWLYH�IRUHVW�KDELWDWV��IRUHVWHG�
SDUNV�DQG�SUHVHUYHV��DQG�XQPDQDJHG�IRUHVWV�DUH�WKUHDWHQHG�
E\�ORVV�RI�GLYHUVLW\�DIWHU�LQYDVLRQ�E\�ZLQWHU�FUHHSHU��
�WDEOH��������,W�KDV�WKLFN�OHDYHV�OHVV�WKDQ�����LQFKHV�ORQJ�WKDW�
DUH�RSSRVLWH��GDUN�JUHHQ�RU�JUHHQ�ZKLWH�YDULHJDWHG�RQ�JUHHQ�
VWHPV�WKDW�EHFRPH�ZRRG\�DQG�EURZQ�ZLWK�DJH��&OXVWHUV�RI�
VPDOO��LQFRQVSLFXRXV�ÀRZHUV�LQ�VXPPHU�\LHOG�SLQNLVK�WR�UHG�
IUXLW�FDSVXOHV�WKDW�RSHQ�LQ�DXWXPQ�WR�H[SRVH�RUDQJH�ÀHVK\�
FRYHUHG�VHHGV�WKDW�DUH�VSUHDG�E\�ELUGV��RWKHU�DQLPDOV��DQG�
ZDWHU��0DQ\�FXOWLYDUV�DUH�VWLOO�ZLGHO\�SURGXFHG��VROG��DQG�
SODQWHG�DV�RUQDPHQWDOV�LQ�D�UDQJH�RI�IROLDU�FRORUV��LQFUHDVLQJ�
WKH�OLNHO\�VSUHDG�UDWH��WDEOH��������0DUNHWV�KDYH�WUDGLWLRQDOO\�
EHHQ�FRQ¿QHG�WR�WKH�1RUWKHUQ�6WDWHV��DOWKRXJK�H[SDQVLRQ�
LQWR�D�PRUH�VRXWKHUQ�UDQJH�VKRXOG�QRW�EH�KLQGHUHG�XQGHU�
FXUUHQW�FOLPDWH�FRQGLWLRQV��'LUU��������7KH�&XPEHUODQG�
3ODWHDX�LQ�.HQWXFN\�DQG�7HQQHVVHH�KDV�WKH�PRVW�UHFRUGHG�
RFFXUUHQFHV�RI�WKLV�VSHFLHV��DQG�HVFDSHV�IURP�UXUDO�
SRSXODWLRQ�FHQWHUV�FRQWLQXH�WR�SURPRWH�LWV�VSUHDG�DFURVV��
WKH�UHJLRQ��¿J���������

2OG�:RUOG�FOLPELQJ�IHUQ²2OG�:RUOG�RU�VPDOO�OHDI�
FOLPELQJ�IHUQ��/��PLFURSK\OOXP���OLNH�-DSDQHVH�FOLPELQJ�
IHUQ��LV�D�FOLPELQJ�DQG�WZLQLQJ��SHUHQQLDO�YLQH\�IHUQ�WR����
IHHW�LQ�OHQJWK��ZKLFK�RQO\�RFFXUV�LQ�FHQWUDO�)ORULGD��HVFDSLQJ�
DERXW�������/DQJHODQG�DQG�%XUNV��������,W�FRYHUV�VKUXEV�DQG�
WUHHV�RI�DOO�VL]HV�DQG�IRUPV�PDWV�WKDW�DUH�VHYHUDO�IHHW�GHHS�
�9ROLQ�DQG�RWKHUV��������/LNH�-DSDQHVH�FOLPELQJ�IHUQ��LW�KDV�
ODF\�EXW�QRW�¿QHO\�GLYLGHG�OHDÀHWV�DORQJ�JUHHQ�WR�RUDQJH�
WR�EODFN�ZLU\�YLQHV��9LQHV�DULVH�DV�ORQJ�EUDQFKHV�IURP�
XQGHUJURXQG�ZLU\�DQG�EODFN�UKL]RPHV�WKDW�PXVW�EH�NLOOHG�IRU�
HUDGLFDWLRQ��'HDG�YLQHV�IURP�SUHYLRXV�\HDUV�VHUYH�DV�WUHOOLVHV�
IRU�UHHVWDEOLVKPHQW��7KLV�VSHFLHV�SHUVLVWV�DQG�FRORQL]HV�E\�



���
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UKL]RPHV�DQG�VSUHDGV�UDSLGO\�E\�ZLQG�GLVSHUVHG�VSRUHV�DQG�
VSRUHV�FDUULHG�RQ�FRQWDPLQDWHG�FORWKLQJ�RU�ZLOGOLIH�IXU��2OG�
:RUOG�FOLPELQJ�IHUQ�KDV�EODQNHWHG�HQWLUH�WUHH�LVODQGV�LQ�WKH�
(YHUJODGHV��&XUUHQWO\�FRQ¿QHG�WR�FHQWUDO�DQG�VRXWK�)ORULGD��
LW�LV�OLNHO\�WR�VWHDGLO\�VSUHDG�QRUWKZDUG��9LROLQ�DQG�RWKHUV�
�������ZLWK�FRYHUDJH�SURMHFWHG�WR�DOPRVW�GRXEOH�RYHU�WKH�QH[W�
���\HDUV��WDEOH��������6HYHUDO�ELRORJLFDO�FRQWURO�LQVHFWV�DUH�LQ�
YDULRXV�VWDJHV�RI�WHVWLQJ�

2ULHQWDO�ELWWHUVZHHW²2ULHQWDO�ELWWHUVZHHW��&HODVWUXV�
RUELFXODWXV��LV�D�SRSXODU�RUQDPHQWDO�YLQH�LQ�WKH�1RUWKHDVW�
DQG�XSSHU�6RXWK��LQWURGXFHG�LQ�������5HKGHU��������7KH�¿UVW�
QRWHG�HVFDSH�LQ�1RUWK�&DUROLQD�ZDV�������0HUULDP��������
,W�LV�D�GHFLGXRXV��WZLQLQJ��DQG�FOLPELQJ�ZRRG\�YLQH�WR����
IHHW�KLJK�ZLWK�GURRSLQJ�EUDQFKHV�LQ�WUHH�FURZQV��,W�IRUPV�
WKLFNHW�DQG�DUERU�LQIHVWDWLRQV��WDEOH�������RQ�GLVWXUEHG�VLWHV�
PDLQO\�LQ�WKH�VRXWKHUQ�$SSDODFKLDQV��0F1DE�DQG�/RIWLV�
�������,W�KDV�DOWHUQDWH�HOOLSWLF�WR�URXQGHG�OHDYHV�����WR���
LQFKHV�ORQJ��)HPDOH�SODQWV�KDYH�D[LOODU\�GDQJOLQJ�FOXVWHUV�
RI�LQFRQVSLFXRXV�\HOORZLVK�ÀRZHUV�WKDW�\LHOG�VSKHULFDO�IUXLW�
FDSVXOHV�WKDW�DUH�JUHHQ�PDWXULQJ�WR�\HOORZ��7KH�FDSVXOHV�VSOLW�
LQ�DXWXPQ�WR�UHYHDO�DEXQGDQW�VFDUOHW�ÀHVK\�IUXLWV��HDFK�ZLWK�
¿YH�VHHGV��0LOOHU�DQG�RWKHUV�����D���WKDW�UHPDLQ�WKURXJK�
ZLQWHU�DW�PRVW�OHDI�D[LOV��,W�FRORQL]HV�E\�SUROL¿F�YLQHV�WKDW�
URRW�DW�QRGHV�DQG�VHHGOLQJV�IURP�SUROL¿F�VHHGV�WKDW�KDYH�EHHQ�
VSUHDG�WKURXJKRXW�WKH�ZLQWHU��PDLQO\�E\�ELUGV�DQG�SRVVLEO\�
E\�RWKHU�DQLPDOV��*UHHQEHUJ�DQG�:DOWHU��������:UHDWKV�
PDGH�RI�YLQHV�FRYHUHG�LQ�WKH�VKRZ\�IUXLW�KDYH�EHHQ�D�
WUDGLWLRQDO�$SSDODFKLDQ�IRON�FUDIW�LWHP�EXW��ZKHQ�GLVFDUGHG��
WKH\�DUH�RIWHQ�D�VRXUFH�RI�QHZ�LQIHVWDWLRQV�

6HHGV�DUH�KLJKO\�YLDEOH��JHUPLQDWLQJ�LPPHGLDWHO\�HYHQ�
XQGHU�GHQVH�VKDGH�DQG�JURZLQJ�UDSLGO\�ZKHQ�H[SRVHG�
WR�OLJKW��*UHHQEHUJ�DQG�RWKHUV�������EXW�RQO\�UHPDLQLQJ�
YLDEOH�LQ�WKH�VRLO�IRU�D�VLQJOH�\HDU��(OOVZRUWK�DQG�RWKHUV�
�������2ULHQWDO�ELWWHUVZHHW�UHVHPEOHV�$PHULFDQ�ELWWHUVZHHW�
�&��VFDQGHQV���ZKLFK�KDV�WHUPLQDO�ZKLWH�ÀRZHU�FOXVWHUV�
WKDW�SURGXFH�RUDQJH�IUXLW�FDSVXOHV�DQG�OHDYHV�WKDW�DUH�
XVXDOO\�WZLFH�DV�ODUJH�EXW�QRW�DPRQJ�WKH�ÀRZHUV�DQG�IUXLW��
+\EULGL]DWLRQ�LV�RFFXUULQJ�EHWZHHQ�WKH�WZR�VSHFLHV��3RROHU�
DQG�RWKHUV�������:KLWH�DQG�%RZGHQ��������$W�SUHVHQW��
HVFDSH�RI�RULHQWDO�ELWWHUVZHHW�FDQ�RQO\�EH�IRXQG�DURXQG�
VPDOO�WRZQV�DQG�FLWLHV�LQ�1RUWK�&DUROLQD�DQG�9LUJLQLD�ZLWK�
RXWOLHUV�LQ�0LVVLVVLSSL��¿J����������7KH�ZLGHVW�RFFXSDWLRQ�E\�
WKLV�VSHFLHV�LV�LQ�1RUWKHUQ�6WDWHV��6SUHDG�SURMHFWLRQV�IRU�WKH�
6RXWK�DUH�EDVHG�XSRQ�WKH�FXUUHQW�RFFXSDWLRQ�DQG�DQ�HVWLPDWH�
RI�GDWH�RI�HVFDSH��7KLV�HVWLPDWH�FRXOG�EH�GHFHSWLYHO\�ORZ�
EHFDXVH�LW�LV�FOHDU�WKDW�RULHQWDO�ELWWHUVZHHW�LV�VWLOO�LQ�LWV�
HDUO\�³ODJ´�SKDVH�RI�IRUHVW�LQYDVLRQ�ZKHQ�RFFXUUHQFHV�DUH�
VFDWWHUHG�DQG�SRSXODWLRQV�DUH�ORZ��WDEOH�������

,QYDVLYH�*UDVVHV�DQG�%DPERRV

1RQQDWLYH�JUDVVHV�DQG�EDPERRV�FRQWLQXH�WR�VSUHDG�DORQJ�
KLJKZD\�ULJKWV�RI�ZD\�DQG�JDLQ�DFFHVV�WR�DGMRLQLQJ�ODQGV��

%HFDXVH�KHUELFLGH�WUHDWPHQWV�RI�VRXWKHUQ�KLJKZD\V�GR�QRW�
H[WHQG�WR�WKH�RXWHU�PDUJLQV��WKH\�EHFRPH�DQ�LQYDVLYH�SODQW�
³IUHH�]RQH´�DQG�D�FRQGXLW�IRU�UDSLG�VSUHDG��0RVW�LQYDVLYH�
JUDVVHV�DUH�KLJKO\�ÀDPPDEOH��LQFUHDVLQJ�¿UH�LQWHQVLW\�DQG�
VXEMHFWLQJ�¿UH¿JKWHUV�WR�KLJKHU�ULVN��DQG�WKHQ�VSUHDGLQJ�
UDSLGO\�DIWHU�D�ZLOG¿UH�RU�SUHVFULEHG�EXUQ��,QYDVLYH�JUDVVHV�
KDYH�FRPSURPLVHG�ZLOGOLIH�PDQDJHPHQW�HIIRUWV�EHFDXVH�
WKH\�KDYH�ORZ�JHQHUDO�QXWULWLYH�YDOXH�DQG�OHDYH�OLWWOH�URRP�
IRU�QDWLYH�SODQWV��%DUQHV��������5HSHDWHG�DSSOLFDWLRQV�
RI�KHUELFLGHV�DUH�UHTXLUHG�IRU�FRQWURO�RI�LQYDVLYH�JUDVV�
LQIHVWDWLRQV�RIWHQ�IROORZHG�E\�HVWDEOLVKPHQW�RI�QDWLYH�SODQWV�
WR�VXSSUHVV�WKH�JUDVVHV�WKDW�VXUYLYH�

1HSDOHVH�EURZQWRS²1HSDOHVH�EURZQWRS�RU�-DSDQHVH�
VWLOWJUDVV��0LFURVWHJLXP�YLPLQHXP��LV�WKH�PRVW�ZLGHO\�
GLVWULEXWHG�LQYDVLYH�JUDVV�LQ�HDVWHUQ�IRUHVWV��7KH�HDUOLHVW�
KHUEDULXP�VSHFLPHQ�FROOHFWHG�IRU�WKLV�VSHFLHV�LQ�WKH�8QLWHG�
6WDWHV�ZDV�IRXQG�LQ������E\�*�*��$LQVOHH�DORQJ�D�FUHHN�
EDQN�DW�.QR[YLOOH��71��)DLUEURWKHUV�DQG�*UD\��������7KLV�
LV�D�VSUDZOLQJ��GHQVH�PDW�IRUPLQJ�DQQXDO�JUDVV�HYHQ�XQGHU�
IRUHVW�FDQRSLHV������WR���IHHW�ORQJ�ZLWK�VWHPV�JURZLQJ�WR�
��WR���IHHW�LQ�KHLJKW��,W�EHQGV�RYHU�DQG�URRWV�DW�QRGHV�WR�
IRUP�H[WHQVLYH�HQWDQJOHG�LQIHVWDWLRQV�WKDW�UHPDLQ�GXULQJ�
ZLQWHU�GRUPDQF\��,W�KDV�DOWHUQDWH��ODQFHRODWH�OHDI�EODGHV�WR�
��LQFKHV�ORQJ�ZLWK�RII�FHQWHU�YHLQV�DQG�WKLQ�VHHG�KHDGV�LQ�
VXPPHU�DQG�DXWXPQ��+LGGHQ��VHOI�SROOLQDWHG�VHHGV�ZLWKLQ�
OHDI�VKHDYHV�DUH�SURGXFHG�LQ�HDUO\�VXPPHU��(DFK�SODQW�
SURGXFHV�����WR�������VHHGV�WKDW�FDQ�UHPDLQ�YLDEOH�LQ�WKH�
VRLO�IRU�XS�WR���\HDUV��%DUGHQ��������,W�LV�ÀRRG�WROHUDQW�DQG�
ÀRXULVKHV�RQ�WKH�DOOXYLDO�ÀRRGSODLQV�DQG�VWUHDPVLGHV�ZKHUH�
LWV�VHHGV�KDYH�EHHQ�GLVSHUVHG��PRVWO\�FRORQL]LQJ�ÀRRG�
VFRXUHG�EDQNV��7RXFKHWWH�DQG�5RPDQHOOR��������,W�LV�DOVR�
FRPPRQ�LQ�IRUHVW�HGJHV��URDGVLGHV��DQG�WUDLOVLGHV��DV�ZHOO�DV�
GDPS�¿HOGV��VZDPSV��ODZQV��DQG�GLWFKHV��,W�VSUHDGV�DORQJ�
WUDLOV�DQG�UHFUHDWLRQDO�DUHDV�E\�VHHGV�KLWFKKLNLQJ�RQ�KLNHUV¶�
DQG�YLVLWRUV¶�VKRHV�DQG�FORWKHV��,W�RFFXUV�XS�WR�������IHHW�
HOHYDWLRQ�DQG�LV�YHU\�VKDGH�WROHUDQW�WR�LQYDGH�SDUWO\�VKDGHG�
DQG�IXOO\�VKDGHG�KDELWDWV��)ORU\�DQG�RWKHUV�������

1HSDOHVH�EURZQWRS�KDV�EHHQ�HPLJUDWLQJ�IURP�WKH�
1RUWKHDVWHUQ�6WDWHV�DQG�WKHUHIRUH�RFFXUV�PRVWO\�LQ�WKH�
$SSDODFKLDQ�&XPEHUODQG�DQG�3LHGPRQW�VXEUHJLRQV��
�¿J����������,QIHVWDWLRQV�DOVR�DUH�FRQFHQWUDWHG�LQ�WKH�GHHS�
VLOW�EOXIIV�ZHVW�RI�WKH�0LVVLVVLSSL�5LYHU�$OOXYLDO�)ORRG�
3ODLQ�ZKHUH�ZHVWZDUG�VSUHDG�FXUUHQWO\�VWRSV��6FDWWHUHG�
LQIHVWDWLRQV�DUH�SRSSLQJ�XS�DOO�DFURVV�WKH�UHJLRQ�LQ�HYHU\�
6WDWH��/LQHDU�VSUHDG�SURMHFWLRQV�DUH��������SOXV�DFUHV�SHU�
\HDU��WDEOH��������(VWLPDWHV�RI�VSUHDG�UDWHV�ZLWK�FOLPDWH�
FKDQJH�VFHQDULRV�DUH�UHSRUWHG�LQ�D�ODWHU�VHFWLRQ�

7DOO�IHVFXH²7DOO�IHVFXH��6FKHGRQRUXV�SKRHQL[��LV�RQH�RI�
WKH�UHJLRQ¶V�PRVW�LPSRUWDQW�IRUDJH�FURSV�IRU�FDWWOH�DQG�VKHHS�
ZLWK�WKH�GLVFRYHU\�RI�WKH�.HQWXFN\����YDULHW\�LQ�������HYHQ�
WKRXJK�LW�LV�D�VHYHUH�LQYDVLYH�LQ�DOO�RWKHU�ODQG�XVHV��7DOO�
IHVFXH��IRUPHUO\�6��DUXQGLQDFHXV��/ROLXP�DUXQGLQDFHXP��







���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WKH�)ORULGD�([SHULPHQW�6WDWLRQ�DW�*DLQHVYLOOH�DQG�SODQWHG�
LQ�QRUWKZHVW�)ORULGD�IRU�SDVWXUHV�DQG�VXUIDFH�UHFODPDWLRQ�
�7DERU��������,Q�WKH�����V�UHG�YDULHWLHV�ZHUH�GHYHORSHG�
DV�RUQDPHQWDOV�ZLWK�FROG�WROHUDQFH�IRU�QRUWKHUQ�JDUGHQV�
DQG�VROG�DV�³-DSDQHVH�%ORRG�*UDVV�́ �³5XEUD�́ �DQG�³5HG�
%DURQ´��*UHHQOHH��������$OWKRXJK�QR�YLDEOH�VHHGV�KDYH�EHHQ�
UHSRUWHG�IRU�WKHVH�UHG�YDULHWLHV��WKHLU�YLDEOH�SROOHQ�FDQ�LPSDUW�
FROG�WROHUDQFH�WR�QHDUE\�LQYDVLYH�SRSXODWLRQV�DQG�UHYHUVLRQ�
WR�DJJUHVVLYH�JUHHQ�SODQWV�KDYH�EHHQ�REVHUYHG�DV�IDU�QRUWK�DV�
,GDKR��,Q�UHVSRQVH��VHYHUDO�6RXWKHUQ�6WDWHV�SURKLELW�WKH�VDOH�
RI�WKHVH�UHG�YDULHWLHV��0LOOHU�DQG�RWKHUV�����E��

&RJRQJUDVV�LV�D�GHQVH�HUHFW�SHUHQQLDO�JUDVV���WR���IHHW�
KLJK�ZLWK�WXIWV�RI�ORQJ�OHDYHV�IURP�VKRUW�VWHPV��\HOORZ�
JUHHQ�OHDI�EODGHV��HDFK�ZLWK�DQ�RII�FHQWHU�ZKLWLVK�PLG�
YHLQ�DQG�¿QHO\�VDZ�WRRWKHG�PDUJLQV���DQG�VLOYHU�SOXPHG�
ÀRZHUV�DQG�VHHGV�LQ�VSULQJ��VSRUDGLFDOO\�\HDU�URXQG�DIWHU�
GLVWXUEDQFH���0DF'RQDOG��������&RJRQJUDVV�OHDI�DQG�
LQÀRUHVFHQFH�GLPHQVLRQV�YDU\�ZLGHO\��%U\VRQ�DQG�RWKHUV�
�������$EXQGDQW�SOXPHG�VHHGV�DUH�GLVSHUVHG�E\�ZLQG�DQG�
RQ�FRQWDPLQDWHG�FORWKLQJ��HTXLSPHQW��DQG�SURGXFWV�OLNH�
SLQHVWUDZ�PXOFK�DQG�¿OO�PDWHULDOV��6HHG�YLDELOLW\�LV�XS�WR�
D�\HDU��%URRN��������&RJRQJUDVV�ZDV�IRXQG�WR�RFFXU�RQ�D�
IXOO�UDQJH�RI�VRLOV�LQ�0LVVLVVLSSL��ZKLFK�LQGLFDWHV�WKDW�PRVW�
VRXWKHUQ�VRLOV�FDQ�VXSSRUW�WKLV�LQYDVLYH�SODQW�XQOHVV�WKH\�
DUH�SHUPDQHQWO\�ÀRRGHG��%U\VRQ�DQG�RWKHUV�������.LQJ�DQG�
*UDFH��������'HQVH�VWDQGV�RI�GULHG�SODQWV�UHPDLQ�VWDQGLQJ�
GXULQJ�ZLQWHU�WR�SUHYHQW�QDWXUDO�VXFFHVVLRQ�DQG�SUHVHQW�
D�VHYHUH�¿UH�KD]DUG��&RJRQJUDVV�FDQ�UHPDLQ�JUHHQ�\HDU�
URXQG�LQ�FHQWUDO�DQG�VRXWKHUQ�)ORULGD�ZKHUH�LQIHVWDWLRQV�
KDYH�EHHQ�HVWLPDWHG�DW�RYHU�D�PLOOLRQ�DFUHV��0DF'RQDOG�
�������,QIHVWDWLRQV�IRUP�GHQVH�PDWV�RI�XQGHUJURXQG�VWHPV�
ZLWK�EXGV�HYHU\�RQH�KDOI�LQFK��PDNLQJ�HUDGLFDWLRQ�GLI¿FXOW��
EHFDXVH�DEXQGDQW�VKRRW�DQG�UKL]RPH�EXGV�XVXDOO\�VSURXW�
DIWHU�WUHDWPHQW�RU�OD\�GRUPDQW�WR�VSURXW�ZLWKLQ�PRQWKV�
�:LOOLDUG�DQG�RWKHUV��������1HZ�LQYDVLRQV�RFFXU�DV�FLUFXODU�
SDWFKHV��WKH\�DUH�WKRXJKW�WR�EHFRPH�PRUH�GLI¿FXOW�WR�FRQWURO�
DV�WKH\�PDWXUH��0LOOHU��������)HGHUDO�DQG�6WDWH�IXQGHG�
FRQWURO�SURJUDPV�KDYH�EHHQ�XQGHU�ZD\�LQ�DOO�LQIHVWHG�6WDWHV�
IRU�VHYHUDO�\HDUV��7KHVH�SURJUDPV�ZHUH�XSJUDGHG�LQ������
ZLWK�5HFRYHU\�$FW�IXQGLQJ�DQG�DUH�DLPHG�DW�VWRSSLQJ�WKH�
VSUHDG�E\�HUDGLFDWLRQ�RI�RXWOLHUV�DQG�WUHDWLQJ�WKH�DGYDQFLQJ�
IURQWV�DQG�VHOHFWHG�HSLFHQWHU�LQIHVWDWLRQV�LQ�6RXWK�&DUROLQD��
*HRUJLD��$ODEDPD��0LVVLVVLSSL��7HQQHVVHH��DQG�7H[DV��
7KURXJK�WKHVH�FRRSHUDWLYH�HIIRUWV�DOO�NQRZQ�LQIHVWDWLRQV�LQ�
7HQQHVVHH��7H[DV��DQG�6RXWK�&DUROLQD�DUH�WKRXJKW�WR�KDYH�
EHHQ�HUDGLFDWHG�LQ������

7KH�HSLFHQWHU�RI�FRJRQJUDVV�LQIHVWDWLRQV�UHPDLQV�QHDU�WKH�
SRLQW�RI�LQLWLDO�LQWURGXFWLRQV�LQ�FRDVWDO�$ODEDPD�DQG�QHDUE\�
0LVVLVVLSSL�ZLWK�DQRWKHU�LQ�FHQWUDO�)ORULGD��¿J����������7KHVH�
PXOWLSOH�LQWURGXFWLRQV�KDYH�JUDGXDOO\�K\EULGL]HG�LQ�6RXWK�
$ODEDPD�ZKHUH�IHUWLOH�VHHGV�DUH�PRVW�FRPPRQ��&DSR�FKLFKL�
DQG�RWKHUV��������%HFDXVH�LW�WKULYHV�LQ�WKH�ZLGH�UDQJH�RI�
FOLPDWHV�DQG�KDELWDWV��QRUWKZDUG�VSUHDG�LV�OLNHO\�XQOHVV�

GUDPDWLF�HUDGLFDWLRQ�HIIRUWV�DUH�XQGHUWDNHQ��0DF'RQDOG�
�������7KH��������DFUHV�LQIHVWLQJ�IRUHVW�ODQGV��WDEOH�������
LV�MXVW�D�VPDOO�SHUFHQW�RI�WKH�WRWDO�VRXWKHUQ�RFFXSDWLRQ�RQ�
SDVWXUHV��KD\�¿HOGV��QDWXUDO�SUHVHUYHV��DQG�XUEDQ�DQG�UXUDO�
KRPH�ODQGVFDSHV�

*ROGHQ�DQG�RWKHU�LQYDVLYH�EDPERRV²1RQQDWLYH�
EDPERRV��3K\OORVWDFK\V�VSS��DQG�%DPEXVD�VSS���IRUP�
H[FOXVLYH�GHQVH�VWDQGV�VFDWWHUHG�WKURXJKRXW�WKH�UHJLRQ�
IURP�SDVW�SODQWLQJV��*ROGHQ�EDPERR��WKH�PRVWO\�ZLGHO\�
RFFXUULQJ�VSHFLHV�LQ�WKH�6RXWK��ZDV�¿UVW�SODQWHG�LQ�
$ODEDPD�LQ�������/DG\�%LUG�-RKQVRQ�:LOGÀRZHU�&HQWHU�
�������,QYDVLYH�EDPERRV�DUH�SHUHQQLDO�LQIHVWDWLRQ�IRUPLQJ�
FDQHV����WR����IHHW�LQ�KHLJKW��7KH\�KDYH�MRLQWHG�FDQH�
VWHPV�DQG�EXVK\�WRSV�RI�JUDVV�OLNH�OHDYHV�LQ�IDQ�FOXVWHUV�
RQ�MXWWLQJ�EUDQFKHV��RIWHQ�JROGHQ�JUHHQ��3ODQWV�ULVH�IURP�
ODUJH�EUDQFKHG�UKL]RPHV��XQGHUJURXQG�VWHPV��WKDW�PXVW�
EH�NLOOHG�IRU�HUDGLFDWLRQ��,QIHVWDWLRQV�UDSLGO\�H[SDQG�DIWHU�
GLVWXUEDQFH�WKURXJK�UKL]RPH�H[WHQVLRQV��6HHGV�UDUHO\��LI�
HYHU�DUH�SURGXFHG²SRWHQWLDOO\�RQFH�HYHU\����WR�����\HDUV��
%DPERRV�DUH�VWLOO�VROG�DQG�SODQWHG�DV�RUQDPHQWDOV�DQG�
JROGHQ�EDPERR�VWHPV�KDYH�YDOXH�LQ�$VLD�IRU�FRQVWUXFWLRQ��
SDSHU��¿VKLQJ�HTXLSPHQW��VNL�SROHV��MDYHOLQV��LUULJDWLRQ�
SLSHV��PXVLFDO�LQVWUXPHQWV��IXUQLWXUH��DQG�KDQGOHV�IRU�
XPEUHOODV�DQG�IDQV��%DUNZRUWK�DQG�RWKHUV��������5LYHUFDQH�
RU�VZLWFKFDQH��$UXQGLQDULD�JLJDQWHD�DQG�RWKHU�$UXQGLQDULD�
VSS���DUH�WKH�RQO\�QDWLYH�EDPERR�OLNH�FDQHV�LQ�WKH�6RXWK��
DQG�DUH�GLVWLQJXLVKHG�E\�D�ORZHU�KHLJKW²XVXDOO\�RQO\���
WR���IHHW²SHUVLVWHQW�VKHDWKV�RQ�WKH�VWHP��DQG�DEVHQFH�RI�
ORQJ�RSSRVLWH�KRUL]RQWDO�EUDQFKHV��,QYDVLYH�EDPERRV�DUH�
DFWLYHO\�EHLQJ�SURPRWHG�DV�D�SRWHQWLDO�ELRPDVV�FURS��EXW�
VXSSRUWLQJ�UHVHDUFK�KDV�\HW�WR�DSSHDU�LQ�VFLHQWL¿F�OLWHUDWXUH�

,QYDVLYH�EDPERRV�RFFXU�WKURXJKRXW�WKH�UHJLRQ�LQ�VFDWWHUHG�
GHQVH�LQIHVWDWLRQV��¿J���������RQ�WKH�HGJHV�RI�IRUHVWV��¿HOGV��
DQG�ULJKWV�RI�ZD\²WKH�UHVXOW�RI�SDVW�SODQWLQJV�RYHU�D�����
\HDU�SHULRG�IRU�YDULRXV�VWUXFWXUDO�XVHV��¿VKLQJ�SROHV��DQG�
PRUH�UHFHQWO\�DV�PDQDJHG�URRVWLQJ�VLWHV�IRU�PLJUDQW�EODFN�
ELUG�VSHFLHV�WKDW�KDYH�EHHQ�VKRZQ�WR�EH�YHFWRUV�IRU�WKH�
KXPDQ�UHVSLUDWRU\�GLVHDVH��KLVWRSODVPRVLV��*ODKQ�DQG�RWKHUV�
�������7KH�SRWHQWLDO�H[LVWV�IRU�D�EURDG�JHQHUDO�ÀRZHULQJ�DQG�
VHHGLQJ��ZKLFK�FKDUDFWHUL]HV�EDPERR�IRUHVWV�LQ�WKHLU�QDWLYH�
UDQJHV�

&KLQHVH�VLOYHUJUDVV²$�ORFDOO\�LQYDVLYH�SODQW��&KLQHVH�
VLOYHUJUDVV��0LVFDQWKXV�VLQHQVLV��LV�D�WDOO��GHQVHO\�WXIWHG��
SHUHQQLDO�JUDVV����WR����IHHW�LQ�KHLJKW�WKDW�JURZV�IURP�D�
SHUHQQLDO�URRW�FURZQ��,W�KDV�ORQJ��VOHQGHU��DQG�XSULJKW�WR�
DUFKLQJ�VOHQGHU�OHDYHV�ZLWK�ZKLWLVK�XSSHU�PLG�YHLQV�DQG�
PDQ\�ORRVHO\�SOXPHG�SDQLFOHV�WXUQLQJ�VLOYHU\�WR�SLQN�
LQ�DXWXPQ��'ULHG�VWDONV��VRPH�ZLWK�VHHG�KHDGV��UHPDLQ�
VWDQGLQJ�ZLWK�GXULQJ�ZLQWHU��EXW�VHHG�YLDELOLW\�LV�YDULDEOH�
GHSHQGLQJ�RQ�FXOWLYDU�DQG�ORFDWLRQ��7KLV�VSHFLHV�UHTXLUHV�
SROOLQDWLRQ�E\�DQRWKHU�FXOWLYDU�WR�SURGXFH�YLDEOH�VHHGV�DQG�
IHUWLOH�RIIVSULQJ��7KLV�UHVXOWV�LQ�H[WHQVLYH�LQIHVWDWLRQV�WKDW�
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LQ�WKH�PLG�0LVVLVVLSSL�YDOOH\��)ORULGD�DQG�DORQJ�WKH�$WODQWLF�
&RDVW�XQGHU�&RUQHUVWRQH�%�ZRXOG�DOORZ�WDOORZWUHH�WR�H[LVW�LQ�
WKHVH�ORFDWLRQV��$�SUHGLFWHG�GULHU�]RQH�LQ�&RDVWDO�$ODEDPD�
DQG�DORQJ�QRUWKHUQ�)ORULGD�ZRXOG�QXOOLI\�LQYDVLRQ�SRWHQWLDO�
LQ�WKHVH�DUHDV��7KH�DUHDV�RI�LQFUHDVH�SRWHQWLDO�DUH�UHODWHG�
WR�UDLQIDOO��&RUQHUVWRQH�&�ZRXOG�KDYH�WKH�ODUJHVW�SRWHQWLDO�
GLVWULEXWLRQ�RI�WDOORZWUHH�ZLWK�KLJK�RU�PRGHUDWH�SRWHQWLDO�
RI�RFFXUUHQFH�RQ����SHUFHQW�RI�IRUHVWODQG��¿J����������D�
UDQJH�WKDW�FRXOG�H[SDQG�ZHVWZDUG�IURP�WKH�$WODQWLF�&RDVW�
DQG�QRUWKZDUG�IURP�WKH�*XOI�RI�0H[LFR��DQG�DQ�LQFUHDVH�LQ�
LQODQG�SRFNHWV�ZLWK�PHGLXP�SRWHQWLDO��&RUQHUVWRQHV�'�DQG�
)��ZLWK�GHFUHDVLQJ�PLQLPXP�WHPSHUDWXUHV�DQG�D�VOLJKWO\�
GULHU�*XOI�&RDVWDO�3ODLQ�ZRXOG�KDYH�WKH�ORZHVW�SRWHQWLDO�
GLVWULEXWLRQ�����SHUFHQW��FRPELQHG�KLJKHU�DQG�PRGHUDWH�
SRWHQWLDO���EXW�VWLOO�KLJKHU�WKDQ�WKH�FXUUHQW�RFFXSDWLRQ��
6LPLODU�ORFDO�FRQGLWLRQV�DV�QRZ�ZRXOG�FRQ¿QH�WDOORZWUHH�WR�
)ORULGD�DQG�WKH�FRDVWDO�DUHDV�RI�$ODEDPD��0LVVLVVLSSL��DQG�
/RXLVLDQD�

6LONWUHH²2XU�PRGHO�IRU�VLONWUHH�ZDV�RQH�RI�WKH�ZHDNHVW��
EXW�ZDV�VWLOO�VWDWLVWLFDOO\�VLJQL¿FDQW�ZLWK�$8&�RI������DQG�
�����DQG�RPLVVLRQ�UDWHV�RI������DQG�������6HYHQ�YDULDEOHV�
KDG�PRGHUDWH�FRQWULEXWLRQ��WDEOH��������UDQJLQJ�IURP���WR�
���SHUFHQW��$�QXPEHU�RI�WKHVH�YDULDEOHV��VXFK�DV�SUR[LPLW\�
WR�URDGV��ZHUH�QRW�DGGUHVVHG�ZKHQ�WKH�&RUQHUVWRQHV�ZHUH�
GHYHORSHG��UHGXFLQJ�WKH�FRQ¿GHQFH�LQ�SUHGLFWLRQV��7KH�
WZR�VWURQJHVW�YDULDEOHV�ZHUH�WHPSHUDWXUH�����SHUFHQW��
DQG�GLVWDQFH�WR�LQWHUVWDWHV�����SHUFHQW���6LONWUHH�KDV�VRPH�
WROHUDQFH�WR�FROG�ZHDWKHU�EXW�FDQQRW�ZLWKVWDQG�ZLQWHUV�EHORZ�
����)��'LUU��������+HUEDULXP�VSHFLPHQV�KDYH�EHHQ�FROOHFWHG�
IURP�WKURXJKRXW�WKH�UHJLRQ�H[FHSW�VRXWK�)ORULGD��ZKLFK�
VXSSRUWV�WKH�FXUUHQW�SRWHQWLDO�UDQJH��¿J����������,WV�FXUUHQW�
SUHIHUHQFH�WR�URDGZD\V�LV�ZLGHO\�HYLGHQW��ERWK�YLVXDOO\�ZKHQ�
GULYLQJ�DQG�E\�LWV�ZHE�OLNH�SDWWHUQ�RI�SRWHQWLDO�RFFXUUHQFH�RQ�
WKH�PDSV��¿J����������7KH�QH[W�PRVW�GRPLQDQW�YDULDEOHV�DUH�
UDLQIDOO�DW����SHUFHQW�DQG�HOHYDWLRQ�DW����SHUFHQW�FRQWULEXWLRQ�
�¿J����������7KHVH�YDULDEOHV�KDYH�D�ELQRPLDO�UHODWLRQVKLS��
ZLWK�VLONWUHH�SUHIHUULQJ�LQWHUPHGLDWH�OHYHOV�IRU�ERWK��8QGHU�
DOO�&RUQHUVWRQHV��VLONWUHH�VKRZHG�PXFK�JUHDWHU�SRWHQWLDO��
����WR����SHUFHQW�DW�KLJK�SRWHQWLDO��WKDQ�LWV�FXUUHQW�
RFFXSDWLRQ�RI���SHUFHQW��¿J����������&RPSDUHG�WR�WKH�VWDWXV�
TXR�SUHGLFWLRQ��SRWHQWLDO�ZRXOG�GLPLQLVK�XQGHU�&RUQHUVWRQHV�
$��(��DQG�%��SULPDULO\�RI�LQFUHDVLQJ�WHPSHUDWXUHV�DQG�
GHFUHDVLQJ�UDLQIDOO��7KH�FXUUHQW�SRWHQWLDO�GLVWULEXWLRQ�UDQJH�
ZRXOG�SXVK��EXW�QRW�H[WHQG��WKH�UDQJH�QRUWKZDUG��8QGHU�WKH�
PLQLPDO�GHFUHDVHV�LQ�UDLQIDOO�RI�&RUQHUVWRQHV�&��'��DQG�)�
WKH�SRWHQWLDO�RI�VLONWUHH�LQFUHDVHV�WKH�PRVW�FRPSDUHG�WR�WKH�
FXUUHQW�SRWHQWLDO��DOWKRXJK�E\�RQO\�D�IHZ�SHUFHQWDJH�SRLQWV��
,W�LV�FOHDU�WKDW�VLONWUHH�WKULYHV�ZLWK�KXPDQ�KDELWDWLRQ�DQG�WKH�
URDGZD\�V\VWHPV�WKDW�ZLOO�OLNHO\�LQFUHDVH�

,QYDVLYH�URVHV²,QYDVLYH�URVHV�FXUUHQWO\�SUHGRPLQDWH�LQ�
WKH�XSSHU�SRUWLRQ�RI�WKH�6RXWK��ZLWK�D�IHZ�DUHDV�VFDWWHUHG�
WKURXJK�WKH�&RDVWDO�3ODLQ�DQG�LQ�WKH�%ODFN�%HOW�3UDLULH�DFURVV�
FHQWUDO�$ODEDPD�DQG�QRUWKZHVWHUQ�0LVVLVVLSSL��¿J���������2I�

WKH�¿YH�VSHFLHV�PRGHOHG��URVHV�KDG�WKH�KLJKHVW�RFFXUUHQFH�
RQ�IRUHVWHG�),$�SORWV����SHUFHQW���7KH\�LQFOXGH�D�QXPEHU�RI�
VSHFLHV�ZLWK�WKH�SULQFLSDO�RQH�EHLQJ�PXOWLÀRUD�URVH��0LOOHU�
DQG�RWKHUV�����D���ZKLFK�LV�DOVR�RQH�RI�WKH�PRVW�SHUYDVLYH�
LQYDVLYH�SODQWV�LQ�WKH�0LGZHVW�DQG�1RUWKHDVW�8QLWHG�6WDWHV�
DQG�2QWDULR��7KH�PRGHO�GURSV�RXW�0DFDUWQH\�DQG�&KHURNHH�
URVHV��ZKLFK�DUH�FRQFHQWUDWHG�LQ�/RXLVLDQD�DQG�WKH�%ODFN�%HOW�
3UDLULH�DFURVV�FHQWUDO�$ODEDPD�DQG�QRUWKZHVWHUQ�0LVVLVVLSSL�
�¿JV�������DQG���������7KH�VWDWLVWLFV�RQ�WKH�PRGHOV�VKRZ�WKH\�
DUH�UHDVRQDEOH�ZLWK�$8&V�RI������DQG�RPLVVLRQ�UDWHV�RI�
DURXQG�������7KH�PRGHO�LV�KLJKO\�LQÀXHQFHG�E\�PLQLPXP�
WHPSHUDWXUH��ZKLFK�LV�GLIIHUHQW�IRU�PXOWLÀRUD�DQG�WKH�PRUH�
VRXWKHUQ�DGDSWHG�0DFDUWQH\�DQG�&KHURNHH�URVHV�ZKLFK�ZHUH�
VHOHFWHG��EUHG��DQG�ZLGHO\�SODQWHG�IRU�WKLV�UHDVRQ��7KH�VWDWXV�
TXR�PRGHO�SUHGLFWV�WKDW����SHUFHQW�RI�WKH�IRUHVWV�LQ�WKH�6RXWK�
KDYH�D�KLJK�WR�PRGHUDWH�SRWHQWLDO�RI�KDELWDWV�VXLWDEOH�IRU�
LQYDVLYH�URVHV��¿J����������,Q�WKH�$SSDODFKLDQ�&XPEHUODQG�
KLJKODQGV��WKLV�SRWHQWLDO�LQFUHDVHV�WR����SHUFHQW�RI�IRUHVWV��
7KH�PRGHO�LV�GRPLQDWHG�E\�D�VWURQJ�QHJDWLYH�UHODWLRQVKLS�
����SHUFHQW��WR�PLQLPXP�WHPSHUDWXUH�DQG�D�ZHDNHU�QHJDWLYH�
UHODWLRQVKLS�����SHUFHQW��WR�HOHYDWLRQ��WDEOH��������)LHOG�
REVHUYDWLRQV�VKRZ�KHDY\�LQIHVWDWLRQV�LQ�KLJK�HOHYDWLRQ�SORWV�
DORQJ�WKH�%OXH�5LGJH�3DUNZD\�LQ�1RUWK�&DUROLQD��UDLVLQJ�
TXHVWLRQV�DERXW�WKH�WUXH�HOHYDWLRQDO�UHODWLRQVKLSV��7KH�RQO\�
RWKHU�YDULDEOH�ZLWK�D�UHDVRQDEOH�FRQWULEXWLRQ�WR�WKH�PRGHO�LV�
WKH�SRVLWLYH�UHODWLRQVKLS�WR�WKH�DPRXQW�RI�SDVWXUH�LQ�D�FRXQW\�
�WDEOH��������7KLV�LV�DOVR�VXSSRUWHG�E\�¿QGLQJV�RI�*ODVJRZ�
DQG�0DWODFN��������WKDW�D�KLJKHU�SHUFHQWDJH�RI�SDVWXUH�ODQGV�
LQFUHDVHV�WKH�H[SHFWDWLRQ�IRU�LQYDVLYH�URVHV��)HGHUDO�DQG�
6WDWH�SURJUDPV�IURP������WR������SURPRWHG�WKH�SODQWLQJ�RI�
PXOWLÀRUD�URVH�DV�D�³OLYLQJ�IHQFH´�DURXQG�SDVWXUHV��ZKHUH�LW�
HYHQWXDOO\�VSUHDG�LQWR�SDVWXUHV��%HUJPDQQ�DQG�6ZHDULQJHQ�
�������,W�LV�SRVVLEOH�WKDW�VXFK�SODQWLQJ�DW�KLJK�HOHYDWLRQV�
SUHGDWHG�WKH�FRQVWUXFWLRQ�RI�WKH�%OXH�5LGJH�3DUNZD\�RQ�
ODQGV�UHFODLPHG�IURP�VXEVLVWHQFH�IDUPLQJ��DQG�SUHVXPDEO\�
JUD]LQJ���H[SODLQLQJ�WKH�GLIIHUHQFH�EHWZHHQ�PRGHO�RXWSXW�
DQG�¿HOG�UHVXOWV�

8QGHU�WKH�FRROLQJ�RI�PLQLPXP�ZLQWHU�WHPSHUDWXUHV�RI�
&RUQHUVWRQHV�'�DQG�)��WKH�SRWHQWLDO�IRU�RFFXSDWLRQ�JHWV�DV�
KLJK�DV����SHUFHQW��¿J����������7KH�SRWHQWLDO�GLVWULEXWLRQ�RI�
LQYDVLYH�URVHV�LV�VPDOOHU�WKDQ�WKH�FXUUHQW�SRWHQWLDO�XQGHU�DOO�
RWKHU�&RUQHUVWRQHV��:LWK�WKH�ZDUPHU�&RUQHUVWRQH�&��WKH�
SRWHQWLDO����SHUFHQW��DOO�EXW�GLVDSSHDUV��IDOOLQJ�EHORZ�WKH�
FXUUHQW�RFFXSDWLRQ�OHYHO��¿J���������

-DSDQHVH�FOLPELQJ�IHUQ²-DSDQHVH�FOLPELQJ�IHUQ�FXUUHQWO\�
RFFXUV�RQ���SHUFHQW�RI�),$�SORWV�LQ�QRUWKHUQ�)ORULGD�DQG�
VRXWKHUQ�/RXLVLDQD��0LVVLVVLSSL��*HRUJLD��DQG�$ODEDPD�
�¿JV��������DQG���������7KH�SUHGLFWLRQ�RI�FXUUHQW�SRWHQWLDO�
VKRZV�PRGHUDWH�H[SDQVLRQ�LQWR�)ORULGD�ZLWK�D�IHZ�LVRODWHG�
DUHDV�IXUWKHU�XS�WKH�$WODQWLF�&RDVW��¿J����������D�VL]DEOH�
LQFUHDVH�RI����SHUFHQW�DW�WKH�KLJK�SRWHQWLDO�DQG����SHUFHQW�
DW�WKH�PRGHUDWH�SRWHQWLDO��¿J����������7KLV�PRGHO�ZDV�RQH�
RI�WKH�VWURQJHVW��$8&V�RI�RYHU����DQG�RPLVVLRQ�UDWHV�QHDU�















���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

�������ZLWK�UDLQIDOO��WHPSHUDWXUH��DQG�HOHYDWLRQ�GRPLQDWLQJ�
�WDEOH��������3RWHQWLDO�IRU�-DSDQHVH�FOLPELQJ�IHUQ�EHFRPHV�
KLJKHU�DV�WHPSHUDWXUH�DQG�UDLQIDOO�LQFUHDVH��DOWKRXJK�WKLV�
HIIHFW�GLPLQLVKHV�DW�WKH�H[WUHPHV�RI�ERWK��7KH�QHJDWLYH�
UHODWLRQVKLS�WR�HOHYDWLRQ�PD\�EH�DQ�DUWLIDFW�RI�WKH�GDWDVHW�
OLPLWDWLRQV��DV�SRSXODWLRQV�FXUUHQWO\�RQO\�RFFXU�DW�ORZ�
HOHYDWLRQV��7KH�SRWHQWLDO�GLVWULEXWLRQV�XQGHU�WKH�YDU\LQJ�
FOLPDWH�IRUHFDVWV�VHHP�SULPDULO\�GULYHQ�E\�UDLQIDOO��ZLWK�
UHGXFHG�UDLQIDOO�ZLWKLQ�WKH�FXUUHQW�SRWHQWLDO�GLVWULEXWLRQ�DQG�
LQ�&RUQHUVWRQHV�$��(��DQG�%�OLPLWLQJ�GLVWULEXWLRQ��¿J����������
8QGHU�&RUQHUVWRQH�$��%��DQG�(�WKH�DUHDV�RI�KLJK�SRWHQWLDO�
DUH�ORZHU�WKDQ�WKH�VWDWXV�TXR�SUHGLFWLRQ��¿J����������8QGHU�
&RUQHUVWRQH�&�WKH�DUHD�RI�PRGHUDWH�SRWHQWLDO�H[WHQGV�WR�DV�
IDU�DV�7HQQHVVHH²WKH�UHVXOW�RI�VXVWDLQHG�UDLQIDOO�SDWWHUQV�
IURP�WKH�FHQWUDO�*XOI�WR�$SSDODFKLD�FRXSOHG�ZLWK�D�PLQLPDO�
LQFUHDVH�LQ�WHPSHUDWXUH��8QGHU�&RUQHUVWRQHV�'�DQG�)�FRROHU�
WHPSHUDWXUHV�LQ�ZLQWHU�DUH�H[SHFWHG�WR�UHGXFH�WKH�SRWHQWLDO�
VLJQL¿FDQWO\��SXVKLQJ�WKH�GLVWULEXWLRQ�PDLQO\�LQWR�)ORULGD�

1HSDOHVH�EURZQWRS²7KH�SRWHQWLDO�KDELWDW�UDQJH�IRU�
1HSDOHVH�EURZQWRS�XQGHU�FXUUHQW�FRQGLWLRQV�LV�SURMHFWHG�
WR�RFFXS\�XS�WR����SHUFHQW�PRUH�IRUHVW�ODQG�WKDQ�LWV�FXUUHQW�
GLVWULEXWLRQ�RI���SHUFHQW��¿J��������DQG���������7KH�PRGHOV�
KDG�UHDVRQDEOH�VWDWLVWLFV�ZLWK�$8&V�DURXQG������DQG�
RPLVVLRQ�UDWHV�RI������DQG�������7KH�GRPLQDQW�YDULDEOHV�LQ�
WKH�PRGHO�DUH�PLQLPXP�WHPSHUDWXUH��UDLQIDOO��HOHYDWLRQ��DQG�
SURSRUWLRQ�RI�IRUHVW��WDEOH��������7HPSHUDWXUH�LV�WKH�ELJJHVW�
FRQWULEXWRU�DW����SHUFHQW��ZLWK�D�ELPRGDO�UHODWLRQVKLS�RI�
PLQLPXP�WHPSHUDWXUH�SUHIHUHQFHV�UDQJLQJ�IURP�����)�WR��
����)��7KH�RWKHU�GRPLQDQW�YDULDEOHV�VXJJHVW�WKH�KLJKHVW�
SRWHQWLDO�RFFXUV�DW�ORZHU�HOHYDWLRQV�ZLWK�LQWHUPHGLDWH�IRUHVW�
FRYHU�DQG�PRGHUDWH�UDLQIDOO��WDEOH��������8QGHU�&RUQHUVWRQHV�
$��(��DQG�&��1HSDOHVH�EURZQWRS�DOO�EXW�GLVDSSHDUV�LQ�WKH�
6RXWK��¿J����������GULYHQ�SUHGRPLQDQWO\�E\�WKH�KLJKHU�
WHPSHUDWXUHV�SXVKLQJ�LWV�UDQJH�QRUWKZDUG��&RUQHUVWRQH�
%��ZLWK�PLQLPDO�ZDUPLQJ��KDV�VRPH�UHGXFWLRQ�EXW�LV�PRVW�
VLPLODU�WR�WKH�FXUUHQW�SRWHQWLDO��8QGHU�&RUQHUVWRQHV�'�DQG�)��
ZLWK�UHGXFHG�ZLQWHU�WHPSHUDWXUHV�DQG�VOLJKWO\�OHVV�UDLQIDOO��
WKH�SRWHQWLDO�IRU�VRXWKHUQ�H[SDQVLRQ�LV�JUHDWO\�LQFUHDVHG�����
SHUFHQW��

6RXWK�ZLGH�SURMHFWLRQV²2YHUDOO��WKH�FXUUHQW�SURSRUWLRQ�
RI�IRUHVW�LQYDGHG����WR���SHUFHQW��LV�VXEVWDQWLDOO\�ORZHU�
WKDQ�WKH�FXUUHQW�SRWHQWLDO�����WR����SHUFHQW��IRU�DOO�¿YH�
VSHFLHV��DQG�SUHGLFWLRQV�RI�SRWHQWLDO�VXLWDEOH�KDELWDWV�IRU�
PRVW�&RUQHUVWRQHV�DUH�DOVR�ORZHU�WKDQ�WKH�VWDWXV�TXR�
SUHGLFWLRQV��1HYHUWKHOHVV��LQ�RQO\���RI�WKH����KLJK�PRGHUDWH�
SURMHFWLRQV��¿JV������������������������������DQG��������DUH�WKH�
&RUQHUVWRQHV�ORZHU�WKDQ�WKH�FXUUHQW�SRUWLRQ�RI�IRUHVW�LQYDGHG�
�&RUQHUVWRQH�&�IRU�LQYDVLYH�URVHV�DQG�1HSDOHVH�EURZQWRS���
%RWK�RI�WKHVH�VSHFLHV�KDYH�FXUUHQW�GLVWULEXWLRQV�LQ�WKH�XSSHU�
UHDFKHV�RI�WKH�6RXWK��DQG�ZDUPLQJ�WHPSHUDWXUHV�WKDW�H[WHQG�
WR�WKH�QRUWKHUQ�SDUW�RI�WKH�6RXWK��OHVV�VR�ZLWK�&RUQHUVWRQH�$�
RU�%��ZLOO�SXVK�WKHLU�UDQJHV�IXUWKHU�QRUWK�

:LWK�WKHVH�PRGHOV�DW�WKH�UHJLRQDO�OHYHO��WKH�GRPLQDQW�
YDULDEOHV�ZHUH�WHPSHUDWXUH��UDLQIDOO��DQG�HOHYDWLRQ��2YHUDOO��
WKHVH�PRGHOV�VXJJHVW�WKDW�WKH�SUREDEOH�GLVWULEXWLRQ�RI�VXLWDEOH�
KDELWDWV�IRU�WKHVH�LQYDVLYH�VSHFLHV�LQFUHDVHV�XQGHU�PRVW�
FOLPDWH�IRUHFDVWV�

7UHDWPHQWV�IRU�,QWHJUDWHG�0DQDJHPHQW��
RI�,QYDVLYH�3ODQWV

$�VXFFHVVIXO�SURJUDP�IRU�LQYDVLYH�SODQW�PDQDJHPHQW�XVXDOO\�
LQYROYHV�D�FRPELQDWLRQ�RI�WUHDWPHQW�PHWKRGV�LQWHJUDWHG�LQWR�
DQ�DSSURDFK�WKDW�FRQVLGHUV�WKH�LQYDGHU�DQG�WKH�VLWH��0DQ\�
PHWKRGV�DUH�DYDLODEOH�WR�PDQDJH�LQYDVLYH�SODQWV�OHDGLQJ�WR�
VLWH�UHKDELOLWDWLRQ��DQG�PRUH�DUH�XQGHU�GHYHORSPHQW��&XUUHQW�
WUHDWPHQW�RSWLRQV�IRU�VSHFL¿F�DUHDV�LQYROYH�KHUELFLGHV��
SUHVFULEHG�¿UH��SUHVFULEHG�JUD]LQJ��PHFKDQLFDO��DQG�
PDQXDO�UHPRYDO��0LOOHU�DQG�RWKHUV�����E���)LUH��JUD]LQJ��
DQG�PHFKDQLFDO�FXWWLQJ�WUHDWPHQWV�XVXDOO\�FRQWURO�RQO\�WKH�
DERYH�JURXQG�SODQW�SDUWV��UHVXOWLQJ�LQ�UHGXFHG�KHLJKW��EXW�QRW�
UHVXOWLQJ�LQ�SHUPDQHQW�VXSSUHVVLRQ�

+HUELFLGDO�&RQWURO�0HWKRGV

0RVW�QRQQDWLYH�LQYDVLYH�SODQWV�LQ�WKH�6RXWK�DUH�SHUHQQLDOV�
ZLWK�H[WHQVLYH�URRWV��WXEHUV��RU�UKL]RPHV��7KLV�PHDQV�WKDW�
HIIHFWLYH�KHUELFLGH�DSSOLFDWLRQV�RIIHU�WKH�EHVW�PHDQV�RI�
FRQWDLQPHQW�RU�HUDGLFDWLRQ��EHFDXVH�KHUELFLGHV�FDQ�NLOO�URRWV�
ZLWKRXW�EDULQJ�VRLO��SURWHFWLQJ�WKH�VLWH�IURP�UHLQYDVLRQ�DQG�
HURVLRQ�DQG�OHDYLQJ�WKH�VRLO�VHHG�EDQN�LQ�SODFH�IRU�QDWLYH�
SODQW�UHHVWDEOLVKPHQW��5HVHDUFK�KDV�IRXQG�WKDW�KHUELFLGHV�
WHVWHG�DQG�UHJLVWHUHG�ZLWK�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\�DUH�VDIH�IRU�KXPDQV�DQG�DQLPDOV�ZKHQ�VWRUHG��
WUDQVSRUWHG��DQG�DSSOLHG�DFFRUGLQJ�WR�ODEHO�GLUHFWLRQV��)RU�
VXFFHVVIXO�KHUELFLGH�WUHDWPHQWV�

��8VH�WKH�KHUELFLGH�PRVW�HIIHFWLYH�IRU�WKH�WDUJHWHG�VSHFLHV�
DQG�DSSURSULDWH�IRU�VDIHW\�WR�QRQ�WDUJHW�VSHFLHV�DQG�
VLWXDWLRQ�

�� )ROORZ��LQ�GHWDLO��WKH�DSSOLFDWLRQ�PHWKRGV�SUHVFULEHG�RQ�
WKH�ODEHO��$GKHUH�WR�DOO�ODEHO�SURKLELWLRQV��SUHFDXWLRQV��DQG�
VDIHW\�UHTXLUHPHQWV�GXULQJ�KHUELFLGH�WUDQVSRUW��VWRUDJH��
PL[LQJ��DQG�DSSOLFDWLRQ�

��&KRRVH�WKH�RSWLPXP�WLPH�IRU�DSSOLFDWLRQV��)RU�IROLDU�
DSSOLHG�KHUELFLGHV�WR�QRQ�HYHUJUHHQ�ZRRG\�SODQWV��WKH�
EHVW�WLPH�LV�XVXDOO\�PLGVXPPHU�WR�HDUO\�DXWXPQ�DQG�QRW�
ODWHU�WKDQ�D�PRQWK�EHIRUH�H[SHFWHG�IURVW��(YHUJUHHQV�DQG�
VHPL�HYHUJUHHQV�ZLWK�OHDYHV�FDQ�EH�WUHDWHG�HIIHFWLYHO\�
XQWLO�WKH\�ORVH�WKHLU�OHDYHV��)UH\�DQG�RWKHUV��������7KH�
RSWLPXP�WLPH�RI�DSSOLFDWLRQ�IRU�HDFK�VSHFL¿F�KHUELFLGH�
RQ�HDFK�VSHFL¿F�LQYDVLYH�KDV�QRW�EHHQ�IXOO\�UHVHDUFKHG��
IXWXUH�¿QGLQJV�VKRXOG�JUHDWO\�LPSURYH�SUHVFULSWLRQ�
HI¿FDF\�

��$IWHU�DSSOLFDWLRQ��ZDWFK�IRU�KHUELFLGDO�DFWLYLW\²
GHWHFWDEOH�DV�\HOORZLQJ�RI�IROLDJH�RU�DV�OHDYHV�ZLWK�GHDG�
VSRWV�RU�PDUJLQV²ZKLFK�PD\�WDNH�D�PRQWK�RU�ORQJHU��







���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

VSUD\HUV��WUDFWRU�PRXQWHG�VSUD\HUV��URDGVLGH�VSUD\HUV��DQG�
KHOLFRSWHU�VSUD\HUV�

2WKHU�7UHDWPHQWV

0DQXDO�WUHDWPHQWV²0DQXDO�PHWKRGV�LQFOXGH�KDQG�
SXOOLQJ�DQG�XVLQJ�D�ZLGH�DUUD\�RI�WRROV�IRU�FXWWLQJ��FKRSSLQJ��
ZUHQFKLQJ��DQG�JLUGOLQJ��0DQXDO�PHWKRGV�DUH�PRVW�HIIHFWLYH�
RQ�ZRRG\�LQYDVLYH�SODQWV�ZKHQ�WKH\�DUH�VPDOO��(UDGLFDWLRQ�
LV�RQO\�SRVVLEOH�ZKHQ�WKH�URRW�FURZQ�RU�URRWV�WKDW�FDQ�
VSURXW�DUH�FRPSOHWHO\�H[WUDFWHG�DQG�VHHGOLQJV�DUH�SXOOHG�RU�
HOLPLQDWHG�IROORZLQJ�JHUPLQDWLRQ��%HFDXVH�LW�LV�GLI¿FXOW�DQG�
HYHQ�LPSRVVLEOH�WR�H[WUDFW�DOO�RI�WKH�VKDOORZ�URRWV��VWRORQV��
DQG�UKL]RPHV�RI�PDQ\�LQYDVLYHV��UH�VSURXWLQJ�XVXDOO\�RFFXUV��
8QOHVV�DQ�KHUELFLGH�LV�DSSOLHG�WR�FXW�VXUIDFHV��PHUHO\�SXOOLQJ�
VPDOO�SODQWV�DQG�FXWWLQJ�WRS�JURZWK�ZLOO�UHVXOW�RQO\�LQ�VKRUW�
WHUP�FRQWURO�EHIRUH�VWXPS�RU�URRW�VSURXWLQJ�RFFXUV��0DQXDO�
WUHDWPHQWV�DUH�ODERU�LQWHQVLYH�DQG�FDQ�RQO\�EH�XVHG�RQ�VPDOO�
VL]HG�SODQWV��UHVXOWLQJ�LQ�OLPLWHG�EXW�HIIHFWLYH�XVH�RQ�VSHFLDO�
KDELWDWV��VXFK�DV�UHFUHDWLRQDO�WUDLOV�RU�QDWXUH�SUHVHUYHV��

0HFKDQLFDO�WUHDWPHQWV²,Q�PDQ\�VLWXDWLRQV��KDQG�ODERU�
LV�XQDYDLODEOH�RU�FRVW�SURKLELWLYH�DQG�PRUH�KRUVHSRZHU�
LV�QHHGHG��6SHFL¿F�PDFKLQHV�GHYHORSHG�IRU�IRUHVWU\�DQG�
ODQG�FOHDULQJ�RSHUDWLRQV�DUH�DYDLODEOH�WR�FOHDU�ODUJH�RU�
GHQVH�LQIHVWDWLRQV��.OHSDF�DQG�RWKHUV��������6NLG�VWHHU�
ORDGHUV��PXOFKHUV��PRZHUV��DQG�WUDFWRUV�DQG�EXOOGR]HUV�
KDYLQJ�VSHFLDO�DWWDFKPHQWV�FDQ�EH�XVHG�WR�UHGXFH�LQYDVLYH�
ZRRG\�SODQWV��0LOOHU�DQG�RWKHUV�����E���7UHH�VKHDUV��URRW�
UDNHV��DQG�KDUURZV�KDYH�EHHQ�XVHG�WR�FXW�DQG�GLVORGJH�
ZRRG\�DQG�UKL]RPDWRXV�SODQWV��EXW�FDQ�OHDYH�VRLO�EDUH�IRU�
SUREDEOH�UHLQYDVLRQ�DQG�SRVVLEOH�HURVLRQ��7KHVH�PHWKRGV�
FDQ�FRPSOHPHQW�DQG�LQFUHDVH�WKH�HI¿FLHQF\�RI�KHUELFLGH�
WUHDWPHQWV��EXW�PHUHO\�FXWWLQJ�DERYH�JURXQG�SDUWV�FDQ�
DJJUDYDWH�SODQWV²VXFK�DV�FRJRQJUDVV��:LOODUG�DQG�RWKHUV�
������DQG�&KLQHVH�OHVSHGH]D��%UDQGRQ�DQG�RWKHUV������²
WKDW�KDYH�VXUYLYLQJ�URRWFURZQV�RU�UKL]RPHV��$OWKRXJK�KLJKO\�
GLVWXUELQJ��PHFKDQLFDO�WUHDWPHQWV�KDYH�EHHQ�XVHG�WR�FOHDU�
GHQVH�LQIHVWDWLRQV�RI�PXOWL�VSHFLHV�RI�LQYDVLYH�ZRRG\�SODQWV�
DQG�SUHSDUH�WKH�ZD\�IRU�RWKHU�PRUH�VHOHFWLYH�IROORZXSV�

&XOWXUDO�WUHDWPHQWV²6HYHUDO�FXOWXUDO�SUDFWLFHV��LQFOXGLQJ�
SUHVFULEHG�EXUQLQJ�DQG�ZDWHU�OHYHO�PDQLSXODWLRQ��FDQ�UHGXFH�
RU�FRQWURO�QRQQDWLYH�LQYDVLYH�SODQW�SRSXODWLRQV��+RZHYHU��LI�
QRW�DSSOLHG�ZLWK�FDUH��WKHVH�SUDFWLFHV�PD\�KDYH�XQGHVLUDEOH�
LPSDFWV�WR�VRLOV��DQLPDO�KDELWDW��DQG�QDWLYH�VSHFLHV��VR�FDUH�
LQ�SODQQLQJ�DQG�HQDFWPHQW�PXVW�EH�H[HUFLVHG��%XUQLQJ�WR�
ZHDNHQ�ZRRG\�LQYDVLYHV�LV�PRVW�HIIHFWLYH�LQ�WKH�ODWH�VSULQJ�
DIWHU�SODQWV�EHJLQ�XVLQJ�WKHLU�URRW�UHVHUYHV�IRU�HDUO\�JURZWK��
%XUQLQJ�LQ�ODWH�ZLQWHU�RU�VSULQJ�OHDI�RXW�FDQ�PLQLPL]H�WKH�
SHULRG�RI�EDUH�VRLO��ZKLOH�VXPPHU�EXUQV�DUH�WKH�KRWWHVW�DQG�
FDQ�PD[LPL]H�FRQVXPSWLRQ�RI�VWDQGLQJ�SODQWV��%XUQLQJ�FDQ�
SUHGLVSRVH�D�IRUHVW�VWDQG�RU�RSHQLQJ�WR�LQYDVLRQ��HYHQ�WKRXJK�
SUHVFULEHG�EXUQLQJ�LQFUHDVLQJO\�LV�IDYRUHG�IRU�QDWLYH�SODQW�DQG�
ORQJOHDI�SLQH�HFRV\VWHP�UHVWRUDWLRQ�DV�ZHOO�DV�IXHO�UHGXFWLRQ��

$�FORVH�HYDOXDWLRQ�RI�WKH�EHQH¿WV�DQG�ULVNV�LV�GHPDQGHG�
EHIRUH�DSSO\LQJ�SUHVFULEHG�EXUQLQJ�WR�DYRLG�XQH[SHFWHG�
FRQVHTXHQFHV��%URRNV�DQG�/XVN�������*ODVJRZ�DQG�0DWODFN�
�������$�SURSDQH�VSRW�EXUQHU�FDQ�EH�XVHG�WR�NLOO�LQGLYLGXDO�RU�
VPDOO�JURXSV�RI�KHUEDFHRXV�RU�ZRRG\�LQYDVLYHV��&RPPHUFLDO�
NLWV�DUH�DYDLODEOH�IRU�DWWDFKLQJ�SURSDQH�F\OLQGHUV�WR�D�EDFNSDFN�
IUDPH�DQG�¿WWLQJ�WKH�F\OLQGHU�ZLWK�D�ÀDPH�QR]]OH��2WKHU�XQLWV�
DUH�DYDLODEOH�IRU�PRXQWLQJ�SURSDQH�F\OLQGHUV�RQ�WUDFWRUV��
:KHQ�SODQW�DQG�ZHW�IXHO�FRQGLWLRQV�SHUPLW��WKH�ÀDPH�LV�
GLUHFWHG�DW�KHUEDFHRXV�DQG�ZRRG\�LQYDVLYHV�

,Q�DUHDV�ZKHUH�ZDWHU�OHYHO�FDQ�EH�PDQLSXODWHG��ÀRRGLQJ�RU�
GUDZGRZQV�FDQ�UHGXFH�LQYDVLYH�SODQW�SRSXODWLRQV�LQ�DTXDWLF�
DQG�ZHWODQG�KDELWDWV�EXW�WKHVH�DUH�VSHFLHV��DQG�VLWH�VSHFL¿F�
DQG�XVXDOO\�QRW�HIIHFWLYH�DV�VWDQG�DORQH�WUHDWPHQWV��$OOHQ�
DQG�RWKHUV��������7KH\�UHTXLUH�DQ�XQGHUVWDQGLQJ�RI�WKH�
ELRORJ\�RI�ERWK�LQYDVLYH�DQG�QDWLYH�SODQWV�LQ�WKH�WUHDWPHQW�
DUHD�

0XOFKLQJ�DQG�VRODUL]DWLRQ²0XOFKLQJ�LQYROYHV�FRYHULQJ�
WKH�VRLO�VXUIDFH�ZLWK�PDWHULDOV�WKDW�EORFN�OLJKW��WKHUHE\�
SUHYHQWLQJ�ZHHG�JHUPLQDWLRQ�DQG�JURZWK��$OWKRXJK�
DSSOLFDWLRQ�RI�PXOFKHV�DQG�ODQGVFDSH�IDEULFV�LV�FRPPRQ�IRU�
UHVHHGLQJ�DQG�VRLO�VWDELOL]DWLRQ�LQ�UHVWRUDWLRQ�RSHUDWLRQV��
PXOFKLQJ�IRU�FRQWURO�RI�WRXJK�LQYDVLYH�SODQWV�ZLOO�QRW�EH�
HIIHFWLYH�XQOHVV�DGHTXDWH�DPRXQWV�RI�PDWHULDOV�DUH�DSSOLHG��
0XOFKLQJ�LV�PRVW�HIIHFWLYH�RQ�VPDOO�VHHGHG�VSHFLHV�DQG�
PDUJLQDOO\�HIIHFWLYH�RQ�HVWDEOLVKHG�UH�VSURXWLQJ�SHUHQQLDOV�
VXFK�DV�NXG]X��0DQ\�W\SHV�RI�PXOFKHV�DUH�DYDLODEOH��LQFOXGLQJ�
QDWXUDO�RQHV�VXFK�DV�VWUDZ��EDUN��VDZGXVW��FURS�UHVLGXHV��DQG�
JUDVV�FOLSSLQJV��DQG�DUWL¿FLDO�RQHV�VXFK�DV�SDSHU��FDUGERDUG��
DQG�SODVWLF��$OWKRXJK�PXOFK�DSSOLFDWLRQV�DUH�QRW�FRPPRQO\�
XVHG�WR�FRQWURO�LQYDVLYHV�RQ�D�ODUJH�VFDOH��WKH\�DUH�VWLOO�XVHIXO��
7DOORZWUHH�DQG�&KLQHVH�SULYHW�VXSSUHVVLRQ�KDYH�EHHQ�DFKLHYHG�
E\�FKLSSLQJ�VWDQGLQJ�WUHHV�DQG�GHQVH�VKUXEV�LQWR�D�GHHS�PXOFK�
OD\HUV��'RQDKXH�DQG�RWKHUV�������.OHSDF�DQG�RWKHUV��������,Q�
VRLO�VRODUL]DWLRQ��SRO\HWK\OHQH�VKHHWLQJ�FRYHUV�ORZ�JURZLQJ��
FXOWLYDWHG��PRZHG��RU�FKRSSHG�LQYDVLYH�LQIHVWDWLRQV�DQG�WUDSV�
VRODU�HQHUJ\�WR�NLOO�DQG�VXSSUHVV�LQYDVLYH�SODQWV�E\�KHDWLQJ�
WKH�VRLO�DQG�DLU�XQGHUQHDWK�WKH�VKHHWLQJ��7ZR�RU�PRUH�\HDUV�RI�
VXPPHU�FRYHU�DUH�QHHGHG�WR�VXSSUHVV�PRVW�LQYDVLYH�SODQWV�E\�
���SHUFHQW��2WKHU��PRUH�GHVLUDEOH��SODQWV�DUH�DOVR�NLOOHG�E\�WKLV�
PHWKRG²LW�LV�QRW�VHOHFWLYH�

%LRORJLFDO�&RQWUROV

%LRORJLFDO�FRQWURO�PHWKRGV�UDQJH�IURP�SUHVFULEHG�JUD]LQJ�WR�
WKH�LQWURGXFWLRQ�RI�LQVHFWV��SDWKRJHQV��DQG�RWKHU�DJHQWV�WKDW�
IHHG�VROHO\�RQ�WDUJHW�VSHFLHV��&ODVVLFDO�ELR�FRQWURO�LQYROYHV�
¿QGLQJ�DJHQWV�IURP�WKH�KRPH�UDQJH��RU�VLPLODU�KDELWDW��RI�WKH�
LQYDVLYH�SODQW��IROORZHG�E\�LQWHQVLYH�UHVHDUFK�RQ�IHHGLQJ�KDELWV�
DQG�UHSURGXFWLRQ�DQG�D�SODQQHG�LQWURGXFWLRQ�LQWR�LQIHVWHG�
DUHDV��7KH�JRDO�LV�WR�LGHQWLI\�SUHGDWRUV�WKDW�DUH�KRVW�VSHFL¿F�WR�
WKH�WDUJHW�LQYDVLYHV��ZLOO�DYRLG�DWWDFNLQJ�QDWLYH�SODQWV��DQG�ZLOO�
LQFUHDVH�DQG�VSUHDG�LQ�WKH�QHZ�UDQJH�WR�SHUPDQHQWO\�VXSSUHVV�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

WKH�LQYDVLYH�VSHFLHV��7KH�SURFHVV�LV�XVXDOO\�H[SHQVLYH��RIWHQ�
LQYROYLQJ�OHQJWK\�VHDUFKHV�IRU�WKH�ULJKW�DJHQW��H[WHQVLYH�
IHHGLQJ�WHVWV�LQ�VSHFLDO�TXDUDQWLQH�IDFLOLWLHV��FRRUGLQDWHG�
UHOHDVHV�WKDW�DUH�VWULFWO\�FRQWUROOHG�DQG�GRFXPHQWHG�XQGHU�
)HGHUDO�RYHUVLJKW��DQG�ORQJ�WHUP�PRQLWRULQJ��)ROORZLQJ�
UHOHDVH��QRQ�WDUJHW�GDPDJH�LV�YHU\�UDUH�EXW�KDV�RFFXUUHG�
�0RUDQ�DQG�RWKHUV��������,Q�JHQHUDO��VFLHQWL¿F�HYDOXDWLRQV�RI�
SDVW�UHOHDVHV�KDYH�VKRZQ�WKDW�WKH�EHQH¿WV�IURP�ELR�FRQWURO�
RYHU�D�UHJLRQ�RXWZHLJK�WKH�WKUHDWV��0HVVLQJ�DQG�:ULJKW�������

3UHVFULEHG�RU�WDUJHWHG�JUD]LQJ�LV�DQ�DSSURDFK�WKDW�UHOLHV�
RQ�FDWWOH��VKHHS��JRDWV��RU�KRUVHV�WR�UHGXFH�LQIHVWDWLRQV��
*UD]LQJ�LV�D�SRWHQWLDO�FRQWURO�WUHDWPHQW�RQO\�LI�WKH�LQYDVLYH�
LV�SDODWDEOH�DQG�QRW�SRLVRQRXV�WR�WKH�DQLPDO��*UD]LQJ�FDQ�
HLWKHU�SURPRWH�RU�UHGXFH�SODQW�DEXQGDQFH�DW�D�SDUWLFXODU�VLWH��
%\�LWVHOI��JUD]LQJ�ZLOO�UDUHO\��LI�HYHU��FRPSOHWHO\�HUDGLFDWH�
LQYDVLYH�SODQWV��+RZHYHU��ZKHQ�FRPELQHG�ZLWK�RWKHU�FRQWURO�
WHFKQLTXHV��VXFK�DV�KHUELFLGHV�RU�ELR�FRQWURO��JUD]LQJ�FDQ�
UHGXFH�VHYHUH�LQIHVWDWLRQV�DQG�HOLPLQDWH�VPDOO�RQHV��*UD]LQJ�
E\�FDWWOH�DQG�KRUVHV�LV�OLPLWHG�WR�KHUEDFHRXV�LQYDVLYH�SODQWV��
6KHHS�DQG�JRDWV�ERWK�IHHG�RQ�ZRRG\�SODQWV�DV�ZHOO��EXW�
JRDWV�FDQ�DOVR�HDW�EDUN�DQG�WKRUQ\�YHJHWDWLRQ�DQG�DUH�DEOH�WR�
UHDFK�KLJKHU�DUHDV�RI�VKUXEV��VDSOLQJV��DQG�VPDOO�WUHHV��7KH�
DQLPDO�VSHFLHV�LV�LPSRUWDQW��DV�LV�WKH�EUHHG��ZLWK�WKH�PRVW�
HIIHFWLYH�EHLQJ�ODUJHU�DQG�DEOH�WR�KDQGOH�GLI¿FXOW�VLWXDWLRQV��
VXFK�DV�KDLU�JRDWV�DQG�UDQJH�FDWWOH��%HVW�UHVXOWV�FRPH�IURP�
OHDYLQJ�DQ�DSSURSULDWH�QXPEHU�RI�DQLPDOV�RQ�D�VLWH�ORQJ�
HQRXJK�WR�UHGXFH�WKH�LQIHVWDWLRQ��DQG�WKHQ�UHLQWURGXFLQJ�
WKHP�DW�LQWHUYDOV�ZKHQ�LQYDVLYH�UHJURZWK�DSSHDUV�
�/XJLQEXKO�DQG�RWKHUV�������

5HKDELOLWDWLRQ��5HVWRUDWLRQ��DQG�5HFODPDWLRQ

7KH�SURPRWLRQ�DQG�HVWDEOLVKPHQW�RI�GHVLUDEOH�YHJHWDWLRQ�
GXULQJ�WKH�ODWWHU�SKDVHV�RI�FRQWURO�DQG�HUDGLFDWLRQ�
WUHDWPHQWV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�SKDVHV�RI�DQ�
LQWHJUDWHG�LQYDVLYH�SODQW�PDQDJHPHQW�SURJUDP��+DUWPDQ�
DQG�0F&DUWK\��������7KH�VHYHULW\�RI�LQIHVWDWLRQ��VLWH�
GHJUDGDWLRQ��DQG�GHVLUHG�IXWXUH�RXWFRPH�GHWHUPLQH�
ZKHWKHU�D�UHKDELOLWDWLRQ��UHVWRUDWLRQ��RU�PRUH�VWULQJHQW�
UHFODPDWLRQ�HIIRUW�LV�DSSURSULDWH��5HKDELOLWDWLRQ�LV�HIIHFWLYH�
ZKHQ�VRLO��VWUHDP��DQG�ZHWODQG�GDPDJH�LV�PLQLPDO�DQG�
QDWLYH�SODQWV�DUH�SUHVHQW�RU�ZLOO�HQWHU�IURP�VXUURXQGLQJ�
DUHDV��*HQHWLFDOO\�LPSURYHG�OREOROO\�SLQH�VHHGOLQJV�RU�
RWKHU�IDVW�JURZLQJ�QDWLYH�WUHH�VSHFLHV�FDQ�EH�SODQWHG�WR�
VXSSUHVV�UHJURZWK�RI�LQYDVLYH�SODQWV��5HVWRUDWLRQ�LV�D�PXFK�
PRUH�LQYROYHG�SURFHVV�WKDW�FRPELQHV�VRLO�DQG�VWUHDPEDQN�
VWDELOL]DWLRQ�PHWKRGV�ZLWK�SODQWLQJ�DQG�VHHGLQJ�RI�GHVLUDEOH�
VSHFLHV�WR�FUHDWH�D�SODQQHG�ODQGVFDSH��5HFODPDWLRQ�
LV�DSSURSULDWH�IRU�VXUIDFH�PLQHG�ODQGV��ODUJH�URDG�
FRQVWUXFWLRQ�SURMHFWV��DQG�RWKHU�VHYHUHO\�DOWHUHG�VLWHV�WR�
UHVKDSH�ODQGIRUP��UHSODFH�VXUIDFH�VRLOV��DQG�HVWDEOLVK�IDVW�
JURZLQJ�SODQWV²RIWHQ�LQ�FRQMXQFWLRQ�ZLWK�PXOFKHV�DQG�
IHUWLOL]HUV��,QYDVLYH�SODQWV�KDYH�EHHQ�PRVW�RIWHQ�SODQWHG�RQ�

UHFODPDWLRQ�VLWHV�DQG�QRZ�ZDUUDQW�FRQWURO�HIIRUWV��1DWLYH�RU�
QRQLQYDVLYH��QRQQDWLYH�SODQWV�DUH�VXEVWLWXWHV�QRZ�DYDLODEOH�
DQG�UHFRPPHQGHG�IRU�UHFODPDWLRQ�RSHUDWLRQV�

7KH�JRDO�RI�DOO�WKUHH�DSSURDFKHV�LV�WR�HVWDEOLVK�DQG�RU�
UHOHDVH�IDVW�JURZLQJ�QDWLYH�SODQWV�WKDW�FDQ�RXWFRPSHWH�DQG�
RXWODVW�DQ\�VXUYLYLQJ�QRQQDWLYH�SODQWV�ZKLOH�VWDELOL]LQJ�DQG�
SURWHFWLQJ�VRLO�DQG�ZDWHU��+DUWPDQ�DQG�0F&DUWK\�������
.DHVHU�DQG�.LUNPDQ��������$W�WLPHV��QRQQDWLYH�SODQWV�
PXVW�EH�XVHG�WR�VXSSUHVV�LQYDVLYHV²WKHQ�HUDGLFDWHG²
WR�IDFLOLWDWH�QDWLYH�SODQW�HVWDEOLVKPHQW��DQ�H[DPSOH�LV�
SODQWLQJ�EDKLDJUDVV�DIWHU�KHUELFLGH�WUHDWPHQWV�WR�VXSSUHVV�
FRJRQJUDVV�UHJURZWK��(ZHO�DQG�3XW]��������7KH�XOWLPDWH�
JRDO�LV�WR�UHSODFH�LQYDVLYH�SODQWV�ZLWK�QDWLYH�DOWHUQDWLYHV�
�%XUUHOO�DQG�RWKHUV�������

,I�WKH�VRLO�VHHG�EDQN�UHPDLQV�LQWDFW��QDWLYH�SODQW�FRPPXQLWLHV�
ZLOO�QDWXUDOO\�EHFRPH�HVWDEOLVKHG�DQG�UHJHQHUDWH�GXULQJ�
HUDGLFDWLRQ�RI�QRQQDWLYH�SODQWV��%DUQHV��������/LJKW�VHHGHG�
QDWLYH�VSHFLHV�DUH�XVXDOO\�SUHVHQW�LQ�WKH�VHHG�EDQN��DQG�
KHDYLHU�VHHGHG�SODQWV�ZLOO�JUDGXDOO\�EH�GHSRVLWHG�RQ�D�VLWH�E\�
ELUGV�DQG�RWKHU�DQLPDOV��&RQWLQXHG�VXUYHLOODQFH�DQG�IROORZ�
XS�WUHDWPHQWV�DUH�RIWHQ�UHTXLUHG�WR�FRQWURO�QRQQDWLYH�SODQW�
LQIHVWDWLRQV��6HOHFW�KHUELFLGHV�DQG�RWKHU�WUHDWPHQWV�VXFK�DV�
PRZLQJ�DQG�SUHVFULEHG�EXUQLQJ�FDQ�SOD\�D�UROH�LQ�FRQWLQXHG�
VXSSUHVVLRQ��%DUQHV�������

',6&866,21�$1'�&21&/86,216

([DPLQDWLRQ�RI�VXUYH\�GDWD��OLWHUDWXUH��DQG�PRGHOLQJ�
VKRZV�WKDW�LQYDVLYH�SODQWV�DUH�QRW�DQ�LVVXH�WKDW�LV�JRLQJ�
DZD\��8VLQJ�GDWHV�RI�LQWURGXFWLRQ�DQG�FXUUHQW�OHYHOV�RI�
RFFXSDWLRQ�ZH�SUHGLFW�WKDW�LQ�WKH�QH[W����\HDUV�WKH�DFUHV�RI�
LQYDVLYHV�ZLOO�LQFUHDVH�IURP�WKH�FXUUHQW����PLOOLRQ�DFUHV�WR�
���PLOOLRQ�DFUHV��7KLV�FRQVHUYDWLYH�HVWLPDWH�GRHV�QRW�WDNH�
IXOO\�LQWR�DFFRXQW�WKH�JURZLQJ�DPRXQWV�RI�ODQG�GLVWXUEDQFH��
IUDJPHQWDWLRQ��SDUFHOL]DWLRQ��DQG�XUEDQL]DWLRQ�WKDW�IRVWHU�
LQYDVLYH�SODQW�VSUHDG��RU�HIIHFWV�RI�SRWHQWLDO�FOLPDWH�FKDQJHV��
2I�WKH�¿YH�VSHFLHV�HYDOXDWHG�ZLWK�PRGHOLQJ��QRQH�ZHUH�
FORVH�WR�WKHLU�IXOO�SRWHQWLDO�RI�RFFXSDWLRQ��7KLV�LV�VXSSRUWHG�
E\�RWKHU�UHVHDUFK��%U\VRQ�DQG�&DUWHU�������*DQ�DQG�RWKHUV�
������6LPEHUORII��������$OVR��ZH�KDYH�RQO\�FRQVLGHUHG�WKRVH�
VSHFLHV�DOUHDG\�SUHVHQW�LQ�WKH�6RXWK�WKDW�KDYH�DOUHDG\�EHHQ�
LGHQWL¿HG�DV�KLJK�WKUHDWV�

&RPPRQ�7UDLWV�RI�,QYDVLYH�3ODQWV

1RQQDWLYH�SODQWV�ZKHQ�WKH\�HVFDSH�FXOWLYDWLRQ�XVXDOO\�UHPDLQ�
DW�ORZ�OHYHOV�DV�VFDWWHUHG�RFFXUUHQFHV�RI�VPDOO�LQIHVWDWLRQ�
VL]H�ZLWK�ORZ�SRSXODWLRQV�DQG�QXPEHUV�RI�LQGLYLGXDOV��NQRZQ�
DV�WKH�³ODJ�SKDVH�́ �)XUWKHU�JHQHUDWLRQV�DUH�EHWWHU�DGDSWHG�WR�
WKHLU�QHZ�HQYLURQPHQW�WKURXJK�FURVV�SROOLQDWLRQ�DQG�VHOHFWLRQ�
SUHVVXUHV�DQG�WKHQ�UHSURGXFH�DQG�VSUHDG�PRUH�VXFFHVVIXOO\�DW�
LQFUHDVLQJ�VSHHG��¿J����������,QYDVLYH�WUDLWV�FDQ�EH�HQKDQFHG�







���
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EDQNV��*DQ�DQG�RWKHUV��������DQG�LQ�DEDQGRQHG�FURS�DQG�
SDVWXUH�ODQGV��6WDSDQLDQ�DQG�RWKHUV�������

+DYLQJ�PRUH�RI�WKHVH�WUDLWV�LQFUHDVHV�WKH�OLNHOLKRRG�WKDW�D�
QRQQDWLYH�SODQW�VSHFLHV�ZLOO�VXFFHHG�LQ�HVWDEOLVKLQJ�LWVHOI��
VSUHDGLQJ��DQG�UHVLVWLQJ�FRQWURO�DQG�HUDGLFDWLRQ�

'DPDJHV�&DXVHG�E\�,QYDVLYH�3ODQWV

7KH�GDPDJHV�DQG�LPSDFWV�RI�QRQQDWLYH�LQYDVLYH�SODQWV�DUH�
QXPHUDEOH�DQG�KDYH�QRW�EHHQ�FRPSOHWHO\�GHWHUPLQHG��7KH�
FRVWV�RI�GDPDJH�DQG�FRQWURO�RI�LQYDVLYH�VSHFLHV�KDV�EHHQ�
HVWLPDWHG�LQ�WKH�ELOOLRQV�RI�GROODUV��3LPHQWHO�DQG�RWKHUV�
������8�6��&RQJUHVV�27$�������ZKLOH�QR�HFRQRPLFV�H[LVW�
WR�HYDOXDWH�WKH�PRUH�ZLGHVSUHDG�HFRORJLFDO�DQG�VRFLRORJLFDO�
HIIHFWV�RI�LQYDVLYH�SODQWV��+ROPHV�DQG�RWKHUV�������3HUULQJV�
DQG�RWKHUV�������

��'HQVH�LQIHVWDWLRQV�RI�PRVW�LQYDVLYH�SODQWV�OLPLW�RU�
VWRS�SURGXFWLYH�ODQG�PDQDJHPHQW�DQG�HVSHFLDOO\�
UHJHQHUDWLRQ�RI�IRUHVWV��VXFK�DV�FRJRQJUDVV¶V�VHYHUH�
FRPSHWLWLRQ�ZLWK�SODQWHG�SLQHV��-RVH�DQG�RWKHUV��������
-DSDQHVH�KRQH\VXFNOH¶V�DOOHORSDWKLF�LPSDFWV�WR�\RXQJ�
SLQH�UHJHQHUDWLRQ��6KXOPDQ�DQG�RWKHUV��������1HSDOHVH�
EURZQWRS¶V�SK\VLFDO�FRPSOHWLRQ�ZLWK�QDWXUDO�KDUGZRRG�
UHJHQHUDWLRQ��2VZDOW�DQG�RWKHUV��������DQG�&KLQHVH�SULYHW¶V�
VXSSUHVVLRQ�RI�WUHH�UHJHQHUDWLRQ�LQ�PL[HG�KDUGZRRG�IRUHVWV�
�0HUULDP�DQG�)HLO��������,QIHVWDWLRQV�UHSODFH�QDWLYH�SODQW�
VWUDWD�LQ�IRUHVW�FRPPXQLWLHV��WDEOH�������

�� ,QYDVLRQV�PD\�LQLWLDOO\�LQFUHDVH�VSHFLHV�ULFKQHVV�DQG�
GLYHUVLW\�XSRQ�¿UVW�HQWU\��*DQ�DQG�RWKHUV��������+RZHYHU��
ZLWK�LQWHQVL¿HG�LQIHVWDWLRQV��WKH\�GLVSODFH�DQG�SHUPDQHQWO\�
GHFUHDVH�ELRGLYHUVLW\��HYHQ�DPRQJ�LQVHFWV��8O\VKHQ�DQG�
RWKHUV��������WKH\�DUH�HVSHFLDOO\�KDUPIXO�WR�UDUH�SODQWV�
DQG�DQLPDO�KDELWDW��DQG�WKH\�K\EULGL]H�ZLWK�QDWLYH�SODQWV�
WR�GLOXWH�JHQHWLF�WUDLWV��+H\ZRRG�������3RROHU�DQG�RWKHUV�
������6WRKOJUHQ�DQG�RWKHUV�������:LOFRYH��������$�IHZ�
KDUERU�SODQW�GLVHDVHV��6ZHDULQJHQ�������DQG�VHYHUDO�DUH�
WR[LF�WR�SHRSOH��ZLOGOLIH��DQG�OLYHVWRFN��(YHUHVW�DQG�RWKHUV�
������7XUQHU�DQG�YRQ�$GHUNDV�������:LOOLDPV��������
)ORZHULQJ�%UD]LOLDQ�SHSSHUWUHH�DQG�(QJOLVK�LY\�FDQ�FDXVH�
UHVSLUDWRU\�GLI¿FXOWLHV�DQG�FRQWDFW�GHUPDWLWLV�LQ�VHQVLWLYH�
LQGLYLGXDOV��0RUWRQ�������

�� 6RPH�LQYDVLYH�SODQWV�SURGXFH�RYHUDEXQGDQW�SROOHQ�WKDW�
FDXVHV�ZLGHVSUHDG�DOOHUJHQLF�UHDFWLRQV�LQ�KXPDQV�

�� ,QYDVLYH�SODQW�RFFXSDWLRQ�DOWHUV�YLWDO�HFRORJLFDO�SURFHVVHV�
VXFK�DV�VRLO�IRUPDWLRQ�DQG�ZHWODQG�IXQFWLRQ��(KUHQIHOG�
�������)RU�H[DPSOH��WDOORZWUHH�FKDQJHV�VRLO�DQG�OLWWHU�
FKHPLFDO�SURSHUWLHV��&DPHURQ�DQG�6SHQFHU��������
FRJRQJUDVV�ORZHUV�VRLO�S+�DQG�SRWDVVLXP��&ROOLQV�DQG�-RVH�
�������DQG�PHODOHXFD�JUHDWO\�DOWHUV�VRLO�PLFURELDO�SURFHVVHV�
DQG�OLWWHU�LQ�ZD\V�WR�PDLQWDLQ�VLWH�GRPLQDQFH��0DUWLQ�DQG�
RWKHUV��������6RLOV�LQYDGHG�E\�NXG]X�KDYH�H[FHSWLRQDOO\�
KLJK�OHYHOV�RI�QLWURJHQ�WKURXJK�QLWURJHQ�¿[DWLRQ�E\�URRW�
EDFWHULD��WKH\�UHOHDVH�H[FHVV�QLWURJHQ�DV�PLQHUDOV�LQ�VRLO�

ZDWHU�DQG�DV�JDVHV�WKDW�FRQWULEXWH�WR�JURXQG�OHYHO�R]RQH�
�+LFNPDQ�DQG�RWKHUV��������,Q�DQ�RSSRVLWH�PDQQHU��VRLOV�
LQYDGHG�E\�1HSDOHVH�EURZQWRS�KDYH�VORZHU�QLWURJHQ�
LQWHUQDO�F\FOLQJ��'H0HHVWHU�DQG�5LFKWHU�������

�� ,QYDVLYH�SODQW�DOWHUDWLRQV�WR�ZLOGOLIH�KDELWDW�IDYRU�PRUH�
FRPPRQ�VSHFLHV�RYHU�WKRVH�WKDW�DUH�DW�ULVN��FRPSOLFDWLQJ�
UHVWRUDWLRQ�HIIRUWV��$VODQG�DQG�5HMPDQHN�������&LSROOLQL�
DQG�RWKHUV�������6FKPLGW�DQG�:KHODQ�������

��0RVW�LQYDVLYH�SODQWV�JURZ�IRUPLGDEOH�EDUULHUV�RI�YHJHWDWLRQ�
WKDW�OLPLW�ODQG�DFFHVV�IRU�UHFUHDWLRQ�VXFK�DV�KLNLQJ��¿VKLQJ��
KXQWLQJ��DQG�ELUG�ZDWFKLQJ��7KH\�FDQ�FDXVH�SV\FKRORJLFDO�
DQ[LHW\�WKRXJK�D�VHQVH�RI�WKH�LQDELOLW\�WR�FRQWURO�RQH¶V�
VXUURXQGLQJV��%ODXVWHLQ�������

�� 6RPH�LQYDVLYH�SODQWV�SUHVHQW�H[WUHPH�¿UH�KD]DUGV�WR�
IRUHVWV��SUHVHUYHV��DQG�KRPHV��VXFK�DV�FRJRQJUDVV�DQG�JLDQW�
UHHG��$UXQGR�GRQD[��

7KH�GDPDJHV�DQG�FRVWV�DUH�ERWK�HFRORJLFDO�DQG�VRFLHWDO��
ZLWK�PDQ\�FRPSOH[�OLQNDJHV�WKDW�VW\PLH�HFRQRPLF�
DQDO\VLV��0DFN�DQG�RWKHUV��������FRQFOXGHG�WKDW�WKH�WKUHDW�
RI�ODUJH�QRQQDWLYH�LQIHVWDWLRQV�LV�ODUJHO\�WKH�XQLQWHQGHG�
FRQVHTXHQFHV�RI�XQLQIRUPHG�GHFLVLRQPDNLQJ��DQG�3HUULQJV�
DQG�RWKHUV��������DGGHG�WKDW�WKH�WKUHDW�LV�FRPSRXQGHG�E\�
VRFLHWDO�UHVLVWDQFH�WR�FKDQJH�

3RWHQWLDO�8VHV�RI�,QYDVLYH�3ODQWV

%HFDXVH�RI�WKHLU�LQFUHDVLQJ�UHSODFHPHQW�RI�XVDEOH�IRUHVW�
VSHFLHV��ZH�DUH�IDFHG�ZLWK�WKH�FKDOOHQJH�WR�GLVFRYHU�XVHV�
IRU�WKH�ZLGHVSUHDG�RU�DEXQGDQW�LQYDVLYH�SODQWV��GHWHUPLQH�
KRZ�WR�HI¿FLHQWO\�KDUYHVW�DQG�SURFHVV�ZLOG�SRSXODWLRQV��RU�
OHDUQ�KRZ�WR�FXOWLYDWH�WKHP�LQ�SODQWDWLRQV�RU�IDUPV�WR�ORZHU�
KDUYHVWLQJ�DQG�WUDQVSRUWDWLRQ�FRVWV�

0DQ\�LQYDVLYH�SODQWV�DUH�EHLQJ�SURSRVHG��FRQVLGHUHG��EUHG��
SURSDJDWHG��DQG�H[SHULPHQWDOO\�SODQWHG�LQ�SODQWDWLRQV�IRU�
ELRPDVV�DQG�SRWHQWLDO�ELRIXHO�SURGXFWLRQ�GXH�WR�WKHLU�UDSLG�
MXYHQLOH�JURZWK�DQG�SHVW�UHVLVWDQFH��WDOORZWUHH��6FKHOG�DQG�
&RZHOV��������&KLQHVH�DQG�JLDQW�VLOYHUJUDVV��0��ÀRULGXV��
�-HVVXS��������PHODOHXFD��:DQJ�DQG�RWKHUV��������JLDQW�UHHG�
�/HZDQGRZVNL�DQG�RWKHUV��������JROGHQ�EDPERR��6FXUORFN�
DQG�RWKHUV��������SULQFHVVWUHH��DQG�NXG]X��6DJH�DQG�RWKHUV�
�������7KH�,QYDVLYH�6SHFLHV�$GYLVRU\�&RXQFLO��������
FRQVLGHUV�WKLV�D�KLJK�ULVN�XVH�ZLWK�HVFDSHV�WR�VXUURXQGLQJ�
QDWXUDO�DQG�SURGXFWLYH�ODQGVFDSH�HYHQWXDOO\�LQHYLWDEOH��7KH�
VDPH�FRQFHUQV�H[LVW�IRU�WKH�H[LVWLQJ�FRPPHUFLDO�SODQWDWLRQV�
RI�SULQFHVVWUHH�LQ�WKH�VRXWKHUQ�UHJLRQ��UHFRJQL]LQJ�WKDW�
PDWXUH�VWUDLJKW�WUHHV��UDUHO\�SURGXFHG�LQ�WKH�UHJLRQ��RQO\�
KDYH�D�KLJK�YDOXH�LQ�-DSDQ�DW�WKLV�WLPH��7DQJ�DQG�RWKHUV�
�������2Q�DQRWKHU�IURQW��UHVHDUFK�KDV�IRXQG�WKDW�WDOORZWUHH�
FDQ�EH�XVHG�IRU�DOO�WKUHH�FRPSRVLWH�SDQHO�W\SHV�PHHWLQJ�
YDULRXV�$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH�JUDGHV��6KXSH�
DQG�RWKHUV�������DQG�KDV�YDOXH�DV�D�VRXUFH�RI�GU\LQJ�RLO�
�+RZHV��������7KH�FXUUHQW�FRYHUDJH�RI�DOO�WKHVH�LQYDVLYH�
VSHFLHV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�WDOORZWUHH��ZRXOG�KDYH�



���
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WR�EH�LQFUHDVHG�LQ�SODQWDWLRQV�WR�PDNH�HFRQRPLFDOO\�YLDEOH�
RSHUDWLRQV��EULQJLQJ�D�KLJK�SUREDELOLW\�RI�DGGLWLRQDO�HVFDSHV�

([WUDFWV�IURP�NXG]X��%UD]LOLDQ�SHSSHUWUHH��DQG�&KLQHVH�
\DP�KDYH�WUDGLWLRQDO�PHGLFLQDO�XVHV��ZKLOH�WKH�OHDYHV�RI�
JDUOLF�PXVWDUG�DQG�NXG]X�DQG�WKH�URRW�VWDUFK�IURP�NXG]X�
DUH�YDOXHG�$VLDQ�FRRNLQJ�LQJUHGLHQWV��6KXUWOHII�DQG�$R\DJL�
�������'LHWDU\�URRW�H[WUDFWV�IURP�NXG]X�KDYH�EHHQ�IRXQG�WR�
UHJXODWH�EORRG�SUHVVXUH��KLJK�FKROHVWHURO��DQG�EORRG�JOXFRVH�
LQ�ODE�UDWV�SUHGLVSRVHG�WR�WKHVH�FRQGLWLRQV��3HQJ�DQG�RWKHUV�
�������$XWXPQ�ROLYH�IUXLWV�KDYH���WR����WLPHV�PRUH�RI�WKH�
O\FRSHQH�DQWL�R[LGDQW�WKDQ�WRPDWRHV��)RUGKDP�DQG�RWKHUV�
�������7KXV��XWLOL]DWLRQ�RI�LQYDVLYH�SODQWV�LV�LQ�LWV�LQIDQF\�
ZLWK�SUREDEOH�LQFUHDVHV�OLNHO\�

*HQHUDO�&RQFHSWV�IRU�0DQDJLQJ�1RQQDWLYH��
,QYDVLYH�3ODQWV

+RZ�ZH�PDQDJH�LQYDVLYH�SODQWV�ZLOO�XOWLPDWHO\�GHWHUPLQH�
WKH�VHYHULW\�RI�GDPDJHV�DQG�FRVWV��7KH�PRVW�HIIHFWLYH�DQG�
HI¿FLHQW�VWUDWHJ\�LV�HDUO\�GHWHFWLRQ�DQG�HIIHFWLYH�HDUO\�
WUHDWPHQW�RI�LQLWLDO�LQYDGHUV��7KUHH�RYHUDUFKLQJ�FRQFHSWV�
SURYLGH�SRZHUIXO�ZD\V�WR�JHW�RUJDQL]HG�DQG�FRXQWHU�LQYDVLYH�
SODQW�WDNHRYHUV��FROODERUDWLRQ��DGDSWDWLRQ��DQG�UHVWRUDWLRQ�
�%XFN�DQG�RWKHUV�������6FKHOKDV�DQG�RWKHUV�������0LOOHU�
DQG�6FKHOKDV��������&ROODERUDWLRQ�ZLWK�DGMDFHQW�DQG�DUHD�
ODQGRZQHUV�LV�HVVHQWLDO�EHFDXVH�LQYDVLYH�SODQW�LQIHVWDWLRQV�
PRVW�RIWHQ�RFFXU�DFURVV�RZQHUVKLS�DQG�SROLWLFDO�ERXQGDULHV��
&RPPXQLFDWLRQ�QHWZRUNV�FDQ�OLQN�ORFDO��FRXQW\��6WDWH��DQG�
UHJLRQDO�SURJUDPV��0H\HUVRQ�DQG�5HDVHU��������$GDSWDWLRQ��
RU�DGDSWLYH�UHVRXUFH�PDQDJHPHQW��LV�D�FRPPXQLW\�VKDUHG�
F\FOLFDO�SURFHVV�RI�OHDUQLQJ�E\�GRLQJ��)R[FURIW�������WKDW�
FRQVLVWV�RI�JRDO�VHWWLQJ��OHDUQLQJ�IURP�WKH�H[SHULHQFH�DQG�
UHVHDUFK�¿QGLQJV�RI�RWKHUV��PRQLWRULQJ�DFWLRQV�DQG�RXWFRPHV��
DQG�WKHQ�UDSLGO\�LQFRUSRUDWLQJ�QHZ�NQRZOHGJH�LQWR�UH¿QHG�
JRDOV�DQG�DFWLRQV��7KLV�SURFHVV�LV�XVHIXO�IRU�GHFLVLRQPDNLQJ�
LQ�WKH�IDFH�RI�XQFHUWDLQW\��EHFDXVH�LW�UHGXFHV�XQFHUWDLQW\�RYHU�
WLPH�E\�PRQLWRULQJ�UHVXOWV�RI�DFWLRQV�DQG�PDNLQJ�FDUHIXO�
DGMXVWPHQWV��,WV�HIIHFWLYHQHVV�FDQ�EH�HQKDQFHG�E\�PRQLWRULQJ�
SULQW�DQG�:HE�UHVRXUFHV�IRU�QHZ�DQG�IRUWKFRPLQJ�
LQIRUPDWLRQ��-RUGDQ�DQG�RWKHUV��������5HVWRUDWLRQ�RI�LQIHVWHG�
ODQGV�WR�KHDOWK\�DQG�SURGXFWLYH�HFRV\VWHPV�LV�WKH�JXLGLQJ�
REMHFWLYH��LQYROYLQJ�WKH�HVWDEOLVKPHQW�DQG�PRQLWRULQJ�RI�
GHVLUDEOH�DQG�XVHIXO�SODQWV�WKDW�SURWHFW�VRLO��SURGXFH�QHHGHG�
UHVRXUFHV�DQG�KDELWDWV��DQG�VDIHJXDUG�WR�SUHYHQW�D�UHVXUJHQFH�
RI�LQYDVLYH�SODQWV��5HVWRUDWLRQ�DSSURDFKHV�IRU�PRVW�LQYDVLYH�
SODQWV�DUH�MXVW�EHLQJ�GHYHORSHG�DQG�ZLOO�UHTXLUH�DGDSWLYH�
PDQDJHPHQW�F\FOHV�LQ�RUGHU�WR�SHUIHFW�WKHP��+DUWPDQ�DQG�
0F&DUWK\�������6DXHU�������

2UJDQL]LQJ�$FURVV�%RUGHUV

7KH�FRPPRQ�HOHPHQWV�RI�VXFFHVVIXO�UHJLRQDO��6WDWH��
DQG�ORFDO�LQYDVLYH�SODQW�PDQDJHPHQW�SURJUDPV�LQFOXGH�
GHYHORSLQJ�

�� 6FLHQWL¿FDOO\�EDVHG�DQG�FRRUGLQDWHG�LQYDVLYH�SODQW�OLVWV�WKDW�
UHFRJQL]H�WKDW�SULRULWLHV�ZLOO�GLIIHU�E\�VXEUHJLRQ�DV�ZHOO�DV�
IUHTXHQF\�DQG�VHYHULW\�RI�LQIHVWDWLRQV

��0XOWL�OHYHO��FRRSHUDWLYH�NQRZOHGJH�QHWZRUNV�WKDW�OLQN�
VWDNHKROGHUV��ODQG�PDQDJHUV��VFLHQWLVWV��DQG�SROLF\PDNHUV��
SURYLGH�UHDO�WLPH�LQIRUPDWLRQ�DQG�FRQQHFWLYLW\��-RUGDQ�
DQG�RWKHUV��������DQG�HQFRXUDJH�WLPHO\�DFWLRQV�DQG�
FRPPXQLFDWLRQ�E\�DOO�SDUWLFLSDQWV�UHJDUGOHVV�RI�WKHLU�UROHV

��&ROODERUDWLYH�SUHYHQWLRQ�VWUDWHJLHV�DQG�SURJUDPV��
LQFOXGLQJ�OHJLVODWLYH��SROLFLHV��DQG�SXEOLF�RXWUHDFK�
FRPSRQHQWV��%ULWWRQ�DQG�RWKHUV��������³JRRG�QHLJKERU´�
SURJUDPV�DPRQJ�ULJKWV�RI�ZD\�PDQDJHUV�DQG�DGMDFHQW�
ODQGRZQHUV��5DQGDOO��������VDQLWL]DWLRQ�SURWRFROV�
�)OHPLQJ��������DQG�VDIHJXDUGV�DJDLQVW�WKH�VSUHDG�RI�
FRQWDPLQDWHG�SURGXFWV��(YDQV�DQG�RWKHUV������

��(DUO\�GHWHFWLRQ�DQG�UDSLG�UHVSRQVH�QHWZRUNV�WR�LGHQWLI\�
DQG�PDS�KLJK�ULVN�VLWHV�DQG�QHZ�LQWURGXFWLRQV��YHULI\�WKH�
LQYDVLYH�VSHFLHV��DQG�IDFLOLWDWH�FRPPXQLFDWLRQ��HUDGLFDWLRQ��
DQG�UHVWRUDWLRQ��:HVWEURRNV������

��$�:HE�DFFHVVLEOH�LQWHUDFWLYH�VXUYH\��LQYHQWRU\��DQG�
PDSSLQJ�V\VWHP�WR�FRUSRUDWHO\�WUDFN�H[LVWLQJ�DQG�
VSUHDGLQJ�LQYDVLRQV��%DUJHURQ�DQG�0RRUKHDG������

��&RRUGLQDWHG�FRQWURO��FRQWDLQPHQW��DQG�HUDGLFDWLRQ�
SURJUDPV�WKDW�HVWDEOLVK�F\FOHV�RI�LQWHJUDWHG�WUHDWPHQWV��
VKDUH�VXFFHVVHV�DQG�PLVWDNHV��0LOOHU�DQG�6FKHOKDV��������
UDLVH�SXEOLF�DZDUHQHVV��FORVH�NQRZQ�SDWKZD\V��DQG�
IDFLOLWDWH�UHJLRQDO�ELRORJLFDO�FRQWURO�SURJUDPV��0HVVLQJ�
DQG�:ULJKW������

��5HVWRUDWLRQ�WUHDWPHQWV�WKDW�VXSSUHVV�QHZ�LQYDVLRQV��
PDLQWDLQ�HFRV\VWHP�IXQFWLRQV�DQG�VHUYLFHV��LQFRUSRUDWH�
DGDSWLYH�LQIRUPDWLRQ�F\FOHV��DQG�SURYLGH�IRU�FRQWLQXHG�
VXUYHLOODQFH�DQG�PRQLWRULQJ�ZLWK�WLPHO\�UH�LQWHUYHQWLRQ�LI�
QHFHVVDU\��0LOOHU�DQG�RWKHUV�����E�

��$�FRQWLQXRXV�F\FOH�RI�UHVHDUFK��UHVHDUFK�V\QWKHVHV��
SUDFWLFDO�DSSOLFDWLRQ�RI�¿QGLQJV��DQG�D�IHHGEDFN�
PHFKDQLVP�IRU�FRPPXQLFDWLQJ�DGGLWLRQDO�UHVHDUFK�QHHGV�
�0LOOHU�DQG�6FKHOKDV������

7KH�VSUHDG�RI�LQYDVLYH�SODQWV�IURP�6WDWH�WR�6WDWH�PHDQV�WKDW�
6WDWH�OHYHO�SODQV�QHHG�WR�LQFOXGH�FRPPRQ�HOHPHQWV�WKDW�
DVVXUH�UHJLRQDO�SURWHFWLRQ��LQFOXGLQJ�ZRUNLQJ�HOHPHQWV�DQG�
SURJUDPV�IRU�DGDSWLYH�FROODERUDWLYH�UHVWRUDWLRQ��7KH�PRVW�
HIIHFWLYH�VWUDWHJLHV�IRU�FRQVWUDLQLQJ�LQYDVLRQV�DQG�UHVWRULQJ�
HFRORJLFDO�VHUYLFHV�DUH�XQL¿HG�DQG�UHDGLO\�VKDUHG�WKURXJK�
FROODERUDWLYH�QHWZRUNV�WKDW�GH¿QH�]RQHV�RI�RFFXSDWLRQ�
VHYHULW\�DQG�VKRZ�DUHDV�ZKHUH�GLIIHUHQW�VWUDWHJLHV�VKRXOG�EH�
HPSOR\HG��¿J���������

0DQDJLQJ�RXWOLHU�DUHDV²2XWOLHU��RU�VDWHOOLWH��LQIHVWDWLRQV�
H[LVW�EH\RQG�KLJKO\�LQIHVWHG�DUHDV�GXH�WR�ORQJ�GLVWDQFH�
PRYHPHQW�RI�SODQWV�RU�SODQW�UHSURGXFWLYH�SDUWV��2XWOLHU�
LQIHVWDWLRQV�PXVW�EH�GHWHFWHG�DQG�HUDGLFDWHG�HDUO\�LI�
FRQWDLQPHQW�LV�WR�EH�VXFFHVVIXO��(DUO\�GHWHFWLRQ�UHVWV�
ZLWK�SXEOLF�DZDUHQHVV�DV�ZHOO�DV�RUJDQL]HG�VHDUFK�DQG�
VXUYHLOODQFH�HIIRUWV�DQG�VWURQJ�UHSRUWLQJ�QHWZRUNV��
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0RYHPHQW�RI�FRQWDPLQDWHG�HTXLSPHQW�DQG�PDWHULDOV�PXVW�
EH�HIIHFWLYHO\�SUHYHQWHG�WR�VWRS�QHZ�RXWOLHU�LQIHVWDWLRQV�IURP�
EHLQJ�HVWDEOLVKHG�

0DQDJLQJ�WKH�DGYDQFLQJ�IURQW²$OO�LQIHVWDWLRQV�DORQJ�WKH�
DGYDQFLQJ�IURQW�PXVW�EH�IRXQG��PDSSHG��DQG�GRFXPHQWHG�
WKURXJK�LQWHQVLYH�VHDUFK�DQG�VXUYHLOODQFH�SURJUDPV��
7KH�VHDUFK�DQG�VXUYHLOODQFH�SURJUDPV�PXVW�LQFOXGH�DOO�
RZQHUVKLSV��7R�VWRS�VHHG�GLVSHUVDO�IURP�ZRUVHQLQJ�WKH�
VLWXDWLRQ��WUHDWPHQWV�PXVW�EH�WLPHO\�DQG�SHUVLVWHQW��)RU�DOO�
ZRUN�QHDU�RU�LQVLGH�LQIHVWHG�DUHDV��H[WUD�FDUH�PXVW�EH�WDNHQ�
WR�HQVXUH�VDQLWDWLRQ�RI�HTXLSPHQW�DQG�SHUVRQQHO�WR�SUHYHQW�
VSUHDG��6SHFLDO�KDELWDWV�RI�UDUH�SODQWV�DQG�DQLPDOV�ZLWKLQ�
WKH�DGYDQFLQJ�IURQW�]RQH�VKRXOG�EH�FDUHIXOO\�WUHDWHG�WR�VDYH�
WKHP�IURP�XOWLPDWH�ORVV��7KH�IURQW�PXVW�EH�KHOG�DQG�WKHQ�
SXVKHG�EDFN�

0DQDJLQJ�VHYHUHO\�LQIHVWHG�DUHDV²6XUYH\V�HPSOR\LQJ�
VDPSOLQJ�WHFKQLTXHV�DUH�UHTXLUHG�WR�TXDQWLI\�WKH�DFUHV�
RI�LQIHVWDWLRQ��&RQFHUWHG�SURJUDPV�LQ�FRRSHUDWLRQ�ZLWK�
ODQGRZQHUV�LQFOXGLQJ�IXQGLQJ�DVVLVWDQFH�DUH�QHHGHG�WR�IXOO\�
LPSOHPHQW��VXSSRUW��DQG�PDLQWDLQ�PDQDJHPHQW�SURJUDPV�
LQ�VHYHUHO\�LQIHVWHG�]RQHV��(TXLSPHQW�DQG�SHUVRQQHO�
VDQLWDWLRQ�DV�ZHOO�DV�TXDUDQWLQHV�RI�SURGXFW�PRYHPHQW�
RXW�RI�VHYHUHO\�LQIHVWHG�DUHDV�PXVW�EH�VWULFWO\�UHJXODWHG�WR�
SUHYHQW�ERWK�VKRUW��DQG�ORQJ�GLVWDQFH�PRYHPHQW�RI�SODQWV�
DQG�UHSURGXFWLYH�SDUWV��$Q\�IRUHVW�DQG�QXUVHU\�SURGXFW�
PRYHPHQW�PXVW�EH�PRQLWRUHG�IRU�FRQWDPLQDWLRQ��6SHFLDO�
KDELWDWV�RI�UDUH�SODQWV�DQG�DQLPDOV�PXVW�EH�VDIHJXDUGHG�IURP�
GHVWUXFWLRQ�DQG�UHVWRUHG�XVLQJ�VSHFLDO�WHFKQLTXHV��3HRSOH¶V�
KRPHV�PXVW�EH�VDIHJXDUGHG�DJDLQVW�ZLOG¿UH�E\�KLJKO\�
ÀDPPDEOH�LQYDVLYH�SODQWV�

6PDOO�6FDOH�6WHZDUGVKLS

,QYDVLYH�SODQW�VWUDWHJLHV�DQG�SURJUDPV�XOWLPDWHO\�GHSHQG�
XSRQ�WKH�HUDGLFDWLRQ�DQG�UHVWRUDWLRQ�RI�RQH�LQIHVWDWLRQ�DW�D�
WLPH�DW�WKH�ORFDO�OHYHO�DQG�SUHYHQWLQJ�QHZ�HQWULHV��)ROORZLQJ�
WKHVH�SULQFLSOHV�ZLOO�JUHDWO\�LQFUHDVH�WKH�FKDQFHV�RI�VXFFHVV�

3UHYHQW�HQWU\�DQG�VSUHDG²'R�QRW�SODQW�LQYDVLYHV�VXFK�
DV�WKRVH�FRYHUHG�LQ�WKLV�ERRN��RWKHUV�OLVWHG�LQ�WKH�DSSHQGL[�
LQ�0LOOHU�DQG�RWKHUV�����E��HQWLWOHG�³1RQQDWLYH�,QYDVLYH�
3ODQW�6SHFLHV�1RW�WR�EH�8VHG�RU�5HFRPPHQGHG�IRU�:LOGOLIH�
)RRG�3ORWV�DQG�%LUG�9LHZLQJ�3ORWV�́ �DQG�WKRVH�RQ�\RXU�
6WDWH¶V�QR[LRXV�DQG�LQYDVLYH�SODQW�OLVWV��)RU�ZLOGOLIH�IRRG�
SORWV��VRLO�VWDELOL]DWLRQ��DQG�RUQDPHQWDOV��SODQW�RQO\�QDWLYH�
SODQWV�RI�ORFDO�RULJLQ�ZKHQ�SRVVLEOH�RU�FKRRVH�QRQLQYDVLYH�
DOWHUQDWLYHV��(PSOR\�VDQLWDWLRQ�SUDFWLFHV�WR�DYRLG�LQWURGXFLQJ�
RU�VSUHDGLQJ�LQYDVLYH�SODQWV�

0DNH�D�SODQ²%DVH�\RXU�SODQQHG�WUHDWPHQWV�RQ�VWDWHG�
REMHFWLYHV�DQG�WKH�EHVW�LQIRUPDWLRQ��WKHQ�VFKHGXOH�DQG�
DFTXLUH�UHVRXUFHV�WKDW�VXSSRUW�\RXU�SODQ��'HYLVH�D�WLPHOLQH�
IRU�LPSOHPHQWDWLRQ�RI�\RXU�SODQ¶V�DFWLRQ�LWHPV��DQG�DGG�VRPH�

³ZLJJOH�URRP´�IRU�FRQWLQJHQFLHV��'HYLVH�ERWK�D�VKRUW��RU�
ORQJ�WHUP�SODQ�WR�LQFOXGH�ERWK�VSHFL¿F�LQIHVWDWLRQ�WUHDWPHQW�
UHJLPHV�DQG�LGHDV�IRU�KRZ�WKHVH�¿W�LQWR�D�JHQHUDO�ODQG�
PDQDJHPHQW�SODQ��<RXU�PDSV�RI�LQIHVWDWLRQ�ORFDWLRQV�DQG�
SULRULW\�UDWLQJV�RI�LQYDVLYH�VSHFLHV�ZLOO�DVVLVW�WKH�SODQQLQJ�
SURFHVV�

$Q�HUDGLFDWLRQ�DQG�UHKDELOLWDWLRQ�SURJUDP�IRU�VSHFL¿F�
LQYDVLYH�SODQW�LQIHVWDWLRQV�XVXDOO\�UHTXLUHV�VHYHUDO�\HDUV�RI�
WUHDWPHQWV�DQG�PDQ\�PRUH�\HDUV�RI�VXUYHLOODQFH�WR�FKHFN�IRU�
UKL]RPH�DQG�URRW�VSURXWV��VHHG�JHUPLQDWHV��RU�QHZ�LQYDGHUV��
1HZHU�LQIHVWDWLRQV�DQG�VPDOOHU�SODQWV�UHTXLUH�PXFK�OHVV�WLPH�
WKDQ�H[WHQVLYH�DQG�GHQVH�LQIHVWDWLRQV�

3ULRULWL]H�WUHDWPHQWV�E\�WDUJHWLQJ�WKH�ZRUVW�RI�WKH�SODQWV�¿UVW��
5HPHPEHU�WKDW�WKH�ZRUVW�SODQW�PD\�QRW�EH�WKH�RQH�ZLWK�WKH�
KLJKHVW�OHYHO�RI�LQIHVWDWLRQ�EXW�WKH�RQH�WKDW�KDV�WKH�JUHDWHVW�
SRWHQWLDO�IRU�VSUHDGLQJ��%DODQFH�HUDGLFDWLRQ�RI�¿UVW�HQWULHV�
RI�KLJK�SULRULW\�LQYDVLYH�SODQWV�ZLWK�SHUVLVWHQW�WUHDWPHQW�RI�
H[WHQVLYH�LQIHVWDWLRQV��VHH�ZZZ�LQYDVLYH�RUJ�VRXWK��IRU�D�
UHJLRQDO�OLVW�RI�+LJK�3ULRULW\�,QYDVLYH�6SHFLHV�RI�6RXWKHUQ�
)RUHVWV�DQG�*UDVVODQGV���0RQLWRU�WKH�HIIHFWLYHQHVV�RI�
WUHDWPHQWV��UHWUHDWLQJ�DV�QHHGHG�

'XULQJ�WKH�WUHDWPHQW�DQG�UHWUHDWPHQW�SKDVH��WDNH�VWHSV�WR�
VDIHJXDUG��SURPRWH��RU�HVWDEOLVK�GHVLUDEOH�YHJHWDWLRQ��7R�
HIIHFWLYHO\�FRPEDW�SODQW�LQYDVLRQV�DQG�UHVWRUH�ODQGV��\RX�
ZLOO�QHHG�WR�FDUHIXOO\�SODQ�IRU�HDFK�VWHS�LQ�WKH�SURJUDP�
E\�LQFRUSRUDWLQJ�SULPDU\�DQG�FRQWLQJHQF\�VFKHGXOHV�RI�
HQDFWPHQW��<RX�VKRXOG�SURMHFW�D�PLQLPXP�RI���\HDUV�DQG�XS�
WR����\HDUV�IRU�ROGHU�LQIHVWDWLRQV�ZKHQ�OHVV�WKDQ�PD[LPXP�
HIIHFWLYH�WUHDWPHQWV�DUH�XVHG��<RX�FDQ�XVH�VKRUW�WHUP�
SODQV�WR�WDUJHW�VSHFL¿F�DUHDV��EXW�\RX�ZLOO�QHHG�D�ORQJ�WHUP�
PDQDJHPHQW�SODQ�IRU�DQ�LQFUHDVLQJO\�LQYDGHG�ODQGVFDSH��<RX�
PXVW�FRQVLGHU�VXUURXQGLQJ�ODQGV��SDUWLFXODUO\�WKH�GHJUHH�RI�
FXUUHQW�LQIHVWDWLRQ�LQ�WKRVH�ODQGV�DV�ZHOO�DV�WKH�LQYDVLYH�SODQW�
PDQDJHPHQW�SURJUDPV�WKH�RZQHUV�DQG�PDQDJHUV�RI�WKRVH�
ODQGV�KDYH�LQ�SODFH��$OVR�FRQVLGHU�HPHUJLQJ�6WDWH�IXQGLQJ�
DVVLVWDQFH�SURJUDPV�

0DNH�D�PDS�DQG�PRQLWRU�UHVXOWV�RI�ORFDWLRQV²'HWHFW�
LQYDVLYH�SODQWV�HDUO\�WKURXJK�DFWLYH�VXUYHLOODQFH�RI�\RXU�
ODQGV��0DS�DQG�PDUN�ORFDWLRQV�RI�WKH�LQYDVLYH�SODQWV�\RX�
¿QG��,GHQWLI\�LQYDVLYH�SODQW�ORFDWLRQ�VLWHV�DW�ULVN��DQG�GHQRWH�
WUHDWPHQWV�DQG�WKHLU�RXWFRPHV��<RX�PXVW�SRVLWLYHO\�LGHQWLI\�
WKRVH�LQYDVLYH�SODQWV�WKDW�DUH�SUHVHQW�DQG�WKRVH�SRLVHG�WR�
HQWHU�IURP�DGMDFHQW�ODQGV��GHWHUPLQH�WKHLU�ORFDWLRQV�DQG�
DEXQGDQFH��DQG�UHFRUG�WKLV�LQIRUPDWLRQ�RQ�D�VNHWFK�PDS�
RU�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6��PDS��*DLQ�WKHLU�
*OREDO�3RVLWLRQLQJ�6\VWHP��*36��ORFDWLRQV�ZKHQ�SRVVLEOH��
0DNH�WKH�ORFDWLRQV�HDV\�WR�¿QG�DJDLQ�E\�PDUNLQJ�WKHP�
ZLWK�ÀDJJLQJ��0RQLWRU�WKH�ORFDWLRQV�WKURXJK�UHSHDWHG�YLVLWV�
DQG�UHFRUG�SURJUHVV�RU�WKH�ODFN�RI�LW��$JHQFLHV�VKRXOG�PDS�
DV�PDQ\�DFUHV�DV�SRVVLEOH�ZLWK�WKH�GROODUV�DYDLODEOH�EHIRUH�
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LQYHVWLQJ�LQ�XQRUJDQL]HG�WUHDWPHQWV�RI�H[WHQVLYH�LQYDVLRQV��
ZKLOH�QHZ�HQWULHV�RI�VHYHUH�LQYDVLYHV�VKRXOG�EH�WDFNOHG�HDUO\�

7KH�¿YH�RSWLRQ�6HDUFK��6XUYH\��,QYHQWRU\��0RQLWRU��DQG�
6XUYHLOODQFH�PHWKRG��FDQ�KHOS�PDS��PRQLWRU��DQG�WUDFN�
WUHDWPHQWV�ZLWK�WKHLU�UHVXOWV�DW�VHYHUDO�VFDOHV������/RRN�DW�WKH�
PRVW�OLNHO\�SRLQWV�RI�HQWU\��OLNH�DORQJ�URDGV�DQG�HVSHFLDOO\�
QHDU�EULGJHV��DQG�UHFRUG�DQ\�RFFXUUHQFH�RI�LQYDVLYH�SODQWV�
\RX�¿QG�LQ�VXFK�DUHDV��7KHQ�ZLGHQ�\RXU�VHDUFK�DV�WLPH�DQG�
UHVRXUFHV�SHUPLW������6\VWHPDWLFDOO\�ORFDWH�SORWV�RU�FRQGXFW�
EDQG�VDPSOLQJ�DFURVV�WKH�ODQGVFDSH�WR�GHWHUPLQH�WKH�H[WHQW�
RI�RFFXSDWLRQ�DQG�DFUHV�FRYHUHG��%\�PDSSLQJ�WKH�VXUYH\�SORW�
¿QGLQJV��DUHDV�RI�KLJKHVW�LQIHVWDWLRQ�GHQVLW\�DQG�PXOWLSOH�
LQYDVLYH�VSHFLHV�FDQ�EH�LGHQWL¿HG������3UHSDUH�DQ�LQYHQWRU\�
E\�UHFRUGLQJ�WKH�ORFDWLRQ�DQG�DUHD�RI�HYHU\�LQIHVWDWLRQ�DQG�
WKH�WUHDWPHQWV�WKDW�\RX�DSSO\��7KLV�LV�WKH�EHVW�DSSURDFK�IRU�
LQGLYLGXDO�ODQG�RZQHUVKLSV��,QYHQWRULHV�FDQ�PDS�LQGLYLGXDO�
SDWFKHV�DQG�SODQWV�RU�FLUFOH�WKHP�DV�D�JURXS�ZKHQ�WKH\�
RFFXU�LQ�FORVH�SUR[LPLW\�WR�RQH�DQRWKHU��7KH�*36�ORFDWLRQV�
FDQ�EH�WDNHQ�DQG�PDSSHG��RU�D�VNHWFK�PDS�PDGH�WR�SODQ�

WKH�SURJUDP�RI�WUHDWPHQW�DQG�UHVWRUDWLRQ������0RQLWRU�WKH�
VLWH�E\�UHYLVLWLQJ�LQYHQWRULHG�SRLQWV�DW�VFKHGXOHG�WLPHV�RU�
UHVXUYH\LQJ�WUDFNV�ZLWK�VFDWWHUHG�LQIHVWDWLRQ�WR�UHFRUG�DQG�
WUDFN�WUHDWPHQW�HIIHFWLYHQHVV�DQG�DQ\�IXUWKHU�LQYDVLRQV������
3UDFWLFH�VXUYHLOODQFH��D�FRQVWDQW�WDVN�IRU�DOO�WKRVH�ZKR�ZRUN�
RQ�DQG�RU�RWKHUZLVH�XVH�\RXU�ODQG��(YHU\RQH�VKRXOG�EH�DOHUW�
IRU�QHZ�LQIHVWDWLRQV�DQG�NQRZ�KRZ�WR�UHSRUW�WKHVH�ZKHQ�DQG�
ZKHUH�VLJKWHG�

$�7LPH�WR�5HÁHFW��5HWKLQN��5HGRXEOH�(IIRUWV

,Q�DQ�DUWLFOH�DERXW�LQWURGXFWLRQ�RI�QHZ�VSHFLHV�LQWR�WKH�
8QLWHG�6WDWHV��6LPEHUORII��������DGPRQLVKHV��³:KDW�LV�
QHHGHG�LV�D�FKDQJH�LQ�SKLORVRSK\��DZD\�IURP�LQQRFHQW�
XQWLO�SURYHQ�JXLOW\��7KH�YHU\�QDWXUH�RI�LQWURGXFHG�VSHFLHV�
PDNHV�FXUUHQW�ULVN�DVVHVVPHQWV�XQUHOLDEOH�GRFXPHQWV��
WKDW�LQWURGXFWLRQV�DUH�JHQHUDOO\�LUUHYRFDEOH�RQFH�WKH\�DUH�
HVWDEOLVKHG��DQG�WKDW�WKH�KDUP�VRPH�VSHFLHV�FDQ�FDXVH�LV�
QRW�RQO\�VWDJJHULQJ�LQ�HFRQRPLF�WHUPV�EXW�LQFDOFXODEOH�LQ�
HFRORJLFDO�RQHV�́

1RZ�0RUH�7KDQ�(YHU��6DQLWDWLRQ�,V�WKH�.H\

��(GXFDWH�\RXUVHOI��HPSOR\HHV��DQG�RWKHU�XVHUV�RI�\RXU�ODQG�DERXW�WKH�LQYDVLYH�SODQWV�WKDW�SRVH�PDMRU�WKUHDWV�DQG�KRZ�WR�
SUHYHQW�WKHLU�HQWU\��/HDUQ�KRZ�WR�LGHQWLI\�ERWK�LQYDVLYH�DQG�QDWLYH�SODQWV�LQ�\RXU�DUHD��7KH�PRUH�QDWLYH�SODQWV�WKDW�\RX�
FDQ�LGHQWLI\��WKH�HDVLHU�\RX�ZLOO�VSRW�WKH�³SODQWV�RXW�RI�SODFH�́

��5HTXLUH�RU�LQVWUXFW�WKRVH�ZKR�ZRUN��KXQW��DQG�UHFUHDWH�RQ�\RXU�ODQGV��WR�PLQLPL]H�LQYDVLYH�SODQW�VSUHDG�E\���
����LQVSHFWLQJ�WKH�VLWH�DQG�LQIHVWDWLRQ�EHIRUH�RSHUDWLRQV�HVSHFLDOO\�QRWLQJ�WKH�SUHVHQFH�RU�DEVHQFH�RI�LQYDVLYH�SODQW�IUXLW��
VHHG�KHDGV��RU�VSRUH�FOXVWHUV�XQGHU�FOLPELQJ�IHUQ��/\JRGLXP�VSS���OHDYHV������ZKHQ�SRVVLEOH��DYRLGLQJ�GULYLQJ�YHKLFOHV��
PRZHUV��DOO�WHUUDLQ�YHKLFOHV��$79V���RU�VSUD\�HTXLSPHQW�WKURXJK�LQIHVWDWLRQV�EHDULQJ�VHHG�RU�IUXLW��HVSHFLDOO\�RI�ODWH�
ÀRZHULQJ�FRJRQJUDVV�DQG�PXVN�WKLVWOH��&DUGXXV�QXWDQV�������UHPRYLQJ�DOO�VHHGV�DQG�GHEULV�IURP�FORWKHV��ERRWV��VRFNV��
ERRW�ODFHV��VROHV��DQG�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��DYRLGLQJ�FXIIHG�SDQWV��FDUU\LQJ�FRQWUDFWRU�VL]H�UHIXVH�EDJV�WR�VWDQG�
LQ�ZKLOH�EUXVKLQJ�DQG�UHPRYLQJ�VHHGV�RU�SODFH�FRQWDPLQDWHG�JHDU�ZLWKLQ�WKH�EDJ�IRU�FDUHIXO�FOHDQLQJ�DW�D�GHVLJQDWHG�
ORFDWLRQ������ZKHQ�ZRUNLQJ�LQ�LQIHVWDWLRQV��WKRURXJKO\�FOHDQLQJ�PRWRUL]HG�HTXLSPHQW��HVSHFLDOO\�WKH�XQGHUFDUULDJH�DQG�
WLUH�VXUIDFHV��UDGLDWRU�IURQW��DQG�HQJLQH�FRPSDUWPHQWV���UHPRYLQJ�H[FHVV�JUHDVH�DQG�RLO��DQG�PRGLI\LQJ�YHKLFOHV�DQG�
HTXLSPHQW�WR�SUHYHQW�EXLOGXS�RI�GHEULV�RU�VHOHFWLQJ�YHKLFOHV�WKDW�KDYH�WKH�OHDVW�SRWHQWLDO�IRU�FRQWDPLQDWLRQ�

��:KHQ�PRYLQJ�FXW�IUXLWLQJ�RU�VHHGLQJ�LQYDVLYH�SODQWV�RIIVLWH�VXFK�DV�WR�D�EXUQ�SLOH��DOZD\V�FRYHU�ORDGV�RU�EDJ�EHIRUH�
WUDQVSRUW�

��0RQLWRU�EXUQ�SLOH�DUHDV�IRU�QHZ�VHHGOLQJV�DV�WKH�¿UH�PD\�QRW�FRQVXPH�RU�NLOO�DOO�VHHGV��$OVR��PRQLWRU�DQ\�GHVLJQDWHG�
GHFRQWDPLQDWLRQ�VLWHV�IRU�VHHGOLQJV�

��$YRLG�HQWHULQJ�RU�ZRUNLQJ�LQ�VSRUH�IRUPLQJ�VSHFLHV�VXFK�DV�LQYDVLYH�FOLPELQJ�IHUQ�LQIHVWDWLRQV�ZKHQ�VSRUH�FOXVWHUV�
DUH�SUHVHQW��2FWREHU�WR�1RYHPEHU�LQ�WHPSHUDWH�FOLPDWHV���LI�HQWU\�LV�XQDYRLGDEOH��FRPSOHWH�VDQLWDWLRQ�RI�DOO�HTXLSPHQW��
FORWKLQJ��DQG�ZRUNHUV�LV�QHFHVVDU\�WR�SUHYHQW�SRWHQWLDO�VSUHDG�

��8VH�RQO\�QRQ�FRQWDPLQDWHG�¿OO�PDWHULDOV��PXOFKHV��DQG�VHHGV��,QVSHFW�PDWHULDO�VRXUFHV�DW�WKH�VLWH�RI�RULJLQ�IRU�
LQGLFDWLRQV�RI�FRQWDPLQDWLRQ�E\�LQYDVLYH�SODQWV�JURZLQJ�RQ�RU�QHDU�WKH�DUHD��5HJXODUO\�LQVSHFW�DUHDV�ZKHUH�RIIVLWH�¿OO�
PDWHULDOV�KDYH�EHHQ�XVHG�DQG�DUHDV�XVHG�E\�YLVLWRUV�DQG�OHVVHHV�

��%H�FDUHIXO�QRW�WR�GLVWXUE�DUHDV�ZKHUH�WKHUH�LV�D�KLJK�SUREDELOLW\�RI�LQYDVLRQ��0RVW�ODQG�GLVWXUELQJ�DFWLYLWLHV�UDLVH�WKH�
SRWHQWLDO�IRU�HVWDEOLVKPHQW�RI�DJJUHVVLYH�SODQW�LQYDGHUV��HVSHFLDOO\�ZKHQ�WKH�LQYDGHUV�RFFXU�QHDUE\�

�� 3UDFWLFH�VHDUFK�DQG�VXUYHLOODQFH�DW�WKHVH�OLNHO\�SRLQWV�RI�HQWU\��ODQGV�DGMDFHQW�WR�\RXUV�WKDW�\RX�GR�QRW�RZQ��VXFK�DV�
KLJKZD\V��FRXQW\�URDGV��DQG�XWLOLW\�ULJKWV�RI�ZD\�DQG�WKHLU�HGJHV�DQG�IHQFHURZV��HVSHFLDOO\�DIWHU�QHZ�FRQVWUXFWLRQ�RU�
PDLQWHQDQFH�DFWLYLWLHV��LQWHUQDO�URDGV��WUDLOV��DQG�¿UH�OLQHV��ODQGV�QH[W�WR�VWUHDPV��ULYHUV��DQG�ODNH�VKRUHV��HVSHFLDOO\�
DIWHU�UHFHQW�ÀRRGLQJ�RU�KLJK�ÀRZ�SHULRGV��UHFHQWO\�SUHSDUHG�DQG�VHHGHG�ZLOGOLIH�IRRG�SORWV��KDUYHVWHG��WKLQQHG��EXUQHG��
RU�VWRUP�GDPDJHG�DUHDV�GXULQJ�WKH�\HDUV�IROORZLQJ�GLVWXUEDQFH�
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6XFFHVVIXO�PDQDJHPHQW�RI�QRQQDWLYH�LQYDVLYH�SODQWV�
UHTXLUHV�UHFRJQLWLRQ�WKDW�WKH�QXPEHU�RI�VSHFLHV��WKHLU�DUHD�
RI�RFFXSDWLRQ��DQG�WKHLU�VSUHDG�DUH�GUDVWLFDOO\�LQFUHDVLQJ²
DQG�WKDW�QHZ�NQRZOHGJH��DSSURDFKHV��DQG�FRRSHUDWLRQ�
DUH�QHHGHG��0DQDJHPHQW�RI�XQGHVLUDEOH�SODQWV�KDV�EHHQ�D�
JURZLQJ�VFLHQFH�DQG�SUDFWLFH�LQ�LQWHQVLYH�DJULFXOWXUH�DQG�
KRUWLFXOWXUH��DW�WKH�VDPH�WLPH�WKDW�LQYDVLYH�SODQW�SRSXODWLRQV�
WRXJKHQHG�E\�K\EULGL]DWLRQ�DQG�QHZ�LQWURGXFWLRQV��DUH�
VSUHDGLQJ�DFURVV�ODQG�XVHV��)RUHVWU\��ULJKW�RI�ZD\��SDUN��
DQG�SUHVHUYH�PDQDJHUV�FDQ�ERUURZ�DQG�PRGLI\�FRQWURO�
WHFKQLTXHV�IURP�DJULFXOWXUH�DQG�IURP�RQH�DQRWKHU��$FFXUDWH�
LGHQWL¿FDWLRQ�VNLOOV�RI�ERWK�LQYDVLYH�DQG�QDWLYH�SODQWV�DUH�
UHTXLUHG�IRU�SUHFLVH�PDQDJHPHQW��DV�DUH�QHZ�WRROV��PDFKLQHV��
SURGXFWV��DQG�WHFKQLTXHV�

0DQDJHPHQW�RI�LQYDVLYH�SODQWV�ZRXOG�EH�PRUH�HIIHFWLYH�
LI�DXJPHQWHG�E\�LQWHJUDWHG�SODQQLQJ��EHWWHU�DQG�WLPHOLHU�
SUHSDUDWLRQ��DQG�KHLJKWHQHG�UHVROYH�DQG�SHUVLVWHQFH��
2ZQHUVKLS��DUHD��DQG�VLWH�PDQDJHPHQW�SODQV��ORQJ�UDQJH�
DQG�IRU�VSHFL¿F�DFWLYLWLHV�VXFK�DV�WLPEHU�KDUYHVWLQJ��VWDQG�
WKLQQLQJ��SUHVFULEHG�EXUQLQJ��DQG�URDG�DQG�¿UHEUHDN�
PDLQWHQDQFH��ZRXOG�EHQH¿W�IURP�JRDOV�DQG�DFWLRQV�DGGUHVVLQJ�
SUHYHQWLRQ��HUDGLFDWLRQ��DQG�FRQWURO�RI�LQYDVLYH�LQIHVWDWLRQV��
HVSHFLDOO\�WKRVH�WKDW�PLQLPL]H�HQWU\�DQG�VSUHDG�RI�LQYDVLYH�
SODQWV�DQG�DQWLFLSDWH�WKH�SRVVLELOLW\�RI�QHZ�LQIHVWDWLRQV��
,W�LV�LPSRUWDQW�WR�UHPHPEHU��KRZHYHU��WKDW�VXFK�SODQV�
DUH�LQFRPSOHWH�LI�WKH\�GR�QRW�OHDG�WR�VLWH�UHKDELOLWDWLRQ�RU�
UHVWRUDWLRQ�

3UHSDUDWLRQ�DOZD\V�KDV�EHHQ�FULWLFDO�WR�IRUHVW��URDGZD\��DQG�
QDWXUDO�DUHD�PDQDJHUV�DQG�ODQGRZQHUV��$V�LQYDVLYH�SODQW�
SRSXODWLRQV�LQFUHDVH�LQ�VL]H�DQG�GHQVLW\��QHZ�FRQFHSWV��
WRROV��DQG�PDWHULDOV�ZLOO�EH�QHHGHG��3UHSDUDWLRQ�LQFOXGHV�
KDYLQJ�WKH�YHU\�ODWHVW�LQIRUPDWLRQ�DV�ZHOO�DV�XVLQJ�UHOLDEOH�
VRXUFHV�RI�XQFRQWDPLQDWHG�¿OO�GLUW�DQG�URFN��VHHG��DQG�
PXOFK�IRU�VRLO�VWDELOL]DWLRQ��3UHSDULQJ�IRU�UHKDELOLWDWLRQ�
DQG�UHVWRUDWLRQ�PD\�LQYROYH�H[WUD�H[SHQGLWXUHV�IRU�QHZO\�
DYDLODEOH�QDWLYH�VHHGV��SODQWLQJ�WRROV�DQG�HTXLSPHQW��
ODQGVFDSH�IDEULFV�DQG�¿EHU�PDWV�IRU�VWDELOL]DWLRQ��RU�
FRQVXOWDWLRQV�ZLWK�SURIHVVLRQDOV�

:LWKRXW�SHUVLVWHQFH��DOO�HIIRUWV�WR�FRQWURO�DQG�UHKDELOLWDWH�
LQIHVWHG�ODQGV�ZLOO�EH�ORVW��1XUWXULQJ�D�KHDOWK\�QDWLYH�RU�
QRQLQYDVLYH�FRPPXQLW\�RI�SODQWV�XVXDOO\�UHTXLUHV�D�UHJLPH�
WKDW�LQFOXGHV�WLPHG�WUHDWPHQWV�DQG�UHWUHDWPHQW��WHQDFLRXV�
IROORZ�WKURXJK��DQG�\HDUV�RI�VLWH�PRQLWRULQJ�IRU�UHDSSHDUDQFH�
RU�QHZ�LQWURGXFWLRQV�
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7KHUH�LV�D�FULWLFDO�QHHG�IRU�UHVHDUFK�DQG�SROLF\�DFWLRQ�WR�
DGGUHVV�PDQ\�DVSHFWV�RI�LQYDVLYH�SODQWV�LQ�WKH�VRXWKHUQ�
IRUHVWV�DQG�HOVHZKHUH��6LHJ�DQG�RWKHUV�������6LPEHUORII�DQG�
RWKHUV��������6SHFL¿F�JDSV�LQFOXGH�WKH�DEVHQFH�RI�GDWD�RQ�

WKH�GHJUHH�WKDW�LQYDVLYH�SODQWV�LPSDFW�WUHH�DQG�VWDQG�JURZWK�
DQG�VWUXFWXUH�IRU�DQ\�IRUHVW�W\SH��7KHUH�DUH�HVVHQWLDOO\�QR�
GDWD�LQ�WKH�VRXWKHUQ�UHJLRQ�RQ�UHODWLRQVKLSV�DPRQJ�LQYDVLYH�
SODQWV��K\GURORJ\��DQG�FKDQJHV�LQ�ZDWHU�TXDOLW\�DQG�
TXDQWLW\��7KHUH�LV�D�FULWLFDO�QHHG�IRU�QHZ�DSSURDFKHV�WKDW�
ZLOO�KHOS�PDQDJHUV�DYRLG�PDUNHG�DQG�SHUPDQHQW�DOWHUDWLRQV�
RI�IRUHVW��DJULFXOWXUDO��DQG�FRQVHUYDWLRQ�ODQGV�DQG�ZDWHUV�DV�
LQYDVLYH�SODQWV�VSUHDG�IURP�XUEDQ��VXEXUEDQ��DQG�H[XUEDQ�
ODQGV�DQG�FRQQHFWLQJ�ULJKWV�RI�ZD\��/LHEKROG�DQG�RWKHUV�
������15&�������6LPEHUORII�������9RQ�GHU�/LSSH�DQG�
.RZDULN�������

,QYDVLYH�SODQWV�WKXV�UHSUHVHQW�D�FRPSOH[�DQG�SHUSOH[LQJ�
VRFLHWDO�GLOHPPD��ZLWK�QHHG�IRU�D�PRUH�FRPSUHKHQVLYH�
DZDUHQHVV��PDQDJHPHQW�VWUDWHJLHV��FRRUGLQDWHG�SURJUDPV��
DQG�HIIHFWLYH�ODZV�LI�ZH�DUH�WR�DYRLG�EHTXHDWKLQJ�IXWXUH�
JHQHUDWLRQV�GHJUDGHG�HFRV\VWHPV�DQG�HFRV\VWHP�VHUYLFHV��
$�FRQFHUWHG��KROLVWLF�HIIRUW�WKDW�LQWHJUDWHV�VFLHQFH�ZLWK�
PDQDJHPHQW�LQ�QHZ�ZD\V�ZLOO�EH�UHTXLUHG�IRU�SUHGLFWLQJ��
PDQDJLQJ��DQG�PLWLJDWLQJ�WKH�VSUHDG�RI�LQYDVLYH�VSHFLHV�
�0F3KHUVRQ��������DV�ZLOO�WKH�LQYROYHPHQW�RI�WKH�ZLGHU�
VRFLHW\�LQ�QHZ�DSSURDFKHV��0LOOHU�DQG�6FKHOKDV�������

$&.12:/('*0(176

:H�JUDWHIXOO\�DFNQRZOHGJH�WKH�IROORZLQJ�LQGLYLGXDO�IRU�KLV�
FRQWULEXWLRQV�WR�GDWD�DQDO\VLV��PDS�DQG�WDEOH�FRQVWUXFWLRQ��
DQG�UHYLHZV��(UZLQ�&KDPEOLVV��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�

/,7(5$785(�&,7('

$NDQGD��5�8���0XOODKH\��-�-���6KLOOLQJ��'�*��������(QYLURQPHQWDO�IDFWRUV�
� DIIHFWLQJ�JHUPLQDWLRQ�RI�WURSLFDO�VRGD�DSSOH��6RODQXP�YLDUXP���:HHG�
6FLHQFH���������±����

$OODQ��3�)���6WHLQHU��:�)��������$XWXPQ�ROLYH�IRU�ZLOGOLIH�DQG�RWKHU�
FRQVHUYDWLRQ�XVHV��/HDÀHW������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH����S�

$OODUG��+�$���/HRQDUG��(�&��������7KH�YHJHWDWLRQ�DQG�ÀRULVWLFV�RI�%XOO�5XQ�
0RXQWDLQ��9LUJLQLD��&DVWDQHD������±���

$OOHQ��6�/���+HSS��*�5���0LOOHU��-�+��������8VH�RI�KHUELFLGHV�WR�FRQWURO�
DOOLJDWRUZHHG�DQG�UHVWRUH�QDWLYH�SODQWV�LQ�PDQDJHG�PDUVKHV��:HWODQGV��
�������±����

$QGHUVRQ��0�/��������/\JRGLXP�MDSRQLFXP�LQ�6RXWK�&DUROLQD��$PHULFDQ�
)HUQ�-RXUQDO��������±����

$UD~MR��0�%���1HZ��0��������(QVHPEOH�IRUHFDVWLQJ�RI�VSHFLHV�GLVWULEXWLRQV��
7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ��������±���

$VODQG��&�(���5HMPDQHN��0��������$YLDQ�XVH�RI�LQWURGXFHG�SODQWV��
RUQLWKRORJLVW�UHFRUGV�LOOXPLQDWH�LQWHUVSHFL¿F�DVVRFLDWLRQV�DQG�UHVHDUFK�
QHHGV��(FRORJLFDO�$SSOLFDWLRQV����������±�����

$XVWLQ��'�O�)��������(WKQRERWDQ\�RI�)ORULGD¶V�ZHHG\�YLQHV��,Q��-RQHV��'�7���
*DPEOH��%�:���HGV��)ORULGD¶V�JDUGHQ�RI�JRRG�DQG�HYLO��3URFHHGLQJV�RI�WKH�
�����MRLQW�V\PSRVLXP�RI�WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�DQG�WKH�
)ORULGD�1DWLYH�3ODQW�6RFLHW\��:HVW�3DOP�%HDFK��)/��6RXWK�)ORULGD�:DWHU�
0DQDJHPHQW�'LVWULFW����������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

%DOO��'�0���3HGHUVRQ��-�)���/DFH¿HOG��*�'��������7KH�WDOO�IHVFXH�HQWRSK\WH��
$PHULFDQ�6FLHQWLVW���������±����

%DQDVLDN��6�(���0HLQHUV��6�-��������/RQJ�WHUP�G\QDPLFV�RI�5RVD�PXOWLÀRUD�
LQ�D�VXFFHVVLRQDO�V\VWHP��%LRORJLFDO�,QYDVLRQV���������±����

%DUGHQ��/�6��������,QYDVLRQ�RI�0LFURVWHJLXP�YLPLQHXP��3RDFHDH���DQ�
H[RWLF��DQQXDO��VKDGH�WROHUDQW��&��JUDVV��LQ�D�1RUWK�&DUROLQD�ÀRRGSODLQ��
$PHULFDQ�0LGODQG�1DWXUDOLVW���������±���

%DUJHURQ��&�7���'RXFH��*�.���0RRUKHDG��'�-��>DQG�RWKHUV@��������)RUHVWU\��
LPDJHV��)+7(7±����±����ZZZ�IRUHVWU\LPDJHV�RUJ��GHYHORSPHQW��
PHWKRGRORJ\�DQG�WHFKQRORJ\������������>'DWH�DFFHVVHG��'HFHPEHU��
�������@�

%DUJHURQ��&�7���(YDQV��&�:���0RRUKHDG��'�-��>DQG�RWKHUV@��������,QYDVLYH�
SODQWV�RI�WKH�8QLWHG�6WDWHV��LGHQWL¿FDWLRQ�DQG�FRQWURO��>'9'±520@��
)+7(7±����±����$WKHQV��*$��7KH�8QLYHUVLW\�RI�*HRUJLD��%XJZRRG�
QHWZRUN��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�+HDOWK�
7HFKQRORJ\�(QWHUSULVH�7HDP������S�

%DUJHURQ��&�7���0RRUKHDG��'�-��������(''0DS6²HDUO\�GHWHFWLRQ�DQG�
GLVWULEXWLRQ�PDSSLQJ�V\VWHP�IRU�WKH�6RXWKHDVW�([RWLF�3HVW�3ODQW�&RXQFLO��
:LOGODQG�:HHGV�������±��

%DUNZRUWK��0�(���&DSHOV��.�0���/RQJ��6��>DQG�RWKHUV@��HGV��������)ORUD�RI�
1RUWK�$PHULFD�QRUWK�RI�0H[LFR��0DJQROLRSK\WD��&RPPHOLQLGDH��LQ�
SDUW���3RDFHDH��SDUW����1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV������S��9RO��
���

%DUOH\��)�$��������6FKLQXV�/��%ULWWRQLD��������±����

%DUQHV��7�*��������8VLQJ�KHUELFLGHV�WR�UHKDELOLWDWH�QDWLYH�JUDVVHV��1DWXUDO�
$UHDV�-RXUQDO��������±����

%DUQHV��7�*���0DGLVRQ��/�$���6ROH��-�'���/DFNL��0�-��������$Q�DVVHVVPHQW�
RI�KDELWDW�TXDOLW\�IRU�QRUWKHUQ�EREZKLWH�LQ�WDOO�IHVFXH�GRPLQDWHG�¿HOGV��
:LOGOLIH�6RFLHW\�%XOOHWLQ���������±����

%HUJPDQQ��&���6ZHDULQJHQ��-�0��������0XOWLÀRUD�URVH�IDFW�VKHHW��3ODQW�
&RQVHUYDWLRQ�$OOLDQFH¶V�$OLHQ�3ODQW�:RUNLQJ�*URXS��OHDVW�ZDQWHG�
SODQWV����S��KWWS���ZZZ�QSV�JRY�SODQWV�DOLHQ�IDFW�URPX��KWP��>'DWH�
DFFHVVHG��2FWREHU���������@�

%ODXVWHLQ��5�-��������.XG]X¶V�LQYDVLRQ�LQWR�6RXWKHUQ�8QLWHG�6WDWHV�OLIH�DQG�
FXOWXUH��,Q��0F1HHO\��-�$���HG��7KH�JUHDW�UHVKXIÀLQJ��KXPDQ�GLPHQVLRQV�
RI�LQYDVLYH�DOLHQ�VSHFLHV��&DPEULGJH��8.��,8&1�3XEOLFDWLRQV�6HUYLFHV�
8QLW����±���

%UDQGRQ��$�/���*LEVRQ��'�-���0LGGOHWRQ��%�$��������0HFKDQLVPV�IRU�
GRPLQDQFH�LQ�DQ�HDUO\�VXFFHVVLRQDO�ROG�¿HOG�E\�WKH�LQYDVLYH�QRQ�QDWLYH�
/HVSHGH]D�FXQHDWD��'XP��&RXUV���*��'RQ��%LRORJLFDO�,QYDVLRQV��
������±����

%ULWWRQ��.�2���'XHUU��'�$���,,��0LOOHU��-�+��������8QGHUVWDQGLQJ�DQG�
FRQWUROOLQJ�QRQQDWLYH�IRUHVW�SHVWV�LQ�WKH�6RXWK��,Q��5DXVFKHU��+�0���
-RKQVHQ��.���HGV��6RXWKHUQ�IRUHVW�VFLHQFH��SDVW��SUHVHQW��DQG�IXWXUH��*HQ��
7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±�����&KDSWHU����

%URRN��5�0��������5HYLHZ�RI�OLWHUDWXUH�RQ�,PSHUDWD�F\OLQGULFD��/���
5DHXVFKHO�ZLWK�SDUWLFXODU�UHIHUHQFH�WR�6RXWK�(DVW�$VLD��7URSLFDO�3HVW�
0DQDJHPHQW��������±���

%URRNV��0�/���'¶$QWRQLR��&�0���5LFKDUGVRQ��'�0��>DQG�RWKHUV@��������
(IIHFWV�RI�LQYDVLYH�DOLHQ�SODQWV�RQ�¿UH�UHJLPHV��%LR6FLHQFH��������������

%URRNV��0���/XVN��0��������)LUH�PDQDJHPHQW�DQG�LQYDVLYH�SODQWV��D�
KDQGERRN��$UOLQJWRQ��9$��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�����S��KWWS���
ZZZ�IZV�JRY�LQYDVLYHV�SGIV�86):6B)LUH0JW$QG,QYDVLYHV3ODQWVB$B
+DQGERRN�SGI��>'DWH�DFFHVVHG��-XO\��������@�

%UXFH��.�$���&DPHURQ��*�1���+DUFRPEH��3�$��������,QLWLDWLRQ�RI�D�QHZ�
ZRRGODQG�W\SH�RQ�WKH�7H[DV�FRDVWDO�SUDLULH�E\�WKH�&KLQHVH�WDOORZ�WUHH�
>6DSLXP�VHELIHUXP��/���5R[E�@��%XOOHWLQ�RI�WKH�7RUUH\�%RWDQLFDO�&OXE��
��������±����

%UXFH��.�$���&DPHURQ��*�1���+DUFRPEH��3�$���-XELQVN\��*��������
,QWURGXFWLRQ��LPSDFW�RQ�QDWLYH�KDELWDWV��DQG�PDQDJHPHQW�RI�D�ZRRG\�
LQYDGHU��WKH�&KLQHVH�WDOORZ�WUHH��6DSLXP�VHELIHUXP��/���5R[E��1DWXUDO�
$UHDV�-RXUQDO���������±����

%U\VRQ��&�7���&DUWHU��5��������%LRORJLFDO�SDWKZD\V�IRU�LQYDVLYH�ZHHGV��
:HHG�7HFKQRORJ\����������±�����

%U\VRQ��&�7���.UXW]��/�-���(UZLQ��*�1��>DQG�RWKHUV@��������(FRW\SH�
YDULDELOLW\�DQG�HGDSKLF�FKDUDFWHULVWLFV�IRU�FRJRQJUDVV��,PSHUDWD�
F\OLQGULFD��SRSXODWLRQV�LQ�0LVVLVVLSSL��-RXUQDO�3ODQW�6FLHQFHV�DQG�
0DQDJHPHQW��������±����

%XFN��/�(���*HLVOHU��&�&���6FKHOKDV��-���:ROOHQEHUJ��(���HGV���������
%LRORJLFDO�GLYHUVLW\��EDODQFLQJ�LQWHUHVWV�WKURXJK�DGDSWLYH�FROODERUDWLYH�
PDQDJHPHQW��%RFD�5DWRQ��)/��&5&�3UHVV������S�

%XUUHOO��&�&���0DULQHOOL��-���+DUSHU�/RUH��%���HGV��������1DWLYH�DOWHUQDWLYHV�
WR�LQYDVLYH�SODQWV��%URRNO\Q��1<��%URRNO\Q�%RWDQLF�*DUGHQ��,QF������S�

%XUWRQ��0�/���6DPXHOVRQ��/�-��������,QÀXHQFH�RI�XUEDQL]DWLRQ�RQ�ULSDULDQ�
IRUHVW�GLYHUVLW\�DQG�VWUXFWXUH�LQ�WKH�*HRUJLD�3LHGPRQW��86��3ODQW�
(FRORJ\���������±����

%XWWHU¿HOG��%���5RJHUV��:���6LHPDQQ��(��������*URZWK�RI�&KLQHVH�WDOORZ�
WUHH��6DSLXP�VHELIHUXP��DQG�IRXU�QDWLYH�WUHHV�XQGHU�YDU\LQJ�ZDWHU�
UHJLPHV��7H[DV�-RXUQDO�RI�6FLHQFH���������±����

&DPHURQ��*�+���6SHQFHU��6�5��������5DSLG�OHDI�GHFD\�DQG�QXWULHQW�UHOHDVH�
LQ�WKH�&KLQHVH�WDOORZ�IRUHVW��2HFRORJLD���������±����

&DPHURQ��*�1���*OXPDF��(�*���(VKHOPDQ��%�'��������*HUPLQDWLRQ�DQG�
GRUPDQF\�LQ�VHHGV�RI�6DSLXP�VHELIHUXP��&KLQHVH�WDOORZ�WUHH���-RXUQDO�RI�
&RDVWDO�5HVHDUFK���������±����

&DSR�FKLFKL��/�-�$���)DLUFORWK��:�+���:LOOLDPVRQ��$�*��>DQG�RWKHUV@��������
,QYDVLRQ�G\QDPLFV�DQG�JHQRW\SLF�GLYHUVLW\�RI�FRJRQJUDVV��,PSHUDWD�
F\OLQGULFD��DW�WKH�SRLQW�RI�LQWURGXFWLRQ�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��
,QYDVLYH�3ODQW�6FLHQFH�DQG�0DQDJHPHQW��������±����

&DUOVRQ��$�0���*URFKRY��'�/��������(IIHFWV�RI�KHUELFLGH�RQ�WKH�LQYDVLYH�
ELHQQLDO�$OOLDULD�SHWLRODWD��JDUOLF�PXVWDUG��DQG�LQLWLDO�UHVSRQVHV�RI�QDWLYH�
SODQWV�LQ�D�VRXWKZHVWHUQ�2KLR�IRUHVW��5HVWRUDWLRQ�(FRORJ\���������±����

&DUUHWH��0���7HOOD��-�/��������:LOG�ELUG�WUDGH�DQG�H[RWLF�LQYDVLRQV��D�QHZ�
OLQN�RI�FRQVHUYDWLRQ�FRQFHUQ"�)URQWLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW��
������±����

&HQWHU�IRU�,QYDVLYH�6SHFLHV�DQG�(FRV\VWHP�+HDOWK��&,6(+���������
&RJRQJUDVV��ZZZ�&RJRQJUDVV�RUJ��>'DWH�DFFHVVHG��-XO\���������@�

&KDSPDQ��(�/���&KDPEHUV��-�4���5LEEHFN��.�)��>DQG�RWKHUV@��������
+XUULFDQH�.DWULQD�LPSDFWV�RQ�IRUHVW�WUHHV�RI�/RXLVLDQD¶V�3HDUO�5LYHU�
%DVLQ��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW����������±����

&LSROOLQL��.���$PHV��(���&LSROOLQL��'��������$PXU�KRQH\VXFNOH��/RQLFHUD�
PDDFNLL��PDQDJHPHQW�PHWKRG�LPSDFWV�UHVWRUDWLRQ�RI�XQGHUVWRU\�SODQWV�
LQ�WKH�SUHVHQFH�RI�ZKLWH�WDLOHG�GHHU��2GRFRLOHXV�YLUJLQLDQD���,QYDVLYH�
3ODQW�6FLHQFH�DQG�0DQDJHPHQW�������±���

&ODUNH��0�0���5HLFKDUG��6�+���+DPLOWRQ��&�:��������3UHYDOHQFH�RI�
GLIIHUHQW�KRUWLFXOWXUDO�WD[D�RI�LY\��+HGHUD�VSS���$UDOLDFHDH��LQ�LQYDGLQJ�
SRSXODWLRQV��%LRORJLFDO�,QYDVLRQV��������±����

&ROOLQV��$�5���-RVH��6��������,PSHUDWD�F\OLQGULFD��DQ�H[RWLF�LQYDVLYH�
JUDVV��FKDQJHV�VRLO�FKHPLFDO�SURSHUWLHV�RI�IRUHVW�HFRV\VWHPV�LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��,Q��.RKOL��5�.���6LQJK��-�3���%DWLVK��'�5���
-RVH��6���HGV��,QYDVLYH�SODQWV�DQG�IRUHVW�HFRV\VWHPV��%RFD�5DWRQ��)/��
&5&�3UHVV�����±�����&KDSWHU����

&ROWRQ��7�)���$OSHUW��3��������/DFN�RI�SXEOLF�DZDUHQHVV�RI�ELRORJLFDO�
LQYDVLRQV�E\�SODQWV��1DWXUDO�$UHDV�-RXUQDO���������±����

&RQQ��-�6���%HDWWLH��.�/���6KHSKDUG��0�$��>DQG�RWKHUV@��������$ODVND�
0HOLORWXV�LQYDVLRQV��GLVWULEXWLRQ��RULJLQ��DQG�VXVFHSWLELOLW\�RI�SODQW�
FRPPXQLWLHV��$UFWLF��$QWDUFWLF��DQG�$OSLQH�5HVHDUFK������������±����



���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

&RQRYHU��0�5���0HVVPHU��7�$��������&RQVHTXHQFHV�IRU�FDSWLYH�]HEUD�
¿QFKHV�LQ�FRQVXPLQJ�WDOO�IHVFXH�VHHGV�LQIHFWHG�ZLWK�WKH�HQGRSK\WLF�
IXQJXV�$FUHPRQLXP�FRHQRSKLDOXP��$XN����������±����

&RQZD\��:�&���6PLWK��/�0���%HUJDQ��-�)��������3RWHQWLDO�DOOHORSDWKLF�
LQWHUIHUHQFH�E\�WKH�H[RWLF�&KLQHVH�WDOORZ�WUHH��6DSLXP�VHELIHUXP���
$PHULFDQ�0LGODQG�1DWXUDOLVW���������±���

&RUOH\��5�1���:ROGHJKHEULHO��$���0XUSK\��0�5��������(YDOXDWLRQ�RI�WKH�
QXWULWLYH�YDOXH�RI�NXG]X��3XHUDULD�OREDWD��DV�D�IHHG�IRU�UXPLQDQWV��
$QLPDO�)HHG�6FLHQFH�DQG�7HFKQRORJ\���������±����

&RWKUDQ��-�5��������7UHDVXUHG�RUQDPHQWDOV�RI�VRXWKHUQ�JDUGHQV²
0LFKDX[¶V�ODVWLQJ�OHJDF\��2FFDVVLRQDO�3DSHUV����&DVWDQHD�����±����

'DYLHV��3�$��������7KH�KLVWRU\��GLVWULEXWLRQ��DQG�YDOXH�RI�$LODQWKXV�LQ��
1RUWK�$PHULFD��7UDQVDFWLRQV�.HQWXFN\�$FDGHP\�RI�6FLHQFH�������±���

'DYLVRQ��9�(��������:LOGOLIH�YDOXHV�RI�WKH�OHVSHGH]DV��-RXUQDO�RI�:LOGOLIH�
0DQDJHPHQW������±���

'HHULQJ��5�+���9DQNDW��-�/��������)RUHVW�FRORQL]DWLRQ�DQG�GHYHORSPHQWDO�
JURZWK�RI�WKH�LQYDVLYH�VKUXE�/RQLFHUD�PDDFNLL��$PHULFDQ�0LGODQG�
1DWXUDOLVW���������±���

'H0HHVWHU��-�(���5LFKWHU��'�%��������'LIIHUHQFH�LQ�ZHWODQG�QLWURJHQ�F\FOLQJ�
EHWZHHQ�WKH�LQYDVLYH�JUDVV�0LFURVWHJLXP�YLPLQHXP�DQG�D�GLYHUVH�SODQW�
FRPPXQLW\��(FRORJLFDO�$SSOLFDWLRQV���������±����

'HYLQH��5�6��������$OLHQ�LQYDVLRQ��$PHULFD¶V�EDWWOH�ZLWK�QRQ�QDWLYH�
DQLPDOV�DQG�SODQWV��:DVKLQJWRQ��'&��1DWLRQDO�*HRJUDSKLF�6RFLHW\���
����S�

'LFNHQV��5���%XFKDQDQ��*�$��������&RQWURO�RI�FRJRQJUDVV�ZLWK�KHUELFLGHV��
:HHG�6FLHQFH���������±�����

'LUU��0�$��������0DQXDO�RI�ZRRG\�ODQGVFDSH�SODQWV��WKHLU�LGHQWL¿FDWLRQ��
RUQDPHQWDO�FKDUDFWHULVWLFV��FXOWXUH��SURSDJDWLRQ�DQG�XVHV��&KDPSDLJQ��
,/��6WLSHV�3XEOLVKLQJ�/�/�&�������S�

'RQDKXH��&���5RJHUV��:�(���6LHPDQQ��(��������5HVWRULQJ�DQ�LQYDGHG�SUDLULH�
E\�PXOFKLQJ�OLYH�6DSLXP�VHELIHUXP��&KLQHVH�WDOORZ�WUHHV���HIIHFWV�RI�
PXOFK�RQ�6DSLXP�VHHG�JHUPLQDWLRQ��1DWXUDO�$UHDV�-RXUQDO���������±����

'RQQHOO\��(�&��������6RPH�IDFWRUV�WKDW�DIIHFW�SDODWDELOLW\�LQ�VHULFHD�
OHVSHGH]D��/HVSHGH]D�FXQHDWD���$JURQRP\�-RXUQDO��������±���

'R]LHU��+���*DIIQH\��-�-���0F'RQDOG��6�.��>DQG�RWKHUV@��������&RJRQJUDVV�
LQ�WKH�8QLWHG�6WDWHV��KLVWRU\��HFRORJ\��LPSDFWV��DQG�PDQDJHPHQW��:HHG�
7HFKQRORJ\���������±����

'UD\��)�$���-U���%HQQHWW��%�&���&HQWHU��7�'��������,QYDVLRQ�KLVWRU\�RI�
0HODOHXFD�TXLQTXHQHUYLD��&DY���6�7��%ODNH�LQ�)ORULGD��&DVWDQHD�����������
�������±����

'UD\WRQ��%���3ULPDFN��5�%��������([SHULPHQWDO�H[WLQFWLRQ�RI�JDUOLF�PXVWDUG�
�$OOLDULD�SHWLRODWD��SRSXODWLRQV��LPSOLFDWLRQV�IRU�ZHHG�VFLHQFH�DQG�
FRQVHUYDWLRQ�ELRORJ\��%LRORJLFDO�,QYDVLRQV��������±����

'UHZ��-���$QGHUVRQ��1���$QGRZ��'��������&RQXQGUXPV�RI�D�FRPSOH[�YHFWRU�
IRU�LQYDVLYH�VSHFLHV�FRQWURO��D�GHWDLOHG�H[DPLQDWLRQ�RI�WKH�KRUWLFXOWXUDO�
LQGXVWU\��%LRORJLFDO�,QYDVLRQV����������±�����

(ELQJHU��-�(��������([RWLF�VKUXEV�D�SRWHQWLDO�SUREOHP�LQ�QDWXUDO�DUHD�
PDQDJHPHQW�LQ�,OOLQRLV��1DWXUDO�$UHDV�-RXUQDO������±��

(KUHQIHOG��-�*��������(IIHFWV�RI�H[RWLF�SODQW�LQYDVLRQV�RQ�VRLO�QXWULHQW�
F\FOLQJ�SURFHVVHV��(FRV\VWHPV��������±����

(KUHQIHOG��-�*���.RXUWHY��3���+XDQJ��:��������&KDQJHV�LQ�VRLO�IXQFWLRQ�
IROORZLQJ�LQYDVLRQV�RI�H[RWLF�XQGHUVWRU\�SODQWV�LQ�GHFLGXRXV�IRUHVWV��
(FRORJLFDO�$SSOLFDWLRQV�������������±�����

(OLWK��-���*UDKDP��&�+���$QGHUVRQ��5�3��>DQG�RWKHUV@��������1RYHO�PHWKRGV�
LPSURYH�SUHGLFWLRQ�RI�VSHFLHV¶�GLVWULEXWLRQV�IURP�RFFXUUHQFH�GDWD��
(FRJUDSK\���������±�����

(OOVZRUWK��-�:���+DUULQJWRQ��5�$���)RZQHV��-�+��������6HHGOLQJ�HPHUJHQFH��
JURZWK��DQG�DOORFDWLRQ�RI�RULHQWDO�ELWWHUVZHHW��HIIHFWV�RI�VHHG�LQSXW��
VHHG�EDQN��DQG�IRUHVW�ÀRRU�OLWWHU��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��������������
��������±����

(YDQV��&�:���0RRUKHDG��'�-���%DUJHURQ��&�7���'RXFH��*�.��������,QYDVLYH�
SODQWV�UHVSRQVHV�WR�VLOYLFXOWXUDO�SUDFWLFHV�LQ�WKH�6RXWK��%:±����±����
$WKHQV��*$��7KH�8QLYHUVLW\�RI�*HRUJLD��%XJZRRG�1HWZRUN�����S�

(YDQV��-�(��������-DSDQHVH�KRQH\VXFNOH��/RQLFHUD�MDSRQLFD���D�OLWHUDWXUH�
UHYLHZ�RI�PDQDJHPHQW�SUDFWLFHV��1DWXUDO�$UHDV�-RXUQDO������±���

(YHUHVW��-�:���3RZH��7�$���-U���)UHHPDQ��-�'��������3RLVRQRXV�SODQWV�RI�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��([W��3XEO��$15±������$XEXUQ��$/��$XEXUQ�
8QLYHUVLW\��$JURQRP\�([WHQVLRQ�����S�

(ZHO��-�-���3XW]��)�(��������$�SODFH�IRU�DOLHQ�VSHFLHV�LQ�HFRV\VWHP�
UHVWRUDWLRQ��)URQWLHUV�RI�(FRORJ\�DQG�(QYLURQPHQW��������±����

)DLUEURWKHUV��'�(���*UD\��-�5��������0LFURVWHJLXP�YLPLQHXP��7ULQ����
$��&DPXV��*UDPLQHDH��LQ�WKH�8QLWHG�6WDWHV��%XOOHWLQ�RI�WKH�7RUUH\�
%RWDQLFDO�&OXE��������±����

)HUULWHU��$���HG��������/\JRGLXP�PDQDJHPHQW�SODQ�IRU�)ORULGD��D�UHSRUW�
IURP�WKH�)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO¶V�/\JRGLXP�7DVN�)RUFH��
2UODQGR��)/��)ORULGD�([RWLF�3HVW�3ODQW�&RXQFLO�����S�

)HUULWHU��$��������7KH�DUHDZLGH�PDQDJHPHQW�DQG�HYDOXDWLRQ�RI�0HODOHXFD�
�7$0(��LQYHQWRU\�DQG�DVVHVVPHQW�FRPSRQHQW��*DLQHVYLOOH��)/��
8QLYHUVLW\�RI�)ORULGD��7$0(�PHODOHXFD��VROXWLRQV�IRU�OLIH��KWWS���WDPH�
LIDV�XÀ�HGX���>'DWH�DFFHVVHG��-XO\���������@�

)OHPLQJ��-��������9HKLFOH�FOHDQLQJ�WHFKQRORJ\�IRU�FRQWUROOLQJ�WKH�VSUHDG�RI�
QR[LRXV�ZHHGV�DQG�LQYDVLYH�VSHFLHV�����������²6'7'&��6DQ�'LPDV��
&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��7HFKQRORJ\�DQG�
'HYHORSPHQW�3URJUDP��)LUH�0DQDJHPHQW�����S�

)ORUD�RI�1RUWK�$PHULFD�$VVRFLDWLRQ��������)ORUD�RI�1RUWK�$PHULFD��WKH�
ÀRUD��KWWS���ZZZ�IQD�RUJ�)1$��>'DWH�DFFHVVHG��1RYHPEHU���������@�

)ORU\��6�/��������0DQDJHPHQW�RI�0LFURVWHJLXP�YLPLQHXP�LQYDVLRQV�
DQG�UHFRYHU\�RI�UHVLGHQW�SODQW�FRPPXQLWLHV��5HVWRUDWLRQ�(FRORJ\����������������
�������±����

)ORU\��6�/���&OD\��.��������,QYDVLYH�SODQW�UHPRYDO�PHWKRGV�GHWHUPLQHV�
QDWLYH�SODQW�FRPPXQLW\�UHVSRQVHV��-RXUQDO�RI�$SSOLHG�(FRORJ\������������
�������±����

)ORU\��6�/���5XGJHUV��-�$���&OD\��.��������([SHULPHQWDO�OLJKW�WUHDWPHQWV�
DIIHFW�LQYDVLRQ�VXFFHVV�DQG�LPSDFW�RI�0LFURVWHJLXP�YLPLQHXP�RQ�
UHVLGHQW�FRPPXQLW\��1DWXUDO�$UHDV�-RXUQDO���������±����

)RUGKDP��,�0���&OHYLGHQFH��%�$���:LOH\��(�5���=LPPHUPDQ��5�+��
������)UXLW�RI�DXWXPQ�ROLYH��D�ULFK�VRXUFH�RI�O\FRSHQH��+RUW6FLHQFH����������������
��������±�����

)RUVHWK��,�1���7HUDPXUD��$�+��������)LHOG�SKRWRV\QWKHVLV��PLFURFOLPDWH�DQG�
ZDWHU�UHODWLRQV�RI�DQ�H[RWLF�WHPSHUDWH�OLDQD��3XHUDULD�OREDWD��NXG]X��
2HFRORJLD���������±����

)RUVHWK��,�1���-U���,QQLV��$�)��������.XG]X��3XHUDULD�PRQWDQD���KLVWRU\��
SK\VLRORJ\��DQG�HFRORJ\�FRPELQH�WR�PDNH�D�PDMRU�HFRV\VWHP�WKUHDW��
&ULWLFDO�5HYLHZV�LQ�3ODQW�6FLHQFHV���������±����

)RZOHU��6�3���/DUVRQ��.�&��������6HHG�JHUPLQDWLRQ�DQG�VHHGOLQJ�
UHFUXLWPHQW�RI�-DSDQHVH�KRQH\VXFNOH�LQ�D�FHQWUDO�$UNDQVDV�QDWXUDO�DUHD��
1DWXUDO�$UHDV�-RXUQDO��������±���

)R[FURIW��/�&��������$Q�DGDSWLYH�PDQDJHPHQW�IUDPHZRUN�IRU�OLQNLQJ�
VFLHQFH�DQG�PDQDJHPHQW�RI�LQYDVLYH�DOLHQ�SODQWV��:HHG�7HFKQRORJ\������
��������±�����

)UH\��0�1���+HUPV��&�3���&DUGLQD��-��������&ROG�ZHDWKHU�DSSOLFDWLRQV�
RI�JO\SKRVDWH�IRU�JDUOLF�PXVWDUG��$OOLDULD�SHWLRODWD��FRQWURO��:HHG�
7HFKQRORJ\���������±����



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

*DQ��-���0LOOHU��-�+���:DQJ��+���7D\ORU��-�:��������,QYDVLRQ�RI�WDOORZ�WUHH�
LQ�WKH�6RXWKHUQ�8�6��IRUHVWV��LQÀXHQFLQJ�IDFWRUV�DQG�LPSOLFDWLRQV�IRU�
PLWLJDWLRQ��&DQDGLDQ�-RXUQDO�)RUHVW�5HVHDUFK����������±�����

*HVFK��'���2LPRHQ��0���*UHHQOHH��6��>DQG�RWKHUV@��������7KH�QDWLRQDO�
HOHYDWLRQ�GDWDVHW��3KRWRJUDPPHWULF�(QJLQHHULQJ�DQG�5HPRWH�6HQVLQJ��
�����±���

*LOPDQ��(�0��������*UDVVHV�RI�WKH�7LGHZDWHU�3LHGPRQW�5HJLRQ�RI�1RUWKHUQ�
9LUJLQLD�DQG�0DU\ODQG��&DVWDQHD������������

*ODKQ��-�)���)O\QW��5�'���+LOO��(�3��������+LVWRULFDO�XVH�RI�EDPERR�
FDQH�DV�EODFNELUG�DQG�VWDUOLQJ�URRVWLQJ�KDELWDW��LPSOLFDWLRQV�IRU�URRVW�
PDQDJHPHQW��-RXUQDO�RI�)LHOG�2UQLWKRORJ\���������±����

*ODVJRZ��/�6���0DWODFN��*�5��������7KH�HIIHFWV�RI�SUHVFULEHG�EXUQLQJ�
DQG�FDQRS\�RSHQQHVV�RQ�HVWDEOLVKPHQW�RI�WZR�QRQ�QDWLYH�SODQW�VSHFLHV�
LQ�D�GHFLGXRXV�IRUHVW��VRXWKHDVW�2KLR��86$��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW����������±����

*RPH]�$SDULFLR��/���&DQKDP��&�'��������1HLJKERXUKRRG�DQDO\VHV�RI�WKH�
DOOHORSDWKLF�HIIHFWV�RI�WKH�LQYDVLYH�WUHH�$LODQWKXV�DOWLVVLPD�LQ�WHPSHUDWH�
IRUHVWV��-RXUQDO�RI�(FRORJ\���������±����

*RUGRQ��'�5���7KRPDV��.�3��������)ORULGD¶V�LQYDVLRQ�E\�QRQLQGLJHQRXV�
SODQWV��KLVWRU\��VFUHHQLQJ�DQG�UHJXODWLRQ��,Q��6LPEHUORII��'���6FKPLGW]��
'�&���%URZQ��7�&���HGV��6WUDQJHUV�LQ�SDUDGLVH��LPSDFW�DQG�PDQDJHPHQW�
RI�QRQLQGLJHQRXV�VSHFLHV�LQ�)ORULGD��:DVKLQJWRQ��'&��,VODQG�3UHVV��
��±���

*UD\��5�6��������&KLQHVH�WDOORZ��D�IRXU�ZD\�FURS��)DUP�-RXUQDO����������

*UHHQEHUJ��&�+���6PLWK��/�0���/HYH\��'�-��������)UXLW�IDWH��VHHG�
JHUPLQDWLRQ�DQG�JURZWK�RI�DQ�LQYDVLYH�YLQH²DQ�H[SHULPHQWDO�WHVW�RI�
³VLW�DQG�ZDLW´�VWUDWHJ\��%LRORJLFDO�,QYDVLRQV��������±����

*UHHQEHUJ��&�+���:DOWHU��6�7��������)OHVK\�IUXLW�UHPRYDO�DQG�QXWULWLRQDO�
FRPSRVLWLRQ�RI�ZLQWHU�IUXLWLQJ�SODQWV��D�FRPSDULVRQ�RI�QRQ�QDWLYH�
LQYDVLYH�DQG�QDWLYH�VSHFLHV��1DWXUDO�$UHDV�-RXUQDO���������±����

*UHHQOHH��-��������7KH�HQF\FORSHGLD�RI�RUQDPHQWDO�JUDVVHV��KRZ�WR�JURZ�
DQG�XVH�RYHU�����EHDXWLIXO�DQG�YHUVDWLOH�SODQWV��1HZ�<RUN��0LFKDHO�
)ULHGPDQ�3XEOLVKLQJ�*URXS��,QF������S�

*XQQ��&�5��������$�ÀRUD�RI�%HUQKHLP�)RUHVW��%XOOLWW�&RXQW\��.HQWXFN\��
&DVWDQHD��������±���

+DQVHQ��0���&OHYHQJHU��$��������7KH�LQÀXHQFH�RI�GLVWXUEDQFH�DQG�KDELWDW�
RQ�WKH�SUHVHQFH�RI�QRQ�QDWLYH�SODQW�VSHFLHV�DORQJ�WUDQVSRUW�FRUULGRUV��
%LRORJLFDO�&RQVHUYDWLRQ����������±����

+DQXOD��-�/���+RUQ��6���7D\ORU��-�:��������&KLQHVH�SULYHW��/LJXVWUXP�
VLQHQVH��UHPRYDO�DQG�LWV�HIIHFW�RQ�QDWLYH�SODQW�FRPPXQLWLHV�RI�ULSDULDQ�
IRUHVWV��,QYDVLYH�3ODQW�6FLHQFH�DQG�0DQDJHPHQW��������±����

+DUSHU��5�0��������1RWHV�RQ�WKH�ÀRUD�RI�PLGGOH�*HRUJLD��%XOOHWLQ��7RUUH\�
%RWDQLFDO�*DUGHQV�&OXE���������±����

+DUSHU��)���HG��������7KH�WUDYHOV�RI�:LOOLDP�%DUWUDP��1DWXUDOLVW¶V�(GLWLRQ��
5HSULQW��1HZ�+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV��������$WKHQV��*$��
8QLYHUVLW\�RI�*HRUJLD�3UHVV������������S�

+DUULQJWRQ��7�%���0LOOHU��-�+��������(IIHFWV�RI�DSSOLFDWLRQ�UDWH��WLPLQJ��DQG�
IRUPXODWLRQ�RI�JO\SKRVDWH�DQG�WULFORS\U�RQ�FRQWURO�RI�&KLQHVH�SULYHW�
�/LJXVWUXP�VLQHQVH���:HHG�7HFKQRORJ\��������±���

+DUWPDQ��.�0���0F&DUWK\��%�&��������5HVWRUDWLRQ�RI�D�IRUHVW�XQGHUVWRU\�
DIWHU�UHPRYDO�RI�DQ�LQYDVLYH�VKUXE��DPXU�KRQH\VXFNOH��/RQLFHUD�
PDDFNLL���5HVWRUDWLRQ�(FRORJ\���������±����

+DZNLQV��*�(��������&RQVXPSWLRQ�DQG�GLJHVWLELOLW\�RI�OHVSHGH]D�VHULFHD�
KD\�DQG�DOIDOID�KD\�SOXV�JDOORWDQQLQ��-RXUQDO�RI�'DLU\�6FLHQFH������
���±����

+H\ZRRG��9�+��������3DWWHUQV��H[WHQWV�DQG�PRGHV�RI�LQYDVLRQV�E\�
WHUUHVWULDO�SODQWV��,Q��'UDNH��-�$���0RRQH\��+�$���'L�&DVWULH��)��>DQG�
RWKHUV@��HGV��%LRORJLFDO�LQYDVLRQ��D�JOREDO�SHUVSHFWLYH��&KLFKHVWHU��8.��
-RKQ�:LOH\����±���

+LFNPDQ��-�(���:X��6���0LFNOH\��/�-���/HUGDX��0�7��������.XG]X��3XHUDULD�
PRQWDQD��LQYDVLRQ�GRXEOHV�HPLVVLRQV�RI�QLWULF�R[LGH�DQG�LQFUHDVHV�
R]RQH�SROOXWLRQ��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV���������������
�������������������

+ROP��/�*���3XFNQHWW��'�/���3DQFKR��-�%���+HUEHUJHU��-�3��������7KH�ZRUOG¶V�
ZRUVW�ZHHGV��GLVWULEXWLRQ�DQG�ELRORJ\��+RQROXOX��8QLYHUVLW\�RI�+RQROXOX�
3UHVV�RI�+DZDLL������S�

+ROPHV��7�3���$XNHPD��-�(���9RQ�+ROOH��%��>DQG�RWKHUV@��������(FRQRPLF�
LPSDFWV�RI�LQYDVLYH�VSHFLHV�LQ�IRUHVWV��SDVW��SUHVHQW��DQG�IXWXUH��$QQDOV�
RI�WKH�1HZ�<RUN�$FDGHP\�RI�6FLHQFHV����������±���

+RQX��<�$�.���*LEVRQ��'�-��������3DWWHUQV�RI�LQYDVLRQ��WUHQGV�LQ�DEXQGDQFH�
RI�XQGHUVWRU\�YHJHWDWLRQ��VHHG�UDLQ��DQG�VHHG�EDQN�IURP�IRUHVW�HGJH�WR�
LQWHULRU��1DWXUDO�$UHDV�-RXUQDO���������±����

+RVPHU��'�:���/HPHVKRZ��6��������$SSOLHG�ORJLVWLF�UHJUHVVLRQ��1HZ�<RUN��
:LOH\�,QWHUVFLHQFH������S��

+RZHV��)�1��������7KH�&KLQHVH�WDOORZ�WUHH��6DSLXP�VHELIHUXP�5R[E��²D�
VRXUFH�RI�GU\LQJ�RLO��.HZ�%XOOHWLQ��������±����

+X��6�<��������7KH�HFRQRPLF�ERWDQ\�RI�WKH�3DXORZQLDV��(FRQRPLF�%RWDQ\��
������±���

+X��6�<��������$LODQWKXV��$UQROGLD��������±���

+XQW��.�:��������7KH�&KDUOHVWRQ�ZRRG\�ÀRUD��$PHULFDQ�0LGODQG�
1DWXUDOLVW���������±����

,QYDVLYH�6SHFLHV�$GYLVRU\�&RXQFLO��������%LRIXHOV��FXOWLYDWLQJ�HQHUJ\��
QRW�LQYDVLYH�VSHFLHV��7KH�1DWLRQDO�,QYDVLYH�6SHFLHV�&RXQFLO�ZKLWH�
SDSHU��$XJXVW�����������KWWS���ZZZ�GRL�JRY�1,6&�KRPHBGRFXPHQWV�
%LRIXHO:KLWH3DSHU�SGI��>'DWH�DFFHVVHG��6HSWHPEHU���������@�

-HVVXS��5�:��������'HYHORSPHQW�DQG�VWDWXV�RI�GHGLFDWHG�HQHUJ\�FURSV�LQ�WKH�
8QLWHG�6WDWHV��9LWUR�&HOOXORVH�'HYHORSPHQW�%LRORJ\±3ODQW���������±����

-HZHWW��'�.���-LDQJ��&�-���%ULWWRQ��.�2��>DQG�RWKHUV@��������&KDUDFWHUL]LQJ�
VSHFLPHQV�RI�NXG]X�DQG�UHODWHG�WD[D�ZLWK�5$3'¶V��&DVWDQHD����������������
�������±�����

-LPpQH]�9DOYHUGH��$��������,QVLJKWV�LQWR�WKH�DUHD�XQGHU�WKH�UHFHLYHU�
RSHUDWLQJ�FKDUDFWHULVWLF�FXUYH��$8&��DV�D�GLVFULPLQDWLRQ�PHDVXUH�LQ�
VSHFLHV�GLVWULEXWLRQ�PRGHOOLQJ��*OREDO�(FRORJ\�DQG�%LRJHRJUDSK\���
���������������

-LPpQH]�9DOYHUGH��$���/RER��-�0��������7KH�JKRVW�RI�XQEDODQFHG�VSHFLHV�
GLVWULEXWLRQ�GDWD�LQ�JHRJUDSKLFDO�PRGHO�SUHGLFWLRQV��'LYHUVLW\�DQG�
'LVWULEXWLRQV���������±����

-RKQVRQ��-���*ULI¿Q��6���7D\ORU��-��������$HULDO�JO\SKRVDWH�DSSOLFDWLRQ�
WR�FRQWURO�SULYHW�LQ�PDWXUH�KDUGZRRG�VWDQGV��0DFRQ��*$��
*HRUJLD�)RUHVWU\�&RPPLVVLRQ��KWWS���ZZZ�GRZDJUR�FRP�
3XEOLVKHG/LWHUDWXUH�GKB���������E��������D���SGI"¿OHSDWK LYP�
SGIV�	IURP3DJH *HW'RF��>'DWH�DFFHVVHG��)HEUXDU\��������@�

-RQHV��5�+���0F/HRG��.�:��������*URZWK�DQG�SKRWRV\QWKHWLF�UHVSRQVHV�
WR�D�UDQJH�RI�OLJKW�HQYLURQPHQWV�LQ�&KLQHVH�WDOORZWUHH�DQG�&DUROLQD�DVK�
VHHGOLQJV��)RUHVW�6FLHQFH���������±����

-RUGDQ��1���%HFNHU��5���*XQVROXV��-��>DQG�RWKHUV@��������.QRZOHGJH�
QHWZRUNV��DQ�DYHQXH�WR�HFRORJLFDO�PDQDJHPHQW�RI�LQYDVLYH�ZHHGV��:HHG�
6FLHQFH���������±����

-RVH��6���&R[��-���0LOOHU��'�/��>DQG�RWKHUV@��������$OLHQ�SODQW�LQYDVLRQV��
WKH�VWRU\�RI�FRJRQJUDVV�LQ�VRXWKHDVWHUQ�IRUHVWV��-RXUQDO�RI�)RUHVWU\����������
�������±���

-XELQVN\��*���$QGHUVRQ��/�&��������7KH�LQYDVLYH�SRWHQWLDO�RI�&KLQHVH�
WDOORZ�WUHH��6DSLXP�VHELIHUXP�5R[E���LQ�WKH�6RXWKHDVW��&DVWDQHD��
�����������

.DHVHU��0�-���.LUNPDQ��/�.��������)LHOG�DQG�UHVWRUDWLRQ�JXLGH�WR�FRPPRQ�
QDWLYH�ZDUP�VHDVRQ�JUDVVHV�RI�WKH�ORQJOHDI�SLQH�HFRV\VWHP��1HZWRQ��
*$��-RVHSK�:��-RQHV�(FRORJLFDO�5HVHDUFK�&HQWHU�DW�,FKDXZD\�����S�



���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

.DOEXUWML��.�/���0RVMLGLV��-�$��������(IIHFWV�RI�VHULFHD�OHVSHGH]D�UHVLGXHV�
RQ�ZDUP�VHDVRQ�JUDVVHV��-RXUQDO�RI�5DQJH�0DQDJHPHQW���������±����

.DXIPDQ��6�5���.DXIPDQ��:��������,QYDVLYH�SODQWV��JXLGH�WR�LGHQWL¿FDWLRQ�
DQG�WKH�LPSDFWV�DQG�FRQWURO�RI�FRPPRQ�1RUWK�$PHULFDQ�VSHFLHV��
0HFKDQLFVEXUJ��3$��6WDFNSROH�%RRNV������S�

.LQJ��6�(���*UDFH��-�%��������7KH�HIIHFWV�RI�VRLO�ÀRRGLQJ�RQ�WKH�
HVWDEOLVKPHQW�RI�FRJRQJUDVV��,PSHUDWD�F\OLQGULFD���D�QRQLQGLJHQRXV�
LQYDGHU�RI�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��:HWODQGV���������±����

.OHSDF��-���5XPPHU��5�%���+DQXOD��-�/���+RUQ��6��������0HFKDQLFDO�UHPRYDO�
RI�&KLQHVH�SULYHW��5HV��3DS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ����S�

.RZDULN��,���6DXPHO��,��������:DWHU�GLVSHUVDO�DV�DQ�DGGLWLRQDO�SDWKZD\�WR�
LQYDVLRQV�E\�WKH�SULPDULO\�ZLQG�GLVSHUVHG�$LODQWKXV�DOWLVVLPD��3ODQW�
(FRORJ\����������±����

/DG\�%LUG�-RKQVRQ�:LOGÀRZHU�&HQWHU��������3K\OORVWDFK\V�DXUHD�&DUU��
H[��$��	�&��5LYLUH��>2QOLQH@��,Q��,QYDVLYH�SODQW�GDWDEDVH�7H[DVLQYDVLYHV�
RUJ��7H[DV�,QYDVLYH�3ODQW�DQG�3HVW�&RXQFLO��3URGXFHU���KWWS���ZZZ�
WH[DVLQYDVLYHV�RUJ�SODQWBGDWDEDVH�GHWDLO�SKS"V\PERO 3+$8���>'DWH�
DFFHVVHG��1RYHPEHU���������@�

/DQGHQEHUJHU��5�(���.RWD��1�/���0F*UDZ��-�%��������6HHG�GLVSHUVDO�RI�WKH��
QRQ�QDWLYH�WUHH�$LODQWKXV�DOWLVVLPD�LQWR�FRQWUDVWLQJ�HQYLURQPHQWV��3ODQW�
(FRORJ\���������±���

/DQJGRQ��.�5���-RKQVRQ��.�'��������$GGLWLRQDO�QRWHV�RQ�LQYDVLYHQHVV�
RI�3DXORZQLD�WRPHQWRVD�LQ�QDWXUDO�DUHDV��1DWXUDO�$UHDV�-RXUQDO���������������
�������±����

/DQJHODQG��.�$���%XUNV��.�&���HGV��������,GHQWL¿FDWLRQ�DQG�ELRORJ\�RI�
QRQQDWLYH�SODQWV�LQ�)ORULGD¶V�QDWXUDO�DUHDV��*DLQHVYLOOH��)/��8QLYHUVLW\�
RI�)ORULGD������S�

/DQJHODQG��.�$���&KHUU\��+�0���0F&RUPLFN��&�0���&UDGGRFN�%XUNV��.�$��
������,GHQWL¿FDWLRQ�DQG�ELRORJ\�RI�QRQQDWLYH�SODQWV�LQ�)ORULGD¶V�QDWXUDO�
DUHDV��*DLQHVYLOOH��)/��8QLYHUVLW\�RI�)ORULGD������S�

/DQJHODQG��.�$���)HUUHOO��-�$���6HOOHUV��%��>DQG�RWKHUV@��������&RQWURO�RI�
QRQQDWLYH�SODQWV�LQ�QDWXUDO�DUHDV�RI�)ORULGD��63±�����*DLQHVYLOOH��)/��
8QLYHUVLW\�RI�)ORULGD��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV�����
S��KWWS���HGLV�LIDV�XÀ�HGX�SGI¿OHV�:*�:*������SGI��>'DWH�DFFHVVHG��
$XJXVW���������@�

/DUVRQ��.�&���)RZOHU��6�3���:DONHU��-�&��������/DFN�RI�SROOLQDWRUV�OLPLWV�
IUXLW�VHW�LQ�H[RWLF�/RQLFHUD�MDSRQLFD��$PHULFDQ�0LGODQG�1DWXUDOLVW���
�������±���

/DZUHQFH��-�*���&ROZHOO��$���6H[WRQ��2�-��������7KH�HFRORJLFDO�LPSDFW�RI�
DOOHORSDWK\�LQ�$LODQWKXV�DOWLVVLPD��6LPDURXEDFHDH���$PHULFDQ�-RXUQDO�RI�
%RWDQ\���������±����

/HZDQGRZVNL��,���6FXUORFN��-�0�2���/LQGYDOO��(���&KULVWRX��0��������
7KH�GHYHORSPHQW�DQG�FXUUHQW�VWDWXV�RI�SHUHQQLDO�UKL]RPDWRXV�JUDVVHV�
DV�HQHUJ\�FURSV�LQ�WKH�8�6��DQG�(XURSH��%LRPDVV�DQG�%LRHQHUJ\����������������
�������±����

/LHEKROG��$�0���0F'RQDOG��:�/���%HUJGDKO��'���0DVWUR��9�&��������
,QYDVLRQ�E\�H[RWLF�IRUHVW�SHVWV��D�WKUHDW�WR�IRUHVW�HFRV\VWHPV��)RUHVW�
6FLHQFH�0RQRJUDSK�������±���

/LHX[��0�+��������'RPLQDQW�SROOHQ�W\SHV�UHFRYHUHG�IURP�FRPPHUFLDO�
/RXLVLDQD�KRQH\V��(FRQRPLF�%RWDQ\��������±���

/LSSLQFRWW��&�/��������(IIHFWV�RI�,PSHUDWD�F\OLQGULFD��/���%HDXY��
�FRJRQJUDVV��LQYDVLRQ�RI�¿UH�UHJLPH�LQ�)ORULGD�VDQGKLOO��86$���1DWXUDO�
$UHDV�-RXUQDO���������±����

/LX��&���%HUU\��3�0���'DZVRQ��7�3���3HDUVRQ��5�*��������6HOHFWLQJ�
WKUHVKROGV�RI�RFFXUUHQFH�LQ�WKH�SUHGLFWLRQ�RI�VSHFLHV�GLVWULEXWLRQV��
(FRJUDSK\���������±����

/RER��-�0���-LPpQH]�9DOYHUGH��$���5HDO��5��������$8&��D�PLVOHDGLQJ�
PHDVXUH�RI�WKH�SHUIRUPDQFH�RI�SUHGLFWLYH�GLVWULEXWLRQ�PRGHOV��*OREDO�
(FRORJ\�DQG�%LRJHRJUDSK\�������������

/RHZHQVWHLQ��1�-���/RHZHQVWHLQ��(�)��������1RQ�QDWLYH�SODQWV�LQ�WKH�
XQGHUVWRU\�RI�ULSDULDQ�IRUHVWV�DFURVV�D�ODQG�XVH�JUDGLHQW�LQ�WKH�6RXWKHDVW��
8UEDQ�(FRV\VWHPV�������±���

/RJDQ��5�+���+RYHODQG��&�6���'RQQHOO\��(�'��������$�JHUPLQDWLRQ�LQKLELWRU�
LQ�WKH�VHHGFRDW�RI�VHULFHD�>/HVSHGH]D�FXQHDWD��'XPRQW��*��'RQ@��
$JURQRP\�-RXUQDO���������±����

/XJLQEXKO��-�0���+DUYH\��7�(���*UHHQ��-�7���-U��>DQG�RWKHUV@��������8VH�
RI�JRDWV�DV�ELRORJLFDO�DJHQWV�IRU�WKH�UHQRYDWLRQ�RI�SDVWXUHV�LQ�WKH�
$SSDODFKLDQ�UHJLRQ�RI�WKH�8QLWHG�6WDWHV��$JURIRUHVWU\���������±����

/XNHQ��-�2���7KLHUHW��-�:��������$PXU�KRQH\VXFNOH��LWV�IDOO�IURP�JUDFH��
%LRVFLHQFH��������±����

0DF'RQDOG��*�(��������&RJRQJUDVV��,PSHUDWD�F\OLQGULFD�±ELRORJ\��
HFRORJ\��DQG�PDQDJHPHQW��&ULWLFDO�5HYLHZV�LQ�3ODQW�6FLHQFH�����������������
�������±����

0DFN��5���6LPEHUORII��'���/RQVGDOH��:��>DQG�RWKHUV@��������%LRWLF�LQYDVLRQV���
FDXVHV��HSLGHPLRORJ\��JOREDO�FRQVHTXHQFHV�DQG�FRQWURO��,VVXHV�LQ�
(FRORJ\������±���

0DGGR[��9���%\UG��-���-U���6HUYLVV��%��������,GHQWL¿FDWLRQ�DQG�FRQWURO�RI�
LQYDVLYH�SULYHWV��/LJXVWUXP�VSS���LQ�WKH�PLGGOH�6RXWKHUQ�8QLWHG�6WDWHV��
,QYDVLYH�3ODQW�6FLHQFH�DQG�0DQDJHPHQW��������±����

0DQHO��6���:LOOLDPV��+�&���2UPHURG��6�-��������(YDOXDWLQJ�SUHVHQFH��
DEVHQFH�PRGHOV�LQ�HFRORJ\��WKH�QHHG�WR�DFFRXQW�IRU�SUHYDOHQFH��-RXUQDO�
RI�$SSOLHG�(FRORJ\���������±����

0DUWLQ��0�5���7LSSLQJ��3�:���6LFNPDQ��-�2��������,QYDVLRQ�E\�DQ�H[RWLF�
WUHH�DOWHUV�DERYH�DQG�EHORZJURXQG�HFRV\VWHP�FRPSRQHQWV��%LRORJLFDO�
,QYDVLRQV����������±�����

0DUYLQ��'�&���%UDGOH\��%�$���:LOFRYH��'�6��������:HE�EDVHG�UHJLRQDO�
PDSSLQJ�RI�SODQW�LQYDVLRQ�EDVHG�RQ�H[SHUW�RSLQLRQ��KWWS���LQYDVLYH�
SULQFHWRQ�HGX��>'DWH�DVVHVVHG��-DQXDU\��������@�

0F1DE��:�+���/RIWLV��'�/��������3UREDELOLW\�RI�RFFXUUHQFH�DQG�KDELWDW�
IHDWXUHV�IRU�RULHQWDO�ELWWHUVZHHW�LQ�DQ�RDN�IRUHVW�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQ�0RXQWDLQV��86$��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��������
�������±���

0F3KHUVRQ��*�5��������/LQNLQJ�VFLHQFH�DQG�PDQDJHPHQW�WR�PLWLJDWH�
LPSDFWV�RI�QRQQDWLYH�SODQWV��:HHG�7HFKQRORJ\����������±�����

0HGDO��-���%XVWDPHQWH��1���2YHUKROW��:�$��>DQG�RWKHUV@��������%LRORJLFDO�
FRQWURO�RI�WURSLFDO�VRGD�DSSOH��6RODQDFHDH��LQ�)ORULGD��SRVW�UHOHDVH�
HYDOXDWLRQ��)ORULGD�(QWRPRORJLVW���������±����

0HHNLQV��-�)���0F&DUWK\��%�&��������(IIHFW�RI�HQYLURQPHQWDO�YDULDWLRQ�
RQ�WKH�LQYDVLYH�VXFFHVV�RI�D�QRQLQGLJHQRXV�IRUHVW�KHUE��(FRORJLFDO�
$SSOLFDWLRQV����������±�����

0HUULDP��5�:��������7KH�DEXQGDQFH��GLVWULEXWLRQ�DQG�HGJH�DVVRFLDWLRQV�RI�
VL[�QRQ�LQGLJHQRXV��KDUPIXO�SODQWV�DFURVV�1RUWK�&DUROLQD��-RXUQDO�RI�WKH�
7RUUH\�%RWDQLFDO�6RFLHW\����������±����

0HUULDP��5�:���)HLO��(��������7KH�SRWHQWLDO�LPSDFW�RI�DQ�LQWURGXFHG�VKUXE�
RQ�QDWLYH�SODQWV�GLYHUVLW\�DQG�IRUHVW�UHJHQHUDWLRQ��%LRORJLFDO�,QYDVLRQV��
������±����

0HVVLQJ��5�+���:ULJKW��0�*��������%LRORJLFDO�FRQWURO�RI�LQYDVLYH�VSHFLHV��
VROXWLRQ�RU�SROOXWLRQ"�)URQWLHUV�RI�(FRORJ\�DQG�(QYLURQPHQW��������±����

0H\HUVRQ��/�$���5HDVHU��-�.��������%LRLQYDVLRQV��ELRWHUURULVP��DQG�
ELRVHFXULW\��)URQWLHUV�RI�(FRORJ\�DQG�(QYLURQPHQW��������±����

0LOOHU��-�+��������$LODQWKXV�DOWLVVLPD��0LOO���6ZLQJOH��$LODQWKXV��
6LPDURXEDFHDH��4XDVVLD�IDPLO\��,Q��6LOYLFV�RI�1RUWK�$PHULFD��
+DUGZRRGV��$JULF��+DQGE�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�����±�����9RO����



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

0LOOHU��-�+��������1RQQDWLYH�LQYDVLYH�SODQWV�RI�VRXWKHUQ�IRUHVWV��D�¿HOG�
JXLGH�IRU�LGHQWL¿FDWLRQ�DQG�FRQWURO��*HQ��7HFK��5HS��656±����$VKHYLOOH��
1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����S��KWWS���ZZZ�VUV�IV�XVGD�JRY�¿D�PDQXDO�H[RWLFBSHVWBSODQWV�
KWP��>'DWH�DFFHVVHG��-XO\��������@�

0LOOHU��-�+���&KDPEOLVV��(�%���/RHZHQVWHLQ��1�-������D��VOLJKWO\�UHYLVHG�
�������$�¿HOG�JXLGH�IRU�WKH�LGHQWL¿FDWLRQ�RI�LQYDVLYH�SODQWV�LQ�VRXWKHUQ�
IRUHVWV��*HQ��7HFK��5HS��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

0LOOHU��-�+���0DQQLQJ��6���(QORH��6�)������E��VOLJKWO\�UHYLVHG��������$�¿HOG�
JXLGH�IRU�WKH�PDQDJHPHQW�RI�LQYDVLYH�SODQWV�LQ�VRXWKHUQ�IRUHVWV��*HQ��
7HFK��5HS��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

0LOOHU��-�+���(GZDUGV��%��������.XG]X��ZKHUH�GLG�LW�FRPH�IURP"�$QG�KRZ�
FDQ�ZH�VWRS�LW"�6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\��������±����

0LOOHU��-�+���6FKHOKDV��-��������$GDSWLYH�FROODERUDWLYH�UHVWRUDWLRQ��D�NH\�
FRQFHSW�IRU�LQYDVLYH�SODQW�PDQDJHPHQW��,Q��.RKOL��5�.���6LQJK��-�3���
%DWLVK��'�5���-RVH��6���HGV��,QYDVLYH�SODQWV�DQG�IRUHVW�HFRV\VWHPV��%RFD�
5DWRQ��)/��&5&�3UHVV�����±�����&KDSWHU����

0RUDQ��9�&���+RIIPDQQ��-�+���=LPPHUPDQQ��+�*��������%LRORJLFDO�FRQWURO��
RI�LQYDVLYH�DOLHQ�SODQWV�LQ�6RXWK�$IULFD��QHFHVVLW\��FLUFXPVSHFWLRQ��DQG�
VXFFHVV��)URQWLHUV�RI�(FRORJ\�DQG�(QYLURQPHQW�������±���

0RUJDQ��(�&���2YHUKROW��:�$��������3RWHQWLDO�DOOHORSDWKLF�HIIHFWV�RI��
%UD]LOLDQ�SHSSHU�>�6FKLQXV�WHUHELQWKLIROLXV��5DGGL��$QDFDUGLDFHDH�@�
DTXHRXV�H[WUDFW�RQ�JHUPLQDWLRQ�DQG�JURZWK�RI�VHOHFWHG�)ORULGD�QDWLYH�
SODQWV��-RXUQDO�RI�WKH�7RUUH\�%RWDQLFDO�6RFLHW\���������±���

0RUVH��/�(���5DQGDOO��-�0���%HQWRQ��1��>DQG�RWKHUV@��������$Q�LQYDVLYH�
VSHFLHV�DVVHVVPHQW�SURWRFRO��HYDOXDWLQJ�QRQ�QDWLYH�SODQWV�IRU�WKHLU�
LPSDFW�RQ�ELRGLYHUVLW\��9HUVLRQ����$UOLQJWRQ��9$��1DWXUH6HUYH��KWWS���
ZZZ�QDWXUHVHUYH�RUJ�OLEUDU\�LQYDVLYH6SHFLHV$VVHVVPHQW3URWRFRO�SGI��
>'DWH�DFFHVVHG��2FWREHU��������@�

0RUWRQ��-�)��������3HVWLIHURXV�VSUHDG�RI�PDQ\�RUQDPHQWDO�DQG�IUXLW�VSHFLHV�
LQ�VRXWK�)ORULGD��3URFHHGLQJV�)ORULGD�6WDWH�+RUWLFXOWXUDO�6RFLHW\����������
�������±����

0RUWRQ��-�)��������%UD]LOLDQ�SHSSHU²LWV�LPSDFW�RQ�SHRSOH��DQLPDOV�DQG�WKH�
HQYLURQPHQW��(FRQRPLF�%RWDQ\���������±����

0RVHU��:�.���%DUQDUG��(�/���%LOOLQJV��5�)��>DQG�RWKHUV@��������,PSDFWV�RI�
QRQQDWLYH�LQYDVLYH�VSHFLHV�RQ�8�6��IRUHVWV�DQG�UHFRPPHQGDWLRQV�IRU�
SROLF\�DQG�PDQDJHPHQW��-RXUQDO�RI�)RUHVWU\����������±����

0XHOOHU��7�&���5RELQVRQ��'�.���%HHOHU��-�(��>DQG�RWKHUV@��������'LRVFRUHD�
RSSRVLWLIROLD�/��SKHQRW\SLF�HYDOXDWLRQV�DQG�FRPSDULVRQ�RI�FRQWURO�
VWUDWHJLHV��:HHG�7HFKQRORJ\���������±����

0XOODKH\��-�-��������7URSLFDO�VRGD�DSSOH��6RODQXP�YLDUXP�'XQDO���D�
ELRORJLFDO�SROOXWDQW�WKUHDWHQLQJ�)ORULGD��&DVWDQHD���������±����

0XQJHU��*�7��������(ODHDJQXV�XPEHOODWD��,Q��)LUH�HIIHFWV�,QIRUPDWLRQ�
6\VWHP��>2QOLQH@��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��
5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ��)LUH�6FLHQFHV�/DERUDWRU\��3URGXFHU���
KWWS���ZZZ�IV�IHG�XV�GDWDEDVH�IHLV���>'DWH�DFFHVVHG��'HFHPEHU���������@�

1DWLRQDO�,QYDVLYH�6SHFLHV�&RXQFLO��������0HHWLQJ�WKH�LQYDVLYH�VSHFLHV�
FKDOOHQJH��PDQDJHPHQW�SODQ��:DVKLQJWRQ��'&��1DWLRQDO�,QYDVLYH�
6SHFLHV�&RXQFLO�����S�

1HOVRQ��*��������7UHHV�RI�)ORULGD��$�UHIHUHQFH�DQG�¿HOG�JXLGH��6DUDVRWD��
)/��3LQHDSSOH�3UHVV������S��

1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��1&68���������)ORUD�RI�WKH�6RXWKHDVWHUQ�
8QLWHG�6WDWHV��KWWS���ZZZ�KHUEDULXP�XQF�HGX�VHÀRUD�DERXW�KWP��>'DWH�
DFFHVVHG��2FWREHU���������@�

1DWLRQDO�5HVHDUFK�&RXQFLO��15&���������3UHGLFWLQJ�LQYDVLRQV�RI�
QRQLQGLJHQRXV�SODQWV�DQG�SODQW�SHVWV��:DVKLQJWRQ��'&��1DWLRQDO�
$FDGHP\�3UHVV������S�

1X]]R��9��������,QYDVLRQ�SDWWHUQ�RI�WKH�KHUE�JDUOLF�PXVWDUG��$OOLDULD�
SHWLRODWD��LQ�KLJK�TXDOLW\�IRUHVWV��%LRORJLFDO�,QYDVLRQV��������±����

2¶%ULHQ��5�(���6NHOWRQ��'�:��������7KH�SURGXFWLRQ�DQG�XWLOL]DWLRQ�RI�
NXG]X��6WDWLRQ�%XOOHWLQ������6WDUNYLOOH��06��0LVVLVVLSSL�6WDWH�&ROOHJH�
$JULFXOWXUDO�([SHULPHQW�����S�

2VZDOW��&�0���2VZDOW��6�1���&ODWWHUEXFN��:�.��������(IIHFWV�RI�
0LFURVWHJLXP�YLPLQHXP��7ULQ���$��&DPXV�RQ�QDWLYH�ZRRG\�VSHFLHV�
GHQVLW\�DQG�GLYHUVLW\�LQ�D�SURGXFWLYH�PL[HG�KDUGZRRG�IRUHVW�LQ�
7HQQHVVHH��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW����������±����

2VZDOW��6�1��������&KLQHVH�WDOORZ��7ULDGLFD�VHELIHUD��/���6PDOO��SRSXODWLRQ�
H[SDQVLRQ�LQ�/RXLVLDQD��HDVW�7H[DV��DQG�0LVVLVVLSSL��5HV��1RWH�656±����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ����S�

3DSSHUW��5�$���+DPULFN��-�/���'RQRYDQ��/�$��������*HQHWLF�YDULDWLRQ�LQ�
3XHUDULD�OREDWD��)DEDFHDH���DQ�LQWURGXFHG��FORQDO��LQYDVLYH�SODQW�RI�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��$PHULFDQ�-RXUQDO�RI�%RWDQ\����������±�����

3DWWHUVRQ��'�7���0F*RZDQ��7�0���0XOODKH\��-�-���:HVWEURRNV��5�*��������
(IIHFWV�RI�WHPSHUDWXUH�DQG�SKRWRSHULRG�RQ�WURSLFDO�VRGD�DSSOH�DQG�LWV�
SRWHQWLDO�UDQJH�LQ�WKH�8�6��:HHG�6FLHQFH���������±����

3DWWLVRQ��5�5���0DFN��5�1��������3RWHQWLDO�GLVWULEXWLRQ�RI�WKH�LQYDVLYH�
WUHH�7ULDGLFD�VHELIHUD��(XSKRUELDFHDH��LQ�WKH�8QLWHG�6WDWHV��HYDOXDWLQJ�
&/,0(;�SUHGLFWLRQV�ZLWK�¿HOG�WULDOV��*OREDO�&KDQJH�%LRORJ\������
���±����

3DWWLVRQ��5�5���0DFN��5�1��������(QYLURQPHQWDO�FRQVWUDLQWV�RQ�WKH�LQYDVLRQ�
RI�7ULDGLFD�VHELIHUD�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��DQ�H[SHULPHQWDO�¿HOG�
DVVHVVPHQW��2HFRORJLD����������±����

3HQJ��1���3UDVDLQ��-���'DL��<��>DQG�RWKHUV@��������&KURQLF�GLHWDU\�NXG]X�
LVRÀDYRQHV�LPSURYH�FRPSRQHQWV�RI�PHWDEROLF�V\QGURPH�LQ�VWURNH�SURQH�
VSRQWDQHRXVO\�K\SHUWHQVLYH�UDWV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�
&KHPLVWU\����������±�����

3HUULQJV��&���:LOOLDPVRQ��0���%DUELHU��(�%��>DQG�RWKHUV@��������%LRORJLFDO�
LQYDVLRQ�ULVNV�DQG�WKH�SXEOLF�JRRG��DQ�HFRQRPLF�SHUVSHFWLYH��
&RQVHUYDWLRQ�(FRORJ\��KWWS���ZZZ�HFRORJ\DQGVRFLHW\�RUJ�YRO��LVV��DUW����
>'DWH�DFFHVVHG��'HFHPEHU��������@�

3IHLIIHU��-�0���9RHNV��5�$��������%LRORJLFDO�LQYDVLRQV�DQG�ELRFXOWXUDO�
GLYHUVLW\��OLQNLQJ�HFRORJLFDO�DQG�FXOWXUDO�V\VWHPV��(QYLURQPHQWDO�
&RQVHUYDWLRQ���������±����

3KLOOLSV��6�-���$QGHUVRQ��5�3���6FKDSLUH��5�(��������0D[LPXP�HQWURS\�
PRGHOLQJ�RI�VSHFLHV�JHRJUDSKLF�GLVWULEXWLRQV��(FRORJLFDO�0RGHOOLQJ��
��������±����

3LHWHUV��$�-��������6HULFHD�DQG�RWKHU�SHUHQQLDO�OHVSHGH]DV�IRU�IRUDJH�DQG�
VRLO�FRQVHUYDWLRQ��&LUF�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�����S�

3LPHQWHO��'���HG��������%LRORJLFDO�LQYDVLRQV��HFRQRPLF�DQG�HQYLURQPHQWDO�
FRVWV�RI�DOLHQ�SODQW��DQLPDO��DQG�PLFUREH�VSHFLHV��:DVKLQJWRQ��'&��&5&�
3UHVV������S�

3LPHQWHO��'���/DFK��/���=XQLJD��5���0RUULVRQ��'��������(QYLURQPHQWDO�
DQG�HFRQRPLF�FRVWV�RI�QRQLQGLJHQRXV�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��
%LRVFLHQFH��������±���

3ODVV��:�7��������$Q�HYDOXDWLRQ�RI�WUHHV�DQG�VKUXEV�IRU�SODQWLQJ�VXUIDFH�
PLQH�VSRLOV��5HV��3DSHU��1(±�����8SSHU�'DUE\��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ����S�

3RROHU��0�5���'L[��5�/���)HHO\��-��������,QWHUVSHFL¿F�K\EULGL]DWLRQ�EHWZHHQ�
WKH�QDWLYH�ELWWHUVZHHW��&HODVWUXV�VFDQGHQV��DQG�WKH�LQWURGXFHG�LQYDVLYH�
VSHFLHV��&��RUELFXODWXV��6RXWKHDVWHUQ�1DWXUDOLVW�������±���

35,60�&OLPDWH�*URXS��2UHJRQ�6WDWH�8QLYHUVLW\��1RUWKZHVW�$OOLDQFH�IRU�
&RPSXWDWLRQDO�6FLHQFH�	�(QJLQHHULQJ�������35,60�&OLPDWH�*URXS�
0DSV�DQG�'DWD��KWWS���ZZZ�SULVP�RUHJRQVWDWH�HGX���>'DWH�DFFHVVHG��
0DUFK���������@��



���
&+$37(5������7KH�,QYDVLRQ�RI�6RXWKHUQ�)RUHVWV�E\�1RQQDWLYH�3ODQWV

5DGIRUG��$�(���$KOHV��(�+���%HOO��&�5��������*XLGH�WR�WKH�YDVFXODU�ÀRUD�RI�WKH�
&DUROLQDV��&KDSHO�+LOO��1&��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV������S�

5DQGDOO��-�0��������3DUWQHULQJ�WR�PXWXDO�EHQH¿W��,Q��+DUSHU�/RUH��
%�/���-RKQVRQ��0���6NLQQHU��0�:���HGV��5RDGVLGH�ZHHG�PDQDJHPHQW��
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��)HGHUDO�+LJKZD\�
$GPLQLVWUDWLRQ��������

5DQGDOO��-�0���0DULQHOOL��-���HGV��������,QYDVLYH�SODQWV��ZHHGV�RI�WKH�JOREDO�
JDUGHQ��+DQGE�������%URRNO\Q��1<��%URRNO\Q�%RWDQLF�*DUGHQ������S�

5HKGHU��$��������0DQXDO�RI�FXOWLYDWHG�WUHHV�DQG�VKUXEV��1HZ�<RUN��
0DF0LOODQ�3XEOLVKLQJ�&R���,QF������S��

5HQQH��,�-���%DUURZ��:�&���-RKQVRQ�5DQGDOO��/�$���%ULGJHV��:�&��������
*HQHUDOL]HG�DYLDQ�GLVSHUVDO�V\QGURPH�FRQWULEXWHV�WR�&KLQHVH�WDOORZ�
WUHH��6DSLXP�VHELIHUXP��(XSKRUELDFHDH��LQYDVLYHQHVV��'LYHUVLW\�DQG�
'LVWULEXWLRQV��������±����

5HQQH��,�-���*DXWKUHDX[��6�$��-U���*UHVKDP��&�+��������6HHG�GLVSHUVDO�RI�
WKH�&KLQHVH�WDOORZ�WUHH�>6DSLXP�VHELIHUXP��/���5R[E�@�E\�ELUGV�LQ�FRDVWDO�
6RXWK�&DUROLQD��$PHULFDQ�0LGODQG�1DWXUDOLVW����������±����

5HQZLFN��-�$�$���=KDQJ��:���+DULEDO��0��>DQG�RWKHUV@��������'XDO�FKHPLFDO�
EDUULHUV�SURWHFW�D�SODQW�DJDLQVW�GLIIHUHQW�ODUYDO�VWDJHV�RI�DQ�LQVHFW��
-RXUQDO�RI�&KHPLFDO�(FRORJ\����������±�����

5REHUWV��.�-���$QGHUVRQ��5�&��������(IIHFW�RI�JDUOLF�PXVWDUG�>$OOLDULD�
SHWLRODWD��%HLE��&DYDUD�	�*UDQGH�@�H[WUDFWV�RQ�SODQWV�DQG�DUEXVFXODU�
P\FRUUKL]DO��$0��IXQJL��$PHULFDQ�0LGODQG�1DWXUDOLVW����������±����

5RGJHUV��&�/���6KDNH��5�(��������6XUYH\�RI�YDVFXODU�SODQWV�LQ�%HDUFDPS�
&UHHN�ZDWHUVKHG��&DVWDQHD���������±����

5RJHUV��9�/���6WLQVRQ��.�$���)LQ]L��$�&��������5HDG\�RU�QRW��JDUOLF�PXVWDUG�
LV�PRYLQJ�LQ��$OOLDULD�SHWLRODWD�DV�D�PHPEHU�RI�(DVWHUQ�1RUWK�$PHULFDQ�
IRUHVWV��%LR6FLHQFH���������±����

5RJHUV��:�(���6LHPDQQ��(��������(IIHFWV�RI�VLPXODWHG�KHUELYRU\�DQG�
UHVRXUFHV�RQ�&KLQHVH�WDOORZ�WUHH��6DSLXP�VHELIHUXP��(XSKRUELDFHDH��
LQYDVLRQ�RI�QDWLYH�FRDVWDO�SUDLULH��$PHULFDQ�-RXUQDO�RI�%RWDQ\������
���±����

6DJH��5�)���&RLQHU��+�$���:D\��'�$��>DQG�RWKHUV@��������.XG]X�>3XHUDULD�
PRQWDQD��/RXU���0HUU��YDULHW\�OREDWD@��D�QHZ�VRXUFH�RI�FDUERK\GUDWH�IRU�
ELRHWKDQRO�SURGXFWLRQ��%LRPDVV�DQG�%LRHQHUJ\��������±���

6DVHN��7�:���6WUDLQ��%�5��������(IIHFWV�RI�FDUERQ�GLR[LGH�HQULFKPHQW�RQ�WKH�
JURZWK�DQG�PRUSKRORJ\�RI�NXG]X��3XHUDULD�OREDWD���:HHG�6FLHQFH��
������±���

6DXHU��/�-��������7KH�RQFH�DQG�IXWXUH�IRUHVW��D�JXLGH�WR�IRUHVW�UHVWRUDWLRQ�
VWUDWHJLHV��:DVKLQJWRQ��'&��,VODQG�3UHVV������S�

6FKHOG��+�:���&RZOHV��-�5��������:RRG\�ELRPDVV�SRWHQWLDO�RI�WKH�&KLQHVH�
WDOORZ�WUHH��(FRQRPLF�%RWDQ\���������±����

6FKHOKDV��-���%XFN��/���*HLVOHU��&��������,QWURGXFWLRQ��WKH�FKDOOHQJH�RI�
DGDSWLYH�FROODERUDWLYH�PDQDJHPHQW��,Q��%XFN��/���*HLVOHU��&���6FKHOKDV��
-���:ROOHQEHUJ��(���HGV��%LRORJLFDO�GLYHUVLW\��EDODQFLQJ�LQWHUHVWV�WKURXJK�
DGDSWLYH�FROODERUDWLYH�PDQDJHPHQW��%RFD�5DWRQ��)/��&5&�3UHVV����±���

6FKLHUHQEHFN��.�$��������-DSDQHVH�KRQH\VXFNOH��/RQLFHUD�MDSRQLFD��DV�DQ�
LQYDVLYH�VSHFLHV��KLVWRU\��HFRORJ\��DQG�FRQWH[W��&ULWLFDO�5HYLHZV�LQ�3ODQW�
6FLHQFHV���������±����

6FKLWWOHU��(�-��������,QWURGXFWLRQ�WR�YLQFD�DONDORLGV��,Q��7D\ORU��:���
)DUQVZRUWK��1���HGV��7KH�YLQFD�DONDORLGV��1HZ�<RUN��0DULHO�'HNNHU��
,QF����±���

6FKPLGW��.�$���:KHODQ��&�-��������(IIHFWV�RI�H[RWLF�/RQLFHUD�DQG�5KDPQXV�
RQ�VRQJELUG�QHVW�SUHGDWLRQ��&RQVHUYDWLRQ�%LRORJ\����������±�����

6FXUORFN��-�0�2���'D\WRQ��'�&���+DPHV��%��������%DPERR��DQ�RYHUORRNHG�
ELRPDVV�UHVRXUFH"�251/�70±����������2DN�5LGJH��71��2DN�5LGJH�
1DWLRQDO�/DERUDWRU\�����S�

6KHOWRQ��0�*���&DLQ��0�'��������3RWHQWLDO�FDUU\�RYHU�RI�VHHGV�IURP����
FRPPRQ�VKUXE�DQG�YLQH�FRPSHWLWRUV�RI�OREOROO\�DQG�VKRUWOHDI�SLQHV��
&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK���������±����

6KXOPDQ��%�:���0DWWLFH��-�'���&DLQ��0�'���*EXU��(�(��������(YLGHQFH�IRU�
DOOHORSDWKLF�LQWHUIHUHQFH�RI�-DSDQHVH�KRQH\VXFNOH��/RQLFHUD�MDSRQLFD��WR�
OREOROO\�DQG�VKRUWOHDI�SLQH�UHJHQHUDWLRQ��:HHG�6FLHQFH���������±����

6KXSH��7�)���*URRP��/�+���(EHUKDUGW��7�/��>DQG�RWKHUV@��������0HFKDQLFDO�
DQG�SK\VLFDO�SURSHUWLHV�RI�FRPSRVLWH�SDQHOV�PDQXIDFWXUHG�IURP�&KLQHVH�
WDOORZ�WUHH�IXUQLVK��)RUHVW�3URGXFWV�-RXUQDO��������±���

6KXUWOHII��:���$R\DJL��$��������7KH�ERRN�RI�NXG]X��D�FXOLQDU\�DQG�KHDOLQJ�
JXLGH��:D\QH��1-��$YHU\�3XEOLVKLQJ�*URXS�,QF������S�

6KXVWHU��:�'���+HUPV��&�3���)UH\��0�1��>DQG�RWKHUV@��������&RPSDULVRQ�
RI�VXUYH\�PHWKRGV�IRU�DQ�LQYDVLYH�SODQW�DW�WKH�VXEZDWHUVKHG�OHYHO��
%LRORJLFDO�,QYDVLRQV��������±����

6LHJ��&�+���'HQVORZ��-�6���+XHEQHU��&�'���0LOOHU��-�+��������7KH�UROH�
RI�WKH�)RUHVW�6HUYLFH�LQ�QRQQDWLYH�LQYDVLYH�SODQW�UHVHDUFK��,Q��'L[��
0�(���%ULWWRQ��.���HGV��$�G\QDPLF�LQYDVLYH�VSHFLHV�UHVHDUFK�YLVLRQ��
RSSRUWXQLWLHV�DQG�SULRULWLHV�����±����*HQ��7HFK��5HS��:2±����
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����±���

6LHPDQQ��(���5RJHUV��:�(��������5HGXFHG�UHVLVWDQFH�RI�LQYDVLYH�YDULHWLHV�
RI�WKH�DOLHQ�WUHH�6DSLXP�VHELIHUXP�WR�D�JHQHUDOLVW�KHUELYRUH��2HFRORJLD��
��������±����

6LPEHUORII��'��������,PSDFWV�RI�LQWURGXFHG�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��
&RQVHTXHQFHV������±����

6LPEHUORII��'��������%LRORJLFDO�LQYDVLRQV²KRZ�DUH�WKH\�DIIHFWLQJ�XV��DQG�
ZKDW�FDQ�ZH�GR�DERXW�WKHP"�:HVWHUQ�1RUWK�$PHULFDQ�1DWXUDOLVW������
���±����

6LPEHUORII��'���,QJULG��0�3���:LQGOH��3�1��������,QWURGXFHG�VSHFLHV�SROLF\���
PDQDJHPHQW��DQG�IXWXUH�UHVHDUFK�QHHGV��)URQWLHUV�RI�(FRORJ\�DQG�
(QYLURQPHQW�������±���

6NXOPDQ��%�:���0DWWLFH��-�'���&DLQ��0�'���*EXU��(�(��������(YLGHQFH�IRU�
DOOHORSDWKLF�LQWHUIHUHQFH�RI�-DSDQHVH�KRQH\VXFNOH��/RQLFHUD�MDSRQLFD��WR�
OREOROO\�DQG�VKRUWOHDI�SLQH�UHJHQHUDWLRQ��:HHG�6FLHQFH���������±����

6ODXJKWHU��%�6���+RFKVWHGOHU��:�:���*RUFKRY��'�/���&DUOVRQ��$�0��������
5HVSRQVH�RI�$OOLDULD�SHWLRODWD��JDUOLF�PXVWDUG��WR�¿YH�\HDUV�RI�IDOO�
KHUELFLGH�DSSOLFDWLRQ�LQ�D�VRXWKHUQ�2KLR�GHFLGXRXV�IRUHVW��-RXUQDO�RI�WKH�
7RUUH\�%RWDQLFDO�6RFLHW\���������±���

6PLWK��$�(��������,QWHUIHUHQFH�ZLWK�OREOROO\�SLQH��3LQXV�WDHGD��VHHGOLQJ�
JURZWK�E\�WKUHH�JUDVV�VSHFLHV��:HHG�7HFKQRORJ\��������±����

6WDSDQLDQ��0�$���6XQGEHUJ��6�'���%DXPJDUGHQ��*�$���/LVWRQ��$��������
$OLHQ�SODQW�VSHFLHV�FRPSRVLWLRQ�DQG�DVVRFLDWLRQ�ZLWK�DQWKURSRJHQLF�
GLVWXUEDQFH�LQ�1RUWK�$PHULFDQ�IRUHVWV��3ODQW�(FRORJ\���������±���

6WRKOJUHQ��7���%LQNOH\��'���&KRQJ��*��>DQG�RWKHUV@��������([RWLF�
SODQW�VSHFLHV�LQYDGH�KRW�VSRWV�RI�QDWLYH�SODQW�GLYHUVLW\��(FRORJLFDO�
0RQRJUDSKV��������±���

6WURPD\HU��.�$�.���:DUUHQ��5�-���-RKQVRQ��$�6��>DQG�RWKHUV@��������&KLQHVH�
SULYHW�DQG�WKH�IHHGLQJ�HFRORJ\�RI�ZKLWH�WDLOHG�GHHU��WKH�UROH�RI�DQ�H[RWLF�
SODQW��-RXUQDO�RI�:LOGOLIH�0DQDJHPHQW����������±�����

6WXUNLH��'�*���*ULPHV��-�&��������.XG]X��LWV�YDOXH�DQG�XVH�LQ�$ODEDPD��
&LUFXODU�����$XEXUQ��$/��$XEXUQ�8QLYHUVLW\��$JULFXOWXUDO�([SHULPHQW�
6WDWLRQ�RI�WKH�$ODEDPD�3RO\WHFKQLF�,QVWLWXWH�����S�

6ZHDULQJHQ��-�0��������(QJOLVK�LY\�IDFW�VKHHW��3ODQW�&RQVHUYDWLRQ�
$OOLDQFH¶V�$OLHQ�3ODQW�:RUNLQJ�*URXS��OHDVW�ZDQWHG�SODQWV����S��KWWS���
ZZZ�QSV�JRY�SODQWV�DOLHQ�IDFW�KHKH��KWP��>'DWH�DFFHVVHG���
-XO\���������@�

6ZLQJOH��:�7��������7KH�HDUO\�(XURSHDQ�KLVWRU\�DQG�WKH�ERWDQLFDO�QDPH�
RI�WKH�WUHH�RI�KHDYHQ��$LODQWKXV�DOWLVVLPD��-RXUQDO�RI�WKH�:DVKLQJWRQ�
$FDGHP\�RI�6FLHQFHV�������������

7DERU��3��������6HHG�SURGXFWLRQ�RI�NXG]X��3XHUDULD�WKXQEHUJLDQD��LQ�
WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV�GXULQJ�������$PHULFDQ�6RFLHW\�RI�
$JURQRP\����������

7DERU��3��������&RJRQJUDVV��,PSHUDWD�F\OLQGULFD��/���%HDXY���LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��$JURQRP\�-RXUQDO����������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7DERU��3��������&RPPHQWV�RQ�FRJRQ�DQG�WRUSHGRJUDVVHV��$�FKDOOHQJH�WR�
ZHHG�ZRUNHUV��:HHGV��������±����

7DQJ��5�&���&DUSHQWHU��6�%���:LWWZHU��5�)��>DQG�RWKHUV@��������3DXORZQLD±D�
FURS�WUHH�IRU�ZRRG�SURGXFWV�DQG�UHFODPDWLRQ�RI�VXUIDFH�PLQHG�ODQG��
6RXWKHUQ�-RXUQDO�$SSOLHG�)RUHVWU\�������±���

7HQQHVVHH�([RWLF�3HVW�3ODQW�&RXQFLO��71±(33&���������7HQQHVVHH�H[RWLF�
SODQW�PDQDJHPHQW�PDQXDO��1DVKYLOOH��71��7HQQHVVHH�([RWLF�3HVW�3ODQW�
&RXQFLO��:DUQHU�3DUNV�1DWXUH�&HQWHU������S�

7RXFKHWWH��%�:���5RPDQHOOR��*�$��������*URZWK�DQG�ZDWHU�UHODWLRQV�LQ�D�
FHQWUDO�1RUWK�&DUROLQD�SRSXODWLRQ�RI�0LFURVWHJLXP�YLPLQHXP��7ULQ���$��
&DPXV��%LRORJLFDO�,QYDVLRQV���������±����

7UXVW\��-�/���*RHUW]HQ��/�5���=LSSHUHU��:�&���/RFNDE\��%�*��������
,QYDVLYH�ZLVWHULD�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��JHQHWLF�GLYHUVLW\��
K\EULGL]DWLRQ�DQG�WKH�UROH�RI�XUEDQ�FHQWHUV��8UEDQ�(FRORJ\���
�������±����

7XUQHU��1�-���YRQ�$GHUNDV��3��������7KH�1RUWK�$PHULFDQ�JXLGH�WR�FRPPRQ�
SRLVRQRXV�SODQWV�DQG�PXVKURRPV��3RUWODQG��25��7LPEHU�3UHVV������S�

8O\VKHQ��0�'���+RUQ��6���+DQXOD��-�/��������5HVSRQVH�RI�EHHWOHV�
�&ROHRSWHUD��DW�WKUHH�KHLJKWV�WR�WKH�H[SHULPHQWDO�UHPRYDO�RI�DQ�LQYDVLYH�
VKUXE��&KLQHVH�SULYHW��/LJXVWUXP�VLQHQVH���IURP�ÀRRGSDLQ�IRUHVWV��
%LRORJLFDO�,QYDVLRQV����������±�����

8QLYHUVLW\�RI�)ORULGD��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��������
7$0(�PHODOHXFD��VROXWLRQV�IRU�\RXU�OLIH�:HE�VLWH��KWWS���WDPH�LIDV�XÀ�
HGX���>'DWH�DFFHVVHG��-XQH���������@�

8�6��&HQVXV�%XUHDX��*HRJUDSK\�'LYLVLRQ��������&HQVXV������7,*(5��
/LQH¿OHV��KWWS���ZZZ�FHQVXV�JRY�JHR�ZZZ�WLJHU�WJUFG����WJU���FG�
KWPO��>'DWH�DFFHVVHG��'HFHPEHU���������@�

8�6��&RQJUHVV��2I¿FH�RI�7HFKQRORJ\�$VVHVVPHQW��27$���������+DUPIXO�
QRQ�LQGLJHQRXV�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��27$±)±�����:DVKLQJWRQ��
'&��8�6��*RYHUQPHQW�3ULQWLQJ�2I¿FH������S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������D��1RQQDWLYH�LQYDVLYH�
SODQW�GDWD�WRRO��KWWS���VUV¿D��IV�IHG�XV�GDWDBFHQWHU�LQGH[�VKWPO��>'DWH�
DFFHVVHG��-DQXDU\��@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������E��1RQQDWLYH�LQYDVLYH�
VSHFLHV�RI�VRXWKHUQ�IRUHVWV�DQG�JUDVVODQGV��FRPSLOHG�E\�D�VRXWKHUQ�
UHJLRQDO�WDVN�IRUFH�IRU�WKH�DVVHVVPHQW�RI�QRQQDWLYH�LQYDVLYH�VSHFLHV��
KWWS���ZZZ�LQYDVLYH�RUJ�VRXWK�WDVNIRUFH�KWPO��>'DWH�DFFHVVHG��-XQH�����
����@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1DWXUDO�5HVRXUFHV�
&RQVHUYDWLRQ�6HUYLFH��������7KH�3/$176�GDWDEDVH��KWWS���SODQWV�XVGD�
JRY��>'DWH�DFFHVVHG��-XO\���������@�

9DXJKQ��6�)���%HUKRZ��0�$��������$OOHORFKHPLFDOV�LVRODWHG�IURP�WLVVXHV�
RI�WKH�LQYDVLYH�JDUOLF�PXVWDUG��$OOLDULD�SHWLRODWD���-RXUQDO�RI�&KHPLFDO�
(FRORJ\����������±�����

9HOOHQG��0��������$�SHVW�DQG�DQ�LQYDGHU��ZKLWH�WDLOHG�GHHU��2GRFRLOHXV�
YLUJLQLDQXV�=LPP���DV�D�VHHG�GLVSHUVDO�DJHQW�IRU�KRQH\VXFNOH�VKUXEV�
�/RQFHULD�/����1DWXUDO�$UHDV�-RXUQDO���������±����

9ROLQ��-�&���/RWW��0�6���0XVV��-�'���2ZHQ��'��������3UHGLFWLQJ�UDSLG�
LQYDVLRQ�RI�WKH�)ORULGD�(YHUJODGHV�E\�2OG�:RUOG�FOLPELQJ�IHUQ�
�/\JRGLXP�PLFURSK\OOXP���'LYHUVLW\�DQG�'LVWULEXWLRQV���������±����

9RQ�GHU�/LSSH��0���.RZDULN��,��������/RQJ�GLVWDQFH�GLVSHUVDO�RI�SODQWV�
E\�YHKLFOHV�DV�D�GULYHU�RI�SODQW�LQYDVLRQV��&RQVHUYDWLRQ�%LRORJ\�����������������
�������±����

9LQHV��5�$��������7UHHV��VKUXEV��DQG�ZRRG\�YLQHV�RI�WKH�6RXWKZHVW��$XVWLQ��
7;��8QLYHUVLW\�RI�7H[DV�3UHVV�������S�

:DQJ��6�&���+XIIPDQ�-�%���5RFNZRRG�'�/��������4XDOLWDWLYH�HYDOXDWLRQ�
RI�IXHOZRRG�LQ�)ORULGD²D�VXPPDU\�UHSRUW��(FRQRPLF�%RWDQ\������
���±����

:HOOV��(�)���%URZQ��5�/��������$Q�DQQRWDWHG�FKHFNOLVW�RI�WKH�YDVFXODU�
SODQWV�LQ�WKH�IRUHVW�DW�KLVWRULF�0RXQW�9HUQRQ��9LUJLQLD��D�OHJDF\�IURP�WKH�
SDVW��&DVWDQHD�����������������

:HVWEURRNV��5��������,QYDVLYH�SODQWV��FKDQJLQJ�WKH�ODQGVFDSH�RI�$PHULFD���
IDFW�ERRN��:DVKLQJWRQ��'&��)HGHUDO�,QWHUDJHQF\�&RPPLWWHH�IRU�WKH�
0DQDJHPHQW�RI�1R[LRXV�DQG�([RWLF�:HHGV��),&01(:�������S�

:HVWEURRNV��5�*��������1HZ�DSSURDFKHV�IRU�HDUO\�GHWHFWLRQ�DQG�UDSLG�
UHVSRQVH�WR�LQYDVLYH�SODQWV�LQ�WKH�8QLWHG�6WDWHV��:HHG�7HFKQRORJ\���������
��������±�����

:KLWH��2�(���%RZGHQ��:�0��������2ULHQWDO�DQG�$PHULFDQ�ELWWHUVZHHW�
K\EULGV��-RXUQDO�RI�+HUHGLW\���������±����

:LOFRYH��'�6���5RWKVWHLQ��'���'XERZ��-��>DQG�RWKHUV@��������4XDQWLI\LQJ�
WKUHDWV�WR�LPSHULOHG�VSHFLHV�LQ�WKH�8QLWHG�6WDWHV��DVVHVVLQJ�WKH�
UHODWLYH�LPSRUWDQFH�RI�KDELWDW�GHVWUXFWLRQ��DOLHQ�VSHFLHV��SROOXWLRQ��
RYHUH[SORLWDWLRQ��DQG�GLVHDVH��%LR6FLHQFH���������±����

:LOFR[��-���%HFN��&�:��������(IIHFWV�RI�/LJXVWUXP�VLQHQVH�/RXU���&KLQHVH�
SULYHW��RQ�DEXQGDQFH�DQG�GLYHUVLW\�RI�VRQJELUGV�DQG�QDWLYH�SODQWV�LQ�D�
VRXWKHDVWHUQ�QDWXUH�SUHVHUYH��6RXWKHDVWHUQ�1DWXUDOLVW��������±����

:LOODUG��7�5���6KLOOLQJ��'�*���*DIIQH\��-�)���&XUUH\��:�/��������0HFKDQLFDO�
DQG�FKHPLFDO�FRQWURO�RI�FRJRQJUDVV��,PSHUDWD�F\OLQGULFD���:HHG�
7HFKQRORJ\���������±����

:LOOLDPV��0�&��������3XUSRVHIXOO\�LQWURGXFHG�SODQWV�WKDW�KDYH�EHFRPH�
QR[LRXV�RU�SRLVRQRXV�ZHHGV��:HHG�6FLHQFH���������±����

:LOOLDPV��&�(���5DLOH\��-�-���7D\ORU��'�+��������&RQVXPSWLRQ�RI�VHHGV�RI�WKH�
LQYDVLYH�DPXU�KRQH\VXFNOH��/RQLFHUD�PDDFNLL��5XSU���0D[LP���E\�VPDOO�
PDPPDOV��1DWXUDO�$UHDV�-RXUQDO��������±���

:LQEHUU\��-�-���-RQHV��'�0��������5LVH�DQG�GHFOLQH�RI�WKH�³PLUDFOH�YLQH´�
NXG]X�LQ�WKH�VRXWKHUQ�ODQGVFDSH��6RXWKHDVWHUQ�*HRJUDSKHU��������±���

<XUNRQLV��.�$���0HLQHUV��6�-��������,QYDVLRQ�LPSDFWV�ORFDO�VSHFLHV�WXUQRYHU�
LQ�D�VXFFHVVLRQDO�V\VWHP��(FRORJ\�/HWWHUV��������±����

=RX��-���5RJHUV��:�(���6LHPDQQ��(��������,QFUHDVHG�FRPSHWLWLYH�DELOLW\�DQG�
KHUELYRU\�WROHUDQFH�LQ�WKH�LQYDVLYH�SODQW�6DSLXP�VHELIHUXP��%LRORJLFDO�
,QYDVLRQV���������±����
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� 'RQDOG�$��'XHUU�DQG�3DXO�$��0LVWUHWWD�

.(<�),1',1*6

��1RQQDWLYH�SHVW�VSHFLHV�KDYH�LQFUHDVLQJ�LPSDFWV�LQ�WKH�
6RXWK�UHJDUGOHVV�RI�FOLPDWH�FKDQJH��SDWWHUQV�RI�ODQG�
RZQHUVKLS��RU�FKDQJHV�LQ�WKH�FRPSRVLWLRQ�RI�YHJHWDWLRQ�

�� ³1HZ´�QRQQDWLYH�LQYDVLYH�LQVHFWV�DQG�GLVHDVHV�ZLOO�KDYH�
VHULRXV�LPSDFWV�RQ�VRXWKHUQ�IRUHVWV�RYHU�WKH�QH[W����\HDUV��
6RPH�VSHFLHV�VXFK�DV�HPHUDOG�DVK�ERUHU��ODXUHO�ZLOW��DQG�
WKRXVDQG�FDQNHUV�GLVHDVH�DUH�H[SDQGLQJ�UDSLGO\��WKH\�
WKUHDWHQ�WKH�HFRORJLFDO�YLDELOLW\�RI�WKHLU�KRVWV�WKURXJKRXW�
ODUJH�DUHDV�RI�WKH�6RXWK��

��*LYHQ�WKH�WUHQG�LQ�LQWURGXFWLRQV�RI�QRQQDWLYH�LQVHFW�SHVWV�
DQG�SODQW�SDWKRJHQV�RYHU�WKH�ODVW�����\HDUV��ZH�FDQ�H[SHFW�
DGGLWLRQDO�LQWURGXFWLRQV�RI�SUHYLRXVO\�XQGRFXPHQWHG�SHVWV�
�LQVHFWV��IXQJDO�SDWKRJHQV��SODQW�SDUDVLWLF�QHPDWRGHV��HWF���
IURP�IRUHLJQ�FRXQWULHV�WKDW�ZLOO�KDYH�VHULRXV�FRQVHTXHQFHV�
IRU�VRPH�QDWLYH�IRUHVW�SODQW�VSHFLHV�

��:KHQ�KRVW�PDWHULDO�IRU�D�JLYHQ�LQVHFW�RU�GLVHDVH�LV�
SURMHFWHG�WR�LQFUHDVH�RYHU�WKH�QH[W����\HDUV�DV�D�UHVXOW�RI�
FOLPDWH�FKDQJH�RU�PDQDJHPHQW�FKRLFH��ZH�FDQ�H[SHFW�PRUH�
SHVW�DFWLYLW\��IRU�H[DPSOH��PRUH�SLQH�DFUHDJH�HQDEOHV�PRUH�
VRXWKHUQ�SLQH�EHHWOH�GDPDJH��&RQYHUVHO\��LI�KRVW�PDWHULDO�
GHFUHDVHV��WKH�RYHUDOO�LPSDFW�RI�SHVWV�XWLOL]LQJ�WKDW�KRVW�
PDWHULDO�ZLOO�OLNHO\�GHFUHDVH��

��9HU\�IHZ�LQGLVSXWDEOH�SURMHFWLRQV�FDQ�EH�PDGH�DERXW�WKH�
HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�QDWLYH�RU�QDWXUDOL]HG�SHVWV��
$OWKRXJK�FOLPDWH�FKDQJH�LQGXFHG�KRVW�DEXQGDQFH�LV�
H[SHFWHG�WR�LQFUHDVH�WKH�DFWLYLW\�RI�VRPH�SHVWV��RWKHUV�
�VXFK�DV�J\SV\�PRWK��PD\�EHFRPH�OHVV�DFWLYH�ZLWK�ZDUPHU�
WHPSHUDWXUHV�GHVSLWH�UHODWLYHO\�VLPLODU�OHYHOV�RI�KRVW�
DYDLODELOLW\�

��7KH�VFLHQWL¿F�OLWHUDWXUH�DQG�WKH�ERG\�RI�H[SHUW�RSLQLRQ�
DUH�LQFRQFOXVLYH�LQ�SUHGLFWLQJ�WKH�HIIHFWV�RI�FOLPDWH�
FKDQJH�RQ�PDQ\�SHVWV¶�DFWLYLW\�OHYHOV��RIWHQ�HYHQ�ODFNLQJ�
KLVWRULF�WUHQG�GDWD��+RZHYHU��EDVHG�RQ�DQHFGRWDO�UHSRUWV�
IURP�SURIHVVLRQDOV��DQG�LQ�WKH�DEVHQFH�RI�RWKHU�GDWD��ZH�
JHQHUDOO\�DVVXPH�WKDW�SHVW�DFWLYLW\�OHYHOV�RYHU�WKH�QH[W����
\HDUV�ZLOO�EH�VLPLODU�WR�WKH�SDVW����\HDUV�ZLWK�UHVSHFW�WR�
LPSDFW�RQ�SUHIHUUHG�KRVWV�

�'RQDOG�$��'XHUU�LV�WKH�6WDII�(QWRPRORJLVW�DQG�3DXO�$��0LVWUHWWD�LV�D�
6WDII�3DWKRORJLVW�DQG�5HJLRQDO�3HVWLFLGH�6SHFLDOLVW��6RXWKHUQ�5HJLRQ��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��$WODQWD��*$�������

��$�VLJQL¿FDQW�VRXUFH�RI�XQFHUWDLQW\�LQ�SURMHFWLQJ�SHVW�
LPSDFWV�LV�WKH�DGHTXDF\�RI�SUHYHQWLRQ�DQG�VXSSUHVVLRQ�
PHWKRGV��KRZ�HIIHFWLYH�DUH�H[LVWLQJ�PHWKRGV��FRPSDUHG�
ZLWK�WKRVH�WKDW�PLJKW�EH�DYDLODEOH�LQ�WKH�IXWXUH��KRZ�
ZLOOLQJ�DQG�DEOH�DUH�ODQG�PDQDJHUV�RU�ODQGRZQHUV�
WR�DGRSW�PDQDJHPHQW�FRQWURO�PHWKRGV��KRZ�PXFK�
IXQGLQJ�LV�DYDLODEOH�FRPSDUHG�WR�WKH�DPRXQW�QHHGHG�IRU�
LPSOHPHQWDWLRQ�

��8QGHU�WKH�LQÀXHQFH�RI�FOLPDWH�ZDUPLQJ�KRVW�SODQWV��SHVWV�
DQG�SHVW�FRPSOH[HV�DUH�H[SHFWHG�WR�PLJUDWH�QRUWKZDUG�
DQG�WR�KLJKHU�HOHYDWLRQV��%HFDXVH�PLJUDWLRQ�UDWHV�GLIIHU�
DPRQJ�WKH�DIIHFWHG�VSHFLHV��PLJUDWLQJ�SODQWV�DUH�H[SHFWHG�
WR�IRUP�QHZ�DVVRFLDWLRQV��ZKLFK�ZLOO�WKHQ�DIIHFW�WKH�SHVWV��
WKHLU�KRVW�SRSXODWLRQV��DQG�WKH�LQWHUDFWLRQV�DPRQJ�WKHP��
8QH[SHFWHG�SHVWV�YHU\�OLNHO\�ZLOO�EHFRPH�LPSRUWDQW��ZKLOH�
VRPH�WKDW�DUH�FXUUHQWO\�DFWLYH�ZLOO�EH�OHVV�VHYHUH�LQ�WKHLU�
QHZ�KDELWDWV��$V�KRVW�SODQWV�³PLJUDWH´�WR�WKH�QRUWK�DQ�
LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�GHFOLQH�V\QGURPH�RI�SODQWV�LQ�
WKHLU�SUHYLRXV�UDQJH�LV�H[SHFWHG�

��$OWKRXJK�QRW�H[SHFWHG�WR�EH�D�VLJQL¿FDQW�SUREOHP�LQ�WKH�
QH[W����\HDUV��WKH�PLJUDWLRQ�RI�ORZHU�HOHYDWLRQ�SODQWV�WR�
KLJKHU�HOHYDWLRQV�FRXOG�XOWLPDWHO\�HOLPLQDWH�RU�DW�OHDVW�
VHYHUHO\�UHVWULFW�WKH�KRVW�UDQJHV�RI�FXUUHQW�KLJK�HOHYDWLRQ�
SODQW�DVVRFLDWLRQV��3HVWV�WKDW�DFW�RQ�D�UHVWULFWHG�KRVW�EDVH��
VXFK�DV�WKH�EDOVDP�ZRROO\�DGHOJLG�DQG�EXWWHUQXW�FDQNHU��
FRXOG�EHFRPH�IDU�PRUH�VLJQL¿FDQW�HFRORJLFDOO\�LQ�DUHDV�RI�
UHOLFW�KRVW�SRSXODWLRQV�

��&OLPDWH�FKDQJH�ZLOO�OHDG�WR�H[WUD�XQFHUWDLQW\�LQ�GHFLVLRQ�
PDNLQJ��HVSHFLDOO\�LQ�DUHDV�ZKHUH�WKH�FKDQJHV�FDXVH�
LQFUHDVHG�YDULDELOLW\�LQ�ORFDO��IUDJPHQWHG��FOLPDWH�UHJLPHV�
WKDW�H[FHHG�KLVWRULFDO�YDULDELOLW\�RI�ORFDO�ZHDWKHU�SDWWHUQV�

,1752'8&7,21

$Q�LPSRUWDQW�SDUW�RI�WKH�VRXWKHUQ�IRUHVWHG�ODQGVFDSH�LV�WKH�
DUUD\�RI�LQVHFW�DQG�GLVHDVH�SHVWV�WKDW�VLJQL¿FDQWO\�DIIHFW�
WKH�PDQDJHPHQW�RI�IRUHVW�UHVRXUFHV�RQ�D�UHODWLYHO\�EURDG�
VFDOH��7KH�OLVW�RI����NH\�SHVWV�WKDW�ZHUH�GRFXPHQWHG�OHVV�
WKDQ�D�GHFDGH�DJR��:DUG�DQG�0LVWUHWWD�������KDV�DOUHDG\�
H[SDQGHG�WR����

7KH�JRDO�RI�WKLV�FKDSWHU�LV�WR�SURMHFW�WKH�EHKDYLRU�RI�LQVHFW�
DQG�GLVHDVH�SHVWV�WKDW�ZH�DQWLFLSDWH�ZLOO�DIIHFW�IRUHVW�
UHVRXUFHV�RYHU�WKH�QH[W����\HDUV��EDVHG�RQ�FKDQJLQJ�FOLPDWH��

$)"15&3�����
� ,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

KXPDQ�DFWLYLW\��DQG�ELRORJLF�IDFWRUV��2XU�SULPDU\�IRFXV�LV�RQ�
FOLPDWH�FKDQJH�DQG�LWV�VXE�HOHPHQWV�RI�WHPSHUDWXUH�UpJLPH�
�GRPLQDWHG�E\�WHPSHUDWXUH�H[WUHPHV���RYHUDOO�SDWWHUQ�RI�
VRODU�UDGLDWLRQ��DQG�UDLQIDOO�SDWWHUQ��$OO�DYDLODEOH�FOLPDWH�
FKDQJH�VFHQDULRV�SUHGLFW�DQ�HQYLURQPHQW�LQ�ZKLFK�ZH�H[SHFW�
YHJHWDWLRQ�FKDQJHV�WR�RFFXU��,YHUVRQ�DQG�RWKHUV��������
&RQFXUUHQW�ZLWK�HFRORJLFDO�FKDQJHV�ZLOO�EH�D�VKLIW�LQ�WKH�
SHVWV�WKDW�IXQFWLRQ�ZLWKLQ�DQ�DOWHUHG�YHJHWDWLYH�ODQGVFDSH�
XQGHU�FKDQJHG�WHPSHUDWXUH��UDLQIDOO��DQG�RWKHU�FOLPDWLF�
FRQGLWLRQV��7KH�LPSDFWV�RQ�SHVW�DFWLYLW\��LQ�WXUQ��PD\�
LQÀXHQFH�WKH�GLUHFWLRQ�RU�VFRSH�RI�RWKHU�FKDQJHV�LQ�IRUHVW�
W\SH�DQG�VWUXFWXUH�

7KH�IRFXV�RI�WKLV�FKDSWHU�LV�WKH����VSHFLHV�RI�SHVW�LQVHFWV�RU�
IXQJDO�SDWKRJHQV�WKDW�FDXVH�GLVHDVHV�SURMHFWHG�WR�EH�RI�IXWXUH�
FRQFHUQ��ZLWK�HPSKDVLV�RQ�WKH�IROORZLQJ�NH\�LVVXHV�

��7KH�KLVWRULFDO�DQG�IRUHFDVWHG�IXWXUH�VSUHDG�RI�KLJK�WKUHDW�
LQVHFWV�DQG�GLVHDVHV

��2WKHU�SHVWV�LQYDGLQJ�VRXWKHUQ�IRUHVWV�DQG�RWKHU�KLJK�WKUHDW�
VSHFLHV�SRLVHG�WR�HQWHU�WKH�UHJLRQ

��([SHFWHG�FRQVHTXHQFHV�RI�WKH�VSUHDG�RI�KLJK�WKUHDW�SHVW�
VSHFLHV�IRU�IRUHVW�SURGXFWLYLW\��HFRV\VWHP�FRPSRVLWLRQ�DQG�
ELRGLYHUVLW\��WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV�DQG�WKHLU�
KDELWDWV��ZDWHUVKHG�DQG�VRLO�KHDOWK��FDUERQ�VWRUDJH��DQG�¿UH�
G\QDPLFV�

�� 3RWHQWLDO�VHYHULW\�RI�SHVW�VSHFLHV�WKUHDWV�UHODWLYH�WR�RWKHU�
WKUHDWV�DQG�WR�IXWXUH�IRUHVW�VXVWDLQDELOLW\

��)RUHVW�VSHFLHV�RU�SRSXODWLRQV�WKDW�DUH�OLNHO\�WR�EH�ORVW�RU�
GUDPDWLFDOO\�GHJUDGHG�E\�SHVWV��WKH�UHVXOWLQJ�FKDQJHV�LQ�
WKH�FRPSRVLWLRQ�RI�VRXWKHUQ�IRUHVWV�RYHU�WKH�QH[W����\HDUV��
DQG�WKH�GHJUHH�RI�FHUWDLQW\�LQ�WKHVH�RXWFRPHV

��$GDSWLYH�VWUDWHJLHV�DQG�PHWKRGV�IRU�LQYDVLYH�SHVW�
PDQDJHPHQW�WKDW�FRXOG�PLWLJDWH�WKH�HIIHFWV�RI�SUHGLFWHG�
IXWXUH�RXWEUHDNV�

0(7+2'6

,Q�UHVSRQVH�WR�WKH�LVVXHV�GHYHORSHG�DERYH��ZH�SUHVHQW�D�EULHI�
H[WUDFW�RI�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�SHVWV�WKDW�DUH�ZHOO�
HVWDEOLVKHG�LQ�VRXWKHUQ�IRUHVWV��:DUG�DQG�0LVWUHWWD��������ZH�
DGG�PRUH�GHWDLOHG�GHVFULSWLRQV�RI�VHYHUDO�QHZ�SHVWV�RU�SHVW�
FRPSOH[HV�WKDW�KDYH�HPHUJHG�LQ�WKH�SDVW�IHZ�\HDUV��ZH�DSSO\�
WKH�UHVXOWV�RI�SDVW�UHVHDUFK�RQ�SHVWV�DQG�SHVW�PDQDJHPHQW�WR�
H[SHFWHG�FKDQJHV�LQ�VRXWKHUQ�IRUHVWV�RYHU�WKH�QH[W����\HDUV��
ZH�LGHQWLI\�PDQDJHPHQW�VWUDWHJLHV�IRU�UHVSRQGLQJ�WR�SHVWV�
LQ�D�FKDQJLQJ�HQYLURQPHQW��DQG�ZH�LGHQWLI\�UHVHDUFK�QHHGHG�
WR�LPSURYH�RXU�NQRZOHGJH�DERXW�SHVWV�ZLWK�WKHLU�KRVWV�DQG�
WKHLU�LQWHUDFWLRQV�ZLWK�WKHLU�FKDQJLQJ�HQYLURQPHQW��WKHUHE\�
HQDEOLQJ�D�PRUH�TXDQWLWDWLYH�DSSURDFK�WR�IRUHFDVWLQJ�LQ�WKH�
IXWXUH�

'$7$�6285&(6

,QIRUPDWLRQ�IRU�WKLV�FKDSWHU�LV�GHULYHG�IURP�WZR�SULPDU\�
VRXUFHV��VHOHFWHG�LWHPV�IURP�WKH�H[WHQVLYH�ERG\�RI�SXEOLVKHG�
VFLHQWL¿F�OLWHUDWXUH��DQG�WKH�H[SHULHQFH�RI�WKH�DXWKRUV�DQG�
WKHLU�FROOHDJXHV�LQ�6WDWH�DQG�)HGHUDO�DJHQFLHV��XQLYHUVLWLHV��
DQG�RWKHU�SXEOLF�RU�SULYDWH�RUJDQL]DWLRQV�WKDW�DUH�HQJDJHG�
HLWKHU�LQ�UHVHDUFK�RU�¿HOG�EDVHG�SHVW�PDQDJHPHQW�DFWLYLWLHV��
$GGLWLRQDO�LQIRUPDWLRQ�DERXW�IRUHVW�SHVWV�DQG�WKHLU�FRQWURO�
LV�UHDGLO\�DYDLODEOH�IURP�6WDWH�DQG�)HGHUDO�IRUHVWU\�DJHQFLHV�
RU�RQ�WKH�,QWHUQHW��WZR�JRRG�VWDUWLQJ�SRLQWV�DUH�KWWS���IKSU��
VUV�IV�IHG�XV��DQG�KWWS���ZZZ�QD�IV�IHG�XV�VSIR�SXEV�IWKB
SXEBSDJHV�¿GO�KWP���$OVR��DSSHQGL[�&�FRQWDLQV�DGGLWLRQDO�
UHVRXUFHV��5HIHUHQFHV��QRW�FLWHG�KHUH�EXW�ZKLFK�SURYLGH�
YDOXDEOH�DGGLWLRQDO�EDFNJURXQG�IRU�XQGHUVWDQGLQJ�WKH�
ELRORJ\�DQG�HFRORJ\�RI�WKH�SHVWV�GLVFXVVHG��

5(68/76

7KH�VFLHQWL¿F�OLWHUDWXUH�RQ�FOLPDWH�FKDQJH�DQG�RWKHU�
HQYLURQPHQWDO�FRQVLGHUDWLRQV�LV�VXPPDUL]HG�LQ�DSSHQGL[�
&��ZKLFK�DOVR�SURYLGHV�WKH�EDFNJURXQG�LQIRUPDWLRQ�RQ�RXU�
DSSURDFK�WR�SHVW�PRGHOLQJ�DQG�IXWXUH�SURMHFWLRQ�RI�LPSDFWV��
%HORZ�ZH�DGGUHVV�WKH�SHVWV�SURMHFWHG�WR�LQÀXHQFH�WKH�IRUHVWV�
RI�WKH�6RXWK�RYHU�WKH�QH[W����\HDUV��WKHLU�SRWHQWLDO�GDPDJH��
SRWHQWLDOO\�HIIHFWLYH�PDQDJHPHQW�VWUDWHJLHV��DQG�UHVHDUFK�
QHHGHG�WR�EHWWHU�XQGHUVWDQG�DQG�PDQDJH�WKHP��WDEOH��������

2I�WKH����IRUHVW�SHVWV�LQ�WKH�6RXWK�GLVFXVVHG�EHORZ�����DUH�
ZHOO�HVWDEOLVKHG�DQG���DUH�UHODWLYH�QHZFRPHUV��3HVWV�DUH�
URXJKO\�HYHQO\�GLYLGHG�EHWZHHQ�WKRVH�DIIHFWLQJ�VRIWZRRGV�
DQG�WKRVH�DIIHFWLQJ�KDUGZRRGV�

,QVHFW�3HVWV�RI�6RIWZRRGV

%DOVDP�ZRROO\�DGHOJLG²,PSDFWV�RI�EDOVDP�ZRROO\�DGHOJLG��
$GHOJHV�SLFHDH��ZHUH�¿UVW�GRFXPHQWHG�LQ������RQ�)UDVHU�¿U�
LQ�WKH�6RXWKHUQ�$SSDODFKLDQV��7KH�¿YH�PDMRU�DUHDV�RI�KLJK�
HOHYDWLRQ��VSUXFH�¿U�IRUHVW�LQ�1RUWK�&DUROLQD��7HQQHVVHH��DQG�
9LUJLQLD�DUH�KLJKO\�YDOXHG�IRU�WKHLU�VFHQLF�DQG�UHFUHDWLRQ�
YDOXHV��DWWUDFWLQJ�VHYHUDO�PLOOLRQ�YLVLWRUV�DQQXDOO\��:DUG�
DQG�0LVWUHWWD��������,Q�DGGLWLRQ��VHYHUDO�VSHFLHV�RI�ÀRUD�
DQG�IDXQD�UHO\�RQ�PDWXUH�VSUXFH�¿U�KDELWDW�IRU�VXUYLYDO��DQG�
PDQ\�DUH�IRXQG�RQO\�LQ�WKLV�HQYLURQPHQW��7KH�EDOVDP�ZRROO\�
DGHOJLG�KDV�LQIHVWHG�)UDVHU�¿U�LQ�DOO�¿YH�DUHDV��'DPDJH�
FDXVHG�E\�WKH�DGHOJLG�KDV�GHJUDGHG�VFHQHU\�DQG�UHFUHDWLRQ�
YDOXH�DQG�SXW�WKLV�KDELWDW�RI�GHSHQGDQW�WUHH�VSHFLHV�DW�JUHDW�
ULVN��
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7DEOH�����²,PSRUWDQW�LQVHFW�DQG�GLVHDVH�SHVWV�RI�VRXWKHUQ�IRUHVWV

3HVW 3HVWҋV�VFLHQWLÀF�QDPH

7\SH�RI�
SHVWV���
DELRWLF�
IDFWRUV 2ULJLQ

)RUHVW�W\SH��
RU�VSHFLHV��
DIIHFWHG

$QQRVXP�URRW�GLVHDVH +HWHUREDVLGLRQ�DQQRVXP )XQJXV 1DWLYH 3LQHV�LQ�WKH�OREOROO\�
VKRUWOHDI�DQG�ORQJOHDI²VODVK�
IRUHVW�W\SHV

$VLDQ�ORQJKRUQHG�EHHWOH $QRSORSKRUD�JODEULSHQQLV� ,QVHFW &KLQD 0RVW�KDUGZRRGV��EXW�
HVSHFLDOO\�PDSOHV�

%DOGF\SUHVV�OHDIUROOHU� $UFKLSV�JR\HUDQD ,QVHFW 1DWLYH %DOGF\SUHVV�LQ�RDN�JXP�
F\SUHVV�IRUHVW�W\SH

%DOVDP�ZRROO\�DGHOJLG $GHOJHV�SLFHDH ,QVHFW (XURSH )UDVHU�ÀU�LQ�WKH�VSUXFH�ÀU�
IRUHVW�W\SH

%DUN�EHHWOHV��RWKHU�WKDQ�
VRXWKHUQ�SLQH�EHHWOH�

,SV�DYXOVXV��,��FDOOLJUDSKXV��
,��JUDQGLFROOL��	�'HQGUXFWRQXV�
WHUHEUDQV

,QVHFW 1DWLYH 3LQH�LQ�WKH�OREOROO\�VKRUWOHDI�
DQG�ORQJOHDI²VODVK�IRUHVW�
W\SHV

%HHFK�EDUN�GLVHDVH 1HFWULD�FRFFLQHD�YDU��IDJLQDWD��
1��JDOOLJHQD��IXQJL������DW�OHDVW��
LQVHFW�YHFWRUV

&RPSOH[�RI�
LQVHFWV�DQG�
IXQJL

8QNQRZQ $PHULFDQ�EHHFK�LQ�WKH�RDN�
KLFNRU\�IRUHVW�W\SH

%URZQ�VSRW�QHHGOH�
GLVHDVH�

6FLUUKLD�DFLFROD )XQJXV 1DWLYH /RQJOHDI�SLQH�LQ�WKH�
ORQJOHDI²VODVK�IRUHVW�W\SH

%XWWHUQXW�FDQNHU 6LURFRFFXV�FODYLJLJQHQWL�
MXJODQGDFHDUDP

)XQJXV 8QNQRZQ %XWWHUQXW�LQ�WKH�RDN�KLFNRU\�
IRUHVW�W\SH

&KHVWQXW�EOLJKW &U\SKRQHFWULD�SDUDVLWLFD )XQJXV $VLD $PHULFDQ�FKHVWQXW��
FKLQTXDSLQV��VHYHUDO�
VSHFLHV�RI�RDN�LQ�WKH�RDN�
KLFNRU\�IRUHVW�W\SH

'RJZRRG�DQWKUDFQRVH 'LVFXOD�GHVWUXFWLYD )XQJXV 8QNQRZQ 'RJZRRG�LQ�WKH�RDN�KLFNRU\�
IRUHVW�W\SH

'XWFK�HOP�GLVHDVH 2SKLRVWRPD�XOPL��IRUPHUO\�
FDOOHG�&HUDWRF\VWLV�XOPL��	�
2SKLRVWRPD�QRYR�XOPL��IXQJL���
WZR�EDUN�EHHWOHV

&RPSOH[�RI�
IXQJL�DQG�
LQVHFWV

(XURSH $OO�HOP�VSHFLHV

(PHUDOG�DVK�ERUHU $JULOXV�SODQLSHQQLV� ,QVHFW $VLD $OO�DVK�VSHFLHV

)RUHVW�WHQW�FDWHUSLOODU 0DODFRVRPD�GLVVWULD ,QVHFW 1DWLYH +DUGZRRGV�LQ�WKH�RDN�JXP�
F\SUHVV�IRUHVW�W\SH

)XVLIRUP�UXVW &URQDUWLXP�IXVLIRUPH�I��VS��
IXVLIRUPH

)XQJXV 1DWLYH /REOROO\�DQG�VODVK�SLQHV�LQ�
WKH�OREOROO\�VKRUWOHDI�DQG�
ORQJOHDI�VODVK�W\SHV

*\SV\�PRWK /\PDQWULD�GLVSDU ,QVHFW (XURSH�DQG�
$VLD

+DUGZRRGV��DOO�W\SHV�

�&RQWLQXHG�
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7DEOH�����²�FRQWLQXHG��,PSRUWDQW�LQVHFW�DQG�GLVHDVH�SHVWV�RI�VRXWKHUQ�IRUHVWV

3HVW 3HVWҋV�VFLHQWLÀF�QDPH

7\SH�RI�
SHVWV���
DELRWLF�
IDFWRUV 2ULJLQ

)RUHVW�W\SH��
RU�VSHFLHV��
DIIHFWHG

+DUGZRRG�ERUHUV 9DULRXV ,QVHFW 1DWLYH $OO�VSHFLHV�RI�KDUGZRRGV

+HPORFN�ZRROO\�DGHOJLG $GHOJHV�WVXJDH ,QVHFW $VLD +HPORFNV�

/DXUHO�ZLOW 5DIÀHOOD�ODXULFROD��IXQJXV���
;\OHERUXV�JODEUDWXV��LQVHFW�

&RPSOH[�RI�
DQ�LQVHFW�
DQG�IXQJXV

$VLD /DXUDFHDH��HVSHFLDOO\�
5HGED\

/LWWOHOHDI�GLVHDVH 3K\WRSKWKRUD�FLQQDPRPL��
3\WKLXP�VS��

7UHH�GHFOLQH�
FRPSOH[��
IXQJL�DQG�
VLWH�IDFWRUV

6RXWKHDVW�
$VLD��OLNHO\�

6KRUWOHDI�DQG�OREOROO\�SLQHV�
LQ�WKH�OREOROO\�VKRUWOHDI�
IRUHVW�W\SH

/REOROO\�SLQH�GHFOLQH $V�D�PLQLPXP��YDULRXV�IXQJL�
�/RSKRGHUPLXP�VSS���DQG�
LQVHFWV��+\ODVWHV�VSS���

7UHH�GHFOLQH�
FRPSOH[��
LQVHFW�DQG�
IXQJL

8QNQRZQ 3LQHV

1DQWXFNHW�SLQH�WLS�PRWK 5K\DFLRQLD�IUXVWUDQD ,QVHFW 1DWLYH 3LQHV

2DN�GHFOLQH $UPLOODULD�VS���DQG�RWKHU�
VHFRQGDU\�IXQJL

7UHH�GHFOLQH�
FRPSOH[��VLWH�
FRQGLWLRQV�
DQG�IXQJL

0L[HG� 2DNV�

2DN�ZLOW &HUDWRF\VWLV�IDJDFHDUXP )XQJXV 1DWLYH 2DNV�LQ�WKH�RDN�KLFNRU\�
IRUHVW�W\SH

3LQH�UHSURGXFWLRQ�ZHHYLOV +\ORELXV�SDOHV��3DFK\ORELXV�
SLFLYRUXV

,QVHFW 1DWLYH 3LQHV

6LUH[�ZRRGZDVS 6LUH[�QRFWLOLR��LQVHFW���
$P\ORVWHUHXP�DUHRODWXP�
�IXQJXV�

&RPSOH[�RI�
DQ�LQVHFW�
DQG�IXQJXV

(XURSH��$VLD��
QRUWKHUQ�
$IULFD

3LQHV

6RDSEHUU\�ERUHU $JULOXV�SULRQXUXV ,QVHFW 0H[LFR :HVWHUQ�VRDSEHUU\

6RXWKHUQ�SLQH�EHHWOH 'HQGURFWRQXV�IURQWDOLV ,QVHFW 1DWLYH 3LQHV

6XGGHQ�RDN�GHDWK 3K\WRSKWKRUD�UDPRUXP� )XQJXV 8QNQRZQ 2DNV�

7H[DV�OHDIFXWWLQJ�DQW $WWD�WH[DQD ,QVHFW &HQWUDO�
DQG�6RXWK�
$PHULFD

3LQH��UHSURGXFWLRQ�

7KRXVDQG�FDQNHUV�
GLVHDVH

*HRVPLWKLD�VS���IXQJXV���
3LW\RSKWKRUXV�MXJODQGLV��LQVHFW�

&RPSOH[�RI�
DQ�LQVHFW�
DQG�IXQJXV

8QNQRZQ %ODFN�ZDOQXW
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KHPORFN�WR�VHUYH�DV�FRYHU�DQG�QHVWLQJ�KDELWDW�IRU�ELUGV�DQG�
VPDOO�PDPPDOV��

*LYHQ�WKH�DGHOJLG¶V�FXUUHQW�UDWH�RI�VSUHDG��LW�FRXOG�LQIHVW�
QHDUO\�WKH�HQWLUH�VRXWKHUQ�UDQJH�RI�HDVWHUQ�KHPORFN�DQG�
&DUROLQD�KHPORFN�ZLWKLQ�WKH�QH[W����\HDUV��6RPH�LVRODWHG�
DUHDV�ZLWKLQ�WKH�LQIHVWHG�UDQJH�DQG�VRPH�DUHDV�RI�KHPORFNV�
WKDW�DUH�VHSDUDWHG�IURP�WKH�PDLQ�UDQJH��LQ�QRUWKZHVWHUQ�
$ODEDPD��IRU�H[DPSOH��PD\�HVFDSH�LQIHVWDWLRQ��,Q�DOO�
OLNHOLKRRG��ZLWKLQ�WKH�QH[W����\HDUV�KHPORFN�ZRROO\�DGHOJLG�
ZLOO�NLOO�PRVW�RI�WKH�KHPORFNV�WKDW�DUH�DOLYH�WRGD\�LQ�WKH�
6RXWK��7KH�ORVV�RI�KHPORFN�ZLOO�EH�RQH�RI�WKH�PDMRU�LPSDFWV�
FDXVHG�E\�QRQQDWLYH�LQYDVLYH�VSHFLHV�WR�6RXWKHUQ�IRUHVWV�LQ�
WKH�QH[W����\HDUV�

$�QXPEHU�RI�VXSSUHVVLRQ�WDFWLFV�VKRZ�VRPH�SURPLVH�IRU�
SUHYHQWLQJ�WKH�ORVV�RI�VLJQL¿FDQW�QXPEHUV�RI�KHPORFNV�RYHU�
WKH�QH[W����\HDUV��7UHDWPHQW�RI�WUHHV�ZLWK�LPLGDFORSULG�
HIIHFWLYHO\�FRQWUROV�KHPORFN�ZRROO\�DGHOJLGV�IRU�VHYHUDO�
\HDUV��&RZOHV�DQG�RWKHUV��������'LVWULEXWLRQ�RI�WKH�
LQVHFWLFLGH�LQWR�WUHH�FURZQV�LV�PRUH�HIIHFWLYH�ZLWK�VRLO�GUHQFK�
RU�LQMHFWLRQ�WKDQ�ZLWK�VWHP�LQMHFWLRQ��'LOOLQJ�DQG�RWKHUV�
�������'LQRWHIXUDQ�LV�DOVR�EHLQJ�XVHG�ZLWK�VXFFHVV��&XUUHQW�
LQVHFWLFLGH�WUHDWPHQWV�DUH�DSSOLHG�WR�LQGLYLGXDO�WUHHV�DQG�
IXQFWLRQ�SULPDULO\�DV�D�WHPSRUDU\�SURWHFWLRQ�PHDVXUH�IRU�
D�UHODWLYHO\�VPDOO�QXPEHU�RI�WUHHV��$W�WKLV�WLPH��LQVHFWLFLGH�
DSSOLFDWLRQ�RYHU�ODUJH�DUHDV�LV�QHLWKHU�ORJLVWLFDOO\�IHDVLEOH�
QRU�FRVW�HIIHFWLYH��6HYHUDO�ELRORJLFDO�FRQWURO�DJHQWV��EHHWOH�
SUHGDWRUV��KDYH�EHHQ�DQG�DUH�EHLQJ�UHOHDVHG��DQG�VRPH�DUH�
VXFFHVVIXOO\�HVWDEOLVKLQJ��0DXVHO�DQG�RWKHUV��������0RUH�
WLPH�LV�OLNHO\�QHHGHG�EHIRUH�FRQFOXVLYH�LPSDFWV�RI�ELRORJLFDO�
FRQWURO�DJHQWV�RQ�WKH�KHDOWK�RI�KHPORFN�IRUHVWV�FDQ�EH�VKRZQ��
(VWDEOLVKPHQW�RI�D�FRPSOH[�RI�QDWXUDO�HQHPLHV�LQ�D�JLYHQ�
DUHD�LV�GHVLUHG�WR�DFKLHYH�ORQJ�WHUP�VXFFHVV��,Q�-XQH�������
UHVHDUFKHUV�DQG�IRUHVW�KHDOWK�SURIHVVLRQDOV�EHJDQ�HYDOXDWLQJ�
WKH�HI¿FDF\�RI�/HFDQLFLOOLXP�PXVFDULXP��DQ�LQVHFW�NLOOLQJ�
IXQJXV�WKDW�LV�UHJLVWHUHG�DV�D�ELR�SHVWLFLGH�LQ�(XURSH�
�*UDVVDQR�������

5HVHDUFK�DQG�ZRUN�LV�EHLQJ�GRQH�RQ�KHPORFN�KRVW�UHVLVWDQFH�
DQG�H[�VLWX�FRQVHUYDWLRQ�RI�KHPORFN�VHHGOLQJV�DQG�JHQHWLF�
GLYHUVLW\��%HQW]�DQG�RWKHUV�������-HWWRQ�DQG�RWKHUV�������
-HWWRQ�DQG�RWKHUV�������0RQWJRPHU\�DQG�RWKHUV�������3RROHU�
DQG�RWKHUV��������7KHVH�HIIRUWV�PD\�DOORZ�VFLHQWLVWV�DQG�ODQG�
PDQDJHUV�WR�UHLQWURGXFH�DGHOJLG�UHVLVWDQW�KHPORFNV�LQ�WKH�
IXWXUH��

&OLPDWH�FKDQJH�LV�XQOLNHO\�WR�UHYHUVH�WKH�VSUHDG�RI�KHPORFN�
ZRROO\�DGHOJLGV��,Q�WKH�QRUWKHUQ�SDUW�RI�WKH�KHPORFN�ZRROO\�
DGHOJLG�UDQJH��ORZ�PLQLPXP�ZLQWHU�WHPSHUDWXUHV�FDQ�
VLJQL¿FDQWO\�NQRFN�EDFN�SRSXODWLRQV�DQG�DSSHDU�WR�OLPLW�
VSUHDG��7KHUHIRUH��ZH�FDQ�DVVXPH�WKDW�FOLPDWH�ZDUPLQJ�
ZRXOG�OLNHO\�SURPRWH�D�QRUWKZDUG�H[SDQVLRQ�RI�WKH�
DGHOJLG��3DUDGLV�DQG�RWKHUV��������7KH�VRXWKHUQ�UDQJH�RI�
KHPORFN�LV�FXUUHQWO\�QRW�EHQH¿WWLQJ�IURP�PXFK�FROG�ZLQWHU�

NQRFNEDFN²D�ZDUPLQJ�FOLPDWH�ZRXOG�SUHVXPDEO\�RQO\�
H[DFHUEDWH�WKH�VLWXDWLRQ��

1DQWXFNHW�SLQH�WLS�PRWK²7KH�1DQWXFNHW�SLQH�WLS�PRWK��
5K\DFLRQLD�IUXVWUDQD��LV�RQH�RI�WKH�PRVW�FRPPRQ�IRUHVW�
LQVHFWV�LQ�WKH�6RXWK��%HULVIRUG��������$OWKRXJK�LW�LV�XVXDOO\�
FRQVLGHUHG�D�VRXWKHUQ�SHVW��LWV�UDQJH�LQFOXGHV�PRVW�RI�WKH�
HDVWHUQ�KDOI�RI�WKH�8QLWHG�6WDWHV��

0RVW�FRPPHUFLDO�SLQH�VSHFLHV�DUH�VXVFHSWLEOH�WR�DWWDFN�
E\�WKH�1DQWXFNHW�SLQH�WLS�PRWK��EXW�WKHUH�DUH�FRQVLGHUDEOH�
GLIIHUHQFHV�LQ�UHODWLYH�VXVFHSWLELOLW\��$PRQJ�WKH�VRXWKHUQ�
SLQHV��ORQJOHDI�QXUVHU\�VHHGOLQJV�DQG�DOO�DJHV�RI�VKRUWOHDI��
OREOROO\��DQG�9LUJLQLD�SLQHV�DUH�KLJKO\�VXVFHSWLEOH��ZKLOH�
VODVK�DQG�ROGHU�ORQJOHDI�SLQHV�DUH�KLJKO\�UHVLVWDQW��

'DPDJH�LV�QRUPDOO\�WUDQVLWRU\�RU�QHJOLJLEOH�LQ�IRUHVW�VWDQGV�
EXW�FDQ�EH�VHYHUH�IRU�VHHGOLQJV�DQG�VDSOLQJV�\RXQJHU�WKDQ���
\HDUV��UHVXOWLQJ�LQ�GHIRUPLWLHV�DQG�ORVV�RI�JURZWK��

%DVHG�RQ�WKH�ZDUPHU�DQG�SRVVLEO\�GULHU�FOLPDWH�WKDW�LV�
H[SHFWHG�RYHU�WKH�QH[W����\HDUV��WKH�DFWLYLW\�DQG�GDPDJH�
OHYHOV�RI�1DQWXFNHW�SLQH�WLS�PRWK�DUH�OLNHO\�WR�LQFUHDVH�LQ�WKH�
6RXWK�DQG�H[WHQG�WR�QRUWKHUQ�DUHDV��0LGZHVW��1HZ�(QJODQG��
ZKHUH�WLS�PRWK�KDV�QRW�EHHQ�PXFK�RI�D�PDQDJHPHQW�FRQFHUQ��
$FWLYLW\�PD\�LQFUHDVH�DQG�FRQWLQXH�LQWR�WKH�ZLQWHU�PRQWKV��DV�
FRXOG�WKH�QXPEHU�RI�JHQHUDWLRQV�SHU�\HDU��1DQWXFNHW�SLQH�WLS�
PRWKV�DUH�SULPDULO\�D�SUREOHP�LQ�\RXQJ�OREOROO\�PRQRFXOWXUHV��
7R�WKH�H[WHQW�WKDW�ODQG�PDQDJHUV�LQFUHDVH�WKH�SODQWLQJ�RI�
OREOROO\�PRQRFXOWXUHV�LQ�WKH�QH[W����\HDUV��GDPDJH�IURP�WKH�
1DQWXFNHW�SLQH�WLS�PRWK�LV�OLNHO\�WR�LQFUHDVH�

$�QXPEHU�RI�HIIHFWLYH��FKHPLFDO�FRQWURO�RSWLRQV�H[LVW�IRU�
WKLV�SHVW��$VDUR�DQG�RWKHUV��������,I�SRSXODWLRQ�OHYHOV�DUH�
PRQLWRUHG�LQ�D�WLPHO\�DQG�UHJXODU�IDVKLRQ��DQG�DUH�IROORZHG�
XS�E\�DSSURSULDWH�LQVHFWLFLGH�DSSOLFDWLRQV��WLS�PRWK�GDPDJH�
FDQ�EH�PLQLPL]HG��&KHPLFDO�FRQWURO�RSWLRQV�DUH�HIIHFWLYH��
HVSHFLDOO\�WKH�QHZ�V\VWHPLF�LQVHFWLFLGHV��+RZHYHU��WKH\�
DUH�RIWHQ�SURKLELWLYHO\�H[SHQVLYH�DQG�ZLOO�SUREDEO\�QRW�EH�
DGRSWHG�XQGHU�PRVW�FRPPRQO\�DFFHSWHG�FOLPDWH�VFHQDULRV�
XQOHVV�WLS�PRWK�SRSXODWLRQ�SUHVVXUH�EHFRPHV�TXLWH�KLJK��

2WKHU�EDUN�EHHWOHV²$OWKRXJK�WKH�VRXWKHUQ�SLQH�EHHWOH�
LV�WKH�PRVW�GDPDJLQJ�LQVHFW�LQ�VRXWKHUQ�SLQH�IRUHVWV��LW�LV�
RQO\�RQH�RI�¿YH�SLQH�EDUN�EHHWOH�VSHFLHV�RI�FRQFHUQ�IRU�
IRUHVW�PDQDJHUV�LQ�WKH�6RXWK��7KH�RWKHUV�DUH�WKH�VL[�VSLQHG�
HQJUDYHU��,SV�FDOOLJUDSKXV��WKH�VRXWKHUQ�SLQH�HQJUDYHU��,SV�
JUDQGLFROOLV��WKH�VPDOO�VRXWKHUQ�SLQH�HQJUDYHU��,SV�DYXOVXV��
DQG�WKH�EODFN�WXUSHQWLQH�EHHWOH��'HQGUXFWRQXV�WHUHEUDQV��
7KHVH�EHHWOHV�DUH�XVXDOO\�FRQVLGHUHG�VHFRQGDU\�SHVWV�
EHFDXVH�WKH\�QRUPDOO\�LQIHVW�RQO\�VWUHVVHG��ZHDNHQHG��
GDPDJHG��RU�GRZQHG�SLQHV��7KH\�DOVR�FRORQL]H�SLQHV�WKDW�
KDYH�EHHQ�DWWDFNHG�E\�VRXWKHUQ�SLQH�EHHWOHV�RU�DQRWKHU�EDUN�
EHHWOH�VSHFLHV��+RVW�VSHFLHV�LQ�WKH�6RXWK�LQFOXGH�OREOROO\��
VKRUWOHDI��9LUJLQLD��ORQJOHDI��HDVWHUQ�ZKLWH��SLWFK��VODVK��3��
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HOOLRWLL���DQG�VDQG��3��FODXVD��SLQHV��%RWK�SXUH�SLQH�DQG�RDN�
SLQH�VWDQGV�PD\�EH�DIIHFWHG��&RQQHU�DQG�:LONLQVRQ�������
6PLWK�DQG�/HH�������86'$�)RUHVW�6HUYLFH�����D���

$WWDFNV�E\�EODFN�WXUSHQWLQH�EHHWOHV�PD\�FRQWLQXH�IRU�VHYHUDO�
PRQWKV�EXW�LQIHVWDWLRQ�LV�QRW�DOZD\V�IDWDO��0XOWLSOH�DWWDFNV�
DURXQG�WKH�HQWLUH�FLUFXPIHUHQFH�RI�WKH�WUHH�DUH�UHTXLUHG�WR�
FDXVH�PRUWDOLW\��6PLWK�DQG�/HH�������6WDHEHQ�DQG�RWKHUV�
������86'$�)RUHVW�6HUYLFH�����D���

7KH�VPDOO�VRXWKHUQ�SLQH�HQJUDYHU�DQG�WKH�VL[�VSLQHG�
HQJUDYHU�DUH�WKH�PRVW�DJJUHVVLYH�DQG�PD\�NLOO�VPDOO�JURXSV�
RI�WUHHV��/RVVHV�PD\�EH�H[WHQVLYH�GXULQJ�SHULRGV�RI�GURXJKW�
�&RQQHU�DQG�:LONLQVRQ�������86'$�)RUHVW�6HUYLFH�����D���

7KH�VHFRQGDU\�EDUN�EHHWOHV�SOD\�D�YLWDO�UROH�LQ�VKDSLQJ�IRUHVW�
VWUXFWXUH�DQG�PD\�KDYH�D�JUHDWHU�LPSDFW�RQ�UHJXODWLQJ�SLQH�
VWDQGV�WKDQ�VRXWKHUQ�SLQH�EHHWOHV��3DLQH�DQG�RWKHUV�������
7KDWFKHU�����D���7KH\�DWWDFN�ZHDNHQHG�RU�VHYHUHO\�VWUHVVHG�
WUHHV�DQG�WKRVH�UHDFKLQJ�VHQHVFHQFH��/DUJH�LQIHVWDWLRQV�
GHYHORS�RQO\�RFFDVLRQDOO\��XVXDOO\�DIWHU�ZLGHVSUHDG�
HQYLURQPHQWDO�VWUHVV��VXFK�DV�WKDW�FDXVHG�E\�GURXJKW��VWRUP�
GDPDJH��RU�ZLOG¿UH��7KHLU�DFWLRQ�VHUYHV�WR�WKLQ�WKH�SLQH�
IRUHVWV��UHGXFLQJ�FRPSHWLWLRQ��OHDYLQJ�WKH�VWURQJHU�WUHHV��DQG�
GHFUHDVLQJ�WKH�ULVN�RI�VRXWKHUQ�SLQH�EHHWOH��63%��RXWEUHDNV��

7KH�LPSDFW�RI�WKHVH�EHHWOHV�GHSHQGV�ODUJHO\�RQ�PDQDJHPHQW�
DFWLYLWLHV��&RXOVRQ�DQG�RWKHUV��������(QJUDYHUV�DOVR�EUHHG�
LQ�GRZQHG�PDWHULDO��VR�LW�LV�GLI¿FXOW�WR�VXEVWDQWLDOO\�UHGXFH�
SRSXODWLRQV��EXW�SUHYHQWLRQ�PHWKRGV��VXFK�DV�ORZHULQJ�
SODQWLQJ�GHQVLWLHV��WKLQQLQJ�VWDQGV��DQG�FXWWLQJ�DQG�UHPRYLQJ�
JURXSV�RI�LQIHVWHG�WUHHV��FDQ�UHGXFH�GDPDJH��

,Q�XQPDQDJHG�VWDQGV��WKH\�DWWDFN�VLQJOH�WUHHV�RU�VPDOO�
JURXSV�RI�SLQHV�DQG�UHGXFH�SLQH�EDVDO�DUHD��7KH\�SURYLGH�
RSHQLQJV�IRU�SLQH�UHSURGXFWLRQ�RU�IRU�HVWDEOLVKHG�KDUGZRRGV�
WR�JURZ��7KH�HIIHFWV�DUH�RIWHQ�QRW�QRWLFHDEOH�H[FHSW�GXULQJ�
SHULRGV�RI�H[WHQGHG�GURXJKW��DIWHU�VWRUP�GDPDJH��RU�DW�WKH�
HQG�RI�63%�HSLGHPLFV��

,QFUHDVHG�WHPSHUDWXUH�DQG�GHFUHDVHG�SUHFLSLWDWLRQ�ZRXOG�
VWUHVV�SLQHV�DQG�FRXOG�WKHUHIRUH�LQFUHDVH�WKH�LPSDFWV�RI�WKHVH�
EDUN�EHHWOHV��EXW�LW�LV�XQOLNHO\�WKDW�WKH\�ZLOO�EHFRPH�SULPDU\�
SHVWV�WKDW�NLOO�ODUJH�DUHDV�RI�WUHHV��7KHVH�IRXU�EDUN�EHHWOH�
VSHFLHV�PD\�PRYH�QRUWKZDUG�DV�ZLQWHUV�EHFRPH�ZDUPHU�

3LQH�UHSURGXFWLRQ�ZHHYLOV²3DOHV�ZHHYLO��+\ORELXV�SDOHV��
DQG�SLWFK�HDWLQJ�ZHHYLO��3DFK\ORELXV�SLFLYRUXV��DUH�WZR�
RI�WKH�PRVW�GDPDJLQJ�LQVHFW�SHVWV�RI�SLQH�VHHGOLQJV�LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��,Q�VRXWKHUQ�IRUHVWV��WKH\�DUH�
IRXQG�ZKHUHYHU�SLQH�RFFXUV��$GXOW�ZHHYLOV�RI�ERWK�VSHFLHV�
DUH�DWWUDFWHG�WR�QHZO\�KDUYHVWHG�VLWHV��ZKHUH�WKH\�EUHHG�
LQ�ORJJLQJ�VODVK��VWXPSV��DQG�ROG�URRW�V\VWHPV��WKH\�FDXVH�
HFRQRPLF�ORVVHV�E\�IHHGLQJ�RQ�WKH�EDUN�DQG�RIWHQ�NLOOLQJ�
SODQWHG�VHHGOLQJV��,I�VHHGOLQJV�DUH�SODQWHG�RQ�RU�DGMDFHQW�WR�

VLWHV�ZLWK�IUHVK�VWXPSV�RU�GDPDJHG�WUHHV��LW�LV�FRPPRQ�WR�
KDYH����WR����SHUFHQW�ZHHYLO�FDXVHG�PRUWDOLW\�DPRQJ�¿UVW�
\HDU�VHHGOLQJV��ZLWK�LQVWDQFHV�RI����SHUFHQW�RU�PRUH�PRUWDOLW\�
UHFRUGHG��7KDWFKHU�����E���$�WKLUG�VSHFLHV��WKH�HDVWHUQ�SLQH�
ZHHYLO��3LVVRGHV�QHPRUHQVLV���LV�JHQHUDOO\�OHVV�FRPPRQ�EXW�
LV�NQRZQ�WR�NLOO�WHUPLQDO�DQG�ODWHUDO�EUDQFKHV�DQG�JLUGOH�
WKH�VWHPV�RI�VPDOO�WUHHV��'RJJHWW�DQG�RWKHUV�������1RUG�DQG�
RWKHUV��������7KH�UHSURGXFWLRQ�ZHHYLOV�DUH�DOPRVW�QHYHU�D�
SUREOHP�LQ�IRUHVW�PDQDJHPHQW�XQOHVV�VHHGOLQJV�KDYH�EHHQ�
SODQWHG�RQ�RU�DGMDFHQW�WR�VLWHV�ZLWK�IUHVK�VWXPSV�RU�GDPDJHG�
WUHHV��)RUHVWHUV�XVXDOO\�DYRLG�WKLV�SUREOHP�RQ�FXWRYHU�VLWHV�E\�
GHOD\LQJ�SODQWLQJ�RU�E\�SODQWLQJ�WUHDWHG�VHHGOLQJV��

3DOHV�DQG�SLWFK�HDWLQJ�ZHHYLOV�SUHIHU�OREOROO\��VKRUWOHDI��SLWFK��
DQG�HDVWHUQ�ZKLWH�SLQHV��7KH\�DOPRVW�QHYHU�DWWDFN�ORQJOHDI�
DQG�VODVK�SLQHV��EXW�RQ�UDUH�RFFDVLRQV�KDYH�EHHQ�REVHUYHG�
IHHGLQJ�RQ�KDUGZRRGV��$OWKRXJK�WKH�HDVWHUQ�SLQH�ZHHYLO�
SUHIHUV�FHGDU��LW�DOVR�DWWDFNV�PRVW�VRXWKHUQ�\HOORZ�SLQHV��
VXFK�DV�OREOROO\��VODVK��DQG�VKRUWOHDI��3DOHV�DQG�HDVWHUQ�SLQH�
ZHHYLOV�PD\�VHUYH�DV�YHFWRUV�IRU�YDULRXV�SDWKRJHQLF�IXQJL��

7KH�IXWXUH�RXWORRN�IRU�WKH�DFWLYLW\�DQG�GDPDJH�OHYHOV�RI�
UHSURGXFWLRQ�ZHHYLOV�LV�VLPLODU�WR�WKH�UHFHQW�SDVW��$�ZDUPHU�
FOLPDWH�PD\�DOORZ�WKHVH�LQVHFWV�WR�H[WHQG�WKHLU�UDQJHV�QRUWK�
LQWR�&DQDGD��:DUPHU�VRXWKHUQ�ZLQWHU�PRQWKV�PD\�DOORZ�
WKHP�WR�LQFUHDVH�DQG�RU�SURORQJ�DFWLYLW\�DQG�WR�SURGXFH�PRUH�
JHQHUDWLRQV�SHU�\HDU��'HFUHDVHG�SUHFLSLWDWLRQ�PD\�UHGXFH�
WKHLU�DFWLYLW\��7KH�LPSDFWV�RI�WKHVH�SHVWV�DUH�PRUH�GHSHQGHQW�
RQ�VWDQG�PDQDJHPHQW��DQG�ZKHWKHU�VHHGOLQJV�ZHUH�WUHDWHG�
ZLWK�LQVHFWLFLGHV��WKDQ�RQ�FOLPDWLF�FRQGLWLRQV��,I�SLQHV�DUH�
SODQWHG�DQG�WKHQ�OHIW�XQPDQDJHG�RYHU�WKH�QH[W����\HDUV��ZH�
FDQ�H[SHFW�LQFUHDVHG�GDPDJH�IURP�SLQH�UHSURGXFWLRQ�ZHHYLOV�

6LUH[�ZRRGZDVS²6LUH[�ZRRGZDVS��6LUH[�QRFWLOLR��LV�
QDWLYH�WR�(XURSH��$VLD�DQG�QRUWKHUQ�$IULFD�DQG�KDV�EHHQ�
LQWURGXFHG�WR�1RUWK�$PHULFD��6RXWK�$PHULFD��1HZ�=HDODQG��
$XVWUDOLD��DQG�6RXWK�$IULFD��,Q�$XVWUDOLD��6RXWK�$IULFD��DQG�
6RXWK�$PHULFD��LW�LV�FRQVLGHUHG�DQ�LPSRUWDQW�SHVW��FDXVLQJ�
VLJQL¿FDQW�PRUWDOLW\��2OLYHLUD�DQG�RWKHUV�������LQ�VWDQGV�
SODQWHG�ZLWK�1RUWK�$PHULFDQ�SLQHV��HVSHFLDOO\�0RQWHUH\�
SLQH��3��UDGLDWD��DQG�OREOROO\�SLQH��+DXJHQ�DQG�+RHEHNH�
�������UHSRUW�WKDW�RWKHU�NQRZQ�VXVFHSWLEOH�SLQHV�LQFOXGH�
VODVK��VKRUWOHDI��SRQGHURVD��3��SRQGHURVD���ORGJHSROH��3��
FRQWRUWD���DQG�MDFN��3��EDQNVLDQD��

)HPDOHV�FDQ�SURGXFH�XS�WR�����HJJV�DQG�GHSRVLW�WKHP�
�PRVWO\�VLQJO\��EHORZ�WKH�VXUIDFH�RI�WKH�EDUN�FORVH�WR�
WKH�FDPELXP��7KH�IHPDOH�DOVR�GHSRVLWV�PXFXV�DQG�D�
EDVLGLRP\FHWH�V\PELRWLF�IXQJXV��$P\ORVWHUHXP�DUHRODWXP��
ZKLFK�JURZV�UDSLGO\�DQG�H[FUHWHV�ZRRG�GLJHVWLQJ�HQ]\PHV��
:KHQ�WKH�ODUYDH�KDWFK�WKH\�ERUH�LQWR�WKH�ZRRG��EXW�IHHG�
RQ�ZRRG�DOUHDG\�FRORQL]HG�E\�WKH�IXQJXV��7KH�IXQJXV�DQG�
PXFXV�DFW�WRJHWKHU�WR�NLOO�WKH�WUHH�DQG�FUHDWH�DQ�HQYLURQPHQW�
VXLWDEOH�IRU�WKH�GHYHORSPHQW�RI�WKH�ODUYDH��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

6LUH[�ZRRGZDVS�KDV�QRW�FDXVHG�ZLGHVSUHDG�PRUWDOLW\�LQ�WKH�
1RUWK�$PHULFDQ�DUHDV�ZKHUH�LW�LV�HVWDEOLVKHG��QRU�KDYH�DQ\�
SRSXODWLRQV�EHHQ�UHSRUWHG�LQ�WKH�6RXWK��+RZHYHU�ZLWKLQ�WKH�
QH[W����\HDUV��LW�LV�YHU\�OLNHO\�WKDW�QDWXUDO�RU�KXPDQ�DLGHG�
VSUHDG�ZLOO�LQWURGXFH�WKLV�SHVW�WR�VRXWKHUQ�IRUHVWV��0DQ\�
RI�WKH�6RXWK¶V�PRVW�LPSRUWDQW�SLQH�VSHFLHV�DUH�VXVFHSWLEOH�
WR�6LUH[�DQG�PDQ\�WUHHV�ZLOO�VXFFXPE�LI�DWWDFNV�DUH�DV�
DJJUHVVLYH�DV�WKH\�DUH�LQ�6RXWK�$PHULFD�DQG�$XVWUDOLD��
$OWKRXJK�WKLV�VFHQDULR�FRXOG�UHVXOW�LQ�FDWDVWURSKLF�HFRORJLFDO�
DQG�HFRQRPLF�ORVVHV��WKH�FRPSOH[LW\�RI�VRXWKHUQ�IRUHVWV�
�PL[HG�VWDQGV��KLJK�ELRGLYHUVLW\��PDQ\�SRVVLEOH�FRPSHWLWRUV��
SUHGDWRUV�DQG�SDUDVLWRLGV��FRQWUDVWV�ZLWK�WKH�PRQRFXOWXUH�
SLQH�SODQWDWLRQV�LQ�RWKHU�FRXQWULHV�ZKHUH�WKH�SHVW�KDV�EHHQ�
PRVW�GDPDJLQJ��0DQ\�VWXGLHV�DUH�XQGHUZD\�WR�DVVHVV�WKH�
SRWHQWLDO�OHYHO�RI�GDQJHU�WR�VRXWKHUQ�IRUHVWV��$�QDWLRQDO�
ULVN�PDS�IRU�6LUH[�KDV�EHHQ�GHYHORSHG��VHH�KWWS���ZZZ�
IV�IHG�XV�IRUHVWKHDOWK�WHFKQRORJ\�LQYDVLYHVBVLUH[QRFWLOLRB
ULVNPDSV�VKWPO��DQG�ULVN�PDSV�VSHFL¿F�WR�WKH�6RXWK�DUH�LQ�
GHYHORSPHQW�

,I�WKH�6LUH[�ZRRGZDVS�EHFRPHV�HVWDEOLVKHG�LQ�WKH�6RXWK�
DQG�DFWV�DV�D�SULPDU\�³WUHH�NLOOHU�́ �HIIHFWLYH�SUHYHQWLRQ�
DQG�VXSSUHVVLRQ�WHFKQLTXHV�DUH�DYDLODEOH��LQFOXGLQJ�WKH�
FXUUHQW�SUDFWLFH�RI�WKLQQLQJ�VWDQGV�WR�LQFUHDVH�JURZWK�DQG�
YLJRU�DQG�UHGXFH�VXVFHSWLELOLW\�WR�EDUN�EHHWOHV��,Q�RWKHU�
FRXQWULHV��6LUH[�ZRRGZDVS�KDV�EHHQ�VXFFHVVIXOO\�PDQDJHG�
XVLQJ�ELRORJLFDO�FRQWURO�DJHQWV��7KH�NH\�DJHQW�LV�D�SDUDVLWLF�
QHPDWRGH��'HODGHQXV�VLULFLGLFROD��ZKLFK�LQIHVWV�6LUH[�
ZRRGZDVS�ODUYDH��DQG�XOWLPDWHO\�VWHULOL]HV�WKH�DGXOW�IHPDOHV��
,QIHVWHG�DGXOW�IHPDOHV�OD\�LQIHUWLOH�HJJV�WKDW�DUH�¿OOHG�ZLWK�
QHPDWRGHV��ZKLFK�IXUWKHU�VSUHDGV�WKH�QHPDWRGH�SRSXODWLRQ��
7KH�QHPDWRGHV�FDQ�HIIHFWLYHO\�UHJXODWH�WKH�ZRRGZDVS�
SRSXODWLRQ�EHORZ�GDPDJLQJ�OHYHOV��$V�6LUH[�ZRRGZDVS�
HVWDEOLVKHV�LQ�QHZ�DUHDV��WKLV�QHPDWRGH�FDQ�EH�HDVLO\�PDVV�
UHDUHG�LQ�WKH�ODERUDWRU\�DQG�LQWURGXFHG�E\�LQRFXODWLQJ�
LW�LQWR�LQIHVWHG�WUHHV��%LRORJLFDO�FRQWURO�HPSOR\LQJ�WKHVH�
QHPDWRGHV�LV�EHLQJ�HYDOXDWHG�IRU�XVH�LQ�8�6��IRUHVWV��,I�
HIIHFWLYH��LW�VKRXOG�SURYLGH�D�JRRG�FRQWURO�RSWLRQ�IRU�VRXWKHUQ�
ODQGRZQHUV�DQG�ODQG�PDQDJHUV�

7KH�HIIHFWV�RI�FKDQJHV�LQ�WHPSHUDWXUH��FDUERQ�GLR[LGH��DQG�
SUHFLSLWDWLRQ�RQ�6LUH[�ZRRGZDVS�DFWLYLW\�DQG�DJJUHVVLYHQHVV�
DUH�XQNQRZQ��,I�SLQH�DFUHDJH�LQFUHDVHV�WKURXJKRXW�WKH�6RXWK�
RU�LQ�FHUWDLQ�DUHDV�RI�WKH�6RXWK��VXVFHSWLELOLW\�RI�WKHVH�DUHDV�
WR�DWWDFN�ZLOO�LQFUHDVH��

6RXWKHUQ�SLQH�EHHWOH²6RXWKHUQ�SLQH�EHHWOH��63%���
'HQGURFWRQXV�IURQWDOLV��LV�WKH�PRVW�GHVWUXFWLYH�LQVHFW�SHVW�
RI�SLQH�IRUHVWV�LQ�WKH�6RXWK��7KDWFKHU�DQG�&RQQHU��������
3RSXODWLRQV�EXLOG�UDSLGO\�GXULQJ�SHULRGLF�RXWEUHDNV�DQG�NLOO�
ODUJH�QXPEHUV�RI�WUHHV��)RU�H[DPSOH��GXULQJ�WKH�RXWEUHDN�
RI������WR�������63%�NLOOHG�PRUH�WKDQ�D�PLOOLRQ�DFUHV�RI�
SLQHV�YDOXHG�DW�JUHDWHU�WKDQ������ELOOLRQ��+RZHYHU��GXULQJ�
SHULRGV�RI�ORZ�DFWLYLW\��63%�SRSXODWLRQV�PD\�EH�VR�ORZ�WKDW�

LW�LV�GLI¿FXOW�WR�ORFDWH�D�VLQJOH�LQIHVWHG�WUHH��7KDWFKHU�DQG�
%DUU\�������7KDWFKHU�DQG�RWKHUV�������RU�FDSWXUH�EHHWOHV�LQ�
SKHURPRQH�WUDSV��%LOOLQJV�DQG�8SWRQ��������

7KH�63%��ZKLFK�DWWDFNV�DOO�VSHFLHV�RI�SLQHV��SUHIHUV�OREOROO\�
�3LQXV�WDHGD���VKRUWOHDI��3��HFKLQDWD���9LUJLQLD��3��YLUJLQLDQD���
VODVK��3��HOOLRWWLL��SRQG��3��VHURWLQD���DQG�SLWFK��3��ULJLGD��SLQHV�
EXW�VHOGRP�DWWDFNV�ORQJOHDI�SLQH��3��SDOXVWULV���63%�KDV�EHHQ�
REVHUYHG�WR�VXFFHVVIXOO\�LQIHVW�HDVWHUQ�ZKLWH��3��VWUREXV��DQG�
7DEOH�0RXQWDLQ��3��SXQJHQV��SLQHV��0DWXUH�WUHHV�LQ�SXUH��
GHQVH�VWDQGV�KDYH�ORQJ�EHHQ�FRQVLGHUHG�PRVW�VXVFHSWLEOH�WR�
63%�DWWDFN��EXW�LQ�UHFHQW�\HDUV�XQWKLQQHG�SLQH�SODQWDWLRQV�
KDYH�LQFUHDVLQJO\�VXSSRUWHG�63%�LQIHVWDWLRQV��&DPHURQ�DQG�
%LOOLQJV��������$WWDFNV�DUH�UDUH�IRU�WUHHV�\RXQJHU�WKDQ���\HDUV�
RU�VPDOOHU�WKDQ���LQFKHV�LQ�GLDPHWHU�DW�EUHDVW�KHLJKW��G�E�K���

'XULQJ�RXWEUHDNV��63%�DFWLYLW\�SHDNV�LQ�HDUO\�VXPPHU�LQ�
6WDWHV�RQ�WKH�*XOI�RI�0H[LFR�DQG�LQ�ODWH�VXPPHU�DQG�HDUO\�
DXWXPQ�IDUWKHU�QRUWK��

,Q�WKH�ODVW�¿YH�GHFDGHV��ODUJH�DFUHDJHV�RI�SLQH�SODQWDWLRQV�
KDYH�EHHQ�HVWDEOLVKHG�LQ�WKH�6RXWK��(YHQ�DJHG��VLQJOH�
VSHFLHV�SODQWDWLRQV�EHFRPH�LQFUHDVLQJO\�VXVFHSWLEOH�WR�63%�
LQIHVWDWLRQV�DV�WKH\�DJH��0LOOLRQV�RI�DFUHV�RI�SLQH�DFURVV�WKH�
6RXWK�DUH�DW�KLJK�KD]DUG�IRU�63%�DWWDFN�DV�VKRZQ�E\�UHJLRQDO�
DQG�6WDWH�PDSV��1RZDN�>1�G�@���63%�KD]DUG�PDSV�DQG�
LQIRUPDWLRQ�DERXW�WKHLU�GHYHORSPHQW�FDQ�EH�YLHZHG�DW��KWWS���
ZZZ�IV�IHG�XV�IRUHVWKHDOWK�WHFKQRORJ\�QLGUPBVSE�VKWPO�

63%�LPSDFWV�RYHU�WKH�QH[W����\HDUV�DUH�H[SHFWHG�WR�EH�
VLJQL¿FDQW��HVSHFLDOO\�LI�WKH�SLQH�DFUHDJH�LQFUHDVHV�LQ�WKH�
6RXWK��KLJK�VXVFHSWLELOLW\�VSHFLHV�DUH�SODQWHG�LQ�GHQVH�
SODQWDWLRQV��DQG�WKH�SODQWDWLRQV�DUH�OHIW�XQWKLQQHG��$�ZDUPHU��
GULHU�FOLPDWH�LV�OLNHO\�WR�LQFUHDVH�63%�DFWLYLW\�DQG�LPSDFWV��
:DUPHU�WHPSHUDWXUHV�ZLOO�OLNHO\�DOORZ�DQ�LQFUHDVH�LQ�WKH�
QXPEHU�RI�63%�JHQHUDWLRQV�SHU�\HDU�DV�ZHOO�DV�WKH�SRUWLRQ�
RI�WKH�\HDU�WKDW�WKH�EHHWOHV�DUH�DFWLYH��7KH�QRUWKHUQ�HGJHV�
RI�WKH�VRXWKHUQ�UHJLRQ�DQG�SLQH�VWDQGV�WKDW�DUH�IDUWKHU�QRUWK�
WKDQ�WKH�KLVWRULFDO�63%�UDQJH��VXFK�DV�LQ�WKH�/DNH�6WDWHV��
1HZ�(QJODQG��DQG�&DQDGD��DUH�DOPRVW�FHUWDLQ�WR�H[SHULHQFH�
63%�DFWLYLW\�DQG�LPSDFWV�WKDW�DUH�XQSUHFHGHQWHG�RU�DW�OHDVW�
VLJQL¿FDQWO\�JUHDWHU�WKDQ�LQ�WKH�SDVW�

7KHUH�LV�VRPH�XQFHUWDLQW\�DQG�GHEDWH�DERXW�WKH�SRWHQWLDO�
HIIHFWV�RI�D�ZDUPHU�FOLPDWH�RQ�63%��7UDQ�DQG�RWKHUV��������
DQG�JHQHUDO�SUHGLFWLRQV�DUH�GLI¿FXOW�WR�PDNH��$Q�LQFUHDVH�LQ�
WHPSHUDWXUH��SDUWLFXODUO\�ZDUPHU�ZLQWHUV��ZRXOG�DOORZ�PRUH�
JHQHUDWLRQV�SHU�\HDU��*DQ��������DQG�5LYHUD�5RMDV�DQG�RWKHUV�
�������SUHGLFW�RXWEUHDNV�WR�EHFRPH�PRUH�IUHTXHQW�DV�FOLPDWH�
FKDQJHV��DOWKRXJK�ODFN�RI�ODQGVFDSH�VFDOH�GDWD�RQ�KRVW�
DEXQGDQFH�DQG�GLVWULEXWLRQ�PD\�KDYH�OHG�*DQ�WR�RYHUHVWLPDWH�
IXWXUH�63%�DFWLYLW\��9HU\�KLJK�VXPPHU�WHPSHUDWXUHV�PD\�
LQFUHDVH�EURRG�PRUWDOLW\��UHGXFH�VSRW�JURZWK�UDWHV��DQG�
KLQGHU�SUHGDWLRQ��:DUPHU�ZLQWHU�WHPSHUDWXUHV�PD\�GLVUXSW�
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V\QFKURQL]DWLRQ�RI�WKH�OLIH�F\FOHV�UHTXLUHG�IRU�FRQFHQWUDWHG�
VSULQJ�HPHUJHQFH�WKDW�IDYRUV�LQLWLDWLRQ�RI�ODUJH��QHZ�
LQIHVWDWLRQV��%LOOLQJV�DQG�.LEEH��������

7KH�LPSDFW�RI�RXWEUHDNV�LQ�WKH�����V�ZDV�PDJQL¿HG�E\�DQ�
DEXQGDQFH�RI�FRQWLJXRXV�PDWXUH�VWDQGV�RI�VDZWLPEHU��PDQ\�RI�
ZKLFK�KDYH�EHHQ�UHSODFHG�ZLWK�\RXQJ�SODQWDWLRQV��DW�OHDVW�RQ�
QRQ�)HGHUDO�ODQGV��,I�LQFUHDVHG�IRUHVW�IUDJPHQWDWLRQ��D�\RXQJHU�
DJH�FODVV�GLVWULEXWLRQ��DQG�PRUH�WKLQQLQJ�RI�SODQWDWLRQV�RFFXU�
LQ�WKH�QH[W����\HDUV��63%�LPSDFWV�FRXOG�EH�ORZHU�LQ�WKH�
IXWXUH��GHVSLWH�LQFUHDVHV�LQ�WHPSHUDWXUHV��$QG�DOWKRXJK�LW�LV�
JHQHUDOO\�DFFHSWHG�WKDW�LQFUHDVHG�WHPSHUDWXUHV�ZLOO�LQFUHDVH�
63%�DFWLYLW\�DQG�GDPDJH��RWKHU�IDFWRUV��IRU�H[DPSOH�IRUHVW�
FRPSRVLWLRQ��IRUHVW�PDQDJHPHQW��GLUHFW�VXSSUHVVLRQ��HWF���PD\�
EH�PRUH�PHDQLQJIXO�LQ�GHWHUPLQLQJ�IXWXUH�63%�DFWLYLW\�DQG�
GDPDJH��)ULHGHQEHUJ�DQG�RWKHUV��������

6LPLODU�WR�WHPSHUDWXUH¶V�HIIHFW�RQ�63%��WKH�SRWHQWLDO�RI�
PRLVWXUH�UHJLPH�WR�LQFUHDVH�RU�GHFUHDVH�63%�SUREOHPV�LV�RSHQ�
WR�FRQMHFWXUH�DQG�QRW�IXOO\�XQGHUVWRRG��6RPH�H[SHUWV�EHOLHYH�
WKDW�GURXJKW�LV�D�PDMRU�HQKDQFHU�RI�63%�RXWEUHDNV��ZKHUHDV�
RWKHUV�SRLQW�WR�WRR�PXFK�PRLVWXUH�DV�D�SULPDU\�IDFLOLWDWLQJ�
IDFWRU��,I�WKH�IUHTXHQF\�RI�SUHFLSLWDWLRQ�H[WUHPHV��\HDUV�RI�
H[WUHPH�ZHWQHVV�RU�G\QHVV��LQFUHDVHV�WKURXJKRXW�WKH�6RXWK�
RYHU�WKH�QH[W����\HDUV��LW�LV�SUREDEOH�WKDW�SLQHV�ZLOO�EHFRPH�
VWUHVVHG�DQG�LQFUHDVHG�63%�DFWLYLW\�DQG�GDPDJH�ZLOO�UHVXOW�

,Q�DGGLWLRQ�WR�WKH�HIIHFWV�WKDW�IRUHVW�FRPSRVLWLRQ��
WHPSHUDWXUH��DQG�PRLVWXUH�ZLOO�KDYH�RQ�WKH�63%�RXWORRN��
IRUHVW�PDQDJHPHQW�ZLOO�SOD\�D�GH¿QLQJ�UROH��3ODQWLQJ�WKH�
SURSHU�VSHFLHV�IRU�D�JLYHQ�VLWH��ORZHU�SODQWLQJ�GHQVLWLHV��
DQG�WKLQQLQJ�RI�SLQH�VWDQGV�FDQ�LQFUHDVH�VWDQG�YLJRU�DQG�
UHVLOLHQF\�DQG�SRVVLEO\�UHGXFH�63%�GDPDJH��:KHQ�RXWEUHDNV�
GR�RFFXU��GDPDJH�FDQ�EH�PLQLPL]HG�E\�HDUO\�GHWHFWLRQ�DQG�
PRQLWRULQJ�RI�VSRWV��IROORZHG�E\�SURPSW�GLUHFW�VXSSUHVVLRQ�
RI�DFWLYH�VSRWV��%LOOLQJV�������

7H[DV�OHDIFXWWLQJ�DQW²7KH�7H[DV�OHDIFXWWLQJ�DQW��$WWD�
WH[DQD��WDUJHWV�¿UVW��DQG�VHFRQG�\HDU�SLQH�SODQWDWLRQV�LQ�
HDVWHUQ�7H[DV�DQG�ZHVW�FHQWUDO�/RXLVLDQD��,Q�ORFDO�DUHDV�
ZKHUH�WKH�DQWV�DUH�DEXQGDQW��LW�LV�QHDUO\�LPSRVVLEOH�WR�
HVWDEOLVK�SLQH�SODQWDWLRQV�XQOHVV�WKH�DQW�FRORQLHV�DUH�
HOLPLQDWHG��7KH�DQQXDO�ORVV�RI�SLQH�VHHGOLQJV�WR�7H[DV�
OHDIFXWWLQJ�DQWV�LV�QHDUO\��������DFUHV��&KHUUHW�������7H[DV�
)RUHVW�6HUYLFH��������

$�ZDUPHU�FOLPDWH�PD\�OHDG�WR�DQ�LQFUHDVH�DQG�RU�FRQWLQXDWLRQ�
RI�OHDIFXWWLQJ�DQW�DFWLYLW\�GXULQJ�ZLQWHU�PRQWKV��'HFUHDVHG�
SUHFLSLWDWLRQ�ZRXOG�OLNHO\�KDYH�WKH�RSSRVLWH�HIIHFW��%HFDXVH�
WKLV�DQW�KDV�D�VWURQJ�SUHIHUHQFH�IRU�ZHOO�GUDLQHG��GHHS�
VDQG\�VRLOV��0RVHU�������9LOHOD��������FOLPDWH�LQGXFHG�
VSUHDG�EH\RQG�LWV�FXUUHQW�GLVWULEXWLRQ�LV�XQOLNHO\��$OWKRXJK�
OHDIFXWWLQJ�DQWV�DUH�OLPLWHG�E\�DYHUDJH�ORZ�WHPSHUDWXUHV�
�ZDUPHU�WHPSHUDWXUHV�ZRXOG�OHVVHQ�WKLV�OLPLWLQJ�IDFWRU���WKHLU�

VSUHDG�LQWR�QHZ��QRUWKHUQ�DUHDV�LV�JRLQJ�WR�EH�OLPLWHG�GXH�WR�
WKH�ODFN�RI�SUHIHUUHG�VRLOV�IRU�WKH�DQW��7KHUH�LV�D�SRVVLELOLW\�WKDW�
D�ZDUPHU�FOLPDWH�ZRXOG�DOORZ�QRUWKZDUG�PRYHPHQW�LQWR�DUHDV�
RI�2NODKRPD�DQG�$UNDQVDV�WKDW�KDYH�GHHS��VDQG\�VRLOV��$�QHZ�
¿SURQLO�FRQWURO�SURGXFW��370��ZDV�UHJLVWHUHG�LQ�������DQG�
DQ�LQVHFWLFLGDO�EDLW�LV�RQ�WKH�KRUL]RQ��5HJXODU�DQG�FRQVLVWHQW�
DSSOLFDWLRQ�RI�WKHVH�SURGXFWV�KDV�WKH�SRWHQWLDO�WR�UHGXFH�WKH�
LPSDFWV�RI�7H[DV�OHDIFXWWLQJ�DQWV�IURP�KLVWRULFDO�OHYHOV��

,QVHFW�3HVWV�RI�+DUGZRRGV�

$VLDQ�ORQJKRUQHG�EHHWOH²$VLDQ�ORQJKRUQHG�EHHWOH��
$QRSORSKRUD�JODEULSHQQLV��ZDV�GLVFRYHUHG�DWWDFNLQJ�
KDUGZRRG�WUHHV�LQ�WKH�8QLWHG�6WDWHV�LQ�WKH�PLG�����V��
7XQQHOLQJ�E\�EHHWOH�ODUYDH�JLUGOHV�WUHH�VWHPV�DQG�EUDQFKHV��
5HSHDWHG�DWWDFNV�OHDG�WR�GLHEDFN�RI�WKH�WUHH�FURZQ�DQG��
HYHQWXDOO\��GHDWK�RI�WKH�WUHH��7KH�EHHWOH�SUREDEO\�WUDYHOOHG�
WR�WKH�8QLWHG�6WDWHV�LQVLGH�VROLG�ZRRG�SDFNLQJ�PDWHULDO�
IURP�&KLQD��7KLV�SHVW�EHHWOH�KDV�EHHQ�LQWHUFHSWHG�DW�SRUWV�
DQG�IRXQG�LQ�ZDUHKRXVHV�WKURXJKRXW�WKH�8QLWHG�6WDWHV�DQG�
LV�FXUUHQWO\�LQIHVWLQJ�WUHHV�LQ�1HZ�<RUN�&LW\��1HZ�-HUVH\��
:RUFHVWHU��0$���DQG�7RURQWR��2QWDULR��&DQDGD���,W�ZDV�
VXFFHVVIXOO\�HUDGLFDWHG�IURP�WKH�&KLFDJR�DUHD�IROORZLQJ�D�
OHQJWK\�DQG�DJJUHVVLYH�FDPSDLJQ�RI�GHWHFWLRQ�DQG�UHPRYDO�RI�
LQIHVWHG�WUHHV��$QWLSLQ�DQG�'LOOH\�������

7KLV�EHHWOH�LV�D�VHULRXV�SHVW�LQ�&KLQD��ZKHUH�LW�NLOOV�KDUGZRRG�
WUHHV�LQ�URDGVLGH�SODQWLQJV��VKHOWHUEHOWV��DQG�SODQWDWLRQV��,Q�
WKH�8QLWHG�6WDWHV�WKH�EHHWOH�SUHIHUV�PDSOH�VSHFLHV��LQFOXGLQJ�
ER[HOGHU��$��QHJXQGR���1RUZD\��$��SODWDQRLGHV���UHG��$��
UXEUXP���VLOYHU��$��VDFFKDULQXP���DQG�VXJDU��$��VDFFKDUXP��
PDSOHV��2WKHU�SUHIHUUHG�KRVWV�DUH�ELUFKHV��%HWXOD�VSS����2KLR�
EXFNH\H��$HVFXOXV�JODEUD���HOPV��8OPXV�VSS����KRUVHFKHVWQXW�
�$HVFXOXV�KLSSRFDVWDQDHXP���DQG�ZLOORZV��6DOL[�VSS����
2FFDVLRQDO�WR�UDUH�KRVWV�LQFOXGH�DVKHV��(XURSHDQ�PRXQWDLQ�
DVK��6RUEXV�VS����/RQGRQ�SODQHWUHH��3ODWDQXV�VS����PLPRVD�
�$OEL]LD�MXOHEULVVLQ���DQG�SRSODUV��3RSXOXV�VSS����$�FRPSOHWH�
OLVW�RI�KRVW�WUHHV�LQ�WKH�8QLWHG�6WDWHV�KDV�QRW�EHHQ�FRPSLOHG�

$VLDQ�ORQJKRUQHG�EHHWOHV�SURGXFH�RQH�JHQHUDWLRQ�SHU�\HDU��
$GXOW�EHHWOHV�DUH�XVXDOO\�SUHVHQW�IURP�-XO\�WR�2FWREHU��EXW�
FDQ�EH�IRXQG�ODWHU�LQ�WKH�IDOO�LI�WHPSHUDWXUHV�DUH�ZDUP��
$GXOWV�XVXDOO\�VWD\�RQ�WKH�WUHHV�IURP�ZKLFK�WKH\�HPHUJHG�RU�
GLVSHUVH�VKRUW�GLVWDQFHV�WR�D�QHZ�KRVW�WR�IHHG�DQG�UHSURGXFH��
(DFK�IHPDOH�XVXDOO\�SURGXFHV����WR����HJJV��RU�PRUH��GXULQJ�
KHU�OLIHWLPH��(JJV�KDWFK�LQ����WR����GD\V��7KH�ODUYDH�IHHG�
XQGHU�WKH�EDUN�LQ�WKH�OLYLQJ�WLVVXH�RI�WKHLU�KRVW�DQG�WKHQ�ERUH�
GHHS�LQWR�WKH�ZRRG�WR�SXSDWH��$GXOWV�HPHUJH�E\�ERULQJ�D�
WXQQHO�DQG�FUHDWLQJ�D�ODUJH�URXQG�H[LW�KROH�LQ�WKH�WUHH��86'$�
)RUHVW�6HUYLFH�DQG�$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH�������

&XUUHQWO\��WKH�RQO\�HIIHFWLYH�PHDQV�WR�HOLPLQDWH�$VLDQ�
ORQJKRUQHG�EHHWOH�LV�WR�UHPRYH�LQIHVWHG�WUHHV�DQG�GHVWUR\�
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WKHP�E\�FKLSSLQJ�RU�EXUQLQJ��7R�SUHYHQW�IXUWKHU�VSUHDG�RI�WKH�
LQVHFW��TXDUDQWLQHV�DUH�HVWDEOLVKHG�WR�SUHYHQW�WUDQVSRUWDWLRQ�
RI�LQIHVWHG�WUHHV�DQG�EUDQFKHV�IURP�WKH�DUHD��(DUO\�GHWHFWLRQ�
RI�LQIHVWDWLRQV�DQG�UDSLG�WUHDWPHQW�UHVSRQVH�DUH�FUXFLDO��
6\VWHPLF�LQVHFWLFLGHV�FDQ�SURYLGH�SURWHFWLRQ�IRU�LQGLYLGXDO�
WUHHV�RU�VPDOO�QXPEHUV�RI�WUHHV��EXW�LQGLYLGXDO�WUHH�WUHDWPHQW�
LV�QRW�IHDVLEOH�LQ�IRUHVWHG�VHWWLQJV�

7KH�IXWXUH�LPSDFW�RI�$VLDQ�ORQJKRUQHG�EHHWOHV�RQ�VRXWKHUQ�
IRUHVWV�LV�XQNQRZQ�IRU�VHYHUDO�UHDVRQV��)LUVW��WKH�SHVW�PD\�
RU�PD\�QRW�VSUHDG�LQWR�WKH�6RXWK�RYHU�WKH�QH[W����\HDUV��
6LJQL¿FDQW�HUDGLFDWLRQ�DQG�FRQWDLQPHQW�HIIRUWV�DUH�EHLQJ�
SXUVXHG�LQ�DUHDV�ZKHUH�WUHHV�DUH�XQGHU�DWWDFN��$OWKRXJK�WKH�
EHHWOH�GLVSHUVHV�VORZO\²LW�GRHV�QRW�À\�JUHDW�GLVWDQFHV�DQG�
WHQGV�WR�UHPDLQ�LQ�WKH�VDPH�DUHD�XQWLO�KRVWV�DUH�H[KDXVWHG²
LW�PD\�EH�VSUHDG�JUHDW�GLVWDQFHV�LQ�¿UHZRRG�RU�E\�PRYHPHQW�
RI�RWKHU�LQIHVWHG�PDWHULDO�

$�ZLGH�YDULHW\�RI�VRXWKHUQ�KDUGZRRG�WUHHV��HVSHFLDOO\�
PDSOHV��LV�DW�ULVN��,W�LV�XQOLNHO\��KRZHYHU��WKDW�YDVW�DUHDV�RI�
KDUGZRRGV�ZRXOG�EH�NLOOHG�ZLWKLQ�WKH�QH[W����\HDUV�EHFDXVH�
WKH�EHHWOH�WDNHV�VHYHUDO�\HDUV�WR�NLOO�KRVW�WUHHV�DQG�LW�LV�D�VORZ�
GLVSHUVHU��,I�VSRW�LQIHVWDWLRQV�DUH�GLVFRYHUHG�HDUO\�HQRXJK��
WKH�EHHWOH�FDQ�EH�HUDGLFDWHG�EHIRUH�LW�EHFRPHV�ZLGHO\�
HVWDEOLVKHG��6XFFHVVIXO�HUDGLFDWLRQ�HIIRUWV�UHTXLUH�PXFK�
WLPH��IXQGLQJ��SHUVRQQHO��DQG�VWUHQJWK�RI�ZLOO�

(IIHFWV�RI�VRXWKHUQ�FOLPDWH�RQ�$VLDQ�ORQJKRUQHG�EHHWOH�DUH�
FRPSOHWHO\�XQNQRZQ��([WUHPH�KHDW�LQ�VRPH�SDUWV�RI�WKH�
6RXWK�PD\�LQKLELW�DFWLYLW\�DQG�VXFFHVV��+RZHYHU��WKHUH�LV�
DOVR�WKH�SRVVLELOLW\�WKDW�ZDUPHU�WHPSHUDWXUHV�ZRXOG�OHDG�WR�
TXLFNHU�FRPSOHWLRQ�RI�WKH�EHHWOH¶V�OLIH�F\FOH��ZKLFK�ZRXOG�
PHDQ�ODUJHU�SRSXODWLRQV�DQG�PRUH�GDPDJH�WR�VRXWKHUQ�WUHHV��

%DOGF\SUHVV�OHDIUROOHU²)RUPHUO\�QDPHG�WKH�IUXLWWUHH�
OHDIUROOHU��WKH�EDOGF\SUHVV�OHDIUROOHU��$UFKLSV�JR\HUDQD��
SHULRGLFDOO\�GHIROLDWHV�EDOGF\SUHVV�LQ�/RXLVLDQD�DQG�
0LVVLVVLSSL��.UXVH��������GHVFULEHV�WKH�EDOGF\SUHVV�
OHDIUROOHU��DQG�VXPPDUL]HV�LWV�ELRORJ\�DQG�LWV�HIIHFWV�RQ�LWV�
KRVW��7KLV�QDWLYH�LQVHFW�FDXVHV�JURZWK�UHGXFWLRQ�DQG�GLHEDFN��
EXW�RQO\�FDXVHV�PRUWDOLW\�ZKHQ�PXOWLSOH�RWKHU�VWUHVVRUV�DUH�
DW�ZRUN��

7KH�EDOGF\SUHVV�OHDIUROOHU�ZDV�¿UVW�UHFRUGHG�LQ������LQ�
/RXLVLDQD��ZKHUH�LW�IHHGV�DOPRVW�H[FOXVLYHO\�RQ�EDOGF\SUHVV��
,W�DQQXDOO\�GHIROLDWHV�DQ�DYHUDJH�RI��������DFUHV�LQ�WKH�RDN�
JXP�F\SUHVV�IRUHVW�W\SH��$OWKRXJK�WKLV�LQVHFW�LV�PDLQO\�D�
SHVW�RI�ÀRRGHG�EDOGF\SUHVV��LW�FDQ�PRYH�LQWR�GULHU�XSODQG�DQG�
XUEDQ�VHWWLQJV�GXULQJ�SHULRGV�RI�KHDY\�LQIHVWDWLRQ�

%DOGF\SUHVV�WUHHV�RI�DOO�VL]HV�GLVSOD\�FDQRS\�GLHEDFN�DQG�
VLJQL¿FDQW�UHGXFWLRQV�LQ�GLDPHWHU�JURZWK�UHVXOWLQJ�IURP�
UHSHDWHG�DQQXDO�GHIROLDWLRQ��3ROH�VL]HG�WR�VPDOO�VDZWLPEHU�
VL]HG�WUHHV�JURZLQJ�RQ�IRUHVW�HGJHV�RU�LQ�GHQVH�VWDQGV�DUH�
PRVW�VHYHUHO\�DIIHFWHG��,Q�DUHDV�ZKHUH�FKURQLF�VDOWZDWHU�

LQWUXVLRQ�LV�D�SUREOHP��WUHHV�GLH�DIWHU�DV�IHZ�DV�WZR�
FRQVHFXWLYH�\HDUV�RI�GHIROLDWLRQ�

7HPSHUDWXUH�DQG�SUHFLSLWDWLRQ�FKDQJHV�DUH�XQOLNHO\�
WR�GLUHFWO\�DIIHFW�EDOGF\SUHVV�OHDIUROOHU¶V�DFWLYLW\�DQG�
LPSDFWV��+RZHYHU��KLJKHU�VHD�OHYHOV�UHVXOWLQJ�IURP�ZDUPHU�
WHPSHUDWXUHV�ZRXOG�IXUWKHU�VWUHVV�EDOGF\SUHVV�WUHHV�EHFDXVH�
RI�LQFUHDVHG�VDOWZDWHU�LQWUXVLRQ��VLJQL¿FDQWO\�LQFUHDVLQJ�WKH�
OLNHOLKRRG�WKDW�GHIROLDWLRQ�ZRXOG�GDPDJH�DQG�NLOO�KRVW�WUHHV��
+XPDQ�DOWHUDWLRQV�WR�VRXWKHUQ�/RXLVLDQD¶V�K\GURORJ\��JUHDWHU�
VDOWZDWHU�LQWUXVLRQ��QXWULD�IHHGLQJ��GHIROLDWLRQ�E\�EDOGF\SUHVV�
OHDIUROOHU��DQG�RWKHU�VWUHVVRUV�DUH�DOO�FRPELQLQJ�WR�WKUHDWHQ�
WKH�EDOGF\SUHVV�UHVRXUFH�LQ�VRXWKHUQ�/RXLVLDQD��$OWKRXJK�
XQOLNHO\�WR�GLVDSSHDU�LQ�WKH�QH[W����\HDUV��WKLV�UHVRXUFH�LV�
H[SHFWHG�WR�FRQWLQXH�WR�EH�FRPSURPLVHG�

(PHUDOG�DVK�ERUHU²(PHUDOG�DVK�ERUHU��$JULOXV�
SODQLSHQQLV��LV�D�GHYDVWDWLQJ��ZRRG�ERULQJ�EHHWOH�QDWLYH�WR�
$VLD��,W�ZDV�¿UVW�IRXQG�LQIHVWLQJ�WUHHV�LQ�1RUWK�$PHULFD�
LQ�VRXWKHDVWHUQ�0LFKLJDQ�DQG�DGMDFHQW�DUHDV�RI�2QWDULR��
&DQDGD��LQ�������9DULRXV��������:LWKLQ�WKH�FRUH�LQIHVWHG�
DUHD�RI�0LFKLJDQ��,QGLDQD��DQG�2KLR��PRUH�WKDQ����PLOOLRQ�
DVK�WUHHV�DUH�HVWLPDWHG�WR�EH�GHDG��G\LQJ��RU�LQIHVWHG��6PLWK�
DQG�RWKHUV��������(OVHZKHUH��WKH�HPHUDOG�DVK�ERUHU�DOUHDG\�
KDV�NLOOHG�WHQV�RI�PLOOLRQV�RI�DVK�WUHHV��DQG�FRQWLQXHV�WR�SRVH�
D�VHULRXV�WKUHDW�WR�WKH�DVK�UHVRXUFH�RI�1RUWK�$PHULFD�

7KH�HPHUDOG�DVK�ERUHU�ZDV�¿UVW�IRXQG�LQ�WKH�8QLWHG�6WDWHV�LQ�
������EXW�LW�ZDV�OLNHO\�LQWURGXFHG�LQWR�WKH�DUHD�DURXQG�'HWURLW�
LQ�WKH�HDUO\�����V��.RYDFV�DQG�RWKHUV��������SUREDEO\�LQ�VROLG�
ZRRG�SDFNLQJ�PDWHULDO�IURP�$VLD��6RRQ�DIWHU�GHWHFWLRQ��¿YH�
FRXQWLHV�LQ�0LFKLJDQ�ZHUH�SODFHG�XQGHU�TXDUDQWLQH��+RZHYHU��
LQ�WKH�\HDUV�EHIRUH�GHWHFWLRQ��LQIHVWHG�PDWHULDO²VXFK�DV�
QXUVHU\�VWRFN��XQSURFHVVHG�DVK�ORJV��¿UHZRRG��DQG�RWKHU�DVK�
FRPPRGLWLHV²ZDV�PRVW�OLNHO\�PRYHG�WR�PDQ\�DUHDV�DURXQG�
WKH�8QLWHG�6WDWHV��,QDGYHUWHQW�PRYHPHQW�E\�KXPDQV�FRQWLQXHV�
LQWR�WKH�SUHVHQW�LQ�VSLWH�RI�)HGHUDO�DQG�6WDWH�TXDUDQWLQHV�
UHVWULFWLQJ�WKH�H[SRUW�RI�SRWHQWLDOO\�LQIHVWHG�PDWHULDOV�RQFH�WKH�
ERUHU�LV�GHWHFWHG�LQ�D�FRXQW\��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�6HUYLFH��������������
6XUYH\V�PDGH�LQ������IRXQG�LQIHVWDWLRQV�LQ����FRXQWLHV�LQ�
0LFKLJDQ�DQG���FRXQWLHV�LQ�QRUWKHUQ�2KLR��%\�HDUO\������
LQIHVWDWLRQV�ZHUH�ORFDWHG�LQ�DQ�DGGLWLRQDO����6WDWHV��,QGLDQD��
,OOLQRLV��,RZD��0DU\ODQG��3HQQV\OYDQLD��0LVVRXUL��9LUJLQLD��
:HVW�9LUJLQLD��:LVFRQVLQ��.HQWXFN\��0LQQHVRWD��DQG�1HZ�
<RUN��¿J���������,Q�&DQDGD��LQIHVWDWLRQV�QRZ�RFFXU�LQ�VHYHUDO�
DUHDV�RI�2QWDULR�DQG�4XHEHF��86'$�$QLPDO�DQG�3ODQW�+HDOWK�
,QVSHFWLRQ�6HUYLFH�������

6LQFH�LWV�LQWURGXFWLRQ��WKH�HPHUDOG�DVK�ERUHU�KDV�KDG�D�
VLJQL¿FDQW�QHJDWLYH�LPSDFW�RQ�WKH�HFRORJ\�DQG�HFRQRP\�RI�
LQIHVWHG�DUHDV��ZLWK�DOO����VSHFLHV�RI�1RUWK�$PHULFDQ�DVK�
DSSHDULQJ�WR�EH�VXVFHSWLEOH��$VK�WUHHV�DUH�DQ�LPSRUWDQW�SDUW�
RI�WKH�UXUDO�DQG�XUEDQ�IRUHVWV�RI�WKH�8QLWHG�6WDWHV��YDOXHG�
DW�PRUH�WKDQ������ELOOLRQ��86'$�$QLPDO�DQG�3ODQW�+HDOWK�
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GHWHFW�LQIHVWDWLRQV�HDUO\�HQRXJK�WR�HIIHFWLYHO\�FRQWURO�WKHP�
DQG�SUHYHQW�WKHLU�VSUHDG�

7KHUH�DUH�D�QXPEHU�RI�HIIHFWLYH�FKHPLFDO�FRQWURO�RSWLRQV�
DYDLODEOH�WR�SURWHFW�LQGLYLGXDO�WUHHV�IURP�LQIHVWDWLRQ��+HUPV�
DQG�RWKHUV��������8QIRUWXQDWHO\��DYDLODEOH�WLPH��IXQGLQJ��
HTXLSPHQW��DQG�H[SHUWLVH�OLPLW�WKH�QXPEHU�RI�WUHHV�WKDW�FDQ�EH�
SURWHFWHG�WR�XUEDQ�VXEXUEDQ�VHWWLQJV�DQG�D�YHU\�VPDOO�QXPEHU�
RI�KLJK�YDOXH�WUHHV�LQ�IRUHVWHG�VHWWLQJV��:LWK�WKH�HPHUDOG�DVK�
ERUHU�GHVWUR\LQJ�HYHU\�DVK�LQ�LWV�SDWK��RQH�SUDFWLFDO�RSWLRQ�PD\�
EH�WR�GHOLQHDWH�DQG�SURWHFW�VPDOO�SRFNHWV�RI�H[FHSWLRQDO�DVK�
UHVRXUFH�DV�³DVK�FRQVHUYDWLRQ�DUHDV�́ �

6HYHUDO�ODUYDO�DQG�HJJ�SDUDVLWRLGV�DUH�EHLQJ�LQYHVWLJDWHG�IRU�
XVH�DV�ELRORJLFDO�FRQWURO�DJHQWV��86'$�$QLPDO�DQG�3ODQW�
+HDOWK�,QVSHFWLRQ�6HUYLFH�DQG�RWKHUV��������$OWKRXJK�UHVXOWV�
DUH�SUHOLPLQDU\��LW�LV�UHDVRQDEOH�WR�H[SHFW�WKDW�ELRORJLFDO�
FRQWURO�DJHQWV�ZRXOG�PLWLJDWH�SRSXODWLRQV�EXW�ZRXOG�QRW�
FRQWURO�RU�FRPSOHWHO\�VWRS�WKH�VSUHDG�DQG�LPSDFWV�RI�WKLV�
LQVHFW�LQYDGHU��

7KH�HIIHFWV�RI�FKDQJHV�LQ�FOLPDWH²VXFK�DV�LQFUHDVHV�LQ�
WHPSHUDWXUH��SUHFLSLWDWLRQ��DQG�FDUERQ�GLR[LGH²�RQ�HPHUDOG�
DVK�ERUHU�DUH�XQFHUWDLQ��:DUPHU�WHPSHUDWXUHV�ZRXOG�
OLNHO\�UHVXOW�LQ�PRUH�UDSLG�OLIH�F\FOH�FRPSOHWLRQ�UHVXOWLQJ�
LQ�LQFUHDVHG�SRSXODWLRQ�JURZWK�DQG�LPSDFWV��+RZHYHU��WKH�
H[WUHPH�KHDW�RI�VRXWKHUQ�VXPPHUV�FRXOG�DFWXDOO\�LQKLELW�
DFWLYLW\�DQG�UHGXFH�WKH�DPRXQW�RI�DVK�PRUWDOLW\��7KH�UDQJH�
RI�DVK�WUHHV�LQ�WKH�6RXWK�LV�H[SHFWHG�WR�VKULQN�DV�WKH�FOLPDWH�
ZDUPV��EHWZHHQ�FOLPDWH�VWUHVV�DQG�WKH�HPHUDOG�DVK�ERUHU�
LQIHVWDWLRQV��WKH�6RXWK�LV�OLNHO\�WR�ORVH�PLOOLRQV�RI�DVK�WUHHV�LQ�
WKH�QH[W����\HDUV�

)RUHVW�WHQW�FDWHUSLOODU²)RUHVW�WHQW�FDWHUSLOODU��0DODFRVRPD�
GLVVWULD��RFFXUV�WKURXJKRXW�PRVW�RI�WKH�8QLWHG�6WDWHV�DQG�
&DQDGD��ZKHUH�LW�GHIROLDWHV�D�YDULHW\�RI�KDUGZRRGV��%DW]HU�
DQG�0RUULV�������'URR]�������)LW]JHUDOG�������86'$�
)RUHVW�6HUYLFH�����E���,Q�WKH�6RXWK��LW�KHDYLO\�GHIROLDWHV�
ZDWHU�WXSHOR��1\VVD�DTXDWLFD���VZHHWJXP��/LTXLGDPEDU�
VW\UDFLÀXD���EODFNJXP��1��V\OYDWLFD���DQG�YDULRXV�RDN�
VSHFLHV��4XHUFXV�VSS����7KH�PRVW�SHUVLVWHQW�DQG�H[WUHPH�
RXWEUHDNV�LQ�WKH�6RXWK�RFFXU�RQ�KRVW�WUHHV�LQ�ERWWRPODQGV��
IRUHVWHG�ZHWODQGV��DQG�ULSDULDQ�DUHDV��:KHQ�SRSXODWLRQV�
UHDFK�HSLGHPLF�OHYHOV��WKH�FDWHUSLOODUV�RIWHQ�VSUHDG�WR�XUEDQ�
DQG�VXEXUEDQ�DUHDV�ZKHUH�WKH\�GHIROLDWH�VKDGH�WUHHV�DQG�
RUQDPHQWDO�SODQWV��

2XWEUHDNV�RFFXU�LQ�VHYHUDO�6RXWKHUQ�6WDWHV��ZKHUH�PRUH�WKDQ�
��������DFUHV�FDQ�EH�GHIROLDWHG�LQ�D�VLQJOH�VHDVRQ��GHIROLDWLRQ�
GRHV�QRW�FDXVH�VLJQL¿FDQW�DPRXQWV�RI�WUHH�PRUWDOLW\�DQG�
WKHUHIRUH�FRQWURO�SUDFWLFHV�DUH�UDUHO\�FRVW�HIIHFWLYH��+RZHYHU��
VLJQL¿FDQW�ORVV�RI�WUHH�JURZWK�LV�RIWHQ�DQ�RXWFRPH��DQG�
UHSHDWHG��KHDY\�GHIROLDWLRQ�RI�VWDQGV�PD\�FDXVH�VLJQL¿FDQW�
GLHEDFN��,I�QHHGHG��FRQWURO�WHFKQLTXHV�DUH�DYDLODEOH�DQG�

KDYH�SURYHQ�HIIHFWLYH�EXW�GHSHQG�RQ�WKH�DYDLODELOLW\�RI�ERWK�
IXQGLQJ�DQG�WHFKQLFDO�H[SHUWLVH�

7HQW�FDWHUSLOODU�LPSDFWV�RFFXU�PDLQO\�LQ�WKH�ERWWRPODQG�
KDUGZRRG�F\SUHVV�IRUHVW�W\SHV��PDSSHG�DV�RDN�JXP�F\SUHVV�
DQG�HOP�DVK�FRWWRQZRRG���EXW�WKH\�RFFDVLRQDOO\�RFFXU�LQ�
XSODQG�QRUWKHUQ�KDUGZRRG�IRUHVW�W\SHV��PDSSHG�DV�PDSOH�
EHHFK�ELUFK��RDN�KLFNRU\��DQG�RDN�SLQH��

&KDQJHV�LQ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�DUH�XQOLNHO\�WR�
LQFUHDVH�GHIROLDWLRQ�E\�IRUHVW�WHQW�FDWHUSLOODUV��,I�FOLPDWH�
FKDQJH�VLJQL¿FDQWO\�VWUHVVHV�WKH�IRUHVW�W\SHV�PRVW�YXOQHUDEOH�
WR�WHQW�FDWHUSLOODU�GHIROLDWLRQ��WKH�DGGLWLYH�HIIHFW�RI�PXOWLSOH�
VWUHVVRUV�FRXOG�PHDQ�KDVWHQHG�RU�LQFUHDVHG�WUHH�PRUWDOLW\��

*\SV\�PRWK²*\SV\�PRWK��/\PDQWULD�GLVSDU��LV�QDWLYH�WR�
(XURSH�DQG�$VLD��,Q�������/HRSROG�7URXYHORW�LQWURGXFHG�
WKH�(XURSHDQ�VWUDLQ�RI�WKH�J\SV\�PRWK��6LQFH�WKHQ��LW�KDV�
VSUHDG�DFURVV�WKH�ODQGVFDSH�RI�WKH�HDVWHUQ�8QLWHG�6WDWHV��
GHIROLDWLQJ�YDVW�DFUHDJHV�RI�IRUHVW��86'$�$QLPDO�DQG�3ODQW�
+HDOWK�,QVSHFWLRQ�6HUYLFH�����E���7KH�LQVHFW�ZDV�IRXQG�LQ�
QRUWKHDVWHUQ�9LUJLQLD�LQ�WKH�HDUO\�����V��$W�LWV�FXUUHQW�UDWH�
RI�VSUHDG��VSHFLDOLVWV�SUHGLFW�WKDW�D�VLJQL¿FDQW�SRUWLRQ�RI�WKH�
6RXWK�ZLOO�EH�LQIHVWHG�LQ�WKH�QH[W����\HDUV��

7KH�LPSDFW�RI�UHSHDWHG�J\SV\�PRWK�GHIROLDWLRQ�RQ�WKH�KHDOWK�
RI�RDN�IRUHVWV�LV�VLJQL¿FDQW��&DPSEHOO�DQG�6ORDQ��������
5HSHDWHG�VHYHUH�GHIROLDWLRQ�RI�RDNV�ZHDNHQV�WUHHV�WR�VXFK�
DQ�H[WHQW�WKDW�WKH\�PD\�EH�DWWDFNHG�DQG�NLOOHG�E\�VHFRQGDU\�
SHVW�RUJDQLVPV��VXFK�DV�WKH�WZR�OLQHG�FKHVWQXW�ERUHU��$JULOXV�
ELOLQHDWXV��DQG�$UPLOODULD�URRW�URW��FDXVHG�E\�$UPLOODULD�
PHOOHD���([WHQGHG�GURXJKW�LQWHQVL¿HV�WKH�GHDWK�UDWH��

*\SV\�PRWK�FDWHUSLOODUV�IHHG�RQ�D�ZLGH�UDQJH�RI�WUHHV�DQG�
VKUXEV��/LHEKROG�DQG�RWKHUV�������=KX�������EXW�SUHIHU�
RDNV��6SHFLHV�DUH�DWWDFNHG�SUHIHUHQWLDOO\�ZLWKRXW�UHVSHFW�
WR�IRUHVW�W\SH��+LJKO\�IDYRUHG�VSHFLHV�LQFOXGH�VZHHWJXP��
QRUWKHUQ�UHG�RDN��4XHUFXV�UXEUD���DQG�$PHULFDQ�EDVVZRRG�
�7LOLD�DPHULFDQD���6SHFLHV�RI�OLPLWHG�VXLWDELOLW\�LQFOXGH�
SLQHV��PDSOHV��$FHU�VSS����DVK��)UD[LQXV�VSS����$PHULFDQ�
EHHFK��)DJXV�JUDQGLIROLD���DQG�FKHUU\��3UXQXV�VHURWLQD���
6SHFLHV�WKDW�DUH�QRW�IDYRUHG�RU�DUH�DYRLGHG�LQFOXGH�EODFNJXP��
\HOORZ�SRSODU��/LULRGHQGURQ�WXOLSLIHUD���EODFN�ORFXVW��5RELQLD�
SVHXGRDFDFLD���EDOGF\SUHVV��7D[RGLXP�GLVWLFKXP���PDJQROLD�
�0DJQROLD�JUDQGLÀRUD���DQG�WXSHOR��1\VVD�V\OYDWLFD���$V�
J\SV\�PRWK�PRYHV�VRXWK�DQG�ZHVW��LW�ZLOO�HQFRXQWHU�ORZHU�
FRQFHQWUDWLRQV�RI�RDN�DQG�FRYH�KDUGZRRGV��DQG�IRUHVW�
VXVFHSWLELOLW\�ZLOO�GHFUHDVH�LQ�PDQ\�EXW�QRW�DOO�DUHDV��
+RZHYHU��ZLWK�LWV�ZLGH�KRVW�UDQJH�LW�VKRXOG�VWLOO�SHUVLVW�

7KH�PRVW�LPSRUWDQW�GLVHDVH�DJHQWV�DIIHFWLQJ�J\SV\�PRWKV�DUH�
WKH�J\SV\�PRWK�QXFOHRSRO\KHGURVLV�YLUXV��/G0139��DQG�
WKH�J\SV\�PRWK�IXQJXV��(QWRPRSKDJD�PDLPDLJD��$QGUHDGLV�
DQG�:HVHORK�������+DMHN�DQG�RWKHUV�������
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7KH�6ORZ�WKH�6SUHDG�3URJUDP�GHFUHDVHV�WKH�J\SV\�PRWKV¶�UDWH�
RI�VSUHDG�IURP�DSSUR[LPDWHO\����PLOHV�D�\HDU�WR���WR����PLOHV�
SHU�\HDU��6KDURY�DQG�RWKHUV��������,I�WKH�SURJUDP�FRQWLQXHV��
ZH�FDQ�H[SHFW�WKH�J\SV\�PRWK�WR�PRYH�����WR�����PLOHV�
IDUWKHU�LQWR�WKH�6RXWK�RYHU�WKH�QH[W����\HDUV��FRPSDUHG�WR�WRWDO�
LQIHVWDWLRQ�ZLWKLQ����WR����\HDUV�ZLWKRXW�WKH�SURJUDP��

*\SV\�PRWKV�FDQ�DOVR�EH�DUWL¿FLDOO\�VSUHDG�E\�KXPDQ�
DFWLYLWLHV��FRQWLQXHG�YLJLODQFH�WR�GHWHFW�DQG�HUDGLFDWH�WKH�
UHVXOWLQJ�VPDOO�LQIHVWDWLRQV�KHOS�WR�SUHYHQW�WKH�PRWK¶V�UDSLG�
VSUHDG�LQWR�DOO�DUHDV�RI�WKH�6RXWK��,Q�DGGLWLRQ��PHWKRGV�H[LVW�
WR�VXSSUHVV�DUHDV�RI�KLJK�SRSXODWLRQV�LQ�LQIHVWHG�DUHDV�DQG�
WR�HUDGLFDWH�³VDWHOOLWH´�LQIHVWDWLRQV�LQ�DGYDQFH�RI�WKH�PRWK¶V�
PRYLQJ�IURQW��WKHVH�PHWKRGV�LQFOXGH�DHULDO�DSSOLFDWLRQV�
RI�%W��%DFLOOXV�WKXULQJLHQVLV��RU�GLPLOLQ��LQVHFWLFLGHV���RU�
SKHURPRQH�ÀDNHV��WR�GLVUXSW�PDWLQJ��

7HPSHUDWXUH�FKDQJHV�DORQH�DUH�XQOLNHO\�WR�KDYH�D�GUDPDWLF�
HIIHFW�RQ�J\SV\�PRWK�PRYHPHQW�RU�LPSDFWV��7KH�UDQJH�RI�
J\SV\�PRWK�LQIHVWDWLRQ�LV�H[SHFWHG�WR�H[SDQG�UHJDUGOHVV�RI�
FKDQJHV�LQ�FOLPDWH��DQG�DW�D�UDWH�IDVWHU�WKDQ�FDQ�EH�DWWULEXWHG�
WR�DQ\�SRWHQWLDO�FOLPDWH�FKDQJH�FDXVHG�KRVW�UDQJH�H[SDQVLRQ��
,I�ZDUPHU�WHPSHUDWXUHV�FDXVH�WKH�RDN�KLFNRU\�IRUHVW�W\SH�
WR�GLVSODFH�ERUHDO�IRUHVWV�DW�KLJKHU�HOHYDWLRQV�LQ�WKH�6RXWK��
J\SV\�PRWK�LPSDFWV�ZLOO�OLNHO\�LQFUHDVH�LQ�WKHVH�DUHDV��

+RZHYHU��RQH�K\SRWKHVLV�LV�WKDW�J\SV\�PRWK�VSUHDG�DQG�
GDPDJH�ZLOO�GHFUHDVH�DV�WHPSHUDWXUHV�ZDUP��WKHUHE\�
UHGXFLQJ�WKH�H[WHQW�RI�VRXWKZDUG�VSUHDG��*\SV\�PRWKV�QHHG�
D�FROG�VQDS�WR�V\QFKURQL]H�KDWFKHV��DYRLGV�GLIIHUHQW�OLIH�
VWDJHV�IURP�RFFXUULQJ�DW�WKH�VDPH�WLPH��DQG�WKXV�LPSURYH�
PDWLQJ�HI¿FLHQF\���,I�WKLV�K\SRWKHVLV�LV�FRUUHFW��DV�WKH�PRWK�
PRYHV�IDUWKHU�VRXWK�DQG�DV�WKH�WHPSHUDWXUHV�ZDUP��ZLQWHUV�
ZRXOG�QRW�EH�FROG�HQRXJK�RU�WKH�QHFHVVDU\�FROG�VQDS�ZRXOG�
FRPH�WRR�ODWH�LQ�WKH�\HDU�WR�V\QFKURQL]H�WKH�VSULQJ�KDWFK��

$�GULHU�FOLPDWH�ZRXOG�OLNHO\�LQFUHDVH�J\SV\�PRWK�LPSDFWV�
EHFDXVH�LW�ZRXOG�VWUHVV�KRVW�WUHHV�DQG�GLVFRXUDJH�EXLOG�XS�
RI�WKH�PRWK¶V�IXQJDO�SUHGDWRU��ZKLFK�WKULYHV�GXULQJ�ZHWWHU�
VSULQJV�

%HFDXVH�WKH�J\SV\�PRWK�LV�VWLOO�VSUHDGLQJ�LQWR�WKH�6RXWK��
EDUULQJ�XQIRUHVHHQ�FLUFXPVWDQFHV�ZH�FDQ�VD\�ZLWK�FHUWDLQW\�
WKDW�LWV�LPSDFWV�ZLOO�LQFUHDVH�RYHU�WKH�QH[W����\HDUV��+RZ�
VHYHUH�DQG�ZLGHVSUHDG�WKH�LPSDFWV�ZLOO�EH��KRZHYHU��LV�
GHSHQGHQW�RQ�PDQ\�IDFWRUV�LQFOXGLQJ��WKH�FRQWLQXDWLRQ�RI�
DFWLYH�SURJUDPV�WR�VORZ�WKH�VSUHDG��VXSSUHVV�DQG�HUDGLFDWH�
J\SV\�PRWK��WKH�DPRXQW�DQG�KHDOWK�RI�KDUGZRRG�IRUHVWV�
WKH�PRWK�HQFRXQWHUV�LQ�WKH�IXWXUH��DQG�SRWHQWLDO�XQNQRZQ�
WHPSHUDWXUH�DQG�PRLVWXUH�HIIHFWV�RQ�WKH�PRWK��LWV�KRVWV��DQG�
LWV�QDWXUDO�HQHPLHV��

�-RKQ�*KHQW��86'$�)RUHVW�6HUYLFH��)RUHVW�+HDOWK�3URWHFWLRQ������:�7��
:HDYHU�%OYG���$VKHYLOOH��1&����������������������MJKHQW#IV�IHG�XV��
3HUVRQDO�FRPPXQLFDWLRQ��0D\�����������

+DUGZRRG�ERUHUV²,QVHFW�ERUHUV�DUH�LPSRUWDQW�SHVWV�
RI�KDUGZRRG�WUHHV�WKURXJKRXW�WKH�6RXWK��7KH\�WXQQHO�LQ�
WKH�EDUN��WUXQNV��WHUPLQDOV��DQG�URRWV��FDXVLQJ�D�YDULHW\�
RI�GHIHFWV�LQ�ZRRG��VWHP�GHIRUPLW\��UHGXFWLRQ�RI�VHHG�
SURGXFWLRQ��DQG�WUHH�GHFOLQH��

6RPH�RI�WKH�PDMRU�GDPDJLQJ�ERUHUV�LQ�WKH�6RXWK��6RORPRQ�
������DUH�WKH�FDUSHQWHUZRUP��3ULRQR[\VWXV�URELQLDH���UHG�RDN�
ERUHU��(QDSKDORGHV�UXIXOXV���ZKLWH�RDN�ERUHU��*RHV�WLJULQXV���
UHGKHDGHG�DVK�ERUHU��1HRFO\WXV�DFXPLQDWXV���SRSODU�ERUHU�
�6DSHUGD�FDOFDUDWD���RDN�WLPEHUZRUP��$UUKHQRGHV�PLQXWXV���
&ROXPELDQ�WLPEHU�EHHWOH��&RUWK\OXV�FROXPELDQXV���DQG�
DPEURVLD�EHHWOH��;\OHERUXV�FHOVXV���%RUHUV�WKDW�DUH�HQGHPLF�
WR�DQ�DUHD�GR�QRW�QRUPDOO\�FDXVH�GLHEDFN�DQG�PRUWDOLW\��EXW�
LQ�DEQRUPDOO\�ODUJH�QXPEHUV�WKH\�FRQWULEXWH�WR�WUHH�GHFOLQH�
DQG�VWDQG�GHJUDGDWLRQ��([FHVVLYH�QXPEHUV�RI�JURZWK�GHIHFWV�
FDXVHG�E\�ERUHUV�DIIHFW�EHWZHHQ����DQG����SHUFHQW�RI�DOO�
KDUGZRRG�ORJV��:DUG�DQG�0LVWUHWWD��������

,Q�WKH�HDUO\�����V��SURORQJHG�GURXJKWV�FRPSURPLVHG�WKH�
YLJRU�RI�RDNV�LQ�QRUWKHUQ�$UNDQVDV��OHDGLQJ�WR�D�PDVVLYH�
UHG�RDN�ERUHU�RXWEUHDN��$OWKRXJK�WKH\�ZHUH�QRW�WKH�SULPDU\�
FDXVH�RI�WKH�RDN�PRUWDOLW\�LQ�WKDW�DUHD��WKH�ERUHUV�VRRQ�
EHFDPH�WKH�PRVW�GHVWUXFWLYH�DJHQW�LQ�WKH�GHFOLQH�FRPSOH[��
0RUH�WKDQ���������DFUHV�RI�RDN�DQG�PL[HG�RDN�SLQH�IRUHVW�
ZHUH�VHYHUHO\�LPSDFWHG��ZLWK�DQ�HVWLPDWHG�ORVV�RI�����
PLOOLRQ�ERDUG�IHHW��PRUH�WKDQ�����PLOOLRQ��RI�RDN�

7HPSHUDWXUH�FKDQJH�E\�LWVHOI�LV�XQOLNHO\�WR�KDYH�PXFK�
HIIHFW�RQ�KDUGZRRG�ERUHU�SRSXODWLRQV��$V�VHFRQGDU\�LQVHFW�
SHVWV��WKHVH�ERUHUV�DUH�H[SHFWHG�WR�KDYH�LQFUHDVHG�LPSDFW�DV�
SRSXODWLRQV�RI�KDUGZRRG�DJH�DQG�GHFOLQH��HVSHFLDOO\�GXULQJ�
SHULRGV�RI�GURXJKW�VWUHVV��+DUGZRRG�ERUHU�DFWLYLW\�DQG�
GDPDJH�LV�OLNHO\�WR�LQFUHDVH�WKURXJKRXW�WKH�6RXWK�RYHU�WKH�
QH[W����\HDUV�LI�FXUUHQW�SUHGLFWLRQV�RI�IXWXUH�FOLPDWH�FKDQJH�
SURYH�DFFXUDWH��

6RDSEHUU\�ERUHU²6RDSEHUU\�ERUHU��$JULOXV�SULRQXUXV��
D�QDWLYH�RI�0H[LFR��ZDV�¿UVW�FRQ¿UPHG�LQ�HDVWHUQ�7UDYLV�
&RXQW\��7H[DV��LQ�������,W�LQIHVWV�DQG�NLOOV�ZHVWHUQ�VRDSEHUU\�
�6DSLQGXV�VDSRQDULD�YDU��GUXPPRQGLL���LWV�RQO\�NQRZQ�KRVW��
5HSRUWV�E\�ODQGRZQHUV�DQG�DUERULVWV�LQGLFDWH�WKDW�WKH�LQVHFW�
KDG�SUREDEO\�EHHQ�LQIHVWLQJ�VRDSEHUU\�WUHHV�IRU�VHYHUDO�\HDUV�
SULRU�WR�EHLQJ�LGHQWL¿HG��,QIHVWHG�WUHHV�ZHUH�REVHUYHG�LQ�7UDYLV�
DQG�0F/HQQDQ�FRXQWLHV�DV�HDUO\�DV�������%\�-DQXDU\�������
LQIHVWDWLRQV�KDG�EHHQ�UHSRUWHG�LQ����7H[DV�FRXQWLHV��LQFOXGLQJ�
DUHDV�QHDU�)RUW�:RUWK��'DOODV��:DFR��&ROOHJH�6WDWLRQ��$XVWLQ��
+RXVWRQ��DQG�&RUSXV�&KULVWL��%\�'HFHPEHU�������WKH�QXPEHU�
RI�FRXQWLHV�KDG�LQFUHDVHG�WR�����%LOOLQJV���������7R�GDWH�QR�
LQIHVWDWLRQV�KDYH�EHHQ�REVHUYHG�LQ�DGMDFHQW�6WDWHV��DOWKRXJK�
LQIHVWDWLRQV�LQ�5REHUWV�&RXQW\�LQ�WKH�7H[DV�SDQKDQGOH�DQG�

�5��%LOOLQJV��7H[DV�)RUHVW�6HUYLFH��)RUHVW�+HDOWK�XQLW������7HFKQRORJ\�:D\��
6XLWH�������&ROOHJH�6WDWLRQ��7;���������������������������UELOOLQJV#WIV�
WDPX�HGX��3HUVRQDO�FRPPXQLFDWLRQ��0DUFK����������
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:LFKLWD�&RXQW\�RQ�WKH�7H[DV�2NODKRPD�ERUGHU�VXJJHVW�WKDW�
WKH�LQVHFW�PD\�DOUHDG\�EH�LQ�2NODKRPD��¿J���������

$V�VRDSEHUU\�ERUHU�SRSXODWLRQV�H[SDQG�UDSLGO\�LQ�7H[DV��WKLV�
ZRRG�ERULQJ�EHHWOH�LV�NLOOLQJ�DOO�VRDSEHUU\�WUHHV�ODUJHU�WKDQ�
��LQFKHV�G�E�K��0HWKRGV�RI�SUHYHQWLRQ�DQG�FRQWURO�DUH�EHLQJ�
LQYHVWLJDWHG��$PRQJ�WKH�PRVW�SURPLVLQJ�LV�LQMHFWLRQ�RI�D�
V\VWHPLF�LQVHFWLFLGH��HPDPHFWLQ�EHQ]RDWH��UHJLVWHUHG�IRU�WKH�
FRQWURO�RI�LQVHFWV�RQ�FRQLIHUV�DQG�KDUGZRRGV��LQFOXGLQJ�WKH�
SUHYHQWLRQ�RI�HPHUDOG�DVK�ERUHU��LQWR�XQLQIHVWHG�VRDSEHUU\�
WUHHV�RU�WKRVH�LQ�HDUO\�VWDJHV�RI�DWWDFN��7HVW�LQMHFWLRQ�WUHHV�DUH�
VWLOO�EHLQJ�PRQLWRUHG��EXW�HDUO\�UHVXOWV�ORRN�SURPLVLQJ�

5HJDUGOHVV�RI�FOLPDWH�FKDQJH��LW�LV�OLNHO\�WKDW�ZLWKLQ����
\HDUV�WKH�LQVHFW�ZLOO�WKUHDWHQ�ZHVWHUQ�VRDSEHUU\�SRSXODWLRQV�
WKURXJKRXW�WKH�WUHH¶V�HQWLUH�UDQJH��ZKLFK�H[WHQGV�IURP�
QRUWKHUQ�0H[LFR�WR�0LVVRXUL��DQG�ZHVW�WR�$UL]RQD��

'LVHDVHV�RI�6RIWZRRGV

$QQRVXP�URRW�GLVHDVH²$QQRVXP�URRW�GLVHDVH��$5'���
FDXVHG�E\�WKH�IXQJXV�+HWHUREDVLGLRQ�DQQRVXP��UHFHQWO\�
SURSRVHG�WR�EH�UHQDPHG�+��LUUHJXODUH��2WURVLQD�DQG�
*DUEROHWWR��������SURGXFHV�VLJQL¿FDQW�ORVVHV�RI�FRQLIHUV�
DFURVV�WKH�6RXWK��2Q�VDQG\��ZHOO�GUDLQHG�VLWHV��WKLV�GLVHDVH�
FDXVHV�JURZWK�ORVV�DQG�PRUWDOLW\��,W�LV�PRVW�RIWHQ�DVVRFLDWHG�
ZLWK�WKLQQLQJ�RI�OREOROO\��ORQJOHDI��VKRUWOHDI��VODVK��DQG�ZKLWH�
SLQH�SODQWDWLRQV��7KH�IXQJXV�FRPPRQO\�LQIHFWV�IUHVK�VWXPSV�
DQG�WKHQ�JURZV�WKURXJK�URRW�JUDIWV��URRWV�WKDW�FRPH�LQWR�
SK\VLFDO�FRQWDFW�DQG�WKHQ�JURZ�WRJHWKHU��VKDULQJ�ZDWHU�DQG�
QXWULHQWV��DQG�LQIHFWV�UHVLGXDO�WUHHV�RQ�WKH�VLWH��6ODVK�DQG�
OREOROO\�SLQHV�DUH�WKH�PRVW�FRPPRQO\�SODQWHG�VSHFLHV�LQ�WKH�
6RXWK�DQG�DUH�ERWK�YHU\�VXVFHSWLEOH�WR�$5'��5REELQV�������
6WDPEDXJK�������

$�VXUYH\�LQ�WKH�6RXWK�GRFXPHQWHG�����WR����SHUFHQW�
RFFXUUHQFH�RI�WKLV�URRW�GLVHDVH��DQG���WR���SHUFHQW�PRUWDOLW\�
LQ�SODQWHG�SLQH��5DGLDO�DQG�KHLJKW�JURZWK�DUH�VLJQL¿FDQWO\�
OHVV�IRU�GLVHDVHG�SLQHV��$SSOHJDWH�������)URHOLFK�DQG�RWKHUV�
������0RUULV�������

7KH�SULPDU\�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�$5'�DUH�WKH�
DPRXQW�RI�KRVW�W\SH�DYDLODEOH��WKH�VRLO�W\SH�DQG�FRQGLWLRQ��
DQG�WKH�WLPLQJ�DQG�GHJUHH�RI�PDQDJHPHQW�DFWLYLW\��5LVN�
GHFUHDVHV�DV�FOD\�FRQWHQW�LQ�WKH�VXUIDFH�OD\HU�RI�VRLO�
LQFUHDVHV��D�FRQGLWLRQ�WKDW�HQDEOHV�ULVN�PDSSLQJ��:DUG�
DQG�0LVWUHWWD��������,Q�WKH�6RXWK��ULVN�RI�$5'�LV�KLJK�RU�
PRGHUDWHO\�KLJK�RQ�DQ�HVWLPDWHG�������PLOOLRQ�DFUHV��QRW�DOO�
FXUUHQWO\�IRUHVWHG��+RIIDUG�DQG�RWKHUV��������

7KH�UDQJH�RI�$5'�DOUHDG\�H[WHQGV�WKURXJKRXW�VRXWKHUQ�
IRUHVWV�DQG�LQWR�WKH�ERUHDO�IRUHVWV�RI�WKH�1RUWK��PDNLQJ�
VSUHDG�XQOLNHO\��,QGHHG��LWV�UDQJH�FRXOG�GHFUHDVH�ZLWK�
HIIRUWV�E\�PDQ\�ODQG�PDQDJHPHQW�DJHQFLHV�WR�UHVWRUH�
WKH�OHVV�VXVFHSWLEOH�ORQJOHDI�SLQH�WR�LWV�SUHYLRXV�UDQJH�

ZKLOH�FRQFXUUHQWO\�SRWHQWLDO�GURXJKW�WHPSHUDWXUH�UHODWHG�
GLHEDFN�LQ�WKH�VRXWKHUQPRVW�SDUW�RI�WKH�OREOROO\�VODVK�SLQH�
UDQJH�IXUWKHU�GHFUHDVH�LWV�UDQJH��,QFUHDVHG�WHPSHUDWXUHV��
UHGXFHG�UDLQIDOO��DQG�LQFUHDVHG�KRVW�JURZWK��IURP�PRUH�
FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH��ZRXOG�DOO�SURGXFH�VRPH�
LQFUHDVHV�LQ�GLVHDVH�DFWLYLW\�UHVXOWLQJ�IURP�LQFUHDVHG�KRVW�
VXVFHSWLELOLW\��EXW�ZRXOG�QRW�VLJQL¿FDQWO\�LQFUHDVH�IXQJXV�
YLUXOHQFH��,W�LV�LPSUREDEOH�WKDW�FOLPDWH�ZDUPLQJ�GU\LQJ�
ZRXOG�DIIHFW�SLQH�VXVFHSWLELOLW\�RQ�ZHOO�GUDLQHG��VDQG\�VLWHV�
DQG�IRUHVWHG�ROG�IDUP�¿HOGV�VLQFH�RQ�WKHVH�VLWHV�SRWHQWLDOO\�
DIIHFWHG�SLQHV�DUH�DOUHDG\�KLJKO\�VXVFHSWLEOH�WR�WKH�GLVHDVH�

0DQDJHPHQW�IRU�GLVHDVH�SUHYHQWLRQ�XVLQJ�ERUD[�DV�D�
VWXPS�WUHDWPHQW�LQ�XQLQIHFWHG�VWDQGV�VKRXOG�FRQWLQXH�WR�EH�
HIIHFWLYH��'HSHQGLQJ�RQ�WKH�UDWH�RI�WHPSHUDWXUH�LQFUHDVH��
LQVRODWLRQ��WKHUPDO�WUHDWPHQW�RI�WKH�VWXPSV�E\�WKH�VXQ��
PD\�EH�HIIHFWLYH�LQ�SUHYHQWLQJ�LQIHFWLRQ�YLD�VWXPSV�IXUWKHU�
QRUWK�WKDQ�WKH���WK�SDUDOOHO��ZKLFK�LV�WKH�FXUUHQWO\�DFFHSWHG�
QRUWKHUQ�OLPLW�RI�LWV�HIIHFWLYHQHVV�

/RVV�RI�DUHD�E\�KRVW�VSHFLHV�IDYRUHG�E\�+��DQQRVXP�VKRXOG�
OHDG�WR�D�VOLJKW�RYHUDOO�ORVV�RI�WKH�QHJDWLYH�LPSDFW�RI�WKLV�
GLVHDVH�RYHU�WKH�QH[W����\HDUV�

%URZQ�VSRW�QHHGOH�GLVHDVH²%URZQ�VSRW�QHHGOH�GLVHDVH��
FDXVHG�E\�WKH�IXQJXV�6FLUUKLD�DFLFROD��LV�FRQVLGHUHG�WKH�
PRVW�GDPDJLQJ�GLVHDVH�RI�ORQJOHDI�SLQH��,W�SULPDULO\�DIIHFWV�
VHHGOLQJV�E\�GHOD\LQJ�WKH�RQVHW�RI�KHLJKW�JURZWK�DQG�FDXVLQJ�
ORVV�RI�SRWHQWLDO�ZRRG�SURGXFWLRQ�DQG�PRUWDOLW\��LI�LQIHFWLRQ�
LV�VHYHUH���%URZQ�VSRW�LV�VRPHZKDW�D�GLVHDVH�RI�RSSRUWXQLW\��
WKH�JUDVVHV�WKDW�FRPSHWH�ZLWK�ORQJOHDI�VHHGOLQJV�DOVR�
PDLQWDLQ�D�KXPLG�PLFURFOLPDWH�WKDW�FRQWULEXWHV�VLJQL¿FDQWO\�
ERWK�WR�LQIHFWLRQ�RI�WKH�VHHGOLQJ�DQG�WR�WKH�JHQHUDO�VXFFHVV�RI�
WKH�GLVHDVH�

7KLV�GLVHDVH�RFFXUV�IURP�9LUJLQLD�WR�7H[DV��SULPDULO\�RQ�WKH�
&RDVWDO�3ODLQ��,W�LV�PRUH�VHYHUH�LQ�FHUWDLQ�JHRJUDSKLF�DUHDV�
�:DUG�DQG�0LVWUHWWD��������8VH�RI�FRQWUROOHG�¿UHV�WR�UHPRYH�
FRPSHWLQJ�JUDVVHV�DQG�HOLPLQDWH�GDPSQHVV�LV�KLJKO\�HIIHFWLYH�
IRU�FRQWUROOLQJ�WKH�GLVHDVH�DQG�HQFRXUDJLQJ�HDUO\�JURZWK�
RI�VHHGOLQJV��SURYLGHG�VWHSV�DUH�WDNHQ�WR�DYRLG�VXEVHTXHQW�
FRORQL]DWLRQ�E\�FRPSHWLQJ�QRQ�QDWLYHV�VXFK�DV�FRJRQJUDVV��

$W�SUHVHQW��ORQJOHDI�SLQH�RFFXSLHV�RQO\�DERXW���PLOOLRQ�
DFUHV�RI�LWV�IRUPHU����PLOOLRQ�DFUH�UDQJH��5HFHQW�UHVWRUDWLRQ�
HIIRUWV�KDYH�OHG�WR�WKH�SURGXFWLRQ�RI�KHDOWKLHU�VHHGOLQJV�IRU�
SODQWLQJ�DQG�SODQWLQJ�VXFFHVV�KDV�LPSURYHG�RQ�VLWHV�ZKHUH�
ORQJOHDI�ZDV�RQFH�WKH�GRPLQDQW�VSHFLHV��&RUGHOO�DQG�RWKHUV�
������.DLV��������2YHU�WKH�QH[W����\HDUV��WKH�HPSKDVLV�RQ�
ORQJOHDI�SLQH�UHVWRUDWLRQ�VKRXOG�KDYH�D�JUHDWHU�LPSDFW�RQ�WKLV�
GLVHDVH�WKDQ�FOLPDWH�ZDUPLQJ��/RQJOHDI�SLQH�LV�ZHOO�DGDSWHG�
WR�VXPPHU�WHPSHUDWXUHV�LQ�WKH�6RXWK�DQG�LW�LV�XQFOHDU�WKDW�
LQFUHDVHV�HYHQ�DV�KLJK�DV���R&�ZRXOG�KDYH�VLJQL¿FDQW�LPSDFW�
RQ�WKH�VRXWKHUQ�H[WHQW�RI�WKH�ORQJOHDI�SLQH�UDQJH��+LJKHU�
WHPSHUDWXUHV�PLJKW�VOLJKWO\�IDYRU�LQFUHDVH�LQ�JURZWK�DQG�
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ORQJHU�VXPPHU�KHDW�VSHOOV�PLJKW�WULJJHU�HDUO\�RQVHW�RI�KHLJKW�
JURZWK�IURP�WKH�JUDVV�VWDJH�WR�WKH�FDQGOH�VWDJH��HQGLQJ�
WKH�SRWHQWLDO�IRU�EURZQ�VSRW�GDPDJH�VRRQHU��5HGXFWLRQV�LQ�
UDLQIDOO��GHZ��DQG�IRJ�VKRXOG�IDYRU�WKH�ORQJOHDI�SLQH�RYHU�
WKH�IXQJDO�SHVW��1R�VKLIW�LQ�DJJUHVVLYHQHVV�RI�LQIHFWLRQ�RU�
YLUXOHQFH�RI�WKH�SDWKRJHQ�LV�IRUHVHHQ��

:H�DQWLFLSDWH�D�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�EURZQ�
VSRW�GLVHDVH��7KLV�H[SHFWDWLRQ�LV�EDVHG�PRUH�RQ�LQFUHDVHG�
RXW�SODQWLQJ�RI�ORQJOHDI�SLQH�VHHGOLQJV�WKDQ�RQ�FOLPDWH�
LQÀXHQFHV��7KXV��DOWKRXJK�FOLPDWH�FKDQJH�LV�QRW�H[SHFWHG�WR�
VLJQL¿FDQWO\�FKDQJH�WKH�GLVHDVH�SUR¿OH��LWV�YLUXOHQFH�RU�KRVW�
VSHFWUXP���KXPDQ�LQWHUYHQWLRQ�WR�LQFUHDVH�WKH�TXDQWLW\�RI�
KRVW�WUHHV�FRXOG�UHVXOW�LQ�LQFUHDVHG�LQFLGHQFH��

)XVLIRUP�UXVW²)XVLIRUP�UXVW��FDXVHG�E\�WKH�IXQJXV�
&URQDUWLXP�IXVLIRUPH�I��VS��IXVLIRUPH��RFFXUV�SULPDULO\�RQ�
VODVK�DQG�OREOROO\�SLQHV��,W�LV�FRQVLGHUHG�WKH�PRVW�GHVWUXFWLYH�
GLVHDVH�RI�VRXWKHUQ�SLQHV��FDXVLQJ�WKH�SURGXFWLRQ�RI�FLJDU�
VKDSHG�JDOOV�WKDW�DUH�JHQHUDOO\�IDWDO�LI�IRUPHG�RQ�WKH�PDLQ�
VWHP�RI�WKH�KRVW��$QGHUVRQ�DQG�RWKHUV�������&]DEDWRU�������

([WHQVLYH�SODQWLQJ�RI�VXVFHSWLEOH�VODVK�DQG�OREOROO\�SLQHV�
VLQFH�WKH�����V�KDV�UHVXOWHG�LQ�DQ�HSLGHPLF�RI�IXVLIRUP�UXVW��
ZKLFK�QRZ�H[WHQGV�WKURXJKRXW�LWV�DYDLODEOH�KRVW�UDQJH�LQ�WKH�
6RXWK��LQIHFWHG�WUHHV�EHLQJ�IRXQG�WKURXJKRXW�WKH�VRXWKHUQ�
SLQH�UHJLRQ��:DUG�DQG�0LVWUHWWD��������/RVVHV�DUH�PRVW�
VHULRXV�RQ�&RDVWDO�3ODLQ�VLWHV�IURP�/RXLVLDQD�WR�VRXWKHDVWHUQ�
6RXWK�&DUROLQD��6HYHUDO�YDULDEOHV�LQFOXGLQJ�ZHDWKHU��DPRXQW�
RI�LQRFXOXP��DEXQGDQFH�RI�RDNV��WKH�DOWHUQDWH�KRVW���DQG�
VXVFHSWLELOLW\�RI�WKH�LQGLYLGXDO�SLQH�VSHFLHV�JRYHUQ�LQFLGHQFH�
RI�WKH�GLVHDVH��(IIHFWLYH�VWUDWHJLHV�DUH�DYDLODEOH�IRU�PDQDJLQJ�
IXVLIRUP�UXVW�LPSDFW�LQ�SODQWDWLRQV�DQG�IRUHVWV�LQFOXGLQJ�
DYRLGDQFH�RI�RYHU�IHUWLOL]LQJ�VHHGOLQJV�LQ�WKH�QXUVHU\��
VLOYLFXOWXUDO�PDQLSXODWLRQ�RI�\RXQJ�VWDQGV�WR�IDYRU�KHDOWK\�
VDSOLQJV��DQG�IDYRULQJ�WKH�GHSOR\PHQW�RI�JHQHWLFDOO\�VFUHHQHG�
UHVLVWDQW�VHHGOLQJV�LQ�DUHDV�RI�KLVWRULF�KLJK�UXVW�LQFLGHQFH�

,QFUHDVH�LQ�GLVHDVH�UDQJH�LQ�WKLV�UHJLRQ�XQGHU�WKH�LQÀXHQFH�
RI�D�ZDUPHU��GULHU�FOLPDWH�FKDQJH�VFHQDULR�LV�QRW�D�FRQFHUQ�
VLQFH�WKH�GLVHDVH�LV�DOUHDG\�GLVWULEXWHG�KRVW�UDQJH�ZLGH�
ZLWKLQ�WKH�UHJLRQ��+RZHYHU��LQFUHDVHG�WHPSHUDWXUH�DQG�
FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�FRXOG�FDXVH�WKH�SDWKRJHQ�
WR�EHFRPH�PRUH�YLUXOHQW�RQ�LWV�FXUUHQW�KRVW�EDVH��$OWKRXJK�
WKHUH�LV�VRPH�GLVDJUHHPHQW�RQ�WKH�HIIHFW�RI�SURMHFWHG�ZDUPHU��
GULHU�FOLPDWH�UHJLPHV�RQ�WKH�JHRJUDSKLF�UDQJHV�IRU�WKH�SLQH�
KRVWV��LW�LV�DQWLFLSDWHG�WKDW�DQ\�ORVVHV�RI�SLQH�LQ�FRDVWDO�DUHDV�
ZRXOG�EH�PDWFKHG�E\�JDLQV�LQ�WKH�3LHGPRQW�DQG�LQ�WKH�ORZHU�
UHDFKHV�RI�WKH�$SSDODFKLDQ�0RXQWDLQV��

$OWKRXJK�UHVHDUFK�RQ�UXVW�IXQJL�LV�LQFRQFOXVLYH�DQG�
SULPDULO\�EDVHG�RQ�FHUHDO�JUDLQV�DQG�RWKHU�¿HOG�FURSV��UHVXOWV�
VXJJHVW�WKDW�WKHUH�ZRXOG�EH�JUHDWHU�LQFLGHQFH�RI�IXVLIRUP�
UXVW�VLPSO\�DV�D�IXQFWLRQ�RI�KHDOWKLHU�IXQJXV�DQG�KRVW�WUHHV�
�&KDNUDERUW\�DQG�RWKHUV��������:H�DOVR�DQWLFLSDWH�WKDW�

OREOROO\�SLQH�DW�OHDVW�ZLOO�EH�SODQWHG�LQ�DUHDV�QRUWK�RI�LWV�
FXUUHQW�UDQJH��DQG�WKDW�WKH�UXVW��ZKLFK�LQIHFWV�MXYHQLOH�WLVVXH��
ZLOO�UDSLGO\�IROORZ�LQWR�WKHVH�QHZO\�SODQWHG�DUHDV�

2YHU�WKH�QH[W����\HDUV�JLYHQ�WKH�JHQHUDO�DYDLODELOLW\�RI�RDN�
DOWHUQDWH�KRVWV�IRU�WKH�IXQJXV�DQG�WKH�RQO\�VOLJKW�SUHGLFWHG�
PLJUDWLRQ�RI�SLQH�IURP�FRDVWDO�DUHDV�XSZDUG�LQWR�WKH�
$SSDODFKLDQ�0RXQWDLQV��ZH�H[SHFW�WKDW�WKH�SDWKRJHQ�ZLOO�
VXFFHVVIXOO\�IXOO\�FRORQL]H�WKH�H[WHQGHG�UDQJH�RI�LWV�KRVWV��
7KH�SRWHQWLDO�HIIHFW�RI�RXWSODQWLQJ�UXVW�UHVLVWDQW�VHHGOLQJV�
LQ�FRQMXQFWLRQ�ZLWK�SRWHQWLDO�JHRJUDSKLF�UDQJH�DQG�FOLPDWH�
VKLIWV�LV�XQFHUWDLQ�DW�WKH�SUHVHQW�WLPH��,I�WKH�UHVLVWDQFH�LV�
PDLQWDLQHG�LQ�WKH�IDFH�RI�FKDQJLQJ�FRQGLWLRQV��D�UHGXFWLRQ�RI�
WKH�LPSDFW�RI�WKLV�GLVHDVH�ZRXOG�EH�H[SHFWHG�WR�RFFXU��

/LWWOHOHDI�GLVHDVH²/LWWOHOHDI�GLVHDVH�LV�WKH�PRVW�VHULRXV�
SHVW�RI�VKRUWOHDI�SLQHV�LQ�WKH�6RXWK��,W�LV�FDXVHG�E\�D�FRPSOH[�
RI�IDFWRUV�LQFOXGLQJ�D�QRQQDWLYH�IXQJXV��3K\WRSKWKRUD�
FLQQDPRPL���ORZ�VRLO�QLWURJHQ��HURGHG�VRLOV��SRRU�LQWHUQDO�VRLO�
GUDLQDJH��DQG�D�SORZ�SDQ²D�FRPSDFWHG�OD\HU�RI�VRLO�WKDW�KDV�
EHFRPH�OHVV�SRURXV�WKDQ�WKH�VRLO�DERYH�RU�EHORZ��JHQHUDOO\�
WKH�UHVXOW�RI�WLOOLQJ�RU�RWKHU�IDUPLQJ�RSHUDWLRQV��&DPSEHOO�
DQG�&RSHODQG��������2IWHQ��QDWLYH�QHPDWRGHV��PLFURVFRSLF�
URXQGZRUPV��DQG�QDWLYH�VSHFLHV�RI�3\WKLXP��DOVR�D�IXQJXV��
DUH�DVVRFLDWHG�ZLWK�WKH�GLVHDVH��,QIHFWHG�WUHHV�KDYH�UHGXFHG�
JURZWK�UDWHV�DQG�FRPPRQO\�GLH�ZLWKLQ����\HDUV�RI�V\PSWRP�
RQVHW��

3��FLQQDPRPL�LV�GLVWULEXWHG�WKURXJKRXW��DQG�ZHOO�EH\RQG��
WKH�UDQJH�FXUUHQWO\�RFFXSLHG�E\�VKRUWOHDI�DQG�OREOROO\�
SLQH�LQ�WKH�6RXWK��6KRUWOHDI�SLQH�LV�WKH�PRVW�VHULRXVO\�
GDPDJHG�VRIWZRRG�KRVW��ZLWK�OREOROO\�SLQH�DIIHFWHG�WR�D�
OHVVHU�H[WHQW��$PHULFDQ�FKHVWQXW�ZDV�LWV�SULPDU\�KDUGZRRG�
KRVW��/LWWOHOHDI�GLVHDVH�KDV�DOVR�EHHQ�UHSRUWHG�RQ�9LUJLQLD��
SLWFK��VODVK��DQG�ORQJOHDI�SLQHV��$IIHFWHG�SLQH�VWDQGV�DUH�
IRXQG�RQ�WKH�3LHGPRQW�IURP�9LUJLQLD�WR�0LVVLVVLSSL��7KH�
GLVHDVH�KDV�LWV�JUHDWHVW�LPSDFW�LQ�$ODEDPD��*HRUJLD��DQG�
6RXWK�&DUROLQD��:DUG�DQG�0LVWUHWWD�������¿J����������ZLWK�
DGGLWLRQDO�VFDWWHUHG�SRFNHWV�RFFXUULQJ�LQ�HDVWHUQ�7HQQHVVHH�
DQG�VRXWKHDVWHUQ�.HQWXFN\��1RWH�WKDW��DOWKRXJK�WKH�IXQJXV¶�
UDQJH�H[FHHGV�WKH�UDQJH�RI�LWV�SLQH�KRVWV��OLWWOHOHDI�GLVHDVH�LV�
IXUWKHU�UHVWULFWHG�LQ�ZLWKLQ�WKDW�ODUJHU�UDQJH�JHQHUDOO\�E\�VLWH�
FRQGLWLRQV�

7KH�IXQJXV�KDV�D�PRELOH�VSRUH�DQG�QHHGV�ZDWHU�WR�VSUHDG�
IURP�DQG�LQIHFWHG�KRVW�WR�XQLQIHFWHG�SRWHQWLDO�KRVWV��
KRZHYHU��WKH�GLVHDVH�WKULYHV�XQGHU�GU\�FRQGLWLRQV�WKDW�VWUHVV�
WKH�KRVW��&RQWURO�VWUDWHJLHV�DUH�DYDLODEOH�EXW�PRVW²VXFK�
DV�VDQLWDWLRQ�WKLQQLQJ�DQG�VDOYDJLQJ�GHDG�PDWHULDOV²UHO\�
RQ�WUHDWPHQW�DIWHU�LQIHFWLRQ�ZKHQ�GDPDJH�LV�LPPLQHQW�RU�
DOUHDG\�RFFXUULQJ��

%HFDXVH�RI�LWV�VSHFL¿F�VLWH�UHTXLUHPHQWV��VSUHDG�LQWR�
XQLQIHFWHG�VRXWKHUQ�IRUHVWV�LV�QRW�H[SHFWHG��)XUWKHU��
UHKDELOLWDWLQJ�VLWHV�E\�EUHDNLQJ�XS�RI�WKH�SORZ�SDQV�WKDW�
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IDYRU�WKLV�GLVHDVH�VKRXOG�UHVXOW�LQ�EHWWHU�ZDWHU�UHODWLRQV�DQG�
D�UHGXFWLRQ�LQ�LQIHFWLRQV��$Q�LQFUHDVH�LQ�DWPRVSKHULF�FDUERQ�
GLR[LGH�ZRXOG�UHVXOW�LQ�LQFUHDVHG�JURZWK�RI�WKH�KRVW�DQG�
JUHDWHU�GLVHDVH�H[SUHVVLRQ�LQ�DIIHFWHG�WUHHV��/RVVHV�WR�WKLV�
GLVHDVH�VKRXOG�FRQWLQXH�DW�WKH�VDPH�UDWH�RQ�DIIHFWHG�VLWHV��
+RZHYHU��LWV�UDQJH�VKRXOG�FRQWUDFW�LI�LQFUHDVHG�WHPSHUDWXUHV�
FDXVH�LWV�KRVWV�WR�PLJUDWH�QRUWK��DQG�LWV�LPSDFW�VKRXOG�
GHFUHDVH�RYHU�WLPH�DV�VLWHV�DUH�UHKDELOLWDWHG�

/REOROO\�SLQH�GHFOLQH²5HSRUWV�RI�VSDUVH��\HOORZLQJ�
FURZQV��DQG�ORZ�DQQXDO�ZRRG�SURGXFWLRQ�LQ�WKH�SLQHV�RI�
FHQWUDO�WR�QRUWKHUQ�$ODEDPD�GDWH�EDFN�WR�WKH�ODWH�����V�
�%URZQ�DQG�0F'RZHOO�������%URZQ�DQG�RWKHUV��������6LQFH�
WKH�HDUO\�����V��ORFDOL]HG�LQFLGHQWV�RI�GHFOLQLQJ�SLQHV�KDYH�
EHHQ�RFFXUULQJ�WKURXJKRXW�$ODEDPD�DQG�LQWR�VRXWKZHVWHUQ�
*HRUJLD��ZLWK�DGGLWLRQDO�V\PSWRPV�LQFOXGLQJ�URRW�PRUWDOLW\�
DQG�GLVFRORUDWLRQ�RI�PDQ\�RI�WKH�VXUYLYLQJ�URRWOHWV��+HVV�
DQG�RWKHUV��������5HFHQW�OLWHUDWXUH�VXJJHVWV�WKH�SUHVHQFH�RI�
IXQJL²LQFOXGLQJ�/HSWRJUDSKLXP�VHUSHQV��/��WHUHEUDQWLV��
DQG�/��OXQGEHUJLL±LQ�WKH�URRWV�RI�DIIHFWHG�WUHHV��(FNKDUGW�
DQG�RWKHUV�����E���EXW�ZKHWKHU�WKH\�DUH�SULPDU\�SDWKRJHQV�
RU�VLPSO\�WDNLQJ�DGYDQWDJH�RI�DOUHDG\�VLJQL¿FDQWO\�ZHDNHQHG�
WUHHV�LV�VWLOO�XQFHUWDLQ��$�EDUN�EHHWOH��+\ODVWHV�VS���KDV�
EHHQ�IRXQG�LQ�WKH�URRW�V\VWHPV�RI�PDQ\�GHFOLQLQJ�SLQHV��
DQG�LV�VXVSHFWHG�RI�YHFWRULQJ�WKH�IXQJXV�IURP�LQIHFWHG�WR�
XQLQIHFWHG�WUHHV��(FNKDUGW�DQG�RWKHUV�����D���,QIRUPDWLRQ�
LV�ODFNLQJ�RQ�ZKHWKHU�WKH\�VHOHFW�ZHDNHQHG�WUHHV�WR�DWWDFN�
RU�DUH�LQGLVFULPLQDWH�LQ�WKHLU�DWWDFNV��ZKLFK�ZRXOG�VXJJHVW�
WKDW�KHDOWK\�WUHHV�PD\�EH�DEOH�WR�RYHUFRPH�VXFFHVVIXO�
LQRFXODWLRQ��

7KH�V\PSWRPV�RI�WKH�GHFOLQH�SULPDULO\�RFFXU�LQ�OREOROO\�
SLQHV�ROGHU�WKDQ����\HDUV��¿UVW�EHFRPLQJ�DSSDUHQW�LQ�
WUHHV�LQ�WKH����WR����\HDU�DJH�FODVV��0RUWDOLW\�FDQ�RFFXU�
EHJLQQLQJ�DV�OLWWOH�DV�WZR�WR�WKUHH�\HDUV�DIWHU�¿UVW�V\PSWRP�
H[SUHVVLRQ��/LWWOH�LV�NQRZQ�DERXW�WKH�SRWHQWLDO�UDQJH�DQG�
VHYHULW\�EH\RQG�WKDW�IURP�¿HOG�VXUYH\V�LQ�FHQWUDO�QRUWKHUQ�
$ODEDPD��+HVV�DQG�RWKHUV�������DQG�)RUW�%HQQLQJ��*HRUJLD�
�0HQDUG�DQG�RWKHUV��������1HYHUWKHOHVV��WKHUH�LV�VWURQJ�
VSHFXODWLRQ�WKDW�ERWK�DELRWLF�DQG�ELRWLF�IDFWRUV�DUH�LQYROYHG�LQ�
SUHGLVSRVLQJ�DIIHFWHG�VWDQGV�WR�GHFOLQH��7KHVH�IDFWRUV�LQFOXGH�
FOLPDWH��ZLOG¿UH��DQG�KXPDQ�GLVWXUEDQFHV�VXFK�DV�SUHYLRXV�
DJULFXOWXUH��&RLQFLGHQWO\��PDQ\�XSODQG�VLWHV�LQ�QRUWKHUQ�DQG�
FHQWUDO�$ODEDPD�ZHUH�RULJLQDOO\�FRQYHUWHG�IURP�VXEVLVWHQFH�
IDUPLQJ�WR�OREOROO\�SLQH�SODQWDWLRQ�EHFDXVH�RI�OREOROO\¶V�RXW�
SODQWLQJ�VXFFHVV�UDWH�DQG�LWV�UDSLG�JURZWK��2QH�WKHRU\�LV�WKDW�
PDQ\�RI�WKHVH�VLWHV�DUH�VLPSO\�XQDEOH�WR�VXVWDLQ�VXFK�UDSLG�
JURZWK�RYHU�WKH�ORQJ�WHUP��

'HVSLWH�WKH�XQFHUWDLQWLHV�DERXW�WKH�FDXVHV�DQG�SURJUHVVLRQ�
RI�WKLV�GLVHDVH�FRPSOH[��PDQDJHPHQW�VWUDWHJLHV�DUH�LQ�SODFH�
WKDW�FDQ�EH�LPSOHPHQWHG�ZLWK�WKH�H[SHFWDWLRQ�RI�LPSURYLQJ�
UHVLVWDQFH�RI�IXWXUH�VWDQGV�RQ�DIIHFWHG�VLWHV��7KHVH�VWUDWHJLHV�
VWDUW�ZLWK�DSSO\LQJ�D�ULVN�UDWLQJ�PRGHO�WKDW�XVHV�GLJLWDO�
HOHYDWLRQ�PDSV�DQG�PDSSHG�VKDSH�¿OHV�IRU�WKH�VLWHV�LQ�

TXHVWLRQ�FRPELQHG�ZLWK�GDWD�RQ�ODQGIRUP�DQG�URRW�KHDOWK�RI�
WKH�WUHHV�LQ�WKH�VWDQG��,I�WKH�PRGHO�SUHGLFWV�KD]DUG�WR�OREOROO\�
SLQH��WKH�UHFRPPHQGHG�DOWHUQDWLYH�VSHFLHV�LV�ORQJOHDI�SLQH��
)RU�H[LVWLQJ�OREOROO\�SLQH�VWDQGV�RQ�KLJK�KD]DUG�VLWHV��WKH�
UHFRPPHQGDWLRQ�LV�WR�WKLQ�WKHP�EHWZHHQ�DJHV����DQG����
�+HVV�DQG�RWKHUV��������$�SUHYLRXV�UHFRPPHQGDWLRQ��WR�
DOORZ�D�KLJK��ULVN�VLWH�WR�UHYHUW�EDFN�WR�QDWLYH�KDUGZRRGV�
�/RRPLV�������0LOOHU��������LV�VWLOO�D�YLDEOH��EXW�VHOGRP�
DGRSWHG��PDQDJHPHQW�RSWLRQ�

7UHH�GHFOLQH�LV�OLNHO\�WR�LQFUHDVH�LQ�D�ZDUPHU�DQG�GULHU�
FOLPDWH��UHJDUGOHVV�RI�LQSXWV�IURP�GLVHDVH�DQG�LQVHFW�YHFWRUV��
7KLV�UHVSRQVH�WR�FKDQJLQJ�FOLPDWH�LV�D�PDMRU�IDFWRU�LQ�WKH�
QRUWKZDUG�PRYHPHQW�SURMHFWHG�IRU�WKH�VRXWKHUQ�SLQHV��
,QFUHDVLQJ�LQFLGHQFH�RI�GHFOLQH�VKRXOG�HYHQWXDOO\�GLPLQLVK�
DV�QHZ�DGDSWHG�HFRV\VWHPV�IRUP�LQ�WKH�UHJLRQ��EXW�WKLV�LV�QRW�
H[SHFWHG�WR�RFFXU�ZLWKLQ�WKH�QH[W����\HDUV��

'LVHDVHV�RI�+DUGZRRGV

%HHFK�EDUN�GLVHDVH²%HHFK�EDUN�GLVHDVH�LV�FDXVHG�E\�D�
FRPSOH[�RI�WZR�RU�PRUH�DJHQWV�ZRUNLQJ�LQ�FRQFHUW��7KH�
EHHFK�VFDOH��&U\SWRFRFFXV�IDJLVXJD��DWWDFNV�WKH�EDUN�
RI�$PHULFDQ�EHHFK��FUHDWLQJ�LQIHFWLRQ�FRXUWV�ZKLFK�DUH�
VXEVHTXHQWO\�FRORQL]HG�E\�WKH�IXQJXV�1HFWULD�FRFFLQHD�YDU��
IDJLQDWD��7KLV�IXQJXV�FDXVHV�FDQNHUV�WKDW�JURZ�WRJHWKHU�DQG�
JLUGOH�KRVW�WUHHV��

:KLOH�WKH�EHHFK�VFDOH�LV�QRZ�D�FRPPRQ�SHVW�RI�WKH�
$PHULFDQ�EHHFK��LW�LV�QRQQDWLYH��KDYLQJ�EHHQ�LQWURGXFHG�
WKURXJK�WKH�&DQDGLDQ�3URYLQFH�RI�1RYD�6FRWLD�LQ�WKH�
ODWH�����V��7KHUH�LV�VSHFXODWLRQ�WKDW�WKH�IXQJXV�LV�DOVR�DQ�
LQWURGXFHG�VSHFLHV��'LVFXVVLRQ�RQ�WKDW�SRLQW�LV�VRPHZKDW�
SRLQWOHVV�VLQFH�D�QDWLYH�IXQJXV��1��JDOOLJHQD��LV�DOVR�FDSDEOH�
RI�LQFLWLQJ�FDQNHUV�DQG�NLOOLQJ�KRVWV�DIWHU�HQWHULQJ�WKURXJK�
VFDOH�GDPDJHG�EDUN��7KH�VFDOH�LV�FRQVLGHUHG�WKH�SLYRWDO�
LQWURGXFWLRQ�WKDW�DOORZHG�WKH�LQYDVLYH�VSUHDG�RI�WKLV�GLVHDVH�
FRPSOH[��+RXVWRQ�DQG�2¶%ULHQ�������6RXWKHUQ�$SSDODFKLDQ�
0DQ�DQG�WKH�%LRVSKHUH��������

7KLV�GLVHDVH�FRPSOH[��¿UVW�LGHQWL¿HG�LQ�VRXWKHUQ�IRUHVWV�
LQ�WKH�HDUO\���V��FRQWLQXHV�WR�VSUHDG�DORQJ�D�EURDG�IURQW�
DQG�LV�H[SHFWHG�WR�RFFXS\�WKH�UDQJH�RI�LWV�KRVW��:DUG�DQG�
0LVWUHWWD��������,Q�WKH�HDUO\�SKDVH�RI�LWV�F\FOH��PRUH�WKDQ�KDOI�
RI�WKH�$PHULFDQ�EHHFK�WUHHV����LQFKHV�G�E�K��RU�ODUJHU�DUH�
NLOOHG��2SHQLQJV�FUHDWHG�E\�GHDWK�RU�UHPRYDO�RI�WKH�EHHFK�
UHVXOW�LQ�GHQVH�VWDQGV�RI�URRW�VSURXWV��ZKLFK�SURGXFH�VWDQGV�
GRPLQDWHG�E\�EHHFK�EXW�ODFNLQJ�DQ\�RI�LWV�QRUPDO�DVVRFLDWHV��
,Q�WKH�VHFRQG�SKDVH�RI�WKH�F\FOH��UHYHJHWDWHG�EHHFK�VWDQGV�DUH�
DWWDFNHG�OHVV�VHYHUHO\��UHVXOWLQJ�LQ�FDQNHUHG�VXUYLYRUV�UDWKHU�
WKDQ�LQ�H[WHQVLYH�PRUWDOLW\��7UHHV�LQIHFWHG�LQ�WKLV�SKDVH�DUH�
UDUHO\�JLUGOHG��EXW�WKH\�DUH�JHQHUDOO\�VHYHUHO\�GHIRUPHG��

6LQFH�WKLV�GLVHDVH�FRPSOH[�DIIHFWV�RQO\�$PHULFDQ�EHHFK��
WKHUH�LV�D�GLUHFW�UHODWLRQVKLS�EHWZHHQ�WKH�DPRXQW�RI�EHHFK�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

LQ�D�VWDQG�DQG�WKH�LQWHQVLW\�RI�WKH�GLVHDVH��+RXVWRQ��������
UHSRUWV�WKDW�VWDQG�DJH�DQG�GHQVLW\��WUHH�VL]H��DQG�VSHFLHV�
FRPSRVLWLRQ�DIIHFW�GLVHDVH�VHYHULW\��HVSHFLDOO\�LQ�IRUHVWV�
DIIHFWHG�IRU�WKH�¿UVW�WLPH�

%HHFK�EDUN�GLVHDVH�LV�HQDEOHG�E\�DQ�LQVHFW�YHFWRU��VR�WKH�
SURMHFWLRQ�RI�IXWXUH�FRQGLWLRQ�LV�FRPSOLFDWHG�EH\RQG�WKDW�
RI�D�VLPSOH�SDWKRJHQ�RU�LQVHFW�GULYHQ�SHVW�V\VWHP��9HFWRU�
PHGLDWLRQ�FRUUHVSRQGV�WR�DYDLODELOLW\�RI�VSRUHV�DQG�KRVW�
VXVFHSWLELOLW\��DQG�LV�H[SHFWHG�WR�PDLQWDLQ�V\QFKURQLFLW\�
VXI¿FLHQW�WR�FDXVH�D�VOLJKW�LQFUHDVH�LQ�LQIHFWLRQ��7HPSHUDWXUH�
LQWROHUDQFH�RI�WKH�KRVW�VKRXOG�UHGXFH�WKH�KRVW¶V�JHRJUDSKLF�
UDQJH�LQ�WKH�IDFH�RI�FOLPDWH�FKDQJH��,QFUHDVHV�LQ�FDUERQ�
GLR[LGH�VKRXOG�LQFUHDVH�KRVW�JURZWK�DOORZLQJ�D�VOLJKW�
LQFUHDVH�LQ�GLVHDVH�YLUXOHQFH��

8OWLPDWHO\��KRZHYHU��WKH�UHGXFWLRQ�LQ�DYDLODEOH�KRVW�WUHHV�
VKRXOG�UHVXOW�LQ�DQ�RYHUDOO�GHFUHDVH�RI�VLJQL¿FDQFH�RI�EHHFK�
EDUN�GLVHDVH�LQ�VRXWKHUQ�IRUHVWV�GHVSLWH�WKH�SUREDELOLW\�WKDW�
LQGLYLGXDO�WUHHV�ZLOO�H[SHULHQFH�D�VOLJKW�LQFUHDVH�LQ�GLVHDVH�
VHYHULW\��

%XWWHUQXW�FDQNHU²%XWWHUQXW�LV�EHLQJ�NLOOHG�WKURXJKRXW�
LWV�UDQJH�LQ�1RUWK�$PHULFD�E\�D�IXQJXV��6LURFRFFXV�
FODYLJLJQHQWL�MXJODQGDFHDUXP��ZKLFK�FDXVHV�PXOWLSOH�
FDQNHUV�RQ�WKH�PDLQ�VWHP�DQG�EUDQFKHV�RI�KRVW�WUHHV��
%XWWHUQXW�FDQNHU�KDV�EHHQ�IRXQG�LQ����FRXQWLHV�LQ�WKH�
6RXWK�H[WHQGLQJ�QRUWK�IURP�QRUWKHUQ�$ODEDPD�DORQJ�WKH�
$SSDODFKLDQ�0RXQWDLQV�LQWR�1RUWK�&DUROLQD��7HQQHVVHH��
9LUJLQLD��DQG�.HQWXFN\��ZLWK�VFDWWHUHG�RFFXUUHQFHV�
WKURXJKRXW�.HQWXFN\�DQG�7HQQHVVHH��:DUG�DQG�0LVWUHWWD�
�������%XWWHUQXW�QXPEHUV�KDYH�EHHQ�GUDPDWLFDOO\�UHGXFHG�
DQG�WKH�VSHFLHV�LV�QRZ�OLVWHG�DV�D�VSHFLHV�RI�6SHFLDO�&RQFHUQ�
LQ�.HQWXFN\�DQG�DV�7KUHDWHQHG�LQ�7HQQHVVHH��86'$�
1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��������,Q�ERWK�
VWDWHV�WKH�VSHFLHV�LV�OLVWHG�DV�*��6���*��LQGLFDWHV�D�SODQW�
ZKLFK�LV�³«DSSDUHQWO\�VHFXUH�JOREDOO\��WKRXJK�LW�PD\�EH�
TXLWH�UDUH�LQ�SDUWV�RI�LWV�UDQJH«´�ZKLOH�6��LQGLFDWHV�³«UDUH�
DQG�XQFRPPRQ�LQ�WKH�VWDWH«´��86'$�1DWXUDO�5HVRXUFHV�
&RQVHUYDWLRQ�6HUYLFH�������������

'HWDLOHG�H[DPLQDWLRQ�RI�FDQNHUV�LQGLFDWHV�WKDW�EXWWHUQXW�
FDQNHU�KDV�EHHQ�SUHVHQW�LQ�WKH�8QLWHG�6WDWHV�VLQFH�WKH�HDUO\�
����V��,WV�RULJLQ�LV�XQNQRZQ�EXW�LWV�UDSLG�VSUHDG�WKURXJKRXW�
WKH�EXWWHUQXW�UDQJH��LWV�KLJKO\�DJJUHVVLYH�QDWXUH�RQ�LQIHFWHG�
WUHHV��WKH�VFDUFLW\�RI�UHVLVWDQW�WUHHV��WKH�ODFN�RI�JHQHWLF�
GLYHUVLW\�LQ�WKH�IXQJXV��DQG�WKH�DJH�RI�WKH�ROGHVW�FDQNHUV�
����\HDUV��VXSSRUW�WKH�WKHRU\�WKDW�LW�LV�D�UHFHQW�LQWURGXFWLRQ��
'DWD�IURP�IRUHVW�LQYHQWRULHV�VKRZ�D�GUDPDWLF�GHFUHDVH�LQ�
WKH�QXPEHU�RI�OLYH�EXWWHUQXW�WUHHV�LQ�WKH�8QLWHG�6WDWHV�����
SHUFHQW�ORVV�LQ�1RUWK�&DUROLQD�DQG�9LUJLQLD���

%HFDXVH�EXWWHUQXW�PDNHV�XS�OHVV�WKDQ�����SHUFHQW�RI�WKH�
WUHHV�LQ�WKH�6RXWK��WKH�RYHUDOO�FXUUHQW�LPSDFW�RI�LWV�ORVV�WR�WKH�
IRUHVWHG�HFRV\VWHP�LQ�WKH�6RXWK�LV�FRQVLGHUHG�E\�VRPH�WR�EH�

PLQRU��+RZHYHU��DV�EXWWHUQXW�WUHHV�GLH��WKH\�DUH�UHSODFHG�E\�
RWKHU�DOUHDG\�SUHVHQW�VSHFLHV��FRQWULEXWLQJ�WR�D�UHGXFWLRQ�RI�
ELRGLYHUVLW\��

&OLPDWH�FKDQJH�ZRXOG�OLNHO\�UDLVH�WHPSHUDWXUHV�DW�WKH�KLJKHU�
HOHYDWLRQV�RI�WKH�$SSDODFKLDQV�DQG�WKH�&XPEHUODQG�3ODWHDX��
7KLV�FRXSOHG�ZLWK�GULHU�FRQGLWLRQV�ZRXOG�VLJQL¿FDQWO\�UHGXFH�
WKH�UDQJH�RI�EXWWHUQXW�DW�LWV�VRXWKHUQ�HGJH��$OWKRXJK�WKH�
KLJKHU�WHPSHUDWXUHV�DQG�SUHGLFWHG�LQFUHDVHV�LQ�DWPRVSKHULF�
FDUERQ�GLR[LGH�FRXOG�LQFUHDVH�WKH�KRVW�WUHHV¶�JURZWK��GULHU�
FRQGLWLRQV�UHVXOWLQJ�IURP�UHGXFHG�SUHFLSLWDWLRQ�ZRXOG�
DFW�DJDLQVW�WKLV�LQFUHDVH��2YHUDOO�ZH�H[SHFW�WR�VHH�PRUH�
FDQNHULQJ�DQG�PRUWDOLW\�RFFXUULQJ�RQ�IHZHU�EXWWHUQXW�WUHHV�
LQ�WKH�6RXWK�

&KHVWQXW�EOLJKW²,QWURGXFWLRQ�RI�WKH�FKHVWQXW�EOLJKW�
IXQJXV��&U\SKRQHFWULD�SDUDVLWLFD��IURP�$VLD��SUREDEO\�LQ�
WKH�PLGGOH�WR�ODWH�����V��OHG�WR�D�SHUPDQHQW�FKDQJH�LQ�IRUHVW�
HFRV\VWHPV��7KH�$PHULFDQ�FKHVWQXW��&DVWDQHD�GHQWDWD��ZDV�
HVVHQWLDOO\�ORVW��QRW�RQO\�DV�D�YDOXDEOH�WLPEHU�VSHFLHV�EXW�DOVR�
DV�WKH�PRVW�LPSRUWDQW�SURGXFHU�RI�KDUG�PDVW�IRU�ZLOGOLIH��
2DNV�DQG�RWKHU�VSHFLHV�¿OOHG�WKH�YRLGV�LQ�IRUHVW�VWDQGV�OHIW�E\�
WKH�GHDWK�RI�FKHVWQXW��+HSWLQJ�������2DN�DQG�RWKHUV��������
7KH�IXQJXV�FRQWLQXHV�WR�VXUYLYH�RQ�LQIHFWHG�VSURXWV�IURP�ROG�
FKHVWQXW�URRWVWRFN��YDULRXV�RDNV��DQG�VRPH�RWKHU�KDUGZRRGV�
�%R\FH�������

1R�FRQWURO�ZDV�IRXQG�WR�VWRS�WKH�UDSLG�GHYDVWDWLRQ�
FDXVHG�E\�WKLV�EOLJKW��DQG�WKHUH�LV�OLWWOH�FKDQFH�WKDW�WKH�
SDWKRJHQ�ZLOO�GLVDSSHDU�RU�WKDW�WKH�$PHULFDQ�FKHVWQXW�ZLOO�
QDWXUDOO\�UHFRYHU�LWV�SUHHPLQHQW�SRVLWLRQ�LQ�HDVWHUQ�IRUHVWV��
5HVHDUFKHUV�LQWR�K\SRYLUXOHQFH�KDYH�GLVFRYHUHG�D�GLVHDVH�
WKDW�ZHDNHQV�WKH�EOLJKW�IXQJXV��UHVXOWLQJ�LQ�OHVV�GDPDJH�
WR�WKH�LQIHFWHG�WUHH��$QDJQRVWDNLV��������)LHOG�WHVWLQJ�LV�
XQGHUZD\�RQ�D�JHQHWLFDOO\�HQJLQHHUHG�YLUXV�WKDW�FDXVHV�D�
K\SRYLUXOHQW�UHDFWLRQ�DQG�KDV�WKH�SRWHQWLDO�WR�HI¿FLHQWO\�
VSUHDG�K\SRYLUXOHQFH�WKURXJKRXW�WKH�IXQJDO�SRSXODWLRQ�

$WWHPSWV�WR�FURVV�$PHULFDQ�FKHVWQXWV�ZLWK�RULHQWDO�YDULHWLHV�
DQG�WKHQ�EDFNFURVV�WR�WKH�$PHULFDQ�SDUHQW�DSSHDU�WR�
RIIHU�D�YLDEOH�PHWKRG�RI�PDLQWDLQLQJ�UHVLVWDQW�FKHVWQXW�LQ�
IRUHVWV��6FKODUEDXP��������6HOHFWLYHO\�EUHHGLQJ�FKHVWQXWV�
DV�GHVFULEHG�KDV�SURGXFHG�FKHVWQXW�K\EULG�FORQHV�WKDW�DUH�
XQGHUJRLQJ�¿HOG�HYDOXDWLRQ�E\�WKH�$PHULFDQ�&KHVWQXW�
)RXQGDWLRQ��,I�WKH�VHHGOLQJV�RYHUFRPH�ERWK�WKH�EOLJKW�DQG�
DQRWKHU�GLVHDVH��FDXVHG�E\�3K\WRSKWKRUD�FLQQDPRPL��WKDW�
ZDV�GHYDVWDWLQJ�FKHVWQXWV�DW�WKH�WLPH�FKHVWQXW�EOLJKW�ZDV�
LQWURGXFHG��D�VHULRXV�HIIRUW�FDQ�EH�PDGH�WR�UHLQWURGXFH�
FKHVWQXW�LQWR�WKH�$PHULFDQ�IRUHVWV��,W�LV�WRR�HDUO\�\HW�WR�
SUHGLFW�WKH�RXWFRPH�RI�WKLV�HIIRUW��+RZHYHU��HYHQ�LI�WKH�
K\EULGV�DUH�UHVLVWDQW�WR�WKH�GLVHDVH��ODUJH�DUHDV�RI�IRUHVW�ODQG�
FDQQRW�EH�UHVWRUHG�WR�FKHVWQXW�LQ�WKH�QH[W����\HDUV�EHFDXVH�
WKH�VHHGOLQJV�WKDW�ZRXOG�EH�QHHGHG�IRU�WKDW�HIIRUW�DUH�QRW�
H[SHFWHG�WR�EH�DYDLODEOH�LQ�ODUJH�HQRXJK�TXDQWLWLHV��)XUWKHU��
LI�FOLPDWH�FKDQJH�LV�FRQVLGHUHG��WKH�LPSDFWV�RQ�FKHVWQXW�



���
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GHSOR\HG�LQ�WKH�UHVWRUDWLRQ�HIIRUW�ZRXOG�SUREDEO\�EH�VLPLODU�
WR�WKRVH�SUHGLFWHG�IRU�RDNV�VXIIHULQJ�IURP�RDN�GHFOLQH��

'RJZRRG�DQWKUDFQRVH²'RJZRRG�DQWKUDFQRVH�LV�FDXVHG�
E\�DQ�LQWURGXFHG�IXQJXV��'LVFXOD�GHVWUXFWLYD��,W�ZDV�¿UVW�
UHSRUWHG�LQ�WKH�8QLWHG�6WDWHV�RQ�ÀRZHULQJ�GRJZRRG��&RUQXV�
ÀRULGD��LQ������DQG�RQ�ZHVWHUQ�ÀRZHULQJ�GRJZRRG��&��
QXWWDOOLL��LQ�������)RU�WKH�SDVW�WKUHH�GHFDGHV��ÀRZHULQJ�
GRJZRRGV�KDYH�EHHQ�GHFOLQLQJ�DW�D�UDWH�WKDW�WKUHDWHQV�
LPSRUWDQW�FXOWXUDO�DVSHFWV�RI�VRXWKHUQ�VRFLHW\��,Q�VRPH�DUHDV��
WKH\�KDYH�EHHQ�DOO�EXW�HOLPLQDWHG�IURP�WKH�IRUHVW�HFRV\VWHP�
DERYH�������IHHW��:DUG�DQG�0LVWUHWWD��������

7KH�HDVWHUQ�ÀRZHULQJ�GRJZRRG�LV�D�VPDOO�WUHH�YDOXHG�
ERWK�DV�D�VLJQ�RI�VSULQJ�IRU�UXUDO�FRPPXQLWLHV�DQG�IRUHVW�
YLVLWRUV��DQG�DV�DQ�LPSRUWDQW�VRXUFH�RI�VRIW�PDVW�IRU�RYHU�����
GLIIHUHQW�VSHFLHV�RI�ZLOGOLIH�WKDW�IHHG�RQ�LWV�EHUULHV��.DVSHU�
�������,W�LV�W\SLFDOO\�DQ�XQGHUVWRU\�WUHH�IRXQG�JURZLQJ�ZLWK�
RWKHU�KDUGZRRGV�VXFK�DV�RDN�DQG�KLFNRU\��6HYHUH�LQIHFWLRQ�
LV�UHVWULFWHG�WR�IXOO\�VKDGHG�XQGHUVWRU\�WUHHV�DW�KLJKHU�
HOHYDWLRQV��DERYH�������IHHW��DQG�WR�WKRVH�RQ�VKDGHG�VLWHV�
ZLWK�D�QRUWKHUQ�H[SRVXUH��7KH�KD]DUG�RI�VHYHUH�LQIHFWLRQ�DQG�
PRUWDOLW\�LV�JUHDWHVW�LQ�VKDGHG��PRLVW��DQG�FRRO�DUHDV�

7KH�UDQJH�RI�WKLV�GLVHDVH�VWUHWFKHV�VRXWKZDUG�LQWR�
6RXWK�&DUROLQD�DQG�$ODEDPD�DQG�ZHVWZDUG�LQWR�FHQWUDO�
7HQQHVVHH�DQG�VFDWWHUHG�ZHVWHUQ�.HQWXFN\�FRXQWLHV��:DUG�
DQG�0LVWUHWWD�������ZLWK�DFWLYLW\�FRQFHQWUDWHG�LQ�WKH�
$SSDODFKLDQ�0RXQWDLQV��7KH�VRXWKHUQPRVW�OLPLW�RI�WKH�
GRJZRRG�DQWKUDFQRVH�UDQJH�UHODWLYH�WR�DYDLODEOH�KRVW�WUHHV�
VXJJHVWV�WKDW�WKLV�GLVHDVH�LV�WHPSHUDWXUH�OLPLWHG�LQ�WKH�
6RXWK��:KHWKHU�WKLV�OLPLWDWLRQ�IXQFWLRQV�DW�WKH�WLPH�RI�VSRUH�
SURSDJDWLRQ�RU�GLVVHPLQDWLRQ�DQG�KRVW�LQIHFWLRQ��RU�ZKHWKHU�
LW�DFWV�GLUHFWO\�WR�OLPLW�GLVHDVH�VXFFHVV�LV�XQFOHDU�

$Q\�SURMHFWHG�LQFUHDVH�LQ�WKH�LQFLGHQFH�RU�YLUXOHQFH�RI�
GRJZRRG�DQWKUDFQRVH�EDVHG�RQ�LQFUHDVHG�KRVW�DQG�IXQJDO�
JURZWK�UHVXOWLQJ�IURP�KLJKHU�FDUERQ�GLR[LGH�OHYHOV�LQ�
WKH�DWPRVSKHUH�VKRXOG�EH�HFOLSVHG�E\�WKH�WHPSHUDWXUH�
LQFUHDVHV�DQG�SRVVLEOH�UDLQIDOO�UHGXFWLRQV�SURMHFWHG�WR�
RFFXU�XQGHU�FOLPDWH�FKDQJH��,QFUHDVHG�WHPSHUDWXUH�DQG�
DULGLW\�HQFURDFKLQJ�DW�KLJKHU�WKDQ�FXUUHQW�HOHYDWLRQV�LQ�WKH�
$SSDODFKLDQ�0RXQWDLQV�VKRXOG�GLPLQLVK�WKH�LPSRUWDQFH�
RI�WKLV�GLVHDVH�LQ�WKH�UHJLRQ��HVSHFLDOO\�LI�LW�KDV�UHDFKHG�D�
WHPSHUDWXUH�EDUULHU�IDUWKHU�VRXWK��$�UHFRORQL]DWLRQ�RI�VRPH�
DUHDV�FXUUHQWO\�GHQXGHG�RI�GRJZRRG�E\�WKLV�GLVHDVH�PLJKW�EH�
SRVVLEOH�

'XWFK�HOP�GLVHDVH²7KH�'XWFK�HOP�GLVHDVH�SDWKRJHQ�LV�
YHFWRUHG�E\�RQH�RI�WZR�EDUN�EHHWOHV�DQG�FDQ�EH�FDXVHG�E\�
HLWKHU�RI�WZR�FORVHO\�UHODWHG�VSHFLHV�RI�IXQJL��2SKLRVWRPD�
XOPL��IRUPHUO\�FDOOHG�&HUDWRF\VWLV�XOPL���DQG�2SKLRVWRPD�
QRYR�XOPL��ZKLFK�LV�PRUH�DJJUHVVLYH�LQ�FDXVLQJ�GLVHDVH�
�%UDVLHU��������7KHVH�IXQJL�ZHUH�¿UVW�LQWURGXFHG�WR�WKH�
8QLWHG�6WDWHV�RQ�GLVHDVHG�HOP�ORJV�IURP�(XURSH�SULRU�WR�

������,W�LV�XQNQRZQ�ZKHQ�WKH�PRUH�DJJUHVVLYH�VSHFLHV�
EHFDPH�HVWDEOLVKHG��KRZHYHU�LW�ZDV�SRVVLEO\�SUHVHQW�DV�
HDUO\�DV�WKH�����V�WR�����V��DQG�PRVW�OLNHO\�FDXVHG�PXFK�RI�
WKH�GHYDVWDWLQJ�HOP�PRUWDOLW\�WKURXJK�WKH�����V��7KH�OHVV�
DJJUHVVLYH�VSHFLHV�LV�EHFRPLQJ�LQFUHDVLQJO\�UDUH�LQ�QDWXUH��
DQG�WKH�DJJUHVVLYH�VSHFLHV�LV�WKRXJKW�WR�EH�WKH�SULPDU\�FDXVH�
RI�FXUUHQW�PRUWDOLW\��$OWKRXJK�VRPH�ORFDO�UHVXUJHQFH�KDV�
EHHQ�REVHUYHG��WKHUH�LV�QR�HYLGHQFH�WKDW�WKH�SDWKRJHQ�KDV�
IXUWKHU�FKDQJHG��/RFDOL]HG�UHVXUJHQFH�LV�PRUH�OLNHO\�WKH�
UHVXOW�RI�GHFUHDVHG�PRQLWRULQJ�DQG�VDQLWDWLRQ�YLJLODQFH��D�
EXLOGXS�LQ�SRSXODWLRQV�RI�WKH�LQVHFW�YHFWRUV��RU�KLJK�GHQVLWLHV�
RI�VXVFHSWLEOH�KRVW�WUHHV�LQ�WKH�ZLOG��)UHQFK�DQG�RWKHUV�������
+DXJHQ�������+XEEHV��������

1DWLYH�VSHFLHV�RI�1RUWK�$PHULFDQ�HOPV�YDU\�LQ�WKHLU�
VXVFHSWLELOLW\�WR�'XWFK�HOP�GLVHDVH��$PHULFDQ�HOP��8OPXV�
DPHULFDQD��LV�JHQHUDOO\�KLJKO\�VXVFHSWLEOH�7R�WKH�GLVHDVH�
ZKLOH�ZLQJHG�HOP��8��DODWD���6HSWHPEHU�HOP��8��VHURWLQD���
VOLSSHU\�HOP��8��UXEUD���URFN�HOP��8��WKRPDVLL���DQG�FHGDU�
HOP��8��FUDVVLIROLD��UDQJH�IURP�VXVFHSWLEOH�WR�VRPHZKDW�
UHVLVWDQW��1R�QDWLYH�HOPV�DUH�LPPXQH��EXW�VRPH�LQGLYLGXDOV�
RU�FXOWLYDUV�KDYH�D�JUHDWHU�UHVLVWDQFH�RU�D�KLJKHU�WROHUDQFH�
WR�LQIHFWLRQ��DQG�WKHUHIRUH�PD\�UHFRYHU�RU�DW�OHDVW�VXUYLYH���
0DQ\�(XURSHDQ�DQG�$VLDWLF�HOPV�DUH�OHVV�VXVFHSWLEOH�WKDQ�
$PHULFDQ�HOP��+DXJHQ��������

,Q�DGGLWLRQ�WR�JHQHWLF�IDFWRUV�SUHVHQW�LQ�VRPH�FXOWLYDUV�DQG�
VSHFLHV��SK\VLFDO�IDFWRUV�DIIHFW�WUHH�VXVFHSWLELOLW\��7KHVH�
IDFWRUV�LQFOXGH�VHDVRQ�RI�WKH�\HDU��FOLPDWLF�FRQGLWLRQV��VXFK�
DV�GURXJKW���DQG�YLWDOLW\�RI�WKH�WUHH��:DWHU�FRQGXFWLQJ�
HOHPHQWV�DUH�PRVW�VXVFHSWLEOH�WR�LQIHFWLRQ�EHFDXVH�WKH\�
DUH�SURGXFHG�LQ�WKH�VSULQJ��PDNLQJ�VXVFHSWLELOLW\�KLJKHVW�
IURP�¿UVW�OHD¿QJ�WR�PLGVXPPHU�DQG�ORZHVW�GXULQJ�GURXJKW�
FRQGLWLRQV��9LJRURXVO\�JURZLQJ�WUHHV�DUH�JHQHUDOO\�PRUH�
VXVFHSWLEOH�WKDQ�VORZHU�JURZLQJ�WUHHV��'¶$UF\��������

5RRWV�RI�WKH�VDPH�RU�FORVHO\�UHODWHG�WUHH�VSHFLHV�JURZLQJ�
LQ�FORVH�SUR[LPLW\�RIWHQ�FURVV�HDFK�RWKHU�LQ�WKH�VRLO�DQG�
HYHQWXDOO\�IXVH��EHFRPH�JUDIWHG���7KH�IXQJXV�FDQ�PRYH�
IURP�LQIHFWHG�WUHHV�WR�DGMDFHQW�WUHHV�WKURXJK�WKHVH�JUDIWHG�
URRWV��,QIHFWLRQV�WKDW�RFFXU�WKURXJK�URRW�JUDIWV�FDQ�VSUHDG�
YHU\�UDSLGO\�WKURXJKRXW�WKH�WUHH��EHFDXVH�WKH�IXQJXV�LV�
FDUULHG�XSZDUG�LQ�WKH�VDS��5RRW�JUDIW�VSUHDG�LV�D�VLJQL¿FDQW�
FDXVH�RI�WUHH�GHDWK�LQ�XUEDQ�DUHDV�ZKHUH�HOPV�DUH�FORVHO\�
VSDFHG��)UHQFK�DQG�RWKHUV�������+DXJHQ�������

&XUUHQW�PDQDJHPHQW�RSWLRQV�LQ�XUEDQ��VXEXUEDQ��DQG�
RWKHU�KLJK�YDOXH�VHWWLQJV�LQFOXGH�VDQLWL]LQJ�WR�UHGXFH�
LQVHFW�YHFWRUV��DSSO\LQJ�LQVHFWLFLGHV�WR�NLOO�LQVHFW�YHFWRUV��
GLVUXSWLQJ�URRW�JUDIWV��LQMHFWLQJ�WUHHV�ZLWK�IXQJLFLGH��
HUDGLFDWLQJ�WKH�IXQJXV�IURP�QHZO\�LQIHFWHG�WUHHV��SUXQLQJ���
DQG�SODQWLQJ�UHVLVWDQW�RU�WROHUDQW�WUHHV��)UHQFK�DQG�RWKHUV�
������+DXJHQ�DQG�6WHQQHV�������1HZKRXVH�DQG�RWKHUV�������
6FKHIIHU�DQG�RWKHUV�������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

$OWKRXJK�WKH�PRVW�HIIHFWLYH�DFWLRQ�LV�SURPSW�UHPRYDO�RI�
VWUHVVHG��GHDG��DQG�G\LQJ�HOPV��WKLV�LQWHQVLW\�RI�WUHDWPHQW�LV�
RIWHQ�QRW�IHDVLEOH��+DXJHQ��������

'HVSLWH�WKH�SUHVHQFH�RI�VHYHUDO�HOP�VSHFLHV��$PHULFDQ�HOP��
ZLQJHG�HOP��DQG�VOLSSHU\�HOP��DW�OHDVW��YHU\�OLWWOH�'XWFK�
HOP�GLVHDVH�FDQ�EH�IRXQG�LQ�DUHDV�EHORZ�QRUWKHUQ�1RUWK�
&DUROLQD��7HQQHVVHH��DQG�$UNDQVDV��,W�DSSHDUV�WKDW�HLWKHU�
WKH�EHHWOHV�RU�WKH�IXQJL�LQYROYHG�LQ�WUDQVPLWWLQJ�FDXVLQJ�WKH�
GLVHDVH�DUH�WHPSHUDWXUH�OLPLWHG��%DUULQJ�VLJQL¿FDQW�FKDQJHV�
LQ�LWV�SDWKRJHQ�YHFWRU�FRPELQDWLRQ��LQFUHDVLQJ�WHPSHUDWXUH�
DQG�PLJUDWLRQ�RI�WKH�KRVW�VOLJKWO\�WR�WKH�QRUWK�LV�H[SHFWHG�WR�
GLPLQLVK�WKH�GLVHDVH¶V�RYHUDOO�LPSDFW�LQ�WKH�6RXWK�

/DXUHO�ZLOW²/DXUHO�ZLOW�LV�DQ�LQVHFW�YHFWRUHG�GLVHDVH�
WKDW�LV�FXUUHQWO\�GHFLPDWLQJ�WKH�UHGED\��3HUVHD�ERUERQLD��
SRSXODWLRQ�RI�WKH�VRXWKHUQ�&RDVWDO�3ODLQ��7KLV�GLVHDVH�ZDV�
¿UVW�LGHQWL¿HG�QHDU�3RUW�:HQWZRUWK��*HRUJLD��LQ������DQG�
KDV�VXEVHTXHQWO\�VSUHDG�QRUWK��VRXWK��DQG�LQODQG��ZHVW��IURP�
WKDW�ORFDWLRQ��¿J���������,W�LV�FDXVHG�E\�DQ�LQWURGXFHG�DQG�RQO\�
UHFHQWO\�FODVVL¿HG�IXQJXV��5DIIDHOHD�ODXULFROD���+DUULQJWRQ�
DQG�RWKHUV�������WKDW�LV�YHFWRUHG�IURP�KRVW�WR�KRVW�E\�DQ�
DPEURVLD�EHHWOH��;\OHERUXV�JODEUDWXV��DOVR�DQ�LQWURGXFHG�
VSHFLHV���7KH�EHHWOH�FDUULHV�WKH�IXQJXV�LQ�SRXFKHV�ORFDWHG�
QHDU�LWV�PDQGLEOHV��:KHQ�WKH�EHHWOH�ERUHV�LQWR�WKH�VDSZRRG�
WKH�IXQJXV�LQRFXODWHV�WKH�[\OHP��2QFH�LQRFXODWHG��WKH�KRVW�
UDSLGO\�GHYHORSV�D�YDVFXODU�ZLOW��LWV�OHDYHV�GLH�JHQHUDOO\�
GRZQZDUG�IURP�WKH�WRS��DQG�WKH�ZRRG�EHQHDWK�WKH�EDUN�
EHFRPHV�GLVFRORUHG�IURP�VWUHDNLQJ��)UDHGULFK�DQG�RWKHUV�
�������,QIHFWHG�KRVWV�GLVSOD\�UDSLG�GLHEDFN��ZLOWHG�OHDYHV�DQG�
GLVFRORUHG�VDSZRRG��DQG�PD\�RU�PD\�QRW�H[KLELW�H[WUXVLRQ�RI�
IUDVV��WKH�¿QH�SRZGHU\�VDZGXVW�DQG�H[FUHPHQW�WKDW�LQVHFWV�
SDVV�DV�ZDVWH�DIWHU�GLJHVWLQJ�SODQW�PDWHULDO��IURP�WKH�LQVHFW¶V�
HQWU\�KROHV��

6HYHUDO�DGGLWLRQDO�KRVWV�KDYH�EHHQ�LGHQWL¿HG�IRU�WKLV�
YHFWRUHG�GLVHDVH�LQFOXGLQJ�VZDPSED\��3HUVHD�SDOXVWULV���
VDVVDIUDV��6DVVDIUDV�DOELGXP���DYRFDGR��3HUVHD�DPHULFDQD���
FDPSKRU��&LQQDPRPXP�FDPSKRUDWH���SRQGEHUU\��/LQGHUD�
PHOLVVLIROLD���DQG�SRQGVSLFH��/LWVHD�DHVWLYDOLV���5HGED\��
KRZHYHU��LV�WKH�IDYRUHG�KRVW�IRU�WKH�DPEURVLD�EHHWOH�DQG�WR�
WKH�SUHVHQW�WKH�VHYHUHVW�GDPDJH�KDV�EHHQ�OLPLWHG�WR�UHGED\�
�+DQXOD�DQG�RWKHUV�������

$W�WKH�SUHVHQW�WLPH�WKHUH�LV�QR�HIIHFWLYH�FRQWURO�NQRZQ�IRU�
WKLV�GLVHDVH�IRU�IRUHVW�DQG�ZRRGODQG�XVH��:KLOH�SUHOLPLQDU\�
UHVXOWV�XVLQJ�SURSLFRQD]ROH��D�IXQJLFLGH��VKRZ�SURPLVH�
IRU�SUHYHQWLQJ�WKH�GLVHDVH�LQ�WUHDWHG�WUHHV��WKH�QHFHVVLW\�
RI�UHWUHDWLQJ�WKHP�DQG�WKH�FRVW�RI�WUHDWPHQW�VXJJHVWV�WKDW�
LQ�WKH�IXWXUH�XVH�PD\�EH�OLPLWHG�WR�WKH�SURWHFWLRQ�RQO\�RI�
KLJK�YDOXH�WUHHV��0D\¿HOG��������5HVHDUFK�LQWR�FKHPLFDO�
WUHDWPHQW��FHQWHUHG�RQ�FRQWURO�RI�WKH�YHFWRU��LV�RQJRLQJ�EXW�
KDV�\HW�WR�LGHQWLI\�D�FKHPLFDO�HIIHFWLYH�IRU�WKLV�SXUSRVH��
0DQDJHPHQW�UHFRPPHQGDWLRQV�HPSKDVL]H�HDUO\�VDQLWDWLRQ�
�UHPRYDO��RI�NLOOHG�PDWHULDO�EXW�ZLWK�WKH�VWURQJ�FRQFXUUHQW�

UHFRPPHQGDWLRQ�WKDW�WKH�GHDG�PDWHULDOV�QRW�EH�PRYHG�
RIIVLWH��RU�LI�PRYHG�RIIVLWH�WKHQ�QRW�RXW�RI�WKH�NQRZQ�LQIHVWHG�
LQIHFWHG�DUHD��)XUWKHU��LW�LV�UHFRPPHQGHG�WKDW�ZKHQHYHU�
SRVVLEOH�PDWHULDO�WKDW�KDV�EHHQ�FXW�GRZQ�VKRXOG�EH�FKLSSHG�
RU�EXULHG�UDWKHU�WKDQ�OHIW�LQWDFW��0D\¿HOG�������

%DVHG�RQ�WKH�FXUUHQW�UDWH�RI�VSUHDG��HVWLPDWHG�WR�EH�DERXW�
���PLOHV�SHU�\HDU���WKH�NQRZQ�GLVWULEXWLRQ�RI�UHGED\��DQG�
UHJLRQDO�FOLPDWH�SURMHFWLRQV��.RFK�DQG�6PLWK������E��
KDYH�H[WUDSRODWHG�SUREDEOH�VSUHDG�RI�WKLV�GLVHDVH�WKURXJK�
������¿J���������$FFRUGLQJ�WR�WKHLU�SURMHFWLRQ��WKH�GLVHDVH�
FRPSOH[�ZLOO�KDYH�UHDFKHG�LWV�QRUWKHUQ�H[WHQW��KRVW�EDVHG��
E\�������DQG�ZLOO�UHDFK�WKH�ZHVWHUQ�H[WHQW�RI�LWV�KRVW�UDQJH�
LQ�HDVWHUQ�7H[DV�E\�������7KH�EDVLV�RI�WKHLU�SURMHFWLRQV�LV�WKH�
FRPELQDWLRQ�RI�UHGED\¶V�QDWXUDO�UDQJH�DQG�FOLPDWLF�EDUULHUV�
WKDW�DIIHFW�WKH�YHFWRU�DQG�IXQJXV��ZKLFK�ZLOO�OLNHO\�VWDOO�
IXUWKHU�SURJUHVV�RI�WKH�GLVHDVH�LQ�WKH�6RXWK��7KHLU�FDYHDW�LV�
WKDW�SURMHFWLRQV�DUH�OLPLWHG�WR�WKH�UHGED\�KRVW��

8QDQVZHUHG�DW�WKLV�SRLQW�LQ�WLPH�LV�ZKHWKHU�WKLV�IXQJXV�
YHFWRU�FRPSOH[�FRXOG�EHFRPH�HVWDEOLVKHG�LQ�RWKHU�SDUWV�RI�
WKH�FRXQWU\�RQ�RWKHU�ODXUDFHRXV�KRVWV��VXFK�DV�WKH�&DOLIRUQLD�
ODXUHO��VKRXOG�IXQJXV�FDUU\LQJ�EHHWOHV�EH�LQWURGXFHG�LQWR�
SRWHQWLDO�QHZ�KRVW�UDQJHV��)XUWKHU��SRWHQWLDO�IRU�DIIHFWLQJ�WKH�
VSUHDG�RI�DQG�SRVVLEO\�FRQWUROOLQJ�VRPH�RI�WKH�ORVV�WKURXJK�
LPSOHPHQWDWLRQ�RI�WKH�5HFRYHU\�3ODQ�IRU�/DXUHO�:LOW�RQ�
5HGED\�DQG�2WKHU�)RUHVW�6SHFLHV��0D\¿HOG�DQG�RWKHUV�������
LV�DV�\HW�DQ�XQNQRZQ�IDFWRU�LQ�WKH�PDQDJHPHQW�RI�WKLV�GLVHDVH�

8QIRUWXQDWHO\��LQ�������ODXUHO�ZLOW�ZDV�GHWHFWHG�LQ�WKH�
6DQG�+LOO�&UDQH�1DWLRQDO�:LOGOLIH�5HVHUYH�LQ�VRXWKHUQ�
0LVVLVVLSSL²D�ORFDWLRQ�WKDW�ZDV�QRW�SUHGLFWHG�E\�.RFK�DQG�
6PLWK������E��IRU�LQIHFWLRQ�XQWLO�DERXW�����²DSSDUHQWO\�
WKURXJK�KXPDQ�LQWURGXFWLRQ��5HJDUGOHVV�ZKHWKHU�WKLV�LV�D�
QHZ�LQWURGXFWLRQ�RU�PRYHPHQW�IURP�WKH�HDVW�FRDVW�LQIHFWHG�
DUHD��LW�KDV�UHGXFHG�E\���\HDUV�WKH�GLVHDVH¶V�H[SHFWHG�DUULYDO�
LQ�7H[DV��

2I�FRQFHUQ�LV�ZKHWKHU�WKH�GLVHDVH�PLJKW�H[SDQG�LWV�KRVW�
UDQJH�XQGHU�WKH�LQÀXHQFH�RI�FOLPDWH�FKDQJH�RU�WKURXJK�D�
PRGL¿FDWLRQ�RI�WKH�IXQJXV�YHFWRU�FRPSOH[�WKDW�ZRXOG�DOORZ�D�
QHZ�LQVHFW�YHFWRU�WR�EHFRPH�LQYROYHG��,I�HLWKHU�RFFXUV��WKHUH�
LV�VWURQJ�SRWHQWLDO�IRU�FXUUHQWO\�XQSUHGLFWHG�LQYROYHPHQW�RI�
QHZ�KRVWV�DQG�XQSUHGLFWHG�VSUHDG��QHZQHVV�RI�WKLV�FRPSOH[�
LQ�WKH�6RXWK�OHDGV�WR�H[WUHPH�XQFHUWDLQW\�ZKHQ�DWWHPSWLQJ�WR�
SURMHFW�IXWXUH�EHKDYLRU�

*LYHQ�WKH�UDSLG�DQG�VHYHUH�GDPDJH�GRQH�WR�WKH�LQIHFWHG�
KRVWV�FRXSOHG�ZLWK�SUHGLFWHG�VKLIWV�LQ�FRDVWDO�YHJHWDWLRQ�
UHVXOWLQJ�IURP�SURMHFWHG�WHPSHUDWXUH�LQFUHDVHV�DQG�SRVVLEO\�
GHFUHDVLQJ�SUHFLSLWDWLRQ��WKH�SRWHQWLDO�RI�WKLV�GLVHDVH�WR�
VSUHDG�EH\RQG�LWV�SURMHFWHG�UDQJH�LV�KLJKO\�XQFHUWDLQ��

2DN�GHFOLQH²%HFDXVH�RI�WKH�KLVWRU\�RI�ZRRGV�JUD]LQJ��
ZLGHVSUHDG�ZLOG¿UH��DQG�H[SORLWLYH�ORJJLQJ�IRU�ZRRG�







���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

RDN�GHFOLQH�HSLVRGHV�FRQWLQXH�WR�RFFXU�LQ�WKH�UHJLRQ��SULPDULO\�
LQ�$UNDQVDV�DQG�9LUJLQLD��ZKHUH�SUHGLVSRVLQJ�FRQGLWLRQV��
LQFLWLQJ�HYHQWV��DQG�FRQWULEXWLQJ�IDFWRUV�DUH�FRLQFLGHQW��*\VHO�
������2DN�DQG�RWKHUV�������6WDUNH\�DQG�RWKHUV��������

:LWK�LQFUHDVHG�WHPSHUDWXUH�DQG��SRVVLEO\��OHVV�UDLQIDOO�
EHLQJ�SUHGLFWHG��RDN�GHFOLQH�LV�H[SHFWHG�WR�LQFUHDVH��SRVVLEO\�
VLJQL¿FDQWO\��'HFOLQH�UHVXOWLQJ�IURP�WKH�VWUHVVHV�LPSRVHG�
VKRXOG�EH�FRQWULEXWRU\�WR�HOLPLQDWLRQ�RI�RDN�LQ�VRPH�GULHU�
DUHDV��DQG�LW�LV�XQFHUWDLQ�ZKDW�FRPPXQLW\�RI�SODQWV�ZRXOG�
UHSODFH�WKH�RDN�RQ�WKHVH�VLWHV��

2DN�ZLOW²2DN�ZLOW�LV�D�YDVFXODU�ZLOW�GLVHDVH�RI�RDNV�
WKDW�LV�IRXQG�RQO\�LQ�1RUWK�$PHULFD��7KH�FDXVDO�IXQJXV��
&HUDWRF\VWLV�IDJDFHDUXP��ZDV�¿UVW�LGHQWL¿HG�LQ�:LVFRQVLQ�
LQ�������6FLHQWLVWV�EHOLHYHG�WKH�GLVHDVH�WR�EH�QDWLYH�WR�1RUWK�
$PHULFD�DQG�WR�KDYH�EHHQ�SUHVHQW�ORQJ�EHIRUH�LWV�GLVFRYHU\�
�0DF'RQDOG�������7DLQWHU�DQG�%DNHU��������5HFHQWO\��VWURQJ�
VSHFXODWLRQ�KDV�EHHQ�YRLFHG�WKDW�WKH�IXQJXV�LV�DFWXDOO\�D�
QRQQDWLYH�LQWURGXFWLRQ��SRVVLEO\�IURP�6RXWK�$PHULFD�ZKHUH�
LW�RFFXUV�ZLWKRXW�FDXVLQJ�GLVHDVH��-X]ZLFN�DQG�RWKHUV��������
2DN�ZLOW�RFFXUV�LQ����&HQWUDO�DQG�(DVWHUQ�6WDWHV��5H[URGH�
DQG�%URZQ����������RI�WKH����6RXWKHUQ�6WDWHV�DUH�NQRZQ�WR�
KDUERU�WKH�GLVHDVH��EXW�VHYHUH�PRUWDOLW\�LV�OLPLWHG�WR�D�UHFHQW�
RXWEUHDN�LQ�FHQWUDO�7H[DV��:DUG�DQG�0LVWUHWWD��������

2DN�ZLOW�FDXVHV�DIIHFWHG�WUHHV�WR�ZLOW�DQG�XVXDOO\�WR�GLH��$OO�
VSHFLHV�RI�RDN�DUH�VXVFHSWLEOH��EXW�VSHFLHV�LQ�WKH�UHG�RDN�
JURXS²QRUWKHUQ�UHG��4XHUFXV�UXEUD���VFDUOHW��4��FRFFLQHD���
DQG�EODFN��4��YHOXWLQD��RDN²DUH�PRVW�UHDGLO\�NLOOHG��2DNV�
LQ�WKH�ZKLWH�RDN�JURXS²ZKLWH��4��DOED���SRVW��4��VWHOODWD���
DQG�FKHVWQXW��4��SULQXV��RDNV²DUH�LQIHFWHG�EXW�PRUWDOLW\�
RFFXUV�PXFK�OHVV�IUHTXHQWO\�DQG�PRUH�VORZO\��/LYH�RDNV��4��
YLUJLQLDQD��GLH�DW�D�UDWH�JHQHUDOO\�LQWHUPHGLDWH�EHWZHHQ�UHG�
DQG�ZKLWH�RDNV��

6DS�IHHGLQJ�EHHWOHV�FDQ�FDUU\�IXQJDO�VSRUHV�WR�QHDUE\�
KHDOWK\�WUHHV��WKH�IXQJXV�FDQ�FRORQL]H�QHLJKERULQJ�
XQLQIHFWHG�WUHHV�E\�JURZLQJ�WKURXJK�URRW�JUDIWV��DQG�KXPDQ�
PHGLDWHG�WUDQVPLVVLRQ�LV�DOVR�SRVVLEOH��PRYLQJ�LQIHFWHG�
¿UHZRRG�ZLWK�LQWDFW�EDUN�DOORZV�IUXLWLQJ�RI�WKH�IXQJXV�LQ�
DUHDV�FXUUHQWO\�QRW�LQIHFWHG���

,W�LV�XQFOHDU�ZKHWKHU�WKH�QRUWK�WR�VRXWK�SURJUHVV�RI�WKH�
GLVHDVH�ZDV�KDOWHG�E\�D�WHPSHUDWXUH�EDUULHU�WKDW�OLPLWV�
PLJUDWLRQ�RI�WKH�IXQJXV��7KH�H[LVWHQFH�RI�VXFK�D�EDUULHU�
FRXOG�PHDQ�WKDW�WKH�7H[DV�RXWEUHDN�LV�WKH�UHVXOW�RI�D�UHODWLYHO\�
UHFHQW�DGDSWDWLRQ�RI�WKH�IXQJXV�WR�D�KLJKHU�WHPSHUDWXUH�
UHJLPH�RU�DQ�DGDSWDWLRQ�WR�WKH�KRVWV��OLYH�RDN��DWWDFNHG�LQ�
WKDW�DUHD��5HJDUGOHVV�RI�ZKDW�FDXVHG�WKH�UHFHQW�VXUJH�LQ�RDN�
ZLOW�DFWLYLW\�LQ�7H[DV��LWV�UDSLG�VSUHDG�UDLVHV�WKH�SUDFWLFDO�
TXHVWLRQ�RI�ZKHWKHU�WKH�IXQJXV�FDQ�QRZ�VSUHDG�WKURXJKRXW�
WKH�XQLQIHFWHG�DUHDV�IURP�/RXLVLDQD�WR�*HRUJLD�DQG�)ORULGD��
:H�DQWLFLSDWH�WKDW�WKLV�TXHVWLRQ�PD\�EH�DQVZHUHG�ZLWKLQ�WKH�

QH[W����WR����\HDUV�DV�WKH�GLVHDVH�DSSHDUV�WR�EH�VSUHDGLQJ��RU�
EHLQJ�VSUHDG�E\�KXPDQV��DW�D�IDLUO\�UDSLG�UDWH��

,QFUHDVLQJ�VRLO�WHPSHUDWXUH�PLJKW�SURYLGH�D�IXUWKHU�
EDUULHU�WR�VSUHDG��LI�LQGHHG�WHPSHUDWXUH�KDV�EHHQ�D�
EDUULHU��3UHGLFWLQJ�WKH�GLUHFW�HIIHFWV�RI�WHPSHUDWXUH�DQG�
DWPRVSKHULF�FDUERQ�GLR[LGH�RQ�WKLV�GLVHDVH�ZLOO�UHTXLUH�DQ�
XQGHUVWDQGLQJ�RI�WKH�SDWKRJHQ�KRVW�PHFKDQLVPV�DW�SOD\��
ZKHWKHU�GDPDJH�WR�WKH�URRW�V\VWHP�LV�VXI¿FLHQW�WR�FDXVH�
V\PSWRPV�DQG�GHDWK��RU�ZKHWKHU�WKH�IXQJXV�PXVW�JURZ�
IURP�WKH�URRW�V\VWHP��ZKHUH�PRVW�RI�WKH�WUDQVPLVVLRQ�
LV�RFFXUULQJ��LQWR�DQG�WKURXJKRXW�WKH�YDVFXODU�V\VWHP�
DERYHJURXQG�WR�FDXVH�WKH�VDPH�HIIHFW��

/LWWOH�FDQ�EH�VDLG�ZLWK�DQ\�GHJUHH�RI�FHUWDLQW\�DERXW�
SRVVLEOH�LQVHFW�WUDQVPLVVLRQ�RI�WKLV�GLVHDVH��&RQVLVWHQW�EXW�
LQHI¿FLHQW�WUDQVPLVVLRQ�E\�VDS�IHHGLQJ�EHHWOHV��1LWLGXOLGV�
DQG�6FRO\WLGV��LV�DQ�DFFHSWHG�PRGH�RI�VSUHDG��6KRWKROH�
ERUHUV�KDYH�DOVR�EHHQ�VXJJHVWHG��EXW�WKHVH��DQG�RWKHU�SRVVLEOH�
LQVHFWV��DUH�OHVV�DFFHSWHG��/RQJHU�SHULRGV�RI�DFWLYLW\�RI�WKHVH�
LQVHFWV��UHVXOWLQJ�IURP�WKH�OHQJWKHQLQJ�RI�VXPPHUV��DOUHDG\�
EHLQJ�REVHUYHG���FRXOG�JUHDWO\�LQFUHDVH�WUDQVPLVVLRQ��
+RZHYHU��WKLV�LQFUHDVH�FRXOG�RQO\�RFFXU�LI�IUXLWLQJ�PDWV�RI�
WKH�IXQJXV��ZKLFK��LQ�7H[DV��LV�DVVRFLDWHG�ZLWK�FRROHU�DQG�
PRLVWHU�IDOO��ZLQWHU�DQG�VSULQJ�FRQGLWLRQV��QRW�WKH�DQWLFLSDWHG�
FRQGLWLRQV��ZHUH�SUHVHQW�GXULQJ�WKH�WLPH�LQ�ZKLFK�WKH�
LQVHFWV�DUH�DFWLYH��8QOHVV�LQFUHDVHG�WHPSHUDWXUH�WULJJHUV�
PRUH�PDW�IRUPDWLRQ�WKDQ�KDV�EHHQ�KLVWRULFDOO\�UHSRUWHG�LQ�
&HQWUDO�7H[DV��XQOLNHO\���LW�LV�QRW�H[SHFWHG�WKDW�DGGLWLRQDO�
LQVHFWV�ZRXOG�EHFRPH�VLJQL¿FDQW�FDUULHUV�RI�WKH�IXQJXV�
WR�XQLQIHFWHG�WUHHV��3RVVLEOH�ORVV�RI�VRPH�FRDVWDO�IRUHVW�WR�
VDYDQQD�VKRXOG�KDYH�RQO\�D�VOLJKW�LPSDFW��VLPSO\�UHGXFLQJ�
WKH�QXPEHU�RI�KRVWV�OHVVHQV�GLVHDVH�LQFLGHQFH�

0DQDJHPHQW�RI�WKLV�GLVHDVH�KDV�SURYHQ�WR�EH�H[SHQVLYH�
DQG�LV�JHQHUDOO\�UHVHUYHG�IRU�KLJK�YDOXH��DHVWKHWLFDOO\�
GHVLUDEOH��WUHHV��*LYHQ�WKH�DSSDUHQW�DGDSWDWLRQ�RI�WKH�IXQJXV�
WR�ZDUPHU�WHPSHUDWXUHV�DQG�UHODWLYHO\�GU\�FRQGLWLRQV��DQG�
WKH�OLPLWDWLRQV�RI�FRQWURO�WDFWLFV�DYDLODEOH��WKHUH�LV�D�KLJK�
SUREDELOLW\�RI�VLJQL¿FDQW�RDN�ORVV�LQ�SUHYLRXVO\�XQDIIHFWHG�
DUHDV�DORQJ�WKH�*XOI�RI�0H[LFR�DQG�LQ�*HRUJLD�ZLWKLQ����
\HDUV��+RZHYHU��LI�WKH�DSSDUHQW�DGDSWDWLRQ�WR�ZDUPHU�DQG�
GULHU�FRQGLWLRQV�SURYHV�LQDGHTXDWH�IRU�FRQWLQXHG�GLVHDVH�
VSUHDG��ZH�ZRXOG�H[SHFW�DQ�RYHUDOO�VOLJKW�OHVVHQLQJ�RI�WKH�
LPSDFW�RI�RDN�ZLOW�LQ�WKH�6RXWK�

6XGGHQ�RDN�GHDWK²)LUVW�UHSRUWHG�LQ�&DOLIRUQLD�LQ�������
VXGGHQ�RDN�GHDWK��62'��LV�QRZ�D�ZHOO�HVWDEOLVKHG�SHVW�ZLWK�
D�IDLUO\�OLPLWHG�UDQJH�LQ�&DOLIRUQLD�DQG�2UHJRQ��+RZHYHU��
GHVSLWH�WKLV�UHODWLYHO\�OLPLWHG�FXUUHQW�UDQJH��LW�LV�EHOLHYHG�WKDW�
LI�LQWURGXFHG�LQWR�WKH�HDVWHUQ�RDN�IRUHVW�WKH�FRQVHTXHQFHV�
FRXOG�EH�GLUH��

/LWHUDWXUH�UHODWLQJ�WR�WKLV�GLVHDVH�LV�H[WHQVLYH��EXW�KDV�
UHFHQWO\�EHHQ�UHYLHZHG��.OLHMXQDV�������DQG�PXFK�RI�ZKDW�
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IROORZV�KDV�EHHQ�H[WUDFWHG�IURP�RU�FURVV�FKHFNHG�ZLWK�
WKDW�UHYLHZ�WR�OLPLW�WKH�QXPEHU�RI�FLWDWLRQV�LQFOXGHG�KHUH��
7KLV�SXEOLFDWLRQ��ZKLFK�LQFOXGHV�D����SDJH�ELEOLRJUDSK\�RI�
UHOHYDQW�OLWHUDWXUH��LV�DYDLODEOH�RQ�WKH�LQWHUQHW�DW�KWWS���ZZZ�
IV�IHG�XV�SVZ�SXEOLFDWLRQV�GRFXPHQWV�SVZBJWU�����

6XGGHQ�RDN�GHDWK�LV�FDXVHG�E\�3K\WRSKWKRUD�UDPRUXP��
D�IXQJXV��ZKLFK�FDXVHV�VHYHUDO�QRQVSHFL¿F�V\PSWRPV�
GHSHQGLQJ�RQ�WKH�KRVW�DQG�KRVW�SDUW�DIIHFWHG��6\PSWRPV�
LQFOXGH�VWHP�RU�EROH�FDQNHUV��WZLJ�EOLJKW��GLHEDFN���DQG�
OHDI�EOLJKW��,QGLYLGXDO�SODQW�VSHFLHV�FDQ�GLVSOD\�PRUH�WKDQ�
RQH�RU�RQO\�RQH�V\PSWRP�W\SH��VHH�KWWS���UDSUD�FVO�JRY�XN�
EDFNJURXQG�KRVWV�FIP�IRU�OLQNV�WR�LPDJHV�RI�V\PSWRPV�RQ�D�
YDULHW\�RI�KRVWV���

&DQNHUV�DSSHDU�LQ�WKH�SKORHP��WLVVXHV�WKDW�FDUU\�VXJDUV�DZD\�
IURP�WKH�OHDYHV�RI�D�WUHH��ZKLFK�PD\�EH�GLVFRORUHG�D�EULJKW�
UHG��DQG�VSUHDG�XQWLO�WKH\�UHDFK�WKH�[\OHP��WLVVXHV�WKDW�FDUU\�
ZDWHU�DQG�PLQHUDOV�XS�IURP�WKH�URRW��ZRRG�¿EHU���&DQNHUV�DUH�
VXQNHQ��³EOHHG´�VDS��DQG�DUH�JHQHUDOO\�UHVWULFWHG�WR�WKH�ORZHU�
SRUWLRQ�RI�WKH�WUHH�WUXQN��7KH�DPRXQW�RI�EOHHGLQJ�LV�YDULDEOH�
HYHQ�RQ�D�VLQJOH�WUHH�DQG�PD\�EH�UHODWHG�WR�HQYLURQPHQWDOO\�
DYDLODEOH�ZDWHU�DQG�WKH�DJH�RI�WKH�FDQNHU��'HFOLQH�V\PSWRPV�
�ORVV�RI�OHDYHV��DQG�FURZQ�GHDWK�¿UVW�DSSHDU�DW�WKH�WRS�RI�
WKH�WUHH�DQG�VSUHDG�UDSLGO\�GRZQ�WKURXJK�WKH�FURZQ�RIWHQ�
UHVXOWLQJ�LQ�WUHH�GHDWK��*DUEHORWWR�DQG�RWKHUV��������

7KH�OLVW�RI�KRVWV�FXUUHQWO\�UHSRUWHG�IRU�WKLV�SHVW�LV�H[WHQVLYH��
$V�RI������WKH�OLVW�LQFOXGHV����SURYHQ�UHJXODWHG�KRVWV�SOXV�
DQRWKHU����DVVRFLDWHG�KRVWV�UHJXODWHG�LQ�WKH�QXUVHU\�WUDGH�
�86'$�$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�6HUYLFH�����D���
+RVWV�ZLWK�VWHP�RU�EUDQFK�FDQNHULQJ�LQFOXGH�&DOLIRUQLD�WDQRDN�
�/LWKRFDUSXV�GHQVLÀRUD���FRDVW�OLYH�RDN��4XHUFXV�DJULIROLD���
&DOLIRUQLD�EODFN�RDN��4XHUFXV�NHOORJJLL���DQG�6KUHYH¶V�
RDN��4XHUFXV�SDUYXOD�YDU��VKUHYHL���,Q�DGGLWLRQ��¿HOG�DQG�
JUHHQKRXVH�LQRFXODWLRQ�H[SHULPHQWV��5L]]R�DQG�RWKHUV�������
FRQ¿UP�WKDW�WKH�IXQJXV�FDQ�FDXVH�D�YDULHW\�RI�OHDI�DQG�EUDQFK�
V\PSWRPV��EXW�JHQHUDOO\�QRW�VWHP�FDQNHULQJ��RQ�UKRGRGHQGURQ�
DQG�D]DOHD��5KRGRGHQGURQ�VSS����PDGURQH��$UEXWXV�PHQ]LHVLL���
KXFNOHEHUU\��9DFLQLXP�RYDWXP���PDQ]DQLWD��$UFWRVWDSK\ORV�
VS����&DOLIRUQLD�ED\�ODXUHO��8PEHOOXODULD�FDOLIRUQLFD���EXFNH\H�
�$HVFXOXV�FDOLIRUQLFD���ELJOHDI�PDSOH��$FHU�PDFURSK\OOXP���
WR\RQ��+HWHURPHOHV�DUEXWLIROLD���&DOLIRUQLD�FRIIHHEHUU\�
�5KDPQXV�FDOLIRUQLFD���KRQH\VXFNOH��/RQLFHUD�KLVSLGXOD���DQG�
D�ORQJ�OLVW�RI�RWKHU�SODQWV�

$OWKRXJK�IHZ�RI�WKHVH�VSHFLHV�RFFXU�LQ�HDVWHUQ�IRUHVWV��
VHYHUDO�RI�WKHP�FDQ�EH�IRXQG�LQ�VLJQL¿FDQW�QXPEHUV��(DUO\�
UHVXOWV�E\�5L]]R�DQG�RWKHUV��������VKRZ�WKDW�QRUWKHUQ�UHG�
RDN�DQG�SLQ�RDN��4��SDOXVWLUV��DUH�VXVFHSWLEOH�WR�LQIHFWLRQ��
,Q�&DOLIRUQLD�JUHHQKRXVH�WHVWV��VHHGOLQJV�RI�ERWK�HDVWHUQ�
RDN�VSHFLHV�GHYHORSHG�OHVLRQV�DOPRVW�WZLFH�DV�ORQJ�DV�WKRVH�
IRUPHG�RQ�WKH�RDN�VHHGOLQJV�IURP�3DFL¿F�FRDVWDO�DUHDV�DQG�
URXJKO\�HTXDO�WR�WKRVH�IRUPHG�RQ�WDQRDN��FRQVLGHUHG�WKH�
PRVW�VXVFHSWLEOH�VSHFLHV�LQ�&DOLIRUQLD���7KHVH�UHVXOWV�VXJJHVW�

WKDW��DOO�FRQGLWLRQV�EHLQJ�HTXDO��WKHVH�VSHFLHV�VKRXOG�EH�
KLJKO\�VXVFHSWLEOH�WR�VXGGHQ�RDN�GHDWK�

.OLHMXQDV��������UDWHG�WKH�ULVN�SRVHG�E\�WKLV�GLVHDVH�DV�YHU\�
KLJK��EXW�FDXWLRQV�WKDW�WKH�GHJUHH�RI�XQFHUWDLQW\�UHODWHG�WR�
IXWXUH�GLVHDVH�ULVN�LV�DOVR�KLJK�EDVHG�RQ�ODFN�RI�NQRZOHGJH�
DERXW�WKH�KRVW�UDQJH��1RWLQJ�WKH�DEVHQFH�RI�FRQWURO�PHDVXUHV��
KLV�ULVN�DVVHVVPHQW�SUHGLFWV�UDSLG�VSUHDG�E\�ZLQG��ZDWHU��
DQG�KXPDQ�WUDQVSRUW�RI�LQIHFWHG�SODQWV��DQG�VXJJHVWV�WKH�
SRWHQWLDO�IRU�VHYHUH�HFRQRPLF�DQG�HFRORJLF�ORVVHV��UHGXFWLRQV�
LQ�ELRGLYHUVLW\��DQG�LQGLUHFW�LPSDFWV�RQ�VHQVLWLYH�RU�FULWLFDO�
KDELWDW�IRU�DW�ULVN�SODQW�DQG�DQLPDO�FRPPXQLWLHV��

%DVHG�RQ�SDVW�KLVWRU\�ZLWK�LQYDVLYH�VSHFLHV��LW�LV�HDV\�WR�
SURMHFW�WKDW�LW�LV�QRW�D�PDWWHU�RI�³LI�́ �EXW�³ZKHQ�́ �VXGGHQ�
RDN�GHDWK�ZLOO�JDLQ�D�IRRWKROG�LQ�HDVWHUQ�RDN�IRUHVWV��VHH�
DOWHUQDWLYH�K\SRWKHVLV�EHORZ�DV�³1RWH´���,I�WKH�GLVHDVH�
UHDFKHV�VRXWKHUQ�IRUHVWV��WKH�UROH�WKDW�FOLPDWH�ZRXOG�
SOD\�LV�IDU�IURP�FHUWDLQ��$OVR�XQFHUWDLQ��ODFNLQJ�EDVLF�
HSLGHPLRORJLFDO�UHVHDUFK��LV�WKH�SRWHQWLDO�HIIHFWV�RQ�HDVWHUQ�
VSHFLHV��WKHVH�FRXOG�UDQJH�IURP�LQVLJQL¿FDQW�WR�SRWHQWLDOO\�
FDWDVWURSKLF��ULYDOLQJ�WKH�HIIHFWV�RI�FKHVWQXW�EOLJKW���

6XGGHQ�RDN�GHDWK�DSSHDUV�WR�KDYH�WKH�SRWHQWLDO�WR�GHYDVWDWH�
WKH�HDVWHUQ�RDN�SRSXODWLRQ��HYHQ�DEVHQW�FOLPDWH�FKDQJH�
FRQVLGHUDWLRQV��.OLHMXQDV�������FKDSWHU�����,QFUHDVHG�
WHPSHUDWXUHV�DQG�DWPRVSKHULF�FDUERQ�GLR[LGH�FRXOG�EH�
H[SHFWHG�WR�LQFUHDVH�JURZWK�RI�ERWK�WKH�SDWKRJHQ�DQG�
LWV�KRVW��DW�OHDVW�LQ�WKH�VKRUW�WHUP��7KDW�HIIHFW�ZRXOG�EH�
VRPHZKDW�FRXQWHUDFWHG�E\�UHGXFWLRQV�LQ�SUHFLSLWDWLRQ�
DQG�LQFUHDVHG�R]RQH�LQ�FRQMXQFWLRQ�ZLWK�WKH�ZDUPHU�
WHPSHUDWXUHV��1HYHUWKHOHVV��RQFH�DFFOLPDWHG�WR�WKH�HDVWHUQ�
IRUHVW��WKH�GLVHDVH�ZRXOG�SUREDEO\�VSUHDG�HYHQ�IDVWHU�WKDQ�LW�
KDV�LQ�&DOLIRUQLD��

8VLQJ�WKH�GLVWULEXWLRQ�RI�NQRZQ�RU�OLNHO\�KRVWV��FOLPDWH�
FRQGLWLRQV�DGHTXDWH�IRU�WKH�VXUYLYDO�DQG�SURSDJDWLRQ�RI�
WKH�SDWKRJHQ��DQG�SUREDEOH�SDWKZD\V�RI�LQWURGXFWLRQ�RI�WKH�
GLVHDVH�RXWVLGH�RI�LWV�FXUUHQW�UDQJH�.RFK�DQG�6PLWK������D��
¿J��������SURMHFW�D�SRWHQWLDO�UDQJH�IRU�WKLV�GLVHDVH��9HU\�
VLPLODU�SRWHQWLDO�UDQJH�LV�LQGLFDWHG�E\�'()5$��)RZOHU�DQG�
RWKHUV��DQG�0DUJDU\�DQG�RWKHUV��.HOO\�DQG�RWKHUV�DQG�9HQHWWH�
DQG�&RKHQ�SURSRVH�VRPHZKDW�GLIIHUHQW�SRWHQWLDO�UDQJHV�EXW�
ERWK�LQFOXGH�VLJQL¿FDQW�6RXWKHUQ�IRUHVW�DUHDV��.OLHMXQDV�
������FKDSWHU�����

&OLPDWH�LQGXFHG�ORVVHV�RI�QDWLYH�RDNV�DW�WKHLU�VRXWKHUQ�
PDUJLQV��,YHUVRQ�DQG�RWKHUV�������ZRXOG�UHGXFH�WKH�SRWHQWLDO�
LQFLGHQFH�RI�GLVHDVH��EXW�RQO\�VOLJKWO\��DQG�ZRXOG�QRW�VORZ�WKH�
SURJUHVV�RI�WKH�GLVHDVH�LQ�RWKHU�SDUWV�RI�LWV�SRWHQWLDO�UDQJH��
6WXUURFN�DQG�RWKHUV��������VWDWH�WKDW��EDVHG�RQ�&/,0(;�
SURMHFWLRQV��FKDQJLQJ�FOLPDWH�ZLOO�GHFUHDVH�VXEVWDQWLDOO\�WKH�
DUHD�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV�IDYRUDEOH�RU�YHU\�IDYRUDEOH�
IRU�3��UDPRUXP�
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FRXQWLHV��ZLWK�VXVSHFW�WUHHV�RFFXUULQJ�LQ�VLPLODU�VHWWLQJV�
LQ�DQ�DGGLWLRQDO����FRXQWLHV���DV�\HW�QR�ZRRGODQG�RU�IRUHVW�
VXUYH\V�KDYH�EHHQ�FRQGXFWHG��$OWKRXJK�WKH�7HQQHVVHH�
LQIHFWLRQV�ZHUH�WKH�¿UVW�UHSRUWHG�HDVW�RI�WKH�*UHDW�3ODLQV��
WKH\�PD\�KDYH�EHHQ�RFFXUULQJ�VLQFH�WKH�����V��7KH�IXOO�
H[WHQW�RI�WKLV�LQIHFWLRQ�LV�DV�\HW�WR�EH�GHWHUPLQHG�

6\PSWRPV�RI�WKH�GLVHDVH�LQFOXGH�D�IROLDJH�ZLOW�LQ�ZKLFK�
WKH�OHDYHV�SURJUHVV�UDSLGO\�IURP�JUHHQ�WKURXJK�\HOORZ�DQG�
WKHQ�WR�EURZQ��:LOWLQJ�SURJUHVVHV�IURP�WKH�WRS�RI�WKH�FURZQ�
GRZQZDUG�DV�EUDQFKHV�GLH��,Q�WKH�:HVW��WKH�GLHEDFN�DQG�
XOWLPDWH�GHDWK�RI�LQIHFWHG�WUHHV�WDNHV�DERXW�WKUHH�\HDUV��
6\PSWRPV�DW�¿UVW��DQG�FHUWDLQO\�ZKHQ�REVHUYHG�DW�D�GLVWDQFH��
UHVHPEOH�WKRVH�FDXVHG�E\�GURXJKW��&ORVHU�LQVSHFWLRQ�RI�
GHDG�EUDQFKHV�UHYHDOV�PDQ\�EHHWOH�HQWU\�KROHV�WKURXJK�WKH�
EDUN�DQG�PDQ\��RIWHQ�VPDOO��FDQNHUV�MXVW�XQGHU�WKH�EDUN��$V�
FDQNHUV�LQFUHDVH�LQ�QXPEHU�DQG�HDFK�JURZV�ELJJHU�XQWLO�WKH�
DUHDV�RI�GHDG�WLVVXH�FRDOHVFH�DQG�JLUGOH�WKH�EUDQFK��,Q�WKH�
ODWHU�VWDJHV�RI�GLHEDFN�WKH�EHHWOHV�PD\�DWWDFN�WKH�EROH�RI�WKH�
WUHH�DFFHOHUDWLQJ�LWV�GHDWK��6H\EROG�DQG�RWKHUV��������

&RQWURO�PHDVXUHV�IRU�WKRXVDQG�FDQNHUV�GLVHDVH�KDYH�EHHQ�
SURSRVHG�EXW�QRW�\HW�HYDOXDWHG��%HFDXVH�WKH�FXUUHQW�UDQJH�RI�
WKH�IXQJDO�SHVW�LV�JHQHUDOO\�KRWWHU�DQG�GULHU�WKDQ�7HQQHVVHH¶V�
FOLPDWH��WKH�GLVHDVH�LV�KLJKO\�XQOLNHO\�WR�HQFRXQWHU�
WHPSHUDWXUH�EDUULHUV�WKDW�ZRXOG�OLPLW�LWV�VSUHDG�LQWR�VRXWKHUQ�
IRUHVWV��$QG�SUHGLFWHG�D�ZDUPLQJ�FOLPDWH�LV�OLNHO\�WR�KDYH�
OLWWOH�HIIHFW��WKH�SDWKRJHQ�DQG�YHFWRU�RULJLQDWHG�LQ�D�KRW�GU\�
DUHD�RI�WKH�6RXWKZHVW�EXW�ERWK�KDYH�PRYHG�LQWR�WKH�FRROHU��
PRLVWHU�FOLPDWH�RI�FHQWUDO�7HQQHVVHH��)LQGLQJ�QR�EDUULHUV�
WR�VSUHDG��WKRXVDQG�FDQNHUV�GLVHDVH�FRXOG�RFFXS\�WKH�
HQWLUH�UDQJH�RI�EODFN�ZDOQXW�ZLWKLQ����\HDUV��VLPLODU�WR�WKH�
SURMHFWHG�VSUHDG�RI�ODXUHO�ZLOW�

$GGLWLRQDO�&RQFHUQV

$OWKRXJK�ZH�FDQ�PDNH�UHODWLYHO\�XQFHUWDLQ�SUHGLFWLRQV�DERXW�
WKH�IXWXUH�RI�NQRZQ�SHVWV��SUHGLFWLQJ�FXUUHQWO\�HQGHPLF�
RUJDQLVPV�WKDW�PD\�EHFRPH�SHVWV�RU�RUJDQLVPV�IURP�RWKHU�
ORFDWLRQV�WKDW�PD\�LQYDGH�WKH�6RXWK�LV�YLUWXDOO\�LPSRVVLEOH��
/RYHWW�DQG�RWKHUV��������SUHGLFW�WKDW�IRUHVW�SHVWV�ZLOO�EH�WKH�
SULPDU\�VRXUFH�RI�FKDQJHV�LQ�HDVWHUQ�IRUHVWV�EXW�FDXWLRQHG�
DJDLQVW�VSHFXODWLRQ�RQ�VSHFL¿F�FKDQJHV�RU�VSHFL¿F�SHVW�
LQWURGXFWLRQV��

$Q�LPSRUWDQW�FRQVLGHUDWLRQ�LV�KXPDQ�FDXVHG�FKDQJH�LQ�WKH�
IRUHVW�ODQG�EDVH�GULYHQ�E\�LQFUHDVLQJ�DQG�VKLIWLQJ�SRSXODWLRQV�
DQG�HFRQRPLF�FRQGLWLRQV��$V�VKRZQ�LQ�FKDSWHU����DOO�RI�WKH�
&RUQHUVWRQH�)XWXUHV�IRUHFDVW�WKDW�WRWDO�IRUHVW�DFUHDJH�ZLOO�
GHFOLQH�RYHU�WKH�QH[W����\HDUV��RQO\�SODQWHG�SLQH�LV�H[SHFWHG�
WR�H[SDQG��WKH�RDN�KLFNRU\�W\SH�LV�H[SHFWHG�WR�UHPDLQ�
UHODWLYHO\�VWDEOH��EXW�WKH�WKUHH�RWKHU�IRUHVW�W\SHV�FRQVLGHUHG�
DUH�H[SHFWHG�WR�GHFOLQH��$GGLWLRQDOO\��WRWDO�IRUHVW�ELRPDVV�LV�
H[SHFWHG�WR�LQFUHDVH�DW�¿UVW�EXW�WKHQ�GHFOLQH�VRPHZKDW��

$�JHQHUDOL]HG�LPSOLFDWLRQ�RI�WKHVH�SRWHQWLDO�VKLIWV�LV�
UHODWLYHO\�VWUDLJKWIRUZDUG��%HFDXVH�SHVW�DFWLYLW\�DSSHDUV�WR�
EH�EDVLFDOO\�D�OLQHDU�UHVSRQVH�WR�DYDLODELOLW\��OHVV�ELRPDVV�
ZRXOG�LQGLFDWH�OHVV��LQ�DEVROXWH�WHUPV��ORVV�RI�ELRPDVV�WR�
SHVWV��+RZHYHU��SODQWHG�VRIWZRRGV�ZRXOG�EH�H[SHFWHG�WR�
VKRZ�DQ�LQFUHDVH�LQ�DEVROXWH�ORVV�SURSRUWLRQDO�WR�WKH�LQFUHDVH�
LQ�SODQWHG�DFUHDJH�

7KH�SRVVLEOH�HIIHFWV�RI�IUDJPHQWDWLRQ��SDUFHOL]DWLRQ��DQG�
XUEDQL]DWLRQ�RQ�SHVW�LPSDFWV�DQG�PDQDJHPHQW�DUH�VR�
FRPSOH[��DQG�ODUJHO\�XQNQRZQ��WKDW�LW�LV�QRW�SUXGHQW�RU�
IHDVLEOH�WR�DWWHPSW�WR�LGHQWLI\�VSHFL¿F�LQWHUDFWLRQV��*HQHUDOO\��
SDUFHOL]DWLRQ��JUHDWHU�QXPEHU�RI�ODQGRZQHUV�RQ�VPDOOHU�XQLWV�
RI�ODQG��PD\�FRPSOLFDWH�SHVW�SUHYHQWLRQ�DQG�RU�VXSSUHVVLRQ�
E\�PDNLQJ�LW�PRUH�GLI¿FXOW�WR�DWWDLQ�HIIHFWLYH�PDQDJHPHQW�RQ�
VLJQL¿FDQW�DFUHDJHV�GXH�WR�WKH�JUHDWHU�QXPEHU�RI�ODQGRZQHUV�
LQYROYHG��2Q�WKH�RWKHU�KDQG��IUDJPHQWDWLRQ�DQG�XUEDQL]DWLRQ�
ZRXOG�LQWHUUXSW�RU�GHFUHDVH�WKH�DPRXQW�DQG�FRQWLQXLW\�RI�
KRVW�VSHFLHV��WKHUHE\�SRWHQWLDOO\�GHFUHDVLQJ�WKH�VSUHDG�DQG�
LPSDFWV�RI�SHVWV�

:H�H[SHFW�FRQWLQXLQJ�LQWURGXFWLRQ��WKURXJK�LQWHUQDWLRQDO�DQG�
GRPHVWLF�FRPPHUFH�DQG�WRXULVP��RI�QRQQDWLYH�LQVHFWV�DQG�
GLVHDVHV�ZKLFK�FRXOG�EHFRPH�SHVWV�RI�IRUHVW�WUHHV��GHVSLWH�
LPSRVLWLRQ�RI�LQVSHFWLRQV�DQG�TXDUDQWLQHV��:KLFK�RUJDQLVPV�
PLJKW�EH�LQWURGXFHG��DQG�WKHQ�ZKLFK�RI�WKHVH�PLJKW�EHFRPH�
SHVW�VSHFLHV�LV�WKH�VRXUFH�RI�VLJQL¿FDQW�VSHFXODWLRQ��EXW�LV�
UHODWLYHO\�XQSUHGLFWDEOH��

',6&866,21�$1'�&21&/86,216

)XWXUH�&RQVLGHUDWLRQV�IRU�3HVW�+RVW�5HODWLRQVKLSV

3ODQQHG�DGDSWDWLRQ��6SLWWOHKRXVH�DQG�6WHZDUW�������VKRXOG�
UHGXFH�YXOQHUDELOLW\�IRU�FRPPHUFLDO�WUHH�VSHFLHV�DW�VHOHFWHG�
VLWHV��+RZHYHU��PDQ\�IRUHVW�VSHFLHV�ZLOO�KDYH�WR�DGDSW�
DXWRQRPRXVO\�DQG�VRFLHW\�ZLOO�KDYH�WR�DGMXVW�WR�WKH�UHVXOW�
�:LQQHWW��������)RUHVW�SHVW�GLVWULEXWLRQ�FKDQJHV�FDXVHG�
E\�FOLPDWH�FKDQJH�DUH�OLNHO\�FORVHO\�WLHG�WR�VKLIWV�LQ�KRVW�
GLVWULEXWLRQ��6WXUURFN�������

6RPH�HFRV\VWHPV�DUH�H[SHFWHG�WR�EH�QHZ��QHZ�FRPPXQLWLHV�
RI�WUHH�DQG�SODQW�VSHFLHV�ZLWK�GLIIHUHQW�VXLWHV�RI�LQVHFWV�
DQG�SDWKRJHQV��,I�IRUHVWV�GR�UHPDLQ�RQ�D�SDUWLFXODU�VLWH��
VLPLODU�IXQFWLRQDO�W\SHV�RI�LQVHFWV�DQG�SDWKRJHQV�DUH�OLNHO\�
WR�UHPDLQ��DOWKRXJK�WKH\�PD\�EH�LQFOXGH�GLIIHUHQW�VSHFLHV�
WKDQ�DW�SUHVHQW��%HXNHPD�DQG�RWKHUV��������3DWKRJHQV�
H[SDQGLQJ�WKHLU�UDQJHV�DQG�FRQWDFWLQJ�µQHZ¶�KRVWV�DQG�
YHFWRUV�PD\�PHDQ�WKDW�QHZ�SDWKRV\VWHPV�SUREDEO\�ZLOO�
HPHUJH��,QWHUDFWLRQV�EHWZHHQ�SDWKRJHQV�PD\�FKDQJH�
�6WXUURFN��������
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&OLPDWH�FKDQJH�PD\�DPSOLI\�WKH�LPSDFW�DQG�DJJUHVVLYHQHVV�
RI�SDWKRJHQV�RU�DOWHU�WKH�EDODQFH�EHWZHHQ�SDWKRJHQV�DQG�
WKHLU�QDWXUDO�HQHPLHV��LW�PD\�DOVR�FKDQJH�WKH�VWDWXV�RI�ZHDN�
RSSRUWXQLVWLF�SDWKRJHQV�VXFK�WKDW�WKH\�DUH�DEOH�WR�LQIHFW�DQG�
GDPDJH�VWUHVVHG�WUHH�KRVWV��6WXUURFN�������

7UHH�GHFOLQH�LV�OLNHO\�WR�LQFUHDVH�LQ�D�ZDUPHU�DQG�GULHU�
FOLPDWH��UHJDUGOHVV�RI�LQSXWV�IURP�GLVHDVHV�DQG�LQVHFWV��7KH�
HIIHFW�RI�ZDUPHU�DQG�GULHU�FOLPDWH�LV�WR�VWUHVV�WUHHV�XVHG�
WR�D�FRROHU�DQG�PRLVWHU�UHJLPH��7KLV�VWUHVV�DORQH�VKRXOG�
FDXVH�DQ�LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�GHFOLQLQJ�WUHHV��EXW�
FRPSRXQGHG�E\�WKH�SUHVHQFH�RI�RSSRUWXQLVWLF�LQVHFWV�DQG�
SDWKRJHQV��WKHUH�LV�D�VWURQJ�SRVVLELOLW\�WKDW�WKLV�LQFUHDVH�LQ�
GHFOLQLQJ�WUHHV�FRXOG�EH�VLJQL¿FDQW��,QFUHDVLQJ�LQFLGHQFH�
RI�GHFOLQH�VKRXOG�HYHQWXDOO\�GLPLQLVK�DV�QHZ�DGDSWHG�
HFRV\VWHPV�IRUP�LQ�WKH�UHJLRQ��EXW�WKLV�LV�QRW�H[SHFWHG�WR�
RFFXU�ZLWKLQ�WKH�QH[W����\HDUV��

$OPRVW�HYHU\�VWXG\�DQG�UHYLHZ�RI�FOLPDWH�FKDQJH�HIIHFWV�
RQ�IRUHVWV�KDV�D�FRPPRQ�FDYHDW²WKH�FRPSOH[LW\�RI�WKH�
HFRV\VWHPV�DQG�SHVW�V\VWHPV��DERXW�ZKLFK�UHODWLYHO\�OLWWOH�
LV�NQRZQ��6WXUURFN��������7KH�GLI¿FXOW\�LQ�SUHGLFWLQJ�
WKH�IXWXUH�RI�SODQW�GLVHDVH�LV�KLJKOLJKWHG�E\�:RRGV�DQG�
RWKHUV���������ZKR�UHSRUW�RQ�DQ�HQGHPLF�QHHGOH�EOLJKW�
IXQJXV��0\FRVSKDHUHOOD�SLQL��WKDW�SUHYLRXVO\�KDG�RQO\�
PLQLPDO�LPSDFW�RQ�QDWLYH�IRUHVW�WUHHV�LQ�%ULWLVK�&ROXPELD��
+RZHYHU��UHFHQWO\��LQ�DSSDUHQW�UHVSRQVH�WR�D�ORFDO�LQFUHDVH�
LQ�VXPPHU�SUHFLSLWDWLRQ��WKLV�GLVHDVH�KDV�EHHQ�FDXVLQJ�
H[WHQVLYH�PRUWDOLW\�RI�ORGJHSROH�SLQHV��:KLOH�DGPLWWLQJ�
WKDW�HVWDEOLVKLQJ�FDXVDOLW\�RI�WKH�LQFUHDVHG�YLUXOHQFH�RI�WKLV�
HQGHPLF�SDWKRJHQ�LV�IUDXJKW�ZLWK�ULVN�RI�PLVLQWHUSUHWDWLRQ�
RI�WKH�HYLGHQFH��WKH\�LQGLFDWH�WKH�OLQN�WR�SUHFLSLWDWLRQ�
�ZKLOH�GLVPLVVLQJ�ZDUPHU�WHPSHUDWXUHV��DSSHDUV�WR�EH�IDU�
JUHDWHU�WKDQ�³FLUFXPVWDQWLDO�́ �1R�SULRU�LQGLFDWLRQ�RI�WKLV�
VKLIW�WR�YLUXOHQFH�DSSHDUV�LQ�WKH�OLWHUDWXUH²WKH�HYHQW�ZDV�
XQSUHFHGHQWHG��XQSUHGLFWHG��DQG�SRVVLEO\�XQSUHGLFWDEOH��
,Q�SDUWLDO�FRQ¿UPDWLRQ��6WXUURFN��������QRWHV�WKDW�ZHWWHU�
VSULQJV�LQ�VRPH�UHJLRQV�PD\�UHVXOW�LQ�LQFUHDVHG�IROLDJH�
GLVHDVHV�ZLWKRXW�YHQWXULQJ�WR�SUHGLFW�VXEVHTXHQW�SRVVLEOH�
KRVW�SHVW�VFHQDULRV�

(QGHPLF�URRW�URW�IXQJL��,QRQRWXV�VFKZHLQLW]HLL��,��WRPHQWRVXV��
RU�*DQRGHUPD�VSS����ZKLFK�FXUUHQWO\�FDXVH�OLPLWHG�GDPDJH��
RU�LQVHFWV�VXFK�DV�HQJUDYHU�EHHWOHV�RU�VSHFLHV�RI�ZRRG�ERUHUV�
FRXOG�EHFRPH�LPSRUWDQW�PDQDJHPHQW�FRQFHUQV�RU�FRXOG�IDGH�
LQWR�REVFXULW\�IURP�D�PDQDJHPHQW�VWDQGSRLQW��7KH�IXQJL�WKDW�
FDXVH�OLWWOHOHDI�GLVHDVH��VXGGHQ�RDN�GHDWK��%UDVLHU�DQG�6FRWW�
�������DQG�RWKHU�LQIHFWLRQV�DUH�SUHGLFWHG�WR�LQFUHDVH�WKHLU�
DFWLYLW\�LQ�WHPSHUDWH�]RQHV�LQ�WKH�1RUWKHUQ�DQG�6RXWKHUQ�
+HPLVSKHUHV�DV�WKH\�PLJUDWH�DZD\�IURP�WKH�WURSLFV��8QGHU�
FKDQJLQJ�FOLPDWLF�FRQGLWLRQV�WKHVH�IXQJL�DUH�H[SHFWHG�WR�
FDXVH�PRUH�GDPDJH�WR�H[LVWLQJ�XUEDQ�DQG�IRUHVW�WUHH�KRVWV�
LQ�WKH�6RXWK�DQG�WR�H[SDQG�WKH�QXPEHU�RI�VSHFLHV�WKH\�FDQ�
LQIHFW��([SHFWHG�WR�EH�HVSHFLDOO\�SUHYDOHQW�DQG�GDPDJLQJ�

DUH�WKRVH��OLNH�WKH�OLWWOHOHDI�GLVHDVH�IXQJXV��WKDW�FDQ�JURZ�LQ�
WHPSHUDWXUHV�KLJKHU�WKDQ����R&��%URDGPHDGRZ�������

,QFUHDVHG�GURXJKW�VWUHVV�RQ�KRVWV�PD\�PHDQ�LQFUHDVHG�
PRUWDOLW\�IURP�URRW�SDWKRJHQV��3DWKRJHQLF�$UPLOODULD�VSS��
IXQJL�PD\�EH�DVVLVWHG�E\�WKH�LPSDLUPHQW�RI�KRVW�WROHUDQFH�
FDXVHG�E\�FOLPDWH�FKDQJH�LQGXFHG�VWUHVV��WKLV�PD\�HQDEOH�
OHVV�SDWKRJHQLF�IXQJL�WR�EHFRPH�PRUH�VXFFHVVIXO�RQ�
VWUHVVHG�WUHHV��6WXUURFN��������,QFLGHQFH�RI�RDN�DQG�EHHFK�
GHFOLQH��KLJKO\�FRPSOH[�GLVRUGHUV��LV�OLNHO\�WR�LQFUHDVH�LI�WKH�
SUHGLFWHG�IUHTXHQF\�DQG�VHYHULW\�RI�VXPPHU�GURXJKW�VWUHVV�
SURYH�DFFXUDWH��%URDGPHDGRZ�������

$�FKDQJLQJ�FOLPDWH�ZLWK�LQFUHDVHG�WHPSHUDWXUHV��LQFUHDVHG�
HYDSRWUDQVSLUDWLRQ��DQG�H[WUHPH�ZHDWKHU�HYHQWV�ZRXOG�
LQFUHDVH�WKH�IUHTXHQF\�DQG�VHYHULW\�RI�VWUHVV�IDFWRUV��ZKLFK�
PD\�OHDG�WR�PRUH�IUHTXHQW�IRUHVW�GHFOLQHV��6WXUURFN��������
3DWKRJHQ�HYROXWLRQ�FRXOG�EH�DFFHOHUDWHG�E\�PXWDWLRQ�
UHVXOWLQJ�IURP�LQFUHDVHG�VXQOLJKW�RU�LQFUHDVHG�UHSURGXFWLRQ�
UDWHV��VKRUWHU�OLIH�F\FOHV�XQGHU�KLJKHU�WHPSHUDWXUHV��WKDW�
FRXOG�OHDG�WR�KRVW�UHVLVWDQFH�EHLQJ�RYHUFRPH�PRUH�UDSLGO\�
�&RDNOH\�DQG�6FKHUP�������

%DVHG�RQ�WKHVH�RFFXUUHQFHV�DQG�WUHQGV��WKH�IROORZLQJ�
EDVLF�SDWWHUQV�KDYH�HPHUJHG�RQ�ZKLFK�ZH�KDYH�EXLOW�RXU�
SURMHFWLRQV�RI�IXWXUH�LPSDFWV�RI�SHVWV�

��7KH�FXUUHQW�HPSKDVLV�RQ�ORQJOHDI�SLQH�UHVWRUDWLRQ��FRXSOHG�
ZLWK�LQFUHDVLQJ�WHPSHUDWXUH�DQG�GHFUHDVLQJ�UDLQIDOO�VKRXOG�
UHVXOW�LQ�D�PHDVXUDEOH�VKLIW�LQ�WKH�SRSXODWLRQ�GLVWULEXWLRQ�RI�
VRXWKHUQ�\HOORZ�SLQH�W\SHV��ERWK�VSDWLDOO\�DQG�QXPHULFDOO\�

��%RUHDO�IRUHVW�VSHFLHV�DUH�H[SHFWHG�WR�KDYH�UHGXFHG�UDQJHV�
LQ�WKH�6RXWK�GXH�WR�WKH�FRPELQHG�HIIHFWV�RI�LQFUHDVHG�
WHPSHUDWXUH�DQG�GHFUHDVHG�DYDLODEOH�ZDWHU�

�� 3HVWV�DVVRFLDWHG�ZLWK�VRXWKHUQ�KRVW�VSHFLHV�DUH�H[SHFWHG�WR�
PLJUDWH�ZLWK�WKHLU�KRVWV�ZLWK�IHZ�H[FHSWLRQV��7KH�H[FHSWLRQV�
DUH�WKRVH�SHVWV�WKDW�DOUHDG\�RFFXU�WKURXJKRXW�WKH�6RXWK�DQG�
H[WHQG�LQWR�WKH�QRUWKHUQ�SDUW�RI�WKH�8QLWHG�6WDWHV��

��$OWKRXJK�ORQJ�WHUP�SURMHFWLRQV�VXJJHVW�WKDW�FRDVWDO�
VDYDQQDK�ZLOO�UHSODFH�IRUHVWV�LQ�PDQ\�FRDVWDO�DQG�FRDVWDO�
SODLQ�ORFDWLRQV��WKH�SURJUHVV�RI�WKLV�FKDQJH�ZLWKLQ�WKH�QH[W�
���\HDUV�LV�QRW�H[SHFWHG�WR�EH�VHYHUH�

��0RVW�URRW�URWWLQJ�GLVHDVHV�DUH�H[SHFWHG�WR�UHVSRQG�
DJJUHVVLYHO\�WR�WKH�FRPELQDWLRQ�RI�ZDUPHU�VRLO�WHPSHUDWXUH�
DQG�UHGXFHG�SUHFLSLWDWLRQ��7KLV�FRPELQDWLRQ�RI�KHDW�DQG�
GURXJKW�LV�H[SHFWHG�WR�UHVXOW�LQ�DQ�LQFUHDVH�LQ�GLHEDFN�DQG�
GHFOLQH�DPRQJ�PDQ\�WUHH�VSHFLHV��RIWHQ�SURYLGLQJ�IXUWKHU�
VWUHVV�WKDW�FRXOG�DFW�DV�D�SUHFXUVRU�WR�VXFFHVVIXO�LQYDVLRQ�
FRORQL]DWLRQ�E\�URRW�URWWLQJ�IXQJL��1HZO\�VWUHVVHG�WUHHV�
DOVR�PD\�EHFRPH�WKH�IRFXV�RI�LQVHFW�DWWDFN�

��7UHHV�VXIIHULQJ�ORQJ�WHUP�VWUHVV�PD\�SURYH�WR�EH�PRUH�
UHVLVWDQW�WR�VHFRQGDU\�SHVW�DWWDFN�EHFDXVH�RI�ORZHU�
SK\VLRORJLFDO�DFWLYLW\�DQG�UHGXFHG�DYDLODELOLW\�RI�UHVRXUFHV�
QHHGHG�E\�SHVW�RUJDQLVPV�
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��7UHH�GLVHDVHV�ZKLFK�DIIHFW�SULPDULO\�VWHP�DQG�EUDQFK�
WLVVXH�DUH�VXEMHFW�GLUHFWO\�WR�WKH�SRWHQWLDO�HIIHFWV�RI�
ZDUPHU�WHPSHUDWXUHV�DQG�D�GULHU�HQYLURQPHQW��$W�¿UVW��
ZDUPHU�WHPSHUDWXUHV�DQG�LQFUHDVHG�FDUERQ�GLR[LGH�LQ�WKH�
DWPRVSKHUH�DUH�H[SHFWHG�WR�KDYH�D�VWLPXODWRU\�HIIHFW�RQ�
ERWK�KRVW�DQG�SDWKRJHQ��+RZHYHU��WKH�DQWLFLSDWHG�ORZHU�
DYDLODELOLW\�RI�ZDWHU�VKRXOG�JHQHUDOO\�IXQFWLRQ�PRUH�
DJDLQVW�WKH�KRVW�SODQW�WKDQ�WKH�IXQJL�LQIHFWLQJ�LW��IDYRULQJ�
DQ�LQFUHDVH�LQ�GLVHDVH��7KLV�DVVXPHV�WKDW�WKH�WHPSHUDWXUH�
LQFUHDVH�GRHV�QRW�H[FHHG�WKH�WKHUPDO�GHDWK�SRLQW�RI�WKH�
IXQJXV�RU�LWV�VSRUHV�

�� )ROLDJH�DWWDFNLQJ�IXQJL�DUH�VXEMHFW�WR�VLJQL¿FDQW�SUHVVXUH�
IURP�OLJKW�DQG�WKH�PLFURFOLPDWH�LQ�WKH�KRVW¶V�OHDYHV��
$OWKRXJK�VLJQL¿FDQW�ORVV�RI�VSRUH�YLDELOLW\�LV�FRPPRQ�
RQ�WKH�XSSHU�VXUIDFH�RI�OHDYHV��DQ\�FKDQJH�LQ�WKH�DPRXQW�
RI�VXQOLJKW�ZLOO�QRUPDOO\�DOWHU�WKH�VXUYLYDO�UDWH��PRUH�
VXQOLJKW�UHVXOWV�LQ�ORZHU�VSRUH�VXUYLYDO�DQG�OHVV�VXFFHVVIXO�
LQIHFWLRQ�DQG�YLFH�YHUVD��7KH�PLFURFOLPDWH�RI�WKH�XQGHUVLGH�
RI�OHDYHV�LV�DOVR�FULWLFDO�WR�WKH�VXFFHVV�RI�IROLDU�SDWKRJHQV��
/RZHU�DWPRVSKHULF�PRLVWXUH�UHVXOWLQJ�IURP�OHVV�UDLQIDOO��
IRJ��DQG�GHZ��ZLWK�D�VHFRQGDU\�HIIHFW�RI�UHGXFHG�VHFUHWLRQ�
RI�OLTXLGV��LV�H[SHFWHG�WR�UHGXFH�WKH�HIIHFWLYHQHVV�RI�
FRORQL]DWLRQ�E\�OHDI�LQIHFWLQJ�IXQJL�

�� /RQJHU�DQG�ZDUPHU�VXPPHUWLPH�WHPSHUDWXUHV�DUH�H[SHFWHG�
WR�LQFUHDVH�SDWKRJHQ�DQG�LQVHFW�DFWLYLW\��,QVHFW�SRSXODWLRQV�
PD\�VKRZ�VLPSOH�LQFUHDVHV�LQ�QXPEHU�GXH�WR�WKH�DYDLODELOLW\�
RI�DGGLWLRQDO�KRVW�PDWHULDO�RQ�ZKLFK�WR�EURZVH��RU�PD\�EH�
DEOH�WR�SURGXFH�DQ�DGGLWLRQDO�JHQHUDWLRQ�HDFK�\HDU�

0DQDJLQJ�3HVWV�8QGHU�&KDQJLQJ�&RQGLWLRQV

0DQ\�ODQG�PDQDJHPHQW�GHFLVLRQV�PDGH�WRGD\�DUH�EDVHG�RQ�
WKH�DVVXPSWLRQ�WKDW�WKH�FOLPDWH�ZLOO�UHPDLQ�UHODWLYHO\�VWDEOH�
WKURXJKRXW�D�IRUHVW¶V�OLIH²DQ�DVVXPSWLRQ�WKDW�PD\�KDYH�
ZRUNHG�ZHOO�LQ�WKH�SDVW�EXW�LV�EHLQJ�FKDOOHQJHG�E\�FOLPDWH�
FKDQJH��(YHQ�ZLWKRXW�D�FOHDU�YLHZ�RI�WKH�IXWXUH�FOLPDWH�
DQG�IRUHVW��LW�LV�SRVVLEOH�WR�GHYHORS�DGDSWLYH�VWUDWHJLHV�QRZ��
$GDSWDWLRQ�LQ�IRUHVW�PDQDJHPHQW�UHTXLUHV�D�SODQQHG�UHVSRQVH�
ZHOO�LQ�DGYDQFH�RI�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH��6SLWWOHKRXVH�
DQG�6WHZDUW��������7KLV�LV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�WKH�
URWDWLRQ�SHULRGV�DUH�ORQJ��/HPPHQ�DQG�:DUUHQ�������

&KDQJHV�LQ�FOLPDWH��HVSHFLDOO\�LI�WKH\�OHDG�WR�JUHDWHU�
YDULDELOLW\�DPRQJ�DQG�ZLWKLQ�UHJLRQV��WHQG�WR�DGG�H[WUD�
XQFHUWDLQW\�WR�GHFLVLRQ�PDNLQJ��*DUUHWW�DQG�RWKHUV��������
%XUWRQ�DQG�RWKHUV��������DSSHDU�WR�FRQWHVW�WKH�FRQFOXVLRQ�
RI�6SLWWOHKRXVH�DQG�6WHZDUW��������FLWHG�DERYH�ZLWK�WKHLU�
FRQFOXVLRQ�WKDW�GHYHORSPHQW�RI�DGDSWDWLRQ�PHDVXUHV�IRU�
VRPH�WLPH�LQ�WKH�IXWXUH��XQGHU�DQ�XQFHUWDLQ�FOLPDWH��LQ�DQ�
XQNQRZQ�VRFLRHFRQRPLF�FRQWH[W�LV�ERXQG�WR�EH�KLJKO\�
VSHFXODWLYH��1RW�VR��UHFRQFLOLQJ�WKH�DSSDUHQW�FRQWUDGLFWLRQ�
KHUH�LV�WKH�QHFHVVLW\�WKDW�EHVW�SURIHVVLRQDO�MXGJPHQW�UDWKHU�
WKDQ�SURYHQ�VFLHQFH�EH�EURXJKW�WR�EHDU�RQ�SODQQLQJ�IRU�DQ�
XQFHUWDLQ��EXW�JHQHUDOO\�SUHGLFWHG�IXWXUH��

$GDSWLYH�VWUDWHJLHV�LQFOXGH�UHVLOLHQFH�RSWLRQV�DQG�UHVSRQVH�
RSWLRQV��0LWLJDWLRQ�RSWLRQV�LQFOXGH�RSWLRQV�WR�VHTXHVWHU�
FDUERQ�DQG�UHGXFH�RYHUDOO�JUHHQKRXVH�JDV�HPLVVLRQV��0LOODU�
DQG�RWKHUV��������&RSLQJ�VWUDWHJLHV�IRU�RQH�GLVWXUEDQFH�
W\SH�DUH�RIWHQ�DSSURSULDWH�PDQDJHPHQW�UHVSRQVHV�WR�RWKHU�
GLVWXUEDQFH�W\SHV��%HIRUH�GLVWXUEDQFH�RFFXUV�IRUHVWV�FDQ�
EH�PDQDJHG�WR�UHGXFH�YXOQHUDELOLW\�RU�WR�HQKDQFH�UHFRYHU\��
7UHHV�FDQ�EH�SODQWHG�WKDW�DUH�OHVV�VXVFHSWLEOH�WR�GLVWXUEDQFH��
6SHFLHV�WKDW�SURPRWH�GLVWXUEDQFH�FDQ�EH�UHPRYHG��'DOH�DQG�
RWKHUV��������0LOODU�DQG�RWKHUV��������SURSRVH�WKH�IROORZLQJ�
JHQHUDOL]HG�VWUDWHJLHV�

�� ,PSURYH�UHVLVWDQFH�LQ�KRVWV��)URP�KLJK�YDOXH�SODQWDWLRQV�
QHDU�WR�KDUYHVW�WR�KLJK�SULRULW\�HQGDQJHUHG�VSHFLHV�ZLWK�
OLPLWHG�DYDLODEOH�KDELWDW��PDLQWDLQLQJ�WKH�VWDWXV�TXR�IRU�D�
VKRUW�WLPH�PD\�EH�WKH�RQO\�RU�WKH�EHVW�RSWLRQ��5HVLVWDQFH�
SUDFWLFHV�VHHN�WR�LPSURYH�IRUHVW�GHIHQVHV�DJDLQVW�GLUHFW�DQG�
LQGLUHFW�HIIHFWV�RI�UDSLG�HQYLURQPHQWDO�FKDQJHV�E\�UHGXFLQJ�
WKH�XQGHVLUDEOH�RU�H[WUHPH�HIIHFWV�RI�¿UHV��LQVHFWV��DQG�
GLVHDVHV��%HFDXVH�WKH\�PD\�UHTXLUH�LQWHQVLYH�LQWHUYHQWLRQ��
WKHVH�RSWLRQV�DUH�EHVW�DSSOLHG�RQO\�LQ�WKH�VKRUW�WHUP�

��3URPRWH�UHVLOLHQFH�WR�FKDQJH��5HVLOLHQW�IRUHVWV�DUH�WKRVH�
WKDW�QRW�RQO\�DFFRPPRGDWH�JUDGXDO�FKDQJHV�UHODWHG�WR�
FOLPDWH�EXW�DOVR�WHQG�WR�UHWXUQ�WRZDUG�D�SULRU�FRQGLWLRQ�
DIWHU�GLVWXUEDQFH��HLWKHU�QDWXUDOO\�RU�ZLWK�PDQDJHPHQW�
DVVLVWDQFH��3URPRWLQJ�UHVLOLHQFH�LV�WKH�PRVW�FRPPRQO\�
VXJJHVWHG�DGDSWLYH�RSWLRQ�GLVFXVVHG�LQ�D�FOLPDWH�FKDQJH�
FRQWH[W��7KLV�SURFHVV�PD\�DOVR�EHFRPH�LQWHQVLYH�DV�
FKDQJHV�LQ�FOLPDWH�DFFXPXODWH�RYHU�WLPH�

��(QDEOH�IRUHVWV�WR�UHVSRQG�WR�FKDQJH��7KHVH�DGDSWDWLRQ�
RSWLRQV�LQWHQWLRQDOO\�DFFRPPRGDWH�FKDQJH�UDWKHU�WKDQ�
UHVLVW�LW��7UHDWPHQWV�LPSOHPHQWHG�ZRXOG�PLPLF��DVVLVW��
RU�HQDEOH�RQJRLQJ�QDWXUDO�DGDSWLYH�SURFHVVHV�VXFK�DV�
VSHFLHV�GLVSHUVDO�DQG�PLJUDWLRQ��SRSXODWLRQ�PRUWDOLW\�DQG�
FRORQL]DWLRQ��FRPPXQLW\�FRPSRVLWLRQ�DQG�GRPLQDQFH�ZLWKLQ�
FRPPXQLWLHV��DQG�GLVWXUEDQFH�UHJLPHV��6RPH�SRWHQWLDO�
SUDFWLFHV�LQFOXGH������,QFUHDVH�UHGXQGDQF\�DQG�EXIIHUV��
PDQDJH�IRU�DV\QFKURQ\��UHDOLJQ�VLJQL¿FDQWO\�GLVUXSWHG�
FRQGLWLRQV��DQG�XVH�HVWDEOLVKPHQW�SKDVH�WR�UHVHW�VXFFHVVLRQ��
����(VWDEOLVK�³QHR�QDWLYH´�IRUHVWV��H[SHULPHQW�ZLWK�
UHIXJLD��DQG�SURPRWH�FRQQHFWHG�ODQGVFDSHV������'HYHORS�
LQGLFDWRUV�DV�D�SUHUHTXLVLWH�IRU�DQ\�NLQG�RI�GHFLVLRQPDNLQJ�
DQG�VXUYHLOODQFH�QHWZRUNV�WR�DVVHVV�VSDWLDO�DQG�WHPSRUDO�
HYROXWLRQ�RI�GLVHDVHV�DQG�LPSURYH�HSLGHPLRORJLFDO�PRGHOV��
����7DNH�DQ�DQWLFLSDWRU\�DQG�SUHYHQWLYH�DSSURDFK�EDVHG�
RQ�ULVN�DQDO\VLV�ZKHQ�DGGUHVVLQJ�GLVHDVH�PDQDJHPHQW�LQ�
IRUHVW�HFRV\VWHPV��HYHQ�PRUH�VR�WKDQ�IRU�FURSV���DYRLG�WRWDO�
UHOLDQFH�RQ�RQH�RU�WZR�FRQWURO�VWUDWHJLHV��DV�+DLQ�>����@�
UHFRPPHQGHG�ZKHQ�GLVFXVVLQJ�WKH�XQVDWLVIDFWRU\�UHVXOWV�
RI�EDOVDP�ZRROO\�DGHOJLG�FRQWURO�HIIRUWV���DQG�DQWLFLSDWH�
VXUSULVHV�DQG�WKUHVKROG�HIIHFWV�

��'LVHDVH�PDQDJHPHQW�RSWLRQV�FRXOG�EH�DOWHUHG��&RDNOH\�DQG�
RWKHUV�������RU�LPSRVHG��)RU�H[DPSOH��DOWKRXJK�LW�LV�NQRZQ�
WKDW�PRYHPHQW�RI�¿UHZRRG��QXUVHU\�VWRFN��DQG�HYHQ�IDPLO\�
WUDLOHUV�DQG�ERDWV�LV�UHVSRQVLEOH�IRU�WKH�WUDQVSRUW�RI�PDQ\�
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VSHFLHV��WKHUH�LV�QR�FRKHVLYH�VWUDWHJ\�IRU�DGGUHVVLQJ�WKLV�
SUREOHP��0RVHU�DQG�RWKHUV��������2WKHU�DFWLRQV�SURSRVHG�
IRU�PDQDJLQJ�LQVHFWV�DQG�GLVHDVHV�LQFOXGH��

��$YRLG�GLVVHPLQDWLRQ�RI�SHVWV�LQWR�FOLPDWLFDOO\�IDYRUDEOH�
]RQHV�ZKHUH�WKH\�FRXOG�¿QG�QDwYH�KRVW�SRSXODWLRQV�E\�
SUDFWLFLQJ�VWULFW�K\JLHQH�PHDVXUHV��EDVHG�RQ�WKH�PRVW�
SUREDEOH�GLVVHPLQDWLRQ�SDWKZD\V�RI�RUJDQLVPV��LQ�VHHGV��
ZRRG��DQG�SODQWV��

��5HGXFH�YXOQHUDELOLW\�WR�IXWXUH�GLVWXUEDQFH�E\�PDQDJLQJ�
WUHH�GHQVLW\��VSHFLHV�FRPSRVLWLRQ��IRUHVW�VWUXFWXUH��DQG�
ORFDWLRQ�DQG�WLPLQJ�RI�DFWLYLWLHV��'DOH�DQG�RWKHUV��������

�� ,QFUHDVH�OLJKW��ZDWHU��DQG�QXWULHQW�DYDLODELOLW\�WR�WKH�
XQLQIHFWHG�XQLQIHVWHG�WUHHV�DQG�GHFUHDVH�VXVFHSWLELOLW\�
WR�SHVW�DWWDFN�E\�SUDFWLFLQJ�SUHFRPPHUFLDO�WKLQQLQJ��
VDQLWDWLRQ�UHPRYDO��RU�VHOHFWLYH�UHPRYDO�RI�VXSSUHVVHG��
GDPDJHG��RU�SRRU�TXDOLW\�LQGLYLGXDOV��*RWWVKDON�������
3DSDGRSRO�������:DUJR�DQG�+DUULQJWRQ�������

��8QGHUSODQW�ZLWK�RWKHU�VSHFLHV�RU�JHQRW\SHV�LQ�IRUHVWV�
ZKHUH�WKH�FXUUHQW�FRPSRVLWLRQ�LV�XQDFFHSWDEOH�DV�D�VRXUFH�
RI�UHJHQHUDWLRQ��6SLWWOHKRXVH�DQG�6WHZDUW�������

�� 6KRUWHQ�URWDWLRQV�WR�UHGXFH�WKH�SHULRG�RI�VWDQG�
YXOQHUDELOLW\�WR�LQVHFW�RU�GLVHDVH�DWWDFN��DQG�UHSODQW�WR�
VSHHG�WKH�HVWDEOLVKPHQW�RI�EHWWHU�DGDSWHG�IRUHVW�W\SHV�
�*RWWVKDON�������3DUNHU�DQG�RWKHUV�������

��8VH�SHVWLFLGHV�LQ�VLWXDWLRQV�ZKHUH�VLOYLFXOWXUDO�RU�RWKHU�
PHDQV�RI�SHVW�PDQDJHPHQW�DUH�LQHIIHFWLYH��3DUNHU�
DQG�RWKHUV��������KRZHYHU��EHFDXVH�PRUSKRORJLFDO�RU�
SK\VLRORJLFDO�FKDQJHV�LQ�WKH�KRVW�UHVXOWLQJ�IURP�LQFUHDVHG�
FDUERQ�GLR[LGH�XSWDNH�FRXOG�DIIHFW�XSWDNH��WUDQVORFDWLRQ��
DQG�PHWDEROLVP�RI�V\VWHPLF�IXQJLFLGHV��&RDNOH\�DQG�
RWKHUV��������LQFRUSRUDWH�LQWHJUDWHG�SHVW�PDQDJHPHQW�
SUDFWLFHV�

��([SDQG�DQG�LPSURYH�H[LVWLQJ�PRQLWRULQJ�HIIRUWV�WR�LQFOXGH�
DQ�H[SHFWHG�LQFUHDVH�LQ�WKH�QXPEHU�RI�QHZ��LQWURGXFHG�
SODQW�GLVHDVHV��6WXUURFN��������

��$VVLVW�LQ�WKH�PLJUDWLRQ�RI�IRUHVWV��E\�LQWURGXFLQJ�FDUHIXOO\�
VHOHFWHG�WUHH�VSHFLHV��LQFOXGLQJ�XVLQJ�ELRWHFKQRORJ\�
WHFKQLTXHV�LQ�VRPH�VLWXDWLRQV��LQ�UHJLRQV�EH\RQG�WKHLU�
FXUUHQW�UDQJHV��EHLQJ�PLQGIXO�RI�WKH�SRWHQWLDO�IRU�
XQIRUHVHHQ�FRQVHTXHQFHV��

:LWK�UHVSHFW�WR�QRQQDWLYH�LQYDVLYH�VSHFLHV�PDQDJHPHQW��
0RVHU�DQG�RWKHUV��������UHFRPPHQG�¿YH�SULRULWLHV��
����SURPRWLQJ�HGXFDWLRQ�DQG�DZDUHQHVV������H[SDQGLQJ�
HDUO\�GHWHFWLRQ�DQG�DFWLYH�PDQDJHPHQW�DQG�LQWHQVLI\LQJ�
HQIRUFHPHQW�RI�TXDUDQWLQHV������EXLOGLQJ�WKH�FDSDFLW\�WR�
LQFUHDVH�XQGHUVWDQGLQJ�RI�DQG�WUHDWPHQWV�IRU�11,6�FRQWURO��
����VWUHQJWKHQLQJ�WKH�EDVLF�IRUHVW�KHDOWK�FXUULFXOXP��DQG��
����HQFRXUDJLQJ�FURVV�DJHQF\�FROODERUDWLRQ�DQG�LQYHVWPHQW�

$OWKRXJK�WKH�SURFHVV�RI�SODQQLQJ�DQG�DFWLQJ�WR�SUHSDUH�IRU�D�
IXWXUH�PRVW�SUREDEO\�DIIHFWHG�E\�FOLPDWH�FKDQJH�LV�IUDXJKW�

ZLWK�XQFHUWDLQW\��QRW�SODQQLQJ�DQG�DFWLQJ�ZLOO�OLNHO\�UHVXOW�LQ�
JUHDWHU�HFRQRPLF�DQG�VRFLDO�GLVUXSWLRQ��6XFFHVV�FDQ�RQO\�EH�
DFKLHYHG�LI�WKRVH�LQ�HQYLURQPHQWDOO\�VHQVLWLYH�PDQDJHPHQW�
UROHV�DUH�ZHOO�LQIRUPHG�DQG�H[HUFLVH�WKHLU�EHVW�MXGJPHQW�

7KH�VLQJOH�FRQVLVWHQW�WKHPH�WKURXJKRXW�WKH�OLWHUDWXUH�
RQ�SHVW�LPSDFWV�DQG�FOLPDWH�FKDQJH�LV�WKDW�PLQLPL]LQJ�
HFRORJLFDO�FKDQJH��DQG�GLVUXSWLRQ��UHTXLUHV�PD[LPXP�
SRVVLEOH�ELRGLYHUVLW\��HLWKHU�WKURXJK�D�V\VWHP�RI�SURWHFWHG�
UHIXJLD�RU�E\�GLUHFW�DGDSWLYH�PDQDJHPHQW�IRU�VSHFL¿F�
FKDUDFWHULVWLFV��

'LIIHULQJ�SHUFHSWLRQV�RI�ULVN�DQG�DGDSWDWLRQ�PD\�OHDG�
WR�LQFUHDVHG�WHQVLRQ�DPRQJ�YDULRXV�JURXSV��&RQÀLFWLQJ�
SULRULWLHV�DQG�PDQGDWHV�FRXOG�DOVR�OHDG�WR�IXWXUH�SUREOHPV�
�/HPPHQ�DQG�:DUUHQ��������,Q�WKHVH�VLWXDWLRQV��FDUH�PXVW�
EH�WDNHQ�WR�DGRSW�D�GHFLVLRQPDNLQJ�SURFHVV�WKDW�LGHQWL¿HV�
DQG�HYDOXDWHV�DOO�LVVXHV�DQG�HPSOR\V�WKH�EHVW�HFRORJLFDO�
VFLHQFH���
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$V�VKRXOG�EH�FOHDU�IURP�WKH�DERYH�GLVFXVVLRQ�RI�FXUUHQW�
NQRZOHGJH�DQG�IURP�RXU�SURMHFWLRQV�RI�WKH�IXWXUH�DFWLYLW\�
RI�NQRZQ�SHVWV��KXJH�XQFHUWDLQW\�GRPLQDWHV�WKH�VXEMHFW�RI�
SHVW�PDQDJHPHQW�DQG�FOLPDWH�FKDQJH��ZLWK�VLJQL¿FDQW�JDSV�
H[LVWLQJ�LQ�EDVHOLQH�NQRZOHGJH�PDNLQJ�DQ\�JHQHUDOL]HG�
TXDQWLWDWLYH�PRGHOLQJ�RI�IXWXUH�FRQGLWLRQV�LPSRVVLEOH��
$OWKRXJK�VRPH�VSHFL¿F�SHVW�EHKDYLRUV�KDYH�EHHQ�SURMHFWHG��
PRVW�RI�WKHP�DUH�TXDOLWDWLYH��/DFNLQJ�JHQHUDOL]HG�DQG�
RIWHQ�VSHFL¿F�EDVHOLQH�GDWD�OHDYHV�PRGHOLQJ��TXDQWLWDWLYH�
SURMHFWLRQ��D�GHVLUHG�WRRO�ZKRVH�WLPH�KDV�\HW�WR�FRPH��
&XUUHQWO\�XQDYDLODEOH�GDWD�WKDW�ZRXOG�FRQWULEXWH�WR�D�
JHQHUDOL]HG�SURMHFWLRQ�RI�SRWHQWLDO�IXWXUH�SHVW�DFWLYLW\�LQ�
IRUHVWV��%HXNHPD�DQG�RWKHUV�������&KDNUDERUW\�DQG�'DWWD�
������+DLQ�������/HPPHQ�DQG�:DUUHQ�������/RJDQ�DQG�
RWKHUV�������0DPOVWURP�DQG�5DIID�������5RJHUV�DQG�RWKHUV�
������6FKHUP�������DQG��6HHP�������LQFOXGH�

,QIRUPDWLRQ�RQ�KRVW�ELRORJ\�DQG�UHVSRQVH�WR�SHVWV��WKH�UROH�
RI�FKDQJLQJ�VHFRQGDU\�PHWDEROLWHV��SULPDULO\�SKHQROV�RU�
SKHQRO�OLNH��XQGHU�FKDQJLQJ�HQYLURQPHQWDO�FRQGLWLRQV��
WKH�IXQFWLRQDO�FRPSRQHQWV�RI�UHVSLUDWLRQ��FRQVWUXFWLRQ��
PDLQWHQDQFH��DQG�LRQ�XSWDNH��DV�ZHOO�DV�FDUERQ�FRVWV�GXH�WR�
URRW�H[XGDWLRQ��WKH�UROH�RI�ZDWHU�LQ�WUHH�KHDOWK��WKH�JHQRW\SLF�
YDULDELOLW\�DQG�SODVWLFLW\�RI�KRVWV��ZDWHU�EDODQFH�WKUHVKROG�
DV�LW�DIIHFWV�GLUHFW�PRUWDOLW\�RI�KRVW�SODQWV��WKH�HIIHFWV�RI�
FOLPDWH�FKDQJH�RQ�KRVW�GHIHQVLYH�PHFKDQLVPV��SK\VLRORJLFDO��
PRUSKRORJLFDO��RU�RWKHU���WKH�LPSDFW�RI�FOLPDWH�FKDQJH�
RQ�ELRGLYHUVLW\�DQG�WKH�UROH�RI�ELRGLYHUVLW\�LQ�HFRV\VWHP�
IXQFWLRQV�DQG�SHVW�PDQDJHPHQW�SUHYHQWLRQ��DQG��SURMHFWLRQV�
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RI�KRVW�PLJUDWLRQ�DQG�DYDLODELOLW\�XQGHU�WKH�LQÀXHQFH�RI�
FOLPDWH�FKDQJH�

,QIRUPDWLRQ�RQ�IRUHVW�SHVWV��FXUUHQW�GLVWULEXWLRQV�DQG�UDQJHV�
RI�SHVWV��LQÀXHQFH�RI�P\FRUUKL]DH�RQ�SODQW�KHDOWK�XQGHU�
FOLPDWH�FKDQJH��GLUHFW�DQG�LQGLUHFW�HIIHFWV�RI�FDUERQ�GLR[LGH��
R]RQH��DQG�89�%�RQ�URRWV�DQG�URRW�VXUIDFH�PLFURÀRUDV�XQGHU�
QDWXUDO�FRQGLWLRQV��NQRZOHGJH�RI�LQVHFWV�DQG�SDWKRJHQV�
IURP�RXWVLGH�WKH�DUHD�VXFK�DV�0H[LFDQ�EDUN�EHHWOHV�DQG�
YDULRXV�$VLDQ�LQVHFWV��PHFKDQLVPV�E\�ZKLFK�FKDQJHV�LQ�
FDUERQ�GLR[LGH�DQG�SUHFLSLWDWLRQ�DOWHU�SHVW�VXUYLYDO��JURZWK��
VXVFHSWLELOLW\�DQG�LQWHUDFWLRQV

,QIRUPDWLRQ�WR�DGG�FODULW\�DQG�VSHFL¿FLW\�RQ�SHVW�
KRVW�LQWHUDFWLRQV��GLVSHUVDO�VWUXFWXUH�DQG�GLVWDQFH�DQG�
LQWHUFRQQHFWHGQHVV�RI�WHPSHUDWXUH��SKHQRORJ\�DQG�SHVW�
SRSXODWLRQ�JURZWK�UDWH��SKHQRORJLFDO�UHODWLRQVKLSV�DPRQJ�
WUHHV�DQG�SHVWV��UROH�RI�FOLPDWH�RQ�LQVHFWV�DQG�SDWKRJHQV�
LQ�UHODWLRQ�WR�DYDLODEOH�ZDWHU��EDVHOLQH�GDWD�RQ�SHVWV�RI�
QDWXUDO�SRSXODWLRQV�WKDW�LGHQWLI\�WKH�VHSDUDWH�RI�PXOWLSOH�
FOLPDWH�YDULDEOHV�DQG�SUREOHPV�WKH\�FDXVH��LQFOXGLQJ�
IRUHFDVWV�RI�HSLSK\WRWLFV�RU�HSL]RRWLFV��DQG�HYDOXDWLRQV�WKH�
UROH�RI�HYROXWLRQ���SHVW�SUHGDWRU�LQWHUDFWLRQV�DQG�UHVSRQVHV��
UHODWLRQVKLSV�DPRQJ�FOLPDWH��SHVWV��DQG�WKHLU�SDUDVLWHV��
PLQLPXP�DQG�PD[LPXP�WHPSHUDWXUH�SUHIHUHQFHV�RI�SHVWV�
DQG�SHVW�KRVW�LQWHUDFWLRQV�DQG�UHVSRQVH�WR�WHPSHUDWXUH�
H[WUHPHV��SURWRFRO�IRU�LGHQWLI\LQJ�WKH�³GULYHUV´�WKDW�
WUDQVIRUP�QHZ�LQVHFWV�DQG�GLVHDVHV�LQWR�SHVWV��GLVWXUEDQFH�
UHJLPHV�DQG�WKHLU�LQWHUDFWLYH�LPSDFWV��DQG��V\QHUJLHV�DPRQJ�
¿UH��LQVHFWV��DQG�SDWKRJHQV��

0RGHOV�DQG�PRGHOLQJ�SURWRFROV�QHHGHG��PRGHOV�WKDW�
LQFRUSRUDWH�ORFDO�PHWHRURORJLFDO�GDWD��LPSURYHG�VSDWLDOO\�
H[SOLFLW�FOLPDWH�SUHGLFWLRQV�DW�¿QHU�VFDOHV��DYHUDJH�GDLO\�
SDWWHUQV�DQG�SURMHFWHG�YDULDWLRQV�IURP�WKH�DYHUDJH���HIIHFWV�
RI�GRZQ�VFDOLQJ�RU�XS�VFDOLQJ�GDWD�IURP�YDULRXV�PRGHOV�
DQG�DSSURSULDWH�OLQNLQJ�WRROV�IRU�LQFUHDVLQJ�WKH�DFFXUDF\�RI�
WKHVH�SUHGLFWLYH�SURFHVVHV�WR�EH�PRUH�DFFXUDWH�SUHGLFWRUV��
IXQFWLRQDO�JURXS�UDWKHU�WKDQ�VLQJOH�VSHFLHV�PRGHOV��DQG��
SUHGLFWLYH�PRGHOV�WKDW�LQFRUSRUDWH�GDWD�RQ�GLVWXUEDQFHV�DQG�
GLVWXUEDQFH�LPSDFWV�

0DQDJHPHQW�LQIRUPDWLRQ�QHHGHG��D�QHZ�SURWRFRO�IRU�
DGGUHVVLQJ�WKH�UHVHDUFK�QHHGV�RI�LQYDVLYH�IRUHVW�SHVWV�WKDW�
LQYROYHV�DOO�VWDNHKROGHUV�LQ�D�FRRUGLQDWHG�SDUWQHUVKLS��DQG�
PDQDJHPHQW�DFWLRQ�SODQV�GHYHORSHG�LQ�WKH�IDFH�RI�QR�DQDORJ�
YHJHWDWLRQ�V\VWHPV�DQG�FOLPDWH�FKDQJH�
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2XU�DSSUHFLDWLRQ�LV�H[WHQGHG�WR�&KULVWRSKHU�$VDUR��9LUJLQLD�
'HSDUWPHQW�RI�)RUHVWU\��0DWWKHZ�3��$\UHV��%LRORJLFDO�
6FLHQFHV�'HSDUWPHQW��'DUWPRXWK�&ROOHJH��)UHG�3��+DLQ��
'HSDUWPHQW�RI�(QWRPRORJ\�DQG�)UDQN�.RFK��'HSDUWPHQW�
RI�)RUHVWU\�DQG�(QYLURQPHQWDO�5HVRXUFHV��1RUWK�&DUROLQD�

6WDWH�8QLYHUVLW\��(GZDUG�/��%DUQDUG��)ORULGD�'LYLVLRQ�RI�
)RUHVWU\��5RQDOG�)��%LOOLQJV�DQG�'RQDOG�0��*URVPDQ��7H[DV�
)RUHVW�6HUYLFH��6FRWW�&DPHURQ�DQG�-DPHV�-RKQVRQ��*HRUJLD�
)RUHVWU\�&RPPLVVLRQ��6WHSKHQ�5��&ODUNH��-RKQ�$��*KHQW��
:LOOLDP�(��-RQHV��%UXFH�'��0ROW]DQ��'HUHN�3XFNHWW��-DPHV�
'��6PLWK��'DOH�$��6WDUNH\��DQG�%RU\V�0��7NDF]��)RUHVW�
+HDOWK�3URWHFWLRQ��6XVDQ�-��)UDQNHO��3DFL¿F�6RXWKZHVW�
5HVHDUFK�6WDWLRQ��DQG�.LHU�.OHS]LJ��$OEHUW�(��µ%XG¶�
0D\¿HOG��,,,��'DQLHO�0LOOHU��:LOOLDP�-��2WURVLQD��DQG�$��
'DQLHO�:LOVRQ��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH��)RUHVW�6HUYLFH�

/,7(5$785(�&,7('

$QDJQRVWDNLV��6�/��������7KH�$PHULFDQ�FKHVWQXW��QHZ�KRSH�IRU�D�IDOOHQ�
� JLDQW��%XOO�������1HZ�+DYHQ��&7��&RQQHFWLFXW�$JULFXOWXUDO�([SHULPHQW�
6WDWLRQ����S�

$QGHUVRQ��5�/���3RZHUV��+���6QRZ��*��������+RZ�WR�LGHQWLI\�IXVLIRUP�UXVW�
DQG�ZKDW�WR�GR�DERXW�LW��)RU��%XOO��6$±)%�3����$WODQWD��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��6WDWH�DQG�3ULYDWH�
)RUHVWU\��)RUHVW�,QVHFW�DQG�'LVHDVH�0DQDJHPHQW�����S�

$QGUHDGLV��7�*���:HVHORK��5�0��������'LVFRYHU\�RI�(QWRPRSKDJD�
PDLPDLJD�LQ�1RUWK�$PHULFDQ�J\SV\�PRWK��/\PDQWULD�GLVSDU��
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFH��8�6������������±�����

$QWLSLQ��-���'LOOH\��'��������&KLFDJR�YV��WKH�$VLDQ�ORQJKRUQHG�EHHWOH��
D�SRUWUDLW�RI�VXFFHVV��0LVF��3XEO��03�������:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S��

$SSOHJDWH��+�:��������$QQRVXV�URRW�URW�PRUWDOLW\�LQ�RQFH�WKLQQHG�OREOROO\�
SLQH�SODQWDWLRQV�LQ�7HQQHVVHH��3ODQW�'LVHDVH�5HSRUWHU���������±����

$VDUR��&���)HWWLJ��&�-���0F&UDY\��.�:��>DQG�RWKHUV@��������7KH�1DQWXFNHW�
SLQH�WLS�PRWK��D�OLWHUDWXUH�UHYLHZ�ZLWK�PDQDJHPHQW�LPSOLFDWLRQV��-RXUQDO�
RI�(QWRPRORJLFDO�6FLHQFH�������±���

%DOFK��5�(��������'\LQJ�RDNV�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV��)RUHVW�:RUNHU��
���������

%DW]HU��+�2���0RUULV��5�&��������)RUHVW�WHQW�FDWHUSLOODU��)RUHVW�,QVHFW�DQG�
'LVHDVH�/HDÀHW����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH����S�

%HDO��-�$��������)URVW�NLOOV�RDN��-RXUQDO�RI�)RUHVWU\���������±����

%HQW]��6�(���5LHGHO��/�*�+���3RROHU��0�5���7RZQVHQG��$�0��������
+\EULGL]DWLRQ�DQG�VHOI�FRPSDWLELOLW\�LQ�FRQWUROOHG�SROOLQDWLRQV�RI�
HDVWHUQ�1RUWK�$PHULFDQ�DQG�$VLDQ�KHPORFN��7VXJD��VSHFLHV��-RXUQDO�RI�
$UERULFXOWXUH��������������

%HULVIRUG��&�:��������7KH�1DQWXFNHW�SLQH�WLS�PRWK��,Q��%HUU\PDQ��$�$���
HG��'\QDPLFV�RI�IRUHVW�LQVHFW�SRSXODWLRQV��SDWWHUQV��FDXVHV��DQG�
LPSOLFDWLRQV��1HZ�<RUN��3OHQXP�3XEOLVKLQJ�&RUS������±����

%HXNHPD��6�-���5RELQVRQ��'�&�(���*UHLJ��/�$��������)RUHVWV��LQVHFWV�DQG�
SDWKRJHQV�DQG�FOLPDWH�FKDQJH��ZRUNVKRS�UHSRUW��3ULQHYLOOH��25��7KH�
:HVWHUQ�:LOGODQGV�(QYLURQPHQWDO�7KUHDW�$VVHVVPHQW�&HQWHU�����S��
KWWS���ZZZ�IV�IHG�XV�ZZHWDF�ZRUNVKRSV�)RUHVW���3HVWV���DQG���
&OLPDWH���5HSRUW�SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@��

%LOOLQJV��5�)��������'LUHFW�FRQWURO��,Q��7KDWFKHU��5�&���6HDUF\��-�/���&RVWHU��
-�(���+HUWHO�*�'���HGV��7KH�VRXWKHUQ�SLQH�EHHWOH��7HFK��%XOO��������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
([SDQGHG�6RXWKHUQ�3LQH�%HHWOH�5HVHDUFK�DQG�$SSOLFDWLRQV�3URJUDP��
���������

%LOOLQJV��5�)���.LEEH��&�$��������6HDVRQDO�FKDQJHV�EHWZHHQ�VRXWKHUQ�SLQH�
EHHWOH�EURRG�GHYHORSPHQW�DQG�OREOROO\�SLQH�IROLDJH�FRORU�LQ�HDVWHUQ�
7H[DV��6RXWKZHVWHUQ�(QWRPRORJLVW�������±���
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%LOOLQJV��5�)���8SWRQ��:�:��������$�PHWKRGRORJ\�IRU�DVVHVVLQJ�DQQXDO�
ULVN�RI�VRXWKHUQ�SLQH�EHHWOH�RXWEUHDNV�DFURVV�WKH�VRXWKHUQ�UHJLRQ�XVLQJ�
SKHURPRQH�WUDSV��,Q��3\H��-�0���5DXVFKHU��+�0���6DQGV��<���>DQG�RWKHUV@��
WHFK��HGV��$GYDQFHV�LQ�WKUHDW�DVVHVVPHQW�DQG�WKHLU�DSSOLFDWLRQ�WR�IRUHVW�
DQG�UDQJHODQG�PDQDJHPHQW��*HQ��7HFK��5HS��31:�*75������3RUWODQG��
25��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�1RUWKZHVW�
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%XUWRQ��,���+XT��6���/LP��%��>DQG�RWKHUV@��������)URP�LPSDFWV�DVVHVVPHQW�WR�
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3XEO��������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����������

'XOO��&�:���:DUG��-�'���%URZQ��+�'��>DQG�RWKHUV@��������(YDOXDWLRQ�RI�
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)LW]JHUDOG��7�'��������7KH�WHQW�FDWHUSLOODUV��&RUQHOO�6HULHV�LQ�$UWKURSRG�
%LRORJ\��,WKDFD��1<��&RUQHOO�8QLYHUVLW\�3UHVV������S�
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1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6WDWH�DQG�3ULYDWH�)RUHVWU\��1RUWKHDVWHUQ�$UHD�����S��KWWS���QD�IV�IHG�XV�
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GLVWULEXWLRQV�RI�FRPPRQ�WUHHV�RI�WKH�(DVWHUQ�8QLWHG�6WDWHV��*HQ��7HFK��
5HS��1(±�����'HODZDUH��2+��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��1RUWKHDVWHUQ�5HVHDUFK�6WDWLRQ������S��KWWS���ZZZ�QUV�IV�IHG�XV�
DWODV�WUHH���>'DWH�DFFHVVHG��-XQH���������@�

-HWWRQ��5�0���'YRUDN��:�6���:KLWWLHU��:�$��������(FRORJLFDO�DQG�JHQHWLF��
IDFWRUV�WKDW�GH¿QH�WKH�QDWXUDO�GLVWULEXWLRQ�RI�&DUROLQD�KHPORFN�LQ�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV�DQG�WKHLU�UROH�LQ�H[�VLWX�FRQVHUYDWLRQ��)RUHVW��
(FRORJ\�DQG�0DQDJHPHQW�����������������

-HWWRQ��5�0���:KLWWLHU��:�$���'YRUDN��:�6���5KHD��-�5��������6WDWXV�RI�JHQH�
FRQVHUYDWLRQ�IRU�HDVWHUQ�DQG�&DUROLQD�KHPORFN�LQ�WKH�(DVWHUQ�8QLWHG�
6WDWHV��,Q��2QNHQ��%����5HDUGRQ��5���FRPSV��3URFHHGLQJV�RI�WKH��WK�
6\PSRVLXP�RQ�+HPORFN�:RROO\�$GHOJLG�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��
3XEOLFDWLRQ�QR��)+7(7����������0RUJDQWRZQ��:9��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�+HDOWK�7HFKQRORJ\�(QWHUSULVH�7HDP��
������

-X]ZLN��-���+DUULQJWRQ��7�&���0DF'RQDOG��:�/���$SSHO��'�1��������7KH�
RULJLQ�RI�&HUDWRF\VWLV�IDJDFHDUXP��WKH�RDN�ZLOW�IXQJXV��$QQXDO�5HYLHZ�
RI�3K\WRSDWKRORJ\������������

.DLV��$�*��������%URZQ�VSRW�QHHGOH�EOLJKW��,Q��&RUGHOO��&�(���$QGHUVRQ��
5�/���+RIIDUG��:�+��>DQG�RWKHUV@��WHFK��FRRUGV��)RUHVW�QXUVHU\�SHVWV��
$JULF��+DQGE�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH����±���

.DVSHU��&�$��������)ORZHULQJ�GRJZRRG��&RUQXV�ÀRULGD���:LQGVWDU�
:LOGOLIH�,QVWLWXWH��$FFHVVHG�DW��KWWS���ZZZ�ZLQGVWDU�RUJ�IHDWXUHV�
FOHDULQJKRXVH�DBÀRZHULQ�KWP

.OLHMXQDV��-��������$�SHVW�ULVN�DVVHVVPHQW�RI�3K\WRSKWKRUD�UDPRUXP�LQ�
1RUWK�$PHULFD��9DOOHMR��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6WDWH�DQG�3ULYDWH�)RUHVWU\�����S��KWWS���ZZZ�VXGGHQRDNGHDWK�
RUJ�SGI�5HYLVHG35$������SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@�

.OLHMXQDV��-�7��������6XGGHQ�RDN�GHDWK�DQG�3K\WRSKWKRUD�UDPRUXP��D�
VXPPDU\�RI�WKH�OLWHUDWXUH�������HGLWLRQ��*HQ��7HFK��5HS��36:�*75������
$OEDQ\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�
6RXWKZHVW�5HVHDUFK�6WDWLRQ������S�

.RFK��)�+���6PLWK��:�'������D��0DSSLQJ�VXGGHQ�RDN�GHDWK�ULVN�QDWLRQDOO\�
XVLQJ�KRVW��FOLPDWH�DQG�SDWKZD\V�GDWD��,Q��)UDQNHO��6�-���.OLHMXQDV��-�7���
3DOPLHUL��.�0���WHFK��FRRUGV���������3URFHHGLQJV�RI�WKH�VXGGHQ�RDN�GHDWK�
WKLUG�VFLHQFH�V\PSRVLXP��$OEDQ\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��3DFL¿F�6RXWKZHVW�)RUHVW�([SHULPHQW�6WDWLRQ�����������
KWWS���ZZZ�IV�IHG�XV�SVZ�SXEOLFDWLRQV�GRFXPHQWV�SVZBJWU������>'DWH�
DFFHVVHG��-XQH���������@�



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

.RFK��)�+���6PLWK��:�'������E��6SDWLR�WHPSRUDO�DQDO\VLV�RI�;\OHERUXV�
JODEUDWXV��&ROHRSWHUD��&LUFXOLRQLGDH��6FRO\WLQDH��LQYDVLRQ�LQ�(DVWHUQ�
8�6��IRUHVWV��(QYLURQPHQWDO�(QWRPRORJ\���������±����

.RODULN��0���)UHHODQG��(��������*HRVPLWKLD�PRUELGD�VS��QRY���D�QHZ�
SK\WRSDWKRJHQLF�VSHFLHV�OLYLQJ�LQ�V\PELRVLV�ZLWK�WKH�ZDOQXW�WZLJ�
EHHWOH��3LW\RSKWKRUXV�MXJODQGLV��RQ�-XJODQV�LQ�86$��0\FRORJLD����������������
����������������

.RYDFV��.�)���+DLJKW��5�*���0F&XOORXJK��'�*��>DQG�RWKHUV@��������&RVW�RI�
SRWHQWLDO�HPHUDOG�DVK�ERUHU�GDPDJH�LQ�8�6��FRPPXQLWLHV�������������
(FRORJLFDO�(FRQRPLFV���������±����

.UXVH��-�-��������$UFKLSV�JR\HUDQD�Q��VS���/HSLGRSWHUD��7RUWULFLGDH���
DQ�LPSRUWDQW�SHVW�RI�EDOGF\SUHVV��7D[RGLDFHDH��LQ�/RXLVLDQD�DQG�
0LVVLVVLSSL��3URFHHGLQJV�RI�WKH�(QWRPRORJLFDO�6RFLHW\�RI�:DVKLQJWRQ��
��������±����

/HPPHQ��'�6���:DUUHQ��)�-���HGV��������&OLPDWH�FKDQJH�LPSDFWV�DQG�
DGDSWDWLRQ��D�&DQDGLDQ�SHUVSHFWLYH��2WWDZD��2QWDULR��1DWXUDO�5HVRXUFHV�
&DQDGD������S��

/LHEKROG��$�0���*RWWVFKDON��.�:���0X]LND��5��>DQG�RWKHUV@��������
6XLWDELOLW\�RI�1RUWK�$PHULFDQ�WUHH�VSHFLHV�WR�J\SV\�PRWK��D�VXPPDU\�
RI�¿HOG�DQG�ODERUDWRU\�WHVWV��*HQ��7HFK��5HS��1(±�����5DGQRU��3$��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S�

/RJDQ��-�$���5pJQLqUH��-���3RZHOO��-�$��������$VVHVVLQJ�WKH�LPSDFWV�RI�
JOREDO�ZDUPLQJ�RQ�IRUHVW�SHVW�G\QDPLFV��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�
(QYLURQPHQW��������±�����

/RRPLV��5�&��������/REOROO\�SLQH�GLH�RII��2DNPXOJHH�5�'��(YDO��0HPR��
3LQHYLOOH��/$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�
,QVHFW�DQG�'LVHDVH�0DQDJHPHQW����S�

/RYHWW��*�0���&DQKDP��&�'���$UWKXU��0�$��>DQG�RWKHUV@��������)RUHVW��
HFRV\VWHP�UHVSRQVHV�WR�H[RWLF�SHVWV�DQG�SDWKRJHQV�LQ�(DVWHUQ�1RUWK�
$PHULFD��%LR6FLHQFH������������±�����

0DF'RQDOG��:�/��������2DN�ZLOW��DQ�KLVWRULFDO�SHUVSHFWLYH��,Q��$SSHO��
'�1���%LOOLQJV��5�)���HGV��2DN�ZLOW�SHUVSHFWLYHV��3URFHHGLQJV�RI�WKH�
QDWLRQDO�RDN�ZLOW�V\PSRVLXP��&ROOHJH�6WDWLRQ��7;��7H[DV�)RUHVW�6HUYLFH��
7H[DV�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ���±���

0DPOVWURP��&�0���5DIID��.�)��������%LRWLF�GLVWXUEDQFH�DJHQWV�LQ�WKH�ERUHDO�
IRUHVWV��FRQVLGHUDWLRQV�IRU�YHJHWDWLRQ�FKDQJH�PRGHOV��*OREDO�&KDQJH�
%LRORJ\�������±���

0DXVHO��'�/���6DORP��6�0���.RN��/�7��>DQG�RWKHUV@��������(VWDEOLVKPHQW�RI�
WKH�KHPORFN�ZRROO\�DGHOJLG�SUHGDWRU��/DULFRELXV�QLJULQXV��&ROHRSWHUD��
'HURGRQWLGDH���LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��(QYLURQPHQWDO�(QWRPRORJ\��
�������±����

0D\¿HOG��$�(���,,,��������/DXUHO�ZLOW��)RUHVW�DQG�6KDGH�7UHH�3HVWV��/HDÀHW�
����7DOODKDVVHH��)/��)ORULGD�'HSDUWPHQW�RI�$JULFXOWXUH�DQG�&RQVXPHU�
6HUYLFHV��'LYLVLRQ�RI�)RUHVWU\����S�

0D\¿HOG��$���%DUQDUG��(���%DWHV��&��>DQG�RWKHUV@��������5HFRYHU\�SODQ�
IRU�ODXUHO�ZLOW�RQ�UHGED\�DQG�RWKHU�IRUHVW�VSHFLHV��&DXVHG�E\�5DIIDHOHD�
ODXULFROD��YHFWRU�;\OHERUXV�JODEUDWXV��1DWLRQDO�3ODQW�'LVHDVH�5HFRYHU\�
6\VWHP��D�FRRSHUDWLYH�SURMHFW�RI�7KH�$PHULFDQ�3K\WRSDWKRORJLFDO�
6RFLHW\�DQG�7KH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH�����S��
KWWS���ZZZ�DUV�XVGD�JRY�63�8VHU)LOHV�3ODFH����������RSPS�
)RUHVW/DXUHO:LOW�������SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@�

0F&OXUH��0�6��������%LRORJ\�DQG�FRQWURO�RI�KHPORFN�ZRROO\�DGHOJLG��%XOO��
�����1HZ�+DYHQ��&7��&RQQHFWLFXW�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ����S�

0HQDUG��5�'���(FNKDUGW��/�*���+HVV��1�-��������$VVHVVPHQW�RI�OREOROO\�
SLQH�GHFOLQH�RQ�)RUW�%HQQLQJ�0LOLWDU\�5HVHUYDWLRQ��5HS������±��±����
3LQHYLOOH��/$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HJLRQ��)RUHVW�+HDOWK�3URWHFWLRQ�����S�

0LOODU��&�,���6WHSKHQVRQ��1�/���6WHSKHQV��6�/��������&OLPDWH�FKDQJH�DQG�
IRUHVW�RI�WKH�IXWXUH��PDQDJLQJ�LQ�WKH�IDFHV�RI�XQFHUWDLQW\��(FRORJLFDO�
$SSOLFDWLRQV�������������±������

0LOOHU��5�(��������/REOROO\�SLQH�GLH�RII�VWDWXV�UHSRUW��5HS����±�±���
3LQHYLOOH��/$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��)RUHVW�
,QVHFW�DQG�'LVHDVH�0DQDJHPHQW����S�

0LOOHUV��,���6KULQHU��'�6���5LVVR��'��������+LVWRU\�RI�KDUGZRRG�GHFOLQH�LQ�
WKH�(DVWHUQ�8QLWHG�6WDWHV��*HQ��7HFK��5HS��1(±�����'XUKDP��1+��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��6WDWH�DQG�
3ULYDWH�)RUHVWU\��)RUHVW�+HDOWK�3URWHFWLRQ�����S�

0RQWJRPHU\��0�(���%HQW]��6�(���2OVHQ��5�7��������(YDOXDWLRQ�RI�KHPORFN�
�7VXJD��VSHFLHV�DQG�K\EULGV�IRU�UHVLVWDQFH�WR�$GHOJHV�WVXJDH��+HPLSWHUD��
$GHOJLGDH��XVLQJ�DUWL¿FLDO�LQIHVWDWLRQ��-RXUQDO�RI�(FRQRPLF�(QWRPRORJ\��
�������������������

0RUULV��&�/��������9ROXPH�ORVVHV�IURP�)RPHV�DQQRVXV�LQ�OREOROO\�SLQH�LQ�
9LUJLQLD��-RXUQDO�RI�)RUHVWU\���������±����

0RVHU��-�&��������7RZQ�DQW��,Q��3URFHHGLQJV�RI�WKH���WK�DQQLYHUVDU\�RI�WKH�
HDVW�7H[DV�IRUHVW�HQWRPRORJ\�VHPLQDU��0LVF��3XEO��03±������&ROOHJH�
6WDWLRQ��7;��7H[DV�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ����±���

0RVHU��:�.���%DUQDUG�(�/���%LOOLQJV��5�)��>DQG�RWKHUV@��������,PSDFWV�RI�
QRQQDWLYH�LQYDVLYH�VSHFLHV�RQ�8�6��IRUHVWV�DQG�UHFRPPHQGDWLRQV�IRU�
SROLF\�DQG�PDQDJHPHQW��-RXUQDO�RI�)RUHVWU\����������±����

1HZKRXVH��$�(���6FKURGW��)���/LDQJ��+��>DQG�RWKHUV@��������7UDQVJHQLF�
$PHULFDQ�HOP�VKRZV�UHGXFHG�'XWFK�HOP�GLVHDVH�V\PSWRPV�DQG�QRUPDO�
P\FRUUKL]DO�FRORQL]DWLRQ��3ODQW�&HOO�5HSRUWHU��������������

1LFKRODV��1�6���=HGDNHU��6�0��������)RUHVW�GHFOLQH�DQG�UHJHQHUDWLRQ�
VXFFHVV�RI�WKH�*UHDW�6PRN\�0RXQWDLQV�VSUXFH�¿U��>$EVWUDFW@��,Q��6PLWK��
(�5���HG��3URFHHGLQJV��WKH�¿UVW�DQQXDO�VRXWKHUQ�PDQ�DQG�WKH�ELRVSKHUH�
FRQIHUHQFH��5HS��79$�/5�150±������1RUULV��71��7HQQHVVHH�9DOOH\�
$XWKRULW\��>1XPEHU�RI�SDJHV�XQNQRZQ@�

1RUG��-�&���5DJHQRYLFK��,���'RJJHWW��&�$��������3DOHV�ZHHYLO��)RUHVW�
,QVHFW�DQG�'LVHDVH�/HDÀHW������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH����S�

1RZDN��-��>1�G�@��6RXWKHUQ�SLQH�EHHWOH�KD]DUG�PDSV��$WODQWD��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��KWWS���
ZZZ�IV�IHG�XV�IRUHVWKHDOWK�WHFKQRORJ\�QLGUPBVSE�VKWPO��>'DWH�
DFFHVVHG��1RYHPEHU���������@�

2DN��6�:���6WDUNH\��'�$���'DEQH\��-�0��������2DN�GHFOLQH�DOWHUV�KDELWDW�LQ�
VRXWKHUQ�XSODQG�IRUHVWV��,Q��3URFHHGLQJV�RI�WKH�DQQXDO�FRQIHUHQFH�RI�WKH�
6RXWKHDVWHUQ�$VVRFLDWLRQ�RI�)LVK�DQG�:LOGOLIH�0DQDJHPHQW�$JHQFLHV��
�������±����

2OLYHLUD��(�%���3HQWHDGR��6�5�&���/HGH��(�7��������)RUHVW�PDQDJHPHQW�
IRU�WKH�SUHYHQWLRQ�DQG�FRQWURO�RI�6LUH[�QRFWLOLR�LQ�3LQXV�WDHGD��,Q��
/HGH��(�7���HG��7UDLQLQJ�LQ�WKH�FRQWURO�RI�6LUH[�QRFWLOLR�E\�WKH�XVH�RI�
QDWXUDO�HQHPLHV��3URFHHGLQJ�RI�D�FRQIHUHQFH��0RUJDQWRZQ��:9��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH������S�

2WURVLQD��:�/���*DUEHORWWR��0��������+HWHUREDVLGLRQ�RFFLGHQWDOH�VS��
QRY��DQG�+HWHUREDVLGLRQ�LUUHJXODUH�QRP��QRY���D�GLVSRVLWLRQ�RI�1RUWK�
$PHULFDQ�+HWHUREDVLGLRQ�VSHFLHV��)XQJDO�%LRORJ\����������������

3DLQH��7�'���%LUFK��0�&���6YLKUD��3��������1LFKH�EUHDGWK�DQG�UHVRXUFH�
SDUWLWLRQLQJ�E\�IRXU�V\PSDWULF�VSHFLHV�RI�EDUN�EHHWOHV��&ROHRSWHUD��
6FRO\WLGDH���2HFRORJLD�������±��

3DSDGRSRO��&�6��������,PSDFWV�RI�FOLPDWH�ZDUPLQJ�RQ�IRUHVWV�LQ�2QWDULR��
RSWLRQV�IRU�DGDSWDWLRQ�DQG�PLWLJDWLRQ��)RUHVWU\�&KURQLFOH���������±����

3DUDGLV��$���(ONLQWRQ��-���+D\KRH��.��>DQG�RWKHUV@��������5ROH�RI�ZLQWHU�
WHPSHUDWXUH�DQG�FOLPDWH�FKDQJH�RQ�WKH�VXUYLYDO�DQG�IXWXUH�UDQJH�
H[SDQVLRQ�RI�WKH�KHPORFN�ZRROO\�DGHOJLG��$GHOJHV�WVXJDH��LQ�(DVWHUQ�
1RUWK�$PHULFD��,Q��0LWLJDWLRQ�DQG�DGDSWDWLRQ�VWUDWHJLHV�IRU�JOREDO�
FKDQJH��'RUGUHFKW��1HWKHUODQGV��6SULQJHU���������±����



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

3DUNHU��:�&���&RORPER��6�-���&KHUU\��0�,��>DQG�RWKHUV@��������7KLUG�
PLOOHQQLXP�IRUHVWU\��ZKDW�FOLPDWH�FKDQJH�PLJKW�PHDQ�WR�IRUHVWV�DQG�
IRUHVW�PDQDJHPHQW�LQ�2QWDULR��)RUHVWU\�&KURQLFOH���������±�����

3RROHU��0�5���5LHGHO��/�*�+���%HQW]��6�(���7RZQVHQG��$�0��������
0ROHFXODU�PDUNHUV�XVHG�WR�YHULI\�LQWHUVSHFL¿F�K\EULGL]DWLRQ�EHWZHHQ�
KHPORFN��7VXJD��VSHFLHV��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�
+RUWLFXOWXUDO�6FLHQFH����������������

5HLG��/���(LFNZRUW��-���-RKQVRQ��-���5LJJLQV��-�-��������'LVWULEXWLRQ�RI�
FRXQWLHV�ZLWK�ODXUHO�ZLOW�GLVHDVH�E\�\HDU�RI�LQLWLDO�GHWHFWLRQ��$WODQWD��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��
KWWS���ZZZ�IV�IHG�XV�U��IRUHVWKHDOWK�ODXUHOZLOW�GLVWBPDS�VKWPO��>'DWH�
DFFHVVHG��0DUFK��������@�

5H[URGH��&�2���%URZQ��+�'��������2DN�ZLOW��)RUHVW�,QVHFW�DQG�'LVHDVH�
/HDÀHW�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����S�

5KHD��-�5���:DWVRQ��-�.��������)RUHVW�KHDOWK�HYDOXDWLRQ�RI�WKH�KHPORFN�
ZRROO\�DGHOJLG��$GHOJHV�WVXJDH��LQIHVWDWLRQV�LQ�6KHQDQGRDK�1DWLRQDO�
3DUN��603���9LUJLQLD��������5HS����±�±����$WODQWD��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��6WDWH�DQG�3ULYDWH�)RUHVWU\��
)RUHVW�+HDOWK�3URWHFWLRQ�����S�

5LYHUD�5RMDV��0���/RFDWHOOL��%���%LOOLQJV��5��������&DPELR�FOLPiWLFR�\�
HYHQWRV�HSLGpPLFRV�GHO�JRUJRMR�GHVFRUWH]DGRU�GHO�SLQR�'HQGURFWRQXV�
IURQWDOLV�HQ�+RQGXUDV��&OLPDWH�FKDQJH�DQG�RXWEUHDNV�RI�WKH�VRXWKHUQ�
SLQH�EHHWOH��'HQGURFWRQXV�IURQWDOLV��LQ�+RQGXUDV���)RUHVW�6\VWHPV��
������±���

5L]]R��'�0���*DUEHORWWR��0���'DYLGVRQ��-�0��>DQG�RWKHUV@��������
3K\WRSKWKRUD�UDPRUXP�DQG�VXGGHQ�RDN�GHDWK�LQ�&DOLIRUQLD��,��+RVW�
UHODWLRQVKLSV��,Q��9HUQHU��-���WHFK��HG��3URFHHGLQJV�RI�D�V\PSRVLXP�RQ�WKH�
.LQJV�5LYHU�VXVWDLQDEOH�IRUHVW�HFRV\VWHP�SURMHFW��SURJUHVV�DQG�FXUUHQW�
VWDWXV��*HQ��7HFK��5HS��36:±*75±�����$OEDQ\��&$��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�6RXWKZHVW�5HVHDUFK�6WDWLRQ��
���±����

5REELQV��.��������$QQRVXV�URRW�URW�LQ�HDVWHUQ�FRQLIHUV��)RUHVW�,QVHFW�DQG�
'LVHDVH�/HDÀHW�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH����S��

5RJHUV��+�+���5XQLRQ��*�%���.UXSD��6�9��������3ODQW�UHVSRQVHV�WR�
DWPRVSKHULF�&2��HQULFKPHQW�ZLWK�HPSKDVLV�RQ�URRWV�DQG�WKH�
UKL]RVSKHUH��(QYLURQPHQWDO�3ROOXWLRQ���������±����

6FKHIIHU��5�-���9RHWHQ��-�*�:���*XULHV��5�3��������%LRORJLFDO�FRQWURO�RI�
'XFWFK�HOP�GLVHDVH��3ODQW�'LVHDVH��������������

6FKHUP��+��������&OLPDWH�FKDQJH��FDQ�ZH�SUHGLFW�WKH�LPSDFWV�RQ�SODQW�
SDWKRORJ\�DQG�SHVW�PDQDJHPHQW"�&DQDGLDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\��
�������±�����

6FKODUEDXP��6�(��������5HWXUQLQJ�WKH�$PHULFDQ�FKHVWQXW�WR�WKH�IRUHVWV�RI�
1RUWK�$PHULFD��.DWXDK�-RXUQDO�����)DOO������������

6HHP��5�&��������)RUHFDVWLQJ�SODQW�GLVHDVH�LQ�D�FKDQJLQJ�FOLPDWH��D�
TXHVWLRQ�RI�VFDOH��&DQDGLDQ�-RXUQDO�3ODQW�3DWKRORJ\���������±�����

6H\EROG��6���+DXJHQ��'���2¶%ULHQ��-��>DQG�RWKHUV@��������7KRXVDQG�FDQNHUV�
GLVHDVH��3HVW�$OHUW�1$±35±��±����1HZWRZQ�6TXDUH��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��6WDWH�DQG�
3ULYDWH�)RUHVWU\����S��KWWS���QD�IV�IHG�XV�SXEV�SDOHUWV�FDQNHUVBGLVHDVH�
WKRXVDQGBFDQNHUVBGLVHDVHBVFUHHQBUHV�SGI��>'DWH�DFFHVVHG���
-DQXDU\���������@�

6KDURY��$���/HRQDUG��'���/LHEROG��$�0��>DQG�RWKHUV@��������³6ORZ�WKH�
VSUHDG �́�D�QDWLRQDO�SURJUDP�WR�FRQWDLQ�WKH�J\SV\�PRWK��-RXUQDO�RI�
)RUHVWU\���������±���

6PLWK��(�/���6WRUHU��$�-���5RRVLHQ��%�.��������(PHUDOG�DVK�ERUHU�LQIHVWDWLRQ�
UDWHV�LQ�0LFKLJDQ��2KLR��DQG�,QGLDQD��>$EVWUDFW@��,Q��0F0DQXV��.�$���
*RWWVFKDON��.�:���HGV��3URFHHGLQJV����WK�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
LQWHUDJHQF\�UHVHDUFK�IRUXP�RQ�LQYDVLYH�VSHFLHV��*HQ��7HFK��5HS��
156±3±����1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��1RUWKHUQ�5HVHDUFK�6WDWLRQ������

6PLWK��5�+���/HH��5�(���,,,��������%ODFN�WXUSHQWLQH�EHHWOH��)RUHVW�3HVW�
/HDÀHW�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����S��

6QRYHU�&OLIW��.�/��������'XWFK�HOP�GLVHDVH��2SKLRVWRPD�QRYR�XOPL��
)DFWVKHHW��,WKLFD��1<��&RUQHOO�8QLYHUVLW\��3ODQW�'LDJQRVWLF�&OLQLF����
S��KWWS���SODQWFOLQLF�FRUQHOO�HGX�IDFWVKHHWV�GXWFKHOPGLVHDVH�SGI��>'DWH�
DFFHVVHG��0DUFK���������@�

6RORPRQ��-�'��������*XLGH�WR�LQVHFW�ERUHUV�RI�1RUWK�$PHULFDQ�EURDGOHDI�
WUHHV�DQG�VKUXEV��$JULF��+DQGE�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH������S�

6RXWKHUQ�$SSDODFKLDQ�0DQ�DQG�WKH�%LRVSKHUH��������7KH�HIIHFWV�WR�
6RXWKHUQ�$SSDODFKLDQ�$VVHVVPHQW�IRUHVW�HFRV\VWHPV�IURP�QDWLYH�DQG�
H[RWLF�SHVWV��,Q��7KH�6RXWKHUQ�$SSDODFKLDQ�DVVHVVPHQW�WHUUHVWULDO�
WHFKQLFDO�UHSRUW��5HS����RI����$WODQWD��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ����������

6SLWWOHKRXVH��'�/���6WHZDUW��5�%��������$GDSWDWLRQ�WR�FOLPDWH�FKDQJH�
LQ�IRUHVW�PDQDJHPHQW��%&�-RXUQDO�RI�(FRV\VWHPV�DQG�0DQDJHPHQW�������
�������±����KWWS���ZZZ�IRUUH[�RUJ�SXEOLFDWLRQV�MHP�,66���YRO�BQR�BDUW��
SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@�

6WDHEHQ��-�&���&ODUNH��6���*KDQGL��.�-�.��������%ODFN�WXUSHQWLQH�EHHWOH��
)RUHVW�,QVHFW�DQG�'LVHDVH�/HDÀHW�����3RUWODQG��25��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH����S�

6WDOH\��-�0��������'HFOLQH�DQG�PRUWDOLW\�RI�UHG�DQG�VFDUOHW�RDNV��)RUHVW�
6FLHQFH�������±����

6WDPEDXJK��:�-��������$QQRVXV�URRW�GLVHDVH�LQ�(XURSH�DQG�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��RFFXUUHQFH��UHVHDUFK��DQG�KLVWRULFDO�
SHUVSHFWLYH��,Q��2WURVLQD��:�-���6FKDUSI��5�)���WHFK��FRRUGV��3URFHHGLQJV�
RI�WKH�V\PSRVLXP�RQ�UHVHDUFK�DQG�PDQDJHPHQW�RI�DQQRVXV�URRW�GLVHDVH�
�+HWHUREDVLGLRQ�DQQRVXP��LQ�:HVWHUQ�1RUWK�$PHULFD��*HQ��7HFK��5HS��
36:±�����%HUNHOH\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
3DFL¿F�6RXWKZHVW�)RUHVW�DQG�5DQJH�([SHULPHQW�6WDWLRQ���±��

6WDUNH\��'�$���0DQJLQL��$���2OLYHULD��)��>DQG�RWKHUV@��������)RUHVW�KHDOWK�
HYDOXDWLRQ�RI�RDN�PRUWDOLW\�DQG�GHFOLQH�RQ�WKH�2]DUN�1DWLRQDO�)RUHVW��
������5HS������±��±����$WODQWD��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HJLRQ��6WDWH�DQG�3ULYDWH�)RUHVWU\��)RUHVW�+HDOWK�
3URWHFWLRQ�����S�

6WDUNH\��'�$���2DN��6�:���5\DQ��*��>DQG�RWKHUV@��������(YDOXDWLRQ�RI�
RDN�GHFOLQH�DUHDV�LQ�WKH�6RXWK��3URW��5HS��5��35±����$WODQWD��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��6WDWH�DQG�
3ULYDWH�)RUHVWU\��)RUHVW�3HVW�0DQDJHPHQW�����S�

6WXUURFN��5�1��������&OLPDWH�FKDQJH�HIIHFWV�RQ�IRUHVW�GLVHDVHV��DQ�
RYHUYLHZ��,Q��-DFNVRQ��0�%���FRPS��3URFHHGLQJV�RI�WKH���WK�DQQXDO�
ZHVWHUQ�LQWHUQDWLRQDO�IRUHVW�GLVHDVH�ZRUN�FRQIHUHQFH��0LVVRXOD��07��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����±����

6WXUURFN��5�1���)UDQNHO��6�-���%URZQ��$�9��>DQG�RWKHUV@��������&OLPDWH�
FKDQJH�DQG�IRUHVW�GLVHDVHV��3ODQW�3DWKRORJ\��������������

7DLQWHU��)�+���%DNHU��)�$��������2DN�ZLOW��,Q��3ULQFLSOHV�RI�IRUHVW�SDWKRORJ\��
1HZ�<RUN��-RKQ�:LOH\����������

7DLQWHU��)�+���5HW]ODII��:�$���6WDUNH\��'�$���2DN��6�:��������'HFOLQH�
RI�UDGLDO�JURZWK�LQ�UHG�RDNV�LV�DVVRFLDWHG�ZLWK�VKRUW�WHUP�FKDQJHV�LQ�
FOLPDWH��(XURSHDQ�-RXUQDO�RI�)RUHVW�3DWKRORJ\��������±����

7H[DV�)RUHVW�6HUYLFH��������7H[DV�IRUHVW�SHVW�UHSRUW�����±������3XEO�������
&ROOHJH�6WDWLRQ��7;��7H[DV�)RUHVW�6HUYLFH�����S�

7KDWFKHU��5�&������D��%DUN�EHHWOHV�DIIHFWLQJ�VRXWKHUQ�SLQHV��D�UHYLHZ�RI�
FXUUHQW�NQRZOHGJH��2FFDV��3DS�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S�

7KDWFKHU��5�&������E��,QÀXHQFH�RI�WKH�SLWFK�HDWLQJ�ZHHYLO�RQ�SLQH�
UHJHQHUDWLRQ�LQ�HDVW�7H[DV��)RUHVW�6FLHQFH��������±����

7KDWFKHU��5�&���%DUU\��3�-��������6RXWKHUQ�SLQH�EHHWOH��)RUHVW�,QVHFW�DQG�
'LVHDVH�/HDÀHW�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH����S�



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

7KDWFKHU��5�&���&RQQHU��0�'��������,GHQWL¿FDWLRQ�DQG�ELRORJ\�RI�VRXWKHUQ�
SLQH�EDUN�EHHWOHV��$JULF��+DQGE�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��&RRSHUDWLYH�6WDWH�5HVHDUFK�6HUYLFH��
([SDQGHG�6RXWKHUQ�3LQH�%HHWOH�5HVHDUFK�DQG�$SSOLFDWLRQV�3URJUDP���
���S�

7KDWFKHU��5�&���&RVWHU��-�(���+HUWHO��*��>DQG�RWKHUV@��HGV��������7KH�VRXWKHUQ�
SLQH�EHHWOH��7HFK��%XOO��������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6FLHQFH�DQG�(GXFDWLRQ�$GPLQLVWUDWLRQ��
([SDQGHG�6RXWKHUQ�3LQH�%HHWOH�5HVHDUFK�DQG�$SSOLFDWLRQV�3URJUDP��
����S�

7UDQ��-�.���<OLRMD��7���%LOOLQJV��5��>DQG�RWKHUV@��������,PSDFW�RI�PLQLPXP�
ZLQWHU�WHPSHUDWXUHV�RQ�WKH�SRSXODWLRQ�G\QDPLFV�RI�'HQGURFWRQXV�
IURQWDOLV��&ROHRSWHUD��6FRO\WLQDH���(FRORJLFDO�$SSOLFDWLRQV���������±����

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��������(PHUDOG�DVK�ERUHU��TXDUDQWLQH�DQG�UHJXODWLRQV��LQWHULP�
UXOH�DQG�UHTXHVW�IRU�FRPPHQW��)HGHUDO�5HJLVWHU������������±��������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��������(PHUDOG�DVK�ERUHU��TXDUDQWLQHG�DUHDV��DI¿UPDWLRQ�RI�
LQWHULP�UXOHV�DV�¿QDO�UXOH��)HGHUDO�5HJLVWHU���������±����

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH������D��$3+,6�OLVW�RI�UHJXODWHG�KRVWV�DQG�SODQWV�SURYHQ�RU�
DVVRFLDWHG�ZLWK�3K\WRSKWKRUD�UDPRUXP���KWWS���ZZZ�DSKLV�XVGD�JRY�
SODQWBKHDOWK�SODQWBSHVWBLQIR�SUDP�GRZQORDGV�SGIB¿OHV�XVGDSUOLVW�SGI��
>'DWH�DFFHVVHG��0DUFK��������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH������E��(XURSHDQ�J\SV\�PRWK��/\PDQWULD�GLVSDU��1RUWK�
$PHULFD�TXDUDQWLQH��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��
$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�6HUYLFH��KWWS���ZZZ�DSKLV�XVGD�
JRY�SODQWBKHDOWK�SODQWBSHVWBLQIR�J\SV\BPRWK�GRZQORDGV�J\SPRWK�SGI��
>'DWH�DFFHVVHG��1RYHPEHU���������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��������&RRSHUDWLYH�HPHUDOG�DVK�ERUHU�SURMHFW��($%�ORFDWLRQV�
LQ�,OOLQRLV��,QGLDQD��,RZD��.HQWXFN\��0DU\ODQG��0LFKLJDQ��0LQQHVRWD��
0LVVRXUL��1HZ�<RUN��2KLR��3HQQV\OYDQLD��9LUJLQLD��:LVFRQVLQ��:HVW�
9LUJLQLD�DQG�&DQDGD��)HEUXDU\����������KWWS���ZZZ�HPHUDOGDVKERUHU�
LQIR�¿OHV�0XOWL6WDWHB($%SRV�SGI��>'DWH�DFFHVVHG��0DUFK��������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��$JULFXOWXUDO�5HVHDUFK�6HUYLFH��)RUHVW�6HUYLFH��&RRSHUDWLQJ�
6WDWH�'HSDUWPHQWV�RI�$JULFXOWXUH��������(PHUDOG�DVK�ERUHU��$JULOXV�
SODQLSHQQLV��)DLUPDLUH���ELRORJLFDO�FRQWURO�UHOHDVH�JXLGHOLQHV��YHU�����
5LYHUGDOH��0'��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�	�3ODQW�+HDOWK�
,QVSHFWLRQ�6HUYLFH�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������D��%ODFN�WXUSHQWLQH�
EHHWOH�DQG�,SV�EHHWOHV��,Q��,QVHFWV�RI�HDVWHUQ�IRUHVWV��0LVF��3XEO��������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
���±��������±����

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH������E��)RUHVW�WHQW�
FDWHUSLOODU��,Q��,QVHFWV�RI�HDVWHUQ�IRUHVWV��0LVF��3XEO��������:DVKLQJWRQ��
'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����������

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��������+HPORFN�ZRROO\�
DGHOJLG�>KRPH�SDJH@��1HZWRZQ�6TXDUH��3$���8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��KWWS���ZZZ�QD�IV�IHG�XV�
IKS�HDE���>'DWH�DFFHVVHG��0DUFK��������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��DQG�86'$�$QLPDO�DQG�
3ODQW�+HDOWK�,QVSHFWLRQ�6HUYLFH��������$VLDQ�ORQJKRUQHG�EHHWOH��D�
QHZ�LQWURGXFWLRQ��3HVW�$OHUW�1$±35±��±��*(1��1HZWRZQ�6TXDUH��
3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��$QLPDO�DQG�3ODQW�
+HDOWK�,QVSHFWLRQ�6HUYLFH����S��KWWS���ZZZ�QD�IV�IHG�XV�SXEV�SDOHUWV�DOE�
DOEBSD�SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
������7HQQHVVHH�1DWXUDO�+HULWDJH�3URJUDP�UDUH�SODQW�OLVW�������
1DVKYLOOH��71��7HQQHVVHH�'LYLVLRQ�RI�(QYLURQPHQW�DQG�&RQVHUYDWLRQ��
'LYLVLRQ�RI�1DWXUDO�5HVRXUFHV�����S��KWWS���ZZZ�VWDWH�WQ�XV�HQYLURQPHQW�
QD�SGI�SODQWBOLVW�SGI��>'DWH�DFFHVVHG��)HEUXDU\���������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
������&RXQW\�UHSRUW�RI�HQGDQJHUHG��WKUHDWHQHG�DQG�VSHFLDO�FRQFHUQ�
SODQWV��DQLPDOV��DQG�QDWXUDO�FRPPXQLWLHV�RI�.HQWXFN\��)UDQNIRUW��.<��
.HQWXFN\�1DWXUH�3UHVHUYHV�&RPPLVVLRQ������S��KWWS���SODQWV�XVGD�JRY�
MDYD�WKUHDW"VWDWHOLVW VWDWHV	VWDWH6HOHFW 86����>'DWH�DFFHVVHG��)HEUXDU\�
��������@�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��
������7KUHDWHQHG�DQG�HQGDQJHUHG��SURWHFWHG�SODQWV�IRU�VFLHQWL¿F�QDPH� �
-XJODQV�FLQHUHD��KWWS���SODQWV�XVGD�JRY�MDYD�WKUHDW"W[WSDUP -XJODQV�FLQ
HUHD	FDWHJRU\ VFLQDPH	IDPLO\FDWHJRU\ ',	GXUDWLRQ 35	JURZWKK
DELW 75	ZHWODQG DOO	VWDWHIHG VWDWHOLVW	VWDWH6HOHFW 86��	VWDWH6HOH
FW 86��	VWDWH6HOHFW 86��	VWDWH6HOHFW 86��	VWDWH6HOHFW 86��	VW
DWH6HOHFW 86��	VWDWH6HOHFW 86��	VWDWH6HOHFW 86��	VWDWH6HOHFW 8
6��	VWDWH6HOHFW 86��	VWDWH6HOHFW 86��	VWDWH6HOHFW 86��	VWDWH6H
OHFW 86��	VRUW VFLQDPH	VXEPLW�[ ��	VXEPLW�\ ����>'DWH�DFFHVVHG��
)HEUXDU\���������@�

9LOHOD��(�)��������6WDWXV�RI�OHDI�FXWWLQJ�DQW�FRQWURO�LQ�IRUHVW�SODQWDWLRQV�LQ�
%UD]LO��,Q��/RIJUHQ��&�6���9DQGHU�0HHU��5�.���HGV��)LUH�DQWV�DQG�OHDI�
FXWWLQJ�DQWV��ELRORJ\�DQG�PDQDJHPHQW��%RXOGHU��&2��:HVWYLHZ�3UHVV��
��������

:DUG��-�'���0LVWUHWWD��3�$��������,PSDFW�RI�SHVWV�RQ�IRUHVW�KHDOWK��,Q��:HDU��
'�1���*UHLV��-�*��6RXWKHUQ�IRUHVW�UHVRXUFH�DVVHVVPHQW��*HQ��7HFK��5HS��
656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����������&KDSWHU����

:DUJR��3�0��������$UPLOODULD�PHOOHD�DQG�$JULOXV�ELOLQHDWXV�DQG�PRUWDOLW\�
RI�GHIROLDWHG�RDN�WUHHV��)RUHVW�6FLHQFH���������±����

:DUJR��3�0���+DUULQJWRQ��7�&��������+RVW�VWUHVV�DQG�VXVFHSWLELOLW\�WR�
DUPLOODULD��$JULF��+DQGE�������,Q��6KDZ��&�*���,,,��.LOH��*���HGV��
$UPLOODULD�URRW�GLVHDVH��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH����±�����

:DUJR��3�0���+RXVWRQ��'�5���/D0DGHOHLQH��/�$��������2DN�GHFOLQH��)RUHVW�
,QVHFW�DQG�'LVHDVH�/HDÀHW������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH����S��

:LQQHWW��6�0��������3RWHQWLDO�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�8�6��IRUHVWV��D�
UHYLHZ��&OLPDWH�5HVHDUFK��������±����KWWS���ZZZ�LQW�UHV�FRP�DUWLFOHV�
FU����F���S����SGI��>'DWH�DFFHVVHG��1RYHPEHU���������@�

:RRGV��$�-���&RDWHV��.�'���+DPDQQ��$��������,V�DQ�XQSUHFHGHQWHG�
'RWKLVWURPD�QHHGOH�EOLJKW�HSLGHPLF�UHODWHG�WR�FOLPDWH�FKDQJH"�
%LR6FLHQFH���������±�����

=KX��=��������)RUHVW�GHQVLW\�PDSSLQJ�LQ�WKH�ORZHU����6WDWHV��D�UHJUHVVLRQ�
SURFHGXUH��5HV��3DS��62±�����1HZ�2UOHDQV��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�)RUHVW�([SHULPHQW�6WDWLRQ�����S�
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DQG�DOO�YHJHWDWLRQ��1HZ�SODQW�FRPPXQLWLHV�ZLOO�RUJDQL]H�
WKHPVHOYHV�DQG�ZLOO�UHSODFH�SODQWV�WKDW�DUH�XQDEOH�WR�DGDSW�
WR�QHZ�FOLPDWHV��1HZ�FRPPXQLWLHV�FRXOG�LQFOXGH�FXUUHQW�
WUHH�VSHFLHV��RWKHU�WUHH�VSHFLHV��H�J���KDUGZRRGV�RU�VWURQJO\�
GLVSHUVLQJ�VSHFLHV�IURP�ZDUPHU�DUHDV��RU�FRXOG�EHFRPH�
GRPLQDWHG�E\�JUDVV�DQG�VKUXE�VSHFLHV��

02'(/,1*�&/,0$7(�&+$1*(�

$YDLODEOH�0RGHOV

0DMRU�HIIRUWV�DUH�XQGHUZD\�WR�FUHDWH�DQG�XVH�PRGHOV�WKDW�FDQ�
SURMHFW�SRWHQWLDO�VFHQDULRV�GHVFULELQJ�ERWK�WKH�LPSDFWV�RI�
FOLPDWH�FKDQJH�RQ�HFRORJLFDO�FRQGLWLRQV�DQG�WKH�VXEVHTXHQW�
UHVSRQVHV�UHVXOWLQJ�IURP�DQG�SRVVLEO\�WKHQ�LQÀXHQFLQJ�
WKRVH�FRQGLWLRQV��0RGHOLQJ�FDQ�FRQWULEXWH�WR�RXU�SURMHFWLRQV�
RI�IXWXUH�FRQGLWLRQV�³«EXW�UHTXLUHV�VRXQG�NQRZOHGJH�
RI�WKH�FDXVDO�IDFWRUV�GHWHUPLQLQJ�VSDWLDO�GLVWULEXWLRQ��
VXUYLYDO��UHSURGXFWLRQ��GLVSHUVDO��DQG�LQÀLFWLRQ�RI�GDPDJH´�
�*RXGULDDQ�DQG�=DGRFNV�������

6HOHFWLRQ�RI�EURDG�VFDOH�PRGHO�W\SHV��VXFK�DV�JHQHUDO�
FLUFXODWLRQ�PRGHOV��SURFHVV�EDVHG�PRGHOV��DQG�HPSLULFDO�
PRGHOV��GHSHQGV�RQ�WKH�VSHFL¿F�TXHVWLRQV�EHLQJ�DQDO\]HG�
DQG�WKH�DYDLODEOH�UHOHYDQW�GDWD��7KH�DSSOLFDWLRQ�RI�JHQHUDO�
FLUFXODWLRQ�PRGHOV�LV�OLPLWHG��WKH�¿QHVW�VFDOH�XVHG�IRU�JOREDO�
FOLPDWH�VLPXODWLRQ�LV�IDU�WRR�FRDUVH�IRU�PHDQLQJIXO�HFRORJLFDO�
DSSOLFDWLRQV��/RJDQ�DQG�RWKHUV��������$W�D�VPDOOHU�VFDOH��JDS�
PRGHOV��ELRJHRJUDSK\�PRGHOV��DQG�ELRJHRFKHPLVWU\�PRGHOV�
DUH�DPRQJ�WKRVH�EHLQJ�XVHG�WR�UH¿QH�SUREDEOH�EURDG�VFDOH�
PRGHO�SURMHFWLRQV�WR�UHÀHFW�FRQGLWLRQV�DW�D�PRUH�ORFDO�VFDOH�
�:LQQHWW�������

&XUUHQW�PRGHO�SURMHFWLRQV�RI�IXWXUH�FRQGLWLRQV�WKDW�ZLOO�
DIIHFW�IRUHVW�FRPSRVLWLRQ�DQG�SURGXFWLYLW\�YDU\�RYHU�D�
ZLGH�UDQJH�RI�SODXVLEOH�VFHQDULRV��/RJDQ�DQG�RWKHUV�������
1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�7HDP�������6FKHUP��������

6FKHUP��������VXSSRUWV�0LOOVWHLQ¶V��������FRQWHQWLRQ�WKDW�
XQFHUWDLQWLHV�LQ�PRGHO�LQSXW�FDQ�FRPSURPLVH�WKH�FUHGLELOLW\�
RI�WKH�RXWSXW�EHFDXVH�RI�HUURU�SHUSHWXDWLRQ�RU�SURSDJDWLRQ��
7KHVH�VFLHQWLVWV�DUH�QRW�DORQH�LQ�WKHLU�FRQFHUQ��2WKHUV�DGG�WKH�
FRQFHUQ�WKDW�GDWD�VHOHFWLRQ�FDQ�DOVR�VLJQL¿FDQWO\�LQÀXHQFH�

,1752'8&7,21

7KLV�DSSHQGL[�FRQWDLQV�D�JHQHUDOL]HG�VXPPDU\�RI�WKH�
UHOHYDQW�OLWHUDWXUH�UHODWHG�WR�FOLPDWH�FKDQJH��YHJHWDWLRQ�
FKDQJH��VSHFLHV�DQG�JHRJUDSKLF�UDQJH�FKDQJHV���DQG�SHVW�
DFWLYLW\�VFHQDULR�FODVVL¿FDWLRQ�DV�UHÀHFWHG�LQ�WKH�FXUUHQW�
OLWHUDWXUH�

,QIRUPDWLRQ�IRU�WKLV�DSSHQGL[�ZDV�GHULYHG�IURP�SXEOLVKHG�
VFLHQFH�OLWHUDWXUH��DORQJ�ZLWK�D�VHOHFWLRQ�RI�OLWHUDWXUH�
DERXW�WKH�ELRORJ\�DQG�HFRORJ\�RI�IRUHVW�SHVWV��$GGLWLRQDO�
LQIRUPDWLRQ�DERXW�IRUHVW�SHVWV�DQG�WKHLU�FRQWURO�LV�UHDGLO\�
DYDLODEOH�IURP�6WDWH�DQG�)HGHUDO�IRUHVWU\�DJHQFLHV�RU�RQOLQH�
�WZR�JRRG�VWDUWLQJ�SRLQWV�DUH�KWWS���QD�IV�IHG�XV�SXEV�LQGH[�
VKWP�DQG�KWWS���ZZZ�IV�IHG�XV�U��IRUHVWKHDOWK����

0DQ\�VFLHQWLVWV�EHOLHYH�WKDW�FOLPDWH�FKDQJH�LQ�WKH�IRUP�
RI�JOREDO�ZDUPLQJ�KDV�RFFXUUHG�RYHU�WKH�ODVW�FHQWXU\�
DQG�ZLOO�FRQWLQXH�WR�RFFXU�LQWR�WKH�LPPHGLDWH�IXWXUH�
�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�������
.OHLMXQDV�DQG�RWKHUV�������0DOFROP�DQG�3LWHOND�������
0F1XOW\�DQG�$EHU�������1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�
7HDP��������7KH�SULPDU\�IDFWRUV�RI�FOLPDWH�QRWHG�DV�GULYLQJ�
REVHUYHG�HFRORJLFDO�HIIHFWV�DUH�WHPSHUDWXUH�DQG�DYDLODEOH�
ZDWHU��,Q�DGGLWLRQ�DWPRVSKHULF�JDVVHV��FDUERQ�GLR[LGH�DQG�
DLU�SROOXWDQWV�VXFK�DV�QLWURJHQ�R[LGHV�DQG�VXOIXU�GLR[LGH��
LQ�H[FHVV�RI�WKHLU�µQRUPDO¶�UDQJHV�DUH�RIWHQ�LGHQWL¿HG�DV�
DGGLWLRQDO�GULYHUV�RI�WKH�FKDQJH�EHLQJ�REVHUYHG��&OLPDWH�
FKDQJH�LV�DOVR�OLQNHG��DW�OHDVW�LQ�SDUW��WR�KXPDQ�DFWLYLW\�
�0DOFROP�DQG�3LWHOND�������6WXUURFN�������:LQQHWW��������
7KHVH�FKDQJHV�DUH�H[SHFWHG�WR�LPSDFW�FURSV�DQG�WKHLU�SHVWV�
LQGLYLGXDOO\��DV�ZHOO�DV�LPSDFWLQJ�WKH�LQWHUDFWLRQV�EHWZHHQ�
FURSV�DQG�SHVWV��5XQLRQ��������

5HSRUWLQJ�WKH�UHVXOWV�RI�D�ZRUNVKRS�DWWHPSWLQJ�WR�XQGHUVWDQG�
WKH�SRWHQWLDO�LQWHUDFWLRQV�DPRQJ�IRUHVWV��LQVHFWV��GLVHDVHV��
DQG�FOLPDWH�FKDQJH��%HXNHPD�DQG�RWKHUV��������UHSRUW�WKDW��

3DUWLFLSDQWV�DJUHHG�WKDW�WKLQJV�ZLOO�FKDQJH��0RVW�YHJHWDWLRQ�
FRPPXQLWLHV�ZLOO�QRW�VLPSO\�PLJUDWH�IURP�RQH�ORFDWLRQ�WR�
DQRWKHU��,QVWHDG��PDQ\�FRPPXQLWLHV�ZLOO�EH�FRPSOHWHO\�QHZ��
ZLWK�QHZ�FRPELQDWLRQV�RI�WUHHV��XQGHUVWRU\�SODQWV��LQVHFWV��
DQG�GLVHDVHV��$W�WKH�VDPH�WLPH�LW�LV�LPSRUWDQW�WR�EHDU�LQ�
PLQG�WKDW�ZH�DUH�QRW�JRLQJ�WR�FRPSOHWHO\�ORVH�DOO�IRUHVWV�

"11&/%*9�$��
� &OLPDWH�&KDQJH�DQG�,WV�,PSDFWV�RQ�)RUHVWV
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PRGHO�RXWSXW��7KH�XVH�RI�D�FULVS�GDWD�VHW�YHUVXV�D�³IX]]\�
QXPEHU´�VHW�ZLOO�KDYH�DGGLWLRQDO�PDMRU�LPSDFWV�RQ�RXWSXWV�
�&RDNOH\�DQG�RWKHUV�������

6FKHUP�DQG�&RDNOH\��������KDYH�LGHQWL¿HG�WKUHH�FRQWLQXLQJ�
SUREOHPV�ZLWK�WKH�DSSOLFDWLRQ�RI�PRGHOV�IRU�SUHGLFWLQJ�
FOLPDWH�FKDQJH�HIIHFWV��

�� 0RGHO�LQSXWV�KDYH�D�KLJK�GHJUHH�RI�XQFHUWDLQW\�

�� 1RQOLQHDU�UHODWLRQVKLSV�DQG�WKUHVKROGV�LQ�WKH�
UHODWLRQVKLS�EHWZHHQ�FOLPDWLF�YDULDEOHV�DQG�
HSLGHPLRORJLFDO�UHVSRQVHV�FRPSOLFDWH�HIIRUWV�WR�FROOHFW�
VXI¿FLHQW�GDWD�IRU�FOHDU�SUHGLFWLYH�XQGHUVWDQGLQJ�

�� 0RGHOLQJ�RIWHQ�LJQRUHV�WKH�SRWHQWLDO�IRU�DGDSWDWLRQ�E\�
SODQWV�DQG�WKH�LQVHFWV�DQG�GLVHDVHV�WKDW�DWWDFN�WKHP�

3K\VLFDO�,PSDFWV�RI�&OLPDWH�&KDQJH

7HPSHUDWXUH²,QFUHDVH�LQ�DYHUDJH�WHPSHUDWXUH�LV�
FRQVLVWHQWO\�VKRZQ�LQ�UHVXOWV�IURP�D�YDULHW\�RI�PRGHOV�
DV�EHLQJ�RI�FRQFHUQ��7KH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�
&OLPDWH�&KDQJH��������VWDWHG�WKDW�WKH�GDWD�VXSSRUWLQJ�DQ�
RQJRLQJ�ZDUPLQJ�RI�WKH�FOLPDWH�DUH�XQHTXLYRFDO��SRLQWLQJ�
WR�REVHUYDWLRQV�RI�LQFUHDVHV�LQ�JOREDO�DLU�DQG�RFHDQ�
WHPSHUDWXUHV��ZLGHVSUHDG�PHOWLQJ�RI�VQRZ�DQG�LFH��DQG�
ULVLQJ�VHD�OHYHOV��7KH�SDQHO�IRXQG�D�OLQHDU�WUHQG�LQ�DYHUDJH�
WHPSHUDWXUH�ZKLFK�KDG�LQFUHDVHG�E\�������&�������WR�������&��
IURP������WR�������KLJKHU�WKDQ�WKH�HDUOLHU�UHSRUWHG�LQFUHDVH�
RI������&������WR������&��IRU������WR�������,QWHUJRYHUQPHQWDO�
3DQHO�RQ�&OLPDWH�&KDQJH��������WKDW�ODQG�DUHDV�KDYH�ZDUPHG�
IDVWHU�WKDQ�RFHDQV��DQG�WKDW�WHPSHUDWXUH�LQFUHDVHV�DSSHDU�WR�
EH�ODUJHU�LQ�QRUWKHUQ�ODWLWXGHV�

2YHUDOO��FOLPDWH�FKDQJH�LV�SUHGLFWHG�WR�OHDG�WR�LQFUHDVLQJ�
WHPSHUDWXUH��0HDQ�JOREDO�VXUIDFH�DLU�WHPSHUDWXUHV�DUH�
SUHGLFWHG�WR�LQFUHDVH�IURP�����WR������&�E\�WKH�HQG�RI�
WKH�FHQWXU\��%RWK�QLJKW�GD\�DQG�ZLQWHU�VXPPHU�DYHUDJH�
WHPSHUDWXUH�UDQJHV�DUH�OLNHO\�WR�VKULQN�DV�PLQLPXP�
WHPSHUDWXUHV�LQFUHDVH�PRUH�WKDQ�PD[LPXP�RQHV��DQG�
FRQWLQHQWDO�DQG�KLJK�ODWLWXGH�DUHDV�ZLOO�WHQG�WR�ZDUP�PRUH�
WKDQ�FRDVWDO�DQG�ORZHU�ODWLWXGH�DUHDV��%XUGRQ�DQG�RWKHUV�
������+DUYHOO�DQG�RWKHUV��������7KH�PDJQLWXGH�RI�WKHVH�
FKDQJHV�LV�H[SHFWHG�WR�YDU\�ERWK�WHPSRUDOO\�DQG�VSDWLDOO\�
�0F1XOW\�DQG�%RJJV�������

:DWHU�UHJLPH²:DWHU�LV�UHSRUWHG�WR�EH�RI�JUHDW�VLJQL¿FDQFH��
VHFRQG�RQO\�WR�WHPSHUDWXUH��ZKHQ�SURMHFWLQJ�SRWHQWLDO�HIIHFWV�
RI�FOLPDWH�FKDQJH��2YHUDEXQGDQFH�RI�ZDWHU��ODFN�RI�LW��DQG�
VHDVRQDOLW\�RI�LWV�DYDLODELOLW\�DOO�KDYH�VLJQL¿FDQW�LPSDFWV�
RQ�WKH�IRUHVW�SURFHVVHV�WKDW�JRYHUQ�WKH�RYHUDOO�KHDOWK�RI�
LQGLYLGXDO�RUJDQLVPV��3URMHFWLRQV�RI�RYHUDOO�UHVSRQVHV�WR�
UDLQIDOO�SDWWHUQ�YDU\�JUHDWO\��*HQHUDOL]DWLRQV�IRXQG�LQ�WKH�
OLWHUDWXUH�LQFOXGH�WKH�IROORZLQJ�

�� ,Q�WKH�6RXWK��LQWHQVH�SUHFLSLWDWLRQ�HYHQWV�KDYH�LQFUHDVHG�
RYHU�WKH�SDVW�����\HDUV��1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�
7HDP�������

�� 5LVLQJ�VHD�OHYHOV�KDYH�DOUHDG\�KDG�VLJQL¿FDQW�LPSDFWV�
RQ�FRDVWDO�DUHDV��DQG�WKHVH�LPSDFWV�ZLOO�OLNHO\�LQFUHDVH�
�1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�7HDP�������

0DOFROP�DQG�3LWHOND��������VXPPDUL]HG�WKH�HIIHFWV�RI�ZDWHU�
DV�IROORZV��IXWXUH�UHJLRQDO�VFDOH�SUHFLSLWDWLRQ�FKDQJHV�UHPDLQ�
SDUWLFXODUO\�GLI¿FXOW�WR�SUHGLFW��DQG�FKDQJHV�LQ�WKH�IUHTXHQF\�
DQG�VHYHULW\�RI�VWRUPV�DQG�RWKHU�H[WUHPH�ZHDWKHU�HYHQWV�
DUH�XQFHUWDLQ��:LJOH\��������2YHUDOO�WKHVH�FKDQJHV�ZLOO�
DSSHDU�DV�D�VKLIW�RI�FOLPDWLF�]RQHV�WRZDUGV�WKH�SROHV��ZDUPHU�
WHPSHUDWXUHV�ZLOO�UHDFK�IXUWKHU�QRUWK�LQ�WKH�8QLWHG�6WDWHV��
7KLV�ODVW�REVHUYDWLRQ�LQWURGXFHV�D�FULWLFDO�FRQFHUQ�ZKHQ�
GLVFXVVLQJ�FOLPDWH�FKDQJH��(FRORJLFDO�IDFWRUV�GR�QRW�IXQFWLRQ�
LQ�LVRODWLRQ��WKH\�LQWHUDFW�DQG�LQÀXHQFH�HDFK�RWKHU��7KLV�LV�
D�IDFW�HDVLO\�IRUJRWWHQ�ZKHQ�UHDGLQJ�WKH�OLWHUDWXUH��PXFK�RI�
ZKLFK�GLVFXVVHV�VLQJOH�IDFWRU�HIIHFWV�DW�D�YDULHW\�RI�VFDOHV��

&DUERQ�GLR[LGH�DQG�WUDFH�JDVHV²&DUERQ�GLR[LGH�LV�
URXWLQHO\�FLWHG�DV�D�SULPDU\�FDXVH�RI�JOREDO�ZDUPLQJ��7KH�
FRQVHQVXV�ZLWKLQ�WKH�VFLHQWL¿F�FRPPXQLW\��&RDNOH\�������
LV�WKDW�WKH�LQFUHDVH�LQ�FDUERQ�GLR[LGH�DQG�VKLIWLQJ�SHUFHQWDJH�
RI�WUDFH�JDVHV��R]RQH��FKORURÀXRURFDUERQV��QLWURJHQ�R[LGHV��
VXOIXU�R[LGHV��DQG�PHWKDQH��ZLOO�FRPELQH�WR�EULQJ�DERXW�
FRQWLQXLQJ�JOREDO�ZDUPLQJ��$OWKRXJK�WKLV�LV�JHQHUDOO\�
DJUHHG�WR�EH�DQ�DFFXUDWH�SURMHFWLRQ�RI�IXWXUH�FRQGLWLRQ��WKH�
VSDWLDO�UHODWLRQVKLSV�LQYROYHG�DUH�H[WUHPHO\�XQFHUWDLQ��DV�DUH�
SUHGLFWLRQV�RI�ZKHUH�WKH�HIIHFW�ZLOO�EH�VLJQL¿FDQW�

/LJKW²6RODU�UDGLDWLRQ�LV�WKH�VRXUFH�RI�HQHUJ\�IRU�PRVW�
WHUUHVWULDO�SURFHVVHV��DQG�DQ\WKLQJ�WKDW�DOWHUV�WKH�DPRXQW�
RI�UDGLDWLRQ�UHDFKLQJ�WKH�HDUWK¶V�VXUIDFH�PD\�DOWHU�FOLPDWH��
)OXFWXDWLRQV�LQ�VRODU�RXWSXW��YROFDQLF�HUXSWLRQV��DQG�RWKHU�
QDWXUDO�SHUWXUEDWLRQV�LQÀXHQFH�VRODU�LQSXW�WR�WKH�HDUWK¶V�
HQHUJ\�HQJLQH��DV�GR�FKDQJHV�LQ�ODQG�XVH�DQG�LQGXVWU\��7KH�
TXDOLW\�RI�OLJKW�DQG�WKH�GXUDWLRQ�RI�SKRWRSHULRG�KDYH�EHHQ�
VKRZQ�WR�DIIHFW�SODQWV�LQ�D�YDULHW\�RI�ZD\V��<HW�H[FHSW�WR�QRWH�
WKDW�JUHHQKRXVH�JDVVHV�FDQ�DIIHFW�WKH�TXDOLW\�RI�OLJKW��OLWWOH�
LV�VDLG�LQ�WKH�OLWHUDWXUH�DERXW�SRVVLEOH�IXWXUH�VKLIWV�LQ�OLJKW�
TXDOLW\��3KRWRSHULRG�LV�VHOGRP�GLVFXVVHG�DV�FKDQJLQJ�IRU�D�
JLYHQ�DUHD��(IIHFWV�RI�SKRWRSHULRG�RQO\�DSSHDU�WR�EH�QRWHG�DV�
VLJQL¿FDQW�ZLWKLQ�WKH�FRQWH[W�RI�RWKHU�IDFWRUV�WKDW�LQÀXHQFH�
SODQW�PLJUDWLRQV�DV�GHVFULEHG�EHORZ�

:LQG²,Q�WKH�HDUO\�����V��+HSWLQJ��������IRXQG�WKDW�
ZLQG��QRW�WHPSHUDWXUH�RU�UDLQIDOO��ZDV�WKH�SULPDU\�GULYHU�
RI�FOLPDWH�FKDQJH�LQ�*UHDW�%ULWDLQ��0RUH�UHFHQWO\��/HPPHQ�
DQG�:DUUHQ���������DOVR�GLVFXVVLQJ�FOLPDWH�FKDQJH�LQ�
*UHDW�%ULWDLQ��VXJJHVW�WKDW�D�ZDUPHU�FOLPDWH�PD\�EH�PRUH�
FRQGXFLYH�WR�H[WUHPH�ZLQG�HYHQWV�DQG�WKDW�WKHVH�PD\�LQ�WXUQ�
KDYH�FRQVHTXHQFHV�IRU�RWKHU�IRUHVW�GLVWXUEDQFHV��<DUZRRG�
�������VXJJHVWHG�WKDW�ZLQG�KDV�VLJQL¿FDQW�LPSDFWV��ERWK�
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GLUHFWO\�RU�LQGLUHFWO\��RQ�SODQWV�DQG�WKH�SHVWV�WKDW�DWWDFN�
WKHP��8QIRUWXQDWHO\��ZLWK�WKH�H[FHSWLRQ�RI�GLVFXVVLRQV�LQ�
WKH�FRQWH[W�RI�VWRUP�HYHQWV��ZLQG�LV�OLWWOH�GLVFXVVHG�LQ�WKH�
OLWHUDWXUH��DQG�ZH�IRXQG�QR�SURMHFWLRQV�RI�IXWXUH�ZLQG�HYHQWV�
LQ�WKH�6RXWK�

6RLO²6RLO�FKHPLFDO�SURSHUWLHV�GR�QRW�DSSHDU�WR�EH�GLUHFWO\�
DIIHFWHG�E\�FOLPDWH�FKDQJH��WKHLU�RQO\�FRQWULEXWLRQ�WR�FOLPDWH�
FKDQJH�EHLQJ�D�FRPSOH[�RI�VHFRQGDU\�HIIHFWV��+RZHYHU��LW�
LV�JHQHUDOO\�UHFRJQL]HG�WKDW�DV�DLU�WHPSHUDWXUH�LQFUHDVHV�VR�
GRHV�VRLO�WHPSHUDWXUH��6RLO�ZDUPLQJ�LQ�FRQMXQFWLRQ�ZLWK�
GURXJKW�LV�D�PDMRU�FRQFHUQ�EHFDXVH�LW�SUHGLVSRVHV�URRWV�
DQG�URRWOHWV�WR�PRUWDOLW\��ZKHWKHU�RU�QRW�URRW�URWWLQJ�IXQJL�
DUH�LQYROYHG��/RFDOL]HG�DQG�RIWHQ�VKRUW�WHUP�VKLIWV�LQ�WKH�
DOEHGR�DUH�SUHGLFWHG�LI�VRLO�ZDUPLQJ�UHVXOWV�LQ�WKH�IDLOXUH�
RI�YHJHWDWLYH�FRYHU��EXW�SUHGLFWLRQV�DUH�QRW�VSDWLDOO\�H[SOLFLW�
HLWKHU�DV�WR�VL]H�RU�ORFDWLRQ�

5DWHV�RI�VRLO�PLQHUDOL]DWLRQ��DFLGL¿FDWLRQ��QLWUL¿FDWLRQ��
DQG�FDUERQ�VHTXHVWUDWLRQ�DUH�DOO�SURFHVVHV�WKDW�DUH�FOHDUO\�
LQÀXHQFHG�E\�FOLPDWH�FKDQJH��EXW�JHQHUDOO\�WKHVH�HIIHFWV�DUH�
PRUH�DIIHFWHG�E\��DQG�VXEVHTXHQWO\�LQÀXHQFH��WKH�ORFDO�ELRWD�

0L[HG�HGDSKLF�HIIHFW�SURMHFWLRQV²$�YDULHW\�RI�SURMHFWLRQV�
KDYH�EHHQ�PDGH�IRU�FRPSRXQGHG�HGDSKLF�IDFWRUV��IRXU�DUH�
EULHÀ\�QRWHG�EHORZ��

�� ,QFUHDVHG�IUHTXHQF\�RI�H[WUHPH�ZHDWKHU�HYHQWV��6FKHUP�
�����

�� ,QFUHDVHG�IUHTXHQF\�DQG�LQWHQVLW\�RI�GURXJKW�RFFXUULQJ�
XQGHU�ZDUPHU�WHPSHUDWXUHV��%UHVKHDUV�DQG�RWKHUV������

�� 0RUH�IUHTXHQW�ZLQWHU�ZDWHUORJJLQJ�UHVXOWLQJ�IURP�
LQFUHDVHG�ZLQWHU�UDLQIDOO��%URDGPHDGRZ�DQG�5D\������

�� ,QFUHDVHG�GXUDWLRQ�RI�VXQVKLQH�UHVXOWLQJ�IURP�FKDQJHV�LQ�
WHPSHUDWXUH�DQG�KXPLGLW\�ZKLFK�LQ�WXUQ�OHDG�WR�UHGXFHG�
VXPPHU�FORXG�FRYHU��%URDGPHDGRZ�DQG�5D\�������

,03$&76�21�3(676�$1'�,1',9,'8$/�
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&OLPDWH�LV�WKH�VLQJOH�PRVW�LPSRUWDQW�IDFWRU�GHWHUPLQLQJ�WKH�
GLVWULEXWLRQ�RI�PDMRU�YHJHWDWLRQ�W\SHV�DQG�LQGLYLGXDO�VSHFLHV�
�0DOFROP�DQG�3LWHOND�������

([WUDSRODWLQJ�WKH�SK\VLFDO�HIIHFWV�RI�FOLPDWH�FKDQJH�WR�WKH�
SRWHQWLDO�ELRORJLFDO�HFRORJLFDO�HIIHFWV�WKDW�WKH\�HQJHQGHU�
LV�RIWHQ�SUREOHPDWLF��7KH�VLPSOH�GHVFULSWLRQ�LV�WKDW�DV�WKH�
FOLPDWH�ZDUPV��VRXWKHUQ�IRUHVWV�ZLOO�PLJUDWH�QRUWKZDUG�
DQG�XSZDUG��DVVXPLQJ�WKDW�KLJKHU�HOHYDWLRQ�VLWHV�EHFRPH�
DYDLODEOH���DQG�ZLOO�GLVSODFH�D�SRUWLRQ�RI�WKH�WHPSHUDWH�
PL[HG�KDUGZRRG�IRUHVW��7KH�WHPSHUDWH�PL[HG�KDUGZRRG�

IRUHVW�LQ�LWV�WXUQ�ZLOO�PLJUDWH��GLVSODFLQJ�SDUW�RI�WKH�QRUWKHUQ�
ERUHDO�IRUHVW��$OWKRXJK�WKLV�SUHVHQWV�DQ�HDV\�WR�XQGHUVWDQG�
JHQHUDOL]DWLRQ��LW�PDVNV�DQ�H[WUHPHO\�FRPSOH[�UHDOLW\�

)RUHVWV�DUH�QRW�H[SHFWHG�WR�PLJUDWH�DV�FRKHVLYH�XQLWV��
$OWKRXJK�GULYHQ�E\�D�VHW�RI�LQGLYLGXDO�SK\VLFDO�SDUDPHWHUV��
PLJUDWLRQ�ZLOO�PRUH�OLNHO\�UHVSRQG�GLUHFWO\�DW�WKH�VSHFLHV�
DQG�LQGLYLGXDO�SODQW�OHYHO��QRW�DW�WKH�DVVRFLDWLRQ��HFRV\VWHP��
RU�RWKHU�HFRORJLFDO�OHYHO�RI�RUJDQL]DWLRQ��'LIIHUHQW�VSHFLHV�
�DQG�GLIIHUHQW�LQGLYLGXDOV�HYHQ�ZLWKLQ�D�VSHFLHV��ZLOO�UHDFW�
LQ�SRWHQWLDOO\�YHU\�GLIIHUHQW�ZD\V�WR�WKH�YDULRXV�VWLPXOL�
JHQHUDWHG�E\�FOLPDWH�FKDQJH��7KH�UHVSRQVHV�RI�HFRV\VWHPV�
FDQ�RQO\�EH�SUHGLFWHG�E\�XQGHUVWDQGLQJ�WKH�EHKDYLRU�RI�WKHLU�
FRQYHUJHQW�SURSHUWLHV�DQG�WKH�XQLTXH�FKDUDFWHULVWLFV�DQG�
UHVSRQVHV�RI�LQGLYLGXDO�VSHFLHV��0DOFROP�DQG�3LWHOND�������

2Q�WKH�SRVLWLYH�VLGH��LQFUHDVLQJO\�VRSKLVWLFDWHG�FRPSXWHU�
PRGHOV�KDYH�EHHQ�GHYHORSHG�WKDW�LQFRUSRUDWH�PRUH�
IXQGDPHQWDO�HFRORJLFDO�PHFKDQLVPV��+RZHYHU��HYHQ�WKHVH�
QHZHU�PRGHOV�FDQQRW�\HW�SUHGLFW�ZLWK�DFFXUDF\�ZKDW�KDSSHQV�
DV�WKH�FOLPDWH�LV�FKDQJLQJ��0DOFROP�DQG�3LWHOND�������

1HYHUWKHOHVV��ZH�KDYH�VRPH�FOHDU�UHSRUWV�RI�REVHUYHG�
UHVSRQVHV�WR�FOLPDWH�FKDQJH��$Q�DYHUDJH���&�LQFUHDVH�LQ�
DYHUDJH�WHPSHUDWXUH�LV�UHSRUWHG�WR�LQFUHDVH�SODQW�JURZWK�
DQG�OHQJWKHQ�WKH�JURZLQJ�VHDVRQ��%XGEUHDN�RI�TXDNLQJ�
DVSHQ��3RSXOXV�WUHPXORLGHV��LV�UHSRUWHG�WR�EH����GD\V�HDUOLHU�
WKDQ�D�FHQWXU\�DJR�LQ�$OEHUWD��&DQDGD��DQG�EXGEUHDN�RI�
ZKLWH�VSUXFH��3LFHD�JODXFD��LV�HDUOLHU�LQ�2QWDULR��/HPPHQ�
DQG�:DUUHQ��������*URXQG�EDVHG�PRQLWRULQJ�HIIRUWV�LQ�
(XURSH�GRFXPHQWHG�DQ����GD\�LQFUHDVH�LQ�JURZLQJ�VHDVRQ�
OHQJWK�RYHU�D����\HDU�SHULRG��0DOFROP�DQG�3LWHOND��������
%HFDXVH�WHPSHUDWXUH�FDQ�DIIHFW�HFRV\VWHPV�LQ�PDQ\�
GLIIHUHQW�ZD\V�DQG�EHFDXVH�WKHUH�DUH�PXOWLSOH�SDWKZD\V�IRU�
IHHGEDFN�DQG�LQWHUDFWLRQ��HYDOXDWLQJ�RU�SUHGLFWLQJ�WKH�HIIHFWV�
RI�WHPSHUDWXUH�LQFUHDVHV�LV�QRW�VLPSOH��1RW�VXUSULVLQJO\��
SXEOLVKHG�UHVXOWV�KDYH�EHHQ�PL[HG��0DOFROP�DQG�3LWHOND�
�������

7KH�VL]H�RI�SODQW�RUJDQV�DW�PXOWLSOH�VFDOHV�PD\�LQFUHDVH�DV�D�
UHVSRQVH�WR�HOHYDWHG�OHYHOV�RI�FDUERQ�GLR[LGH��,QFUHDVHG�DUHD�
SHU�OHDI��OHDI�WKLFNQHVV��QXPEHU�RI�OHDYHV��OHDI�DUHD�SHU�SODQW��
DQG�GLDPHWHU�RI�VWHPV�DQG�EUDQFKHV�KDYH�DOO�EHHQ�REVHUYHG�
XQGHU�LQFUHDVHG�FDUERQ�GLR[LGH��(QKDQFHG�SKRWRV\QWKHVLV��
LQFUHDVHG�ZDWHU�XVH�HI¿FLHQF\��DQG�UHGXFHG�GDPDJH�IURP�
R]RQH�DUH�DOVR�UHSRUWHG�DV�UHVSRQVHV�WR�LQFUHDVHG�FDUERQ�
GLR[LGH��*DUUHWW�DQG�RWKHUV�������

'LVHDVH�DQG�,QVHFW�5LVNV��$EVHQW�&OLPDWH�&KDQJH

7KH�VHFRQG�SHULRGLF�1DWLRQDO�,QVHFW�DQG�'LVHDVH�5LVN�
0DS��FRPSOHWHG�LQ�������SUHVHQWV�D�VWUDWHJLF�DVVHVVPHQW�
RI�SRWHQWLDO�WUHH�PRUWDOLW\�UHVXOWLQJ�IURP�PDMRU�LQVHFWV�
DQG�GLVHDVHV��7KLV�LV�WKH�GH¿QLWLYH�VRXUFH�DW�WKH�SUHVHQW�
WLPH�IRU�SURMHFWHG�LQVHFW��DQG�GLVHDVH�FDXVHG�PRUWDOLW\�





���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

=DGRFNV��������$OWKRXJK�WKH�QXPEHU�RI�UHFHQW�DWWULEXWLRQV�
RI�SDWKRV\VWHP�VKLIWV�UHVXOWLQJ�IURP�FOLPDWH�FKDQJH�LV�
LQFUHDVLQJ��¿HOG�UHVHDUFK�LV�SODJXHG�E\�WKH�ORQJ�WHUP�QDWXUH�
RI�FOLPDWH�FKDQJH��ZKLFK�LV�PXFK�PRUH�FRPSOLFDWHG�WKDQ�WKH�
VKLIWV�LQ�ZHDWKHU�WKDW�KDYH�EHHQ�PRUH�FRPPRQO\�VWXGLHG�LQ�
WKH�SDVW��&RDNOH\�������

+RVW�SHVW�LQWHUDFWLRQV�ZLOO�EH�DIIHFWHG�E\�FOLPDWH�FKDQJH�
LQ�VLPLODU�ZD\V�DV�RWKHU�SODQWV�DQG�DQLPDOV��,Q�WKH�PRVW�
VLPSOLVWLF�VFHQDULR��SHVW�VSHFLHV�PLJUDWLRQV�ZLOO�JHQHUDOO\�
IROORZ�WKH�PLJUDWLRQ�RI�WKHLU�SUHIHUUHG�KRVWV��$OO�RI�WKH�
VDPH�HFRORJLFDO�HOHPHQWV�DIIHFWLQJ�WKH�KRVWV�LQ�WKH�QHZ�
HQYLURQPHQW�ZLOO�LPSDFW�WKH�SHVWV�WKHPVHOYHV��7HPSHUDWXUH��
DYDLODEOH�ZDWHU��TXDOLW\�DQG�GXUDWLRQ�RI�OLJKW��DLU�TXDOLW\��VRLO�
FRQGLWLRQ��DQG�RWKHU�IDFWRUV�ZLOO�DIIHFW�WKHLU�SK\VLRORJLFDO�DQG�
HFRORJLFDO�UHVSRQVHV��,Q�DGGLWLRQ��WKH�FRQGLWLRQ�DQG�SRVVLEO\�
DOWHUHG�SK\VLRORJ\�RI�WKH�KRVW�LQ�LWV�QHZ�HQYLURQPHQW�ZLOO�
LQÀXHQFH�WKH�QHZ�KRVW�SHVW�LQWHUDFWLRQ�

'LVHDVH�HYROXWLRQ�LV�DQRWKHU�IDFWRU�WKDW�SUHVHQWV�
FRPSOLFDWLRQV�ZKHQ�SUHGLFWLQJ�WKH�PLJUDWLRQ�RI�GLVHDVHV�LQWR�
QHZ�DUHDV��UDWHV�DUH�GHWHUPLQHG�E\�WKH�QXPEHU�RI�JHQHUDWLRQV�
RI�UHSURGXFWLRQ�SHU�WLPH�LQWHUYDO��DORQJ�ZLWK�WKH�KHULWDELOLW\�
RI�WUDLWV�UHODWHG�WR�¿WQHVV�XQGHU�WKH�QHZ�FOLPDWH�VFHQDULR�
�*DUUHWW�DQG�RWKHUV��������

$�IHZ�UHFHQW�SXEOLFDWLRQV�KDYH�IRFXVHG�RQ�WKH�QHHG�WR�
FRQVLGHU�PLFURFOLPDWH�IDFWRUV�DV�EHLQJ�LPPHGLDWHO\�UHOHYDQW�
ZKHQ�GHVFULELQJ�SHVW�KRVW�LQWHUDFWLRQV��7KLV�LV�D�OLWWOH�VWXGLHG�
DUHD�GXH�WR�WKH�FRPSOH[LW\�LQKHUHQW�LQ�LVRODWLQJ�PLFUR�HIIHFWV�
LQ�D�PDFUR�VFDOH�HFRV\VWHP�

7HPSHUDWXUH�HIIHFWV�RQ�GLVHDVHV²*UDGXDO�ZDUPLQJ�
ZRXOG�SUREDEO\�OHDG�WR�D�JHQHUDO�QRUWKHUO\�VKLIW�LQ�VHDVRQDO�
FOLPDWLF�UHJLPHV��ZKLFK�LQ�WXUQ�ZRXOG�DIIHFW�WKH�UDQJH�RI�
RDN��4XHUFXV�VSS����VRPHWLPHV�DGYHUVHO\�DQG�VRPHWLPHV�
IDYRUDEO\��%UDVLHU�DQG�6FRWW��������1HZ�GLVHDVH�FRPSOH[HV�
PD\�DULVH�DQG�VRPH�GLVHDVHV�PD\�FHDVH�WR�EH�HFRQRPLFDOO\�
LPSRUWDQW�LI�ZDUPLQJ�FDXVHV�D�SROHZDUG�VKLIW�RI�DJURFOLPDWLF�
]RQHV�DQG�KRVW�SODQWV�PLJUDWH�EH\RQG�WKHLU�FXUUHQW�UDQJHV��
3DWKRJHQV�ZRXOG�IROORZ�WKH�PLJUDWLQJ�KRVWV�DQG�PD\�
LQIHFW�UHPQDQW�YHJHWDWLRQ�RI�QDWXUDO�SODQW�FRPPXQLWLHV�QRW�
SUHYLRXVO\�H[SRVHG��&RDNOH\�DQG�RWKHUV�������

7KH�JHRJUDSKLF�UDQJH�RI�IXQJDO�SDWKRJHQV�DUH�WR�VRPH�H[WHQW�
GHWHUPLQHG�E\�WKH�WHPSHUDWXUH�UDQJHV�RYHU�ZKLFK�WKH\�FDQ�
JURZ��/RQVGDOH�DQG�*LEEV��������%UDVLHU�DQG�6FRWW��������
IRXQG�WKDW�WKH�JURZWK�DQG�GHYHORSPHQW�RI�PDQ\�IXQJL�
ZLWKLQ�WKH�KRVW�PD\�RIWHQ�EH�IDYRUHG�E\�FOLPDWH�ZDUPLQJ��
DQG�WKH�FRQGLWLRQV�WKDW�SUHYDLO�ZKHQ�IXQJL�DUULYH�DW�WKH�
KRVW�VXUIDFH�DUH�RIWHQ�FULWLFDO�IRU�GLVHDVH�HVWDEOLVKPHQW��
WKH\�DOVR�REVHUYHG�WKDW�WKH�HIIHFWV�RI�WHPSHUDWXUH�RQ�WKH�
GHYHORSPHQW�DQG�SRSXODWLRQ�G\QDPLFV�RI�PDQ\�SRWHQWLDO�
RDN�GLVHDVHV�KDYH�EHHQ�OLWWOH�UHVHDUFKHG�DQG�WKH\�LGHQWL¿HG�
WKH�GLI¿FXOWLHV�LQYROYHG��1HYHUWKHOHVV��WKH\�SUHGLFWHG�WKDW�

DV�ZDUPLQJ�LQFUHDVHV�LQ�(XURSH��D�URRW�URW�GLVHDVH��FDXVHG�
E\�3K\WRSKWKRUD�FLQQDPRPL��ZLOO�H[WHQG�LWV�QRUWKZDUG�
UDQJH��VXUYLYH�ZLQWHUV�EHWWHU�LQ�URRW�V\VWHPV��VKRZ�LQFUHDVHG�
VSUHDG�ZLWKLQ�WKH�KRVW��KDYH�JUHDWHU�LQIHFWLRQ�IUHTXHQF\�RI�
QHZ�KRVWV��DQG�FDXVH�PDUNHGO\�PRUH�UDSLG�KRVW�GHFOLQH�DQG�
PRUWDOLW\��

2WKHU�DXWKRUV�FRQFXU�ZLWK�WKH�SUHGLFWLRQV�RI�%UDVLHU�DQG�
6FRWW���������&KDNUDERUW\�DQG�RWKHUV��������SRLQW�RXW�WKDW�
FKDQJHV�LQ�WHPSHUDWXUH�ZLOO�DOWHU�KRVW�SODQW�SK\VLRORJ\�
DQG�WKXV�KRVW�UHVLVWDQFH�WR�SHVWV��%URDGPHDGRZ�DQG�5D\�
�������DGG�WKDW�LQFUHDVHG�WHPSHUDWXUHV�ZLOO�UHVXOW�LQ�KLJKHU�
HYDSRWUDQVSLUDWLRQ��$QG�%XUGRQ�DQG�RWKHUV��������UHLWHUDWH�
WKDW�ZKHQ�ZH�WXUQ�WR�WKH�LPSDFW�RI�WKH�PRUH�XQSUHGLFWDEOH�
DVSHFWV�RI�JOREDO�FOLPDWH�FKDQJH�RQ�WKH�SDWKRJHQV�
WKHPVHOYHV��ZH�ZLOO�OLNHO\�VHH�VLJQL¿FDQW�FKDQJHV�LQ�KRVW�
SDWKRJHQ�LQWHUDFWLRQV�RYHU�WLPH��ZKLFK�DUH�OLNHO\�LQ�ERWK�
GLUHFWLRQV��LQFUHDVH�DQG�GHFUHDVHG�DFWLYLW\��

,QFUHDVHG�VRLO�WHPSHUDWXUH�KDV�EHHQ�VKRZQ�WR�KDYH�QHJDWLYH�
HIIHFWV�RQ�SODQW�URRWV��5HGPRQG��������UHSRUWHG�WKDW�LQ�
D����\HDU�ROG�VWDQG��\HOORZ�ELUFK��%HWXOD�DOOHJKDQLHQVLV��
URRWOHWV�ZLWK�D�QRUPDO�EDFNJURXQG�PRUWDOLW\�UDWH�RI�DERXW���
SHUFHQW�VXIIHUHG����SHUFHQW�URRW�PRUWDOLW\�ZKHQ�DYHUDJH�VRLO�
WHPSHUDWXUH�LQFUHDVHG���&�DQG����SHUFHQW�URRW�PRUWDOLW\�LI�
WKH�WHPSHUDWXUH�DYHUDJH�LQFUHDVHG���&��7KH\�DOVR�UHSRUWHG�
D�FKDQJH�LQ�PLFURELDO�SRSXODWLRQ�DQG�D�FKDQJH�LQ�WKH�
GHYHORSPHQW�RI�P\FRUUKL]DH��WKH�V\PELRWLF�DVVRFLDWLRQV�
EHWZHHQ�¿QH�IHHGHU�URRWV�RI�SODQWV�DQG�URRW�LQKDELWLQJ�IXQJL��

%HFDXVH�RI�WKHLU�UDSLG�UHVSRQVH�WR�VPDOO�HQYLURQPHQWDO�
FKDQJHV��SDWKRJHQV�PD\�SURYLGH�JRRG�HDUO\�ZDUQLQJ�RI�
LPSHQGLQJ�FOLPDWH�FKDQJH��7KH�GDPDJH�WKUHVKROG�IURP�D�
GLVHDVH�PD\�DOVR�FKDQJH�LQ�D�QHZ�JHRJUDSKLFDO�ORFDWLRQ�
�&KDNUDERUW\�DQG�RWKHUV�������

7HPSHUDWXUH�HIIHFWV�RQ�LQVHFW�SHVWV²+LJKHU�DLU�
WHPSHUDWXUHV�FRPPRQO\�HQKDQFH�WKH�JHQHUDO�DFWLYLW\��
SRSXODWLRQ�VL]H��DQG�SRWHQWLDO�IRU�GLVSHUVDO�RI�LQVHFW�SHVWV��
+LJKHU�WHPSHUDWXUHV�FRXOG�OHDG�WR�JUHDWHU�RYHUZLQWHULQJ�
SRSXODWLRQ�VL]H��LQFUHDVHG�OHQJWK�RI�ÀLJKW�VHDVRQ��DQG�
OHQJWK�RI�GDLO\�ÀLJKW�SHULRGV��%UDVLHU�DQG�6FRWW��������
&RQWLQXHG�FOLPDWH�FKDQJH��DQG�SDUWLFXODUO\�ZDUPLQJ��ZRXOG�
KDYH�D�GUDPDWLF�LPSDFW�RQ�SHVW�LQVHFW�VSHFLHV��$V�FROG�
EORRGHG�RUJDQLVPV��WKH\�KDYH�D�OLIH�KLVWRU\�WKDW�KLQJHV�RQ�
WHPSHUDWXUH��WKHUPDO�KDELWDW�ODUJHO\�VHWV�WKH�ERXQGDULHV�RI�
WKHLU�JHRJUDSKLF�GLVWULEXWLRQ��/RJDQ�DQG�RWKHUV��������

([WHQGHG�SHULRGV�RI�ZDUP�ZHDWKHU�FDQ�IDYRU�WKH�
GHYHORSPHQW�RI�LQVHFW�SHVWV�ERWK�GLUHFWO\�DQG�LQGLUHFWO\��
:DUP�WHPSHUDWXUHV�FDQ�DFFHOHUDWH�WKH�GHYHORSPHQW�RI�
LQVHFW�SRSXODWLRQV�E\�UHGXFLQJ�WKH�WLPH�QHHGHG�IRU�OLIH�
F\FOH�FRPSOHWLRQ��,QGLUHFW�HIIHFWV�FDQ�EH�WKH�UHVXOW�RI�
FKDQJHV�LQ�WKH�KRVW�SODQW��RU�FDQ�EH�SURGXFHG�E\�GHFRXSOLQJ�
UHODWLRQVKLSV�ZLWK�QDWXUDO�HQHPLHV��0DPOVWURP�DQG�5DIID�
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�������,Q�VRPH�FLUFXPVWDQFHV��ZDUPHU�WHPSHUDWXUHV�FRXOG�
DFWXDOO\�LQKLELW�LQVHFW�DFWLYLW\�RU�GLVUXSW�WKH�EXLOGXS�RI�
SRSXODWLRQV��DOWKRXJK�ZDUPHU�ZLQWHUV�ZRXOG�LQFUHDVH�
RYHUZLQWHU�VXUYLYDO�RI�VRPH�LQVHFW�SHVWV��UHGXFHG�VQRZ�FRYHU�
FRXOG�LQFUHDVH�WKH�ZLQWHU�PRUWDOLW\�RI�RWKHUV��%XUGRQ�DQG�
RWKHUV��������(QHPLHV�RI�LQVHFW�SHVWV�ZRXOG�DOVR�EH�DIIHFWHG�
E\�FOLPDWH�FKDQJH��EXW�WKHVH�HIIHFWV�DUH�JHQHUDOO\�XQNQRZQ�
DQG�UHTXLUH�PRUH�UHVHDUFK��,I�ZDUPHU�WHPSHUDWXUHV�IDYRU�
SUHGDWRUV�DQG�SDUDVLWRLGV��WKHVH�QDWXUDO�HQHPLHV�RI�SHVWV�
ZLOO�H[KLELW�JUHDWHU�FRQWURO�RI�WKRVH�SHVW�VSHFLHV��&RQYHUVHO\��
LI�ZDUPHU�WHPSHUDWXUHV�GLVUXSW�RU�GHFUHDVH�SUHGDWRU�DQG�
SDUDVLWRLG�SRSXODWLRQV��SHVW�SRSXODWLRQV�ZLOO�JURZ�PRUH�
TXLFNO\�DQG�ZLOO�SHUVLVW�DW�KLJKHU�OHYHOV�IRU�ORQJHU�SHULRGV�RI�
WLPH�

$YDLODEOH�ZDWHU�HIIHFWV²*LOPRXU��������LGHQWL¿HG�WZR�
RSSRVLWH�ZDWHU�UHODWHG�FRQGLWLRQV�WKDW�FDXVH�VLJQL¿FDQW�
LPSDFWV�RQ�WUHHV��'URXJKW�FRQGLWLRQV�KDYH�EHHQ�VKRZQ�
WR�EH�WKH�FDXVH�RI�YDULRXV�GLVRUGHUV�ZLWK�RU�ZLWKRXW�DQ\�
DVVRFLDWHG�IXQJDO�SDWKRJHQ��$QG��VDWXUDWHG�VRLO�KDV�EHHQ�
IRXQG�WR�FDXVH�GLVRUGHUV�LQ�PDQ\�SODQWV��7KXV��ERWK�H[WUHPHV�
LQ�ZDWHU�DYDLODELOLW\�KDYH�EHHQ�VKRZQ�WR�QHJDWLYHO\�DIIHFW�
WUHHV��6DWXUDWHG�VRLOV��DOWKRXJK�EHLQJ�VRPHZKDW�GH¿FLHQW�
LQ�R[\JHQ��DSSHDU�DOVR�WR�KDYH�DOWHUHG�FKHPLVWU\�IURP�
VLPLODU�GULHU�VRLOV��*DUUHWW�DQG�RWKHUV��������IRXQG�WKDW�HYHQ�
ZLWKRXW�WKH�DGGHG�LPSHWXV�RI�FOLPDWH�FKDQJH�WKH�LQWHUDFWLRQ�
RI�SUHFLSLWDWLRQ�DQG�GLVHDVH�LV�RI�SULPDU\�LPSRUWDQFH�IRU�
SUHGLFWLQJ�GLVHDVH�VHYHULW\��

%URDGPHDGRZ�DQG�5D\��������IRXQG�WKDW�LQFUHDVHG�ZLQWHU�
UDLQIDOO�OHDGV�WR�PRUH�IUHTXHQW�ZLQWHU�ZDWHUORJJLQJ�RI�VRLO�
DQG��LQ�VRPH�FLUFXPVWDQFHV��WR�¿QH�URRW�GHDWK�H[WHQGLQJ�
LQWR�WKH�VRLO�VXUIDFH�KRUL]RQV��7KLV�LQ�WXUQ�H[DFHUEDWHV�WKH�
HIIHFWV�RI�VXEVHTXHQW�VXPPHU�GURXJKW��%ODFN�DQG�RWKHUV�
�������DVVRFLDWHG�6ZLVV�QHHGOH�FDVW�GLVHDVH��3KDHRFU\SWRSXV�
JlXPDQQLL��ZLWK�VSULQJ�DQG�VXPPHU�QHHGOH�ZHWQHVV��DV�ZHOO�
DV�ZLQWHUWLPH�WHPSHUDWXUHV��

%HFDXVH�PRVW�SODQW�SDUDVLWLF�IXQJL�DUH�EHOLHYHG�WR�UHTXLUH�
IUHH�ZDWHU�IRU�VSRUH�JHUPLQDWLRQ��PLFURFOLPDWH�RI�OHDI�
VXUIDFHV�LV�DQ�LPSRUWDQW�FRQVLGHUDWLRQ��7KH�LPSRUWDQW�
VRXUFHV�RI�IUHH�ZDWHU�IRU�IROLDJH�GLVHDVHV�DUH�UDLQ��IRJ��
FRQGHQVHG�ZDWHU��DQG�JXWWDWLRQ�ZDWHU��<DUZRRG��������
IRXQG�OLWWOH�JHUPLQDWLRQ�ZKHQ�WKH�UHODWLYH�KXPLGLW\�IHOO�
EHORZ����SHUFHQW�DQG�FDWHJRUL]HG�IROLDJH�GLVHDVHV�E\�
WKHLU�UHTXLUHPHQWV�IRU�ZDWHU�LQ�WKH�SK\OORVSKHUH�GXULQJ�
WKH�LQIHFWLRQ�VWDJH��EXW��LQVWHDG�RI�SUHVHQWLQJ�D�EURDG�
FDWHJRUL]DWLRQ�RI�WKLV�HIIHFW��IRFXVHG�DWWHQWLRQ�RQ�UXVW�IXQJL�
�VSHFL¿FDOO\�WKHLU�XUHGLRVSRUH�VWDJH���

/HPPHQ�DQG�:DUUHQ��������HPSKDVL]H�WKDW�IRUHVW�
FKDUDFWHULVWLFV�DQG�DJH�FODVV�VWUXFWXUH�DOVR�DIIHFW�KRZ�
IRUHVWV�UHVSRQG�WR�FKDQJHV�LQ�PRLVWXUH��QRWLQJ�WKDW�PDWXUH�
IRUHVWV��ZLWK�ZHOO�HVWDEOLVKHG�URRW�V\VWHPV��DUH�OHVV�
VHQVLWLYH�WR�FKDQJHV�LQ�PRLVWXUH�WKDQ�\RXQJHU�IRUHVWV�DQG�

SRVW�GLVWXUEDQFH�VWDQGV²DW�OHDVW�LQ�WKH�VKRUW�UXQ��7KH\�
DGG�WKDW�GLIIHUHQW�VSHFLHV�KDYH�GLIIHUHQW�GURXJKW�WROHUDQFH��
ZKLFK�DOVR�PXVW�EH�FRQVLGHUHG��$QG�/RQVGDOH�DQG�*LEEV�
�������UHPLQG�XV�WKDW�FOLPDWH�FKDQJH�ZLWK�LWV�DVVRFLDWHG�
FKDQJH�LQ�IUHTXHQF\�RI�VXPPHU�GURXJKWV�ZRXOG�DOWHU�WKH�
VWDELOLW\�RI�DVVRFLDWLRQV�EHWZHHQ�WUHH�VSHFLHV�DQG�YDULRXV�
PHPEHUV�RI�WKHLU�QRQ�GLVHDVH�IXQJDO�DVVRFLDWLRQV²UHVXOWLQJ�
LQ�DQ�RXWEUHDN�RI�GLVHDVH�LQ�SODFH�RI�FRH[LVWHQFH��RU�LQ�VRPH�
FLUFXPVWDQFHV�PXWXDOLVP�

+DQVRQ�DQG�RWKHUV��������IRXQG�WKDW�WKH�LPSDFW�RI�SRWHQWLDO�
FKDQJHV�LQ�GURXJKW�RU�SUHFLSLWDWLRQ�UHJLPHV�ZLOO�QRW�RQO\�
GHSHQG�RQ�WKH�SUHGLFWHG�VFHQDULR�RI�FKDQJH��EXW�DOVR�RQ�WKH�
W\SH�RI�IRUHVW�HFRV\VWHP�DQG�WKH�FOLPDWH�FRQGLWLRQV�WR�ZKLFK�
LW�LV�FXUUHQWO\�DGDSWHG��7KH\�FRQFOXGH�E\�VXPPDUL]LQJ�VL[�
UHDVRQV�ZK\�IRUHVWV�ZRXOG�QRW�H[KLELW�FDWDVWURSKLF�GLHEDFN�
XQGHU�WKH�LQÀXHQFH�RI�FOLPDWH�FKDQJH��LQFOXGLQJ�GURXJKW��
DQG�WKH�SUHGLFWLRQ�WKDW�WKH�UHSODFHPHQW�RI�IRUHVWV�E\�IDVWHU�
JURZLQJ�WUHHV�ZLOO�EH�JUDGXDO��/RHKOH�������

*HQHUDOO\�VSHDNLQJ��DQ\�SUHFLSLWDWLRQ�UHJLPH�WKDW�VWUHVVHV�
KRVW�WUHHV��ZKHWKHU�LW�LV�WRR�OLWWOH�RU�WRR�PXFK�PRLVWXUH��ZLOO�
PDNH�WKHP�PRUH�VXVFHSWLEOH�WR�LQVHFW�DWWDFN�

:LQG�HIIHFWV²<DUZRRG��������FLWHV�ZLQG�DV�EHLQJ�D�VHULRXV�
PRGL¿HU�RI�ZDWHU�UHODWLRQV�DQG�VXJJHVWV�WKDW�ZLQG�FRPPRQO\�
SUHYHQWV�WKH�IRUPDWLRQ�RI�GHZ��DQG�FDXVHV�UDLQGURSV�RU�
GHZ�WR�HYDSRUDWH�PRUH�UDSLGO\�WKDQ�WKH\�ZRXOG�LQ�VWLOO�DLU��
%URDGPHDGRZ�DQG�5D\��������QRWH�WKDW�DQ�LQFUHDVH�LQ�WKH�
QXPEHU�RI�VWRUPV�PD\�PDNH�ZRRGODQGV�PRUH�YXOQHUDEOH�WR�
ZLQG�GDPDJH�

/LJKW�HIIHFWV²)XQJL�SUHIHUHQWLDOO\�JURZ�ZKHQ�WKH�VN\�
LV�FORXG\�DQG�DUH�WKHUHIRUH�DFWLYH�PDLQO\�RQ�VKDGHG�SDUWV�
RI�WKH�SODQW�RU�LQ�QRQ�LUUDGLDWHG�DQJOHV�RI�WKH�HFRV\VWHP��
3DWKRJHQLF�IXQJL�DUH�DGGLWLRQDOO\�SURWHFWHG�ZKHQ�JURZLQJ�
SDUWO\�RU�FRPSOHWHO\�ZLWKLQ�WKH�KRVW¶V�WLVVXH��0DQQLQJ�DQG�
YRQ�7LHGHPDQQ�������

7KH�JUHDW�VLJQL¿FDQFH�RI�OLJKW�HVSHFLDOO\�LQ�WKH�QHDU�
XOWUDYLROHW�EDQG��89�$��RQ�IXQJDO�VSRUXODWLRQ�KDV�EHHQ�
UHFRJQL]HG�VLQFH�WKH�¿UVW�VWXGLHV�ZHUH�SHUIRUPHG�RQ�WKLV�
SKHQRPHQRQ�LQ�WKH�����V��+XPSKUH\��������UHSRUWV�WKDW�
H[SRVXUH�WR�OLJKW�VWLPXODWHG�VSRUXODWLRQ�LQ����RI����VSHFLHV�
RI�IXQJL�WHVWHG��PRVW�UHTXLUHG�OLJKW�IRU�WKH�LQLWLDWLRQ�RI�
VSRUXODWLRQ��6SRUXODWLRQ�ZDV�QRW�LQKLELWHG�LQ�DQ\�RI�WKH�
����IXQJDO�VWUDLQV�WHVWHG�ZKHQ�H[SRVHG�WR�OLJKW��+RZHYHU��
HQKDQFHG�89�%�UDGLDWLRQ�PD\�LQFUHDVH��GHFUHDVH��RU�
OHDYH�XQDIIHFWHG�WKH�VHYHULW\�RI�ELRWLF�GLVHDVHV��$�VHULRXV�
FRPSDULVRQ�RI�WKLV�FRQWUDGLFWRU\�LQIRUPDWLRQ�LV�QRW�SRVVLEOH�
VLQFH��LQ�WKH�XQGHUO\LQJ�VWXGLHV��WKH�UDQJHV�RI�OLJKW�TXDOLWLHV��
OLJKW�LQWHQVLWLHV��DQG�OLJKW�H[SRVXUHV�ZHUH�WRR�ODUJH�DQG�WRR�
YDULDEOH�DV�ZHUH�WKH�H[SHULPHQWDO�GHVLJQV�DQG�WLPH�FRXUVHV�
DSSOLHG��0DQQLQJ�DQG�YRQ�7LHGHPDQQ�������



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

,I�VRPH�SDUWV�RI�WKH�GLVHDVH�OLIH�F\FOH�DUH�SKRWRSHULRG�
VHQVLWLYH��SRSXODWLRQV�PLJKW�QHHG�WR�XQGHUJR�H[WHQVLYH�
DGDSWDWLRQ�WR�PDNH�XVH�RI�H[WHQGHG�VHDVRQV�LQ�WHPSHUDWH�
DUHDV��*DUUHWW�DQG�RWKHUV��������

89�%�KDV�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RQ�IXQJDO�
GHYHORSPHQW��LWV�HIIHFW�RQ�GLVHDVHV�LV�PDLQO\�WKURXJK�DOWHUHG�
SK\VLRORJ\�DQG�PRUSKRORJ\��&KDNUDERUW\�DQG�RWKHUV�������

$LU�TXDOLW\�HIIHFWV²$V�QRWHG�DERYH��LQFUHDVHG�FDUERQ�
GLR[LGH�LQ�WKH�DWPRVSKHUH�LV�JHQHUDOO\�FLWHG�DV�EHLQJ�D�
SULPDU\�IDFWRU�LQ�GULYLQJ�SK\VLRORJLFDO�FKDQJHV�LQ�SODQW�
SRSXODWLRQV��:RUNLQJ�ZLWK�D�SDVWXUH�OHJXPH�DQG�D�IXQJXV�
�&ROHWRWULFXP�JORHRVSRULRLGHV��DW�WZR�WLPHV�DPELHQW�FDUERQ�
GLR[LGH�FRQFHQWUDWLRQ��5XQLRQ��������UHSRUWHG�DQ�LQFUHDVH�
RI�YLUXOHQFH�RI�WKH�GLVHDVH�DJDLQVW�UHVLVWDQW�FXOWLYDUV�RI�WKH�
OHJXPH��QR�FKDQJH�ZLWK�UHVSHFW�WR�VXVFHSWLEOH�FXOWLYDUV��
DQG�D�VLJQL¿FDQW�LQFUHDVH�LQ�IHFXQGLW\��PRUH�SURQRXQFHG�LQ�
WKH�DJJUHVVLYH�IXQJDO�FXOWLYDUV�EHLQJ�WHVWHG���&KDNUDERUW\�
DQG�'DWWD��������IRFXVHG�SDUWLFXODU�FRQFHUQ�RQ�ZKHWKHU�
WKLV�LQFUHDVHG�IHFXQGLW\�DW�HOHYDWHG�FDUERQ�GLR[LGH�OHYHOV�
FRXOG�UDSLGO\�HURGH�WKH�XVHIXOQHVV�RI�GLVHDVH�UHVLVWDQFH��
$OWHULQJ�WKH�SUHGLVSRVLWLRQ�RI�WKH�KRVW�WR�GLVHDVH�PD\�EH�
WKH�SUHGRPLQDQW�HIIHFW�RI�ULVLQJ�OHYHOV�RI�FDUERQ�GLR[LGH�
�0DQQLQJ�DQG�YRQ�7LHGHPDQQ�������

&KDUNUDERWRU\�DQG�RWKHUV��������UHSRUW�DQ�LQFUHDVH�RI�
GLVHDVH�VHYHULW\�LQ�UHVSRQVH�WR�LQFUHDVHG�FDUERQ�GLR[LGH�IRU�
��RI����ELRWURSKLF�IXQJL�DQG���RI����QHFURWURSKLF�IXQJL��DQG�
REVHUYH�WKDW�SUHGLFWLQJ�HIIHFWV�IRU�XQVWXGLHG�SDWKRV\VWHPV�
ZLOO�EH�FKDOOHQJLQJ��DQG�HYHQ�PRUH�FKDOOHQJLQJ�ZKHQ�
LQFOXGLQJ�WKH�FRPELQHG�HIIHFWV�RQ�GLVHDVHV�DQG�WKHLU�KRVW�
SODQWV�

%XUGRQ�DQG�RWKHUV��������VXJJHVW�WKDW�WKH�HIIHFW�RI�FDUERQ�
GLR[LGH�PD\�EH�WR�LQFUHDVH�WKH�HI¿FLHQF\�RI�FDUERQ�¿[DWLRQ�
ZLWK�D�UHVXOWDQW�LQFUHDVH�LQ�JURZWK�DQG�LPSURYHPHQW�LQ�
WKH�FDUERQ�VWDWXV�RI�WKH�SODQW��7KLV�LQFUHDVH�ZRXOG�OHDG�WR�
PRUSKRORJLFDO�FKDQJH�JHQHUDOO\�H[SUHVVHG�DV�HQKDQFHG�
JURZWK��WKH�FRPELQHG�FKDQJHV�LQ�QXWULWLRQ�DQG�PRUSKRORJ\��
LQ�WXUQ��FRXOG�DIIHFW�WKH�VXLWDELOLW\�RI�WKH�SODQW�DV�KRVW�
PDWHULDO�IRU�D�YDULHW\�RI�GLVHDVHV��7KLV�KDYLQJ�EHHQ�VDLG��WKH�
DXWKRUV�FDXWLRQ�WKDW�WKH�UHSRUWHG�UHVHDUFK�RQ�WKH�VXEMHFW�LV�
OLPLWHG�DQG�HQG�WKH�GLVFXVVLRQ�ZLWK�WKLV�IXUWKHU�FDXWLRQ��³«
WKH�SUHGLFWDELOLW\�RI�WKH�LPSDFW�RI�WKHVH�IDFWRUV�DV�RQ�ZKROH�
FRPPXQLWLHV�LV�HYHQ�PRUH�XQFHUWDLQ�ZLWK�ERWK�LQGLUHFW�DQG�
GLUHFW�HIIHFWV�RI�YDU\LQJ�PDJQLWXGH�EHLQJ�OLNHO\�́

0LUURULQJ�WKLV�FRQFHUQ�/HPPHQ�DQG�:DUUHQ��������UHSRUW�
WKDW�DOWKRXJK�QXPHURXV�VWXGLHV�KDYH�LQYHVWLJDWHG�WKH�LPSDFWV�
RI�HOHYDWHG�FDUERQ�GLR[LGH�RQ�IRUHVW�JURZWK�DQG�KHDOWK��WKH�
UHVXOWV�DUH�QHLWKHU�FOHDU�QRU�FRQFOXVLYH�

0DQQLQJ�DQG�.HDQH��������FRQFOXGH�WKDW�³LQ�D�WKHRUHWLFDO�
VHQVH��DLU�SROOXWLRQ�FDQ�LQFUHDVH��GHFUHDVH�RU�QRW�DIIHFW�WKH�

FRXUVH�RI�GHYHORSPHQW�RI�D�GLVHDVH�HSLGHPLF�́ �EDVHG�RQ�
QHZ�DQG�H[LVWLQJ�REVHUYDWLRQV�DERXW�DLU�SROOXWLRQ�DQG�SHVW�
EHKDYLRU�LQFOXGLQJ��

�� %DFWHULDO�GLVHDVHV�DUH�JHQHUDOO\�LQKLELWHG�E\�VXOIXU�
GLR[LGH��ZKLFK�OLPLWV�OHVLRQ�VL]H�DQG�RIWHQ�LQFUHDVHV�
ODWHQW�SHULRGV�

�� )XQJDO�GLVHDVHV�KDYH�EHHQ�UHSRUWHG�WR�EH�HQKDQFHG��
LQKLELWHG��RU�QRW�DIIHFWHG�DW�DOO�E\�DLU�SROOXWDQWV�

�� 7KH�OLWWOH�WKDW�LV�NQRZQ�DERXW�WKH�HIIHFWV�RI�SROOXWLRQ�
RQ�URRW�GLVHDVHV�LQGLFDWHV�WKDW�YLUXV�DIIHFWHG�SODQWV�DUH�
XVXDOO\�OHVV�DIIHFWHG�E\�DLU�SROOXWDQWV�WKDQ�YLUXV�IUHH�
SODQWV��

�� $FFRUGLQJ�WR�-DPHV�DQG�RWKHUV������D���LQRFXODWHG�
VWXPSV�RI�R]RQH�VWUHVVHG�SLQHV��3LQXV�VSS���ZHUH�PRUH�
UHDGLO\�LQYDGHG�E\�DQQRVXP�URRW�GLVHDVH��FDXVHG�E\�
+HWHUREDVLGLRQ�DQQRVXP��

�� $FFRUGLQJ�WR�6NHOO\�DQG�RWKHUV���������R]RQH�VWUHVVHG�
HDVWHUQ�ZKLWH�SLQH��3LQXV�VWUREXV��LQ�WKH�%OXH�
5LGJH�0RXQWDLQV�RI�9LUJLQLD�ZHUH�PRUH�VXEMHFW�WR�
/HSWRJUDSKLXP�URRW�GLVHDVH��FDXVHG�E\�9HUWLFLFODGLHOOD�
SURFHUD��

�� $FFRUGLQJ�WR�0DKRQH\�DQG�RWKHUV���������OREOROO\�SLQH�
VHHGOLQJV�ZLWK�HFWRP\FRUUKL]DH��3LVROLWKXV�WLQFWRULXV��
ZHUH�QRW�DGYHUVHO\�DIIHFWHG�E\�R]RQH��VXOIXU�GLR[LGH��RU�
D�FRPELQDWLRQ�RI�ERWK�

�� $FFRUGLQJ�WR�.HDQH�DQG�0DQQLQJ���������R]RQH�FDXVHG�
VLJQL¿FDQW�GHFUHDVHV�LQ�HFWRP\FRUUKL]DH�RI�ZKLWH�ELUFK�
�%HWXOD�SHQGXOD��DQG�ZKLWH�SLQH�VHHGOLQJV��

6RLO�HQYLURQPHQW�HIIHFWV²&DUERQ�GLR[LGH�FRQFHQWUDWLRQ�
LQ�VRLO�LV�H[SHFWHG�WR�EH�IDU�OHVV�LPSDFWLQJ�WR�GLVHDVHV�WKDQ�
DWPRVSKHULF�FDUERQ�GLR[LGH��6RLO�PLFURÀRUD�LV�URXWLQHO\�
H[SRVHG�WR�OHYHOV����WR����WLPHV�KLJKHU�WKDQ�DWPRVSKHULF�
FDUERQ�GLR[LGH�OHYHOV��&RDNOH\�DQG�RWKHUV�������0DQQLQJ�
DQG�YRQ�7LHGHPDQQ��������&RORQL]DWLRQ�DQG�SHUVLVWHQFH�RI�
P\FRUUKL]DH�DSSHDUV�WR�EH�GHSHQGHQW��LQ�SDUW��RQ�WKH�QXWULHQW�
VWDWXV��SULPDULO\�QLWURJHQ��DQG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�
LQ�VRLO��DOWKRXJK�REVHUYHG�UHVSRQVHV�GR�QRW�VKRZ�D�FRQVLVWHQW�
SDWWHUQ��1RW�PXFK�PRUH�FDQ�EH�VDLG�KHUH�EHFDXVH�WKH�
LQÀXHQFH�RI�P\FRUUKL]DH�RQ�SODQW�GLVHDVH�LV�VWLOO�QRW�ZHOO�
XQGHUVWRRG�

2]RQH�GRHV�QRW�SHQHWUDWH�WKH�VRLO�VXUIDFH�DQG�WKHUHIRUH�
DIIHFWV�URRWV�RQO\�LQGLUHFWO\�E\�DOWHULQJ�SKRWRV\QWKHVLV��
'DPDJH�FDXVHG�E\�VHYHUDO�WUHH�URRW�GLVHDVH�SDWKRJHQV�
EHFDPH�PRUH�VHYHUH�ZKHQ�WKH�KRVW�SODQW�ZDV�VWUHVVHG�E\�
R]RQH��)HQQ�DQG�RWKHUV�������-DPHV�DQG�RWKHUV�����E��������
6NHOO\�DQG�RWKHUV�������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

2¶1HLOO��������SUHVHQWV�D�GHWDLOHG�UHYLHZ�RI�WKH�SRWHQWLDO�
HIIHFWV�RI�HOHYDWHG�OHYHOV�RI�FDUERQ�GLR[LGH�RQ�WKH�UKL]RVSKHUH�
�WKH�UHJLRQ�RI�VRLO�WKDW�LV�GLUHFWO\�LQÀXHQFHG�E\�URRW�
VHFUHWLRQV�DQG�DVVRFLDWHG�VRLO�PLFURRUJDQLVPV���REVHUYLQJ�
WKDW�HFRV\VWHPV�DUH�ODUJHO\�FRQVWUDLQHG�E\�WKH�UDWHV�DW�ZKLFK�
VRLO�SURFHVVHV�RFFXU��0XFK�PRUH�GDWD�ZLOO�EH�QHHGHG�WR�
EHJLQ�WKH�SURFHVV�RI�JHQHUDOL]HG�PRGHOLQJ�RI�HIIHFWV�RQ�WKH�
UKL]RVSKHUH��

(IIHFWV�RI�VRLO�VDWXUDWLRQ�KDYH�DOUHDG\�EHHQ�EULHÀ\�GLVFXVVHG�
DERYH��%RWK�WKH�DPRXQW�RI�ZDWHU�DQG�WLPLQJ�RI�ÀRRGLQJ�
DIIHFW�WKH�GHJUHH�RI�QHJDWLYH�LPSDFW�RQ�FRYHU�SODQWV��

6RLO�FKDUDFWHULVWLFV��QXWULHQW�DYDLODELOLW\��DQG�GLVWXUEDQFH�
UHJLPHV�PD\�SURYH�WR�EH�PRUH�LPSRUWDQW�WKDQ�WHPSHUDWXUH�
LQ�FRQWUROOLQJ�IXWXUH�HFRV\VWHP�G\QDPLFV��/HPPHQ�DQG�
:DUUHQ��������&OLPDWH�DQG�YHJHWDWLRQ�LQWHUDFW�WR�GHWHUPLQH�
WKH�FKDUDFWHULVWLF�VRLOV�RI�DQ�DUHD��DQG�GLIIHUHQW�FOLPDWLF�
]RQHV�DUH�FKDUDFWHUL]HG�E\�GLIIHUHQW�VRLO�W\SHV²H[FHSW�
ZKHUH�WKH�SUHVHQFH�RI�XQXVXDO�URFN��VXFK�DV�VHUSHQWLQH��
UHVXOWV�LQ�XQLTXH�VRLOV��0DOFROP�DQG�3LWHOND�������

(IIHFWV�RQ�+RVW�%LRORJ\

/LWWOH�LV�NQRZQ�DERXW�KRZ�HQYLURQPHQWDO�HIIHFWV�RQ�WUHH�
SK\VLRORJ\�LQÀXHQFH�WKH�LQGXFLEOH�UHVSRQVHV�WKDW�DUH�UHOHYDQW�
WR�SDWKRJHQV��VLJQDO�UHFRJQLWLRQ��JHQHUDWLRQ�RI�SK\WRDOH[LQV�
DQG�UHDFWLYH�R[\JHQ�VSHFLHV��K\SHUVHQVLWLYH�UHVSRQVHV��
FDOOXV�JURZWK��DQG�V\VWHPLF�DFTXLUHG�UHVLVWDQFH���$\UHV�DQG�
/RPEDUGHUR�������

&DUERQ�GLR[LGH�LV�D�SULPDU\�LQSXW�WR�JURZWK�DQG�
GHYHORSPHQW�RI�DOO�SODQW�OLIH��SURYLGLQJ�ERWK�D�IHUWLOL]DWLRQ�
HIIHFW�DQG�DQ�LQFUHDVH�LQ�WKH�HI¿FLHQF\�ZLWK�ZKLFK�SODQWV�
XVH�ZDWHU��7KH�IHUWLOL]DWLRQ�HIIHFW�PD\�EH�DIIHFWHG�E\�WKH�
DYDLODELOLW\�RI�ZDWHU�DQG�RWKHU�QXWULHQWV��,W�PD\�DOVR�GLPLQLVK�
DIWHU�DQ�LQLWLDO�SHULRG�RI�DGMXVWPHQW�E\�WKH�SODQW��,QFUHDVHG�
FDUERQ�GLR[LGH�OHYHOV�PD\�DOVR�WULJJHU�FKDQJHV�LQ�WKH�
FKHPLFDO�FRPSRVLWLRQ�RI�YHJHWDWLRQ�VXFK�DV�DIIHFWLQJ�WKH�
FDUERQ�WR�QLWURJHQ�UDWLR�LQ�OHDYHV��:LQQHWW��������3RVLWLYH�
UHVSRQVH�WR�FDUERQ�GLR[LGH�DSSHDUV�WR�RFFXU�XQGHU�D�ZLGH�
UDQJH�RI�QXWULHQW�DYDLODELOLW\��5RJHUV�DQG�RWKHUV��������,Q�
DGGLWLRQ��%D]]D]�DQG�RWKHUV��������VWUHVV�WKDW�WKH�GLIIHUHQWLDO�
UHVSRQVHV�RI�VSHFLHV�WR�HOHYDWHG�OHYHOV�RI�FDUERQ�GLR[LGH�
LQGLFDWH�SRWHQWLDO�VKLIWV�LQ�WKH�FRPSHWLWLYH�UHODWLRQVKLSV�
DPRQJ�SODQWV��3DUWLDO�FORVXUH�RI�WKH�JXDUG�FHOOV�IRUPLQJ�
VWRPDWHV�KDV�EHHQ�SURSRVHG�DV�WKH�PHFKDQLVP�E\�ZKLFK�
SODQWV�VORZ�WUDQVSLUDWLRQ��-RQHV�DQG�0DQV¿HOG��������ZKLFK�
LQ�WXUQ�PD\�EH�RQH�PHFKDQLVP�RI�DGDSWLYH�UHVLVWDQFH�WR�
HOHYDWHG�FDUERQ�GLR[LGH�OHYHOV��

2WKHU�IDFWRUV�WR�FRQVLGHU�LQFOXGH�WKH�IROORZLQJ�

�� ,Q�VRLOV��VRPH�IXQJL�FDQ�XVH�FDUERQ�GLR[LGH�DV�DQ�
DGGLWLRQDO�VRXUFH�RI�FDUERQ��ZKLFK�LV�LQFRUSRUDWHG�LQWR�

RUJDQLF�DFLGV�DQG�HYHQWXDOO\�HQWHUV�WKH�.UHEV�F\FOH�DV�DQ�
DGGLWLRQDO�HQHUJ\�VXSSO\��0DQQLQJ�DQG�YRQ�7LHGHPDQQ�
�������WKLV�LQFUHDVH�WHQGV�WR�LQFUHDVH�URRW�JURZWK�PRUH�
WKDQ�DERYHJURXQG�JURZWK��5RJHUV�DQG�RWKHUV�������

�� 2]RQH�HIIHFWV�RQ�SODQW�GLVHDVHV�DUH�KRVW�PHGLDWHG��

�� 7KH�SULQFLSDO�PHFKDQLVP�IRU�89�%�HIIHFWV�RQ�SODQW�
GLVHDVHV�ZRXOG�EH�WKURXJK�DOWHUDWLRQ�RI�KRVW�SODQWV�
�0DQQLQJ�DQG�YRQ�7LHGHPDQQ�������

�� +RVW�SDWKRJHQ�UHODWLRQVKLSV��GHIHQVH�DJDLQVW�SK\VLFDO�
VWUHVVRUV��DQG�WKH�FDSDFLW\�WR�RYHUFRPH�UHVRXUFH�
VKRUWDJHV�FRXOG�EH�LPSDFWHG�E\�ULVHV�LQ�FDUERQ�GLR[LGH�
�5RJHUV�DQG�RWKHUV�������

�� 'XULQJ�ZLQWHU�GRUPDQF\��GLUHFW�HIIHFWV�RI�FOLPDWH�RQ�WKH�
KRVW�DUH�JHQHUDOO\�OHVV�LPSRUWDQW�WKDQ�WKRVH�LQYROYLQJ�D�
SDWKRJHQ��/RQVGDOH�DQG�*LEEV�������

&RPELQHG�(IIHFWV

,QFUHDVHG�VXPPHU�WHPSHUDWXUHV�DQG�GURXJKWLQHVV�ZRXOG�EH�
H[SHFWHG�WR�KHOS�VKLIW�WKH�GLVWULEXWLRQV�RI�IXQJL�QRUWKZDUGV�
ZLWKLQ�WKH�UDQJH�RI�SRWHQWLDO�KRVWV��RU�DW�OHDVW�WR�LQFUHDVH�
WKH�JHRJUDSKLF�UDQJH�RYHU�ZKLFK�WKH\�EHKDYH�DV�SDWKRJHQV�
�/RQVGDOH�DQG�*LEEV�������

)XQJL�DSSHDU�WR�EH�ODUJHO\�WROHUDQW�RI�FXUUHQW�R]RQH�OHYHOV��
+RZHYHU��D�VWURQJ�QHJDWLYH�FRUUHODWLRQ�H[LVWV�EHWZHHQ�
UDLQIDOO�RU�UHODWLYH�DLU�KXPLGLW\�DQG�SKRWRFKHPLFDO�
R]RQH�JHQHUDWLRQ�LQ�WKH�DWPRVSKHUH��RQ�ZHW�GD\V�WKDW�DUH�
DSSURSULDWH�IRU�IXQJDO�JURZWK�RQ�SODQW�VXUIDFHV��R]RQH�
OHYHOV�DUH�XVXDOO\�ORZ��&RQVHTXHQWO\��ELRORJLFDOO\�KDUPIXO�
FRQFHQWUDWLRQV�RI�R]RQH�DUH�XQOLNHO\�WR�FRLQFLGH�ZLWK�
JHUPLQDWLQJ�VSRUHV�RU�DFWLYHO\�JURZLQJ�P\FHOLXP��0DQQLQJ�
DQG�YRQ�7LHGHPDQQ�������

([SHFWHG�LQFUHDVHV�LQ�JURZWK�IURP�HOHYDWHG�FDUERQ�GLR[LGH�
OHYHOV�ZLOO�DOPRVW�FHUWDLQO\�DJJUDYDWH�SUREOHPV�ZLWK�
GLVHDVHV��+RZHYHU��WKLV�HIIHFW�ZRXOG�OLNHO\�EH�RIIVHW�E\�
JURZWK�UHGXFWLRQV�FDXVHG�E\�LQFUHDVHG�R]RQH�DQG�89�%�
�0DQQLQJ�DQG�YRQ�7LHGHPDQQ��������%HFDXVH�FDUERQ�
GLR[LGH�PD\�JUHDWO\�DOWHU�HFRV\VWHP�VWUXFWXUH�DQG�IXQFWLRQ�
�%D]]D]�DQG�)DMHU��������XQPDQDJHG�IRUHVW�HFRV\VWHPV�
PD\�EH�VHULRXVO\�LPSDFWHG�E\�FDUERQ�GLR[LGH�DFWLQJ�LQ�
FRPELQDWLRQ�ZLWK�GURXJKW��FRPSDUHG�WR�LQWHQVLYHO\�PDQDJHG��
PRQRFXOWXUH�WUHH�IDUPV�ZKHUH�VSHFLHV�FRPSRVLWLRQ�KDV�
EHHQ�DOWHUHG��2YHUDOO�WKH�LQWHUDFWLRQ�RI�FDUERQ�GLR[LGH�DQG�
WHPSHUDWXUH�LV�QRW�ZHOO�XQGHUVWRRG�DQG�WKH�H[SHULPHQWDO�GDWD�
KDYH�EHHQ�LQFRQVLVWHQW��5RJHUV�DQG�RWKHUV�������

$W�KLJKHU�WHPSHUDWXUHV��DQ�LQFUHDVH�LQ�WKH�DYDLODELOLW\�RI�DOO�
PDMRU�QXWULHQWV��QLWURJHQ��SKRVSKRUXV��FDOFLXP��PDJQHVLXP��
SRWDVVLXP��DQG�VXOIXU��FDQ�EH�H[SHFWHG�DV�D�UHVXOW�RI�



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

LQFUHDVHG�ZDWHU�ÀX[HV�WKURXJK�VRLO�DQG�KLJKHU�RUJDQLF�PDWWHU�
GHFRPSRVLWLRQ�UDWHV��ZKLFK�ZRXOG�LQFUHDVH�WKH�FLUFXODWLRQ�
RI�QXWULHQWV�LQ�WKH�VRLO�QXWULWLRQ�V\VWHP��$OVR��QXWULHQW�
FLUFXODWLRQ�ZRXOG�LQFUHDVH�EHFDXVH�RI�KLJKHU�JURZWK�UDWHV�
RI�IRUHVW�VSHFLHV�DW�LQFUHDVLQJ�DWPRVSKHULF�FDUERQ�GLR[LGH�
FRQFHQWUDWLRQ�DQG�ZDUPHU�WHPSHUDWXUH��1LOVRQ�DQG�RWKHUV�
������

6WUHVVHG�WUHHV�DUH�PRUH�VXVFHSWLEOH�WR�LQVHFW�SHVWV�DQG�
GLVHDVHV��%URDGPHDGRZ�DQG�5D\��������HQDEOLQJ�VRPH�
OHYHO�RI�DVVHVVPHQW�E\�IRUHVW�SDWKRORJLVWV�DQG�HQWRPRORJLVWV��
+RZHYHU��¿UP�SURMHFWLRQV�RI�IXWXUH�SHVW�DFWLYLW\�FDQQRW�
EH�PDGH�DQG�FRQVLGHUDEOH�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�LQ�
H[WUDSRODWLQJ�DQDO\VLV�WR�D�IXWXUH�FOLPDWH��)RU�VRPH�LQVHFWV�
DQG�GLVHDVHV��OLNHO\�WUHQGV�FDQQRW�EH�SUHGLFWHG�HYHQ�RQ�WKH�
EDVLV�RI�H[SHUW�MXGJPHQW��%URDGPHDGRZ�DQG�5D\�������

&OLPDWH�FKDQJH�ZLOO�GLUHFWO\�LQÀXHQFH�LQIHFWLRQ��
UHSURGXFWLRQ��GLVSHUVDO��DQG�VXUYLYDO�DPRQJ�WKH�VHDVRQV�DQG�
RWKHU�FULWLFDO�VWDJHV�LQ�WKH�OLIH�F\FOH�RI�D�GLVHDVH��&RDNOH\�
DQG�6FKHUP��������2EVHUYHG�RXWFRPHV�LQFOXGH�PRGL¿FDWLRQV�
LQ�KRVW�UHVLVWDQFH��DOWHUHG�VWDJHV�DQG�UDWHV�RI�GLVHDVH�
GHYHORSPHQW��DQG�FKDQJHV�LQ�WKH�SK\VLRORJ\�RI�KRVW�SDWKRJHQ�
LQWHUDFWLRQV��6FKHUP�������

())(&76�21�(&26<67(06

%HFDXVH�LQGLYLGXDO�VSHFLHV�ZLOO�UHVSRQG�WR�FOLPDWH�FKDQJH�
GLIIHUHQWO\��HFRV\VWHPV�ZLOO�QRW�QHFHVVDULO\�VKLIW�DV�FRKHVLYH�
XQLWV��7KH�PRVW�YXOQHUDEOH�VSHFLHV�DUH�H[SHFWHG�WR�EH�
WKRVH�ZLWK�QDUURZ�WHPSHUDWXUH�WROHUDQFHV��VORZ�JURZWK�
FKDUDFWHULVWLFV��DQG�OLPLWLQJ�GLVSHUVDO�PHFKDQLVPV�VXFK�
DV�KHDY\�VHHGV��/HPPHQ�DQG�:DUUHQ��������+RZ�ZHOO�
SODQW�DQG�DQLPDO�VSHFLHV�DGDSW�WR�RU�PRYH�ZLWK�FKDQJHV�LQ�
WKHLU�SRWHQWLDO�KDELWDW�LV�VWURQJO\�LQÀXHQFHG�ERWK�E\�WKHLU�
GLVSHUVDO�DELOLWLHV�DQG�E\�WKH�FKDUDFWHULVWLFV�DQG�VHYHULW\�
RI�GLVWXUEDQFHV�WR�WKHVH�HQYLURQPHQWV��1RQQDWLYH�DQG�
LQYDVLYH�VSHFLHV�WKDW�GLVSHUVH�UDSLGO\�DUH�OLNHO\�WR�¿QG�
RSSRUWXQLWLHV�LQ�QHZO\�IRUPLQJ�FRPPXQLWLHV��-R\FH�DQG�
RWKHUV��������+RZHYHU��LI�FOLPDWH�FKDQJH�FDXVHV�D�JUDGXDO�
VKLIW�RI�FURSSLQJ�UHJLRQV��SDWKRJHQV�ZLOO�IROORZ�WKHLU�KRVWV�
�*RXGULDDQ�DQG�=DGRFNV�������LQWR�OHVV�FKDQJHG�QHZ�
FRPPXQLWLHV�

7KH�SDWWHUQ�RI�GLVWXUEDQFH�LPSRVHG�RQ�D�ODQGVFDSH�E\�D�
SDUWLFXODU�ELRWLF�DJHQW�LV�GHWHUPLQHG�ERWK�E\�WKH�VWUXFWXUH�
DQG�FRQGLWLRQ�RI�WKH�ODQGVFDSH�DQG�E\�WKH�FKDUDFWHULVWLFV�RI�
WKH�DJHQW�DQG�LWV�UHVSRQVLYHQHVV�WR�HQYLURQPHQWDO�FRQGLWLRQV�
�0DPOVWURP�DQG�5DIID��������)DFWRUV�VXFK�DV�FKDQJHV�LQ�
ODQG�XVH�RU�LQFUHDVHV�LQ�UHVLVWDQW�VWUDLQV�RI�GLVHDVHV�PD\�
XQGHUOLH�UDQJH�H[SDQVLRQV��+DUYHOO�DQG�RWKHUV�������

'DOH�DQG�RWKHUV��������SRLQW�RXW�WKDW�PDQ\�GLVWXUEDQFHV�DUH�
FDVFDGLQJ��)RU�H[DPSOH��LQVHFW�LQIHVWDWLRQV�DQG�GLVHDVHV�
SURPRWH�IRUHVW�¿UHV�E\�FUHDWLQJ�IXHOV��DQG�WKH�¿UHV�LQ�WXUQ�

SURPRWH�IXWXUH�LQIHVWDWLRQV�DQG�LQIHFWLRQV�E\�FRPSURPLVLQJ�
WKH�UHVLVWDQFH�RI�VXUYLYLQJ�WUHHV�WR�LQVHFWV�DQG�GLVHDVHV��
,QYDVLYH�QRQQDWLYH�VSHFLHV�DUH�VRPHWLPHV�DEOH�WR�PRGLI\�
H[LVWLQJ�GLVWXUEDQFHV�RU�LQWURGXFH�HQWLUHO\�QHZ�RQHV��8QGHU�
FOLPDWH�FKDQJH��WKHVH�FRPSRXQGHG�LQWHUDFWLRQV�PD\�EH�
XQSUHFHGHQWHG�DQG�XQSUHGLFWDEOH��7KH\�DUH�OLNHO\�WR�DSSHDU�
VORZO\�DQG�EH�GLI¿FXOW�WR�GHWHFW�EHFDXVH�RI�WUHH�ORQJHYLW\��

&OLPDWH�FKDQJH�FRXOG�UHSUHVHQW�D�QHZ�IRUP�RI�GLVWXUEDQFH�
WR�XQPDQDJHG�HFRV\VWHPV�DQG�WKXV�FRXOG�SURYLGH�QHZ�
RSSRUWXQLWLHV�IRU�LQYDVLYH�VSHFLHV�WR�ÀRXULVK�DQG�GLVSODFH�
QDWLYH�VSHFLHV��$Q�LPSRUWDQW�IHDWXUH�RI�PDQ\�LQYDVLYH�
VSHFLHV�LV�WKHLU�GLVSHUVDO�HIIHFWLYHQHVV�DQG�WKHLU�KLJK�
UHSURGXFWLYH�UDWHV��0DOFROP�DQG�3LWHOND��������&KDQJHV�
LQ�SKRQRORJLFDO�V\QFKURQLFLW\�RI�KRVWV�DQG�QDWLYH�SHVWV��DV�
ZHOO�DV�WKHLU�UHODWLYH�DEXQGDQFH�DQG�SK\VLRORJLFDO�FRQGLWLRQ��
PD\�DIIHFW�WKH�IUHTXHQF\�DQG�FRQVHTXHQFHV�RI�RXWEUHDNV�
�0DOFROP�DQG�RWKHUV�������

())(&76�21�',675,%87,21�2)�
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$V�FOLPDWH�VKLIWV��FOLPDWLFDOO\�VHQVLWLYH�VSHFLHV�ZLOO�
HYHQWXDOO\�GLH�RXW��DQG�RQO\�D�VXEVHW�RI�WKH�SRWHQWLDO�SRRO�RI�
LQFRPLQJ�SODQWV�PD\�DFWXDOO\�PLJUDWH�VXI¿FLHQWO\�TXLFNO\�WR�
NHHS�XS�ZLWK�WKH�VKLIWLQJ�FOLPDWH��7KXV��SODQW�FRPPXQLWLHV�
FRXOG�EHFRPH�SURJUHVVLYHO\�FRPSRVHG�RI�WKH�PRUH�
DGDSWDEOH�DQG�IDVWHU�PRYLQJ�VSHFLHV��HVSHFLDOO\�LI�ZDUPLQJ�
LV�UDSLG��7KLV�FKDQJH�LQ�SODQW�FRPPXQLWLHV��HVSHFLDOO\�WUHH�
FRPPXQLWLHV��LV�RI�FRQVLGHUDEOH�FRQFHUQ��([SDQVLRQ�RI�WKH�
ZDUP�WHPSHUDWXUH�PL[HG�HYHUJUHHQ�IRUHVWV�RI�WKH�6RXWK�
ZRXOG�EH�DW�WKH�H[SHQVH�RI�RWKHU�NLQGV�RI�IRUHVWV��,Q�VRPH�
VFHQDULRV��SDUWV�RI�WKH�6RXWK�EHFRPH�GULHU�DQG�JUDVVODQGV�RU�
VDYDQQDKV�UHSODFH�WKH�FXUUHQW�IRUHVW��0DOFROP�DQG�3LWHOND�
������

7KH�IRUHVW�DUHD�LPSDFWHG�E\�LQVHFWV�DQG�GLVHDVHV�LQ�WKH�
8QLWHG�6WDWHV�LV�DSSUR[LPDWHO\����WLPHV�WKDW�LPSDFWHG�E\�
¿UH��ZLWK�DQ�HFRQRPLF�LPSDFW�WKDW�LV�DOPRVW���WLPHV�ODUJHU�
�'DOH�DQG�RWKHUV��������,I�WKLV�WUHQG�FRQWLQXHV��SHVWV�DQG�
GLVHDVHV�DUH�OLNHO\�WR�EH�WKH�SULPDU\�FDXVH�RI�VSHFLHV�FKDQJH�
LQ�HDVWHUQ�IRUHVWV�RYHU�WKH�QH[W�IHZ�GHFDGHV��)RUHFDVWLQJ�WKH�
WUDMHFWRU\�RI�WKRVH�FKDQJHV�LV�QHDUO\�LPSRVVLEOH�EHFDXVH�ZH�
FDQQRW�SUHGLFW�ZLWK�DQ\�FHUWDLQW\�ZKLFK�SHVWV�RU�GLVHDVHV�
ZLOO�EH�HVWDEOLVKHG��/RYHWW�DQG�RWKHUV��������*LYHQ�WKH�
FRPSOH[LWLHV�RI�FOLPDWH�FKDQJH��DQG�ELRWLF�UHVSRQVHV�
WR�LW��SUHGLFWLRQ�RI�WKH�IXWXUH�LPSDFW�RI�FOLPDWH�FKDQJH�
RQ�HPHUJLQJ�LQIHFWLRXV�GLVHDVHV�LV�GLI¿FXOW�H[FHSW�RQ�D�
EURDG�VFDOH��&OLPDWH�FKDQJH�FDQ�OHDG�WR�WKH�HPHUJHQFH�RI�
SUHH[LVWLQJ�SDWKRJHQV�DV�PDMRU�GLVHDVH�DJHQWV�RU�FDQ�SURYLGH�
WKH�FOLPDWLF�FRQGLWLRQV�UHTXLUHG�IRU�QRQQDWLYH�GLVHDVHV�WR�
ÀRXULVK��$QGHUVRQ�DQG�RWKHUV��������%HFDXVH�FOLPDWH�FKDQJH�
ZLOO�DOORZ�SODQWV�DQG�GLVHDVHV�WR�VXUYLYH�RXWVLGH�WKHLU�KLVWRULF�
UDQJHV��+DUYHOO�DQG�RWKHUV��������KDYH�SURMHFWHG�DQ�LQFUHDVH�
LQ�WKH�QXPEHU�RI�LQYDVLYH�GLVHDVHV��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7KH�IROORZLQJ�GLVFXVVLRQ�DQG�DQDO\VLV�LV�H[FHUSWHG�ZLWK�RQO\�YHU\�PLQRU�FKDQJHV�IURP�5pJQLqUH�DQG�%HQW]��������DQG�
SURYLGHV�DQ�H[DPSOH�IRU�FRQVLGHUDWLRQ�RI�D�SHVW�SUHVHQW�DQG�GHVWUXFWLYH�LQ�WKH�ZHVWHUQ�8QLWHG�6WDWHV�ZKLFK�DQG�LWV�
SRWHQWLDO�LPSDFW�LQ�WKH�(DVW�DQG�6RXWK�XQGHU�WKH�LQÁXHQFH�RI�FOLPDWH�FKDQJH��

7KH�PRXQWDLQ�SLQH�EHHWOH��'HQGURFWRQXV�SRQGHURVDH��LV�D�QDWLYH�LQVHFW�RI�SLQH�IRUHVWV�LQ�:HVWHUQ�1RUWK�$PHULFD��
$OWKRXJK�LW�KDV�D�EURDG�JHRJUDSKLFDO�GLVWULEXWLRQ��LW�KDV�EHHQ�KLVWRULFDOO\�FRQÀQHG�LQ�WKH�8QLWHG�6WDWHV��E\�WKH�
GLVWULEXWLRQ�RI�LWV�SLQH�KRVWV��DQG�LQ�WKH�QRUWKHUQ�KDOI�RI�%ULWLVK�&ROXPELD��E\�WKH�JHRFOLPDWLF�EDUULHU�RI�WKH�5RFN\�
0RXQWDLQV��6LQFH�WKH�HDUO\�WR�PLG�����V��DQ�RXWEUHDN�KDV�UHDFKHG�XQSUHFHGHQWHG�OHYHOV�LQ�WHUPV�RI�DFUHDJH�DQG�
QXPEHU�RI�SLQH�WUHHV�DWWDFNHG��/RGJHSROH�SLQH��3LQXV�FRQWRUWD��LV�EHLQJ�NLOOHG�WKURXJKRXW�LWV�UDQJH��PRVW�QRWDEO\�
LQ�&RORUDGR�DQG�%ULWLVK�&ROXPELD��7KH�EHHWOH�LV�DOVR�FDXVLQJ�YHU\�KLJK�PRUWDOLW\�DPRQJ�ZKLWHEDUN�SLQH��3LQXV�
DOELFDXOLV��DQG�OLPEHU�SLQH��3LQXV�ÁH[LOLV��DW�KLJK�HOHYDWLRQV��+LVWRULFDO�UHFRUGV�IURP�WKH�SDVW�FHQWXU\�VXJJHVW�WKDW�WKHVH�
HFRV\VWHPV�KDYH�KDG�SXOVHV�RI�LQIHVWDWLRQ�DQG�PRUWDOLW\�EXW�QRW�DW�WKH�OHYHOV�FXUUHQWO\�EHLQJ�REVHUYHG��6LQFH�������
WKH�UDQJH�RI�LQIHVWDWLRQ�KDV�H[SDQGHG�LQWR�WKH�3HDFH�5LYHU�DUHD�RI�QRUWK�FHQWUDO�$OEHUWD��&OLPDWH�FKDQJH�PD\�ZHOO�EH�
LQYROYHG�LQ�WKLV�UHFHQW�QRUWKHDVWZDUG�DQG�XSZDUG�UDQJH�H[SDQVLRQ��(YLGHQFH�RI�VLPLODU�VKLIWV�LQ�LQVHFW�GLVWULEXWLRQV�LV�
DPSOH�DQG�PRXQWLQJ�WKURXJKRXW�WKH�ZRUOG��PXFK�RI�LW�FRQYLQFLQJO\�OLQNHG�WR�FOLPDWH�FKDQJH��

7KH�SULPDU\�FRQFHUQ�DW�WKLV�WLPH�LV�WKH�OLNHOLKRRG�WKDW�WKH�LQIHVWDWLRQ�ZLOO�FRQWLQXH�VSUHDGLQJ�HDVWZDUG�LQWR�WKH�SLQHV�RI�
WKH�&DQDGLDQ�ERUHDO�IRUHVW��HYHQWXDOO\�UHDFKLQJ�WKH�HDVWHUQ�SURYLQFHV�DQG�WKUHDWHQLQJ�WKH�SLQHV�JURZLQJ�RQ�WKH�$WODQWLF�
VLGH�RI�WKH�FRQWLQHQW�DQG�WKHQ�VSUHDGLQJ�LQWR�WKH�6RXWKHUQ�8QLWHG�6WDWHV��%HFDXVH�RI�LWV�UHFHQW�LQFXUVLRQ�WR�WKH�HGJHV�RI�
WKH�&DQDGLDQ�ERUHDO�IRUHVW��PRXQWDLQ�SLQH�EHHWOH�LV�YLHZHG�DV�D�SRWHQWLDO�LQYDGLQJ�VSHFLHV�LQ�HDVWHUQ�SLQH�HFRV\VWHPV��

7KUHH�ZHOO�XQGHUVWRRG�OLQNV�FRQQHFW�FOLPDWH�DQG�PRXQWDLQ�SLQH�EHHWOHV�DQG�IRUP�WKH�EDVLV�IRU�WKH�FRQFHUQ�WKDW�
FKDQJLQJ�FOLPDWH��WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ��KDV�KDG³DQG�ZLOO�FRQWLQXH�WR�KDYH³D�UROH�LQ�WKH�UHFHQW�RXWEUHDNV�DQG�
UDQJH�H[SDQVLRQ�RI�WKLV�LQVHFW��

��� $�ZHOO�V\QFKURQL]HG�DGXOW�HPHUJHQFH�SDWWHUQ�LV�D�SUHUHTXLVLWH�IRU�VXFFHVVIXO�PDVV�DWWDFN�RI�KHDOWK\�SLQH�WUHHV��
6XFK�KLJKO\�V\QFKURQL]HG�HPHUJHQFH�LV�PRVW�OLNHO\�WR�RFFXU�ZKHUH��DQG�ZKHQ��WKH�LQVHFW�KDV�D�VWULFWO\�XQLYROWLQH�
�RQH�JHQHUDWLRQ�SHU�\HDU��OLIH�F\FOH��

��� &ROG�ZLQWHU�WHPSHUDWXUH�LV�WKH�PDMRU�FDXVH�RI�PRUWDOLW\�LQ�PRXQWDLQ�SLQH�EHHWOHV��)RU�PRUH�WKDQ����\HDUV��SURFHVV�
EDVHG�PRGHOV�GHVFULELQJ�UHVSRQVHV�WR�WHPSHUDWXUH�KDYH�EHHQ�XQGHU�GHYHORSPHQW��WKH\�VKRZ�WKDW�D�KHPLYROWLQH�
OLIH�F\FOH��RQH�JHQHUDWLRQ�HYHU\���\HDUV��HQWDLOV�H[SRVXUH�WR�WZR�ZLQWHUV��OHDGLQJ�WR�ORZHU�SRSXODWLRQ�SHUIRUPDQFH��

��� 'URXJKW�DIIHFWV�WKH�DELOLW\�RI�SLQH�WUHHV�WR�GHIHQG�WKHPVHOYHV�DJDLQVW�LQVHFW�DWWDFN��

7KUHH�PRGHO�FRPSRQHQWV�DUH�DYDLODEOH�WR�VWXG\�WKH�LPSDFW�RI�ZHDWKHU�RQ�PRXQWDLQ�SLQH�EHHWOH�SRSXODWLRQV��D�
SKHQRORJ\�PRGHO�WKDW�SUHGLFWV�OLIH�VWDJH�VSHFLÀF�GHYHORSPHQWDO�WLPLQJ��D�FROG�WROHUDQFH�PRGHO�WKDW�SUHGLFWV�SUREDELOLW\�
RI�ODUYDO�PRUWDOLW\�UHVXOWLQJ�IURP�FROG�WHPSHUDWXUH��DQG�D�GURXJKW�VWUHVV�PRGHO�WKDW�SUHGLFWV�ÁXFWXDWLRQV�RI�WUHH�
VXVFHSWLELOLW\��$OO�WKUHH�PRGHOV�KDYH�EHHQ�LPSOHPHQWHG�ZLWKLQ�%LR6,0�WR�PDNH�ODQGVFDSH�VFDOH�SUHGLFWLRQV�RI�PRXQWDLQ�
SLQH�EHHWOH�SHUIRUPDQFH�XQGHU�FOLPDWH�FKDQJH�VFHQDULRV��%LR6,0�LV�D�JHQHULF�PRGHOOLQJ�WRRO�WKDW�XVHV�DYDLODEOH�
NQRZOHGJH�DERXW�WKH�UHVSRQVHV�RI�SDUWLFXODU�VSHFLHV��XVXDOO\�SHVWV��WR�NH\�FOLPDWLF�IDFWRUV�WR�SUHGLFW�WKHLU�SRWHQWLDO�
JHRJUDSKLF�UDQJH�DQG�SHUIRUPDQFH��

7KH�SKHQRORJ\�PRGHO�LV�YHU\�JRRG�DW�SUHGLFWLQJ�WKH�SRUWLRQV�RI�WKH�FRQWLQHQW�ZKHUH�WKH�LQVHFW�KDV�D�KLJK�OLNHOLKRRG�
RI�EHLQJ�XQLYROWLQH��7KLV�PRGHO�SUHGLFWV�WKH�QRUWKZDUG�DQG�XSZDUG�VKLIW�RI�LQIHVWDWLRQ��8QGHU�D�FRQVHUYDWLYH�FOLPDWH�
FKDQJH�VFHQDULR��LW�DOVR�SUHGLFWV�WKDW�E\�WKH�HQG�RI�WKH���VW�FHQWXU\��WKH�DUHD�DW�ULVN�ZLOO�VKLIW�FRQVLGHUDEO\�QRUWKZDUG��
WR�D�SRLQW�WKDW�WKH�LQVHFW�PD\�EH�PDODGDSWHG�RYHU�PXFK�RI�LWV�FXUUHQW�GLVWULEXWLRQDO�UDQJH��7KH�FROG�WROHUDQFH�PRGHO�
VXJJHVWV�WKDW�ZLQWHU�VXUYLYDO�LV�YHU\�ORZ�DQG�ZLOO�UHPDLQ�VR�LQ�WKH�IRUHVHHDEOH�IXWXUH�WKURXJKRXW�WKH�ERUHDO�SLQH�IRUHVWV�
IURP�$OEHUWD�WR�2QWDULR��$OWKRXJK�GURXJKW�VWUHVV�LV��DQG�LV�SUHGLFWHG�WR�EH��PRUH�FRPPRQ�LQ�WKDW�VDPH�DUHD��WKHUH�LV�QRW�
D�YHU\�ODUJH�FKDQJH�LQ�WKLV�ULVN�IDFWRU�SUHGLFWHG�LQ�WKH�QHDU�IXWXUH��

7KXV��ZLWK�RXU�FXUUHQW�XQGHUVWDQGLQJ�RI�WKH�LQVHFWҋV�SK\VLRORJ\�DQG�KRVW�SODQW�LQWHUDFWLRQV��WKH�ULVN�RI�VHHLQJ�WKH�
PRXQWDLQ�SLQH�EHHWOH�VSUHDG�DFURVV�WKH�QRUWKHUQ�IRUHVWV�RI�&DQDGD�LQWR�WKH�HDVWHUQ�SLQH�IRUHVWV�VHHPV�UDWKHU�ORZ��7KLV�
SUHGLFWLRQ��RI�FRXUVH��LV�FRQWLQJHQW�RQ�IDLOXUH�RI�WKH�LQVHFW�WR�DGDSW��HYROYH��DQG�FKDQJH�LWV�WKHUPDO�UHVSRQVHV��DQG�RQ�D�
UHODWLYHO\�VWDEOH�GLVWULEXWLRQ�RI�SLQHV�RYHU�WKH�WLPH�UDQJH�XQGHU�FRQVLGHUDWLRQ�



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

'HVFULELQJ�VLPLODU�HIIHFWV�IRU�SHVW�LQVHFWV�LQ�FOLPDWH�FKDQJH�
VFHQDULRV��/RJDQ�DQG�RWKHUV��������LQGLFDWH�WKDW�WKHUH�LV�D�
KLVWRULF�WUHQG�WR�LQWHQVL¿FDWLRQ�LQ�DOO�DVSHFWV�RI�RXWEUHDN�
EHKDYLRU��EDVHG�RQ�DVVHVVPHQWV�RI�LQGLYLGXDO�VSHFLHV¶�
UHVSRQVHV�WR�GDWH��WKLV�FHUWDLQO\�FKDUDFWHUL]HV�PRGHOLQJ�ZRUN�
ZLWK�WKH�PRXQWDLQ�SLQH�EHHWOH��'HQGURFWRQXV�SRQGHURVDH���
J\SV\�PRWK��VSUXFH�EHHWOH��'HQGURFWRQXV�UX¿SHQQLV���DQG�
VSUXFH�EXGZRUP��&KRULVWRQHXUD�IXPLIHUDQD���

:DOWKHU�DQG�RWKHUV��������OLQN�FOLPDWH�FKDQJH�WR�FKDQJHV�LQ�
D�YDULHW\�RI�NQRZQ�VSULQJWLPH�OLIH�F\FOH�HYHQWV�LQ�(XURSHDQ�
RUJDQLVPV��LQFOXGLQJ�HDUOLHU�DQQXDO�ELUG�EUHHGLQJ��PLJUDQW�
ELUG�DUULYDO��WKH�DSSHDUDQFH�RI�EXWWHUÀLHV��FKRUXVHV�DQG�
VSDZQLQJ�RI�DPSKLELDQV��DQG�VKRRW�JURZWK�DQG�ÀRZHULQJ�RI�
SODQWV���WKHVH�FKDQJHV�LQ�HYHQW�WLPLQJ�VXJJHVW�D�OHQJWKHQLQJ�
RI�JURZLQJ�VHDVRQ�E\���WR����GD\V��$QGHUVRQ�DQG�RWKHUV�
��������FLWLQJ�JUH\�OHDI�VSRW��3\ULFXODULD�JULVHD��GLVHDVH�RI�
FRUQ��=HD�VSS����VXJJHVW�WKDW�WKH�UDQJHV�RI�VHYHUDO�LPSRUWDQW�
FURS�LQVHFWV��QRQQDWLYH�SODQWV��DQG�SODQW�GLVHDVHV�KDYH�
DOUHDG\�H[SDQGHG�QRUWKZDUG��7KH\�DOVR�QRWH�WKDW�DXWXPQ�
OLIH�F\FOH�HYHQWV��OHDI�FRORU�FKDQJH�DQG�OHDI�IDOO��DUH�QRW�DV�
FOHDUO\�GH¿QHG�LQ�WKHLU�UHVSRQVH�WR�WKH�H[WHQVLRQ�RI�JURZLQJ�
VHDVRQ�DV�VSULQJWLPH�HYHQWV�

3ODQWV�KDYH�KLVWRULFDOO\�UHVSRQGHG�WR�FOLPDWH�FKDQJH�E\�
PLJUDWLRQ�DQG�DGDSWDWLRQ��)UDJPHQWDWLRQ�DQG�UDWH�RI�VHHGOLQJ�
HVWDEOLVKPHQW�PD\�KLQGHU�VRPH�SODQW�SRSXODWLRQV�IURP�
VXFFHVVIXO�PLJUDWLRQ�WR�KLJKHU�ODWLWXGHV��3HUVLVWHQFH�RI�WKHVH�
SRSXODWLRQV�PD\�GHSHQG�KHDYLO\�RQ�DGDSWLYH�HYROXWLRQ��EXW�
SUHGLFWHG�UDWHV�RI�HYROXWLRQDU\�UHVSRQVH�DUH�PXFK�VORZHU�
WKDQ�WKH�SUHGLFWHG�UDWH�RI�FOLPDWH�FKDQJH��+LVWRULFDO�FOLPDWH�
FKDQJHV�ZHUH�JHQHUDOO\�PXFK�VORZHU��E\�RQH�RU�PRUH�RUGHUV�
RI�PDJQLWXGH��WKDQ�WKRVH�SUHGLFWHG�IRU�WKH�IXWXUH��(WWHUVRQ�
DQG�6KDZ��������7KLV�REVHUYDWLRQ�OHDGV�WR�FRQFHUQ�WKDW�
KLVWRULFDO�UHVSRQVH�SDWWHUQV�WR�FOLPDWH�FKDQJH�PD\�QRW�SURYH�
WR�EH�HIIHFWLYH�DV�SUHGLFWRUV�RI�IXWXUH�FKDQJH�

$GGLQJ�WR�WKH�FRQFHUQV�H[SUHVVHG�DERYH�LV�D�FULWLFDO�
FRQVLGHUDWLRQ�WKDW�KDV�QRW�\HW�EHHQ�HPSKDVL]HG�HQRXJK²
FOLPDWH�FKDQJH�FDQQRW�EH�YLHZHG�LQ�LVRODWLRQ��LWV�HIIHFWV�RQ�
HFRV\VWHPV�PXVW�EH�FRQVLGHUHG�LQ�WKH�FRQWH[W�RI�D�UDQJH�RI�
KXPDQ�FDXVHG�LPSDFWV�RQ�HFRV\VWHPV��VXFK�DV�DLU�SROOXWLRQ��
ZDWHU�SROOXWLRQ��KDELWDW�GHVWUXFWLRQ�DQG�IUDJPHQWDWLRQ��DQG�
WKH�QRQQDWLYH�VSHFLHV�WKDW�WKULYH�DQG�KDYH�WKHLU�PRVW�VHULRXV�
HIIHFWV�LQ�HFRV\VWHPV�DOUHDG\�GLVWXUEHG�E\�KXPDQ�DFWLYLWLHV�
�0DOFROP�DQG�3LWHOND��������

0DQ\�XQSUHGLFWDEOH��XQIRUHVHHQ�SHVW�SUREOHPV�PD\�
DULVH�DV�D�UHVXOW�RI�FKDQJLQJ�WHPSHUDWXUHV��FKDQJLQJ�
SUHFLSLWDWLRQ�UHJLPHV��RU�ERWK�LQ�FRPELQDWLRQ��3UHYLRXVO\�
PLQRU�RU�LQIUHTXHQW�SHVWV�PD\�EHFRPH�VLJQL¿FDQW�FDXVHV�
RI�WUHH�PRUWDOLW\��6RPH�FXUUHQW�PDMRU�SHVWV�PD\�GHFOLQH�
LQ�LPSRUWDQFH��,Q�DGGLWLRQ�WR�QHZ�QRQQDWLYH�LQYDVLYH�
SHVWV�DUULYLQJ�IURP�RYHUVHDV��WKH�UDQJHV�RI�LQVHFWV�
DQG�GLVHDVHV�QDWLYH�WR�1RUWK�$PHULFD�PD\�H[SDQG�RU�

FRQWUDFW�GUDPDWLFDOO\��%HFDXVH�WKHVH�FKDQJHV�DUH�ODUJHO\�
XQSUHGLFWDEOH�\HW�ERXQG�WR�RFFXU��ODQG�PDQDJHUV�DQG�
VFLHQWLVWV�LQ�IRUHVWU\�UHODWHG�GLVFLSOLQHV�ZLOO�QHHG�WR�SUDFWLFH�
HDUO\�GHWHFWLRQ�DQG�PRQLWRULQJ�RI�³QHZ´�SUREOHPV�DQG�
IROORZ�XS�ZLWK�UHVHDUFK�DQG�FUHDWLYH��DGDSWLYH�PDQDJHPHQW�
VWUDWHJLHV��

3$7+26<67(06

7KH�VXEWOH�FKDQJHV�LQ�FRQGLWLRQV�DWWULEXWHG�WR�FOLPDWH�FKDQJH�
FDQ�DIIHFW�SODQW�GLVHDVH�GHYHORSPHQW��7KHVH�FKDQJHV�DUH�QRW�
HDVLO\�GHWHUPLQHG��DQG��FRQVHTXHQWO\��WKH�DELOLW\�WR�IRUHFDVW�
KRZ�GLVHDVH�FKDQJHV�XQGHU�DOWHUHG�JURZWK�FRQGLWLRQV�LV�QRW�
VLPSOH��6HHP�������

/HVV�VWDEOH�UHODWLRQVKLSV�WHQG�WR�RFFXU�LQ�WKH�VLPSOHU�
HFRV\VWHPV�WKDW�LQLWLDOO\�H[LVW�LQ�SODQWHG�IRUHVWV��RIWHQ�
LQYROYLQJ�QHZ�FRPELQDWLRQV�RI�KRVW�DQG�SDWKRJHQ�VSHFLHV�
WKDW�KDYH�EHHQ�WUDQVSRUWHG�EH\RQG�WKHLU�QDWXUDO�JHRJUDSKLF�
UDQJHV��,Q�VXFK�VLWXDWLRQV��FOLPDWH�FKDQJH�ZRXOG�OLNHO\�
HQFRXUDJH�PDMRU�FKDQJHV�LQ�GLVHDVH�LQFLGHQFH�DQG�VHYHULW\�
�/RQVGDOH�DQG�*LEEV�������

7UHH�GLVHDVH�SUREOHPV�FDQQRW�EH�IXOO\�XQGHUVWRRG�ZLWKRXW�D�
WKRURXJK�DSSUHFLDWLRQ�RI�WKH�SDUW�SOD\HG�E\�HQYLURQPHQWDO�
IDFWRUV��SDUWLFXODUO\�FOLPDWH��DV�D�SUHFXUVRU�WR�IXQJDO�DWWDFN��
7KH�PDQLIHVWDWLRQ�RI�PDQ\�GLVHDVHV�RIWHQ�PHUHO\�UHÀHFWV�
XQIDYRUDEOH�VLWH�IDFWRUV��WKH�SUHVHQFH�RI�WKH�IXQJXV�EHLQJ�
WKH�UHVXOW�RI�DQ�XQKHDOWK\�FRQGLWLRQ�UDWKHU�WKDQ�WKH�SULPDU\�
FDXVH�RI�WKH�WUHH¶V�GHELOLW\��*LOPRXU�������

'XULQJ�XQXVXDO�ZHDWKHU�HYHQWV�RU�ELRORJLFDOO\�LQGXFHG�
VWUHVV�SHULRGV��WKH�FRPSHWLWLYH�GRPLQDQW�PD\�EH�WKH�PRVW�
YXOQHUDEOH��,WV�ODUJH�VL]H�KDV�VWUHWFKHG�LWV�OLPLWV�WR�FRRUGLQDWH�
XSWDNH��WUDQVSRUW��VWRUDJH��DQG�SKRWRV\QWKHVLV��0DQLRQ�DQG�
/DFKDQFH�������

7KH�WLPLQJ�RI�WKH�VWUHVV�HYHQW�LV�DOVR�YHU\�LPSRUWDQW��(DUO\�
VHDVRQ�VWUHVV�LV�IUHTXHQWO\�RYHUFRPH�DOWKRXJK�ODWHU�VWUHVVRUV�
DUH�QRW�VR��RIWHQ�VLPSO\�EHFDXVH�RI�VXI¿FLHQW�WLPH�UHPDLQLQJ�
LQ�WKH�JURZLQJ�VHDVRQ��/XQGTXLVW�DQG�+DPHOLQ�������

1RQQDWLYH�LQVHFW�SHVWV�DQG�GLVHDVHV�SRVH�WKH�PRVW�VHULRXV�
WKUHDW�WR�WKH�IRUHVWV�RI�HDVWHUQ�1RUWK�$PHULFD��7KH�OLWDQ\�
RI�SHVW�DQG�GLVHDVH�LQWURGXFWLRQV�LV�ORQJ��FKHVWQXW�EOLJKW�
�&U\SKRQHFWULD�SDUDVLWLFD���'XWFK�HOP�GLVHDVH��2SKLRVWRPD�
XOPL���EHHFK�EDUN�GLVHDVH��1HFWULD�FRFFLQHD�YDU��IDJLQDWD���
EDOVDP�ZRROO\�DGHOJLG��$GHOJHV�SLFHDH���KHPORFN�ZRROO\�
DGHOJLG��$��WVXJDH���GRJZRRG�DQWKUDFQRVH��'LVFXOD�
GHVWUXFWLYD���DQG�J\SV\�PRWK��/RYHWW�DQG�RWKHUV�������

$FFRUGLQJ�WR�/RYHWW�DQG�RWKHUV���������HFRORJLVWV�QHHG�
DGHTXDWH�LQIRUPDWLRQ�LQ�RQO\�VL[�FDWHJRULHV�RI�NQRZOHGJH�
DERXW�QRQQDWLYH�SHVWV�DQG�WKHLU�KRVWV�WR�PDNH�URXJK�
SUHGLFWLRQV�RI�WKH�W\SH�DQG�PDJQLWXGH�RI�SRWHQWLDO�HFRV\VWHP�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

LPSDFWV��3HVW�LQIRUPDWLRQ�LV�QHHGHG�FRQFHUQLQJ������PRGH�
RI�DFWLRQ������KRVW�VSHFL¿FLW\²VXFK�DV�VSHFLHV�DQG�DJH�
FODVV��DQG�����YLUXOHQFH��:LWK�UHVSHFW�WR�WKH�KRVW��WKH�
LQIRUPDWLRQ�QHHGHG�LV������HFRORJLFDO�LPSRUWDQFH²SRVLWLRQ�
RU�ELR�SURGXFWLRQ�YDOXHV�LQ�WKH�V\VWHP������XQLTXHQHVV��DQG�
����SK\WRVRFLRORJ\²VXFK�DV�SXUH�YHUVXV�PL[HG�VWDQGV��
HIIHFWLYHQHVV�RI�UHJHQHUDWLRQ�

:KHQ�FOLPDWH�FKDQJH�KDV�D�VLJQL¿FDQW�DQG�GLUHFW�HIIHFW�RQ�
SODQWV��FKDQJHV�LQ�FRPSRVLWLRQ�PD\�HQVXH��*LYHQ�GLIIHUHQWLDO�
UHVSRQVHV�DFURVV�SODQW�VSHFLHV��WKLV�PD\�OHDG�WR�UHODWLYH�
FKDQJHV�LQ�FRPPXQLW\�FRPSRVLWLRQ��:KHQ�FRXSOHG�ZLWK�
UDQJH�H[WHQVLRQV�RU�FRQWUDFWLRQV�RI�LQGLYLGXDO�VSHFLHV��WKH�
UHVXOW�PD\�EH�LQFUHDVHG�RU�GHFUHDVHG�GLYHUVLW\�RI�ZKROH�
SODQW�FRPPXQLWLHV��'LVHDVHV�RI�RQH�KRVW�VSHFLHV�PD\�WKXV�EH�
EURXJKW�LQWR�LQWLPDWH�FRQWDFW�ZLWK�QHZ�KRVWV��DOWKRXJK�WKH�
OLNHOLKRRG�RI�VSDWLDO�PRYHPHQWV�QHFHVVDU\�IRU�WKLV�WR�RFFXU�LV�
SHUKDSV�ORZ�LQ�WKH�LPPHGLDWH�IXWXUH��WKH\�PD\�EHQH¿W�IURP�
LQFUHDVLQJ�RYHUODS�RI�REOLJDWH�DOWHUQDWH�KRVW�GLVWULEXWLRQV��
RU�WKH\�PD\�VXIIHU�VLJQL¿FDQW�UHGXFWLRQV�LQ�SRSXODWLRQ�VL]H�
DV�D�FRQVHTXHQFH�RI�DOORSDWULF�GLVWULEXWLRQV�RU�LQFRPSOHWH�
FRQJUXHQFH�LQ�WKH�GLVWULEXWLRQ�RI�REOLJDWH�DOWHUQDWH�KRVWV�
�%XUGRQ�DQG�RWKHUV�������

%RODQG�DQG�RWKHUV��������VXPPDUL]H�UHVHDUFK�RQ�WKH�
SRWHQWLDO�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�SODQW�GLVHDVHV�DQG�
OLVW�����SODQW�GLVHDVHV��RQO\����RI�ZKLFK�DUH�IRUHVW�WUHH�
GLVHDVHV��'HVSLWH�WKLV�WKH\�WDEXODWH�GDWD�IRU�FOLPDWH�FKDQJH�
HIIHFWV�ZLWK�UHVSHFW�WR�IRUHVW�SDWKRV\VWHPV�XQGHU�WKHVH�
FDWHJRULHV��SULPDU\�LQRFXOXP�RU�GLVHDVH�HVWDEOLVKPHQW��UDWH�
RI�GLVHDVH�SURJUHVV��SRWHQWLDO�GXUDWLRQ�RI�HSLGHPLF��UHDVRQV�
IRU�HIIHFWV��DQG�QHW�HIIHFW�RI�WKH�GLVHDVH��$OWKRXJK�SUHGLFWLQJ�
WKH�HIIHFWV�RQ�WKH�GLVHDVHV�LV�UHODWLYHO\�LQWXLWLYH�WR�SODQW�
SDWKRORJLVWV��WKH�DXWKRUV�DUJXH�WKDW�H[WHQGLQJ�WKH�LQWXLWLYH�
NQRZOHGJH�SDWKRV\VWHPV�RU�GLVHDVH�PHFKDQLVPV�UHTXLUHV�
PRUH�NQRZOHGJH�DERXW�KRZ�WKH�KRVW¶V�SK\VLRORJ\�DQG�WKXV�
WKH�KRVW�SDWKRJHQ�LQWHUDFWLRQ�ZLOO�EH�DIIHFWHG��7KH\�DOVR�
FLWH�D�VSHFL¿F�QHHG�IRU�IXUWKHU�NQRZOHGJH�DERXW�WKH�HIIHFWV�
RI�HOHYDWHG�FDUERQ�GLR[LGH��89�UDGLDWLRQ��DQG�JURXQG�OHYHO�
R]RQH��DV�ZHOO�DV�WKH�HIIHFWV�RI�HQYLURQPHQWDO�FKDQJHV�RQ�
LQVHFW�YHFWRUV�RI�GLVHDVHV�

$Q�LQWHUHVWLQJ�VLGHEDU�WR�SDWKRV\VWHPV�DFWLYLW\�LV�UHÀHFWHG�
LQ�WKH�FDSDFLW\�RI�IXQJL�WR�SHUIRUP�WKHLU�FOHDQXS�IXQFWLRQ�
�ZRRG\�DQG�OHDI�OLWWHU�GHFRPSRVLWLRQ��XQGHU�WKH�LQÀXHQFH�
RI�FOLPDWH�FKDQJH��<LQ��������PDNHV�VHYHUDO�SRLQWV��)LUVW��
WKH�GHFD\�UDWH�RI�IRUHVW�ZRRG\�GHEULV�LV�D�NH\�PLVVLQJ�OLQN�
LQ�RXU�TXDQWLWDWLYH�XQGHUVWDQGLQJ�RI�FDUERQ�G\QDPLFV�DQG�
WKH�JOREDO�FDUERQ�EXGJHW�RI�IRUHVWV��$QG��LQ�WKH�FRQWH[W�RI�
JOREDO�FOLPDWH�FKDQJH��D����&�ZDUPLQJ�LQ�DLU�WHPSHUDWXUH�LQ�
-DQXDU\�DQG�-XO\�ZRXOG�DFFHOHUDWH�VWHP�ZRRG\�GHEULV�GHFD\�
�LQ�GHQVLW\�ORVV���DFFHOHUDWHG�GHFD\�ZRXOG�GHFUHDVH�LQ�WKH�
SUHVHQFH�RI�LQFUHDVHG�SUHFLSLWDWLRQ��DQG�YLFH�YHUVD���EXW��WKH�
PDJQLWXGH�RI�LQFUHDVH�ZRXOG�EH�VPDOOHU�ZKHQ�DGMXVWHG�IRU�
WKH�GHWULPHQWDO�HIIHFW�RI�HOHYDWHG�FDUERQ�GLR[LGH�DV�SDUW�RI�
FOLPDWH�FKDQJH�

)RU�PDQ\�IXQJDO�GLVHDVHV�WKDW�UHO\�RQ�ELRWLF�YHFWRUV�IRU�
GLVSHUVDO��WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�DQG�ZHDWKHU�RQ�WKH�
GHYHORSPHQW�RI�RXWEUHDNV�RU�HSLGHPLFV�KDYH�QRW�EHHQ�VWXGLHG�
LQ�GHWDLO��,Q�DUHDV�ZKHUH�D�SDWKRJHQ�DOUHDG\�RFFXUV��ZHDWKHU�
FRQGLWLRQV�PD\�IDYRU�RXWEUHDNV�RI�LWV�YHFWRUV�LQ�FHUWDLQ�
\HDUV��VXJJHVWLQJ�WKDW�FOLPDWH�FKDQJH�FRXOG�LQÀXHQFH�ORQJ�
WHUP�SUHYDOHQFH�RI�WKH�GLVHDVH��/RQVGDOH�DQG�*LEEV��������
7KH�LQWURGXFWLRQ�RI�QHZ�YHFWRU�VSHFLHV��FKDQJHV�LQ�YHFWRU�
RYHUZLQWHULQJ�DQG�RYHUVXPPHULQJ��*DUUHWW�DQG�RWKHUV��������
DQG�RWKHU�HIIHFWV�RI�FKDQJH�RQ�LQVHFWV�PD\�KDYH�LPSRUWDQW�
HIIHFWV�RQ�SDWKRJHQ�VXUYLYDO��PRYHPHQW��DQG�UHSURGXFWLRQ�
�*DUUHWW�DQG�RWKHUV��������3DWKRJHQV�WKDW�UHO\�RQ�YHFWRUV�
PD\�VHH�VLJQL¿FDQW�VKLIWV�LQ�WKHLU�GLVWULEXWLRQ�RU�LQWHQVLW\�
LI�HQYLURQPHQWDO�FKDQJHV�DIIHFW�WKH�EHKDYLRU�RU�YLDELOLW\�RI�
WKHLU�YHFWRU��%XUGRQ�DQG�RWKHUV�������

+RZHYHU��LQ�VRPH�FLUFXPVWDQFHV��ZDUPHU�WHPSHUDWXUHV�
FRXOG�DFWXDOO\�LQKLELW�LQVHFW�DFWLYLW\�RU�GLVUXSW�WKH�EXLOG�XS�
RI�SRSXODWLRQV��(QHPLHV�RI�LQVHFW�SHVWV�ZLOO�DOVR�EH�DIIHFWHG�
E\�FOLPDWH�FKDQJH��EXW�WKHVH�HIIHFWV�DUH�XQNQRZQ�DQG�
UHTXLUH�PRUH�UHVHDUFK��,I�ZDUPHU�WHPSHUDWXUHV�SRVLWLYHO\�
DIIHFW�SUHGDWRUV�DQG�SDUDVLWRLGV��QDWXUDO�HQHPLHV�ZLOO�H[KLELW�
JUHDWHU�FRQWURO�RI�SHVW�VSHFLHV��&RQYHUVHO\��LI�ZDUPHU�
WHPSHUDWXUHV�GLVUXSW�RU�GHFUHDVH�SUHGDWRU�DQG�SDUDVLWRLG�
SRSXODWLRQV��SHVW�SRSXODWLRQV�ZLOO�JURZ�PRUH�TXLFNO\�DQG�
ZLOO�SHUVLVW�DW�KLJKHU�OHYHOV�IRU�ORQJHU�SHULRGV�

/,7(5$785(�&,7('

$QGHUVRQ��3�.���&XQQLQJKDP��$�$���3DWHO��1�*��>DQG�RWKHUV@��������
(PHUJLQJ�LQIHFWLRXV�GLVHDVHV�RI�SODQWV��SDWKRJHQ��SROOXWLRQ��FOLPDWH�
FKDQJH�DQG�DJURWHFKQRORJ\�GULYHUV��7UHQGV�LQ�(FRORJ\�DQG�(YROXWLRQ�
�����������±�����

$\UHV��0�3���/RPEDUGHUR��0�-��������$VVHVVLQJ�WKH�FRQVHTXHQFHV�RI�JOREDO�
FKDQJH�IRU�IRUHVW�GLVWXUEDQFH�IURP�KHUELYRUHV�DQG�SDWKRJHQV��6FLHQFH�
RI�7RWDO�(QYLURQPHQW���������±������DOVR��KWWS���ZZZ�GDUWPRXWK�
HGX�aPSD\UHV�SXEV�JHSLGHP��3')���

%D]]D]��)�$���)DMHU��(�'��������3ODQW�OLIH�LQ�D�&2��ULFK�ZRUOG��6FLHQWL¿F�
$PHULFDQ������������

%HXNHPD��6�-���5RELQVRQ��'�&�(���*UHLJ��/�$��������)RUHVWV��LQVHFWV�	�
SDWKRJHQV�DQG�FOLPDWH�FKDQJH��ZRUNVKRS�UHSRUW��3ULQHYLOOH��25��7KH�
:HVWHUQ�:LOGODQGV�(QYLURQPHQWDO�7KUHDW�$VVHVVPHQW�&HQWHU�����S��
�DFFHVV�DW��KWWS���ZZZ�HVVD�FRP�GRFXPHQWV�)RUHVWV����3HVWV����
DQG���&OLPDWH�������:RUNVKRS���5HSRUW�SGI���

%ODFN��%�$���6KDZ��'�&���6WRQH��-�.��������,PSDFWV�RI�6ZLVV�QHHGOH�FDVW�RQ�
RYHUVWRU\�'RXJODV�¿U�IRUHVWV�RI�WKH�ZHVWHUQ�2UHJRQ�&RDVW�5DQJH��:HE�
SXEOLVKHG�P�V��&RUYDOLV��25��2UHJRQ�6WDWH�8QLYHUVLW\�����S���DFFHVV�DW�
KWWS���LU�OLEUDU\�RUHJRQVWDWH�HGX�MVSXL�ELWVWUHDP��������������%ODFNBHWB
DOB)(0B61&BVWXG\B������%���'�SGI��

%RODQG��*�-���0HO]HU��0�6���+RSNLQ��$��>DQG�RWKHUV@��������&OLPDWH�FKDQJH�
DQG�SODQW�GLVHDVHV�LQ�2QWDULR��&DQDGLDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\�����
���±����

%UDVLHU��&�0���6FRWW��-�.��������(XURSHDQ�RDN�GHFOLQHV�DQG�JOREDO�ZDUPLQJ��
D�WKHRUHWLFDO�DVVHVVPHQW�ZLWK�VSHFLDO�UHIHUHQFH�WR�WKH�DFWLYLW\�RI�
3K\WRSKWKRUD�FLQQDPRPL��%XOOHWLQ�2(33�����������±�����

%UHVKHDUV��'�'���&REE��1�6���5LFK��3�0��>DQG�RWKHUV@���������5HJLRQDO�
YHJHWDWLRQ�GLH�RII�LQ�UHVSRQVH�WR�JOREDO�FKDQJH�W\SH�GURXJKW��
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�8QLWHG�6WDWHV�RI�
$PHULFD�����������±�������



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

%URDGPHDGRZ��0���5D\��'��������&OLPDWH�FKDQJH�DQG�%ULWLVK�ZRRGODQG��
,QIRUPDWLRQ�1RWH�����(GLQEXUJK��8QLWHG�.LQJGRP��)RUHVWU\�
&RPPLVVLRQ���DOVR��KWWS����ZZZ�IRUHVWUHVHDUFK�JRY�XN�SGI�IFLQ����
SGI��),/(�IFLQ����SGI��

%XUGRQ��-�-���7KUDOO��3�+���(ULFVRQ��/��������7KH�FXUUHQW�DQG�IXWXUH�
G\QDPLFV�RI�GLVHDVH�LQ�SODQW�FRPPXQLWLHV��$QQXDO�5HYLHZ�RI�
3K\WRSDWKRORJ\�������±����

&KDNUDERUW\��6���'DWWD��6��������+RZ�ZLOO�SODQW�SDWKRJHQV�DGDSW�WR�
KRVW�SODQW�UHVLVWDQFH�DW�HOHYDWHG�&2��XQGHU�D�FKDQJLQJ�FOLPDWH"�1HZ�
3K\WRORJLVW���������±�����

&KDNUDERUW\��6���0XUUD\��*�0���0DJDUH\��3�$��>DQG�RWKHUV@��������3RWHQWLDO�
LPSDFW�RI�FOLPDWH�FKDQJH�RQ�SODQW�GLVHDVHV�RI�HFRQRPLF�VLJQL¿FDQFH�WR�
$XVWUDOLD��$XVWUDODVLDQ�3ODQW�3DWKRORJ\�������±����

&RDNOH\��6�0��������9DULDWLRQ�LQ�FOLPDWH�DQG�SUHGLFWLRQ�RI�GLVHDVH�LQ�
SODQWV��$QQXDO�5HYLHZ�RI�3K\WRSDWKRORJ\�������������

&RDNOH\��6�0���6FKHUP��+���&KDNUDERUW\��6��������&OLPDWH�FKDQJH�DQG�
SODQW�GLVHDVH�PDQDJHPHQW��$QQXDO�5HYLHZ�RI�3K\WRSDWKRORJ\�����
���±�����

'DOH��9�+���-R\FH��/�$���0F1XOW\��6��>DQG�RWKHUV@��������&OLPDWH�FKDQJH�DQG�
IRUHVW�GLVWXUEDQFHV��%LR6FLHQFH��������±������DOVR��KWWS���ZZZ�XVJFUS�
JRY�XVJFUS�/LEUDU\�QDWLRQDODVVHVVPHQW�IRUHVWV�ELRRQH��SGI��

(WWHUVRQ��-�5���6KDZ��5�*��������&RQVWUDLQW�WR�DGDSWLYH�HYROXWLRQ�LQ�
UHVSRQVH�WR�JOREDO�ZDUPLQJ��6FLHQFH��������������

)HQQ��0�(��'XQQ��3�+���'XUDOO��'�0��������(IIHFWV�RI�R]RQH�DQG�VXOIXU�
GLR[LGH�RQ�SK\OORVSKHUH�IXQJL�IURP�WKUHH�WUHH�VSHFLHV��$SSOLHG�
(QYLURQPHQWDO�0LFURELRORJ\�������������

*DUUHWW��.�$���'HQG\��6�3���)UDQN��(�(��>DQG�RWKHUV@��������&OLPDWH�FKDQJH�
HIIHFWV�RQ�SODQW�GLVHDVH��JHQRPHV�WR�HFRV\VWHPV��$QQXDO�5HYLHZ�RI�
3K\WRSDWKRORJ\��������±�����

*LOPRXU��-�:��������7KH�LPSRUWDQFH�RI�FOLPDWLF�IDFWRUV�LQ�IRUHVW�P\FRORJ\��
1HZ�=HDODQG�-RXUQDO�RI�)RUHVWU\������������

*RXGULDDQ��-���=DGRFNV��-�&��������*OREDO�FOLPDWH�FKDQJH��PRGHOLQJ�
WKH�SRWHQWLDO�UHVSRQVHV�RI�DJURV\VWHPV�ZLWK�VSHFLDO�UHIHUHQFH�WR�FURS�
SURWHFWLRQ��(QYLURQPHQWDO�3ROOXWLRQ�������������

+DQVHQ��$�-���1HLOVRQ��5�3���'DOH��9�+��>DQG�RWKHUV@��������*OREDO�FKDQJH�LQ�
IRUHVWV��UHVSRQVHV�RI�VSHFLHV��FRPPXQLWLHV�DQG�ELRPHV��%LR6FLHQFH������
���±�����

+DUYHOO��&�'���0LWFKHOO��&�(���:DUG��-�5��>DQG�RWKHUV@��������&OLPDWH�
ZDUPLQJ�DQG�GLVHDVH�ULVNV�IRU�WHUUHVWULDO�DQG�PDULQH�ELRWD��6FLHQFH�������
����±������

+HSWLQJ��*�+��������&OLPDWH�DQG�IRUHVW�GLVHDVHV��$QQXDO�5HYLHZ�RI�
3K\WRSDWKRORJ\�������±����

+XPSKUH\��+��%��������&OLPDWH�DQG�SODQW�GLVHDVHV��<HDUERRN�RI�$JULFXOWXUH�
�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH����������

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��������&OLPDWH�FKDQJH�������
V\QWKHVLV�UHSRUW��$�FRQWULEXWLRQ�RI�:RUNLQJ�*URXSV�,��,,��DQG�,,,�WR�
WKH�WKLUG�DVVHVVPHQW�UHSRUW�RI�WKH�,QWHJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�
&KDQJH��,Q��:DWVRQ��5�7��DQG�WKH�&RUH�:ULWLQJ�7HDP��HGV��&DPEULGJH�
8QLYHUVLW\�3UHVV��&DPEULGJH��8QLWHG�.LQJGRP��DQG�1HZ�<RUN������SS��

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��������6XPPDU\�IRU�
SROLF\PDNHUV��,Q��6RORPRQ��6���4LQ��'���0DQQLQJ��0���&KHQ��=���
0DUTXLV��0���$YHU\W��.�%���7LJQRU��0���0LOOHU��+�/���HGV��&OLPDWH�FKDQJH�
������7KH�SK\VLFDO�VFLHQFH�EDVLV��&RQWULEXWLRQ�RI�ZRUNLQJ�JURXS�,�WR�
WKH�IRXUWK�DVVHVVPHQW�UHSRUW�RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�
&KDQJH��&DPEULGJH��8QLWHG��.LQJGRP�DQG�1HZ�<RUN��&DPEULGJH�
8QLYHUVLW\�3UHVV����S���DOVR��KWWS���ZZZ�LSFF�FK��SGI�DVVHVVPHQW�UHSRUW�
DU��V\U�DU�BV\UBVSP�SGI����

-DPHV��5�/���&REE��)�:���-U���0LOOHU��3�5��>DQG�RWKHUV@������D��(IIHFWV�RI�
R[LGDQW�DLU�SROOXWLRQ�RQ�VXVFHSWLELOLW\�RI�SLQH�URWV�WR�)RPHV�DQQRVXV��
3K\WRSDWKRORJ\��������������

-DPHV��5�/���&REE��)�:���-U���:LOFR[��:�:��>DQG�RWKHUV@������E��(IIHFW�
RI�SKRWRFKHPLFDO�R[LGDQW�LQMXU\�RI�SRQGHURVD�DQG�-HIIUH\�SLQHV�RQ�
VXVFHSWLELOLW\�RI�VDSZRRG�DQG�IUHVKO\�FXW�VWXPSV�WR�)RPHV�DQQRVXV��
3K\WRSDWKRORJ\�������������

-RQHV��5��-���0DQV¿HOG��7��$��������,QFUHDVHV�LQ�WKH�GLIIXVLRQ�UHVLVWDQFHV�
RI�OHDYHV�LQ�D�FDUERQ�GLR[LGH�HQULFKHG�DWPRVSKHUH��-RXUQDO�RI�
([SHULPHQWDO�%RWDQ\�������������

-R\FH��/���$EHU��-���0F1XOW\��6��>DQG�RWKHUV@��������3RWHQWLDO�FRQVHTXHQFHV�
RI�FOLPDWH�YDULDELOLW\�DQG�FKDQJH�IRU�WKH�IRUHVWV�RI�WKH�8QLWHG�6WDWHV��
,Q��1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�7HDP��HGV��&OLPDWH�FKDQJH�LPSDFWV�
RQ�WKH�8QLWHG�6WDWHV��WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�YDULDELOLW\�
DQG�FKDQJH��&DPEULGJH��8QLWHG�.LQJGRP��&DPEULGJH�8QLYHUVLW\�3UHVV��
���±������DOVR��KWWS���ZZZ�VUV�IV�XVGD�JRY�SXEV�MD�MDBMR\FH����SGI���

.HDQH��.�'���0DQQLQJ��:�-��������(IIHFWV�RI�R]RQH�DQG�VLPXODWHG�DFLG�UDLQ�
DQG�R]RQH�DQG�VXOIXU�GLR[LGH�RQ�P\FRUUKL]DO�IRUPDWLRQ�LQ�SDSHU�ELUFK�
DQG�ZKLWH�SLQH��,Q��3HUU\��5��HW�DO��/RQGRQ��*UHDW�%ULWDLQ��6HOSHU�/WG���
��������

.OHLMXQDV��-�7���*HLOV��%�:���*ODHVHU��-�0��>DQG�RWKHUV@��������5HYLHZ�
RI�OLWHUDWXUH�RQ�FOLPDWH�FKDQJH�DQG�IRUHVW�GLVHDVHV�RI�ZHVWHUQ�1RUWK�
$PHULFD��$OEDQ\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
3DFL¿F�6RXWKZHVW�5HVHDUFK�6WDWLRQ�����S�

/HPPHQ��'�6���:DUUHQ��)�-���HGV��������&OLPDWH�FKDQJH�LPSDFWV�DQG�
DGDSWDWLRQ��D�&DQDGLDQ�SHUVSHFWLYH��2WWDZD��2QWDULR��1DWXUDO�5HVRXUFHV�
&DQDGD������S��

/RJDQ��-�$���5pJQLqUH��-���3RZHOO��-�$��������$VVHVVLQJ�WKH�LPSDFWV�RI�
JOREDO�ZDUPLQJ�RQ�IRUHVW�SHVW�G\QDPLFV��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�
(QYLURQPHQW��������±������DOVR��KWWS���ZZZ�XVX�HGX�EHHWOH�GRFXPHQWV�
/RJDQHW�DO������SGI��>DFFHVVHG�-XO\���������@���

/RHKOH��&��������'R�VLPXODWLRQV�SURMHFW�XQUHDOLVWLF�GLHEDFN"�-RXUQDO�RI�
)RUHVWU\�����������

/RQVGDOH��'���*LEEV��-�1��������(IIHFWV�RI�FOLPDWH�FKDQJH�LQ�IXQJDO�GLVHDVH�
RI�WUHHV��,Q��)UDQNODQG��-�&���0DJDQ��1���*DGG��*�0���HGV��)XQJL�DQG�
HQYLURQPHQW�FKDQJH��V\PSRVLXP�RI�WKH�%ULWLVK�0\FRORJLFDO�6RFLHW\��
&DPEULGJH��8QLWHG�.LQJGRP��&DPEULGJH�8QLYHUVLW\�3UHVV���±����

/RYHWW��*�0���&DQKDP��&�'���$UWKXU��0�$��>DQG�RWKHUV@��������)RUHVW�
HFRV\VWHP�UHVSRQVHV�WR�H[RWLF�SHVWV�DQG�SDWKRJHQV�LQ�HDVWHUQ�1RUWK�
$PHULFD��%LR6FLHQFH�����������±�����

/XQGTXLVW��-�(���+DPHOLQ��5�&���HGV��������)RUHVW�SDWKRORJ\��IURP�JHQHV�
WR�ODQGVFDSHV��6W��3DXO��01��$PHULFDQ�3K\WRSDWKRORJLFDO�6RFLHW\��$36�
3UHVV������S�

0DKRQH\��0�-���&KHYRQH��%�,���6NHOO\��-�0��>DQG�RWKHUV@��������,QÀXHQFH�RI�
P\FRUUKL]DH�RQ�WKH�JURZWK�RI�OREOROO\�SLQH�VHHGOLQJV�H[SRVHG�WR�R]RQH�
DQG�VXOIXU�GLR[LGH��3K\WRSDWKRORJ\��������������

0DOFROP��-�5���/LX��&���1HLOVRQ��5��3���+DQVHQ��/���+DQQDK��/��������*OREDO�
ZDUPLQJ�DQG�H[WLQFWLRQV�RI�HQGHPLF�VSHFLHV�IURP�ELRGLYHUVLW\�KRWVSRWV��
&RQVHUY��%LRO�������������

0DOFROP��-�5���3LWHOND��/�)��������(FRV\VWHPV�DQG�JOREDO�FOLPDWH�FKDQJH��
D�UHYLHZ�RI�SRWHQWLDO�LPSDFWV�RQ�8�6��WHUUHVWULDO�HFRV\VWHPV�DQG�
ELRGLYHUVLW\�����S��$FFHVVHG�DW��KWWS���ZZZ�SHZFOLPDWH�RUJ�GRF8SORDGV�
HQYBHFRV\VWHPV�SGI���-XO\������������

0DPOVWURP��&�0���5DIID��.�)��������%LRWLF�GLVWXUEDQFH�DJHQWV�LQ�WKH�ERUHDO�
IRUHVWV��FRQVLGHUDWLRQV�IRU�YHJHWDWLRQ�FKDQJH�PRGHOV��*OREDO�&KDQJH�
%LRORJ\����������

0DQLRQ��3�'���/DFKDQFH��'�/��������)RUHVW�GHFOLQH�FRQFHSWV��DQ�RYHUYLHZ��
,Q��0DQLRQ��3�'���/DFKDQFH��'�/���HGV��)RUHVW�GHFOLQH�FRQFHSWV��6W��3DXO��
01���$36�3UHVV�����±�����

0DQQLQJ��:�-���.HDQH��.�'��������(IIHFWV�RI�DLU�SROOXWDQWV�RQ�LQWHUDFWLRQV�
EHWZHHQ�SODQWV��LQVHFWV�DQG�SDWKRJHQV��,Q��+HFN��:�:���7D\ORU��2�&���
7LQJOH\��'��7���HGV��$VVHVVPHQW�RI�FURS�ORVV�IURP�DLU�SROOXWDQWV��/RQGRQ��
*��%���(OVHYLHU����������



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

0DQQLQJ��:�-���YRQ�7LHGHPDQQ��$��������&OLPDWH�FKDQJH��SRWHQWLDO�
HIIHFWV�RI�LQFUHDVHG�DWPRVSKHULF�FDUERQ�GLR[LGH��&2����R]RQH��2����
DQG�XOWUDYLROHW�%��89�%��UDGLDWLRQ�RQ�SODQW�GLVHDVHV��(QYLURQPHQWDO�
3ROOXWLRQ��������±�����

0F1XOW\��6�*���$EHU��-�'��������8QLWHG�6WDWHV�QDWLRQDO�FOLPDWH�FKDQJH�
DVVHVVPHQW�RQ�IRUHVW�HFRV\VWHPV��DQ�LQWURGXFWLRQ��%LR6FLHQFH��������±
������DOVR��KWWS���ZZZ�XVJFUS�JRY�XVJFUS�/LEUDU\�QDWLRQDODVVHVVPHQW�
IRUHVWV�ELRRQH��SGI���

0F1XOW\��6�*���%RJJV��-��/��������$�FRQFHSWXDO�IUDPHZRUN��UHGH¿QLQJ�
IRUHVW�VRLO¶V�FULWLFDO�DFLG�ORDGV�XQGHU�D�FKDQJLQJ�FOLPDWH��(QYLURQPHQWDO�
3ROOXWLRQ�����������DOVR��GRL���������M�HQYSRO��������������

0LOOVWHLQ��-�$��������3URSDJDWLRQ�RI�PHDVXUHPHQW�HUURUV�LQ�SHVWLFLGH�
DSSOLFDWLRQ�FRPSXWDWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�3HVW�0DQDJHPHQW�����
��������

1DWLRQDO�$VVHVVPHQW�6\QWKHVLV�7HDP��������&OLPDWH�FKDQJH�LPSDFWV�RQ�
WKH�8QLWHG�6WDWHV��WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�YDULDELOLW\�DQG�
FKDQJH��:DVKLQJWRQ��'&��8�6��*OREDO�&KDQJH�5HVHDUFK�3URJUDP������S��

1LOVRQ��$���.LYLVWH��$���.RUMXV��+��>DQG�RWKHUV@��������,PSDFW�RI�UHFHQW�DQG�
IXWXUH�FOLPDWH�FKDQJH�RQ�(VWRQLDQ�IRUHVWU\�DQG�DGDSWDWLRQ�WRROV��&OLPDWH�
5HVHDUFK���������±�����

2¶1HLOO��(��*��������5HVSRQVH�RI�VRLO�ELRWD�WR�HOHYDWHG�DWPRVSKHULF�FDUERQ�
GLR[LGH��3ODQW�DQG�6RLO������������

5HGPRQG��'�5��������6WXGLHV�LQ�IRUHVW�SDWKRORJ\��;9��5RRWOHWV��
P\FRUUKL]D��DQG�VRLO�WHPSHUDWXUHV�LQ�UHODWLRQ�WR�ELUFK�GLHEDFN��&DQDGLDQ�
-RXUQDO�RI�%RWDQ\�������������

5pJQLqUH��-���%HQW]��%��������0RXQWDLQ�SLQH�EHHWOH�DQG�FOLPDWH�FKDQJH��,Q��
0F0DQXV��.���*RWWVFKDON��.�:��3URFHHGLQJV����WK�8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�,QWHUDJHQF\�5HVHDUFK�)RUXP�RQ�,QYDVLYH�6SHFLHV�������
�-DQ��������$QQDSROLV��0'��*HQ��7HFK��5HS��156�3�����1HZWRZQ�
6TXDUH��3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHUQ�
5HVHDUFK�6WDWLRQ����������$YDLODEOH�DW��KWWS���ZZZ�QUV�IV�IHG�XV�SXEV�JWU�
JWUBQUV�S����SGI��

5RJHUV��+�+���5XQLRQ��*�%���.UXSD��6�9��������3ODQW�UHVSRQVHV�WR�
DWPRVSKHULF�&2��HQULFKPHQW�ZLWK�HPSKDVLV�RQ�URRWV�DQG�WKH�
UKL]RVSKHUH��(QYLURQPHQWDO�3ROOXWLRQ�������������

5XQLRQ��*�%��������&OLPDWH�FKDQJH�DQG�SODQW�SDWKRV\VWHPV²IXWXUH�
GLVHDVH�SUHYHQWLRQ�VWDUWV�KHUH��1HZ�3K\WRORJLVW���������±�����

6FKHUP��+��������6LPXODWLQJ�XQFHUWDLQW\�LQ�FOLPDWH�SHVW�PRGHOV�ZLWK�
IX]]\�QXPEHUV��(QYLURQPHQWDO�3ROOXWLRQ��������������

6FKHUP��+��������3ODQW�SDWKRJHQV�LQ�D�FKDQJLQJ�ZRUOG��$XVWUDOLDQ�3ODQW�
3DWKRORJ\�������������

6FKHUP��+���&RDNOH\��6�0�������3ODQW�SDWKRJHQV�LQ�D�FKDQJLQJ�ZRUOG��
$XVWUDOLDQ�3ODQW�3DWKRORJ\��������������

6HHP��5�&��������)RUHFDVWLQJ�SODQW�GLVHDVH�LQ�D�FKDQJLQJ�FOLPDWH��D�
TXHVWLRQ�RI�VFDOH��&DQDGLDQ�-RXUQDO�3ODQW�3DWKRORJ\��������������

6NHOO\��-�0���<DQJ��<�6���&KHYLRQH��%�,��>DQG�RWKHUV@��������2]RQH�
FRQFHQWUDWLRQV�DQG�WKHLU�LQÀXHQFH�RQ�IRUHVW�VSHFLHV�LQ�WKH�%OXH�5LGJH�
0RXQWDLQV�RI�9LUJLQLD��,Q��'DYLV��'��'���0LOOHQ��$�$���'RFKLQJHU��
/�6���HGV��$LU�SROOXWLRQ�DQG�WKH�SURGXFWLYLW\�RI�IRUHVWV��2FW�������������
:DVKLQJWRQ��'&���6WDWH�&ROOHJH��3$��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\��
,VDDF�:DOWRQ�/HDJXH�RI�$PHULFD������S�

6WXUURFN��5�1��������&OLPDWH�FKDQJH�HIIHFWV�RQ�IRUHVW�GLVHDVHV��DQ�
RYHUYLHZ��,Q��-DFNVRQ��0�%���FRPSLOHU���3URFHHGLQJV�RI�WKH���WK�DQQXDO�
:HVWHUQ�,QWHUQDWLRQDO�)RUHVW�'LVHDVH�:RUN�&RQIHUHQFH��2FW�������������
6PLWKHUV��%ULWLVK�&ROXPELD��&DQDGD���0LVVRXOD��07��86�'HSDUWPHQW�RI�
$JULFXOWXUH��)RUHVW�6HUYLFH����±����

:DOWKHU��*�5���3RVW��(���&RQYH\��3��>DQG�RWKHUV@��������(FRORJLFDO�UHVSRQVHV�
WR�UHFHQW�FOLPDWH�FKDQJH��1DWXUH����������±�����

:LJOH\��7�0�/��������7KH�VFLHQFH�RI�FOLPDWH�FKDQJH��JOREDO�DQG�8�6��
SHUVSHFWLYHV��$UOLQJWRQ��9$��3HZ�&HQWHU�RQ�*OREDO�&OLPDWH�&KDQJH��
KWWS���ZZZ�SHZFOLPDWH��RUJ�GRF8SORDGV�HQYBVFLHQFH�SGI���-XO\�����
�������

:LQQHWW��6�0��������3RWHQWLDO�HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�8�6��IRUHVWV��
D�UHYLHZ��&OLPDWH�5HVHDUFK�������±�����DOVR��KWWS���ZZZ�LQW�UHV�FRP�
DUWLFOHV�FU����F���S����SGI���

<DQJ��;�%���6FKHUP��+��������(O�1LQR�DQG�LQIHFWLRXV�GLVHDVH��6FLHQFH�������
����

<DUZRRG��&�(��������0LFURFOLPDWH�DQG�LQIHFWLRQ��,Q��3ODQW�3DWKRO��3UREO��
$QG�3URJU�������������0DGLVRQ�:,��8QLY��:LVF��3UHVV����������

<LQ��;��������7KH�GHFD\�RI�IRUHVW�ZRRG\�GHEULV��QXPHULFDO�PRGHOLQJ�
DQG�LPSOLFDWLRQV�EDVHG�RQ�VRPH�����GDWD�FDVHV�IURP�1RUWK�$PHULFD��
2HFRORJLD���������±����

�
27+(5�5()(5(1&(6

$QQRVXP�5RRW�'LVHDVH

$QGHUVRQ��5�/���0LVWUHWWD��3�$��������0DQDJHPHQW�VWUDWHJLHV�IRU�UHGXFLQJ�
ORVVHV�FDXVHG�E\�IXVLIRUP�UXVW��DQQRVXV�URRW�URW��DQG�OLWWOHOHDI�GLVHDVH��
$JULF��+DQGEN�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��
)RUHVW�6HUYLFH�����S�

$VLDQ�/RQJKRUQHG�%HHWOH

8��6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��������3ODQW�KHDOWK��DVLDQ�ORQJKRUQHG�EHHWOH��:DVKLQJWRQ��'&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH��$QLPDO�DQG�3ODQW�+HDOWK�,QVSHFWLRQ�
6HUYLFH��:HE�DFFHVVHG�ZZZ�DSKLV�XVGD�JRY�SODQWBKHDOWK�SODQWBSHVWB
LQIR�DVLDQBOKE�LQGH[�VKWPO

8��6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��)RUHVW�KHDOWK�SURWHFWLRQ�
±�$VLDQ�ORQJKRUQHG�EHHWOH��3RUWDO�SDJH��1HZWRZQ�6TXDUH��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��6WDWH�DQG�
3ULYDWH�)RUHVWU\��)RUHVW�+HDOWK�3URWHFWLRQ��:HE�DFFHVVHG�DW��ZZZ�QD�IV�
IHG�XV�IKS�DOE�

%DOGF\SUHVV�/HDIUROOHU

KWWS���ZZZ�LQVHFWLPDJHV�RUJ�EURZVH�VXEWKXPE�FIP"VXE ����	6WDUW �	G
LVSOD\ ��	VRUW �

KWWS���ZZZ�IV�IHG�XV�U��IRUHVWKHDOWK�SXEOLFDWLRQV�SDWWHUQVBRIBGHIROLDWLRQB
LQBVRXWKHDVWHUQBORXLVLDQDBVZDPSV�SGI

%DOVDP�:RROO\�$GHOJLG

5DJHQRYLFK��,�5���0LWFKHOO��5�*��������%DOVDP�ZRROO\�DGHOJLG��)RUHVW�
,QVHFW�	�'LVHDVH�/HDÀHW������3RUWODQG��25��8��6��'HSDUWPHQW�RI�
$JULFXOWXUH��)RUHVW�6HUYLFH�����S��$YDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�
¿G�¿GOV�¿GO�����SGI��

%DUN�%HHWOH��VHH�EHORZ�IRU�VRXWKHUQ�SLQH�EHHWOH�
&LHVOD��:�0��������6L[�VSLQHG�HQJUDYHU�EHHWOH��)RUHVW�3HVW�/HDÀHW������
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S��
�DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI��

&ODUNH��6�5���(YDQV��5�(���%LOOLQJV��5�)��������,QÀXHQFH�RI�SLQH�EDUN�
EHHWOHV�RQ�WKH�ZHVW�*XOI�&RDVWDO�3ODLQ��7H[DV�-RXUQDO�RI�6FLHQFH�������
6XSSOHPHQW����������

%HHFK�%DUN�'LVHDVH

%URZQ�6SRW�1HHGOH�%OLJKW

3KHOSV��:�5���.DLV��$�*���1LFKROOV��7�+��������%URZQ�VSRW�QHHGOH�EOLJKW�
RI�SLQHV��)RUHVW�,QVHFW�	�'LVHDVH�/HDÀHW�����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S���DYDLODEOH�DW�KWWS���ZZZ�
IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI��



���
&+$37(5������,QYDVLYH�3HVWV³,QVHFWV�DQG�'LVHDVHV

%XWWHUQXW�&DQNHU

)OHJXHO��9�5���������$�OLWHUDWXUH�UHYLHZ�RI�EXWWHUQXW�DQG�WKH�EXWWHUQXW�
FDQNHU��,QIRUP��5HS������2QWDULR��&DQDGD��0LQLVWU\�RI�1DWXUDO�
5HVRXUFHV��(DVWHUQ�2QWDULR�0RGHO�)RUHVW�����S��

1LFKROOV��7�+��������%XWWHUQXW�FDQNHU��,Q��3URFHHGLQJV�RI�WKH�V\PSRVLXP�
RQ�ZDOQXW�LQVHFWV�DQG�GLVHDVHV��*HQ��7HFK��5HS��1&±����6W��3DXO��01��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�)RUHVW�
([SHULPHQW�6WDWLRQ����±����

2VWU\��0�(���0LHONH��0�(���$QGHUVRQ��5�/��������+RZ�WR�LGHQWLI\���
EXWWHUQXW�FDQNHU�DQG�SUHVHUYH�EXWWHUQXW��6W��3DXO��01��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�)RUHVW�([SHULPHQW���
6WDWLRQ����S�

2VWU\��0���0LHONH��0���6NLOOLQJ��'��������%XWWHUQXW²VWUDWHJLHV�IRU�
PDQDJLQJ�D�WKUHDWHQHG�WUHH��*HQ��7HFK��5HS��1&±�����6W��3DXO��01��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWK�&HQWUDO�)RUHVW�
([SHULPHQW�6WDWLRQ����S�

'RJZRRG�$QWKUDFQRVH

$QGHUVRQ��5�/���.QLJKWHQ��-�/���:LQGKDP��0��>DQG�RWKHUV@��������'RJZRRG�
DQWKUDFQRVH�DQG�LWV�VSUHDG�LQ�WKH�6RXWK��3URWHFW��5HS��5�±35±����
$WODQWD��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HJLRQ��6WDWH�	�3ULYDWH�)RUHVWU\��)RUHVW�3HVW�0DQDJHPHQW�����S��

%ULWWRQ��.�2���5RQFDGRUL��5�:���+HQGUL[��)�)��������,VRODWLRQ�RI�'LVFXOD�
GHVWUXFWLYD�DQG�RWKHU�IXQJL�IURP�VHHGV�RI�GRJZRRG�WUHHV��3ODQW�'LVHDVH��
��������±�����

'DXJKWUH\��0�/���+LEEHQ��&�5���%ULWWRQ��.�2���:LQGKDP��0�7���5HGOLQ��
6�&�������'RJZRRG�DQWKUDFQRVH��XQGHUVWDQGLQJ�D�GLVHDVH�QHZ�WR�1RUWK�
$PHULFD��3ODQW�'LVHDVH���������±����

'DXJKWUH\��0�/���+LEEHQ��&�5���+XGOHU��*�:��������&DXVH�DQG�FRQWURO�
RI�GRJZRRG�DQWKUDFQRVH�LQ�1RUWKHDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�
$UERULFXOWXUH������������±�����

:LQGKDP��0�7���*UDKDP��(�7���:LWWH��:�7��>DQG�RWKHUV@��������&RUQXV�
ÀRULGD�³$SSDODFKLDQ�6SULQJ �́�D�ZKLWH�ÀRZHULQJ�GRJZRRG�UHVLVWDQW�WR�
GRJZRRG�DQWKUDFQRVH��+RUWLFXOWXUDO�6FLHQFH����������±�����

(PHUDOG�$VK�%RUHU

9DULRXV��������(PHUDOG�$VK�%RUHU�,QIRUPDWLRQ�1HWZRUN��/DQVLQJ��0,��
0LFKLJDQ�6WDWH�8QLYHUVLW\��$YDLODEOH�DW��KWWS���ZZZ�HPHUDOGDVKERUHU�
LQIR�

8��6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��)RUHVW�KHDOWK�SURWHFWLRQ�±�
(PHUDOG�DVK�ERUHU��3RUWDO�SDJH��1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��6WDWH�DQG�3ULYDWH�
)RUHVWU\��)RUHVW�+HDOWK�3URWHFWLRQ��:HE�DFFHVVHG�DW�KWWS���QD�IV�IHG�XV�
IKS�HDE��

)RUHVW�7HQW�&DWHUSLOODU

+DUSHU��-�'���$EUDKDPVRQ��/�3��������)RUHVW�WHQW�FDWHUSLOODU�FRQWURO�ZLWK�
DHULDOO\�DSSOLHG�IRUPXODWLRQV�RI�%DFLOOXV�WKXULQJLHQVLV�DQG�GLPLOLQ��
-RXUQDO�RI�(FRQRPLF�(QWRPRORJ\��������±���

)XVLIRUP�5XVW

$QGHUVRQ��5�/���0LVWUHWWD��3�$��������0DQDJHPHQW�VWUDWHJLHV�IRU�UHGXFLQJ�
ORVVHV�FDXVHG�E\�IXVLIRUP�UXVW��DQQRVXV�URRW�URW��DQG�OLWWOHOHDI�GLVHDVH��
$JULF��+DQGEN�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH�����S�

'LQXV��5�-���6FKPLGW��5�$��������0DQDJHPHQW�RI�IXVLIRUP�UXVW�LQ�VRXWKHUQ�
SLQHV��,Q��3URFHHGLQJV�RI�D�V\PSRVLXP��*DLQHVYLOOH��)/��8QLYHUVLW\�RI�
)ORULGD������S��

0DWWKHZV��)�5���$QGHUVRQ��5�/��������+RZ�WR�VDYH�\RXU�IXVLIRUP�UXVW�
LQIHFWHG�SLQHV�E\�UHPRYLQJ�FDQNHUV��%XOO��6$±)%�3���$WODQWD��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��6WDWH�DQG�
3ULYDWH�)RUHVWU\��)RUHVW�,QVHFW�DQG�'LVHDVH�0DQDJHPHQW����S��

3KHOSV��5�:���&]DEDWRU��������)XVLIRUP�UXVW�RI�VRXWKHUQ�SLQHV��)RUHVW�,QVHFW�
	�'LVHDVH�/HDÀHW�����:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH����S���DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO�
���SGI���

6FKPLGW��5�$��������)XVLIRUP�UXVW�GLVHDVH�RI�VRXWKHUQ�SLQHV��ELRORJ\��
HFRORJ\��DQG�PDQDJHPHQW��7HFK��%XOO�������*DLQHVYLOOH��)/��8QLYHUVLW\�
RI�)ORULGD�����S�

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��86'$�)6���������
7KLQQLQJ�SLQH�SODQWDWLRQV�LQ������DQG�DIWHU��8QQXPEHUHG�)RUHVW�
0DQDJHPHQW�%XOOHWLQ��$WODQWD��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHDVWHUQ�$UHD��6WDWH�DQG�3ULYDWH�)RUHVWU\��)RUHVW�,QVHFW�DQG�
'LVHDVH�0DQDJHPHQW����S�

*\SV\�0RWK

(ONLQWRQ��-�6���/LHEKROG��$�0��������3RSXODWLRQ�G\QDPLFV�RI�J\SV\�PRWK�LQ�
1RUWK�$PHULFD��$QQXDO�5HYLHZ�RI�(QWRPRORJ\���������±�����

*RWWVFKDON��.��������6LOYLFXOWXUDO�JXLGHOLQHV�IRU�IRUHVW�VWDQGV�WKUHDWHQHG�
E\�WKH�J\SV\�PRWK��*HQ��7HFK��5HS��*75�1(�����5DGQRU��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S��

0F0DQXV��0���6FKQHHEHUJHU��1���5HDUGRQ��5���0DVRQ��*��������*\SV\�
PRWK��)RUHVW�,QVHFW�	�'LVHDVH�/HDÀHW������:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S���DYDLODEOH�DW�KWWS���ZZZ�
IV�IHG�XV�U��QU�¿G�¿GOV�¿GO�����SGI���

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH�DQG�$QLPDO�DQG�3ODQW�
+HDOWK�,QVSHFWLRQ�6HUYLFH��86'$�)6�DQG�RWKHUV���������*\SV\�PRWK�
PDQDJHPHQW�LQ�WKH�8QLWHG�6WDWHV��D�FRRSHUDWLYH�DSSURDFK��>8QQXPEHUHG�
5HS�@��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
9DULRXV�>WRWDO������S�@�

+DUGZRRG�%RUHU

'RQOH\��'�(���$FFLYDWWL��5�(��������5HG�RDN�ERUHU��)RUHVW�,QVHFW�	�'LVHDVH�
/HDÀHW������3RUWODQG��25��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����S���DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO�����
SGI���

*UDKDP��6�$��������&RQWURO�RI�LQVHFWV�WKURXJK�VLOYLFXOWXUDO�SUDFWLFHV��
-RXUQDO�RI�)RUHVWU\���������±�����

+D\��&�-���0RUULV��5�&��������&DUSHQWHUZRUP��)RUHVW�3HVW�/HDÀHW�����
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S��
�DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI��

+HPORFN�:RROO\�$GHOJLG

8��6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��86'$�)6���������
+HPORFN�ZRROO\�DGHOJLG��3HVW�$OHUW�1$�35��������1HZWRZQ�6TXDUH��
3$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUKWHDVWHUQ�$UHD��
6WDWH�	�3ULYDWH�)RUHVWU\����S���$OVR����KWWS���QD�IV�IHG�XV�VSIR�SXEV�SHVWB
DO�KHPORFN�KZD���KWP���

8�6��'HSDUWPHQW�RI�$JULFXOWXUH��)RUHVW�6HUYLFH��86'$�)6���������+HPORFN�
ZRROO\�DGHOJLG�>KRPH�SDJH@��1HZWRZQ�6TXDUH��3$��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�$UHD��9DULRXV�S���>KWWS���QD�IV�
IHG�XV�IKS�KZD�@�

/LWWOHOHDI�'LVHDVH

$QGHUVRQ��5�/���0LVWUHWWD��3�$��������0DQDJHPHQW�VWUDWHJLHV�IRU�UHGXFLQJ�
ORVVHV�FDXVHG�E\�IXVLIRUP�UXVW��DQQRVXV�URRW�URW��DQG�OLWWOHOHDI�GLVHDVH��
$JULF��+DQGEN�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH�����S��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

0LVWUHWWD��3��������/LWWOHOHDI�GLVHDVH��)RUHVW�,QVHFW�	�'LVHDVH�/HDÀHW�����
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S��
�DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI���

1DQWXFNHW�3LQH�7LS�0RWK

%HULVIRUG��&�:��������&RPSDULVRQV�RI�DGXOW�HPHUJHQFH�SHULRGV�DQG�
JHQHUDWLRQV�RI�WKH�SLQH�WLS�PRWKV��5K\DFLRQLD�IUXVWUDQD�DQG�5��ULJLGDQD��
$QQDOV�RI�WKH�(QWRPRORJLFDO�6RFLHW\�RI�$PHULFD���������±����

%HULVIRUG��&�:���.XOPDQ��+�0��������,QIHVWDWLRQ�UDWH�DQG�GDPDJH�E\�WKH�
1DQWXFNHW�SLQH�WLS�PRWK�LQ�VL[�OREOROO\�SLQH�VWDQG�FDWHJRULHV��)RUHVW�
6FLHQFH���������±����

(LNHQEDU\��5�'���)R[��5�&��������7KH�SDUDVLWHV�RI�WKH�1DQWXFNHW�SLQH�WLS�
PRWK�LQ�6RXWK�&DUROLQD��7HFK��%XOO��������&OHPVRQ��6&��6RXWK�&DUROLQD�
$JULFXOWXUDO�([SHULPHQW�6WDWLRQ����S�

(LNHQEDU\��5�'���)R[��5�&��������$UWKURSRG�SUHGDWRUV�RI�WKH�1DQWXFNHW�
SLQH�WLS�PRWK�5K\DFLRQLD�IUXVWUDQD��$QQDOV�RI�WKH�(QWRPRORJLFDO�
6RFLHW\�RI�$PHULFD����������±�����

)HWWLJ��&�-���%HULVIRUG��&�:��������1DQWXFNHW�SLQH�WLS�PRWK�SKHQRORJ\�LQ�
HDVWHUQ�1RUWK�&DUROLQD�DQG�9LUJLQLD��LPSOLFDWLRQV�IRU�HIIHFWLYH�WLPLQJ�RI�
LQVHFWLFLGH�DSSOLFDWLRQ��6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\��������±����

1RZDN��-�7���%HULVIRUG��&�:��������(IIHFWV�RI�LQWHQVLYH�PDQDJHPHQW�
SUDFWLFHV�RQ�LQVHFW�LQIHVWDWLRQ�OHYHOV�DQG�OREOROO\�SLQH�JURZWK��-RXUQDO�RI�
(FRQRPLF�(QWRPRORJ\���������±�����

:DUUHQ��/�2��������3ULPDU\�K\PHQRSWHUDQV�SDUDVLWHV�RI�1DQWXFNHW�SLQH�
WLS�PRWK��5K\DFLRQLD�IUXVWUDQD��&RPVWRFN���-RXUQDO�RI�(QWRPRORJLFDO�
6FLHQFH���������±����

<DWHV��+�2���,,,��2YHUJDUG��1�$���.RHUEHU��7�:��������1DQWXFNHW�SLQH�
WLS�PRWK��)RUHVW�,QVHFW�	�'LVHDVH�/HDÀHW�����:DVKLQJWRQ��'&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S���DYDLODEOH�DW�KWWS���ZZZ�
IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI��

2DN�'HFOLQH

2DN��6�:���&RXUWHU��$��������0RGHOLQJ�RDN�GHFOLQH�HIIHFWV�RQ�IRUHVW�
FRPSRVLWLRQ�DQG�VWUXFWXUH�FKDQJH�XVLQJ�WKH�IRUHVW�YHJHWDWLRQ�VLPXODWRU�
>$EVWUDFW@��,Q��$QRQ��3URFHHGLQJV�RI�WKH�¿UVW�MRLQW�PHHWLQJ�RI�WKH�
QRUWKHDVW�DQG�VRXWKZLGH�IRUHVW�GLVHDVH�ZRUNVKRSV��0RUJDQWRZQ��:9��
:HVW�9LUJLQLD�8QLYHUVLW\��>1RW�SDJHG@��

2DN��6�:���+XEHU��&�0���6KHI¿HOG��5�0��������,QFLGHQFH�DQG�LPSDFW�RI�RDN�
GHFOLQH�LQ�ZHVWHUQ�9LUJLQLD�������5HVRXU��%XOO��6(±�����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����S�

2DN��6���7DLQWHU��)���:LOOLDPV��-���6WDUNH\��'��������2DN�GHFOLQH�ULVN�UDWLQJ�
IRU�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��$QQDOV�GHV�6FLHQFHV�)RUHVWLHUH������
���±����

2DN�:LOW

$SSHO��'�1���%LOOLQJV��5�)���HGV��������2DN�ZLOW�SHUVSHFWLYHV��3URFHHGLQJV�
RI�WKH�QDWLRQDO�RDN�ZLOW�V\PSRVLXP��&ROOHJH�6WDWLRQ��7;��7H[DV�)RUHVW�
6HUYLFH��7H[DV�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ��7H[DV�$JULFXOWXUDO�
([WHQVLRQ�6HUYLFH������S��

3LQH�5HSURGXFWLRQ�:HHYLO

&RUQHLO��-�$���:LOVRQ��/�)��������3DOHV�ZHHYLO²UDWLRQDOH�IRU�LWV�LQMXU\�DQG�
FRQWURO��0LFKLJDQ�&KULVWPDV�7UHH�-RXUQDO��)DOO����±����

*URVPDQ��'�0���%LOOLQJV��5�)���0F&RRN��)�$���8SWRQ��:�:��������,QÀXHQFH�
RI�KDUYHVW�GDWH�DQG�VLOYLFXOWXUDO�SUDFWLFHV�RQ�WKH�DEXQGDQFH�DQG�LPSDFW�
RI�SLQH�UHSURGXFWLRQ�ZHHYLOV�LQ�ZHVWHUQ�JXOI�SLQH�SODQWDWLRQV��,Q��
+D\ZRRG��-DPHV��'���HG��3URFHHGLQJV�RI�WKH�WHQWK�ELHQQLDO�VRXWKHUQ�
VLOYLFXOWXUDO�UHVHDUFK�FRQIHUHQFH��*HQ��7HFK��5HS��656±����$VKHYLOOH��
1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����±����

6SHHUV��&�)��������3DOHV�DQG�SLWFK�HDWLQJ�ZHHYLOV��GHYHORSPHQW�LQ�UHODWLRQ�
WR�WLPH�SLQHV�DUH�FXW�LQ�WKH�6RXWKHDVW��5HV��1RWH�6(±�����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ����S�

6WHYHQV��5�(��������3LQH�UHSURGXFWLRQ�ZHHYLO��)RUHVW�3HVW�/HDÀHW�����
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S��
�DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI��

6RXWKHUQ�3LQH�%HHWOH

&ODUNH��6�5���1RZDN��-�7��������6RXWKHUQ�SLQH�EHHWOH��)RUHVW�,QVHFW�	�
'LVHDVH�/HDÀHW�����3RUWODQG��25��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH����S���DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI���

3ULFH��7�6���'RJJHWW��&���3\H��-�0���6PLWK��%��������$�KLVWRU\�RI�VRXWKHUQ�
SLQH�EHHWOH�RXWEUHDNV�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV�E\�WKH�
VRXWKHDVWHUQ�IRUHVW�LQVHFW�ZRUNLQJ�JURXS��0DFRQ��*$��*HRUJLD�)RUHVWU\�
&RPPLVVLRQ�����S�

6ZDLQ��.�0���5HPLRQ��0�&��������'LUHFW�FRQWURO�RI�WKH�VRXWKHUQ�SLQH�
EHHWOH��$JULF��+DQGEN�������:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�����S�

7H[DV�/HDI�&XWWLQJ�$QW

%HQQHWW��:�+��������7KH�7H[DV�OHDI�FXWWLQJ�DQW��)RUHVW�3HVW�/HDÀHW�����
:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH����S��
�DYDLODEOH�DW�KWWS���ZZZ�IV�IHG�XV�U��QU�¿G�¿GOV�¿GO����SGI���

>*URVPDQ��'�@�Q�G��/HDI�FXWWLQJ�DQW��:HE�SDJH��&ROOHJH�6WDWLRQ��7;��7H[DV�
)RUHVW�6HUYLFH���$YDLODEOH�DW��KWWS���W[IRUHVWVHUYLFH�WDPX�HGX�PDLQ�
SRSXS�DVS["LG ������$FFHVVHG��-XQ������������

&KHUUHW��-�0��������+LVWRU\�RI�WKH�OHDI�FXWWLQJ�DQW�SUREOHP��,Q��/RIJUHQ��
&�6���9DQGHU�0HHU��5�.���HGV��)LUH�DQWV�DQG�OHDI�FXWWLQJ�DQWV�ELRORJ\�DQG�
PDQDJHPHQW��%RXOGHU��&2��:HVWYLHZ�3UHVV����±���



���
FKDSWHU������)LUH�

� -RKQ�$��6WDQWXUI�DQG�6FRWW�/��*RRGULFN��

.(<�),1',1*6

��&OLPDWH�IRUHFDVWV�LQGLFDWH�WKDW�WKH�6RXWK¶V�VSULQJ�DQG�IDOO�
ZLOG¿UH�VHDVRQV�ZLOO�EH�H[WHQGHG��

�� 3UHVFULEHG�¿UHV��FXUUHQWO\�FRQGXFWHG�RQ�URXJKO\�D���WR�
��\HDU�URWDWLRQ�DFURVV�PXFK�RI�WKH�6RXWK��ZRXOG�QHHG�WR�
EHFRPH�PRUH�IUHTXHQW�LI�FRQGLWLRQV�EHFRPH�GULHU��

��0DMRU�ZLOG¿UH�HYHQWV��VXFK�DV�WKH������2NHIHQRNHH�ZLOG¿UHV��
�����(YDQV�5RDG�)LUH�LQ�HDVWHUQ�1RUWK�&DUROLQD��DQG�UHFHQW�
ZHVW�7H[DV�¿UH�VHDVRQV��DUH�DOVR�OLNHO\�WR�RFFXU�PRUH�RIWHQ��
6XFK�HYHQWV�FXUUHQWO\�RFFXU�RQFH�HYHU\����\HDUV��KRZHYHU�
WKH\�FRXOG�EH�PRUH�IUHTXHQW�LQ�D�ZDUPHU�GULHU�FOLPDWH��

��/DQG�XVH�FKDQJH�ZLOO�KDYH�WKH�PRVW�LPPHGLDWH�HIIHFWV�
RQ�IXHOV�DQG�ZLOGODQG�¿UH�PDQDJHPHQW�E\�FRQVWUDLQLQJ�
SUHVFULEHG�EXUQLQJ�DQG�LQFUHDVLQJ�VXSSUHVVLRQ�FRPSOH[LW\�
DQG�FRVW��

��$LU�TXDOLW\�LVVXHV�ZLOO�OLNHO\�LQFUHDVH�UHVWULFWLRQV�RQ�
SUHVFULEHG�EXUQLQJ�RYHU�ODUJH�DUHDV��QRW�MXVW�LQ�WKH�
ZLOGODQG�XUEDQ�LQWHUIDFH��

�� 3RWHQWLDO�KHDOWK�DQG�VDIHW\�FRQFHUQV��LQ�DGGLWLRQ�WR�DLU�
TXDOLW\�UHVWULFWLRQV��ZLOO�DGG�WR�WKH�UHJXODWRU\�FRQVWUDLQWV�
RQ�XVH�RI�SUHVFULEHG�EXUQLQJ��

��$OWHUQDWLYHV�WR�SUHVFULEHG�EXUQLQJ�DUH�JHQHUDOO\�QRW�FRVW�
HIIHFWLYH�DQG�GR�QRW�SURYLGH�WKH�HFRORJLFDO�EHQH¿WV�RI�
¿UH�WR�DGDSWHG�HFRV\VWHPV��QRU�GR�WKH\�SURYLGH�DGHTXDWH�
SURWHFWLRQ�IRU�VWUXFWXUHV�DQG�KXPDQ�FRPPXQLWLHV��

��5HVWULFWLRQV�RQ�XVH�RI�SUHVFULEHG�EXUQLQJ�WR�PDQDJH�
IXHOV�ZLOO�H[DFHUEDWH�SRWHQWLDO�FOLPDWH�FKDQJH�HIIHFWV��
SDUWLFXODUO\�LQ�WKH�&RDVWDO�3ODLQ�DQG�RQ�WKH�ZHVWHUQ�
$SSDODFKLDQ�0RXQWDLQV��ZKHUH�PRGHOV�SUHGLFW�DQ�LQFUHDVH�
LQ�ZLOG¿UH�SRWHQWLDO��

�� )XHOV�EXLOGXSV�FRPELQHG�ZLWK�PRUH�LQWHQVH�ZLOG¿UHV�
XQGHU�D�ZDUPHU��GULHU�FOLPDWH�FRXOG�VHYHUHO\�GHJUDGH�
¿UH�GHSHQGHQW�FRPPXQLWLHV�WKDW�RIWHQ�VXSSRUW�RQH�RU�PRUH�
WKUHDWHQHG��HQGDQJHUHG��RU�VHQVLWLYH�VSHFLHV��

�� ,Q�DGGLWLRQ�WR�LQFUHDVLQJ�WKH�VHYHULW\�RI�ZLOG¿UH�HYHQWV��WKH�
GULHU�FRQGLWLRQV�DQG�LQFUHDVHG�YDULDELOLW\�LQ�SUHFLSLWDWLRQ�
WKDW�DUH�DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH�FRXOG�KDPSHU�
VXFFHVVIXO�IRUHVW�UHJHQHUDWLRQ�DQG�FDXVH�VKLIWV�LQ�YHJHWDWLRQ�
W\SHV�RYHU�WLPH��

�-RKQ�$��6WDQWXUI�LV�D�5HVHDUFK�(FRORJLVW�DQG�6FRWW�/��*RRGULFN�LV�D�
3URMHFW�/HDGHU�6XSHUYLVRU\�5HVHDUFK�0HWHRURORJLVW�DW�WKH�&HQWHU�IRU�)RUHVW�
'LVWXUEDQFH�6FLHQFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��$WKHQV��*$�������

,1752'8&7,21

)LUH�LV�DQ�LQWHJUDO�SDUW�RI�WKH�VRXWKHUQ�ODQGVFDSH��7KH�
SHUYDVLYH�UROH�RI�¿UH�SUHGDWHV�KXPDQ�DFWLYLW\�LQ�WKH�6RXWK�
�/DIRQ�������6WDQWXUI�DQG�RWKHUV��������DQG�KXPDQ�VRFLHW\�
KDV�PDJQL¿HG�WKDW�UROH��7KH�6RXWK�OHDGV�WKH�QDWLRQ�LQ�
QXPEHU�RI�ZLOG¿UHV�SHU�\HDU��DYHUDJLQJ�DSSUR[LPDWHO\�
�������ZLOG¿UHV�SHU�\HDU�IURP������WKURXJK�������*UDPOH\�
�������&RQWLQXHG�SRSXODWLRQ�JURZWK�LQ�WKLV�UHJLRQ�LQFUHDVHV�
WKH�SRWHQWLDO�WKUHDW�WKDW�ZLOG¿UHV�SRVH�WR�OLIH�DQG�SURSHUW\��
,Q�DGGLWLRQ��IRUHVWU\�DQG�IRUHVWU\�UHODWHG�LQGXVWU\�UHSUHVHQW�
D�VLJQL¿FDQW�SRUWLRQ�RI�WKH�UHJLRQ¶V�HFRQRP\��PDNLQJ�HDFK�
ZLOG¿UH�D�SRWHQWLDO�ORVV�WR�D�ORFDO�HFRQRP\��

3UHVFULEHG�¿UH�LV�DQ�LPSRUWDQW�WRRO�XVHG�LQ�WKH�6RXWK�WR�
PDQDJH�KD]DUGRXV�IXHOV�DQG�SURYLGH�RWKHU�HFRORJLFDO�DQG�
HFRQRPLF�EHQH¿WV��:DGH�DQG�/XQVIRUG��������(DFK�\HDU�
DSSUR[LPDWHO\���PLOOLRQ�DFUHV������PLOOLRQ�KD��RI�ODQG�DUH�
WUHDWHG�ZLWK�SUHVFULEHG�¿UH�LQ�WKH�6RXWK�²�PRUH�WKDQ�LQ�
DOO�RWKHU�UHJLRQV�FRPELQHG��:DGH�DQG�RWKHUV��������0RVW�
RI�WKLV�DFUHDJH�LV�EXUQHG�IRU�KD]DUGRXV�IXHO�UHGXFWLRQ��
ZLOGOLIH�PDQDJHPHQW��DQG�UDQJH�PDQDJHPHQW��DOWKRXJK�
DQ�LQFUHDVLQJ�QXPEHU�RI�DFUHV�DUH�EXUQHG�IRU�HFRV\VWHP�
UHVWRUDWLRQ�DQG�PDLQWHQDQFH��0RVW�SUHVFULEHG�EXUQLQJ�LV�
FDUULHG�RXW�LQ�WKH�&RDVWDO�3ODLQ�DQG�3LHGPRQW��KRZHYHU��LWV�
XVH�LV�LQFUHDVLQJ�LQ�WKH�6RXWKHUQ�$SSDODFKLDQV�DQG�2]DUN��
2XDFKLWD�+LJKODQGV�DV�KLVWRULF�¿UH�UHJLPHV�DUH�UHLQWURGXFHG�
LQWR�WKHVH�SK\VLRJUDSKLF�UHJLRQV��2I�LQFUHDVLQJ�LPSRUWDQFH�
LV�WKH�XVH�RI�SUHVFULEHG�EXUQLQJ�LQ�ODQGVFDSH�UHVWRUDWLRQ��LQ�
SDUWLFXODU�IRU�ORQJOHDI�SLQH��3LQXV�SDOXVWULV��VHH�%URFNZD\�
DQG�RWKHUV��������,Q�0DUFK�������WKH�5HJLRQDO�:RUNLQJ�
*URXS�IRU�$PHULFD¶V�/RQJOHDI�SXEOLVKHG�D�³5DQJH�ZLGH�
FRQVHUYDWLRQ�SODQ�IRU�ORQJOHDI�SLQH´�WKDW�FDOOV�IRU�LQFUHDVLQJ�
WKH�H[WHQW�RI�ORQJOHDI�IRUHVWV�IURP�����PLOOLRQ�DFUHV�WR���
PLOOLRQ�DFUHV�RYHU����\HDUV��RQOLQH�UHSRUW�DYDLODEOH�DW�KWWS���
ZZZ�DPHULFDVORQJOHDI�QHW�UHVRXUFHV�WKH�FRQVHUYDWLRQ�SODQ�
&RQVHUYDWLRQ���3ODQ�SGI��ODVW�DFFHVVHG�RQ���'HFHPEHU�
�������%HFDXVH�SHULRGLF�EXUQLQJ�LV�HVVHQWLDO�WR�PDLQWDLQ�
WKH�ORQJOHDI�HFRV\VWHP��VXFFHVVIXO�UHVWRUDWLRQ�ZLOO�UHTXLUH�
D�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�DUHD�EXUQHG�DQQXDOO\�LQ�WKH�
6RXWK��6RXWKHUQ�5HJLRQDO�3DUWQHUVKLS�IRU�3ODQQLQJ�DQG�
6XVWDLQDELOLW\��������

$)"15&3�����
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7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

,Q�WKH�8QLWHG�6WDWHV��WKH�SRSXODU�QRWLRQ�RI�ZLOG¿UHV�
RIWHQ�IRFXVHV�RQ�WKH�ODUJH�FRQÀDJUDWLRQV�FRPPRQ�LQ�WKH�
ZHVWHUQ�6WDWHV��+RZHYHU��ZLOG¿UHV�RFFXU�PRUH�IUHTXHQWO\�
LQ�WKH�6RXWKHDVW��ZKHUH�UDSLG�YHJHWDWLRQ�JURZWK�DQG�IXHO�
DFFXPXODWLRQ�FRPELQH�ZLWK�IUHTXHQW�LJQLWLRQV�IURP�OLJKWQLQJ�
DQG�KXPDQV��:LOG¿UHV�LQ�WKH�6RXWKHDVW�KDYH�WKH�SRWHQWLDO�WR�
GHYHORS�LQWR�ODUJH��GDQJHURXV�FRQÀDJUDWLRQV��DV�HSLWRPL]HG�
E\�WKH�9ROXVLD�)LUH����������DFUHV��DQG�WKH�)ODJOHU�6W��-RKQ�
)LUH���������DFUHV��WKDW�RFFXUUHG�LQ�)ORULGD�LQ������DQG�PRUH�
UHFHQWO\�WKH�%XJDERR�)LUH�%LJ�7XUQ�$URXQG�6ZHDW�)DUP�
5RDG�)LUHV��2NHIHQRNHH��)LUHV�RI�������RYHU���������DFUHV���
ZKLFK�RFFXUUHG�LQ�*HRUJLD�DQG�)ORULGD�DQG�WKH������(YDQV�
5RDG�)LUH�LQ�1RUWK�&DUROLQD��RYHU��������DFUHV���'HVSLWH�
WKH�DQQXDO�ZLOG¿UH�DFUHDJH�W\SLFDOO\�EHLQJ�UHODWLYHO\�VPDOO�
FRPSDUHG�WR�WKH�:HVW��D�GLVSURSRUWLRQDWH�QXPEHU�RI�WKH�
VWUXFWXUHV�GHVWUR\HG�QDWLRQDOO\�E\�ZLOG¿UHV�DUH�ORFDWHG�LQ�WKH�
6RXWKHDVW��0RQURH��������)RU�H[DPSOH��LQ������WKH�+LJKZD\�
���)LUH�LQ�6RXWK�&DUROLQD�EXUQHG��������DFUHV��GHVWUR\HG�RU�
GDPDJHG�����KRPHV�DQG�FDXVHG�HFRQRPLF�ORVVHV�LQ�H[FHVV�RI�
����PLOOLRQ��

:LOGODQG�¿UH�LV�DQ�LQWHJUDO�FRPSRQHQW�RI�VRXWKHUQ�
HFRV\VWHPV�DFURVV�D�UDQJH�RI�FOLPDWLF�FRQGLWLRQV��LQFOXGLQJ�
UHFHQW�ZDUPLQJ�DVVRFLDWHG�ZLWK�JUHHQKRXVH�JDV�HPLVVLRQV��
:HVWHUOLQJ�DQG�6ZHWQDP��������KDYH�OLQNHG�DQQXDO�DUHDV�
EXUQHG�LQ�WKH�6RXWKZHVW�WR�VLPLODU�ODUJH�VFDOH�SDWWHUQV�
IDYRULQJ�XQXVXDOO\�GU\�FRQGLWLRQV��7KHLU�UHFRQVWUXFWHG�
SDOHR�¿UH�UHFRUGV�UHYHDO�WKDW�WKH�GURXJKW�SURGXFLQJ��\HDU�
WR�\HDU�YDULDELOLW\�LQ�WKH�DWPRVSKHULF�FLUFXODWLRQ�SDWWHUQV�RI�
WKH�SDVW�DUH�VWLOO�D�GULYLQJ�IRUFH�LQ�WKH�YDULDELOLW\�RI�ZLOG¿UH�
VHDVRQ�VHYHULW\��:LOG¿UHV�FRQWLQXH�WR�H[KLELW�VLJQL¿FDQW�
YDULDELOLW\�IURP�RQH�\HDU�WR�WKH�QH[W��)RU�H[DPSOH��WKH�
EXUQHG�DUHD�LQ�WKH�8QLWHG�6WDWHV�LQFUHDVHG�IURP�����PLOOLRQ�
DFUHV������PLOOLRQ�KD��LQ������WR�����PLOOLRQ�DFUHV������
PLOOLRQ�KD��WKH�QH[W�\HDU��1DWLRQDO�,QWHUDJHQF\�)LUH�&HQWHU�
�������7KLV�PDLQO\�UHVXOWV�IURP�WKH�LQWHU�DQQXDO�YDULDELOLW\�
RI�DWPRVSKHULF�FRQGLWLRQ��ZKLFK�LV�D�GHWHUPLQDQW�IRU�
ZLOG¿UHV�DORQJ�ZLWK�IXHO�SURSHUWLHV�DQG�WRSRJUDSK\��3\QH�
DQG�RWKHUV�������

7KH�FORVH�UHODWLRQVKLS�EHWZHHQ�GURXJKWV�DQG�ZLOG¿UHV�
SURYLGHV�D�EDVLV�IRU�HYDOXDWLQJ�DQG�SUHGLFWLQJ�ZLOG¿UH�
SRWHQWLDO��6HYHUDO�VWXGLHV�KDYH�OLQNHG�ORQJ�WHUP�DWPRVSKHULF�
DQRPDOLHV�DQG�ZLOG¿UH�DFWLYLWLHV�LQ�WKH�6RXWK��%UHQQHU�������
'L[RQ�DQG�RWKHUV�������*RRGULFN�DQG�+DQOH\��������XVLQJ�
DWPRVSKHULF�WHOHFRQQHFWLRQ�SDWWHUQV�WR�SUHGLFW�ZLOG¿UH�
VHDVRQ�VHYHULW\�DQG�KHOS�HVWDEOLVK�D�VWURQJ�WLH�EHWZHHQ�
ZLOG¿UH�DFWLYLW\�DQG�WKH�JOREDO�FOLPDWH�V\VWHP��8VLQJ�WKH�
.HHWFK�%\UDP�'URXJKW�,QGH[�WR�IRUHFDVW�FKDQJHV�LQ�ZLOG¿UH�
SRWHQWLDO�DW�D�JOREDO�VFDOH��/LX�DQG�RWKHUV��������IRXQG�WKDW�
ZLOG¿UH�SRWHQWLDO�LQ�WKH�8QLWHG�6WDWHV�LV�OLNHO\�WR�LQFUHDVH�
E\�WKH�HQG�RI�WKLV�FHQWXU\��DOWKRXJK�WKH�PDJQLWXGH�RI�WKLV�
LQFUHDVH�YDULHG�ZLGHO\��GHSHQGLQJ�RQ�WKH�FOLPDWH�PRGHO�DQG�
HPLVVLRQV�VFHQDULR�VHOHFWHG�IRU�WKH�SURMHFWLRQ�

7KH�UHPDLQGHU�RI�WKLV�FKDSWHU�H[DPLQHV�KRZ�ZLOGODQG�¿UH�
FRQGLWLRQV�FRXOG�HYROYH�RYHU�WKH�QH[W����\HDUV��DQG�KRZ�
WKHVH�FKDQJLQJ�FRQGLWLRQV�PD\�LPSDFW�SUHVFULEHG�¿UH�LQ�WKH�
6RXWK��2XU�H[DPLQDWLRQ�RI�FKDQJLQJ�ZLOGODQG�¿UH�FRQGLWLRQV�
EXLOGV�XSRQ�WKH�PHWKRGRORJ\�RI�/LX�DQG�RWKHUV��������E\�
XVLQJ�D�VLPSOH�ZDWHU�EDODQFH�EDVHG�ZLOG¿UH�SRWHQWLDO�LQGH[�
WR�UHODWH�FKDQJHV�LQ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�SDWWHUQV�
DFURVV�WKH�6RXWK�WR�FKDQJHV�LQ�¿UH�SRWHQWLDO��:H�HYDOXDWH�
IRXU�SRVVLEOH�IXWXUHV��FKDSWHU����HDFK�RI�ZKLFK�UHSUHVHQW�
D�GLIIHUHQW�FRPELQDWLRQ�RI�JHQHUDO�FLUFXODWLRQ�PRGHO�DQG�
JUHHQKRXVH�JDV�HPLVVLRQ�VFHQDULR��,3&&��������)RU�HDFK�RI�
WKHVH�&RUQHUVWRQH�)XWXUHV��ZH�H[DPLQH�SRWHQWLDO�FKDQJHV�LQ�
WKH�GXUDWLRQ�DQG�VHYHULW\�RI�IXWXUH�ZLOG¿UH�VHDVRQV�DQG�KRZ�
WKHVH�FKDQJHV�PD\�LPSDFW�SUHVFULEHG�EXUQLQJ��

7KH�LVVXHV�DIIHFWLQJ�FRQWLQXHG�XVH�XQGHU�FXUUHQW�FRQGLWLRQV�
RI�SUHVFULEHG�EXUQLQJ�ZLOO�EH�SUHVHQWHG��DORQJ�ZLWK�D�
GLVFXVVLRQ�RI�DOWHUQDWLYHV�DQG�WKHLU�HI¿FDF\��3UHVFULEHG�
EXUQLQJ�LV�XVHG�URXWLQHO\�WR�UHGXFH�IXHO�ORDGV�DQG�GHFUHDVH�
WKH�ULVN�RI�FDWDVWURSKLF�ZLOG¿UHV��LPSURYH�IRUHVW�KHDOWK��
DQG�PDQDJH�KDELWDW�IRU�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV��
,QFUHDVLQJO\��RQH�RI�WKH�PRVW�HIIHFWLYH�WRROV�LQ�WKH�PDQDJHU¶V�
NLW��IXHO�UHGXFWLRQ�E\�IUHTXHQW�XQGHUVWRU\�EXUQLQJ��LV�RII�
OLPLWV�EHFDXVH�RI�VDIHW\�DQG�OLDELOLW\�ULVNV��$FKWHPHLHU�DQG�
RWKHUV�������:DGH�DQG�%UHQQHU�������RU�SXEOLF�GLVOLNH�IRU�
WKH�LQFRQYHQLHQFH�RI�VPRNH��0DFLH�DQG�+HUPDQVHQ��������
7KH�FRQFOXGLQJ�VHFWLRQ�ZLOO�GHVFULEH�WKH�HIIHFWV�RI�SRWHQWLDO�
FOLPDWH�FKDQJH�RQ�SUHVFULEHG�¿UH�SUDFWLFH��

0(7+2'6

7R�DGGUHVV�TXHVWLRQV�UHJDUGLQJ�IXWXUH�ZLOG¿UH�SRWHQWLDO��ZH�
H[DPLQH�WKH�UHVSRQVH�RI�D�GURXJKW�LQGH[�WR�D�VHW�RI�VLPXODWHG�
IXWXUH�FRQGLWLRQV��$�GHVFULSWLRQ�RI�WKHVH�PHWKRGV�IROORZV��
4XHVWLRQV�UHJDUGLQJ�WKH�IXWXUH�RI�SUHVFULEHG�EXUQLQJ�DUH�
DGGUHVVHG�XVLQJ�D�V\QWKHVLV�RI�WKH�VFLHQWL¿F�OLWHUDWXUH�OLQNHG�
WR�WKHVH�IRUHFDVWV��

&OLPDWH�6FHQDULRV�

)RXU�FOLPDWH�VFHQDULRV�DUH�XVHG�LQ�HYDOXDWLQJ�SRWHQWLDO�
FKDQJHV�LQ�ZLOG¿UH�SRWHQWLDO�RYHU�D����\HDU�SHULRG�IURP�
�����DQG�������7KHVH�IRXU�VFHQDULRV�UHSUHVHQW�IRXU�RI�WKH�
VL[�&RUQHUVWRQH�)XWXUHV�SUHVHQWHG�LQ�FKDSWHU���DQG�UHSUHVHQW�
GLIIHUHQW�FRPELQDWLRQV�RI�JHQHUDO�FLUFXODWLRQ�PRGHO�DQG�
,3&&�JUHHQKRXVH�JDV�HPLVVLRQ�VFHQDULR��&RUQHUVWRQH�$�XVHV�
WKH�0,52&�PRGHO�GHYHORSHG�E\�WKH�8QLYHUVLW\�RI�7RN\R¶V�
&HQWHU�IRU�&OLPDWH�6\VWHP�5HVHDUFK��1DWLRQDO�,QVWLWXWH�
IRU�(QYLURQPHQWDO�6WXGLHV��DQG�IRUFHG�E\�WKH�,3&&¶V�$�%�
HPLVVLRQV�VFHQDULR��$OVR�XVLQJ�WKH�$�%�HPLVVLRQV�VFHQDULR��
&RUQHUVWRQH�%�XVHV�WKH�&6,52�PN����PRGHO�GHYHORSHG�
E\�WKH�&RPPRQZHDOWK�6FLHQWL¿F�DQG�,QGXVWULDO�5HVHDUFK�
2UJDQL]DWLRQ�RI�$XVWUDOLD��&RUQHUVWRQH�&�HPSOR\V�DQ�ROGHU�
YHUVLRQ�RI�WKH�&6,52�PRGHO��PN���IRUFHG�E\�WKH�,3&&¶V�



���
FKDSWHU������)LUH�

%��HPLVVLRQV�VFHQDULR��&RUQHUVWRQH�'�XVHV�YHUVLRQ���RI�WKH�
+DGOH\�&HQWUH�&RXSOHG�0RGHO�IRUFHG�E\�WKH�,3&&¶V�%��
HPLVVLRQV�VFHQDULR��

,3&&�HPLVVLRQV�VFHQDULRV�FRPELQH�WZR�VHWV�RI�GLYHUJHQW�
WHQGHQFLHV��RQH�VHW�YDULHV�EHWZHHQ�VWURQJ�HFRQRPLF�YDOXHV�
DQG�VWURQJ�HQYLURQPHQWDO�YDOXHV��WKH�RWKHU�VHW�EHWZHHQ�
LQFUHDVLQJ�JOREDOL]DWLRQ�DQG�LQFUHDVLQJ�UHJLRQDOL]DWLRQ�
�1DNLFHQRYLF�DQG�RWKHUV��������7KH�$��VFHQDULR�IDPLO\�
GHVFULEHV�D�IXWXUH�RI�YHU\�UDSLG�HFRQRPLF�JURZWK��JOREDO�
SRSXODWLRQ�WKDW�SHDNV�LQ�PLG�FHQWXU\�DQG�GHFOLQHV�WKHUHDIWHU��
DQG�WKH�UDSLG�LQWURGXFWLRQ�RI�QHZ�DQG�PRUH�HI¿FLHQW�
WHFKQRORJLHV��:LWKLQ�WKDW�IDPLO\��$�%�UHSUHVHQWV�D�EDODQFH�
EHWZHHQ�IRVVLO�IXHOV�DQG�DOWHUQDWLYH�HQHUJ\�VRXUFHV��7KH�
%��VFHQDULR�GHVFULEHV�D�ZRUOG�ZLWK�FRQWLQXRXVO\�LQFUHDVLQJ�
JOREDO�SRSXODWLRQ��PRGHUDWH�OHYHOV�RI�HFRQRPLF�GHYHORSPHQW��
DQG�OHVV�UDSLG�EXW�PRUH�GLYHUVH�WHFKQRORJLFDO�FKDQJH�WKDQ�LQ�
WKH�$�%�VFHQDULR��

7KH�FOLPDWH�DQG�ZLOG¿UH�SRWHQWLDO�LQIRUPDWLRQ�SUHVHQWHG�
LQ�WKLV�FKDSWHU�LV�EDVHG�RQ�GHFDGDO�DYHUDJHV��UDWKHU�WKDQ�RQ�
LQGLYLGXDO�\HDUV��7KHUHIRUH��GDWD�IRU������UHSUHVHQWV�WKH�
DYHUDJH�RI�DOO�WKH�\HDUV�IURP������WR�������0RQWKO\�GDWD�LV�
DOVR�H[SUHVVHG�DV�D�GHFDGDO�DYHUDJH��IRU�H[DPSOH��$SULO������
ZRXOG�UHSUHVHQW�WKH�DYHUDJH�RI�WKH����$SULOV�IURP������WR�
������

0HDVXULQJ�:LOGÀUH�3RWHQWLDO�

:LOG¿UH�SRWHQWLDO�LV�D�FRPSOH[�IXQFWLRQ�RI�UHFHQW�ZHDWKHU�
FRQGLWLRQV��YHJHWDWLRQ�DQG�WRSRJUDSK\��2I�WKHVH�WKUHH�
FRPSRQHQWV��ZHDWKHU�H[KLELWV�WKH�PRVW�YDULDELOLW\�DW�DQ\�
JLYHQ�VSRW��:LOG¿UH�SRWHQWLDO�LV�RIWHQ�GHWHUPLQHG�XVLQJ�D�
V\VWHP�VXFK�DV�WKH�1DWLRQDO�)LUH�'DQJHU�5DWLQJ�6\VWHP�
�%XUJDQ�������WKDW�XWLOL]HV�DIWHUQRRQ�ZHDWKHU�REVHUYDWLRQV�
RI�WHPSHUDWXUH��KXPLGLW\��ZLQG�VSHHG��DQG�SUHFLSLWDWLRQ�
DPRXQW�GXUDWLRQ��,Q�JHQHUDO��WKH�RXWSXW�IURP�JHQHUDO�
FLUFXODWLRQ�PRGHOV�GRHV�QRW�LQFOXGH�DOO�WKH�LQIRUPDWLRQ�WKDW�
ZRXOG�EH�UHTXLUHG�E\�VXFK�D�V\VWHP�WR�SURMHFW�IXWXUH�FKDQJHV�
LQ�ZLOG¿UH�SRWHQWLDO��

7KH�.HHWFK�%\UDP�'URXJKW�,QGH[��.%',��LV�D�UDWKHU�
VLPSOH�GURXJKW�LQGH[�GHVLJQHG�VSHFL¿FDOO\�IRU�DVVHVVLQJ�
ZLOG¿UH�SRWHQWLDO�LQ�WKH�6RXWK��.HHWFK�DQG�%\UDP��������
7KH�.%',�LV�D�FXPXODWLYH�PHDVXUH�RI�WKH�EDODQFH�EHWZHHQ�
HYDSRWUDQVSLUDWLRQ�DQG�UDLQIDOO��DQG�RQO\�UHTXLUHV�WKUHH�
LQSXWV��GDLO\�KLJK�WHPSHUDWXUH��GDLO\�UDLQIDOO�DQG�DQQXDO�
DYHUDJH�UDLQIDOO��7KH�KLJK�WHPSHUDWXUH�DQG�DQQXDO�UDLQIDOO�
DUH�XVHG�WR�HVWLPDWH�GDLO\�HYDSRWUDQVSLUDWLRQ��DQQXDO�UDLQIDOO�
DFWV�DV�D�VXUURJDWH�IRU�WKH�DPRXQW�RI�YHJHWDWLRQ�DV�KLJKHU�
DQQXDO�UDLQIDOO�VXSSRUWV�PRUH�YHJHWDWLRQ�ZKLFK�OHDGV�WR�
LQFUHDVHG�HYDSRWUDQVSLUDWLRQ���

7KH�.%',�KDV�WZR�SRWHQWLDO�OLPLWDWLRQV�IRU�FOLPDWH�FKDQJH�
ZRUN��)LUVW��EHFDXVH�WKH�IXQFWLRQ�GH¿QLQJ�HYDSRWUDQVSLUDWLRQ�

ZDV�GHULYHG�IRU�KLVWRULFDO�UDLQIDOO�DQG�WHPSHUDWXUH�UHJLPHV��
WKH�¿W�PD\�QRW�EH�DV�JRRG�XQGHU�FOLPDWH�FKDQJH�FRQGLWLRQV��
6HFRQGO\��WKH�LQGH[�VFDOH�LV�¿[HG�WR�EH�IURP����YHU\�ZHW��WR�
�����H[WUHPHO\�GU\��ZLWK�D�QRQOLQHDU��DV\PSWRWLF�DSSURDFK�
WR�WKLV�PD[LPXP�YDOXH��)RU�D�FKDQJLQJ�FOLPDWH�ZKHUH�
FRQGLWLRQV�FRXOG�SRWHQWLDOO\�JHW�PXFK�GULHU�WKDQ�WKH\�DUH�
FXUUHQWO\��XVH�RI�WKH�.%',�FRXOG�XQGHUHVWLPDWH�WKH�SRWHQWLDO�
GURXJKW�FRQGLWLRQV�E\�FRPSUHVVLQJ�WKH�FKDQJHV�LQWR�WKH�
DV\PSWRWLF�SRUWLRQ�RI�WKH�FXUYH��

$V�DQ�DOWHUQDWLYH�LQGH[��UHIHUUHG�WR�DV�VLPSO\�WKH�SRWHQWLDO�
GURXJKW�LQGH[��3',���ZH�XVH�WKH�EDODQFH�EHWZHHQ������WLPHV��
WKH�SRWHQWLDO�HYDSRWUDQVSLUDWLRQ�PLQXV�SUHFLSLWDWLRQ��
7KH������VFDOLQJ�LV�GHVLJQHG�WR�UHÀHFW�WKH�IDFW�WKDW�WKH�
SRWHQWLDO�HYDSRWUDQVSLUDWLRQ�LV�DQ�RYHUHVWLPDWH�RI�WKH�DFWXDO�
HYDSRWUDQVSLUDWLRQ��(DJOHPDQ��������7KH�H[DFW�YDOXH�RI�WKLV�
VFDOLQJ�FRHI¿FLHQW�LV�QRW�FULWLFDO��WKH�SULPDU\�UHTXLUHPHQW�
LV�WKDW�LW�SURYLGHV�UHDVRQDEOH�HVWLPDWHV�RI�WKH�FXUUHQW�ZDWHU�
EDODQFH�FRQGLWLRQV�WR�VHUYH�DV�D�EDVLV�IRU�HYDOXDWLQJ�IXWXUH�
FKDQJHV��7KH�VOLJKW�FKDQJH�LQ�KRZ�HYDSRWUDQVSLUDWLRQ�LV�
FDOFXODWHG�FRPSDUHG�WR�WKH�.%',�ZLOO�FDXVH�WKH�3',�WR�
DFFHQWXDWH�GURXJKW�FRQGLWLRQV�DQG�WKXV�KLJKOLJKW�DUHDV�RI�
SRWHQWLDO�LQFUHDVHV�LQ�ZLOG¿UH�SRWHQWLDO��7KH�3',�KDV�DQ�
RSHQ�HQGHG�VFDOH�ZLWK�XQLWV�RI�PLOOLPHWHUV��3RVLWLYH�YDOXHV�RI�
WKH�3',�LQGLFDWH�GURXJKW�FRQGLWLRQV��

5(68/76

)XWXUH�:LOGÀUH�3RWHQWLDO�&KDQJHV�

$QQXDO�¿UH�SRWHQWLDO²:LOG¿UH�UHSRUWV�FRPSLOHG�DV�SDUW�RI�
WKH�6RXWKHUQ�:LOG¿UH�5LVN�$VVHVVPHQW��%XFNOH\�DQG�RWKHUV�
������UHYHDO�WKUHH�SULPDU\�DUHDV�RI�ZLOG¿UH�DFWLYLW\�IURP�
�����WR�������WKH�&RDVWDO�3ODLQ��WKH�ZHVWHUQ�$SSDODFKLDQ�
0RXQWDLQV��HDVWHUQ�SDUWV�RI�.HQWXFN\�DQG�7HQQHVVHH��DQG�
HDVWHUQ�2NODKRPD�$UNDQVDV��¿J���������2WKHU�DUHDV�PD\�EH�
LPSRUWDQW�ORFDOO\�EXW�DUH�RI�OLPLWHG�JHRJUDSKLF�H[WHQW��VXFK�
DV�WKH�&RDVWDO�3ODLQ�VDQGKLOOV��ZKHUH�ORQJOHDI�SLQH�EXUQV�
UHJXODUO\��&DUH�PXVW�EH�WDNHQ�ZKHQ�H[DPLQLQJ�WKLV�¿JXUH�
DV�QRW�DOO�6WDWHV�SURYLGHG�ZLOG¿UH�UHFRUGV�ZLWK�ODWLWXGH�
ORQJLWXGH�IRU�HDFK�¿UH��VRPH�6WDWHV�ORFDWHG�DOO�ZLOG¿UHV�
DW�WKH�JHRJUDSKLF�FHQWHU�RI�FRXQWLHV��7KLV�LV�HVSHFLDOO\�
QRWLFHDEOH�LQ�7H[DV��ZKHUH�FRXQWLHV�DUH�ODUJHU��

$OO�IRXU�&RUQHUVWRQH�)XWXUHV�SURYLGH�D�FRQVLVWHQW�YLHZ�RI�
WKH�FXUUHQW�DQQXDO�¿UH�SRWHQWLDO�DV�H[SUHVVHG�E\�WKH�3',�
�¿J���������2Q�WKHVH�PDSV�EURZQ�DUHDV�GH¿QH�UHJLRQV�ZKHUH�
HYDSRWUDQVSLUDWLRQ�H[FHHGV�SUHFLSLWDWLRQ��SRVLWLYH�3',��
ZKLOH�LQ�EOXH�UHJLRQV�SUHFLSLWDWLRQ�GRPLQDWHV��QHJDWLYH�3',���
:KLWH�DUHDV�VKRZ�D�EDODQFHG�PRLVWXUH�EXGJHW��3',�QHDU�
]HUR���$UHDV�IDUWKHVW�ZHVW�DUH�GRPLQDWHG�E\�WKH�KLJKHVW�3',�
YDOXHV�EHFDXVH�RI�ORZHU�SUHFLSLWDWLRQ�DQG�KLJKHU�VXPPHU�
WHPSHUDWXUHV��DUHDV�IDUWKHU�HDVW�DUH�GRPLQDWHG�E\�KLJKHU�
SUHFLSLWDWLRQ��OHDGLQJ�WR�QHJDWLYH�3',�YDOXHV��7KH�SULPDU\�
GLIIHUHQFHV�DPRQJ�WKH�&RUQHUVWRQH�)XWXUHV�DUH�SULPDULO\�







���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

IRFXVHG�LQ�WKH�2KLR�5LYHU�9DOOH\�ZKHUH�&RUQHUVWRQH�%�LV�WKH�
ZHWWHVW��DQG�DORQJ�D�EDQG�MXVW�LQODQG�RI�WKH�FRDVW�ZKHUH�WKH�
3',�LV�QHDU�]HUR��7KLV�EDQG�LV�PRVW�HYLGHQW�IRU�&RUQHUVWRQHV�
&�DQG�'��

&RPSDULQJ�WKHVH�3',�PDSV�WR�WKH�PDS�RI�DFUHV�EXUQHG�
LQ�¿JXUH������VKRZV�WKDW�DUHDV�ZLWK�WKH�GULHVW�FRQGLWLRQV�
�KLJKHVW�3',��GR�QRW�QHFHVVDULO\�KDYH�WKH�KLJKHVW�
DFUHV�EXUQHG��7KH�&RDVWDO�3ODLQ��ZKRVH�DQQXDO�3',�LQ�
&RUQHUVWRQHV�%��&�DQG�'�LV�QHDU�]HUR�KDV�VRPH�RI�WKH�KLJKHVW�
DPRXQWV�RI�EXUQHG�DUHD��7KH�DUHDV�ZLWK�KLJKHVW�SRVLWLYH�
3',�YDOXHV�DUH�QRW�SURGXFWLYH�HQRXJK�WR�VXSSRUW�VXI¿FLHQW�
EXLOG�XS�RI�IXHOV�WR�VXSSRUW�IUHTXHQW�ZLOG¿UHV��7KH�HDVWHUQ�
2NODKRPD�$UNDQVDV�UHJLRQ�LV�DQRWKHU�DUHD�RI�WUDQVLWLRQ�
LQ�WKH�3',�UHÀHFWLQJ�QHDU�EDODQFH�EHWZHHQ�UDLQIDOO�DQG�
SUHFLSLWDWLRQ��7KH�ZHVWHUQ�$SSDODFKLDQV�VKRZV�VLJQL¿FDQW�
DUHDV�EXUQHG�GHVSLWH�KDYLQJ�WKH�ORZHVW�3',�YDOXHV��

,Q����\HDUV��DOO�&RUQHUVWRQH�)XWXUHV�GHSLFW�GULHU�FRQGLWLRQV�
�¿J���������&RUQHUVWRQH�$�GHSLFWV�WKH�PRVW�VHYHUH�FRQGLWLRQV�
ZLWK�DQ�HDVWZDUG�H[SDQVLRQ�RI�WKH�ZHVWHUQ�GU\�DUHD�DQG�
WKH�GHYHORSPHQW�RI�D�VLPLODU�DUHD�LQ�VRXWKHUQ�*HRUJLD�DQG�
)ORULGD��RQO\�WKH�$SSDODFKLDQV�PDLQWDLQ�D�QHJDWLYH�3',��
7KH�RWKHU�&RUQHUVWRQH�)XWXUHV�DUH�YHU\�FRQVLVWHQW�LQ�WKHLU�
GHSLFWLRQ�RI�GULHU�FRQGLWLRQV��WKRXJK�WKH�PDJQLWXGH�RI�WKH�
GU\LQJ�LV�IDU�OHVV�WKDQ�LQ�&RUQHUVWRQH�$��7KH�FHQWUDO�SDUW�RI�
WKH�UHJLRQ�VKLIWV�IURP�QHJDWLYH�3',�YDOXHV�WR�D�PRUH�EDODQFHG�
FRQGLWLRQ�DQG�WKH�EDQG�RI�QHDU�]HUR�3',�LQ�WKH�&RDVWDO�3ODLQ�
EHFRPHV�EHWWHU�GH¿QHG��$OO�WKUHH�RI�WKH�SULPDU\�¿UH�DUHDV�
GHSLFWHG�LQ�¿JXUH������H[SHULHQFH�DQ�LQFUHDVH�LQ�ZLOG¿UH�
SRWHQWLDO��ZLWK�&RUQHUVWRQH�$�VKRZLQJ�WKH�PRVW�GUDPDWLF�
LQFUHDVH�DQG�%��&�DQG�'�VKRZLQJ�PRUH�PRGHVW�LQFUHDVHV��

6HDVRQDO�YDULDWLRQ�RI�ZLOG¿UH�SRWHQWLDO²7KHVH�DQQXDO�
QXPEHUV�SURYLGH�D�JOLPSVH�RI�IXWXUH�ZLOGODQG�¿UH�
FRQGLWLRQV��EXW�H[DPLQDWLRQ�RI�3',�FKDQJHV�DW�WKH�VHDVRQDO�
VFDOH�SURYLGHV�PRUH�LQIRUPDWLRQ��6SOLWWLQJ�WKH�DUHD�EXUQHG�
LQIRUPDWLRQ�SUHVHQWHG�LQ�¿JXUH������E\�VHDVRQ�SURYLGHV�
LQVLJKW�LQWR�WKH�FXUUHQW�ZLOG¿UH�VHDVRQ��)LJXUH������VKRZV�
WKH�QXPEHU�RI�DFUHV�EXUQHG�GXULQJ�WKH�ZLQWHU�PRQWKV�
�'HFHPEHU��-DQXDU\�DQG�)HEUXDU\���6RXWK�)ORULGD�DQG�
WKH�ZHVWHUQ�$SSDODFKLDQV�DUH�WKH�DUHDV�VKRZLQJ�KLJKHVW�
ZLOG¿UH�DFWLYLW\��DOWKRXJK�ZLOG¿UH�DFWLYLW\�LV�SUHVHQW�DW�D�
ORZ�OHYHO�DFURVV�PXFK�RI�WKH�6RXWK��)RU�VRXWKHUQ�)ORULGD��
WKH�KHDUW�RI�WKH�GU\�VHDVRQ�LV�WKH�ZLQWHU�PRQWKV��ZKHQ�
QDWXUDO�LJQLWLRQV�DUH�XQFRPPRQ��EXW�KXPDQ�LJQLWLRQV�DUH�
VXI¿FLHQW�WR�VXSSRUW�VLJQL¿FDQW�ZLQWHU�ZLOG¿UH�DFWLYLW\��,Q�
WKH�$SSDODFKLDQV��PXFK�RI�WKH�ZLQWHU�ZLOG¿UH�VHDVRQ�LV�
WLHG�WR�HLWKHU�WKH�VWDUW�RU�HQG�RI�WKH�VHDVRQ�UHÀHFWLQJ�HLWKHU�
D�SURORQJHG�IDOO�ZLOG¿UH�VHDVRQ�RU�DQ�HDUO\�VWDUW�WR�D�VSULQJ�
ZLOG¿UH�VHDVRQ�

6SULQJ��0DUFK��$SULO��0D\��EULQJV�PRUH�ZLOG¿UH�DFWLYLW\��
SDUWLFXODUO\�WR�WKH�&RDVWDO�3ODLQ�DQG�3LHGPRQW��¿J���������
$ORQJ�WKH�&RDVWDO�3ODLQ��VHD�EUHH]H�LQGXFHG�WKXQGHUVWRUPV�

SURYLGH�D�QDWXUDO�LJQLWLRQ�VRXUFH�DORQJ�ZLWK�WKH�HYHU�
SUHVHQW�KXPDQ�LJQLWLRQ�FRPSRQHQW��%\�VXPPHU��-XQH��
-XO\��$XJXVW���ZLOG¿UH�DFWLYLW\�GHFUHDVHV�WKURXJKRXW�WKH�
$SSDODFKLDQV�ZKLOH�D�ORZ�OHYHO�RI�ZLOG¿UH�DFWLYLW\�SHUVLVWV�
LQ�WKH�&RDVWDO�3ODLQ��ZKHUH�FRQWLQXLQJ�WKXQGHUVWRUPV�
SURGXFH�VXI¿FLHQW�UDLQIDOO�WR�UHGXFH�WKH�SUREDELOLW\�LJQLWLRQ�
E\�ODWH�-XQH�RU�HDUO\�-XO\��¿J���������)DOO�EULQJV�D�UHWXUQ�RI�
ZLOG¿UH�DFWLYLW\�WR�WKH�$SSDODFKLDQV�DQG�D�JUHDW�UHGXFWLRQ�
LQ�WKH�&RDVWDO�3ODLQ��SDUWLFXODUO\�)ORULGD��¿J���������)RU�
PXFK�RI�WKH�$SSDODFKLDQV�WKH�LQSXW�RI�OLWWHU�WR�WKH�IRUHVW�
ÀRRU�SURYLGHV�WKH�IXHO�WR�VXSSRUW�WKH�VSUHDG�RI�ZLOG¿UHV�
ZKHQ�FRXSOHG�ZLWK�GU\�FRQGLWLRQV��

$OWKRXJK�ZLOG¿UHV�DUH�SRVVLEOH�LQ�DQ\�VHDVRQ��WKH�WZR�
DUHDV�GLVFXVVHG�DERYH�KDYH�GLVWLQFW�ZLOG¿UH�VHDVRQV��)RU�
WKH�&RDVWDO�3ODLQ��ZLOG¿UH�DFWLYLW\�LV�ORZHVW�LQ�WKH�IDOO�DQG�
KLJKHVW�LQ�WKH�VSULQJ��ZLWK�VRPH�DFWLYLW\�VSLOOLQJ�RYHU�LQWR�
VXPPHU�DQG�ZLQWHU��)RU�WKH�$SSDODFKLDQV��DFWLYLW\�LV�ORZHVW�
LQ�WKH�VXPPHU�DQG�KLJKHVW�LQ�WKH�IDOO��ZLWK�VSULQJ�SURYLGLQJ�
D�VHFRQGDU\�SHDN�LQ�ZLOG¿UH�DFWLYLW\��:LQWHU�ZLOG¿UH�DFWLYLW\�
LQ�WKH�$SSDODFKLDQV�LV�FRQVLGHUDEO\�PRUH�WKDQ�GXULQJ�
VXPPHU��EXW�LV�ODUJHO\�WLHG�WR�HLWKHU�DQ�H[WHQGHG�IDOO�ZLOG¿UH�
VHDVRQ�RU�DQ�HDUO\�VSULQJ�VHDVRQ��$OWKRXJK�QR�RWKHU�DUHD�
VKRZV�D�VHDVRQDO�SHDN�LQ�ZLOG¿UH�DFWLYLW\�DV�SURQRXQFHG�DV�
WKH�&RDVWDO�3ODLQ�RU�$SSDODFKLDQV��WKH�HDVWHUQ�2NODKRPD�
$UNDQVDV�UHJLRQ�H[SHULHQFHV�ZLOG¿UH�DFWLYLW\�LQ�DOO�VHDVRQV��

)RU�FXUUHQW�FRQGLWLRQV�XQGHU�&RUQHUVWRQH�$��ZLQWHU�LV�WKH�
SULPDU\�UDLQ\�VHDVRQ��DOWKRXJK�WKH�DUHDO�H[WHQW�RI�WKLV�ZHW�
DUHD�LV�UHVWULFWHG�WR�WKH�$SSDODFKLDQV�DV�UHÀHFWHG�E\�WKH�3',�
�¿J���������'XULQJ�WKH�VXPPHU��&RUQHUVWRQH�$�LV�GRPLQDWHG�
E\�SURQRXQFHG�GU\LQJ�DQG�IDLOV�WR�FDSWXUH�WKH�VXPPHU�UDLQV�
LQ�)ORULGD�DQG�DORQJ�WKH�&RDVWDO�3ODLQ��2YHU�WKH�FRXUVH�RI�
���\HDUV��WKLV�GU\LQJ�LV�IXUWKHU�UHLQIRUFHG�DQG�YLUWXDOO\�
HOLPLQDWHV�DOO�DUHDV�RI�QHJDWLYH�3',�YDOXHV��¿J���������

&RUQHUVWRQH�%�RIIHUV�D�EHWWHU�UHSUHVHQWDWLRQ�RI�FXUUHQW�
FRQGLWLRQV�FRPSDUHG�WR�&RUQHUVWRQH�$��¿J����������HVSHFLDOO\�
LQ�FDSWXULQJ�WKH�HYROXWLRQ�RI�WKH�VSULQJ�IDOO�ZLOG¿UH�VHDVRQ�
RI�WKH�&RDVWDO�3ODLQ��.H\�IHDWXUHV�RI�QRWH�DUH�WKH�LPSURYHG�
ÀRZ�RI�PRLVWXUH�IURP�WKH�*XOI�RI�0H[LFR�QRUWKZDUG�DFURVV�
WKH�$SSDODFKLDQV�DQG�GU\�FRQGLWLRQV�DFURVV�)ORULGD�GXULQJ�
ZLQWHU��7KH�DUHD�RI�PRLVW�FRQGLWLRQV�VKLIWV�QRUWKZDUG�GXULQJ�
VSULQJ�DV�GU\�FRQGLWLRQV�H[SDQG�DFURVV�WKH�&RDVWDO�3ODLQ��
6XPPHU�EULQJV�GU\�FRQGLWLRQV�WR�PXFK�RI�WKH�6RXWK��ZLWK�
WKH�H[FHSWLRQ�RI�WKH�&RDVWDO�3ODLQ�ZKHUH�SUHFLSLWDWLRQ�IURP�
DIWHUQRRQ�WKXQGHUVWRUPV�EDODQFHV�WKH�GU\�FRQGLWLRQV��'XULQJ�
IDOO��GU\�FRQGLWLRQV�UHWXUQ�WR�WKH�&RDVWDO�3ODLQ��
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3UHVFULEHG�¿UH�LV�DQ�LPSRUWDQW�WRRO�XVHG�LQ�WKH�6RXWK�WR�
PDQDJH�KD]DUGRXV�IXHOV��7KH�SRWHQWLDO�IRU�DQ�H[WHQGHG�
ZLOG¿UH�VHDVRQ�ZLOO�PDJQLI\�WKH�LPSRUWDQFH�RI�HIIHFWLYH�
IXHOV�PDQDJHPHQW��+RZHYHU��WKH�VDPH�GU\LQJ�WKDW�LV�
H[WHQGLQJ�WKH�ZLOG¿UH�VHDVRQ�FRXOG�DOVR�OLPLW�WKH�DELOLW\�WR�
XVH�SUHVFULEHG�¿UH�DV�WKH�GU\�FRQGLWLRQV�ZLOO�OLNHO\�LQFUHDVH�
WKH�SRWHQWLDO�IRU�HVFDSHG�¿UHV�DQG�DOVR�LQFUHDVH�WKH�SRWHQWLDO�
IRU�WKH�¿UHV�WR�KDUP�UHVRXUFHV��'U\�FRQGLWLRQV�ZLOO�SURPRWH�
LQFUHDVHG�IXHO�FRQVXPSWLRQ�DQG�FRQVHTXHQWO\�LQFUHDVHG�
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PRUH�SHUYDVLYH��5LLWWHUV�DQG�:LFNKDP��������
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6WDWH�DJHQFLHV�DUH�IDFHG�ZLWK�D�GZLQGOLQJ�ZRUNIRUFH�DV�WKH�
QXPEHU�RI�¿UH¿JKWHUV�GURSSHG�E\����SHUFHQW�EHWZHHQ������
DQG��������'HFOLQLQJ�EXGJHWV�LPSDFW�PRUH�WKDQ�MXVW�VWDI¿QJ�
DV�DJHQFLHV�LQFXU�LQFUHDVHG�FRVWV�IRU�WUDLQLQJ�WKHLU�VWDII�DQG�
FRRSHUDWRUV�WR�ZRUN�LQ�WKH�LQWHUIDFH��6WDWH�RI�*HRUJLD��������
+LJK�UDWHV�RI�DUVRQ�LQ�VRPH�VWDWHV�DGG�WR�WKH�¿UH�ULVN��86'$�
)RUHVW�6HUYLFH�������

�3HUVRQDO�FRPPXQLFDWLRQ�ZLWK�'DYLG�)UHGHULFN��)LUH�'LUHFWRU��6RXWKHUQ�
*URXS�RI�6WDWH�)RUHVWHUV��3�2��%R[���������3UDWWYLOOH��$/�������������)HE��
�����

)LJXUH������²/HJDF\�RI�URDGV�LQ�WKH�6RXWK�DV�FRPSDUHG�WR�WKH�:HVW���$��URDGV�LQ�DQ�DSSUR[LPDWHO\��������NP��DUHD�RI�VRXWKZHVWHUQ�*HRUJLD��WKH�)OLQW�
5LYHU�9DOOH\��FRPSDUHG�WR��%��D�VLPLODU�DUHD�RI�WKH�%LWWHUURRW�9DOOH\�LQ�0RQWDQD���6RXUFH��6WDQWXUI�DQG�:LPEHUO\��LQ�SUHVV�

�$� �%�



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

7KH�6RXWK�H[HPSOL¿HV�WKH�SUREOHPV�RI�PL[LQJ�XUEDQL]HG�
ODQG�XVHV�ZLWK�¿UH�DGDSWHG�QDWXUDO�YHJHWDWLRQ��8UEDQL]DWLRQ�
FRQVWUDLQV�WUDGLWLRQDO�IRUHVW�PDQDJHPHQW�DQG�XVH�RI�
SUHVFULEHG�EXUQLQJ�HYHQ�DW�WKH�ZLOGODQG�HQG�RI�WKH�
XUEDQ�ZLOGODQG�JUDGLHQW�EHFDXVH�RI�FRQFHUQV�IRU�OLDELOLW\�
IURP�HVFDSHG�SUHVFULEHG�¿UH��WUDQVSRUWDWLRQ�VDIHW\��DQG�
UHJLRQDO�DLU�TXDOLW\��0RYLQJ�WRZDUG�WKH�XUEDQ�HQG�RI�WKH�
JUDGLHQW��WKHVH�FRQFHUQV�JUHDWO\�LQFUHDVH�RIWHQ�UHVXOWLQJ�
LQ�DEDQGRQPHQW�RI�IXHO�PDQDJHPHQW�DQG�LQFUHDVHG�ULVN�RI�
RFFXUUHQFH�DQG�VHYHULW\�RI�LQHYLWDEOH�ZLOG¿UH��%HFDXVH�RI�
DQ�H[WHQVLYH�URDG�V\VWHP��WKH�HQWLUH�6RXWK�PD\�EH�UHJDUGHG�
DV�D�ZLOGODQG�XUEDQ�LQWHUIDFH��DW�OHDVW�LQ�WHUPV�RI�PDQDJLQJ�
VPRNH�IURP�SUHVFULEHG�EXUQLQJ��

(YHQ�ZKHQ�FRQWLQXHG�IRUHVW�PDQDJHPHQW�LV�IHDVLEOH��WKHUH�
ZLOO�OLNHO\�EH�IXUWKHU�FRQVWUDLQWV�RQ�XVH�RI�SUHVFULEHG�
EXUQLQJ�LQ�WKH�ZLOGODQG�XUEDQ��LQWHUIDFH�GXH�WR�VPRNH��
6PRNH�IURP�SUHVFULEHG�EXUQLQJ�LV�D�FULWLFDO�LVVXH�LQ�WKH�
6RXWK�GXH�WR�D�FRPELQDWLRQ�RI�SK\VLFDO��PHWHRURORJ\��
FOLPDWH��WRSRJUDSK\���ELRORJLFDO��¿UH�DIIHFWHG�YHJHWDWLRQ�
DQG�KD]DUGRXV�IXHOV���DQG�VRFLDO��SRSXODWLRQ�GHQVLW\��URDG�
QHWZRUN��IDFWRUV��,Q�IDFW��VPRNH�LV�SUREDEO\�WKH�NH\�LVVXH�
LQ�VXLWDELOLW\�RI�SUHVFULEHG�EXUQLQJ�DV�D�ZD\�WR�PDQDJH�
IXHO�ORDGV�LQ�WKH�LQWHUIDFH��&RQFHUQV�ZLWK�VPRNH�DUH�
VHYHUDO��ORFDO�DQG�UHJLRQDO�DLU�TXDOLW\��$FKWHPHLHU�������
$FKWHPHLHU�DQG�RWKHUV�������0RQURH��������YLVLELOLW\�
RQ�URDGV��0REOH\��������DQG�KHDOWK�LPSDFWV�HVSHFLDOO\�
RQ�VHQVLWLYH�VHJPHQWV�RI�WKH�SRSXODWLRQ�ZLWK�UHVSLUDWRU\�
SUREOHPV��6RUHQVRQ�DQG�RWKHUV��������

7KUHDW�RI�HVFDSHV²3RWHQWLDO�OLDELOLW\�IURP�HVFDSHG�
SUHVFULEHG�¿UH�LV�RIWHQ�FLWHG�DV�D�FRQVWUDLQW�RQ�WKH�XVH�
RI�SUHVFULEHG�EXUQLQJ��%UHQQHU�DQG�:DGH�������+DLQHV�
DQG�%XVE\�������+DLQHV�DQG�&OHDYHV��������(YHQ�ZKHQ�
WKH�EHVW�DYDLODEOH�SUDFWLFHV�DUH�DSSOLHG��WKH�SRVVLELOLW\�
RI�DQ�HVFDSH�H[LVWV��3RWHQWLDO�GDPDJH�WR�QHLJKERULQJ�
SURSHUWLHV��HQGDQJHUPHQW�RI�KXPDQ�OLYHV��DQG�VPRNH�FDXVHG�
WUDQVSRUWDWLRQ�DFFLGHQWV�SRVH�OLDELOLW\�ULVN��DORQJ�ZLWK�
OLWLJDWLRQ�FRVWV��6XQ��������

)ROORZLQJ�WKH�OHDG�RI�)ORULGD��DOO�6RXWKHUQ�6WDWHV�H[FHSW�
7HQQHVVHH�KDYH�UHYLVHG�WKHLU�OLDELOLW\�ODZV�WR�OLPLW�OLDELOLW\�
XQOHVV�QHJOLJHQFH�LV�LQYROYHG��%UHQQHU�DQG�:DGH�������
6XQ��������VRPH�GLIIHUHQWLDWH�EHWZHHQ�VLPSOH�DQG�JURVV�
QHJOLJHQFH��,Q�WKH����6WDWHV�ZLWK�VLPSOH�QHJOLJHQFH�UXOHV�
�$ODEDPD��$UNDQVDV��.HQWXFN\��/RXLVLDQD��0LVVLVVLSSL��
1RUWK�&DUROLQD��2NODKRPD��6RXWK�&DUROLQD��7H[DV��DQG�
9LUJLQLD���D�ODQGRZQHU�ZKR�GRHV�QRW�H[HUFLVH�WKH�FDUH�WKDW�
ZRXOG�EH�H[HUFLVHG�E\�D�³UHDVRQDEOH�SUXGHQW�SHUVRQ´�FRXOG�
EH�KHOG�OLDEOH�IRU�GDPDJH�IURP�DQ�HVFDSHG�SUHVFULEHG�¿UH��
,Q�)ORULGD�DQG�*HRUJLD��ZKHUH�WKH�JURVV�QHJOLJHQFH�UXOH�
KROGV��WKH�EXUGHQ�RQ�WKH�ODQGRZQHU�RU�DJHQW�LV�HYHQ�ORZHU�
�6XQ��������7KXV�6WDWH�OHJLVODWXUHV�LQ�WKH�6RXWK�RIIHU�
OHJDO�SURWHFWLRQ�IRU�PDQDJHUV�ZKR�XVH�SUHVFULEHG�EXUQLQJ��

SURYLGHG�WKH\�IROORZ�UHOHYDQW�ODZV�DQG�UHJXODWLRQV��DQG�
H[HUFLVH�FDUH�LQ�SODQQLQJ�DQG�H[HFXWLRQ��

6PRNH²6PRNH�LV�SURGXFHG�ZKHQ�ZRRG�DQG�RWKHU�RUJDQLF�
PDWHULDO�FRPEXVWV��8UEDQVNL�DQG�RWKHUV�������DQG�SURGXFHV�
D�PL[WXUH�RI�JDVHV��VROLG�SDUWLFOHV��DQG�GURSOHWV��%HFDXVH�
ZRRG�¿UHV�DUH�JHQHUDOO\�LQHI¿FLHQW��WKH\�SURGXFH�D�ODUJH�
QXPEHU�RI�FKHPLFDOV��(PLVVLRQV�IURP�ZLOGODQG�¿UH�DUH�
XVXDOO\�H[SUHVVHG�DV�HPLVVLRQ�IDFWRUV��GH¿QHG�DV�WKH�PDVV�
RI�FRPSRXQG�UHOHDVHG�SHU�PDVV�RI�GU\�IXHO�FRQVXPHG�
�8UEDQVNL�DQG�RWKHUV��������(PLVVLRQ�IDFWRUV�DUH�LQÀXHQFHG�
E\�IXHO�PRLVWXUH�DQG�ZKHWKHU�FRPEXVWLRQ�LV�VPROGHULQJ�RU�
ÀDPLQJ��1DHKHU�DQG�RWKHUV��������,Q�WKH�6RXWK��WKH�SUHIHUUHG�
WLPH�IRU�SUHVFULEHG�EXUQLQJ�LV�ZKHQ�IXHO�PRLVWXUH�LV�KLJK�DQG�
PHWHRURORJLFDO�FRQGLWLRQV�IDYRU�ORZ�LQWHQVLW\�¿UHV�ZLWK�ORZHU�
IXHO�FRQVXPSWLRQ�DV�FRPSDUHG�WR�ZLOG¿UHV�WKDW�W\SLFDOO\�
RFFXU�XQGHU�GULHU�FRQGLWLRQV�WKDW�IDYRU�KLJK�LQWHQVLW\�¿UHV�
ZLWK�PRUH�FRPSOHWH�IXHO�FRQVXPSWLRQ��3UHVFULEHG�EXUQLQJ�
JHQHUDOO\�UHVXOWV�LQ�ORZHU�HPLVVLRQV�WKDQ�ZLOG¿UH��8UEDQVNL�
DQG�RWKHUV��������7\SLFDO�HPLVVLRQ�IDFWRUV�IURP�SUHVFULEHG�
EXUQV�LQ�D�YDULHW\�RI�VRXWKHUQ�IRUHVW�HFRV\VWHPV�DUH�JLYHQ�
LQ�WDEOH��������WKH�GRPLQDQW�FRPSRXQGV�HPLWWHG�DUH�FDUERQ�
GLR[LGH��FDUERQ�PRQR[LGH��DQG�SDUWLFXODWHV��8UEDQVNL�DQG�
RWKHUV��������

6PRNH�LV�D�SUREOHP�ZKHQ�LW�LQ�VRPH�ZD\�QHJDWLYHO\�LPSDFWV�
KXPDQ�KDELWDWLRQ�RU�DFWLYLW\��$FKWHPHLHU�DQG�RWKHUV��������
6PRNH�LV�D�KHDOWK�SUREOHP�ZKHQ�LW�LQYDGHV�WKH�KDELWDWLRQ�RI�
WKRVH�ZLWK�UHVSLUDWRU\�SUREOHPV�DQG�RWKHU�VPRNH�VHQVLWLYH�
LOOQHVVHV��1DHKHU�DQG�RWKHUV��������6PRNH�LV�D�QXLVDQFH�
ZKHQ�LW�LUULWDWHV�WKH�H\HV�DQG�PXFXV�PHPEUDQHV�RI�WKH�QRVH�
DQG�WKURDW��6PRNH�LV�D�QXLVDQFH�ZKHQ�LW�GHSRVLWV�VRRW�RQ�
FORWKHV�KXQJ�RXW�WR�GU\��6PRNH�LV�D�VDIHW\�SUREOHP�ZKHQ�
LW�LPSHGHV�ORFDO�YLVLELOLW\�WR�FUHDWH�KD]DUGV�WR�GULYHUV�RI�
PRWRU�YHKLFOHV��7KH�HQRUPRXV�ZLOGODQG²XUEDQ�LQWHUIDFH�
DQG�GHQVH�URDG�QHWZRUN�ORFDWHG�LQ�D�UHJLRQ�ZKHUH�XS�WR�VL[�
PLOOLRQ�DFUHV�RI�IRUHVW�ODQG�SHU�\HDU�DUH�VXEMHFW�WR�SUHVFULEHG�
¿UH�FRPELQH�WR�PDNH�SUREOHP�VPRNH�WKH�IRUHPRVW�IRUHVWU\�
UHODWHG�DLU�TXDOLW\�SUREOHP�LQ�WKH�6RXWK��'XULQJ�WKH�GD\WLPH��
VPRNH�EHFRPHV�D�SUREOHP�ZKHQ�LW�GULIWV�LQWR�DUHDV�RI�KXPDQ�
KDELWDWLRQ��$W�QLJKW��VPRNH�FDQ�EHFRPH�HQWUDSSHG�QHDU�
WKH�JURXQG�DQG��LQ�FRPELQDWLRQ�ZLWK�IRJ��FUHDWH�YLVLELOLW\�
UHGXFWLRQV�WKDW�FDXVH�URDGZD\�DFFLGHQWV��3XEOLF�FRPSODLQWV�
DERXW�VPRNH�UHODWHG�SUREOHPV�XVXDOO\�EHJLQ�DW�OHYHOV�ZHOO�
EHORZ�QDWLRQDO�DPELHQW�DLU�TXDOLW\�VWDQGDUGV��

$LU�TXDOLW\²2QH�RI�WKH�NH\�LQGLFDWRUV�RI�DLU�TXDOLW\�LV�
ZKHWKHU�PRQLWRULQJ�VKRZV�WKDW�DQ�DUHD�FRPSOLHV�ZLWK�
WKH�QDWLRQDO�DLU�TXDOLW\�VWDQGDUGV�HVWDEOLVKHG�E\�WKH�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$���$OWKRXJK�(3$�
GRHV�QRW�GLUHFWO\�UHJXODWH�WKH�XVH�RI�ZLOGODQG�¿UH��LW�LV�
UHVSRQVLEOH�IRU�HQIRUFLQJ�WKH�VHFWLRQV�RI�WKH�&OHDQ�$LU�$FW�
WKDW�UHTXLUHV�6WDWHV�DQG�7ULEHV�WR�DWWDLQ�DQG�PDLQWDLQ�WKH�
QDWLRQDO�DPELHQW�DLU�TXDOLW\�VWDQGDUGV��1$$46���7KH�(3$�
DOVR�PXVW�GHYHORS�³SULPDU\´�DQG�³VHFRQGDU\´�VWDQGDUGV�



���
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IRU�VL[�SROOXWDQWV��R]RQH��SDUWLFXODWH�PDWWHU��VXOIXU�GLR[LGH��
FDUERQ�PRQR[LGH��QLWURJHQ�GLR[LGH�DQG�OHDG��WDEOH���������
3ULPDU\�VWDQGDUGV�DUH�IRU�KXPDQ�KHDOWK�DQG�VHFRQGDU\�
VWDQGDUGV�IRU�SXEOLF�ZHOIDUH��ZKLFK�LQFOXGHV�GDPDJH�WR�
YHJHWDWLRQ�DQG�FURSV�DV�ZHOO�DV�HIIHFWV�RQ�YLVLELOLW\��2I�WKHVH�
VL[�SROOXWDQWV��RQO\�WZR²VXOIXU�GLR[LGH�DQG�OHDG²DUH�RI�
OLWWOH�FRQFHUQ�IRU�SUHVFULEHG�EXUQLQJ��$V�D�UHVXOW�RI�UDSLG�
GLOXWLRQ�DQG�LWV�LQVWDELOLW\��FDUERQ�PRQR[LGH�HPLVVLRQV�IURP�
SUHVFULEHG�EXUQLQJ�DUH�QRW�D�FRQFHUQ�WR�WKH�JHQHUDO�SXEOLF�
�1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�&RXQFLOV��������
+RZHYHU��FDUERQ�PRQR[LGH�HPLVVLRQV�PD\�EH�D�FRQFHUQ�WR�
¿UH¿JKWHUV�DQG�SUHVFULEHG�EXUQLQJ�FUHZV��

$OWKRXJK�QLWURJHQ�R[LGHV�IURP�SUHVFULEHG�EXUQLQJ�DUH�QRW�
RI�FRQFHUQ�RQ�D�ORFDO�OHYHO��1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�
)LUH�&RXQFLOV��������WKH\�FRPELQH�ZLWK�RWKHU�HPLVVLRQV�
�YRODWLOH�RUJDQLF�FDUERQ��SDUWLFXODWHV��DQG�FDUERQ�PRQR[LGH��
LQ�D�SKRWRFKHPLFDO�SURFHVV��8UEDQVNL�DQG�RWKHUV�������DQG�
FRQWULEXWH�WR�R]RQH�IRUPDWLRQ�WKDW�PD\�EH�D�FRQFHUQ�LQ�VRPH�
DUHDV��1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�&RXQFLOV��������
)LJXUH�������VKRZV�WKH�FXUUHQW�VWDWXV�RI�QRQ�DWWDLQPHQW�DUHDV�
LQ�WKH�6RXWK�IRU�R]RQH�DQG�KLJKOLJKWV�WKH�UHODWLRQVKLS�RI�
XUEDQ�DUHDV�WR�QRQ�DWWDLQPHQW�VWDWXV��2]RQH�DQG�SDUWLFXODWH�
OHYHOV�DUH�JHQHUDOO\�DW�WKHLU�ORZHVW�DPELHQW�OHYHOV�GXULQJ�WKH�
SUHVFULEHG�EXUQLQJ�VHDVRQ�LQ�WKH�6RXWK��ZLQWHU�DQG�HDUO\�

VSULQJ��6RXWKHDVW�5HJLRQDO�3DUWQHUVKLS�IRU�3ODQQLQJ�DQG�
6XVWDLQDELOLW\��������%XW�RFFDVLRQDOO\�VXPPHU�EXUQV�DUH�
UHFRPPHQGHG�IRU�HFRORJLFDO�UHDVRQV��%URFNZD\�DQG�RWKHUV�
�������D�SUDFWLFH�WKDW�ZRXOG�EH�OLPLWHG�LQ�DQ�DUHD�GHVLJQDWHG�
DV�QRQ�DWWDLQPHQW�IRU�R]RQH�DQG�SDUWLFXODWHV��

$IWHU�FDUERQ�GLR[LGH�DQG�FDUERQ�PRQR[LGH��SDUWLFXODWHV�
DFFRXQW�IRU�WKH�JUHDWHVW�VKDUH�RI�HPLVVLRQV�IURP�ZLOGODQG�
EXUQLQJ��8UEDQVNL�DQG�RWKHUV�������DQG�EHFDXVH�SDUWLFXODWHV�
DUH�D�FULWHULD�SROOXWDQW��FXUUHQWO\�WKH\�DUH�WKH�JUHDWHVW�
FRQFHUQ�IURP�SUHVFULEHG�EXUQLQJ��:RRG�VPRNH�SDUWLFXODWHV�
DUH�UHODWLYHO\�VPDOO�EXW�WKHLU�VL]H�GLVWULEXWLRQ�FDQ�YDU\�
JUHDWO\��GHSHQGLQJ�RQ�WKH�UDWH�RI�HQHUJ\�UHOHDVH�

%HFDXVH�RI�WKHLU�VL]H��JHQHUDOO\�����SHUFHQW�DUH�VPDOOHU�
WKDQ�����PLFURQV�LQ�DHURG\QDPLF�GLDPHWHU�RU�30������
ZRRG�VPRNH�SDUWLFXODWHV�VFDWWHU�OLJKW�DQG�UHGXFH�YLVLELOLW\�
�1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�&RXQFLOV��������
6WDQGDUGV�IRU�SDUWLFXODWH�PDWWHU�KDYH�EHHQ�RQ�D�WUHQG�RI�
LQFUHDVLQJ�VWULQJHQF\�VLQFH�������6RXWKHDVW�5HJLRQDO�
3DUWQHUVKLS�IRU�3ODQQLQJ�DQG�6XVWDLQDELOLW\������²ZLWK�
FXUUHQW�WKUHVKROGV�RI����ȝJ�P���DYHUDJHG�IRU�DQ\����KRXU�
SHULRG�DQG����ȝJ�P���DYHUDJHG�RYHU�D�IXOO�\HDU²DQG�WKHUH�
LV�OLWWOH�HYLGHQFH�WR�VXJJHVW�WKDW�VWDQGDUGV�ZLOO�ORRVHQ�LQ�
IXWXUH�UHYLHZV��5HFHQW�DQQXDO�DQG����KRXU�DPELHQW�30����

7DEOH������²0RGHOHG�UDQJHV�RI�HPLVVLRQ�IDFWRUV��J�NJ����IRU�SUHVFULEHG�EXUQLQJ�LQ�VHYHUDO�VRXWKHUQ�IRUHVW�HFRV\VWHPV�
�GHYHORSHG�IRU�LOOXVWUDWLYH�SXUSRVHV�DQG�QRW�LQWHQGHG�WR�EH�GH¿QLWLYH�EHFDXVH�QXPEHUV�RI�¿UHV�LQ�HDFK�HFRV\VWHP�YDULHG�
DQG�ZHUH�FRQGXFWHG�XQGHU�YDU\LQJ�FRQGLWLRQV���WKHVH�DUH�¿UH�ZHLJKWHG�DYHUDJH�IDFWRUV�FRPSDULQJ�FRPSRXQG�HPLWWHG�WR�
GU\�IXHO�FRQVXPHG

9HJHWDWLRQ�W\SH 0&(D &2� &2 &+� &�+� &�+� &�+� &�+� &�+� &�+� 30���
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D0&(�LV�PRGLÀHG�FRPEXVWLRQ�HIÀFLHQF\��FDOFXODWHG�DV�WKH�у&2���у&2�у&2���
6RXUFH��$GDSWHG�IURP�8UEDQVNL�DQG�RWKHUV������
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OHYHOV�IRU�WKH�6WDWHV�HDVW�RI�WKH�0LVVLVVLSSL�5LYHU�DQG�VRXWK�
RI�9LUJLQLD��(3$�5HJLRQ����DUH�GLVSOD\HG�LQ�¿JXUHV�������DQG�
�������$OWKRXJK�FXUUHQW�OHYHOV�IRU�PRVW�RI�WKH�&RDVWDO�3ODLQ�
DUH�EHORZ�QDWLRQDO�VWDQGDUGV��ERWK�WKH�FXUUHQW�VWDQGDUGV�DQG�
WKRVH�EHLQJ�HYDOXDWHG���WKH�VDPH�FDQQRW�EH�VDLG�IRU�DUHDV�LQ�
WKH�3LHGPRQW�DQG�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��

(3$�DOVR�PRQLWRUV�YLVLELOLW\�LQ�)HGHUDO�&ODVV�,�DUHDV��)R[�
DQG�RWKHUV��LQ�SUHVV���ZKLFK�FRQVLVW�RI�DOO�LQWHUQDWLRQDO�SDUNV��
QDWLRQDO�ZLOGHUQHVV�DUHDV�ODUJHU�WKDQ�������DFUHV��QDWLRQDO�
PHPRULDO�SDUNV�ODUJHU�WKDQ�������DFUHV��DQG�QDWLRQDO�SDUNV�
ODUJHU�WKDQ�������DFUHV�WKDW�ZHUH�HVWDEOLVKHG�EHIRUH�������
(3$¶V������5HJLRQDO�+D]H�5XOH�����)5��������SURYLGHV�
VSHFL¿F�JXLGDQFH�RQ�ZLOGODQG�¿UH�IRU�PDQ\�:HVWHUQ�
6WDWHV�EXW�WDNHV�D�PRUH�JHQHUDO�DSSURDFK�IRU�WKH�UHVW�RI�WKH�
FRXQWU\��1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�&RXQFLOV�
�������UHTXLULQJ�WKDW�DOO�6WDWHV�ZLWK�&ODVV�,�DUHDV�FRQVLGHU�
WKH�LPSDFWV�RI�SUHVFULEHG�EXUQLQJ�RQ�YLVLELOLW\��)LYH�
5HJLRQDO�3ODQQLQJ�2UJDQL]DWLRQV�ZHUH�HVWDEOLVKHG�WR�KHOS�
6WDWHV�GHYHORS�YLVLELOLW\�SURWHFWLRQ�SURJUDPV��WKH�&HQWUDO�
5HJLRQDO�$LU�3ODQQLQJ�$VVRFLDWLRQ�VHUYHV�2NODKRPD��7H[DV��
$UNDQVDV��DQG�/RXLVLDQD�DQG�WKH�9LVLELOLW\�,PSURYHPHQW�
6WDWH�DQG�7ULEDO�$VVRFLDWLRQ�RI�WKH�6RXWKHDVW�IRU�DOO�RWKHU�
6RXWKHUQ�6WDWHV��7KHLU�JRDO�IRU�HDFK�&ODVV�,�DUHD�LV�WR�
LPSURYH�WKH����SHUFHQW�KD]LHVW�GD\V�DQG�HQVXUH�WKDW�QR�
GHJUDGDWLRQ�RFFXUV�RQ�WKH�FOHDQHVW�GD\V��

7KH�5HJLRQDO�+D]H�5XOH�UHTXLUHV�DOO�6WDWHV�DQG�SDUWLFLSDWLQJ�
7ULEHV�WR�GHYHORS�6WDWH�,PSOHPHQWDWLRQ�3ODQV�IRU�UHGXFLQJ�
HPLVVLRQV�RI�YLVLELOLW\�GHJUDGLQJ�DHURVROV��UHODWLYH�WR�
³QDWXUDO�EDFNJURXQG�FRQGLWLRQV�́ �1DWXUDO�EDFNJURXQG�
KD]H�LV�D�FRPSOH[�FRQFHSW�WKDW�UHÀHFWV�FRQWHPSRUDU\��QRW�
SUH�(XURSHDQ�VHWWOHPHQW�FRQGLWLRQV��)R[�DQG�RWKHUV��LQ�
SUHVV���2QH�FHQWUDO�LVVXH�LV�ZKHWKHU�ZLOGODQG�¿UH�LV�QDWXUDO�
RU�DQWKURSRJHQLF��7KH�SROLF\�GHYHORSHG�IRU�WKH�:HVWHUQ�
6WDWHV�LV�WKDW�DQ\�ZLOG¿UH�RU�DQ\�¿UH�EHLQJ�PDQDJHG�WR�
WKH�QDWXUDO�¿UH�IUHTXHQF\�LV�FODVVL¿HG�DV�QDWXUDO��DQ\�¿UH�
LJQLWHG�RU�PDQDJHG�WR�UHVWRUH�WKH�QDWXUDO�¿UH�IUHTXHQF\�
LV�DQWKURSRJHQLF��1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�
&RXQFLOV��������7KLV�SROLF\��ZKLFK�KDV�QRW�EHHQ�DSSOLHG�
EH\RQG�WKH�:HVW��ZRXOG�KDYH�VHULRXV�LPSOLFDWLRQV�IRU�WKH�
6RXWK��HVSHFLDOO\�LQ�WKH�PRXQWDLQV�ZKHUH�SUHVFULEHG�EXUQLQJ�
IRU�UHVWRUDWLRQ�REMHFWLYHV�LV�LQFUHDVLQJ��

7UDQVSRUWDWLRQ�VDIHW\²7KH�H[WHQVLYH�WUDQVSRUWDWLRQ�V\VWHP�
LQ�WKH�6RXWK�SUHVHQWV�D�IRUPLGDEOH�FKDOOHQJH�WR�SUHVFULEHG�
EXUQHUV��$OWKRXJK�PRVW�EXUQV�DUH�FDUULHG�RXW�ZLWKRXW�
LQFLGHQW��VPRNH�DQG�VPRNH�IRJ�YLVLELOLW\�REVWUXFWLRQV�RQ�
VRXWKHUQ�KLJKZD\V�FDXVH�QXPHURXV�DFFLGHQWV�ZLWK�ORVV�RI�OLIH�
DQG�SHUVRQDO�LQMXULHV��0REOH\��������UHSRUWHG����IDWDOLWLHV��
PRUH�WKDQ����VHULRXV�LQMXULHV��QXPHURXV�PLQRU�LQMXULHV��
DQG�PLOOLRQV�RI�GROODUV�LQ�ODZVXLWV�IURP������WR�������
&RPSDULQJ�WKUHH�\HDUV�RI�DFFLGHQW�UHSRUWV�LQ�)ORULGD��/DYGDV�
DQG�$FKWHPHLHU��������IRXQG�DFFLGHQWV�DUH�PRUH�FORVHO\�
DVVRFLDWHG�ZLWK�ORFDO�JURXQG�UDGLDWLRQ�IRJV��FRROLQJ�RI�ODQG�

DIWHU�VXQVHW��WKDQ�ZLWK�ZLGHVSUHDG�DGYHFWLRQ�IRJV��IRUPHG�
ZKHQ�PRLVW�DLU�SDVVHV�RYHU�D�FRRO�VXUIDFH��DQG�WKDW�PRVW�
VHULRXV�DFFLGHQWV�RFFXU�DW�QLJKW�RU�QHDU�VXQULVH�ZKHQ�VPRNH�
IURP�VPROGHULQJ�¿UHV�LV�HQWUDSSHG�QHDU�WKH�JURXQG�DQG�
FDUULHG�E\�ORFDO�GUDLQDJH�ZLQGV�LQWR�VKDOORZ�EDVLQV��1HDU�
VXQVHW��XQGHU�FOHDU�VNLHV�DQG�QHDU�FDOP�ZLQGV��WHPSHUDWXUHV�
LQ�VKDOORZ�VWUHDP�EDVLQV�FDQ�GURS�XS�WR�����)�LQ�DQ�KRXU�
�$FKWHPHLHU�������DQG�VWURQJ��VKDOORZ�YDOOH\�LQYHUVLRQV�FDQ�
GHYHORS��:HDN�QLJKWWLPH�GUDLQDJH�ZLQGV�RI�DSSUR[LPDWHO\�
��PLOH�SHU�KRXU������P�VHF�����FDQ�FDUU\�VPRNH�PRUH�WKDQ����
PLOHV��IDU�HQRXJK�WR�FDUU\�VPRNH�IRJ�RYHU�D�URDGZD\�LQ�PDQ\�
DUHDV��$Q�H[DPSOH�LV�WKH�VPRNH�IURP�ZLOG¿UHV�LQ������WKDW�
GULIWHG�DFURVV�,QWHUVWDWH����DQG�FDXVHG�DW�OHDVW����IDWDOLWLHV��
¿YH�LQ�)ORULGD�DQG�¿YH�LQ�0LVVLVVLSSL�

$FKWHPHLHU��������������������GHPRQVWUDWHG�WKDW�XQGHU�
FHUWDLQ�FRQGLWLRQV��IRJ�FRPELQHG�ZLWK�VPRNH�IURP�
SUHVFULEHG�EXUQLQJ�FDQ�SURGXFH�D�³VXSHUIRJ´�WKDW�UHGXFHV�
YLVLELOLW\�WR�OHVV�WKDQ����IHHW����P��WKH�GH¿QLWLRQ�RI�]HUR�
YLVLELOLW\���0RWRULVWV�KDYH�QR�GHIHQVH�ZKHQ�GULYLQJ�IURP�
XQOLPLWHG�YLVLELOLW\�WR�]HUR�YLVLELOLW\�LQ�D�PDQQHU�RI�VHFRQGV��
%HFDXVH�PRVW�SUHVFULEHG�EXUQV�WDNH�SODFH�LQ�WKH�ZLQWHU�
ZKHQ�GU\�VXUIDFH�IXHOV�RYHUOD\�ZHW�IXHOV��WKH\�RIWHQ�SURYLGH�
FRQVLGHUDEOH�PRLVWXUH�UHOHDVH�ERWK�IURP�WKH�FRPEXVWLRQ�
DQG�IURP�KHDWHG�VRLO�DQG�XQGHUO\LQJ�ZHW�IXHOV�WKDW�GR�QRW�
LJQLWH��$W�QLJKW��PRLVWXUH�IURP�UHVLGXDO�VPRNH�FDQ�LQFUHDVH�
DPELHQW�UHODWLYH�KXPLGLW\�WR�����SHUFHQW�DQG�FRQWULEXWH�WR�
WKH�IRUPDWLRQ�RI�VXSHUIRJ��$FKWHPHLHU��������%HFDXVH�ZH�
DUH�MXVW�EHJLQQLQJ�WR�UHFRJQL]H�WKH�FRQGLWLRQV�IRU�VXSHUIRJ�
IRUPDWLRQ��WKH�IXOO�VLJQL¿FDQFH�RI�WKLV�H[WUHPHO\�KD]DUGRXV�
SKHQRPHQRQ�LV�\HW�WR�EH�UHDOL]HG�RU�PLWLJDWHG�E\�WKH�SXEOLF�
VDIHW\�FRPPXQLW\�

+XPDQ�KHDOWK²7KH�JUHDWHVW�KHDOWK�WKUHDW�IURP�ZRRG�
VPRNH�DSSHDUV�WR�FRPH�IURP�¿QH�SDUWLFOHV�DOWKRXJK�D�
QXPEHU�RI�RWKHU�FRQVWLWXHQWV�KDYH�KHDOWK�HIIHFWV��1DHKHU�
DQG�RWKHUV��������)LQH�SDUWLFOHV�LQ�ZRRG�VPRNH��OHVV�
WKDQ�����ȝJ�P����WKDW�SHQHWUDWH�IDU�LQWR�OXQJ�WLVVXH�KDYH�
WR[LF�HIIHFWV��1DHKHU�DQG�RWKHUV��������%HFDXVH�XOWUD�¿QH�
SDUWLFOHV��30�����FDQ�EH�WUDQVSRUWHG�ORQJ�GLVWDQFHV�IURP�WKH�
FRPEXVWLRQ�VLWH�DQG�PD\�IRUP�ODWHU�WKURXJK�FRQGHQVDWLRQ�
DQG�DWPRVSKHULF�FKHPLFDO�UHDFWLRQV��WKH\�FDQ�SRVH�D�KHDOWK�
KD]DUG�WR�YXOQHUDEOH�SRSXODWLRQV�DW�FRQVLGHUDEOH�GLVWDQFH�
IURP�D�SUHVFULEHG�EXUQ��$FFRUGLQJ�WR�WKH�:RUOG�+HDOWK�
2UJDQL]DWLRQ��YXOQHUDEOH�JURXSV�DUH�WKH�YHU\�\RXQJ��
SUHJQDQW�ZRPHQ��WKH�HOGHUO\��DQG�LQGLYLGXDOV�ZLWK�SUH�
H[LVWLQJ�UHVSLUDWRU\��DVWKPD��FKURQLF�REVWUXFWLYH�SXOPRQDU\�
GLVHDVHV��DQG�FDUGLDF�GLVHDVHV��6FKZHOD�DQG�RWKHUV��������

2WKHU�JURXSV�PD\�EH�PRUH�VXVFHSWLEOH�GXH�WR�KLJKHU�
H[SRVXUHV��RXWGRRU�ZRUNHUV��¿UH¿JKWHUV�DQG�HPHUJHQF\�
UHVSRQVH�ZRUNHUV��³*XLGHOLQHV�RQ�YHJHWDWLRQ�¿UH�
HPHUJHQFLHV�IRU�SXEOLF�KHDOWK�SURWHFWLRQ´�DOVR�FRQWDLQV�
D�UHYLHZ�RI�VWXGLHV�OLQNLQJ�KHDOWK�HIIHFWV�WR�ELRPDVV�
EXUQLQJ��$YDLODEOH�RQOLQH�DW�KWWS���ZZZ�ZKR�LQW�GRFVWRUH�





���
FKDSWHU������)LUH�

SHK�9HJHWDWLRQB¿UHV�+HDOWKB*XLGHOLQHVB¿QDOB��SGI���ODVW�
DFFHVVHG�RQ���'HFHPEHU��������5HFHQW�VWXGLHV�KDYH�VKRZQ�
WKDW�ZLOG¿UHV�DQG�SUHVFULEHG�EXUQV�H[SRVH�¿UH�SHUVRQQHO�WR�
VPRNH�OHYHOV�KLJK�HQRXJK�WR�SUHVHQW�SRWHQWLDO�RFFXSDWLRQDO�
KHDOWK�FRQFHUQV��&DUOWRQ�DQG�RWKHUV�������1DHKHU�DQG�RWKHUV�
������<DQRVN\��������1DHKHU�DQG�RWKHUV��������DOVR�IRXQG�
WKDW�FXUUHQW�H[SRVXUH�VWDQGDUGV�IRU�GXVW�LQKDODWLRQ��DOWKRXJK�
QRW�LQWHQGHG�WR�DSSO\�WR�ZLOGODQG�¿UH�SHUVRQQHO��ZRXOG�EH�
LQDGHTXDWH�LI�DSSOLHG�WR�SURWHFW�¿UH�SHUVRQQHO�IURP�KDUPIXO�
SDUWLFXODWH�H[SRVXUHV��

$�QXPEHU�RI�RWKHU�ZRRG�VPRNH�FRQVWLWXHQWV�KDYH�KHDOWK�
HIIHFWV��1DHKHU�DQG�RWKHUV��������$OWKRXJK�FDUERQ�
PRQR[LGH¶V�LQVWDELOLW\�DQG�UDSLG�GLOXWLRQ�SUHFOXGH�DQ\�WKUHDWV�
WR�WKH�JHQHUDO�SXEOLF��1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�
)LUH�&RXQFLOV��������FDUERQ�PRQR[LGH�HPLVVLRQV�PD\�
EH�D�FRQFHUQ�WR�¿UH¿JKWHUV�DQG�SHUVRQV�RQ�SUHVFULEHG�
EXUQLQJ�FUHZV��$W�OHDVW�¿YH�FKHPLFDO�JURXSV�ZLWK�NQRZQ�
FDUFLQRJHQLF�SURSHUWLHV�DUH�SUHVHQW�LQ�ZRRG�VPRNH�DORQJ�
ZLWK����FKHPLFDOV�FRQVLGHUHG�KD]DUGRXV�DLU�SROOXWDQWV�E\�
(3$��1DHKHU�DQG�RWKHUV��������&XUUHQWO\�(3$�LV�IRFXVLQJ�
RQ�DFHWDOGHK\GH��DFUROHLQ������EXWDGLHQH��IRUPDOGHK\GH��DQG�
SRO\F\FOLF�RUJDQLF�PDWWHU��6RXWKHDVW�5HJLRQDO�3DUWQHUVKLS�
IRU�3ODQQLQJ�DQG�6XVWDLQDELOLW\��������1DHKHU�DQG�RWKHUV�
�������IRXQG�WKDW�HYHQ�OLPLWHG�H[SRVXUH�WR�ZRRG�VPRNH�FDQ�
UHGXFH�UHVLVWDQFH�DJDLQVW�LQIHFWLRQV��WKDW�PRVW�HIIHFWV�DUH�
DVVRFLDWHG�ZLWK�WKH�SDUWLFOH�SKDVH��DQG�WKDW�DQ�DVVRFLDWLRQV�
H[LVWV�EHWZHHQ�ZLOG¿UHV�DQG�LQFUHDVHG�HPHUJHQF\�URRP�
YLVLWV�IRU�XSSHU�DQG�ORZHU�UHVSLUDWRU\�LOOQHVVHV�DQG�GHFUHDVHG�
OXQJ�IXQFWLRQLQJ��1DHKHU�DQG�RWKHUV��������

$OWHUQDWLYHV�WR�3UHVFULEHG�%XUQLQJ�

9DULRXV�PHFKDQLFDO�DQG�FKHPLFDO�DOWHUQDWLYHV�WR�SUHVFULEHG�
EXUQLQJ�DUH�XVHG�RU�KDYH�EHHQ�SURSRVHG�DQG�UHFHQW�UHYLHZV�
SURYLGH�GHWDLOV��*XOGLQ�������0DUVKDOO�DQG�RWKHUV�������
0HUFHU�DQG�3UHVWHPRQ�������2¶%ULHQ�DQG�RWKHUV�������
2XWFDOW�������5HLOO\�DQG�RWKHUV�������6FKZLON�DQG�RWKHUV�
�������(TXLSPHQW�VXFK�DV�PRZHUV��PXOFKHUV�DQG�FKRSSHUV�
DUH�XVHG�WR�FXW��FKRS��RU�VHYHU�PRVWO\�PLGVWRU\�DQG�
XQGHUVWRU\�IXHO�OD\HUV��2XWFDOW��������7KLV�HTXLSPHQW�LV�
PRVW�HIIHFWLYH�ZKHUH�ODUJH�VWHPV�DUH�ZLGHO\�VSDFHG�DQG�LV�
RIWHQ�XVHG�LQ�DUHDV�ZLWK�KLJK�IXHO�ORDGV��0HFKDQLFDO�PHWKRGV�
FKDQJH�IXHO�FRQ¿JXUDWLRQV�EXW�GR�QRW�UHPRYH�IXHOV�IURP�WKH�
VLWH�DQG�PD\�QRW�FRPSOHWHO\�PLWLJDWH�WKH�ZLOG¿UH�WKUHDW��0RVW�
RIWHQ�WKH\�DUH�XVHG�DV�D�SUH�WUHDWPHQW�SULRU�WR�SUHVFULEHG�
EXUQLQJ��$OWKRXJK�VORSH�OLPLWDWLRQV�KDYH�WUDGLWLRQDOO\�
KLQGHUHG�XVDJH�RI�PHFKDQLFDO�PHWKRGV�LQ�WKH�PRXQWDLQV��
LQFUHDVLQJO\�VPDOOHU�FUDZOHU�XQLWV�DUH�QRZ�DYDLODEOH�IRU�VWHHS�
VORSHV��5HLOO\�DQG�RWKHUV��������+DUYHVWLQJ�ZLWK�PHFKDQL]HG�
HTXLSPHQW�LV�D�QRUPDO�IRUHVWU\�RSHUDWLRQ�DQG�FOHDU�FXWWLQJ�RU�
WKLQQLQJ�IRU�IXHOV�PDQDJHPHQW�RU�UHVWRUDWLRQ�LV�LQFUHDVLQJO\�
XWLOL]HG�HVSHFLDOO\�LQ�SLQH�W\SHV��*XOGLQ�������2XWFDOW��������
+DUYHVWLQJ�WR�UHPRYH�XQZDQWHG�VSHFLHV�RU�WR�UHGXFH�VWHP�

GHQVLW\�LV�RIWHQ�IROORZHG�E\�SUHVFULEHG�EXUQLQJ�WR�PDLQWDLQ�
VWDQG�VWUXFWXUH�DQG�FRPSRVLWLRQ��

+HUELFLGHV�WKDW�WDUJHW�EURDGOHDYHG�WUHHV�KDYH�EHHQ�D�VWDQGDUG�
WUHDWPHQW�LQ�SLQH�SODQWDWLRQ�PDQDJHPHQW�IRU�PRUH�WKDQ�
���\HDUV��0DQDJHUV�DOVR�XVH�KHUELFLGHV�IRU�IXHO�UHGXFWLRQ�
�2XWFDOW��������6LPLODU�WR�PHFKDQLFDO�IXHO�UHGXFWLRQ�
PHWKRGV��KHUELFLGHV�DUH�RIWHQ�WKH�SUHFXUVRU�WR�SUHVFULEHG�
EXUQLQJ�LQ�VWDQGV�ZLWK�GHQVH�VKUXE�OD\HU�YHJHWDWLRQ��
+HUELFLGH�DSSOLFDWLRQ�IROORZHG�E\�EXUQLQJ�FDQ�EH�PRUH�
HIIHFWLYH�WKDQ�EXUQLQJ�DORQH��2XWFDOW��������

3UHVFULEHG�EXUQLQJ�UHPDLQV�WKH�PRVW�ZLGHO\�XVHG�IXHO�
WUHDWPHQW�LQ�WKH�6RXWK�DOWKRXJK�VLJQL¿FDQW�DFUHV�DUH�WUHDWHG�
ZLWK�PHFKDQLFDO�PHDQV��PRVWO\�RQ�)HGHUDO�ODQGV�LQ�WKH�
ZLOGODQG�XUEDQ�LQWHUIDFH�]RQH��2XWFDOW��������(DFK�PHWKRG�
KDV�EHQH¿WV�DQG�GUDZEDFNV��WDEOH��������ZLWK�SUHVFULEHG�
EXUQLQJ�RIWHQ�FRVWLQJ�WKH�OHDVW�DQG�SURYLGLQJ�WKH�PRVW�
HFRV\VWHP�EHQH¿WV��*OLW]HQVWHLQ�DQG�RWKHUV�������.LUNPDQ�
DQG�RWKHUV�����D��E���

&DUERQ�DQG�&OLPDWH�

:LOG¿UH�FDQ�DIIHFW�FOLPDWH�WKURXJK�HPLWWLQJ�FDUERQ�GLR[LGH�
DQG�DHURVRO�SDUWLFOHV�LQWR�WKH�DWPRVSKHUH��1DWLRQDO�$FDGHP\�
RI�6FLHQFHV��������7KH�JUHHQKRXVH�JDV�HIIHFW�LV�RQH�RI�WKH�
PDMRU�FRQWULEXWRUV�IRU�FOLPDWH�FKDQJH�DW�ORQJ�WHUP��GHFDGH�
DQG�FHQWXU\��VFDOH��*UHHQKRXVH�JDVHV�LQ�WKH�DWPRVSKHUH�
FDQ�DEVRUE�ORQJ�ZDYH�UDGLDWLRQ�HPLWWHG�IURP�WKH�JURXQG��
ZKLFK�SUHYHQWV�KHDW�HQHUJ\�IURP�UDGLDWLQJ�LQWR�VSDFH��$V�
D�UHVXOW��WKH�WHPSHUDWXUH�RI�WKH�HDUWK�DWPRVSKHUH�V\VWHP�
LQFUHDVHV��$�QXPEHU�RI�DWPRVSKHULF�JHQHUDO�FLUFXODWLRQ�
PRGHOV�KDYH�SURMHFWHG�WKDW�JUHHQKRXVH�JDVHV�ZLOO�LQFUHDVH�
JOREDO�WHPSHUDWXUH�E\���WR����&�E\�WKH�HQG�RI�WKLV�FHQWXU\��
DFFRPSDQLHG�E\�VLJQL¿FDQW�FKDQJHV�LQ�SUHFLSLWDWLRQ��,W�LV�
HVWLPDWHG�WKDW�DYHUDJH�DQQXDO�JOREDO�¿UH�FDUERQ�HPLVVLRQV�
ZHUH�DERXW���3J��SHWDJUDPV��LQ�WKH�UHFHQW�GHFDGH��DERXW�D�
WKLUG�RI�DOO�FDUERQ�HPLVVLRQV��7KLV�LQGLFDWHV�WKDW�ZLOG¿UH�
HPLVVLRQ�LV�RQH�RI�WKH�PDMRU�VRXUFHV�RI�DWPRVSKHULF�FDUERQ�
GLR[LGH�DQG�WKHUHIRUH�DQ�LPSRUWDQW�FRQWULEXWRU�WR�IXWXUH�
FOLPDWH�FKDQJH��HYHQ�WKRXJK�WKH\�FRPSULVHG�RQO\���WR���
SHUFHQW�RI�DQWKURSRJHQLF�HPLVVLRQV�LQ�WKH�8QLWHG�6WDWHV�
�:LHGLQP\HU�DQG�1HII�������

&KDUOVRQ�DQG�RWKHUV��������VKRZHG�WKDW�VPRNH�IURP�ZLOG¿UHV�
FDQ�DIIHFW�JOREDO�FOLPDWH�E\�VFDWWHULQJ�DQG�DEVRUELQJ�
VKRUW�ZDYH��VRODU��UDGLDWLRQ��GLUHFW�UDGLDWLYH�IRUFLQJ��DQG�
PRGLI\LQJ�FORXG�PLFURSK\VLFV��LQGLUHFW�UDGLDWLYH�IRUFLQJ���
7KHVH�SURFHVVHV�FDQ�IXUWKHU�PRGLI\�FORXGV�DQG�SUHFLSLWDWLRQ�
DQG�DWPRVSKHULF�FLUFXODWLRQ��$FNHUPDQ�DQG�RWKHUV�������
/LX�����D���,Q�FRQWUDVW��VPRNH�DHURVROV��LQFOXGLQJ�EODFN�
FDUERQ�RU�VRRW��KDYH�D�VKRUWHU�OLIH�VSDQ��EXW�JUHDWHU�VSDWLDO�
YDULDELOLW\�DQG�WKH�SRWHQWLDO�IRU�ORQJ�UDQJH�WUDQVSRUW��.RSS�
DQG�0DX]HUDOO��������7KXV��WKH\�PDLQO\�DIIHFW�VKRUW�WHUP�
�GDLO\��PRQWKO\��RU�VHDVRQDO��UHJLRQDO�FOLPDWH�YDULDELOLW\��



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

)RU�H[DPSOH��¿JXUH�������VKRZV�WKH�UROH�RI�WKH�VPRNH�
DHURVROV�IURP�WKH�<HOORZVWRQH�1DWLRQDO�3DUN�ZLOG¿UHV�LQ�
WKH�GHYHORSPHQW�RI�WKH������GURXJKW�LQ�WKH�1RUWKHUQ�8QLWHG�
6WDWHV��/LX�����E���7KH�SUHFLSLWDWLRQ�FKDQJH�LQ�UHVSRQVH�WR�
UDGLDWLYH�IRUFLQJ�RI�VPRNH�DHURVROV�ZDV�PRVWO\�QHJDWLYH�LQ�
WKH�1RUWKZHVW��ZLWK�WKH�ODUJHVW�QHJDWLYH�UHVSRQVH�RI�DERXW�����
PP�IRXQG�LQ�WKH�QRUWKHDVWHUQ�SRUWLRQ�RI�WKH�0LGZHVW��7KLV�
ZDV�DFFRPSDQLHG�E\�SRVLWLYH�UHVSRQVHV�LQ�WKH�6RXWKZHVW��
1RUWKHDVW��DQG�VRXWKHDVWHUQ�SRUWLRQ�RI�WKH�0LGZHVW��DQG�
QHJDWLYH�UHVSRQVH�LQ�WKH�6RXWK��7KLV�VLPXODWHG�SDWWHUQ�ZDV�
VLPLODU�WR�WKH�REVHUYHG�SDWWHUQ�RI�SUHFLSLWDWLRQ�DQRPDOLHV��
VXJJHVWLQJ�WKDW�WKH�VPRNH�SDUWLFOHV�IURP�WKH�ZLOG¿UH�PLJKW�
KDYH�H[DFHUEDWHG�WKH�GURXJKW��

$OWKRXJK�PXFK�DERXW�WKH�LQWHUDFWLRQ�EHWZHHQ�ZLOG¿UH�DQG�
FOLPDWH�KDV�\HW�WR�EH�XQGHUVWRRG�DQG�JUHDW�XQFHUWDLQW\�
VXUURXQGV�8�6��SROLF\�DQG�UHJXODWRU\�DSSURDFKHV��VPRNH�
IURP�SUHVFULEHG�EXUQLQJ�FOHDUO\�ZLOO�UHFHLYH�LQFUHDVHG�
DWWHQWLRQ�IURP�WKH�VFLHQWL¿F�DQG�SROLF\�FRPPXQLWLHV��5HFHQW�
VWXGLHV�KDYH�FDOOHG�IRU�D�PRUH�FRPSOHWH�DFFRXQWLQJ�RI�¿UH�
LQ�FDUERQ�EXGJHWV��+XUWHDX�DQG�RWKHUV�������DQG�KDYH�
HPSKDVL]HG�WKH�QHHG�WR�FRQVLGHU�EODFN�FDUERQ�LQ�FOLPDWH�
FKDQJH�SURMHFWLRQV��.RSS�DQG�0DX]HUDOO��������,I�FOLPDWH�
FKDQJH�LQFUHDVHV�WKH�SRWHQWLDO�IRU�ZLOG¿UH�DQG�DOWHUV�¿UH�
UHJLPHV��5XQQLQJ��������WKH�DELOLW\�RI�IRUHVWV�WR�VHTXHVWHU�
FDUERQ�DV�D�PLWLJDWLRQ�VWUDWHJ\�FRXOG�EH�FRPSURPLVHG��
LQVWHDG�RI�D�FDUERQ�VLQN��IRUHVWV�FRXOG�EHFRPH�D�FDUERQ�
VRXUFH��$OWKRXJK�LW�LV�JHQHUDOO\�DJUHHG�WKDW�IXHO�PDQDJHPHQW�
WKURXJK�SUHVFULEHG�EXUQLQJ�HPLWV�OHVV�FDUERQ�LQWR�WKH�
DWPRVSKHUH�FRPSDUHG�WR�PRUH�LQWHQVH�ZLOG¿UHV��RQO\�D�IHZ�
VWXGLHV�KDYH�TXDQWL¿HG�WKLV�FRPSDULVRQ��:LHGLQP\HU�DQG�
+XUWHDX�������RU�GHPRQVWUDWHG�KRZ�IRUHVW�PDQDJHPHQW�

WHFKQLTXHV�FDQ�VLJQL¿FDQWO\�DOWHU�WKH�HPLVVLRQV�IURP�
SUHVFULEHG�EXUQLQJ��7LDQ�DQG�RWKHUV��������

&21&/86,216�$1'�',6&866,21�

7KH�SRWHQWLDO�IRU�DQ�H[WHQGHG�ZLOG¿UH�VHDVRQ�PDJQL¿HV�
WKH�LPSRUWDQFH�RI�HIIHFWLYH�IXHOV�PDQDJHPHQW��+RZHYHU��
WKH�VDPH�GU\LQJ�WKDW�LV�H[WHQGLQJ�WKH�ZLOG¿UH�VHDVRQ�FRXOG�
DOVR�OLPLW�WKH�DELOLW\�WR�XVH�SUHVFULEHG�¿UH�EHFDXVH�WKH�GU\�
FRQGLWLRQV�ZLOO�OLNHO\�LQFUHDVH�WKH�SRWHQWLDO�IRU�HVFDSHG�
¿UHV�DQG�KDUP�WR�UHVRXUFHV��'U\�FRQGLWLRQV�SURPRWH�
LQFUHDVHG�IXHO�FRQVXPSWLRQ�DQG�FRQVHTXHQWO\�LQFUHDVHG�
HPLVVLRQV��,I�DLU�TXDOLW\�VWDQGDUGV�FRQWLQXH�WR�WLJKWHQ��
WKHVH�DGGHG�HPLVVLRQV�FRXOG�UHVXOW�LQ�IXUWKHU�FRQVWUDLQWV�RQ�
XVH�RI�SUHVFULEHG�¿UH�WR�SURWHFW�WKH�KHDOWK�RI�WKH�JURZLQJ�
SRSXODWLRQ��$LU�TXDOLW\�LVVXHV�FRXOG�KDYH�WKH�ODUJHVW�LPSDFW�
RQ�SUHVFULEHG�¿UH�E\�UHVWULFWLQJ�EXUQLQJ�RYHU�ODUJH�DUHDV��QRW�
MXVW�ZLWKLQ�WKH�ZLOGODQG�XUEDQ�LQWHUIDFH��

3UHVFULEHG�EXUQLQJ�LV�DQ�LPSRUWDQW�IRUHVW�PDQDJHPHQW�WRRO�
LQ�WKH�6RXWK��XVHG�WR�PDQDJH�IXHOV�DQG�SURPRWH�ZLOGOLIH�
KDELWDW��%HFDXVH�QDWXUDO�ZLOG¿UHV�KDYH�EHHQ�OLPLWHG�ERWK�
E\�HIIHFWLYH�¿UH�VXSSUHVVLRQ�WR�SURWHFW�RWKHU�UHVRXUFHV�DQG�
E\�IRUHVW�IUDJPHQWDWLRQ��SUHVFULEHG�EXUQLQJ�SOD\V�D�FULWLFDO�
HFRORJLFDO�UROH�LQ�UHVWRULQJ�DQG�PDLQWDLQLQJ�WKH�LQWHJULW\�RI�
¿UH�GHSHQGHQW�IRUHVW�DQG�JUDVVODQG�FRPPXQLWLHV��

1HYHUWKHOHVV��WKH�QHDU�WHUP�IXWXUH�RI�SUHVFULEHG�EXUQLQJ�
LQ�WKH�6RXWK�LV�SUREOHPDWLF��&KDQJLQJ�ODQG�XVH�DQG�
GHPRJUDSKLFV�KDYH�LQFUHDVHG�WKH�QXPEHUV�RI�SHRSOH�DQG�
YDOXH�RI�VWUXFWXUHV�LQ�FORVH�SUR[LPLW\�WR�ZLOGODQGV��WKH�
VR�FDOOHG�ZLOGODQG�XUEDQ�LQWHUIDFH��,Q�WKLV�LQWHUIDFH�]RQH��

7DEOH������²$GYDQWDJHV��GLVDGYDQWDJHV��DQG�FRVWV�RI�IXHO�WUHDWPHQW�RSWLRQV�LQ�XVH�LQ�WKH�6RXWK�

$WWULEXWHV 7UHDWPHQW
3UHVFULEHG�EXUQ 0HFKDQLFDO 0DQXDO +DUYHVWLQJ

3URV
/RZ�FRVW )DFLOLWDWHV�EXUQLQJ� 6HOHFWLYH 6HOHFWLYH
(FRORJLFDO�EHQHÀWV 8VH�LQ�XUEDQ�DUHDV 8VH�LQ�XUEDQ�DUHDV 3URGXFHV�UHYHQXH
0LQLPDO�VRLO�GLVWXUEDQFH

&RQV

6PRNH &DQ�EH�FRVWO\ &DQ�EH�FRVWO\ )XHO�FUHDWHG
3RWHQWLDO�HVFDSHV )XHO�FUHDWHG )XHO�FUHDWHG 3RWHQWLDO�VLWH�GDPDJH
5HVRXUFH�GDPDJH (TXLSPHQW�EUHDNDJH

3RWHQWLDO�VLWH�GDPDJH

&RVW��GROODUV��
SHU�DFUH�

���WR����D ����WR����E

���WR�����F
D&OHDYHV�DQG�RWKHUV������
E5XPPHU�DQG�RWKHUV������
F:ROFRWW�DQG�RWKHUV�������
6RXUFH��2XWFDOW������





���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

SUHVFULEHG�EXUQLQJ�UHTXLUHV�JUHDWHU�VNLOO�DQG�PRUH�DWWHQWLRQ�
WR�FRPPXQLFDWLRQ�ZLWK�WKH�SXEOLF��ERWK�RI�ZKLFK�LQFUHDVH�
FRVWV��6WDWH�RI�*HRUJLD��������6WDWH�OHJLVODWXUHV�KDYH�
HVWDEOLVKHG�OLPLWV�RQ�OLDELOLW\�IURP�UHVSRQVLEO\�FRQGXFWHG�
EXUQV�WKDW�HVFDSH��EXW�ODZV�FDQ�EH�FKDQJHG��7KH�JUHDWHVW�
WKUHDW�WR�FRQWLQXHG�XVH�RI�SUHVFULEHG�EXUQLQJ�FRPHV�IURP�
WKH�HIIHFWV�RI�VPRNH�RQ�SXEOLF�KHDOWK��WUDQVSRUWDWLRQ�VDIHW\��
DQG�DLU�TXDOLW\��DQG�IURP�QHZ�UHJXODWLRQV�RQ�FDUERQ�DQG�
JUHHQKRXVH�JDV�HPLVVLRQV�WR�PLWLJDWH�FOLPDWH�FKDQJH��$LU�
TXDOLW\�LVVXHV��LQFOXGLQJ�FDSV�RQ�FDUERQ�DQG�JUHHQKRXVH�
JDV�HPLVVLRQV��ZRXOG�KDYH�WKH�JUHDWHVW�LPSDFW�DV�WKH\�FRXOG�
UHVWULFW�SUHVFULEHG�EXUQLQJ�RYHU�ODUJH�DUHDV��QRW�MXVW�WKH�
ZLOGODQG�XUEDQ�LQWHUIDFH��$OWHUQDWLYHV�WR�SUHVFULEHG�EXUQLQJ�
DUH�QHLWKHU�FRVW�HIIHFWLYH�QRU�GR�WKH\�SURYLGH�WKH�HFRORJLFDO�
EHQH¿WV�RI�¿UH�LQ�DGDSWHG�HFRV\VWHPV���*OLW]HQVWHLQ�DQG�
RWKHUV�������.LUNPDQ�DQG�RWKHUV�����D������E��DQG�GR�QRW�
DFKLHYH�WKH�VDPH�OHYHO�RI�KHDOWK�DQG�VDIHW\�EHQH¿WV�WR�KXPDQ�
FRPPXQLWLHV�

2YHU�WKH�ORQJHU�WHUP�DQG�IDFWRULQJ�LQ�WKH�HIIHFWV�RI�FOLPDWH�
FKDQJH��WKH�QHHG�IRU�SUHVFULEHG�EXUQLQJ�ZLOO�OLNHO\�JURZ�
DW�WKH�VDPH�WLPH�WKDW�REVWDFOHV��FRPSOH[LW\�DQG�FRVW�ZLOO�
LQFUHDVH��5HVWULFWLRQV�RQ�WKH�XVH�RI�SUHVFULEHG�EXUQLQJ�WR�
PDQDJH�IXHOV�ZRXOG�H[DFHUEDWH�SRWHQWLDO�FOLPDWH�FKDQJH�
HIIHFWV��SDUWLFXODUO\�LQ�WKH�&RDVWDO�3ODLQ�DQG�ZHVWHUQ�
$SSDODFKLDQ�0RXQWDLQV�ZKHUH�ZLOG¿UH�SRWHQWLDO�LV�H[SHFWHG�
WR�LQFUHDVH��)XHOV�EXLOGXSV�FRPELQHG�ZLWK�PRUH�LQWHQVH�
ZLOG¿UHV�XQGHU�D�FKDQJHG�FOLPDWH�SRWHQWLDOO\�ZRXOG�KDYH�
GUDVWLF�FRQVHTXHQFHV�IRU�¿UH�GHSHQGHQW�FRPPXQLWLHV�
WKDW�RIWHQ�VXSSRUW�RQH�RU�PRUH�WKUHDWHQHG��HQGDQJHUHG��RU�
VHQVLWLYH�VSHFLHV��'ULHU�FRQGLWLRQV�ZLWK�PRUH�YDULDELOLW\�LQ�
SUHFLSLWDWLRQ�FRXOG�FDXVH�YHJHWDWLRQ�UDQJHV�WR�EHJLQ�VKLIWLQJ��
ZKLFK�FRXOG�EH�LQLWLDOO\�UHVLVWHG�E\�DFWLYH�PDQDJHPHQW��
SDUWLFXODUO\�LQ�SURGXFWLRQ�FRQLIHU�IRUHVWV�ZKHUH�UHIRUHVWDWLRQ�
WKURXJK�SODQWLQJ�FXUUHQWO\�LV�WKH�QRUP��2YHU�ORQJHU�WLPH�
WKDQ�WKH�SURMHFWLRQV�XVHG�KHUH��WKH�FRPELQDWLRQ�RI�FOLPDWH�
FKDQJH��H[WUHPH�ZHDWKHU�HYHQWV��DQG�VHYHUH�ZLOG¿UHV�FRXOG�
GLVUXSW�VXFFHVVIXO�UHJHQHUDWLRQ�DQG�UHVXOW�LQ�QHZ�VSHFLHV�
DVVHPEODJHV��VR�FDOOHG�QRYHO�HFRV\VWHPV��ZLWK�SRVVLEO\�QRYHO�
¿UH�UHJLPHV��:LOOLDPV�DQG�-DFNVRQ�������

$&.12:/('*0(176

7KH�$WPRVSKHULF�6FLHQFH�DQG�)LUH�6FLHQFH�WHDPV�RI�WKH�
&HQWHU�IRU�)RUHVW�'LVWXUEDQFH�6FLHQFH��*DU\�$FKWHPHLHU��
<RQJTLDQJ�/LX��7RP�:DOGURS��DQG�-RH�2¶%ULHQ��FRQWULEXWHG�
WR�WKLV�FKDSWHU�ERWK�E\�FRQWULEXWLQJ�WKHLU�NQRZOHGJH�DQG�
LGHDV��:H�ZRXOG�DOVR�OLNH�WR�WKDQN�WKUHH�DQRQ\PRXV�
UHYLHZHUV�IRU�WKHLU�KHOSIXO�FRPPHQWV�DQG�UHFRPPHQGDWLRQV�

/,7(5$785(�&,7('�

$FKWHPHLHU��*�/��������0HDVXUHPHQWV�RI�GUDLQDJH�ZLQGV�DORQJ�D�VPDOO�
� ULGJH��,Q��3URFHHGLQJV�RI�WKH���WK�DQQXDO�PHHWLQJ�RI�WKH�DLU�DQG�ZDVWH�
PDQDJHPHQW�DVVRFLDWLRQ����±)$±��������3LWWVEXUJK��3$��$LU�DQG�:DVWH�
0DQDJHPHQW�$VVRFLDWLRQ��>1RW�SDJHG@�

$FKWHPHLHU�*�/��������2Q�WKH�RULJLQV�RI�³VXSHUIRJ´²D�FRPELQDWLRQ�RI�
VPRNH�DQG�ZDWHU�YDSRU�WKDW�SURGXFHV�]HUR�YLVLELOLW\�RYHU�URDGZD\V��,Q��
3URFHHGLQJV��QG�LQWHUQDWLRQDO�ZLOGODQG�¿UH�HFRORJ\�DQG�¿UH�PDQDJHPHQW�
FRQJUHVV�DQG��WK�V\PSRVLXP�RQ�¿UH�DQG�IRUHVW�PHWHRURORJ\��-�����%RVWRQ��
$PHULFDQ�0HWHRURORJLFDO�6RFLHW\���±���

$FKWHPHLHU��*�/��������0HDVXUHPHQWV�RI�PRLVWXUH�LQ�VPROGHULQJ�VPRNH��
,QWHUQDWLRQDO�-RXUQDO�RI�:LOGODQG�)LUH���������±�����

$FKWHPHLHU��*�/��������(IIHFWV�RI�PRLVWXUH�UHOHDVHG�GXULQJ�IRUHVW�EXUQLQJ�
RQ�IRJ�IRUPDWLRQ�DQG�LPSOLFDWLRQV�IRU�YLVLELOLW\��-RXUQDO�RI�$SSOLHG�
0HWHRURORJ\�DQG�&OLPDWRORJ\����������±������

$FKWHPHLHU��*�/��������2Q�WKH�IRUPDWLRQ�RI�VXSHUIRJ�LQ�ZRRGODQG�VPRNH��
0HWHRURORJLFDO�$SSOLFDWLRQV���������±�����

$FKWHPHLHU��*�/���-DFNVRQ��%���%UHQQHU��-�'��������3UREOHP�DQG�QXLVDQFH�
VPRNH��,Q��+DUG\��&���2WWPDU��5�'���3HWHUVRQ��-�/��>DQG�RWKHUV@��HGV��
6PRNH�PDQDJHPHQW�JXLGH�IRU�SUHVFULEHG�DQG�ZLOGODQG�¿UH��1DWLRQDO�
:LOG¿UH�&RRUGLQDWLRQ�*URXS��306����±��DQG�1)(6�������KWWS���ZZZ�
QZFJ�JRY�SPV�SXEV�60*�60*����SGI��>'DWH�DFFHVVHG���
'HFHPEHU��������@��

$FKWHPHLHU��*�/���-DFNVRQ��:���+DZNLQV��%��>DQG�RWKHUV@��������7KH�VPRNH�
GLOHPPD��D�KHDG�RQ�FROOLVLRQ��,Q��7UDQVDFWLRQV�RI�WKH�VL[W\�WKLUG�1RUWK�
$PHULFDQ�ZLOGOLIH�DQG�QDWXUDO�UHVRXUFHV�FRQIHUHQFH��2UODQGR��)/��
:LOGOLIH�0DQDJHPHQW�,QVWLWXWH�����±�����

$FNHUPDQ��$�6���7RRQ��2�%���6WHYHQV��'�(��>DQG�RWKHUV@��������5HGXFWLRQ�RI�
WURSLFDO�FORXGLQHVV�E\�VRRW��6FLHQFH�����������±������

%OLVV��-�&���1HSDO��6�.���%URRNV��5�7���/DUVHQ��0�'��������,Q�WKH�
PDLQVWUHDP��HQYLURQPHQWDO�DWWLWXGHV�RI�PLG�6RXWK�ODQGRZQHUV��
6RXWKHUQ�-RXUQDO�RI�$SSOLHG�)RUHVWU\��������±����

%OXH�5LEERQ�3DQHO��������1DWLRQDO�EOXH�ULEERQ�SDQHO�RQ�ZLOGODQG�XUEDQ�
LQWHUIDFH�¿UH�UHSRUW��:DVKLQJWRQ��'&��,QWHUQDWLRQDO�&RGH�&RXQFLO�����S��
KWWS���ZZZ�LFFVDIH�RUJ�JU�:8,&�'RFXPHQWV�%OXH5LEERQ5HSRUW�+L�SGI��
>'DWH�DFFHVVHG��'HFHPEHU��������@��

%UHQQHU��-��������6RXWKHUQ�RVFLOODWLRQ�DQRPDOLHV�DQG�WKHLU�UHODWLRQVKLS�WR�
ZLOG¿UH�DFWLYLW\�LQ�)ORULGD��,QWHUQDWLRQDO�-RXUQDO�RI�:LOGODQG�)LUH���
�����±����

%UHQQHU��-���:DGH��'��������)ORULGD¶V�UHYLVHG�SUHVFULEHG�¿UH�ODZ��SURWHFWLRQ�
IRU�UHVSRQVLEOH�EXUQHUV��,Q��*DOOH\��.�(�0���.OLQJHU��5�&���6XJLKDUD��
1�*���HGV��3URFHHGLQJV�RI�¿UH�FRQIHUHQFH�������WKH�¿UVW�QDWLRQDO�
FRQJUHVV�RQ�¿UH�HFRORJ\��SUHYHQWLRQ��DQG�PDQDJHPHQW��0LVF��3XEO������
7DOODKDVVHH��)/��7DOO�7LPEHUV�5HVHDUFK�6WDWLRQ�����±����

%URFNZD\��'�*���2XWFDOW��.�:���7RPF]DN��'���-RKQVRQ��(�(��������
5HVWRULQJ�ORQJOHDI�SLQH�IRUHVW�HFRV\VWHPV�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��
,Q��6WDQWXUI��-�$���0DGVHQ��3���HGV��5HVWRUDWLRQ�RI�ERUHDO�DQG�WHPSHUDWH�
IRUHVWV��%RFD�5DWRQ��)/��&5&�3UHVV�����±�����&KDSWHU����

%XFNOH\��'���%HUU\��-�.���6SHQFHU��7���&DUOWRQ��'��������4XDQWLI\LQJ�
ZLOGODQG�¿UH�ULVN�LQ�WKH�6RXWK�����S��KWWS���ZZZ�VRXWKHUQZLOG¿UHULVN�
FRP�GRZQORDGVBUHSRUWV�6DQERUQ���±���4XDQWLI\LQJB:LOGODQGB
)LUHB5LVNBLQB6RXWK�SGI��>'DWH�DFFHVVHG��-DQXDU\��������@��

%XUJDQ��5�(�������������UHYLVLRQV�WR�WKH������QDWLRQDO�¿UH�GDQJHU�
UDWLQJ�V\VWHP��5HV��3DS��6(±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ���
���S�



���
FKDSWHU������)LUH�

�%XWU\��'�7���0HUFHU��'�(���3UHVWHPRQ��-�3���3\H��-�0��������:KDW�LV�WKH�
SULFH�RI�FDWDVWURSKLF�¿UH"�-RXUQDO�RI�)RUHVWU\�������±����

&DUOWRQ��&�6��������3HUVRQDO�30����H[SRVXUHV�IRU�¿UH¿JKWHUV�GRLQJ�
SUHVFULEHG�IRUHVW�EXUQV�LQ�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��������$WKHQV��
*$��8QLYHUVLW\�RI�*HRUJLD�����S��0�6��WKHVLV��

&KDUOVRQ��5�-���6FKZDUW]��6�(���+DOHV��-�0��>DQG�RWKHUV@��������&OLPDWH�
� IRUFLQJ�E\�DQWKURSRJHQLF�VXOIDWH�DHURVROV��6FLHQFH����������±�����
&KULVWRSKHU��6�$���*XSWD��3���1DLU��8��>DQG�RWKHUV@��������6DWHOOLWH�UHPRWH�
VHQVLQJ�DQG�PHVRVFDOH�PRGHOLQJ�RI�WKH������*HRUJLD�)ORULGD�¿UHV��,(((�
-RXUQDO�RI�6HOHFWHG�7RSLFV�LQ�$SSOLHG�(DUWK�2EVHUYDWLRQV�DQG�5HPRWH�
6HQVLQJ��������±����

&OHDYHV��'���0DUWLQH]��-���+DLQHV��7��������,QÀXHQFHV�RQ�SUHVFULEHG�
EXUQLQJ�DFWLYLW\�DQG�FRVWV�LQ�WKH�1DWLRQDO�)RUHVW�6\VWHP��*HQ��7HFK��
5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

&RUGHOO��+�.���%HUJVWURP��-�&���%HW]��&�-���*UHHQ��*�7��������
6RFLRHFRQRPLF�IRUFHV�VKDSLQJ�WKH�IXWXUH�RI�WKH�8QLWHG�6WDWHV��,Q��
0DQIUHGR��0�-���9DVNH��-�-���%UX\HUH��%�/��>DQG�RWKHUV@��HGV��6RFLHW\�DQG�
QDWXUDO�UHVRXUFHV��D�VXPPDU\�RI�NQRZOHGJH��-HIIHUVRQ��02��0RGHUQ�
/LWKR�����������'L[RQ��3�*���*RRGULFK��*�%���&RRNH��:�+��������8VLQJ�
WHOHFRQQHFWLRQV�WR�SUHGLFW�ZLOG¿UHV�LQ�0LVVLVVLSSL��0RQWKO\�:HDWKHU�
5HYLHZ�����������±������

'L[RQ��3�*���*RRGULFK��*�%���&RRNH��:�+��������8VLQJ�WHOHFRQQHFWLRQV�
WR�SUHGLFW�ZLOG¿UHV�LQ�0LVVLVVLSSL��0RQWKO\�:HDWKHU�5HYLHZ�������
����������

'XU\HD��0�/���+HUPDQVHQ��/�$��������&KDOOHQJHV�WR�IRUHVW�UHVRXUFH�
PDQDJHPHQW��,Q��0DFLH��(�$���+HUPDQVHQ��/�$���HGV��+XPDQ�LQÀXHQFHV�
RQ�IRUHVW�HFRV\VWHPV²WKH�6RXWKHUQ�:LOGODQG�8UEDQ�,QWHUIDFH�
$VVHVVPHQW��*HQ��7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ��������

(DJOHPDQ��-�5��������3DQ�HYDSRUDWLRQ��SRWHQWLDO�DQG�DFWXDO�
HYDSRWUDQVSLUDWLRQ��-RXUQDO�RI��$SSOLHG�0HWHRURORJ\��������±�����

)R[��'�*���5LHEDX��$�5���/DKP��3��>,Q�SUHVV@��$�UHYLHZ�RI�ZLOGODQG�¿UH�DQG�
DLU�TXDOLW\�PDQDJHPHQW��,Q��4X��-�-���5LHEDX��$���<DQJ��5���6RPPHUV��
:���HGV��5HPRWH�VHQVLQJ�DQG�PRGHOLQJ�DSSOLFDWLRQV�WR�ZLOGODQG�¿UHV��
'RUGUHFKW��6SULQJHU�3XEOLVKLQJ��&KDSWHU���

*OLW]HQVWHLQ��-�6���6WUHQJ��'�5���:DGH��'�'��������)LUH�IUHTXHQF\�HIIHFWV�RQ�
ORQJOHDI�SLQH��3LQXV�SDOXVWULV�3��0LOO���YHJHWDWLRQ�LQ�6RXWK�&DUROLQD�DQG�
QRUWKHDVW�)ORULGD��86$��1DWXUDO�$UHDV�-RXUQDO��������±���

*RRGULFN��6�/���+DQOH\��'�(��������)ORULGD�ZLOG¿UH�DFWLYLW\�DQG�
DWPRVSKHULF�WHOHFRQQHFWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�:LOGODQG�)LUH���
�������±�����

*UDPOH\��0��������)LUH�LQ�WKH�6RXWK��D�UHSRUW�E\�WKH�6RXWKHUQ�*URXS�
RI�6WDWH�)RUHVWHUV��:LQGHU��*$��6RXWKHUQ�*URXS�RI�6WDWH�)RUHVWHUV��
KWWS������������������3')V�¿UHBLQBWKHBVRXWK�SGI��>'DWH�DFFHVVHG��
6HSWHPEHU���������@��

*XOGLQ��-�0��������)XHOV�PDQDJHPHQW�LQ�WKH�VXEWURSLFDO�GLYLVLRQ²
PRXQWDLQV��,Q��$XGLQ��/�-���HG��'UDIW�FXPXODWLYH�ZDWHUVKHG�HIIHFWV�RI�
IXHOV�PDQDJHPHQW�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��KWWS���ZZZ�QD�IV�IHG�XV�
¿UH�FZH�VKWP��>'DWH�DFFHVVHG��'HFHPEHU��������@��

+DLQHV��7�.���%XVE\��5�/��������3UHVFULEHG�EXUQLQJ�LQ�WKH�6RXWK��WUHQGV��
SXUSRVH��DQG�EDUULHUV��6RXWKHUQ�-RXUQDO�$SSOLHG�)RUHVWU\���������±�����

+DLQHV��7�.���&OHDYHV��'�$��������7KH�OHJDO�HQYLURQPHQW�IRU�IRUHVWU\�
SUHVFULEHG�EXUQLQJ�LQ�WKH�6RXWK��UHJXODWRU\�SURJUDPV�DQG�YROXQWDU\�
JXLGHOLQHV��6RXWKHUQ�-RXUQDO�$SSOLHG�)RUHVWU\���������±�����

+XOO��5�%���6WHZDUW��6�,��������6RFLDO�FRQVHTXHQFHV�RI�FKDQJH��,Q��0DFLH��
(�$���+HUPDQVHQ��/�$���HGV��+XPDQ�LQÀXHQFHV�RQ�IRUHVW�HFRV\VWHPV²
WKH�6RXWKHUQ�:LOGODQG�8UEDQ�,QWHUIDFH�$VVHVVPHQW��*HQ��7HFK��5HS��
656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ�����±�����

+XUWHDX��0�'���.RFK��*�:���+XQJDWH��%�$��������&DUERQ�SURWHFWLRQ�DQG�
¿UH�ULVN�UHGXFWLRQ��WRZDUG�D�IXOO�DFFRXQWLQJ�RI�IRUHVW�FDUERQ�RIIVHWV��
)URQWLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW��������±�����

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��������,3&&�IRXUWK�
DVVHVVPHQW�UHSRUW��FOLPDWH�FKDQJH�������$5����KWWS���ZZZ�LSFF�FK�
SXEOLFDWLRQVBDQGBGDWD�SXEOLFDWLRQVBDQGBGDWDBUHSRUWV�KWP��>'DWH�
DFFHVVHG��-XO\��������@�

-DFREVRQ��6�.���0RQURH��0�&���0DU\QRZVNL��6��������)LUH�DW�WKH�ZLOGODQG�
LQWHUIDFH��WKH�LQÀXHQFH�RI�H[SHULHQFH�DQG�PDVV�PHGLD�RQ�SXEOLF�
NQRZOHGJH��DWWLWXGHV��DQG�EHKDYLRUDO�LQWHQWLRQV��:LOGOLIH�6RFLHW\�
%XOOHWLQ���������±�����

.HHWFK��-�-���%\UDP��*�0��������$�GURXJKW�LQGH[�IRU�IRUHVW�¿UH�FRQWURO��
5HV��3DS��6(±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�
6HUYLFH��6RXWKHDVWHUQ�)RUHVW�([SHULPHQW�6WDWLRQ�����S��

.LUNPDQ��/�.���&RIIH\��.�/���0LWFKHOO��5�-���0RVHU��(�%������D��*URXQG�
FRYHU�UHFRYHU\�SDWWHUQV�DQG�OLIH�KLVWRU\�WUDLWV��LPSOLFDWLRQV�IRU�
UHVWRUDWLRQ�REVWDFOHV�DQG�RSSRUWXQLWLHV�LQ�D�VSHFLHV�ULFK�VDYDQQD��-RXUQDO�
RI�(FRORJ\���������±����

.LUNPDQ��/�.���*RHEHO��3�&���3DOLN��%�-���:HVW��/�7������E��3UHGLFWLQJ�SODQW�
VSHFLHV�GLYHUVLW\�LQ�D�ORQJOHDI�SLQH�ODQGVFDSH��(FRVFLHQFH��������±���

.RSS��5�(���0DX]HUDOO��'�/��������$VVHVVLQJ�WKH�FOLPDWLF�EHQH¿WV�RI�EODFN�
FDUERQ�PLWLJDWLRQ��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��
�����������±��������

/DIRQ��&�:��������)LUH�LQ�WKH�$PHULFDQ�6RXWK��YHJHWDWLRQ��LPSDFWV��KLVWRU\��
DQG�FOLPDWLF�UHODWLRQV��*HRJUDSK\�&RPSDVV����������±�����

/DYGDV��/���$FKWHPHLHU��*�/��������$�IRJ�DQG�VPRNH�ULVN�LQGH[�IRU�
HVWLPDWLQJ�URDGZD\�YLVLELOLW\�KD]DUG��1DWLRQDO�:HDWKHU�'LJHVW���
������±����

/LX��<��4������D��$WPRVSKHULF�UHVSRQVH�DQG�IHHGEDFN�WR�VPRNH�UDGLDWLYH�
IRUFLQJ�IURP�ZLOGODQG�¿UHV�LQ�WURSLFDO�6RXWK�$PHULFD��$JULFXOWXUDO�
)RUHVW�0HWHRURORJ\���������±����

/LX��<��4������E��(QKDQFHPHQW�RI�WKH������1RUWKHUQ�8�6��GURXJKW�GXH�WR�
ZLOG¿UHV��*HRSK\VLFDO�5HVHDUFK�/HWWHUV���������

/LX��<�±4���6WDQWXUI��-���*RRGULFN��6��������7UHQGV�LQ�JOREDO�ZLOG¿UH�
SRWHQWLDO�LQ�D�FKDQJLQJ�FOLPDWH��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�������
���±�����

/RRPLV��-�%���%DLU��/�6���*RQ]iOH]�&DEiQ��$��������3UHVFULEHG�¿UH�DQG�
SXEOLF�VXSSRUW��NQRZOHGJH�JDLQHG��DWWLWXGHV�FKDQJHG�LQ�)ORULGD��-RXUQDO�
RI�)RUHVWU\��������±����

0DFLH��(�$���+HUPDQVHQ��/�$���HGV��������+XPDQ�LQÀXHQFHV�RQ�IRUHVW�
HFRV\VWHPV²WKH�6RXWKHUQ�:LOGODQG�8UEDQ�,QWHUIDFH�$VVHVVPHQW��*HQ��
7HFK��5HS��656±����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

0DUVKDOO��'�-���:LPEHUO\��0���%HWWLQJHU��3���6WDQWXUI��-��������6\QWKHVLV�RI�
NQRZOHGJH�RI�KD]DUGRXV�IXHOV�PDQDJHPHQW�LQ�OREOROO\�SLQH�IRUHVWV��*HQ��
7HFK��5HS��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

0HUFHU��'�(���3UHVWHPRQ��-�3��������(FRQRPLF�DQDO\VLV�RI�IXHO�WUHDWPHQWV��
,Q��$XGLQ��/�-���HG��'UDIW�FXPXODWLYH�ZDWHUVKHG�HIIHFWV�RI�IXHOV�
PDQDJHPHQW�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��KWWS���ZZZ�QD�IV�IHG�XV�¿UH�
FZH�VKWP��>'DWH�DFFHVVHG��'HFHPEHU��������@��

0LOOHU��6�5���:DGH��'��������5H�LQWURGXFLQJ�¿UH�DW�WKH�XUEDQ�ZLOG�ODQG�
LQWHUIDFH��SODQQLQJ�IRU�VXFFHVV��)RUHVWU\���������±�����

0REOH\��+�(��������6XPPDU\�RI�VPRNH�UHODWHG�DFFLGHQWV�LQ�WKH�6RXWK�IURP�
SUHVFULEHG�¿UH��������������7HFK��5HOHDVH���±5±����5RFNYLOOH��0'��
$PHULFDQ�3XOSZRRG�$VVRFLDWLRQ�����S��

0RQURH��0��������)LUH��,Q��+XPDQ�LQÀXHQFHV�RQ�IRUHVW�HFRV\VWHPV��WKH�
VRXWKHUQ�ZLOGODQG�XUEDQ�LQWHUIDFH�DVVHVVPHQW��*HQ��7HFK��5HS��656�����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����������KWWS���ZZZ�LQWHUIDFHVRXWK�RUJ�VZXL�
DVVHVVPHQW�FK��SGI��>'DWH�DFFHVVHG��$SULO���������@�

1DHKHU��/�3���$FKWHPHLHU��*�/���*OLW]HQVWHLQ��-�*��>DQG�RWKHUV@��������
5HDO�WLPH�DQG�WLPH�LQWHJUDWHG�30����DQG�&2�IURP�SUHVFULEHG�EXUQV�LQ�
FKLSSHG�DQG�QRQ�FKLSSHG�SORWV��¿UH¿JKWHU�DQG�FRPPXQLW\�H[SRVXUH�DQG�
KHDOWK�LPSOLFDWLRQV��-RXUQDO�RI�([SRVXUH�6FLHQFH�DQG�(QYLURQPHQWDO�
(SLGHPLRORJ\���������±�����



���
7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW

1DHKHU��/�3���%UDXHU��0���/LSVHWW��0��>DQG�RWKHUV@��������:RRGVPRNH�KHDOWK�
HIIHFWV��D�UHYLHZ��,QKDODWLRQ�7HFKQRORJ\��������±�����

1DNLFHQRYLF��1���$OFDPR��-���'DYLV��*��>DQG�RWKHUV@��������6SHFLDO�
UHSRUW�RQ�HPLVVLRQV�VFHQDULRV��D�VSHFLDO�UHSRUW�RI�ZRUNLQJ�JURXS�,,,�
RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH��8.��
&DPEULGJH�8QLYHUVLW\�3UHVV������S��KWWS���ZZZ�JULGD�QR�FOLPDWH�LSFF�
HPLVVLRQ�LQGH[�KWP��>'DWH�DFFHVVHG��'HFHPEHU��������@��

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��������$GYDQFLQJ�WKH�VFLHQFH�RI�FOLPDWH�
FKDQJH��:DVKLQJWRQ��'&��1DWLRQDO�$FDGHPLHV�3UHVV������S�

1DWLRQDO�&RDOLWLRQ�RI�3UHVFULEHG�)LUH�&RXQFLOV��������1DWLRQDO�FRDOLWLRQ�
RI�SUHVFULEHG�¿UH�FRXQFLOV�JXLGH�WR�VPRNH�PDQDJHPHQW��KWWS���ZZZ�
JDU[¿UH�FRP�SGI���¿OHV�7KHB1DWLRQDOB&RDOLWLRQBRIB3UHVFULEHGB
)LUHB&RXQFLOVB*XLGHBWRB6PRNH�B0DQDJHPHQW�SGI��>'DWH�DFFHVVHG��
'HFHPEHU��������@��

1DWLRQDO�,QWHUDJHQF\�)LUH�&HQWHU��������)LUH�LQIRUPDWLRQ²ZLOGODQG�
¿UH�VWDWLVWLFV��KWWS���ZZZ�QLIF�JRY�¿UH,QIR�QIQ�KWP��>'DWH�DFFHVVHG��
'HFHPEHU��������@��

2¶%ULHQ��-�-���0RUGHFDL��.�$���:ROFRWW��/��>DQG�RWKHUV@��������)LUH�PDQDJHUV�
¿HOG�JXLGH��KD]DUGRXV�IXHOV�PDQDJHPHQW�LQ�VXEWURSLFDO�SLQH�ÀDWZRRGV�
DQG�WURSLFDO�SLQH�URFNODQGV��*HQ��7HFK��5HS��656±�����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����S��

2XWFDOW��.�:��������)XHO�PDQDJHPHQW�LQ�WKH�VXEWURSLFDO�DQG�VDYDQQD�
GLYLVLRQV��,Q��$XGLQ��/�-���HG��'UDIW�FXPXODWLYH�ZDWHUVKHG�HIIHFWV�RI�IXHOV�
PDQDJHPHQW�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��KWWS���ZZZ�QD�IV�IHG�XV�¿UH�
FZH�VKWP��>'DWH�DFFHVVHG��'HFHPEHU��������@�

3\QH��6���$QGUHZV��3�/���/DYHQ��5�'��������,QWURGXFWLRQ�WR�ZLOGODQG�¿UH��
1HZ�<RUN��-RKQ�:LOH\������S��

5HLOO\��0�-���2¶%ULHQ��-�-���:DOGURS��7�$��������)XHOV�PDQDJHPHQW�LQ�WKH�
KRW�FRQWLQHQWDO�GLYLVLRQ��6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV��,Q��$XGLQ��
/�-���HG��'UDIW�FXPXODWLYH�ZDWHUVKHG�HIIHFWV�RI�IXHOV�PDQDJHPHQW�LQ�
WKH�(DVWHUQ�8QLWHG�6WDWHV��KWWS���ZZZ�QD�IV�IHG�XV�¿UH�FZH�VKWP��>'DWH�
DFFHVVHG��'HFHPEHU��������@��

5LLWHUV��.�+���:LFNKDP��-�'��������+RZ�IDU�WR�WKH�QHDUHVW�URDG"�)URQWLHUV�
LQ�(FRORJ\�DQG�(QYLURQPHQW��������±�����

5XPPHU��5���2XWFDOW��.���%URFNZD\��'��������0HFKDQLFDO�PLG�VWRU\�
UHGXFWLRQ�WUHDWPHQWV�IRU�IRUHVW�IXHO�PDQDJHPHQW��,Q��3URFHHGLQJV����
DQQXDO�ZHHG�VFLHQFH�VRFLHW\�PHHWLQJ��&KDPSDLJQ��,/��6RXWKHUQ�:HHG�
6FLHQFH�6RFLHW\������

5XQQLQJ��6��������,V�JOREDO�ZDUPLQJ�FDXVLQJ�PRUH��ODUJHU�ZLOG¿UHV"�
6FLHQFH����������±�����

6FKZHOD��'�+���*ROGDPPHU��-�*���0RUDZVND��/�+���6LPSVRQ��2���HGV��
������+HDOWK�*XLGHOLQHV�IRU�YHJHWDWLRQ�¿UH�HYHQWV��JXLGHOLQH�GRFXPHQW��
6LQJDSRUH��,QVWLWXWH�RI�(QYLURQPHQWDO�(SLGHPLRORJ\��0LQLVWU\�RI�WKH�
(QYLURQPHQW������S��

6FKZLON��'�:���.HHOH\��-�(���.QDSS��(�(��>DQG�RWKHUV@��������7KH�QDWLRQDO�
¿UH�DQG�¿UH�VXUURJDWH�VWXG\��HIIHFWV�RI�IXHO�UHGXFWLRQ�PHWKRGV�RQ�IRUHVW�
YHJHWDWLRQ�VWUXFWXUH�DQG�IXHOV��(FRORJLFDO�$SSOLFDWLRQV���������±�����

6(533$6�6PRNH�0DQDJHPHQW�DQG�$LU�4XDOLW\�6XEFRPPLWWHH��������
6RXWKHDVW�5HJLRQDO�3DUWQHUVKLS�IRU�3ODQQLQJ�DQG�6XVWDLQDELOLW\�
�6(533$6��6PRNH�0DQDJHPHQW�5HFRPPHQGDWLRQV�DQG�3UHVFULEHG�)LUH�
7UDFNLQJ��KWWS���VHUSSDV�RUJ�>'DWH�DFFHVVHG��)HEUXDU\��������@�

6RUHQVRQ��%���)XVV��0���0XOOD��=��>DQG�RWKHUV@��������6XUYHLOODQFH�RI�
PRUELGLW\�GXULQJ�ZLOG¿UHV²FHQWUDO�)ORULGD�������0RUELGLW\�DQG�
0RUWDOLW\�:HHNO\�5HSRUW�����������±���

6WDQWXUI��-�$���:DGH��'�'���:DOGURS��7�$��>DQG�RWKHUV@��������%DFNJURXQG�
SDSHU��¿UH�LQ�VRXWKHUQ�ODQGVFDSHV��,Q��:HDU��'�1���*UHLV��-�*���HGV��
6RXWKHUQ�)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��7HFK��5HS��656±����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����������

6WDQWXUI��-�$���:LPEHUO\��0�&��>,Q�SUHVV@��'HPRJUDSKLF�WUHQGV�LQ�WKH�
(DVWHUQ�8QLWHG�6WDWHV�DQG�WKH�ZLOGODQG�XUEDQ�LQWHUIDFH��LPSOLFDWLRQV�IRU�
¿UH�PDQDJHPHQW��,Q��4X��-�-���5LHEDX��$���<DQJ��5���6RPPHUV��:���HGV��
5HPRWH�VHQVLQJ�DQG�PRGHOLQJ�DSSOLFDWLRQV�WR�ZLOGODQG�¿UHV��'RUGUHFKW��
6SULQJHU�3XEOLVKLQJ��

6WDWH�RI�*HRUJLD��������*HRUJLD�VWDWHZLGH�DVVHVVPHQW�RI�IRUHVW�UHVRXUFHV�
������0DFRQ��*$��*HRUJLD�)RUHVWU\�&RPPLVVLRQ��KWWS���ZZZ�JIF�VWDWH�
JD�XV�)RUHVW0DQDJHPHQW�GRFXPHQWV�*$6WDWH$VVHVVPHQW���������SGI��
>'DWH�DFFHVVHG��0D\���������@���

6XQ��&��������6WDWH�VWDWXWRU\�UHIRUPV�DQG�UHWHQWLRQ�RI�SUHVFULEHG�¿UH�
OLDELOLW\�ODZV�RQ�8�6��IRUHVW�ODQG��)RUHVW�3ROLF\�DQG�(FRQRPLFV�����
��������

7LDQ��'���:DQJ��<���%HUJLQ��0��>DQG�RWKHUV@��������$LU�TXDOLW\�LPSDFWV�
IURP�SUHVFULEHG�IRUHVW�¿UHV�XQGHU�GLIIHUHQW�PDQDJHPHQW�SUDFWLFHV��
(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\����������±������

8UEDQVNL��6�3���+DR��:�0���%DNHU��6��������&KHPLFDO�FRPSRVLWLRQ�RI�
ZLOGODQG�¿UH�HPLVVLRQV��,Q��%\WQHURZLF]��$���$UEDXJK��0���5LHEDX��$���
$QGHUVHQ��&���HGV��:LOGODQG�¿UHV�DQG�DLU�SROOXWLRQ��'HYHORSPHQWV�LQ�
HQYLURQPHQWDO�VFLHQFH��(OVHYLHU�������±�����&KDSWHU���

8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��������3ODQQLQJ�IRU�WKH�
IXWXUH�RI�VRXWKHUQ�IRUHVWV��5�±35±����$WODQWD��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ�����S�

:DGH��'���0REOH\��+��������0DQDJLQJ�VPRNH�DW�WKH�ZLOGODQG�XUEDQ�
LQWHUIDFH��*HQ��7HFK��5HS��656±�����$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ�����S��

:DGH��'�'���%UHQQHU��-�'��������)ORULGD¶V�VROXWLRQ�WR�OLDELOLW\�LVVXHV��,Q��
:HLVH��'�5���0DUWLQ��5�(���WHFK��FRRUGV��7KH�%LVZHOO�V\PSRVLXP��¿UH�
LVVXHV�DQG�VROXWLRQV�LQ�XUEDQ�LQWHUIDFH�DQG�ZLOGODQG�HFRV\VWHPV��*HQ��
7HFK��5HS��36:±*75±�����$OEDQ\��&$��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�
)RUHVW�6HUYLFH��3DFL¿F�6RXWKZHVW�5HVHDUFK�6WDWLRQ�����±�����

:DGH��'�'���%URFN��%�/���%URVH��3�+��>DQG�RWKHUV@��������)LUH�LQ�HDVWHUQ�
HFRV\VWHPV��,Q��%URZQ��-�.���6PLWK��-�.���HGV��:LOGODQG�¿UH�LQ�
HFRV\VWHPV��HIIHFWV�RI�¿UH�RQ�ÀRUD��*HQ��7HFK��5HS��5056±����2JGHQ��
87��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��5RFN\�0RXQWDLQ�
5HVHDUFK�6WDWLRQ����±����

:DGH��'�'���/XQVIRUG��-�'��������$�JXLGH�IRU�SUHVFULEHG�¿UH�LQ�WKH�
6RXWKHUQ�8QLWHG�6WDWHV��7HFK��3XEO��5�±73±����$WODQWD��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ�����S��

:HDU��'�1��������/DQG�XVH��,Q��:HDU��'�1���*UHLV��-�*���HGV��6RXWKHUQ�
)RUHVW�5HVRXUFH�$VVHVVPHQW��*HQ��7HFK��5HS��656±����$VKHYLOOH��1&��
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����±�����

:HVWHUOLQJ��$�/���6ZHWQDP��7��������,QWHUDQQXDO�WR�GHFDGDO�GURXJKW�DQG�
ZLOG¿UH�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV��(RV������������������±�����

:LHGLQP\HU��&���+XUWHDX��0�'��������3UHVFULEHG�¿UH�DV�D�PHDQV�RI�
UHGXFLQJ�IRUHVW�FDUERQ�HPLVVLRQV�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV��
(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\����������±�����

:LHGLQP\HU��&���1HII��-�&��������(VWLPDWHV�RI�&2��IURP�¿UHV�LQ�WKH�8QLWHG�
6WDWHV��LPSOLFDWLRQV�IRU�FDUERQ�PDQDJHPHQW��&DUERQ�%DODQFH�DQG�
0DQDJHPHQW���������KWWS���ZZZ�FEPMRXUQDO�FRP�FRQWHQW���������>'DWH�
DFFHVVHG��0D\���������@�

:LOOLDPV��-�:���-DFNVRQ��6�7��������1RYHO�FOLPDWHV��QR�DQDORJ�FRPPXQLWLHV��
DQG�HFRORJLFDO�VXUSULVHV��)URQWLHUV�LQ�(FRORJ\�DQG�WKH�(QYLURQPHQW�����
���±�����

:ROFRWW��/���2¶%ULHQ��-�-���0RUGHFDL��.��������$�VXUYH\�RI�ODQG�PDQDJHUV�
RQ�ZLOGODQG�KD]DUGRXV�IXHOV�LVVXHV�LQ�)ORULGD��D�WHFKQLFDO�QRWH��6RXWKHUQ�
-RXUQDO�RI�$SSOLHG�)RUHVWU\���������±�����

<DQRVN\�-�'��������)LQH�SDUWLFOH�H[SRVXUH�RI�SUHVFULEHG�¿UH�ZRUNHUV�LQ�
WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV�DQG�D�FRPSDULVRQ�RI�VHYHUDO�SDUWLFXODWH�
PDWWHU�VDPSOLQJ�PHWKRGV��������$WKHQV��*$��8QLYHUVLW\�RI�*HRUJLD������
S��0�6��WKHVLV��



:HDU��'DYLG�1���*UHLV��-RKQ�*���HGV��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��WHFKQLFDO�UHSRUW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�6WDWLRQ������S��

7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�SURYLGHV�D�VFLHQFH�EDVHG�³IXWXULQJ´�
DQDO\VLV�RI�WKH�IRUHVWV�RI�WKH����6WDWHV�RI�WKH�6RXWKHDVWHUQ�8QLWHG�6WDWHV��:LWK�
¿QGLQJV�RUJDQL]HG�LQ�D�VHW�RI�VFHQDULRV�DQG�XVLQJ�D�FRPELQDWLRQ�RI�FRPSXWHU�
PRGHOV�DQG�VFLHQFH�V\QWKHVLV��WKH�DXWKRUV�RI�WKH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW�
H[DPLQH�D�YDULHW\�RI�SRVVLEOH�IXWXUHV�WKDW�FRXOG�VKDSH�IRUHVWV�DQG�WKH�PDQ\�
HFRV\VWHP�VHUYLFHV�DQG�YDOXHV�WKDW�IRUHVWV�SURYLGH��7KH�VFLHQFH�¿QGLQJV�DQG�
PRGHOLQJ�UHVXOWV�FRXOG�LQIRUP�PDQDJHPHQW�DQG�SROLF\�DQDO\VLV�RI�WKH�6RXWK¶V�
IRUHVWV��,Q�WKH�FKDSWHUV�RI�WKLV�WHFKQLFDO�UHSRUW��WKH�DXWKRUV�SURYLGH�GHWDLOHG�
¿QGLQJV�DQG�UHVXOWV�DV�ZHOO�DV�VHWV�RI�NH\�¿QGLQJV�DQG�LPSOLFDWLRQV�

.H\ZRUGV��)RUHVW�FRQVHUYDWLRQ��IXWXULQJ��LQWHJUDWHG�DVVHVVPHQW��6RXWKHUQ�
)RUHVW�)XWXUHV�3URMHFW��VXVWDLQDELOLW\�

<RX�PD\�UHTXHVW�DGGLWLRQDO�FRSLHV�RI�WKLV�SXEOLFDWLRQ�E\�HPDLO�DW�SXEUHTXHVW#IV�IHG�XV�
1XPEHU�RI�FRSLHV�LV�OLPLWHG�WR�WZR�SHU�SHUVRQ�

+RZ�GR�\RX�UDWH�WKLV�SXEOLFDWLRQ"

6FDQ�WKLV�FRGH�WR�VXEPLW�\RXU�IHHGEDFN�
RU�JR�WR�ZZZ�VUV�IV�XVGD�JRY�SXEHYDO




