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&RQWHQWV�

�
6XPPDU\��������������������������������������������������������������������������������������������������������������������������� ��

��� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������� ��
��� 2EMHFWLYHV ������������������������������������������������������������������������������������������������������������������������� ��
��� 0HWKRGV ���������������������������������������������������������������������������������������������������������������������������� ��
��� 5HVXOWV������������������������������������������������������������������������������������������������������������������������������� ��

���� (QYLURQPHQW�6RXWKODQG ��������������������������������������������������������������������������������������������� ��
���� 2WDJR�5HJLRQDO�&RXQFLO �������������������������������������������������������������������������������������������� ��
���� *UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO ��������������������������������������������������������������������� ���
���� +RUL]RQV�0: ���������������������������������������������������������������������������������������������������������� ���

��� &RQFOXVLRQV��������������������������������������������������������������������������������������������������������������������� ���
��� 5HFRPPHQGDWLRQV����������������������������������������������������������������������������������������������������������� ���
��� $FNQRZOHGJHPHQWV��������������������������������������������������������������������������������������������������������� ���
��� 5HIHUHQFHV����������������������������������������������������������������������������������������������������������������������� ���
�
�
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6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
7DVPDQ�'LVWULFW�&RXQFLO�UHTXHVWHG�/DQGFDUH�5HVHDUFK�WR�FRPSOHWH�D�UHYLHZ�RI�WKH�UDQJH�RI�
WHFKQLTXHV�XVHG�E\�IRXU�UHJLRQDO�FRXQFLOV��2WDJR�5HJLRQDO�&RXQFLO��6RXWKODQG�5HJLRQDO�
&RXQFLO��*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO��+RUL]RQV�0:��WR�PRQLWRU�FKDQJHV�LQ�
ULYHUEHG�OHYHOV��ULYHU�VWDELOLW\�DQG�PRUSKRORJ\��DQG�WR�KHOS�PDQDJH�JUDYHO�H[WUDFWLRQ�ZLWK�D�
YLHZ�WR�GHWHUPLQLQJ�IXWXUH�GDWD�FROOHFWLRQ�QHHGV��
�
2EMHFWLYHV�
7KH�REMHFWLYHV�ZHUH�WR�UHYLHZ��
•� WKH�WHFKQLTXHV�XVHG�IRU�EHG�OHYHO�PRQLWRULQJ�DQG�VXEVHTXHQW�DQDO\VLV�
•� WKH�IUHTXHQF\�RI�PRQLWRULQJ��DQG�ZKHWKHU�LW�DFFRXQWV�IRU�ERWK�ORQJ�WHUP�WUHQGV�DQG�VKRUW�

WHUP�IOXFWXDWLRQV�LQ�EHG�OHYHO�
•� ZKHWKHU�WKH�PHWKRG�V��DQG�IUHTXHQF\�RI�PRQLWRULQJ�DUH�FRQVLGHUHG�RSWLPDO�E\�5HJLRQDO�

&RXQFLOV�
•� ZKDW�UDQJH�RI�ULYHU�W\SHV�DUH�PRQLWRUHG�DQG�ZKDW�DUH�W\SLFDO�FURVV�VHFWLRQ�GLVWDQFHV��

ZKHQ�FURVV�VHFWLRQ�VXUYH\�WHFKQLTXHV�DUH�XVHG�
•� ZKDW�RWKHU�PHWKRGV�KDYH�EHHQ�XVHG��RU�DUH�EHLQJ�FRQVLGHUHG��WR�RSWLPLVH�ULYHUEHG�

VWDELOLW\�PRQLWRULQJ�
•� DSSURDFKHV�WR�DVVHVVLQJ�JUDYHO�VXSSO\�DQG�VXVWDLQDEOH�JUDYHO�H[WUDFWLRQ�UDWHV�
�
0HWKRGV�
,QIRUPDWLRQ�ZDV�REWDLQHG�E\�DFFHVVLQJ�SXEOLVKHG�LQIRUPDWLRQ�IURP�OLEUDULHV�DQG�UHJLRQDO�
FRXQFLO�:HE�VLWHV�DQG�GLUHFWO\�UHTXHVWLQJ�LQIRUPDWLRQ�IURP�&RXQFLO�VWDII��
�
5HVXOWV�
•� 5LYHU�FURVV�VHFWLRQ�VXUYH\V�DUH�WKH�SULPDU\�WRRO�XVHG�E\�WKH�IRXU�UHJLRQDO�FRXQFLOV�WR�

PRQLWRU�ULYHUEHG�OHYHOV�DQG�FDOFXODWH�JUDYHO�YROXPH�FKDQJHV��7KHVH�DUH�XVHG�ZLWK�JUDYHO�
H[WUDFWLRQ�YROXPHV�IURP�FRQWUDFWRU¶V�UHWXUQV�WR�FDOFXODWH�JUDYHO�ORDG�RQ�D�FRQVHUYDWLRQ�RI�
YROXPH�EDVLV���

•� $HULDO�SKRWRV�DUH�XVHG�WR�VXSSOHPHQW�WKH�LQIRUPDWLRQ�IURP�FURVV�VHFWLRQV�DQG�PRQLWRU�
VKLIWV�LQ�FKDQQHO�SRVLWLRQ��FKDQJHV�LQ�FKDQQHO�PRUSKRORJ\��DQG�WR�LGHQWLI\�DUHDV�ZLWK�
JUDYHO�EHDFKHV��6LWH�YLVLWV�DUH�DOVR�FRPPRQO\�XVHG�WR�VXSSOHPHQW�WKH�LQIRUPDWLRQ�IURP�
FURVV�VHFWLRQV��

•� 7KH�WUHQGV�LQ�EHG�OHYHOV��VWRUHG�JUDYHO�YROXPHV�DQG�JUDYHO�H[WUDFWLRQ�YROXPHV�DUH�XVHG�WR�
VHW�JUDYHO�H[WUDFWLRQ�OLPLWV��

•� 7KH�ULYHU�FURVV�VHFWLRQ�VXUYH\�QHWZRUNV�RI�WKH�IRXU�FRXQFLOV�KDYH�EHHQ�HVWDEOLVKHG�IRU�
IORRG�ULVN�PDQDJHPHQW�EXW�WKH\�FRQVLGHU�WKH�GHVLJQ�LV�DGHTXDWH�IRU�JUDYHO�PDQDJHPHQW�
SXUSRVHV��

•� 7KH�IUHTXHQF\�RI�VXUYH\V�KDV�EHHQ�KLJKO\�YDULDEOH�LQ�WKH�SDVW��EXW�KDV�WHQGHG�WR�EHFRPH�
PRUH�IUHTXHQW��)RU�ULYHUV�ZLWK�KLJK�H[WUDFWLRQ�SUHVVXUH��VXUYH\V�DUH�QRZ�W\SLFDOO\�FDUULHG�
RXW�HYHU\���WR���\HDUV��

•� &URVV�VHFWLRQ�VSDFLQJ�LV�KLJKO\�YDULDEOH��UDQJLQJ�IURP�����P�WR�VHYHUDO�NP�DQG�LV�
SULPDULO\�GHSHQGHQW�RQ�ULYHU�VL]H��7KHUH�GRHV�QRW�DSSHDU�WR�KDYH�EHHQ�D�FOHDU�UDWLRQDOH�
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IRU�FURVV�VHFWLRQ�VSDFLQJ�EXW�LW�LV�FOHDUO\�UHODWHG�WR�ULYHU�ZLGWK��,Q�PDQ\�ODUJHU�ULYHUV�
FURVV�VHFWLRQV�ZHUH�LQLWLDOO\�VSDFHG�DW�ò�PLOH������NP��LQWHUYDOV��

•� &RXQFLOV�WKDW�KDYH�XVHG�5,&2'$�LQ�WKH�SDVW�IRU�DQDO\VLQJ�WKH�EHG�OHYHO�GDWD��DUH�QRZ�
XVLQJ�+LOOWRS�6RIWZDUH�IRU�FDOFXODWLQJ�PHDQ�EHG�OHYHOV�DQG�JUDYHO�YROXPHV�XVLQJ�WKH�HQG�
DUHD�PHWKRG��2WKHUV�KDYH�FRQWLQXHG�WR�XVH�;�VHFW���

•� 1RQH�RI�WKH�FRXQFLOV�DUH�FXUUHQWO\�FRQVLGHULQJ�XVLQJ�/,'$5�DV�LW�LV�WRR�H[SHQVLYH�DQG�
FDQQRW�EH�XVHG�LQ�WKH�ZHWWHG�FKDQQHO��

•� +RUL]RQV�DQG�*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO�KDYH�XVHG�EHGORDG�WUDQVSRUW�IRUPXODH�
WR�FDOFXODWH�JUDYHO�ORDG��

•� 7KUHH�RI�WKH�IRXU�FRXQFLOV�VWLOO�XVH�LQ�FKDQQHO�H[WUDFWLRQ�RI�JUDYHO�EXW�PRVW�RI�WKH�JUDYHO�
LQ�6RXWKODQG�ULYHUV�QRZ�FRPHV�IURP�IORRGSODLQ�VRXUFHV�DQG�JUDYHO�H[WUDFWLRQ�KDV�EHHQ�
XVHG�IRU�UHVWRUDWLRQ�RI�ULYHU�KDELWDW�DQG�ELRGLYHUVLW\�HQKDQFHPHQW���

�
&RQFOXVLRQV�
•� &URVV�VHFWLRQ�VXUYH\V�DUH�WKH�SULPDU\�WRRO�XVHG�IRU�PRQLWRULQJ�EHG�OHYHO�FKDQJHV�E\�WKH���

FRXQFLOV��EXW�WKH\�DUH�VXSSOHPHQWHG�E\�DHULDO�SKRWR�LQWHUSUHWDWLRQ�DQG�VLWH�YLVLWV���
•� $OO�WKH�FRXQFLOV�KDYH�LQKHULWHG�FURVV�VHFWLRQ�QHWZRUNV�HVWDEOLVKHG�EHWZHHQ�WKH�����V�DQG�

����V��7KH\�ZHUH�HVWDEOLVKHG�IRU�IORRG�PDQDJHPHQW�SXUSRVHV�DQG�KDYH�D�FURVV�VHFWLRQ�
VSDFLQJ�WKDW�ZDV�GHYHORSHG�IRU�WKLV�SXUSRVH��KRZHYHU��WKH\�DUH�UHJDUGHG�DV�VXLWDEOH�IRU�
PDQDJLQJ�JUDYHO�H[WUDFWLRQ���

•� 7KH�IUHTXHQF\�RI�VXUYH\�LV�KLJKO\�YDULDEOH�EXW�KDV�WHQGHG�WR�EHFRPH�PRUH�IUHTXHQW�LQ�
UHFHQW�\HDUV��$�QXPEHU�RI�WKH�FRXQFLOV�DGRSW�D�WZR�WLHUHG�DSSURDFK�RI�UHJXODU�VXUYH\V�
VXSSOHPHQWHG�E\�VXUYH\V�DIWHU�VLJQLILFDQW�IORRG�HYHQWV���

•� *UDYHO�H[WUDFWLRQ�LV�HVWLPDWHG�IURP�UHWXUQV�SURYLGHG�E\�FRQWUDFWRUV��JHQHUDOO\�RQ�D�
PRQWKO\�WR���PRQWKO\�EDVLV���

•� 7KH�FURVV�VHFWLRQ�GDWD�DQG�JUDYHO�H[WUDFWLRQ�UHWXUQV�DUH�XVHG�DV�WKH�EDVLV�IRU�HVWLPDWLQJ�
JUDYHO�WUDQVSRUW�XVLQJ�WKH�PRUSKRORJLFDO�EXGJHWLQJ�DSSURDFK��*:5&�DQG�+RUL]RQV�0:�
DOVR�XVH�WUDQVSRUW�IRUPXODH�WR�SURYLGH�DQ�LQGHSHQGHQW�HVWLPDWH�RI�JUDYHO�WUDQVSRUW�UDWH��

�
5HFRPPHQGDWLRQV�
•� 7'&�DGRSW�D�WZR�WLHUHG�DSSURDFK�WR�EHG�OHYHO�GDWD�FROOHFWLRQ��ZLWK�UROOLQJ�SURJUDPPHV�

RI�UHJXODU�VXUYH\V��HYHU\��±��\HDUV�DV�DW�SUHVHQW��VXSSOHPHQWHG�E\�VXUYH\V�DIWHU�
VLJQLILFDQW�IORRG�HYHQWV��

•� 6XVWDLQDEOH�PDQDJHPHQW�RI�WKH�JUDYHO�UHVRXUFH�UHTXLUHV�WKH�V\VWHPDWLF�FROOHFWLRQ�RI�
PHDVXUHPHQWV�RI�WKH�WUHQGV�LQ�EHG�OHYHOV��JUDYHO�GHSRVLWLRQ�DQG�H[FDYDWLRQ�UDWH�GDWD�RYHU�
WLPH�WR�EH�DEOH�WR�VHW�DQG�DGMXVW�H[WUDFWLRQ�OHYHOV�DFFRUGLQJ�WR�JUDYHO�VXSSO\���

•� %HFDXVH�WKH�ULYHUV�RI�7DVPDQ�'LVWULFW�GR�QRW�KDYH�ODUJH�QDWXUDO�GHSRVLWLRQ�]RQHV�WKHUH�LV�
D�QHHG�WR�DVVHVV�WKH�SURSRUWLRQ�RI�JUDYHO�VXSSO\�WKDW�FDQ�EH�VXVWDLQDEO\�KDUYHVWHG�ZLWKRXW�
KDYLQJ�VLJQLILFDQW�LQ�VWUHDP�DQG�GRZQVWUHDP�HIIHFWV��

•� $Q�DOWHUQDWLYH�WR�WKH�UHJXODU�FURVV�VHFWLRQ�VXUYH\V�ZRXOG�EH�WR�EHWWHU�HVWDEOLVK�JUDYHO�IOX[�
WKURXJK�VKRUW�WHUP�LQYHVWLJDWLRQV�LQYROYLQJ�D�FRPELQDWLRQ�RI�ILHOG�PHDVXUHPHQW��XVLQJ�
GLJLWDO�SKRWRJUDPPHWU\�DQG�*36��DQG�SRVVLEO\�/,'$5�LQ�WKH�IXWXUH��DQG�PRGHOOLQJ�RI�
JUDYHO�WUDQVSRUW��6XFK�LQYHVWLJDWLRQV�FRXOG�KHOS�HVWDEOLVK�DQ�DYHUDJH�VXVWDLQDEOH�JUDYHO�
VXSSO\�UDWH�ZKLFK�FRXOG�EH�DGMXVWHG�IROORZLQJ�ODUJH�IORRG�HYHQWV��

•� 7'&�VKRXOG�UHYLHZ�WKH�(QYLURQPHQW�6RXWKODQG�H[SHULHQFH�RI�PRYLQJ�DZD\�IURP�D�
UHOLDQFH�RQ�DFWLYH�FKDQQHO�JUDYHO�VRXUFHV�WR�XVLQJ�IORRGSODLQ�VRXUFHV�WKDW�SURYLGH�
ELRGLYHUVLW\�HQKDQFHPHQW�RSSRUWXQLWLHV��
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��� ,QWURGXFWLRQ�

�
5LYHU�FURVV�VHFWLRQ�VXUYH\V�DUH�WKH�SULPDU\�WRRO�XVHG�E\�PRVW�UHJLRQDO�FRXQFLOV��LQFOXGLQJ�
7DVPDQ�'LVWULFW�&RXQFLO��7'&���WR�PRQLWRU�ULYHU�EHG�OHYHOV�DQG�WR�KHOS�VHW�JUDYHO�H[WUDFWLRQ�
OLPLWV��:KLOH�ULYHU�FURVV�VHFWLRQ�VXUYH\V�SURYLGH�GLUHFW�GDWD�RQ�WUHQGV�LQ�PHDQ�EHG�OHYHOV��
WKH\�GR�KDYH�OLPLWDWLRQV�IRU�FDOFXODWLQJ�FKDQJHV�LQ�JUDYHO�VWRUDJH�LQ�WKH�ULYHU��JUDYHO�WUDQVSRUW�
UDWH�DQG�UHODWLQJ�WKHVH�SDUDPHWHUV�WR�JUDYHO�H[WUDFWLRQ�UDWHV��%DVKHU���������
�
,Q������/DQGFDUH�5HVHDUFK�UHYLHZHG�WKH�UDQJH�RI�WHFKQLTXHV�XVHG�E\�VHYHUDO�UHJLRQDO�
FRXQFLOV��+DZNH¶V�%D\��*LVERUQH�'LVWULFW�&RXQFLO��0DUOERURXJK�'LVWULFW�&RXQFLO��
(QYLURQPHQW�%D\�RI�3OHQW\��WR�PRQLWRU�ULYHU�EHG�OHYHOV��WR�HVWLPDWH�VXVWDLQDEOH�JUDYHO�
VXSSO\��DQG�WR�VHW�JUDYHO�H[WUDFWLRQ�OLPLWV��%DVKHU��������2QH�RI�WKH�UHFRPPHQGDWLRQV�LQ�WKDW�
UHSRUW�ZDV�WKDW�7'&�FRPSOHWH�WKH�UHYLHZ�E\�VXPPDULVLQJ�KRZ�WKH�UHPDLQLQJ�UHJLRQDO�
FRXQFLOV�GHDO�ZLWK�WKLV�LVVXH��7KLV�UHSRUW�SUHVHQWV�UHVXOWV�RI�D�VXUYH\�RI�PHWKRGV�XVHG�E\�
2WDJR�5HJLRQDO�&RXQFLO��*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO��6RXWKODQG�5HJLRQDO�&RXQFLO�
DQG�+RUL]RQV�0:�WR�PDQDJH�DQG�PRQLWRU�JUDYHO�H[WUDFWLRQ�UDWHV���
�

��� 2EMHFWLYHV�

�
7KH�REMHFWLYHV�ZHUH�WKH�VDPH�DV�IRU�WKH�HDUOLHU�UHYLHZ��WKDW�LV�WR�UHYLHZ��
•� WHFKQLTXHV�XVHG�IRU�EHG�OHYHO�PRQLWRULQJ�DQG�VXEVHTXHQW�DQDO\VLV��
•� WKH�IUHTXHQF\�RI�PRQLWRULQJ��DQG�ZKHWKHU�LW�DFFRXQWV�IRU�ERWK�ORQJ�WHUP�WUHQGV�DQG�VKRUW�

WHUP�IOXFWXDWLRQV�LQ�EHG�OHYHO��
•� ZKHWKHU�WKH�PHWKRG�V��DQG�IUHTXHQF\�RI�PRQLWRULQJ�DUH�FRQVLGHUHG�RSWLPDO�DQG�LI�QRW��

ZKDW�ZRXOG�EH�FRQVLGHUHG�D�JRRG�EDODQFH�EHWZHHQ�FRVW�DQG�GDWD�XVHIXOQHVV��
•� ZKDW�UDQJH�RI�ULYHU�W\SHV��ZLGWK��JUDGLHQW��QDWXUH�RI�EHG�VHGLPHQWV��HWF���DQG�

FRQVHTXHQWO\�ZKDW�W\SLFDO�GLVWDQFHV�DUH�WKH\�VSUHDG�DSDUW��HLWKHU�LQ�WHUPV�RI�D�PXOWLSOH�RI�
WKH�FURVV�VHFWLRQ�OHQJWK��DQG�RU�DFWLYH�FKDQQHO�EDQN�WR�EDQN�GLVWDQFH���VKRXOG�FURVV�
VHFWLRQ�VXUYH\�WHFKQLTXHV�EH�XVHG��

•� ZKDW�RWKHU�PHWKRGV�DUH�HPSOR\HG�RU�EHLQJ�FRQVLGHUHG�WR�RSWLPLVH�ULYHUEHG�VWDELOLW\�
PRQLWRULQJ��

•� DSSURDFKHV�WR�DVVHVVLQJ�JUDYHO�VXSSO\�DQG�VXVWDLQDEOH�JUDYHO�H[WUDFWLRQ�UDWHV��
�

��� 0HWKRGV�

�
,QIRUPDWLRQ�ZDV�REWDLQHG�E\�DFFHVVLQJ�SXEOLVKHG�LQIRUPDWLRQ�IURP�OLEUDULHV�DQG�UHJLRQDO�
FRXQFLO�:HE�VLWHV�DQG�E\�GLUHFWO\�UHTXHVWLQJ�LQIRUPDWLRQ�IURP�&RXQFLO�VWDII��
�
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��� 5HVXOWV�

�
���� (QYLURQPHQW�6RXWKODQG�
�
&URVV�VHFWLRQ�VXUYH\V��VXSSOHPHQWHG�E\�DHULDO�SKRWRJUDSK�DQDO\VLV��DUH�WKH�SULPDU\�WRROV�IRU�
ULYHU�EHG�OHYHO�PRQLWRULQJ�E\�(QYLURQPHQW�6RXWKODQG��(6���,Q�PDQ\�ULYHUV�KLVWRULFDO�FURVV�
VHFWLRQ�GDWD�LV�UHVWULFWHG�WR�EULGJH�VLWHV�DQG�EHQFK�PDUN�SRVLWLRQV��6RXWKODQG�5HJLRQDO�
&RXQFLO��������7KH�ODWWHU�ZHUH�HVWDEOLVKHG�IRU�IORRG�SURWHFWLRQ�GHVLJQ�DQG�ZHUH�QRW�ORFDWHG�WR�
PRQLWRU�JUDYHO�PRYHPHQW��7KH�SULPDU\�DLP�RI�EHG�OHYHO�PRQLWRULQJ�E\�(6�LV�WR�GHWHUPLQH�
ORQJ�WHUP�WUHQGV��7KH�VSDFLQJ�RI�FURVV�VHFWLRQV�YDULHV�IURP�YHU\�FORVH�VSDFLQJ�DW�EULGJH�VLWHV�
WR��±��NP�WKURXJK�UHDFKHV�RI�FRQVLVWHQW�IRUP��7KHUH�KDV�UHFHQWO\�EHHQ�D�PRYH�WR�HVWDEOLVK�
FURVV�VHFWLRQV�RQ�EHDFKHV�IRU�PRQLWRULQJ�EHIRUH�DQG�DIWHU�H[WUDFWLRQ��DQG�IRU�VXUYH\V�RI�WKH�
YROXPH�RI�JUDYHO�RQ�EHDFKHV�DERYH�ZDWHU�OHYHO��6RXWKODQG�5HJLRQDO�&RXQFLO��������������
%HG�OHYHOV�DQG�YROXPH�FKDQJHV�KDYH�EHHQ�FDOFXODWHG�XVLQJ�WKH�HQG�DUHD�PHWKRG�LQ�5,&2'$�
�6RXWKODQG�5HJLRQDO�&RXQFLO��������7KH�IUHTXHQF\�RI�EHG�OHYHO�PRQLWRULQJ�FXUUHQWO\�
DYHUDJHV�DERXW���\HDUV��RU�PRUH�IUHTXHQWO\�DIWHU�FKDQQHO�IRUPLQJ�IORRG�HYHQWV��DQG�UHFRUGV�
H[WHQG�EDFN����\HDUV�IRU�VRPH�ULYHUV���
�
+LVWRULFDOO\�� PRVW� JUDYHO� ZDV� H[WUDFWHG� IURP� 6RXWKODQG� ULYHUV� SULPDULO\� E\� VNLPPLQJ� RI�
JUDYHO�EHDFKHV�DQG�EDUV��DOWKRXJK�WKHUH�ZDV�VRPH�LQ�VWUHDP�H[FDYDWLRQ��0RVW��!�����RI�WKH�
JUDYHO�ZDV�VRXUFHG�IURP�WKH�$SDULPD��2UHWL�DQG�0DWDXUD�5LYHUV��+XGVRQ�����D��/HGGLQJWRQ�
�������&RQVHQWV�UHTXLUH�UHSRUWLQJ�RI�JUDYHO�H[WUDFWLRQ�YROXPHV��DOWKRXJK�WKH�GHWDLOV�DUH�RIWHQ�
VNHWFK\��6RXWKODQG�5HJLRQDO�&RXQFLO��������,Q������(QYLURQPHQW�6RXWKODQG��(6��XQGHUWRRN�
D� UHYLHZ�RI� WKH� VWDWH�RI� NQRZOHGJH�RI�JUDYHO� H[WUDFWLRQ�PDQDJHPHQW� DQG� DQ� DVVHVVPHQW� RI�
NQRZOHGJH�JDSV�IRU�VXVWDLQDEOH�PDQDJHPHQW��+XGVRQ��������7KH�UHYLHZ�LGHQWLILHG�D�ODFN�RI�
NQRZOHGJH� LQ� D� QXPEHU� RI� DUHDV�� LQFOXGLQJ� JUDYHO� VXSSO\�� VXVWDLQDELOLW\� RI� FXUUHQW� JUDYHO�
H[WUDFWLRQ��DQG�WKH�HIIHFWV�RI�H[WUDFWLRQ�RQ�UHDFK�K\GUDXOLFV��FKDQQHO�VWDELOLW\�DQG�KDELWDW���
�
+XGVRQ�HW�DO�������D��VXJJHVW�WKDW�PRXQWDLQRXV�KHDGZDWHUV�DUH�D�PDMRU�VRXUFH�RI�JUDYHO�IRU�
WKH�0DWDXUD�5LYHU��EXW�WKDW�LQ�WKH�$SDULPD�DQG�2UHWL�PRVW�RI�WKH�JUDYHO�LV�GHULYHG�IURP�WKH�
EHG�DQG�EDQNV�LQ�WKH�PLGGOH�UHDFKHV�RI�WKHVH�ULYHUV��1R�TXDQWLWDWLYH�HVWLPDWHV�RI�JUDYHO�
VXSSO\�ZHUH�JLYHQ��6LPLODUO\��TXDQWLI\LQJ�OHYHOV�RI�JUDYHO�H[WUDFWLRQ�ZDV�GLIILFXOW�EHIRUH�WKH�
PLG�����V�ZKHQ�GHWDLOHG�UHWXUQV�EHJDQ�WR�EH�FRPSLOHG���
�
+XGVRQ�HW�DO�������D��������SURYLGHG�D�V\QWKHVLV�RI�WKH�DYDLODEOH�EHG�OHYHO�GDWD�IRU�WKH�
$SDULPD��0DWDXUD�DQG�2UHWL�5LYHUV��XVHG�WKH�GDWD�WR�FDOFXODWH�EHG�OHYHO�FKDQJHV��DVVHVV�EHG�
OHYHO�WUHQGV��DQG�UHODWHG�WKH�WUHQGV�WR�JUDYHO�H[WUDFWLRQ��2Q�WKH�$SDULPD�5LYHU�RQO\�EULGJH�
VXUYH\�DQG�VWUHDP�IORZ�JDXJLQJ�VXUYH\V�ZHUH�DYDLODEOH��2Q�WKH�ORZHU�0DWDXUD�5LYHU�FURVV�
VHFWLRQ�VXUYH\V�RYHU�WKH�ORZHU����NP�RI�WKH�ULYHU�ZHUH�XQGHUWDNHQ�LQ������DQG����������
FURVV�VHFWLRQV��RI�ZKLFK����ZHUH�UHVXUYH\HG�LQ��������DQG�RQ�WKH�PLGGOH�0DWDXUD�5LYHU�
VXUYH\V�ZHUH�XQGHUWDNHQ�LQ������DQG����������FURVV�VHFWLRQV�LQ����������LQ��������,Q�
DGGLWLRQ�WKHUH�ZHUH�FURVV�VHFWLRQV�DW���EULGJHV�DQG���JDXJLQJ�VLWHV��2Q�WKH�2UHWL�5LYHU�WKHUH�
ZHUH�ORQJ�SURILOHV�RI�WKH�ULYHU�WDNHQ�DW�D�QXPEHU�RI�GDWHV��OLPLWHG�FURVV�VHFWLRQ�VXUYH\V��
EULGJH�VXUYH\V�DQG�VWUHDP�IORZ�JDXJLQJ�VXUYH\V��+XGVRQ�HW�DO�������D��DOVR�LGHQWLILHG�D�
QXPEHU�RI�LVVXHV�UHODWHG�WR�DUFKLYLQJ�DQG�LQWHUSUHWLQJ�WKH�VXUYH\�GDWD��&KDQQHO�YROXPH�ORVVHV�
ZHUH�FDOFXODWHG�XVLQJ�WKH�HQG�DUHD�PHWKRG�ZLWK�LQGLYLGXDO�FURVV�VHFWLRQ�FKDQJHV�H[WUDSRODWHG�
WR�D�³UHSUHVHQWDWLYH�ULYHU�UHDFK´��GHWHUPLQHG�IURP�FKDQQHO�SDWWHUQV���UDWKHU�WKDQ�XQLIRUPO\�
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H[WUDSRODWLQJ�IURP�HDFK�FURVV�VHFWLRQ��+XGVRQ�HW�DO���������QRWHG�KRZ�FKDQJLQJ�WKH�
UHSUHVHQWDWLYH�OHQJWK�FDQ�JUHDWO\�PRGLI\�WKH�YROXPH�FKDQJH��7KH\�VXJJHVWHG��
•� FXUUHQW�UDWHV�RI�H[WUDFWLRQ�RQ�WKH�$SDULPD�5LYHU�DUH�VXVWDLQDEOH��EDVHG�RQ�YHU\�OLPLWHG�

GDWD�IURP�EULGJH�VXUYH\V�DQG�VWUHDP�JDXJLQJ�UHFRUGV���
•� UDWHV�RI�H[WUDFWLRQ�RQ�WKH�0DWDXUD�5LYHU�KDYH�EHHQ�H[FHVVLYH�EHFDXVH�WKH�ULYHU�KDV�

GHJUDGHG�WR�EHGURFN�IRU�PXFK�RI�LWV�OHQJWK�DQG�EULGJH�IRXQGDWLRQV�KDYH�EHHQ�H[SRVHG�
�WKH�GDWD�VKRZHG�DQ�DYHUDJH�GHFOLQH�RI�EHG�OHYHOV�!����P��DQG�XS�WR���P�DW�LQGLYLGXDO�
FURVV�VHFWLRQV���

•� SDUWV�RI�WKH�2UHWL�5LYHU�KDYH�DJJUDGHG�ZKLOH�RWKHUV��ZKHUH�WKHUH�KDV�EHHQ�KLJK�JUDYHO�
H[WUDFWLRQ��KDYH�GHJUDGHG�ZLWK�EHG�OHYHOV�IOXFWXDWLQJ�E\�VHYHUDO�PHWUHV��VHH�+XGVRQ�
����E���

�
)ROORZLQJ� WKHVH� LQYHVWLJDWLRQV��ZKLFK� VXJJHVWHG� FXUUHQW� JUDYHO� H[WUDFWLRQ� H[FHHGHG� VXSSO\�
UDWHV�� DQG�D�JUDYHO�ZRUNVKRS��(6� LPSOHPHQWHG�D�5LYHU�$JJUHJDWH�0DQDJHPHQW�6WUDWHJ\� WR�
PRYH�DZD\�IURP�D�UHOLDQFH�RQ�EHDFK�VNLPPLQJ��+XGVRQ�����E���7KH�REMHFWLYHV��/HGGLQJWRQ�
������ZHUH�WR��
•� DYRLG��PLWLJDWH�RU�UHPHG\�WKH�DGYHUVH�HIIHFWV�RI�EDU�VNLPPLQJ�DV�WKH�H[FOXVLYH�VRXUFH�RI�

DJJUHJDWH��
•� XVH�ULYHU�FRUULGRU�H[WUDFWLRQ�WR�LQFUHDVH�ULYHU�KDELWDW�GLYHUVLW\��
•� SURWHFW�RU�HQKDQFH�LQIUDVWUXFWXUH�LQWHJULW\�WKURXJK�HQYLURQPHQWDOO\�VHQVLWLYH�ULYHU�

HQJLQHHULQJ��
•� )RU�WKH�ODVW����\HDUV�(6�KDV�H[WUDFWHG�WKH�EXON�������RI�JUDYHO�DZD\�IURP�DFWLYH�

FKDQQHOV��L�H��RQ�WKH�IORRGSODLQ��DQG�LQ�WKH�SURFHVV�UHVWRUHG�R[ERZ�ODNHV��IORRGZD\�SRQGV�
DQG�EDFNZDWHUV�IRU�ELRGLYHUVLW\�HQKDQFHPHQW��+RZHYHU��WKH�FRVWV�RI�REWDLQLQJ�JUDYHO�
KDYH�ULVHQ�VLJQLILFDQWO\�DQG�DV�D�UHVXOW�(6�DUH�QRZ�FRQVLGHULQJ�WKH�QHHG�WR�EHWWHU�
XQGHUVWDQG�WKH�JUDYHO�UHVRXUFH��LQFOXGLQJ�UHTXLUHPHQWV�IRU�EHG�OHYHO�PRQLWRULQJ�DQG�
HVWLPDWLQJ�VXVWDLQDEOH�JUDYHO�VXSSO\��+XGVRQ�����D���7ZR�LVVXHV�UHPDLQ�XQUHVROYHG��
QDPHO\�DUH�ULYHU�JUDYHO�EDUV�UH�EXLOW�IROORZLQJ�PDMRU�IORRGV�DQG�ZKDW�LV�WKH�
DJJUDGDWLRQ�GHJUDGDWLRQ�VWDWXV�LQ�WKH�PDLQ�JUDYHO�VXSSO\LQJ�ULYHUV��$SDUDLPD��0DWDXUD��
2UHWL��8SXNHURUD���+XGVRQ������D��UHFRPPHQGV�FURVV�VHFWLRQ�VXUYH\V�RI�NH\�ULYHU�
UHDFKHV�WR�WU\�DQG�UHVROYH�WKHVH�LVVXHV��

�
���� 2WDJR�5HJLRQDO�&RXQFLO�
�
8QWLO�TXLWH�UHFHQWO\�2WDJR�5HJLRQDO�&RXQFLO��25&��KDG�XQGHUWDNHQ�YHU\�OLWWOH�PRQLWRULQJ�DQG�
WKHUH�ZDV�OLWWOH�LQIRUPDWLRQ�RQ�WKH�YROXPH�RI�JUDYHO�DYDLODEOH�LQ�2WDJR�ULYHUV�DOWKRXJK�JUDYHO�
H[WUDFWLRQ�LV�ZLGHVSUHDG�WKURXJKRXW�WKH�2WDJR�UHJLRQ��)LJ������+RZHYHU��PRQLWRULQJ�KDV�QRZ�
LQFUHDVHG�DQG�25&�SURGXFH���RU���ULYHU�UHSRUWV�HDFK�\HDU�WKDW�VXPPDULVH�JUDYHO�LQSXWV�DQG�
RXWSXWV��LQGLFDWH�VXVWDLQDEOH�H[WUDFWLRQ�UDWHV��DQG�UHFRPPHQG�IXWXUH�H[WUDFWLRQ�OHYHOV��H�J���
25&��������������������7KH�UHSRUWV�WDNH�D�EURDG�JHRPRUSKRORJLFDO�DSSURDFK��ORRNLQJ�DW�
KRZ�JUDYHO�JHWV�LQWR�ULYHUV��ODQG�XVH�DQG�ODQG�XVH�FKDQJH��K\GURORJ\��KLVWRULFDO�H[WUDFWLRQ��
HQJLQHHULQJ�ZRUNV�DQG�VWUXFWXUHV��DQG�KRZ�DOO�WKHVH�LPSDFW�RQ�WKH�JUDYHO�UHVRXUFH��
�
25&�XVH�D�YDULHW\�RI�DSSURDFKHV�IRU�PDQDJLQJ�JUDYHO�H[WUDFWLRQ��LQFOXGLQJ�UHSHDW�FURVV�
VHFWLRQ�VXUYH\LQJ�RI�ULYHUV�XVHG�IRU�JUDYHO�H[WUDFWLRQ��JUDLQ�VL]H�DVVHVVPHQW����'�VHGLPHQW��
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)LJ���� 6LWHV��JUHHQ�GRWV��ZKHUH�JUDYHO�H[WUDFWLRQ�KDV�WDNHQ�SODFH�LQ�2WDJR�ULYHUV�RYHU�WKH�
SHULRG�����±������
�
�
WUDQVSRUW�PRGHOOLQJ��JUDYHO�H[WUDFWLRQ�YROXPH�PRQLWRULQJ��DQG�ULYHU�UHDFK�VHGLPHQW�EXGJHW�
DVVHVVPHQW��$HULDO�SKRWRV�DUH�DYDLODEOH�IRU�HYHU\�ULYHU�EXW�DUH�IORZQ�LQIUHTXHQWO\��!��\UV��DQG�
DUH�XVHG�WR�KHOS�PRQLWRU�ULYHU�EHKDYLRXU�DQG�VHW�JUDYHO�H[WUDFWLRQ�OHYHOV���
�

1

� ���NP
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7KH�IUHTXHQF\�RI�EHG�OHYHO�PRQLWRULQJ�YDULHV�IURP�RQFH�HYHU\�WZR�\HDUV�WR�RQFH�HYHU\����
\HDUV��GHSHQGLQJ�RQ�WKH�DFWLYLW\�RI�WKH�ULYHU�DQG�WKH�H[WUDFWLRQ�SUHVVXUH��7DEOH�����&XUUHQWO\�
PRVW�ULYHUV�DUH�EHLQJ�VXUYH\HG�DW���\HDUO\�LQWHUYDOV��ZLWK�PRUH�IUHTXHQW�PRQLWRULQJ�RQ�WKH�
.DZDUDX��+HULRW�DQG�&DUGURQD�ULYHUV��+LVWRULFDOO\�VXUYH\V�ZHUH�RIWHQ�DW�PXFK�JUHDWHU�
LQWHUYDOV��DQG�QRW�DOO�FURVV�VHFWLRQV�RQ�D�ULYHU�ZHUH�VXUYH\HG��%RWK�ORQJ�WHUP�WUHQGV�DQG�
VKRUW�WHUP�WUHQGV�DUH�LGHQWLILHG��ZKHUH�WKH�GDWD�DUH�DYDLODEOH�WR�DOORZ�LW��)RU�H[DPSOH��25&�
�������OLVW��SDUWLDO��VXUYH\V�IRU�WKH�0DQXKHULNLD�5LYHU�LQ�������������������������������
������������WZLFH���������������������������������25&�DOVR�XVH�ROG�EULGJH�VXUYH\V�DQG�
UDLOZD\�OLQH�WUDYHUVHV�WR�REWDLQ�YHU\�ROG�FURVV�VHFWLRQ�GDWD�DQG�WKLV�KDV�SURYHG�YHU\�XVHIXO�LQ�
VHSDUDWLQJ�ODQG�XVH�FKDQJH�HIIHFWV�IURP�JUDYHO�H[WUDFWLRQ�HIIHFWV��-HVVLFD�%HOO�SHUV��FRPP��
-XQH��������7KH�ROGHVW�FURVV�VHFWLRQ�VXUYH\�LV�RQ�WKH�&OXWKD�5LYHU����������
�
7DEOH��� 6XPPDU\�RI�EHG�OHYHO�VXUYH\V�LQ�2WDJR�ULYHUV��
�

5LYHU� 1XPEHU�RI�
FURVV�VHFWLRQV�

&XUUHQW�
)UHTXHQF\�

/DVW�6XUYH\� 1H[W�
6XUYH\�

$UURZ� ��� ��\HDUV� �������� ��������
&DUGURQD� ��� ��\HDUV� �������� ��������
'DUW� �� ��\HDUV� �������� ��������
5HHV� ��� ��\HDUV� �������� ��������
+HULRW� ��� ��\HDUV� �������� ��������
.DNDQXL� ��� ��\HDUV� �������� ��������
.DXUX� �� ��\HDUV� �������� ��������
6KDJ� ��� ��\HDUV� �������� ��������
.DZDUDX��
����DW�6KRWRYHU�&RQIOXHQFH�
����&KDUGV�WR�/DNH�:DNDWLSX�

�
��
���

�
��\HDUV�
��\HDUV�

�
��������
��������

�
��������
��������

6KRWRYHU� ��� ��\HDUV� �������� ��������
0DQXKHULNLD�
����*DOORZD\�IORRG�SURWHFWLRQ�ZRUNV�

���
��

��\HDUV�
��\HDUV�

��������
��������

��������
��������

3RPDKDND� ��� ��\HDUV
� �������� ��������
&OXWKD��
����DW�%HDXPRQW�
����.RDX��0DWDX�DQG�0DLQ�%UDQFK�WR��
����7XDSHND�0RXWK�

�
��
���

�
��\HDUV�
��\HDUV�

�
��������
��������

�
��������
��������

8SSHU�7DLHUL��
����XSVWUHDP�RI�3DWHDURD�:DLSLDWD�5RDG�
ZK\�LV�WKHUH�D�VSDFH�KHUH"�

�
���
�

�
��\HDUV�
�

�
��������
�

�
��������
�

8SSHU�7DLHUL��
����GRZQVWUHDP�RI�3DWHDURD�0DQLRWRWR�5RDG�
����QHDU�2XWUDP�

�
��
��

�
��\HDUV�
��\HDUV�

�
��������
��������

�
��������
��������

7DLHUL��
����XSVWUHDP�RI�$OODQWRQ�
����GRZQVWUHDP�RI�$OODQWRQ�

�
���
���

�
��\HDUV�
��\HDUV�

�
��������
��������

�
��������
��������

:DLDQDNDUXD�� �� ��\HDUV� �������� ��������

�25&��������OLVWV�SUHYLRXV�VXUYH\V�LQ������������������������������
�
&URVV�VHFWLRQ�VSDFLQJ�LV�ODUJHO\�D�IXQFWLRQ�RI�KLVWRULFDO�LQYHVWLJDWLRQV��,Q�IORRG�GHIHQFH�
VFKHPHV�DQG�LQ�KLJKO\�DFWLYH�JUDYHO�H[WUDFWLRQ�DUHDV�WKH�IUHTXHQF\�RI�FURVV�VHFWLRQV�LV�KLJKHU�
±�RQH�HYHU\�VHYHUDO�KXQGUHG�PHWUHV��,Q�ORZ�DFWLYLW\�JUDYHO�H[WUDFWLRQ�DUHDV��SDUWLFXODUO\�LQ�
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ORQJ�VLQJOH�WKUHDG�ULYHUV��H�J���WKH�&OXWKD��WKH�VSDWLDO�IUHTXHQF\�LV�ORZHU�±�RQH�HYHU\�IHZ�NP��
7KHUH�FDQ�EH�D�PL[�RI�FURVV�VHFWLRQ�VSDFLQJ�LQ�RQH�ULYHU��GHSHQGLQJ�RQ�JUDYHO�H[WUDFWLRQ�
DFWLYLW\��
�
0RVW�FURVV�VHFWLRQ�VXUYH\V�XVH�D�PL[�RI�*36��GHSWK�VRXQGHU�WUDYHUVHV�DQG�WRWDO�VWDWLRQ��ZLWK�
*36�WKH�SUHGRPLQDQW�WHFKQRORJ\�RQ�GU\�ODQG��0XOWLSDWK�621$5�KDV�EHHQ�XVHG�IRU�VRPH��'�
VXUYH\V�RI�WKH�&OXWKD�5LYHU�GHOWD��EHFDXVH�LW�ZDV�QHHGHG�IRU�PRGHOOLQJ��,W�LV�QRW�JHQHUDOO\�
XVHG�HOVHZKHUH�EHFDXVH�RI�FRVW�DQG�SUDFWLFDOLW\�LVVXHV��;�VHFW�VRIWZDUH�LV�XVHG�WR�GHWHUPLQH�
PLQLPXP��WKDOZHJ��DQG�PHDQ�EHG�OHYHOV��5HSRUWLQJ�RI�EHG�OHYHO�WUHQGV�XVHV�ERWK�PHDQ�EHG�
OHYHOV��H�J���25&�������DQG�WKDOZHJ��WKH�OLQH�RI�PD[LPXP�GHSWK�DORQJ�D�ULYHU�FKDQQHO��EHG�
OHYHOV�ZKHUH�VXUYH\V�KDYH�GLIIHUHQW�ODWHUDO�H[WHQWV��H�J���25&��������7KH�FURVV�VHFWLRQ�
QHWZRUN�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�IHDVLEOH�RSWLRQ�IRU�PRQLWRULQJ�EHG�OHYHO�WUHQGV�DQG�
DVVHVVLQJ�VXVWDLQDEOH�JUDYHO�H[WUDFWLRQ�YROXPHV�LQ�WKH�2WDJR�5HJLRQ��-HVVLFD�%HOO�SHUV��
FRPP��-XQH��������
�
:LWKLQ�D�\HDU�RI�D�FURVV�VHFWLRQ�VXUYH\�EHLQJ�FDUULHG�RXW�RQ�D�JLYHQ�ULYHU��D�JUDYHO�
PDQDJHPHQW�UHSRUW�LV�ZULWWHQ��H�J���25&�������������ZKLFK�RXWOLQHV���
FKDQJHV�WR�WKH�ULYHU�EHG�VLQFH�WKH�ODVW�DVVHVVPHQW�ZDV�GRQH���
WKH�RYHUDOO�GHJUDGDWLRQ�RU�DJJUDGDWLRQ�VWDWXV�RI�WKH�ULYHU�EHG���
DQ\�UHFRPPHQGDWLRQV�IRU�IXWXUH�JUDYHO�H[WUDFWLRQ�VXFK�DV�ORFDWLRQ�RI�H[FHVV�DPRXQWV�RI�
JUDYHO�WKDW�VKRXOG�KDYH�KLJK�SULRULW\�IRU�H[WUDFWLRQ�RU�]RQHV�ZKHUH�JUDYHO�H[WUDFWLRQ�VKRXOG�
QR�ORQJHU�EH�DOORZHG��
6LWH�YLVLWV�DUH�XVHG�WR�FRQILUP�WKHVH�LQWHUSUHWDWLRQV��
�
$OO�JUDYHO�H[WUDFWLRQ�LQ�2WDJR�UHTXLUHV�D�UHVRXUFH�FRQVHQW��DQG�FRQGLWLRQV�RI�WKH�FRQVHQW�DUH�
WR�QRWLI\�25&�EHIRUH�DQ\�H[WUDFWLRQ�ZRUNV�DQG�SURYLGH�D�JUDYHO�UHWXUQ�DIWHU�H[WUDFWLRQ��7KH�
UHWXUQV�DUH�XVXDOO\�PDGH�HYHU\���PRQWKV��EHIRUH�WKH�HQG�RI�$SULO�DQG�WKH�HQG�RI�2FWREHU��DQG�
FRQVLVW�RI�WKH�PRQWKO\�YROXPH�RI�JUDYHO�H[WUDFWHG��P����)RU�DQ\�ULYHU�LQ�ZKLFK�H[WUDFWLRQ�
RFFXUV��D�ILOH�RI�DOO�JUDYHO�UHWXUQV�FDQ�EH�VRXUFHG�IURP�DQ�HOHFWURQLF�GDWDEDVH��0DQ\�ULYHUV�
KDYH�JUDYHO�PDQDJHPHQW�SODQV�WKDW�SUHVFULEH�WKH�DPRXQW�RI�JUDYHO�WR�EH�H[WUDFWHG��DQG�
FRQGLWLRQV�DWWDFKHG�WR�H[WUDFWLRQ���
�
7KH�REMHFWLYH�RI�JUDYHO�PDQDJHPHQW�LQ�2WDJR�LV�XVXDOO\�VXVWDLQDEOH�JUDYHO�H[WUDFWLRQ��UDWKHU�
WKDQ�IORRG�SURWHFWLRQ��ZLWK�WKH�H[FHSWLRQ�RI�ULYHUV�VXFK�DV�WKH�0DQXKHULNLD�ZKHUH�WKHUH�DUH�
LVVXHV�RI�LQFUHDVHG�VHGLPHQWDWLRQ�DQG�IORRGLQJ�FDXVHG�E\�EDFNZDWHU�HIIHFWV�IURP�
VHGLPHQWDWLRQ�LQ�GDPV��-RKQVWRQH��������,I�FURVV�VHFWLRQ�PRQLWRULQJ�RU�LQWHUSUHWDWLRQ�RI�WKH�
ULYHU�PRUSKRORJ\�LQGLFDWHV�D�ULYHUEHG�LV�GHJUDGLQJ�DQG�RU�WKH�ULYHU�EDQNV�DUH�HURGLQJ��JUDYHO�
H[WUDFWLRQ�LV�UHGXFHG�RU�KDOWHG�XQWLO�IXWXUH�DQDO\VLV�GHPRQVWUDWHV�WKDW�IXUWKHU�H[WUDFWLRQ�LV�
VXVWDLQDEOH��,Q�FDWFKPHQWV�RQ�WKH�QRUWKHDVW�FRDVW�RI�2WDJR��JUDYHO�H[WUDFWLRQ�YROXPHV�DUH�
VPDOO�EHFDXVH�WKH�UDWHV�RI�JUDYHO�SURGXFWLRQ�DQG�WUDQVSRUW�DUH�WRR�ORZ�WR�FRQWULEXWH�PXFK�EHG�
PDWHULDO�WR�WKH�ULYHU��+RZHYHU��LQ�PDQ\�FDWFKPHQWV�RI�ZHVWHUQ�2WDJR�WKHUH�FDQ�EH�ODUJH�
YROXPHV�RI�JUDYHO�LQSXW�WR�WKH�FKDQQHO�GXULQJ�PDMRU�IORRG�HYHQWV�DQG�H[WUDFWLRQ�YROXPHV�PD\�
EH�LQFUHDVHG�IROORZLQJ�IORRG�HYHQWV��,Q�D�IHZ�ZHVWHUQ�2WDJR�ULYHUV��H�J���5HHV��6KRWRYHU��
'DUW��WKH�YROXPH�RI�JUDYHO�GHOLYHUHG�IURP�WKH�FDWFKPHQW�LV�JUHDWHU�WKDQ�LV�H[WUDFWHG�IURP�WKH�
ULYHU��KRZHYHU��WKHVH�VLWHV�DUH�JHQHUDOO\�WRR�LVRODWHG�WR�EHFRPH�PDMRU�VRXUFHV�RI�FRQVWUXFWLRQ�
JUDYHO�IRU�WKH�2WDJR�5HJLRQ��
�
7R�GHWHUPLQH�ZKHWKHU�JUDYHO�H[WUDFWLRQ�LV�VXVWDLQDEOH�UHTXLUHV�PRQLWRULQJ�RI�JUDYHO�
H[WUDFWLRQ�UDWHV��DV�RXWOLQHG�DERYH���FKDQJHV�LQ�WKH�JUDYHO�EXGJHW�RI�ULYHUV�IURP�ZKLFK�JUDYHO�
LV�WDNHQ��DQG�DVVHVVPHQW�RI�LPSDFWV�RI�JUDYHO�H[WUDFWLRQ�RQ�ULYHU�DQG�ULSDULDQ�KDELWDW��25&�
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DFFHSWV�WKDW�PHDVXULQJ�DOO�WKH�WHUPV�LQ�D�ULYHU�JUDYHO�EXGJHW�GLUHFWO\�LV�QRW�SUDFWLFDEOH�
�-HVVLFD�%HOO�SHUV��FRPP��-XQH�������DQG��DV�D�SUR[\�25&�XVHV�WKH�FKDQJHV�WKDW�WDNH�SODFH�
RYHU�WLPH�LQ�WKH�PHDQ�EHG�OHYHO�LQ�WKH�DFWLYH�FKDQQHO�DQG�WKH�WKDOZHJ��6KRUW�WHUP��VKRUWHU�
WKDQ�GHFDGHV��FKDQJHV�LQ�ULYHUEHG�DQG�EDQNV�DUH�GHWHUPLQHG�E\�UHSHDW�FURVV�VHFWLRQ�
VXUYH\LQJ�WR�LQGLFDWH�ZKHWKHU�WKH�ULYHU�KDV�DJJUDGHG�RU�GHJUDGHG�LWV�EHG�DQG�ZKHWKHU�QHW�
EDQN�HURVLRQ�LV�WDNLQJ�SODFH��+RZHYHU��WKH\�UHFRJQLVH�WKDW�FURVV�VHFWLRQ�VXUYH\V�UHYHDO�RQO\�
JURVV�FKDQJHV�WKDW�KDYH�WDNHQ�SODFH�EHWZHHQ�VXUYH\V�DQG�WKDW�WKHUH�PD\�EH�VKRUW�WHUP�
FKDQJHV�LQ�ULYHU�PRUSKRORJ\�LQ�WKH�LQWHUYHQLQJ�SHULRG��7KH�LQWHUSUHWDWLRQ�RI�FURVV�VHFWLRQV�LV�
VXSSOHPHQWHG�E\�VLWH�YLVLWV�PDGH�WR�HDFK�FURVV�VHFWLRQ�DURXQG�WKH�WLPH�RI�VXUYH\LQJ�WR�
EURDGO\�DVVHVV�XSVWUHDP�DQG�GRZQVWUHDP�FKDQJHV��7KH�PRUSKRORJ\�RI�WKH�ULYHUEHG��EDQNV�
DQG�IORRGSODLQ�PD\�LQGLFDWH�ZKHWKHU�VXIILFLHQW�JUDYHO�LV�DYDLODEOH�WR�VXVWDLQ�JUDYHO�H[WUDFWLRQ��
7KH�YHUWLFDO�DEDQGRQPHQW�RI�VWUXFWXUHV�VXFK�DV�EULGJHV�RU�IRUGV�LV�XVHG�WR�LQGLFDWH�
GHJUDGDWLRQ�RI�WKH�ULYHUEHG��%DQN�UHWUHDW�LV�GHGXFHG�IURP�WKH�RXWIODQNLQJ�RI�ULYHU�PDUJLQ�
WUHHV�DQG�WKH�H[SRVXUH�RI�WKHLU�URRW�V\VWHPV�E\�IOXYLDO�HURVLRQ��,QIRUPDWLRQ�PD\�DOVR�EH�
REWDLQHG�IURP�D�VHULHV�RI�DHULDO�RU�REOLTXH�SKRWRJUDSKV�WDNHQ�RYHU�VHYHUDO�\HDUV��7KH�JUDLQ�
VL]H�RI�VHGLPHQWV�DW�H[WUDFWLRQ�VLWHV�LV�XVHG�WR�LQGLFDWH�WKH�HIIHFWV�RI�JUDYHO�H[WUDFWLRQ�WKDW�
VHOHFWV�RQO\�D�SDUWLFXODU�FRKRUW�RI�JUDLQ�VL]HV��,Q�WKHVH�FDVHV��D�WUDLQHG�ULYHU�HQJLQHHU�RU�IOXYLDO�
JHRPRUSKRORJLVW�LV�XVHG�WR�LQWHUSUHW�WKH�LQIRUPDWLRQ��,Q�ULYHUV�VXFK�DV�WKH�&OXWKD��ZKHUH�LW�LV�
SUDFWLFDOO\�GLIILFXOW�WR�VXUYH\�FURVV�VHFWLRQV�RI�WKH�FKDQQHO��RU�ZKHUH�FKDQJHV�DUH�WDNLQJ�SODFH�
RYHU�DQ�H[WUHPHO\�ORQJ�SHULRG�RI�WLPH��LW�PD\�EH�QHFHVVDU\�WR�DVVHVV�WKH�UDWH�RI�JUDYHO�
WUDQVSRUW�LQ�WKH�ULYHU�GLUHFWO\��$�YDULHW\�RI�PHWKRGV�DUH�XVHG�WR�GR�WKLV��LQFOXGLQJ�GLUHFW�
SDUWLFOH�PRQLWRULQJ�DQG�PRGHOOLQJ�RI�VHGLPHQW�WUDQVSRUW��
�
0RQLWRULQJ�WKH�GLUHFW�LPSDFW�RI�JUDYHO�H[WUDFWLRQ�RQ�ULYHU�ELRWD�KDV�QRW�WDNHQ�SODFH�LQ�DQ\�
ULYHU�LQ�2WDJR�WR�GDWH��DOWKRXJK�VXFK�VWXGLHV�DUH�SODQQHG�IRU�WKH�.DXUX�5LYHU��-HVVLFD�%HOO�
SHUV��FRPP��-XQH��������:KHQ�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�DQG�RU�)LVK�DQG�*DPH�
FRXQFLOV�PDNH�UHFRPPHQGDWLRQV�RQ�UHVWULFWLQJ�WKH�PRQWKV�LQ�ZKLFK�JUDYHO�PD\�EH�H[WUDFWHG�
IRU�WKH�SURWHFWLRQ�RI�ELRWD��WKHVH�DUH�XVXDOO\�LQFOXGHG�DV�FRQGLWLRQV�LQ�WKH�FRQVHQW��7KH�PDLQ�
DUHDV�RI�FRQFHUQ�IRU�WKH�LPSDFW�RI�JUDYHO�H[WUDFWLRQ�RQ�ELRWD�DUH��WURXW�VSDZQLQJ��QDWLYH�ILVK�
VSDZQLQJ�DQG�PLJUDWLRQ��QHVWLQJ�ELUGV��DQG�ZHHG�FRQWURO��
�
���� *UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO�
�
&URVV�VHFWLRQ�VXUYH\V�DUH�WKH�SULPDU\�WRRO�XVHG�E\�*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO�
�*:5&��IRU�EHG�OHYHO�PRQLWRULQJ��7KUHH�PDLQ�ULYHUV�DUH�PRQLWRUHG�±�WKH�+XWW��2WDNL�DQG�
:DLNDQDH�5LYHUV�±�ZLWK�OLPLWHG�VXUYH\LQJ�RQ�RWKHU�ULYHUV��7KHVH�WKUHH�ULYHUV�DUH�VWHHS�
DOOXYLDO�ULYHUV�GUDLQLQJ�IURP�WKH�7DUDUXD�5DQJHV�DQG�FDUU\LQJ�UHODWLYHO\�KLJK�JUDYHO�ORDGV���
�
2Q�WKH�+XWW�5LYHU�WKHUH�DUH�����FURVV�VHFWLRQV�RYHU�D�ULYHU�OHQJWK�RI������NP��ZLWK�DQ�DYHUDJH�
VSDFLQJ�RI�����P��2Q�WKH�2WDNL�5LYHU�WKHUH�DUH�����FURVV�VHFWLRQV�RYHU�D�ULYHU�OHQJWK�RI������
NP��ZLWK�DQ�DYHUDJH�VSDFLQJ�RI�����P��2Q�WKH�:DLNDQDH�5LYHU�WKHUH�DUH����FURVV�VHFWLRQV�
RYHU�D�ULYHU�OHQJWK�RI�����NP��ZLWK�DQ�DYHUDJH�VSDFLQJ�RI�����P��2Q�DOO�WKUHH�ULYHUV�WKH�
SULPDU\�GULYHU�IRU�WKH�VXUYH\V�LV�PDQDJHPHQW�RI�IORRG�ULVN��ZLWK�JUDYHO�H[WUDFWLRQ�XVHG�WR�
PDQDJH�EHG�OHYHOV�ZLWKLQ�GHILQHG�OLPLWV�WR�PDLQWDLQ�IORRG�FRQYH\DQFH�FDSDFLW\���
�
7KH�+XWW�5LYHU�KDV�D�YHU\�H[WHQVLYH�FURVV�VHFWLRQ�VXUYH\�UHFRUG��&URVV�VHFWLRQ�VXUYH\V�RI�WKH�
+XWW�ULYHU�DUH�QRZ�FDUULHG�RXW�HYHU\���\HDUV��RU�IROORZLQJ�D�PDMRU�IORRG�HYHQW��!���\HDU�
UHWXUQ�SHULRG���DV�SDUW�RI�WKH�+XWW�5LYHU�)ORRGSODLQ�0DQDJHPHQW�3ODQ��+5)03���&RPSOHWH�
VXUYH\V�ZHUH�GRQH�LQ�������������������DQG�������$�SDUWLDO�VXUYH\�ZDV�FRPSOHWHG�LQ�������
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IROORZLQJ�WKH�-DQXDU\������IORRG�HYHQW��%HIRUH�WKH�+5)03��FURVV�VHFWLRQ�GDWD�ZDV�REWDLQHG�
RQ�DQ�LUUHJXODU�EDVLV�LQFOXGLQJ��
PLQRU�VXUYH\V�EHWZHHQ�WKH�PRXWK�DQG�0HOOLQJ�EULGJH�LQ�������������������������������������
DQG�������
H[WHQVLYH�VXUYH\V�DIWHU�D�ODUJH�IORRG�LQ�������
PLQRU�VXUYH\V�LQ�����������±��������������������±����DQG�����±����
,Q������WKH�:HOOLQJWRQ�5HJLRQDO�:DWHU�%RDUG�HVWDEOLVKHG����SHUPDQHQW�FURVV�VHFWLRQV�DW�
DSSUR[LPDWHO\�����P�LQWHUYDOV�H[WHQGLQJ�IURP�WKH�PRXWK�WR�7H�0DUXD��7KHVH�ZHUH�VXUYH\HG�
LQ������������DQG�������DQG�SDUWLDO�VXUYH\V�ZHUH�FDUULHG�RXW�LQ�����±��������±���DQG�������
%HWZHHQ������DQG������WKH�ILUVW�IXOO�VXUYH\�RI�WKH�+XWW�5LYHU�ZDV�XQGHUWDNHQ�XVLQJ�WKH�
FRPSOHWH�����FURVV�VHFWLRQV���
�
7KH�2WDNL�5LYHU�DOVR�KDV�D�YHU\�H[WHQVLYH�FURVV�VHFWLRQ�VXUYH\�UHFRUG��&URVV�VHFWLRQ�VXUYH\V�
RI�WKH�2WDNL�ULYHU�DUH�QRZ�GRQH�HYHU\���\HDUV��RU�IROORZLQJ�D�PDMRU�IORRG�HYHQW��!���\HDU�
UHWXUQ�SHULRG���DV�SDUW�RI�WKH�2WDNL�5LYHU�)ORRGSODLQ�0DQDJHPHQW�3ODQ��&RPSOHWH�VXUYH\V�
ZHUH�GRQH�LQ�������������������DQG�������3UHYLRXVO\�WKH�0DQDZDWX�&DWFKPHQW�%RDUG�KDG�
FRPSOHWHG�PDQ\�FURVV�VHFWLRQ�VXUYH\V�RI�WKH�2WDNL�ULYHU��LQFOXGLQJ�IXOO�RU�SDUWLDO�VXUYH\V�LQ�
������������������������������������������DQG�������%URXJKDP�	�0F/HQQDQ��������
6LPLODUO\��WKH�:DLNDQDH�5LYHU�KDV�D�UHFHQW�FURVV�VHFWLRQ�VXUYH\�UHFRUG�ZLWK�VXUYH\V�FDUULHG�
RXW�HYHU\���\HDUV��RU�IROORZLQJ�D�PDMRU�IORRG�HYHQW��!���\HDU�UHWXUQ�SHULRG���DV�SDUW�RI�WKH�
:DLNDQDH�5LYHU�)ORRGSODLQ�0DQDJHPHQW�3ODQ��6XUYH\V�ZHUH�FDUULHG�RXW�LQ�������������������
DQG��������
�
5,&2'$�ZDV�SUHYLRXVO\�XVHG�IRU�DQDO\VLQJ�WKH�GDWD�EXW�+LOOWRS�6RIWZDUH�LV�QRZ�XVHG�WR�
FDOFXODWH�PHDQ�EHG�OHYHOV�DQG�FDOFXODWH�JUDYHO�YROXPH�FKDQJHV��XVLQJ�WKH�HQG�DUHD�PHWKRG���
&RPSUHKHQVLYH�UHSRUWV�FRPSLOLQJ�WKH�VXUYH\�GDWD�DQG�GHWDLOLQJ�WKH�UHVXOWV�RI�EHG�OHYHO�DQG�
JUDYHO�YROXPH�FDOFXODWLRQV�DUH�SURGXFHG��H�J���%RUUHU�������.KDQDP�	�&DPSEHOO�������
&DPSEHOO�	�.KDQDP��������7KH�LQIORZ�RI�JUDYHO�LQWR�WKH�PRQLWRUHG�UHDFKHV�LV�LQIHUUHG�IURP�
WKH�YROXPHWULF�FKDQJH�RI�EHG�OHYHOV��WKH�YROXPH�RI�ODWHUDO�HURVLRQ�DQG�H[WUDFWLRQ�TXDQWLWLHV�
XVLQJ�WKH�PRUSKRORJLFDO�EXGJHWLQJ�DSSURDFK�EDVHG�RQ�FRQVHUYDWLRQ�RI�YROXPH��%DVKHU��������
*UDYHO�H[WUDFWLRQ�LV�PRQLWRUHG�IURP�RSHUDWRU¶V�UHWXUQV��
�
7KH�WKUHH�PDLQ�ULYHUV�KDYH�D�UROOLQJ�SURJUDPPH�RI�VXUYH\V�VFKHGXOHG�HYHU\���\HDUV�WR�
PRQLWRU�ORQJ�WHUP�WUHQGV��6KRUW�WHUP�IOXFWXDWLRQV�DUH�PRQLWRUHG�IROORZLQJ�VLJQLILFDQW�IORRG�
HYHQWV��$�PHHWLQJ�LV�KHOG�EHWZHHQ�&RQVHQWV�0DQDJHPHQW�DQG�2SHUDWLRQV��ULYHU�HQJLQHHUV��
HDFK�\HDU�WR�GHWHUPLQH�ZKLFK�ULYHUV�WR�VXUYH\�EDVHG�RQ��
WKH�H[WHQW�RI�JUDYHO�H[WUDFWLRQ��LI�ODUJH�YROXPHV�DUH�EHLQJ�H[WUDFWHG�WKHQ�VXUYH\V�ZRXOG�EH�
XQGHUWDNHQ�HYHU\�\HDU���
WKH�VHQVLWLYLW\�RI�WKH�UHDFK��LI�EHG�OHYHOV�DUH�GHJUDGLQJ�WKHQ�VXUYH\V�ZRXOG�EH�XQGHUWDNHQ�
HYHU\�\HDU���
WKH�SUHVHQFH�RI�VHQVLWLYH�LQIUDVWUXFWXUH��H�J���EULGJHV��ZDWHU�LQWDNHV���
2Q�RWKHU�ORZHU�SULRULW\�ULYHUV��D�UHYROYLQJ�SURJUDPPH�UHVXOWV�LQ�VXUYH\V�HYHU\���WR���\HDUV��
*:5&�EHOLHYHV�WKH�IXOO���\HDUO\�FURVV�VHFWLRQ�VXUYH\V��ZLWK�OLPLWHG�UHVXUYH\�IROORZLQJ�
PDMRU�IORRG�HYHQWV��SURYLGHV�DQ�RSWLPDO�OHYHO�RI�PRQLWRULQJ��-��&R[��SHUV��FRPP��0DUFK�
������E\�LGHQWLI\LQJ�WKH�SUREOHP�DUHDV�LQ�WKH�ULYHUV���
�
,Q�DGGLWLRQ��WKH�WKUHH�PDLQ�ULYHUV�DUH�IORZQ�ELHQQLDOO\�DOORZLQJ�OLPLWHG�PRQLWRULQJ�RI�ULYHU�
PRUSKRORJ\��VXFK�DV�FKDQJHV�LQ�WKH�PHDQGHU�SDWWHUQ�DQG�WKH�QXPEHU�RI�SRROV�DQG�ULIIOHV��
/,'$5�KDV�EHHQ�FRQVLGHUHG�DV�DQ�DOWHUQDWLYH�WR�FURVV�VHFWLRQ�VXUYH\V�EXW�LV�QRW�FRQVLGHUHG�
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DSSURSULDWH�DW�SUHVHQW�EHFDXVH�RI�FRVW�DQG�LQDELOLW\�WR�XVH�LW�ZLWKLQ�WKH�ZHWWHG�FKDQQHO��-��
&R[��SHUV��FRPP��0DUFK���������
�
���� +RUL]RQV�0:�
�
+RUL]RQV�0:�XVH�FURVV�VHFWLRQ�VXUYH\V�DV�WKHLU�SULPDU\�WRRO�IRU�EHG�OHYHO�PRQLWRULQJ�DQG�
PDQDJLQJ�JUDYHO�H[WUDFWLRQ��0DQ\�RI�WKH�ULYHUV�LQ�WKH�0DQDZDWX�UHJLRQ�FDUU\�DQG�GHSRVLW�
ODUJH�JUDYHO�ORDGV�DQG�WKH�SULPDU\�UHDVRQ�IRU�PDQDJLQJ�JUDYHO�H[WUDFWLRQ�LV�WR�PDLQWDLQ�IORRG�
FRQYH\DQFH�FDSDFLW\�LQ�DJJUDGLQJ�ULYHU�EHGV��$��%HYHULGJH��SHUV��FRPP��$SULO��������
SDUWLFXODUO\�LQ�WKH�VRXWK�HDVW�5XDKLQH�VWUHDPV��ORZHU�5DQJLWLNHL��3RKDQJLQD�DQG�.DZKDWDX�
5LYHUV��([WUDFWLRQ�LV�GLUHFWHG�WR�WKRVH�DUHDV�ZKHUH�JUDYHO�GHSRVLWLRQ�LV�DIIHFWLQJ�IORRG�FRQWURO�
VWUXFWXUHV��+RZHYHU��WKHUH�DUH�DOVR�SDUWV�RI�ULYHUV�ZKHUH�GHPDQG�IRU�JUDYHO�LV�JUHDWHU�WKDQ�
VXSSO\�DQG�WLJKW�UHVWULFWLRQV�RQ�JUDYHO�H[WUDFWLRQ�KDYH�EHHQ�LPSRVHG��ORZHU�0DQDZDWX��
2URXD��0DQJDWDLQRND��2KDX��PLGGOH�5DQJLWLNHL����
�
7KHUH�DUH�FURVV�VHFWLRQ�QHWZRUNV�RQ�DOO�WKH�ODUJHU�ULYHUV�WKDW�KDYH�IORRG�FRQWURO�VFKHPHV�
�ORZHU�DQG�XSSHU�0DQDZDWX��5DQJLWLNHL��XSSHU�:KDQJDQXL��3RKDQJLQD��2KDX��0DQJDWDLQRND��
VWUHDPV�GUDLQLQJ�WKH�VRXWK�HDVW�5XDKLQHV���7KH�ORZHU�0DQDZDWX�KDV����FURVV�VHFWLRQV�RYHU�D�
���NP�UHDFK��DYHUDJH�VSDFLQJ�F������P���WKH�5DQJLWLNHL�5LYHU�KDV�����FURVV�VHFWLRQV�EHWZHHQ�
WKH�VHD�DQG�5HZD��F�����NP��VSDFHG�DW����±����P���DQG�WKH�8SSHU�:KDQJDQXL�KDV����FURVV�
VHFWLRQV�DW�VHPL�UHJXODU�LQWHUYDOV�RYHU�D����NP�OHQJWK��F������P�VSDFLQJ���&URVV�VHFWLRQV�RQ�
PRVW�ULYHUV�DUH�VSDFHG�DW����±�����P��$��%HYHULGJH��SHUV��FRPP��$SULO���������
�
7KH�IUHTXHQF\�RI�VXUYH\V�DQG�OHQJWK�RI�UHFRUG�LV�KLJKO\�YDULDEOH��7KH�ORZHU�0DQDZDWX�ZDV�
ILUVW�VXUYH\HG�LQ�WKH�����V�EXW�PRVW�FRPSUHKHQVLYHO\�VXUYH\HG�LQ�������������������������
�����������DQG������������ZDV�WKH�RQO\�\HDU�WKDW�DOO�FURVV�VHFWLRQV�ZHUH�VXUYH\HG��:HEE\�HW�
DO���������2Q�PRVW�ULYHUV�WKH�FURVV�VHFWLRQ�VXUYH\�GDWD�H[WHQGV�EDFN�WR�WKH�����V��7KH�
5DQJLWLNHL�5LYHU�ZDV�VXUYH\HG�LQ�����������������������������������������±����7KH�8SSHU�
:KDQJDQXL�ZDV�VXUYH\HG�LQ������������DQG�������&XUUHQWO\�PRVW�VXUYH\V�DUH�LQ�UHVSRQVH�WR�
IORRG�FRQWURO�VFKHPH�UHYLHZV�DQG�DUH�XVXDOO\�HYHU\����\HDUV�RQ�PDMRU�ULYHUV�DQG���±���\HDUV�
RQ�PLQRU�ULYHUV��$��%HYHULGJH��SHUV��FRPP��$SULO��������6XUYH\V�DUH�FDUULHG�RXW�PRUH�
IUHTXHQWO\�LQ�UHVSRQVH�WR�VLJQLILFDQW�IORRG�HYHQWV��!���\HDU�UHFXUUHQFH�LQWHUYDO�����
�
5,&2'$�XVHG�WR�EH�XVHG�WR�FDOFXODWH�EHG�OHYHOV�DQG�YROXPH�FKDQJHV��H�J���+RUL]RQV�0:�
����D���EXW�FXUUHQWO\�+LOOWRS�6RIWZDUH�LV�XVHG�IRU�WKLV�SXUSRVH��H�J���:HEE\�HW�DO���������
*UDYHO�WUDQVSRUW�LV�HVWLPDWHG�XVLQJ�PRUSKRORJLFDO�EXGJHWLQJ�EDVHG�RQ�EHG�OHYHO�WUHQGV�DQG�
JUDYHO�H[WUDFWLRQ��DQG�VRPHWLPHV�LQFRUSRUDWLQJ�DEUDVLRQ�ORVVHV��:HEE\�HW�DO���������*UDYHO�
H[WUDFWLRQ�LV�HVWLPDWHG�IURP�FRQWUDFWRU¶V�UHWXUQV��ZKLFK�LQ�WKH�SDVW�DUH�EHOLHYHG�WR�KDYH�
XQGHUHVWLPDWHG�H[WUDFWHG�YROXPHV��$W�SUHVHQW�PRQWKO\�JUDYHO�H[WUDFWLRQ�UHWXUQV�DUH�UHTXLUHG�
DV�SDUW�RI�WKH�UHVRXUFH�FRQVHQWV�IRU�H[WUDFWLRQ��$EUDVLRQ�ORVVHV�IURP�EHG�PDWHULDO�WUDQVSRUW�
KDYH�EHHQ�HVWLPDWHG�E\�PRGHOOLQJ�VHGLPHQW�WUDQVSRUW�UDWH�XVLQJ�D�QXPEHU�RI�GLIIHUHQW�
WUDQVSRUW�IRUPXODH�DQG�WKHQ�DSSO\LQJ�DQ�DEUDVLRQ�FRHIILFLHQW�IRU�JUH\ZDFNH��+RUL]RQV�0:�
����E��:HEE\�HW�DO����������
�
%HGORDG�WUDQVSRUW�IRUPXODH�KDYH�DOVR�EHHQ�XVHG�WR�HVWLPDWH�JUDYHO�WUDQVSRUW�UDWH�DQG�SURYLGH�
DQ�LQGHSHQGHQW�HVWLPDWH�RI�WKH�OLNHO\�OLPLWV�WR�WUDQVSRUW�UDWH��)RU�H[DPSOH��WKH�0H\HU�3HWHU�
DQG�0XOOHU��(QJHOXQG�DQG�+DQVHQ��DQG�(LQVWHLQ�DQG�%URZQ�IRUPXODH�ZHUH�XVHG�LQ�WKH�XSSHU�
0DQDZDWX�WR�SURYLGH�HVWLPDWHV�RI�JUDYHO�WUDQVSRUW�UDWH��+RUL]RQV�0:�����E���6RPH�UHSRUWV�
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SURYLGH�HVWLPDWHV�RI�ORQJ�WHUP�JUDYHO�VXSSO\�EXW�LW�LV�QRW�FOHDU�KRZ�WKH\�DUH�GHULYHG��H�J���
+RUL]RQV�0:�����D���
�
,Q�DGGLWLRQ��+RUL]RQV�VWDII�XVH�DHULDO�SKRWRV�WR�LQWHUSUHW�VKLIWV�LQ�FKDQQHO�SRVLWLRQ�DQG�
FKDQJHV�LQ�FKDQQHO�PRUSKRORJ\��DQG�WR�LGHQWLI\�DUHDV�ZLWK�JUDYHO�EHDFKHV���
�
+RUL]RQV�VWDII�DUH�FRQILGHQW�WKDW�WKH�FXUUHQW�PRQLWRULQJ��DORQJ�ZLWK�ORFDO�NQRZOHGJH�RI�WKH�
ULYHUV�E\�VWDII��LV�VXIILFLHQWO\�UREXVW�WR�PDQDJH�DGHTXDWHO\�ERWK�JUDYHO�UHVRXUFH�DQG�IORRG�
PDQDJHPHQW�SUREOHPV��$��%HYHULGJH��SHUV��FRPP��$SULO��������7KH\�DUH�QRW�FRQVLGHULQJ�DQ\�
PDMRU�FKDQJHV�WR�WKH�FURVV�VHFWLRQ�QHWZRUN��DQG�HQYLVDJH�FRQWLQXLQJ�XVH�RI�FURVV�VHFWLRQ�
EDVHG�DQDO\VLV�DV�WKH�SULPDU\�WRRO�IRU�PDQDJLQJ�JUDYHO�H[WUDFWLRQ��VXSSRUWHG�E\�DLU�SKRWR�
LQWHUSUHWDWLRQ�DQG�*36�VXUYH\V�RI�NH\�VLWHV���
�

��� &RQFOXVLRQV�

�
$OO�IRXU�UHJLRQDO�FRXQFLOV�XVH�ULYHU�FURVV�VHFWLRQ�VXUYH\V�DV�WKH�FKLHI�WRRO�IRU�PRQLWRULQJ�EHG�
OHYHO�FKDQJHV�LQ�WKHLU�ULYHUV��&URVV�VHFWLRQ�GDWD�DUH�VXSSOHPHQWHG�E\�DHULDO�SKRWR�
LQWHUSUHWDWLRQ�DQG�VLWH�YLVLWV�WR�DVVHVV�FKDQQHO�EHKDYLRXU��$OO�WKH�FRXQFLOV�KDYH�LQKHULWHG�
FURVV�VHFWLRQ�QHWZRUNV�HVWDEOLVKHG�IURP�WKH�����V�WR�����V��7KHVH�QHWZRUNV�ZHUH�HVWDEOLVKHG�
IRU�IORRG�PDQDJHPHQW�SXUSRVHV�DQG�KDYH�D�FURVV�VHFWLRQ�VSDFLQJ�WKDW�ZDV�GHYHORSHG�IRU�WKLV�
SXUSRVH��KRZHYHU�WKH\�DUH�UHJDUGHG�DV�VXLWDEOH�IRU�PDQDJLQJ�JUDYHO�H[WUDFWLRQ��7KH�
IUHTXHQF\�RI�VXUYH\�LV�KLJKO\�YDULDEOH�EXW�KDV�WHQGHG�WR�EHFRPH�ERWK�PRUH�IUHTXHQW�LQ�UHFHQW�
\HDUV�DQG�WR�EH�EHWWHU�DGMXVWHG�WR�H[WUDFWLRQ�SUHVVXUH�LQ�DQ\�ULYHU��$�QXPEHU�RI�WKH�FRXQFLOV�
DGRSW�D�WZR�WLHUHG�DSSURDFK�RI�KDYLQJ�UHJXODU�VXUYH\V�VXSSOHPHQWHG�E\�VXUYH\V�DIWHU�
VLJQLILFDQW�IORRG�HYHQWV�WKDW�FRQWULEXWH�ODUJH�YROXPHV�RI�JUDYHO��*UDYHO�H[WUDFWLRQ�LV�
HVWLPDWHG�IURP�UHWXUQV�SURYLGHG�E\�FRQWUDFWRUV��JHQHUDOO\�RQ�D�PRQWKO\�WR���PRQWKO\�EDVLV���
�
7KH�FURVV�VHFWLRQ�GDWD�DQG�JUDYHO�H[WUDFWLRQ�UHWXUQV�DUH�XVHG�DV�WKH�EDVLV�IRU�HVWLPDWLQJ�JUDYHO�
WUDQVSRUW�XVLQJ�WKH�PRUSKRORJLFDO�EXGJHWLQJ�DSSURDFK��*:5&�DQG�+RUL]RQV�0:�DOVR�XVH�
VHGLPHQW�WUDQVSRUW�IRUPXODH�WR�SURYLGH�DQ�LQGHSHQGHQW�HVWLPDWH�RI�JUDYHO�WUDQVSRUW�UDWH��
�
0RVW�FRXQFLOV�DUH�XVLQJ�EHDFK�VNLPPLQJ�IURP�WKH�DFWLYH�FKDQQHO�DV�WKH�SULPDU\�VRXUFH�RI�
JUDYHO��EXW�(6�KDYH�PRYHG�DZD\�IURP�D�UHOLDQFH�RQ�VRXUFHV�ZLWKLQ�WKH�DFWLYH�FKDQQHO�WR�
XVLQJ�IORRGSODLQ�VRXUFHV�WKDW�DOVR�SURYLGH�ELRGLYHUVLW\�HQKDQFHPHQW�RSSRUWXQLWLHV��
�

��� 5HFRPPHQGDWLRQV�

�
•� 6XVWDLQDEOH�PDQDJHPHQW�RI�WKH�JUDYHO�UHVRXUFH�UHTXLUHV�WKH�V\VWHPDWLF�FROOHFWLRQ�RI�

PHDVXUHPHQWV�RI�WKH�WUHQGV�LQ�EHG�OHYHOV��JUDYHO�GHSRVLWLRQ�DQG�H[FDYDWLRQ�UDWH�GDWD�RYHU�
WLPH��7KHVH�GDWD�FDQ�EH�XVHG�WR�VHW�DQG�DGMXVW�H[WUDFWLRQ�OHYHOV�DFFRUGLQJ�WR�JUDYHO�
VXSSO\��,Q�WKH�ULYHUV�RI�7DVPDQ�'LVWULFW�WKDW�W\SLFDOO\�GR�QRW�KDYH�ODUJH�QDWXUDO�GHSRVLWLRQ�
]RQHV�WKHUH�LV�D�QHHG�WR�DVVHVV�WKH�SURSRUWLRQ�RI�JUDYHO�VXSSO\�WKDW�FDQ�EH�VXVWDLQDEO\�
KDUYHVWHG�ZLWKRXW�KDYLQJ�VLJQLILFDQW�LQ�VWUHDP�DQG�GRZQVWUHDP�HIIHFWV��
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•� �
•� )RU�7DVPDQ�'LVWULFW�D�WZR�WLHUHG�DSSURDFK�WR�EHG�OHYHO�GDWD�FROOHFWLRQ�PD\�EH�

DSSURSULDWH��ZLWK�UROOLQJ�SURJUDPPHV�RI�UHJXODU�VXUYH\V��HYHU\��±��\HDUV��DV�DW�SUHVHQW��
VXSSOHPHQWHG�E\�VXUYH\V�DIWHU�VLJQLILFDQW�IORRG�HYHQWV��

•� �
•� $Q�DOWHUQDWLYH�WR�WKH�UHJXODU�FURVV�VHFWLRQ�VXUYH\V�ZRXOG�EH�WR�EHWWHU�HVWDEOLVK�JUDYHO�IOX[�

WKURXJK�VKRUW�WHUP�LQYHVWLJDWLRQV�LQYROYLQJ�D�FRPELQDWLRQ�RI�ILHOG�PHDVXUHPHQW�DQG�
PRGHOOLQJ�RI�JUDYHO�WUDQVSRUW��3UHVHQWO\�GLJLWDO�SKRWRJUDPPHWU\�RU�*36�DUH�WKH�PRVW�
FRVW�HIIHFWLYH�RSWLRQV�IRU�REWDLQLQJ�VXFK�GDWD��7KHUH�LV�D�FOHDU�QHHG�WR�FRQVLGHU�/,'$5�LQ�
WKH�IXWXUH�DV�WKH�FRVW�GHFUHDVHV�DQG�FRPELQHG�WHUUHVWULDO�DQG�EDWK\PHWULF�/,'$5�
EHFRPHV�DYDLODEOH��6XFK�LQYHVWLJDWLRQV�FRXOG�KHOS�HVWDEOLVK�DQ�DYHUDJH�VXVWDLQDEOH�JUDYHO�
VXSSO\�WKDW�PLJKW�EH�DGMXVWHG�IROORZLQJ�ODUJH�IORRG�HYHQWV��

•� �
•� 7'&�VKRXOG�UHYLHZ�WKH�(6�H[SHULHQFH��E\�PRYLQJ�DZD\�IURP�D�UHOLDQFH�RQ�DFWLYH�

FKDQQHO�JUDYHO�VRXUFHV�WR�XVLQJ�IORRGSODLQ�VRXUFHV�WKDW�SURYLGH�ELRGLYHUVLW\�HQKDQFHPHQW�
RSSRUWXQLWLHV��

�

��� $FNQRZOHGJHPHQWV�

�
7KDQNV�WR�6WHSKHQ�6ZDEH\��-HVVLFD�%HOO��2WDJR�5HJLRQDO�&RXQFLO���1RHO�+LQWRQ��6XH�6FRWW��
6KDURQ�'LEEHQ��6RXWKODQG�5HJLRQDO�&RXQFLO���-DFN\�&R[��*UHDWHU�:HOOLQJWRQ�5HJLRQDO�
&RXQFLO���DQG�$OLVWDLU�%HYHULGJH��+RUL]RQV�0:��IRU�VXSSO\LQJ�PXFK�RI�WKH�LQIRUPDWLRQ�XVHG�
LQ�WKLV�UHSRUW��$QGUHZ�)HQHPRU�DQG�$QQH�$XVWLQ�UHYLHZHG�HDUOLHU�GUDIWV�RI�WKH�UHSRUW��,�WKDQN�
7DVPDQ�'LVWULFW�&RXQFLO�IRU�WKH�RSSRUWXQLW\�WR�FDUU\�RXW�WKH�ZRUN��DQG�WKH�)RXQGDWLRQ�IRU�
5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\�IRU�SURYLGLQJ�IXQGLQJ�XQGHU�WKH�(QYLUROLQN�VFKHPH�
�76'&�����
�
�

��� 5HIHUHQFHV�

�
%DVKHU�/5�������0RQLWRULQJ�RI�ULYHUEHG�VWDELOLW\�DQG�PRUSKRORJ\�E\�UHJLRQDO�FRXQFLOV�LQ�

1HZ�=HDODQG��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������
%RUUHU�6�������+XWW�5LYHU�IORRGSODLQ�PDQDJHPHQW�SODQ��3XEOLFDWLRQ�1R��*:�)3�7��������

:HOOLQJWRQ��*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO��
%URXJKDP�**��0F/HQQDQ�15�������2WDNL�5LYHU�FKDQQHO�FKDQJH�DQG�JUDYHO�UHVRXUFHV��

5HSRUW�IRU�0DQDZDWX�&DWFKPHQW�%RDUG�DQG�5HJLRQDO�:DWHU�%RDUG��3DOPHUVWRQ�1RUWK��
&DPSEHOO�*$��.KDQDP�)�������:DLNDQDH�5LYHU�JUDYHO�DQDO\VLV������WR�������3XEOLFDWLRQ�

1R��*:�)3�7���������:HOOLQJWRQ��:HOOLQJWRQ�5HJLRQDO�&RXQFLO��
+RUL]RQV�5HJLRQDO�&RXQFLO�����D��5DQJLWLNHL�ULYHU�VFKHPH�UHYLHZ��QR����ILQDO�UHSRUW��

LQFRUSRUDWLQJ�DPHQGPHQWV�WR�GUDIW�UHSRUW��WKH�HFRQRPLF�DQDO\VLV��DQG�DQQH[HV�
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FRQWDLQLQJ�UHOHYDQW�FRXQFLO�DJHQGD�LWHPV��PLQXWHV�DQG�DGRSWHG�UHFRPPHQGDWLRQV��
3DOPHUVWRQ�1RUWK��+RUL]RQV�5HJLRQDO�&RXQFLO��

+RUL]RQV�5HJLRQDO�&RXQFLO�����E��8SSHU�0DQDZDWX�DQG�/RZHU�0DQJDKDR�VFKHPH�UHYLHZ��
ILQDO�UHSRUW��3DOPHUVWRQ�1RUWK��+RUL]RQV�5HJLRQDO�&RXQFLO��

+XGVRQ�+5�������$VVHVVLQJ�WKH�QHHG�IRU�D�VWXG\�RI�ULYHU�DJJUHJDWH�UHVRXUFHV�LQ�6RXWKODQG��
VHGLPHQW�VXSSO\�DQG�HQYLURQPHQWDO�FRQVLGHUDWLRQV��5HSRUW�IRU�6RXWKODQG�5HJLRQDO�
&RXQFLO��&KULVWFKXUFK��(QYLURQPHQWDO�0DQDJHPHQW�$VVRFLDWHV�/WG��

+XGVRQ�+5��0DUVKDOO�.��9HLQW�-�����D��5LYHU�PRUSKRORJ\�DQG�G\QDPLFV�LQ�WKH�$SDULPD��
0DWDXUD�DQG�2UHWL�5LYHUV��6RXWKODQG��DQ�HYDOXDWLRQ�RI�EHG�PDWHULDO�VXSSO\�DQG�HIIHFWV�
RI�JUDYHO�H[WUDFWLRQ��5HSRUW�����±���IRU�6RXWKODQG�5HJLRQDO�&RXQFLO��&KULVWFKXUFK�
(QYLURQPHQWDO�0DQDJHPHQW�$VVRFLDWHV�/WG��

+XGVRQ�+5�����E��$Q�DGDSWLYH�PDQDJHPHQW�VWUDWHJ\�IRU�HQYLURQPHQWDOO\�VHQVLWLYH�
DJJUHJDWH�PDQDJHPHQW�LQ�KLJK�HQHUJ\�JUDYHO�EHG�ULYHUV�LQ�6RXWKODQG��5HSRUW�����±���
IRU�6RXWKODQG�5HJLRQDO�&RXQFLO��&KULVWFKXUFK��(QYLURQPHQWDO�0DQDJHPHQW�$VVRFLDWHV�
/WG��

+XGVRQ�+5��0DUVKDOO�.��:LOVRQ�5�������(IIHFWV�RI�ULYHU�DJJUHJDWH�PLQLQJ�RQ�WKH�0DWDXUD�
5LYHUV��5HSRUW�����±���IRU�6RXWKODQG�5HJLRQDO�&RXQFLO��&KULVWFKXUFK��(QYLURQPHQWDO�
0DQDJHPHQW�$VVRFLDWHV�/WG��

+XGVRQ�+5�����D��0RQLWRULQJ�UHTXLUHPHQWV�WR�HVWDEOLVK�WKH�UDWH�RI�UHSOHQLVKPHQW�RI�ULYHU�
DJJUHJDWHV�LQ�6RXWKODQG�ULYHUV��5HSRUW�����±��IRU�6RXWKODQG�5HJLRQDO�&RXQFLO��
&KULVWFKXUFK��(QYLURQPHQWDO�0DQDJHPHQW�$VVRFLDWHV�/WG��

+XGVRQ�+5�����E��0RUSKRORJLFDO�LPSDFWV�RI�ULYHU�JUDYHO�H[WUDFWLRQ��1HZ�=HDODQG�
H[DPSOHV��3RVWHU�SDSHU�WR�*UDYHO�EHG�5LYHUV�������&KULVWFKXUFK��1HZ�=HDODQG�
+\GURORJLFDO�6RFLHW\��

-RKQVWRQH�1�������6HGLPHQWDWLRQ�WUHQGV�LQ�WKH�ORZHU�0DQXKHULNLD�5LYHU��'XQHGLQ��2WDJR�
5HJLRQDO�&RXQFLO��

.KDQDP�)��&DPSEHOO�*$�������2WDNL�5LYHU�JUDYHO�DQDO\VLV�����±������3XEOLFDWLRQ�1R��
*:�)3�*���������:HOOLQJWRQ��*UHDWHU�:HOOLQJWRQ�5HJLRQDO�&RXQFLO��

/HGGLQJWRQ�6�������$Q�RYHUYLHZ�RI�JUDYHO�H[WUDFWLRQ�DFWLYLWLHV�LQ�6RXWKODQG��6RXWKODQG�
5HJLRQDO�&RXQFLO�3XEOLFDWLRQ�1R������±����,QYHUFDUJLOO��6RXWKODQG�5HJLRQDO�&RXQFLO��

2WDJR�5HJLRQDO�&RXQFLO�������6HGLPHQWDWLRQ�WUHQGV�LQ�WKH�ORZHU�0DQXKHULNLD�5LYHU��
'XQHGLQ��2WDJR�5HJLRQDO�&RXQFLO��

2WDJR�5HJLRQDO�&RXQFLO�������3RPDKDND�5LYHU�JUDYHO�UHVRXUFH�DVVHVVPHQW��'XQHGLQ��2WDJR�
5HJLRQDO�&RXQFLO��'XQHGLQ��

2WDJR�5HJLRQDO�&RXQFLO�������0DQXKHULNLD�5LYHU�EHG�OHYHO�DVVHVVPHQW��'XQHGLQ��2WDJR�
5HJLRQDO�&RXQFLO��

6RXWKODQG�5HJLRQDO�&RXQFLO�������/RZHU�0DWDXUD�5LYHU�FURVV�VHFWLRQ�VXUYH\�������
,QYHUFDUJLOO��6RXWKODQG�5HJLRQDO�&RXQFLO��

6RXWKODQG�5HJLRQDO�&RXQFLO�������0LG�2UHWL�5LYHU�JUDYHO�UHVRXUFH�VXUYH\��,QYHUFDUJLOO��
6RXWKODQG�5HJLRQDO�&RXQFLO��

:HEE\�0*��3D\QH�'��+DUNQHVV�0'�������/RZHU�0DQDZDWX�5LYHU�JUDYHO�UHVRXUFH�VWXG\�
YROXPH����&OLHQW�5HSRUW�IRU�+RUL]RQV�5HJLRQDO�&RXQFLO��:HOOLQJWRQ��2SXV�
,QWHUQDWLRQDO��


