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$EVWUDFW

,QLWLDWLYHV�WR�UHPRYH�DQG FRQWDLQ�KD]DUGRXV�ZDVWH DUH�FRPSOH[��UHTXLULQJ�FROODERUDWLRQ�DFURVV�

VWDNHKROGHU JURXSV��,Q�WKH�8QLWHG�6WDWHV��WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�OHDGV�HIIRUWV�WR�

UHPHGLDWH�DQG�UHVWRUH�VLWHV�ZLWK KD]DUGRXV�ZDVWH WKURXJK�WKH�6XSHUIXQG�SURJUDP��'HVSLWH�

UHGXFWLRQV�LQ�ULVN��FRPSOHWH�UHPRYDO�RI�KD]DUGRXV�ZDVWH LV�RIWHQ�LQIHDVLEOH� 'HFLVLRQV�DERXW�KRZ�

WR�PDQDJH�UHPDLQLQJ�KD]DUGV�DUH�LQIOXHQFHG�E\�KRZ VWDNHKROGHUV�IUDPH�HFRQRPLF GHYHORSPHQW�

SXEOLF�KHDOWK��DQG�HQYLURQPHQWDO�LVVXHV��,Q�FDVHV�ZKHUH�FRQWDPLQDQWV�VXFK�DV�OHDG�>3E@�DUH�

SUHVHQW��ULVN�FRPPXQLFDWRUV�PXVW DOVR�HQFRXUDJH SHRSOH�WR�SUDFWLFH�KHDOWK SURWHFWLYH�EHKDYLRUV�WR�

UHGXFH H[SRVXUH�ULVNV��5LVN�SHUFHSWLRQV LQIOXHQFH�KRZ�SHRSOH�UHFHLYH�DQG�DFW�RQ�WKLV�ULVN�

FRPPXQLFDWLRQ�LQIRUPDWLRQ��7KH�RYHUDOO�JRDO�RI�P\ GLVVHUWDWLRQ�ZDV�WR�XQGHUVWDQG�LVVXH�IUDPLQJ��

EHKDYLRUDO�LQWHQWLRQV��DQG�ULVN�SHUFHSWLRQV�DW�D�6XSHUIXQG�VLWH�ZLWK�ZLGHVSUHDG�OHDG�

FRQWDPLQDWLRQ�LQ�D�PLQLQJ�LPSDFWHG�UHJLRQ�RI�QRUWKHUQ�,GDKR��86$��,�FRQGXFWHG�P\�UHVHDUFK LQ�

SDUWQHUVKLS�ZLWK�WKH�3DQKDQGOH�+HDOWK�'LVWULFW��DQ�DJHQF\�UHVSRQVLEOH�IRU�HQIRUFLQJ UHJXODWLRQV�

DQG�SROLFLHV�UHODWHG�WR�WKH 6XSHUIXQG�SURJUDP DQG�SXEOLF�KHDOWK��7KH GLVVHUWDWLRQ�LQFOXGHV�IRXU�

SULPDU\�FKDSWHUV��7KH�ILUVW�DVVHVVHV�DVVRFLDWLRQV�EHWZHHQ�UHVLGHQWV¶�SHUFHLYHG�KHDOWK�ULVN DQG

WKHLU EHKDYLRUDO�LQWHQWLRQV�WR�DYRLG�3E FRQWDPLQDWLRQ��7KH�VHFRQG�H[SORUHV�KRZ�HFRQRPLF��SXEOLF�

KHDOWK��DQG�HQYLURQPHQWDO�SULRULWLHV�LQIOXHQFHV�SULPDU\�LVVXH�IUDPHV UHODWHG�WR�VWDNHKROGHU�

SHUVSHFWLYHV�DERXW�VLWH�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ��7KH�WKLUG�RIIHUV�SHUVSHFWLYHV�DERXW�EHVW�

SUDFWLFHV�IRU�LQWHJUDWLQJ�SDUWLFLSDWRU\�UHVHDUFK�ZKHQ�VWXG\LQJ LVVXHV�UHODWHG�WR ZDWHU�DQG�VRFLHW\��

7KH�ILQDO�FKDSWHU SUHVHQWV D�FDVH�VWXG\�DQDO\VLV RI FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�ULVN�

FRPPXQLFDWLRQ��,PSOLFDWLRQV�IURP�P\�UHVHDUFK�LQIRUP�IXWXUH�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�DQG

FROODERUDWLYH�SODQQLQJ�SURFHVVHV�LQ�PLQLQJ�LPSDFWHG�UHJLRQV��
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$FNQRZOHGJHPHQWV

7KH�RSSRUWXQLW\�WR�SDUWQHU�ZLWK�WKH�3DQKDQGOH�+HDOWK�'LVWULFW�LQ�GHYHORSLQJ�WKLV�GLVVHUWDWLRQ�

SURYLGHG�PH�ZLWK�DQ�DYHQXH�WR�H[SORUH�UHVHDUFK�TXHVWLRQV�EDVHG�RQ�DSSOLHG�LVVXHV DQG�

FRPPXQLW\�JRDOV�IRFXVHG�RQ�LPSURYLQJ�OLYHOLKRRGV��7KDQN�\RX��9DOHULH�:DGH�DQG�$QG\�+HONH\��

IRU�\RXU�VXSSRUW�RYHU�WKH�SDVW�IRXU�\HDUV��7KDQN�\RX��$OWD�(QJLQHHULQJ�DQG�6FLHQFH� 6XVDQ�

6SDOLQJHU��(ULQ�5DGIRUG��%HD�5DGIRUG��%HQ�%DLOH\��IRU�WKH�WHFKQLFDO�VXSSRUW�DQG�JXLGDQFH��,�DP�

DOVR�JUDWHIXO�WR�WKH�FRPPXQLW\�PHPEHUV�DQG�OHDGHUV�LQ�WKH�6LOYHU�9DOOH\�DQG�JUHDWHU�&RHXU�

G¶$OHQH�UHJLRQ�IRU�RSHQO\�VKDULQJ�\RXU�SHUVSHFWLYHV�DQG�H[SHULHQFHV�ZLWK�PH��,Q�UHIOHFWLQJ�RQ�P\�

H[SHULHQFHV��,�KDYH�GHHS�UHVSHFW�WR�WKRVH�ZKR�ZRUN�WR�PDNH�WKH�6LOYHU�9DOOH\�DQ�HFFHQWULF�DQG�

YLEUDQW�SODFH�WR�OLYH��

7R�P\�FRPPXQLW\�DW�8QLYHUVLW\�RI�,GDKR��WKDQN�\RX�IRU�PDNLQJ�WKLV�FKDOOHQJLQJ�SXUVXLW�RI�

NQRZOHGJH�D�FROODERUDWLYH�HQGHDYRU��7R�P\�FR�DGYLVRUV��'U��&KORH�:DUGURSSHU� WKDQN�\RX�IRU�

SURYLGLQJ�VWHDGIDVW�GHGLFDWLRQ�WR�PHQWRULQJ�DQG�DGYLVLQJ RYHU�WKH�SDVW�WKUHH \HDUV��<RX�KDYH�

QXUWXUHG�P\�FXULRVLW\�DQG�LQVSLUHG�PH�WR�FRQWLQXH�GHYHORSLQJ�LQWR�DQ�LQGHSHQGHQW�VFKRODU� 'U��

-�'��:XOIKRUVW� WKDQN�\RX�IRU�\RXU JXLGDQFH��HVSHFLDOO\�LQ�HQFRXUDJLQJ�PH�WR�H[SORUH�WKH�

FRPSOH[LWLHV�RI�UXUDO�VRFLRORJ\�DQG�LQWHUGLVFLSOLQDU\�OHQVHV��0\�JUDWLWXGH�H[WHQGV�WR�P\�

FRPPLWWHH�'UV��-HII�/DQJPDQ� 'LOVKDQL�6DUDWKFKDQGUD� DQG�&KDQWDO�9HOOD��7KDQN�\RX�DOO IRU�

SURYLGLQJ�UHDVVXULQJ�IHHGEDFN DQG�JXLGDQFH� 7R�3URI��%DUEDUD�&RVHQV�DQG�'U��-DQ�%ROO�IRU�HDUO\�

IHHGEDFN�RQ�SURSRVDO�GHYHORSPHQW��7R�'U��7LP�/LQN�IRU�KLV�GHGLFDWLRQ�WR�WKH�16)�,*(57�

)HOORZVKLS�3URJUDP�DQG�:DWHU�5HVRXUFHV�3URJUDP�DQG�VXSSRUW�IRU�LQWHUGLVFLSOLQDU\�UHVHDUFK��

$GGLWLRQDO�WKDQNV�DUH H[WHQGHG�WR P\�,*(57�FROOHDJXH 'U��.DWKOHHQ�7RUVR��IRU�KHU FROODERUDWLRQ

DQG�GHGLFDWLRQ�WR�SDUWLFLSDWRU\�UHVHDUFK��'U��-XOLD�3LDVNRZVNL��IRU�KHU H[SHUWLVH�DQG�JXLGDQFH�LQ�

VWDWLVWLFDO�DQDO\VLV� 7KDQN�\RX�WR�0DU\�6FKLHUPDQ�DQG�(OLVH�.RNHQJH�IRU�WKHLU�DGPLQLVWUDWLYH�

DVVLVWDQFH� )LQDOO\��WKDQN�\RX�WR�WKH�VXSSRUWLYH�JUDGXDWH�VWXGHQW FRPPXQLW\ RI�WKH�:DWHU�

5HVRXUFHV�3URJUDP DQG�WKH�:DUGURSSHU�5HVHDUFK�/DE��

7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\ VHYHUDO�JHQHURXV�IXQGHUV�LQFOXGLQJ��$9,67$�:DWHUV�RI�WKH�:HVW�

WKH�0RXQWDLQ�:HVW�&OLQLFDO�7UDQVODWLRQDO�5HVHDUFK�± ,QIUDVWUXFWXUH�1HWZRUN�XQGHU�D�JUDQW�IURP�

1DWLRQDO�,QVWLWXWH�RI�*HQHUDO�0HGLFDO�6FLHQFHV�RI�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�XQGHU�$ZDUG�

1XPEHU��8��*0������� 16)�,1)(:6 DZDUG���������� WKH�1DWLRQDO�6RFLR�(QYLURQPHQWDO�

6\QWKHVLV�&HQWHU��6(6<1&��XQGHU�IXQGLQJ�UHFHLYHG�IURP�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�'%,�

�������� DQG�16)�,*(57�DZDUG�����������
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'HGLFDWLRQ

,�GHGLFDWH�WKLV�GLVVHUWDWLRQ�WR�P\�IULHQGV DQG IDPLO\�IRU�WKHLU�HQFRXUDJHPHQW�DQG�VXSSRUW��)RU�WKH

IULHQGV�DQG�FROOHDJXHV�ZKR�FKDOOHQJH�PH�WR�UHPDLQ VHOI�UHIOHFWLYH�DQG�JUDWHIXO�IRU�WKH�RSSRUWXQLW\

WR�HQJDJH�LQ�DFDGHPLF�SXUVXLWV� 7R�P\�SDUHQWV�IRU�LQVWLOOLQJ�WKH�YDOXH�RI�VHUYLFH�DQG�HGXFDWLRQ��

7R�P\�KXVEDQG IRU�OLVWHQLQJ��HQFRXUDJLQJ��DQG�KHOSLQJ PH WR�VWD\�SRVLWLYH�
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&RQFOXVLRQ������������������������������������������������������������������������������������������������������������������������������� ���

&DVH�6WXG\�4XHVWLRQV�������������������������������������������������������������������������������������������������������������� ���

/LWHUDWXUH�&LWHG������������������������������������������������������������������������������������������������������������������������ ���

7DEOHV �������������������������������������������������������������������������������������������������������������������������������������� ���

)LJXUHV ������������������������������������������������������������������������������������������������������������������������������������� ���

&KDSWHU����&RQFOXVLRQ�DQG�UHVHDUFK�UHIOHFWLRQ ���������������������������������������������������������������������� ���

,QWURGXFWLRQ ����������������������������������������������������������������������������������������������������������������������������� ���

/HVVRQV�/HDUQHG ���������������������������������������������������������������������������������������������������������������������� ���

)XWXUH�'LUHFWLRQV��������������������������������������������������������������������������������������������������������������������� ���

/LWHUDWXUH�&LWHG������������������������������������������������������������������������������������������������������������������������ ���

$SSHQGL[�$��6XUYH\�LQVWUXPHQW��&KDSWHU���	��� ������������������������������������������������������������������ ���

$SSHQGL[�%��6WUXFWXUDO�HTXDWLRQ�PRGHO�FRUUHODWLRQ�PDWUL[��&KDSWHU��� ���������������������������� ���

$SSHQGL[�&��4�0HWKRGRORJ\�VWDWHPHQW�VRXUFHV��JULG�VWUXFWXUH�IUDPH��DQG�FRUUHODWLRQV�

EHWZHHQ�IUDPHV �������������������������������������������������������������������������������������������������������������������������� ���

$SSHQGL[�'��,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO��&KDSWHUV���	��� ��������������������������������� ���

$SSHQGL[�(��,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO��&KDSWHU��� ������������������������������������������ ���

$SSHQGL[�)��,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO��&KDSWHU���������������������������������������������� ���

$SSHQGL[�*��&KDSWHU���WHDFKLQJ�JXLGH�DQG�QRWHV������������������������������������������������������������������ ���
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/LVW�RI�7DEOHV

7DEOH�����3ULPDU\�GLVVHUWDWLRQ�GHOLYHUDEOHV������������������������������������������������������������������������������������ �

7DEOH���� 'URS RII��SLFN�XS�VXUYH\�UHVSRQVH�UHVXOWV��������������������������������������������������������������������� ��

7DEOH���� 'HVFULSWLRQ�RI�VDPSOH��Q ���� ������������������������������������������������������������������������������������� ��

7DEOH���� ([SORUDWRU\�IDFWRU�DQDO\VLV�DQG�GHVFULSWLYH�VWDWLVWLFV�IRU�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�

LQWHQWLRQV��Q ���� ������������������������������������������������������������������������������������������������������������������������� ��

7DEOH���� &RQILUPDWRU\�IDFWRU�DQDO\VLV�RI�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��Q ���� ����� ��

7DEOH���� $VVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��GHSHQGHQW�YDULDEOH���

Q ������������������������������������������������������������������������������������������������������������������������������������������������ ��

7DEOH���� 4�VWDWHPHQWV�DQG�VRXUFHV�ZLWK�WKHLU�]�VFRUHV�DQG�UDQNLQJ�IRU�HDFK�IDFWRU�RU�IUDPH��

1HJDWLYH�VFRUHV�UHSUHVHQW�GLVDJUHHPHQW�ZKLOH�SRVLWLYH�VFRUHV�GHQRWH�DJUHHPHQW��6WDWHPHQW�

QXPEHUV�DUH�EDVHG�RQ�4�VRUW�RUGHULQJ��)DFWRU�UDQNLQJV�UHSUHVHQW�WKH�4�VRUW�YDOXH�WKDW�D�

SDUWLFLSDQW�ZKR�ORDGHG������RQ�WKH�IDFWRU�ZRXOG�K\SRWKHWLFDOO\�VFRUH��������������������������������������� ��

7DEOH���� 2YHUYLHZ�RI�VWXG\�SDUWLFLSDQWV��Q ��� ������������������������������������������������������������������������� ��

7DEOH���� 'HVFULSWLRQV�RI�FRPSDUDWLYH�VWDWHPHQW�FDWHJRULHV�������������������������������������������������������� ��

7DEOH���� /RDGLQJ�VFRUHV�RI�HDFK�SDUWLFLSDQW�RQ�WKH�IRXU�IUDPHV��VRUWHG�E\�VXE�JURXSLQJ ���������� ��

7DEOH���� 2YHUYLHZ�RI�WKH�IRXU�IUDPHV�UHYHDOHG�DQG�WKHLU�DVVRFLDWHG�ILYH�KLJKHVW�DQG�ORZHVW�

UDQNHG�VWDWHPHQWV�ZLWK�]�VFRUHV� ��������������������������������������������������������������������������������������������������� ��

7DEOH���� 6HOHFW�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�RI�FRXQWLHV�LQ�WKH�VWXG\�UHJLRQ ����������������������� ���

7DEOH���� 3ULPDU\�SDUWQHUVKLS�SURMHFWV��������������������������������������������������������������������������������������� ���

7DEOH�����6XUYH\�GHPRJUDSKLF�SURILOH ��������������������������������������������������������������������������������������� ���
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/LVW�RI�)LJXUHV

)LJXUH���� &RPPXQLWLHV�RI�3LQHKXUVW��.HOORJJ��DQG�:DOODFH�LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR���7KH�

GDUN�JUD\�UHFWDQJOH�LQFRUSRUDWLQJ�3LQHKXUVW�DQG�.HOORJJ�UHSUHVHQWV�WKH����NP��DUHD�NQRZQ�DV�³WKH

%R[´ͶWKH�DUHD�RI�WKH�RULJLQDO�%XQNHU�+LOO�6XSHUIXQG�6LWH�WKDW�LQFOXGHG�D�VPHOWHU�DQG�RWKHU�

SURFHVVLQJ�IDFLOLWLHV��7KH�,QVWLWXWLRQDO�&RQWUROV�3URJUDP�%RXQGDU\�LQFOXGHV�WKH�H[SDQGHG�

6XSHUIXQG�VLWH�WKDW�LQFOXGHV�����NP� RI�IORRGSODLQV�DQG�ZHWODQGV� ���������������������������������������������� ��

)LJXUH���� 3URSRVHG�PRGHO�RI�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV�UHODWHG�WR�OHDG�

FRQWDPLQDWLRQ�LQ�WKH�VWXG\¶V�PLQLQJ�LPSDFWHG�FRPPXQLWLHV��%HKDYLRUDO�LQWHQWLRQV�DUH�

K\SRWKHWLFDOO\�WKH�VWURQJHVW�LQGLFDWRUV�RI�DFWXDO�EHKDYLRU� ����������������������������������������������������������� ��

)LJXUH���� 3DWK�DQDO\VLV�IRU�WKH�IXOO�PRGHO� 6LJQLILFDQW�SDWKV�UHSUHVHQWHG�E\�VROLG�OLQHV��7KH�

FRYDULDWHV�YDULDEOH�IRU�JHQGHU�KDG�D�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�EHKDYLRUDO�LQWHQWLRQV�LQ�ERWK�

PRGHOV�ZLWK�ZRPHQ�EHLQJ�PRUH�OLNHO\�WKDQ�PHQ�WR�UHSRUW�SHUIRUPLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV�

������������������������������������������������������������������������������������������������������������������������������������������������������� ��

)LJXUH���� 6WXG\�DUHD�ORFDWLRQ���7KH�UHG�UHFWDQJOH�LQGLFDWHV�WKH����NP��DUHD�NQRZQ�DV�³WKH�

%R[´ͶWKH�DUHD�RI�WKH�RULJLQDO�%XQNHU�+LOO�6XSHUIXQG�6LWH�WKDW�LQFOXGHG�D�VPHOWHU�DQG�RWKHU�

SURFHVVLQJ�IDFLOLWLHV��7KH�,QVWLWXWLRQDO�&RQWUROV�3URJUDP�%RXQGDU\�LQFOXGHV�WKH�H[SDQGHG�

6XSHUIXQG�VLWH�WKDW�LQFOXGHV�����NP� RI�IORRGSODLQV�DQG�ZHWODQGV� ���������������������������������������������� ��

)LJXUH����0DS�LOOXVWUDWLQJ�WKH�K\GURVRFLDO�WHUULWRULHV�RI�WKH�VWXG\�UHJLRQ��ZKLFK�LQFOXGHV�WKUHH�

FRXQWLHV��%HQHZDK��.RRWHQDL��6KRVKRQH���MXULVGLFWLRQDO�ERXQGDULHV�RI�WKH�6XSHUIXQG 6LWH��DV�ZHOO�

DV�JHRJUDSKLFDO�ERXQGDULHV�IRU�WKH�6SRNDQH�5LYHU�:DWHUVKHG��&RHXU�G¶$OHQH��&G$��

VXEZDWHUVKHG��DQG�6W��-RH�VXEZDWHUVKHG� ������������������������������������������������������������������������������������ ���

)LJXUH���� 3ULPDU\�SDUWQHUV�LQFOXGHG�LQ�FROODERUDWLYH�JURXSV�UHODWHG�WR�PDQDJLQJ�PLQLQJ�LPSDFWV�

LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ� ������������������������������������������������������������������������������������������������������� ���

)LJXUH���� &RQFHSWXDO�GLDJUDP�LOOXVWUDWLQJ�WKH�WKUHH�SDUWQHUVKLS�SKDVHV�DQG�WKH�LWHUDWLYH�F\FOHV�RI�

LQTXLU\��DFWLRQ��DQG�UHIOHFWLRQ�HPSOR\HG�LQ�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV� ������������������������� ���

)LJXUH���� 6LPSOLILHG�([WHQGHG�3DUDOOHO�3URFHVV�0RGHO�GHFLVLRQ�WUHH��:LWWH���������%HKDYLRU�

FKDQJH�LV�OLNHO\�XQGHU�FRQGLWLRQV�RI�KLJK�DSSUDLVDO�IRU�ERWK�SHUFHLYHG�ULVN�DQG�HIILFDF\����������� ���

)LJXUH���� 6KRVKRQH�&RXQW\�ORFDWLRQ��7KH�6LOYHU�9DOOH\�KLVWRULF�PLQLQJ�GLVWULFW�LV�ORFDWHG�ZLWKLQ�

6KRVKRQH &RXQW\��7KH�6SRNDQH�5LYHU�:DWHUVKHG�GUDLQV�LQWR�WKH�6WDWH�RI�:DVKLQJWRQ������������� ���

)LJXUH���� ([DPSOH�RI�DQ�LQLWLDO�VLJQ�XVHG�LQ�WKH�6LOYHU�9DOOH\��7KH�VLJQ�FOHDUO\�FRPPXQLFDWHV�

WKDW�WKHUH�LV�D�ULVN������������������������������������������������������������������������������������������������������������������������� ���

)LJXUH���� $Q�H[DPSOH�RI�ROG�VLJQDJH�XVHG�LQ�WKH�6LOYHU�9DOOH\��7KH�VLJQV�ZHUH�GLIILFXOW�WR�VHH�

DQG�GLG�QRW�SURYLGH�FRQWH[W�DERXW�ZK\�WKH�DUHD�LV�FRQWDPLQDWHG������������������������������������������������ ���
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)LJXUH���� $Q�H[DPSOH�RI�QHZ�VLJQDJH�LQ�WKH�6LOYHU�9DOOH\��7KH�VLJQ�LV�SRVWHG�DW�D�SRSXODU�

UHFUHDWLRQ�VLWH�WKDW�LV�RIWHQ�FRQWDPLQDWHG�ZLWK�VHGLPHQWV�FRQWDLQLQJ�OHDG��$�WHPSRUDU\�

KDQGZDVKLQJ�VWDWLRQ�ZDV�SODFHG�QH[W�WR�WKH�VLJQ�WR�HQFRXUDJH�SHRSOH�WR�ULQVH�SRVVLEOH�

FRQWDPLQDWLRQ�RII�WKHLU�KDQGV� ����������������������������������������������������������������������������������������������������� ���

)LJXUH���� ([DPSOH�RI�D�QHZ�WDLORUHG�VLJQ��7KH�EULJKW�FRORUV�DQG�H\H�FDWFKLQJ�LPDJH�PD\�GUDZ�

DWWHQWLRQ�WR�VLJQV�������������������������������������������������������������������������������������������������������������������������� ���

)LJXUH���� 6HOI�UHSRUWHG�SDUWLFLSDWLRQ�LQ�UHFUHDWLRQ�DQG�RXWGRRU�DFWLYLWLHV�DQG�DFWLRQV�UHODWHG�WR�

OHDG�FRQWDPLQDWLRQ� ��������������������������������������������������������������������������������������������������������������������� ���

)LJXUH�����D	E /HYHO�RI�SHUFHLYHG�ORQJ�WHUP�DQG�LPPHGLDWH�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�OHDG�

FRQWDPLQDWLRQ�LQ�WKH�6LOYHU�9DOOH\��$ERXW�����RI�UHVSRQGHQWV�UHSRUWHG�WKDW�WKH\�³GLG�QRW�NQRZ�´�

DQG�DUH�QRW�LQFOXGHG�LQ�WKLV�ILJXUH� ���������������������������������������������������������������������������������������������� ���

)LJXUH���� D�I�'LVWULEXWLRQ�RI�UHVSRQVHV�WR�VXUYH\�TXHVWLRQV�DFURVV�WKUHH�FDWHJRULHV�IRU�WKH�

5HVLGHQF\�YDULDEOH��ZKLFK�GLYLGHV�VXUYH\�UHVSRQGHQWV�LQWR�WKUHH�HTXDO�LQWHUYDO�FDWHJRULHV�E\�WKH�

SHUFHQW�RI�WKHLU�OLIH�WKH\�UHSRUWHG�OLYLQJ�LQ�WKH�6LOYHU�9DOOH\������������������������������������������������������ ���
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6WDWHPHQW�RI�&RQWULEXWLRQ

7KH�UHVHDUFK�VWXGLHV�SUHVHQWHG LQ�WKLV�GLVVHUWDWLRQ�ZHUH�FRQGXFWHG�LQ�FROODERUDWLRQ�ZLWK�WKH�

3DQKDQGOH�+HDOWK�'LVWULFW WKURXJK�D�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLS��&KDSWHU���LQFOXGHG�

VHYHUDO�FR�DXWKRUV�LQFOXGLQJ�'UV��&KORH�:DUGURSSHU��-HII�/DQJPDQ��'LOVKDQL�6DUDWKFKDQGUD��DQG�

&KDQWDO�9HOOD��$V�FR�DXWKRUV��WKH\�SURYLGHG�IHHGEDFN�RQ�WKH�PDQXVFULSW�DQG�KHOSHG�WR�GHYHORS�

WKH�IXQGLQJ�SURSRVDO�IRU�WKH�UHVHDUFK� 'U��-XOLD�3LDVNRZVNL��D�VWDWLVWLFLDQ�IRU�WKH�8QLYHUVLW\�RI�

,GDKR��DOVR�FRQWULEXWHG�WR�&KDSWHU���E\�SURYLGLQJ�JXLGDQFH�IRU�WKH�VWDWLVWLFDO�DQDO\VLV��&KDSWHU���

ZDV�ZULWWHQ�LQ�FROODERUDWLRQ�ZLWK�&KORH�:DUGURSSHU��&KDSWHU���UHSUHVHQWV�D�UHTXLUHG�

FROODERUDWLYH�FKDSWHU��$V D�JUDGXDWH�VWXGHQW�LQ WKH ,*(57�3URJUDP��,�ZDV�DVNHG�WR�FROODERUDWH�

ZLWK�D�FROOHDJXH�LQ�WKH�GHYHORSPHQW�RI�RQH�GLVVHUWDWLRQ�FKDSWHU��7R�IXOILOO�WKLV�UHTXLUHPHQW��

&KDSWHU���ZDV�FR�ZULWWHQ�ZLWK�P\ ,*(57�FROOHDJXH��'U��.DWKOHHQ�7RUVR��&RQWULEXWLRQV�IRU�WKLV�

FKDSWHU�DOVR�H[WHQGHG WR 'U��$QQH�.HUQ� &KORH�:DUGURSSHU��'U��&KULV�0H\HU� DQG�$QG\�+HONH\��

.DWKOHHQ DQG�,�FR�ZURWH�WKH�SDSHU�DQG�WKH�UHPDLQLQJ�DXWKRUVKLS�WHDP�SURYLGHG�IHHGEDFN�DQG�

DSSURYDO��&KDSWHU���ZDV�ZULWWHQ�LQ�FROODERUDWLRQ�ZLWK�9DOHULH�:DGH��0DGHOLQH *RHEHO��DQG�&KORH�

:DUGURSSHU��7KH�LGHDV�IRU &KDSWHU � ZHUH�GHYHORSHG�DW�D�ZRUNVKRS�DERXW�WHDFKLQJ�

HQYLURQPHQWDO�FDVH�VWXGLHV�VXSSRUWHG E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ¶V�6RFLR�(QYLURQPHQWDO�

6\QWKHVLV�&HQWHU �16)�6(6<1&���7KH�FRQWULEXWLRQ DFNQRZOHGJHG�LQ�FKDSWHUV�����UHIOHFWV�WKH�

HWKLFDO�DQG�SDUWLFLSDWRU\�QDWXUH�RI�FROODERUDWLYH��LQWHUGLVFLSOLQDU\ UHVHDUFK�DQG�VWUHQJWKHQV WKH�

DXWKHQWLFLW\�RI�WKLV�GLVVHUWDWLRQ��
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&KDSWHU��� ,QWURGXFWLRQ

,QWURGXFWLRQ

0LQLQJ�LPSDFWHG�UHJLRQV ZRUOGZLGH�IDFH PXOWLIDFHWHG SXEOLF KHDOWK�DQG�HFRORJLFDO ULVNV

�(QWZLVWOH HW�DO�� �������6LQFH�������WKH�&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ��DQG�

/LDELOLW\�$FW��&(5&/$���ZKLFK�HQDEOHV�WKH�6XSHUIXQG SURJUDP��KDV�JXLGHG�8QLWHG�6WDWHV�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86(3$��VLWH�REMHFWLYHV DLPHG�DW�UHGXFLQJ�SXEOLF�KHDOWK�ULVNV�

DFURVV�PDQ\�RI�WKH�QDWLRQ¶V�PRVW�PLQLQJ�LPSDFWHG�UHJLRQV��86(3$���������/HDG�>3E@�FRQWDPLQDWLRQ��

ZKLFK�LV�SUHVHQW�DW�����RI�6XSHUIXQG�VLWHV�LQ�WKH�8QLWHG�6WDWHV��86���LV�D�SULPDU\�FRQWDPLQDQW�RI�

FRQFHUQ�LQ�PDQ\�PLQLQJ�LPSDFWHG�UHJLRQV��.OHPLFN HW�DO���������3HRSOH�DUH�H[SRVHG�WR�3E E\�

LQJHVWLQJ�RU�LQKDOLQJ�SDUWLFOHV�FRQWDPLQDWHG�ZLWK�3E��,Q�������WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO��&'&��

GHFODUHG�WKDW�WKHUH�LV�QR�VDIH�OHYHO�RI�3E IRU�FKLOGUHQ��9RUYRODNRV HW�DO���������3ULPDU\�SUHYHQWLRQ�RI�

3E FRQWDPLQDWLRQ��RU�WKH�FRPSOHWH�UHPRYDO�RI�D�KD]DUG��LV�D�SULRULW\��6XOOLYDQ�DQG�*UHHQ��������

+RZHYHU��WKH�FRPSOHWH�UHPRYDO�RI�3E LV�RIWHQ�LQIHDVLEOH��DQG�SULPDU\�SUHYHQWLRQ�PXVW�EH�

FRPSOHPHQWHG�E\�VHFRQGDU\�SUHYHQWLRQ��

+HDOWK�SURWHFWLYH�EHKDYLRUV�LQ�WKH�FRQWH[W�RI�3E FRQWDPLQDWLRQ�LQFOXGH�KDQGZDVKLQJ�DQG�

DYRLGLQJ�FRQWDPLQDWHG�DUHDV��:KHWKHU�SHRSOH�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV�LV�LQIRUPHG�E\�

PDQ\�IDFWRUV��LQFOXGLQJ�WKHLU�ULVN�SHUFHSWLRQ��:KLOH�WKHUH�DUH�PDQ\�GHILQLWLRQV�RI�ULVN�SHUFHSWLRQ��

$YHQ�	�5HQQ��������GHILQH�LW�DV�D�WZR�GLPHQVLRQDO�MXGJHPHQW�WKDW�D�SHUVRQ�KROGV�WRZDUGV�KRZ�

VHYHUH�WKH�FRQVHTXHQFHV�RI�DQ�DFWLYLW\�RU�HYHQW�PLJKW�EH��DQG�KRZ�XQFHUWDLQ�WKRVH�FRQVHTXHQFHV�DUH��

)RU�3E H[SRVXUH��WKH�SHUFHLYHG�VHYHULW\�RI�FRQVHTXHQFHV�LQFOXGHV�EHOLHIV�WKDW�H[SRVXUH�WR�3E SRVHV�D�

VHYHUH�KHDOWK�WKUHDW��DQG�WKDW�RQH�FRXOG�H[SHULHQFH�KHDOWK�HIIHFWV��3HRSOH�PD\�KDYH�GLIIHUHQW�

SHUFHSWLRQV�RI�KRZ�FHUWDLQ�LW�LV�WKH\�DUH�EHLQJ�H[SRVHG�WR�3E� 8QGHUVWDQGLQJ�WKH�DVVRFLDWLRQV�EHWZHHQ�

ULVN�SHUFHSWLRQV�DQG�EHKDYLRUV�LQIRUPV�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��:KLOH�ULVN�SHUFHSWLRQ�LV�

LQIOXHQFHG�E\�PDQ\�IDFWRUV��EHOLHIV�DERXW�WKH�KHDOWK�ULVNV�RI�HQYLURQPHQWDO�FRQWDPLQDWLRQ�DUH�

LPSRUWDQW�WR�XQGHUVWDQG�ZKHQ�GHVLJQLQJ�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��7KH�+HDOWK�%HOLHI�0RGHO�

SURYLGHV�D�WKHRUHWLFDO�IUDPHZRUN�IRU�VWXG\LQJ�KRZ�EHOLHIV�DERXW�KHDOWK�ULVNV�LQIOXHQFH�DQ�LQGLYLGXDOV¶�

PRWLYDWLRQ�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV��5RVHQVWRFN��������

,Q�UXUDO�DUHDV�ZLWK�D�ORQJ�KLVWRU\�RI�PLQLQJ��VRFLDO�DQG�FXOWXUDO�IDFWRUV�OLNHO\�LQIOXHQFH�ULVN�

SHUFHSWLRQ� 5XUDO�UHVLGHQWV�WHQG�WR�EH�ROGHU�DQG�SRRUHU�DQG�UHSRUW�PRUH�ULVN\�KHDOWK�EHKDYLRUV��ZRUVH�

KHDOWK�VWDWXV� DQG�JUHDWHU�EDUULHUV�WR�DFFHVVLQJ�KHDOWK�FDUH UHODWLYH�WR�WKHLU�XUEDQ�DQG�VXEXUEDQ�

FRXQWHUSDUWV �(JHQ�HW�DO����������5XUDO�UHJLRQV�DUH�OHVV�OLNHO\�WR�SDVV�SXEOLF�KHDOWK SROLFLHV�DQG�DUH�

PRUH�OLNHO\�WR�KDYH�XQGHUIXQGHG�KHDOWK�GHSDUWPHQWV�UHODWLYH�WR�XUEDQ�DUHDV �+DUULV�HW�DO����������5XUDO�

KHDOWK�GLVWULFWV�UHO\�RQ�SDUWQHUVKLSV�WR�H[SDQG�FDSDFLW\�EXW�KDYH�OLPLWHG�RUJDQL]DWLRQV�DYDLODEOH�WR�
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SDUWQHU��%DUQHV�HW�DO���������+DUULV�HW�DO����������/LPLWLQJ�WKH�KHDOWK�HIIHFWV�RI�H[SRVXUH�WR�3E LQ�

PLQLQJ�LPSDFWHG�UXUDO�FRPPXQLWLHV�FDQ�KHOS�WR�DGGUHVV�RWKHU�VRFLDO�DQG�HFRQRPLF�GLVSDULWLHV��

5HPHGLDWLRQ�DQG�UHVWRUDWLRQ HIIRUWV DW�FRQWDPLQDWHG�VLWHV DUH�FRPSOH[�DQG�UHTXLUH�VLJQLILFDQW�

FROODERUDWLRQ�DQG�WUXVW�EHWZHHQ�H[SHUWV�DQG�QRQ�H[SHUWV �9LUDSRQJVH HW�DO�� ������0HWFDOI�HW�DO���

�������8QGHUVWDQGLQJ�VWDNHKROGHU�SULRULWLHV�LV�RIWHQ�D�FKDOOHQJH�IRU�FROODERUDWLRQ��5HFHQW�HIIRUWV�WR�

FRQGXFW�PRUH�LQFOXVLYH�DQG�FROODERUDWLYH�SODQQLQJ�SURFHVVHV�RIIHU�D�UDQJH�RI�LQQRYDWLYH�WHFKQLTXHV�

IRU�IDFLOLWDWLQJ�FROODERUDWLRQ��H�J���$SLW]�HW�DO���������9LUDSRQJVH HW�DO����������&ROODERUDWLYH�SURFHVVHV�

DUH�RIWHQ�FKDUDFWHUL]HG�E\�FRQIOLFW��5DPLUH]�$QGUHRWWD�HW�DO���������+RRYHU�HW�DO���������

0\�GLVVHUWDWLRQ�IRFXVHV�RQ�WKUHH�UHODWHG�EXW�RYHUODSSLQJ�WRSLFV�DERXW�6XSHUIXQG�VLWHV�DQG�ULVN�

FRPPXQLFDWLRQ�LQ�D�UXUDO�DQG�PLQLQJ�LPSDFWHG�UHJLRQ�RI�QRUWKHUQ�,GDKR��)LUVW��WKHUH�LV�D�QHHG�WR�

XQGHUVWDQG�WKH�IDFWRUV�WKDW�PRWLYDWH�SHRSOH�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV�LQ�PLQLQJ�LPSDFWHG�

FRPPXQLWLHV��6HFRQG��FROODERUDWLYH�SODQQLQJ�SURFHVVHV�DW�6XSHUIXQG�VLWHV PXVW EXLOG�XQGHUVWDQGLQJ�

RI�VWDNHKROGHU�YDOXHV�DQG�SULRULWLHV��HVSHFLDOO\�ZKHQ�GLYHUVH�JURXSV�SDUWLFLSDWH�LQ�FROODERUDWLYH�

SODQQLQJ�SURFHVVHV��7KH�ILQDO�WRSLF�DGGUHVVHV�D�FDOO�IRU�LQFOXVLYH�DSSURDFKHV�WR�FRQGXFWLQJ�UHVHDUFK�

WKDW�SURPRWH�FRPPXQLW\�FDSDFLW\�EXLOGLQJ���

,Q�WKLV�GLVVHUWDWLRQ��,�WDNH�D�SDUWLFLSDWRU\�DSSURDFK WR�DQDO\]LQJ LQGLYLGXDO� DQG�FRPPXQLW\�

OHYHO EHKDYLRUDO�LQWHQWLRQV��ULVN�SHUFHSWLRQV��DQG�LVVXH�IUDPLQJ LQ�D�PLQLQJ�LPSDFWHG�UHJLRQ�RI�

QRUWKHUQ ,GDKR��86$��7KH�UHJLRQ�LQFOXGHV�D 6XSHUIXQG�VLWH�UHVXOWLQJ�IURP�PLQH�ZDVWH�KD]DUGV�OHIW�

EHKLQG�E\�RYHU�D�FHQWXU\�RI�PLQLQJ�DFWLYLWLHV��,�FRQGXFWHG�P\�UHVHDUFK LQ�SDUWQHUVKLS�ZLWK�WKH�

3DQKDQGOH�+HDOWK�'LVWULFW �'LVWULFW���7KH�'LVWULFW�OHDGV�ULVN�FRPPXQLFDWLRQ�HIIRUWV�UHODWHG�WR�

SURPRWLQJ�WKH�KHDOWK�SURWHFWLYH�EHKDYLRUV QHHG�WR�DYRLG�3E H[SRVXUH��*XLGDQFH�IURP�SDUWLFLSDWRU\�

UHVHDUFK�KHOSHG�PH�WR�GHVLJQ�DQG�FDUU\�RXW�UHVHDUFK�WKDW�DGYDQFHG�FRPPXQLW\�JRDOV�WRZDUGV�UHGXFLQJ�

WKH�HFRORJLFDO�DQG�SXEOLF�KHDOWK�ULVN�RI�3E FRQWDPLQDWLRQ�LQ�QRUWKHUQ�,GDKR� 0\�PRWLYDWLRQ�WR�

FRQGXFW�WKLV�UHVHDUFK�LV�EDVHG�RQ�WKH�SHUVRQDO�YDOXHV�, KROG�IRU�FRQGXFWLQJ�UHVHDUFK�ZLWK�SUDFWLFDO�

LPSOLFDWLRQV�DQG�DQ�HIIRUW�WR�DFNQRZOHGJH WKH�JURZLQJ�VRFLDO�DQG�HFRORJLFDO�GLVSDULWLHV�SRVHG�E\

LQGXVWULDO�KD]DUGV�DQG�UHODWHG�HQYLURQPHQWDO�FRQWDPLQDWLRQ��

'LVVHUWDWLRQ�2UJDQL]DWLRQ

0\�GLVVHUWDWLRQ�LQFOXGHV�IRXU�SULPDU\�PDQXVFULSWV��7DEOH������DQG�D�FRQFOXVLRQ��7KH�ILUVW�

DVVHVVHV�DVVRFLDWLRQV�EHWZHHQ�ULVN�SHUFHSWLRQ DQG�WKHLU�KHDOWK�EHKDYLRUDO�LQWHQWLRQV�WR�DYRLG�3E

FRQWDPLQDWLRQ��7KH�VHFRQG�H[SORUHV�KRZ�HFRQRPLF��SXEOLF�KHDOWK��DQG�HQYLURQPHQWDO�SULRULWLHV�

LQIOXHQFH�VWDNHKROGHU�SHUVSHFWLYHV�DERXW�6XSHUIXQG�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ DFWLYLWLHV��7KH�WKLUG�

RIIHUV�SHUVSHFWLYHV�DERXW�EHVW�SUDFWLFHV�IRU�LQWHJUDWLQJ�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�ZKHQ�

VWXG\LQJ�LVVXHV�DERXW ZDWHU�DQG�VRFLHW\��7KH�ODVW LV�D�FDVH�VWXG\�DQDO\VLV� LQWHQGHG�IRU�DQ

XQGHUJUDGXDWH�DXGLHQFH� UHYLHZLQJ ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV DQG�WKH�ULVN�SHUFHSWLRQ�
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QRUPDOL]DWLRQ�HIIHFW�LQ�WKH�FRQWH[W�RI�,GDKR¶V�6LOYHU�9DOOH\��7KH�FRQFOXVLRQ�LQFOXGHV�D�UHIOHFWLRQ�RQ�

WKUHH�SULPDU\�OHVVRQV�OHDUQHG DQG�PD\�EH�RI�LQWHUHVW IRU�JUDGXDWH�VWXGHQWV�LQ�HDUO\�SKDVHV�RI�WKHLU�

SURJUDPV��7KH�,QVWLWXWLRQDO�5HYLHZ�%RDUG¶V�DSSURYDO�OHWWHUV DORQJ�ZLWK�RWKHU�FRQWHQW�QHHGHG�WR�

GHYHORS�WKH�SULPDU\�VWXGLHV�DUH�LQ�WKH DSSHQGLFHV��7KH�QH[W�IHZ�VHFWLRQV�SURYLGH�D�EULHI�RYHUYLHZ�RI�

NH\�KLJKOLJKWV�IURP�HDFK�FKDSWHU��

&KDSWHU��

&KDSWHU����SUHSDUHG�IRU�WKH�MRXUQDO�(QYLURQPHQW�DQG�%HKDYLRU��LQIRUPV�WKH�'LVWULFW¶V�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV��7KH�'LVWULFW�UHFRPPHQGV�EHKDYLRUDO�SUDFWLFHV�IRU�DYRLGLQJ�H[SRVXUH��5LVN�

FRPPXQLFDWLRQ�LV�FKDOOHQJLQJ�EHFDXVH�HYHQ�DUHDV WKDW DSSHDU�SULVWLQH FDQ�KDYH�KLJK�OHYHOV�RI�3E

FRQWDPLQDWLRQ� 7KH�REMHFWLYH�IRU�WKLV�FKDSWHU�ZDV�WR�PRGHO�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN DQG�

KHDOWK�EHKDYLRUDO�LQWHQWLRQV��7R�GR�WKLV��ZH�FRQGXFWHG�D�VXUYH\�RI�UHVLGHQWV�LQ�,GDKR¶V�6LOYHU�9DOOH\�

�Q ������$QDO\VLV�RI�WKH�VXUYH\�LQFOXGHG�GHYHORSLQJ�D�VWDWLVWLFDO�PRGHO�RI�WKH�DVVRFLDWLRQV�EHWZHHQ�

SHUFHLYHG�KHDOWK�ULVNV�DQG�EHKDYLRUDO�LQWHQWLRQV�EDVHG�RQ WKH�+HDOWK�%HOLHI�0RGHO� IDFWRU�DQDO\VLV�DQG�

VWUXFWXUDO�UHJUHVVLRQ�PRGHOLQJ��0RGHO�UHVXOWV�LQGLFDWH WKDW�SHUFHLYHG�EHQHILWV�WR�DFWLRQ��SHUFHLYHG�

VHYHULW\��DQG�FXHV�WR�DFWLRQ�ZHUH�DVVRFLDWHG�ZLWK�EHKDYLRUDO�LQWHQWLRQV��,Q�WKH�GLVFXVVLRQ��ZH GUDZ�

IURP�ULVN�SHUFHSWLRQ OLWHUDWXUH WR�GHPRQVWUDWH�KRZ�RXU GDWD�LV�VLWXDWHG�ZLWKLQ�WKH�JURZLQJ�OLWHUDWXUH�

DERXW�HQYLURQPHQWDO�KHDOWK�ULVNV��

+LJKOLJKWV

x %HKDYLRUDO�LQWHQWLRQV�DUH�VLJQLILFDQWO\ DVVRFLDWHG�ZLWK�WKH�YDULDEOHV�SHUFHLYHG�VHYHULW\ DQG
SHUFHLYHG�EHQHILWV��

x 5HVLGHQWV�UHSRUWHG ORZ�WR�PHGLXP�OHYHOV�RI�SHUFHLYHG�ULVN�DQG�PRGHUDWHO\�KLJK�EHKDYLRUDO�
LQWHQWLRQV��

&KDSWHU��

,Q�&KDSWHU����ZKLFK�ZH�KDYH�VXEPLWWHG�WR�D�VSHFLDO�LVVXH�DERXW�UHPHGLDWLRQ�DQG�VRFLHW\ LQ WKH�

-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW��ZH HYDOXDWHG�KRZ�VWDNHKROGHUV�LQ�WKH�&RHXU�G¶$OHQH�5HJLRQ�

SULRULWL]H�LVVXHV�UHODWHG�WR�SXEOLF�KHDOWK��WKH�HFRQRP\��DQG�WKH�6XSHUIXQG�SURJUDP� 7KH�FKDSWHU�XVHV

4�PHWKRGRORJ\�DQG�LVVXH�IUDPLQJ�WR�H[SORUH�GLIIHUHQFHV�LQ�KRZ�VWDNHKROGHUV SULRULWL]H�SXEOLF�KHDOWK��

HFRQRPLF��DQG�HQYLURQPHQWDO LVVXHV��7ZHQW\�HLJKW�SHRSOH�UHSUHVHQWLQJ�VHYHQ�SULPDU\�VWDNHKROGHU�

DIILOLDWLRQV�SDUWLFLSDWHG�LQ�WKH�VWXG\��4�PHWKRGRORJ\�LV�D�PHWKRG�IRU�KROLVWLFDOO\�XQGHUVWDQGLQJ�

UHODWLYH�VWDNHKROGHU�SHUVSHFWLYHV�DFURVV�DQ�LVVXH�DUHD��,Q�WKLV�FKDSWHU�ZH�LGHQWLILHG�IRXU�SULPDU\�LVVXH�

IUDPHV�WKDW�VWDNHKROGHUV�XVH�WR�FRPPXQLFDWH�WKHLU�SULRULWLHV�����JRYHUQPHQW�LQWHUYHQWLRQ�����

6XSHUIXQG�UHPHGLDWLRQ�����ORFDO�FRQFHUQ��DQG����SXEOLF�SULYDWH SDUWQHUVKLSV��6WXG\�UHVXOWV LQIRUP�

IXWXUH�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ�DW�6XSHUIXQG�VLWHV�E\�LOOXVWUDWLQJ DUHDV�ZKHUH�GLIIHUHQW�
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VWDNHKROGHUV�DUH�OLNHO\�WR�DJUHH�DQG�GLVDJUHH��,Q�WKH�&RHXU�G¶$OHQH�UHJLRQ��D�VLWH�VSHFLILF IUDPHZRUN�

IRU�FROODERUDWLRQ�LV�QHHGHG WR�HQFRXUDJH�PRUH�ORFDO�LQYROYHPHQW�LQ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��

+LJKOLJKWV

x 'LIIHULQJ VWDNHKROGHU�SULRULWLHV�DERXW�WKH�HQYLURQPHQW��HFRQRPLF�GHYHORSPHQW��DQG�SXEOLF�KHDOWK�
FUHDWH�EDUULHUV�DQG�RSSRUWXQLWLHV�IRU�FROODERUDWLYH SODQQLQJ SURFHVVHV����

x (FRQRPLF�GHYHORSPHQW�DQG HQYLURQPHQWDO�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ�FDQ�KDSSHQ�VLGH�E\�VLGH��
EXW�WKHUH�DUH�GLIIHULQJ�YLHZV�DERXW�KRZ�

x 9LHZV�DERXW�ORFDO�JRYHUQPHQW�DQG�HFRQRPLF�GHYHORSPHQW�GLVWLQJXLVKHG SHUVSHFWLYHV�DFURVV WKH�
IRXU�LVVXH�IUDPHV�

&KDSWHU��

&KDSWHU���LV�D�FROODERUDWLYH�FKDSWHU�WKDW�,�FR�ZURWH�ZLWK�P\�,*(57�FROOHDJXH��'U��.DWKOHHQ�

7RUVR�DQG�RXU�UHVSHFWLYH�DGYLVRUV�DQG�FRPPXQLW\�SDUWQHUV��.DWKOHHQ�DQG�,�ERWK�GHYHORSHG�RXU�

GLVVHUWDWLRQ�UHVHDUFK�WKURXJK�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ��7KLV

PDQXVFULSW KDV�EHHQ�DFFHSWHG�IURP�SXEOLFDWLRQ LQ D�VSHFLDO�LVVXH�LQ�WKH�+\GURORJLFDO�6FLHQFHV�

-RXUQDO DERXW�VRFLRK\GURORJ\�DQG�K\GUR�VRFLDO�UHVHDUFK��D�GLYLGH�LQ�ZDWHU�UHVRXUFHV�UHVHDUFK WKDW�KDV�

UHFHQWO\�RSHQ�GHEDWH�EHWZHHQ�WKH�ELR�SK\VLFDO�DQG�VRFLDO�VFLHQFHV��*LYHQ�SRZHU�LPEDODQFHV�DQG�

FXOWXUDO�GLIIHUHQFHV��LQTXLU\�DERXW�KRZ�WR�GHVLJQ�HTXLWDEOH�DQG�LQFOXVLYH�LQWHUGLVFLSOLQDU\�UHVHDUFK�

DERXW�LVVXHV�UHODWHG�WR�ZDWHU�DQG�VRFLHW\�PXVW�DGGUHVV�FRPSOH[�TXHVWLRQV�DERXW�K\GURVRFLDO�UHODWLRQV��

3DUWLFLSDWRU\�UHVHDUFK�DGGUHVVHV�SRZHU�LPEDODQFHV�DQG�FXOWXUDO�GLIIHUHQFHV�E\�IRFXVLQJ RQ�FDSDFLW\�

EXLOGLQJ��SURPRWLQJ�GDWD�DFFHVVLELOLW\��DQG�DWWHQWLRQ�WR�FRPPXQLW\�JRDOV��

,Q�WKLV�FKDSWHU��ZH GHPRQVWUDWH FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�SDUWLFLSDWRU\�UHVHDUFK��E\

GHVFULELQJ K\GURVRFLDO�G\QDPLFV H[SHULHQFHG�E\�7ULEDO�DQG�QRQ�7ULEDO�UXUDO�FRPPXQLWLHV�UHVLGLQJ�LQ

D�PLQLQJ�LPSDFW�UHJLRQ LQ�QRUWKHUQ�,GDKR DQG�FRPSDULQJ EHWZHHQ�WKH�SDUWLFLSDWRU\�SURFHVVHV�WKDW�ZH�

GHYHORSHG�LQ�FRQGXFWLQJ�RXU�UHVHDUFK��:H�FRQFOXGH�WKDW�IXWXUH�SDUWLFLSDWRU\�UHVHDUFK�VKRXOG�FRQWLQXH�

WR�GHYHORS�PHWKRGV�WKDW�LQFOXGH�FOHDU��IOH[LEOH��DQG�PLQLPDOO\�LQWUXVLYH�PHWKRGV�IRU�PRQLWRULQJ�DQG�

HYDOXDWLQJ�SURMHFW�RXWFRPHV��5HFRJQLWLRQ RI�WKH�GLYHUVLW\�RI�DSSURDFKHV�IRU�SDUWLFLSDWRU\�UHVHDUFK�LV�

QHFHVVDU\�IRU�HYDOXDWLQJ��IXQGLQJ��DQG�DGYDQFLQJ�WKH�SURFHVVHV�WKDW�OHDG�WR�PRUH�HTXLWDEOH�

DSSURDFKHV��,Q�WKH�FRQFOXGLQJ�FKDSWHU�RI�WKLV�GLVVHUWDWLRQ��,�VKDUH�VRPH�RI�P\�LGHDV�IRU�SURYLGLQJ�

JUDGXDWH�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�IRUPDOO\�FRQGXFW�UHVHDUFK�WKURXJK�FRPPXQLW\�XQLYHUVLW\�

SDUWQHUVKLSV��

+LJKOLJKWV

x &RPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�OHG�WR�UHVHDUFK�SURMHFWV�WKDW�DGGUHVV�FRPPXQLW\�JRDOV�
x 3DUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV��ZKLOH�QHFHVVDULO\�GLYHUVH��FRXOG�EHQHILW�IURP�PRUH�V\VWHPDWLF�

SURFHVV�WR�PRQLWRU�DQG�HYDOXDWH�RXWFRPHV�IURP�SDUWLFLSDWRU\�UHVHDUFK�
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x 6\QWKHVLV�RI�SDUWLFLSDWRU\�UHVHDUFK�DERXW�K\GURVRFLDO�UHODWLRQV�FRXOG�EHQHILW�IURP�D�JUHDWHU�
HPSKDVLV�RQ�V\QWKHVL]LQJ�PHWKRGV�DQG�DSSURDFKHV��

&KDSWHU��

&KDSWHU���LQFOXGHV�WKH�ILQDO�GHOLYHUDEOH�WKDW�ZH�GHYHORSHG�DIWHU�DWWHQGLQJ�D�ZRUNVKRS�DW�WKH�

1DWLRQDO�6FLHQFH�)RXQGDWLRQ¶V�6RFLR�(QYLURQPHQWDO�6\QWKHVLV�&HQWHU��6(6<1&���:H�KDYH�

VXEPLWWHG�DQG�FRPSOHWHG�DQ�LQLWLDO�URXQG�RI�UHYLVLRQV�IRU�WKH�PDQXVFULSW ZLWK WKH�MRXUQDO� &DVH

6WXGLHV�LQ�WKH�(QYLURQPHQW� 7KH�MRXUQDO�SXEOLVKHV�SHHU�UHYLHZHG�FDVH�VWXG\�DUWLFOHV DQG�FDVH�VWXG\�

SHGDJRJ\�DUWLFOHV��7KH�DUWLFOH�FRQFOXGHV�ZLWK�TXHVWLRQV�WKDW�HQFRXUDJH�FULWLFDO�WKRXJKW�DERXW�WKH�FDVH��

7KLV�FKDSWHU�GHVFULEHV�ULVN�FRPPXQLFDWLRQ�LQ�WKH�6LOYHU�9DOOH\��0\�DGYLVRU�DQG�,�KDYH�XVHG�WKH�FDVH�

DQDO\VLV�DV�D�WHDFKLQJ�XQLW�LQ�D�FRXUVH�WLWOHG�6RFLDO�(FRORJLFDO�6\VWHPV� 7KH�FKDSWHU�GUDZV�IURP�WKH�

VXUYH\�GDWD�GHVFULEHG�LQ�&KDSWHU���WR�HYDOXDWH�ZKHWKHU�WKH�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ HIIHFW�

LQIOXHQFHV�KRZ�SHRSOH�SHUFHLYH�ULVN�DQG�WKHLU�LQWHQWLRQV�WR�XQGHUWDNH�KHDOWK�SURWHFWLYH�EHKDYLRUV��:H

UHYLHZ KRZ�GLIIHUHQFHV�LQ�ULVN�SHUFHSWLRQ�E\�UHVLGHQF\�WLPH�PD\�DIIHFW�WKH�'LVWULFW¶V�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV��:H�WKHQ�HYDOXDWH�IXWXUH�ULVN�FRPPXQLFDWLRQ�FKDOOHQJHV�DQG�RSSRUWXQLWLHV��

XUJLQJ�UHDGHUV�WR�FRQVLGHU�WKH�FRPSOH[LWLHV�RI�FRPPXQLFDWLQJ�WKH�QHJDWLYH�KHDOWK�FRQVHTXHQFHV�RI�

PHWDO�FRQWDPLQDQWV��/HVVRQV�OHDUQHG�IURP�WKLV�H[DPLQDWLRQ�DSSO\�WR�RWKHU 6XSHUIXQG�VLWHV�DQG

FRPPXQLWLHV LPSDFWHG�E\ PHWDO�FRQWDPLQDQWV� 5HIHU�WR�WKH�6XSSOHPHQWDU\�PDWHULDOV�WR�YLHZ�WKH�

WHDFKLQJ�JXLGH�WKDW�ZH�GHYHORSHG�LQ�SDUDOOHO�ZLWK�WKLV�FKDSWHU��

+LJKOLJKWV

x 5LVN�FRPPXQLFDWLRQ�VWUDWHJLHV�VKLIW�RYHU�WLPH�DW�6XSHUIXQG VLWHV�DV�WKH�YLVXDO�HYLGHQFH�RI�
FRQWDPLQDWLRQ�GHFUHDVHV�DQG�REVHUYDWLRQV�RI�SHRSOH�QRW�SUDFWLFLQJ�UHFRPPHQGHG�KHDOWK�
SURWHFWLYH�EHKDYLRUV�LQFUHDVH�

x 9DULDWLRQV�LQ�ULVN�SHUFHSWLRQ�DUH QRW�KHDYLO\�LQIOXHQFHV�E\ WKH�DPRXQW�RI�WLPH�D�SHUVRQ�OLYHV�
LQ�DQ�LPSDFWHG�UHJLRQ��

&RQFOXVLRQ

5LVN�FRPPXQLFDWRUV�IDFH�WKH�FKDOOHQJLQJ�WDVN�RI�HQVXULQJ�WKDW�WKH�SXEOLF�LV�DZDUH�DQG�

SUHSDUHG�WR�UHVSRQG�WR�ULVN�XQGHU�G\QDPLF�FLUFXPVWDQFHV��7KH�JURZLQJ�JOREDO�SRSXODWLRQ�DQG�FOLPDWH�

FKDQJH�IXUWKHU�H[DFHUEDWH�KXPDQ�KHDOWK�DQG�HFRORJLFDO�ULVNV�DW�6XSHUIXQG�VLWHV��2GHOO�HW�DO���������

FUHDWLQJ QHZ�FKDOOHQJHV�IRU�ULVN�FRPPXQLFDWLRQ��)RU�LQVWDQFH��LQ�-XQH�RI�������LQ�0LGODQG�&RXQW\

0LFKLJDQ��D KLVWRULF�IORRG��ZKLFK�VXUSDVVHG D������IORRG E\�WZR IHHW��FDXVHG�FRQFHUQ WKDW�D

6XSHUIXQG�VLWH�ZDV�GLVWXUEHG DQG�WKDW UHPHGLDO�ZRUN�GRQH�WR�FRQWDLQ�WKH�WR[LF�ZDVWH�DW�WKH�VLWH�PLJKW�

EH GHVWUR\HG��0XUGRFN��������,W�LV�LQFUHDVLQJO\�LPSRUWDQW�WKDW�ULVN�FRPPXQLFDWLRQ�VFKRODUV�DQG�

SUDFWLWLRQHUV�FRQVLGHU�KRZ�WR�FRPPXQLFDWH�WKH�FRPSRXQGLQJ�ULVNV�RI�PXOWLSOH�KD]DUGV�DQG�VWUHVVRUV��

,QWHUGLVFLSOLQDU\�DQG�WUDQVGLVFLSOLQDU\�DUH�QHHGHG�WR�HQVXUH�WKDW�QRQ�H[SHUWV�DUH�DGHTXDWHO\�LQIRUPHG�

DERXW�ULVN�DQG�WKH�DFWLRQV�WKH\�FDQ�WDNH�WR�UHGXFH�WKH�ULVN��
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7KH�FRQFOXVLRQ�RI�WKH�GLVVHUWDWLRQ�VXPPDUL]HV�WKUHH�SULPDU\�OHVVRQV�OHDUQHG� ����FR�GHYHORS�

D�SODQ�WR�DSSO\�UHVHDUFK�ILQGLQJV�SULRU�WR�EHJLQQLQJ�UHVHDUFK������SULPDU\�LVVXH�IUDPHV�LQFOXGH�YLHZV�

WKDW EDODQFH�HFRQRPLF�GHYHORSPHQW�DQG�SXEOLF�KHDOWK�JRDOV� DQG ��� FRPPXQLW\�XQLYHUVLW\�

SDUWQHUVKLSV�WHDFK�JUDGXDWH�VWXGHQWV�FULWLFDO�VNLOOV QHHGHG�WR�EULGJH�JDSV�EHWZHHQ�VFLHQFH�DQG�

SUDFWLFH� 7KHVH�OHVVRQV�DUH�EDVHG�RQ�P\�H[SHULHQFHV�ERWK�LQ�SDUWLFLSDQWV�LQ�8QLYHUVLW\�RI�,GDKR¶V�

16)�,*(57�SURJUDP�DQG�RQ�WKH�SULPDU\�VWXGLHV�RI�P\�GLVVHUWDWLRQ��2QH�ZD\�WR�HQFRXUDJH�PRUH�

WUDQVGLVFLSOLQDU\�DSSURDFKHV WR�UHVHDUFK�LV�E\�PDNLQJ�FOHDUHU�DQG�PRUH�VWUXFWXUHG�UHTXLUHPHQWV�IRU�

VWXGHQWV�FRQGXFWLQJ�UHVHDUFK�ZLWK�FRPPXQLW\�PHPEHUV�DQG�FRPPXQLW\�SDUWQHUV��



�

/LWHUDWXUH�&LWHG

$SLW]��6��(���)LW]SDWULFN��$��*���0F1DOO\��$���+DUULVRQ��'���&RXJKOLQ��&���	�(GZDUGV��'��$����������

6WDNHKROGHU�YDOXH�OLQNHG�VXVWDLQDELOLW\�DVVHVVPHQW��(YDOXDWLQJ�UHPHGLDO�DOWHUQDWLYHV�IRU�WKH�

3RUWODQG�+DUERU�6XSHUIXQG�6LWH��3RUWODQG��2UHJRQ��86$��,QWHJUDWHG�(QYLURQPHQWDO�

$VVHVVPHQW�DQG�0DQDJHPHQW�����������±���

$YHQ��7���	�5HQQ��2����������2Q ULVN�GHILQHG�DV�DQ�HYHQW�ZKHUH�WKH�RXWFRPH�LV�XQFHUWDLQ��-RXUQDO�RI�

5LVN�5HVHDUFK����������±����

%DUQHV��3���&XUWLV��$���'RZQH\��/��+���	�)RUG��/����������&RPPXQLW\�SDUWQHUV¶�SHUFHSWLRQV�LQ�

ZRUNLQJ�ZLWK�ORFDO�KHDOWK�GHSDUWPHQWV��$Q�H[SORUDWRU\�VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�

4XDOLWDWLYH�5HVHDUFK�LQ�6HUYLFHV����������±���

(JHQ��2���%HDWW\��.���%ODFNOH\��'��-���%URZQ��.���	�:\NRII��5����������+HDOWK�DQG�VRFLDO�FRQGLWLRQV�

RI�WKH�SRRUHVW�YHUVXV�ZHDOWKLHVW�FRXQWLHV�LQ�WKH�8QLWHG�6WDWHV��$PHULFDQ�-RXUQDO�RI�3XEOLF�

+HDOWK�������������±����

(QWZLVWOH��-��$���+XUVWKRXVH��$��6���5HLV��3��$��0���	�6WHZDUW��$��*����������0HWDOOLIHURXV�PLQH�GXVW��

KXPDQ�KHDOWK�LPSDFWV�DQG�WKH�SRWHQWLDO�GHWHUPLQDQWV�RI�GLVHDVH�LQ�PLQLQJ�FRPPXQLWLHV��

&XUUHQW�3ROOXWLRQ�5HSRUWV����������±����

+DUULV��-��.���%HDWW\��.���/HLGHU� -��3���.QXGVRQ��$���$QGHUVRQ��%��/���	�0HLW��0����������7KH�GRXEOH�

GLVSDULW\�IDFLQJ�UXUDO�ORFDO�KHDOWK�GHSDUWPHQWV��$QQXDO�5HYLHZ�RI�3XEOLF�+HDOWK���������±����

+RRYHU��$��*����������6HQVHPDNLQJ��VWDNHKROGHU�GLVFRUG��DQG�ORQJ�WHUP�ULVN�FRPPXQLFDWLRQ�DW�D�86�

6XSHUIXQG�VLWH��5HYLHZV�RQ�(QYLURQPHQWDO�+HDOWK������±�������±����

.OHPLFN��+���0DVRQ��+���	�6XOOLYDQ��.����������6XSHUIXQG�FOHDQXSV�DQG�FKLOGUHQ¶V�OHDG�H[SRVXUH��

-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������������

KWWSV���GRL�RUJ���������M�MHHP������������

0HWFDOI��(��&���0RKU��-��-���<XQJ��/���0HWFDOI��3���	�&UDLJ��'����������7KH�UROH�RI�WUXVW�LQ�UHVWRUDWLRQ�

VXFFHVV��3XEOLF�HQJDJHPHQW�DQG�WHPSRUDO�DQG�VSDWLDO�VFDOH�LQ�D�FRPSOH[�VRFLDO�HFRORJLFDO�

V\VWHP��5HVWRUDWLRQ�(FRORJ\������������±����

0XUGRFN��5���������-XQH���������KRPHV�GDPDJHG�DQG���PRUH�UHDVRQV�0LFKLJDQ�ZDQWV�

IORRGLQJ�GHFODUHG�D�IHGHUDO�GLVDVWHU��0LFKLJDQ�/LYH�
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2GHOO��6��'���%HEELQJWRQ��$���	�)UH\��.��(����������0LQLQJ�DQG�FOLPDWH�FKDQJH��$�UHYLHZ�DQG�

IUDPHZRUN�IRU�DQDO\VLV��7KH�([WUDFWLYH�,QGXVWULHV�DQG�6RFLHW\�����������±����

5DPLUH]�$QGUHRWWD��0��'���/RWKURS��1���:LONLQVRQ��6��7���5RRW��5��$���$UWLROD��-��)���.OLPHFNL��:���	�

/RK��0����������$QDO\]LQJ�SDWWHUQV�RI�FRPPXQLW\�LQWHUHVW�DW�D�OHJDF\�PLQLQJ�ZDVWH�VLWH�WR�

DVVHVV�DQG�LQIRUP HQYLURQPHQWDO�KHDOWK�OLWHUDF\�HIIRUWV��-RXUQDO�RI�(QYLURQPHQWDO�6WXGLHV�

DQG�6FLHQFHV�����������±����

5RVHQVWRFN��,��0����������+LVWRULFDO�RULJLQV�RI�WKH�+HDOWK�%HOLHI�0RGHO��+HDOWK�(GXFDWLRQ�

0RQRJUDSKV������� ���±����

6XOOLYDQ��0���	�*UHHQ��'����������0LVOHG�DERXW�OHDG��$Q�DVVHVVPHQW�RI�RQOLQH�SXEOLF�KHDOWK�HGXFDWLRQ�

PDWHULDO�IURP�$XVWUDOLD¶V�OHDG�PLQLQJ�DQG�VPHOWLQJ�WRZQV��(QYLURQPHQWDO�+HDOWK�����������

86(3$����������6XSHUIXQG��&(5&/$�2YHUYLHZ��KWWSV���ZZZ�HSD�JRY�VXSHUIXQG�VXSHUIXQG�FHUFOD�

RYHUYLHZ

9LUDSRQJVH��$���%URRNV��6���0HWFDOI��(��&���=HGDOLV��0���*RV]��-���.OLVNH\��$���	�$OHVVD��/����������$�

VRFLDO�HFRORJLFDO�V\VWHPV�DSSURDFK�IRU�HQYLURQPHQWDO�PDQDJHPHQW��-RXUQDO�RI�

(QYLURQPHQWDO�0DQDJHPHQW���������±���

9RUYRODNRV��7���$UVHQLRX��6���	�6DPDNRXUL� 0����������7KHUH�LV�QR�VDIH�WKUHVKROG�IRU�OHDG�H[SRVXUH��

$�OLWHUDWXUH�UHYLHZ��3V\FKLDWULNL������������±����



�

�

7DEOHV

7DEOH ��� 3ULPDU\�GLVVHUWDWLRQ�GHOLYHUDEOHV

&KDSWHU 7LWOHV 6XPPDU\ 0DQXVFULSW
5LVN�SHUFHSWLRQ��EHKDYLRUDO�
LQWHQWLRQV��DQG�OHDG�
FRQWDPLQDWLRQ�LQ�PLQLQJ�
LPSDFWHG�FRPPXQLWLHV

&RPPXQLW\�VXUYH\�RI�UHVLGHQW¶V�SHUFHSWLRQV�DQG�EHKDYLRUDO�
LQWHQWLRQV�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV�UHODWHG WR�OHDG�
FRQWDPLQDWLRQ��6XSSRUWHG�E\�SLORW�JUDQW�SURJUDP�

(QYLURQPHQW�DQG�%HKDYLRU

(QYLURQPHQWDO��SXEOLF�KHDOWK�
DQG�HFRQRPLF�GHYHORSPHQW�
IUDPLQJ�DW�D�6XSHUIXQG�VLWH��$�4�
PHWKRGRORJ\�DSSURDFK�

$ 4�PHWKRGRORJ\�DSSURDFK WR�XQGHUVWDQGLQJ KRZ�VWDNHKROGHU�
SHUVSHFWLYHV�LQIRUP�IUDPLQJ�RI�SULRULWLHV DERXW HQYLURQPHQWDO�
SXEOLF�KHDOWK�DQG�HFRQRPLF�GHYHORSPHQW LVVXHV�

-RXUQDO�RI�(QYLURQPHQWDO�
0DQDJHPHQW
�6XEPLWWHG�

3DUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�
LQ�PLQLQJ�LPSDFWHG�K\GURVRFLDO�
V\VWHPV

'HVFULEHV�WKH�K\GURVRFLDO�G\QDPLFV H[SHULHQFHG�E\�7ULEDO�DQG�
QRQ�7ULEDO�UXUDO�FRPPXQLWLHV�UHVLGLQJ�LQ D�PLQLQJ�LPSDFW�UHJLRQ
LQ�QRUWKHUQ�,GDKR��:H�FRPSDUH�WZR�FRPPXQLW\�XQLYHUVLW\
SDUWQHUVKLSV LQ�WKH�UHJLRQ�

+\GURORJLFDO�6FLHQFH�
-RXUQDO
�$FFHSWHG�

&KDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�
FRPPXQLFDWLQJ�OHDG�H[SRVXUH�
ULVN�LQ�,GDKR¶V�6LOYHU�9DOOH\

&DVH�DERXW�ULVN�SHUFHSWLRQ�DQG�WKH�3DQKDQGOH�+HDOWK�'LVWULFW¶V�
ULVN�FRPPXQLFDWLRQ�VWUDWHJ\�

&DVH�6WXGLHV�LQ�WKH�
(QYLURQPHQW
�5HYLVHG�DQG�5HVXEPLWWHG�
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&KDSWHU��� 3HUFHLYHG�ULVN��EHKDYLRUDO�LQWHQWLRQV��DQG�OHDG�

FRQWDPLQDWLRQ�LQ�PLQLQJ�LPSDFWHG�FRPPXQLWLHV

$EVWUDFW

8QGHUVWDQGLQJ�WKH�VWUHQJWK�RI�WKH�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�LQGLYLGXDOV¶�

EHKDYLRUDO�LQWHQWLRQV WR�SURWHFW�WKHLU�KHDOWK LV�DQ�LPSRUWDQW�VWHS�LQ�GHWHUPLQLQJ�DSSURSULDWH�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV�LQ�FRPPXQLWLHV�LPSDFWHG�E\�OHDG�FRQWDPLQDWLRQ��:H�FRQGXFWHG�D�GURS�RII��

SLFN�XS VXUYH\�ZLWKLQ�FRPPXQLWLHV�RI�QRUWKHUQ�,GDKR��86$��Q� ������QHDU�D�6XSHUIXQG�PHJDVLWH�ZLWK�

OHJDF\�PLQH�FRQWDPLQDWLRQ��:H�XVH�WKH�VXUYH\�GDWD�WR�HPSLULFDOO\�WHVW�D�WKHRUHWLFDO�PRGHO�RI�

SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV�EDVHG�RQ�WKH�+HDOWK�%HOLHI�0RGHO��6XUYH\�UHVXOWV�LQGLFDWH�

WKDW�SHRSOH�ZKR�SHUFHLYH�WKH�WKUHDW�RI�OHDG�FRQWDPLQDWLRQ�DV�VHYHUH��SHUFHLYH�EHQHILWV�WR�KHDOWK�

SURWHFWLYH�EHKDYLRUV��DQG�UHJXODUO\�FRQVLGHU�ULVNV�RI�OHDG�FRQWDPLQDWLRQ�KDG�KLJK�LQWHQWLRQV�IRU

SUDFWLFLQJ SURWHFWLYH EHKDYLRUV��:H ILQG�WKDW�ZRPHQ�UHSRUW�KLJKHU�EHKDYLRUDO�LQWHQWLRQV�WKDQ�PHQ��EXW�

DJH�DQG�PLQLQJ�DIILOLDWLRQ�GR�QRW�LQIOXHQFH�EHKDYLRUDO�LQWHQWLRQV��8QGHUVWDQGLQJ�ULVN�SHUFHSWLRQV�DQG�

EHKDYLRUDO�LQWHQWLRQV�DLG�SXEOLF�KHDOWK�DJHQFLHV�LQ WDLORULQJ�ULVN�FRPPXQLFDWLRQ�IRU�LQFUHDVLQJ�

SURWHFWLYH�EHKDYLRU�LQ�VXFK�LPSDFWHG�FRPPXQLWLHV�

,QWURGXFWLRQ

/HDG�>3E@�FRQWDPLQDWLRQ��D�FRQVHTXHQFH�RI�LQGXVWULDOL]DWLRQ��LV�D�ZLGHO\�SXEOLFL]HG

HQYLURQPHQWDO�KHDOWK�ULVN��*OHDVRQ�HW�DO����������6RXUFHV�RI�DQG H[SRVXUHV�WR�3E GHFOLQHG�LQ�WKH�86�

IROORZLQJ�WKH�HQIRUFHPHQW�RI�QHZ�UHJXODWLRQV�DQG�WKH�UHPRYDO�RI�3E�IURP JDVROLQH��/HYLQ�HW�DO���

������6FKRRI�HW�DO����������EXW�3E UHPDLQV�D�ZLGHO\�GLVSHUVHG�FRQWDPLQDQW��HVSHFLDOO\�LQ�DQG�DURXQG�

PLQLQJ�FRPPXQLWLHV��0D[ZHOO�HW�DO����������3ULPDU\�SUHYHQWLRQ DFWLRQV��VXFK�DV�UHPRYDO�RI�PLQH�

ZDVWH��LV�WKH�SUHIHUUHG�PHWKRG IRU�FRQWDLQLQJ�DQG�PDQDJLQJ�KD]DUGRXV�VXEVWDQFHV �.HJOHU�HW�DO��

�������+RZHYHU� LW�LV�FKDOOHQJLQJ�WR�IXOO\�HOLPLQDWH�PHWDO�FRQWDPLQDWLRQ�DQG�H[SRVXUH�SDWKZD\V�LQ�

PLQLQJ�FRPPXQLWLHV�ZKHUH�OHJDF\�SUDFWLFHV�DOORZHG�WKH�FRQWDPLQDQWV�WR�EH�ZLGHO\�GLVSHUVHG�LQ�WKH�

HQYLURQPHQW��(QWZLVWOH�HW�DO����������)RU�LQVWDQFH��3E FRQWDPLQDWHG�WRSVRLO�UHPDLQV D�OHDGLQJ�VRXUFH�

RI�HOHYDWHG�EORRG�OHDG�OHYHOV�LQ�FKLOGUHQ�LQ�WKH�86�EHFDXVH�RI�WKH�ZLGH�GLVWULEXWLRQ�RI�WKH�FRQWDPLQDQW�

LQ�WKH�HQYLURQPHQW�IURP�LQGXVWULDO�SURFHVVHV�VXFK�DV�PLQLQJ��/DLGODZ�HW�DO���������/HYLQ�HW�DO���������

0LHONH�HW DO����������:KLOH�KLJK�OHYHOV�RI H[SRVXUH�FDQ�OHDG�WR�DFXWH�3E SRLVRQLQJ��QHJDWLYH�KHDOWK

FRQVHTXHQFHV�DUH�PRUH�RIWHQ�OLQNHG�WR�ORQJ�WHUP�FKURQLF�GLVHDVHV�DQG�KHDOWK�FRQVHTXHQFHV�

�9RUYRODNRV�HW�DO����������:KHQ�3E LV�ZLGHVSUHDG�LQ�D�FRPPXQLW\��SULPDU\�SUHYHQWLRQ DFWLYLWLHV�PXVW�
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EH�FRPSOHPHQWHG�E\�VHFRQGDU\�SUHYHQWLRQ�VXFK�DV�WKH�SUDFWLFH�RI�KHDOWK�SURWHFWLYH�EHKDYLRUV��86�

(3$�������

7KH�+HDOWK�%HOLHI�0RGHO��+%0��LV�RQH�RI�PDQ\�SRVVLEOH�KHDOWK�EHKDYLRU�IUDPHZRUNV�WKDW�

IDFLOLWDWH�DQ�XQGHUVWDQGLQJ�RI�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��H�J���

)LVKEHLQ�	�$M]HQ��������3URFKDVND�	�9HOLFHU���������7KH�PRGHO�LV�RIWHQ�IDYRUHG�IRU�HPSLULFDO�

VWXGLHV�DERXW�HQYLURQPHQWDO�DQG�KHDOWK�UHODWHG�WRSLFV��$QGUDGH�HW�DO���������.LP�	�&RRNH��������

/LQGVD\�	�6WUDWKPDQ��������1LVEHW�	�*LFN���������,GHQWLI\LQJ�WKH�DVVRFLDWLRQV�EHWZHHQ�

HQYLURQPHQWDO�ULVN�SHUFHSWLRQV�DQG�EHKDYLRUDO�LQWHQWLRQV�ZLWK�WKH�+%0�FDQ�DLG�UHVSRQVLEOH�DJHQFLHV�

LQ��GHYHORSLQJ�RU�PRGLI\LQJ�FRPPXQLFDWLQJ�ULVN�VWUDWHJLHV��+RRYHU��������-DQPDLPRRO�	�:DWDQDEH��

������6WUDXE�	�/HDK\��������6XOOLYDQ�	�*UHHQ���������

7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�VWUHQJWK�RI�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�

ULVN�DQG�KHDOWK�SURWHFWLYH�EHKDYLRUDO�LQWHQWLRQV��EHKDYLRUDO�LQWHQWLRQV��LQ�PLQLQJ�LPSDFWHG

FRPPXQLWLHV�RI�WKH�6LOYHU�9DOOH\�LQ�QRUWKHUQ�,GDKR��8QLWHG�6WDWHV��86���)LJXUH�������&RPPXQLWLHV�RI�

WKH�6LOYHU�9DOOH\�DUH�ORFDWHG�LQ�D�GHVLJQDWHG�6XSHUIXQG�VLWH��ZKHUH�ZLGHVSUHDG�3E FRQWDPLQDWLRQ�KDV�

EHHQ�SUHVHQW�IRU�RYHU�����\HDUV��*XVWDYVRQ�HW�DO���������0L[���������,Q�������WKH�VHYHUDO�UHVLGHQWLDO�

DUHDV ZHUH�LQFOXGHG�LQ�WKH�LQLWLDO�ERXQGDULHV�RI�WKH�%XQNHU�+LOO�0LQLQJ�DQG�0HWDOOXUJLFDO�&RPSOH[�RU�

%XQNHU�+LOO�6XSHUIXQG�VLWH��,Q�������WKH�6XSHUIXQG�VLWH ERXQGDULHV ZHUH�H[SDQGHG�WR�LQFOXGH�DOO�

FRPPXQLWLHV�DORQJ�WKH�IORRGSODLQV�RI�WKH�6LOYHU�9DOOH\ �*XVWDYVRQ�HW�DO����������6WDII�ZLWK�WKH�

3DQKDQGOH�+HDOWK�'LVWULFW��'LVWULFW��DUH�FRQFHUQHG�WKDW�SHRSOH�DUH�QRW�SURWHFWLQJ�WKHLU�KHDOWK�E\�

SDUWDNLQJ�LQ�DFWLYLWLHV VXFK�DV�UHFUHDWLQJ�DW�ROG�PLQH�VLWHV��EHFDXVH�RI�WKH�FRQWLQXHG�SUHVHQFH�RI�WKH�

FRQWDPLQDWLRQ�HYHQ�DIWHU����\HDUV�RI�UHPHGLDWLRQ��+HONH\���������7R�DVVLVW�LQ�LGHQWLI\LQJ�SHUFHLYHG�

ULVNV�IRU�LPSURYLQJ�WKH�'LVWULFW¶V�ULVN�FRPPXQLFDWLRQ�VWUDWHJ\��ZH�XVHG�WKH�+%0�WR�GHYHORS�D�

FRPPXQLW\�VXUYH\��Q �����IRU�H[DPLQLQJ�SHUFHLYHG�KHDOWK�ULVNV DQG�EHKDYLRUDO�LQWHQWLRQV�JLYHQ�

SRVVLEOH�H[SRVXUH�WR�3E FRQWDPLQDWLRQ�

%DFNJURXQG

7KH�+HDOWK�%HOLHI�0RGHO��+%0�

7KH�+%0�GHVFULEHV�VL[�SULPDU\�FRQVWUXFWV�WKDW�LQIOXHQFH�SHUFHSWLRQV�RI�KHDOWK�ULVNV�DQG�D�

GHFLVLRQ�IUDPHZRUN�IRU�FKRRVLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��-DQ]�	�%HFNHU��������7KHVH

FRQVWUXFWV²SHUFHLYHG�VXVFHSWLELOLW\��SHUFHLYHG�VHYHULW\��SHUFHLYHG�EDUULHUV��SHUFHLYHG�EHQHILWV��FXHV�

WR�DFWLRQ��DQG�VHOI�HIILFDF\²DUH�K\SRWKHVL]HG�WR�SUHGLFW�ZKHWKHU�D�SHUVRQ�ZLOO�FKRRVH�WR�HPSOR\�

SURWHFWLYH�EHKDYLRU��-DQ]�	�%HFNHU��������5RVHQVWRFN���������3HUFHLYHG�VXVFHSWLELOLW\�DQG�VHYHULW\�

PDNH�XS�WKUHDW�SHUFHSWLRQ��ZKLOH�SHUFHLYHG�EDUULHUV�DQG�EHQHILWV�UHODWH�WR�LQGLYLGXDOV¶�RXWFRPH�

H[SHFWDQF\��5RVHQVWRFN���������RU�DQ�LQGLYLGXDO¶V�VXEMHFWLYH�HVWLPDWHV�RI�KRZ�OLNHO\�LW�LV�WKDW�D�
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VSHFLILF�EHKDYLRU�ZLOO�EH�IROORZHG�E\�SDUWLFXODU�FRQVHTXHQFHV��/LSSNH���������6HOI�HIILFDF\�ZDV�

LQFOXGHG�EHFDXVH�D�GLVEHOLHI�LQ�RQH¶V�DELOLW\�WR�SUDFWLFH�D�KHDOWK�EHKDYLRU�LV�DOVR�EHOLHYHG�WR�LQIOXHQFH�

EHKDYLRU��%DQGXUD���������6LPLODUO\��FXHV�WR�DFWLRQ²LQWHUQDO�DQG�H[WHUQDO�WULJJHUV�WKDW�SURPSW�D�

KHDOWK EHKDYLRU²ZHUH�DGGHG�WR�WKH�PRGHO�EHFDXVH�RI�WKH�LPSRUWDQFH�RI�UHPLQGHUV�LQ�IDFLOLWDWLQJ�

EHKDYLRU�FKDQJH��*ODQ]��������+DUULVRQ�HW�DO����������7KH�+%0�LV�DOVR�LQIOXHQFHG�E\�GHPRJUDSKLF�

DQG�SV\FKRVRFLDO�IDFWRUV�WKDW�SUHVXPDEO\�DIIHFW�DQ�LQGLYLGXDO¶V�ULVN�SHUFHSWLRQ��-DQ]�	�%HFNHU��

�������%HKDYLRUDO�LQWHQWLRQV�DUH�ZLGHO\�FRQVLGHUHG�WKH�PRVW�LPPHGLDWH�DQG�LPSRUWDQW�SUHGLFWRU�RI�

EHKDYLRU�DQG�DUH�FRPPRQO\�XVHG�ZKHQ�DFWXDO�EHKDYLRUV�FDQQRW�EH�PHDVXUHG��6KHHUDQ���������

3UHYLRXV�UHYLHZV�RI�HPSLULFDO�+%0�VWXGLHV�LQGLFDWH�WKDW�WKH�DVVRFLDWLRQV�EHWZHHQ�WKH�

SHUFHLYHG�KHDOWK�ULVN�FRQVWUXFWV DQG�EHKDYLRUDO�LQWHQWLRQV�DUH�QRW�WKH�VDPH�IRU�DOO WKH�FRQVWUXFWV��

0HWD�DQDO\VHV�RI HPSLULFDO�+%0�VWXGLHV�ILQG�WKDW�SHUFHLYHG�EDUULHUV�DQG�EHQHILWV�WHQG�WR�EH�WKH�

VWURQJHVW�SUHGLFWRU RI�EHKDYLRU��&DUSHQWHU��������-DQ]�	�%HFNHU���������$OWKRXJK�QRW�LQFOXGHG�LQ

PDQ\ +%0�VWXGLHV��&DUSHQWHU���������VHOI�HIILFDF\�LV�D�VWURQJ�SUHGLFWRU�RI�EHKDYLRUDO�LQWHQWLRQV�

�6KHHUDQ�HW�DO����������6HOI�HIILFDF\�LV DW�WLPHV FRQVLGHUHG�D�SHUFHLYHG�EDUULHU� UDWKHU�WKDQ�D�VHSDUDWH�

FRPSRQHQW�RI�WKH�PRGHO��-DQ]�	�%HFNHU������� EHFDXVH� LI�DQ�LQGLYLGXDO¶V�EHOLHI�LQ�WKHLU�DELOLW\�WR�

FKDQJH�WKHLU�EHKDYLRU�LV�ORZ��SHUKDSV�EHFDXVH�RI�ORZ�VHOI�HIILFDF\��WKHQ�WKHVH�EHOLHIV�FRXOG�EH�

LQWHUSUHWHG�DV�D�SHUFHLYHG�EDUULHU��.LP�	�&RRNH���������0HWD�DQDO\VHV�SURYLGH�OLPLWHG�LQVLJKW�DERXW�

WKH�VWUHQJWK�RI�DVVRFLDWLRQV�EHWZHHQ�WKH�+%0�FRQVWUXFWV DQG�EHKDYLRUDO�LQWHQWLRQV�EHFDXVH�

DVVRFLDWLRQV�GHSHQG�RQ�WKH�FRQWH[W�DQG�EHKDYLRU�EHLQJ�H[DPLQHG��+DUULVRQ�HW�DO���������-RQHV�HW�DO���

�������:KLOH WKH�SULPDU\�DVVRFLDWLRQV�SURSRVHG�E\�WKH�+%0�DUH�UHLQIRUFHG�E\�HPSLULFDO�VWXGLHV��

PHWKRGV�IRU�HYDOXDWLQJ�KHDOWK�ULVNV�DQG�EHKDYLRUV�WKURXJK�WKH�PRGHO�PXVW�EH�UHHYDOXDWHG�DFURVV�

FRQWH[WV�DQG�EHKDYLRUV��

$SSO\LQJ�WKH�+%0�WR�(QYLURQPHQWDO�5LVN

7KH +%0�PD\�EH�XVHG�WR�XQGHUVWDQG�FRPPXQLW\�PHPEHUV¶�PRWLYDWLRQV�WR�SUDFWLFH�KHDOWK�

SURWHFWLYH�EHKDYLRUV�UHODWHG�WR�HQYLURQPHQWDO�ULVN��+RZHYHU��HPSLULFDO�DSSOLFDWLRQV�RI�WKH�+%0�LQ�

WKH�FRQWH[WV�RI�ORQJ�WHUP�HQYLURQPHQWDO�FRQWDPLQDWLRQ��VXFK�DV�PLQLQJ�ZDVWH�DQG�PHWDO�

FRQWDPLQDWLRQ�RI�VXUURXQGLQJ�FRPPXQLWLHV��UHPDLQ�OLPLWHG��5HFHQW�VWXGLHV�DERXW�DVVRFLDWLRQV�

EHWZHHQ�ULVN�SHUFHSWLRQ�DQG�ZHOO�ZDWHU�WHVWLQJ EHKDYLRUV SURYLGH�LQVLJKW�DERXW�KRZ�WKH�+%0�DSSOLHV�

WR�WKH�FRQWH[W RI�KHDOWK�SURWHFWLYH�EHKDYLRUDO�LQWHQWLRQV�DQG�3E FRQWDPLQDWLRQ��+HDOWK�ULVN�SHUFHSWLRQV�

RI�ZHOO�ZDWHU�FRQWDPLQDWLRQ�PD\�EH�VLPLODU�WR�SHUFHSWLRQV�RI�3E FRQWDPLQDWLRQ�EHFDXVH��LQ�ERWK�

FDVHV��WKH�KHDOWK�ULVN�LV�PRUH�FRPPRQO\�DVVRFLDWHG�ZLWK�FKURQLF�UDWKHU�WKDQ�DFXWH�KHDOWK�

FRQVHTXHQFHV��7ZR UHYLHZV RI�SULYDWH�ZHOO ZDWHU�WHVWLQJ�EHKDYLRUV��0XQHQH�DQG�+DOO��������DQG�

&ROOH\�HW�DO��������� IRFXV�H[SOLFLWO\�RQ�HPSLULFDO�VWXGLHV�EDVHG�RQ�WKH +%0��7KHVH�UHYLHZV FRQFOXGH



��

WKDW�WKH�SURSRVHG�DVVRFLDWLRQV�RI�WKH�+%0�JHQHUDOO\�PDWFK�HPSLULFDO�DVVRFLDWLRQV�EHWZHHQ�ULVN�

SHUFHSWLRQ�DQG�EHKDYLRUDO�LQWHQWLRQV��,Q�RWKHU�ZRUGV��KHDOWK�SURWHFWLYH�EHKDYLRUDO�LQWHQWLRQV�WR�WHVW�

ZHOO�ZDWHU�IRU�FRQWDPLQDWLRQ�DUH�DVVRFLDWHG�ZLWK�EHOLHIV�WKDW�ZHOO�ZDWHU�FRQWDPLQDWLRQ SRVHV D�KHDOWK�

ULVN��WKDW�WKH�EHQHILWV�RI�WHVWLQJ�ZHOO�ZDWHU�DUH�JUHDWHU�WKDQ�WKH�EDUULHUV� DQG WKH�EHOLHI�WKDW WDNLQJ

DFWLRQ�WR�SUHYHQW�ZHOO�ZDWHU�FRQWDPLQDWLRQ ZLOO�PLWLJDWH�WKH�KHDOWK ULVN��L�H���VHOI�HIILFDF\���,QWHUQDO�

DQG�H[WHUQDO�UHPLQGHUV�WR�WHVW�ZHOO�ZDWHU�IRU�FRQWDPLQDWLRQ��L�H���FXHV�WR�DFWLRQ� DUH�DOVR�DVVRFLDWHG�

ZLWK�WHVWLQJ�EHKDYLRU LQ�WKHVH�UHYLHZV��)RU�ZHOO�ZDWHU FRQWDPLQDWLRQ DQG�KHDOWK�SURWHFWLYH EHKDYLRUV��

SHUFHLYHG�EDUULHUV�VXFK�DV�FRVW��DZDUHQHVV��DQG�FRQYHQLHQFH��DSSHDU�WR�EH�SDUWLFXODUO\�VWURQJ�

LQGLFDWRUV RI�EHKDYLRU��H�J���0XQHQH�HW�DO���������6WLOOR�,,,�HW�DO���������6WUDXE�	�/HDK\���������

7KH�EDUULHUV�WR�SUDFWLFLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV�UHODWHG�WR DYRLGLQJ�3E FRQWDPLQDWLRQ�

DUH�QRW�QHFHVVDULO\�H[SOLFLW�IDFWRUV�VXFK�DV�FRVW��7KH\�LQFOXGH�SHUFHLYHG DFFHVV�WR�LQIRUPDWLRQ�DQG�

UHVRXUFHV�DQG�WKH�SHUFHLYHG�LQFRQYHQLHQFH�RI�SUDFWLFLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��)RU�

HQYLURQPHQWDO�KHDOWK�ULVNV DVVRFLDWHG�ZLWK ORQJ�WHUP�KHDOWK�FRQVHTXHQFHV DQG�ZKHUH�EDUULHUV�WR�

DFWLRQ�DUH�QRW�DVVRFLDWHG�ZLWK�D�PRQHWDU\�FRVW��SHUFHLYHG�EHQHILWV�DQG�FXHV�WR�DFWLRQ�DUH DVVRFLDWHG�

ZLWK�EHKDYLRUDO�LQWHQWLRQV��$NRPSDE�HW�DO���������/LSPDQ�	�%XUW��������6KDILHL�HW�DO����������)RU�

LQVWDQFH��$NRPSDE�HW�DO���������IRXQG�WKDW�RQO\�SHUFHLYHG�EHQHILWV�DQG�FXHV�WR�DFWLRQ�ZHUH�DVVRFLDWHG�

ZLWK�EHKDYLRUDO�LQWHQWLRQV�WR�DGRSW�KHDOWK�SURWHFWLYH�EHKDYLRUV�GXULQJ�D�K\SRWKHWLFDO�IXWXUH�KHDW�

ZDYH��2QO\�RQH�RI�WKH�SHUFHLYHG�EDUULHUV�LQ�WKDW�VWXG\�UHODWHG�WR�D�FRVW�EDUULHU��WKH�FRVW�RI�UXQQLQJ�WKH�

$&�WR�VWD\�FRRO���DQG�IHZ�UHVSRQGHQWV�UHSRUWHG�H[SHULHQFLQJ�WKLV�EDUULHU��6WXGLHV�DERXW�ZHOO�ZDWHU�

WHVWLQJ�EHKDYLRUV�SURYLGH�D�VWDUWLQJ�SRLQW�IRU�FRQFHSWXDOL]LQJ�ULVN�SHUFHSWLRQ��KHDOWK�SURWHFWLYH�

EHKDYLRUV��DQG�3E FRQWDPLQDWLRQ��

6RFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�FDQ�LQIOXHQFH�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�

EHKDYLRUDO�LQWHQWLRQV �&DUSHQWHU���������,Q�WKH�FRQWH[W�RI�KHDOWK�SURWHFWLYH�EHKDYLRUV�DQG�SRVVLEOH�3E

H[SRVXUH�DW�6XSHUIXQG�VLWHV��DJH��JHQGHU��DQG�PLQLQJ�DIILOLDWLRQ PD\ LQIOXHQFH�ZKHWKHU�DQ�LQGLYLGXDO�

XQGHUWDNHV�KHDOWK�SURWHFWLYH�EHKDYLRUV��$JH�PD\�SOD\�D�UROH EHFDXVH�D�SHUVRQ¶V�DJH�LV�DQ�LQGLFDWRU�RI�

KRZ�PXFK�H[SHULHQFH�WKH\�KDYH�ZLWK�3E FRQWDPLQDWLRQ�DQG�ZKHWKHU�WKH\�DUH�OLNHO\�WR�KDYH�\RXQJ�

FKLOGUHQ��+DOSHUQ�	�:DUQHU��������5LQNHU�HW�DO����������*HQGHU�PD\�LQIOXHQFH�EHKDYLRU�EHFDXVH�

ZRPHQ�DQG�FKLOGUHQ�DUH�PRUH�YXOQHUDEOH�WR�QHJDWLYH�KHDOWK�RXWFRPHV�IURP�3E H[SRVXUH�DQG�PLJKW�EH�

PRUH�OLNHO\�WR�SUDFWLFH�KHDOWK�EHKDYLRUV��'DYLGVRQ�	�)UHXGHQEXUJ��������+DUFOHURGH�HW�DO���������

0F*HH��������5LFH�HW�DO����������$IILOLDWLRQ�ZLWK�PLQLQJ�LV�OLNHO\�UHOHYDQW EHFDXVH VHYHUDO�SUHYLRXV�

VWXGLHV�KDYH�OLQNHG LQYROYHPHQW�LQ�OLYHOLKRRGV�UHODWHG�WR�D SROOXWLQJ�LQGXVWU\�ZLWK�ORZHU�SHUFHLYHG

KHDOWK�ULVN �*UHHQEHUJ��������+DPP�HW�DO���������:LVpHQ�	�:HVWHU�+HUEHU���������
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+\SRWKHVHV�DQG�5DWLRQDOH

7KHRUHWLFDOO\��WKH�+%0�FDQ�EH�XVHG�WR�HYDOXDWH�D�FDXVDO�VWUXFWXUH��RU�SDUDOOHO�PHGLDWLRQ�

PRGHO��LQ�ZKLFK�DQ�LQGHSHQGHQW�YDULDEOH�VXFK�DV�EHKDYLRUDO�LQWHQWLRQV�LV�DVVRFLDWHG�ZLWK�DOO�RI�WKH�

+%0�FRQVWUXFWV��DQG�WKHQ�WKHVH�DIIHFW�DQ�RXWFRPH�YDULDEOH�RU�DQ�DFWXDO�EHKDYLRU��-RQHV�HW�DO����������

7KH +%0 IUDPHZRUN�GRHV�QRW DVVXPH�VKDUHG�LQIOXHQFH RU�SDWKV�EHWZHHQ�FRQVWUXFWV��*ODQ]��������

)RU�RXU�VWXG\� ZH�SURSRVHG�DVVRFLDWLRQV�DPRQJ�+%0�FRQVWUXFWV�DQG�EHKDYLRUDO�LQWHQWLRQV�WKDW�FDQ�EH�

HYDOXDWHG E\�D�SDUDOOHO�PHGLDWLRQ��SDWK��PRGHOLQJ�DSSURDFK��)LJXUH�����LOOXVWUDWHV WKH�K\SRWKHVL]HG�

DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVNV DQG�EHKDYLRUDO�LQWHQWLRQV�UHODWHG�WR�3E FRQWDPLQDWLRQ�LQ�WKH�

6LOYHU�9DOOH\�FRPPXQLWLHV��:H�K\SRWKHVL]HG�WKDW�WKH�VL[ +%0�FRQVWUXFWV�DUH�DVVRFLDWHG�ZLWK�

EHKDYLRUDO�LQWHQWLRQV�IRU�SUDFWLFLQJ�SURWHFWLYH�KHDOWK�EHKDYLRUV�LQ�WKLV�HQYLURQPHQW�RI�ORQJ�WHUP��3E�

FRQWDPLQDWLRQ� )RU�WKH�RXWFRPH�H[SHFWDQF\�FRQVWUXFWV��SHUFHLYHG�EHQHILWV�DQG�EDUULHUV��ZH�

K\SRWKHVL]HG�WKDW�KLJK�SHUFHLYHG�EHQHILWV�DQG�ORZ�SHUFHLYHG�EDUULHUV�WR�DFWLRQ�ZLOO�EH�DVVRFLDWHG�ZLWK�

EHKDYLRUDO LQWHQWLRQV��$JH��JHQGHU��DQG�PLQLQJ�DIILOLDWLRQ ZHUH�LQFOXGHG�LQ�WKH�DQDO\VLV DV�FRYDULDWHV�

EHFDXVH WKH\�KDYH�EHHQ�IRXQG�WR�LQIOXHQFH�KHDOWK�SURWHFWLYH�EHKDYLRUV�LQ�WKH�FRQWH[W�RI�3E

FRQWDPLQDWLRQ� %DVHG�RQ�WKH�OLWHUDWXUH�UHYLHZ�DQG�RXU�UHDVRQLQJ��WKH�IROORZLQJ�K\SRWKHVLV DQG�VXE�

K\SRWKHVHV DUH SURSRVHG��

+�� %HKDYLRUDO�LQWHQWLRQV�WR�XQGHUWDNH�KHDOWK�SURWHFWLYH�EHKDYLRUV�WR�DYRLG�3E FRQWDPLQDWLRQ�ZLOO�EH�

SRVLWLYHO\�DVVRFLDWHG�ZLWK��+�D��SHUFHLYHG�VHYHULW\���+�E��SHUFHLYHG�VXVFHSWLELOLW\���+�F��SHUFHLYHG�

EHQHILWV���+�G��VHOI�HIILFDF\��DQG��+�H��FXHV�WR�DFWLRQ DQG�QHJDWLYHO\�DVVRFLDWHG�ZLWK�SHUFHLYHG�

EDUULHUV��+�I���SURSRVHG�LQ�WKH�+%0��

0HWKRGV�

6WXG\�$UHD

+LVWRULFDO�PLQLQJ��VPHOWLQJ��DQG�DVVRFLDWHG�ZDVWH�GLVSRVDO�SUDFWLFHV�LQ�WKH�6LOYHU�9DOOH\�

UHVXOWHG�LQ�WKH�FRQWDPLQDWLRQ�RI�VRLOV��VHGLPHQWV��JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�ZLWK�3E�DV�ZHOO�DV�

DUVHQLF DQG�RWKHU�WR[LF�PHWDOV��)LJXUH�������2QFH�WKH�ZHDOWKLHVW�FRXQW\�LQ�,GDKR��WKH�6LOYHU�9DOOH\¶V�

6KRVKRQH�&RXQW\�FXUUHQWO\�KDV�DQ�DJLQJ�SRSXODWLRQ�RI�DURXQG���������8�6��&HQVXV���������7KH�

SRSXODWLRQ�LV�SUHGRPLQDQWO\�ZKLWH��DQG�SRRUHU�WKDQ�PRVW�FRXQWLHV�LQ�,GDKR��8�6��&HQVXV���������2YHU�

����RI�WKH�FRXQW\¶V�SRSXODWLRQ�XQGHU�WKH�DJH�RI����\HDUV�LV�RQ�GLVDELOLW\��FRPSDUHG�WR�����IRU�WKH�

VWDWH�RI�,GDKR��1HDUO\�����RI�FKLOGUHQ����WR����\HDUV�ROG��KDYH�D�GLVDELOLW\��UHODWLYH�WR�MXVW������RI�

FKLOGUHQ�LQ�WKH�VWDWH��$&6���������7KH�6LOYHU�9DOOH\�DOVR�UHSRUWV�KLJKHU�UDWHV�RI�QRQ�FRPPXQLFDEOH�

GLVHDVHV��H�J���FDUGLRYDVFXODU�GLVHDVH��UHODWLYH�WR�WKH�VWDWH��3DQKDQGOH�+HDOWK�'LVWULFW���������

3ULPDU\�SUHYHQWLRQ�DFWLYLWLHV��LQFOXGLQJ�ODQG�UHPHGLDWLRQ�WKURXJK�VRLO�UHPRYDO�DQG�

UHSODFHPHQW�RI�FLW\�LQIUDVWUXFWXUH��EHJDQ�LQ�WKH�����V�IROORZLQJ�WKH�GHVLJQDWLRQ�RI�WKH�6XSHUIXQG�VLWH�
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�(OLDV�	�*XOVRQ���������7RGD\��WKH�PDMRULW\�RI�SULYDWH�SURSHUWLHV�ZLWKLQ�WKH�FRPPXQLWLHV�RI�

3LQHKXUVW��.HOORJJ��DQG�:DOODFH�KDYH�EHHQ�UHPHGLDWHG�DORQJ�ZLWK�WKH�VPHOWLQJ�DUHDV�DQG�VRPH RI�WKH�

ROG�PLQH�VLWHV��$OWD�6FLHQFH�DQG�(QJLQHHULQJ��,QF��������(3$��������0L[���������%ORRG�OHDG�OHYHO�

FRQFHQWUDWLRQV�DPRQJ�FKLOGUHQ�OLYLQJ�LQ�QHDUE\�FRPPXQLWLHV�IHOO�IURP�DSSUR[LPDWHO\����ȝJ�G/�WR�����

ȝJ�G/�GXULQJ������������.OHPLFN�HW�DO���������6FKRRI�HW�DO���������YRQ�/LQGHUQ�HW�DO����������<HW��WKH�

6LOYHU�9DOOH\�UHPDLQV�KHDYLO\�FRQWDPLQDWHG�DW�UHPDLQLQJ�DEDQGRQHG�PLQH�VLWHV�DQG�LQ�WKH�IORRGSODLQV�

RI�FUHHNV�DQG�ULYHUV�ZKHUH�WKH�PLQH�ZDVWH�ZDV�GXPSHG�DQG FRQWLQXHV�WR�EH�GLVWULEXWHG�E\�KLJK�IORZV�

�5HVWRUDWLRQ�3DUWQHUVKLS���������:LWK�WKH�UHPHGLDWLRQ�RI�PRVW�SULYDWH�SURSHUWLHV��3E H[SRVXUH�RFFXUV�

SULPDULO\�WKURXJK�XVH�RI�UHFUHDWLRQDO�DUHDV�LQ�IORRGSODLQV�DQG�QHDU�PLQH�VLWHV��$OWD�6FLHQFH�DQG�

(QJLQHHULQJ��,QF��������+HONH\���������

6XUYH\�'HYHORSPHQW

7R�DVVHVV�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV�RI�WKH�FRPPXQLWLHV�LQ�WKH�6LOYHU�9DOOH\��D�

GURS�RII��SLFN�XS�VXUYH\�ZDV�GHYHORSHG�E\�8QLYHUVLW\�RI�,GDKR�UHVHDUFKHUV�DQG�'LVWULFW�VWDII��7KH�

VWXG\�SURWRFRO�ZDV�DSSURYHG�DQG�FHUWLILHG�H[HPSW�E\�WKH�8QLYHUVLW\�RI�,GDKR�,QVWLWXWLRQDO�5HYLHZ�

%RDUG������������7KH�VXUYH\�ZDV�YDOLGDWHG�WKURXJK�SUHWHVWLQJ�WKH VXUYH\�TXHVWLRQV�DW�FRPPXQLW\�

HYHQWV�KRVWHG�E\�WKH�'LVWULFW�LQ�������Q ����LQ�D�QHDUE\�FRXQW\��5HVXOWV�IURP�VXUYH\�SUHWHVWLQJ�ZHUH�

VXEPLWWHG�WR�D�SULQFLSDO�FRPSRQHQWV�DQDO\VLV��YDULPD[�URWDWLRQ��WR�GHWHUPLQH�ZKHWKHU�WKH�VXUYH\�

LWHPV�DOLJQHG�ZLWK�+%0�YDULDEOHV��7KH�DQDO\VLV�RI�WKH�SUHWHVW�VXUYH\�UHVSRQVHV�ZDV�GHHPHG�

DFFHSWDEOH�EHFDXVH DOLJQPHQW�EHWZHHQ�VXUYH\�LWHPV�DQG�WKH�FRUUHVSRQGLQJ�+%0�YDULDEOHV�SURGXFHG�

IDFWRU�ORDGLQJV�JUHDWHU�WKDQ������%URZQ���������

'URS�RII��3LFN�XS�6XUYH\�3URFHGXUHV

:H�GUHZ�VWUDWLILHG�UDQGRP�VDPSOHV�IURP QHLJKERUKRRG�FOXVWHUV�LQ�:DOODFH��.HOORJJ��DQG�

3LQHKXUVW��7DEOH����� EDVHG�RQ������8�6��&HQVXV�'DWD��7KH�VDPSOHV ZHUH VWUDWLILHG�EDVHG�RQ�

SURSRUWLRQDO�UHSUHVHQWDWLRQ�RI�VLQJOH� DQG�PXOWL� IDPLO\�KRXVLQJ�LQ�HDFK�FRPPXQLW\��1HLJKERUKRRG�

FOXVWHUV�LQFUHDVHG�WKH�HIILFLHQF\�RI�KRXVH�WR�KRXVH�YLVLWV��$�WRWDO�RI�����KRXVHKROGV�ZHUH�LGHQWLILHG�

IRU�LQFOXVLRQ�LQ�WKH�VWXG\��7KH�'238�PHWKRG�IRU�GLVWULEXWLQJ�VXUYH\V WR�WKH�KRXVHKROGV IROORZHG�

UHFRPPHQGDWLRQV�LQ�-DFNVRQ�6PLWK�HW�DO���������DQG�6WHHOH�HW�DO�������� IRU�KDUG�WR�UHDFK�

FRPPXQLWLHV�DQG�OLPLWLQJ�QRQ�UHVSRQVH�ELDV��7UHQWHOPDQ�HW�DO����������,Q�0DUFK�������D�SUH�VXUYH\�

QRWLILFDWLRQ�ZDV�PDLOHG�D�ZHHN�SULRU�WR�WKH�LQ�SHUVRQ�VXUYH\�GURS�RII�SHULRG��)LHOG�VWDII�YLVLWHG�HDFK�

KRXVHKROG�XS�WR�WKUHH�WLPHV�WR�GHOLYHU�VXUYH\V��2QO\�FRQVHQWLQJ�DGXOWV�����\HDUV�RI�DJH�RU�ROGHU��ZHUH�

HOLJLEOH�WR�SDUWLFLSDWH��DQG�SDUWLFLSDWLRQ�ZDV�UDQGRPL]HG�E\�UHTXHVWLQJ�WKH�UHVSRQVLEOH�DGXOW�ZLWK�WKH�

FORVHVW�ELUWKGD\�FRPSOHWH�WKH�VXUYH\��'LOOPDQ���������:KHQ�D�UHVSRQGHQW�DJUHHG�WR�SDUWLFLSDWH��ILHOG�

VWDII�OHIW�WKH�VXUYH\�DQG�D�SHQ��DQG�FRRUGLQDWHG D�WLPH�WR�UHWXUQ�WR�WKH�KRXVH�WR�FROOHFW�WKH�FRPSOHWHG�
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VXUYH\��$IWHU�WKUHH�IDLOHG�GHOLYHU\�DWWHPSWV��ILHOG�VWDII�OHIW�D�VXUYH\�SDFNHW��LQFOXGLQJ�D�FRYHU�OHWWHU��

VXUYH\��SHQ� DQG�SUHSDLG�UHWXUQ�HQYHORSH��RQ�WKH�GRRU�RI�WKH�UHVLGHQFH��2I�WKH�����KRXVHKROGV� ����

VXUYH\V�ZHUH�FRPSOHWHG��ZLWK����RI�WKRVH�FRPSOHWHG�E\�PDLO��([FOXGLQJ�WKH�����KRXVHKROGV�LQ�WKH�

RULJLQDO�VDPSOH�WKDW�ZHUH�YDFDQW�RU�XQVDIH��WKH�UHVSRQVH�UDWH�ZDV���������&RQGXFWLQJ�WKH�VXUYH\�LQ�

0DUFK�KHOSHG�WR�HQVXUH�WKDW�WKH�VDPSOH�SULPDULO\�LQFOXGHG�RXU�WDUJHW�UHVSRQGHQWV�± UHVLGHQWV�RI�WKH�

6LOYHU�9DOOH\�± UDWKHU�WKDQ�ZLQWHU�DQG�VXPPHU�VHFRQG�KRPH�DQG�UHQWDO�SRSXODWLRQV��&RPSOHWHG�

VXUYH\�GDWD�ZHUH�PDQXDOO\�HQWHUHG�LQWR�4XDOWULFV��DQ�RQOLQH�VXUYH\�SODWIRUP��(DFK�VXUYH\�ZDV�HQWHUHG�

WZLFH�E\�WZR�GLIIHUHQW�UHVHDUFKHUV�DQG�DQ�DFFXUDF\�FKHFN�ZDV�SHUIRUPHG��'LVFUHSDQFLHV�EHWZHHQ�WKH�

WZR�HQWULHV�������ZHUH�PDQXDOO\�FRUUHFWHG�

6XUYH\�0HDVXUHV

)RU�WKH����VXUYH\�LWHPV�FRQFHSWXDOL]HG�WR�UHSUHVHQW�WKH�VL[ KHDOWK�EHOLHI�FRQVWUXFWV��VWXG\�

YDULDEOHV� DQG�D�EHKDYLRUDO�LQWHQWLRQV�YDULDEOH��D���SRLQW�UHVSRQVH�VFDOH�ZDV�XVHG��6RPH�VWXGLHV�

VXJJHVW�QR�GLIIHUHQFH�DPRQJ���������DQG����SRLQW�VFDOHV��H�J���'DZHV���������DQG�RWKHUV�VXJJHVW�WKDW�D�

��SRLQW�VFDOH��RIIHUV�KLJKHU�GDWD�TXDOLW\�WKDQ��� RU���� SRLQW�VFDOHV��5HYLOOD�HW�DO����������7KH�IXOO�

VXUYH\�LQVWUXPHQW LV�LQFOXGHG�LQ�$SSHQGL[�$��QRW�DOO�VXUYH\�LWHPV�ZHUH�XVHG�LQ�WKLV�DQDO\VLV�

%HKDYLRUDO�LQWHQWLRQV

5HVSRQGHQWV�ZHUH�DVNHG�WR�FRQVLGHU�WKHLU�LQWHQWLRQV�WR�FRPSOHWH�VL[�KHDOWK�SURWHFWLYH�

EHKDYLRUV�UHODWHG�WR�DYRLGLQJ�H[SRVXUH�WR�3E FRQWDPLQDWLRQ�RYHU�WKH�QH[W�\HDU��3DUWLFLSDQWV�UHVSRQGHG�

WR�DOO�LWHPV�RQ�D��� �YHU\�XQOLNHO\�WR��� �YHU\�OLNHO\�VFDOH��$�³GRHV�QRW�DSSO\´�RSWLRQ�ZDV�LQFOXGHG��

EXW�WKHVH�UHVSRQVHV�GLG�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�DQDO\VLV�DQG�ZHUH�WKHUHIRUH�H[FOXGHG��

+%0�FRQVWUXFWV

7ZHQW\�VHYHQ�LWHPV�UHODWHG�WR�WKH�+%0�FRQVWUXFWV SHUFHLYHG�VHYHULW\��SHUFHLYHG�

VXVFHSWLELOLW\��SHUFHLYHG�EHQHILWV��SHUFHLYHG�EDUULHUV��DQG�VHOI�HIILFDF\ �7DEOH�������3DUWLFLSDQWV�

UHVSRQGHG�WR�DOO�LWHPV�RQ�D��� �VWURQJO\�GLVDJUHH�WR��� �VWURQJO\�DJUHH�VFDOH� 7KHVH�LWHPV�ZHUH�

DGRSWHG�IURP�VHYHUDO�VWXGLHV�UHODWHG�KHDY\�PHWDO�FRQWDPLQDWLRQ��%ODQG�HW�DO����������'HYLWW�HW�DO��

��������5LQNHU�HW�DO����������DQG�6WUDXE�	�/HDK\���������7KH�FXHV�WR�DFWLRQ�FRQVWUXFW ZDV�PHDVXUHG�

WKURXJK�WZR�LWHPV�WKDW�DVNHG�UHVSRQGHQWV�DERXW�KRZ�IUHTXHQWO\�WKH\�KDG�WKRXJKW�DERXW�RU�UHDG�RU�

KHDUG�DERXW�3E FRQWDPLQDWLRQ�LVVXHV�LQ�WKH�SDVW�\HDU��7KH�VFDOH�UDQJHG�IURP��� �QHYHU�WR��� �YHU\�

RIWHQ�

6RFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV

7KH�VXUYH\�LQFOXGHG HLJKW LWHPV�DERXW�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV��7DEOH�������7KUHH�

RI�WKH�VXUYH\�LWHPV�DERXW�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�LQFOXGHG�LQ WKH�PRGHO�DV�FRYDULDWHV��
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6XUYH\�UHVSRQGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�JHQGHU��PDOH��IHPDOH��SUHIHU�QRW�WR�DQVZHU���DJH�

�FRQWLQXRXV���DQG�FRQQHFWLRQV�WR�PLQLQJ��7KH�ODWWHU�LWHP�ZDV�SKUDVHG��³KDV�D�PHPEHU�RI�\RXU�

KRXVHKROG�HYHU�ZRUNHG�LQ�D�PLQLQJ�UHODWHG�MRE�LQ�\RXU�ORFDO�DUHD"´�5HVSRQVH�RSWLRQV�LQFOXGHG�³\HV´��

³QR´��DQG�³,�GRQ¶W�NQRZ�´�5HVSRQVH�RSWLRQV�IRU�³,�GRQ¶W�NQRZ´ DQG�³SUHIHU�QRW�WR�DQVZHU´�ZHUH�

H[FOXGHG�IURP�WKH�PRGHO�DQDO\VLV��5HPDLQLQJ�LWHPV�DERXW�WKH�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�

WKH�VDPSOH�DUH�UHSRUWHG�LQ�WKH�UHVXOWV���

'DWD�$QDO\VLV

56WXGLR��YHUVLRQ�����������ZDV�XVHG�WR�DQDO\]H�WKH�GDWD��'HVFULSWLYH�VWDWLVWLFV��PHDQV��

IUHTXHQFLHV��DQG�VWDQGDUG�GHYLDWLRQV��ZHUH�FDOFXODWHG�IRU�HDFK�/LNHUW�W\SH�TXHVWLRQ�DQG�WKH�

GHPRJUDSKLF�YDULDEOHV��3ULPDU\�DQDO\VLV�LQFOXGHG�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��6(0���D FRPELQDWLRQ�

RI�IDFWRU�DQDO\VLV�DQG�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV �.OLQH��������ZKLFK�DOORZHG�IRU DQDO\VLV�RI

WKH VWUXFWXUDO UHODWLRQVKLS�EHWZHHQ�LWHPV�LQ�WKH�VXUYH\ DQG�WKH�ODWHQW�YDULDEOHV�RI�WKH�+%0�

,PSXWDWLRQ�

7KH�GDWD�ZHUH�DQDO\]HG�IRU�RXWOLHUV�DQG�PLVVLQJ�LWHPV�± VXUYH\�UHVSRQVHV�ZLWK�IHZHU�WKDQ����

PLVVLQJ�LWHPV�ZHUH�LQFOXGHG��:KLOH�PDQ\�PHWKRGV�H[LVW�IRU�KDQGOLQJ�PLVVLQJ�GDWD�ZLWKLQ�6(0��

PXOWLSOH�LPSXWDWLRQ�RU�PD[LPXP�OLNHOLKRRG�PHWKRGV�DUH�UHFRPPHQGHG�EHFDXVH�WKH\�SURGXFH�

FRQVLVWHQW�SDUDPHWHU�HVWLPDWHV��VWDQGDUG�HUURUV��DQG�WHVW�VWDWLVWLFV��%URZQ��������2OLQVN\�HW�DO����������

3ULRU�WR�VWDWLVWLFDO�PRGHOLQJ�DQDO\VLV��ZH�FRQGXFWHG����URXQGV�RI�LPSXWDWLRQ�XVLQJ�D�PD[LPXP�

OLNHOLKRRG�HVWLPDWLRQ��LQ�WKH�5�SDFNDJH�FDOOHG�PLFH��IRU�WKH�UHPDLQLQJ�PLVVLQJ�UHVSRQVH�LWHPV��������

LQFOXGLQJ�IRU�UHVSRQVHV�FRGHG�DV�³GRHV�QRW DSSO\´��YDQ�%XXUHQ�	�*URRWKXLV�2XGVKRRUQ����������

6WUXFWXUDO�HTXDWLRQ�PRGHO�DQDO\VLV

0RGHO�WHVWLQJ�ZDV�SHUIRUPHG�LQ�WKH�5�SDFNDJH�/DYDDQ��5RVVHHO���������$QDO\VLV�LQFOXGHG�DQ

H[SORUDWRU\�IDFWRU�DQDO\VLV �()$� IROORZHG�E\�D�WZR�VWHS�6(0�WR�HYDOXDWH�WKH�PHDVXUHPHQW�DQG�

VWUXFWXUDO�SURSHUWLHV�RI�PRGHOHG�DVVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��'DWD�

ZHUH�ILUVW�DVVHVVHG�IRU�IDFWRUDELOLW\�XVLQJ�%DUWOHWW¶V�7HVW�RI�6SKHULFLW\ DQG�WKH�.DLVHU�0H\HU�2ONLQ�

0HDVXUH��.02��RI�VDPSOLQJ�DGHTXDF\��:LOOLDPV�HW�DO����������7KH�%DUWOHWW¶V�7HVW�RI�6SKHULFLW\

UHVXOWHG�LQ�D�3HDUVRQ¶V�&KL�VTXDUH�WHVW�VWDWLVWLF� Ȥð ������Q ����� �������S�������DQG�D�.02�YDOXH �

���� DERYH�WKH�DFFHSWDEOH�WKUHVKROG�RI������%HFDXVH�RI�WKH�VLJQLILFDQFH�RI�WKH�%DUWOHWW¶V�WHVW�DQG�WKH�

.02�YDOXH�EHLQJ�LQ�WKH�DFFHSWDEOH�UDQJH��GDWD�ZHUH�VXLWDEOH�IRU�IDFWRU�DQDO\VLV��$Q�()$�ZDV�

SHUIRUPHG�WR�HYDOXDWH�WKH�FRUUHODWLRQ�RI�WKH�LWHPV��YDOLGDWH�WKHLU�JURXSLQJV�ZLWK�WKH�WKHRUL]HG�KHDOWK�

EHOLHI�FRQVWUXFWV DQG�EHKDYLRUDO�LQWHQWLRQV��DQG�HVWDEOLVK�YDULDEOH�SDUDPHWHUV�IRU�PRGHOLQJ��%URZQ��

�������7KH�()$�ZDV�SHUIRUPHG�XVLQJ�PD[LPXP�OLNHOLKRRG�H[WUDFWLRQ�PHWKRG�ZLWK�D�GLUHFW�REOLPLQ�

URWDWLRQ GXH�WR�WKH�H[SHFWHG�FRUUHODWLRQ�EHWZHHQ�WKH�VXUYH\�LWHPV �&RVWHOOR�	�2VERUQH���������)DFWRU�
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VHOHFWLRQ�ZDV�SHUIRUPHG�XVLQJ�WKH�.DLVHU�*XWWPDQ�UXOH�EDVHG�RQ�DQ�HLJHQYDOXH�FXW�RII�RI�RQH�

�%URZQ���������$V�D�SUHOLPLQDU\�WHVW�RI�YDOLGLW\��HDFK�IDFWRU�ZDV�DQDO\]HG�IRU�LQWHUQDO�UHOLDELOLW\�

XVLQJ�&URQEDFK¶V�$OSKD DQG�D�WKUHVKROG�RI������ �6DQWRV��������

7KH�YDULDEOH�JURXSLQJV�GHULYHG�IURP�WKH�()$�ZHUH�HQWHUHG�LQWR�D�FRQILUPDWRU\�IDFWRU�

DQDO\VLV �&)$� WR�HYDOXDWH�WKH�PHDVXUHPHQW�SURSHUWLHV�RI�WKH�6(0��5DKPDQ�HW�DO����������(DFK�IDFWRU�

�YDULDEOH��LGHQWLILHG�LQ�WKH�()$�ZDV�WUHDWHG�DV�LWV�RZQ�ODWHQW�YDULDEOH LQ�WKH�&)$��7KH�PRGHO�ZDV�

HVWLPDWHG�ZLWK�D�ZHLJKWHG�OHDVW�VTXDUH�PHDQ�DQG�YDULDQFH�DGMXVWHG��:/609��HVWLPDWRU�DV�D�VXLWDEOH�

HVWLPDWRU�IRU�RUGLQDO�GDWD��0XWKpQ��������ùLPúHN�	�1R\DQ��������6XK���������:H�HYDOXDWHG�PRGHO�

JRRGQHVV�RI�ILW�WR�WKH�GDWD�XVLQJ�PXOWLSOH�LQGLFHV�DQG�WKH�UHFRPPHQGDWLRQV�LQ�.OLQH���������*LYHQ�

WKH�VHQVLWLYLW\�RI�WKH�FKL�VTXDUHG�VWDWLVWLF�WR�VDPSOH�VL]H��WKH�&RPSDUDWLYH�)LW�,QGH[��&),�� WKH�7XFNHU�

/HZLV�,QGH[��7/,�� DQG WKH�5RRW�0HDQ�6TXDUH�(UURU�RI�$SSUR[LPDWLRQ��506($��ZHUH�XVHG�WR�DVVHV�

PRGHO�ILW �;LD�	�<DQJ���������7KH�DFFHSWDEOH�WKUHVKROG�IRU�&),�DQG�7/,�LV������ DQG�IRU�506($�LV

���� EXW�LGHDOO\�EHORZ�� ������.OLQH���������

$IWHU�DVVHVVLQJ�WKH�PHDVXUHPHQW�SURSHUWLHV�RI�WKH�6(0��ZH�HYDOXDWHG�LWV�VWUXFWXUDO�

SURSHUWLHV��RU�WKH�DVVRFLDWLRQV�EHWZHHQ�WKH�SHUFHLYHG�KHDOWK�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV�YDULDEOHV��

7KLV�HYDOXDWLRQ�LQFOXGHG�H[SORULQJ�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�KHDOWK�ULVN�YDULDEOHV�DV�VRPH�VWXGLHV�

EDVHG�RQ�WKH�+%0�LQGLFDWH�WKDW�YDULDEOH�RUGHULQJ�RI�WKH�KHDOWK�ULVN�YDULDEOHV�LV�LPSRUWDQW�GXH�WR�

SRVVLEOH�GLUHFW�DQG�LQGLUHFW�HIIHFWV�EHWZHHQ�YDULDEOHV��-RQHV�HW�DO���������7KH�WZR�LWHPV�UHODWHG�WR�

FXHV�WR�DFWLRQ�ZHUH�LQFOXGHG�DV�ZHOO�DV�WKH�FRYDULDWHV DJH��JHQGHU��DQG�PLQLQJ�DIILOLDWLRQ��(UURU�

FRUUHODWLRQ�EHWZHHQ�WKH�SHUFHLYHG�KHDOWK�ULVN�YDULDEOHV�ZDV�DOORZHG��&RUUHODWHG�HUURUV�DVVXPH�WKDW�WKH�

ODWHQW�YDULDEOHV�VKDUH�DW�OHDVW�RQH�RPLWWHG�FKDUDFWHULVWLF�LQ�FRPPRQ�DQG DOORZ�WKH�PRGHO�WR�DFFRXQW�

IRU�WKH�SRVVLELOLW\�RI�PHDVXUHPHQW�HUURU�WKDW�GHYHORSV�IURP�VLPLODUO\�ZRUGHG�DQG�PHDVXUHG�LWHPV�

�%URZQ��������.OLQH���������:H�UHSRUW�RQ�PXOWLSOH�PRGHOV�WR�GHPRQVWUDWH�LQGLUHFW�DQG�GLUHFW�HIIHFWV�

RI�WKH�SHUFHLYHG�KHDOWK�ULVN�YDULDEOHV DV�ZHOO�DV�WKH�LQIOXHQFH�RI�WKH�FRYDULDWHV��

5HVXOWV

6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�

7KH�VXUYH\�UHVXOWV�LQGLFDWHG ����PDOH������ZKLWH������RI�UHVSRQGHQWV�KDG�V�EDFKHORU¶V�

GHJUHH�RU�KLJKHU��DQG�RQ�DYHUDJH ZHUH�������6' ������\HDUV�ROG��DJHV�UDQJHG�IURP����WR���� �7DEOH�

������2Q�DYHUDJH��UHVSRQGHQWV�UHSRUWHG�KDYLQJ�OLYHG�LQ�WKH�6LOYHU�9DOOH\�IRU�����RI�WKHLU�OLYHV��ZLWK�

RYHU�����UHSRUWLQJ�WKDW�WKH\�OLYHG�LQ�WKH�6LOYHU�9DOOH\�IRU�DW�OHDVW�����RI�WKHLU�OLYHV��+RXVHKROG�

LQFRPH�HVWLPDWHV�DOLJQ�FORVHO\�ZLWK�WKH�LQFRPH�OHYHOV�RI�WKH�6LOYHU�9DOOH\�ZLWK�����UHSRUWLQJ�DQQXDO�

LQFRPHV�XQGHU����������7HQ�SHUFHQW�RI�UHVSRQGHQWV�RSWHG�QRW�WR�SURYLGH�DQ�HVWLPDWH�RI�WKHLU�
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KRXVHKROG�LQFRPH��6OLJKWO\�OHVV�WKDQ�KDOI�������RI�UHVSRQGHQWV�UHSRUWHG�KDYLQJ�D�IDPLO\�PHPEHU��RU�

EHLQJ�LQYROYHG�WKHPVHOYHV��LQ�D�PLQLQJ�UHODWHG�RFFXSDWLRQ�

([SORUDWRU\�)DFWRU�$QDO\VLV

7KH�WRWDO�YDULDQFH�H[SODLQHG�E\�WKH�()$�ZDV�����DQG�VL[�YDULDEOHV��IDFWRUV��ZHUH�H[WUDFWHG

�7DEOH�������,WHP�PHDQV�DUH�UHSRUWHG�LQ�WKH�WDEOH��1LQH�LWHPV�ZHUH�H[FOXGHG�IURP�IXUWKHU�DQDO\VLV

EHFDXVH�WKH�LWHPV�GLG�QRW�DOLJQ�ZLWK�WKH�SULPDU\�()$�IDFWRU��2QH�WKHRUL]HG�EHKDYLRUDO�LQWHQWLRQV

LWHP��³KRZ�IUHTXHQWO\�GR�\RX�UHFUHDWH�LQ�RU�QHDU�WKH�6RXWK�)RUN�RI�WKH�&RHXU�G
$OHQH�5LYHU�´ KDG�D

ORDGLQJ�RI�RQO\�������7ZR�LWHPV�FRQFHSWXDOL]HG�DV UHODWLQJ�WR�VHOI�HIILFDF\��³,�VHHN�RXW�LQIRUPDWLRQ�

DERXW�OHDG�FRQWDPLQDWLRQ´�DQG�³,�FDQ�SUHYHQW�OHDG�FRQWDPLQDWLRQ�IURP�HQWHULQJ�P\�KRPH�´�FURVV�

ORDGHG !����ZLWK�RWKHU�YDULDEOHV�DQG�ZHUH�WKHUHIRUH�UHPRYHG IURP�WKH�DQDO\VLV� 7ZR�LWHPV�

FRQFHSWXDOL]HG�DV�SHUFHLYHG�EDUULHUV DERXW�ZKHWKHU�DYRLGLQJ�LQGRRU�DQG�RXWGRRU�3E FRQWDPLQDWLRQ�

ZDV�LQFRQYHQLHQW�DQG�WZR�LWHPV�FRQFHSWXDOL]HG�DV�VHOI�HIILFDF\�DERXW�DYRLGLQJ�3E FRQWDPLQDWLRQ�

LQGRRUV�DQG�RXWGRRUV�IDLOHG�WR�ORDG�RQ�DQ\�IDFWRU� 7ZR�RWKHU�LWHPV�FRQFHSWXDOL]HG DV�SHUFHLYHG�

EDUULHUV��³,�QHHG�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�DYRLG�OHDG�FRQWDPLQDWLRQ�ZKLOH�VSHQGLQJ�WLPH�

RXWGRRUV�´�DQG�³,�QHHG�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�SUHYHQW�OHDG�FRQWDPLQDWLRQ�IURP�HQWHULQJ�P\�

KRPH�´�ORDGHG�ZLWK�SHUFHLYHG�VHYHULW\�DQG�ZHUH�WKHUHIRUH�H[FOXGHG�IURP�WKH�DQDO\VLV��

7KH�LWHPV�FRQFHSWXDOL]HG�WR�PHDVXUH�VHOI�HIILFDF\�ZHUH�GLYLGHG�LQWR WZR�YDULDEOHV��,Q�

HYDOXDWLQJ WKH LWHPV LQWHQGHG�WR�PHDVXUH�VHOI�HIILFDF\��WZR LWHPV IRUPHG�D�YDULDEOH WKDW�PHDVXUHG�

VHOI�HIILFDF\ LQ�LQGLYLGXDO�NQRZOHGJH�DERXW 3E FRQWDPLQDWLRQ ZKLOH�WZR�RWKHU�LWHPV�PHDVXUHG VHOI�

HIILFDF\�EHOLHIV�UHODWHG�WR�UHVSRQGHQWV¶�EHOLHIV�DERXW�DFFHVVLQJ LQIRUPDWLRQ�DQG�UHVRXUFH�DERXW�3E

FRQWDPLQDWLRQ��:H QDPHG WKLV�YDULDEOH ³LQIRUPDWLRQ�DQG�DZDUHQHVV�EDUULHUV�´ 6LQFH�WKH�IRXU�LWHPV�

FRQFHSWXDOL]HG�WR�PHDVXUH�SHUFHLYHG�EDUULHUV�GLG�QRW�IRUP�D�FRKHVLYH�YDULDEOH��WKH�YDULDEOH�ZDV�QRW�

LQFOXGHG�LQ�WKH�DQDO\VLV��7KH�ILQDO�VL[�YDULDEOHV H[WUDFWHG�WKURXJK�WKH�()$�LQFOXGHG�EHKDYLRUDO�

LQWHQWLRQV��SHUFHLYHG�EHQHILWV��SHUFHLYHG�VHYHULW\��SHUFHLYHG�VXVFHSWLELOLW\��VHOI�HIILFDF\��DQG�

LQIRUPDWLRQ�DQG�DZDUHQHVV�EDUULHUV��7KHVH�VL[�YDULDEOHV�GHPRQVWUDWHG�DFFHSWDEOH�UHOLDELOLW\�ZLWK�

&URQEDFK¶V�$OSKDV�DERYH������6DQWRV��������

&RQILUPDWRU\�)DFWRU�$QDO\VLV

7KH�LQLWLDO�PRGHO�GHPRQVWUDWHG DFFHSWDEOH�ILW��Ȥ�������Q ���� ���������S�������Ȥ��GI �������

$OWKRXJK�WKH�FKL�VTXDUH�WHVW�ZDV�VLJQLILFDQW��WKH�506($�YDOXH���������ZDV ZLWKLQ�WKH�DFFHSWDEOH�

OLPLWV� DQG�WKH�&),���������DQG�7/,���������ZHUH�DERYH�WKH�PLQLPXP�WKUHVKROG RI���� VXJJHVWHG�E\

.OLQH���������7KH�SHUFHLYHG�VXVFHSWLELOLW\�LWHP��³LI�LW�LV�P\�GHVWLQ\�WR�H[SHULHQFH�KHDOWK�HIIHFWV�

UHODWHG�WR�OHDG�FRQWDPLQDWLRQ��WKHUH�LV�QRWKLQJ�WKDW�,�FDQ�GR�WR�SUHYHQW�LW�´�UHYHDOHG�D�ORZ�VWDQGDUGL]HG�

FRHIILFLHQW�RI������LQ�WKH�&)$�UHODWLYH�WR�WKH�RWKHU LWHPV�IRU�WKH�SHUFHLYHG�VXVFHSWLELOLW\�YDULDEOH� VR�
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WKH�LWHP�ZDV�GURSSHG�IURP�WKH�DQDO\VLV��+LJK�FRUUHODWLRQV EHWZHHQ VHYHUDO LWHPV�IRU�WKH�SHUFHLYHG�

VHYHULW\�LWHPV�ZHUH VXJJHVWHG E\�WKH PRGLILFDWLRQ�LQGLFHV� ZKLFK�LQGLFDWHG D�QHHG�WR�DGMXVW�PRGHO�

SDUDPHWHUV� &RUUHODWLRQV�DUH�RIWHQ�SUHYDOHQW�EHWZHHQ�LWHPV�WKDW�VKDUH�VRPHWKLQJ�LQ�FRPPRQ�RXWVLGH�

RI�WKH�SURSHUWLHV�FDSWXUHG�E\�WKH�YDULDEOH��%DUUHWW���������)ROORZLQJ�D�UHFRPPHQGDWLRQ�E\�5RVVHOO�

��������ZH�DFFRXQWHG�IRU�WKH�FRUUHODWLRQV�LQ�WKH�SHUFHLYHG�VHYHULW\ YDULDEOH�LWHPV�E\�DGGLQJ�UHVLGXDO�

YDULDQFHV�EHWZHHQ�LWHPV�PHDVXULQJ�WKH�VDPH�FRJQLWLYH�FRQFHSWV�IRU�LQGRRU�YHUVXV�RXWGRRU�OHDG�

FRQWDPLQDWLRQ��7KH�DGMXVWHG�PRGHO�UHYHDOHG�LPSURYHG�ILW��7DEOH������Ȥ��������Q ���� ���������

S�������&), �������7/, �������506($ ��������7KH�UHYLVHG�PRGHO�GLG�QRW�PHHW�WKH�LGHDO WKUHVKROG�

RI�� ����IRU�WKH�506($�YDOXH�EXW ZDV ZLWKLQ�WKH�DFFHSWDEOH�UDQJH�RI�� ���� 'XH�WR�WKH�H[SORUDWRU\�

QDWXUH�RI�WKH�PRGHO�DQG�DFFHSWDEOH�PRGHO�ILW��WKH�UHYLVHG�&)$�ZDV�FRQVLGHUHG�SODXVLEOH��

$VVRFLDWLRQV�%HWZHHQ�3HUFHLYHG�+HDOWK�5LVN�DQG�%HKDYLRUDO�,QWHQWLRQV

7DEOH�����LQFOXGHV�WKH�DVVRFLDWLRQV�EHWZHHQ�WKH�SHUFHLYHG�KHDOWK�ULVN�YDULDEOHV�DQG�EHKDYLRUDO�

LQWHQWLRQV EDVH�RQ�WKUHH�SDWK PRGHOV��7KH�KLJK�FRUUHODWLRQ�EHWZHHQ�WKH�SHUFHLYHG�EHQHILWV�DQG�

SHUFHLYHG�VHYHULW\��U ������S�������OHG�WR�D�GHFLVLRQ�WR HYDOXDWH WKH�VWUXFWXUDO�SURSHUWLHV�RI WZR

PRGHOV ZLWK�DQG�ZLWKRXW�WKH�SHUFHLYHG�EHQHILWV�YDULDEOH��7KH�IXOO�FRUUHODWLRQ�PDWUL[�ZLWK�WKH�VL[�

ODWHQW�YDULDEOHV�LV�LQ�$SSHQGL[�%��0RGHO�� LQFOXGHV WKH�SDWK FRHIILFLHQWV IRU�WKH�YDULDEOHV�LQFOXGHG�LQ

WKH�&)$� 2QO\�WKH�DVVRFLDWLRQ�EHWZHHQ�SHUFHLYHG�EHQHILWV�DQG�EHKDYLRUDO�LQWHQWLRQV�ZDV�VLJQLILFDQW�

�+�F��ȕ ������S��������0RGHO���UHIOHFWV�WKH�VDPH�PRGHO�ZLWKRXW�WKH�SHUFHLYHG�EHQHILWV�YDULDEOH�

�Ȥ������Q ���� ���������S�������&), �������7/, �������506($ ��������0RGHO���KDG�D�ORZHU�FKL�

VTXDUH�YDOXH�DQG�506($ WKDQ�0RGHO����DQG WKH�DVVRFLDWLRQ�EHWZHHQ�SHUFHLYHG�VHYHULW\�DQG�

EHKDYLRUDO�LQWHQWLRQV�ZDV�VLJQLILFDQW��+�D��ȕ ������S������� 7KH�ILQGLQJ�VXJJHVWV�WKDW�SHUFHLYHG�

VHYHULW\�KDV�DQ�LQGLUHFW�HIIHFW�RQ�EHKDYLRUDO�LQWHQWLRQV��

0RGHO�� LQFOXGHG WKH�ODWHQW�YDULDEOHV��WKH�WZR�FXHV�WR�DFWLRQ�YDULDEOHV��DQG�WKH�FRYDULDWHV�

JHQGHU��DJH��DQG�PLQLQJ�DIILOLDWLRQ �Ȥ�������Q ���� ����������S�������&), �������7/, �������

506($ ������� 7KH�SDWK�FRHIILFLHQWV�DUH�LOOXVWUDWHG�LQ�)LJXUH������7KH�506($�H[FHHGHG WKH�

UHFRPPHQGHG WKUHVKROG�RI�������KRZHYHU��WKH�&),�DQG�7/,�ZHUH�ZLWKLQ�WKH�DFFHSWDEOH�UDQJH��%DVHG�

RQ�GLVFXVVLRQ�LQ�.OLQH��������DQG�;LD�	�<DQJ������� ZH�GHFLGHG�WKDW�WKH�PRGHO�ILW�ZDV�UHDVRQDEOH�

GHVSLWH�WKH�506($�EHFDXVH�LW�LV VHQVLWLYH�WR�VDPSOH�VL]H�DQG�ZDV�QRW�GHYHORSHG�H[SOLFLWO\�IRU�RUGLQDO�

FDWHJRULFDO�GDWD��7KH�SHUFHLYHG�EHQHILWV YDULDEOH ZDV�DJDLQ�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�EHKDYLRUDO�

LQWHQWLRQV��+�F��ȕ ������S��������2QH�RI�WKH�FXHV�WR�DFWLRQ�YDULDEOHV��WKH�VXUYH\�LWHP�WKDW�DVNHG�LI�

UHVSRQGHQWV�³WKRXJKW�DERXW�OHDG�FRQWDPLQDWLRQ�LVVXHV´ ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�EHKDYLRUDO�

LQWHQWLRQV��+�H��ȕ ������S��������*HQGHU�ZDV�WKH�RQO\�FRYDULDWH�ZLWK�D�VWDWLVWLFDOO\�VLJQLILFDQW�
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DVVRFLDWLRQ ZLWK EHKDYLRUDO�LQWHQWLRQV�ZLWK�ZRPHQ�PRUH�OLNHO\�WKDW�PDQ�WR�UHSRUW�LQWHQWLRQV�WR�

SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV �ȕ �������S��������

'LVFXVVLRQ

)URP�WKH�6(0�UHVXOWV��ZH�IRXQG�WKDW�SHUFHLYHG�EHQHILWV DQG�RQH�RI�WKH�FXHV�WR�DFWLRQ

YDULDEOHV�ZHUH�VLJQLILFDQWO\ DVVRFLDWHG ZLWK�WKH�EHKDYLRUDO�LQWHQWLRQV�YDULDEOH��+�F�DQG�+�H���ZKLOH

SHUFHLYHG�VHYHULW\��SHUFHLYHG�VXVFHSWLELOLW\� LQIRUPDWLRQ�DQG�DZDUHQHVV�EDUULHUV��DQG VHOI�HIILFDF\

ZHUH QRW� :KHQ�ZH H[FOXGHG WKH SHUFHLYHG�EHQHILWV YDULDEOH IURP�WKH�PRGHO� GXH�WR LWV�KLJK�

FRUUHODWLRQ�ZLWK�SHUFHLYHG�VHYHULW\��SHUFHLYHG�VHYHULW\�DQG WKH�VDPH�FXHV�WR�DFWLRQ YDULDEOH KDG�

VLJQLILFDQW�DVVRFLDWLRQV�ZLWK�EHKDYLRUDO�LQWHQWLRQV��+�D�DQG�+�H���2YHUDOO��UHVXOWV�VXJJHVW�WKDW�

UHVSRQGHQWV ZKR�SHUFHLYHG WKH�WKUHDW�RI�OHDG�FRQWDPLQDWLRQ�DV�VHYHUH� EHQHILWV�WR�SURWHFWLQJ�

WKHPVHOYHV IURP�OHDG�FRQWDPLQDWLRQ� DQG�WKRXJKW DERXW�OHDG�FRQWDPLQDWLRQ IUHTXHQWO\ KDG�KLJKHU

EHKDYLRUDO�LQWHQWLRQV��2QO\�WKH�FRYDULDWH�JHQGHU�KDG�D�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�EHKDYLRUDO�

LQWHQWLRQV��LQGLFDWLQJ�WKDW�ZRPHQ�ZHUH�PRUH�OLNHO\�WKDQ�PHQ�WR�UHSRUW�SUDFWLFLQJ�KHDOWK�SURWHFWLYH�

EHKDYLRUV��

5HODWHG�VWXGLHV GHPRQVWUDWH WKDW�ULVN�SHUFHSWLRQ�LV QRW�RQO\�OLQNHG�WR�WKH�FRQWDPLQDQWV�

SUHVHQW� EXW�DOVR�WR�FXHV�VXFK�DV�WKH HTXLSPHQW�XVHG�IRU�UHPHGLDWLRQ�RU�KRZ�RUJDQL]HG�UHPHGLDWLRQ�

VLWHV�DSSHDU �:HEHU�HW�DO���������0HVVHU�HW�DO����������2EVHUYDWLRQV�RI�HQYLURQPHQWDO�FKDQJHV�DW�

FRQWDPLQDWHG�VLWHV��VXFK�DV�WKH�FKDQJHV�DVVRFLDWHG�ZLWK�6XSHUIXQG�UHPHGLDO DFWLRQV��LQIOXHQFH�ULVN

SHUFHSWLRQ��6KLYHU�HW�DO����������,Q�WKLV�VWXG\��WKH�DVVRFLDWLRQV EHWZHHQ�SHUFHLYHG�EHQHILWV DQG

SHUFHLYHG�VHYHULW\ ZLWK EHKDYLRUDO�LQWHQWLRQV�PD\�UHODWH�WR�WKH�'LVWULFW¶V�FXUUHQW�KHDOWK�ULVN�PHVVDJLQJ�

HIIRUWV DQG�WKH�LPSURYHG�HQYLURQPHQWDO�FRQGLWLRQV�LQ�WKH�6LOYHU�9DOOH\ GXH�WR�WKH�6XSHUIXQG�VLWH�

UHPHGLDWLRQ��)LUVW��KHDOWK�ULVN�ZDUQLQJ�VLJQV�DUH�SRVWHG�DW�SXEOLF�UHFUHDWLRQ DUHDV DQG�DW�ROG�PLQLQJ�

VLWHV��+HONH\�HW�DO���������6HFRQG��WKH�'LVWULFW�UHJXODUO\�KRVWV ZRUNVKRSV�DERXW�OHDG�FRQWDPLQDWLRQ�

DQG�RIIHUV IUHH�DQQXDO�EORRG�OHDG�VFUHHQLQJV��$OWD�6FLHQFH�DQG�(QJLQHHULQJ��,QF���������7KLUG��

SULPDU\�SUHYHQWLRQ�DFWLRQV��UHPHGLDWLRQ�VXFK�DV�URDG�UHSODFHPHQWV�DQG�ZDVWH�UHPRYDO� KDYH

LPSURYHG�WKH�DHVWKHWLF�FRQGLWLRQV�RI�WKH�ODQGVFDSH�DQG�GHFUHDVHG�WKH�ULVN�RI�H[SRVXUH �YRQ�/LQGHUQ�HW�

DO���������)RU�LQVWDQFH��KLOOVLGHV� RQFH�EDUH�GXH�WR�VPRNH�IDOORXW�IURP�WKH�OHDG�VPHOWHU��KDYH�EHHQ�

UHYHJHWDWHG��DQG�ULYHUV�DQG�VWUHDPV� RQFH�PLON\�ZLWK�PLQH�ZDVWH� QRZ�UXQ�FOHDU��0L[���������7KH�

LPSURYHG�HQYLURQPHQWDO FRQGLWLRQV DQG�FRQWLQXHG�IRFXV�RQ�KHDOWK�ULVN�FRPPXQLFDWLRQ PD\�OHDG�

SHRSOH�WR�EHOLHYH�WKDW�WKHUH DUH�KHDOWK�EHQHILWV�WR�SUDFWLFLQJ�UHFRPPHQGHG�KHDOWK�SURWHFWLYH�

EHKDYLRUV�

&RJQLWLYH�HIIHFWV VXFK�DV DYDLODELOLW\�KHXULVWLFV�DQG�FRJQLWLYH�GLVVRQDQFH� PD\�H[SODLQ�WKH�

DVVRFLDWLRQV�LOOXVWUDWHG�LQ�WKLV�VWXG\��3HUFHLYHG�VHYHULW\��EXW�QRW�SHUFHLYHG�VXVFHSWLELOLW\� ZDV
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DVVRFLDWHG ZLWK�EHKDYLRUDO�LQWHQWLRQV��7KLV�UHVXOW�PD\�EH�H[SODLQHG�WKURXJK�WKH ³DYDLODELOLW\�

KHXULVWLF�´ RU�D�PHQWDO�VKRUWFXW�WKDW�UHOLHV�RQ�LPPHGLDWH�H[DPSOHV�WKDW FRPH�WR�PLQG�ZKHQ�PDNLQJ

GHFLVLRQV �7YHUVN\�DQG�.DKQHPDQ������� )RU�HQYLURQPHQWDO�ULVN��WKH�LQIOXHQFH�RI�WKH DYDLODELOLW\�

KHXULVWLF PD\ LQIRUP SHUFHSWLRQV�RI�DFXWH�RU�LPPHGLDWH�KHDOWK�ULVNV DV�WKH\ PD\�EH�PRUH�DVVRFLDWHG�

ZLWK�SHUFHLYHG�ULVN�WR�WKH�LQGLYLGXDO �L�H���SHUFHLYHG�VXVFHSWLELOLW\� UHODWLYH�WR�ORQJHU�WHUP�KHDOWK�ULVNV��

)RU�LQVWDQFH��:DOSROH�	�:LOVRQ������� LOOXVWUDWHG�WKDW�SHUVRQDO�SHUFHLYHG�ULVN�ZDV�VLJQLILFDQWO\�

DVVRFLDWHG�ZLWK�SHUFHLYHG�VHYHULW\�EXW�QRW�SHUFHLYHG�VXVFHSWLELOLW\�IRU�SHUFHLYHG�ULVNV�UHODWHG�WR�

FRQWDPLQDWHG�ZDWHUZD\V� ZKLOH WKH�LQYHUVH�ZDV�WUXH �L�H���SHUFHLYHG�VXVFHSWLELOLW\�ZDV�DVVRFLDWHG��EXW�

QRW�SHUFHLYHG�VHYHULW\��IRU�ULVNV�UHODWHG�WR�H[WUHPH�ZHDWKHU�HYHQWV�DQG�ZDONLQJ�LQ�D�GDQJHURXV�

QHLJKERUKRRG�WKDW�SRVH�PRUH�LPPHGLDWH�DQG�DFXWH�ULVNV �L�H���SHUFHSWLRQV�RI�WKH�KHDOWK�ULVN�DUH�PRUH�

LPPHGLDWHO\�DYDLODEOH�� ,Q�WKH�6LOYHU�9DOOH\��SULPDU\�SUHYHQWLRQ DFWLYLWLHV�PD\�OHDG�UHVLGHQWV WR YLHZ�

WKH�QHJDWLYH KHDOWK�FRQVHTXHQFHV�RI�OHDG�FRQWDPLQDWLRQ�DV�D�ORQJ�WHUP�UDWKHU�WKDQ�DFXWH�KHDOWK�LVVXH��

,I�WKLV�LV�WKH�FDVH��SHUFHLYHG�VXVFHSWLELOLW\�ZRXOG�EH OHVV�LQIOXHQWLDO LQ�LQIRUPLQJ�DQ�LQGLYLGXDO¶V�

SHUFHLYHG�KHDOWK�ULVN��

&RJQLWLYH�GLVVRQDQFH��DOVR�FDOOHG�WKUHDW�GHQLDO��LV�WKH�LGHD�WKDW�SHRSOH�ZLOO�KROG�VWURQJO\�WR�D�

EHOLHI�E\�GHQ\LQJ�DQ\�HYLGHQFH�WKDW�DSSHDUV�FRXQWHU�WR�WKH�EHOLHI��)HVWLQJHU��������PD\�H[SODLQ�ZK\�

QHLWKHU�WKH�VHOI�HIILFDF\�QRU�DZDUHQHVV�DQG�LQIRUPDWLRQ�EDUULHU�YDULDEOHV�ZHUH�DVVRFLDWHG�ZLWK�

EHKDYLRUDO�LQWHQWLRQV��%D[WHU�DQG�/HH��������IRXQG�WKDW�D�VWURQJ�VHQVH�RI�FRPPXQLW\�SULGH�DQG�D�IHDU�

RI�VWLJPDWL]DWLRQ�SUHYHQWHG�SHRSOH�IURP�RXWZDUGO\�H[SUHVVLQJ�FRQFHUQ�DERXW�WKH�KHDOWK�ULVNV�RI�D�

QHDUE\�KD]DUGRXV�ZDVWH�IDFLOLW\��6WLJPD�DQG�FRQFHUQV�DERXW�HFRQRPLF�GHYHORSPHQW�KDYH�ORQJ EHHQ�

DVVRFLDWHG�ZLWK�FRJQLWLYH�GLVVRQDQFH�WRZDUGV�KHDOWK�ULVN�DW�6XSHUIXQG�VLWHV��(GHOVWHLQ���������

*UDVP�FN DQG�6FKRO]��������SURYLGHV�DGGLWLRQDO�HYLGHQFH�IRU�WKH�SRVVLEOH�UROH�RI�GLVVRQDQFH�

UHGXFLQJ�KHXULVWLF�WKURXJK�D�ILQGLQJ�WKDW�WKH�GHVLUH�IRU�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�ULVN�RI�KHDY\�

PHWDO�FRQWDPLQDWLRQ�LQ�VRLO�ZDV�QRW�DIIHFWHG�E\�D�ODFN�RI�NQRZOHGJH�EXW�ZDV�DIIHFWHG�E\�HPRWLRQDO�

FRQFHUQV��,Q�WKLV�VWXG\��UHVSRQGHQWV�ZKR�UHSRUWHG�EHLQJ�XQOLNHO\�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�

EHKDYLRUV�EXW�ZKR�DOVR�UHSRUWHG�KLJK�VHOI�HIILFDF\�DQG�ORZ�SHUFHLYHG�DZDUHQHVV�DQG�LQIRUPDWLRQ�

EDUULHUV�PD\�EH�LQIOXHQFHG�E\�FRJQLWLYH�GLVVRQDQFH��$FFRXQWLQJ�IRU�WKLV�HIIHFW�LQ�IXWXUH�VWXGLHV�FDQ�EH�

DFKLHYHG�E\�LQFOXGLQJ�VXUYH\�TXHVWLRQV�DERXW�GRXEW�DQG�XQFHUWDLQW\�UHODWHG�WR�OHDG�FRQWDPLQDWLRQ

ZLWKLQ�VXUYH\�TXHVWLRQQDLUHV��

,Q�RXU VWXG\��ZRPHQ�ZHUH�PRUH�OLNHO\�WKDQ�PHQ�WR�UHSRUW�SUDFWLFLQJ�KHDOWK�SURWHFWLYH�

EHKDYLRUV��7KLV�FRXOG�EH�EHFDXVH�ZRPHQ�DQG�FKLOGUHQ�DUH�PRUH�YXOQHUDEOH�WR�H[SHULHQFLQJ�KHDOWK�

HIIHFWV�IURP�OHDG�FRQWDPLQDWLRQ �%ODQG�HW�DO���������1HHGOHPDQ� �������:RPHQ�DUH�DOVR�PRUH�OLNHO\�

WR�UHSRUW�KLJK�EHKDYLRUDO�LQWHQWLRQV�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV�UHODWLYH�WR�PHQ �'DYLGVRQ�
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	�)UHXGHQEXUJ�������� 7KH�QRQ�VLJQLILFDQW�HIIHFWV�IRU�PLQLQJ�DIILOLDWLRQ�DQG�DJH�PD\�LQGLFDWH�WKDW�

WKHVH�YDULDEOHV�GR�QRW�LQIOXHQFH�EHKDYLRUDO�LQWHQWLRQV�LQ WKH�6LOYHU�9DOOH\��:KLOH�QHDUO\�KDOI�RI�

UHVSRQGHQWV�UHSRUWHG�KDYLQJ�D�IDPLOLDO�DIILOLDWLRQ�ZLWK�WKH�PLQLQJ�LQGXVWU\��HPSOR\PHQW�RSSRUWXQLWLHV�

LQ�WKH�6LOYHU�9DOOH\�DUH�OLPLWHG��2WKHU�VWXGLHV�WKDW�KDYH�IRXQG�WKDW DIILOLDWLRQV�ZLWK�D�SROOXWLQJ�

LQGXVWU\�LQIOXHQFHV�ULVN�SHUFHSWLRQV�DUH�OLQNHG�WR�GLIIHUHQFH�LQ�EHKDYLRUDO�LQWHQWLRQV�KDYH�EHHQ�

FRQGXFWHG�LQ�DUHDV�ZKHUH�WKH�SROOXWLQJ�LQGXVWU\�SOD\V�D�PRUH�LQIOXHQWLDO�HFRQRPLF�UROH��H�J���

*UHHQEHUJ���������

2XU�UHVXOWV�LQGLFDWH�WKDW�IXWXUH�ULVN�FRPPXQLFDWLRQV�LQ�PLQLQJ�LPSDFWHG�DUHDV�ZLWK�OHDG�

FRQWDPLQDWLRQ�VKRXOG�WDUJHW�FRPPXQLFDWLQJ�DERXW�WKH�SHUFHLYHG�EHQHILWV�RI�XQGHUWDNLQJ�KHDOWK�

SURWHFWLYH�EHKDYLRUV ZKLOH�FRQWLQXLQJ�WR�HPSKDVL]H�WKH�VHYHULW\�RI�WKH�ULVN��)XUWKHU�HYDOXDWLRQ�RI�

GLIIHUHQFHV�EHWZHHQ�SHUFHLYHG�ULVN��EHKDYLRUDO�LQWHQWLRQV��DQG�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�LV�

LPSRUWDQW�LQ�GHYHORSLQJ�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�WKDW�DUH�WDLORUHG�WR�VSHFLILF�FRQWH[WV�DQG�

SRSXODWLRQ�VXEJURXSV��+RRYHU������� :HVWHU�+HUEHU���������%HFDXVH�VHOI�HIILFDF\�ZDV�QRW�DVVRFLDWHG�

ZLWK�EHKDYLRUDO�LQWHQWLRQV� WKHUH�PD\�EH DQ�RSSRUWXQLW\�IRU�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�WKDW�IRFXV�

RQ�LQFUHDVLQJ�VHOI�HIILFDF\�E\�LPSURYLQJ�DZDUHQHVV�RI�KHDOWK�SURWHFWLYH�EHKDYLRUV� )RU�LQVWDQFH��WKH�

'LVWULFW�FRXOG�VHQG�DQ�DQQXDO�PDLOHU�WR�UHVLGHQWV�LQ�WKH�6LOYHU�9DOOH\�DV�D�UHPLQGHU�DERXW�WKH�

UHVRXUFHV�DYDLODEOH�WR�WKHP�WR�KHOS�OLPLW�WKHLU�SRVVLEOH�H[SRVXUH�WR�OHDG��

/LPLWDWLRQV

'HVSLWH�LWV�SRSXODULW\��FURVV�VHFWLRQDO�HPSLULFDO�+%0�VWXGLHV�KDYH�VHYHUDO�OLPLWDWLRQV

LQFOXGLQJ ���UHO\LQJ RQ�PHDVXUHV�RI�KHDOWK�EHKDYLRUDO�LQWHQWLRQV�YDULDEOHV�UDWKHU�WKDQ�DFWXDO�EHKDYLRUV�

�1RDU�	�=LPPHUPDQ������������IDLOLQJ�WR�DFFRXQW�IRU�IHHGEDFNV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRU�

�6KHHUDQ�	�$EUDKDP��������:HLQVWHLQ��������:HLQVWHLQ�HW�DO�������������QRW�HVWDEOLVKLQJ GLUHFW�

UHODWLRQVKLSV�DPRQJ�+%0�YDULDEOHV�DQG�EHKDYLRUV��%DVLO�	�:LWWH��������*ODQ]��������-RQHV�HW�DO���

������:LWWH���������DQG����GRHV�QRW�DFFRXQW�IRU�H[WHUQDO�FXOWXUDO�RU�FRJQLWLYH�RU�DIIHFWLYH�UHVSRQVHV�

�.DVSHUVRQ�HW�DO���������������5DGFOLIIH�	�.OHLQ���������

,Q�WKLV�VWXG\��ZH�IRXQG�WKDW�VXUYH\�UHVSRQGHQWV�ZHUH�³OLNHO\´�RU�³YHU\�OLNHO\´�WR�LQWHQG�WR�

SHUIRUP�KHDOWK�SURWHFWLYH�EHKDYLRUV��D ILQGLQJ�WKDW�FRQWUDVWV�ZLWK�WKH�'LVWULFW¶V�FRQFHUQV�WKDW�UHVLGHQWV�

DUH�SUDFWLFLQJ�QRQ�KHDOWK�SURWHFWLYH�EHKDYLRUV��VXFK�DV�UHFUHDWLQJ�LQ�DUHDV�WKDW�PD\�KDYH�KLJK�OHYHOV�

RI�FRQWDPLQDWLRQ �+HONH\�������� 6WXG\�UHVXOWV�PD\�EH�LQIOXHQFHG�E\�WKH�VRFLDO�GHVLUDELOLW\�ELDV�RU�WKH�

WHQGHQF\�RI�VXUYH\�UHVSRQGHQWV WR�JLYH�VRFLDOO\�GHVLUDEOH�UHVSRQVHV�LQVWHDG�RI�FKRRVLQJ�UHVSRQVHV�WKDW�

DUH�UHIOHFWLYH�RI�WKHLU�WUXH�IHHOLQJV �*ULPP�������� :KLOH�WKH�'238�PHWKRG�PD\�KDYH�LQFUHDVHG�WKH�

LQIOXHQFH�RI�VRFLDO�GHVLUDELOLW\�ELDV��LW�LPSURYHG�RXU�DELOLW\�WR�FROOHFW�GDWD�DFURVV�D�KDUG�WR�UHDFK�

SRSXODWLRQ��7R�RYHUFRPH�WKH LQWHQWLRQ�EHKDYLRU�JDS DQG�VRFLDO�GHVLUDELOLW\�ELDV��HPSLULFDO�ZRUN�



��

VKRXOG�PHDVXUH�DFWXDO�EHKDYLRUV�UDWKHU�WKDQ�EHKDYLRUDO�LQWHQWLRQV LI�SRVVLEOH��7KH�+%0¶V�SULPDU\�

EHQHILW�LV�WKDW�LW�LV�UHODWLYHO\�HDV\�WR�HPSOR\�DQG�FDQ�EH�DSSOLHG�DQG�FRPSDUHG�DFURVV�FRQWH[WV�DQG

EHKDYLRUV� )XWXUH�ZRUN�VKRXOG�IRFXV�RQ�GHYHORSLQJ�PRUH�V\VWHPDWLF�ZD\V�WR�PHDVXUH�WKH�+%0�

YDULDEOHV�WR�DOORZ�HPSLULFDO�VWXGLHV�WR�EHFRPH�PRUH�FRPSDUDEOH�DFURVV�FRQWH[WV� ,Q�GHYHORSLQJ�

FRPSDUDEOH�VXUYH\�LQVWUXPHQWV��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�SRVVLEOH LQIOXHQFH�RI�FRJQLWLYH�HIIHFWV�

VXFK�DV�DYDLODELOLW\�KHXULVWLFV�DQG�FRJQLWLYH�GLVVRQDQFH���

&RQFOXVLRQ

6WDWLVWLFDO�PRGHOLQJ�RI�VXUYH\�LWHPV�LQGLFDWHV WKDW�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�VKRXOG�

GHYHORS�FXHV�WR�DFWLRQ�WR�HQFRXUDJH�SHRSOH�WR�FRQVLGHU�WKH�EHQHILWV�RI�SUDFWLFLQJ�UHFRPPHQGHG�KHDOWK�

SURWHFWLYH�EHKDYLRUV��2XU�VWXG\�ILQGLQJV�KDYH�SUDFWLFDO�LPSOLFDWLRQV�IRU�HQYLURQPHQWDO�HGXFDWRUV��

VFLHQWLVWV��UHODWHG�JRYHUQPHQW�RIILFLDOV��DQG�SROLF\�PDNHUV�ZKR�WU\�WR�XQGHUVWDQG��LQIRUP��DQG�

SHUVXDGH�WKH�86�SXEOLF�WR SUDFWLFH�KHDOWK�SURWHFWLYH�DFWLRQV�WR�UHGXFH�SRVVLEOH�FRQVHTXHQFHV�RI�ORQJ�

WHUP�OHDG�FRQWDPLQDWLRQ�LQ PLQLQJ�LPSDFWHG�FRPPXQLWLHV��5HPLQGHUV�DERXW�WKH�VHYHULW\�RI�ULVNV�DUH�

DOVR�QHFHVVDU\�IRU�HQFRXUDJLQJ�SHRSOH�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV��%HOLHIV�DERXW�SHUFHLYHG�

VXVFHSWLELOLW\�DQG SHUFHLYHG�VHOI�HIILFDF\�ZHUH�QRW�VWURQJO\�DVVRFLDWHG�ZLWK�EHKDYLRUDO�LQWHQWLRQV�DQG�

WKH�LWHPV�FRQFHSWXDOL]HG�DV�SHUFHLYHG�EDUULHUV�GLG�QRW�FRUUHODWH�DV�SULPDU\�YDULDEOH�IRU�PRGHOLQJ�

)XWXUH�UHVHDUFK�VKRXOG�FRQWLQXH�WR�IRFXV�RQ�FRPSDULQJ�DVVRFLDWLRQV�EHWZHHQ�ULVN�SHUFHSWLRQ�DQG�

EHKDYLRUDO�LQWHQWLRQV�DFURVV�FRQWH[WV��



��

/LWHUDWXUH�&LWHG

$&6���������������$PHULFDQ�&RPPXQLW\�6XUYH\����<HDU�'DWD�>�����������&RXQWLHV@��$PHULFDQ�

&RPPXQLW\�6XUYH\��1DWLRQDO�+LVWRULFDO�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP�

$NRPSDE��'��$���%L��3���:LOOLDPV��6���*UDQW��-���:DONHU��,��$���	�$XJRXVWLQRV��0����������+HDW�ZDYHV�

DQG�FOLPDWH�FKDQJH��$SSO\LQJ�WKH�+HDOWK�%HOLHI�0RGHO�WR�LGHQWLI\�SUHGLFWRUV�RI�ULVN�

SHUFHSWLRQ�DQG�DGDSWLYH�EHKDYLRXUV�LQ�$GHODLGH��$XVWUDOLD��,QWHUQDWLRQDO�-RXUQDO�RI�

(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK�������������±�����

$OWD�(QJLQHHULQJ�DQG�6FLHQFH����������,QVWLWXWLRQDO�&RQWUROV�3URJUDP�%RXQGDU\ >0DS@�

$OWD�6FLHQFH�DQG�(QJLQHHULQJ��,QF���������������DQG������%ORRG�/HDG�'DWD�(YDOXDWLRQ�± %XQNHU�+LOO�

0LQLQJ�DQG�0HWDOOXUJLFDO�&RPSOH[�6XSHUIXQG�6LWH��,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�

4XDOLW\�DQG�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�

$QGUDGH��/���2¶0DOOH\��.���+\QGV��3���2¶1HLOO��(���	�2¶'Z\HU��-����������$VVHVVPHQW�RI�WZR�

EHKDYLRXUDO�PRGHOV��+%0�DQG�5$1$6��IRU�SUHGLFWLQJ�KHDOWK�EHKDYLRXUV�LQ�UHVSRQVH�WR�

HQYLURQPHQWDO�WKUHDWV��6XUIDFH�ZDWHU�IORRGLQJ�DV�D�VRXUFH�RI�JURXQGZDWHU�FRQWDPLQDWLRQ�DQG�

VXEVHTXHQW�ZDWHUERUQH�LQIHFWLRQ�LQ�WKH�5HSXEOLF�RI�,UHODQG��6FLHQFH�RI�7KH�7RWDO�

(QYLURQPHQW�����������±������

%DQGXUD��$����������6HOI�HIILFDF\��7RZDUG�D�XQLI\LQJ�WKHRU\�RI�EHKDYLRUDO�FKDQJH��3V\FKRORJLFDO�

5HYLHZ������������±����

%DUUHWW��3����������6WUXFWXUDO�HTXDWLRQ�PRGHOOLQJ��$GMXGJLQJ�PRGHO�ILW��3HUVRQDOLW\�DQG�,QGLYLGXDO�

'LIIHUHQFHV������������±�����

%DVLO��0���	�:LWWH��.����������+HDOWK�ULVN�PHVVDJH�GHVLJQ�XVLQJ�WKH�H[WHQGHG�SDUDOOHO�SURFHVV�PRGHO��

+HDOWK�&RPPXQLFDWLRQ�0HVVDJH�'HVLJQ��7KHRU\�DQG�3UDFWLFH����±���

%D[WHU��-���	�/HH��'����������8QGHUVWDQGLQJ�H[SUHVVHG�ORZ�FRQFHUQ�DQG�ODWHQW�FRQFHUQ�QHDU�D�

KD]DUGRXV�ZDVWH�WUHDWPHQW�IDFLOLW\��-RXUQDO�RI�5LVN�5HVHDUFK�����±�������±�����



��

%ODQG��$��'���.HJOHU��0��&���(VFRIIHU\��&���	�0DOFRH��/��+����������8QGHUVWDQGLQJ�FKLOGKRRG�OHDG�

SRLVRQLQJ�SUHYHQWLYH�EHKDYLRUV��7KH�UROHV�RI�VHOI�HIILFDF\��VXEMHFWLYH�QRUPV��DQG�SHUFHLYHG�

EHQHILWV��3UHYHQWLYH�0HGLFLQH�����������±���

%URZQ��7��$����������&RQILUPDWRU\�IDFWRU�DQDO\VLV�IRU�DSSOLHG�UHVHDUFK��*XLOIRUG�3XEOLFDWLRQV�

&DUSHQWHU��&��-����������$�PHWD�DQDO\VLV�RI�WKH�HIIHFWLYHQHVV�RI�+HDOWK�%HOLHI�0RGHO�YDULDEOHV�LQ�

SUHGLFWLQJ�EHKDYLRU��+HDOWK�&RPPXQLFDWLRQ������������±����

&ROOH\��6��.���.DQH��3��.��0���	�0DF'RQDOG�*LEVRQ��-����������5LVN�FRPPXQLFDWLRQ�DQG�IDFWRUV�

LQIOXHQFLQJ�SULYDWH�ZHOO�WHVWLQJ�EHKDYLRU��$�6\VWHPDWLF�6FRSLQJ�5HYLHZ��,QWHUQDWLRQDO�

-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK����������������

&RVWHOOR��$��%���	�2VERUQH��-����������%HVW�SUDFWLFHV�LQ�H[SORUDWRU\�IDFWRU�DQDO\VLV��)RXU�

UHFRPPHQGDWLRQV�IRU�JHWWLQJ�WKH�PRVW�IURP�\RXU�DQDO\VLV��3UDFWLFDO�$VVHVVPHQW��5HVHDUFK��

DQG�(YDOXDWLRQ�����������

'DYLGVRQ��'��-���	�)UHXGHQEXUJ��:��5����������*HQGHU�DQG�HQYLURQPHQWDO�ULVN�FRQFHUQV��$�UHYLHZ�

DQG�DQDO\VLV�RI�DYDLODEOH�UHVHDUFK��(QYLURQPHQW�DQG�%HKDYLRU������������±����

'DZHV��-����������'R�GDWD�FKDUDFWHULVWLFV�FKDQJH�DFFRUGLQJ�WR�WKH�QXPEHU�RI�VFDOH�SRLQWV�XVHG"�$Q�

H[SHULPHQW�XVLQJ���SRLQW����SRLQW�DQG����SRLQW�VFDOHV��,QWHUQDWLRQDO�-RXUQDO�RI�0DUNHW�

5HVHDUFK�����������±����

'HYLWW��&���2¶1HLOO��(���	�:DOGURQ��5����������'ULYHUV�DQG�EDUULHUV�DPRQJ�KRXVHKROGHUV�WR�PDQDJLQJ�

GRPHVWLF�ZDVWHZDWHU�WUHDWPHQW�V\VWHPV�LQ�WKH�5HSXEOLF�RI�,UHODQG��LPSOLFDWLRQV�IRU�ULVN�

SUHYHQWLRQ�EHKDYLRXU��-RXUQDO�RI�+\GURORJ\����������±����

'LOOPDQ��'��$����������0DLO�DQG�,QWHUQHW�VXUYH\V��7KH WDLORUHG�GHVLJQ�PHWKRG±�����8SGDWH�ZLWK�QHZ�

,QWHUQHW��YLVXDO��DQG�PL[HG�PRGH�JXLGH��-RKQ�:LOH\�	�6RQV�

(GHOVWHLQ��0��5����������&RQWDPLQDWHG�FRPPXQLWLHV��7KH�VRFLDO�DQG�SV\FKRORJLFDO�LPSDFWV�RI�

UHVLGHQWLDO�WR[LF�H[SRVXUH�:HVWYLHZ�3UHVV�

(OLDV��5��:���	�*XOVRQ��%����������2YHUYLHZ�RI�OHDG�UHPHGLDWLRQ�HIIHFWLYHQHVV��6FLHQFH�RI�WKH�7RWDO

(QYLURQPHQW�������±�����±���



��

(QWZLVWOH��-��$���+XUVWKRXVH��$��6���5HLV��3��$��0���	�6WHZDUW��$��*����������0HWDOOLIHURXV�PLQH�GXVW��

+XPDQ�KHDOWK�LPSDFWV�DQG�WKH�SRWHQWLDO�GHWHUPLQDQWV�RI�GLVHDVH�LQ�PLQLQJ�FRPPXQLWLHV��

&XUUHQW�3ROOXWLRQ�5HSRUWV����������±���

(3$����������,QWHULP�5HFRUG�RI�'HFLVLRQ��8SSHU�%DVLQ�RI�WKH�&RHXU�G¶$OHQH�5LYHU��%XQNHU�+LOO�

0LQLQJ�DQG�0HWDOOXUJLFDO�&RPSOH[�6XSHUIXQG�6LWH�

)HVWLQJHU��/����������$�WKHRU\�RI�FRJQLWLYH�GLVVRQDQFH �9RO����� 6WDQIRUG�8QLYHUVLW\�3UHVV��

)LVKEHLQ��0���	�$M]HQ��,����������%HOLHI��DWWLWXGH��LQWHQWLRQ��DQG�EHKDYLRU��$Q�LQWURGXFWLRQ�WR�WKHRU\�

DQG�UHVHDUFK� 3KLORVRSK\�DQG�5KHWRULF� ����������������

*ODQ]��.����������+HDOWK�EHKDYLRU��7KHRU\��UHVHDUFK��DQG�SUDFWLFH��-RKQ�:LOH\�	�6RQV�

*OHDVRQ��-��$���1DQDYDW\��-� 9���	�)DJOLDQR��-��$����������'ULQNLQJ�ZDWHU�OHDG�DQG�VRFLRHFRQRPLF�

IDFWRUV�DV�SUHGLFWRUV�RI�EORRG�OHDG�OHYHOV�LQ�1HZ�-HUVH\¶V�FKLOGUHQ�EHWZHHQ�WZR�WLPH�SHULRGV��

(QYLURQPHQWDO�5HVHDUFK����������±����

*UHHQEHUJ��3����������5LVN�SHUFHSWLRQV�DQG�WKH�PDLQWHQDQFH�RI�HQYLURQPHQWDO�LQMXVWLFH�LQ�

$SSDODFKLD��(QYLURQPHQWDO�6RFLRORJ\����������±���

*UDVP�FN��'���	�6FKRO]��5��:����������5LVN�SHUFHSWLRQ�RI�KHDY\�PHWDO�VRLO�FRQWDPLQDWLRQ�E\�KLJK�

H[SRVHG�DQG�ORZ�H[SRVHG�LQKDELWDQWV��7KH�UROH�RI�NQRZOHGJH�DQG�HPRWLRQDO�FRQFHUQV��5LVN�

$QDO\VLV��$Q�,QWHUQDWLRQDO�-RXUQDO������������±����

*ULPP��3����������6RFLDO�'HVLUDELOLW\�%LDV��,Q�:LOH\�,QWHUQDWLRQDO�(QF\FORSHGLD�RI�0DUNHWLQJ��

$PHULFDQ�&DQFHU�6RFLHW\��

*XVWDYVRQ��.��(���%DUQWKRXVH��/��:���%ULHUOH\��&��/���&ODUN��(��+���	�:DUG��&��+����������6XSHUIXQG�

DQG�PLQLQJ�PHJDVLWHV��$&6�3XEOLFDWLRQV�

+DOSHUQ��0��7���	�:DUQHU��.��(����������5DGRQ�ULVN�SHUFHSWLRQ�DQG�WHVWLQJ��6RFLRGHPRJUDSKLF�

FRUUHODWHV��-RXUQDO�RI�(QYLURQPHQWDO�+HDOWK������������

+DPP��-��$���&R[��-��*���=ZLFNOH��$���=KXDQJ��-���&UX]��6��0���8SKDP��%��/���&KXQJ��0���	�'HDULQJ��

-��:����������7UXVW�LQ�ZKRP"�'LR[LQ��RUJDQL]DWLRQV��ULVN�SHUFHSWLRQ��DQG�ILVK�FRQVXPSWLRQ�LQ�

0LFKLJDQ¶V�6DJLQDZ�%D\�ZDWHUVKHG��-RXUQDO�RI�5LVN�5HVHDUFK��������������±������



��

+DUFOHURGH��0��$���/DO��3���9HGZDQ��1���:ROGH��%���	�0LOOHU��0��(����������(YDOXDWLRQ�RI�WKH�UROH�RI�

ULVN�SHUFHSWLRQ�LQ�VWDNHKROGHU�HQJDJHPHQW�WR�SUHYHQW�OHDG�H[SRVXUH�LQ�DQ�XUEDQ�VHWWLQJ��

-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW����������±�����

+DUULVRQ��-��$���0XOOHQ��3��'���	�*UHHQ��/��:����������$�PHWD�DQDO\VLV�RI�VWXGLHV�RI�WKH�+HDOWK�%HOLHI�

0RGHO ZLWK�DGXOWV��+HDOWK�(GXFDWLRQ�5HVHDUFK�����������±����

+HONH\��$����������*HWWLQJ�WKH�/HDG�2XW� ���\HDUV�RI�UHPHGLDWLRQ�DQG�HGXFDWLRQ�LQ�WKH�6LOYHU�9DOOH\��

,QVWLWXWLRQDO�&RQWUROV�LQ�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH��.HOORJJ��,GDKR��

KWWSV���VWDWLF��VTXDUHVSDFH�FRP�VWDWLF����DHH������H�������GF�F�W��E��F��GI���E����F��

GF�����������������*HWWLQJ�WKH�/HDG�2XW�SGI

+RRYHU��$��*����������6HQVHPDNLQJ��VWDNHKROGHU�GLVFRUG��DQG�ORQJ�WHUP�ULVN�FRPPXQLFDWLRQ�DW�D�86�

6XSHUIXQG�VLWH��5HYLHZV�RQ�(QYLURQPHQWDO�+HDOWK������±�������±����

-DFNVRQ�6PLWK��'���'RODQ��0���+RO\RDN��*���)OLQW��&��*���7UHQWHOPDQ��&��.���7KRPDV��%���	�0D��*��

��������(IIHFWLYHQHVV�RI�WKH�GURS�RII�SLFN�XS�VXUYH\�PHWKRGRORJ\�LQ�GLIIHUHQW QHLJKERUKRRG�

W\SHV��-RXUQDO�RI�5XUDO�6RFLDO�6FLHQFHV������������

-DQPDLPRRO��3���	�:DWDQDEH��7����������(YDOXDWLQJ�GHWHUPLQDQWV�RI�HQYLURQPHQWDO�ULVN�SHUFHSWLRQ�

IRU�ULVN�PDQDJHPHQW�LQ�FRQWDPLQDWHG�VLWHV��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�

DQG 3XEOLF�+HDOWK�������������±�����

-DQ]��1��.���	�%HFNHU��0��+����������7KH�+HDOWK�%HOLHI�0RGHO��$�GHFDGH�ODWHU��+HDOWK�(GXFDWLRQ�

4XDUWHUO\����������±���

-RQHV��&��/���-HQVHQ��-��'���6FKHUU��&��/���%URZQ��1��5���&KULVW\��.���	�:HDYHU��-����������7KH�+HDOWK�

%HOLHI�0RGHO DV�DQ�H[SODQDWRU\�IUDPHZRUN�LQ�FRPPXQLFDWLRQ�UHVHDUFK��([SORULQJ�SDUDOOHO��

VHULDO��DQG�PRGHUDWHG�PHGLDWLRQ��+HDOWK�&RPPXQLFDWLRQ������������±�����

.DVSHUVRQ��5��(���5HQQ��2���6ORYLF��3���%URZQ��+��6���(PHO��-���*REOH��5���.DVSHUVRQ��-��;���	�5DWLFN��

6����������7KH�VRFLDO�DPSOLILFDWLRQ�RI�ULVN��$�FRQFHSWXDO�IUDPHZRUN��5LVN�$QDO\VLV��������

���±����



��

.HJOHU��0��&���0DOFRH��/��+���	�)HGLUNR��9����������3ULPDU\�SUHYHQWLRQ�RI�OHDG�SRLVRQLQJ�LQ�UXUDO�

QDWLYH�$PHULFDQ�FKLOGUHQ��%HKDYLRUDO�RXWFRPHV�IURP�D FRPPXQLW\�EDVHG�LQWHUYHQWLRQ�LQ�D�

IRUPHU�PLQLQJ�UHJLRQ��)DPLO\�	�&RPPXQLW\�+HDOWK�����������±���

.LP��6��&���	�&RRNH��6��/����������8VLQJ�WKH�+HDOWK�%HOLHI�0RGHO WR�H[SORUH�WKH�LPSDFW�RI�

HQYLURQPHQWDO�HPSDWK\�RQ�EHKDYLRUDO�LQWHQWLRQV�WR�SURWHFW�RFHDQ�KHDOWK��(QYLURQPHQW�DQG�

%HKDYLRU� KWWSV���GRL�RUJ��������������������������

.OHPLFN��+���0DVRQ��+���	�6XOOLYDQ��.����������6XSHUIXQG�FOHDQXSV�DQG�FKLOGUHQ¶V�OHDG�H[SRVXUH��

-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������������

.OLQH��5��%����������3ULQFLSOHV�DQG�SUDFWLFH�RI�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��*XLOIRUG�SXEOLFDWLRQV�

/DLGODZ��0��$���)LOLSSHOOL��*��0���%URZQ��6���3D]�)HUUHLUR��-���5HLFKPDQ��6��0���1HWKHUZD\��3���

7UXVNHZ\F]��$���%DOO��$��6���	�0LHONH��+��:����������&DVH�VWXGLHV�DQG�HYLGHQFH�EDVHG�

DSSURDFKHV�WR�DGGUHVVLQJ�XUEDQ�VRLO�OHDG�FRQWDPLQDWLRQ��$SSOLHG�*HRFKHPLVWU\��������±���

/HYLQ��5���%URZQ��0��-���.DVKWRFN��0��(���-DFREV��'��(���:KHODQ��(��$���5RGPDQ��-���6FKRFN��0��5���

3DGLOOD��$�� 	�6LQNV��7����������/HDG�H[SRVXUHV�LQ�86�FKLOGUHQ��������,PSOLFDWLRQV�IRU�

SUHYHQWLRQ��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV���������������±�����

/LQGVD\��-��-���	�6WUDWKPDQ��$����������3UHGLFWRUV�RI�UHF\FOLQJ�EHKDYLRU��$Q�DSSOLFDWLRQ�RI�D�PRGLILHG�

+HDOWK�%HOLHI�0RGHO ���-RXUQDO�RI�$SSOLHG�6RFLDO�3V\FKRORJ\��������������±�����

/LSPDQ��6��$���	�%XUW��6��$����������6HOI�UHSRUWHG�SUHYDOHQFH�RI�SHVWV�LQ�'XWFK�KRXVHKROGV�DQG�WKH�
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RI�3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV �SS���±����6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ��
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RI�HQYLURQPHQWDO�FOHDQXSV��(QYLURQPHQWDO�5HVHDUFK�/HWWHUV����������������

0F*HH��7��.����������3ULYDWH�UHVSRQVHV�DQG�LQGLYLGXDO�DFWLRQ��&RPPXQLW\�UHVSRQVHV�WR�FKURQLF�

HQYLURQPHQWDO�OHDG�FRQWDPLQDWLRQ��(QYLURQPHQW�DQG�%HKDYLRU�����������±���
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(JHQGRUI��6��3����������7KH�FRQFXUUHQW�GHFOLQH�RI�VRLO�OHDG�DQG�FKLOGUHQ¶V�EORRG�OHDG�LQ�1HZ�

2UOHDQV��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV����������������±������

0L[��0��&����������/HDGHG��7KH�3RLVRQLQJ�RI�,GDKR¶V�6LOYHU�9DOOH\��2UHJRQ�6WDWH�8QLYHUVLW\�3UHVV�

0XQHQH��$���	�+DOO��'��&����������)DFWRUV�LQIOXHQFLQJ�SHUFHSWLRQV�RI�SULYDWH�ZDWHU�TXDOLW\�LQ�1RUWK�

$PHULFD��$�V\VWHPDWLF�UHYLHZ��6\VWHPDWLF�5HYLHZV������������

0XWKpQ��%����������$�JHQHUDO�VWUXFWXUDO�HTXDWLRQ�PRGHO�ZLWK�GLFKRWRPRXV��RUGHUHG�FDWHJRULFDO��DQG�

FRQWLQXRXV�ODWHQW�YDULDEOH�LQGLFDWRUV��3V\FKRPHWULND������������±����

1HHGOHPDQ��+��/����������+XPDQ�/HDG�([SRVXUH��&5&�3UHVV�

1LVEHW��(��.���	�*LFN��0��/����������&DQ�KHDOWK�SV\FKRORJ\�KHOS�WKH�SODQHW"�$SSO\LQJ�WKHRU\�DQG�

PRGHOV�RI�KHDOWK�EHKDYLRXU�WR�HQYLURQPHQWDO�DFWLRQV��&DQDGLDQ�3V\FKRORJ\�3V\FKRORJLH�

&DQDGLHQQH�������������

1RDU��6��0���	�=LPPHUPDQ��5��6����������+HDOWK�%HKDYLRU�7KHRU\�DQG�FXPXODWLYH�NQRZOHGJH�

UHJDUGLQJ�KHDOWK�EHKDYLRUV��$UH�ZH�PRYLQJ�LQ�WKH�ULJKW�GLUHFWLRQ"�+HDOWK�(GXFDWLRQ�

5HVHDUFK������������±����

2OLQVN\��$���&KHQ��6���	�+DUORZ��/����������7KH�FRPSDUDWLYH HIILFDF\�RI�LPSXWDWLRQ�PHWKRGV�IRU�

PLVVLQJ�GDWD�LQ�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK��

����������±����

3DQKDQGOH�+HDOWK�'LVWULFW����������&RPPXQLW\�+HDOWK�$VVHVVPHQW��

KWWS���SDQKDQGOHKHDOWKGLVWULFW�RUJ�ZS�FRQWHQW�XSORDGV���������&+$������ILQDO�SGI
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$PHULFDQ�-RXUQDO�RI�+HDOWK�3URPRWLRQ�����������±���
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SHUFHSWLRQV�RI�FDQFHU�ULVN��QHLJKERUKRRG�HQYLURQPHQWDO�ULVNV��DQG�KHDOWK�EHKDYLRUV�RI�%ODFNV��

-RXUQDO�RI�&RPPXQLW\�+HDOWK������������±����

5LQNHU��*��+���+DKQ��(��-���	�5D\HQV��0��.����������5HVLGHQWLDO�UDGRQ�WHVWLQJ�LQWHQWLRQV��SHUFHLYHG�

UDGRQ�VHYHULW\��DQG�WREDFFR�XVH��-RXUQDO�RI�(QYLURQPHQWDO�+HDOWK�����������±���

5RVHQVWRFN��,��0����������+LVWRULFDO�RULJLQV�RI�WKH�+HDOWK�%HOLHI�0RGHO��+HDOWK�(GXFDWLRQ�

0RQRJUDSKV�����������±����

5RVVHHO��<����������/DYDDQ��$Q�5�SDFNDJH�IRU�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ�DQG�PRUH��9HUVLRQ����±

����%(7$���-RXUQDO�RI�6WDWLVWLFDO�6RIWZDUH����������±���

6DQWRV��-��5��$����������&URQEDFK¶V�DOSKD��$�WRRO�IRU�DVVHVVLQJ�WKH�UHOLDELOLW\�RI�VFDOHV��-RXUQDO�RI�
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6FKRRI��5��$���-RKQVRQ��'��/���+DQG]LXN��(��5���9DQ�/DQGLQJKDP��&���)HOGSDXVFK��$��0���*DOODJKHU��

$��(���'HOO��/��'���	�.HSKDUW��$����������$VVHVVPHQW�RI�EORRG�OHDG�OHYHO�GHFOLQHV�LQ�DQ�DUHD�

RI�KLVWRULFDO�PLQLQJ�ZLWK�D�KROLVWLF�UHPHGLDWLRQ�DQG�DEDWHPHQW�SURJUDP��(QYLURQPHQWDO�

5HVHDUFK����������±����

6KDILHL��/���7D\PRRUL��3���	�<D]GDQVKHQDV��.����������$ZDUHQHVV�DQG�DWWLWXGH�DVVHVVPHQW�UHJDUGLQJ�
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5RWKPDQ��$��-����������7KH�LPSDFW�RI�FKDQJLQJ�DWWLWXGHV��QRUPV��DQG�VHOI�HIILFDF\�RQ�KHDOWK�

UHODWHG�LQWHQWLRQV�DQG�EHKDYLRU��$�PHWD�DQDO\VLV��+HDOWK�3V\FKRORJ\���������������

6KULYHU��7��(���0HVVHU��&��0���:KLWWLQJWRQ��-��5���	�$GDPV��$��(����������,QGXVWULDO�SROOXWLRQ�DQG�

DFTXLHVFHQFH��/LYLQJ�ZLWK�FKURQLF�UHPHGLDWLRQ��(QYLURQPHQWDO�3ROLWLFV���±���

ùLPúHN��*��*���	�1R\DQ��)����������6WUXFWXUDO�HTXDWLRQ�PRGHOLQJ�ZLWK�RUGLQDO�YDULDEOHV��$�ODUJH�

VDPSOH�FDVH�VWXG\��4XDOLW\�	�4XDQWLW\�������������±������

6WHHOH��-���%RXUNH��/���/XORII��$��(���/LDR��3��6���7KHRGRUL��*��/���	�.UDQQLFK��5��6����������7KH�GURS�

RII�SLFN�XS�PHWKRG�IRU�KRXVHKROG�VXUYH\�UHVHDUFK��&RPPXQLW\�'HYHORSPHQW������������±����

6WLOOR�,,,��)���GH�%UXLQ��:��%���=LPPHU��&���	�*LEVRQ��-��0����������:HOO�ZDWHU�WHVWLQJ�LQ�$IULFDQ�

$PHULFDQ�FRPPXQLWLHV�ZLWKRXW�PXQLFLSDO�LQIUDVWUXFWXUH��%HOLHIV�GULYLQJ�GHFLVLRQV��6FLHQFH�RI�

7KH�7RWDO�(QYLURQPHQW�����������±�����

6WUDXE��&��/���	�/HDK\��-��(����������$SSOLFDWLRQ�RI�D�PRGLILHG�+HDOWK�%HOLHI�0RGHO WR�WKH�SUR�

HQYLURQPHQWDO�EHKDYLRU�RI�SULYDWH�ZHOO�ZDWHU�WHVWLQJ��-$:5$�-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�

5HVRXUFHV�$VVRFLDWLRQ�������������±�����

6XK��<����������7KH�SHUIRUPDQFH�RI�PD[LPXP�OLNHOLKRRG�DQG�ZHLJKWHG�OHDVW�VTXDUH�PHDQ�DQG�

YDULDQFH�DGMXVWHG�HVWLPDWRUV�LQ�WHVWLQJ GLIIHUHQWLDO�LWHP�IXQFWLRQLQJ�ZLWK�QRQQRUPDO�WUDLW�

GLVWULEXWLRQV��6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ��$�0XOWLGLVFLSOLQDU\�-RXUQDO������������±�����

6XOOLYDQ��0���	�*UHHQ��'����������0LVOHG DERXW�OHDG��$Q�DVVHVVPHQW�RI�RQOLQH�SXEOLF�KHDOWK�HGXFDWLRQ�
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���������������±�����

8�6��&HQVXV����������86�&HQVXV�4XLFN)DFWV��6KRVKRQH�&RXQW\��,GDKR��

KWWSV���ZZZ�FHQVXV�JRY�TXLFNIDFWV�VKRVKRQHFRXQW\LGDKR

86�(3$����������%DVLV�IRU�HGXFDWLRQDO�UHFRPPHQGDWLRQV�RQ�UHGXFLQJ�FKLOGKRRG�OHDG�H[SRVXUH �(3(�

����5����������8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��

KWWSV���ZZZ�HSD�JRY�VLWHV�SURGXFWLRQ�ILOHV�GRFXPHQWV�UHGXFBSE�SGI

86�*HRORJLFDO�6XUYH\����������:DWHUVKHG�%RXQGDU\�'DWDVHW >0DS@�

YDQ�%XXUHQ��6���	�*URRWKXLV�2XGVKRRUQ��.����������PLFH��0XOWLYDULDWH�,PSXWDWLRQ�E\�&KDLQHG�

(TXDWLRQV�LQ�5��-RXUQDO�RI�6WDWLVWLFDO�6RIWZDUH����������±����

YRQ�/LQGHUQ��,���6SDOLQJHU��6���6WLIHOPDQ��0��/���6WDQHN��/��:���	�%DUWUHP��&����������(VWLPDWLQJ�

FKLOGUHQ¶V�VRLO�GXVW�LQJHVWLRQ�UDWHV�WKURXJK�UHWURVSHFWLYH�DQDO\VHV�RI�EORRG�OHDG�ELRPRQLWRULQJ�

IURP�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH�LQ�,GDKR��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV����������

�����

YRQ�/LQGHUQ��,���6SDOLQJHU��6���3HWUR\VDQ��9���	�YRQ�%UDXQ��0����������$VVHVVLQJ�UHPHGLDO�

HIIHFWLYHQHVV�WKURXJK�WKH�EORRG�OHDG� 6RLO�GXVW�OHDG�UHODWLRQVKLS�DW�WKH�%XQNHU�+LOO�6XSHUIXQG�

6LWH�LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW�������±�������±����

9RUYRODNRV��7���$UVHQLRX��6���	�6DPDNRXUL��0����������7KHUH�LV�QR�VDIH�WKUHVKROG�IRU�OHDG�H[SRVXUH��

$�OLWHUDWXUH�UHYLHZ��3V\FKLDWULNL������������±����

:DOSROH��+��'���	�:LOVRQ��5��6����������([WHQGLQJ�D�EURDGO\�DSSOLFDEOH�PHDVXUH�RI�ULVN�SHUFHSWLRQ��

7KH�FDVH�IRU�VXVFHSWLELOLW\��-RXUQDO�RI�5LVN�5HVHDUFK���������±����
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:HLQVWHLQ��1��'���5RWKPDQ��$��-���	�1LFROLFK��0����������8VH�RI�FRUUHODWLRQDO�GDWD�WR�H[DPLQH�WKH�
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:LOOLDPV��%���2QVPDQ��$���	�%URZQ��7����������([SORUDWRU\�IDFWRU�DQDO\VLV��$�ILYH�VWHS�JXLGH�IRU�

QRYLFHV��$XVWUDODVLDQ�-RXUQDO�RI�3DUDPHGLFLQH�������

:LVpHQ��7���	�:HVWHU�+HUEHU��0����������'LUW\�VRLO�DQG�FOHDQ�FRQVFLHQFHV��([DPLQLQJ�

FRPPXQLFDWLRQ�RI�FRQWDPLQDWHG�VRLO��:DWHU��$LU��DQG�6RLO�3ROOXWLRQ�������±�������±����

:LWWH��.����������(IIHFWLYH�KHDOWK�ULVN�PHVVDJHV��$�VWHS�E\�VWHS�JXLGH��6DJH�3XEOLFDWLRQV�
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;LD��<���	�<DQJ��<����������506($��&),��DQG�7/,�LQ VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ�ZLWK�RUGHUHG�
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&URQEDFK¶V�$OSKD ���� ���� ���� ���� ���� ����

0HDQ��6'�
����
������

����
������

����
�����

����
������

����
������

����
�����

,QGLFDWH�WR�ZKDW�H[WHQW�\RX�DJUHH�WKDW�FRPSOHWLQJ�WKH�IROORZLQJ�DFWLRQV�DUH�JRRG�IRU�
\RXU�KHDOWK�

3URPSWO\�UHPRYLQJ�GLUW�IURP�\RXU�FORWKHV��WR\V��SHWV��FDUV��DQG�HTXLSPHQW�DIWHU�VSHQGLQJ�
WLPH�RXWGRRUV�

����
������

����D

6WD\LQJ�RQ�GHVLJQDWHG�WUDLOV�ZKLOH�UHFUHDWLQJ�LQ�DUHDV�ZLWK�OHDG�FRQWDPLQDWLRQ�ZDUQLQJ�
VLJQV�SRVWHG�

����
������

����

:DVKLQJ�\RXU�KDQGV�ZLWK�FOHDQ�ZDWHU�RU�ZLSHV�EHIRUH�HDWLQJ�RU�GULQNLQJ�DIWHU�UHFUHDWLQJ�
RU�ZRUNLQJ�RXWGRRUV�

���
������

����

8VLQJ�D�SURWHFWLYH�EDUULHU�VXFK�DV�D�EODQNHW�ZKHQ�VLWWLQJ�RQ�D�VDQG\�EHDFK�
����
������

����

)ROORZLQJ�WKH�DGYLFH�RI�D�ORFDO�SXEOLF�KHDOWK�RIILFLDO�DERXW�ZD\V�WR�VDIHO\�DYRLG�OHDG�
FRQWDPLQDWLRQ�

����
������

���

,�ZRUU\�DERXW�OHDG�FRQWDPLQDWLRQ�ZKLOH�VSHQGLQJ�WLPH�RXWGRRUV�
����
������

����

,W�LV�ZRUWK�P\�WLPH�WR�DYRLG�OHDG�FRQWDPLQDWLRQ�ZKLOH�VSHQGLQJ�WLPH�RXWGRRUV�
����
������

����

,�QHHG�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�DYRLG�OHDG�FRQWDPLQDWLRQ�ZKLOH�VSHQGLQJ�WLPH�
RXWGRRUV�



����
������

����

,�ZRUU\�DERXW�OHDG�FRQWDPLQDWLRQ�HQWHULQJ�P\�KRPH�
����
������

����

,W�LV�ZRUWK�P\�WLPH�WR�FOHDQ�P\�KRPH�WR�SUHYHQW�OHDG�FRQWDPLQDWLRQ�
����
������

����



��

��

,�QHHG�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�SUHYHQW�OHDG�FRQWDPLQDWLRQ�IURP�HQWHULQJ�P\�
KRPH�



����
������

����

&RQVLGHU�\RXU�UHFUHDWLRQDO�DQG�RXWGRRU�DFWLYLWLHV�LQ�\RXU�ORFDO�DUHD�RYHU�WKH QH[W����
PRQWKV��+RZ�OLNHO\�LV�LW�WKDW�\RX�ZLOO"

3URPSWO\�UHPRYH�GLUW�IURP�\RXU�FORWKHV��WR\V��SHWV��FDUV��DQG�HTXLSPHQW�DIWHU�VSHQGLQJ�
WLPH�RXWGRRUV"

����
������

����

6WD\�RQ�GHVLJQDWHG�WUDLOV�ZKLOH�UHFUHDWLQJ�LQ�DUHDV�ZKHUH�OHDG�FRQWDPLQDWLRQ�ZDUQLQJ�
VLJQV�DUH�SRVWHG"

����
������

����

:DVK�\RXU�KDQGV�ZLWK�FOHDQ�ZDWHU�RU�ZLSHV�EHIRUH�HDWLQJ�RU�GULQNLQJ�DIWHU�UHFUHDWLQJ�RU�
ZRUNLQJ�RXWGRRUV"

����
������

����

8VH�D�SURWHFWLYH�EDUULHU�VXFK�DV�D�EODQNHW�ZKHQ�VLWWLQJ�RQ�D�VDQG\�EHDFK"
����
������

����

)ROORZ�WKH�DGYLFH�RI�D�SXEOLF�KHDOWK�RIILFLDO�DERXW�ZD\V�WR�DYRLG�OHDG�FRQWDPLQDWLRQ�
ZKLOH�VSHQGLQJ�WLPH�RXWGRRUV"

����
������

����

,�KDYH�H[SHULHQFHG�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�FRQWDPLQDWLRQ�
����
������

����

,�IHHO�, ZLOO�H[SHULHQFH�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�FRQWDPLQDWLRQ�DW�VRPH�WLPH�GXULQJ�
P\�OLIH�

����
������

����

,�DP�PRUH�OLNHO\�WKDQ�WKH�DYHUDJH�SHUVRQ�WR�H[SHULHQFH�KHDOWK�HIIHFWV�IURP�OHDG�
FRQWDPLQDWLRQ�

���
������

����

,I�LW�LV�P\�GHVWLQ\�WR�H[SHULHQFH�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�FRQWDPLQDWLRQ��WKHUH�LV�
QRWKLQJ�WKDW�,�FDQ�GR�WR�SUHYHQW�LW�

����
������

����

,�NQRZ�D�ORW�DERXW�WKH�KHDOWK�HIIHFWV�IURP�OHDG�FRQWDPLQDWLRQ�
����
������

����

,�DP�EHWWHU�LQIRUPHG�DERXW�WKH�KHDOWK�HIIHFWV�RI�OHDG�FRQWDPLQDWLRQ�WKDQ�PRVW�SHRSOH�
����
������

����

,�VHHN�RXW�LQIRUPDWLRQ�DERXW�OHDG�FRQWDPLQDWLRQ�


����
������

���� ����

,�NQRZ�KRZ�WR�SUHYHQW�KHDOWK�HIIHFWV�IURP�OHDG�FRQWDPLQDWLRQ�


����
������

���� ����

,�NQRZ�ZKR�WR�DVN�LI�,�KDYH�TXHVWLRQV�DERXW�SUHYHQWLQJ�KHDOWK�HIIHFWV�IURP�OHDG�
FRQWDPLQDWLRQ�

����
������

����

,�DP�DZDUH�RI�WKH�DYDLODEOH�UHVRXUFHV�IRU�SUHYHQWLQJ�KHDOWK�HIIHFWV�RI�OHDG�FRQWDPLQDWLRQ�
����
������

����

1RWHV�0D[LPXP�OLNHOLKRRG�H[WUDFWLRQ�ZLWK�GLUHFW REOLPLQ�URWDWLRQ������YDULDQFH�H[SODLQHG��&XW�RII�(LJHQYDOXH �����


,WHP�QRW�LQFOXGHG�LQ�&)$�RU�&URQEDFK¶V�$OSKDV�D9DOXHV�DUH�IDFWRU�ORDGLQJV�IURP�WKH�GLUHFW�REOLPLQ�SDWWHUQ�PDWUL[��,WHPV�ZLWK�ORDGLQJV EHORZ����� ZHUH�VXSSUHVVHG�
E$OO�YDULDEOHV�DUH�SHUFHLYHG�YDULDEOHV�GHULYHG�IURP�VXUYH\�LWHPV DQG�



��

7DEOH���� &RQILUPDWRU\�IDFWRU�DQDO\VLV�RI�SHUFHLYHG�ULVN DQG�EHKDYLRUDO�LQWHQWLRQV��Q ����

,WHP E�6(�DE� ȕ
3HUFHLYHG�%HQHILWV
,QGLFDWH�WR�ZKDW�H[WHQW�\RX�DJUHH WKDW�FRPSOHWLQJ�WKH�
IROORZLQJ�DFWLRQV�DUH�JRRG�IRU�\RXU�KHDOWK�

3URPSWO\�UHPRYLQJ�GLUW�IURP�\RXU�FORWKHV��WR\V��SHWV��FDUV��
DQG�HTXLSPHQW�DIWHU�VSHQGLQJ�WLPH�RXWGRRUV� ���� ����

6WD\LQJ�RQ�GHVLJQDWHG�WUDLOV�ZKLOH�UHFUHDWLQJ�LQ�DUHDV�ZLWK�
OHDG�FRQWDPLQDWLRQ�ZDUQLQJ�VLJQV�SRVWHG� ����������� ����

:DVKLQJ�\RXU�KDQGV�ZLWK�FOHDQ�ZDWHU�RU�ZLSHV�EHIRUH�HDWLQJ�
RU�GULQNLQJ�DIWHU�UHFUHDWLQJ�RU�ZRUNLQJ�RXWGRRUV� ����������� ����

8VLQJ�D�SURWHFWLYH�EDUULHU�VXFK�DV�D�EODQNHW�ZKHQ�VLWWLQJ�RQ�
D�VDQG\�EHDFK� ����������� ����

)ROORZLQJ�WKH�DGYLFH�RI�D�ORFDO�SXEOLF�KHDOWK�RIILFLDO�DERXW�
ZD\V�WR�VDIHO\�DYRLG�OHDG�FRQWDPLQDWLRQ� ����������� ����

3HUFHLYHG�6HYHULW\

,�ZRUU\�DERXW�OHDG�FRQWDPLQDWLRQ�ZKLOH�VSHQGLQJ�WLPH�
RXWGRRUV� ���� ����
,W�LV�ZRUWK�P\�WLPH�WR�DYRLG�OHDG�FRQWDPLQDWLRQ�ZKLOH�
VSHQGLQJ�WLPH�RXWGRRUV� ����������� ����

,�ZRUU\�DERXW�OHDG�FRQWDPLQDWLRQ�HQWHULQJ�P\�KRPH� ����������� ����
,W�LV�ZRUWK�P\�WLPH�WR�FOHDQ�P\�KRPH�WR�SUHYHQW�OHDG�
FRQWDPLQDWLRQ� ����������� ����

%HKDYLRUDO�,QWHQWLRQ

&RQVLGHU�\RXU�UHFUHDWLRQDO�DQG�RXWGRRU�DFWLYLWLHV�LQ�\RXU�
ORFDO�DUHD�RYHU�WKH�QH[W����PRQWKV��+RZ�OLNHO\�LV�LW�WKDW�
\RX�ZLOO"

3URPSWO\�UHPRYLQJ�GLUW�IURP�\RXU�FORWKHV��WR\V��SHWV��FDUV��
DQG�HTXLSPHQW�DIWHU�VSHQGLQJ�WLPH�RXWGRRUV� ���� ����

6WD\LQJ�RQ�GHVLJQDWHG�WUDLOV�ZKLOH�UHFUHDWLQJ�LQ�DUHDV�ZLWK�
OHDG�FRQWDPLQDWLRQ�ZDUQLQJ�VLJQV�SRVWHG� ����������� ����

:DVKLQJ�\RXU�KDQGV�ZLWK�FOHDQ�ZDWHU�RU�ZLSHV�EHIRUH�HDWLQJ�
RU�GULQNLQJ�DIWHU�UHFUHDWLQJ�RU�ZRUNLQJ�RXWGRRUV� ����������� ����

8VLQJ�D�SURWHFWLYH�EDUULHU�VXFK�DV�D�EODQNHW�ZKHQ�VLWWLQJ�RQ�
D�VDQG\�EHDFK� ����������� ����

)ROORZLQJ�WKH�DGYLFH�RI�D�ORFDO�SXEOLF�KHDOWK�RIILFLDO�DERXW�
ZD\V�WR�VDIHO\�DYRLG�OHDG�FRQWDPLQDWLRQ� ����������� ����

3HUFHLYHG�6XVFHSWLELOLW\

,�KDYH�H[SHULHQFHG�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�
FRQWDPLQDWLRQ� ���� ����

,�IHHO�,�ZLOO�H[SHULHQFH�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�
FRQWDPLQDWLRQ�DW�VRPH�WLPH�GXULQJ�P\�OLIH� ����������� ����

,�DP�PRUH�OLNHO\�WKDQ�WKH�DYHUDJH�SHUVRQ�WR�H[SHULHQFH�
KHDOWK�HIIHFWV�IURP�OHDG�FRQWDPLQDWLRQ� ����������� ����

6HOI�(IILFDF\



��

,�NQRZ�D�ORW�DERXW�WKH�KHDOWK�HIIHFWV�IURP�OHDG�
FRQWDPLQDWLRQ� ���� ����

,�DP�EHWWHU�LQIRUPHG�DERXW�WKH�KHDOWK�HIIHFWV�RI�OHDG�
FRQWDPLQDWLRQ�WKDQ�PRVW�SHRSOH� ����������� ����

,QIRUPDWLRQ�DQG�$ZDUHQHVV %DUULHUV

,�NQRZ�ZKR�WR�DVN�LI�,�KDYH�TXHVWLRQV�DERXW�SUHYHQWLQJ�
KHDOWK�HIIHFWV�IURP�OHDG�FRQWDPLQDWLRQ� ���� ����

,�DP�DZDUH�RI�WKH�DYDLODEOH�UHVRXUFHV�IRU�SUHYHQWLQJ�KHDOWK�
HIIHFWV�RI�OHDG�FRQWDPLQDWLRQ� ����������� ����

1RWH��%RWK�XQVWDQGDUGL]HG��E��DQG�VWDQGDUGL]HG���ȕ���EHWD�FRHIILFLHQWV�DUH�UHSRUWHG�
0RGHO��Ȥ��������Q ���� ���������S�������&), �������7/, �������506($ �������
D7KH�ILUVW�LWHPV�IRU�HDFK�YDULDEOH�DUH�IL[HG�DV�D�UHIHUHQFH�LWHP�DW������LQ�/DYDDQ�
E5HJUHVVLRQ�ZHLJKWV�VLJQLILFDQW�DW�S�����



��

7DEOH���� $VVRFLDWLRQV�EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��GHSHQGHQW�YDULDEOH���Q ���

0RGHO�� 0RGHO�� 0RGHO��

,QGHSHQGHQW 9DULDEOH E
�6(�����������

ȕ E
�6(���������

ȕ E
�6(�����������

ȕ

3HUFHLYHG�6HYHULW\ ����
�������

���� �����
�������

���� ����
������

����

3HUFHLYHG�6XVFHSWLELOLW\ ����
�������

���� �����
�������

����� �����
������

����

3HUFHLYHG�%HQHILWV ����
�������

���� ����
������

����

3HUFHLYHG�,QIRUPDWLRQ�DQG�
$ZDUHQHVV�%DUULHUV

������
�������

����� ����
�������

���� ������
������

�����

6HOI�(IILFDF\ ����
�������

���� �����
�������

���� �����
������

����

&XH�WR�$FWLRQ��WKLQN�
DERXW�

�����
������

����

&XH�WR�$FWLRQ��UHDG�RU�
KHDUG�DERXW�

������
������

�����

*HQGHU��� )��� 0� ������
������

�����

0LQLQJ�$IILOLDWLRQ�
�� 1R��� <HV�

������
������

�����

$JH ������
������

�����

1RWH��0RGHO����Ȥ�������Q ���� ���������S�������&), �������7/, �������506($ �����
0RGHO����Ȥ������Q ���� ���������S�������&), �������7/, �������506($ �����
%RWK�XQVWDQGDUGL]HG��E��DQG�VWDQGDUGL]HG��ȕ��EHWD�FRHIILFLHQWV�DUH�UHSRUWHG��7KH�FRHI¿FLHQWV�DQG�HUURU�WHUPV�
PHDVXUH WKH�VWUHQJWK�RI�WKH�VWDWLVWLFDO�DVVRFLDWLRQ�DQG�WKH�FRUUHVSRQGLQJ�S�YDOXH�TXDQWL¿HV�WKH�VWDWLVWLFDO�
VLJQL¿FDQFH�RI�WKDW�DVVRFLDWLRQ�
7KH�IROORZLQJ�GHPRJUDSKLF�YDULDEOHV�DUH�FRQWUROOHG��JHQGHU��DJH��DQG�PLQLQJ�DIILOLDWLRQ��



 S�����



��

)LJXUHV

)LJXUH ��� &RPPXQLWLHV�RI�3LQHKXUVW��.HOORJJ��DQG�:DOODFH�LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR���7KH�GDUN�
JUD\�UHFWDQJOH�LQFRUSRUDWLQJ�3LQHKXUVW�DQG�.HOORJJ�UHSUHVHQWV�WKH����NP��DUHD�NQRZQ�DV�³WKH�%R[´Ͷ
WKH�DUHD�RI�WKH�RULJLQDO�%XQNHU�+LOO�6XSHUIXQG�6LWH�WKDW�LQFOXGHG�D�VPHOWHU�DQG�RWKHU�SURFHVVLQJ�
IDFLOLWLHV��7KH�,QVWLWXWLRQDO�&RQWUROV�3URJUDP�%RXQGDU\�LQFOXGHV�WKH�H[SDQGHG�6XSHUIXQG�VLWH�WKDW�
LQFOXGHV�����NP� RI�IORRGSODLQV�DQG�ZHWODQGV��
6RXUFHV� 86�*HRORJLFDO�6XUYH\���������$OWD�(QJLQHHULQJ�DQG�6FLHQFH�������



��

)LJXUH���� 3URSRVHG�PRGHO�RI�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV UHODWHG�WR�OHDG�FRQWDPLQDWLRQ�
LQ�WKH�VWXG\¶V�PLQLQJ�LPSDFWHG�FRPPXQLWLHV��%HKDYLRUDO�LQWHQWLRQV�DUH�K\SRWKHWLFDOO\�WKH�VWURQJHVW�
LQGLFDWRUV�RI�DFWXDO�EHKDYLRU��
1RWH� 2YDOV�UHSUHVHQW�ODWHQW�YDULDEOHV�DQG�UHFWDQJOHV�UHSUHVHQW�REVHUYHG�YDULDEOHV��0LQLQJ�DIILOLDWLRQ�
UHIHUV�WR�D�VXUYH\�YDULDEOH�DERXW�ZKHWKHU�QRW�WKH�UHVSRQGHQW�KDG�D�IDPLO\�PHPEHU�LQ�D PLQLQJ�UHODWHG�
RFFXSDWLRQ��



��

)LJXUH���� 3DWK�DQDO\VLV�IRU�WKH�IXOO�PRGHO��6LJQLILFDQW�SDWKV�UHSUHVHQWHG�E\�VROLG�OLQHV��7KH�

FRYDULDWHV YDULDEOH�IRU�JHQGHU�KDG�D�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�EHKDYLRUDO LQWHQWLRQV�LQ�ERWK�PRGHOV�

ZLWK�ZRPHQ�EHLQJ�PRUH�OLNHO\�WKDQ�PHQ�WR�UHSRUW�SHUIRUPLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��

1RWH� 2YDOV�UHSUHVHQW�ODWHQW�YDULDEOHV DQG UHFWDQJOHV�UHSUHVHQW�REVHUYHG�YDULDEOHV



��

&KDSWHU��� (QYLURQPHQWDO��SXEOLF�KHDOWK� DQG�HFRQRPLF�GHYHORSPHQW�

IUDPLQJ�DW�D�6XSHUIXQG�VLWH��$�4�PHWKRGRORJ\�DSSURDFK�

$EVWUDFW�

(QYLURQPHQWDO�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ DFWLYLWLHV�FRQGXFWHG�WKURXJK�WKH 6XSHUIXQG�SURJUDP

RIWHQ�SURGXFH RXWFRPHV�WKDW�IDLO�WR�VDWLVI\�FRPPXQLW\�VWDNHKROGHUV��,VVXH�IUDPHV��RU�WKH�LQWHUSUHWLYH�

OHQVHV�WKDW�VKDSH DWWHQWLRQ�WR�DQ�LVVXH��DUH�LPSRUWDQW WR�XQGHUVWDQGLQJ�KRZ�VWDNHKROGHUV�SHUFHLYH WKH�

SURJUDP��'LIIHUHQFHV�LQ�LVVXH�IUDPHV�DUH�LQIOXHQFHG�E\�VWDNHKROGHU�SULRULWLHV�UHODWHG�WR�

HQYLURQPHQWDO��HFRQRPLF�GHYHORSPHQW�DQG�SXEOLF�KHDOWK�LVVXHV� :H�XVHG�4�PHWKRGRORJ\��DQ�

DSSURDFK�WKDW�FRPELQHV�SULRULW\�VRUWLQJ�DQG�LQWHUYLHZV� WR�HOLFLW�DQG�LQWHUSUHW WKH�SULPDU\�LVVXHV�

IUDPHV�VKDUHG E\ �� VWDNHKROGHUV� UHSUHVHQWLQJ�JRYHUQPHQW�HQWLWLHV��QRQ�SURILWV��DQG�LQGXVWULHV� LQ�WKH�

&RHXU�G¶$OHQH�%DVLQ�RI�,GDKR��86$��,VVXH IUDPHV�ZHUH�LQWHUSUHWHG�DV�����JRYHUQPHQW�LQWHUYHQWLRQ�����

6XSHUIXQG�UHPHGLDWLRQ�����ORFDO�FRQFHUQ��DQG����SXEOLF�SULYDWH SDUWQHUVKLSV��:KLOH�UHVXOWV�LQGLFDWH�WKH�

SUHVHQFH�RI D�FROODERUDWLYH�VWDNHKROGHU�QHWZRUN��ZKLFK SULRULWL]HV ERWK HFRQRPLF GHYHORSPHQW DQG�

HQYLURQPHQWDO�JRDOV��YLHZV�DERXW�ORFDO�JRYHUQPHQW�DQG�HFRQRPLF�GHYHORSPHQW�GLVWLQJXLVKHG�WKH�IRXU�

IUDPHV� 8QGHUVWDQGLQJ�VWDNHKROGHU�SULRULWLHV LV�LPSRUWDQW�WR�IDFLOLWDWLQJ PRUH�FROODERUDWLYH SODQQLQJ�

SURFHVVHV ZLWKLQ�WKH�6XSHUIXQG�SURJUDP��

,QWURGXFWLRQ

6LQFH�������WKH�&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ��DQG�/LDELOLW\�$FW�

�&(5&/$���ZKLFK�HQDEOHV�WKH�6XSHUIXQG SURJUDP��KDV�JXLGHG�8QLWHG�6WDWHV�(QYLURQPHQWDO�

3URWHFWLRQ�$JHQF\��86(3$��VLWH�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ DLPHG�DW UHGXFLQJ�SXEOLF�KHDOWK�ULVNV�

DFURVV�PDQ\�RI�WKH�QDWLRQ¶V�PRVW�PLQLQJ�LPSDFWHG�UHJLRQV��86(3$���������'HVSLWH�UHGXFWLRQV�LQ�

ULVN��WKH�SURJUDP�KDV�HQFRXQWHUHG�FKDOOHQJHV��&ULWLTXHV�RI�WKH�SURJUDP�KDYH�LQFOXGHG XQSUHGLFWDEOH�

SURMHFW�RXWFRPHV��XQWHQDEOH�SURMHFW�GXUDWLRQV��H[WUHPH�FRVW��DQG�XQHYHQ�GLVWULEXWLRQ�RI�FRVWV�DQG�

EHQHILWV��%XUQV�HW�DO���������&DQQRQ��������'DOH\�	�/D\WRQ��������*XSWD�HW�DO���������5DKP���������

'LIIHUHQFHV�LQ�VWDNHKROGHU�SULRULWLHV�UHODWHG�WR HFRQRPLF�GHYHORSPHQW��SXEOLF�KHDOWK��DQG�

HQYLURQPHQWDO�LVVXHV�DUH�RIWHQ�FDWDO\VWV�IRU�WKHVH�FULWLTXHV��+DOWHU�	�$FHYHGR��������6KULYHU�	�

.HQQHG\�������� 2YHU�WKH�SDVW�WKUHH�GHFDGHV��WKH�86(3$ KDV�UHVSRQGHG�WR�WKHVH�FULWLTXHV���E\�

VKLIWLQJ�IURP�PRVWO\�WRS�GRZQ�SODQQLQJ�SURFHVVHV�WRZDUGV�FROODERUDWLYH�SURFHVVHV�WKDW�DFNQRZOHGJH�

GLIIHUHQFHV�LQ VWDNHKROGHU SULRULWLHV��$UTXHWWH�HW�DO���������&DQQRQ��������(OOLV�	�+DGOH\��������

86(3$��������9LUDSRQJVH�HW�DO����������

)DLU�UHSUHVHQWDWLRQ�RI�VWDNHKROGHU�YRLFHV��LQFOXGLQJ�JRYHUQPHQW�HQWLWLHV��QRQ�SURILWV��FLWL]HQV��

DQG�LQGXVWULHV��KDV�GHYHORSHG�LQWR�D�FRPSOH[�DQG�FROODERUDWLYH�SURFHVV�DW�6XSHUIXQG�VLWHV��7XOHU�	�
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:HEOHU���������:KLOH�QRW�ZLWKRXW�FKDOOHQJHV��FROODERUDWLYH�SODQQLQJ�SURFHVVHV�KHOS WR�LGHQWLI\��RUGHU��

DQG�DSSO\�VWDNHKROGHU�SULRULWLHV��$SLW]�HW�DO���������0XNKHUMHH�HW�DO���������:HVWUD�HW�DO��������

&DQQRQ����������)ROH\�HW�DO�������� GHPRQVWUDWHV D�PLVPDWFK�EHWZHHQ�LGHDO�DQG�DFWXDO�FROODERUDWLYH�

SURFHVVHV�WKURXJK�D�FDVH�VWXG\�RI�D�PXOWL�VWDNHKROGHU�FROODERUDWLRQ�DW�D�6XSHUIXQG�VLWH�LQ�$UL]RQD��

7KH�VWXG\�UHSRUWV WKDW�XQGHUO\LQJ IDFWRUV�VXFK�DV�D�ODFN�RI�WUXVW�DQG�SRZHU�DV\PPHWULHV�OHG�WR�D�

FROODERUDWLYH�SURFHVV�WKDW�ODFNHG D�VKDUHG�YLVLRQ�RI�VXFFHVV��SDUWLFXODUO\�LQ�WHUPV�RI�D SRVW�

UHPHGLDWLRQ�HFRQRPLF�UHGHYHORSPHQW SODQ��7R�RYHUFRPH�FKDOOHQJHV UHODWHG�WR�SRZHU�DQG�WUXVW� WKH�

3RUWODQG�+DUERU�6XVWDLQDELOLW\�3URMHFW�UHOLHV�RQ�D�VLWH�VSHFLILF�IUDPHZRUN�WKDW�LQWHJUDWHV�WKUHH�SLOODUV�

± HQYLURQPHQWDO�TXDOLW\��HFRQRPLF�YLDELOLW\��DQG�VRFLDO�HTXLW\�± WR�FRQVLGHU�SRWHQWLDO�FRPPXQLW\�

YDOXHV±EDVHG�WUDGH�RIIV�DPRQJ�WKH�6XSHUIXQG�UHPHGLDO�DFWLRQ DOWHUQDWLYHV��$SLW]�HW�DO����������

4XHVWLRQV�UHODWHG�WR WUXVW�DQG�SRZHU�DV\PPHWULHV�LQIOXHQFH�KRZ�VWDNHKROGHUV SHUFHLYH WKH�OHJLWLPDF\��

GHILQHG�DV�ZKHWKHU�VWDNHKROGHUV�SHUFHLYH�D�SURFHVV�DV�XQELDVHG�DQG�PHHWLQJ�VWDQGDUGV�RI SROLWLFDO�DQG�

SURFHGXUDO�IDLUQHVV��&DVK�HW�DO����������RI�FROODERUDWLYH�SODQQLQJ�SURFHVVHV�

8QGHUVWDQGLQJ�LVVXH�IUDPHV RIIHUV�DQ�DSSURDFK�WR�GHVFULEH�DQG�HODERUDWH�RQ KRZ�VWDNHKROGHUV

YLHZ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV�DW�6XSHUIXQG�VLWHV��$�IUDPH�IXQFWLRQV�DV�DQ�LQWHUSUHWLYH�OHQV�

WKDW�GLUHFWV�SDUWLFLSDQWV¶�IRFXV WR�GHVLUHG�DVSHFWV�RI�DQ�LVVXH �%XLMV�HW�DO�� �������)UDPHV�FDQ�WKXV�

FRQYH\�HWKLFDO�VWDQFHV��LQIOXHQFH�SUHIHUHQFHV�IRU�GLVSXWH�UHVROXWLRQ��DQG�PRELOL]H�RWKHUV�WR�DFW��*UD\��

�������,VVXH�IUDPLQJ�UHIHUV�WR�KRZ�VWDNHKROGHUV�SULPH DQG�DFWLYDWH�NQRZOHGJH�VFKHPDV��± RU�

UHSUHVHQWDWLRQV RI�D�SODQ�RU�WKHRU\�LQ�WKH�IRUP�RI�DQ�RXWOLQH�RU�PRGHO ± ZKLFK�WKHQ�JXLGH�LQGLYLGXDO�

SHUFHSWLRQV��LQIHUHQFHV��DQG�DFWLRQV��&RUQHOLVVHQ�	�:HUQHU���������7KH�IUDPLQJ�FRQFHSW�KDV�EHHQ�

DSSOLHG�DFURVV�SV\FKRORJ\��VRFLRORJ\��VRFLDO�PRYHPHQW�WKHRU\��DQG�PHGLD�UHVHDUFK��%HQLJKDXV�	�

%OHLFKHU��������(QWPDQ�HW�DO���������)UDPLQJ��EHFDXVH�RI�LWV�IRFXV�RQ�XQGHUVWDQGLQJ�KRZ�

VWDNHKROGHUV�SULPH�DQG�DFWLYDWH�NQRZOHGJH�VFKHPDV��LV�XVHIXO�IRU�XQGHUVWDQGLQJ�LVVXHV�UHODWHG�WR

SHUFHLYHG OHJLWLPDF\��LQFOXGLQJ�LGHQWLI\LQJ�DQG�DGGUHVVLQJ�FKDOOHQJHV�DVVRFLDWHG�ZLWK�DFFRXQWDELOLW\�

IRU�PDQDJHPHQW�RXWFRPHV��SRZHU�LPEDODQFHV��H[FOXVLRQ�RI�WKH�JHQHUDO�SXEOLF��DQG�FXOWXUDO�

PLVFRPPXQLFDWLRQV��%XLMV�HW�DO�� ������:XWLFK�HW�DO����������

,Q�WKLV�VWXG\��ZH�HYDOXDWH�KRZ�VWDNHKROGHUV�IUDPH�FROODERUDWLYH�SODQQLQJ�SURFHVVHV DW D�

FRPSOH[�6XSHUIXQG�VLWH��2XU�SULPDU\�REMHFWLYH�ZDV�WR�LGHQWLI\ DQG�FRPSDUH�LVVXH�IUDPHV�UHODWHG�WR

SULRULWLHV�DERXW�SXEOLF�KHDOWK��HFRQRPLF GHYHORSPHQW��DQG�HQYLURQPHQWDO�LVVXHV��:H�XVHG�4�

PHWKRGRORJ\��4�KHUHDIWHU���D�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�WHFKQLTXH�WKDW�DOORZV�UHIOH[LYH�

XQGHUVWDQGLQJ�RI�VXEMHFWLYH�SHUVSHFWLYHV�WKURXJK�SULRULW\�VRUWLQJ�DQG�VHPL�VWUXFWXUHG�LQWHUYLHZV�

�%URZQ��������6WHSKHQVRQ���������������4�LV�ZHOO�WDLORUHG�IRU�LGHQWLI\LQJ�DQG�HYDOXDWLQJ�LVVXH�IUDPHV�
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EHFDXVH�LW�LV�UHODWLYHO\�VLPSOH�WR�HPSOR\�DQG�DOORZV�IRU�D�KROLVWLF�FRPSDULVRQ�RI�YLHZSRLQWV�UHODWLYH�WR�

RWKHU�YLHZV��$GGDPV�	�3URRSV��������5REELQV�	�.UXHJHU��������:DWWV�	 6WHQQHU���������

7KH�6XSHUIXQG�3URJUDP DQG�,VVXH�)UDPHV

(DUO\�RQ��SODQQLQJ�SURFHVVHV�UHODWHG�WR�WKH�6XSHUIXQG�SURJUDP�ZHUH LQIRUPHG�E\�DQ�LJQRUDQW�

SXEOLF�PRGHO��ZKLFK�DVVXPHG�WKH�SXEOLF�ZDV�GHSHQGHQW�RQ�WKH�JRYHUQPHQW�DQG�VFLHQWLILF�H[SHUWV�DQG�

ZRXOG�WUXVW�WKRVH�SDUWLHV�WR�PDQDJH�ULVN�HIIHFWLYHO\��(GHOVWHLQ��������)UHXGHQEHUJ�HW�DO����������7KLV�

PRGHO�HURGHG�SXEOLF�WUXVW�LQ�JRYHUQPHQW��SDUWLFXODUO\�ZKHQ�WKH�SXEOLF�SHUFHLYHG�WKDW�HQYLURQPHQWDO�

SURWHFWLRQ�DQG�KHDOWK�JRDOV�XQGHUPLQHG�ORFDO�HFRQRPLF�LQWHUHVWV��6KULYHU�	�.HQQHG\��������

:XOIKRUVW���������&ROODERUDWLYH�SODQQLQJ�SURFHVVHV�KDYH�UHTXLUHG�DEDQGRQLQJ�WKH�LJQRUDQW�SXEOLF�

PRGHO��7KHUH�DUH�FKDOOHQJHV�WR�DEDQGRQLQJ�WKH�LJQRUDQW�SXEOLF�PRGHO��LQFOXGLQJ WKH�SRVVLELOLW\�RI�

DOORZLQJ SRZHUIXO�SULYDWH�LQWHUHVWV�WR VXEVXPH WKH�FRPPRQ�JRRG�DQG D GHHS�GLVWUXVW�RI�LQVWLWXWLRQV

�7XOHU�	�:HEOHU���������'HVSLWH�FKDOOHQJHV��FRPPXQLW\�VWDNHKROGHUV�DUH PRUH�OLNHO\�WR�YLHZ�

FROODERUDWLYHO\�SODQQLQJ�SURFHVVHV�DV�OHJLWLPDWH ZKHQ�WKH\�DUH�GHYHORSHG�XQGHU�DVVXPSWLRQV�WKDW�WKH�

SXEOLF�LV�LQIRUPHG�DQG�SOD\V�D�SUXGHQW�UROH�LQ�GHFLVLRQ�PDNLQJ��$GDPV�HW�DO����������$V�FROODERUDWLYH�

SODQQLQJ�SURFHVVHV�KDYH�EHHQ�LPSOHPHQWHG�E\�WKH�86(3$��HPHUJHQW�LVVXH�IUDPHV��LQIOXHQFHG�E\�WKH�

SHUVSHFWLYHV�RI�VWDNHKROGHU�JURXSV�LQFOXGLQJ�1DWLYH�$PHULFDQ 1DWLRQV��LQGXVWULHV��DQG�FRPPXQLW\�

GHYHORSPHQW�JURXSV��KDYH�UHVKDSHG�SODQQLQJ SURFHVVHV��

1DWLYH�$PHULFDQ�1DWLRQV�KDYH�SOD\HG�D�SULPDU\�UROH�LQ�GHILQLQJ�LVVXH�IUDPHV�DW�6XSHUIXQG�

VLWHV�EHFDXVH�RI�WKHLU�VWURQJ�FRQQHFWLRQV�WR�SODFH��DQG��LQ�PDQ\�FDVHV��WKHLU�XQLTXH�SRVLWLRQ�DV�

VRYHUHLJQV��6HOI�GHWHUPLQDWLRQ��RIWHQ�LQWHUSUHWHG�DV�PHDQLQJ�WKDW�1DWLYH�1DWLRQV�PXVW�DVVHUW�

VRYHUHLJQW\�E\�³SHUIRUPLQJ�WKH�IXQFWLRQV�RI�HIIHFWLYH�JRYHUQPHQW´��6DQGHUV��������S������ DQG�

SXVKLQJ�WKH�IHGHUDO�JRYHUQPHQW�WR�KRQRU�WUHDW\�REOLJDWLRQV�KDV�OHG�1DWLYH�1DWLRQV�WR�SOD\�D�NH\�UROH�

LQ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV�DW�6XSHUIXQG�VLWHV��&ODUN�������� 1DWLYH�SHRSOH�FRPPRQO\

H[SHULHQFH KHDOWK�HIIHFWV�IURP�H[SRVXUH�WR�SROOXWLRQ�EHFDXVH�RI�D�KLJK�IUHTXHQF\�DQG�LQWHQVLW\�RI�

HQYLURQPHQWDO�LQWHUDFWLRQ�LQFOXGLQJ�KLJKHU�UDWHV�RI�DLU�LQKDODWLRQ��VRLO�FRQWDFW��DQG�ILVK�LQJHVWLRQ�

�$UTXHWWH�HW�DO���������+DUSHU�HW�DO����������1DWLYH�1DWLRQV�KDYH�DGYRFDWHG�IRU�SURWHFWLRQ�RI�SUDFWLFHV�

VXFK�DV�ILVKLQJ��KXQWLQJ��DQG�JDWKHULQJ�ZLWKLQ�6XSHUIXQG�VLWHV �+ROLILHOG��������5HR�HW�DO����������

7KHVH�SUDFWLFHV RI�1DWLYH�1DWLRQV�KDYH�VXEVHTXHQWO\�EHHQ�IRUPDOO\�LQWHJUDWHG�ZLWKLQ�ULVN�DVVHVVPHQW�

DW�6XSHUIXQG�VLWHV��ZKHUH�GHFLVLRQV�DERXW�KHDOWK�ULVN�LQFOXGH�WLHV�WR VSLULWXDO�DQG�FXOWXUDO�SUDFWLFHV�

�+ROLILHOG���������

,QGXVWULHV�DQG�ORFDO�EXVLQHVVHV�KDYH�HQGRUVHG�DQ LVVXH�IUDPH�RULHQWHG�WRZDUGV�SUHVHUYLQJ�WKH�

6XSHUIXQG�SURJUDP�LQ�D�IRUP�WKDW�LV�PRUH�DJUHHDEOH�IRU�EXVLQHVV �1DNDPXUD�	�&KXUFK���������

&KDQJHV�UHVXOWLQJ�IURP�SUHVVXUH�H[HUWHG�E\�WKHVH VWDNHKROGHU�JURXSV KDYH�LQFOXGHG�VHYHUDO�UROOEDFNV�
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WR�WKH�RULJLQDO�6XSHUIXQG�SURJUDP��)RU�LQVWDQFH��SROOXWLQJ�LQGXVWULHV�DUH�DOORZHG�WR�SHUIRUP�WKHLU�RZQ�

VLWH�DVVHVVPHQWV��ZKLFK�ZDV�RULJLQDOO\�WKH�UHVSRQVLELOLW\�RI�WKH�86(3$��DQG�ULVN�DVVHVVPHQW�DQG�

UHPHGLDWLRQ�VWDQGDUGV�ZHUH�XSGDWHG�IURP�DQ�DVVXPSWLRQ�RI�UHVLGHQWLDO�XVH�WR�³UHDVRQDEO\�DQWLFLSDWHG�

IXWXUH�XVHV´��86(3$���������,QFUHDVLQJ�WKH�VSHHG�DQG�HIILFLHQF\�RI�UHPHGLDWLRQV DQG�OLWLJDWLRQ�

SURFHVVHV�KDV�EHHQ�D IRFXV�RI�DGGLWLRQDO�UHIRUPV��%DURQL��������

&RPPXQLW\�GHYHORSPHQW�LQWHUHVWV�VXSSRUW�LVVXH�IUDPHV�WKDW�IRFXV�RQ�ORFDO�HFRQRPLF�

GHYHORSPHQW�SULRULWLHV��&RQFHUQV�DERXW�VWLJPDWL]DWLRQ�DQG�ODVWLQJ�KHDOWK�LVVXHV�LQIOXHQFH�WKH�LVVXH�

IUDPHV�WKDW�GHYHORS�DURXQG�FRPPXQLW\�GHYHORSPHQW LQWHUHVWV��$GDPV�HW�DO���������$WDUL�HW�DO�� �������

6WLJPD�LV�OLQNHG�WR�HFRQRPLF��VRFLDO��FXOWXUDO��DQG�SV\FKRORJLFDO�LPSDFWV�LQ�FRPPXQLWLHV�LPSDFWHG�E\�

FRQWDPLQDWLRQ��*UHJRU\�	�6DWWHUILHOG���������VXFK�DV WKURXJK�GHFUHDVHG�UHDO�HVWDWH�SULFHV��0D[ZHOO�HW�

DO����������&RPPXQLWLHV�ZLWK�6XSHUIXQG�VLWHV�KDYH�GHYHORSHG�D�UDQJH�RI�VWUDWHJLHV�IRU�RYHUFRPLQJ�

VWLJPDWL]DWLRQ�DQG�UHGHYHORSLQJ�HFRQRPLHV��IRU�LQVWDQFH��E\�SURPRWLQJ�RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�

�&KULVWHQVHQ��������&RORFRXVLV�������� ,VVXHV�IUDPHV�RULHQWHG�WRZDUGV�VXSSRUWLQJ�FRPPXQLW\�

GHYHORSPHQW DUH�YDULDEOH�DFURVV�6XSHUIXQG�VLWHV EHFDXVH�ZKDW FRQVWLWXWHV�D�FRPSOHWHG 6XSHUIXQG�VLWH�

UHPHGLDWLRQ�DQG�UHVWRUDWLRQ YDULHV EDVHG�RQ�VRFLDO��FXOWXUDO��DQG�HFRQRPLF�IDFWRUV �*UHJRU\�	�

6DWWHUILHOG��������0D[ZHOO�HW�DO����������7KH�GLYHUVH�LQWHUHVWV�RI�FRPPXQLW\�VWDNHKROGHUV�DUH�

LPSRUWDQW�WR�FRQVLGHU�ZKHQ�FRQGXFWLQJ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��

0HWKRGV

6WXG\�$UHD

7KH�VWXG\�DUHD�LV WKH�&RHXU�G¶$OHQH�%DVLQ�RI�QRUWKHUQ ,GDKR� 86$� D�UHJLRQ�ZKHUH�D�����

\HDU�\HDU�KLVWRU\�RI�OHDG��VLOYHU��DQG�]LQF�PLQLQJ�LQVWLJDWHG�D�SXEOLF�KHDOWK�FULVLV��DQG�HYHQWXDOO\��D�

6XSHUIXQG�GHVLJQDWLRQ LQ�������+LVWRULFDO�PLQLQJ��VPHOWLQJ��DQG�DVVRFLDWHG�ZDVWH�GLVSRVDO�SUDFWLFHV�

LQ�6KRVKRQH�&RXQW\��,GDKR DQG�VXUURXQGLQJ�DUHDV��NQRZQ�DV�WKH�³6LOYHU�9DOOH\´��UHVXOWHG�LQ�WKH�

FRQWDPLQDWLRQ�RI�VRLOV��VHGLPHQWV��JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�ZLWK�DUVHQLF��OHDG DQG�RWKHU�WR[LF

PHWDOV �)LJXUH�������7KH�6XSHUIXQG�VLWH LV�GLYLGHG�LQWR�WKUHH�2SHUDWLRQDO�8QLWV ± WKH�WHFKQLFDO�WHUP�

XVHG�WR�GHVLJQDWH�MXULVGLFWLRQ�ERXQGDULHV�IRU�6XSHUIXQG�VLWHV ± HQFRPSDVVHV�PRVW�RI�WKH�&RHXU�

G¶$OHQH�%DVLQ��3ULPDU\�UHPHGLDO�DFWLYLWLHV DW�WKH�VLWH LQFOXGH�ERWK�UHPHGLDWLRQ��RU�WKH�UHPRYDO�RU�

FRQWDLQPHQW�RI�KD]DUGRXV�ZDVWH��DQG�UHVWRUDWLRQ��RU�WKH�UHFRYHU\�RI�GDPDJHG�QDWXUDO�UHVRXUFHV��7KH�

86(3$�DQG�WKH�6WDWH�RI�,GDKR�LQLWLDOO\ IRFXVHG RQ UHPHGLDO DFWLRQV�LQ�WKH�%XQNHU�+LOO�³%R[�´�D����

VTXDUH� PLOH�DUHD�VXUURXQGLQJ�WKH�KLVWRULF�VPHOWHU�FRPSOH[ �15&�������� $�UHPHGLDWLRQ��ZKLFK�

LQFOXGHG�UHPRYLQJ�RU�FDSSLQJ�FRQWDPLQDWHG�UHVLGHQWLDO�DQG�FRPPHUFLDO�DUHDV�LQ�WKH�6LOYHU�9DOOH\��LV

PRVWO\�FRPSOHWH��DOWKRXJK�RWKHU�UHPHGLDWLRQ�DFWLYLWLHV�LQ�WKH�³%R[´�FRQWLQXH��YRQ�/LQGHUQ�HW�DO���

��������
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&RQWDPLQDQWV�KDYH�EHHQ�FDUULHG�GRZQ�WKH�&RHXU�G¶$OHQH�5LYHU�IURP�WKH�6LOYHU�9DOOH\�DQG�

DUH�GHSRVLWHG�DW�WKH�ERWWRP�RI�/DNH�&RHXU�G¶$OHQH�DQG�LQ�VPDOOHU�ODNHV�DQG�ZHWODQG�DUHDV��7KH�/DNH��

D�SRSXODU�UHFUHDWLRQDO�GHVWLQDWLRQ�DQG�DQ�HFRQRPLF�FDWDO\VW�IRU�QRUWKHUQ ,GDKR�DQG�HDVWHUQ�

:DVKLQJWRQ��,'(4�	�&RHXU�G¶$OHQH�7ULEH���������FRQWDLQV�DSSUR[LPDWHO\����PLOOLRQ�PHWULFV�WRQV�RI�

FRQWDPLQDWHG�VHGLPHQWV��,'(4�	�&RHXU�G¶$OHQH�7ULEH���������:KLOH�FRQWDPLQDQWV�DUH FXUUHQWO\

VHTXHVWHUHG�DW�WKH�ERWWRP�RI�WKH�/DNH��WKHUH�LV�FRQFHUQ�DPRQJ�VFLHQWLVWV�DQG�RWKHUV�WKDW�ULVLQJ�QXWULHQW�

OHYHOV�DQG�/DNH�WHPSHUDWXUHV�FRXOG�OHDG�WR�D�IXWXUH�WLSSLQJ�SRLQW�LQ�ZKLFK�GHFUHDVHG�R[\JHQ�OHYHOV�

UHOHDVH�FRQWDPLQDQWV�LQWR�WKH�ZDWHU�FROXPQ��%HQVRQ���������/HJDF\�PLQH�ZDVWH�FKDOOHQJHV WKH�&RHXU�

G¶$OHQH�7ULEH¶V��7ULEH��DELOLW\�WR�VHOI�JRYHUQ�LWV DERULJLQDO�KRPHODQG��7KH�7ULEH¶V�5HVHUYDWLRQ�

ERXQGDU\�LQFOXGHV�WKH�EHGV�DQG�EDQNV�RI�WKH�VRXWKHUQ�WKLUG�RI�&RHXU�G¶$OHQH�/DNH��)UH\�	�6WHQVJDU��

�������

$�ODNH�PDQDJHPHQW�SODQ�DQG�UHVWRUDWLRQ�SDUWQHUVKLS�DUH�WKH�SULPDU\�LQVWLWXWLRQV�VWHHULQJ�

HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ� ,Q�������WKH�6XSHUIXQG�VLWH�ERXQGDULHV�ZHUH�H[SDQGHG�WR�LQFOXGH�WKH�

&RHXU�G¶$OHQH�5LYHU�DQG�WULEXWDULHV��WKH�/DNH��DQG�SRUWLRQV�RI�WKH�6SRNDQH�5LYHU�GRZQVWUHDP�LQ�

:DVKLQJWRQ�VWDWH��7KH�H[SDQVLRQ�RI�WKH�VLWH�VHW�IRUWK�SODQQLQJ�IRU�HFRORJLFDO�UHVWRUDWLRQ�IRFXVHG�

HQYLURQPHQWDO�PDQDJHPHQW�DFWLYLWLHV�VXFK�DV�FRQVWUXFWLQJ ZHWODQGV��SODQWLQJ WUHHV�DQG�YHJHWDWLRQ��

DQG�LPSURYLQJ�ZDWHU�TXDOLW\��,Q�������WKH�86(3$�GHIHUUHG�VSHFLILF�UHPHGLDO�DFWLRQV�IRU�WKH�/DNH�WR�

WKH�6WDWH�RI�,GDKR�DQG�WKH�&RHXU�G¶$OHQH�7ULEH�WR�GHYHORS�DQG�LPSOHPHQW�DQ�XSGDWHG�/DNH�

0DQDJHPHQW�3ODQ�WKDW�ZRXOG�PRQLWRU�DQG�DGGUHVV PHWDOV�FRQWDPLQDWHG�VHGLPHQWV�LQ�WKH�/DNH�

�5HVWRUDWLRQ�3DUWQHUVKLS���������7KLV�GHFLVLRQ�PDGH�WKH /DNH�RXW�LQHOLJLEOH�IRU�HQYLURQPHQWDO�

PDQDJHPHQW�LPSOHPHQWDWLRQ�ZLWK�WKH�IXQGV�DYDLODEOH�LQ�WKH�6XSHUIXQG�WUXVW��7KH�RIILFLDO�,QVWLWXWLRQDO�

&RQWURO�3URJUDP�ERXQGDULHV��WKH�DUHD�ZKHUH�6XSHUIXQG�7UXVW�PRQH\�FDQ�EH�XVHG��LQFOXGHV�WKH�&RHXU�

G¶$OHQH�5LYHU�FRUULGRU�DQG�XSVWUHDP�WULEXWDULHV��)LJXUH�����

7KH�%DVLQ�(QYLURQPHQWDO�,PSURYHPHQW�3URMHFW�&RPPLVVLRQ��%(,3&��ZDV�HVWDEOLVKHG�E\�WKH�

,GDKR�OHJLVODWXUH�WR��³SURWHFW�DQG�SURPRWH�WKH�KHDOWK��VDIHW\�DQG�JHQHUDO�ZHOIDUH�RI�WKH�SHRSOH�RI�

,GDKR�LQ�D�PDQQHU�FRQVLVWHQW�ZLWK�ORFDO��6WDWH��)HGHUDO�DQG�WULEDO�SDUWLFLSDWLRQ�DQG�UHVRXUFHV´ �,'(4��

�������%(,3&�RSHUDWLRQV�IRFXV�RQ�LPSOHPHQWLQJ�DQG FRRUGLQDWLQJ HQYLURQPHQWDO�UHPHGLDWLRQ��QDWXUDO�

UHVRXUFH�UHVWRUDWLRQ��DQG�UHODWHG�PHDVXUHV�WR�DGGUHVV�ZDWHU�TXDOLW\�DQG�KHDY\�PHWDO�FRQWDPLQDWLRQ LQ�

WKH�UHJLRQ��,'(4���������)ROORZLQJ�D������VHWWOHPHQW�ZLWK�PLQLQJ�FRPSDQLHV��WKH�6XSHUIXQG�

7UXVWHHV��8�6��'HSDUWPHQWV�RI�,QWHULRU�DQG�$JULFXOWXUH��WKH�6WDWH�RI�,GDKR��DQG�WKH�&RHXU�G¶$OHQH�

7ULEH��MRLQWO\�GHYHORSHG�D�5HVWRUDWLRQ�3ODQ��ZKLFK�QRZ�JXLGHV�KRZ�IXQGV�ZLWKLQ�WKH�6XSHUIXQG�7UXVW�

DUH PDQDJHG� 7KH�5HVWRUDWLRQ 3ODQ�WRRN�VKDSH�RYHU�D�VHYHQ�\HDU�FROODERUDWLYH�SODQQLQJ�SURFHVV��,Q�
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������WKH�5HVWRUDWLRQ�3DUWQHUVKLS�LPSOHPHQWHG�LWV�ILUVW�URXQG�RI�SURMHFWV��5HVWRUDWLRQ�3DUWQHUVKLS��

�������

7KH�7ULEH��DV�D�SULPDU\�6XSHUIXQG�7UXVWHH��SOD\V�D�UROH�LQ�FROODERUDWLYH�SODQQLQJ LQ�WKH�

UHJLRQ��,Q�������WKH\�ZLWKGUHZ�IURP�WKH�/DNH�0DQDJHPHQW�3ODQ��H[SODLQLQJ�WR�ORFDO�SUHVV�WKDW�WKH\�

DUH� ³GLVFRXUDJHG�RYHU�ZKDW�LW�VHHV�DV�WKH�VWDWH¶V�LQDELOLW\�WR�WDNH�VHULRXV�DFWLRQ�WR�SUHYHQW�WKH�/DNH�

TXDOLW\�IURP�GHWHULRUDWLQJ�GXH�WR�KHDY\�PHWDO�SROOXWLRQ�RQ�WKH�/DNH�ERWWRP�DQG�LQFUHDVLQJ�DPRXQWV�RI�

SKRVSKRUXV�HQWHULQJ�WKH /DNH�IURP�YDULRXV�VRXUFHV��LQFOXGLQJ�H[FHVV�IHUWLOL]HU´��-DFNVRQ�������� 7R

DGGUHVV�WKH�7ULEH¶V�FRQFHUQV��WKH�6WDWH�RI�,GDKR�KDV�DVNHG�IRU�D�WKLUG�SDUW\�WR�FRQGXFW�D�VFLHQWLILF�

UHYLHZ�DQG�DQDO\VLV�RI�SUHYLRXV�/DNH�PDQDJHPHQW�DQG�PRQLWRULQJ��)UDQFRYLFK���������

6WXG\�'HVLJQ

4�LV�ERWK�D�FRJQLWLYH�DQG�LQWHUDFWLRQDO PHWKRGRORJ\ DQG�RIIHUV�DQ�DSSURDFK�IRU�HOLFLWLQJ

KROLVWLF�YLHZV RI�VWDNHKROGHU�SHUVSHFWLYHV��$GGDPV�	�3URRSV��������$VDK�HW�DO����������7KH�PHWKRG�

FDQ�EH�XVHG�WR�LGHQWLI\ LVVXH�IUDPHV��)LQGLQJV�FDQ WKHQ�EH�FRUURERUDWHG�DQG�QXDQFHG�WKURXJK�

LQWHUYLHZ�GDWD��'HYHORSHG�E\�SV\FKRORJLVWV�WR�VWXG\�VXEMHFWLYH�SHUVSHFWLYHV�± KRZ�SHRSOH�FRQFHLYH�

DQG�FRPPXQLFDWH�WKHLU�YLHZSRLQW�DERXW�D�VXEMHFW�± WKH�PHWKRGRORJ\�LV�ZHOO�SRVLWLRQHG�DV�D�

SDUWLFLSDWRU\�DQG�UHIOH[LYH�PHWKRG��5REELQV�	�.UXHJHU���������:H�IROORZHG�UHFRPPHQGDWLRQV�IRU�

FRQGXFWLQJ�4�LQ�:DWWV�DQG�6WHQQHU������� DQG�5REELQV�DQG�.UXHJHU���������2XU�DSSURDFK�LQFOXGHG�

IRXU�SULPDU\�VWHSV������VWDWHPHQW�VHOHFWLRQ��ZKLFK�LQFOXGHG�GHYHORSLQJ�VWDWHPHQWV�DERXW�UHJLRQDO�

LVVXHV�UHODWHG�WR�WKH�6XSHUIXQG�VLWH �4�FRQFRXUVH�������QDUURZ�WKRVH�VWDWHPHQWV�WR�D�ILQDO VHOHFWLYH OLVW�

�4�VHW�������LGHQWLI\ VWXG\�SDUWLFLSDQWV�WR�VRUW�WKH�VWDWHPHQWV�EDVHG�RQ�WKHLU�YLHZSRLQWV��4�VRUW��DQG�

FRQGXFW�VHPL�VWUXFWXUHG�UHIOHFWLYH�LQWHUYLHZV��DQG�����FRQGXFW�D�IDFWRU�DQDO\VLV�RI�WKH�4�VRUWV�WR�

LGHQWLI\�SULPDU\�IUDPHV��%URZQ���������7KH�EDVLF�DQDO\WLFDO�JRDO�LV�WR�FRUUHODWH�DQG�FRPSDUH�WKH�

HQWLUH�UHVSRQVHV�RI�LQGLYLGXDOV��=DEDOD��������

�������6WDWHPHQW�6HOHFWLRQ��4�FRQFRXUVH�DQG�4�VHW�

7KH�4�FRQFRXUVH�LQFOXGHG�D�VHW�RI�VXEMHFWLYH�VWDWHPHQWV�GHYHORSHG�IURP�LQIRUPDO�LQWHUYLHZV�

RI�NH\�LQIRUPDQWV��GRFXPHQW�DQDO\VLV��DQG�SDUWLFLSDQW�REVHUYDWLRQ�DW�PHHWLQJV UHODWHG�WR�WKH�

6XSHUIXQG�VLWH� 7KH�VWDWHPHQWV�LQ�D�4�FRQFRXUVH�UHSUHVHQW�WKH�FRQYHUVDWLRQ VXUURXQGLQJ�DQ\�WRSLF�LQ�

WKH�RUGLQDU\�GLVFRXUVH�RI�HYHU\GD\�OLIH��7KH�ILQDO�4�FRQFRXUVH�LQFOXGHG ���VWDWHPHQWV WKDW�ZH�

FRPSLOHG�XQWLO�VWDWHPHQWV�EHFDPH�UHGXQGDQW��:H�UHGXFHG�WKH�FRQFRXUVH�WR����VWDWHPHQWV IRU�WKH 4�

VHW WKDW�UHSUHVHQWHG SHUVSHFWLYHV�DFURVV�LVVXHV�UHODWHG�WR�RQH�RI�ILYH FDWHJRULHV��HQYLURQPHQWDO�

SURWHFWLRQ��KXPDQ�KHDOWK�UHODWHG�WR�KHDY\�PHWDO�H[SRVXUH��WKH�6XSHUIXQG VLWH��HFRQRPLF�GHYHORSPHQW��

DQG�WUDGHRIIV�EHWZHHQ�FDWHJRULHV��7DEOH�������6WDWHPHQW�VRXUFHV�DUH�RXWOLQHG�LQ�$SSHQGL[�&�
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�������3DUWLFLSDQW�6HOHFWLRQ�DQG�5HFUXLWPHQW

:H�FRQGXFWHG�SDUWLFLSDQW�VDPSOLQJ�LQ�SKDVHV�WR�UHSUHVHQW�VWDNHKROGHUV�ERWK�GLUHFWO\�DQG�

LQGLUHFWO\�LQYROYHG�LQ�LPSOHPHQWLQJ�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ�DFWLYLWLHV�UHODWHG�WR�WKH�6XSHUIXQG�

SURJUDP��7KH�ILUVW�SKDVH�IRFXVHG RQ�HQYLURQPHQWDO�PDQDJHUV�ZKR�ZHUH�DFWLYH�LQ�WKH�5HVWRUDWLRQ�

3DUWQHUVKLS�RU�%(,3&��2XU�VDPSOLQJ�VWUDWHJ\�UHOLHG�RQ�D�FRPELQDWLRQ�RI�PD[LPXP�YDULDWLRQ�DQG�

WKHRUHWLFDO�FRQVWUXFW�VDPSOLQJ��0D[LPXP�YDULDWLRQ�VDPSOLQJ�LQYROYHV�UHFUXLWLQJ�D�UDQJH�RI�

SDUWLFLSDQWV�ZKR�UHSUHVHQW�YDULDWLRQV�LQ WKH�SKHQRPHQD�XQGHU�VWXG\��ZKLOH�WKHRUHWLFDO�FRQVWUXFW�

VDPSOLQJ�LQYROYHV�UHFUXLWLQJ�SDUWLFLSDQWV�EDVHG�RQ�WKHRUHWLFDO�FRQVWUXFWV�RU�FKDUDFWHULVWLFV �7UDF\��

�������:H�LQLWLDOO\�UHDFKHG�RXW�WR�WZR�UHSUHVHQWDWLYHV�IURP�WKH�SULPDU\�JURXSV�LQYROYHG�LQ�

HQYLURQPHQWDO�PDQDJHPHQW��,Q�FDVHV�ZKHQ�ZH�ZHUH�XQDEOH�WR�LGHQWLI\�D�FRQWDFW��ZH�LGHQWLILHG�D�WKLUG�

UHSUHVHQWDWLYH��)RU�WKH�VHFRQG�SKDVH�RI�VDPSOLQJ��ZH�XVHG VQRZEDOO�VDPSOLQJ�EDVHG�RQ�

UHFRPPHQGDWLRQV�IURP�VWXG\�SDUWLFLSDQWV�WR�LGHQWLI\�ORFDO�SHRSOH�PRUH�LQGLUHFWO\�LQYROYHG�LQ�

UHVWRUDWLRQ�RU�UHPHGLDWLRQ��7KLV�VHFRQG�SKDVH�ZDV�FULWLFDO�WR�PHHWLQJ�RXU�VWXG\�REMHFWLYHV�EHFDXVH�

GHFLVLRQ�PDNLQJ�DW�6XSHUIXQG�VLWHV�LV LQIOXHQFHG�E\�HQYLURQPHQWDO�PDQDJHUV�DQG ORFDO�VWDNHKROGHUV�

�&DQQRQ���������3DUWLFLSDQWV�ZHUH�VHQW�DQ�LQLWLDO�UHFUXLWPHQW�HPDLO�DQG�D�IROORZ�XS HPDLO�RQH�ZHHN�

ODWHU�LI�WKH\�GLG�QRW�UHVSRQG�����SRWHQWLDO�SDUWLFLSDQWV�GLG�QRW�UHVSRQG�WR�RXU�VWXG\�UHFUXLWPHQW�HPDLOV��

��RWKHUV�UHVSRQGHG�DQG�GLG�QRW�SDUWLFLSDWH�

:H�FROOHFWHG����4�VRUWV �UHVSRQVH�UDWH���������IURP����ZRPHQ�DQG����PHQ�DQG�FRQGXFWHG�

IROORZ�XS�LQWHUYLHZV�ZLWK����SDUWLFLSDQWV��,QWHUYLHZV�ZHUH�UHFRUGHG�DQG�WUDQVFULEHG��,Q�4��WKH�VDPSOH�

GRHV�QRW�QHHG�WR�EH�ODUJH�RU�UHSUHVHQWDWLYH�RI�WKH�SRSXODWLRQ��EXW�LW�PXVW�EH�GLYHUVH��=DEDOD���������

3DUWLFLSDQWV�ZHUH�FODVVLILHG�ZLWK�WKH�DIILOLDWLRQ�WKDW�WKH\�PRVW�VWURQJO\�LGHQWLILHG�ZLWK�DV�GHWHUPLQHG�

GXULQJ�WKH�UHIOHFWLYH�LQWHUYLHZV��(OHYHQ�SDUWLFLSDQWV�������KDG�GLUHFW�LQYROYHPHQW�LQ�HQYLURQPHQWDO�

PDQDJHPHQW��$PRQJ�WKHVH�SDUWLFLSDQWV��ILYH�LGHQWLILHG�SULPDULO\�DV�PDQDJHUV��WKUHH�DV�VFLHQWLVWV��DQG�

WKUHH�DV�ERWK�VFLHQWLVWV�DQG�PDQDJHUV��7KH�UHPDLQLQJ�SDUWLFLSDQWV�LGHQWLILHG�WKHLU�SULPDU\�DIILOLDWLRQV�

DV�LQGXVWU\�HPSOR\HHV��QRQ�SURILW�HPSOR\HHV��FRPPXQLW\�GHYHORSPHQW��LQFOXGLQJ�SDUWLFLSDQWV�ZKR�

ZRUNHG�LQ�UHDO�HVWDWH��ZLWK�ORFDO�FKDPEHU�RI�FRPPHUFH��DQG�VPDOO�EXVLQHVV�RZQHUV���RU�XQLYHUVLW\�

HPSOR\HHV��7DEOH�������6HYHUDO�SDUWLFLSDQWV�LGHQWLILHG�ZLWK�PXOWLSOH�VWDNHKROGHU�JURXSV��VXFK�DV�D�

XQLYHUVLW\�HPSOR\HH�DQG�VPDOO�EXVLQHVV�RZQHU��7KUHH�SDUWLFLSDQWV�ZHUH�ORFDO�HOHFWHG�RIILFLDOV��EXW�

FDWHJRUL]HG�E\�WKHLU�SULPDU\�HPSOR\PHQW��ZKLFK�ZHUH�UROHV�RWKHU�WKDQ�HOHFWHG�RIILFLDOV��6WDWH�

HPSOR\HHV�������DQG�FRPPXQLW\�GHYHORSPHQW�������ZHUH�WKH�ODUJHVW�VWDNHKROGHU�FDWHJRULHV��

�������4�6RUW�3URFHGXUH

&DUG�VRUWLQJ�ZDV�FRPSOHWHG�LQ�DQ�RSHQ�VRXUFH�ZHE�DSSOLFDWLRQ�FDOOHG�WKH�4�0HWKRG�7HVWLQJ�

DQG�,QTXLU\�3URJUDP��4�7,3��1RVW�HW�DO����������3DUWLFLSDQWV�ZHUH�UHFUXLWHG�RYHU�HPDLO DQG SURYLGHG�
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ZLWK�D�XQLTXH�OLQN�WR�WKHLU�4�VRUW�ZLWK�HPEHGGHG�LQVWUXFWLRQV��6WDWHPHQWV�ZHUH�VRUWHG�LQWR�D�JULG�

EDVHG�RQ�SDUWLFLSDQWV¶�VWUHQJWK�RI�DJUHHPHQW�ZLWK�WKH�VWDWHPHQW��$SSHQGL[�%���7KH�DFWLYLW\ ZDV�SLORW�

WHVWHG�ZLWK�WKUHH�NH\�LQIRUPDQWV WR�HQVXUH�VWDWHPHQW�LQWHUSUHWDELOLW\��6FRUHV�UDQJHG�IURP����WR���RU�

³OHDVW�OLNH�KRZ�,�WKLQN´�WR�³PRVW�OLNH�KRZ�,�WKLQN�´�7KH�VRUWLQJ�DFWLYLW\�WRRN�EHWZHHQ����DQG����

PLQXWHV�WR�FRPSOHWH��$IWHU�FRPSOHWLQJ�WKH�4�VRUW��SDUWLFLSDQWV�DQVZHUHG�RQOLQH�TXHVWLRQV�DERXW�WKH�

VWDWHPHQWV�WKDW�WKH\�IHOW�ZHUH�PRVW�ZRUWK�FRPPHQWLQJ�RQ�HLWKHU�EHFDXVH�WKH\�IHOW�VWURQJO\�DERXW�WKH�

VWDWHPHQW�RU�WKRXJKW�WKH�VWDWHPHQW�ZDV�GLIILFXOW�WR�SODFH��,Q�IROORZ�XS�VHPL�VWUXFWXUHG�SKRQH�

LQWHUYLHZV��SDUWLFLSDQWV�HODERUDWHG�RQ�WKH�VWDWHPHQWV�WKDW�ZHUH�GLIILFXOW�WR�SODFH�DQG�VKDUHG�

LQIRUPDWLRQ�DERXW�WKHLU�SHUVRQDO�DQG�SURIHVVLRQDO�EDFNJURXQG��

6WDWLVWLFDO�$QDO\VLV

'DWD�DQDO\VLV�ZDV�FRPSOHWHG�LQ�WKH�5�5�6WXGLR�SDFNDJH�FDOOHG TPHWKRG��=DEDOD���������$�

FRUUHODWLRQ�PDWUL[�XVLQJ�D�3HDUVRQ¶V�FRHIILFLHQW�ZDV�ILUVW�FUHDWHG�EHWZHHQ�LQGLYLGXDO�4�VRUWV WR�

HYDOXDWH�WKH�GHJUHH�RI�VLPLODULW\�EHWZHHQ�WKH�VRUWV��$ SULQFLSDO�FRPSRQHQWV�DQDO\VLV��3&$��XVLQJ�D�

YDULPD[�URWDWLRQ ZDV�XVHG�WR�LGHQWLI\�WKH�SULPDU\�LVVXH�IUDPHV��7KH�QXPEHU�RI LVVXH�IUDPHV

�FRPSRQHQWV� H[WUDFWHG�LQ�WKH�3&$�ZDV�EDVHG�RQ�ZKHWKHU�WKH�IUDPH�KDG�DQ�HLJHQYDOXH�!��DQG�PDGH�

WKHRUHWLFDO�VHQVH�ZKHQ�URWDWHG �:DWWV�	�6WHQQHU���������:H�LQYHVWLJDWHG�WKH�LQFOXVLRQ�RI�KLJKHU�DQG�

ORZHU�QXPEHUV�RI�LVVXH�IUDPHV��EXW�WKH�DOWHUQDWLYH�VROXWLRQV�KDG�PRUH�SDUWLFLSDQWV�FRQIRXQGHG�RQ�

PRUH�WKDQ�RQH�LVVXH�IUDPH��KLJKHU�LQWHU�IUDPH FRUUHODWLRQV��RU�OHVV�YDULDQFH�H[SODLQHG��7KXV��WKHVH�

DOWHUQDWLYH�VROXWLRQV�ZHUH�QRW�DV�LQIRUPDWLYH�DERXW�WKH�GLIIHUHQFHV�LQ�SHUVSHFWLYHV DPRQJ�SDUWLFLSDQWV��

7KH�PRVW�UHSUHVHQWDWLYH�4�VRUWV�IRU�HDFK�HPHUJHQW�IUDPH�ZHUH IODJJHG�IRU�WKH�UHPDLQLQJ�DQDO\VLV��D�

PHWKRG GHVFULEHG�LQ�=DEDOD��������ZKHUH�D�4�VRUW�LV�FDWHJRUL]HG�ZLWK�D�IUDPH�ZKHQ�WKH�ORDGLQJ�LV�

KLJK �!���� DQG�WKH�VTXDUHG ORDGLQJ�IRU�WKDW�4�VRUW LV�KLJKHU IRU�WKDW�IUDPH WKDQ�WKH�VXP�RI�WKH�

VTXDUHG ORDGLQJV�IRU WKH�4�VRUW�DFURVV WKH�RWKHU�IUDPHV��7KHVH�IODJJHG�4�VRUWV�GHILQHG�KRZ�

SDUWLFLSDQWV�FOXVWHUHG�ZLWK�WKH�LVVXH IUDPHV��

3DUWLFLSDQW�FOXVWHUV IRU�HDFK�LVVXH�IUDPH�ZHUH�XVHG�WR�FDOFXODWH�VWDWHPHQW�]�VFRUHV�IRU�HDFK�

IUDPH��7KH�ILQDO�DQDO\VLV�ZDV�EDVHG�RQ�D�FRPSDULVRQ�EHWZHHQ�VWDWHPHQW�]�VFRUHV��ZKLFK�LQFOXGHG�

HYDOXDWLQJ�WKH�FRUUHODWLRQ�FRHIILFLHQWV�DQG�WKH�VWDQGDUG�HUURU�RI�GLIIHUHQFHV��6('� EDVHG�RQ�VWDQGDUG�

HUURU�RI�IUDPH�VFRUHV���&RPSDULVRQ�RI�]�VFRUHV�EHWZHHQ�VWDWHPHQWV�DQG�DFURVV IUDPHV�ZDV�XVHG�WR�

KLJKOLJKW GLVWLQJXLVKLQJ�DQG�FRQVHQVXV�VWDWHPHQWV �7DEOH����� �=DEDOD�������� $�GLVWLQJXLVKHG�

VWDWHPHQW�KDG�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQW�]�VFRUH�DV�FRPSDUHG�ZLWK�DOO�RWKHU�IUDPH�]�VFRUHV�IRU�

WKDW�VWDWHPHQW��$�FRQVHQVXV�VWDWHPHQW�GRHV�QRW�GLIIHU�VLJQLILFDQWO\�EHWZHHQ�IUDPHV��6WDWHPHQWV�ZKHUH�

VRPH�EXW�QRW�DOO�VWDWHPHQW�]�VFRUH�SDLUV�EHWZHHQ�IUDPHV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�ZHUH�FRQVLGHUHG�

QRQ�GLVWLQJXLVKLQJ�VWDWHPHQWV��
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,QWHUSUHWDWLRQ

,VVXH�IUDPH LQWHUSUHWDWLRQ�LQ�4�LV�ERWK�LQGXFWLYH�DQG�GHGXFWLYH��,W�LV�GHGXFWLYH�EHFDXVH�4�VRUW�

VWDWHPHQW�UHIOHFWLRQ DUH�XVHG�WR�LGHQWLI\ WKHPHV�± ZKLFK�ZH�XVHG�WR�GHVFULEH�UHVXOWLQJ�LVVXH�IUDPHV�±

DQG�LQGXFWLYH�EHFDXVH�UHVHDUFKHUV�HYDOXDWH�KRZ�SDUWLFLSDQWV�LQWHUSUHW�WKH�VWDWHPHQWV��7KH�WZR�

UHVHDUFKHUV�LWHUDWHG�DQG�GLVFXVVHG�SULPDU\�WKHPHV�DQG�DVVLJQHG�QDPHV�WR�HDFK�IUDPH�E\�FRQVLGHULQJ�

WKH�VWDWHPHQW�]�VFRUHV��GLVWLQJXLVKLQJ�VWDWHPHQWV��DQG�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�SDUWLFLSDQWV�

FOXVWHUHG�ZLWKLQ�WKH�IUDPH��:H�KLJKOLJKW�WKH�VWDWHPHQWV�WKDW UDQNHG�KLJKHVW�DQG�ORZHVW�IRU�HDFK�IUDPH�

EXW�FRQVLGHUHG�WKH�RYHUDOO�FRQILJXUDWLRQ�RI�VWDWHPHQWV�IRU�HDFK�IUDPH�E\�HYDOXDWLQJ�WKH�UDQN�RI�HDFK�

VWDWHPHQW�UHODWLYH�WR�RWKHU�VWDWHPHQWV��2XU�DSSURDFK�WR�LQWHUSUHWDWLRQ�FORVHO\�IROORZHG�WKH�

UHFRPPHQGDWLRQV�RI�:DWWV�	�6WHQQHU������� DQG�*XEULXP�HW�DO����������

7KH�TXDQWLWDWLYH�LQWHUSUHWDWLRQ RI�WKH�LVVXH�IUDPHV ZDV�HQKDQFHG�WKURXJK�WKH�LQFOXVLRQ�RI�

TXDOLWDWLYH�FRPPHQWV�PDGH�GXULQJ�GDWD�FROOHFWLRQ��2SHQ�HQGHG�FRPPHQWV�HQWHUHG�E\ SDUWLFLSDQWV�LQ�

WKH�4�VRUW DFWLYLW\ DQG�IROORZ�XS�LQWHUYLHZV�ZHUH�DQDO\]HG�WR�IXUWKHU�LQWHUSUHW�HDFK�IUDPH� ,Q�WKH�

LQWHUYLHZV�DQG�LQ�WKH�RSHQ�HQGHG�FRPPHQWV��SDUWLFLSDQWV�FRPPHQWHG�RQ�WKH�VWDWHPHQWV�WKH\�IRXQG�

PRVW�FRQIXVLQJ�RU�GLIILFXOW�WR�SODFH�DORQJ�WKH�VFDOH��,Q�LQWHUYLHZV��SDUWLFLSDQWV�HODERUDWHG RQ�WKH�

SODFHPHQW�RI�VWDWHPHQWV�DW�WKH�H[WUHPH�HQGV�RI�WKH�4�VRUW�FRQWLQXXP��7KH�FRPPHQWV�DQG�LQWHUYLHZ�

GDWD�ZHUH�RUJDQL]HG�DQG�FRPELQHG�LQWR�D�PDWUL[�LQ�DQ�([FHO�6SUHDGVKHHW��6DOGDQD���������RUJDQL]HG�

E\�IUDPH�DQG�4�VRUW�VWDWHPHQWV��7ZR�URXQGV�RI�FRGLQJ�ZHUH�XVHG�WR�GLVWLQJXLVK�SDWWHUQV�LQ�FRPPHQWV�

EHWZHHQ�SDUWLFLSDQWV�FOXVWHUHG�ZLWKLQ�HDFK IUDPH��,Q�WKH�ILUVW�URXQG�RI�FRGLQJ��ZH�REVHUYHG�VLPLODU�

SDWWHUQV�EHWZHHQ�SDUWLFLSDQWV�UHJDUGLQJ�WKH�VWDWHPHQWV�WKDW�WKH\�FKRVH�WR�FRPPHQW�RQ��,Q�WKH�VHFRQG��

ZH�LGHQWLILHG�FRPPRQ�WKHPHV�LQ�SDUWLFLSDQW�FRPPHQWV�WKDW�H[SDQGHG�RXU�LQWHUSUHWDWLRQ�RI�WKH�IUDPH��

:H�FRPSDUHG�KRZ�SDUWLFLSDQWV¶ FRPPHQWV�RQ�D�VWDWHPHQW�DOLJQHG�ZLWK�WKH�VWDWHPHQW�UDQNLQJ IRU�WKH�

LVVXH�IUDPH��

$�OLPLWDWLRQ�WR�RXU�LQWHUYLHZ�DQDO\VLV�LV�WKDW QRW�DOO�SDUWLFLSDQWV�FRPPHQWHG�RQ�VWDWHPHQWV�LQ�

WKH�4�VRUW�DFWLYLW\�DQG�QRW�DOO�FRPSOHWHG�UHIOHFWLYH�LQWHUYLHZV��,Q�4��SDUWLFLSDQWV�ZLWK�WKH�KLJKHVW�

ORDGLQJV�KDG�SHUVSHFWLYHV�WKDW�ZHUH�PRVW�UHIOHFWLYH�RI�WKH�LVVXH�IUDPH��L�H���D�ORDGLQJ�RI���LQGLFDWHV�

WKDW�WKH�SDUWLFLSDQW�SHUIHFWO\�UHSUHVHQWV�WKH�IUDPH���$V�LQGLFDWHG�LQ�7DEOH������DSDUW�IURP�IUDPH��� ZH�

FRPSOHWHG�LQWHUYLHZV�ZLWK�WKH�SDUWLFLSDQWV�ZKR�KDG�WKH�KLJKHVW�ORDGLQJ�IRU�HDFK�IUDPH��,Q�FRGLQJ�WKH�

GDWD��ZH�FRQVLGHUHG�KRZ�VWURQJO\�SDUWLFLSDQWV�ORDGHG�RQ�DQ�LVVXH IUDPH�DV�DQ�LQGLFDWRU�RI�KRZ�

UHSUHVHQWDWLYH�WKHLU�FRPPHQWV�ZHUH�IRU�WKH�IUDPH�����

5HVXOWV�

)RXU�LVVXH�IUDPHV�ZHUH�LGHQWLILHG�WKURXJK�WKH�3&$ WKDW�H[SODLQHG ����RI�WKH�VWXG\�YDULDQFH�

�7DEOH�������7KH�IUDPHV�LQFOXGHG��$��JRYHUQPHQW�LQWHUYHQWLRQ������RI�YDULDQFH���%��6XSHUIXQG�



��

UHPHGLDWLRQ��������&��ORFDO�FRQFHUQ��������DQG�'��SXEOLF�SULYDWH SDUWQHUVKLSV�������7DEOH�����

LOOXVWUDWHV�KRZ�SDUWLFLSDQWV�FOXVWHUHG�E\�SULPDU\�VWDNHKROGHU�DIILOLDWLRQ�DQG�IUDPH� )RXU�SDUWLFLSDQWV�

�3���3���	�3����GLG�QRW�FOXVWHU�ZLWK�D�IUDPH�EHFDXVH�WKH\�KDG�KLJK�ORDGLQJV�IRU�PRUH�WKDQ�RQH�IUDPH��

,QWHUYLHZ�GDWD�IURP�WKHVH�SDUWLFLSDQWV�SURYLGHG�LQVLJKW�DERXW�DUHDV�RI�FRQVHQVXV�EHWZHHQ�IUDPHV��

)UDPHV�$��%��	�&�ZHUH�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�HDFK�RWKHU�DW�WKH�S������OHYHO�RU�KLJKHU��

)UDPH�'�ZDV�QRW�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�WKH�RWKHU�IUDPHV�DQG�ZDV�OHDVW�OLNH�IUDPH�$��$SSHQGL[�

&���7DEOH�����LQGLFDWHV�WKH�WRS�ILYH�KLJKHVW�DQG�ORZHVW�]�VFRUHV�DQG�PRVW�GLVWLQJXLVKHG�VWDWHPHQWV�IRU�

HDFK�IUDPH��$�SRVLWLYH�]�VFRUH�LQGLFDWHV�DJUHHPHQW��RU�D�VWDWHPHQW�WKDW�ZDV�³PRVW�OLNH´�KRZ�

SDUWLFLSDQWV�IRU�D�IUDPH�WKRXJKW��ZKLOH�D�QHJDWLYH�]�VFRUH�LQGLFDWHV�GLVDJUHHPHQW��RU�D�VWDWHPHQW�WKDW�

ZDV�³OHDVW�OLNH´ KRZ�SDUWLFLSDQWV�WKRXJKW��1H[W��ZH�GLVFXVV�WKH�IRXU�IUDPHV�DQG�KRZ�WKH�SDUWLFLSDQWV�

ZKR�FOXVWHUHG�ZLWK�WKH�IUDPH�YLHZ�WUDGHRIIV�LQ�HFRQRPLF�DQG�SXEOLF�KHDOWK�SULRULWLHV���

)UDPH $� *RYHUQPHQW�,QWHUYHQWLRQ

7KH�HOHYHQ�SDUWLFLSDQWV�FOXVWHUHG�LQ�IUDPH�$�KDG�FRPPXQLW\�GHYHORSPHQW��QRQ�SURILW��7ULEH��

DQG�XQLYHUVLW\�DIILOLDWLRQV��7KHVH�SDUWLFLSDQWV�ZHUH�DOO�IURP�WKH�VHFRQG�SKDVH�RI�VDPSOLQJ��ZKLFK�

LQFOXGHG�SHRSOH�ZKR�ZHUH�QRW�GLUHFWO\�LQYROYHG�LQ�FROODERUDWLYH SDUWQHUVKLSV�LQ�WKH�&RHXU�G¶$OHQH�

UHJLRQ��7ZR�SDUWLFLSDQWV�ZKR�ZRUNHG�ZLWK�WKH�6WDWH��3��	�3����ORDGHG�KLJKO\�RQ�WKH�IUDPH�EXW�ZHUH�

QRW�LQFOXGHG�LQ�WKH�IUDPH¶V�]�VFRUH�FDOFXODWLRQV�EHFDXVH�WKH\�DOVR�ORDGHG�KLJKO\�ZLWK�IUDPH�%��2QH�

RWKHU�SDUWLFLSDQW��3���ORDGHG�KLJKO\�EXW�LQYHUVHO\�ZLWK�WKH�IUDPH��6HYHQ�VWDWHPHQWV�ZHUH�

GLVWLQJXLVKLQJ�IRU�WKH�IUDPH�$��6WDWHPHQW����WKDW��³JRRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�

HFRQRPLF�JURZWK�´�ZDV�WKH�KLJKHVW�UDQNLQJ�VWDWHPHQW�DQG�VWDWHPHQW����³FXUUHQW�OHYHOV�RI�HFRQRPLF�

JURZWK�DUH�VXVWDLQDEOH�´��] ��������ZDV�ERWK�D�GLVWLQJXLVKLQJ�VWDWHPHQW�DQG�WKH�ORZHVW�UDQNLQJ�

VWDWHPHQW�IRU�SDUWLFLSDQWV�LQ�IUDPH�$��6WDWHPHQW�����³SURPRWLQJ�FOLPDWH�UHVLOLHQW�SROLFLHV�PDNHV�

HFRQRPLF�VHQVH´��] ��������ZDV�GLVWLQJXLVKLQJ�DQG�LQGLFDWHG�KLJK�OHYHOV�RI�DJUHHPHQW�IRU�WKH�IUDPH��

7KH�IUDPH�LV�WLWOHG�³JRYHUQPHQW�LQWHUYHQWLRQ´�EHFDXVH�LW�LV�GLVWLQJXLVKHG�IURP�WKH�RWKHU�IUDPHV�E\�

SDUWLFLSDQWV�ZKR�IHOW�PRVW�VWURQJO\�DERXW�VWDWHPHQWV�RQ�WKH�UROH�RI�JRYHUQPHQW�LQ�HQYLURQPHQWDO�

SURWHFWLRQ�DQG�FRPPXQLW\�GHYHORSPHQW��UHODWLYH�WR�RWKHU�W\SHV�RI�VWDWHPHQWV��3DUWLFLSDQWV�LQ�WKLV�

IUDPH�H[SUHVVHG�EHOLHIV�WKDW�WKH�H[LVWLQJ�UHJXODWRU\�VWUXFWXUH�QHHGV�WR�EH�UHHYDOXDWHG�ERWK�IRU�

HFRQRPLF�VWDELOLW\�DQG�HQYLURQPHQWDO�SURWHFWLRQ�LQ�LQWHUYLHZV�DQG�RQOLQH�FRPPHQWV�

,Q�LQWHUYLHZV� SDUWLFLSDQWV�H[SUHVVHG�FRQFHUQ�DERXW�RWKHUV¶�YLHZV�WKDW�WKH\�VDZ�DV�SRWHQWLDOO\�

GHWULPHQWDO�WR�JRYHUQPHQW�LQWHUYHQWLRQ��2QH�SDUWLFLSDQW�H[SUHVVHG�GRXEWV�WKDW�LQGXVWULHV�FRXOG�

RSHUDWH�ZLWK�DQ\�VRUW�RI�³FRUSRUDWH�FRQVFLHQFH´ �3�����$QRWKHU�H[SODLQHG�KRZ�VRPH�FRPPXQLW\�

PHPEHUV�H[SUHVVHG�³DQJU\´�DQG�³FORVH�PLQGHG´�DWWLWXGHV�WRZDUGV�WKH�86(3$��ZKLFK�VKH�IRXQG�

GLIILFXOW�WR�XQGHUVWDQG�DQG�YLHZHG�DV�D�³URDGEORFN´�WR�FRPPXQLW\�GHYHORSPHQW��3�����:KHQ�
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FRPPHQWLQJ�RQ�GLVDJUHHPHQW�ZLWK�VWDWHPHQW�����WKDW�³PLQLQJ�DQG�WLPEHU�LQGXVWU\�MREV�DUH�WKH�

EDFNERQH�RI�WKH�HFRQRP\�´�D�SDUWLFLSDQW�H[SODLQHG�WKDW�WKH�VWDWHPHQW�ZDV�³XQLQIRUPHG��DQG�PRVW�

OLNHO\�WKH�ODUJHVW�URDGEORFN�WR�SRVLWLYH�VXVWDLQDEOH�FKDQJH�LQ�RXU�UHJLRQ´��3�����3DUWLFLSDQWV�H[SUHVVHG�

GLVVDWLVIDFWLRQ�UHODWHG�WR�VWDWHPHQW�����³RYHU�WKH�SDVW�GHFDGH��ZDWHU�TXDOLW\�KDV�LPSURYHG�´�)RU�

LQVWDQFH��RQH�SDUWLFLSDQW�WKRXJKW�WKDW�WKLV�YLHZ�FRXOG�KLQGHU�IXUWKHU�SURJUHVV�RQ�ZDWHU�TXDOLW\��

>:DWHU�TXDOLW\�LPSURYHPHQW@�LV�VRPHWKLQJ�WKDW�JHWV�WKURZQ RXW�WKHUH�D�ORW��>SHRSOH�ZLOO�VD\@�
³LI�\RX�ORRN�DW�WKLV´�DQG�³LI�\RX�ORRN�DW�WKDW´�WKH�ZDWHU�LQ�WKH�����V�ZDV�GLVJXVWLQJ��ZH�
IOXVKHG�RXU�WRLOHWV�GLUHFWO\�LQWR�WKH�/DNH��OLNH�LW�ZDV�D�VHZHU��6R��RI�FRXUVH��WKLQJV�KDYH�
LPSURYHG��%XW��VLQFH�WKH�����V�ZDWHU�TXDOLW\�KDV�EHHQ�JHWWLQJ�ZRUVH�DQG�SHRSOH�GR�QRW�WDNH�
IDFWRUV�OLNH�FOLPDWH�FKDQJH�DQG�ZDUPLQJ�WHPSHUDWXUHV�RU�WKH�]LQF�DQG�R[\JHQ�LVVXHV�LQWR�WKH�
HTXDWLRQ��6RPHWLPHV�LW�LV�D�ODFN�RI�XQGHUVWDQGLQJ��VRPHWLPHV�LW�LV�GHOLEHUDWHO\�XVHG�WR�
PLVOHDG�SHRSOH��3����

0DQ\�SDUWLFLSDQWV FOXVWHUHG�LQ�IUDPH�$ GLVDJUHHG WKDW�HQYLURQPHQWDO�DQG�HFRQRPLF�FRQGLWLRQV�ZHUH�

LPSURYLQJ�DQG WKRXJKW�WKDW�WKH�EDVHOLQH�FRQGLWLRQV�IRU�HQYLURQPHQWDO�VWDQGDUGV�ZHUH�ORZ�DQG�WKDW�

IDLOXUHV�WR�LPSURYH�ZDWHU�TXDOLW\�DUH RIWHQ�LJQRUHG�

6RPH�IUDPH $�SDUWLFLSDQWV�EHOLHYHG�WKDW�RWKHU�SHRSOH�LQ�WKH�UHJLRQ�PD\�EH�XQZLOOLQJ�WR�

YROXQWDULO\�PDNH�FKDQJHV�WR�SURWHFW�WKH�HQYLURQPHQW��ZKLFK�LV�ZK\�JRYHUQPHQW�LQWHUYHQWLRQ�ZDV�

LPSRUWDQW��7ZR�SDUWLFLSDQWV��3��	�3����H[SODLQHG�KRZ�WKH\�KDG�JURZQ�WLUHG�RI�YROXQWHHULQJ�ZLWK�

SURMHFWV�DQG�HYHQWV�KRVWHG E\�HQYLURQPHQWDO�RUJDQL]DWLRQV�EHFDXVH�RI�WKH�XQIULHQGO\�ZD\V�LQ�ZKLFK�

SHRSOH�LQYROYHG�LQ�HQYLURQPHQWDO�SURWHFWLRQ�ZHUH�WUHDWHG�LQ�WKH�UHJLRQ��$QRWKHU�H[SUHVVHG�OLWWOH�

FRQILGHQFH�WKDW�SHRSOH�ZLOO�EH�PRWLYDWHG�WR�SURWHFW WKH�HQYLURQPHQW��HVSHFLDOO\�ZLWKRXW SURSHU�

HQIRUFHPHQW��FRPPHQWLQJ�WKDW�³SHRSOH�ZKR�EX\�ELJ�ERDWV��VSHQGLQJ����������DUHQ¶W�JRLQJ�WR PDNH�

VXUH�WKH\¶UH�GRLQJ�WKH�ULJKW�WKLQJV�LQ�WHUPV�RI�ZDVWHZDWHU�GLVFKDUJH�DQG�ZDNHV��:KR LV�JRLQJ�WR�

HQIRUFH�WKHP�DQ\KRZ"´ �3����3DUWLFLSDQWV�EHOLHYHG�WKDW�FKDQJHV�WR�WKH�H[LVWLQJ�UHJXODWRU\�VWUXFWXUH�

DQG�UHJLRQDO�SROLWLFV�DUH�FULWLFDO�WR�ERWK�HQYLURQPHQWDO�SURWHFWLRQ�DQG�HFRQRPLF�GHYHORSPHQW��

$QRWKHU�SDUWLFLSDQW�ZKR�ORDGHG�KLJKO\�RQ�ERWK�IUDPHV�$�	�%�VDLG��³WKH�FXUUHQW�UHJXODWRU\�VWUXFWXUH�

GRHV�QRW�PDWFK�WKH�VFRSH�RI�RXU���VW�FHQWXU\�SUREOHPV��:H�QHHG�WR�GR�D�IXQGDPHQWDO�UHWKLQN´��3����

3DUWLFLSDQWV�GHVFULEHG�KRZ��ZLWKRXW�D�VSHFLILF�FDWDO\VW�IRU�FKDQJH��WKH\�EHOLHYHG�WKDW�WKH�

H[LVWLQJ�JRYHUQPHQW�VWUXFWXUH�LV�XQOLNHO\�WR�FKDQJH��7KLV�YLHZ�ZDV�HYLGHQW�LQ�UHVSRQVHV�WR�VWDWHPHQW�

����³WKH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ�´�)RU�LQVWDQFH��3��EHOLHYHG�WKDW�ZKLOH�WKH�VFLHQFH�

RI�FRQWDPLQDWLRQ�LV�FOHDU��FKDQJHV�WR�WKH�H[LVWLQJ�UHJXODWRU\�VWUXFWXUH�DUH�XQOLNHO\�

1R�RQH�NQRZV�IRU�FHUWDLQ�KRZ�LPPLQHQW�>KHDY\�PHWDO@ WKUHDWV�DUH�RU��LI�/DNH�FRQGLWLRQV�GR�
JR�DQR[LF��KRZ�SHUYDVLYHO\ WKH�PHWDOV�ZLOO�PRELOL]H�WKURXJKRXW�WKH�ZDWHU�FROXPQ� $QG� ,�
WKLQN� IURP�WKH�VWDWH¶V SHUVSHFWLYH� WKDW�XQFHUWDLQW\�PDNHV WKHP�KHVLWDQW�WR�DFW �3����
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:KLOH SDUWLFLSDQWV�ORRNHG�WR�WKH�JRYHUQPHQW�IRU�HQKDQFHG�HQYLURQPHQWDO�SURWHFWLRQ��WKH\�H[SUHVVHG�

GRXEWV�WKDW�ODUJH�LQVWLWXWLRQDO�FKDQJHV�ZRXOG�RFFXU�LQ�WKH�DEVHQFH�RI�D�VKRFN�WR�WKH�FXUUHQW�V\VWHP�

�L�H���ODUJH�VFDOH�FKDQJHV�LQ�ODNH�FKHPLVWU\���3���H[SUHVVHG�GRXEWV�DERXW�WKH�FDSDFLW\�RI�ORFDO�

JRYHUQPHQW�ZKHQ�GLVFXVVLQJ�KLV�VWURQJ�GLVDJUHHPHQW�ZLWK�VWDWHPHQW�����³FRXQW\�DQG�FLW\�

JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�DFFRXQWDEOH�WR�SURWHFWLQJ�ZDWHU�TXDOLW\ DERXW�FLW\�DQG�FRXQW\�´�+H�

FRPPHQWHG�WKDW�LW�KDV�DOZD\V�EHHQ�KLV�REVHUYDWLRQ�WKDW�³ORZHU�WLHUV�RI�JRYHUQPHQW�DUH�PRUH�SURQH�WR�

VKHQDQLJDQV�´�5HODWLYH�WR�WKH�RWKHU�IUDPHV��SDUWLFLSDQWV�LQ�IUDPH�$�EHOLHYHG�WKDW�WKHUH�ZDV�D�QHHG�IRU�

FKDQJHV�LQ�WKH�VWUXFWXUH�RI�ORFDO�JRYHUQPHQW��

)UDPH�%��6XSHUIXQG�5HPHGLDWLRQ�

7KH�VL[�SDUWLFLSDQWV�FOXVWHUHG�LQ�IUDPH�%�KDG�DIILOLDWLRQV�ZLWK�6WDWH��)HGHUDO��DQG�FRPPXQLW\�

GHYHORSPHQW�JURXSV��7KHUH�ZDV�RQH�SDUWLFLSDQW�ZKR�ZRUNHG�LQ�HFRQRPLF�GHYHORSPHQW�± WKH�RQO\�RQH�

LQ�WKH�IUDPH�ZKR�GLG�QRW�DOVR�KDYH�D�GLUHFW�UROH�LQ�WKH�6XSHUIXQG�UHPHGLDWLRQ��7KH�IUDPH�LV�WLWOHG�

³VXSHUIXQG�UHPHGLDWLRQ´ GXH�WR�LWV�HLJKW�GLVWLQJXLVKLQJ�VWDWHPHQWV�VSHFLILF�WR�UHPHGLDWLRQ�FRQGXFWHG�

WKURXJK�WKH�6XSHUIXQG�SURJUDP��7ZR�SULPDU\�VWDWHPHQWV�ZHUH�GLVWLQJXLVKLQJ�DQG�KLJK�UDQNLQJ��

DJUHHPHQW�ZLWK�VWDWHPHQW�����³RYHU�WKH�SDVW�GHFDGH��ZDWHU�TXDOLW\�KDV�LPSURYHG´��] ��������DQG�

GLVDJUHHPHQW�ZLWK�VWDWHPHQW�����³WKH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ´��] ���������

3DUWLFLSDQW�FRPPHQWV�LQGLFDWH�D�FRPPLWPHQW�WR�WKH�IXQGDPHQWDO�LPSRUWDQFH�RI�6XSHUIXQG�

UHPHGLDWLRQ��IRU�LQVWDQFH�WKLV�TXRWH��³7KHUH�LV�JUHDW�FHUWDLQW\�WKURXJK�VFLHQWLILF�UHVHDUFK��DQG�VLWH�

VSHFLILF�LQIRUPDWLRQ�LQ�WKH�%DVLQ��WKDW�KHDY\�PHWDOV�SRVH�QXPHURXV�WKUHDWV�DQG�VKRXOG�EH�PDQDJHG�LQ�

SHUSHWXLW\´��3����

6HYHUDO�RI�WKH SDUWLFLSDQWV�ZKR�FRPSOHWHG�UHIOHFWLYH�LQWHUYLHZV LQ�IUDPH�%��H[SUHVVHG

RSWLPLVP�DERXW�WKH�UHPHGLDWLRQ�DQG�RQJRLQJ�FROODERUDWLRQV�ZKLOH�QRWLQJ�WKDW�FRQIOLFW�LV�D�QHFHVVDU\�

FRPSRQHQW�RI�FROODERUDWLRQ��)RU�LQVWDQFH��RQH�GHVFULEHG�WKH�LPSRUWDQFH�RI�FRQIOLFW�LQ�FROODERUDWLRQ�LQ�

WKHLU�FRPPHQW�RQ�VWDWHPHQW�����³WHQVLRQ�EHWZHHQ�VWDNHKROGHU�JURXSV�OLPLWV�WKH�HIIHFWLYHQHVV�RI�

HQYLURQPHQWDO�SROLFLHV�´�

:KLOH�WKHUH�LV�FHUWDLQO\�D�ORW�RI�GLVDJUHHPHQW��WKHUH�LV�PRUH�FROODERUDWLRQ��%HFDXVH�HYHQ�LQ�
FROODERUDWLRQ�WKHUH�LV�FRQIOLFW��3DUW�RI�ZK\�LW�ZRUNV�VR�ZHOO�LV WKDW�WKHUH�DUH�GLIIHULQJ�
YLHZSRLQWV��6R��\RX�PXVW�GHDO�ZLWK�WKH�GLVDJUHHPHQWV�HYHQ�GXULQJ�HIIHFWLYH�FROODERUDWLRQ��
�3���

7KH�VWDWHPHQW�GHPRQVWUDWHV�WKDW�WKH�SDUWLFLSDQW�LV�DZDUH�WKDW�GLIIHUHQFHV�DFURVV�RUJDQL]DWLRQV�FDQ�

PDNH�FROODERUDWLRQ�FKDOOHQJLQJ��6RPH�SDUWLFLSDQWV�LQGLFDWHG�D�OHYHO�RI�GLVVDWLVIDFWLRQ�ZLWK�WKH�

UHVSRQVLELOLWLHV�WKH\�PXVW�FDUU\�RXW�ZLWK�LQ�WKHLU�MREV��H[SODLQLQJ�WKDW�WKHLU�UROHV�LQ�HQIRUFLQJ�

UHJXODWLRQ�OLPLW�WKHLU�DELOLWLHV�WR�FROODERUDWH��



��

3DUWLFLSDQWV�LQ�IUDPH�%�HPSKDVL]HG�ZDWHU�TXDOLW\�LPSURYHPHQWV�PRVW�RIWHQ��,W ZDV�WKH�RQO\�

IUDPH�ZLWK�VOLJKW�RYHUDOO�DJUHHPHQW�IRU�6WDWHPHQW�����³RYHU�WKH�SDVW�GHFDGH��ZDWHU�TXDOLW\�KDV�

LPSURYHG�´�,Q�LQWHUYLHZV��SDUWLFLSDQWV�VKDUHG�D�VHQVH�RI�DZDUHQHVV�DERXW�WKH�FRPSOH[LW\�RI�ZDWHU�

TXDOLW\�LVVXHV��)RU�LQVWDQFH��RQH�SDUWLFLSDQW�DFNQRZOHGJHG�WKDW�WKHUH�DUH�GLIIHUHQW�W\SHV�RI�SROOXWDQWV�

WKDW�FDQ�GHJUDGH�ZDWHU�TXDOLW\�EH\RQG�KHDY\�PHWDOV�EXW�FRQVLGHUHG�WKH�ZDWHU�TXDOLW\�LPSURYHPHQWV�

DVVRFLDWHG�ZLWK�WKH�6XSHUIXQG�VLWH DV�HVSHFLDOO\�EHQHILFLDO��

/RRNLQJ�DFURVV WKH�ZKROH�EDVLQ��WKHUH�DUH�FHUWDLQO\�DUHDV�ZKHUH�ZDWHU�TXDOLW\�KDV
LPSURYHG«,Q�WKH�DUHDV�ZKHUH�ZH�KDYH EHHQ�GRLQJ�SURMHFWV«WKHUH�KDYH�EHHQ�GUDVWLF�
LPSURYHPHQWV��$QG��WKH�RYHUDOO�SLFWXUH�RI�PHWDOV�LQ�WKH�%DVLQ�KDV�LPSURYHG�LQ�WKH�ODVW����
\HDUV��EXW�WKH�QXWULHQWV�DUH�WUHQGLQJ�WKH�RWKHU�ZD\��$QG�VR��GHILQLQJ�ZDWHU�TXDOLW\�LV�
FKDOOHQJLQJ �3����

2SWLPLVP�WRZDUGV�LPSURYHG�ZDWHU�TXDOLW\�ZDV�WHPSHUHG�E\�FRQFHUQ�DERXW�QXWULHQW�OHYHOV�IRU�WKLV�

SDUWLFLSDQW��EXW�WKH�UHVSRQVH KLJKOLJKWV D�EHOLHI�WKDW�WKH 6XSHUIXQG�UHPHGLDWLRQ�ZRUN KDV�FRQWULEXWHG�

WR�WDQJLEOH�ZDWHU�TXDOLW\�LPSURYHPHQWV��

:KLOH�FRPPLWWHG�WR�WKHLU�ZRUN��VRPH�HQYLURQPHQWDO�PDQDJHUV�ZHUH�RYHUZKHOPHG�E\�WKH�

HQRUPLW\�RI�WKH�KXPDQ�KHDOWK�LVVXHV�DWWULEXWHG�WR�FRQWDPLQDWLRQ��0RVW�FRQFHUQLQJ��WKHUH�UHPDLQ�

FKLOGUHQ ZLWK�EORRG�OHDG�OHYHOV�WKDW�DUH�KLJKHU�WKDQ�UHFRPPHQGHG�LQ�VRPH�FDVHV�

:H�ZRXOG�OLNH�WR�FOHDQ�XS�PRUH�WKDQ�ZH�DUH�DEOH�WR�HYHU\�\HDU��:H�NQRZ�WKDW�WKHUH�DUH�
FKLOGUHQ�RXW�WKHUH�ZLWK�KLJK�EORRG�OHDG�OHYHOV�DQG�WKDW�WKRVH�OHYHOV�DUH�RIWHQ�DWWULEXWHG�WR�
UHFUHDWLRQ«D�FKDOOHQJH�LV�WR�UHPHPEHU�WKDW�HYHU\�FOHDQXS�ZH�GR�FRPHV�FORVHU�WR�UHDFKLQJ�
FOHDQXS�REMHFWLYHV��:KHQ�\RX�ORRN�DW�WKH�ZKROH�SLFWXUH��LW�LV�RYHUZKHOPLQJ��3����

%HFDXVH�RI�WKLV�GHVLUH�WR�PDNH�UHPHGLDO DFWLRQV�JR�IXUWKHU��WKHUH�ZDV�VXSSRUW�IRU�UHJXODWLRQ�DPRQJ�

WKHVH�SDUWLFLSDQWV��+RZHYHU��HQIRUFLQJ�H[LVWLQJ�UHJXODWLRQV�ZDV�WKRXJKW�WR�EH�FKDOOHQJLQJ��)RU�

LQVWDQFH��3��H[SODLQHG�WKDW�H[LVWLQJ�ZDWHU�TXDOLW\�UHJXODWLRQV�ZHUH�DGHTXDWH��EXW�WKH�DELOLW\�WR�HQIRUFH�

UHJXODWLRQV�DW�WKH�ORFDO�OHYHO�ZDV�PRUH�OLPLWHG�

6XSSRUW�IRU�HFRQRPLF�GHYHORSPHQW�H[LVWHG�DORQJVLGH�WKH�6XSHUIXQG�UHPHGLDWLRQ�DQG�

UHVWRUDWLRQ LQ�WKLV�IUDPH��ZLWK�WKH�FDYHDW�WKDW�UHPHGLDWLRQ�DQG�UHVWRUDWLRQ VKRXOG�QRW�FRVW�ORFDO�

WD[SD\HUV�DGGLWLRQDO�PRQH\��7KH�SDUWLFLSDQW�ZKR�ZRUNV�LQ�FRPPXQLW\�GHYHORSPHQW�ZLWKLQ�WKLV�IUDPH�

SHUFHLYHG�D�UHODWLRQVKLS�EHWZHHQ�WUXVW�LQ�D�VXFFHVVIXO�6XSHUIXQG SURFHVV�DQG�WKH�ZLOOLQJQHVV�RI�QHZ�

SHRSOH�WR�PRYH�WR�WKH�DUHD�

,�VHH�WKH�6LOYHU�9DOOH\�KRPH�SULFHV�LQFUHDVLQJ�DORQJ�ZLWK�KRPHV�VDOHV�DQG�JURZWK�LQ�JHQHUDO��
,�WKLQN�WKH�VXFFHVVIXO�UHPHGLDWLRQ�DORQJ�ZLWK�WKH�LQFUHDVHG�DELOLW\�WR�ZRUN�UHPRWHO\�ZLWK�
WHFKQRORJLHV�KDV�FRQWULEXWHG�WR�WKLV��$QG��KRPH�SULFHV�DUH�TXLWH�DIIRUGDEOH�LQ�6KRVKRQH�
&RXQW\�DV�FRPSDUHG�WR�.RRWHQDL�&RXQW\ �3����
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7KH�VDPH�SDUWLFLSDQW�VXJJHVWHG�WKDW�VKH�WKLQNV�WKDW�WKH�6WDWH�DQG�)HGHUDO�JRYHUQPHQW�VKRXOG�UHTXLUH�

FRXQWLHV�DQG�FLWLHV�WR�³FUHDWH�DQG�LPSOHPHQW�VWUDWHJLHV�WR�LPSURYH�ZDWHU�TXDOLW\�LQ�RUGHU�WR�JHW�

IXQGLQJ�´�2Q�WKH�RWKHU�KDQG��WKHUH�ZDV�UHVLVWDQFH�DPRQJ�SDUWLFLSDQWV�FOXVWHUHG�LQ�WKLV�IUDPH�WRZDUGV�

LQFUHDVLQJ�WD[HV��2QH�SDUWLFLSDQW�ZKR�ZRUNHG�ZLWK�WKH�6WDWH�VDLG��³,�ZRXOGQ
W�FRPH�RXW�DQG�VD\�ZH
UH�

JRLQJ�WR�LQFUHDVH�WD[HV�EHFDXVH�LW ZLOO�EH�GHDG�RQ�DUULYDO �3����´�

)UDPH�&��/RFDO�&RQFHUQ�

6L[�SDUWLFLSDQWV�DIILOLDWHG�ZLWK�HFRQRPLF�GHYHORSPHQW��WKH�7ULEH� DQG�XQLYHUVLW\�JURXSV�

FOXVWHUHG�LQ�IUDPH�&��7KH�SDUWLFLSDQWV�DIILOLDWHG�ZLWK�WKH�7ULEH�ZHUH�LQYROYHG�LQ�ERWK�WKH�6XSHUIXQG�

UHPHGLDWLRQ�DQG�WKH�FROODERUDWLYH�SDUWQHUVKLSV��)LYH�VWDWHPHQWV�ZHUH�GLVWLQJXLVKLQJ�IRU�WKH�

SDUWLFLSDQWV�FOXVWHUHG�LQ�IUDPH�&��7ZR�VWDWHPHQWV�ZHUH�GLVWLQJXLVKHG�DQG�KLJK�UDQNLQJ��DJUHHPHQW�

ZLWK����³WUDGHRIIV�EHWZHHQ�SXEOLF�KHDOWK�DQG�HFRQRPLF�JDLQV�DUH�VRPHWLPHV�QHFHVVDU\�´��] �������DQG�

����³FRXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�DFFRXQWDEOH�WR�SURWHFWLQJ�ZDWHU�TXDOLW\´�

�] �������7KH�IUDPH�ZDV�WLWOHG�³/RFDO�&RQFHUQ´�EHFDXVH��UHODWLYH�WR�WKH�RWKHU�IUDPHV��SDUWLFLSDQWV�

KHOG�VWURQJHU�EHOLHIV�DERXW�WKH�QHHG�IRU�HQYLURQPHQWDO�SURWHFWLRQ�WKDW�VWDUWV�DW�WKH�ORFDO�OHYHO��

3DUWLFLSDQWV�LQ�WKH�IUDPH�EHOLHYHG�VWURQJO\�LQ�ORFDO�XQLILFDWLRQ�DURXQG�HQYLURQPHQWDO�SURWHFWLRQ�

3DUWLFLSDQWV�JURXSHG�LQ�WKLV�IUDPH�EHOLHYHG�WKDW�WKH�HFRQRPLF�JURZWK�LQ�WKH�UHJLRQ�ZDV�

FORVHO\�DVVRFLDWHG�ZLWK�UHFHQW�HFRQRPLF�GHYHORSPHQW�EXW KDG�GLIIHULQJ�YLHZV�DERXW�ZKHWKHU�WKH�

JURZWK�ZDV�SRVLWLYHO\�LPSDFWLQJ�WKH�UHJLRQ��2QH�SDUWLFLSDQW��ZKR�ZRUNV�ZLWK�D�FKDPEHU�RI�

FRPPHUFH� H[SODLQHG�WKDW�EHLQJ�DEOH�WR�SURYLGH�WDQJLEOH�HYLGHQFH�WKDW�WKH�DUHD�LV�VDIH��GXH�WR�WKH�

6XSHUIXQG�UHPHGLDWLRQ��JLYHV�KLP�DQ�DGYDQWDJH�ZKHQ�ZRUNLQJ�ZLWK�FXVWRPHUV� +H�VDZ�EHQHILW�WR�KLV�

EXVLQHVV�IURP�WKH�WUDQVSDUHQW�ULVN�FRPPXQLFDWLRQ�HIIRUWV�RI�WKH�JRYHUQPHQW��3����$QRWKHU�

SDUWLFLSDQW��TXRWHG�EHORZ��EHOLHYHG�WKDW�WKH�6XSHUIXQG�VLWH FDQQRW�KDYH�KDG�D�GHWULPHQWDO�HIIHFW�RQ�WKH�

UHJLRQDO�HFRQRP\�EHFDXVH�WKH�HFRQRP\�KDV�JURZQ���

6LQFH�WKH�HDUO\���V�WKH�/DNH�KDV�EHHQ�SDUW�RI�WKH�6XSHUIXQG�VLWH��:KDW�KDV�KDSSHQHG�WR�WKH�
.RRWHQDL�&RXQW\�HFRQRP\�VLQFH�WKHQ"�,W�KDV�JRQH�FUD]\��/RRN�DW�WKH�ODQG�YDOXHV�DURXQG�WKH�
/DNH��7KHUH�LV�QR�HFRQRPLF�VWLJPD�EHFDXVH�RI�D�6XSHUIXQG�VLWH��3�����

+H�EHOLHYHG�WKDW�LJQRULQJ�WKH KD]DUGRXV�ZDVWH�LQ�WKH�/DNH�ZRXOG�HYHQWXDOO\�EH�GHYDVWDWLQJ�WR�ORFDO�

FRPPXQLWLHV DQG�DUJXHG�WKDW�WKH�6XSHUIXQG�VLWH EROVWHUV�WKH�UHJLRQDO�HFRQRP\� (YHQ�SDUWLFLSDQWV�ZLWK�

RWKHUZLVH�VLPLODU�YLHZV�KDG�GLIIHULQJ�RSLQLRQV�RI�ZKHWKHU�WKH�UHJLRQDO�HFRQRPLF�JURZWK�ZDV�

EHQHILFLDO��

:KHQ�GLVFXVVLQJ�SRVVLEOH�UHPHGLDO�DFWLRQV IRU�WKH�/DNH��VHYHUDO�SDUWLFLSDQWV�EHOLHYHG�WKDW�D�

VWUDWHJ\�WR�DGGUHVV�KD]DUGRXV�ZDVWH�VKRXOG�EH�D�OHDGLQJ�SULRULW\� 2QH SDUWLFLSDQW�DVNHG�UKHWRULFDOO\��

³:K\�DUH�ZH�ILJKWLQJ�DERXW�GDWD�SRLQWV"�:KDW�DERXW�0RWKHU�(DUWK�DQG�RXU�JUDQGFKLOGUHQ"�:KDW�DUH�
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VLPSOH WKLQJV�>HQYLURQPHQWDO�SURWHFWLRQ�DFWLRQV@�WKDW�DOO�KXPDQV�FDQ�UDOO\�DURXQG"´��3�����+H�DUJXHG�

WKDW�PRWLYDWLQJ�ORFDO�FRQFHUQ�LV�FUXFLDO�EHFDXVH�PRPHQWXP�DW�WKH�ORFDO�OHYHO�FRXOG�PRWLYDWH�WKH�6WDWH

WR�DFW�WKURXJK�D�³VQRZEDOO´�HIIHFW��3�����+RZHYHU��SDUWLFLSDQWV�VLPXOWDQHRXVO\�H[SUHVVHG�ERWK�

RSWLPLVP�DQG�SHVVLPLVP�DERXW�WKH�SURVSHFWV�IRU�PRWLYDWLQJ�ORFDO�FRQFHUQ��2QH�SDUWLFLSDQW�ZKR�ZRUNV�

GLUHFWO\�LQ�FROODERUDWLRQV�UHODWHG�WR�WKH�6XSHUIXQG�SURJUDP GHVFULEHG�WKH�IHHOLQJ�RI�KROGLQJ�WKHVH�WZR�

YLHZV�LQ�WKLV�ZD\��

:LWKLQ�RXU�ZRUN��ZH�FDQ�KDYH�GLIIHUHQW�YLHZV�IURP�GD\�WR�GD\��EXW�,�WKLQN�WKDW�IRONV�DUH�
UHDOO\�VWDUWLQJ�WR�XQGHUVWDQG�WKDW�WKH\�DUH�D�SDUW�RI�WKH�EURDGHU�VROXWLRQ�IRU�SURWHFWLQJ�WKH�
/DNH«,�GR�QRW�WKLQN�WKDW�>WKH�SXEOLF@�XQGHUVWDQG�KRZ�WKHLU�EHKDYLRUV�WUDQVODWH�LQWR�ZDWHU�
TXDOLW\�SURWHFWLRQ«UHO\LQJ�RQ�WKH�JRYHUQPHQW�LV�QRW�JRLQJ�WR�GR�LW��3����

2WKHUV�H[SUHVVHG�FRQFHUQV�DERXW�DQ�XQDZDUH�SXEOLF�DQG�WKH�QHJDWLYH�LQIOXHQFH�WKDW�WKH�³IDU�ULJKW�

LQIOXHQFH´�KDV�IRU�HQYLURQPHQWDO�SURWHFWLRQ�LQ�WKH�UHJLRQ��3�����

,QGLYLGXDO�DFWLRQV�KDYH�FOHDU�UHSHUFXVVLRQV�IRU�/DNH�&RHXU�G¶$OHQH��ZKLFK�LV�LQFUHDVLQJO\�

SROOXWHG�E\�VHGLPHQWV�DQG�QXWULHQWV�IURP�GHYHORSPHQW�LQ�WKH�%DVLQ��3���DUJXHG�WKDW�³WKH�(3$�QHHGV�

WR�UHHYDOXDWH�ZKDW�WKH\�SODQ�WR�GR�IRU�WKH�/DNH�´�7KH�YXOQHUDELOLW\�RI�WKH�ODNH�WR�SROOXWLRQ�LV�

SDUWLFXODUO\�FRQFHUQLQJ�WR�7ULEDO�PHPEHUV��DV�WKH�/DNH�OLHV�SDUWLDOO\�ZLWKLQ�WKHLU�5HVHUYDWLRQ�

ERXQGDU\ DQG�LV�FHQWUDO�WR�WKH�7ULEH¶V�FXOWXUDO�DQG�VSLULWXDO�SUDFWLFHV��)UH\��������:KLOH�SDUWLFLSDQWV�

LQ�WKLV�JURXS�ZHUH�VXSSRUWLYH RI�ORFDO�FROODERUDWLRQV��VRPH�H[SUHVVHG�IUXVWUDWLRQ�DERXW�KRZ D�UHPHG\�

IRU WKH�/DNH�ZDV�QRW�ZLWKLQ�WKH�VFRSH�RI�WKH�6XSHUIXQG�SURJUDP��

)UDPH�'��3XEOLF�3ULYDWH�3DUWQHUVKLSV

)UDPH�' ZDV�OHDVW�OLNH WKH�RWKHUV��ZLWK�WHQ GLVWLQJXLVKLQJ�VWDWHPHQWV��DQG�LQFOXGHG�WKUHH�

SDUWLFLSDQWV�ZKR�ZRUNHG�HLWKHU�LQ�WKH�WLPEHU�DQG�PLQLQJ�LQGXVWU\�RU FRPPXQLW\�GHYHORSPHQW� $�

IRXUWK�SDUWLFLSDQW��D�6WDWH�VFLHQWLVW�LQYROYHG�LQ�LPSOHPHQWLQJ�SXEOLF�SULYDWH�SDUWQHUVKLSV�UHODWHG�WR�

IORRGSODLQ�DQG�ZHWODQG�UHVWRUDWLRQ��GLG�QRW�FOXVWHU�ZLWK�DQ\�IUDPH�EXW�ORDGHG�KLJKO\�RQ�WKLV�IUDPH��

7KH�GLVWLQJXLVKLQJ�VWDWHPHQWV�LQ�IUDPH�' UHYHDOHG�DFFHSWDQFH�RI H[LVWLQJ�HQYLURQPHQWDO�SURWHFWLRQ�

SROLFLHV�EXW�UHVLVWDQFH WR�SROLFLHV�WKDW�ZRXOG�UHTXLUH VWULFWHU�UHJXODWLRQV RU�JRYHUQPHQW�LQYROYHPHQW�LQ�

HQYLURQPHQWDO�PDQDJHPHQW� 3DUWLFLSDQWV�VXSSRUWHG�DQG�YDOXHG�HQYLURQPHQWDO�VWHZDUGVKLS�EXW�

EHOLHYHG�HQYLURQPHQWDO�SURWHFWLRQ�FRXOG�EH�DFKLHYHG�ZLWKRXW�DGGLWLRQDO�JRYHUQPHQW�LQWHUYHQWLRQ��

6WDWHPHQW�����³/RFDO�OHDGHUV�DJUHH�RQ�DSSURDFKHV�WR�PDQDJH�KHDY\�PHWDO�FRQWDPLQDWLRQ´��] ���������

ZDV�GLVWLQJXLVKLQJ�DQG�WKH�ORZHVW�UDQNHG�VWDWHPHQW�IRU�WKH�IUDPH� 2Q�WKH�RWKHU�VLGH�RI�WKH�VSHFWUXP��

VWDWHPHQW����³UDLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK´��] �������ZDV�KLJK�UDQNLQJ�DQG�

GLVWLQJXLVKLQJ��7KH�JURXS�ZDV�SULPDULO\�LQYROYHG�ZLWK�DFWLRQV�UHODWHG�WR�WKH�6XSHUIXQG�SURJUDP

WKURXJK�WKHLU�LQYROYHPHQW�LQ�WKH�5HVWRUDWLRQ�3DUWQHUVKLS��HLWKHU�LQ�DGYLVRU\�UROHV�RU�WKURXJK�SURMHFW�

LPSOHPHQWDWLRQ��
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)UDPH�'�SDUWLFLSDQWV�HPSKDVL]HG EHOLHIV�WKDW�ORFDO�FRPPXQLWLHV�DQG�LQGXVWULHV�KDYH�D�

UHVSRQVLELOLW\�IRU�HQYLURQPHQWDO�SURWHFWLRQ��2QH�SDUWLFLSDQW�GHVFULEHG�D�SDUWQHUVKLS�EHWZHHQ�KLV�

FRPSDQ\��QRQ�SURILWV��DQG�WKH�5HVWRUDWLRQ�3DUWQHUVKLS�DV�DQ�H[DPSOH��

:H�>WKH�SDUWLFLSDQW¶V�FRPSDQ\@�DUH�LQ�WKH�PLGGOH�RI�D�FUHHN�UHVWRUDWLRQ�SDUWQHUVKLS�ULJKW�QRZ��
:H�RZQ�VRPH�SURSHUW\�RQ�D�FUHHN�WKDW�ZDV�UHDOO\�GHYDVWDWHG�E\�PLQLQJ�DW�WKH�WXUQ�RI�WKH�
FHQWXU\«:H�ZHUH�SODQQLQJ�WR�VHOO�WKH�SURSHUW\�WR�WKH�JRYHUQPHQW��EXW�PDNLQJ�ODQG�
SXUFKDVHV�ZLWK�WKH�JRYHUQPHQW�LV�D�ORQJ�DQG�GUDZQ�RXW�SURFHVV�DQG�ZH�MXVW�ILQDOO\�VDLG�WKDW�
WKLV�LV�WDNLQJ�VR�ORQJ�DQG�QHHGV�WR�JHW�GRQH�VR�OHW¶V�MXVW�XQGHUWDNH�WKLV�RXUVHOYHV��3�����

7KH�SDUWLFLSDQW�GLVFXVVHG�KRZ�JUHDWHU�LQYROYHPHQW�IURP�WKH�FLW\�DQG�ORFDO�JRYHUQPHQW�ZRXOG�DGG�

XQQHFHVVDU\�FRPSOH[LW\�WR�KLV�MRE�DQG�WR�SURMHFWV�LPSOHPHQWHG�WKURXJK�WKH�5HVWRUDWLRQ�3DUWQHUVKLS��

$QRWKHU�SDUWLFLSDQW�GHVFULEHG�IUXVWUDWLRQ�ZLWK VORZ�JRYHUQPHQW�SURFHVVHV�IRU�LPSOHPHQWDWLRQ�EXW�

RSWLPLVP�WKDW�WKH�FXUUHQW�5HVWRUDWLRQ�3DUWQHUVKLS�ZRXOG�EH�VXFFHVVIXO��2QH�SDUWLFLSDQW��ZKR�GLG�QRW�

FOXVWHU�ZLWK�D�IUDPH�EXW�KDG�D�ORDGLQJ�RI�����IRU�IUDPH�'��GHVFULEHG�KRZ�KH�EHOLHYHG�WKDW�WKH�

5HVWRUDWLRQ�3DUWQHUVKLS�ZRXOG�DOORZ�DJHQFLHV�WR�GHPRQVWUDWH�WKDW�WKH\�FDQ�JHW�ZRUN�GRQH��

:LWKRXW�GHJUDGLQJ�WKH�SURFHVV��,�VD\�³OHW
V�MXVW�JHW�LQ�WKHUH�DQG�JHW�LW�GRQH´«�SROLWLFV�KDYH�
UHDOO\�EHHQ�WKH�ELJJHVW�FKDOOHQJH��1RZ�KDYLQJ�VDLG�WKDW��ZH
UH�RQO\�LQWR�RXU�VHFRQG�\HDU�RI�
LPSOHPHQWDWLRQ�>ZLWK�WKH�5HVWRUDWLRQ�3DUWQHUVKLS@��6R��ZH
UH�MXVW�EHJLQQLQJ�WR�GR�
SURMHFWV«EXW�WKH�DJHQFLHV�NQRZ�KRZ�WR�JHW�ZRUN�GRQH��3����

7KLV�FRPPHQW�UHIOHFWV�WKH�SDUWLFLSDQW¶V�UHOLHI�DW�WKH�RSSRUWXQLW\�WR�JHW�ZRUN�GRQH�RQ�WKH�JURXQG

IROORZLQJ�WKH�FROODERUDWLYH�SODQQLQJ�SURFHVV�HPSOR\HG�WR�IURP�WKH�5HVWRUDWLRQ�3DUWQHUVKLS��7KH�

FRPSOHWLRQ�RI�WKH�5HVWRUDWLRQ�3ODQ�ZDV�D�VWHS�IRUZDUG�IRU�FROODERUDWLRQ�LQ�WKH�%DVLQ�DQG�SHUKDSV�DQ�

LPSRUWDQW�PRPHQW�IRU�IUDPH�'�SDUWLFLSDQWV��3DUWLFLSDQWV�ZKR�ZRUNHG�GLUHFWO\�ZLWK�WKH�5HVWRUDWLRQ�

3DUWQHUVKLS�H[HPSOLILHG�KRZ�SURMHFW�LPSOHPHQWDWLRQ�LV�DOUHDG\�FRQWULEXWLQJ�WR�LQFUHDVHG�LQYROYHPHQW�

IURP�WKH�SULYDWH�VHFWRU�LQ�6XSHUIXQG�DFWLYLWLHV��

$UHDV�RI�&RQVHQVXV�DQG�'LVVHQVXV�

:H�IRXQG�FRQVHQVXV�EHOLHIV�IRU VWDWHPHQWV�UHODWHG�WR WKH�6XSHUIXQG�VLWH DQG�FROODERUDWLRQ��

6WDWHPHQW�����³VWUDWHJLHV�WR�UHGXFH�KHDY\�PHWDOV�VKRXOG�EH�EDVHG�RQO\�RQ�WKH�EHVW�DYDLODEOH�VFLHQFH�´�

ZDV�WKH�RQO\�FRPSOHWH�FRQVHQVXV�VWDWHPHQW��ZLWK�DOO�IUDPH�]�VFRUHV IRU�WKLV�VWDWHPHQW IDOOLQJ�EHWZHHQ�

]HUR�DQG�RQH��7KH�]�VFRUH�IRU�VWDWHPHQW�����³WKH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ�´�ZDV�

QHJDWLYH�IRU�DOO�IUDPHV��LQGLFDWLQJ�WKDW�SDUWLFLSDQWV�EHOLHYHG�WKDW�WKH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�

ZHUH�QRW�XQFHUWDLQ��&RQVHQVXV�IRU�VWDWHPHQWV����	�����DORQJ�ZLWK�SDUWLFLSDQW�FRPPHQWV�LQ�LQWHUYLHZV�

WKDW FROODERUDWLYH�SURFHVVHV�ZHUH�JHQHUDOO\�IDLU��LQGLFDWH�D�FROODERUDWLYH�DQG�VFLHQFH�FHQWHUHG�

VWDNHKROGHU�QHWZRUN��$�SULPDU\�FDYHDW�WR�WKHVH�FRQVHQVXV�EHOLHIV�HPHUJHG�LQ�LQWHUYLHZV�DV�

SDUWLFLSDQWV�GLIIHUHG�LQ�KRZ�WKH\�GLVFXVVHG�WKH�QDWXUH�RI�WKH�KD]DUGRXV�ZDVWH�LVVXH�IRU�WKH�/DNH��2QH�

SDUWLFLSDQW��ZKR�FOXVWHUHG�LQ�IUDPH�$��UHIHUUHG�WR�WKH�/DNH�FRQWDPLQDWLRQ�LVVXH�DV�WKH�³����SRXQG�
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JRULOOD�LQ�WKH�URRP´�EHFDXVH�LW�LV�DQ�LVVXH�WKDW�VWDNHKROGHUV�ZRUNLQJ�RQ�WKH�6XSHUIXQG VLWH�GR�QRW�KDYH�

WKH�FDSDFLW\�WR�DGGUHVV��3����7KUHH�SDUWLFLSDQWV�LQ�IUDPH�&�H[SODLQHG�WKDW�WKH FDSDFLW\�WR�DGGUHVV�WKH�

SUREOHP�H[LVWHG�EXW�D�ODFN�RI�SROLWLFDO�ZLOO�SUHYHQWHG�DFWLRQ��,Q�FRQWUDVW��PDQ\�SDUWLFLSDQWV�ZKR�

FOXVWHUHG�LQ�IUDPHV�%�	�'�GLG�QRW�PHQWLRQ�/DNH�FRQWDPLQDWLRQ�LVVXHV�LQ�LQWHUYLHZV�DQG�LQVWHDG�

IRFXVHG�RQ�LVVXHV�LQ�RWKHU�DUHDV�RI�WKH 6XSHUIXQG�VLWH��'LVFUHSDQF\�LQ�YLHZSRLQWV�DERXW�DGGUHVVLQJ�

FRQWDPLQDWLRQ�LQ�WKH�/DNH�LV�DQ�H[DPSOH�RI�D�EDUULHU�WR�GHYHORSLQJ�VKDUHG�YLVLRQV�LQ�FROODERUDWLYH�

SURFHVVHV��

)UDPHV�$��%��	�&�ZHUH�GLYLGHG�DFURVV�D�IHZ�NH\�GLIIHUHQFHV�ZKLOH�IUDPH�'�GLIIHUHG�

FRQVLGHUDEO\��'LVVHQVXV EHOLHIV�HPHUJHG�SULPDULO\�IRU�VWDWHPHQWV�DERXW�HQYLURQPHQWDO�UHJXODWLRQV�

DQG HFRQRPLF�GHYHORSPHQW� 6WDWHPHQW���� ³GUDZLQJ�DWWHQWLRQ�WR�KHDY\�PHWDOV�SROOXWLRQ�LV�EDG�IRU�WKH�

HFRQRP\�´ DQG�VWDWHPHQW���� ³FRXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�DFFRXQWDEOH�WR�

SURWHFWLQJ�ZDWHU�TXDOLW\�´ KDG�WKH�ZLGHVW�GLVWULEXWLRQ�RI�]�VFRUHV�DFURVV�IUDPHV��LQGLFDWLQJ�YDULDWLRQ LQ�

YLHZV��)RU�VWDWHPHQW�����SDUWLFLSDQWV�JURXSHG�LQ�IUDPH�&�GLVDJUHHG�VWURQJO\��] ��������ZKLOH�IUDPH�'�

SDUWLFLSDQWV�SODFHG�WKH�VWDWHPHQW�WRZDUGV�WKH�PLGGOH�RI�WKH�VFDOH��] �������)RU�VWDWHPHQW�����IUDPH�&�

KDG�D�VWURQJ�SRVLWLYH�]�VFRUH�RI�������IUDPHV�$�	 %�ERWK�KDG�SRVLWLYH�EXW�VPDOOHU�]�VFRUHV��DQG�IUDPH�

'�KDG�D�QHJDWLYH�]�VFRUH�RI��������'LVFUHSDQFLHV�VXJJHVWV�WKDW�IXWXUH�FROODERUDWLYH�SURFHVVHV�DURXQG�

HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ�PD\�EHQHILW�IURP�HIIRUWV�WR�DUWLFXODWH�UROHV�DQG�H[SHFWDWLRQV�RI�ORFDO�

JRYHUQPHQW�LQ�HQYLURQPHQWDO�SURWHFWLRQ��7KHUH�PD\�EH�D�QHHG�WR�FRPPXQLFDWH�WKH�HFRQRPLF�EHQHILWV�

RI�PDQDJLQJ�KHDY\�PHWDOV�VLQFH�PDQ\�SDUWLFLSDQWV�EHOLHYHG�WKDW�WKH�6XSHUIXQG�SURJUDP KDV�

IDFLOLWDWHG�UDWKHU�WKDQ�KLQGHUHG�HFRQRPLF�JURZWK� DQG�\HW�IUDPH�'�SDUWLFLSDQWV�EHOLHYHG�WKDW�GUDZLQJ�

DWWHQWLRQ�WR�KHDY\�PHWDOV�ZDV�EDG�IRU�WKH�HFRQRP\��

&RQFOXVLRQ

:KLOH�UHVXOWV�LQGLFDWH�WKH�SUHVHQFH�RI�D�FROODERUDWLYH�VWDNHKROGHU�QHWZRUN LQ�WKH�&RHXU�

G¶$OHQH�5HJLRQ ± RQH�WKDW�SULRULWL]HV�ERWK�HFRQRPLF�GHYHORSPHQW�DQG�HQYLURQPHQWDO�JRDOV ± YLHZV�

DERXW�ORFDO�JRYHUQPHQW�DQG�HFRQRPLF�GHYHORSPHQW�GLVWLQJXLVKHG�WKH�IRXU�SULPDU\�LVVXH�IUDPHV� 7KH�

SHUVSHFWLYHV�WKDW�LQIRUPHG�WKH�LVVXH�IUDPHV�ZHUH�DOVR�LQIOXHQFHG�E\�GLIIHULQJ�YLHZV�DERXW�WKH�UROH�RI�

WKH�SXEOLF�LQ�HQYLURQPHQWDO�SODQQLQJ��WKH�SUHVHQFH�RI�WKH�7ULEH�LQ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��

DQG�D�GHVLUH�DPRQJ�VWDNHKROGHUV�IRU�SURMHFW�LPSOHPHQWDWLRQ��5HFRQFLOLQJ�WKHVH�GLIIHUHQFHV�LQ�

SHUVSHFWLYHV�PD\�LPSURYH�WKH�SHUFHLYHG�OHJLWLPDF\�RI�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��SDUWLFXODUO\�

IRU�VWDNHKROGHUV�QRW�GLUHFWO\�LQYROYHG�LQ�WKH�6XSHUIXQG�UHPHGLDWLRQ�RU�UHVWRUDWLRQ�DFWLYLWLHV��

2QH�ZD\�WR�LPSURYH�WKH�SHUFHLYHG�OHJLWLPDF\�RI�FROODERUDWLYH�SODQQLQJ�SURFHVVHV LV�E\�

IRFXVLQJ RQ WKH�SUXGHQW�SXEOLF�PRGHO��7KH�PRGHO�LV�FKDUDFWHUL]HG�E\�D�UHFLSURFDO�NQRZOHGJH�

H[FKDQJH�EHWZHHQ�VFLHQWLILF�H[SHUWV�DQG�RIILFLDOV��VWDNHKROGHU�JURXSV��DQG�WKH�SXEOLF��:HEOHU 	�
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7XOHU�������� /RFDO�FLWL]HQV�RIWHQ�EHFRPH�GLVHQIUDQFKLVHG�E\�ORQJ�DQG�VORZ�SURFHVVHV�WKDW�DIIRUG�WRR�

IHZ�WDQJLEOH�LPSURYHPHQWV��*UHJRU\�	�6DWWHUILHOG���������)UXVWUDWLRQ�DW�D�ODFN�RI�LQWHUYHQWLRQ�KDV�

EHHQ�REVHUYHG�LQ�RWKHU�FRPPXQLWLHV�ZLWK�ORQJ�WHUP�LQYROYHPHQW�LQ WKH�6XSHUIXQG�SURJUDP��+RRYHU��

������ ,Q�WKH�&RHXU�G¶$OHQH�UHJLRQ��WUDQVSDUHQW�FRPPXQLFDWLRQ�LV�LPSRUWDQW�IRU�LPSURYLQJ�SXEOLF

LQYROYHPHQW�LQ�WKH�6XSHUIXQG�SURJUDP��7KH�5HVWRUDWLRQ�3DUWQHUVKLS��WKURXJK�LWV�IRFXV�RQ�SURMHFW�

LPSOHPHQWDWLRQ�PD\�HQFRXUDJH�LQFUHDVHG FRPPXQLW\�LQYROYHPHQW�LQ�FROODERUDWLYH�SODQQLQJ�SURFHVV��

2QH�LQGLFDWLRQ�WKDW�WKH�5HVWRUDWLRQ�3DUWQHUVKLS�LV�HQFRXUDJLQJ�PRUH�FRPPXQLW\�LQYROYHPHQW�LV�WKH�

SUHVHQFH�RI�IUDPH�'��3DUWLFLSDQWV�LQ�IUDPH�'�SULPDULO\�KDG�DIILOLDWLRQV�ZLWK�LQGXVWULHV��WKHVH�

SDUWLFLSDQWV�GHVFULEHG�KRZ�FRQWULEXWLQJ�WR�UHVWRUDWLRQ�SURMHFWV�PRWLYDWHG�WKHP�WR�SDUWLFLSDQWV�LQ�

HQYLURQPHQWDO�UHVWRUDWLRQ�SURMHFWV��

7KH�&RHXU�G¶$OHQH�7ULEH¶V�OHJDO�DXWKRULW\�WR�LQIOXHQFH�GHFLVLRQ�PDNLQJ�DW�WKH�6XSHUIXQG�VLWH�

KDV�D�XQLTXH�LQIOXHQFH�RQ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��3ULRU�WR�GDWD�FROOHFWLRQ�IRU�WKLV�VWXG\��WKH�

7ULEH�EDFNHG�RXW�RI�WKH�/DNH�0DQDJHPHQW�3ODQ��-DFNVRQ���������(YHQ�SULRU�WR�WKLV�ZLWKGUDZDO��WKH�

7ULEH�KDV�FKDOOHQJHG�GHFLVLRQV�DERXW�6XSHUIXQG�VLWH�PDQDJHPHQW��)RU�LQVWDQFH��WR�JDLQ�PRUH�FRQWURO�

RYHU�/DNH�UHVRXUFHV�DQG�D�VWURQJHU�SRVLWLRQ�DW�WKH�QHJRWLDWLQJ�WDEOH��WKH�7ULEH�WXUQHG�WR�WKH�OHJDO�

V\VWHP�WR�JDLQ�FRQWURO�RI�WKH�EHGV�DQG�EDQNV�RI�QDYLJDEOH�ZDWHUZD\V��%ODGHV���������$�FKDOOHQJH IRU�

1DWLYH�1DWLRQV¶�JRYHUQPHQWV�LV�WKDW�PDLQWDLQLQJ�³VHSDUDWHQHVV´�DV�VRYHUHLJQ�QDWLRQV�UHTXLUHV�

³PDLQWDLQLQJ�D�GLIIHUHQFH�WKDW�LV�UHFRJQL]DEOH�DQG�DFFHSWDEOH�WR�ERWK�WKH�GRPLQDQW�FXOWXUH�DQG�LWV�

LQVWLWXWLRQV�DQG�WULEDO�FLWL]HQV�ZLWKLQ�WKH�PLQRULW\�FXOWXUH´��5DQFR�	�6XDJHH��������S������� ,Q�WKLV�

VWXG\��EHOLHIV�H[SUHVVHG�E\�SDUWLFLSDQWV�DIILOLDWHG�ZLWK�WKH�7ULEH�GHPRQVWUDWH�D�GHVLUH�WR�EDODQFH�

LQFUHDVHG�HQYLURQPHQWDO�SURWHFWLRQ�ZLWK�UHFRJQLWLRQ�RI�WKH�LPSRUWDQFH�RI�ORFDO�FROODERUDWLRQ�

6WXG\�SDUWLFLSDQWV�ZKR�ZHUH�GLUHFWO\�LQYROYHG�LQ�LPSOHPHQWLQJ�UHPHGLDO DFWLRQV�WKURXJK�

%(,3&�RU�WKH�5HVWRUDWLRQ�3DUWQHUVKLS GHVFULEHG�D�FROODERUDWLYH�SURFHVV WKDW�ZDV�IDLU�DQG�GHSHQGHQW�

RQ�D�VFLHQFH�FHQWHUHG�VWDNHKROGHU�QHWZRUN��7KH�FROODERUDWLRQ FORVHO\ UHIOHFWV ZKDW 7XOHU�DQG�:HEOHU�

������ DV�D�³VFLHQFH�FHQWHUHG�VWDNHKROGHU�FRQVXOWDWLRQ´�W\SRORJ\��ZKHUH�VWDNHKROGHUV�VKDUH�D ³KLJK�

GHJUHH�RI�VFLHQWLILF�FRQVHQVXV�DERXW�WKH�UHOHYDQW�SROLF\�LVVXH�DQG�WKH\�EHOLHYH�WKDW�WKH�JRYHUQPHQW�LV�

FRPPLWWHG�WR�WKH�SURFHVV´��S��������7KH�GHVLUHG�JRDOV�RI�WKH�SURFHVV�DUH�RIWHQ�DVVXPHG�WR�EH�DJUHHG�

XSRQ�E\�SODQQHUV�DQG�SDUWLFLSDQWV��KRZHYHU��YDULDWLRQ�LQ�SHUVSHFWLYHV�FDQ�JR XQGHWHFWHG��:HEOHU�HW�DO��

�������:KLOH�VFLHQFH�FHQWHUHG�GHFLVLRQ�PDNLQJ SURYLGHV DQ�HIIHFWLYH�ZD\�WR�PDLQWDLQ�WUXVWLQJ�

UHODWLRQVKLSV EHWZHHQ�SULPDU\�DJHQFLHV�DQG�RUJDQL]DWLRQV� WKH\ PD\�EH�LQDGHTXDWH�IRU�SURPRWLQJ�D�

SUXGHQW�SXEOLF�PRGHO� 3LGJHRQ��������DUJXHG�WKDW�EDODQFLQJ�EHVW�DYDLODEOH�VFLHQFH�MXGJHPHQWV�DQG�

HYLGHQFH�ZLWK�DVSHFWV�RI�HWKLFDO�RU�RWKHU�YDOXHV�RQ�WKH�RWKHU�KDQG��LV�D�NH\�FKDOOHQJH�LQ�GHPRFUDWLF�
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VRFLHWLHV� ,Q�WKLV�VWXG\��IRXU�FOHDU�LVVXH�IUDPHV�ZHUH�LGHQWLILHG��5HFRJQL]LQJ�WKH�GLIIHUHQFHV�EHWZHHQ�

WKHVH�IUDPHV�FDQ�LPSURYH�FROODERUDWLYH�SODQQLQJ�SURFHVVHV��

'HVLJQLQJ FROODERUDWLYH�SODQQLQJ�SURFHVVHV�ZKHUH GLVWLQFW�SHUVSHFWLYHV DUH�LQWHJUDWHG LQWR�

FRKHUHQW IUDPHZRUNV�LV�FULWLFDO IRU�EXLOGLQJ�WUXVW�DQG�EDODQFLQJ�SRZHU �&DQQRQ��������+RRYHU��������

1DJLVHWW\�HW�DO���������9LUDSRQJVH�HW�DO��������� .H\�FKDOOHQJHV IRU�LPSOHPHQWLQJ�PRUH FROODERUDWLYH

DSSURDFKHV�WR�WKH�6XSHUIXQG SURJUDP�LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ�LQFOXGH�UHFRQFLOLQJ�GLIIHULQJ�

SHUVSHFWLYHV�DERXW�IXWXUH�UHPHGLDO DFWLRQV�IRU�WKH�/DNH��)RU�PDQ\��IUXVWUDWLRQV�LQ�ORQJ�DQG�

EXUHDXFUDWLF�SURFHVVHV�KDYH�EHHQ�WHPSHUHG�E\�WKH�LQLWLDO�URXQG�RI�SURMHFW�LPSOHPHQWDWLRQ�VHW�IRUWK�E\�

WKURXJK�WKH�5HVWRUDWLRQ�3DUWQHUVKLS��7KH�UHVXOWV�IURP�WKLV�VWXG\�VKRXOG�DGYDQFH�HIIRUWV�WR�GHYHORS�D�

VLWH�VSHFLILF�IUDPHZRUN�IRU�FROODERUDWLRQ�LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ�VLPLODU�LQ�FRQFHSW�WR�WKH�

IUDPHZRUN�GHVFULEHG�LQ�$SLW]�HW�DO����������3ULPDU\�GLIIHUHQFHV�EHWZHHQ�IUDPHV�SURYLGH�D�VWDUWLQJ�

SRLQW�IRU�GHYHORSLQJ�D�XQLI\LQJ�FRQFHSWXDO�PRGHO� )RU�LQVWDQFH��

,GHQWLI\LQJ�SULPDU\�LVVXH�IUDPHV LV�DQ�LPSRUWDQW�VWHS�LQ�LPSURYLQJ�WKH�SHUFHLYHG�OHJLWLPDF\�

RI�FROODERUDWLYH�SODQQLQJ�SURFHVVHV� $IWHU�LVVXHV�IUDPHV�DUH�LGHQWLILHG��WKH\�FDQ�EH�XVHG�WR�

GHPRQVWUDWH�ZKHUH�DQG�KRZ�SRZHU�DV\PPHWULHV�DQG�D�ODFN�RI�WUXVW GHJUDGH�SHUFHSWLRQV�RI�

FROODERUDWLYH�SURFHVVHV� +RZHYHU��GLVWLQJXLVKLQJ VWDNHKROGHU�SULRULWLHV�DQG�YDOXHV�FDQ�EH�UHVRXUFH�

LQWHQVLYH�DQG�FKDOOHQJLQJ� $IWHU�DQ�LQLWLDO�WUDLQLQJ�SHULRG��4�FDQ�EH�HPSOR\HG�TXLFNO\�DQG�UHIOH[LYHO\��

DW�OLWWOH�EXUGHQ�WR�WKH�VWDNHKROGHUV�LQYROYHG��WKH�DSSURDFK�RIIHUV�D�SURPLVLQJ WRRO�IRU�HYDOXDWLQJ�VKLIWV�

LQ�SULRULWLHV DQG�YDOXHV�RYHU�WLPH��6WDNHKROGHUV�LQYROYHG�LQ�OHDGLQJ�FROODERUDWLYH�SODQQLQJ�SURFHVVHV�

VKRXOG�FRQWLQXH�WR�HPSKDVL]H LQWHUFRQQHFWHG�YDOXHV�DFURVV�LVVXHV�DUHDV�DQG�SURYLGH WDQJLEOH�DFWLRQV�

WKDW�LQGLYLGXDOV�FDQ�SUDFWLFH��
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/LWHUDWXUH�&LWHG

$GDPV��$��(���6KULYHU��7��(���6DYLOOH��$���	�:HEE��*����������)RUW\�\HDUV�RQ�WKH�IHQFHOLQH��

&RPPXQLW\��PHPRU\��DQG�FKURQLF�FRQWDPLQDWLRQ��(QYLURQPHQWDO�6RFLRORJ\�����������±����

$GGDPV��+���	�3URRSV��-��/����������6RFLDO�GLVFRXUVH�DQG�HQYLURQPHQWDO�SROLF\��$Q�DSSOLFDWLRQ�RI�4�

PHWKRGRORJ\��1RUWKDPSWRQ��0DVVDFKXVHWWV��(GZDUG�(OJDU�3XEOLVKLQJ�

$SLW]��6��(���)LW]SDWULFN��$� *���0F1DOO\��$���+DUULVRQ��'���&RXJKOLQ��&���	�(GZDUGV��'��$����������

6WDNHKROGHU�YDOXH�OLQNHG�VXVWDLQDELOLW\�DVVHVVPHQW��(YDOXDWLQJ�UHPHGLDO�DOWHUQDWLYHV�IRU�WKH�

3RUWODQG�+DUERU�6XSHUIXQG�6LWH��3RUWODQG��2UHJRQ��86$��,QWHJUDWHG�(QYLURQPHQWDO�

$VVHVVPHQW�DQG�0DQDJHPHQW�����������±���

$UTXHWWH��0���&ROH��0���&RRN��.���/D)UDQFH��%���3HWHUV��0���5DQVRP��-���6DUJHQW��(���6PRNH��9���	�

6WDLUV��$����������+ROLVWLF�ULVN�EDVHG�HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ��$�1DWLYH�SHUVSHFWLYH��

(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV����������±����

$VDK��6��7���%HQJVWRQ��'��1���:HQGW��.���	�1HOVRQ��.��&����������'LDJQRVWLF�UHIUDPLQJ�RI�LQWUDFWDEOH�

HQYLURQPHQWDO�SUREOHPV��&DVH�RI�D�FRQWHVWHG�PXOWLSDUW\�SXEOLF�ODQG�XVH�FRQIOLFW��-RXUQDO�RI�

(QYLURQPHQWDO�0DQDJHPHQW����������±�����

$WDUL��'��2���/XJLQDDK��,���	�%D[WHU��-����������³7KLV�LV�WKH�PHVV�WKDW�ZH�DUH�OLYLQJ�LQ´��5HVLGHQWV�

HYHU\GD\�OLIH�H[SHULHQFHV�RI�OLYLQJ�LQ�D�VWLJPDWL]HG�FRPPXQLW\��*HR-RXUQDO������������±����

%DURQL��0����������6XSHUIXQG�5HIRUP�RQ�WKH�+RUL]RQ��$PHULFDQ�%DU�$VVRFLDWLRQ��$YDLODEOH�DW��

KWWSV���ZZZ�DPHULFDQEDU�RUJ�JURXSV�OLWLJDWLRQ�FRPPLWWHHV�HQYLURQPHQWDO�

HQHUJ\�DUWLFOHV������ZLQWHU�����VXSHUIXQG�UHIRUP�RQ�WKH�KRUL]RQ�

%HQLJKDXV��&���	�%OHLFKHU��$����������1HLWKHU�ULVN\�WHFKQRORJ\�QRU�UHQHZDEOH�HOHFWULFLW\��&RQWHVWHG�

IUDPHV�LQ�WKH�GHYHORSPHQW�RI�JHRWKHUPDO�HQHUJ\�LQ�*HUPDQ\��(QHUJ\�5HVHDUFK�	�6RFLDO�

6FLHQFH��������±���

%HQVRQ��(���������-XQH������$�GDQJHURXV�FRFNWDLO�WKUHDWHQV�WKH�JHP�RI�1RUWK�,GDKR��+LJK�&RXQWU\�

1HZV��KWWSV���ZZZ�KFQ�RUJ�LVVXHV�������SROOXWLRQ�D�GDQJHURXV�FRFNWDLO�WKUHDWHQV�WKH�JHP�

RI�QRUWK�LGDKR
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%ODGHV��(����������8VLQJ�WKH�OHJDO�V\VWHP�WR�JDLQ�FRQWURO�RI�QDWXUDO�UHVRXUFHV�RQ�WULEDO�ODQGV��/HVVRQV�

IURP�WKH�FRQIHGHUDWHG�6DOLVK�DQG�.RRWHQDL�WULEHV�DQG�WKH�&RHXU�G¶$OHQH�7ULEH��,GDKR�/��5HY���

��������

%URZQ��6��5����������4�0HWKRGRORJ\�DQG�TXDOLWDWLYH�UHVHDUFK��4XDOLWDWLYH�+HDOWK�5HVHDUFK��������

���±�����

%URZQ��6��5����������4�PHWKRGRORJ\�LQ�UHVHDUFK�RQ�SROLWLFDO�GHFLVLRQ�PDNLQJ��,Q�2[IRUG�5HVHDUFK�

(QF\FORSHGLD�RI�3ROLWLFV�

%XLMV��$��(���$UWV��%��-���(ODQGV��%��+���	�/HQJNHHN��-����������%H\RQG�HQYLURQPHQWDO�IUDPHV��7KH�

VRFLDO�UHSUHVHQWDWLRQ�DQG�FXOWXUDO�UHVRQDQFH�RI�QDWXUH�LQ�FRQIOLFWV�RYHU�D�'XWFK�ZRRGODQG��

*HRIRUXP������������±����

%XUQV��3���&RU\��'��&���	�5DKPDQ��7����������(QYLURQPHQWDO�MXVWLFH�DQG�WKH�6XSHUIXQG�3URJUDP�LQ�

WKH�8QLWHG�6WDWHV� $YDLODEOH�DW�6651��KWWS���G[�GRL�RUJ���������VVUQ��������

&DQQRQ��-��=����������$GDSWLYH�PDQDJHPHQW�LQ�6XSHUIXQG��WKLQNLQJ�OLNH�D�FRQWDPLQDWHG�VLWH��1HZ�

<RUN�8QLYHUVLW\�(QYLURQPHQWDO�/DZ�-RXUQDO������������±����

&DVK��'���&ODUN��:��&���$OFRFN� )���'LFNVRQ��1��0���(FNOH\��1���	�-lJHU��-����������6DOLHQFH��

FUHGLELOLW\��OHJLWLPDF\�DQG�ERXQGDULHV��/LQNLQJ�UHVHDUFK��DVVHVVPHQW�DQG�GHFLVLRQ�PDNLQJ��

$YDLODEOH�DW�6651��KWWS���SDSHUV�VVUQ�FRP�VRO��SDSHUV�FIP"DEVWUDFWBLG ������

&KULVWHQVHQ��.����������%H\RQG�VXSHUIXQG��+RZ�IRXU�FRPPXQLWLHV PDUNHW�RXWGRRU�UHFUHDWLRQ�WR�

RYHUFRPH�VWLJPD� *UDGXDWH�7KHVHV�	�1RQ�7KHVHV�����

KWWSV���GLJLWDOFRPPRQV�PWHFK�HGX�JUDGBUVFK���

&ODUN��7����������$�FRPSDULVRQ�RI�7ULEDO�VRYHUHLJQW\��VHOI�GHWHUPLQDWLRQ��DQG�HQYLURQPHQWDO�MXVWLFH�

DW�WKH�(3$¶V�2QRQGDJD�/DNH�DQG�7DU�&UHHN�6XSHUIXQG VLWHV� &81< $FDGHPLF :RUNV�

KWWSV���DFDGHPLFZRUNV�FXQ\�HGX�JFBHWGV�����

&RORFRXVLV��&��5����������³,W�:DV�7RXULVP�5HSHOOHQW��7KDW¶V�:KDW�:H�:HUH�6SUD\LQJ´��1DWXUDO�

DPHQLWLHV��HQYLURQPHQWDO�VWLJPD��DQG�UHGHYHORSPHQW�LQ�D�SRVWLQGXVWULDO�PLOO�WRZQ��

6RFLRORJLFDO�)RUXP������������±�����-6725�
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&RUQHOLVVHQ��-��3���	�:HUQHU��0��'����������3XWWLQJ�IUDPLQJ�LQ�SHUVSHFWLYH��$�UHYLHZ�RI�IUDPLQJ�DQG�

IUDPH�DQDO\VLV�DFURVV�WKH�PDQDJHPHQW DQG�RUJDQL]DWLRQDO�OLWHUDWXUH��$FDGHP\�RI�0DQDJHPHQW�

$QQDOV�����������±����

'DOH\��'��0���	�/D\WRQ��'��)����������3ROLF\�LPSOHPHQWDWLRQ�DQG�WKH�(QYLURQPHQWDO�3URWHFWLRQ�

$JHQF\��:KDW�IDFWRUV�LQIOXHQFH�UHPHGLDWLRQ�DW�6XSHUIXQG�6LWHV"�3ROLF\�6WXGLHV�-RXUQDO�

����������±�����

(GHOVWHLQ��0��5����������&RQWDPLQDWHG�FRPPXQLWLHV��7KH�VRFLDO�DQG�SV\FKRORJLFDO�LPSDFWV�RI�

UHVLGHQWLDO�WR[LF�H[SRVXUH�:HVWYLHZ�3UHVV�

(OOLV��'��(���	�+DGOH\��3��:����������6XVWDLQDEOH�UHPHGLDWLRQ�ZKLWH�SDSHU�LQWHJUDWLQJ�VXVWDLQDEOH�

SULQFLSOHV��SUDFWLFHV��DQG�PHWULFV�LQWR�UHPHGLDWLRQ�SUDFWLFHV ��±�����>:KLWH�3DSHU@��8�6��

6XVWDLQDEOH�5HPHGLDWLRQ�)RUXP�

(QWPDQ��5��0����������)UDPLQJ�ELDV��0HGLD�LQ�WKH�GLVWULEXWLRQ�RI�SRZHU��-RXUQDO�RI�&RPPXQLFDWLRQ��

����������±����

)ROH\��5��:���:LHN��$���.D\��%���	�5XVKIRUWK��5����������,GHDO�DQG�UHDOLW\�RI�PXOWL�VWDNHKROGHU�

FROODERUDWLRQ�RQ�VXVWDLQDELOLW\�SUREOHPV��$�FDVH�VWXG\�RQ�D�ODUJH�VFDOH�LQGXVWULDO�

FRQWDPLQDWLRQ�LQ�3KRHQL[��$UL]RQD��6XVWDLQDELOLW\�6FLHQFH������������±����

)UDQFRYLFK��(����������$V�/DNH�&RHXU�G¶$OHQH�JHWV�VLFNHU��,GDKR�JRYHUQRU�RUGHUV�UHYLHZ�RI�GDWD��7KH�

6SRNHVPDQ�5HYLHZ��KWWSV���ZZZ�VSRNHVPDQ�FRP�VWRULHV������QRY����DV�ODNH�FRHXU�GDOHQH�

JHWV�VLFNHU�LGDKR�JRYHUQRU�RU�

)UHXGHQEHUJ��1���3DVWRU��0���	�,VUDHO��%����������6WUHQJWKHQLQJ�FRPPXQLW\�FDSDFLW\�WR�SDUWLFLSDWH�LQ�

PDNLQJ�GHFLVLRQV�WR�UHGXFH�GLVSURSRUWLRQDWH�HQYLURQPHQWDO�H[SRVXUHV��$PHULFDQ�-RXUQDO�RI�

3XEOLF�+HDOWK������6����6���±6����

)UH\��5���	�6WHQVJDU��(����������/DQGVFDSH�7UDYHOHG�E\�&R\RWH�DQG�&UDQH��7KH�:RUOG�RI�WKH�

6FKLWVX¶XPVK��6HDWWOH��:DVKLQJWRQ��8QLYHUVLW\�RI�:DVKLQJWRQ�3UHVV�

*UD\��%����������6WURQJ�RSSRVLWLRQ��)UDPH�EDVHG�UHVLVWDQFH�WR�FROODERUDWLRQ��-RXUQDO�RI�&RPPXQLW\�

	�$SSOLHG�6RFLDO�3V\FKRORJ\������������±����



��

*UHJRU\��5��6���	�6DWWHUILHOG��7��$����������%H\RQG�SHUFHSWLRQ��7KH�H[SHULHQFH�RI�ULVN�DQG�VWLJPD�LQ�

FRPPXQLW\�FRQWH[WV��5LVN�$QDO\VLV������������±�����

*XEULXP��-��)���+ROVWHLQ��-��$���0DUYDVWL��$��%���	�0F.LQQH\��.��'����������7KH�6$*(�KDQGERRN�RI�

LQWHUYLHZ�UHVHDUFK��7KH�FRPSOH[LW\�RI�WKH�FUDIW��6$*(�3XEOLFDWLRQV�

*XSWD��6���YDQ�+RXWYHQ��*���	�&URSSHU��0����������3D\LQJ�IRU�SHUPDQHQFH��$Q�HFRQRPLF�DQDO\VLV�RI�

(3$¶V�FOHDQXS�GHFLVLRQV�DW�6XSHUIXQG�VLWHV��7KH�5$1'�-RXUQDO�RI�(FRQRPLFV������������±

�����-6725��

+DOWHU��$���	�$FHYHGR��$����������+RZ�D�QHZ�HFRORJLFDO�DXJPHQWDWLRQ�UHPHG\�RSWLRQ�FRXOG�DGYDQFH�

6XSHUIXQG�VLWH�FORVXUHV�DW�PLQLQJ�LPSDFWHG�VLWHV��1DWXUDO�5HVRXUFHV�	�(QYLURQPHQW���������

��±���

+DUSHU��%��/���)OHWW��%���+DUULV��6���$EH\WD��&���	�.LUVFKQHU��)����������7KH�6SRNDQH�7ULEH¶V�

PXOWLSDWKZD\�VXEVLVWHQFH�H[SRVXUH�VFHQDULR�DQG�VFUHHQLQJ�OHYHO�50(��5LVN�$QDO\VLV���������

���±����

+ROLILHOG��5����������(QYLURQPHQWDO�MXVWLFH�DV�UHFRJQLWLRQ�DQG�SDUWLFLSDWLRQ�LQ�ULVN�DVVHVVPHQW��

1HJRWLDWLQJ�DQG�WUDQVODWLQJ�KHDOWK�ULVN�DW�D�VXSHUIXQG�VLWH�LQ�,QGLDQ�FRXQWU\��$QQDOV�RI�WKH�

$VVRFLDWLRQ�RI�$PHULFDQ�*HRJUDSKHUV�������������±����

+RRYHU��$��*����������6HQVHPDNLQJ��VWDNHKROGHU�GLVFRUG��DQG�ORQJ�WHUP�ULVN�FRPPXQLFDWLRQ�DW�D�86�

6XSHUIXQG�VLWH��5HYLHZV�RQ�(QYLURQPHQWDO�+HDOWK������±�������±����

,'(4����������%DVLQ�(QYLURQPHQWDO�,PSURYHPHQW�&RPPLVVLRQ��,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�

4XDOLW\��$YDLODEOH�DW��KWWSV���ZZZ�GHT�LGDKR�JRY�UHJLRQDO�RIILFHV�LVVXHV�FRHXU�

GDOHQH�EXQNHU�KLOO�VXSHUIXQG�VLWH�EDVLQ�HQYLURQPHQWDO�LPSURYHPHQW�SURMHFW�FRPPLVVLRQ�

,'(4�	�&RHXU�G¶$OHQH�7ULEH����������&RHXU�G¶$OHQH�/DNH�0DQDJHPHQW�3ODQ ��±������&RHXU�

G¶$OHQH�7ULEH�DQG�,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\��$YDLODEOH�DW��

KWWSV���ZZZ�GHT�LGDKR�JRY�PHGLD��������

BZDWHUBGDWDBUHSRUWVBVXUIDFHBZDWHUBZDWHUBERGLHVBFGDBODNHBPJPWBSODQBILQDOB�����SGI



��

-DFNVRQ��6����������&RHXU�G¶$OHQH�7ULEH�SXOOV�RXW�RI�/DNH�0DQDJHPHQW�3ODQ��6SRNDQH�3XEOLF�5DGLR��

$YDLODEOH�DW��KWWSV���ZZZ�VSRNDQHSXEOLFUDGLR�RUJ�SRVW�FRHXU�GDOHQH�WULEH�SXOOV�RXW�ODNH�

PDQDJHPHQW�SODQ

0D[ZHOO��.���.LHVVOLQJ��%���	�%XFNOH\��-����������+RZ�FOHDQ�LV�FOHDQ��$�UHYLHZ�RI�WKH�VRFLDO�VFLHQFH�

RI�HQYLURQPHQWDO�FOHDQXSV��(QYLURQPHQWDO�5HVHDUFK�/HWWHUV����������������

0XNKHUMHH��1���=DEDOD��$���+XJH��-���1\XPED��7��2���(VPDLO��%��$���	�6XWKHUODQG��:��-����������

&RPSDULVRQ�RI�WHFKQLTXHV�IRU�HOLFLWLQJ�YLHZV�DQG�MXGJHPHQWV�LQ�GHFLVLRQ�PDNLQJ��0HWKRGV�LQ�

(FRORJ\�DQG�(YROXWLRQ����������±����

1DJLVHWW\��5��0���$XWHQULHWK��'��$���6WRUH\��6��5���0DFJUHJRU��:��%���	�%URRNV��/��&����������

(QYLURQPHQWDO�KHDOWK�SHUFHSWLRQV�LQ�D�VXSHUIXQG�FRPPXQLW\��-RXUQDO�RI�(QYLURQPHQWDO�

0DQDJHPHQW��������������

1DNDPXUD��5��7���	�&KXUFK��7��:����������7DPLQJ�UHJXODWLRQ��6XSHUIXQG�DQG�WKH�FKDOOHQJH�RI�

UHJXODWRU\�UHIRUP��%URRNLQJV�,QVWLWXWLRQ�3UHVV�

1RVW��(���5REHUWVRQ��0���	�/DYH��5����������4�PHWKRG�DQG�WKH�SHUIRUPDQFH�RI�VXEMHFWLYLW\��

5HIOHFWLRQV�IURP�D�VXUYH\�RI�86�VWUHDP�UHVWRUDWLRQ�SUDFWLWLRQHUV��*HRIRUXP���������±���

1DWLRQDO�5HVHDUFK�&RXQFLO��15&�����������6XSHUIXQG�DQG�PLQLQJ�PHJDVLWHV��/HVVRQV�IURP�WKH�&RHXU�

G¶$OHQH�5LYHU�%DVLQ��:DVKLQJWRQ��'&��7KH�1DWLRQDO�$FDGHPLHV�3UHVV�

3LGJHRQ��1����������5LVN�DVVHVVPHQW��ULVN�YDOXHV�DQG�WKH�VRFLDO�VFLHQFH�SURJUDPPH��ZK\�ZH�GR�QHHG�

ULVN�SHUFHSWLRQ�UHVHDUFK� 5HOLDELOLW\�(QJLQHHULQJ�	�6\VWHP�6DIHW\� ������������

5DKP��'����������&RQWURYHUVLDO�FOHDQXS��6XSHUIXQG�DQG�WKH�LPSOHPHQWDWLRQ�RI 86�KD]DUGRXV�ZDVWH�

SROLF\��3ROLF\�6WXGLHV�-RXUQDO������������±����

5DQFR��'���	�6XDJHH��'����������7ULEDO�VRYHUHLJQW\�DQG�WKH�SUREOHP�RI�GLIIHUHQFH�LQ�HQYLURQPHQWDO�

UHJXODWLRQ��2EVHUYDWLRQV�RQ�³PHDVXUHG�VHSDUDWLVP´�LQ�,QGLDQ�&RXQWU\��$QWLSRGH������������±

����



��

5HR��1��-���:K\WH��.��3���0F*UHJRU��'���6PLWK��0��$���	�-HQNLQV��-��)����������)DFWRUV�WKDW�VXSSRUW�

,QGLJHQRXV�LQYROYHPHQW�LQ�PXOWL�DFWRU�HQYLURQPHQWDO�VWHZDUGVKLS��$OWHU1DWLYH��$Q�

,QWHUQDWLRQDO�-RXUQDO�RI�,QGLJHQRXV�3HRSOHV�����������±���

5HVWRUDWLRQ 3DUWQHUVKLS����������&RHXU�G¶$OHQH�%DVLQ�5HVWRUDWLRQ�3DUWQHUVKLS��(,6�$OWHUQDWLYH��� ��±

�����7KH�&RHXU�G¶$OHQH�%DVLQ�1DWXUDO�5HVRXUFH�7UXVWHHV��

5REELQV��3���	�.UXHJHU��5����������%H\RQG�ELDV"�7KH�SURPLVH�DQG�OLPLWV�RI�4�PHWKRG�LQ�KXPDQ�

JHRJUDSK\��7KH�3URIHVVLRQDO�*HRJUDSKHU������������±����

6DOGDQD��-����������7KH�&RGLQJ 0DQXDO�IRU�4XDOLWDWLYH�5HVHDUFKHUV��6$*(�

6DQGHUV��0����������&OHDQ�ZDWHU�LQ�,QGLDQ�&RXQWU\��7KH�ULVNV��DQG�UHZDUGV��RI�EHLQJ�WUHDWHG�LQ�WKH�

VDPH�PDQQHU�DV�D�VWDWH�

6KULYHU��7���	�.HQQHG\��'����������&RQWHVWHG�HQYLURQPHQWDO�KD]DUGV�DQG�FRPPXQLW\�FRQIOLFW�RYHU�

UHORFDWLRQ��5XUDO�6RFLRORJ\������������±�����

6WHSKHQVRQ��:����������7HFKQLTXH�RI�IDFWRU�DQDO\VLV��1DWXUH� ����������

6WHSKHQVRQ��:����������7KH�VWXG\�RI�EHKDYLRU��4�WHFKQLTXH�DQG�LWV PHWKRGRORJ\� &KLFDJR��,OOLQRLV��

8QLYHUVLW\�RI�&KLFDJR�3UHVV

7UDF\��6��-����������4XDOLWDWLYH�UHVHDUFK�PHWKRGV��&ROOHFWLQJ�HYLGHQFH��FUDIWLQJ�DQDO\VLV��

FRPPXQLFDWLQJ�LPSDFW��+RERNHQ��1-��-RKQ�:LOH\�	�6RQV�

7XOHU��6���	�:HEOHU��7����������+RZ�SUHIHUHQFHV�IRU�SXEOLF�SDUWLFLSDWLRQ�DUH�OLQNHG�WR�SHUFHSWLRQV�RI�

WKH�FRQWH[W��SUHIHUHQFHV�IRU�RXWFRPHV��DQG�LQGLYLGXDO�FKDUDFWHULVWLFV��(QYLURQPHQWDO�

0DQDJHPHQW������������±����

7XOHU��6���	�:HEOHU��7����������3URPLVHV�DQG�FKDOOHQJHV�RI�FLWL]HQ�HQJDJHPHQW�LQ�ULVN�DQG�

HQYLURQPHQWDO�GHFLVLRQ�PDNLQJ��,Q�+DQGERRN�RI�86�(QYLURQPHQWDO�3ROLF\��&KHOWHQKDP��

8QLWHG�.LQJGRP��(GZDUG�(OJDU�3XEOLVKLQJ�

86(3$���������7LWWDEDZDVHH�5LYHU�)ORRGSODLQ�VRLOV�RXWUHDFK�VWUDWHJ\�DGGHQGXP����WR�WKH�

&RPPXQLW\�,QYROYHPHQW�3ODQ�IRU�WKH�7LWWDEDZDVVHH�5LYHU��6DJLQDZ 5LYHU�DQG�%D\�6LWH��

KWWSV���VHPVSXE�HSD�JRY�ZRUN�����������SGI



��

86(3$���������6XSHUIXQG��&(5&/$�2YHUYLHZ��$YDLODEOH�DW��

KWWSV���ZZZ�HSD�JRY�VXSHUIXQG�VXSHUIXQG�FHUFOD�RYHUYLHZ

9LUDSRQJVH��$���%URRNV��6���0HWFDOI��(��&���=HGDOLV��0���*RV]��-���.OLVNH\��$���	�$OHVVD��/����������$�

VRFLDO�HFRORJLFDO�V\VWHPV�DSSURDFK�IRU�HQYLURQPHQWDO�PDQDJHPHQW��-RXUQDO�RI�

(QYLURQPHQWDO�0DQDJHPHQW���������±���

YRQ�/LQGHUQ��,���6SDOLQJHU��6���6WLIHOPDQ��0��/���6WDQHN��/��:���	�%DUWUHP��&����������(VWLPDWLQJ�

FKLOGUHQ¶V�VRLO�GXVW�LQJHVWLRQ�UDWHV�WKURXJK�UHWURVSHFWLYH�DQDO\VHV�RI�EORRG�OHDG�ELRPRQLWRULQJ�

IURP�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH�LQ�,GDKR��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV����������

�����

:DWWV��6���	�6WHQQHU��3����������'RLQJ�4�PHWKRGRORJLFDO�UHVHDUFK��7KHRU\��PHWKRG�	�LQWHUSUHWDWLRQ��

7KRXVDQG�2DNV��&$��6DJH�

:HEOHU��7���7XOHU��6���	�.UXHJHU��5����������:KDW�LV�D�JRRG�SXEOLF�SDUWLFLSDWLRQ�SURFHVV"�)LYH�

SHUVSHFWLYHV�IURP�WKH�SXEOLF��(QYLURQPHQWDO�0DQDJHPHQW������������±����

:HVWUD��/���6RVNROQH��&��/���	�6SDG\��'��:����������+XPDQ�+HDOWK�DQG�(FRORJLFDO�,QWHJULW\��(WKLFV��

/DZ�DQG�+XPDQ�5LJKWV��$ELQJGRQ��8.��5RXWOHGJH�

:XWLFK��$���&DUGHQDV��-��&���/HOH��6���3DKO�:RVWO��&���5DXVFKPD\HU��)���6FKOH\HU��&���6XKDUGLPDQ��'���

7DOOLV��+���	�=ZDUWHYHHQ��0����������2SSRUWXQLWLHV�DQG�FKDOOHQJHV�IRU�LQFOXVLYHO\�IUDPLQJ�

ZDWHU�UHVHDUFK��5HWKLQNLQJ�(QYLURQPHQWDOLVP��/LQNLQJ�-XVWLFH��6XVWDLQDELOLW\��DQG�'LYHUVLW\��

��������

=DEDOD��$����������TPHWKRG��$�SDFNDJH�WR�H[SORUH�KXPDQ�SHUVSHFWLYHV�XVLQJ�4�PHWKRGRORJ\�



��

��

7DEOHV

7DEOH���� 4�VWDWHPHQWV�DQG�VRXUFHV�ZLWK�WKHLU�]�VFRUHV�DQG�UDQNLQJ�IRU�HDFK�IDFWRU�RU�IUDPH��1HJDWLYH�VFRUHV�UHSUHVHQW�GLVDJUHHPHQW�ZKLOH�
SRVLWLYH�VFRUHV�GHQRWH�DJUHHPHQW��6WDWHPHQW�QXPEHUV�DUH�EDVHG�RQ�4�VRUW�RUGHULQJ��)DFWRU�UDQNLQJV�UHSUHVHQW�WKH�4�VRUW�YDOXH�WKDW�D�SDUWLFLSDQW�
ZKR�ORDGHG������RQ�WKH�IDFWRU�ZRXOG�K\SRWKHWLFDOO\�VFRUH�

)UDPH

� 6WDWHPHQW $ % & '
(FRQRPLF ǌͲƐĐŽƌĞƐ�;ĨĂĐƚŽƌ�ƌĂŶŬŝŶŐͿ

� (FRQRPLF�FRQGLWLRQV�DUH�LPSURYLQJ
���������� �������� �������� ��������

� &XUUHQW�OHYHOV�RI�HFRQRPLF�JURZWK�DUH�VXVWDLQDEOH
���������� ��������� ��������� ��������

� 5DLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK ���������� ���������� ���������� ��������

�� 'HFLVLRQV�WKDW�SURPRWH�FOLPDWH�UHVLOLHQF\�PDNH HFRQRPLF�VHQVH �������� �������� �������� ����������

�� 0LQLQJ�DQG�WLPEHU�LQGXVWU\�MREV�DUH�WKH�EDFNERQH�RI�WKH�HFRQRP\ ���������� ��������� ���������� ��������

(QYLURQPHQWDO

� ,PSURYLQJ�ZDWHU�TXDOLW\�UHTXLUHV�LQGLYLGXDO�EHKDYLRU�FKDQJHV �������� �������� �������� ����������

�
&RQVHUYDWLRQ�GLVWULFWV�WKDW�OHY\�ORFDO�IHHV�IRU�HQYLURQPHQWDO�SURWHFWLRQ�ZRXOG�
VWUHQJWKHQ�HQIRUFHPHQW�RI�ZDWHU�TXDOLW\�VWDQGDUGV �������� ���������� �������� ����������

� (QYLURQPHQWDO�SURWHFWLRQ�HIIRUWV�VKRXOG�FRQVLGHU�FOLPDWH�UHVLOLHQF\ �������� �������� ������� ��������

�� 1XWULHQW�UHGXFWLRQ�VWUDWHJLHV�QHHG�WR�EH�LPSOHPHQWHG�WR�SURWHFW�ZDWHU�TXDOLW\ �������� �������� �������� ��������

��
&RXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�DFFRXQWDEOH�WR�SURWHFWLQJ�
ZDWHU�TXDOLW\ �������� �������� �������� ����������

�� 2YHU�WKH�SDVW�GHFDGH��ZDWHU�TXDOLW\�KDV�LPSURYHG ��������� �������� ������� ����������

�� 7KH�6WDWH�RI�,GDKR�VKRXOG�GR�PRUH�WR�UHJXODWH�ZDWHU�TXDOLW\ �������� ��������� �������� ��������

��
7HQVLRQ�EHWZHHQ�VWDNHKROGHU�JURXSV�OLPLWV�WKH�HIIHFWLYHQHVV�RI�FXUUHQW�
HQYLURQPHQWDO�PDQDJHPHQW�HIIRUWV ����� �������� ���������� ��������

��
(QYLURQPHQWDO�PRQLWRULQJ�HIIRUWV�FRQGXFWHG�E\�WKH�&RHXU�G
$OHQH�7ULEH�DQG�WKH�
6WDWH�RI�,GDKR�DUH�QHHGHG�WR�SURWHFW�ZDWHU�TXDOLW\ �������� �������� �������� ��������

�� /RFDO�OHDGHUV�DJUHH�RQ�DSSURDFKHV�WR�PDQDJH�KHDY\�PHWDO�FRQWDPLQDWLRQ ���������� ���������� ��������� ����������

+XPDQ +HDOWK DQG�+HDY\�0HWDOV



��

��

� D7KH�SXEOLF�LV�ZHOO�LQIRUPHG�DERXW�WKH�KHDOWK�HIIHFWV�RI�KHDY\�PHWDOV ���������� ��������� ���������� ��������

�� 7KH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ ���������� ��������� ���������� ����������

��
3URWHFWLQJ�KXPDQ�KHDOWK�DQG�VDIHW\�LV�WKH�SULPDU\�UHDVRQ�IRU�PDQDJLQJ�KHDY\�
PHWDOV �������� �������� �������� ��������

��
E$FWLRQV�WR�UHGXFH�KHDY\�PHWDOV�VKRXOG�EH�EDVHG�RQO\�RQ�WKH�EHVW�DYDLODEOH�
VFLHQFH �������� �������� �������� �����

�� &XOWXUDO�DQG�VSLULWXDO�KHDOWK�DUH�WLJKWO\�OLQNHG�WR�HFRV\VWHP�KHDOWK �������� ��������� ���������� ���������

6XSHUIXQG�6LWH

� /LPLWDWLRQV�RQ�KRZ�6XSHUIXQG��&(5&/$��IXQGV�FDQ�EH�XVHG�DUH�WRR�UHVWULFWLYH �������� ���������� �������� ��������

�� 6LWH�ZLGH�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�VKRXOG�EH�SULRULWL]HG �������� ������� �������� ��������

�� 7KH�UHPHGLDWLRQ�RI�UHVLGHQWLDO�DUHDV�ZLWKLQ�WKH�6XSHUIXQG�VLWH�LV�D�VXFFHVV�VWRU\ �������� �������� �������� ��������

�� &XUUHQW�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�DUH�LQHIIHFWLYH �������� ���������� ���������� ����������

7UDGHRIIV�

� 7UDGHRIIV�EHWZHHQ�SXEOLF�KHDOWK�DQG�HFRQRPLF�JDLQV�DUH�VRPHWLPHV�QHFHVVDU\ ���������� ��������� �������� ����������

�� *RRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�HFRQRPLF�JURZWK �������� �������� �������� ��������

�� 7KH�6XSHUIXQG�VLWH�GHVLJQDWLRQ�KLQGHUV�HFRQRPLF�JURZWK ������� ���������� ���������� ����������

�� 'UDZLQJ�DWWHQWLRQ�WR�KHDY\�PHWDOV�SROOXWLRQ�LV�EDG�IRU�WKH�HFRQRP\ ���������� ���������� ���������� ��������

�� )HGHUDO�HQYLURQPHQWDO�UHJXODWLRQV�DUH�WRR�UHVWULFWLYH�RI�ORFDO�HFRQRPLF�JURZWK ���������� ���������� ���������� ���������

�� 0DQDJLQJ�KHDY\�PHWDO�FRQWDPLQDWLRQ�LV�HVVHQWLDO�IRU�VXVWDLQHG�HFRQRPLF�JURZWK �������� ���������� �������� ����������
1RWHV�
%ROGHG�]�VFRUHV ZHUH�GLVWLQJXLVKLQJ�IRU�WKH�IUDPH�
D 6WDWHPHQW�ZDV�GLVWLQJXLVKLQJ�IRU�DOO�IUDPHV
E�6WDWHPHQW�LQ�FRQVHQVXV��LQGLFDWLQJ�QR�FRPSDULVRQV�EHWZHHQ�IUDPH�]�VFRUHV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW��



��

7DEOH���� 2YHUYLHZ�RI�VWXG\�SDUWLFLSDQWV��Q ���

&KDUDFWHULVWLF ���)UHT�
6H[

:RPHQ ��������
0HQ ��������

6XE�*URXS
&RPPXQLW\�'HYHORSPHQWD �������
)HGHUDO� ������
1RQ�3URILW� �������
6WDWH� �������
7LPEHU�DQG�0LQLQJ� ������
7ULEH �������
8QLYHUVLW\� �������

1RWH� VXE�JURXS�EDVHG�RQ�WKH�SDUWLFLSDQW¶V�SULPDU\�UROH��
D&RPPXQLW\�GHYHORSPHQW�LQFOXGHV�SDUWLFLSDQWV�ZKR�ZRUNHG�LQ�UHDO�HVWDWH��ZLWK�ORFDO�FKDPEHU�RI�
FRPPHUFH��DQG�VPDOO�EXVLQHVV�RZQHUV��

7DEOH���� 'HVFULSWLRQV�RI�FRPSDUDWLYH�VWDWHPHQW�FDWHJRULHV

&RPSDUDWLYH�6WDWHPHQWV�&DWHJRU\ 'HVFULSWLRQ
'LVWLQJXLVKLQJ�6WDWHPHQW 6WDWHPHQWV�WKDW�VFRUHV�DUH�VWDWLVWLFDOO\�XQLTXH�

IRU�D�VSHFLILF�IDFWRU
&RQVHQVXV�6WDWHPHQW 6WDWHPHQW�WKDW�GR�QRW�GLIIHU�VWDWLVWLFDOO\�EHWZHHQ�

IDFWRUV
1RQ�'LVWLQJXLVKLQJ�6WDWHPHQW 2QH�RU�PRUH�SDLUV�VWDWLVWLFDOO\�GLIIHU��EXW�QR�

SDLUV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�DOO�RWKHU�IUDPHV�
IRU�WKH�VWDWHPHQW��

1RWH� &RPSDULVRQV�DUH�EDVHG�RQ�FRUUHODWLRQV�EHWZHHQ�VWDWHPHQW�]�VFRUHV��



��

7DEOH���� /RDGLQJ�VFRUHV�RI�HDFK�SDUWLFLSDQW�RQ�WKH�IRXU�IUDPHV��VRUWHG�E\�VXE�JURXSLQJ

,VVXH IUDPHV ORDGLQJV

$ % & '

&RPPXQLW\�'HYHORSPHQW
3� ���� ���� Ϭ͘ϰϳ ͲϬ͘ϭϯ
3� ���� ���� Ϭ͘ϳϰ ͲϬ͘Ϯϴ
3�� ���� ���� Ϭ͘ϳϬ Ϭ͘ϯϭ
3��
 ���� ���� Ϭ͘ϯϰ Ϭ͘Ϭϱ
3�� ���� ���� Ϭ͘ϭϬ Ϭ͘Ϭϭ
3�� ���� ���� Ϭ͘ϱϲ ͲϬ͘ϭϵ
3��
 ���� ���� ͲϬ͘ϭϬ Ϭ͘ϳϳ
)HGHUDO
3� ���� ���� Ϭ͘ϬϮ Ϭ͘Ϭϯ
3��
 ���� ���� Ϭ͘ϮϮ Ϭ͘ϬϮ
1RQ�SURILW
3� ���� ���� Ϭ͘ϰϳ ͲϬ͘Ϯϰ
3�� ���� ���� Ϭ͘ϮϬ ͲϬ͘Ϭϴ
3��
 ���� ���� Ϭ͘ϭϯ ͲϬ͘ϭϯ
6WDWH
3� ����� ���� Ϭ͘ϯϯ Ϭ͘ϯϯ
3� ���� ���� Ϭ͘ϭϲ Ϭ͘ϯϯ
3� ���� ���� Ϭ͘ϯϮ ͲϬ͘ϯϳ
3� ���� ���� Ϭ͘ϭϱ Ϭ͘ϭϳ
3�� ���� ���� Ϭ͘ϮϬ Ϭ͘ϭϮ
3�� ���� ���� Ϭ͘ϰϭ Ϭ͘ϬϬ
3�� ���� ���� Ϭ͘Ϭϴ Ϭ͘ϰϲ
7LPEHU�DQG�0LQLQJ
3�� ����� ���� ͲϬ͘ϭϰ Ϭ͘ϱϭ
3��
 ����� ���� Ϭ͘Ϭϳ Ϭ͘ϰϳ
7ULEH
3�� ���� ���� Ϭ͘ϲϭ Ϭ͘Ϯϳ
3�� ���� ���� Ϭ͘ϳϲ ͲϬ͘ϭϬ
3�� ���� ���� Ϭ͘ϰϮ Ϭ͘Ϭϰ
8QLYHUVLW\
3��
 ���� ���� Ϭ͘ϯϰ Ϭ͘Ϯϴ
3� ���� ���� Ϭ͘ϭϭ Ϭ͘ϭϴ
3�� ���� ���� Ϭ͘ϳϲ ͲϬ͘Ϭϱ
3�� ���� ���� Ϭ͘ϯϴ ͲϬ͘ϬϮ
9DULDQFH�([SODLQHG ���� ��� ��� ��

1RWH� 3DUWLFLSDQW�FOXVWHUV�IRU�HDFK�IUDPH�DUH�EROGHG��&OXVWHUV�RFFXUUHG�IRU�4�VRUWV�ORDGLQJ�DERYH�����
IRU�D�IUDPH�DQG�ZKHQ�VXP�RI�VTXDUHG�ORDGLQJV�IURP�WKH�RWKHU�IUDPHV�ZHUH�OHVV�WKDQ�WKH�VTXDUHG�
ORDGLQJ� 3DUWLFLSDQW�ORDGLQJV�WKDW�DUH�QRW�EROGHG�GLG�QRW�FOXVWHU ZLWK�D�IUDPH��

3DUWLFLSDQW�GLG�QRW�FRPSOHWH�D�UHIOHFWLYH�LQWHUYLHZ



��

��

7DEOH���� 2YHUYLHZ�RI�WKH�IRXU�IUDPHV�UHYHDOHG�DQG�WKHLU�DVVRFLDWHG�ILYH�KLJKHVW�DQG�ORZHVW�UDQNHG�VWDWHPHQWV�ZLWK�]�VFRUHV��

)UDPH�$��JRYHUQPHQW�LQWHUYHQWLRQ )UDPH�%��6XSHUIXQG�UHPHGLDWLRQ
,' 6WDWHPHQW =�VFRUH ,' 6WDWHPHQW =�VFRUH
0RVW�/LNH�+RZ�,�7KLQN 0RVW�/LNH�+RZ�,�7KLQN
�� *RRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�HFRQRPLF�

JURZWK
���� �� 3URWHFWLQJ�KXPDQ�KHDOWK�DQG�VDIHW\�LV�WKH�SULPDU\�UHDVRQ�

IRU�PDQDJLQJ�KHDY\�PHWDOV

����

�� 7KH�6WDWH�RI�,GDKR�VKRXOG�GR�PRUH�WR�UHJXODWH�ZDWHU�
TXDOLW\

���� �� 1XWULHQW�UHGXFWLRQ�VWUDWHJLHV�QHHG�WR�EH�LPSOHPHQWHG�WR�
SURWHFW�ZDWHU�TXDOLW\

����

� (QYLURQPHQWDO�SURWHFWLRQ�HIIRUWV�VKRXOG�FRQVLGHU�FOLPDWH�
UHVLOLHQF\

����� �� 7KH�UHPHGLDWLRQ�RI�UHVLGHQWLDO�DUHDV�ZLWKLQ�WKH�6XSHUIXQG�
VLWH�LV�D�VXFFHVV�VWRU\

����

�� 3URPRWLQJ�FOLPDWH�UHVLOLHQW�SROLFLHV�PDNHV�HFRQRPLF�
VHQVH


����� �� 6LWH�ZLGH�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�VKRXOG�EH�
SULRULWL]HG

����

�� (QYLURQPHQWDO�PRQLWRULQJ�HIIRUWV�FRQGXFWHG�E\�WKH�&RHXU�
G
$OHQH�7ULEH�DQG�WKH�6WDWH�RI�,GDKR�DUH�QHHGHG�WR�SURWHFW�
ZDWHU�TXDOLW\

���� �� *RRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�HFRQRPLF�
JURZWK

����

/HDVW�/LNH�+RZ�,�7KLQN /HDVW�/LNH�+RZ�,�7KLQN
� &XUUHQW�OHYHOV�RI�HFRQRPLF�JURZWK�DUH�VXVWDLQDEOH
 ����� �� &XUUHQW�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�DUH�

LQHIIHFWLYH
�����

� 5DLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK ����� �� 7KH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ
 �����

�� )HGHUDO�HQYLURQPHQWDO�UHJXODWLRQV�DUH�WRR�UHVWULFWLYH�RI�
ORFDO�HFRQRPLF�JURZWK

����� �� 'UDZLQJ�DWWHQWLRQ�WR�KHDY\�PHWDOV�SROOXWLRQ�LV�EDG�IRU�WKH�
HFRQRP\

�����

�� 7KH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ ������ � /LPLWDWLRQV�RQ�KRZ�6XSHUIXQG��&(5&/$��IXQGV�FDQ�EH�
XVHG�DUH�WRR�UHVWULFWLYH


�����

�� /RFDO�OHDGHUV�DJUHH�RQ�SROLFLHV�UHODWHG�WR�KHDY\�PHWDO�
FRQWDPLQDWLRQ


����� �� )HGHUDO�HQYLURQPHQWDO�UHJXODWLRQV�DUH�WRR�UHVWULFWLYH�RI�
ORFDO�HFRQRPLF�JURZWK

�����

)UDPH�&��ORFDO�FRQFHUQ )UDPH�'��SXEOLF�SULYDWH�SDUWQHUVKLSV
,' 6WDWHPHQW =�VFRUH ,' 6WDWHPHQW =�VFRUH
0RVW�/LNH�+RZ�,�7KLQN 0RVW�/LNH�+RZ�,�7KLQN
�� *RRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�HFRQRPLF�

JURZWK
���� �� 7KH�UHPHGLDWLRQ�RI�UHVLGHQWLDO�DUHDV�ZLWKLQ�WKH�6XSHUIXQG�

VLWH�LV�D�VXFFHVV�VWRU\
����

�� &RXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�
DFFRXQWDEOH�WR�SURWHFWLQJ�ZDWHU�TXDOLW\


���� � 5DLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK
 ����



��

��

� ,PSURYLQJ�ZDWHU�TXDOLW\�UHTXLUHV�LQGLYLGXDO�EHKDYLRU�
FKDQJHV

���� � &XUUHQW�OHYHOV�RI�HFRQRPLF�JURZWK�DUH�VXVWDLQDEOH
 ����

� (FRQRPLF�FRQGLWLRQV�DUH�LPSURYLQJ ���� �� 1XWULHQW�UHGXFWLRQ�VWUDWHJLHV�QHHG�WR�EH�LPSOHPHQWHG�WR�
SURWHFW�ZDWHU�TXDOLW\

����

� 7UDGHRIIV�EHWZHHQ�SXEOLF�KHDOWK�DQG�HFRQRPLF�JDLQV�DUH�
VRPHWLPHV�QHFHVVDU\


���� �� 6LWH�ZLGH�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�VKRXOG�EH�
SULRULWL]HG

����

/HDVW�/LNH�+RZ�,�7KLQN /HDVW�/LNH�+RZ�,�7KLQN
�� 'UDZLQJ�DWWHQWLRQ�WR�KHDY\�PHWDOV�SROOXWLRQ�LV�EDG�IRU�WKH�

HFRQRP\
����� �� /RFDO�OHDGHUV�DJUHH�RQ�SROLFLHV�UHODWHG�WR�KHDY\�PHWDO�

FRQWDPLQDWLRQ

�����

� 7KH�SXEOLF�LV�ZHOO�LQIRUPHG�DERXW�WKH�KHDOWK�HIIHFWV�RI�
KHDY\�PHWDOV

����� �� &RXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�
DFFRXQWDEOH�WR�SURWHFWLQJ�ZDWHU�TXDOLW\


�����

�� 7KH�6XSHUIXQG�VLWH�GHVLJQDWLRQ�KLQGHUV�HFRQRPLF�JURZWK ����� � &RQVHUYDWLRQ�GLVWULFWV�WKDW�OHY\�ORFDO�IHHV�IRU�
HQYLURQPHQWDO�SURWHFWLRQ�ZRXOG�VWUHQJWKHQ�HQIRUFHPHQW�
RI�ZDWHU�TXDOLW\�VWDQGDUGV


�����

�� 0LQLQJ�DQG�WLPEHU�LQGXVWU\�MREV�DUH�WKH�EDFNERQH�RI�WKH�
HFRQRP\

����� �� 3URPRWLQJ�FOLPDWH�UHVLOLHQW�SROLFLHV�PDNHV�HFRQRPLF�
VHQVH


�����

� 5DLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK ����� � ,PSURYLQJ�ZDWHU�TXDOLW\�UHTXLUHV�LQGLYLGXDO�EHKDYLRU�
FKDQJHV


�����

1RWH��
�LQGLFDWHV�GLVWLQJXLVKLQJ�VWDWHPHQWV��



��

)LJXUHV

)LJXUH���� 6WXG\�DUHD�ORFDWLRQ�� 7KH�UHG�UHFWDQJOH�LQGLFDWHV�WKH����NP� DUHD�NQRZQ�DV�³WKH�%R[´ͶWKH�
DUHD�RI�WKH�RULJLQDO�%XQNHU�+LOO�6XSHUIXQG�6LWH�WKDW�LQFOXGHG�D�VPHOWHU�DQG�RWKHU�SURFHVVLQJ�IDFLOLWLHV��
7KH�,QVWLWXWLRQDO�&RQWUROV�3URJUDP�%RXQGDU\�LQFOXGHV�WKH�H[SDQGHG�6XSHUIXQG�VLWH�WKDW�LQFOXGHV�����
NP� RI�IORRGSODLQV�DQG�ZHWODQGV��

6RXUFH� 86*6�:DWHUVKHG�%RXQGDU\�'DWDVHW��$OWD�(QJLQHHULQJ�DQG�6FLHQFH��&RHXU�G
$OHQH�7ULEH�RI�
,QGLDQV��



��

&KDSWHU��� 3DUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV LQ�PLQLQJ�LPSDFWHG�

K\GURVRFLDO�V\VWHPV

)RUWKFRPLQJ�LQ�WKH�+\GURORJLFDO�6FLHQFHV�-RXUQDO

$EVWUDFW

3DUWLFLSDWRU\�UHVHDUFK DSSURDFKHV�FDQ IDFLOLWDWH�FDSDFLW\�EXLOGLQJ��SURPRWH�GDWD�

DFFHVVLELOLW\��DQG�DFFRPSOLVK�FRPPXQLW\�JRDOV��7R�GHPRQVWUDWH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�

SDUWLFLSDWRU\�UHVHDUFK��ZH�GHVFULEH K\GURVRFLDO�WHUULWRULHV LQ D�PLQLQJ�LPSDFW�UHJLRQ LQ�QRUWKHUQ�

,GDKR��:H WKHQ FRPSDUH�WZR�FRPPXQLW\�XQLYHUVLW\ SDUWQHUVKLSV LQ�WKH�VWXG\�UHJLRQ��ZKLFK�

LQFOXGHG�7ULEDO�DQG�QRQ�7ULEDO�UXUDO�FRPPXQLWLHV��:H ILQG�WKDW�WKH�3DUWLFLSDWRU\�$FWLRQ�

5HVHDUFK�DQG�,QGLJHQRXV�5HVHDUFK�0HWKRGRORJLHV IUDPHZRUNV�SURYLGH D UREXVW�VHW�RI�SUDFWLFHV

DQG�PHWKRGV�IRU�FRQGXFWLQJ�PRUH�HTXLWDEOH�DQG�LQFOXVLYH�UHVHDUFK��)XUWKHU��SDUWLFLSDWRU\�

UHVHDUFK�DSSURDFKHV�LQ�UHVHDUFK�LQYROYLQJ�PLQLQJ�LPSDFWHG�K\GURVRFLDO�V\VWHPV�VKRXOG������

EXLOG�IURP�HVWDEOLVKHG�SURJUDPV��JRDOV��DQG�SUDFWLFHV������LGHQWLI\�UHVSHFWIXO�OHYHOV�RI�

SDUWQHUVKLS�HQJDJHPHQW��DQG�����UHFRJQL]H�SDUWQHUVKLS�OLPLWDWLRQV��)XWXUH�LQTXLU\�LQ�FRPSOH[�

K\GURVRFLDO�V\VWHPV�VKRXOG�FRQWLQXH�WR EXLOG�IURP�WKH�H[LVWLQJ�FROOHFWLRQ�RI�SDUWLFLSDWRU\�

VFKRODUVKLS�WR�DGGUHVV�SRZHU�LPEDODQFHV�DQG�FXOWXUDO�GLIIHUHQFHV DQG�LPSOHPHQW�QRQ�LQWUXVLYH�

DSSURDFKHV�WR�HYDOXDWH�RXWFRPHV�

,QWURGXFWLRQ

7KH�HPHUJLQJ�ILHOG�RI K\GURVRFLDO�UHVHDUFK�RIIHUV�SURPLVH�IRU�XQGHUVWDQGLQJ UHJDUGLQJ�

WKH�UHODWLRQVKLSV EHWZHHQ�ZDWHU�DQG�VRFLHW\��/LQWRQ�	�%XGGV���������+RZHYHU��WKHUH�LV�D�ODFN�RI�

FOHDU�GLUHFWLRQ�RQ KRZ�WR�GHVLJQ�HTXLWDEOH�DQG�LQFOXVLYH�LQWHUGLVFLSOLQDU\�UHVHDUFK�WKDW�DGGUHVVHV

WUDGLWLRQDO�SRZHU�LPEDODQFHV LQ�FRPPXQLWLHV�DQG�EHWZHHQ�UHVHDUFKHUV�DQG�FRPPXQLWLHV �-HSVRQ�

HW�DO���������:XWLFK�HW�DO����������6FKRODUV�KDYH�DGYRFDWHG�IRU�UHSODFLQJ�OLQHDU�PRGHOV�RI�

NQRZOHGJH�SURGXFWLRQ��ZKHUH�NQRZOHGJH�KDV�D�XQLGLUHFWLRQDO�IORZ�IURP�UHVHDUFKHUV�WR�

FRPPXQLWLHV��ZLWK�SDUWLFLSDWRU\�UHVHDUFK�ZKHUH�NQRZOHGJH�LV�FR�FUHDWHG��0DFK�HW�DO����������

:KLOH�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�DUH�PRUH�RIWHQ�GLVFXVVHG�LQ�K\GURVRFLDO�UHVHDUFK��WKH\�

DUH�DOVR�LPSRUWDQW�WR�UHVHDUFKHUV�LQ�VRFLRK\GURORJ\��:HVVHOLQN�HW�DO���������� )RU�LQVWDQFH��

SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�FDQ�SURYLGH�ZD\V�IRU�PRGHOV�LQ�K\GURVRFLDO�WR�EH�PRUH�

UHIOHFWLYH�RI�D�UHDOLW\�LQ�ZKLFK�YDOXHV��QRUPV��DQG�EHKDYLRUDO�UHVSRQVHV�LQIOXHQFH�JRYHUQDQFH�

RXWFRPHV��5RREDYDQQDQ�HW�DO����������,Q�WKLV�SDSHU��ZH�UHIHU�WR�UHVHDUFK�DERXW�ZDWHU�DQG�VRFLHW\�

DV�K\GURVRFLDO�UHVHDUFK�IRU�VLPSOLFLW\��QRWLQJ�5RVV�DQG�&KDQJ¶V ������ UHFHQW�DUJXPHQW�WKDW�

K\GURVRFLDO�UHVHDUFK�DQG�VRFLRK\GURORJ\�DUH�³WZR�VLGHV�RI�WKH�VDPH�FRLQ�´�



��

3DUWLFLSDWRU\�UHVHDUFK ILWV�ZLWKLQ�D�QXPEHU�RI�PHWKRGRORJLFDO�IUDPHZRUNV��H�J���

&RUQZDOO�	�-HZNHV��������)HUUHLUD�	�*HQGURQ��������+DOO��������0DFNHQ]LH�HW�DO����������EXW�DW�

LWV�FRUH��WKLV�UHVHDUFK DLPV�WR JXLGH�LQTXLU\ WKDW�DGGUHVVHV�V\VWHPLF�SRZHU�LPEDODQFHV�WKURXJK�

FDSDFLW\�EXLOGLQJ�WR�SURPRWH�FRPPXQLW\�YRLFHV�DQG�JRDOV��LPSURYH�GDWD�DFFHVVLELOLW\��DQG�

HQKDQFH�VFLHQWLILF�OLWHUDF\��)LQQ�	�2¶)DOORQ��������0DUTXHV�HW�DO����������3DUWLFLSDWRU\�UHVHDUFK�

LV�RIWHQ�FRQGXFWHG�WKURXJK�SDUWQHUVKLSV�EHWZHHQ�XQLYHUVLW\�UHVHDUFKHUV�DQG�FRPPXQLWLHV RU�

RUJDQL]DWLRQV �H�J����&D[DM��������'DWWD�HW�DO���������0DUWHQVRQ�HW�DO����������3DUWLFLSDWRU\�

DSSURDFKHV��ZKLOH�WLPH�LQWHQVLYH� FDQ�JXLGH�UHVHDUFK�LQ�PRUH�HTXLWDEOH�DQG�LQFOXVLYH�GLUHFWLRQV�

WKDW�DUH�VHQVLWLYH�WR�ORFDO�FRQWH[WV�DQG�PHHW�ULJRURXV�VWDQGDUGV�IRU�VFLHQWLILF�UHVHDUFK �+DFNHU��

�������$�SULPDU\�UHDVRQ�IRU�WKH�JURZLQJ�SRSXODULW\�RI�SDUWLFLSDWRU\�UHVHDUFK�LV�WKH�UHFRJQLWLRQ�

WKDW�VRFLDO�FRQWH[W�DQG�FRPPXQLW\�SDUWQHUVKLSV�KDYH�YDOXH �/HXQJ�HW�DO���������0F0LOODQ��������

:LOPVHQ�HW�DO����������+\GURVRFLDO�UHVHDUFKHUV�KDYH�XVHG�SDUWLFLSDWRU\�UHVHDUFK WR�LQWHJUDWH�

GLIIHUHQW�IRUPV�RI�NQRZOHGJH�DQG�NQRZOHGJH�SURGXFWLRQ�V\VWHPV LQ�HIIRUWV�WR�GLIIXVH�DQG�

FRQWH[WXDOL]H�SRZHU��%HUU\�HW�DO���������:XWLFK�HW�DO�������� DQG�DGYDQFH�ZDWHU�VHFXULW\�DQG�

ZDWHU�JRYHUQDQFH��H�J���$UVHQDXOW�HW�DO���������=RDQQL���������5HFRPPHQGDWLRQV�DQG�EHVW�

SUDFWLFHV�IRU�FRQGXFWLQJ�HTXLWDEOH�DQG�LQFOXVLYH SDUWLFLSDWRU\�UHVHDUFK�DUH LPSRUWDQW�EHFDXVH�D�

UREXVW�FROOHFWLRQ�RI�FDVH�VWXGLHV�LV�QHHGHG�WR�JXLGH�IXWXUH�UHVHDUFK��

,Q�WKLV�SDSHU��ZH�FRPSDUH�WZR�SDUWLFLSDWRU\�UHVHDUFK�SDUWQHUVKLSV�UHODWHG�WR�

HQYLURQPHQWDO�FRQWDPLQDWLRQ��ZDWHU��DQG�VRFLHW\�ZLWKLQ�WKH�VDPH�PLQLQJ�LPSDFWHG�UHJLRQ�RI�

QRUWKHUQ�,GDKR��86$� 7KH�UHJLRQ�LQFOXGHV D�UDSLGO\�JURZLQJ�XUEDQ�FRUULGRU��D�UXUDO�7ULEDO�

FRPPXQLW\�DQG�RWKHU UXUDO�FRPPXQLWLHV�WKDW�ZHUH�HVWDEOLVKHG�WR�VXSSRUW�QDWXUDO�UHVRXUFH�

H[WUDFWLRQ��7KH�7ULEDO�UHVHDUFK�SDUWQHUVKLS�LV�EHWZHHQ�WKH�&RHXU�G¶$OHQH�7ULEH�DQG�XQLYHUVLW\�

UHVHDUFKHUV��ZKLOH WKH�6LOYHU�9DOOH\�SDUWQHUVKLS LV EHWZHHQ�XQLYHUVLW\�UHVHDUFKHUV��FRPPXQLW\�

PHPEHUV�LQ�DQ�DUHD�NQRZQ�DV�WKH�6LOYHU�9DOOH\��DQG�WKH�3DQKDQGOH�+HDOWK�'LVWULFW��'LVWULFW��

7KLV�SDSHU¶V UHIOHFWLRQ LV�JXLGHG�E\�RXU�SHUFHSWLRQV�DQG�H[SHULHQFHV�DV�PHPEHUV�RI�WKH�WZR�

SDUWQHUVKLSV��,Q�WKH�IROORZLQJ�VHFWLRQV��ZH�SURYLGH�D�GHVFULSWLRQ DQG�KLVWRU\ RI�WKH�UHJLRQ DQG�

GHVFULEH�ERWK�SDUWQHUVKLSV DQG�WKH�SDUWLFLSDWRU\�DSSURDFKHV�HPSOR\HG� ,Q�RXU�GHVFULSWLRQV�RI WKH�

UHVHDUFK�SDUWQHUVKLSV��ZH�DFNQRZOHGJH�UHVHDUFKHU�SRVLWLRQDOLW\��DV SRVLWLRQDOLW\�LV�LQIOXHQFHG�E\�

FXOWXUDO�QRUPV�DV�ZHOO�DV�HGXFDWLRQ�DQG�SURIHVVLRQDO�ILHOGV�ZKLFK�GULYH�SHUVRQDO�LQWHUHVWV��

UHVHDUFK�GLUHFWLRQV��DQG�FROODERUDWLRQ��YRQ�GHU�3RUWHQ�HW�DO����������:H�UHIOHFW�DQG�FRPSDUH�WKH�

DSSOLFDWLRQ�RI�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�EHWZHHQ�WKH�WZR�UHVHDUFK�SDUWQHUVKLSV�E\�

DQDO\]LQJ WKUHH�SULPDU\�UHVHDUFK�SKDVHV�RI�WKH�SDUWQHUVKLSV��7KH�SKDVHV LQFOXGH������HVWDEOLVKLQJ�

D�UHVHDUFK�DJHQGD������SURPRWLQJ FRPPXQLW\�YRLFHV DQG�JRDOV��GDWD�DFFHVVLELOLW\��DQG�OLWHUDF\��

DQG�����PDLQWDLQLQJ�HWKLFDO�SDUWQHUVKLSV��6WUXFWXULQJ�WKH�FRPSDULVRQ�DURXQG�WKHVH WKUHH�SULPDU\�
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UHVHDUFK�SKDVHV SURYLGHG�D�ZD\�WR�FRPSDUH�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�EHWZHHQ�WKH�WZR�

SDUWQHUVKLSV�HYHQ�WKRXJK�WKH\�ZHUH�JXLGHG�E\ GLIIHUHQW�SDUWLFLSDWRU\�UHVHDUFK�IUDPHZRUNV��

2XU�DQDO\VLV�LV EDVHG�RQ�IRUPDO�FRQYHUVDWLRQV�FRQGXFWHG�ZLWK�ILYH�NH\�SDUWQHUVKLS�

PHPEHUV�GXULQJ�WKH�VSULQJ�DQG�VXPPHU�RI�������0HPEHUV�ZHUH�VHOHFWHG�EDVHG�RQ�WKHLU�

LQYROYHPHQW�ZLWK�HDFK�VWXG\�RU�SURJUDP�DIILOLDWHG�ZLWK�WKH�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLS

DQG�VSHFLILF�NQRZOHGJH�RI�WKH�SDUWQHUVKLS�REMHFWLYH�DQG�DIILOLDWHG�VWXGLHV� 7KH�UHVHDUFK�GHVLJQ�

ZDV�UHYLHZHG�E\�WKH�8QLYHUVLW\�RI�,GDKR¶V�,QVWLWXWLRQDO�5HYLHZ�%RDUG�IRU�WKH�XVH�RI�KXPDQ�

VXEMHFWV��,QWHUYLHZ�SDUWLFLSDQWV�DUH�JLYHQ�SVHXGRQ\PV�WR�HQVXUH�FRQILGHQWLDOLW\��7KH�ILQGLQJV�

IURP�RXU�SDUWQHUVKLS�FRPSDULVRQ�LQIRUP�D�VHW�RI�UHFRPPHQGDWLRQV�IRU�FRQGXFWLQJ�SDUWLFLSDWRU\�

UHVHDUFK�DERXW�ZDWHU�DQG�VRFLHW\�LQ�UXUDO�DQG�,QGLJHQRXV�FRPPXQLWLHV�

6WXG\�5HJLRQ��+\GURVRFLDO�7HUULWRULHV�

2QH�ZD\�WR�XQGHUVWDQG�FRPSOH[�QDUUDWLYHV�DERXW�ZDWHU�DQG�VRFLHW\�LV�E\�GHVFULELQJ�

FKDUDFWHULVWLFV�RI�K\GURVRFLDO�WHUULWRULHV��+\GURVRFLDO�WHUULWRULHV�DUH�³VRFLDOO\��QDWXUDOO\�DQG�

SROLWLFDOO\�FRQVWLWXWHG�VSDFHV�WKDW�DUH��UH�FUHDWHG�WKURXJK�WKH�LQWHUDFWLRQV�DPRQJVW�KXPDQ�

SUDFWLFHV��ZDWHU�IORZV��K\GUDXOLF�WHFKQRORJLHV��ELRSK\VLFDO�HOHPHQWV��VRFLR�HFRQRPLF�VWUXFWXUHV�

DQG�FXOWXUDO�SROLWLFDO�LQVWLWXWLRQV´��%RHOHQV�HW�DO����������:H�XVH�WKH�K\GURVRFLDO�WHUULWRULHV

FRQFHSW WR�IUDPH�RXU�RYHUYLHZ�RI�PLQLQJ�LPSDFWV�LQ WKH�VWXG\�UHJLRQ�LQ�RUGHU�WR�LOOXVWUDWH WKH�

FRPSOH[LW\�RI�HIIRUWV�WR�PDQDJH�PLQH�ZDVWH�FRQWDPLQDWLRQ�DQG�WR�EULHIO\�PDS�DQG�FKDUDFWHUL]H�

FRPSOH[�MXULVGLFWLRQDO�ERXQGDULHV�WKDW�LQIOXHQFHG�WKH�GHYHORSPHQW�RI�WKH�WZR�FRPPXQLW\�

XQLYHUVLW\�SDUWQHUVKLSV��

7KH�VWXG\�UHJLRQ�LV�ORFDWHG�LQ�WKH�QRUWKHUQ�,GDKR�3DQKDQGOH�DQG�LV�FRPSRVHG�RI�WKH�

&RHXU�G¶$OHQH�DQG�ORZHU�6W��-RH�VXEZDWHUVKHGV� VSDQQLQJ�D�PLQLQJ�LPSDFWHG�GUDLQDJH�DUHD�RI�

������NP� QHVWHG�ZLWKLQ�WKH�JUHDWHU�6SRNDQH�5LYHU�:DWHUVKHG��86*6��Q�G�� �)LJXUH������ :LWKLQ�

WKLV�GUDLQDJH�DUHD��WKH�&RHXU�G¶$OHQH�5LYHU�IORZV�ZHVW�IURP�WKH�,GDKR�0RQWDQD�VWDWH�OLQH�IRU�

DSSUR[LPDWHO\����NLORPHWHUV�EHIRUH�UHDFKLQJ�WKH�GDP�FRQWUROOHG�&RHXU�G¶$OHQH�/DNH�

�5HVWRUDWLRQ�3DUWQHUVKLS���������$ERXW�����PLOOLRQ�PHWULF�WRQV�RI�PLQH�WDLOLQJV�ZHUH�SURGXFHG�

WKURXJK�PLQLQJ�DFWLYLWLHV�LQ�WKH�6LOYHU�9DOOH\�DQG�DQ�HVWLPDWHG�����RI�WKHVH�PDWHULDOV�ZDVKHG�

LQWR�WKH�PDLQVWHP�DQG�DGMDFHQW�IORRGSODLQ�RI�WKH�&RHXU�G¶$OHQH�5LYHU��15&���������,Q�������WKH�

UHJLRQ ZDV�OLVWHG�DV�D�6XSHUIXQG�VLWH�RQ�WKH�1DWLRQDO�3ULRULWLHV�/LVW�XQGHU�WKH�&RPSUHKHQVLYH�

(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ��DQG�/LDELOLW\�$FW�RU�&(5&/$��15&���������

6LQFH�WKHQ��WKH�86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86�(3$��KDV�FRQGXFWHG�

6XSHUIXQG�UHPHGLDWLRQ��XQGHU�&(5&/$���DW�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH�LQ�WKH�6LOYHU�9DOOH\�
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�15&���������7KH�PRVW�LQWHQVLYH�6XSHUIXQG�UHPHGLDWLRQ�DFWLYLWLHV�KDYH�RFFXUUHG�LQ�D����NP�

DUHD�NQRZQ�DV�µWKH�%R[�¶�ZKLFK�RQFH�FRQWDLQHG�D�VPHOWHU�DQG�H[WHQVLYH�PLQLQJ�LQIUDVWUXFWXUH��,Q�

DGGLWLRQ��D�ODUJH�SRUWLRQ�RI�WKH�UHJLRQ�ZDV�OLVWHG�RQ�&(5&/$¶V�1DWLRQDO�3ULRULWLHV�/LVW��ZKLFK�

LQLWLDWHG�D�1DWXUDO�5HVRXUFH�'DPDJH�$VVHVVPHQW�DQG�5HFRYHU\��15'$5��SURFHVV�WKDW�

FRQWLQXHV�WR�SURPSW�UHVWRUDWLRQ�DQG�UHPHGLDWLRQ�DFWLYLWLHV��7KH�UHJLRQ UHPDLQV�KHDYLO\�

FRQWDPLQDWHG�DW�DEDQGRQHG�PLQH�VLWHV�DQG�LQ�WKH�PDLQVWHP��WULEXWDU\�VWUHDPV��DQG�IORRGSODLQ�RI�

WKH�&RHXU�G¶$OHQH�5LYHU�ZKHUH�WKH�PLQH�ZDVWH�ZDV�GLUHFWO\�GLVFKDUJHG�DQG�LV�QRZ�GLVWULEXWHG�E\�

DQQXDO�KLJK�IORZ�HYHQWV��%RRNVWURP�HW�DO���������*XVWDYVRQ�HW�DO���������/DQJPDQ�HW�DO����������

$������VHWWOHPHQW�ZLWK�$6$5&2�0LQLQJ�DQG�6PHOWLQJ�&RPSDQ\�IRU������PLOOLRQ�SURYLGHV�

UHVRXUFHV�IRU�FRQWLQXLQJ�UHVWRUDWLRQ�DQG�UHPHGLDWLRQ�DFWLYLWLHV�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�

,QVWLWXWLRQDO�&RQWUROV�3URJUDP��5HVWRUDWLRQ�3DUWQHUVKLS� �������

7KH�K\GURVRFLDO�WHUULWRULHV�RI�WKH�UHJLRQ�DUH�VRFLR�SROLWLFDOO\�GLYLGHG�E\�FRXQW\�

ERXQGDULHV��15&��������8�6��&HQVXV�%XUHDX��Q�G����7KH�&RHXU�G¶$OHQH�7ULEH¶V�UHVHUYDWLRQ�

ERXQGDULHV�RYHUODS�ZLWK�%HQHZDK�&RXQW\��WKH�6LOYHU�9DOOH\�LV�LQ�6KRVKRQH�&RXQW\��DQG�WKH�

JURZLQJ�FLW\�RI�&RHXU�G¶$OHQH�LQ�.RRWHQDL�&RXQW\��7DEOH�������7KH�VRFLR�GHPRJUDSKLF�

FKDUDFWHULVWLFV�LQ�%HQHZDK�DQG�6KRVKRQH�&RXQW\�DUH�VLPLODU� WKHLU SRSXODWLRQV�DUH�SRRUHU��PRUH�

UXUDO��DQG�OHVV�HGXFDWHG�UHODWLYH�WR�.RRWHQDL�&RXQW\��DQG�PRVW�RWKHU�FRXQWLHV�LQ�,GDKR��2YHU�

����RI�6KRVKRQH�&RXQW\¶V�SRSXODWLRQ�XQGHU�WKH�DJH�RI����LV�RQ�GLVDELOLW\��%HQHZDK�&RXQW\�

FRQWDLQV�WKH�VPDOOHVW�SRSXODWLRQ��ZLWK������RI�LWV�SRSXODWLRQ�EHLQJ�$PHULFDQ�,QGLDQ�DQG�

$ODVNDQ�1DWLYH� .RRWHQDL�&RXQW\��,GDKR¶V�WKLUG�ODUJHVW�FRXQW\��UHIOHFWV�D�JURZLQJ�SRSXODWLRQ�

DQG�D�VRFLR�HFRQRPLF�VWDWXV�WKDW�HLWKHU�H[FHHGV�RU�LV�VLPLODU�WR�DYHUDJH�IRU�,GDKR��&RHXU�G¶$OHQH�

/DNH�LV�D�SULPDU\�UHDVRQ�IRU�JURZWK�LQ�.RRWHQDL�&RXQW\�DV�VKRUHOLQH�GHYHORSPHQW��IHDWXULQJ�

PXOWLSOH�UHVRUWV�DQG�UHVLGHQWLDO�GHYHORSPHQW��KDV�LQFUHDVHG�LQ�UHFHQW�\HDUV��&ULVFLRQH���������

,QYHVWLJDWLQJ�WKH�QDWXUH�RI�WKH�K\GURVRFLDO�UHODWLRQV�H[SHULHQFHG�E\�WKH�7ULEH�DV�ZHOO�DV�

UXUDO�FRPPXQLWLHV�LQ�WKH�6LOYHU�9DOOH\�IROORZLQJ�WKH�FROODSVH�RI�WKH�PLQLQJ�LQGXVWU\�SURYLGHV�

LQVLJKW�LQWR WKH�GLIIHUHQW�ZD\V�WKDW�6KRVKRQH�DQG�%HQHZDK�&RXQW\�KDYH�DUULYHG�LQ�VLPLODU�VRFLR�

GHPRJUDSKLFDOO\�XQGHUSULYLOHJHG�SRVLWLRQV�UHODWLYH�WR�.RRWHQDL�&RXQW\�DQG�WKH�UHVW�RI�,GDKR�

(YHQWV�LQ�WKH�����V��LQFOXGLQJ�D�GRZQWXUQ�LQ�WKH�JOREDO�HFRQRP\��D�SXEOLF�KHDOWK�FULVLV IURP�

DFXWH�OHDG >3E@ WR[LFLW\��DQG�QHZ�HQYLURQPHQWDO�UHJXODWLRQV��EURXJKW�DQ�HQG�WR�SULPDU\�PLQLQJ�

DFWLYLWLHV�LQ�WKH�6LOYHU�9DOOH\��0L[ �������%ORRG�VFUHHQLQJV�LQ�WKLV�GHFDGH UHYHDOHG�WKDW�����RI�

6LOYHU�9DOOH\�DUHD�FKLOGUHQ�KDG�D�3E OHYHO�JUHDWHU�WKDQ����PLFURJUDPV�RI�3E�SHU�GHFLOLWHU�RI�

EORRG���J�G/���ZLWK�WKH�KLJKHVW�UHFRUGHG�DW������J�G/��,GDKR�'HSDUWPHQW�RI�+HDOWK�DQG�

:HOIDUH��������YRQ�/LQGHUQ�HW�DO����������5HPHGLDWLRQ�RI�������SURSHUWLHV�DQG�UHPRYDO�RI�
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SULPDU\�PLQLQJ�LQIUDVWUXFWXUH KDV�JUHDWO\�UHGXFHG�WKH�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�3E�

FRQWDPLQDWLRQ��$V�RI�������VRFLDO�DQG�HFRQRPLF�FRQGLWLRQV�DUH�VORZO\�LPSURYLQJ�DV�HFRQRPLF�

UHGHYHORSPHQW�DFWLYLWLHV�SURJUHVV�DQG�FKLOGKRRG�EORRG�OHDG�OHYHOV�DSSURDFK QDWLRQDO�DYHUDJHV

�+HONH\���������5HGHYHORSPHQW�VWUDWHJLHV�LQ�WKH�6LOYHU�9DOOH\�KDYH�LQFOXGHG�GHYHORSPHQW�RI�

WUDLOV�DQG�UHFUHDWLRQ�DUHDV�WKDW�IXUWKHU�FRQWULEXWH�WR�WKH�VWURQJ�FRQQHFWLRQ�ZLWK�SODFH�IRXQG�LQ�

6LOYHU�9DOOH\�FRPPXQLWLHV�

5HPHGLDWLRQ�DFWLYLWLHV��VXFK�DV�VRXUFH�FRQWURO�DQG�ZDWHU�WUHDWPHQW�UHPHGLHV��DUH�D�PDMRU�

IRFXV�RI�PDQDJHPHQW�LQ�WKH�6LOYHU�9DOOH\��%(,3&���������7KH�3DQKDQGOH�+HDOWK�'LVWULFW

PDQDJHV�WZR�SURJUDPV�WKDW�VXSSRUW�FRQWLQXHG�HIIRUWV�WR�SURWHFW�KXPDQ�KHDOWK�DQG�WKH�H[LVWLQJ�

HQYLURQPHQWDO�UHPHG\ ± WKH OHDG�KHDOWK�LQWHUYHQWLRQ�SURJUDP�DQG�WKH ,QVWLWXWLRQDO�&RQWUROV�

3URJUDP��3DQKDQGOH�+HDOWK�'LVWULFW���������/RFDO�FRQWURO�RI�WKHVH�SURJUDPV�KDV�DOORZHG�WKH�

'LVWULFW�WR�GHYHORS ± DQG�FRQWLQXDOO\�DGDSW�± SURJUDPV�WKDW�DUH�PRUH�HIIHFWLYH LQ�SURWHFWLQJ�

KHDOWK�LQ�WKH�WLJKWNQLW�FRPPXQLWLHV�RI�WKH�6LOYHU�9DOOH\��)RU�LQVWDQFH��LQ�������WKH 'LVWULFW

SRVWHG�QHZ�ZDUQLQJ�VLJQV�DW�SRSXODU�UHFUHDWLRQ�DUHDV�WR�EHWWHU�FRPPXQLFDWH�UHPDLQLQJ�KHDOWK�

ULVN�IURP�SULPDU\�FRQWDFW�ZLWK�3E FRQWDPLQDWLRQ��+HONH\���������7KH�QHZ�VLJQV�ZHUH�GHYHORSHG�

LQ�FORVH�FRQVXOWDWLRQ�ZLWK�FRPPXQLW\�JURXSV��

$OWKRXJK�WKH�VRFLR�HFRQRPLF�VLWXDWLRQ�LQ�%HQHZDK�&RXQW\�DSSHDUV�VLPLODU�WR�WKDW�RI�

6KRVKRQH�&RXQW\�DQG�WKH�6LOYHU�9DOOH\��WKH�K\GURVRFLDO�QDUUDWLYH�RI�WKH�&RHXU�G¶$OHQH�7ULEH�LV�

TXLWH GLIIHUHQW��7KH�&RHXU�G¶$OHQH�7ULEH�KDV�EHHQ�DQG�FRQWLQXHV�WR�EH�GLVSURSRUWLRQDWHO\�

LPSDFWHG�E\�KD]DUGRXV�ZDVWH�EHFDXVH�RI )HGHUDO�,QGLDQ�SROLF\�JXLGHG�E\�WKH�LGHDOV�RI�WKH�

'RFWULQH�RI�'LVFRYHU\� DQG�0DQLIHVW�'HVWLQ\� �5R\VWHU���������7KH�&RHXU�G¶$OHQH�7ULEH�LV�D�

VRYHUHLJQ�QDWLRQ�WKDW�KDV�RFFXSLHG�WKH�UHJLRQ�VLQFH�WLPH�LPPHPRULDO��)UH\�	�6WHQVJDU���������

0LQLQJ�DFWLYLWLHV�LQ�WKH�6LOYHU�9DOOH\�ZHUH�D�SULPDU\�GULYHU�IRU�(XURSHDQ�VHWWOHPHQWV�DQG�D�

VRXUFH�RI�GLVUXSWLRQ�DQG�VHYHUH�KDUGVKLS�ZLWKLQ�WKH�&RHXU�G¶$OHQH�7ULEDO�FRPPXQLW\ �0L[��

�������7R�PD[LPL]H�WKH�HFRQRPLF�SRWHQWLDO�RI�WKH�UHJLRQ��WKH�&RHXU�G¶$OHQH�,QGLDQ�5HVHUYDWLRQ�

ERXQGDU\�ZDV�ILQDOL]HG�XQGHU DQ H[HFXWLYH�RUGHU�RI�������ZKLFK�VXEVHTXHQWO\�UHGXFHG�7ULEDO�

DXWKRULW\�RYHU�HFRV\VWHP�JRYHUQDQFH �:RRGZRUWK�1H\���������0LQLQJ�FKDOOHQJHG�WKH�&RHXU�

G¶$OHQH�7ULEH¶V�DELOLW\�WR�VHOI�JRYHUQ�E\�WUDQVIRUPLQJ�WKH�VRFLDO�DQG�HFRORJLFDO�ODQGVFDSH��7KH�

� 7KH�'RFWULQH�RI�'LVFRYHU\�ZDV�DQ�LQWHUQDWLRQDO�OHJDO�SULQFLSOH�WKDW�MXVWLILHG�WKH�VHWWOHPHQW�RI�QRQ�
(XURSHDQ�WHUULWRULHV�LQKDELWHG�E\�,QGLJHQRXV�FRPPXQLWLHV�E\�(XURSHDQ�QDWLRQV��0LOOHU�������
� ,QIOXHQFHG�E\�WKH�'RFWULQH�RI�'LVFRYHU\��0DQLIHVW�'HVWLQ\�ZDV�D�FRQFHSW�LPSOHPHQWHG�E\�WKH $PHULFDQ�

JRYHUQPHQW�WR�JLYH�UHDVRQ�IRU�WKH�ZHVWZDUG�H[SDQVLRQ�DQG�FRQTXHVW�RI�1DWLYH�$PHULFDQ�7ULEDO�
WHUULWRULHV�WR�VSUHDG�WKH�UHOLJLRXV�DQG�JRYHUQDQFH�SUDFWLFHV�UHIOHFWLYH�RI�WKH�$PHULFDQ�VRFLHW\��0LOOHU�
��������
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PLQLQJ�LQGXVWU\�GLUHFWO\�WKUHDWHQHG�WKH�7ULEH¶V�ZDWHU�VHFXULW\�DQG�JRYHUQDQFH��D�FRPPRQ�

RXWFRPH�IRU�PDQ\�PLQLQJ�LPSDFWHG�1DWLYH�$PHULFDQ�7ULEHV�DFURVV�WKH�ZHVWHUQ�8QLWHG�6WDWHV�

�&XUOH\������D������E��0RQWR\D���������7RGD\��PHWDO�FRQWDPLQDWLRQ�MHRSDUGL]HV�WKH�ZHOO�EHLQJ

RI�WKH�7ULEDO�FRPPXQLW\�E\�OLPLWLQJ�DFFHVV�WR�FXOWXUDOO\�VLJQLILFDQW�IRRGV�DQG�UHFUHDWLRQDO�

DFWLYLWLHV��)RU�H[DPSOH��FRQWDPLQDWHG�ZHWODQGV�WKURXJKRXW�WKH�ORZHU�UHDFKHV�RI�WKH�&RHXU�

G¶$OHQH�5LYHU�KDYH�FRPSURPLVHG�IORUD�DQG�IDXQD�WKDW�DUH FXOWXUDOO\�DQG�VSLULWXDOO\�VLJQLILFDQW�WR�

WKH�7ULEH�VXFK�DV�ZDWHU�SRWDWR��6DJLWWDULD�ODWLIROLD���D�WUDGLWLRQDO�IRRG�VRXUFH�IRU�WKH�FRPPXQLW\

�&DPSEHOO HW�DO����������&ROOHFWLYHO\��FRQWDPLQDWHG�UHVRXUFHV WKUHDWHQ�WKH�FXOWXUDO�YDOXHV�DQG�

VXEVLVWHQFH�SUDFWLFHV�RI�WKH�7ULEH��WKHUHE\�DIIHFWLQJ�WKHLU�VHOI�GHWHUPLQDWLRQ��

0LWLJDWLRQ�HIIRUWV�DGPLQLVWHUHG�E\�WKH�7ULEH�UHIOHFW�D�KROLVWLF�SHUVSHFWLYH�IRFXVHG�RQ�

LPSURYLQJ�HFRV\VWHP�KHDOWK�IURP�D�VHYHQWK�JHQHUDWLRQ�SHUVSHFWLYH��,'(4�	�&RHXU�G¶$OHQH�

7ULEH���������7KH�7ULEH�SULRULWL]HV�UHVWRULQJ�GDPDJHG�HFRORJLFDO�DQG�FXOWXUDO�UHVRXUFHV��L�H���

ZDWHU�SRWDWR��WKURXJK�PLWLJDWLRQ��UHPHGLDWLRQ��DQG�UHVWRUDWLRQ�PHWKRGV��7KHVH�PHWKRGV�DUH�

LQIRUPHG�E\�VFLHQWLILF�PRQLWRULQJ�DQG�PDQDJHPHQW�HIIRUWV�DGPLQLVWHUHG�E\�VFLHQWLVWV�HPSOR\HG�

E\�WKH�7ULEH�DQG�WKH�6WDWH�RI�,GDKR��6FLHQWLILF�GDWD�LV�D�FULWLFDO�FRPSRQHQW�IRU�WKH�SUHVHUYDWLRQ�RI

SODFH�DQG�DFNQRZOHGJHPHQW�RI�7ULEDO�VRYHUHLJQW\ �L�H�� LQKHUHQW�ULJKW�WR�JRYHUQ� IRU�1DWLYH�

1DWLRQV �0F&DUW\�	�/HH���������7KH�7ULEH¶V�VRYHUHLJQW\�ZLWKLQ�UHVHUYDWLRQ�ERXQGDULHV�DQG�LWV

DERULJLQDO�WHUULWRULHV��ZKLFK�H[SDQG�EH\RQG�WKH�FDWFKPHQW�ERXQGDULHV��KDV�VXSSRUWHG�WKHVH�

HIIRUWV��

7KH�GLYHUVLW\�RI�SULRULWLHV�DQG�VWDNHKROGHU�JURXSV LQ�WKLV�UHJLRQ��DORQJ�ZLWK�\HDUV�RI

FRQWHQWLRXV JRYHUQDQFH� KDYH�OHG�WR�WKH�HVWDEOLVKPHQW�RI VHYHUDO�FDUHIXOO\�SODQQHG�FROODERUDWLYH�

LQVWLWXWLRQV�LQ�WKH�UHJLRQ��7KHVH�LQVWLWXWLRQV�LQFOXGH�WKH�%DVLQ�(QYLURQPHQWDO�,PSURYHPHQW�

3URMHFW�&RPPLVVLRQ��%(,3&��DQG�WKH�5HVWRUDWLRQ�3DUWQHUVKLS��)LJXUH ������7RJHWKHU��WKHVH�

FROODERUDWLYH�ERGLHV�VHW�MRLQW�SULRULWLHV�DQG�UHVROYH�FRQIOLFWV�EHWZHHQ�JURXSV��%(,3& ZDV�

HVWDEOLVKHG�E\�WKH�,GDKR�/HJLVODWXUH�XQGHU�WKH�%DVLQ�(QYLURQPHQWDO�,PSURYHPHQW�$FW�RI������

�VHFWLRQ����������WR�FRRUGLQDWH�HQYLURQPHQWDO�UHPHGLDWLRQ��QDWXUDO�UHVRXUFH�UHVWRUDWLRQ��DQG�

UHODWHG�PHDVXUHV�WR�DGGUHVV�ZDWHU�TXDOLW\�DQG�KHDY\�PHWDO�FRQWDPLQDWLRQ��%DVLQ�(QYLURQPHQWDO�

,PSURYHPHQW�$FW�������� %(,3&¶V�SXUSRVH�DQG�IXQFWLRQ�DUH�RXWOLQHG�E\�D�0HPRUDQGXP�RI�

$JUHHPHQW�EHWZHHQ�VHYHQ�SULPDU\�JRYHUQPHQWV�LQFOXGLQJ�WKH�IHGHUDO�JRYHUQPHQW��&RHXU�

G¶$OHQH�7ULEH��6WDWHV��,GDKR�DQG�:DVKLQJWRQ���DQG�WKH�WKUHH�FRXQWLHV��%HQHZDK��6KRVKRQH��

.RRWHQDL���%DVLQ (QYLURQPHQWDO�,PSURYHPHQW�$FW��������

7KH�5HVWRUDWLRQ�3DUWQHUVKLS�LV�D�SURGXFW�RI�\HDUV�RI�SODQQLQJ�DQG�D�VHULHV�RI�ODZVXLWV��

3DUWQHUV ± FDOOHG�1DWXUDO�5HVRXUFH�7UXVWHHV�LQ�&(5&/$ ± LQFOXGH�WKH�7ULEH��6WDWH�RI�,GDKR��DQG�
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)HGHUDO�JRYHUQPHQW��$�VHULHV�RI�ODZVXLWV�EHWZHHQ�7UXVWHHV�DQG�PLQLQJ�FRPSDQLHV��LQFOXGLQJ�WKH�

�����VHWWOHPHQW�ZLWK�$6$5&2�0LQLQJ�DQG�6PHOWLQJ�&RPSDQ\��SURYLGHV�WKH�7UXVWHHV�ZLWK�

UHVRXUFHV�IRU�FRQGXFWLQJ�UHVWRUDWLRQ�DQG�UHPHGLDWLRQ�DFWLYLWLHV�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�

,QVWLWXWLRQDO�&RQWUROV�3URJUDP��5HVWRUDWLRQ�3DUWQHUVKLS���������,Q�������D�ILQDO�5HVWRUDWLRQ�3ODQ��

DOLJQHG�ZLWK WKH (QYLURQPHQWDO�,PSDFW�6WDWHPHQW�IRU UHFRYHULQJ�GDPDJHG�QDWXUDO�UHVRXUFHV�

WKURXJK�15'$5��ZDV�ILQDOL]HG�ZLWK�D�JRDO�RI�UHVWRULQJ��UHKDELOLWDWLQJ��UHSODFLQJ��RU�DFTXLULQJ�

WKH�HTXLYDOHQW�RI�WKH�QDWXUDO�UHVRXUFHV�DQG�WKH�VHUYLFHV�WKH\�SURYLGH�LQMXUHG�E\�PLQH�ZDWHU�

FRQWDPLQDWLRQ��7KH�WZR�UHVHDUFK�SDUWQHUVKLSV�GHVFULEHG�LQ�WKLV�SDSHU�DLPHG�WR�FRQWULEXWH WR�

UHVHDUFK WKDW�EHQHILWHG WKH�SDUWQHUVKLS�SDUWLFLSDQWV�DQG�DGYDQFHG�FRPPXQLW\�JRDOV�UHODWHG�WR�

UHGXFLQJ�HFRORJLFDO�DQG�SXEOLF�KHDOWK�ULVNV��

7KHRUHWLFDO�)UDPHZRUNV

5HFLSURFDO�UHODWLRQV�DUH�D�FRUH�YDOXH�DFURVV�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�DQG�

LQYRNH�LQWLPDWH��PXWXDO�REOLJDWLRQV�EHWZHHQ�SODFH�DQG�SHRSOH��'LYHU�HW�DO����������5HFLSURFDO�

UHODWLRQV�KDYH�EHHQ�H[SORUHG�LQ�K\GURVRFLDO�UHVHDUFK�DQG�LQ�WKH�FRPPRQ�SRRO�UHVRXUFHV�OLWHUDWXUH

ZKHUH�LQFUHDVHG�UHFLSURFLW\ KDV�EHHQ�GHPRQVWUDWHG�WR PRWLYDWH�FROOHFWLYH�DFWLRQ�E\�LQIOXHQFLQJ�

VRFLDO�QRUPV�DQG�LQGLYLGXDO�GHFLVLRQ�PDNLQJ��2VWURP���������,Q�,QGLJHQRXV�FRPPXQLWLHV��

SDUWLFLSDWRU\�UHVHDUFK�LV�PRUH�WKDQ�D�UHVHDUFK�SUDFWLFH��LW�LV�D�SROLWLFDO�DQG�HWKLFDO�XQGHUWDNLQJ��

,QGLJHQRXV�NQRZOHGJH�LV�URRWHG�LQ�D�KROLVWLF�NQRZOHGJH�V\VWHP�WKDW�LV�LQVHSDUDEOH�IURP�WKH�

VRFLR�FXOWXUDO��SROLWLFDO��OHJDO��DQG�UHODWLRQDO�VWUXFWXUH��0DFK�HW�DO����������'LYHU�HW�DO� ������

FRQWHQGV�WKDW�UHFLSURFDO�UHODWLRQV�DUH�LPSRUWDQW�LQ�FRPPXQLWLHV�³VHHNLQJ�WR�UHJDLQ�QRW�VLPSO\�

EHQHILWV��EXW�UDWKHU�PXWXDOO\�EHQHILFLDO�UHODWLRQVKLSV�DQG�UHVSRQVLELOLWLHV�WR�ODQG� ZDWHU��DQG�

UHVRXUFHV´��S��������

$FNQRZOHGJLQJ�WKH�FXOWXUDO�YDOXHV�RI�WKH�&RHXU�G¶$OHQH�7ULEH��WKH�7ULEDO�SDUWQHUVKLS�

GUHZ�IURP�RI�3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK��3$5� DSSURDFKHV�JURXQGHG�LQ�WKH�IXQGDPHQWDO�

SULQFLSOHV�RI�,QGLJHQRXV�5HVHDUFK�0HWKRGRORJLHV �,50���)RU�WKH�6LOYHU�9DOOH\�SDUWQHUVKLS��3$5�

SURYLGHG�JXLGDQFH�IRU�FR�SURGXFLQJ�NQRZOHGJH�ZLWK�D�FRPPXQLW\�JURXS�IRFXVHG�RQ�HQVXULQJ�

WKDW�SHRSOH�FDQ�OLYH�VDIHO\�LQ�D�SODFH�ZLWK�D�ORQJ�KLVWRU\�RI�LQGXVWU\�DQG�H[WUDFWLRQ��7KHVH�

IUDPHZRUNV JXLGH�UHVHDUFK�GHYHORSPHQW�DQG�KHOS�UHVHDUFKHUV�WR�UHFRJQL]H�SULPDU\�SKDVHV RI

FRQGXFWLQJ HWKLFDO�UHVHDUFK��&RPPRQ SKDVHV RI�,50�DQG�3$5�LQFOXGH������HVWDEOLVKLQJ�D�

UHVHDUFK�DJHQGD������SURPRWLQJ�FRPPXQLW\�YRLFH�DQG�JRDOV��GDWD�DFFHVVLELOLW\��DQG�OLWHUDF\��DQG

����PDLQWDLQLQJ�HWKLFDO�SDUWQHUVKLSV��)LJXUH�������8OWLPDWHO\��WKHVH�IUDPHZRUNV�KHOSHG�

UHVHDUFKHUV�DGGUHVV�TXHVWLRQV�VXPPDUL]HG�LQ�&KDPEHUV������� S��������:KRVH�FDWHJRULHV�DQG�
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FRQFHSWV�FRXQW"�:KRVH�YDOXHV�DQG�FULWHULD"�:KRVH�SUHIHUHQFHV�DQG�SULRULWLHV"�:KRVH�DQDO\VLV�

DQG�SODQQLQJ"�:KRVH�DFWLRQ"�:KRVH�PRQLWRULQJ�DQG�HYDOXDWLRQ"

3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK

3$5�DLPV�WR�IDFLOLWDWH�PRUH�HTXLWDEOH�DQG�LQFOXVLYH�UHVHDUFK�E\�SODFLQJ�WKH�UHVHDUFK�

SURFHVV�LQ�WKH�KDQGV�RI�WKH�FRPPXQLW\��&RUQZDOO�	�-HZNHV��������&XUZRRG�HW�DO����������7KH�

SUHPLVH�RI 3$5�LV�WKDW�PRGHOV�PDNLQJ�FDXVDO�LQIHUHQFHV�DERXW�KXPDQ�EHKDYLRU�DUH�PRUH�OLNHO\�

WR�UHIOHFW�WKH�ORFDO�FRQWH[W�ZKHQ�WKH�³KXPDQ�EHLQJV�LQ�TXHVWLRQ�SDUWLFLSDWH�LQ�EXLOGLQJ�DQG�

WHVWLQJ�WKHP´��$UJ\ULV�	�6FK|Q��������S��������3$5�RIIHUV�JXLGDQFH�IRU�HQJDJLQJ�FRPPXQLW\�

SDUWQHUV�WKURXJKRXW�WKH�UHVHDUFK�SURFHVV��)LJXUH�������&RPPXQLW\�SDUWQHUV�DLG�LQ�DUWLFXODWLQJ�

UHVHDUFK�JRDOV�DQG�DVVLVW�LQ�UHVHDUFK�GHVLJQ�DQG�LPSOHPHQWDWLRQ �+DFNHU���������,GHDOO\��DV�D�

SDUWQHUVKLS�GHYHORSV��WKH GHFLVLRQ�PDNLQJ�SRZHU�VKLIWV�DV�FRPPXQLW\�SDUWQHUV�WDNH�RQ�PRUH�

FRQWURO�RI�WKH�UHVHDUFK��7KURXJKRXW�WKH�SDUWQHUVKLS��UHVHDUFKHUV�VKRXOG�HQVXUH�WKDW�WKH SURMHFW�

UHPDLQV�UHVSRQVLYH�WR�FRPPXQLW\�YRLFHV�DQG�JRDOV�E\�HPSOR\LQJ�LWHUDWLYH�F\FOHV�RI�LQTXLU\��

DFWLRQ��DQG�UHIOHFWLRQ �0DFNHQ]LH�HW�DO����������:KHQ�FRPPXQLW\�SDUWQHUV�FRQWURO�SDUWQHUVKLS�

DFWLYLWLHV��UHVHDUFK�RXWFRPHV�DUH�PRUH�OLNHO\�WR�SHUVLVW��6FKHQVXO�HW�DO����������7KH�VXFFHVV�RI�

3$5�GHSHQGV�RQ�WKH�VWUHQJWK�RI�SDUWQHUVKLS��VNLOOV�RI�UHVHDUFKHUV��DQG WKH�DELOLW\�WR VXVWDLQ�

UHVHDUFK�RXWFRPHV��*UHHQZRRG�HW�DO���������

,QGLJHQRXV�5HVHDUFK�0HWKRGRORJLHV

:KLOH�VRFLDOO\�UHVSRQVLYH��WKH�JXLGDQFH�RI�3$5�RQ�LWV�RZQ�GRHV�QRW�SURYLGH�DGHTXDWH�

GLUHFWLRQ�IRU�IRUPLQJ�HTXLWDEOH�DQG�LQFOXVLYH�SDUWQHUVKLSV ZLWK�FRORQL]HG�,QGLJHQRXV�

FRPPXQLWLHV��+LVWRULFDOO\��,QGLJHQRXV�FRPPXQLWLHV��VXFK�DV�1DWLYH�$PHULFDQ�7ULEHV��KDYH�EHHQ�

VHYHUHO\�PLVWUHDWHG�E\�ZHVWHUQ�UHVHDUFKHUV��+RGJH��������0HOOR�	�:ROI��������0LWFKHOO���������

7KH�GLVUHVSHFW�DQG�PLVWUHDWPHQW�RI�,QGLJHQRXV�FRPPXQLWLHV�GXULQJ�DQG�DIWHU�WKH�UHVHDUFK�

SURFHVV�VWHP�IURP�D�FRORQLDOLVP�PHQWDOLW\��6PLWK���������7KH�DFNQRZOHGJHPHQW�RI�FRORQLDOLVP

LQ�UHVHDUFK�OHG�,QGLJHQRXV�VFKRODUV�WR�GHYHORS�,50� ZKLFK�DLPV�WR�GHFRORQL]H�WKH�UHVHDUFK�

SURFHVV�E\�HOHYDWLQJ�,QGLJHQRXV�HSLVWHPRORJ\�DQG�SULQFLSOHV WKURXJK�HWKLFDO�UHODWLRQVKLSV

�0F*UHJRU�HW�DO���������0LWFKHOO���������2YHU�WKH�SDVW�WZHQW\�\HDUV��,QGLJHQRXV�VFKRODUV�KDYH�

DGYRFDWHG�IRU�WKH�XVH�RI�,50�IDFLOLWDWHG�WKURXJK�3$5�WR�IRUP�HWKLFDO��WUXVWLQJ��DQG�ODVWLQJ�

UHODWLRQVKLSV�ZLWK�,QGLJHQRXV�FRPPXQLWLHV��%DQJ�	�0HGLQ��������%UD\ER\�	�'H\KOH��������

.RYDFK��������3HOWLHU��������6PLWK��������1��-��:LOVRQ�HW�DO��������� $V�DUWLFXODWHG�LQ�:LOVRQ�

������� ,50�RIIHUV�D�IXQGDPHQWDOO\�GLIIHUHQW�SDUDGLJP�EHFDXVH�NQRZOHGJH�LV�QRW�RZQHG�E\�DQ�

LQGLYLGXDO�HQWLW\� UDWKHU��LW�LV�³VKDUHG�ZLWK�DOO�RI�FUHDWLRQ« ,W�JRHV�EH\RQG�WKH�LGHD�RI�LQGLYLGXDO�

NQRZOHGJH�WR�WKH�FRQFHSW�RI�UHODWLRQ�NQRZOHGJH´��S������������
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$PRQJ�,QGLJHQRXV�SHRSOH��UHODWLRQDO�NQRZOHGJH�LQFOXGHV�ZDWHU�QRW�DV�MXVW�D�SK\VLFDO�

VXEVWDQFH�EXW�DV�DQ�LPSRUWDQW�OLQN�DFURVV�DOO�UHODWLRQV��DQ�HQWLW\�WKDW�FRQQHFWV��QRXULVKHV��DQG�

VWHZDUGV��$UVHQDXOW�HW�DO���������:LOVRQ�	�,QNVWHU���������*URXQGHG�LQ�WKH�,QGLJHQRXV�SULQFLSOHV�

RI�WKH�IRXU�5V �L�H���UHODWLRQVKLS��UHVSHFW��UHVSRQVLELOLW\��DQG�UHFLSURFLW\���,50�RIIHUV DQ�DSSURDFK�

WR�LQTXLU\�WKDW�UHFRJQL]HV�WKH�LPSRUWDQFH�RI FRPPXQLW\�FRQWURO�LQ�VXVWDLQHG�FDSDFLW\�EXLOGLQJ�

�(YDQV�HW�DO����������$SSO\LQJ�SULQFLSOHV�IRU�EXLOGLQJ�UHODWLRQVKLSV�DQG�UHVSHFW�KHOSV�WR�LQLWLDWH�

SDUWQHUVKLSV��ZKLOH�UHVSRQVLELOLW\�DQG�UHFLSURFLW\�DUH�DSSURSULDWH�IRU�SURPRWLQJ�FRPPXQLW\�JRDOV�

DQG�PDLQWDLQLQJ�WUXVW��.RYDFK���������3$5�FDQ VRPHWLPHV KDYH�FRQVWUXFWLYH�DSSOLFDWLRQV�LQ�

,QGLJHQRXV�FRPPXQLWLHV�EHFDXVH�WKH�IUDPHZRUN�LQFOXGHV�DFNQRZOHGJPHQW�RI UHODWLRQDO�

NQRZOHGJH��'DWWD�HW�DO����������+RZHYHU��IRU�3$5 WR�EH�HIIHFWLYH��,QGLJHQRXV�VFKRODUV

HPSKDVL]H�WKDW�UHVHDUFK�PXVW�KDYH�HPSDWK\�IRU�WKHLU�SDUWLFLSDQWV�DQG�DLP�WR�EH�DFFRXQWDEOH WR�

WKH�FRPPXQLW\��6PLWK��������:LOVRQ�HW�DO���������

3DUWQHUVKLSV�LQ�WKH�6WXG\�5HJLRQ

7KH�WZR�UHVHDUFK�SDUWQHUVKLSV�GHVFULEHG�LQ�WKLV�SDSHU�ZHUH�DVVRFLDWHG�ZLWK�WZR�GRFWRUDO�

VWXGHQWV¶�GLVVHUWDWLRQ�UHVHDUFK�DQG�EHJDQ�LQ�WKH�VSULQJ�RI�������%RWK�VWXGHQWV�ZHUH�1DWLRQDO�

6FLHQFH�)RXQGDWLRQ¶V�,QWHJUDWLYH *UDGXDWH�(GXFDWLRQ�DQG�5HVHDUFK�7UDLQHHVKLS��16)�,*(57��

IHOORZV YLD�WKH�8QLYHUVLW\�RI�,GDKR��7KH�,*(57�SURJUDP�SURYLGHV�VWXGHQWV�ZLWK�DQ�

LQWHUGLVFLSOLQDU\�ZDWHU�UHVRXUFHV�HGXFDWLRQ�WKDW�SURPRWHV�VRFLDOO\�UHVSRQVLEOH�SUDFWLFHV�LQ�

UHVHDUFK�DQG�WKH�GHYHORSPHQW�RI�LQQRYDWLYH�SUREOHP�VROYLQJ�DSSURDFKHV��H�J�� &RVHQV�HW�DO���

�������6WXGHQWV UHFHLYHG�WUDLQLQJ�RQ�WRSLFV�VXFK�DV�VFLHQFH�FRPPXQLFDWLRQ��7ULEDO�VRYHUHLJQW\��

FRQIOLFW�PHGLDWLRQ��DQG�YDOXHV��7KH�WZR�GRFWRUDO�VWXGHQWV��DOVR�WKH�OHDG�DXWKRUV�RI�WKLV�

PDQXVFULSW��OHG�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�UHVHDUFK��SURYLGLQJ�D�VXLWDEOH�RSSRUWXQLW\�

IRU�FRPSDULVRQ�EHWZHHQ�SURMHFWV��%RWK�VWXGHQWV�DUH�IHPDOH�VFLHQWLVWV�UDLVHG DQG�HGXFDWHG�XQGHU�D�

ZHVWHUQ�(XURFHQWULF�OHQV��DQG�QHLWKHU�VWXGHQW�KDG�SULRU�H[SHULHQFH�ZRUNLQJ�RU�OLYLQJ�LQ�WKH�

UHJLRQ� 7KH SURMHFWV�FRQGXFWHG�ZLWKLQ�WKH�SDUWQHUVKLSV�ZHUH�FRQFHLYHG�DV�SULPDU\�GHOLYHUDEOHV�

IRU�WKH�VWXGHQWV¶�GLVVHUWDWLRQV��%RWK�SDUWQHUVKLSV�LQFOXGHG�UHVHDUFK�GHVLJQV�WKDW�UHOLHG�RQ�SULPDU\�

GDWD�FROOHFWLRQ�DQG�SURMHFWV�DLPHG�DW�FDSDFLW\�EXLOGLQJ�E\�SURPRWLQJ�FRPPXQLW\�YRLFH�DQG�

JRDOV��LQFUHDVLQJ�DFFHVV�WR�VFLHQWLILF�GDWD��DQG�LPSURYLQJ�VFLHQWLILF�OLWHUDF\�RI�ORFDO�FLWL]HQV��

7DEOH���� SURYLGHV�DQ�RYHUYLHZ�RI�WKH�SURMHFWV�FRQGXFWHG�WKURXJK�ERWK�SDUWQHUVKLSV� ,Q�DGGLWLRQ�

WR�ZRUNLQJ�WRZDUGV�FRPPXQLW\�FDSDFLW\�EXLOGLQJ�JRDOV��WKH�ILQDO�GHOLYHUDEOHV�IURP�WKHVH�

SURMHFWV�FRQWULEXWH�WR�PRUH�JHQHUDOL]DEOH�VFLHQWLILF�UHVHDUFK�RXWFRPHV��

7KH�7ULEDO�SDUWQHUVKLS��EHWZHHQ�WKH�&RHXU�G¶$OHQH�7ULEH�DQG�XQLYHUVLW\�UHVHDUFKHUV��

VXSSRUWV�H[LVWLQJ�7ULEDO�HIIRUWV�WR�PLWLJDWH�ZDWHU�TXDOLW\�LVVXHV�VWHPPLQJ�IURP�WR[LF�PHWDO�
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FRQWDPLQDWLRQ�ZLWKLQ�WKH�ORZHU�UHDFKHV�RI�WKH�&RHXU�G¶$OHQH�VXEZDWHUVKHG�DQG�6W��-RH�

VXEZDWHUVKHG�WKURXJK�DQ�LQWHUGLVFLSOLQDU\�IUDPHZRUN�WKDW�GUDZV�IURP�DSSURDFKHV�LQ�FRPPXQLW\�

HQJDJHPHQW��DTXDWLF�HFRORJ\��DQG�HGXFDWLRQ��7KH�GRFWRUDO�VWXGHQW�FRQQHFWHG�ZLWK�WKH�7ULEDO�

SDUWQHUVKLS�KDG�WUDLQLQJ�DQG�D�GLVFLSOLQDU\�EDFNJURXQG�LQ�VFLHQFH��LQIRUPDO�HGXFDWLRQ��DQG�

PDQDJHPHQW��7KH 6LOYHU�9DOOH\�SDUWQHUVKLS ZLWK WKH�'LVWULFW��RFFXUUHG�LQ�WKH�XSSHU�UHDFKHV�RI�

WKH�&RHXU�G¶$OHQH�5LYHU�VXEZDWHUVKHG�LQ�WKH�FRPPXQLWLHV�QHDU WKH�6XSHUIXQG�VLWH��7KH�

VWXGHQW¶V�WUDLQLQJ�DQG�EDFNJURXQG�LQ�WKH�6LOYHU�9DOOH\�3DUWQHUVKLS�IRFXVHG�LQ�ODZ��SROLF\��DQG�

PDQDJHPHQW��7KH�6LOYHU�9DOOH\�SDUWQHUVKLS�DVVHVVHV�ULVN�SHUFHSWLRQV�DQG�EHKDYLRUDO�UHVSRQVHV�

WR�OHDG�FRQWDPLQDWLRQ�DPRQJ�UHVLGHQWV�DQG�FRPPXQLW\�OHDGHUV�WR�LQIRUP�WKH�'LVWULFW¶V�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV��

&RHXU�G¶$OHQH�7ULEH��7ULEDO��3DUWQHUVKLS�2YHUYLHZ

7KH�7ULEDO�SDUWQHUVKLS�DQG�FROODERUDWLYH�UHVHDUFK�FRPPHQFHG�LQIRUPDOO\�GXULQJ�WKH�

VXPPHU�RI�������ZKLOH�WKH�GRFWRUDO�VWXGHQW�VHUYHG�DV�DQ�LQWHUQ�IRU�WKH�7ULEH¶V�'HSDUWPHQW�RI�

(GXFDWLRQ��'R(G��DQG�/DNH�0DQDJHPHQW�'HSDUWPHQW��/0'���3ULPDU\�UHVHDUFK�VWXGLHV�ZHUH�

JXLGHG�E\�DQ�LQWHUGLVFLSOLQDU\�UHVHDUFK�IUDPHZRUN�DQG�VWHPPHG�IURP�FRQYHUVDWLRQV�GXULQJ�WKH�

VWXGHQW¶V�VXPPHU�LQWHUQVKLS�H[SHULHQFH �5HSNR���������7KLV�IUDPHZRUN�UHOLHG�RQ�UHVHDUFK�

DSSURDFKHV�LQ�FRPPXQLW\�HQJDJHPHQW��DTXDWLF�HFRORJ\��DQG�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��

DQG�PDWKHPDWLFV��67(0��HGXFDWLRQ�WR�VXSSRUW�WKH�7ULEDO�FRPPXQLW\¶V�H[LVWLQJ�ZDWHU�TXDOLW\�

PLWLJDWLRQ�JRDOV��7KH�UHVHDUFKHU�FRQVXOWHG�ZLWK�HGXFDWRUV�DQG�HFRORJLVWV�IURP�WKH�7ULEH�

WKURXJKRXW�DOO�SKDVHV�RI�WKH�VWXGLHV�

7KH�VWXGLHV�FRQGXFWHG�WKURXJK�WKH�SDUWQHUVKLS�LQFOXGHG�D�OLPQRORJLFDO�VWXG\�DQG�D�

FXOWXUDOO\�UHOHYDQW�67(0�HGXFDWLRQ�VWXG\�LQYROYLQJ�&RHXU�G¶$OHQH�7ULEDO�\RXWK��7KH�

OLPQRORJLFDO�VWXG\�ZDV�FRQGXFWHG�ZLWK�WKH�7ULEH¶V�/0'�DQG�H[SORUHG�WKH�UROH�RI�DTXDWLF�

PDFURSK\WHV�LQ�PHWDO�DQG�QXWULHQW�GLVWULEXWLRQ�ZLWKLQ�WHPSHUDWH�ODNHV��7KH�/0'�DQG�WKH�7ULEH¶V�

'R(G�FROODERUDWHG�ZLWK�WKH�JUDGXDWH�VWXGHQW�WR�GHYHORS�DQG�LPSOHPHQW�D�67(0�HGXFDWLRQ�VWXG\�

ZKLFK�HQWDLOHG�WKH�HYDOXDWLRQ�RI�D�FXOWXUDOO\�UHOHYDQW�67(0�SURJUDP�DQG�DIILOLDWHG�LQWHUQVKLS�RQ�

7ULEDO�\RXWK�LQWHUHVW�LQ�67(0��7KH�67(0�HGXFDWLRQ�SURJUDP�DQG�LQWHUQVKLS IRFXVHG�RQ�WKH�

GHYHORSPHQW�RI�7ULEDO�OHDGHUV�LQ�67(0�WR PDQDJH�WKHLU�LPSDLUHG�ZDWHUV��ZKLOH�WKH�OLPQRORJLFDO�

VWXG\�SURYLGHG�YDOXDEOH�VFLHQWLILF�GDWD�RQ�WKH�GLVWULEXWLRQ�DQG�F\FOLQJ�RI�PHWDOV�ZLWKLQ�D�ODNH�

HFRV\VWHP��:KHQ�FRPELQHG��WKH�VWXGLHV�H[SORUHG�KRZ�LQWHUGLVFLSOLQDU\�DSSURDFKHV�VXSSRUW�WKH�

7ULEDO�FRPPXQLW\¶V�FDSDFLW\�WR�PLWLJDWH�WKHLU�FRQWDPLQDWHG�ZDWHU�UHVRXUFHV�DV�D�VRYHUHLJQ�

QDWLRQ��
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6LOYHU�9DOOH\�3DUWQHUVKLS�2YHUYLHZ

7KH�SDUWQHUVKLS�ZLWK�WKH�'LVWULFW�EHJDQ�GXULQJ�FRQYHUVDWLRQV�ZLWK�'LVWULFW�HPSOR\HHV�DW�

TXDUWHUO\�%(,3&�PHHWLQJV�DQG�RWKHU�FRPPXQLW\�HYHQWV��7KHVH�FRQYHUVDWLRQV�LQVSLUHG�WKH�

GHYHORSPHQW�RI�D�UHVHDUFK�SURMHFW�WR�EHWWHU�XQGHUVWDQG�UHVLGHQWV¶�EHKDYLRUDO�UHVSRQVHV��H�J���

DYRLGLQJ�FRQWDPLQDWHG�DUHDV��WR�OHDG�FRQWDPLQDWLRQ��7KH 'LVWULFW¶V�LQWHUHVW�LQ�WKH�SDUWQHUVKLS�

REMHFWLYH�GHYHORSHG�IURP�FRQFHUQV�WKDW�SHRSOH�ZHUH�QRW�WDNLQJ�DGHTXDWH�VWHSV�WR�DYRLG�OHDG�

FRQWDPLQDWLRQ��SDUWLFXODUO\�ZKLOH�UHFUHDWLQJ�LQ�DUHD�ULYHUV�DQG�ZRUNLQJ�RXWVLGH� 'LVWULFW�

HPSOR\HHV�H[SUHVVHG�VWURQJ�FRQQHFWLRQV�WR�WKH�6LOYHU�9DOOH\��DV�HYLGHQFH�E\�WKHLU�ORQJ�

HPSOR\PHQW�WHQXUH LQ�WKH�UHJLRQ�DQG�LQWHUHVW�LQ�EXLOGLQJ�FRPPXQLW\�FDSDFLW\� 7KH�REMHFWLYHV�

DQG�UHVHDUFK�GHVLJQ�LPSOHPHQWHG�LQ�WKH�6LOYHU�9DOOH\�SDUWQHUVKLS�ZHUH�FR�GHYHORSHG�EHWZHHQ�

'LVWULFW�HPSOR\HHV�DQG�XQLYHUVLW\�UHVHDUFKHUV��$Q�LQLWLDO�VWXG\��DERXW�UHVLGHQWV¶�EHKDYLRUDO�

UHVSRQVHV�FRQWULEXWHG�D�VRFLDO�VFLHQFH�SHUVSHFWLYH�WR�WKH�H[LVWLQJ�GDWD�DQG�UHVHDUFK�VWXGLHV�DERXW�

EORRG�OHDG�OHYHOV�LQ�FKLOGUHQ�DQG�SK\VLFDO�GDWD�DERXW�FRQWDPLQDWLRQ�LQ�WKH�HQYLURQPHQW��H�J��

6SDOLQJHU�HW�DO����������$�IROORZ�XS�VWXG\�IRFXVHG�RQ�KRZ�FRPPXQLW\�OHDGHUV�SULRULWL]H�

HFRQRPLF�GHYHORSPHQW�DQG�LVVXHV�UHODWHG�WR�HQYLURQPHQWDO�KHDOWK��LQFOXGLQJ�UHJLRQDO�ZDWHU�

TXDOLW\�LPSDLUPHQWV��

$V�WKH�SDUWQHUVKLS�IRUPHG��WKH�'LVWULFW�ZDV�DOVR�LPSOHPHQWLQJ�D�QHZ�ULVN�

FRPPXQLFDWLRQ�FDPSDLJQ�WKDW�LQYROYHG�SRVWLQJ XSGDWHG�VLJQDJH�DW�SXEOLF�UHFUHDWLRQ�DFFHVV�

SRLQWV��$V�D�UHVXOW��WKH�UHVHDUFKHUV�DQG�'LVWULFW�HPSOR\HHV�GHYHORSHG�DQG�WHVWHG�D�FROOHJH�OHYHO�

FXUULFXOXP�IRFXVHG�RQ�D�FULWLFDO�LOOXVWUDWLRQ�RI�WKH�UDWLRQDOH�EHKLQG�WKH�QHZ�ULVN�FRPPXQLFDWLRQ�

VWUDWHJLHV �&RRSHU�HW�DO���LQ�UHYLHZ���7KH�WHDP�DOVR�ZRUNHG�WRJHWKHU�WR�HVWDEOLVK�D�VFLHQFH�DQG�

WHFKQRORJ\�IDLU�LQ�WKH�6LOYHU�9DOOH\��QRZ�LQ�LWV�WKLUG�\HDU��WKH�HYHQW�DQQXDOO\�DWWUDFWV�DURXQG�����

LQGXVWU\�UHSUHVHQWDWLYHV��QRQ�SURILW�JURXSV��DJHQF\�SHUVRQQHO��DQG�VWXGHQWV�

&RPSDULQJ�3KDVHV RI�3DUWLFLSDWRU\�5HVHDUFK

,Q�WKLV�VHFWLRQ�ZH�FRPSDUH�WKH�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV WKDW�JXLGHG�WKH 7ULEDO�

DQG�6LOYHU�9DOOH\�SDUWQHUVKLSV��6SHFLILFDOO\��ZH�FRPSDUH WKUHH�RYHUODSSLQJ SDUWQHUVKLS�SKDVHV��

HVWDEOLVKLQJ� SURPRWLQJ��DQG�PDLQWDLQLQJ��)LJXUH���� %\�IRFXVLQJ�RQ�WKHVH�WKUHH�SKDVHV� ZH�

UHIOHFW�RQ KRZ�XVLQJ�GLIIHUHQW�SDUWLFLSDWRU\�UHVHDUFK�IUDPHZRUNV LQIOXHQFHG�KRZ�WKH�WZR�

SDUWQHUVKLSV�GHYHORSHG��

(VWDEOLVKLQJ�5HVHDUFK�$JHQGDV

,QLWLDOO\��XQLYHUVLW\�UHVHDUFKHUV�DWWHQGHG�HYHQWV�KRVWHG�E\�FRPPXQLW\�SDUWQHUV�ZLWKRXW�

GLVFXVVLQJ�VSHFLILF�UHVHDUFK�DJHQGDV��3DUWLFLSDWLRQ�LQ�HYHQWV�LQFOXGHG�YROXQWHHULQJ�DW�HGXFDWLRQ�

SURJUDPV�DQG�DWWHQGLQJ�FXOWXUDOO\�VLJQLILFDQW�HYHQWV�VXFK�DV�FRPPXQLW\�GLQQHUV�DQG�RXWGRRU�
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UHFUHDWLRQDO�DFWLYLWLHV��$WWHQGLQJ�HYHQWV�ZLWKRXW�D�VSHFLILF�UHVHDUFK�DJHQGD�DOORZHG�UHVHDUFKHUV�

WR�OHDUQ�DERXW�WKH�FRPSOH[�K\GURVRFLDO�WHUULWRULHV�DQG�SURYLGHG�WLPH�IRU�FXOWXUDO�DQG�VRFLDO�

UHFRJQLWLRQ �.RYDFK���������%RWK�GRFWRUDO�VWXGHQWV�GHYRWHG�D�VLJQLILFDQW�DPRXQW�RI�WLPH�WR�

HVWDEOLVK�DQ�DXWKHQWLF�UHODWLRQVKLS�ZLWKLQ�WKHLU�UHVSHFWLYH�FRPPXQLWLHV�VLQFH�WKH\�ZHUH�QRW�

IRUPHU�UHVLGHQWV�RI�WKH�UHJLRQ�RU�PHPEHUV�RI�WKH�FRPPXQLW\��5HVHDUFK�TXHVWLRQV�LQ�ERWK�

SDUWQHUVKLSV�RULJLQDWHG�IURP�LGHDV�WKDW�DOLJQHG�ZLWK�H[LVWLQJ�SURJUDPV��VFLHQWLILF�UHSRUWV�DQG�

GDWD��DV�ZHOO�DV�FRPPXQLW\�JRDOV��+RZHYHU��IRUPDO�FRPPXQLW\�QHHGV�DVVHVVPHQW�ZDV�QRW�

FRQGXFWHG�LQ�HLWKHU�SDUWQHUVKLS�DV�UHFRPPHQGHG�LQ�3$5��+DFNHU���������%RWK�WKH�'LVWULFW�DQG�

WKH�7ULEH�DOUHDG\�KDG�JRDOV�DQG�LGHDV�LQ�SODFH�UHJDUGLQJ�DSSURDFKHV�IRU�FRQGXFWLQJ�VFLHQWLILF�

UHVHDUFK�LQYHVWLJDWLRQV��

7KH�GRFWRUDO�VWXGHQW�IRUPHG�DQ�DXWKHQWLF�UHODWLRQVKLS�ZLWK�WKH�7ULEH�E\�DWWHQGLQJ�HYHQWV�

DQG�LQWHUQLQJ�ZLWK�WKH�7ULEH¶V�/0'�DQG�SDUWLFLSDWLQJ�LQ�D�FXOWXUDOO\�UHOHYDQW�67(0�FDPS�

DIILOLDWHG�ZLWK�WKH�7ULEH¶V 'R(G��7KHVH�H[SHULHQFHV�SURYLGHG�WKH�GRFWRUDO�VWXGHQW�ZLWK�DQ�

RSSRUWXQLW\�WR�OHDUQ�DERXW�WKH�FRPPXQLW\�DQG�FXOWXUH�DV�ZHOO�DV�H[LVWLQJ�SURJUDPV�DQG�UHVHDUFK�

QHHGV� 6WHPPLQJ�IURP�WKHVH�H[SHULHQFHV��WKH�OLPQRORJLFDO�VWXG\�ZDV�LQIRUPHG�E\ ILYH�\HDUV�RI�

GDWD�FROOHFWHG�E\�WKH�7ULEH¶V�/0'�RQ�WKH�IDWH�DQG�WUDQVSRUW�RI�PHWDOV�ZLWKLQ�DTXDWLF�HFRV\VWHPV��

7KH�FXOWXUDOO\�UHOHYDQW�67(0�SURJUDP DQG�DIILOLDWHG�LQWHUQVKLS�RSSRUWXQLW\�EXLOW�IURP�H[LVWLQJ�

SURJUDPV�DQG�SUHYLRXV�UHVHDUFK�SDUWQHUVKLSV��$�FRPPXQLW\�SDUWQHU�ZLWK WKH�7ULEDO�SDUWQHUVKLS�

KLJKOLJKWV�WKH�LPSRUWDQFH�RI�SRVLWLRQLQJ�UHVHDUFK�DORQJVLGH�FRPPXQLW\�JRDOV�DQG�SURJUDPV�E\�

XUJLQJ�UHVHDUFKHUV�WR�³VWDUW�WKH�UHODWLRQVKLS�HDUO\�DQG�OHW�WKH�7ULEH¶V�QHHGV�JXLGH�\RX´��6DP��

0DUFK��������7DNLQJ�WKH�WLPH�WR�IRUP�D�UHODWLRQVKLS�ZLWK�WKH�SDUWQHU��DOORZHG�WKH�GRFWRUDO�

VWXGHQW�DQG�DGGLWLRQDO�UHVHDUFKHUV�WR�HGXFDWH�WKHPVHOYHV�DERXW�WKH�7ULEH¶V�XQLTXH�FXOWXUDO�DQG�

FRQQHFWLRQ�WR�WKHLU�ODQG��7KLV�DGGLWLRQDO�WLPH�DOORZHG�WKHP�WR UHFRJQL]H�H[LVWLQJ�HIIRUWV�DV�ZHOO�

DV�FRPPXQLW\�YRLFHV�DQG�JRDOV�LQ�HDFK�VWXG\��

,Q�WKH�6LOYHU�9DOOH\�SDUWQHUVKLS��LQIRUPDO�LQWHUYLHZV�DQG�SDUWLFLSDQW�REVHUYDWLRQ�ZHUH�

HVVHQWLDO�IRU�HVWDEOLVKLQJ�UHVHDUFK�SURMHFWV�WKDW�DOLJQHG�ZLWK�FRPPXQLW\�JRDOV��,QLWLDO�

FRQYHUVDWLRQV�ZLWK�FRPPXQLW\�OHDGHUV�LPSURYHG�WKH�UHVHDUFKHUV¶�XQGHUVWDQGLQJ�RI�KHDOWK�LVVXHV�

DQG�FRPPXQLW\�JRDOV��&RQYHUVDWLRQV�IRFXVHG�RQ�LGHQWLI\LQJ�GLIIHUHQW�SHUVSHFWLYHV�DERXW�KHDOWK\�

OLYLQJ�HQYLURQPHQWV�LQ�WKH�6LOYHU�9DOOH\�UDWKHU�WKDQ�IRFXVLQJ�RQ�D�VSHFLILF�UHVHDUFK�TXHVWLRQ��

7KH�SDUWLFLSDWRU\�DSSURDFK�ZDV�UHLQIRUFHG�E\�D�'LVWULFW�HPSOR\HH�ZKR�VXJJHVWHG�WKDW�³LW¶V�

LPSRUWDQW�WR�FRQVWDQWO\�FKHFN�LQ�ZLWK�WKH�SHRSOH�ZKR�DUH�LQ�WKH�WKLFN�RI�LW�WR�XQGHUVWDQG�WKH�

VPDOO�ELWV�RI�LQIRUPDWLRQ�WKDW�PROG�LGHDV�DQG�GLFWDWH�GHFLVLRQ�PDNLQJ�´�DGGLQJ�WKDW�UHVHDUFKHUV�

VKRXOG�³DWWHQG�FRPPXQLW\�VRFLDO�HYHQWV�WR�EHFRPH�D�IDPLOLDU�IDFH´��&LQG\��-XQH��������,Q�ERWK�
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FDVHV��XQLYHUVLW\�UHVHDUFKHUV�SURYLGHG�VSDFH�IRU�FRPPXQLW\�SDUWQHUV�WR VKDUH�WKHLU�VWRULHV��

LQWHUHVWV��DQG�H[SHULHQFHV��$V�UHVHDUFKHUV�ZLWKRXW�SULRU�H[SHULHQFH�LQ WKH�UHJLRQ��DWWHQGLQJ�

FRPPXQLW\�HYHQWV�KHOSHG�WR�GHYHORS�UHFLSURFDO�UHODWLRQV�DQG�DQ�XQGHUVWDQGLQJ�RI H[LVWLQJ�VRFLDO�

G\QDPLFV��

,Q�ERWK�SDUWQHUVKLSV��UROHV�DQG�UHVSRQVLELOLWLHV�ZHUH�GHILQHG�E\�ERWK�IRUPDO��H�J�

,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��SURWRFRO��DQG�LQIRUPDO�DJUHHPHQWV��&URVV�HW�DO���������/HLVH\��

�������+RZHYHU��WKH�SDUWQHUVKLS�ZLWK�WKH�&RHXU�G¶$OHQH�7ULEH�UHTXLUHG�WZR�,5%�SURWRFROV��RQH�

ZLWK�WKH�8QLYHUVLW\�DQG�RQH�WKURXJK�WKH�7ULEH� 7KH�QHHG�IRU�WZR�RU�PRUH�,5%�SURWRFROV�LV�QRW�

XQFRPPRQ�LQ�SDUWLFLSDWRU\�UHVHDUFK �.HOOH\�HW�DO����������3DUWLFLSDQWV�ZRUNLQJ�LQ�6LOYHU�9DOOH\�

SDUWQHUVKLS�GLG�QRW�KDYH�WKLV�VDPH�H[SHULHQFH�DV�WKH�'LVWULFW�UHJXODUO\�ZRUNV�ZLWK�8QLYHUVLW\�

UHVHDUFKHUV�DQG�RSHUDWHV�WKURXJK�VHUYLFH�DJUHHPHQWV��7KH�QHHG�IRU�FDUHIXO�FRQVLGHUDWLRQ�RI�

SRVVLEOH�HWKLFDO�LVVXHV�RXWVLGH�RI�WKRVH�FRQVLGHUHG�E\�8QLYHUVLW\�,5%�SURWRFROV�LV�DQ�LPSRUWDQW�

FRPSRQHQW�RI�HVWDEOLVKLQJ�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV� )OLFNHU�HW�DO�������� VWUHVV WKDW�

WUDGLWLRQDO�XQLYHUVLW\�UHYLHZ�SURWRFROV�PD\�QRW�VXIILFLHQWO\�DGGUHVV�WKH�HWKLFDO�UHVHDUFK�

GLOHPPDV��,Q�DGGLWLRQ�WR�GHYHORSLQJ�SURWRFROV�DQG�GHVLJQLQJ�UHVHDUFK��WKH�HVWDEOLVKPHQW�SKDVH�

SURYLGHG�WLPH�WR�LGHQWLI\�WKH�UHVRXUFHV�DQG�H[SHUWLVH�QHHGHG�WR�FRPSOHWH�VWXGLHV�WKDW�ZRXOG�

EXLOG�FRPPXQLW\�FDSDFLW\�

3URPRWLQJ�&RPPXQLW\�9RLFH��'DWD�$FFHVVLELOLW\��DQG�/LWHUDF\

2QFH�WKH�SDUWQHUVKLSV IRUPHG��LW�ZDV�LPSRUWDQW�IRU�XQLYHUVLW\�UHVHDUFKHUV�WR�FRQWLQXH�

EXLOGLQJ�WUXVWLQJ�UHODWLRQVKLSV��OHDUQLQJ�DERXW�FRPPXQLW\�JRDOV��DQG�XQGHUVWDQGLQJ�H[LVWLQJ�

UHVHDUFK�LQIUDVWUXFWXUH�DQG SURMHFWV��+DFNHU��������.RYDFK���������%RWK�WKH�OLPQRORJLFDO�VWXG\�

DQG�WKH�VWXG\�DERXW�EHKDYLRUDO�UHVSRQVHV�WR�3E FRQWDPLQDWLRQ�H[HPSOLI\�KRZ�SDUWQHUVKLSV�FDQ�

LPSURYH�DFFHVV�WR�VFLHQWLILF�GDWD�DQG�DGYDQFH�FRPPXQLW\�JRDOV��7KH�6LOYHU�9DOOH\�SDUWQHUVKLS�

VXSSRUWV�D�QHHG�WR�EHWWHU�SURWHFW�KXPDQ�KHDOWK�WKURXJK LPSURYHG�ULVN�FRPPXQLFDWLRQ�ZKLOH�WKH�

7ULEDO�SDUWQHUVKLS�VXSSRUWHG�VFLHQFH�GDWD�WKDW�ZLOO�KHOS�UHFRYHU�FXOWXUDOO\�LPSRUWDQW��LQMXUHG�

UHVRXUFHV��7KH�SURMHFWV�WKDW�IRUPHG�ZLWKLQ�WKH�WZR�SDUWQHUVKLSV�WRRN�WKHVH�GLUHFWLRQV�EHFDXVH�RI�

WKH�JRDOV�RI�WKHLU�FRPPXQLW\�SDUWQHUV��+RZHYHU��EHFDXVH�WKH�UHVHDUFKHUV�DQG�FRPPXQLW\�

SDUWQHUV�IRUPHG�UHODWLRQVKLSV�SULRU�WR�EHJLQQLQJ�UHVHDUFK��WKH�VWXGLHV�DOVR�GHYHORSHG�DURXQG�WKH�

GRFWRUDO�VWXGHQWV¶�EDFNJURXQG��VWUHQJWKV��DQG�H[SHUWLVH��:RUNLQJ�RQ�SURMHFWV��EDVHG�RQ�ERWK�

FRPPXQLW\�JRDOV�DQG�WKH�VWXGHQWV¶�H[SHUWLVH�KHOSHG�WR�HQVXUH�PRUH�VXVWDLQDEOH�SURMHFWV���

7KH�OLPQRORJLFDO�VWXG\�ZLWK�WKH�7ULEH�ILOOHG�DQ�HFRORJLFDO�UHVHDUFK�JDS�ZLWKLQ�WKH�/0'��

,Q�DGGLWLRQ�WR�SURYLGLQJ�VFLHQWLILF�GDWD��HGXFDWLRQDO�SURJUDPPLQJ�ZDV�D�SULPDU\�RXWFRPH��7KH�

67(0�HGXFDWLRQ�VWXG\�HYDOXDWHG�D�VL[�ZHHN�LQWHUQVKLS�DQG�DIILOLDWHG�67(0�SURJUDP��7KLV�
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LQIRUPDO�HGXFDWLRQDO�RSSRUWXQLW\�UHOLHG�RQ�WKH�ORFDO�HQYLURQPHQW�DQG�FXOWXUDO�NQRZOHGJH�WR�

HGXFDWH�1DWLYH�$PHULFDQ�\RXWK�RQ�WKH�HQYLURQPHQWDO�KD]DUGV�LPSDFWLQJ�WKHLU�ORFDO�ZDWHUZD\V��

7KH�UHVXOWV�RI�WKLV�VWXG\�LQGLFDWH�WKDW DQ�LQFUHDVH�LQ�\RXWK�UHODWLRQVKLS�WR�SODFH�DQG�

FRPSUHKHQVLRQ�RI�67(0�VWUHQJWKHQHG�WKHLU�LQWHUHVW�LQ�SXUVXLQJ�D�FDUHHU�SDWK�LQ�67(0�ILHOGV�IRU�

WKH�7ULEH��7KH�6LOYHU�9DOOH\�SDUWQHUVKLSV�SURYLGHG�WKH�'LVWULFW�ZLWK�VXSSRUW�IRU�LPSURYLQJ�WKHLU�

ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��LQFOXGLQJ�IXQGLQJ�IRU�UHVHDUFK�IURP�WZR�VPDOO�SLORW�JUDQWV��

3DUWLFLSDWLQJ�LQ�FRPPXQLW\�RXWUHDFK�DFWLYLWLHV�ZDV�DOVR�LPSRUWDQW�LQ WKH�6LOYHU�9DOOH\�

SDUWQHUVKLS��0HPEHUV�HVWDEOLVKHG DQG�RUJDQL]HG�DQ�DQQXDO�HGXFDWLRQDO�VFLHQFH�DQG�WHFKQRORJ\�

IDLU�LQ�WKH�6LOYHU�9DOOH\��$W�WKH�IDLU��FROOHJH�VWXGHQWV�DQG�ORFDO�SULPDU\�VFKRRO�VWXGHQWV�LQWHUDFWHG�

ZLWK�HGXFDWLRQ�DQG�RXWUHDFK�JURXSV��LQGXVWULHV��DQG�QRQ�SURILWV�WR�OHDUQ�DERXW�KHDOWK�DQG�

HQYLURQPHQWDO�FRQWDPLQDWLRQ��7KH�IDLU�H[SDQGV�WKH�'LVWULFW¶V�RXWUHDFK�FDSDFLW\�DQG�SURYLGHV�DQ�

RSSRUWXQLW\�IRU�FRPPXQLW\�HQJDJHPHQW�

2SHQ�FRPPXQLFDWLRQ�ZLWKLQ�WKH�SDUWQHUVKLSV�DOORZHG�XQLYHUVLW\�UHVHDUFKHUV�WR�DOWHU�

UHVHDUFK�GHVLJQV�ZKHQ�QHFHVVDU\�WR UHGLUHFW WKH�UHVHDUFK�WR�PHHW�FDSDFLW\�EXLOGLQJ�JRDOV��)RU�

LQVWDQFH��GXULQJ�FRQYHUVDWLRQV�FRQGXFWHG�ZLWK�WKH�7ULEH�D�FRPPXQLW\�SDUWQHU�HPSKDVL]HG�WKDW��

³LW�LV�NH\�WR�EH�XSIURQW�DQG�RSHQ��ZKDW�LW�LV�WKH�8QLYHUVLW\�LV�JHWWLQJ�IURP�LW�DQG�ZKDW�WKH�7ULEH�RU�

FRPPXQLW\�LV�JHWWLQJ�IURP�LW´��-XOLH��0DUFK��������,QWHUYLHZV�DVVRFLDWHG�ZLWK�WKH�6LOYHU�9DOOH\�

SDUWQHUVKLS�UHLQIRUFHG�WKH�LPSRUWDQFH�RI�RSHQ�FRPPXQLFDWLRQ��$Q�LQWHUYLHZHH�VWDWHG�WKDW�³LI�\RX�

�WKH�UHVHDUFKHU��DUH�WU\LQJ�WR�GR�VRPH�UHVHDUFK�WKDW�FRXOG�KHOS�WKH�FRPPXQLW\��WKHQ�\RX�

DEVROXWHO\�KDYH�WR�LQYROYH�WKHP��2WKHUZLVH��\RX�PLJKW�EH�PLVVLQJ�WKH�SRLQW�LQ�WHUPV�RI�ZKDW�\RX�

FRPH�XS�ZLWK´��6DUDK��-XQH��������,Q�WKH�WZR�SDUWQHUVKLSV��RSHQ�FRPPXQLFDWLRQ�DOORZHG�WKH�

UHVHDUFK�VWXGLHV�WR�DOLJQ�ZLWK�WKH�JRDOV�RI�WKH�FRPPXQLW\�SDUWQHUV��7KHVH�H[DPSOHV�DUH�FHQWUDO�WR�

WKH�UDWLRQDOH�EHKLQG�FRQGXFWLQJ�UHVHDUFK�WKURXJK�SUDFWLFH�GHVFULEHG�LQ�UHODWLRQDO�NQRZOHGJH�

SDUDGLJPV�DQG�WKURXJK�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV��'DWWD�HW�DO���������6��:LOVRQ���������

0DLQWDLQLQJ�(WKLFDO�3DUWQHUVKLSV

0DLQWDLQLQJ�WUXVWLQJ�UHODWLRQVKLSV�WKURXJK�WKH�GXUDWLRQ�RI�D�SDUWQHUVKLS�UHTXLUHV�

FRPPLWPHQW�EHWZHHQ�SDUWQHUV�DQG�IUHTXHQW�UHIOHFWLRQ��+DFNHU��������.RYDFK���������

3DUWQHUVKLS�SHUVRQQHO�PXVW�UHPDLQ G\QDPLF�DQG�IOH[LEOH�WR�DGMXVW�WR�FKDQJLQJ�FLUFXPVWDQFHV�

�0F0LOODQ��������:DOOHUVWHLQ�	�'XUDQ���������7R�PLWLJDWH�LPSHQGLQJ�FKDQJH��,QGLJHQRXV�

VFKRODUV�DGYRFDWH�IRU�FRPPXQLW\�SDUWLFLSDQWV�WR�SURYLGH�WKH�µILQDO�VD\¶�LQ�WKH�GHYHORSPHQW��

LPSOHPHQWDWLRQ��DQG�GLVVHPLQDWLRQ�RI�UHVHDUFK��.RYDFK���������+RZHYHU��WUDQVLWLRQLQJ�EHWZHHQ�

SHUVRQQHO�DQG�SURMHFWV�FDQ�SUHVHQW�LVVXHV�EHFDXVH�EXLOGLQJ�WUXVWLQJ�UHODWLRQVKLSV�UHTXLUHV�DQ�

LQYHVWPHQW�RI WLPH�DQG�UHVRXUFHV��&KULVWRSKHU�HW�DO���������
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7KH�GRFWRUDO�VWXGHQW�DQG�DIILOLDWHG�7ULEDO�SDUWQHU�ZRUNHG�WR�VXVWDLQ�WKH�SDUWQHUVKLS�E\�

EURDGHQLQJ�DFFHVV�WR�D�SODFH�EDVHG�VFLHQFH�FXUULFXOXP�DQG�LQWHJUDWLQJ�DFWLYLWLHV�LQWR�LQIRUPDO�

DQG�IRUPDO�FXUULFXOD��&XUUHQWO\��WKH�FXUULFXOXP�SURYLGHV�³D�JURXQGZRUN�IRU�RWKHU�LQIRUPDO�

FXUULFXOXPV���,W�LV�VRPHWKLQJ�WKDW�ZDV�HDV\�WR�IROORZ�IRU�RWKHU�UHVRXUFH�PDQDJHUV´�DV�H[SUHVVHG�

E\�D�'R(G HPSOR\HH�DIILOLDWHG�ZLWK�WKH�7ULEDO�SDUWQHUVKLS��-XOLH��0DUFK��������7KH�OLPQRORJLFDO�

VWXG\�GUHZ�IURP�PXOWLSOH�VFLHQWLILF�GLVFLSOLQDU\�DSSURDFKHV�IRU�VWXG\LQJ�FRQWDPLQDWHG�DTXDWLF�

HQYLURQPHQWV��$Q�DTXDWLF�HFRORJLVW�ZLWK�WKH�/0'�WKRXJKW�WKH�GDWD�DIILOLDWHG�ZLWK�WKLV�VWXG\�ZDV�

³YHU\�KHOSIXO�LQ�DVVLVWLQJ�>/0'�VFLHQWLVWV@�WR�XQGHUVWDQG�WKH�UROH�RI�PDFURSK\WHV��DTXDWLF�

SODQWV��LQ�FRQWDPLQDWHG�DTXDWLF�HQYLURQPHQWV´��7RP��0DUFK��������7KH�/0'�ZLOO�LPSOHPHQW�

WKH�GDWD�LQWR�D�ODNH�ZLGH�PRGHO�WR�VWXG\�WKH�ELRJHRFKHPLFDO�F\FOLQJ�RI�PHWDOV�DQG�WKH�LPSDFW�RI�

UHPHGLDWLRQ�PHWKRGV�RQ�ODNH�HFRV\VWHP�IXQFWLRQ� 'HYHORSLQJ�GDWDVHWV�WKDW�FRPPXQLW\�SDUWQHUV�

FDQ�XVH�LV�D�UHFRPPHQGHG�PHWKRG�LQ�3$5�DV�GDWD�VKDULQJ�SURPRWHV�FRPPXQLW\�FDSDFLW\�

EXLOGLQJ��'DWWD�HW�DO����������

7KH�6LOYHU�9DOOH\�SDUWQHUVKLS�UHOLHG�RQ�WHFKQLTXHV�IURP�3$5�WR�VXVWDLQ�NQRZOHGJH�

GHYHORSHG�WKURXJK�WKH�UHVHDUFK�VWXGLHV��)RU�H[DPSOH��SULRU�WR�FRQGXFWLQJ�D�VXUYH\�RI�UHVLGHQWV�

ZLWKLQ�WKH�6LOYHU�9DOOH\��WKH�UHVHDUFKHUV�SUH�WHVWHG�WKH�LQVWUXPHQW�ZLWK�UHVLGHQWV�DW�HYHQWV�DQG�

UHYLHZHG�SUHOLPLQDU\�UHVXOWV�ZLWK�WKH�'LVWULFW��3UH�WHVWLQJ�WKH�WRRO�SURYLGHG�DQ�RSSRUWXQLW\�IRU�

UHIOHFWLRQ��ZKLFK�DOORZHG�WKH�VXUYH\�LQVWUXPHQW�WR�EHFRPH�PRUH�UHIOHFWLYH�RI�FRPPXQLW\�JRDOV��

)XUWKHU��WKH�VXUYH\�ZDV�GLVWULEXWHG�WKURXJK�WKH�GURS�RII��SLFN�XS�PHWKRG��ZKLFK�LV�D�

UHFRPPHQGHG�PHWKRG�LQ�3$5�SUDFWLFHV�DV�LW�FDSLWDOL]HV�RQ�WKH�VRFLDO�H[FKDQJH�WKHRU\��DOORZLQJ�

UHVHDUFKHUV�WR�EULHIO\�LQWHUDFW�ZLWK�FRPPXQLW\�PHPEHUV�ZKR�SDUWLFLSDWH�LQ�GDWD�FROOHFWLRQ�

�7UHQWHOPDQ�HW�DO����������7KH�'LVWULFW�ZLOO�EH�DEOH�WR�XVH�WKH�GDWD��DV�ZHOO�DV�SURMHFW�

GHOLYHUDEOHV��WR�LPSURYH�WKHLU�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��

&RQWLQXDOO\�SODQQLQJ�IRU�DQG�DSSO\LQJ�WR�IXWXUH�RSSRUWXQLWLHV�ZDV�LQWHJUDO�WR�

PDLQWDLQLQJ�UHODWLRQVKLSV LQ�WKH�6LOYHU�9DOOH\�SDUWQHUVKLS��$IWHU�LQLWLDO�GDWD�FROOHFWLRQ��WKH�

8QLYHUVLW\�UHVHDUFKHUV�DQG�DQ�HPSOR\HH�IURP�WKH�'LVWULFW�DWWHQGHG�D�ZRUNVKRS�WRJHWKHU�DW�WKH�

6RFLR�(QYLURQPHQWDO�6\QWKHVLV�&HQWHU�WR�FROODERUDWLYHO\�GHYHORS�FXUULFXOXP�WR�WHDFK�ERWK�WKH�

OD\�SXEOLF�DQG�FROOHJH�VWXGHQWV�DERXW�WKH�KHDOWK�ULVN�RI�3E FRQWDPLQDWLRQ��,Q�ODWH�SKDVHV�RI�WKH�

6LOYHU�9DOOH\�SDUWQHUVKLS��WKH�8QLYHUVLW\�UHVHDUFKHUV�KHOSHG�WR�VHFXUH�DGGLWLRQDO�IXQGLQJ�DQG�

PHQWRU�DQRWKHU GRFWRUDO�VWXGHQW�WR�FRQWLQXH�ZRUNLQJ�WRZDUGV�SDUWQHUVKLS�JRDOV��,Q�DGGLWLRQ��WKH�

ILQDO�SURMHFW�LQ�WKH�SDUWQHUVKLS�ZDV�GHVLJQHG�SULPDULO\�DV�D�UHIOHFWLYH VWXG\�IRU�WKH�GRFWRUDO�

VWXGHQW��7KH�SURMHFW�DVVHVVHG�HQYLURQPHQWDO�KHDOWK��H�J���JRRG�ZDWHU�TXDOLW\��DQG�HFRQRPLF�



��

GHYHORSPHQW��5HVXOWV�IURP�WKLV�VWXG\�FRQWULEXWH�WR�EURDGHU�GLVFXVVLRQV�DERXW�IXWXUH�GHFLVLRQ�

PDNLQJ�DQG�SROLFLHV�LQ�WKH�%DVLQ��

5HFRPPHQGDWLRQV�IRU 3DUWLFLSDWRU\�5HVHDUFK�

3$5�DQG�,50�SURYLGHG�JXLGDQFH�IRU�FRQGXFWLQJ�PRUH LQFOXVLYH�DQG�HTXLWDEOH UHVHDUFK�

SURFHVVHV��3DUWQHUVKLS�OLPLWDWLRQV ZHUH UHODWHG�WR�WUDGLWLRQDO�EDUULHUV�LQ�SDUWLFLSDWRU\�UHVHDUFK

VXFK�DV�WKH�UHVHDUFKHUV¶�SRVLWLRQV�DV�VWXGHQWV DQG SDUWQHUV¶�WLPH��&KDPEHUV��������0DFNHQ]LH�HW�

DO����������%HFDXVH�WKHVH�OLPLWDWLRQV�ZHUH�PDGH�WUDQVSDUHQW�IURP�WKH�RQVHW�RI�WKH�SURMHFWV��WKH�

UHVHDUFKHUV�ZHUH�DEOH�WR�IRUP�ODVWLQJ�UHODWLRQVKLSV�ZLWKLQ�WKH�FRPPXQLWLHV�DQG�ORZHU�EDUULHUV�

WKDW�PD\�EH�H[SHULHQFHG�LQ�IXWXUH�SDUWQHUVKLSV�EHWZHHQ�WKH�XQLYHUVLW\�DQG�FRPPXQLW\�SDUWQHUV LQ�

WKH�UHJLRQ��7KH�HPSKDVLV�RQ�SURFHVV�DQG�WKH�WLPH�ODJV�EHWZHHQ�SURMHFW�LPSOHPHQWDWLRQ�DQG�

RXWFRPHV�SRVHG�PRUH�IRUPLGDEOH�EDUULHUV�WR�SDUWQHUVKLS�VXFFHVV��5HIOHFWLQJ�WKHVH�FKDOOHQJHV��

VHYHUDO�OHVVRQV�HPHUJHG�ZLWKLQ�HDFK�SKDVH RI�SDUWQHUVKLS�GHYHORSPHQW������EXLOG�IURP�

HVWDEOLVKHG�SURJUDPV��JRDOV��DQG�SHUVRQQHO������LGHQWLI\�UHVSHFWIXO�OHYHOV�RI�FRPPXQLW\�

HQJDJHPHQW��DQG�����UHFRJQL]H�SDUWQHUVKLS�OLPLWDWLRQV� 7KHVH�OHVVRQV�OHDUQHG�DUH�UHODWLYHO\�

VLPSOH�DQG�VXSSRUWHG�E\�DQ�H[WHQVLYH�FROOHFWLRQ�RI�UHVHDUFK�DERXW�SDUWLFLSDWRU\�SURFHVV� 7KHLU�

VLPSOLFLW\�UHLWHUDWHV�WKH�LPSRUWDQFH�RI�GHYHORSLQJ�FRQWH[W�VSHFLILF�DSSURDFKHV�WR�SDUWLFLSDWRU\�

UHVHDUFK�DQG�SURYLGH�VWDUWLQJ�SRLQWV�IRU�GHYHORSLQJ�SDUWLFLSDWRU\�UHVHDUFK��

%XLOGLQJ�IURP�(VWDEOLVKHG�3URJUDPV��*RDOV��DQG�3HUVRQQHO

:LON�DQG�-RKQVRQ������� DUJXH WKDW SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�RIWHQ��³IDLO�WR�

DFNQRZOHGJH�DQG�DGGUHVV�WKH�SOXUDOLW\�RI�VWDQGSRLQWV��XQHYHQ�SRZHU�G\QDPLFV��FRQIOLFWLQJ�

VWDNHV��DQG�GLVWULEXWLYH�LQHTXDOLWLHV´��S��������:KLOH�WUXH��WKLV�FULWLTXH�DOVR�DSSOLHV�WR�UHVHDUFK

EDVHG�RQ�RQH�ZD\�NQRZOHGJH�IORZV��,Q�WKH�SDUWQHUVKLSV�H[SORUHG�KHUH��VSHQGLQJ�H[WUD�WLPH�LQ�

WKH�EHJLQQLQJ�WR�HVWDEOLVK�UHODWLRQVKLSV�KHOSHG�WR�EDODQFH�SRZHU�WKURXJKRXW�SURMHFW�

LPSOHPHQWDWLRQ��%RWK�SDUWQHUVKLSV�IRUPHG�DURXQG�HVWDEOLVKHG�SURJUDPV��JRDOV��DQG�SHUVRQQHO��

DQG�QHLWKHU�RI�WKH�JUDGXDWH�VWXGHQWV�KDG�H[LVWLQJ�UHFLSURFDO�UHODWLRQV�ZLWKLQ�WKH�VWXG\�UHJLRQ��

:RUNLQJ�ZLWK�HVWDEOLVKHG�SDUWQHUV�DOORZHG�WKH�UHVHDUFK�VWXGLHV�WR�EHWWHU�DOLJQ�ZLWK�RWKHU�

RQJRLQJ�SURMHFWV�DQG�JRDOV�LQ�WKH�UHJLRQ��,Q�ERWK�SDUWQHUVKLSV��FRPPXQLW\�SDUWQHUV�JRDOV�

SULRULWL]HG�UHGXFLQJ�H[LVWLQJ�KHDOWK�DQG�HFRQRPLF�GLVSDULWLHV�LQ�WKH�UHJLRQ��8QGHUVWDQGLQJ�WKH�

K\GURVRFLDO�G\QDPLFV�ZDV�LPSRUWDQW�WR�GHYHORSLQJ�UHVHDUFK�VWXGLHV�ZLWKLQ�HDFK�SDUWQHUVKLS��,Q�

DGGLWLRQ��LW�DOORZHG�XQLYHUVLW\�UHVHDUFKHUV�WR�EXLOG�RQ�WKH�H[LVWLQJ�FRPPXQLW\�RI�SUDFWLFH��

OLPLWLQJ�WKH�SRVVLELOLWLHV�RI�UHVHDUFK�IDWLJXH��DQG�UHGXQGDQF\�
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,GHQWLI\LQJ�5HVSHFWIXO�/HYHOV�RI�&RPPXQLW\�(QJDJHPHQW

7KH�XQLYHUVLW\�UHVHDUFKHUV�ZLWKLQ�ERWK�SDUWQHUVKLSV�IRXQG�SDUWLFLSDWRU\�PHWKRGV

HVVHQWLDO�IRU�LGHQWLI\LQJ�D�UHVSHFWIXO�OHYHO�RI�FRPPXQLW\�HQJDJHPHQW��)RU�WKH�SDUWQHUVKLS�ZLWK�

WKH�7ULEH��UHVHDUFKHUV�IRXQG�JXLGDQFH�IURP�,50�ZDV�SDUWLFXODUO\�XVHIXO�LQ�EXLOGLQJ�HWKLFDO�

UHODWLRQVKLSV�GXULQJ�WKH�ILUVW�\HDU�RI�WKH�SDUWQHUVKLS��(VWDEOLVKLQJ�WUXVWLQJ�UHODWLRQVKLSV�ORZHUHG�

RWKHU�EDUULHUV�WR�SDUWLFLSDWRU\�UHVHDUFK�E\�GHFUHDVLQJ�WKH�DGGLWLRQDO�UHVRXUFHV�QHHGHG�WR�HQJDJH�

FRPPXQLWLHV��/HDUQLQJ�DERXW�FRPPXQLW\�JRDOV�DQG�LVVXHV�SULRU�WR�LQLWLDWLQJ�UHVHDUFK�SURYLGHG�

WKH�WLPH�QHHGHG�WR�GHILQH�UHDOLVWLF JRDOV�DQG�REMHFWLYHV�IRU�WKH�UHVHDUFK�SURMHFWV��$OWKRXJK�QRW�

DOZD\V�WKH�FDVH��ERWK�SDUWQHULQJ�HQWLWLHV�KDG�VSHFLILF�UHVHDUFK�LQWHUHVWV�DQG�QHHGV��ZKLFK JXLGHG�

WKH�SURMHFWV�WKDW�GHYHORSHG�IURP�WKH�SDUWQHUVKLSV��

5HFRJQL]LQJ�3DUWQHUVKLS�/LPLWDWLRQV

,GHQWLI\LQJ�DQ�DSSURSULDWH�EDODQFH�EHWZHHQ�GHYHORSLQJ�JUDGXDWH�VWXGHQWV¶�GLVFLSOLQDU\�

GHSWK�DQG�FRPPXQLW\�FDSDFLW\�EXLOGLQJ�LV�LPSRUWDQW ERWK�IRU�HQVXULQJ�WKDW�VWXGHQWV�DUH�ZHOO�

GLUHFWHG�DQG�WKDW�WKH�UHVHDUFK�SURFHVVHV�OHDGV�WR�D�EL�GLUHFWLRQDO�IORZ�RI�NQRZOHGJH��'XFKHOOH�HW�

DO���������0RUVH�HW�DO��������� 7KLV�LV�D�FULWLFDO�VWHS�WKDW�UHTXLUHV�FDUHIXO�FRQVLGHUDWLRQ�RQ�ERWK�

VLGHV�RI�WKH�SDUWQHUVKLS��,I�QRW�SURSHUO\�DGGUHVVHG��SURSRVHG�UHVHDUFK�PD\�QRW�EH�FRPSOHWHG��

ZKLFK�FDQ�MHRSDUGL]H�WKH�SDUWQHUVKLS��5HVHDUFKHUV PXVW DFNQRZOHGJH�VWUXFWXUDO FRQVWUDLQWV�E\��

IRU�LQVWDQFH� EHLQJ�SUHSDUHG�WR�SURYLGH�H[WUD�WLPH�WR�FRPSOHWH�SURMHFWV�LI�QHHGHG �)OLFNHU�HW�DO���

������+DOEH�HW�DO���������/RQJ�HW�DO����������(VWDEOLVKLQJ�UHODWLRQVKLSV�HDUO\�RQ�KHOSV�WR�LGHQWLI\�

GLVFLSOLQDU\�H[SHUWLVH�DPRQJ�WKH�SDUWQHUVKLS�DQG�EXLOG�D�VXSSRUW�QHWZRUN�IRU�QDYLJDWLQJ�

VWUXFWXUDO�FRQVWUDLQWV�WR�FRQGXFWLQJ�SDUWLFLSDWRU\�UHVHDUFK���

1RQ�VWUXFWXUDO�EDUULHUV�WR�SDUWLFLSDWRU\�UHVHDUFK�UHPDLQ�PRUH�FKDOOHQJLQJ�WR�RYHUFRPH��

2QH�VXFK�EDUULHU�LV�WKH�FKDOOHQJH�RI�GRFXPHQWLQJ�RXWFRPHV�IRU�UHVHDUFK�ZKHUH�PHDVXUHV�RI�

VXFFHVV�DUH�HPEHGGHG�LQ�WKH�SURFHVV��3DUWLFLSDWRU\�UHVHDUFK�SURYLGHV�OLPLWHG�JXLGDQFH�IRU�EHVW�

SUDFWLFHV�LQ�HYDOXDWLQJ�SDUWLFLSDWRU\�UHVHDUFK�RXWFRPHV��0DFK�HW�DO���������7XUQKRXW�HW�DO���

�������:KLOH�LPSRUWDQW��PRQLWRULQJ�DQG�HYDOXDWLQJ�RXWFRPHV�LV�ERWK�D�ORJLVWLFDOO\ FKDOOHQJH�DQG�

FDQ�FRPSURPLVH�WKH�LWHUDWLYH�QDWXUH�RI�D�SDUWLFLSDWRU\�SURFHVV��$QWLFRQD�HW�DO����������:KHWKHU�

SDUWLFLSDWRU\�UHVHDUFK�KDV�D�SRVLWLYH�LPSDFW LV�XOWLPDWHO\�D�VXEMHFWLYH�MXGJHPHQW�PDGH�E\�WKH�

SHRSOH�LQYROYHG�LQ�WKH�UHVHDUFK�SURMHFWV��0DUWHQVRQ�HW�DO����������)RFXVLQJ�RQ�RXWFRPHV FDQ�OHDG�

WR�XQLGLUHFWLRQDO�NQRZOHGJH�H[FKDQJH�WKDW�GHWUDFWV IURP�WKH�JRDOV�RI�SDUWLFLSDWRU\�UHVHDUFK DQG�

VKLIWV�SRZHU�EDFN�WR�WKH�UHVHDUFKHUV��0DFK�HW�DO����������

&UHDWLQJ�YHQXHV�IRU�RSHQ�IRUXPV�DQG�FRPPXQLW\�DGYLVRU\�ERDUGV�LV�HVVHQWLDO�IRU�

HIIHFWLYH�PRQLWRULQJ�DQG�HYDOXDWLRQ��+DFNHU���������)RU�WKH�WZR�SDUWQHUVKLSV�H[SORUHG�KHUH��WKH�



��

GRFWRUDO�VWXGHQWV�ZHUH�HQFRXUDJHG�E\�PHQWRUV�DQG�WKURXJK�WKH�JXLGDQFH�RI�SDUWLFLSDWRU\�

UHVHDUFK�PHWKRGV�WR HYDOXDWH�SURMHFW�LPSDFWV�E\ FUHDWLQJ DQ�RSHQ�IRUXP�IRU LWHUDWLYH�NQRZOHGJH

H[FKDQJH��2QFH�VSDFH�IRU NQRZOHGJH�H[FKDQJH HPHUJHV��LW�LV�SRVVLEOH�WR�XQGHUVWDQG�KRZ�

UHVHDUFK�RXWFRPHV�FDQ�EH�PRUH�HTXLWDEO\�HYDOXDWHG��6\VWHPDWLFDOO\�PRQLWRULQJ�GHFLVLRQV�LQ�

RSHQ�IRUXPV�LV�LGHDO�IRU�EXLOGLQJ�XQGHUVWDQGLQJ�RI�RXWFRPHV�EXW�VXFK�PRQLWRULQJ�PXVW�EH�

LPSOHPHQWHG�LQ�ZD\V�WKDW�GR�QRW�FRPSURPLVH�WKH�RUJDQLF�QDWXUH�RI�NQRZOHGJH�SURGXFWLRQ�

�0DFK�HW�DO���������0XNKHUMHH�HW�DO����������)XWXUH�SDUWLFLSDWRU\�UHVHDUFK�VKRXOG�FRQWLQXH�WR�

GHYHORS�PHWKRGV�WKDW�LQFOXGH�FOHDU��IOH[LEOH��DQG�PLQLPDOO\�LQWUXVLYH�PHWKRGV�IRU�PRQLWRULQJ�

DQG�HYDOXDWLQJ�SURMHFW�RXWFRPHV��5HFRJQLWLRQ RI�WKH�GLYHUVLW\�RI�DSSURDFKHV�IRU�SDUWLFLSDWRU\�

UHVHDUFK�LV�QHFHVVDU\ IRU�HYDOXDWLQJ��IXQGLQJ��DQG�DGYDQFLQJ�WKH�SURFHVVHV�WKDW�OHDG�WR�PRUH�

HTXLWDEOH�DSSURDFKHV��5HVHDUFKHUV�FRQGXFWLQJ�SDUWLFLSDWRU\�UHVHDUFK�VKRXOG�XWLOL]H�SDUWLFLSDWRU\�

IUDPHZRUNV�WR�JXLGH�UHVHDUFK�WKDW�DUH�VHQVLWLYH�WR�ORFDO�FRQWH[WV�DQG�PHHWV�ULJRURXV�VWDQGDUGV�

IRU�VFLHQWLILF�UHVHDUFK�

&RQFOXVLRQ

4XDOLWDWLYH�DVVHVVPHQW�RI�WKH�WKUHH�SKDVHV RI�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLS�

GHYHORSPHQW HYDOXDWHG�LQ�WKLV�VWXG\�SURYLGH�DQ�DSSURDFK�IRU�FRPSDULQJ�SDUWLFLSDWRU\�SURFHVVHV��

:H�GHPRQVWUDWHG�DSSOLFDWLRQV RI�3$5�DQG�,50�WKURXJK�WZR�SDUWQHUVKLSV�LQYROYLQJ�7ULEDO�DQG�

QRQ�7ULEDO�UXUDO�FRPPXQLWLHV�LQ�D�PLQLQJ�LPSDFWHG�UHJLRQ��'LIILFXOW�TXHVWLRQV�DERXW�KRZ�WR�

GHVLJQ�PRUH�HTXLWDEOH�DQG�LQFOXVLYH�UHVHDUFK GLG�QRW�GLVDSSHDU�ZLWKLQ�WKH�WZR�SDUWQHUVKLSV�

H[SORUHG�LQ�WKLV SDSHU��UDWKHU�WKH\�DUH�PDGH�PRUH H[SOLFLW�DQG�SURYLGHG DQ�RSSRUWXQLW\�IRU�

UHVHDUFKHUV�DQG�FRPPXQLW\�PHPEHUV�WR�ZRUN�WRJHWKHU�WR�EDODQFH�SRZHU DVVRFLDWHG�ZLWK�UHVHDUFK�

GHVLJQ�DQG�LPSOHPHQWDWLRQ��3DUWLFLSDWRU\�UHVHDUFK�IUDPHZRUNV�VXFK�DV�3$5�DQG�,50�SULRULWL]HV�

FRPPXQLW\�FDSDFLW\�EXLOGLQJ�WKURXJK�HTXLWDEOH�SDUWQHUVKLSV�WKDW�DFNQRZOHGJH�DQG�HPEUDFH�

UHODWLRQDO�NQRZOHGJH DORQJVLGH�VFLHQWLILF�LQTXLU\���
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/LWHUDWXUH�&LWHG

$QWLFRQD��&���&RH��$��%���%HUJGDKO��,��$���	�6DQ�6HEDVWLDQ��0����������(DVLHU�VDLG�WKDQ GRQH�

&KDOOHQJHV�RI�DSSO\LQJ�WKH�(FRKHDOWK�DSSURDFK�WR�WKH�VWXG\�RQ�KHDY\�PHWDOV�H[SRVXUH�

DPRQJ�LQGLJHQRXV�FRPPXQLWLHV�RI�WKH�3HUXYLDQ�$PD]RQ��%0&�3XEOLF�+HDOWK���������

�����

$UJ\ULV��&���	�6FK|Q��'��$����������3DUWLFLSDWRU\�DFWLRQ�UHVHDUFK�DQG�DFWLRQ�VFLHQFH�FRPSDUHG��

$�FRPPHQWDU\��$PHULFDQ�%HKDYLRUDO�6FLHQWLVW������������±����

$UVHQDXOW��5���'LYHU��6���0F*UHJRU��'���:LWKDP��$���	�%RXUDVVD��&����������6KLIWLQJ�WKH�

IUDPHZRUN�RI�&DQDGLDQ�ZDWHU�JRYHUQDQFH�WKURXJK�,QGLJHQRXV�UHVHDUFK�PHWKRGV��

$FNQRZOHGJLQJ�WKH�SDVW ZLWK�DQ�H\H�RQ�WKH�IXWXUH��:DWHU������������

%DQJ��0���	�0HGLQ��'����������&XOWXUDO�SURFHVVHV�LQ�VFLHQFH�HGXFDWLRQ��6XSSRUWLQJ�WKH�

QDYLJDWLRQ�RI�PXOWLSOH�HSLVWHPRORJLHV��6FLHQFH�(GXFDWLRQ�������������±�����

%(,3&����������%(,3&�&RHXU�G¶$OHQH�%DVLQ�)LYH�\HDU�������������:RUN�3ODQ��

KWWS���ZZZ�EDVLQFRPPLVVLRQ�FRP�ZS�FRQWHQW�XSORDGV�����������

<HDUB:RUNB3ODQB����������SGI

%HUU\��1��6���0F4XLVWRQ��&���3DUUDGR��(��$���	�2OPRV�0XQL]��-��&����������&%35�DQG�

HWKQRJUDSK\��0HWKRGV�IRU�FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK�IRU�KHDOWK������

%RHOHQV��5���+RRJHVWHJHU��-���6Z\QJHGRXZ��(���9RV��-���	�:HVWHU��3����������+\GURVRFLDO�

WHUULWRULHV��$�SROLWLFDO�HFRORJ\�SHUVSHFWLYH��7D\ORU�	�)UDQFLV�

%RRNVWURP��$��$���%R[��6��(���)RXVHFN��5��6���:DOOLV��-��&���.D\VHU��+��=�� 	�-DFNVRQ��%��/��

��������%DVHOLQH��KLVWRULF�DQG�EDFNJURXQG�UDWHV�RI�GHSRVLWLRQ�RI�OHDG�ULFK�VHGLPHQWV�RQ�

WKH�)ORRGSODLQ�RI�WKH�&RHXU�'¶$OHQH�5LYHU��,GDKR�

%UD\ER\��%��0���	�'H\KOH��'����������,QVLGHU�RXWVLGHU��5HVHDUFKHUV�LQ�$PHULFDQ�,QGLDQ�

FRPPXQLWLHV��7KHRU\�LQWR�3UDFWLFH������������±����

&DPSEHOO��-��.����������+HDY\�PHWDO�FRQFHQWUDWLRQV�LQ�6DJLWWDULD�VSS��7XEHUV��ZDWHU�SRWDWR��LQ�

WKH�&RHXU�G¶$OHQH�%DVLQ� ,GDKR��6SRNDQH��:$��86�)LVK�DQG�:LOGOLIH�6HUYLFH�



��

&D[DM��&��6����������,QGLJHQRXV�VWRU\WHOOLQJ�DQG�SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK��$OOLHV�WRZDUG�

GHFRORQL]DWLRQ"�UHIOHFWLRQV�IURP�WKH�SHRSOHV¶�LQWHUQDWLRQDO�KHDOWK�WULEXQDO��*OREDO�

4XDOLWDWLYH�1XUVLQJ�5HVHDUFK����

&KDPEHUV��5����������:KRVH�UHDOLW\�FRXQWV �9RO�������/RQGRQ��,QWHUPHGLDWH�WHFKQRORJ\�

SXEOLFDWLRQV�

&KULVWRSKHU��6���:DWWV��9���0F&RUPLFN��$��.��+��*���	�<RXQJ��6����������%XLOGLQJ�DQG�

PDLQWDLQLQJ�WUXVW�LQ�D�FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK�SDUWQHUVKLS��$PHULFDQ�

-RXUQDO�RI�3XEOLF�+HDOWK�������������±������

&RRSHU��&��0���/DQJPDQ��-���6DUDWKFKDQGUD��'���9DOOD��&���	�:DUGURSSHU��&���IRUWKFRPLQJ���

3HUFHLYHG�ULVN��EHKDYLRUDO�LQWHQWLRQV��DQG�OHDG�FRQWDPLQDWLRQ�LQ�PLQLQJ�LPSDFWHG�

FRPPXQLWLHV�

&RUQZDOO��$���	�-HZNHV��5����������:KDW�LV�SDUWLFLSDWRU\�UHVHDUFK"�6RFLDO�6FLHQFH�	�0HGLFLQH��

������������±������

&RVHQV��%���)LHGOHU��)���%ROO��-���+LJJLQV��/���-RKQVRQ��%��.���6WUDQG��(���:LOVRQ��3���/DIOLQ��0���

6]RVWDN��5���	�5HSNR��$����������,QWHUGLVFLSOLQDU\�PHWKRGV�LQ�ZDWHU�UHVRXUFHV��,VVXHV�LQ�

,QWHUGLVFLSOLQDU\�6WXGLHV�

&ULVFLRQH��:����������,Q�1RUWK�,GDKR��OHDGHUV�EUDFH�IRU�UDSLG�SRSXODWLRQ�JURZWK��,QODQGHU��

KWWSV���ZZZ�LQODQGHU�FRP�VSRNDQH�LQ�QRUWK�LGDKR�OHDGHUV�EUDFH�IRU�UDSLG�SRSXODWLRQ�

JURZWK�&RQWHQW"RLG �������

&URVV��-��(���3LFNHULQJ��.���	�+LFNH\��0����������&RPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��

HWKLFV��DQG�,QVWLWXWLRQDO�5HYLHZ�%RDUGV��8QW\LQJ�D�*RUGLDQ�.QRW��&ULWLFDO�6RFLRORJ\��

����±��������±������

&XUOH\��$�������D���³2XU�:LQWHUV¶�5LJKWV´��&KDOOHQJLQJ�&RORQLDO�:DWHU�/DZV��*OREDO�

(QYLURQPHQWDO�3ROLWLFV�����������±���

&XUOH\��$�������E���8QVHWWOLQJ�,QGLDQ�ZDWHU�VHWWOHPHQWV��7KH�/LWWOH�&RORUDGR�5LYHU��WKH�6DQ�-XDQ�

5LYHU��DQG�FRORQLDO�HQFORVXUHV��$QWLSRGH�



��

&XUZRRG��6��(���0XQJHU��)���0LWFKHOO��7���0DFNHLJDQ��0���	�)DUUDU��$����������%XLOGLQJ�

HIIHFWLYH�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV��$UH�XQLYHUVLWLHV�WUXO\�UHDG\"�0LFKLJDQ�

-RXUQDO�RI�&RPPXQLW\�6HUYLFH�/HDUQLQJ�����������±���

'DWWD��5���.K\DQJ��1��8���3UXH�.K\DQJ��+��.���3UXH�.KH\DQJ��+��$���&KLQJ�.K\DQJ��0���	�

&KDSROD��-����������3DUWLFLSDWRU\�DFWLRQ�UHVHDUFK�DQG�UHVHDUFKHU¶V�UHVSRQVLELOLWLHV��$Q�

H[SHULHQFH�ZLWK�DQ�,QGLJHQRXV�FRPPXQLW\��,QWHUQDWLRQDO�-RXUQDO�RI�6RFLDO�5HVHDUFK�

0HWKRGRORJ\������������±����

'LYHU��6���9DXJKDQ��0���%DNHU�0pGDUG��0���	�/XNDFV��+����������5HFRJQL]LQJ�³UHFLSURFDO�

UHODWLRQV´�WR�UHVWRUH�FRPPXQLW\�DFFHVV�WR�ODQG�DQG�ZDWHU��,QWHUQDWLRQDO�-RXUQDO�RI�WKH�

&RPPRQV��������

'XFKHOOH��$��(���%LHGHQZHJ��.���/XFDV��&���9LUDSRQJVH��$���5DGDFKRZVN\��-���:RMFLN��'��-���

/RQGUHV��0���%DUWHOV��:��/���$OYLUD��'���	�.DLQHU��.��$����������*UDGXDWH�VWXGHQWV�DQG�

NQRZOHGJH�H[FKDQJH�ZLWK�ORFDO�VWDNHKROGHUV��3RVVLELOLWLHV�DQG�SUHSDUDWLRQ��%LRWURSLFD��

����������±����

(YDQV��0���+ROH��5���%HUJ��/��'���+XWFKLQVRQ��3���	�6RRNUDM��'����������&RPPRQ�LQVLJKWV��

GLIIHULQJ�PHWKRGRORJLHV��7RZDUG�D�IXVLRQ�RI�LQGLJHQRXV�PHWKRGRORJLHV��SDUWLFLSDWRU\�

DFWLRQ�UHVHDUFK��DQG�ZKLWH�VWXGLHV�LQ�DQ�XUEDQ�DERULJLQDO�UHVHDUFK�DJHQGD��4XDOLWDWLYH�

,QTXLU\������������±����

)HUUHLUD��0��3���	�*HQGURQ��)����������&RPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK�ZLWK�WUDGLWLRQDO�

DQG�,QGLJHQRXV�FRPPXQLWLHV�RI�WKH�$PHULFDV��+LVWRULFDO�FRQWH[W�DQG�IXWXUH�GLUHFWLRQV�

)LQQ��6���	�2¶)DOORQ��/����������7KH�HPHUJHQFH�RI�HQYLURQPHQWDO�KHDOWK�OLWHUDF\²)URP�LWV�URRWV�

WR�LWV�IXWXUH�SRWHQWLDO��(QYLURQPHQWDO�+HDOWK�3HUVSHFWLYHV�������������±����

)OLFNHU��6���7UDYHUV��5���*XWD��$���0F'RQDOG��6���	�0HDJKHU��$����������(WKLFDO�GLOHPPDV�LQ�

FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��5HFRPPHQGDWLRQV�IRU�,QVWLWXWLRQDO�5HYLHZ�

%RDUGV��-RXUQDO�RI�8UEDQ�+HDOWK������������±�����



��

)UH\��5���	�6WHQVJDU��(����������/DQGVFDSH�WUDYHOHG�E\�&R\RWH�DQG�&UDQH��7KH�ZRUOG�RI�WKH�

6FKLWVX¶XPVK��8QLYHUVLW\�RI�:DVKLQJWRQ�3UHVV�

*UHHQZRRG��0���'H�/HHXZ��6���/LQGVD\��1��0���	�5HDGLQJ��&����������'HWHUPLQDQWV�RI�

,QGLJHQRXV�3HRSOHV¶�+HDOWK��&DQDGLDQ�6FKRODUV¶�3UHVV�

*XVWDYVRQ��.��(���%DUQWKRXVH��/��:���%ULHUOH\��&��/���&ODUN��(��+���,,��,���	�:DUG��&��+����������

6XSHUIXQG�DQG�PLQLQJ�PHJDVLWHV��$&6�3XEOLFDWLRQV�

+DFNHU��.����������&RPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��6DJH�SXEOLFDWLRQV�

+DOEH��-���3DKO�:RVWO��&���	�$GDPRZVNL��-����������$�PHWKRGRORJLFDO�IUDPHZRUN�WR�VXSSRUW�WKH�

LQLWLDWLRQ��GHVLJQ�DQG LQVWLWXWLRQDOL]DWLRQ�RI�SDUWLFLSDWRU\�PRGHOLQJ�SURFHVVHV�LQ�ZDWHU�

UHVRXUFHV�PDQDJHPHQW��-RXUQDO�RI�+\GURORJ\����������±�����

+DOO��%��/����������)URP�PDUJLQV�WR�FHQWHU"�7KH�GHYHORSPHQW�DQG�SXUSRVH�RI�SDUWLFLSDWRU\�

UHVHDUFK��7KH�$PHULFDQ�6RFLRORJLVW�����������±���

+HONH\��$����������*HWWLQJ�WKH�/HDG�2XW� ���\HDUV�RI�UHPHGLDWLRQ�DQG�HGXFDWLRQ�LQ�WKH�6LOYHU�

9DOOH\��,QVWLWXWLRQDO�&RQWUROV�LQ�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH��.HOORJJ��,GDKR��

+RGJH��)��6����������1R�PHDQLQJIXO�DSRORJ\�IRU�$PHULFDQ�,QGLDQ�XQHWKLFDO�UHVHDUFK�DEXVHV��

(WKLFV�	�%HKDYLRU������������±�����

,GDKR�'HSDUWPHQW�RI�+HDOWK�DQG�:HOIDUH����������+HDOWK�HTXLW\�LQ�,GDKR"������&RXQW\�+HDOWK�

5DQNLQJV�VKRZ�GLVSDULWLHV��KWWSV���GKZEORJ�FRP������������KHDOWK�HTXLW\�LQ�LGDKR�

�����FRXQW\�KHDOWK�UDQNLQJV�VKRZ�GLVSDULWLHV�

,'(4��	�&RHXU�G¶$OHQH�7ULEH����������&RHXU�G¶$OHQH�/DNH�0DQDJHPHQW�3ODQ ��±������&RHXU�

G¶$OHQH�7ULEH�DQG�,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\��

-HSVRQ��:���%XGGV��-���(LFKHOEHUJHU��/���+DUULV��/���1RUPDQ��(���2¶5HLOO\��.���3HDUVRQ��$���6KDK��

6���6KLQQ��-���	�6WDGGRQ��&����������$GYDQFLQJ�KXPDQ�FDSDELOLWLHV�IRU�ZDWHU�VHFXULW\��$�

UHODWLRQDO�DSSURDFK��:DWHU�6HFXULW\����

.HOOH\��$���%HOFRXUW�'LWWORII��$���%HOFRXUW��&���	�%HOFRXUW��*����������5HVHDUFK�HWKLFV�DQG�

,QGLJHQRXV�FRPPXQLWLHV��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK���������������±������



���

.RYDFK��0����������,QGLJHQRXV�PHWKRGRORJLHV��&KDUDFWHULVWLFV��FRQYHUVDWLRQV��DQG�FRQWH[WV��

8QLYHUVLW\�RI�7RURQWR�3UHVV�

/DQJPDQ��-���7RUVR��.���	�0REHUO\��-����������6HDVRQDO�DQG�EDVLQDO�LQIOXHQFHV�RQ�WKH IRUPDWLRQ�

DQG�WUDQVSRUW�RI�GLVVROYHG�WUDFH�PHWDO�IRUPV�LQ�D�PLQLQJ�LPSDFWHG�ULYHULQH�HQYLURQPHQW��

+\GURORJ\�����������

/HLVH\��0����������4XDOLWDWLYH�,QTXLU\�DQG�WKH�,5%��3URWHFWLRQ�DW�DOO�&RVWV"�4XDOLWDWLYH�6RFLDO�

:RUN�����������±����

/HXQJ��0��:���<HQ��,��+���	�0LQNOHU��0����������&RPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��$�

SURPLVLQJ�DSSURDFK�IRU�LQFUHDVLQJ�HSLGHPLRORJ\¶V�UHOHYDQFH�LQ�WKH���VW�FHQWXU\��

,QWHUQDWLRQDO�-RXUQDO�RI�(SLGHPLRORJ\������������±����

/LQWRQ��-���	�%XGGV��-����������7KH�K\GURVRFLDO�F\FOH��'HILQLQJ�DQG�PRELOL]LQJ�D�UHODWLRQDO�

GLDOHFWLFDO�DSSURDFK�WR�ZDWHU��*HRIRUXP���������±�����

/RQJ��-��:���%DOODUG��+��/���)LVKHU��/��$���	�%HOVN\��-��0����������4XHVWLRQV�WKDW�ZRQ¶W�JR�DZD\�

LQ�SDUWLFLSDWRU\�UHVHDUFK��6RFLHW\�	�1DWXUDO�5HVRXUFHV�������� ���±����

0DFK��.��-���/HPRV��0��&���0HDGRZ��$��0���:\ERUQ��&���.OHQN��1���$UQRWW��-��&���$UGRLQ��1��

0���)LHVHOHU��&���0RVV��5��+���	�1LFKROV��/����������$FWLRQDEOH�NQRZOHGJH�DQG�WKH�DUW�RI�

HQJDJHPHQW��&XUUHQW�2SLQLRQ�LQ�(QYLURQPHQWDO�6XVWDLQDELOLW\��������±���

0DFNHQ]LH��-���7DQ��3��/���+RYHUPDQ��6���	�%DOGZLQ��&����������7KH�YDOXH�DQG�OLPLWDWLRQV�RI�

SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK�PHWKRGRORJ\��-RXUQDO�RI�+\GURORJ\���������±���

0DUTXHV��%���0F,QWRVK��-���	�&DPSD\V��3����������3DUWLFLSDWRU\�GHVLJQ�IRU�XQGHU�UHSUHVHQWHG�

FRPPXQLWLHV��$�FROODERUDWLYH�GHVLJQ�OHG�UHVHDUFK�DSSURDFK�IRU�SODFH�PDNLQJ��,Q�

+DQGERRN�RI�UHVHDUFK�RQ�FLYLF�HQJDJHPHQW�DQG�VRFLDO�FKDQJH�LQ�FRQWHPSRUDU\�VRFLHW\

�SS���±�����,*,�*OREDO�

0DUWHQVRQ��'��0���1HZPDQ��'��$���	�=DN��'��0����������%XLOGLQJ�FRPPXQLW\�XQLYHUVLW\�

SDUWQHUVKLSV�E\�OLVWHQLQJ��OHDUQLQJ��DQG�UHVSRQGLQJ��-RXUQDO�RI�([WHQVLRQ��������



���

0F&DUW\��7���	�/HH��7����������&ULWLFDO�FXOWXUDOO\�VXVWDLQLQJ�UHYLWDOL]LQJ�SHGDJRJ\�DQG�

,QGLJHQRXV�HGXFDWLRQ�VRYHUHLJQW\��+DUYDUG�(GXFDWLRQDO�5HYLHZ� ����������±����

0F*UHJRU��'���5HVWRXOH��-��3���	�-RKQVWRQ��5����������,QGLJHQRXV�UHVHDUFK��7KHRULHV��SUDFWLFHV��

DQG�UHODWLRQVKLSV��&DQDGLDQ�6FKRODUV¶�3UHVV�

0F0LOODQ��-����������%RXQGDU\�ZRUNHUV�DQG�WKHLU�LPSRUWDQFH�WR�FRPPXQLW\�XQLYHUVLW\�

SDUWQHUVKLSV��0HWURSROLWDQ�8QLYHUVLWLHV������������±����

0HOOR��0��0���	�:ROI��/��(����������7KH�+DYDVXSDL�,QGLDQ�7ULEH�&DVH²/HVVRQV�IRU�UHVHDUFK�

LQYROYLQJ�VWRUHG�ELRORJLF�VDPSOHV��1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��������� ���±�����

0LWFKHOO��)��0����������(QJDJLQJ�LQ�,QGLJHQRXV�&%35�ZLWKLQ�$FDGHPLD��$�&ULWLFDO�1DUUDWLYH��

$IILOLD������������±�����

0L[��0��&����������/HDGHG��7KH�3RLVRQLQJ�RI�,GDKR¶V�6LOYHU�9DOOH\��2UHJRQ�6WDWH�8QLYHUVLW\�

3UHVV�

0RQWR\D��7����������<HOORZ�ZDWHU��5XSWXUH�DQG�UHWXUQ�RQH�\HDU�DIWHU�WKH�*ROG�.LQJ�0LQH�VSLOO��

$QWKURSRORJ\�1RZ����������±����

0RUVH��:��&���1LHOVHQ�3LQFXV��0���)RUFH��-��(���	�:XOIKRUVW��-��'����������%ULGJHV�DQG�EDUULHUV�

WR�GHYHORSLQJ�DQG�FRQGXFWLQJ�LQWHUGLVFLSOLQDU\�JUDGXDWH�VWXGHQW�WHDP�UHVHDUFK��(FRORJ\�

DQG�6RFLHW\��������

0XNKHUMHH��1���=DEDOD��$���+XJH��-���1\XPED��7��2���(VPDLO��%��$���	�6XWKHUODQG��:��-����������

&RPSDULVRQ�RI�WHFKQLTXHV�IRU�HOLFLWLQJ�YLHZV�DQG�MXGJHPHQWV�LQ�GHFLVLRQ�PDNLQJ��

0HWKRGV�LQ�(FRORJ\�DQG�(YROXWLRQ����������±����

15&����������6XSHUIXQG�DQG�PLQLQJ PHJDVLWHV��/HVVRQV�IURP�WKH�&RHXU�G¶$OHQH�5LYHU�%DVLQ

>1DWLRQDO�5HVHDUFK�&RXQFLO@��1DWLRQDO�$FDGHPLHV�3UHVV�

2VWURP��(����������*RYHUQLQJ�WKH�FRPPRQV��7KH�HYROXWLRQ�RI�LQVWLWXWLRQV�IRU�FROOHFWLYH�DFWLRQ��

&DPEULGJH�XQLYHUVLW\�SUHVV�

3DQKDQGOH�+HDOWK�'LVWULFW����������&RPPXQLW\�KHDOWK�DVVHVVPHQW��

KWWS���SDQKDQGOHKHDOWKGLVWULFW�RUJ�ZS�FRQWHQW�XSORDGV���������&+$������ILQDO�SGI



���

3HOWLHU��&����������$Q�DSSOLFDWLRQ�RI�WZR�H\HG�6HHLQJ��,QGLJHQRXV�5HVHDUFK�0HWKRGV�ZLWK�

3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK��,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLWDWLYH�0HWKRGV���������

5HSNR��$��)����������,QWHUGLVFLSOLQDU\�UHVHDUFK��3URFHVV�DQG�WKHRU\��6DJH�

5HVWRUDWLRQ�3DUWQHUVKLS����������&RHXU�G¶$OHQH�%DVLQ�5HVWRUDWLRQ�3DUWQHUVKLS��(,6�$OWHUQDWLYH�

�� ��±�����7KH�&RHXU�G¶$OHQH�%DVLQ�1DWXUDO�5HVRXUFH�7UXVWHHV��

5RREDYDQQDQ��0���YDQ�(PPHULN��7��+��0���(OVKDIHL��<���.DQGDVDP\��-���6DQGHUVRQ��0��5���

9LJQHVZDUDQ��6���3DQGH��6���	�6LYDSDODQ��0����������1RUPV�DQG�YDOXHV�LQ�

VRFLRK\GURORJLFDO�PRGHOV��+\GURORJ\�DQG�(DUWK�6\VWHP�6FLHQFHV�������������±������

5RVV��$���	�&KDQJ��+����������6RFLR�K\GURORJ\�ZLWK�K\GURVRFLDO�WKHRU\��7ZR�VLGHV�RI�WKH�VDPH�

FRLQ"�+\GURORJLFDO�6FLHQFHV�-RXUQDO���������±����

5R\VWHU��-��9����������0LQHUDO�GHYHORSPHQW�LQ�,QGLDQ�&RXQWU\��7KH�HYROXWLRQ�RI�7ULEDO�FRQWURO�

RYHU�PLQHUDO�UHVRXUFHV��7XOVD�/-����������

6FKHQVXO��-��-���%HUJ��0��-���	�:LOOLDPVRQ��.��0����������&KDOOHQJLQJ�KHJHPRQLHV��$GYDQFLQJ�

FROODERUDWLRQ�LQ�FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK��&ROODERUDWLYH�

$QWKURSRORJLHV�����������±����

6PLWK��/��7����������'HFRORQL]LQJ�PHWKRGRORJLHV��5HVHDUFK�DQG�LQGLJHQRXV�SHRSOHV��=HG�%RRNV�

/WG�

6SDOLQJHU��6��0���YRQ�%UDXQ��0��&���3HWURV\DQ��9���	�YRQ�/LQGHUQ��,��+����������1RUWKHUQ�,GDKR�

KRXVH�GXVW�DQG�VRLO�OHDG�OHYHOV�FRPSDUHG�WR�WKH�%XQNHU�+LOO�6XSHUIXQG�VLWH��

(QYLURQPHQWDO�0RQLWRULQJ�DQG�$VVHVVPHQW�������±������±���

%DVLQ�(QYLURQPHQWDO�,PSURYHPHQW�$FW����±�������������KWWS���ZZZ�EDVLQFRPPLVVLRQ�FRP�ZS�

FRQWHQW�XSORDGV���������7,7/(B��B&+$37(5B���

%DVLQB(QYLURQPHQWDOB,PSURYHPHQWB$FWBRIB�����SGI

7UHQWHOPDQ��&��.���3HWHUVHQ��.��$���,UZLQ��-���5XL]��1���	�6]DOD\��&��6����������7KH�FDVH�IRU�

SHUVRQDO�LQWHUDFWLRQ��'URS�RII�SLFN�XS�PHWKRGRORJ\�IRU�VXUYH\�UHVHDUFK��-RXUQDO�RI�

5XUDO�6RFLDO�6FLHQFHV������������



���

7XUQKRXW��(���0HW]H��7���:\ERUQ��&���.OHQN��1���	�/RXGHU��(����������7KH�SROLWLFV�RI�FR�

SURGXFWLRQ��3DUWLFLSDWLRQ��SRZHU��DQG�WUDQVIRUPDWLRQ��&XUUHQW�2SLQLRQ�LQ�(QYLURQPHQWDO�

6XVWDLQDELOLW\��������±����

8�6��&HQVXV�%XUHDX���Q�G����$PHULFDQ�&RPPXQLW\�6XUYH\��3URILOH�RI�JHQHUDO�SRSXODWLRQ�DQG�

KRXVLQJ�FKDUDFWHULVWLFV�������'HPRJUDSKLF�SURILOH�GDWD��5HWULHYHG�)HEUXDU\����������

IURP� KWWSV���IDFWILQGHU�FHQVXV�JRY�IDFHV�QDY�MVI�SDJHV�LQGH[�[KWPO

86*6���Q�G����8�6��*HRORJLFDO 6XUYH\�3URJUDPV�LQ�,GDKR��86*6��KWWSV���SXEV�XVJV�JRY�IV�)6�

�������

YRQ�GHU�3RUWHQ��6���GH�/Rs��5��&���	�0F*UHJRU��'����������,QFRUSRUDWLQJ�,QGLJHQRXV�NQRZOHGJH�

V\VWHPV�LQWR�FROODERUDWLYH�JRYHUQDQFH�IRU�ZDWHU��&KDOOHQJHV�DQG�RSSRUWXQLWLHV��-RXUQDO�

RI�&DQDGLDQ�6WXGLHV������������±����

YRQ�/LQGHUQ��,���6SDOLQJHU��6���3HWUR\VDQ��9���	�YRQ�%UDXQ��0����������$VVHVVLQJ�UHPHGLDO�

HIIHFWLYHQHVV�WKURXJK�WKH�EORRG�OHDG��6RLO�GXVW�OHDG�UHODWLRQVKLS�DW�WKH�%XQNHU�+LOO�

6XSHUIXQG�6LWH�LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW�������±

�������±����

:DOOHUVWHLQ��1��%���	�'XUDQ��%����������8VLQJ�FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK�WR�

DGGUHVV�KHDOWK�GLVSDULWLHV��+HDOWK�3URPRWLRQ�3UDFWLFH�����������±����

:HVVHOLQN��$���.RR\��0���	�:DUQHU��-����������6RFLR�K\GURORJ\�DQG�K\GURVRFLDO�DQDO\VLV��

7RZDUG�GLDORJXHV�DFURVV�GLVFLSOLQHV��:LOH\�,QWHUGLVFLSOLQDU\�5HYLHZV��:DWHU��������

H�����

:LON��-���	�-RQVVRQ��$��&����������)URP�ZDWHU�SRYHUW\�WR�ZDWHU�SURVSHULW\²$�PRUH�

SDUWLFLSDWRU\�DSSURDFK�WR�VWXG\LQJ�ORFDO�ZDWHU�UHVRXUFHV�PDQDJHPHQW��:DWHU�5HVRXUFHV�

0DQDJHPHQW������������±�����

:LOPVHQ��&���(OPHQGRUI��:��)���)LVKHU��/���5RVV��-���6DUDWK\��%���	�:HOOV��*����������

3DUWQHUVKLSV�IRU�HPSRZHUPHQW��3DUWLFLSDWRU\�UHVHDUFK�IRU�FRPPXQLW\�EDVHG�QDWXUDO�

UHVRXUFH�PDQDJHPHQW��$ELQJGRQ��8QLWHG�.LQJGRP��5RXWOHGJH�



���

:LOVRQ��1��-���	�,QNVWHU��-����������5HVSHFWLQJ�ZDWHU��,QGLJHQRXV�ZDWHU�JRYHUQDQFH��RQWRORJLHV��

DQG�WKH�SROLWLFV�RI�NLQVKLS�RQ�WKH�JURXQG��(QYLURQPHQW�DQG�3ODQQLQJ�(��1DWXUH�DQG�

6SDFH�����������±����

:LOVRQ��1��-���:DOWHU��0��7���	�:DWHUKRXVH��-����������,QGLJHQRXV�NQRZOHGJH�RI�K\GURORJLF�

FKDQJH�LQ�WKH�<XNRQ�5LYHU�%DVLQ��$�FDVH�VWXG\�RI�5XE\��$ODVND��$UFWLF�����������±�����

-6725�

:LOVRQ��6����������:KDW�LV�DQ�,QGLJHQRXV�UHVHDUFK�PHWKRGRORJ\"�&DQDGLDQ�-RXUQDO�RI�1DWLYH�

(GXFDWLRQ������������±����

:RRGZRUWK�1H\��/����������0DSSLQJ�LGHQWLW\��7KH�FUHDWLRQ�RI�WKH�&RHXU�'¶$OHQH�,QGLDQ�

5HVHUYDWLRQ�������������%RXOGHU��&2��8QLY�3UHVV RI�&RORUDGR�

:XWLFK��$���&DUGHQDV��-��&���/HOH��6���3DKO�:RVWO��&���5DXVFKPD\HU��)���6FKOH\HU��&���

6XKDUGLPDQ��'���7DOOLV��+���	�=ZDUWHYHHQ��0����������2SSRUWXQLWLHV�DQG�FKDOOHQJHV�IRU�

LQFOXVLYHO\�IUDPLQJ�ZDWHU�UHVHDUFK��5HWKLQNLQJ�HQYLURQPHQWDOLVP��OLQNLQJ�MXVWLFH��

VXVWDLQDELOLW\��DQG�GLYHUVLW\����������

=RDQQL��'��.����������7UDGLWLRQDO�NQRZOHGJH�V\VWHPV�DQG�WULEDO�ZDWHU�JRYHUQDQFH�RQ�)RUW�3HFN�

,QGLDQ�5HVHUYDWLRQ��07��3K'�7KHVLV��0RQWDQD�6WDWH�8QLYHUVLW\�%R]HPDQ��&ROOHJH�RI�

/HWWHUV�	�6FLHQFH�



���

7DEOHV

7DEOH���� 6HOHFW�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�RI�FRXQWLHV�LQ�WKH�VWXG\�UHJLRQ

'HPRJUDSKLF
%HQHZDK�
&RXQW\

6KRVKRQH�
&RXQW\

.RRWHQDL�
&RXQW\

6WDWH�RI�
,GDKR

3RSXODWLRQ
7RWDO ����� ������ ������� ���������
3RSXODWLRQ�GHQVLW\�
�SHU�NP��

���� ���� ����� ����

5DFH
:KLWH ����� ��� ����� �����
$PHULFDQ�,QGLDQ�DQG�
$ODVNDQ�1DWLYH

���� ���� ���� ����

(GXFDWLRQ
+LJK�VFKRRO�JUDGXDWH�RU�
KLJKHU

����� ����� ����� �����

%DFKHORU
V�GHJUHH�RU�
KLJKHU

����� ����� ����� �����

+HDOWK
'LVDELOLW\��XQGHU�WKH�DJH�
RI���

����� ����� ���� ����

,QFRPH�	�3RYHUW\
0HDQ�KRXVHKROG�LQFRPH �������� �������� �������� ��������
3HUVRQV�LQ�SRYHUW\ ����� ����� ����� �����



���

7DEOH���� 3ULPDU\�SDUWQHUVKLS�SURMHFWV�

3DUWQHUVKLS�3URMHFW�7LWOHV 6XPPDU\ &DSDFLW\�%XLOGLQJ�*RDOV
6LOYHU�9DOOH\

%HKDYLRUDO�UHVSRQVHV�WR�3E�
FRQWDPLQDWLRQ�LQ�D�PLQLQJ�
LPSDFWHG�DUHD��

&RPPXQLW\�VXUYH\�RI�UHVLGHQW¶V�
SHUFHSWLRQV�DQG�EHKDYLRUDO�
UHVSRQVHV�WR�OHDG�FRQWDPLQDWLRQ��
6XSSRUWHG�E\�SLORW�JUDQW�SURJUDP�

x 'DWD�DFFHVVLELOLW\
x &RPPXQLW\�HQJDJHPHQW
x 5HVRXUFH�JHQHUDWLRQ

&KDOOHQJHV�DQG�RSSRUWXQLWLHV�
IRU�ULVN�FRPPXQLFDWLRQ�LQ�WKH�
6LOYHU�9DOOH\

&DVH�VWXGLHV�EDVHG FXUULFXOXP�
GHYHORSPHQW�DERXW�WKH�+HDOWK�
'LVWULFW¶V�ULVN�FRPPXQLFDWLRQ�
VWUDWHJ\�

x 3ROLF\�UHFRPPHQGDWLRQV
x 5LVN�FRPPXQLFDWLRQ�
VWUDWHJLHV

x &XUULFXOXP�GHYHORSPHQW

$�4�PHWKRGRORJ\�DSSURDFK�WR�
LGHQWLI\LQJ�HQYLURQPHQWDO��
SXEOLF�KHDOWK� DQG�HFRQRPLF�
GHYHORSPHQW�SHUVSHFWLYHV�

,QWHUYLHZV�DQG�FDUG�VRUWLQJ�DFWLYLW\�
�4�PHWKRG��WR�XQGHUVWDQG�KRZ�
OHDGHUV�YLHZ�WUDGHRIIV�EHWZHHQ�
HQYLURQPHQWDO�KHDOWK�DQG�HFRQRPLF�
GHYHORSPHQW�

x 3ROLF\�UHFRPPHQGDWLRQV
x 'DWD�DFFHVVLELOLW\

6LOYHU�9DOOH\�VFLHQFH�DQG�
WHFKQRORJ\�IDLU

$Q�DQQXDO�HYHQW�WR�H[FKDQJH�
LQIRUPDWLRQ�EHWZHHQ�FRPPXQLW\�
PHPEHUV��HQYLURQPHQWDO�PDQDJHUV��
XQLYHUVLW\�VWXGHQWV��DQG�
UHVHDUFKHUV�

x &RPPXQLW\�HQJDJHPHQW
x ,QIRUPDWLRQ�
GLVVHPLQDWLRQ

7ULEH
9DULDWLRQV�LQ�DTXDWLF�
PDFURSK\WH�SKHQRORJ\�DFURVV�
WKUHH�WHPSHUDWH�ODNHV

3KHQRORJ\�DVVHVVHG�WKURXJK�WKH�
FROOHFWLRQ�RI�ZDWHU�TXDOLW\�
SDUDPHWHUV��ELRPDVV�DQG�
ELRYROXPH��5HVXOWV�LQIRUPHG�WKH�
H[SHULPHQWDO�GHVLJQ�IRU�ODNH�
HQFORVXUH�H[SHULPHQW���

x 'DWD�DFFHVVLELOLW\�
x 6DPSOLQJ�PHWKRGV
x &RPPXQLW\�HQJDJHPHQW

0HWDOV�DQG�1XWULHQWV�
$VVRFLDWLRQ�ZLWK�0DFURSK\WH�
6HQHVFHQFH�DQG�
'HFRPSRVLWLRQ�LQ�7KRPSVRQ�
/DNH

7HPSRUDO�FKDQJH�ZLWKLQ�WKH�
SK\VLFRFKHPLFDO�HQYLURQPHQW�DV�
ZHOO�DV�QXWULHQWV�DQG�PHWDO�
FRQFHQWUDWLRQ�ZDV�H[DPLQHG�LQ�WZR�
HQFORVXUHV�W\SHV��SODQWV�YV��QR�
SODQWV��

x 'DWD�DFFHVVLELOLW\
x &RQWDPLQDWLRQ�
PDQDJHPHQW

x &RPPXQLW\�HQJDJHPHQW

6XSSRUWLQJ�1DWLYH�$PHULFDQ�
&RPPXQLW\�/HDGHUVKLS�
WKURXJK�&XOWXUDOO\�5HOHYDQW�
67(0�(GXFDWLRQ

&XOWXUDOO\�UHOHYDQW�67(0�
SURJUDPPLQJ�WR�IXUWKHU�\RXWK�
LQWHUHVW�LQ�67(0��,PSDFW�RI�VWXG\�
ZDV�HYDOXDWHG�WKURXJK�D�FDVH�VWXG\�
UHVHDUFK�DSSURDFK�

x /LWHUDF\
x &RPPXQLW\�HQJDJHPHQW
x &XUULFXOXP�GHYHORSPHQW�
DQG�LQVWUXFWLRQ



���

)LJXUHV

)LJXUH����0DS�LOOXVWUDWLQJ�WKH�K\GURVRFLDO�WHUULWRULHV�RI�WKH�VWXG\�UHJLRQ��ZKLFK�LQFOXGHV�WKUHH�
FRXQWLHV��%HQHZDK��.RRWHQDL��6KRVKRQH���MXULVGLFWLRQDO�ERXQGDULHV�RI�WKH�6XSHUIXQG�6LWH��DV�
ZHOO�DV�JHRJUDSKLFDO�ERXQGDULHV�IRU�WKH�6SRNDQH�5LYHU�:DWHUVKHG��&RHXU�G¶$OHQH��&G$��
VXEZDWHUVKHG��DQG�6W��-RH�VXEZDWHUVKHG��

6RXUFH��86*6�:DWHUVKHG�%RXQGDU\�'DWDVHW� $OWD�6FLHQFH�DQG�(QJLQHHULQJ� &RHXU�G
$OHQH�
7ULEH�RI�,QGLDQV��DFFHVVHG�DW�.RRUGLQDWHV�FRP���



���

)LJXUH���� 3ULPDU\�SDUWQHUV�LQFOXGHG�LQ�FROODERUDWLYH�JURXSV�UHODWHG�WR�PDQDJLQJ�PLQLQJ�
LPSDFWV LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ�



���

)LJXUH���� &RQFHSWXDO�GLDJUDP�LOOXVWUDWLQJ�WKH�WKUHH�SDUWQHUVKLS�SKDVHV�DQG�WKH�LWHUDWLYH�F\FOHV�
RI�LQTXLU\��DFWLRQ��DQG�UHIOHFWLRQ�HPSOR\HG�LQ�SDUWLFLSDWRU\�UHVHDUFK�DSSURDFKHV�



���

&KDSWHU��� &KDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�FRPPXQLFDWLQJ�OHDG�

H[SRVXUH�ULVN�LQ�,GDKR¶V�6LOYHU�9DOOH\

$EVWUDFW

6RXUFHV�DQG�H[SRVXUHV�WR�OHDG >3E@ KDYH�GHFOLQHG�LQ�WKH�8QLWHG�6WDWHV�IROORZLQJ�

HQIRUFHPHQW�RI�QHZ�UHJXODWLRQV�DQG�WKH�UHPRYDO�RI�3E�IURP JDVROLQH DQG�SDLQW� +RZHYHU��HYHQ�

VPDOO�DPRXQWV�RI�3E�LQ�WKH�KXPDQ�ERG\�KDYH�QHJDWLYH�KHDOWK�FRQVHTXHQFHV�DQG�FRQWDPLQDWHG�

VRLO�UHPDLQV�D�SULPDU\�VRXUFH�RI�H[SRVXUH��SDUWLFXODUO\�LQ�PLQLQJ�LPSDFWHG�UHJLRQV��

&RPPXQLFDWLQJ�WKH�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�3E LV�DQ�LPSRUWDQW�REMHFWLYH�IRU

KHDOWK�GLVWULFWV�LQ�WKHVH�UHJLRQV��,GDKR¶V�6LOYHU�9DOOH\��WKH�ORFDWLRQ RI�D�FRPSOH[�6XSHUIXQG�VLWH��

SURYLGHV�D�XQLTXH�FDVH�IRU�H[DPLQLQJ�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�FRPPXQLFDWLQJ�WKH�KHDOWK�

ULVN�DQG�UHFRPPHQGHG�EHKDYLRUV�DVVRFLDWHG�ZLWK�SRVVLEOH�H[SRVXUH�WR�3E�FRQWDPLQDWHG�VRLO�DQG�

GXVW��7KH�REMHFWLYH�RI�WKLV�FDVH�LV�WR�HYDOXDWH�KRZ�UHVLGHQF\�WLPH�LQ�D�FRQWDPLQDWHG DUHD�

LQIOXHQFHV�ULVN�SHUFHSWLRQV�DQG EHKDYLRUDO�LQWHQWLRQV��DQG�WR�GHVFULEH�FKDOOHQJHV�DQG�

RSSRUWXQLWLHV�IRU�FRPPXQLFDWLQJ�ULVN�LQ�UHJLRQV ZLWK�ORQJ�WHUP�FRQWDPLQDWLRQ��:H�GUDZ�IURP�

ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�DQG�D�FRPPXQLW\�VXUYH\�DERXW�ULVN�SHUFHSWLRQ��7KH�VXUYH\�

LQGLFDWHV�WKDW�PRVW�UHVLGHQWV�DUH�DZDUH�RI�WKH�H[LVWLQJ�KHDOWK�ULVN�DQG�WKDW�D�ULVN�SHUFHSWLRQ�

QRUPDOL]DWLRQ�HIIHFW�PD\�KDYH�D�VPDOO�LQIOXHQFH�RQ�OHYHO�RI�FRQFHUQ�IRU�ORQJHU�WHUP�UHVLGHQWV�

UHODWLYH�WR�VKRUWHU�WHUP�UHVLGHQWV��7KH�VDPH�HIIHFW�LV�QRW�DSSDUHQW�IRU�UHVLGHQWV¶�EHKDYLRUDO�

LQWHQWLRQV��/HVVRQV�OHDUQHG�IURP�WKLV�H[DPLQDWLRQ�± IRU�H[DPSOH��XSGDWLQJ�KHDOWK�ULVN�

FRPPXQLFDWLRQ�PHVVDJHV�UHJXODUO\�WKURXJK�GHOLEHUDWLYH�SURFHVVHV�± PD\�KHOS�RWKHU

FRPPXQLWLHV LPSDFWHG�E\�ORQJ�WHUP�FRQWDPLQDWLRQ�

,QWURGXFWLRQ

+HDY\�PHWDO FRQWDPLQDQWV�VXFK�DV�OHDG�>3E@ DUH�DVVRFLDWHG�ZLWK�SXEOLF�KHDOWK�ULVN�DQG�

RIWHQ�SUHVHQW�DW�6XSHUIXQG�VLWHV��-DLVKDQNDU�HW�DO����������7KH�6XSHUIXQG�SURJUDP�LV�D�IHGHUDO�

SURJUDP��DGPLQLVWHUHG�E\�WKH�86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86(3$���WR�LQYHVWLJDWH�DQG�

UHPHGLDWH�DQG�UHVWRUH VLWHV�FRQWDLQLQJ�KD]DUGRXV�VXEVWDQFHV�VXFK�DV�KHDY\�PHWDOV��86(3$��

�������3E H[SRVXUH�LV�RQH�RI�WKH�PRVW�ZLGHO\�UHFRJQL]HG�ULVN�DVVRFLDWHG�ZLWK�KHDY\�PHWDO�

FRQWDPLQDWLRQ��1HHGOHPDQ���������([SRVXUH�WR�3E FDQ�GDPDJH�WKH�FHQWUDO�QHUYRXV�V\VWHP��OHDG�

WR OHDUQLQJ�GLIILFXOWLHV� DQG�FDXVH�EHKDYLRUDO�FKDQJHV��)ULHGPDQ�HW�DO���������0XOOHU�HW�DO���

�������&KLOGUHQ�DQG�SUHJQDQW�ZRPHQ��HVSHFLDOO\�ORZ�LQFRPH�DQG�PLQRULW\�JURXSV��DUH�PRVW

YXOQHUDEOH�WR�KHDOWK�HIIHFWV��&DQILHOG�HW�DO���������.HJOHU�	�0DOFRH��������:KLWHKHDG�	�

%XFKDQDQ�������� 3HRSOH�FDQ�EH�H[SRVHG�WR�3E E\�LQJHVWLQJ�RU�LQKDOLQJ�FRQWDPLQDWHG�PDWHULDOV�

LQFOXGLQJ�GXVW��VRLO��FRQVXPHU�SURGXFWV��RU�ZDWHU��9RUYRODNRV�HW�DO����������3E LV�D�SULPDU\�



���

FRQWDPLQDQW�RI�FRQFHUQ�LQ�DQG�DURXQG�KXQGUHGV�RI�6XSHUIXQG�VLWHV�LQ�WKH�86��.OHPLFN�HW�DO���

�������,Q�������WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO��&'&� FRQFOXGHG�WKDW WKHUH�LV�QR�HYLGHQFH�RI�D�

VDIH�OHYHO�RI�3E H[SRVXUH�IRU�FKLOGUHQ GXH�WR�UHVXOWV�IURP�UHFHQW�VWXGLHV�DERXW�WKH�ORQJ�WHUP�

QHJDWLYH�FRQVHTXHQFHV�RI�3E H[SRVXUH��%HWWV��������9RUYRODNRV�HW�DO��������� :KLOH�3E H[SRVXUH�

LV�RIWHQ DVVRFLDWHG�ZLWK�GHYHORSPHQWDO�GHOD\V�LQ�FKLOGUHQ��LW LV DOVR OLQNHG�ZLWK�RWKHU�QHJDWLYH�

KHDOWK�RXWFRPHV�LQFOXGLQJ�QRQ�FRPPXQLFDEOH�GLVHDVHV�VXFK�DV�REHVLW\�DQG�FDUGLRYDVFXODU�

GLVHDVH��%HWWV���������

3ULPDU\�SUHYHQWLRQ��RU�WKH�FRPSOHWH�UHPRYDO�RI�D�KD]DUG��LV�D�SULRULW\�DW�6XSHUIXQG�VLWHV��

+RZHYHU��WKH�FRPSOHWH�UHPRYDO�RI�KD]DUGV�LV�RIWHQ�LQIHDVLEOH��DQG�SULPDU\�SUHYHQWLRQ�PXVW�EH�

FRPSOHPHQWHG�E\�VHFRQGDU\�SUHYHQWLRQ��6HFRQGDU\�SUHYHQWLRQ�LQFOXGHV�ULVN�FRPPXQLFDWLRQ��

5LVN�FRPPXQLFDWLRQ�LV�IRUPDOO\�GHILQHG�DV�WKH�H[FKDQJH�RI�UHDO�WLPH�LQIRUPDWLRQ��DGYLFH� DQG�

RSLQLRQV�EHWZHHQ�H[SHUWV�DQG�SHRSOH�IDFLQJ�WKUHDWV��:+2���������)RUPDO�ULVN�FRPPXQLFDWLRQ�

LQFOXGHV�SURPRWLQJ�H[SRVXUH�UHGXFLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��RU�DFWLRQV�WR�UHGXFH�H[SRVXUH�

ULVN��IRU�H[DPSOH��ZDVKLQJ�KDQGV�DQG�DYRLGLQJ�FRQWDPLQDWHG�DUHDV��.HJOHU�	�0DOFRH���������

,QIRUPDO�ULVN�FRPPXQLFDWLRQ�DOVR�RFFXUV�DV�FRPPXQLWLHV�GHYHORS�FRSLQJ�VWUDWHJLHV�IRU�

PDQDJLQJ�D�ULVN��$GHROD��������0F*HH���������,QIRUPDO�RU�IRUPDO�PHDQV�RI�ULVN�FRPPXQLFDWLRQ�

DUH�ERWK�LPSRUWDQW�IRU�SURPRWLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��PLWLJDWLQJ QHJDWLYH�KHDOWK�

RXWFRPHV��DQG�LQIRUPLQJ FRPPXQLW\�EDVHG�GHFLVLRQV �+RRYHU���������:KHQ�VRPHRQH�SHUFHLYHV�

D�KLJKHU�ULVN� WKH\�DUH�PRUH�OLNHO\�WR�DFW��VR�ULVN�FRPPXQLFDWLRQ�RIWHQ�IRFXVHV�RQ�HOHYDWLQJ�ULVN�

SHUFHSWLRQ��6FKXO]�	�1RUWKULGJH���������:KLOH�WKHUH�DUH�PDQ\�GHILQLWLRQV�RI�ULVN�SHUFHSWLRQ��

$YHQ�	�5HQQ ������ GHILQH�LW DV�D�WZR�GLPHQVLRQDO MXGJHPHQW�WKDW�D�SHUVRQ�KROGV�WRZDUGV KRZ�

VHYHUH�WKH�FRQVHTXHQFHV�RI�DQ�DFWLYLW\�RU�HYHQW�PLJKW�EH��DQG�KRZ�XQFHUWDLQ�WKRVH�FRQVHTXHQFHV�

DUH��)RU�3E H[SRVXUH��WKH�SHUFHLYHG�VHYHULW\�RI�FRQVHTXHQFHV�LQFOXGHV�EHOLHIV�WKDW H[SRVXUH�WR�3E

SRVHV D�VHYHUH�KHDOWK�WKUHDW� DQG�WKDW�RQH�FRXOG�H[SHULHQFH�KHDOWK�HIIHFWV� +RZHYHU��SHRSOH�PD\�

KDYH�GLIIHUHQW�SHUFHSWLRQV�RI�KRZ�FHUWDLQ�LW�LV�WKH\�DUH�EHLQJ�H[SRVHG�WR 3E��

+HDOWK�ULVN�PHVVDJLQJ�OLWHUDWXUH�SURYLGHV�LQVLJKW�LQWR�KRZ�WR�HQFRXUDJH�KHDOWK SURWHFWLYH

EHKDYLRUV�WKURXJK�WKH�([WHQGHG�3DUDOOHO�3URFHVV�0RGHO �(330��)LJXUH�������7KH�(330�KDV�

JXLGHG�WKRXVDQGV�RI�SXEOLF�VHUYLFH�DQQRXQFHPHQW�FDPSDLJQV��OLNH�VPRNLQJ�FHVVDWLRQ��*ODQ]��

�������7KH�PRGHO�JXLGHV�SDUDOOHO�XQGHUVWDQGLQJ RI�ZKHWKHU�D�KHDOWK�ULVN�PHVVDJH�ZLOO�OHDG�WR�D�

GHVLUHG�EHKDYLRU�FKDQJH��7KH�PRGHO�LV�EDVHG�RQ�DVVHVVPHQW�RI����� SHUFHLYHG�ULVN��SHUFHLYHG�

VXVFHSWLELOLW\���VHYHULW\�� DQG�����SHUFHLYHG�HIILFDF\��SHUFHLYHG�UHVSRQVH�HIILFDF\���VHOI�

HIILFDF\� �%DQGXUD���������3HUFHLYHG�VHYHULW\�DQG�SHUFHLYHG�VXVFHSWLELOLW\�GLVWLQJXLVK�ZKHWKHU�D�

SHUVRQ�SHUFHLYHV�D�ULVN�DV�VHYHUH�DQG�EHOLHYHV�WKH\�DUH�VXVFHSWLEOH�WR�H[SHULHQFLQJ�QHJDWLYH�
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KHDOWK�RXWFRPHV��UHVSHFWLYHO\��*ODQ]���������3HUFHLYHG�UHVSRQVH�HIILFDF\�DQG�VHOI�HIILFDF\�UHODWH�

WR�EHOLHIV�WKDW�D�EHKDYLRU�ZLOO�HIIHFWLYHO\�SUHYHQW�QHJDWLYH�FRQVHTXHQFHV�DVVRFLDWHG�ZLWK�D�ULVN�

DQG�EHOLHIV�WKDW�WKH�SHUVRQ�FDQ�HIIHFWLYHO\�SHUIRUP�WKH�UHFRPPHQGHG�EHKDYLRU��:LWWH���������$

ULVN�PHVVDJH�WKDW�IDLOV�WR�HOHYDWH�SHUFHLYHG�ULVN DQG�SHUFHLYHG�HIILFDF\�LV�OHVV�OLNHO\�WR�OHDG�WR�WKH�

GHVLUHG�EHKDYLRU�FKDQJH��:LWWH���������:KHQ�D�ULVN�LV�QRW�GHWHFWHG��DQ�LQGLYLGXDO�LV�XQOLNHO\�WR�

FKDQJH�WKHLU�EHKDYLRU��)XUWKHUPRUH��ZKHQ�SHUFHLYHG HIILFDF\�LV�ORZ��GHIHQVLYH�UHDFWLRQV�DQG�IHDU�

PD\�PHDQ�WKH�PHVVDJH�EDFNILUHV��

(IIHFWLYH�KHDOWK�ULVN�PHVVDJHV�LPSURYH�DZDUHQHVV�DQG�NQRZOHGJH�RI�D�ULVN�DQG�DVVXUH�

WKDW�WKHUH�DUH�WKLQJV�LQGLYLGXDOV�FDQ�GR�WR�HIIHFWLYHO\�OLPLW�WKH ULVN��&RJQLWLYH� DIIHFWLYH� VRFLDO��

DQG�FXOWXUDO�IDFWRUV�LQIOXHQFH�DQ�LQGLYLGXDO¶V�ULVN�SHUFHSWLRQ��+DUFOHURGH�HW�DO���������:ROGH�HW�

DO����������)RU�LQVWDQFH��H[LVWLQJ�OLWHUDWXUH�VXJJHVWV�WKDW�SURORQJHG�DZDUHQHVV�RI�DQG�H[SRVXUH�WR�

D�ULVN�FDQ�UHVXOW�LQ�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ��ZKHUH�LQGLYLGXDOV�GHYHORS�VWUDWHJLHV�WR�UHGXFH�

WKHLU�ULVN�SHUFHSWLRQV�WRZDUGV�D�NQRZQ�WKUHDW��/XtV�HW�DO����������5LVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�

KDV�EHHQ�OLQNHG�WR�OHQJWK�RI�UHVLGHQF\�LQ�D�ULVN�LPSDFWHG�DUHD�DQG�WKH�GHJUHH�RI�VHYHULW\�RI�WKH�

KD]DUG��-DQPDLPRRO�	�:DWDQDEH��������:ROGH�HW�DO��������� 3HRSOH�ZKR�KDYH�OLYHG�LQ�DQ�DUHD�

ORQJHU�PD\�SHUFHLYH�SHUVLVWHQW�KD]DUGV�DV�EHLQJ�OHVV�ULVN\�UHODWLYH�WR�WKH�SHUFHLYHG�ULVN�RI�

VKRUWHU�WHUP�UHVLGHQWV��'H�'RPLQLFLV�HW�DO����������)RU�H[DPSOH��/XtV�HW�DO� ������ IRXQG�WKDW�

SHRSOH�ZKR�OLYHG�LQ�D�IORRG�SURQH�DUHD�IRU�ORQJHU�DQG�KDG�GLUHFW�H[SHULHQFH�ZLWK�IORRGV�ZHUH�

PRUH�OLNHO\�WR�H[KLELW�VLJQV�RI�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ��:KLOH�WKH�ULVN�SHUFHSWLRQ�

QRUPDOL]DWLRQ�HIIHFW�LV�GLIILFXOW�WR PHDVXUH�DQG�UHSUHVHQWV�RQO\�RQH�RI�WKH�PDQ\�IDFWRUV�WKDW�

LQIOXHQFHV�ULVN�SHUFHSWLRQ��WKH�HIIHFW�PD\�LQIOXHQFH�KRZ�LQGLYLGXDOV�UHFHLYH�KHDOWK�ULVN�PHVVDJHV�

DW�6XSHUIXQG�VLWHV�ZLWK�ORQJ�WHUP�KHDOWK�ULVN�IURP�KHDY\�PHWDO�H[SRVXUH��

7KH�JRDO�RI�WKLV�FDVH�H[DPLQDWLRQ�LV�WR�H[SORUH�ULVN�FRPPXQLFDWLRQ�DQG�ULVN�SHUFHSWLRQV�

UHODWHG�WR�3E LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR��86$�WKURXJK�DQ�DQDO\VLV�RI�D�FRPPXQLW\�VXUYH\�RI�

ULVN�SHUFHSWLRQ�DQG�H[LVWLQJ�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�LQ�WKH�UHJLRQ��7KH�6LOYHU�9DOOH\�

LQFOXGHV WKH�VHFRQG�ODUJHVW�6XSHUIXQG�VLWH�E\�VL]H�ZLWK�WKH�ODUJHVW�UHVLGHQWLDO�SRSXODWLRQ�OLYLQJ�

ZLWKLQ�D�6XSHUIXQG�VLWH�ERXQGDU\��0L[���������5HPHGLDWLRQ KDV�EHHQ�LQ�SURJUHVV�VLQFH������

ZKHQ�WKH�VLWH�ZDV�OLVWHG�RQ�WKH�6XSHUIXQG�1DWLRQDO 3ULRULWLHV�/LVW��(3$���������7KH�3DQKDQGOH�

+HDOWK�'LVWULFW��'LVWULFW��OHDGV�LQLWLDWLYHV�WR�FRPPXQLFDWH�WKH�UHPDLQLQJ�KHDOWK�ULVN WR�UHVLGHQWV�

&DVH�([DPLQDWLRQ

6KRVKRQH�&RXQW\��ZKLFK�HQFRPSDVVHV�WKH�6LOYHU�9DOOH\��KDV�D�PRVWO\�ZKLWH�SRSXODWLRQ�

WKDW�KDV�UHPDLQHG�DURXQG��������UHVLGHQWV�VLQFH�WKH������&HQVXV��)LJXUH�������7KH�PHGLDQ�

LQFRPH�LV���������FRPSDUHG�WR���������IRU�,GDKR�DV�D�ZKROH��7KH�SRSXODWLRQ�LV�DJLQJ��ZLWK�
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QHDUO\�����RI�SHRSOH�DERYH�WKH�DJH�RI�����6KRVKRQH�&RXQW\�ZDV���VW RXW�RI����FRXQWLHV LQ WKH�

�����,GDKR�&RXQW\�+HDOWK�5DQNLQJV��2Q�DYHUDJH��LQFLGHQFH�RI�FKURQLF�GLVHDVHV�VXFK�DV�

FDUGLRYDVFXODU�GLVHDVH�DQG�REHVLW\�DUH�KLJKHU�LQ�6KRVKRQH�&RXQW\�WKDQ�RWKHU�,GDKR�FRXQWLHV�

�,QVWLWXWH�IRU�+HDOWK�0HWULFV�DQG�(YDOXDWLRQ��Q�G����'HVSLWH�VRFLDO��KHDOWK��DQG�HFRQRPLF�

GLVSDULWLHV��WKH�6LOYHU�9DOOH\�DQG�WKH�JUHDWHU�UHJLRQ�DUH�JURZLQJ�UHFUHDWLRQ�DQG�WRXULVP�

GHVWLQDWLRQV�DQG�LV�UHFRJQL]HG�WRXULVP�DFWLYLWLHV�LQFOXGLQJ�VNLLQJ�DQG�GRZQKLOO�PRXQWDLQ�ELNLQJ��

+LVWRULF�0LQLQJ

7KH�6LOYHU�9DOOH\�LV�QDPHG�IRU�LWV�����\HDU�KLVWRU\�RI�PHWDOV PLQLQJ��0LQLQJ�EHJDQ�LQ�

�����DQG�FRQWLQXHV�WRGD\�RQ�D�PXFK�VPDOOHU�VFDOH��15&���������$W�WKH�PLQLQJ�LQGXVWU\¶V�SHDN��

WKH�6LOYHU�9DOOH\�LQFOXGHG�D VRSKLVWLFDWHG�QHWZRUN�RI�PLQLQJ�LQIUDVWUXFWXUH��DQ�H[WHQVLYH�UDLOZD\�

QHWZRUN��D�]LQF�SURFHVVLQJ�SODQW��DQG�KXQGUHGV�RI�PLQH�VLWHV��$LNHQ���������7KH�DUHD�LV�RQH�RI�

WKH�ODUJHVW�PHWDO�FRQWDPLQDWHG�UHJLRQV�LQ�WKH�86��ZLWK�FORVH�WR��������SHRSOH�OLYLQJ�ZLWKLQ�WKH�

6XSHUIXQG�VLWH�ERXQGDU\���������&RQFHUQV�DERXW�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�

GDWH�EDFN�WR�WKH�HDUO\���WK FHQWXU\��'LVFKDUJLQJ�PLQH�ZDVWH�LQWR�ULYHUV�DQG�VWUHDPV�ZDV�D�

FRPPRQ�SUDFWLFH��DQG�ERWK�PLQHUV�DQG�GRPHVWLF�DQLPDOV�EHJDQ�H[KLELWLQJ�V\PSWRPV�RI�3E

SRLVRQLQJ��0L[���������,Q�DGGLWLRQ��DWPRVSKHULF�HPLVVLRQV�IURP�D�3E VPHOWHU��ZKLFK�RSHUDWHG�

IURP������������IXUWKHU�LQFUHDVHG�OHYHOV�RI�PHWDO FRQWDPLQDQWV LQ�WKH�VRLO��(OLDV�	�*XOVRQ��

�������

)ROORZLQJ�D�ILUH�DW�WKH�VPHOWHU�LQ�������FKLOGUHQ�H[SHULHQFHG�WKH�ZRUVW�FDVH�RI�DFXWH�

V\PSWRPV�RI�3E�SRLVRQLQJ�HYHU�GRFXPHQWHG�LQ�WKH�86��$LNHQ��������5RVHQ���������%ORRG�

VFUHHQLQJV�RI�DUHD�FKLOGUHQ�DW�WKH�WLPH�UHYHDOHG�WKDW�����KDG�3E�OHYHOV�H[FHHGLQJ�����J�G/��YRQ�

/LQGHUQ�HW�DO����������7KHVH�HYHQWV��DORQJ�ZLWK�GHFUHDVLQJ�3E SULFHV�DQG�D�FKDQJLQJ�UHJXODWRU\�

HQYLURQPHQW� OHG�WR�FXWEDFNV�DQG�FORVXUHV�LQ�PLQLQJ�RSHUDWLRQV��0L[���������&RQWDPLQDWHG�PLQH�

ZDVWH�ZDVKHG�GRZQ�WKH�6RXWK�)RUN�RI�WKH�&RHXU�G¶$OHQH�5LYHU�DQG�LWV�WULEXWDULHV DQG�LV�

GRFXPHQWHG DV�IDU�DV�6SRNDQH��:DVKLQJWRQ��DSSUR[LPDWHO\����PLOHV�DZD\�IURP�WKH�%XQNHU�+LOO�

6XSHUIXQG�VLWH�LQ�WKH�6LOYHU�9DOOH\��%HQVRQ��������5HVWRUDWLRQ�3DUWQHUVKLS��������

(QYLURQPHQWDO 5HPHGLDWLRQ�DQG�5HVWRUDWLRQ

2YHU�������UHVLGHQWLDO�\DUGV��JUHHQ�VSDFHV��FRPPHUFLDO�SURSHUWLHV��DQG�RWKHU�SXEOLF�

DUHDV�KDYH�EHHQ�UHPHGLDWHG LQ�WKH�6LOYHU�9DOOH\�DV�SDUW�RI�WKH�86(3$¶V�SULPDU\�SUHYHQWLRQ�

HIIRUWV �(3$���������5HPHGLDWLRQ�KDV�LQFOXGHG�UHPRYDO�DQG�UHSODFHPHQW�RI�D�WRS�OD\HU�RI�

FRQWDPLQDWHG�VRLO�ZLWK�FOHDQ�VRLO��%ORRG�OHDG�OHYHOV�DPRQJ�FKLOGUHQ�KDYH�GURSSHG�WR�OHYHOV�WKDW�

DUH�FORVH�WR�WKH�QDWLRQDO�DYHUDJHV��2QFH�WUHHOHVV�KLOOVLGHV�KDYH�EHHQ�UHYHJHWDWHG�DQG�UHFUHDWLRQ�

VLWHV�GUDZ�DOO�VHDVRQ�WRXULVWV�LQ�LQFUHDVLQJ�QXPEHUV��'HVSLWH�WKH�UHPHGLDWLRQ�VXFFHVVHV��FRPSOHWH�
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FRQWDLQPHQW�RI�PLQH�ZDVWH�LV�LQIHDVLEOH� DQG�ULVN�UHPDLQ��YRQ�/LQGHUQ�HW�DO����������7KH�FOHDQ�

VRLO�WKDW�FXUUHQWO\�DFWV�DV�D�FDS�RYHU�WKH�FRQWDPLQDWHG�PDWHULDOV FDQ�EH�ZDVKHG�DZD\�GXULQJ�

IORRGLQJ�HYHQWV��UH�H[SRVLQJ�FRQWDPLQDWHG�PDWHULDOV��$SSUR[LPDWHO\������NP� RI�IORRGSODLQV�

DQG�ZHWODQGV��DOVR�SRSXODU�UHFUHDWLRQ�GHVWLQDWLRQV��DUH�D�IRFXV�RI�SULPDU\�SUHYHQWLRQ�HIIRUWV�DV�

WKHVH�DUHDV�DUH�RIWHQ�FRQWDPLQDWHG��6HDVRQDO IORRGLQJ�HYHQWV�H[DFHUEDWH�WKH�KHDOWK�ULVN�DV�HYHQ�

DUHDV�WKDW�ZHUH�SUHYLRXVO\�UHPHGLDWHG�FDQ�EH�UH�FRQWDPLQDWHG���

5LVN�&RPPXQLFDWLRQ

5LVN�FRPPXQLFDWLRQ�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�'LVWULFW¶V�DSSURDFK�WR�VHFRQGDU\�

SUHYHQWLRQ�RI�3E H[SRVXUH��7KH�'LVWULFW�RIIHUV�IUHH�EORRG�OHDG�OHYHO�VFUHHQLQJV��SRVWV�ZDUQLQJ�

VLJQV�LQ�DUHDV�ZLWK�SRVVLEOH�FRQWDPLQDWLRQ��DQG�SURYLGHV�UHVRXUFHV�WR�KHOS�UHVLGHQWV�OLPLW�

FRQWDPLQDWLRQ�VRXUFHV�RQ�WKHLU�SURSHUW\��3DQKDQGOH�+HDOWK�'LVWULFW�������� 3HRSOH�DUH�DOVR�

HQFRXUDJHG�WR�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV��7KHVH�LQFOXGH�KDQG�DQG�IDFH�ZDVKLQJ�SULRU�

WR�HDWLQJ�DQG�IROORZLQJ�UHFUHDWLRQ�RU�RXWGRRU�ZRUN�LQ�FRQWDPLQDWHG�DUHDV��SOD\LQJ�LQ�JUDVV\�

DUHDV�UDWKHU�WKDQ�RQ�EDUH�VRLOV��QRW�HDWLQJ�SURGXFH�JURZQ�LQ�FRQWDPLQDWHG�VRLO��DQG�ZDVKLQJ�

SRWHQWLDOO\�FRQWDPLQDWHG�SHWV��WR\V��DQG�UHFUHDWLRQ�HTXLSPHQW��3DQKDQGOH�+HDOWK�'LVWULFW���������

0DQ\�RI�WKHVH�EHKDYLRUV�KHOS�WR�HQVXUH�WKDW�FRQWDPLQDWHG�PDWHULDOV�GR�QRW�HQWHU�LQGRRU�VSDFHV�

ZKHUH�WKH\�FDQ�UHFLUFXODWH�ZLWK�KRXVH�GXVW��6SDOLQJHU�HW�DO����������7KH�'LVWULFW�UHFHQWO\�XSGDWHG�

LWV�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�IRU�SURPRWLQJ�KHDOWK�SURWHFWLYH�EHKDYLRUV��7KH�FKDQJHV�ZHUH�

LQLWLDWHG�EHFDXVH�RI�FRQFHUQV�WKDW�SHRSOH�ZHUH�HQJDJLQJ�LQ�QRQ�KHDOWK�SURWHFWLYH�EHKDYLRUV�VXFK�

DV�VLWWLQJ�GLUHFWO\�RQ�FRQWDPLQDWHG�EHDFKHV�UDWKHU�WKDQ�XVLQJ�D�SURWHFWLYH�EDUULHU�OLNH�D�WRZHO��

(YHQ�DUHDV�WKDW�ORRN�VDIH�FDQ�EH�FRQWDPLQDWHG�DQG�SRVWLQJ�VLJQV�LQ�DOO�FRQWDPLQDWHG�DUHDV�LV�

FKDOOHQJLQJ�EHFDXVH�RI�WKH�ODUJH�VL]H�RI�WKH�UHJLRQ��

6LJQV�DUH�D�SULPDU\�PHDQV�RI�ZDUQLQJ�SHRSOH�ZKHQ�PHWDO�FRQWDPLQDQWV�DUH�SUHVHQW�DW�

SXEOLF�UHFUHDWLRQ�DFFHVV�SRLQWV�DQG�ROG�PLQH�VLWHV�LQ�WKH�6LOYHU�9DOOH\��,QLWLDO�VLJQV�IHDWXUHG�VNXOO�

DQG�FURVVERQHV�LPDJHU\��)LJXUH�����²D�FOHDU�ZDUQLQJ�RI�WKH�VHYHULW\ RI�WKH�LVVXHV��EXW�ZKLFK�

IDLOHG�WR�FRPPXQLFDWH�WKH�LPSRUWDQFH�RI�SUDFWLFLQJ�UHFRPPHQGHG�KHDOWK�SURWHFWLYH�EHKDYLRUV�

�L�H���EXLOGLQJ�SHUFHLYHG�HIILFDF\���6LOYHU�9DOOH\�FRPPXQLWLHV�DOVR�H[SUHVVHG�VWURQJ�UHVHQWPHQW�

WRZDUGV�DJHQFLHV�OLNH�WKH�86(3$��HVSHFLDOO\�LQ�HDUO\�SKDVHV�RI�UHPHGLDWLRQ DW�WKH�VLWH��0L[��

�������7KH�'LVWULFW�UHSODFHG�WKH�LQLWLDO�VLJQV�ZLWK�RQHV�WKDW�OLVWHG�UHFRPPHQGHG�KHDOWK�SURWHFWLYH�

EHKDYLRUV�DQG�SURYLGHG�FRQWDFW�LQIRUPDWLRQ��7KHVH�VLJQV�ZHUH�SRVWHG�LQ�PRUH�SODFHV�EXW�ZHUH�

GLIILFXOW�WR�UHDG�DQG�RIWHQ LJQRUHG�E\�WKH�SXEOLF��)LJXUH�������)RU�LQVWDQFH��VLJQV�ZHUH�SRVWHG�LQ�

DUHDV�VHW�EDFN�IURP�FRQWDPLQDWHG�EHDFKHV�WKDW�DUH�DOVR�SRSXODU�GHVWLQDWLRQV�IRU�UHFUHDWLRQLVWV��

2EVHUYDWLRQV�E\�WKH�'LVWULFW�LQGLFDWHG�WKDW�UHFUHDWLRQLVWV�GLG�QRW�SD\�DWWHQWLRQ�WR�WKH�VLJQV��
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7KH�QHZ�ULVN�FRPPXQLFDWLRQ�VWUDWHJ\�DLPV�WR�WDNH�D�PRUH�FRPSUHKHQVLYH�DSSURDFK�WR�

ZDUQLQJ�UHVLGHQWV�DERXW�3E FRQWDPLQDWLRQ�ULVN�WKURXJK�VLJQDJH��7R�GHYHORS�QHZ�VLJQV��WKH�

'LVWULFW�ZRUNHG�FORVHO\�ZLWK�RWKHU�JRYHUQPHQW�DJHQFLHV��ORFDO�JRYHUQPHQW��FRPPXQLW\�

PHPEHUV��DQG�SULYDWH�ODQGRZQHUV��86�(3$���������7KH�UHYLVHG�VLJQV�LQWHJUDWH�WKH�UHJLRQ¶V�ULFK�

PLQLQJ�KLVWRU\��LOOXVWUDWH KLVWRULF�LPDJHV�RI�PLQLQJ��DQG�H[SODLQ�ZK\�GDQJHURXV�PLQH�ZDVWH�

UHPDLQV�LQ�WKH�VHGLPHQWV��)LJXUH�������,Q�GRLQJ�VR��WKH\�UHPLQG�SHRSOH�RI�WKH�VHYHULW\�RI�WKH�ULVN�

7KH�QHZ�VLJQV�LQFOXGH�D�OLVW�RI�UHFRPPHQGHG�KHDOWK�SURWHFWLYH�EHKDYLRUV��FRQWDFW�LQIRUPDWLRQ�

IRU�WKH�'LVWULFW��DQG�DQ�RXWOLQH�RI�WKH�DVVRFLDWHG�KHDOWK�ULVN�RI�3E H[SRVXUH��7KH\�DUH�FXVWRPL]HG�

WR�VSHFLILF�ORFDWLRQV��DQG�LQ�VRPH�LQVWDQFHV��WDLORUHG�WR�DXGLHQFH�W\SHV��)RU�LQVWDQFH��VLJQV�

ORFDWHG�RQ�KLJKO\�FRQWDPLQDWHG�EHDFKHV��DFFHVVHG�RQO\�E\�ZDWHU��ZLOO�EH�UHSODFHG�ZLWK�VLJQV�WKDW�

FDQ�EH HDVLO\�UHDG�IURP�D�ERDW��7R�DSSHDO�WR�GRJ�RZQHUV��ZKR�VKRXOG�EH�ZDVKLQJ�RII�WKHLU�SHWV��

VLJQV�SRVWHG�LQ�FRQWDPLQDWHG�DUHDV�ZKHUH�SHRSOH�IUHTXHQWO\�ZDON�WKHLU�GRJV�IHDWXUH�D�SLFWXUH�RI�D�

GRJ�SOD\LQJ�RXWVLGH��)LJXUH�������(\H�FDWFKLQJ�FRORUV�DQG�LPDJHV�DOVR KHOS�GUDZ�DWWHQWLRQ�WR�WKH�

VLJQV��6LJQV�DUH�FRQQHFWHG�WR�RSSRUWXQLWLHV�WR�SUDFWLFH�UHFRPPHQGHG�EHKDYLRUV��WHPSRUDU\�

KDQGZDVKLQJ�VWDWLRQV�KDYH�EHHQ�LQVWDOOHG�DW�FHUWDLQ�UHFUHDWLRQ�ORFDWLRQV�QH[W�WR�VLJQV��,'(4��

�������$QRWKHU�FRPPXQLFDWLRQ�YHQXH�LV�DQ�(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\�)DLU�KRVWHG�

E\�WKH�'LVWULFW�WKDW�DOORZV�UHVLGHQWV�DQG�H[SHUWV�ZRUNLQJ�RQ�WKH�6XSHUIXQG�UHPHGLDWLRQ�WR�

H[FKDQJH�LGHDV�DQG�QHWZRUN���

&RPPXQLW\�6XUYH\�RI�5LVN�3HUFHSWLRQ

7KH�ORQJ�KLVWRU\�RI�PLQLQJ��HQYLURQPHQWDO�UHPHGLDWLRQ��DQG�ULVN�FRPPXQLFDWLRQ�LQ�WKH�

6LOYHU�9DOOH\�FRXOG�PHDQ�WKDW�ORQJ�WHUP�UHVLGHQWV�H[SHULHQFH�D�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�

HIIHFW��7KH�HIIHFW�PD\�LQIOXHQFH�UHVLGHQW¶V�ULVN�SHUFHSWLRQ�DQG�WKH�OLNHOLKRRG RU�ZKHWKHU WKH\�

ZLOO�SUDFWLFH�KHDOWK�SURWHFWLYH�EHKDYLRUV��7R�LQYHVWLJDWH�KRZ�WKH�YDULDEOHV�RI�WKH�(330��

SHUFHLYHG�ULVN�DQG�SHUFHLYHG�HIILFDF\�LQIOXHQFH�EHKDYLRUDO�LQWHQWLRQV��ZH�FRQGXFWHG�D�

FRPPXQLW\�VXUYH\�LQ�0DUFK�������DV�WKH�'LVWULFW¶V�XSGDWHG�VLJQV�ZHUH�EHLQJ�SRVWHG��7KH�VXUYH\�

ZDV�GLVWULEXWHG�GXULQJ�WKH�WUDQVLWLRQ�WR�WKH�QHZ�KHDOWK�ULVN�FRPPXQLFDWLRQ�VWUDWHJ\�DQG�EHIRUH�

WKH�ILUVW�VXPPHU�UHFUHDWLRQ�VHDVRQ�ZKHQ�WKH�QHZ�VLJQV�ZHUH�SRVWHG��5HVSRQGHQWV¶�H[SRVXUH�WR�

WKH�QHZ�VLJQV�ZDV�OLNHO\�OLPLWHG�

'HVLJQ

7KH�FRPPXQLW\�VXUYH\�ZDV�GHVLJQHG�DQG�SUH�WHVWHG�DW�FRPPXQLW\�HYHQWV�LQ�WKH�6LOYHU�

9DOOH\��Q �����3UHWHVWLQJ�WKH�VXUYH\�DOORZHG�YDOLGDWLRQ�± HQVXULQJ�WKDW�TXHVWLRQV�ZHUH�

LQWHUSUHWDEOH�IRU�UHVLGHQWV��6XUYH\�TXHVWLRQV�DVNHG�SHRSOH�DERXW�WKHLU�SHUFHLYHG�ULVN�UHODWHG�WR�

SRVVLEOH�H[SRVXUH�WR�3E FRQWDPLQDWLRQ��SHUFHLYHG�HIILFDF\��DQG�EHKDYLRUDO�LQWHQWLRQV�WR�SUDFWLFH�



���

UHFRPPHQGHG�KHDOWK�EHKDYLRUV��DV ZHOO�VRFLR�GHPRJUDSKLF�TXHVWLRQV�UHODWHG�WR�DJH��OHQJWK�RI�

UHVLGHQF\�LQ�WKH�6LOYHU�9DOOH\��JHQGHU��RFFXSDWLRQDO�VWDWXV��DQG�HGXFDWLRQDO�DWWDLQPHQW��6XUYH\�

TXHVWLRQV�ZHUH�GHYHORSHG�XVLQJ�WKH�SULPDU\�YDULDEOHV�RI�WKH�(330��SHUFHLYHG�WKUHDW��SHUFHLYHG�

HIILFDF\��DQG�EHKDYLRUDO�LQWHQWLRQV���ZKLFK�DOLJQ�ZLWK�RWKHU�KHDOWK�EHKDYLRU�PRGHOV��*ODQ]��

�������,Q�WKLV�SDSHU��ZH�UHSRUW�RQ�VHYHUDO�RI�WKH�VXUYH\�TXHVWLRQV��IRU�PRUH�GHWDLO RQ�WKH�

FRPPXQLW\�VXUYH\ DQG�WKH�XQGHUO\LQJ�YDULDEOHV�DVVRFLDWHG�ZLWK�KHDOWK�EHKDYLRUDO LQWHQWLRQV��VHH�

&RRSHU�HW�DO� �LQ�UHYLHZ�����

7ZR�VXUYH\�TXHVWLRQV�DVNHG�UHVSRQGHQWV�DERXW�WKHLU�JHQHUDO�KHDOWK�ULVN�SHUFHSWLRQV�

UHODWHG�WR�3E FRQWDPLQDWLRQ��WKH�/LNHUW VFDOH�UDQJHG�IURP�� �QR�ULVN�WR�� �YHU\�KLJK�ULVN�DQG�

LQFOXGHG�D�³GRQ¶W�NQRZ´�UHVSRQVH RSWLRQ��4XHVWLRQV�DERXW�SHUFHLYHG�VHYHULW\ DOORZHG�

UHVSRQGHQWV�WR�UHSRUW�WKHLU�JHQHUDO�FRQFHUQ�IRU�KRXVHKROG�KHDOWK�LVVXHV�DQG�WKHLU�VSHFLILF�

FRQFHUQV�DERXW�KHDOWK�LVVXHV�UHODWHG�WR�3E FRQWDPLQDWLRQ��WKH�VFDOH�UDQJHG�IURP�� QRW�DW�DOO�

FRQFHUQHG�WR�� YHU\�FRQFHUQHG��5HVSRQGHQWV¶�SHUFHLYHG�VXVFHSWLELOLW\�ZDV�DVVHVVHG�WKURXJK�

TXHVWLRQV�DERXW�ZKHWKHU�D�SHUVRQ�EHOLHYHG�WKH\�ZHUH�VXVFHSWLEOH�WR�H[SHULHQFLQJ�QHJDWLYH�KHDOWK�

FRQVHTXHQFHV�IURP�3E FRQWDPLQDWLRQ��4XHVWLRQV�UHODWHG�WR�SHUFHLYHG�HIILFDF\�DVNHG�DERXW�

ZKHWKHU�UHVSRQGHQWV�EHOLHYHG�WKDW�WKH\�FRXOG�DFW�WR�SUHYHQW�KHDOWK�FRQVHTXHQFHV�RI�3E

FRQWDPLQDWLRQ��IRU�LQVWDQFH��E\�EHOLHYLQJ�WKDW�WKH\�ZHUH�LQIRUPHG�DERXW�WKH�LVVXH��7KH�VFDOH�IRU�

TXHVWLRQV�DERXW�SHUFHLYHG�VXVFHSWLELOLW\�DQG�HIILFDF\�UDQJHG�IURP�� VWURQJO\�GLVDJUHH�WR�� �

VWURQJO\�DJUHH��7KH�VFDOH�IRU�EHKDYLRUDO�LQWHQWLRQV�UDQJHG�IURP��� �QHYHU�WR��� �YHU\�RIWHQ��

7KHVH�TXHVWLRQV�DOVR�LQFOXGHG�DQ�³,�GRQ¶W�NQRZ´�UHVSRQVH�RSWLRQ��ZKLFK�ZDV�H[FOXGHG�IURP�WKH�

DQDO\VLV��

'LVWULEXWLRQ DQG�'DWD�(QWU\

,Q�0DUFK������ WKH�IXOO�VXUYH\�ZDV�GLVWULEXWHG�XVLQJ�D�GURS�RII��SLFN�XS�GLVWULEXWLRQ�

PHWKRG�LQ�QHLJKERUKRRG�FOXVWHUV�SURSRUWLRQDO�WR�FRPPXQLW\�SRSXODWLRQV�LQ�:DOODFH��.HOORJJ��

DQG�3LQHKXUVW������KRXVHKROGV�ZHUH�VDPSOHG��1HLJKERUKRRG�FOXVWHUV�FRQWDLQHG�PXOWL� DQG�

VLQJOH�IDPLO\�KRXVHKROGV��$�SUH�VXUYH\�QRWLILFDWLRQ�ZDV�PDLOHG�D�ZHHN�SULRU�WR�WKH�VXUYH\�GURS�

RII�SHULRG��DQG�ILHOG�VWDII�YLVLWHG�HDFK�KRXVHKROG�XS�WR�WKUHH�WLPHV�WR�GHOLYHU�VXUYH\V��&RQVHQWLQJ�

DGXOWV�����\HDUV�RI�DJH�RU�ROGHU��ZHUH�HOLJLEOH�WR�SDUWLFLSDWH��DQG SDUWLFLSDWLRQ�ZDV�UDQGRPL]HG�

E\�UHTXHVWLQJ�WKDW�WKH�UHVSRQVLEOH�DGXOW�ZLWK�WKH�FORVHVW�ELUWKGD\�FRPSOHWH�WKH�VXUYH\��'LOOPDQ��

�������:KHQ�D�UHVSRQGHQW�DJUHHG�WR�FRPSOHWH�WKH�VXUYH\��VWDII�FRRUGLQDWHG�D�WLPH�WR�UHWXUQ�WR�

WKH�KRXVH�WR�FROOHFW�WKH�FRPSOHWHG�VXUYH\��$IWHU�WKUHH�IDLOHG�GHOLYHU\�DWWHPSWV WR�GURS�RII�D�

VXUYH\��VWDII�OHIW�D�VXUYH\�SDFNHW��FRYHU�OHWWHU�DQG�VXUYH\��DQG�SUHSDLG�UHWXUQ�HQYHORSHV�DW�WKH�

UHVLGHQFH��2I�WKH�����KRXVHKROGV������VXUYH\V�ZHUH�FRPSOHWHG�����RI�ZKLFK�ZHUH�FRPSOHWHG�E\�



���

PDLO��&RQGXFWLQJ�WKH�VXUYH\�LQ�0DUFK�HQVXUHG�WKDW�WKH�VDPSOH�LQFOXGHG�RXU�WDUJHW�UHVSRQGHQWV²

IXOO�WLPH�UHVLGHQWV�RI�WKH�6LOYHU�9DOOH\²EHFDXVH�RI�YDULDEOH�ZLQWHU�DQG�VXPPHU�SRSXODWLRQV�

IURP�UHFUHDWLRQ�DQG�WRXULVP��

6XUYH\�GDWD�ZHUH�PDQXDOO\�HQWHUHG�LQWR�4XDOWULFV��DQ�RQOLQH�VXUYH\�SODWIRUP��(DFK�

VXUYH\�ZDV�HQWHUHG�WZLFH�E\�WZR�GLIIHUHQW�UHVHDUFKHUV�DQG�DQ�DFFXUDF\�FKHFN�ZDV�SHUIRUPHG��

'LVFUHSDQFLHV�EHWZHHQ�WKH�WZR�HQWULHV�������ZHUH�PDQXDOO\�FRUUHFWHG��7KH�5�3DFNDJH�PLFH�ZDV�

XVHG�WR�LPSXWH�YDOXHV�IRU�UHPDLQLQJ�PLVVLQJ�GDWD������RI�UHVSRQVH�RSWLRQV���YDQ�%XXUHQ�	�

*URRWKXLV�2XGVKRRUQ���������,PSXWDWLRQ�GLG�QRW�FKDQJH�WKH�OHYHO�RI�VLJQLILFDQFH�RI�WKH�FKL�

VTXDUH�WHVWV���

$QDO\VLV

56WXGLR�ZDV�XVHG�WR�DQDO\]H�WKH�GDWD��'HVFULSWLYH�VWDWLVWLFV��PHDQV��IUHTXHQFLHV��DQG�

VWDQGDUG�GHYLDWLRQV��ZHUH�FDOFXODWHG�IRU�HDFK�/LNHUW�W\SH�TXHVWLRQ�DQG�WKH�VRFLR�GHPRJUDSKLF�

YDULDEOHV��$V�DQ�H[SORUDWRU\�DSSURDFK�WR�HYDOXDWLQJ�ZKHWKHU�WKH�DPRXQW�RI�D�WLPH�D�SHUVRQ�KDG�

VSHQW�OLYLQJ�LQ�WKH�6LOYHU�9DOOH\�LQIOXHQFHG�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV��ZH�

FRPSXWHG�D�YDULDEOH�WKDW�ZH�QDPHG�UHVLGHQF\��7KH�YDULDEOH�ZDV�GLYLGHG�EHWZHHQ�VXUYH\�

UHVSRQVHV�LQWR�WKUHH�HTXDO�LQWHUYDO�FDWHJRULHV�EDVHG�RQ�WKH�SHUFHQW�RI�OLIH�D�UHVSRQGHQW�KDG�

UHSRUWHG�OLYLQJ�LQ�WKH�6LOYHU�9DOOH\��7KH�FDWHJRULHV�ZHUH�WLWOHG�VKRUW���PHGLXP���DQG�ORQJ�WHUP��

6HYHUDO�GLIIHUHQW�FDWHJRU\�GLYLVLRQV�ZHUH�H[SORUHG��ZH�VHOHFWHG�WKUHH�FDWHJRULHV�EHFDXVH�LW�

SURYLGHG�WKH�VLPSOHVW�FRPSDULVRQ�EHWZHHQ�UHVLGHQWV��:H�FRPSDUHG�GLIIHUHQFHV�LQ�VXUYH\�

TXHVWLRQV�UHODWHG�WR�WKH�HLJKW TXHVWLRQV�DERXW�WKH�SULPDU\�YDULDEOHV�RI�WKH�(330�ZLWK�WKH�

UHVLGHQF\ YDULDEOH��3HDUVRQ¶V�&KL�VTXDUH�WHVWV�ZHUH�SHUIRUPHG�WR�DVVHVV�GLIIHUHQFHV�IRU�WKH�

UHVLGHQF\ YDULDEOH�DQG�EHWZHHQ�TXHVWLRQV��:H�SHUIRUPHG�WKH�DQDO\VLV�RQ�WZR�TXHVWLRQV�UHODWHG�

WR�RYHUDOO�SHUFHLYHG�KHDOWK�ULVN��WZR�TXHVWLRQV�DERXW�KRXVHKROG�KHDOWK�FRQFHUQV�LQ�JHQHUDO�DQG�

UHODWHG�WR�3E FRQWDPLQDWLRQ��SHUFHLYHG�VHYHULW\���D�TXHVWLRQ�DERXW�SHUFHLYHG�KHDOWK�HIIHFWV�

�SHUFHLYHG�VXVFHSWLELOLW\���D�TXHVWLRQ�DERXW�IHHOLQJ�LQIRUPHG�DERXW�3E FRQWDPLQDWLRQ��SHUFHLYHG�

HIILFDF\���DQG�WZR�TXHVWLRQV�DERXW�EHKDYLRUDO�LQWHQWLRQV��)XOO\�XQGHUVWDQGLQJ�WKH�DVVRFLDWLRQV�

EHWZHHQ�EHKDYLRUDO�LQWHQWLRQV�DQG�WKH�YDULDEOHV�RI�WKH�(330�UHTXLUHV�PRUH�FRPSOHWH�

PHDVXUHPHQW�RI�WKH�YDULDEOHV��VHH�&RRSHU�HW�DO���&RRSHU�HW�DO���LQ�UHYLHZ� �LQ�SUHVV���7KH�UHVXOWV�

LQFOXGHG�KHUH�DUH�LQWHQGHG�WR�SURYLGH�H[SORUDWRU\�XQGHUVWDQGLQJ�RI�WKH�(330�����

5HVXOWV

:H�UHSRUW�RQ�VXUYH\�GHPRJUDSKLFV�DQG�WKH�FKL�VTXDUH�WHVWV�FRPSDULQJ�TXHVWLRQV�UHODWHG�

WR�WKH�(330�DQG�WKH�UHVLGHQF\ YDULDEOH��7KH�DJH�RI�UHVSRQGHQWV�UDQJHG�IURP����WR����ZLWK�D�

PHDQ�RI����\HDUV��7DEOH�������)RUW\�QLQH�SHUFHQW�RI�UHVSRQGHQWV�UHSRUWHG�OLYLQJ�LQ�WKH�6LOYHU�



���

9DOOH\�IRU�JUHDWHU�WKDQ�����RI�WKHLU�OLYHV��ORQJ�WHUP FDWHJRU\�IRU�WKH�UHVLGHQF\�YDULDEOH���)LIW\�

IRXU�SHUFHQW�RI�UHVSRQGHQWV�ZHUH�IHPDOHV��1LQHW\�RQH�SHUFHQW�LQGLFDWHG�D�UDFH�HWKQLFLW\�RI�ZKLWH��

FRQVLVWHQW�ZLWK�WKH�GHPRJUDSKLFV�RI�WKH�6LOYHU�9DOOH\��7KLUW\�WKUHH�SHUFHQW�UHSRUWHG�KDYLQJ�D�

KLJK�VFKRRO�HGXFDWLRQ�RU�OHVV�ZKLOH�����UHSRUWHG�KDYLQJ�D�FROOHJH��WZR�RU�IRXU�\HDU��RU�

DGYDQFHG�GHJUHH� 5HIOHFWLYH�RI�WKH�DJLQJ�SRSXODWLRQ�LQ�WKH�UHJLRQ������RI�UHVSRQGHQWV�ZHUH�

UHWLUHG��6OLJKWO\�IHZHU�WKDQ�KDOI�������RI�UHVSRQGHQWV�UHSRUWHG�KDYLQJ�D�IDPLO\�PHPEHU��RU�

EHLQJ�LQYROYHG�WKHPVHOYHV��LQ�D�PLQLQJ�UHODWHG�RFFXSDWLRQ�

7KUHH�VXUYH\�TXHVWLRQV DVNHG�DERXW�KRZ�RIWHQ�UHVSRQGHQWV KDG�WKRXJKW��UHDG��RU�

DWWHQGHG HYHQWV DERXW�3E FRQWDPLQDWLRQ �)LJXUH�������5HVSRQGHQWV�³UDUHO\´ RU�³VRPHWLPHV´

UHSRUWHG�GRLQJ�WKHVH�DFWLYLWLHV��)HZHU WKDQ�����UHSRUWHG�KDYLQJ�DWWHQGHG�D�PHHWLQJ�RU�HYHQW

DERXW�3E FRQWDPLQDWLRQ LQ�WKH�SDVW�\HDU��5HVSRQGHQWV�GLG�UHSRUW�PRGHUDWH�OHYHOV�RI�UHDGLQJ�RU�

KHDULQJ�DERXW�3E FRQWDPLQDWLRQ��2YHU�����RI�UHVSRQGHQWV�UHSRUWHG�DW�OHDVW�³VRPHWLPHV´�UHDGLQJ�

RU�KHDULQJ�DERXW�3E FRQWDPLQDWLRQ� )LIW\�QLQH�SHUFHQW�RI UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�

SDUWLFLSDWH�LQ�UHFUHDWLRQ�DFWLYLWLHV�³RIWHQ´ RU�³YHU\�RIWHQ´ ZKLOH�RQO\�����³QHYHU´ RU�³UDUHO\´

UHFUHDWH�RU�ZRUN�RXWGRRUV�

2YHUDOO�UHVXOWV�LQGLFDWH�ORZ�OHYHOV�RI�SHUFHLYHG�ULVN��PRGHUDWH�OHYHOV�RI�SHUFHLYHG�

HIILFDF\��DQG�KLJK�OHYHOV�RI�EHKDYLRUV�LQWHQWLRQV��:KLOH�WKHUH�ZHUH�VRPH�GLIIHUHQFHV�DFURVV�WKH�

WKUHH�UHVSRQVH�FDWHJRULHV�RI�WKH�UHVLGHQF\ YDULDEOH��PRVW�RI�WKH�FKL�VTXDUH�WHVWV�ZHUH�QRW�

VLJQLILFDQW��7KH�PRVW�VLJQLILFDQW�GLIIHUHQFH�ZDV�IRU�WKH�TXHVWLRQ�DERXW�KRXVHKROG�KHDOWK�

FRQFHUQV�UHODWHG�WR�3E FRQWDPLQDWLRQ��7KH�UHVXOWV�RI�WKH�3HDUVRQ¶V�&KL�VTXDUH�WHVW�VWDWLVWLF��Ȥð��

DUH�UHSRUWHG�ZLWK�HDFK�TXHVWLRQ�VLJQLILFDQW�OHYHOV�LQFOXGHG��
S������

S������


S�������

$ERXW�����RI�UHVSRQGHQWV�UHSRUWHG�OHVV�WKDQ�D�PRGHUDWH�OHYHO�RI�ORQJ�WHUP�KHDOWK�ULVN�

UHODWHG�WR�3E FRQWDPLQDWLRQ�IRU�WKHPVHOYHV�DQG�WR�RWKHUV�LQ�WKHLU�ORFDO�DUHD������UHSRUWHG�WKDW�

WKH\�³GLG�QRW�NQRZ´�WKH�OHYHO�RI�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�3E FRQWDPLQDWLRQ��)LJXUH������D�E���

5HVSRQVHV�IRU�³,�GRQ¶W�NQRZ´�ZHUH�QRW�LQFOXGHG�LQ�WKH�FKL�VTXDUH�WHVWV��DOWKRXJK�UHPRYLQJ�WKHVH�

UHVSRQVHV�GLG�QRW�FKDQJH�WKH�VLJQLILFDQFH�OHYHOV��5HVSRQGHQWV�UHSRUWHG�VOLJKWO\�ORZHU�ULVN�UHODWHG�

WR KHDOWK�HIIHFWV�RI�3E FRQWDPLQDWLRQ�IRU�WKHPVHOYHV�UHODWLYH�WR�RWKHUV��Ȥð �����1 ���� ��������

S�����


���:H�GLG�QRW�ILQG�DQ\�GLIIHUHQFHV�LQ�SHUFHLYHG�KHDOWK�ULVN�DFURVV�WKH�WKUHH�FDWHJRULHV�

IRU�WKH�UHVLGHQF\ YDULDEOH�IRU�WKH�TXHVWLRQ�DERXW�ORQJ�WHUP�KHDOWK�ULVN�WR�P\VHOI��Ȥð ����1� ������

������S� ��������D��RU�IRU�WKH�TXHVWLRQ�DERXW�ORQJ�WHUP�KHDOWK�ULVN�WR�RWKHUV��Ȥð ����1� ����� 

������S� ���������E��



���

)LJXUH������D�I��UHSRUWV RQ�WKH�UHVXOWV�RI�WKH�FKL�VTXDUH�DQDO\VLV�IRU�WKH�VL[�TXHVWLRQV�

UHSUHVHQWLQJ GLPHQVLRQV�RI�WKH�(330�DJDLQVW�WKH�UHVLGHQF\ YDULDEOH��7ZR�TXHVWLRQV�FRPSDUHG�

RYHUDOO�KRXVHKROG�KHDOWK�FRQFHUQV�ZLWK�KRXVHKROG�KHDOWK�FRQFHUQV�UHODWHG�WR�3E FRQWDPLQDWLRQ��

6XUYH\�UHVSRQGHQWV�ZHUH�OHVV�FRQFHUQHG�DERXW�RYHUDOO�KHDOWK�KRXVHKROG�KHDOWK�LVVXHV UHODWLYH�WR�

KHDOWK�LVVXHV�DERXW�3E FRQWDPLQDWLRQ��Ȥð �����1 ����  ��������S������


���1HDUO\�����RI�

UHVSRQGHQWV�UHSRUWHG�EHLQJ�³PRGHUDWHO\�FRQFHUQHG¶�RU�³YHU\�FRQFHUQHG´�DERXW�JHQHUDO�

KRXVHKROG�KHDOWK�LVVXHV�UHODWLYH�WR�DERXW�����RI�UHVSRQGHQWV�EHLQJ�FRQFHUQHG�DERXW�KHDOWK�

LVVXHV�UHODWHG�WR�3E FRQWDPLQDWLRQ��:H�IRXQG�QR�GLIIHUHQFHV�LQ JHQHUDO�SHUFHLYHG�KRXVHKROG�

KHDOWK�LVVXHV�DFURVV�WKH�UHVLGHQF\ YDULDEOH��Ȥð ����1� ������ ������S� ��������D���:H�GLG�ILQG�D�

GLIIHUHQFH�IRU�SHUFHSWLRQV�RI�KRXVHKROG�KHDOWK�FRQFHUQV�UHODWHG�WR�3E FRQWDPLQDWLRQ��Ȥð ����1� �

���� �������S� �����

� �E���1HDUO\�����RI�UHVSRQGHQWV�LQ�WKH�ORQJ�WHUP FDWHJRU\�UHSRUWHG�WKDW�

WKH\�ZHUH�³QRW�DW�DOO�FRQFHUQHG´�DERXW�KRXVHKROG�KHDOWK�LVVXHV�UHODWHG�WR�3E FRQWDPLQDWLRQ�

FRPSDUHG�WR�RQO\�DERXW�����IRU�UHVSRQGHQWV�LQ�WKH�VKRUW DQG�PHGLXP�WHUP FDWHJRULHV��

2YHU�����RI�UHVSRQGHQWV�³GLVDJUHHG´�RI�³VWURQJO\�GLVDJUHHG´�ZLWK�WKH�TXHVWLRQ�UHODWHG�

WR�SHUFHLYHG�VXVFHSWLELOLW\��³,�KDYH�H[SHULHQFHG�KHDOWK�HIIHFWV�UHODWHG�WR�OHDG�FRQWDPLQDWLRQ�´�

DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�FDWHJRULHV�IRU�WKH�UHVLGHQF\ YDULDEOH��Ȥð ����

1� �������������S� ��������F���5HVSRQGHQWV�LQ�WKH�VKRUW�WHUP FDWHJRU\�ZHUH�OHDVW�OLNHO\�WR�DJUHH�

ZLWK�WKH�TXHVWLRQ��:H�IRXQG�PRGHUDWH�OHYHOV�RI�DJUHHPHQW�IRU�WKH�VXUYH\�TXHVWLRQ�UHODWHG�WR�

SHUFHLYHG�HIILFDF\��ZKLFK�ZDV�³,�DP�EHWWHU�LQIRUPHG�DERXW�WKH KHDOWK�HIIHFWV�RI�OHDG�

FRQWDPLQDWLRQ�WKDQ�PRVW�SHRSOH�´�DQG�D�VPDOO�VLJQLILFDQW�GLIIHUHQFH��Ȥð ����1� ������ �������S� �

����
���G��DFURVV�WKH�UHVLGHQF\ YDULDEOH��7KLV�TXHVWLRQ�LV�D�SUR[\�IRU�SHUFHLYHG�HIILFDF\�EHFDXVH�

IHHOLQJ�LQIRUPHG�DERXW�3E FRQWDPLQDWLRQ�VXJJHVWV�WKDW�D�SHUVRQ�FDQ�LQWHJUDWH�WKHLU�XQGHUVWDQGLQJ�

RI�WKH�KHDOWK�HIIHFWV�RI�3E FRQWDPLQDWLRQ��5HVSRQGHQWV�LQ�WKH�ORQJ�WHUP FDWHJRU\�GLVDJUHHG�ZLWK�

WKLV�TXHVWLRQ�PRUH�VWURQJO\��UHODWLYH�WR�WKH�RWKHU�WZR�UHVLGHQF\ FDWHJRULHV�

)RU�ERWK�TXHVWLRQV�UHODWHG�WR�EHKDYLRUDO�LQWHQWLRQV��UHVSRQGHQWV�ZHUH�³OLNHO\´�RU ³YHU\�

OLNHO\´�WR�UHSRUW�LQWHQWLRQV�WR�FRPSOHWH�WKH�EHKDYLRU���H�	�I���7KH�WZR�TXHVWLRQV�UHODWHG�WR�

EHKDYLRUDO�LQWHQWLRQV�GLG�QRW�LQGLFDWH�PXFK�GLIIHUHQFH�EHWZHHQ�WKH�FDWHJRULHV�RI�WKH�UHVLGHQF\

YDULDEOH��7KHVH�WZR�TXHVWLRQV�DVNHG�UHVSRQGHQWV�WR�UHSRUW�KRZ�OLNHO\�LW�LV�WKDW�WKH\�ZRXOG�

FRPSOHWH�HDFK�EHKDYLRU�LQ�WKH�QH[W�\HDU��7KH�FKL�VTXDUH�WHVW�IRU WKH�TXHVWLRQ�DERXW�WKH�OLNHOLKRRG�

WKDW�D�UHVSRQGHQW�ZRXOG�³SURPSWO\�UHPRYH�GLUW�IURP�\RXU�FORWKHV��WR\V��SHWV��FDUV��DQG�

HTXLSPHQW�DIWHU�VSHQGLQJ�WLPH�RXWGRRUV"´�ZDV�QRW�VLJQLILFDQW��Ȥð ����1� ������ ������S� �������

�H���7KH�VHFRQG�TXHVWLRQ�SHUWDLQLQJ�WR�EHKDYLRUDO�LQWHQWLRQV�DVNHG�KRZ�OLNHO\�LW�ZDV�WKDW�

UHVSRQGHQWV�ZRXOG�³VWD\�RQ�GHVLJQDWHG�WUDLOV�ZKLOH�UHFUHDWLQJ�LQ�DUHDV�ZKHUH�OHDG�FRQWDPLQDWLRQ�
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ZDUQLQJ�VLJQV�DUH�SRVWHG�´�WKHUH�ZDV�D VPDOO�VLJQLILFDQW�GLIIHUHQFH�DFURVV�WKH�UHVLGHQF\

FDWHJRULHV��Ȥð ����1  ������ ������S� �����
���I���5HVSRQGHQWV�ZKR�KDG�VSHQW�OHVV�WLPH�OLYLQJ�LQ�

WKH�6LOYHU�9DOOH\�ZHUH�VOLJKWO\�PRUH�OLNHO\�WR�UHSRUW�³YHU\�OLNHO\´�IRU�WKLV�TXHVWLRQ�UHODWLYH�WR�WKH�

ORQJ�WHUP�FDWHJRU\��7KHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�TXHVWLRQV�DERXW�

EHKDYLRUDO�LQWHQWLRQV��Ȥð �����1 �������������S��������5HVSRQGHQWV�ZHUH�PRUH�OLNHO\�WR�UHSRUW�

EHLQJ�³YHU\�OLNHO\´�WR�VWD\�RQ�GHVLJQDWHG�WUDLO�WKDW�WKH\�ZHUH�WR�FOHDQ�SRWHQWLDOO\�FRQWDPLQDWHG�

HTXLSPHQW�

'LVFXVVLRQ

7KH�VXUYH\�SURYLGHV�DQ RYHUYLHZ�RI�SHUFHSWLRQV�UHODWHG�WR�WKH�YDULDEOHV�RI�WKH�(330�

DQG�LQGLFDWHV�SRVVLEOH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��7KH�

(330�LV�EDVHG�RQ�WKH�WKHRUHWLFDO�SUHPLVH�WKDW�HOHYDWHG�OHYHOV�RI�SHUFHLYHG�WKUHDW�DQG�SHUFHLYHG�

HIILFDF\�ZLOO�OHDG WR�EHKDYLRU�FKDQJH��6XUYH\�UHVSRQGHQWV�GLG�UHSRUW�KLJK�OHYHOV�RI�LQWHQWLRQV�WR�

SUDFWLFH�UHFRPPHQGHG�KHDOWK�EHKDYLRUV��ZKLFK�LQGLFDWHV�WKDW�UHVSRQGHQWV�DUH�JHQHUDOO\�DZDUH�RI�

WKH�VSHFLILF�EHKDYLRUDO�UHFRPPHQGDWLRQV��+RZHYHU��RYHUDOO�OHYHOV�RI�SHUFHLYHG�WKUHDW��DV�

LQGLFDWHG�E\�WKH�TXHVWLRQV�UHODWHG�WR�SHUFHLYHG�ULVN��SHUFHLYHG�VHYHULW\�DQG�SHUFHLYHG�

VXVFHSWLELOLW\�ZHUH�PRGHUDWH�WR�ORZ��7KH�TXHVWLRQ�UHODWHG�WR�SHUFHLYHG�HIILFDF\�UHIOHFWHG

PRGHUDWH�OHYHOV�RI�HIILFDF\��

,W�LV�DOVR�LPSRUWDQW�WR�UHFRJQL]H�WKDW�DQ LQWHQWLRQ�EDUULHU�JDS�PD\�LQIOXHQFH�WKH�UHVXOWV�RI�

WKLV�VXUYH\��7KH�KLJK�OHYHOV�RI�EHKDYLRUDO�LQWHQWLRQV�IRXQG�LQ�WKH�VXUYH\�GLG�QRW�DOLJQ�ZLWK�WKH�

'LVWULFW¶V�REVHUYDWLRQV�RI�QRQ�SURWHFWLYH�EHKDYLRUV��H�J���QRW�FOHDQLQJ�FRQWDPLQDWHG�UHFUHDWLRQ�

HTXLSPHQW�� 'LVFUHSDQFLHV�EHWZHHQ�WKH�VXUYH\�UHVXOWV�DQG�WKH�EHKDYLRUDO�REVHUYDWLRQV�RI�WKH�

'LVWULFW�SURYLGH�DQ�H[DPSOH�RI�WKH�FKDOOHQJHV�WKDW�'LVWULFW�IDFHV�LQ�PRQLWRULQJ�DQG�HYDOXDWLQJ�WKH�

VXFFHVV�RI�WKHLU�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV��3UHYLRXV�OLWHUDWXUH�KDV�GHPRQVWUDWHG�WKDW�DQ�

LQWHQWLRQ�EHKDYLRU�JDS�RIWHQ�LQIOXHQFHV�FURVV�VHFWLRQDO�VXUYH\�UHVXOWV��*ODQ]��������:HLQVWHLQ��

�������)XWXUH�UHVHDUFK�VKRXOG�FRQWLQXH�WR�GHYHORS�VWUDWHJLHV�IRU�PRQLWRULQJ�DFWXDO�EHKDYLRUV�

RYHU�EHKDYLRUDO�LQWHQWLRQV�����

7KH�FRPPXQLW\�VXUYH\�GLG�QRW�UHYHDO�VWURQJ�VXSSRUW�RI�D�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�

HIIHFW��7KH�ELJJHVW�GLIIHUHQFH�ZDV�WKDW�ORQJHU�WHUP�UHVLGHQWV�UHSRUWV�ORZHU�FRQFHUQ�DERXW�WKH�

KHDOWK�HIIHFWV�IURP�3E FRQWDPLQDWLRQ�LQ�WKHLU�KRXVHKROG��:H�DOVR�IRXQG�D�VPDOO�GLIIHUHQFH�LQ�

OHYHOV�RI�SHUFHLYHG�HIILFDF\��,W�ZDV�VXUSULVLQJ�WKDW�UHVLGHQWV�LQ�WKH�ORQJHU�WHUP FDWHJRU\�

GLVDJUHHG�PRUH�VWURQJO\�WKDW�WKH\�ZHUH�PRUH�LQIRUPHG�WKDQ�PRVW�SHRSOH�DERXW�3E FRQWDPLQDWLRQ�

FRQVLGHULQJ�WKDW�WKH\�KDYH�OLYHG�LQ�3E FRQWDPLQDWHG�DUHD�ORQJHVW��/RQJHU�WHUP�UHVLGHQWV�ZHUH�

DOVR�VOLJKWO\�OHVV�OLNHO\�WR�UHSRUW�VWD\LQJ�RQ�GHVLJQDWHG�WUDLOV��ZKLFK�FRXOG�PHDQ�WKDW�ORQJHU�WHUP�

UHVLGHQWV�DUH�PRUH�OLNHO\�WR�PDNH�WKHLU�RZQ�MXGJHPHQWV�DERXW�ZKLFK�DUHDV�DUH�FRQWDPLQDWHG�
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UHODWLYH�WR�VKRUWHU�WHUP�UHVLGHQWV��)XWXUH�UHVHDUFK�VKRXOG�FRQWLQXH�WR�H[SORUH�WKH�ZD\V�LQ�ZKLFK�

WKH�GXUDWLRQ�D�SHUVRQ�VSHQGV�OLYLQJ�LQ�D�FRQWDPLQDWHG�DUHD�LQIOXHQFHV�WKHLU�ULVN�SHUFHSWLRQV�

EHFDXVH�LW�PD\�LPSDFW�KRZ�SHRSOH�UHFHLYH�DQG�DFW�RQ�ULVN�PHVVDJLQJ�LQIRUPDWLRQ��

&KDOOHQJHV�DQG�2SSRUWXQLWLHV

0DLQWDLQLQJ ORQJ�WHUP�DZDUHQHVV�DQG�FRQFHUQ�WR�PRWLYDWH�KHDOWK�SURWHFWLYH�EHKDYLRUV�DW�

6XSHUIXQG�VLWHV LV�GLIILFXOW �+RRYHU���������%XLOGLQJ�WUXVWLQJ�UHODWLRQVKLSV�EHWZHHQ�H[SHUWV�DQG�

FLWL]HQV�PD\�EH�D�NH\�WR�HQKDQFLQJ�ULVN�FRPPXQLFDWLRQ��&ROOH\�HW�DO���������+RRYHU��������

7XOHU�HW�DO����������7XOHU�HW�DO�������� DUJXHV�WKDW�ULVN�FRPPXQLFDWLRQ�VKRXOG�UHO\�RQ�D�

GHOLEHUDWLYH�SURFHVV��'HOLEHUDWLYH�SURFHVVHV�VKRXOG�FRQVLGHU�ZKLFK�ULVN�WR�IRFXV�RQ��KRZ�WR�

FRPSDUH�DQG�IUDPH�ULVN��DQG�KRZ�WR�GHWHUPLQH�ZKDW�FRQVWLWXWHV�FUHGLEOH�FKDQQHOV�RI�

FRPPXQLFDWLRQ��$�SURFHVV�WKDW�LV�YLHZHG�DV�XQIDLU�RU�LOOHJLWLPDWH�PD\�UHVXOW�LQ�UHOXFWDQFH�WR�

IROORZ�ULVN�FRPPXQLFDWLRQ�PHVVDJHV� ,Q�WKH�6LOYHU�9DOOH\��UHFHQW�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�

ZHUH�GHYHORSHG�WKURXJK�D�PRUH�GHOLEHUDWLYH�SURFHVV�WKDQ�LQ�WKH�SDVW��)RU�LQVWDQFH��WKH�'LVWULFW�

KDV�DOVR�IRFXVHG�RQ�KRVWLQJ�HGXFDWLRQDO�HYHQWV�DQG�ZRUNVKRSV�WR�LPSURYH�DZDUHQHVV�DQG�SXEOLF�

EX\�LQ��

7KH�VXUYH\�UHVXOWV�HOXFLGDWH VHYHUDO�EDUULHUV�DQG�RSSRUWXQLWLHV�IRU�IXWXUH�ULVN�

FRPPXQLFDWLRQ��'HVSLWH�HIIRUWV�WR�LPSURYH�DZDUHQHVV�WKURXJK�PHHWLQJV�DQG�HYHQWV��IHZ�VXUYH\�

UHVSRQGHQWV�UHSRUWHG�DWWHQGLQJ�HYHQWV�RU�PHHWLQJV�UHODWHG�WR�3E FRQWDPLQDWLRQ�LQ�WKH�SDVW�\HDU��

7KLV�JDS�VXJJHVWV�DQ�RSSRUWXQLW\�WR�FRQWLQXH�WR�H[SDQG�DZDUHQHVV��/RZ�OHYHOV�RI�VHOI�UHSRUWHG�

PHHWLQJ�DWWHQGDQFH��PRGHUDWH�OHYHOV�RI�DJUHHPHQW�DERXW�IHHOLQJ�PRUH�LQIRUPHG�DERXW�3E

FRQWDPLQDWLRQ WKDQ�RWKHUV��DQG�WKH�����RI�UHVSRQGHQWV�ZKR�UHSRUWHG�WKDW�QRW NQRZLQJ�WKHLU�OHYHO�

RI�KHDOWK�ULVN�VXJJHVWV�WKDW�RSSRUWXQLWLHV�UHPDLQ�WR�HQJDJH�UHVLGHQFH�WKURXJK�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV�PRUH�IXOO\��)XWXUH�HGXFDWLRQ�PLJKW�DOVR�IRFXV�RQ�VKDULQJ�LQIRUPDWLRQ�

DERXW�KRZ�WKH�UDQJH�RI�QHJDWLYH�KHDOWK�FRQVHTXHQFHV�DVVRFLDWHG�ZLWK�3E��IRU LQVWDQFH��LWV�

FRQQHFWLRQ�WR�QRQ�FRPPXQLFDEOH�GLVHDVHV�VXFK�DV�GLDEHWHV�DQG�FDUGLRYDVFXODU�GLVHDVH��

7KH�QHZ�KHDOWK�ULVN�PHVVDJHV�DUH�WDLORUHG�LQ�ZD\V�WKDW�KLJKOLJKW�WKH�KHDOWK�WKUHDWV�IRU�3E

FRQWDPLQDWLRQ�DQG�DUH�DOVR�PRUH�DHVWKHWLFDOO\�SOHDVLQJ��6LJQV�LQFOXGH�SRVLWLYH�PHVVDJHV�DERXW�

WKH�FRPPXQLW\�DQG�RU�UHFUHDWLRQ�VLWHV�ZKHUH�WKH\�DUH�SRVWHG��7KH�QHZ�VLJQV�DUH�LQWHQGHG�WR�

LQFUHDVH�SHUFHLYHG�HIILFDF\�E\�SURYLGLQJ�SRUWDEOH�KDQGZDVKLQJ�VWDWLRQV�DW�VHYHUDO�SXEOLF�DFFHVV�

SRLQWV��$V�WKH�YLVLELOLW\�RI�KHDOWK�ULVN�GHFUHDVHV��LW�EHFRPHV�PRUH�GLIILFXOW�WR�FRPPXQLFDWH�WKH�

VHYHULW\�RI�KHDOWK�ULVN��'H�'RPLQLFLV�HW�DO����������7KH�(330�GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�

WDUJHWLQJ�DQ�DSSURSULDWH�EDODQFH�EHWZHHQ�LQFUHDVLQJ�WKH�SHUFHLYHG�WKUHDW�DQG�WKH�SHUFHLYHG VHOI�

HIILFDF\� +RZHYHU��LI�D�SHUVRQ¶V�SHUFHLYHG�WKUHDW�LV�QRW�HOHYDWHG��WKH\�DUH�XQOLNHO\�WR�FKDQJH�

WKHLU�EHKDYLRU��:LWWH���������*LYHQ�WKH�VPDOO�SRVVLELOLW\�RI�D�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�
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HIIHFWV�LGHQWLILHG�WKURXJK�WKH�FRPPXQLW\�VXUYH\�DQG�DQ�LQIOX[�RI�WRXULVWV�LQ�WKH�6LOYHU�9DOOH\��

IXWXUH�VLJQDJH�FRXOG�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�QHJDWLYH�KHDOWK�FRQVHTXHQFHV�RI�H[SRVXUH�WR�

3E FRQWDPLQDWLRQ�DQG�RU�H[SOLFLWO\�UHSRUW�VFLHQWLILF�HYLGHQFH�DERXW�WKH�QHJDWLYH�KHDOWK�HIIHFWV�RI�

HYHQ�ORZ�OHYHOV�RI�H[SRVXUH�WR�3E��

&RQFOXVLRQ

7KLV�FDVH�H[DPLQDWLRQ�HQFRXUDJHV�D�FULWLFDO�DQDO\VLV�RI�IXWXUH�ULVN�FRPPXQLFDWLRQ�

FKDOOHQJHV�DQG�RSSRUWXQLWLHV�DW�6XSHUIXQG�VLWHV��5HFHQW�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�KDYH�

FDUHIXOO\�LQFOXGHG�LQSXW�IURP�FRPPXQLW\�JURXSV�LQ�WKH�6LOYHU�9DOOH\� 7KH�ULVN�FRPPXQLFDWLRQ�

VWUDWHJLHV�KDYH�LQFUHDVHG�WKH�YLVLELOLW\�RI�WKH�ULVN�DW�D�WLPH�ZKHQ�YLVXDO�HYLGHQFH�RI�

FRQWDPLQDWLRQ�LV�IDGLQJ��,Q�DGGLWLRQ��QHZ�VWUDWHJLHV�LQFUHDVH�WKH�DFFHVVLELOLW\�RI�LQIRUPDWLRQ�DQG�

PD\�OHDG�WR�KLJKHU�OHYHOV�RI�SHUFHLYHG�VHOI�HIILFDF\��7KHVH�HIIRUWV�DUH�LPSRUWDQW�DQG�

FRPSOHPHQWDU\�WR�WKH�RQJRLQJ�HIIRUWV�WR�LPSOHPHQW�DGGLWLRQDO�SULPDU\�SUHYHQWLRQ�PHDVXUHV�DW�

WKH�VLWH��+HDOWK�ULVN�PHVVDJLQJ�PD\�EH�LPSURYHG�E\�KLJKOLJKWLQJ�WKH�QHJDWLYH�KHDOWK�

FRQVHTXHQFHV�RI�3E FRQWDPLQDWLRQ�ZLWK�VFLHQWLILF�HYLGHQFH�RI�WKH�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�

HYHQ�ORZ�OHYHOV�RI�H[SRVXUH��/HVVRQV�OHDUQHG�IURP�WKLV�FDVH�FRXOG�EH�XVHG�LQ�RWKHU�FRPPXQLWLHV�

ZLWK�KLVWRULF�FRQWDPLQDWLRQ�LVVXHV�ZKHUH�VHFRQGDU\�KHDOWK�SURWHFWLYH�EHKDYLRUV�DUH�EHLQJ�

SURPRWHG��

&DVH�6WXG\�4XHVWLRQV

���:KDW�DUH�WZR�GLPHQVLRQV�RI�SHUFHLYHG�ULVN�DQG�ZKDW�LPSOLFDWLRQV�GR�WKH\�KDYH�IRU�ULVN�

FRPPXQLFDWLRQ"

���+RZ�DUH�SULPDU\�DQG�VHFRQGDU\�SUHYHQWLRQ�RI�3E FRQWDPLQDWLRQ�GHILQHG"�:KLFK�LV�SULRULWL]HG�

DW 6XSHUIXQG�VLWHV��DQG�ZK\"�

���'HVFULEH�WKH�WZR�DSSUDLVDO�SURFHVVHV�WKDW�DIIHFW�ZKHWKHU�D�KHDOWK�ULVN�PHVVDJH�ZLOO�OHDG�WR�

EHKDYLRU�FKDQJH�DFFRUGLQJ�WR�WKH�([WHQGHG�3DUDOOHO�3URFHVV�0RGHO��

���:KDW�LV�WKH�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�HIIHFW"�+RZ�FDQ�LW�FUHDWH�EDUULHUV�WR�HIIHFWLYH�ULVN�

FRPPXQLFDWLRQ�LQ�WKH�6LOYHU�9DOOH\"�+RZ�FRXOG�ULVN�FRPPXQLFDWLRQ�VWUDWHJLHV�LQ�WKH�6LOYHU�

9DOOH\�KHOS�WR�PLQLPL]H�ULVN�SHUFHSWLRQ�QRUPDOL]DWLRQ�HIIHFWV"

���5HIOHFW�RQ�WLPHV�WKDW�\RX�KDYH�EHHQ�H[SRVHG�WR�ULVN�FRPPXQLFDWLRQ��:KLFK�DVSHFWV�RI�WKH�

PHVVDJH�RU�VWUDWHJ\�UHVRQDWHG�ZLWK�\RX"�'LG�DQ\�DVSHFWV�EDFNILUH�DQG�PDNH�\RX�IHHO�GHIHQVLYH�

RU�XQLQWHUHVWHG"�:KDW�DVSHFWV�RI�\RXU�EDFNJURXQG�GR�\RX�WKLQN�LQIOXHQFHG�KRZ�\RX�UHDFWHG�WR�

WKDW�FRPPXQLFDWLRQ"�
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/LWHUDWXUH�&LWHG

$GHROD��)��2����������6RFLRORJ\�RI�KD]DUGRXV�ZDVWHV��GLVDVWHUV��DQG�ULVN��,Q�+D]DUGRXV�:DVWHV��

,QGXVWULDO�'LVDVWHUV��DQG�(QYLURQPHQWDO�+HDOWK�5LVNV ��±�����6SULQJHU�

$LNHQ��.��*����������³�1RW�/RQJ�$JR�D�6PRNLQJ�&KLPQH\�:DV�D�6LJQ�RI�3URVSHULW\´��&RUSRUDWH�

DQG�&RPPXQLW\�5HVSRQVH�WR�3ROOXWLRQ�DW�WKH�%XQNHU�+LOO�6PHOWHU�LQ�.HOORJJ��,GDKR��

(QYLURQPHQWDO�+LVWRU\�5HYLHZ�����������±���

$YHQ��7���	�5HQQ��2����������2Q�ULVN�GHILQHG�DV�DQ�HYHQW�ZKHUH�WKH�RXWFRPH�LV�XQFHUWDLQ��

-RXUQDO�RI�5LVN�5HVHDUFK����������±����

%DQGXUD��$����������6HOI�HIILFDF\��7RZDUG�D�XQLI\LQJ�WKHRU\�RI�EHKDYLRUDO�FKDQJH��

3V\FKRORJLFDO�5HYLHZ�������������

%HQVRQ��(���������-XQH������$�GDQJHURXV�FRFNWDLO�WKUHDWHQV�WKH�JHP�RI�1RUWK�,GDKR��+LJK�

&RXQWU\�1HZV��KWWSV���ZZZ�KFQ�RUJ�LVVXHV�������SROOXWLRQ�D�GDQJHURXV�FRFNWDLO�

WKUHDWHQV�WKH�JHP�RI�QRUWK�LGDKR

%HWWV� .��6����������&'&�XSGDWHV�JXLGHOLQHV�IRU�FKLOGUHQ¶V�OHDG�H[SRVXUH��1DWLRQDO�,QVWLWXWH�RI�

(QYLURQPHQWDO�+HDOWK�6FLHQFHV�

&DQILHOG��5��/���+HQGHUVRQ��&��5���&RU\�6OHFKWD��'��$���&R[��&���-XVNR��7��$���	�/DQSKHDU��%��3��

��������,QWHOOHFWXDO�LPSDLUPHQW�LQ�FKLOGUHQ�ZLWK�EORRG�OHDG�FRQFHQWUDWLRQV�EHORZ����

PLFURJ�SHU�GHFLOLWHU��7KH�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH���������������±������

&ROOH\��6��.���.DQH��3��.��0���	�0DF'RQDOG�*LEVRQ��-����������5LVN�FRPPXQLFDWLRQ�DQG�IDFWRUV�

LQIOXHQFLQJ�SULYDWH�ZHOO�WHVWLQJ�EHKDYLRU��$�V\VWHPDWLF�VFRSLQJ�UHYLHZ��,QWHUQDWLRQDO�

-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK����������������

&RRSHU��&��0���/DQJPDQ��-���6DUDWKFKDQGUD��'���9DOOD��&���	�:DUGURSSHU��&���IRUWKFRPLQJ���

5LVN�SHUFHSWLRQ��EHKDYLRUDO�LQWHQWLRQV��DQG�OHDG�FRQWDPLQDWLRQ�LQ�PLQLQJ�LPSDFWHG�

FRPPXQLWLHV�
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'H�'RPLQLFLV��6���)RUQDUD��)���&DQFHOOLHUL��8��*���7ZLJJHU�5RVV��&���	�%RQDLXWR��0����������:H�

DUH�DW�ULVN��DQG�VR�ZKDW"�3ODFH�DWWDFKPHQW��HQYLURQPHQWDO�ULVN�SHUFHSWLRQV�DQG�

SUHYHQWLYH�FRSLQJ�EHKDYLRXUV��-RXUQDO�RI�(QYLURQPHQWDO�3V\FKRORJ\��������±���

'LOOPDQ��'��$����������0DLO�DQG�,QWHUQHW�VXUYH\V��7KH�WDLORUHG�GHVLJQ�PHWKRG±�����8SGDWH�

ZLWK�QHZ�,QWHUQHW��YLVXDO��DQG�PL[HG�PRGH�JXLGH��-RKQ�:LOH\�	�6RQV�

(OLDV��5��:���	�*XOVRQ��%����������2YHUYLHZ�RI�OHDG�UHPHGLDWLRQ�HIIHFWLYHQHVV��6FLHQFH�RI�WKH�

7RWDO�(QYLURQPHQW�������±�����±���

(3$����������,QWHULP�5HFRUG�RI�'HFLVLRQ��8SSHU�%DVLQ�RI�WKH�&RHXU�G¶$OHQH�5LYHU��%XQNHU�+LOO�

0LQLQJ�DQG�0HWDOOXUJLFDO�&RPSOH[�6XSHUIXQG�6LWH�

)ULHGPDQ��'��%���7RXPH\��&���3RUWHU��'��(���+RQJ��-���6FRWW��*��,���	�/HDG��-��5����������

&RPPXQLFDWLQJ�ZLWK�WKH�SXEOLF�DERXW�HQYLURQPHQWDO�KHDOWK�ULVNV��$�FRPPXQLW\�

HQJDJHG�DSSURDFK�WR�GLDORJXH�DERXW�PHWDO�VSHFLDWLRQ�DQG�WR[LFLW\��(QYLURQPHQW�

,QWHUQDWLRQDO��������

*ODQ]��.����������+HDOWK�EHKDYLRU��7KHRU\��UHVHDUFK��DQG�SUDFWLFH��-RKQ�:LOH\�	�6RQV�

+DUFOHURGH��0��$���/DO��3���9HGZDQ��1���:ROGH��%���	�0LOOHU��0��(����������(YDOXDWLRQ�RI�WKH�

UROH�RI�ULVN�SHUFHSWLRQ�LQ�VWDNHKROGHU�HQJDJHPHQW�WR�SUHYHQW�OHDG�H[SRVXUH�LQ�DQ�XUEDQ�

VHWWLQJ��-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW����������±�����

+RRYHU��$��*����������6HQVHPDNLQJ��VWDNHKROGHU�GLVFRUG� DQG�ORQJ�WHUP�ULVN�FRPPXQLFDWLRQ�DW�D�

86�6XSHUIXQG�VLWH��5HYLHZV�RQ�(QYLURQPHQWDO�+HDOWK������±�������±����

,'(4����������&RHXU�G¶$OHQH�%DVLQ�5HFUHDWLRQDO�6LWHV�6WUDWHJ\��%XQNHU�+LOO�0LQLQJ�DQG�

0HWDOOXUJLFDO�&RPSOH[�6XSHUIXQG�6LWH��,GDKR�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\��

KWWS���ZZZ�GHT�LGDKR�JRY�PHGLD����������FGD�UHFUHDWLRQ�VWUDWHJ\������SGI

,QVWLWXWH�IRU�+HDOWK�0HWULFV�DQG�(YDOXDWLRQ���Q�G����&RXQW\�3URILOH��6KRVKRQH�&RXQW\��,GDKR��

8QLYHUVLW\�RI�:DVKLQJWRQ��5HWULHYHG�-XO\����������IURP�

KWWS���ZZZ�KHDOWKGDWD�RUJ�VLWHV�GHIDXOW�ILOHV�ILOHV�FRXQW\BSURILOHV�86������&RXQW\B5HS

RUWB6KRVKRQHB&RXQW\B,GDKR�SGI



���

-DLVKDQNDU��0���7VHWHQ��7���$QEDODJDQ��1���0DWKHZ��%��%���	�%HHUHJRZGD��.��1����������

7R[LFLW\��PHFKDQLVP�DQG�KHDOWK�HIIHFWV�RI�VRPH�KHDY\�PHWDOV��,QWHUGLVFLSOLQDU\�

7R[LFRORJ\����������±����

-DQPDLPRRO��3���	�:DWDQDEH��7����������(YDOXDWLQJ�GHWHUPLQDQWV�RI�HQYLURQPHQWDO�ULVN�

SHUFHSWLRQ�IRU�ULVN�PDQDJHPHQW�LQ�FRQWDPLQDWHG�VLWHV��,QWHUQDWLRQDO�-RXUQDO�RI�

(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK�������������±�����

.HJOHU��0��&���	�0DOFRH��/��+����������5HVXOWV�IURP�D�OD\�KHDOWK�DGYLVRU�LQWHUYHQWLRQ�WR�SUHYHQW�

OHDG�SRLVRQLQJ�DPRQJ�UXUDO�1DWLYH�$PHULFDQ�&KLOGUHQ��$PHULFDQ -RXUQDO�RI�3XEOLF�

+HDOWK��������������±������

.OHPLFN��+���0DVRQ��+���	�6XOOLYDQ��.����������6XSHUIXQG�FOHDQXSV�DQG�FKLOGUHQ¶V�OHDG�

H[SRVXUH��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������������

/XtV��6���/LPD��0��/���5RVHWD�3DOPD��&���3LQKR��/���0DUWLQV��)��&���	�%HWkPLR�'H�$OPHLGD��$��

��������,V�LW�DOO�DERXW�DZDUHQHVV"�7KH�QRUPDOL]DWLRQ�RI�FRDVWDO�ULVN��-RXUQDO�RI�5LVN�

5HVHDUFK���±����

/XtV��6���9DXFODLU��&��0���	�/LPD��0��/����������5DLVLQJ�DZDUHQHVV�RI�FOLPDWH�FKDQJH�FDXVHV"�

&URVV�QDWLRQDO�HYLGHQFH�IRU�WKH�QRUPDOL]DWLRQ�RI�VRFLHWDO�ULVN SHUFHSWLRQ�RI�FOLPDWH�

FKDQJH��(QYLURQPHQWDO�6FLHQFH�	�3ROLF\��������±����

0F*HH��7��.����������3ULYDWH�UHVSRQVHV�DQG�LQGLYLGXDO�DFWLRQ��&RPPXQLW\�UHVSRQVHV�WR�FKURQLF�

HQYLURQPHQWDO�OHDG�FRQWDPLQDWLRQ��(QYLURQPHQW�DQG�%HKDYLRU�����������±���

0L[��0��&����������/HDGHG��7KH�3RLVRQLQJ�RI�,GDKR¶V�6LOYHU�9DOOH\��2UHJRQ�6WDWH�8QLYHUVLW\�

3UHVV�

0XOOHU��&���6DPSVRQ��5��-���	�:LQWHU��$��6����������(QYLURQPHQWDO�LQHTXDOLW\��7KH�VRFLDO�FDXVHV�

DQG�FRQVHTXHQFHV�RI�OHDG�H[SRVXUH��$QQXDO�5HYLHZ�RI�6RFLRORJ\���������±����

1HHGOHPDQ��+��/����������+XPDQ�/HDG�([SRVXUH��&5&�3UHVV�

15&����������6XSHUIXQG�DQG�PLQLQJ�PHJDVLWHV��/HVVRQV�IURP�WKH�&RHXU�G¶$OHQH�5LYHU�%DVLQ

>1DWLRQDO�5HVHDUFK�&RXQFLO@��1DWLRQDO�$FDGHPLHV�3UHVV�



���

3DQKDQGOH +HDOWK�'LVWULFW����������/HDG�OHYHOV�FRQWLQXH�WR�GHFUHDVH�LQ�6LOYHU�9DOOH\��

KWWS���SDQKDQGOHKHDOWKGLVWULFW�RUJ�ZS�FRQWHQW�XSORDGV���������%ORRG�/HDG�/HYHOV�SGI

5HVWRUDWLRQ�3DUWQHUVKLS����������&RHXU�G¶$OHQH�%DVLQ�5HVWRUDWLRQ�3DUWQHUVKLS��(,6�$OWHUQDWLYH�

�� �SS���±�����7KH�&RHXU�G¶$OHQH�%DVLQ�1DWXUDO�5HVRXUFH�7UXVWHHV��

KWWSV���ZZZ�UHVWRUDWLRQSDUWQHUVKLS�RUJ�SGI�&RHXU���G
$OHQH���%DVLQ���5HVWRUDWLRQ

���3ODQ���0D\��������SGI

5RVHQ��-����������$�FULWLFDO�HYDOXDWLRQ�RI�SXEOLF�KHDOWK�SURJUDPV�DW�WKH�%XQNHU�+LOO�6XSHUIXQG�

VLWH��6FLHQFH�RI�7KH�7RWDO�(QYLURQPHQW�������±������±����

6FKXO]��$���	�1RUWKULGJH��0��(����������6RFLDO�GHWHUPLQDQWV�RI�KHDOWK��,PSOLFDWLRQV�IRU�

HQYLURQPHQWDO�KHDOWK�SURPRWLRQ��+HDOWK�(GXFDWLRQ�	�%HKDYLRU������������±����

6SDOLQJHU��6��0���YRQ�%UDXQ��0��&���3HWURV\DQ��9���	�YRQ�/LQGHUQ��,��+����������1RUWKHUQ�,GDKR�

KRXVH�GXVW�DQG�VRLO�OHDG�OHYHOV�FRPSDUHG�WR�WKH�%XQNHU�+LOO�6XSHUIXQG�VLWH��

(QYLURQPHQWDO�0RQLWRULQJ�DQG�$VVHVVPHQW�������±�������

7XOHU��'��6���:HEOHU��7���	�)LQVRQ��5����������&RPSHWLQJ�SHUVSHFWLYHV�RQ�SXEOLF�LQYROYHPHQW��

3ODQQLQJ�IRU�ULVN�FKDUDFWHUL]DWLRQ�DQG�ULVN�FRPPXQLFDWLRQ�DERXW�UDGLRORJLFDO�

FRQWDPLQDWLRQ�IURP�D�QDWLRQDO�ODERUDWRU\��+HDOWK��5LVN�	�6RFLHW\�����������±�����

86�(3$����������3URWHFWLQJ�&KLOGUHQ�IURP�/HDG�([SRVXUHV �(3$�3XEOLFDWLRQ�����.��������

KWWSV���ZZZ�HSD�JRY�VLWHV�SURGXFWLRQ�ILOHV������

���GRFXPHQWV�OHDGSUHYHQWLRQERRNOHW�����Y��BZHE�SGI

86(3$����������6XSHUIXQG��KWWSV���ZZZ�HSD�JRY�VXSHUIXQG

YDQ�%XXUHQ��6���	�*URRWKXLV�2XGVKRRUQ��.����������PLFH��0XOWLYDULDWH�,PSXWDWLRQ�E\�&KDLQHG�

(TXDWLRQV�LQ�5��-RXUQDO�RI�6WDWLVWLFDO�6RIWZDUH����������±����

YRQ�/LQGHUQ��,���6SDOLQJHU��6���3HWUR\VDQ��9���	�YRQ�%UDXQ��0����������$VVHVVLQJ�UHPHGLDO�

HIIHFWLYHQHVV�WKURXJK�WKH�EORRG�OHDG��6RLO�GXVW�OHDG�UHODWLRQVKLS�DW�WKH�%XQNHU�+LOO�

6XSHUIXQG�6LWH�LQ�WKH�6LOYHU�9DOOH\�RI�,GDKR��6FLHQFH�RI�WKH�7RWDO�(QYLURQPHQW�������±

�������±����
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YRQ�/LQGHUQ��,���6SDOLQJHU��6���6WLIHOPDQ��0��/���6WDQHN��/��:���	�%DUWUHP��&����������(VWLPDWLQJ�

FKLOGUHQ¶V�VRLO�GXVW�LQJHVWLRQ�UDWHV�WKURXJK�UHWURVSHFWLYH�DQDO\VHV�RI�EORRG�OHDG�

ELRPRQLWRULQJ�IURP�WKH�%XQNHU�+LOO�6XSHUIXQG�6LWH�LQ�,GDKR��(QYLURQPHQWDO�+HDOWK�

3HUVSHFWLYHV���������������

9RUYRODNRV��7���$UVHQLRX��6���	�6DPDNRXUL��0����������7KHUH�LV�QR�VDIH�WKUHVKROG�IRU�OHDG�

H[SRVXUH��$�OLWHUDWXUH�UHYLHZ��3V\FKLDWULNL������������±����

:HLQVWHLQ��1��'����������0LVOHDGLQJ�WHVWV�RI�KHDOWK�EHKDYLRU�WKHRULHV��$QQDOV�RI�%HKDYLRUDO�

0HGLFLQH����������±���

:KLWHKHDG��/��6���	�%XFKDQDQ��6��'����������&KLOGKRRG�OHDG�SRLVRQLQJ��$�SHUSHWXDO�

HQYLURQPHQWDO�MXVWLFH�LVVXH"�-RXUQDO�RI�3XEOLF�+HDOWK�0DQDJHPHQW�DQG�3UDFWLFH��

-3+03�����6XSSO����/HDG�3RLVRQLQJ�3UHYHQWLRQ��6���±6�����

:+2���Q�G����*HQHUDO�LQIRUPDWLRQ�RQ�ULVN�FRPPXQLFDWLRQ��:RUOG�+HDOWK�2UJDQL]DWLRQ��

5HWULHYHG�2FWREHU����������IURP�KWWSV���ZZZ�ZKR�LQW�ULVN�

FRPPXQLFDWLRQ�EDFNJURXQG�HQ�

:LOVRQ��0��$���<RXQJ��$��9���.QDSS��%��'���+RRYHU��'��5���	�6ZHQVRQ��+��.����������

*HRFKHPLVWU\�RI�DOOXYLDO�VRLOV�FRPSRVHG�RI�PHWDO�HQULFKHG�VHGLPHQWV��PDLQ�VWHP�RI�WKH�

&RHXU�G¶$OHQH�5LYHU��,GDKR��6RLO�6FLHQFH�6RFLHW\�RI�$PHULFD�-RXUQDO�������������±

�����

:LWWH��.����������3XWWLQJ�WKH�IHDU�EDFN�LQWR�IHDU�DSSHDOV��7KH�H[WHQGHG�SDUDOOHO�SURFHVV�PRGHO��

&RPPXQLFDWLRQV�0RQRJUDSKV������������±����

:LWWH��.����������(IIHFWLYH�KHDOWK�ULVN�PHVVDJHV��$�VWHS�E\�VWHS�JXLGH��6DJH�3XEOLFDWLRQV�

:ROGH��%���/DO��3���+DUFOHURGH��0���	�5RVVL��$����������&RPSDUDWLYH�RSWLPLVP��UHODWLYH�ULVN�

SHUFHSWLRQ�DQG�EHKDYLRUDO�UHVSRQVH�WR�OHDG�H[SRVXUH��(QYLURQPHQWDO�0DQDJHPHQW��

����������±�����
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7DEOHV

7DEOH���� 6XUYH\�GHPRJUDSKLF�SURILOH

&KDUDFWHULVWLF
0HDQ��6'�
���)UHT�

$JH��\HDUV��0�>6'@� �����������
5HVLGHQF\ LQ�6LOYHU�9DOOH\��\HDUV��0>6'@� �����������

6KRUW�WHUP��������RI�OLIH ��������
0HGLXP�WHUP���������� ��������
/RQJ�WHUP����������� ���������

*HQGHU����>)UHT@�
)HPDOH ���������
0DOH ���������
3UHIHU�QRW�WR�VD\ ��������

5DFH�(WKQLFLW\����>)UHT@�
:KLWH �����������
1R�5HVSRQVH ����������
$OO�RWKHUV ���������

+LJKHVW�HGXFDWLRQ����>)UHT@�
$GYDQFHG�GHJUHH����������������������� ���������
&ROOHJH�GHJUHH�� ����������
6RPH�FROOHJH�EXW�QR�GHJUHH�������������������������������������������������������
+LJK�VFKRRO�JUDGXDWH� ����������
/HVV�WKDQ�KLJK�VFKRRO�GHJUHH����������������������������������������������������

2FFXSDWLRQDO�VWDWXV����>)UHT@�
5HWLUHG �����������
:RUNLQJ�IXOO�WLPH���������������������������������� �����������
+RPHPDNHU ���������
:RUNLQJ�SDUW�WLPH����������������������������������� ���������
'LVDEOHG�0HGLFDO�/HDYH ��������
6WXGHQW���������������� ��������
8QHPSOR\HG������������������������������������������� ��������
1R�5HVSRQVH ��������

$SSUR[LPDWH�KRXVHKROG�LQFRPH����>)UHT@�
/HVV�WKDQ���������� ����������
��������WR��������� ����������
��������WR��������� ����������
��������WR��������� ���������
���������RU�PRUH��� ���������
1R�5HVSRQVH ��������

)DPLO\�LQ�PLQLQJ����>)UHT@�
1R �����������
<HV �����������
1RW�VXUH ��������

1RWH��µ1R�UHVSRQVH¶�DQG�³SUHIHU�QRW�WR�DQVZHU´�FDWHJRULHV�H[FOXGHG�IRU�FKDUDFWHULVWLFV�ZKHQ�OHVV�
WKDQ���
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)LJXUHV

)LJXUH���� 6LPSOLILHG ([WHQGHG�3DUDOOHO�3URFHVV�0RGHO GHFLVLRQ�WUHH �:LWWH���������%HKDYLRU�
FKDQJH�LV�OLNHO\�XQGHU�FRQGLWLRQV�RI�KLJK�DSSUDLVDO�IRU�ERWK�SHUFHLYHG�ULVN�DQG�HIILFDF\�

5LVN�&RPPXQLFDWLRQ�
0HVVDJH

H�J���³:DVK�\RXU�KDQGV�WR�
DYRLG�H[SRVXUH�WR�OHDG

FRQWDPLQDWLRQ´

(IILFDF\�$SSUDLVDO
�3HUFHLYHG�6HOI�(IILFDF\���

5HVSRQVH�(IILFDF\�

)HDU

5LVN $SSUDLVDO
�3HUFHLYHG�6XVFHSWLELOLW\���

6HYHULW\�

5HMHFW�0HVVDJH

%HKDYLRU�
&KDQJH

+LJK+LJK

/
RZ

/
RZ
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)LJXUH���� 6KRVKRQH�&RXQW\�ORFDWLRQ��7KH�6LOYHU�9DOOH\�KLVWRULF�PLQLQJ�GLVWULFW�LV�ORFDWHG�ZLWKLQ�
6KRVKRQH�&RXQW\��7KH�6SRNDQH�5LYHU�:DWHUVKHG�GUDLQV�LQWR�WKH�6WDWH�RI�:DVKLQJWRQ�

6WXG\�/RFDWLRQ
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)LJXUH���� ([DPSOH�RI�DQ�LQLWLDO�VLJQ�XVHG�LQ�WKH�6LOYHU�9DOOH\��7KH�VLJQ�FOHDUO\�FRPPXQLFDWHV�
WKDW�WKHUH�LV�D�ULVN�
6RXUFH��3DQKDQGOH�+HDOWK�'LVWULFW

)LJXUH���� $Q�H[DPSOH�RI�ROG VLJQDJH�XVHG�LQ�WKH�6LOYHU�9DOOH\� 7KH�VLJQV�ZHUH�GLIILFXOW�WR�VHH�
DQG�GLG�QRW�SURYLGH�FRQWH[W�DERXW�ZK\�WKH�DUHD�LV�FRQWDPLQDWHG�
6RXUFH��3DQKDQGOH�+HDOWK�'LVWULFW
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)LJXUH���� $Q�H[DPSOH�RI�QHZ�VLJQDJH�LQ�WKH�6LOYHU�9DOOH\� 7KH�VLJQ�LV�SRVWHG�DW�D�SRSXODU�
UHFUHDWLRQ�VLWH�WKDW�LV�RIWHQ�FRQWDPLQDWHG�ZLWK�VHGLPHQWV�FRQWDLQLQJ�OHDG��$�WHPSRUDU\�
KDQGZDVKLQJ�VWDWLRQ�ZDV�SODFHG�QH[W�WR�WKH�VLJQ�WR�HQFRXUDJH�SHRSOH�WR�ULQVH�SRVVLEOH�
FRQWDPLQDWLRQ�RII�WKHLU�KDQGV�
6RXUFH��3DQKDQGOH�+HDOWK�'LVWULFW

)LJXUH���� ([DPSOH�RI�D�QHZ�WDLORUHG�VLJQ��7KH�EULJKW�FRORUV�DQG�H\H�FDWFKLQJ�LPDJH�PD\�GUDZ�
DWWHQWLRQ�WR�VLJQV�
6RXUFH��3DQKDQGOH�+HDOWK�'LVWULFW
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)LJXUH���� 6HOI�UHSRUWHG�SDUWLFLSDWLRQ�LQ�UHFUHDWLRQ�DQG�RXWGRRU�DFWLYLWLHV�DQG�DFWLRQV�UHODWHG�WR�
OHDG�FRQWDPLQDWLRQ�

�

��

���

���

���

3DUWLFLSDWHG�LQ�RXWGRRU
ZRUN�RU�UHFUHDWLRQ

DFWLYLWLHV"

7KRXJKW�DERXW�OHDG
FRQWDPLQDWLRQ"

5HDG�RU�KHDUG�DERXW
OHDG�FRQWDPLQDWLRQ"

$WWHQGHG�D�SXEOLF
PHHWLQJ�RU�HYHQW�DERXW
OHDG�FRQWDPLQDWLRQ"

&RQVLGHU�\RXU�DFWLYLWLHV�LQ�\RX�ORFDO�DUHD�RYHU�WKH�SDVW����
PRQWKV��+RZ�RIWHQ�KDYH�\RX�

1HYHU 5DUHO\ 6RPHWLPHV 2IWHQ 9HU\�2IWHQ
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)LJXUH���� D	E /HYHO�RI�SHUFHLYHG�ORQJ�WHUP�DQG�LPPHGLDWH�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�OHDG�
FRQWDPLQDWLRQ�LQ�WKH�6LOYHU�9DOOH\��$ERXW�����RI�UHVSRQGHQWV�UHSRUWHG�WKDW�WKH\�³GLG�QRW�NQRZ�´�
DQG�DUH�QRW�LQFOXGHG�LQ�WKLV�ILJXUH�

1RWH� 7KHUH�ZDV�D�VLJQLILFDQW GLIIHUHQFH�EHWZHHQ�UHVSRQVHV�IRU�WKHVH�WZR�TXHVWLRQV��Ȥð �����
1 ���� �������S�����


�



���



���
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)LJXUH���� D�I�'LVWULEXWLRQ�RI�UHVSRQVHV�WR�VXUYH\�TXHVWLRQV�DFURVV�WKUHH�FDWHJRULHV�IRU�WKH�
5HVLGHQF\ YDULDEOH��ZKLFK�GLYLGHV�VXUYH\�UHVSRQGHQWV�LQWR�WKUHH�HTXDO�LQWHUYDO�FDWHJRULHV�E\�WKH�
SHUFHQW�RI�WKHLU�OLIH�WKH\�UHSRUWHG OLYLQJ�LQ�WKH�6LOYHU�9DOOH\�

1RWH� &KL�VTXDUH�WHVW�VWDWLVWLF��Ȥð��UHSRUWHG�ZLWK�HDFK�TXHVWLRQ��
S������

S������


S�������
)LJXUH�H�	�I�H[FOXGH�³GRHV�QRW�DSSO\´�UHVSRQVH�DQG�VXUYH\�TXHVWLRQV�DVNHG�UHVSRQGHQWV��
³&RQVLGHU�\RXU�UHFUHDWLRQDO�DQG�RXWGRRU�DFWLYLWLHV�LQ�\RXU�ORFDO�DUHD�RYHU�WKH�QH[W ���PRQWKV��
+RZ�OLNHO\�LV�LW�WKDW�\RX�ZLOO�´
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&KDSWHU����&RQFOXVLRQ�DQG�UHVHDUFK�UHIOHFWLRQ

,QWURGXFWLRQ

6WXG\LQJ�PRWLYDWLRQV�WR�XQGHUWDNH�KHDOWK�SURWHFWLYH�EHKDYLRUV�LQ�WKH�6LOYHU�9DOOH\�

LOOXVWUDWHG PDQ\�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU PHDVXULQJ�DQG�SURPRWLQJ�KHDOWK�SURWHFWLYH�

EHKDYLRUV�UHODWHG�WR�HQYLURQPHQWDO�KHDOWK�ULVNV� ,GHQWLI\LQJ�SULRULWLHV�DERXW�WKH�HQYLURQPHQW��

SXEOLF�KHDOWK��DQG�HFRQRPLF�GHYHORSPHQW�GHPRQVWUDWHG KRZ VWDNHKROGHUV�FROODERUDWH�WR�PDQDJH�

WKH�ULVNV SRVHG�E\�KHDY\�PHWDO�FRQWDPLQDQWV��0\�H[SHULHQFHV�VWXG\LQJ ULVN�SHUFHSWLRQV�

VWDNHKROGHU�LVVXH�IUDPLQJ��DQG�EHKDYLRUDO�LQWHQWLRQV LQIRUP�D�VHW�RI�OHVVRQV�OHDUQHG DERXW�

FRQGXFWLQJ�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�ZLWKLQ�JUDGXDWH�HGXFDWLRQ�

/HVVRQV�/HDUQHG�

,�LQFOXGH�WKUHH OHVVRQV�OHDUQHG�EDVHG�RQ�WKH�WKUHH�SULPDU\�SURMHFWV�RI�WKLV�GLVVHUWDWLRQ��

LQFOXGLQJ�WKH�6LOYHU�9DOOH\�VXUYH\�UHVHDUFK��&KDSWHUV���	�����WKH�4�PHWKRGRORJ\�VWXG\��&KDSWHU�

����DQG�WKH�FRPSDUDWLYH�K\GURVRFLDO�SDUWQHUVKLS�DQDO\VLV��&KDSWHU�����/HVVRQV�LQFOXGH� ����FR�

GHYHORS�D�SODQ�WR�DSSO\�UHVHDUFK�ILQGLQJV�SULRU�WR�EHJLQQLQJ�UHVHDUFK������XQGHUVWDQGLQJ�SULPDU\

LVVXH�IUDPHV�FDQ SURPRWH�FROODERUDWLRQ E\�KLJKOLJKWLQJ�DUHDV�RI�SRWHQWLDO�FRQIOLFW�����

FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�WHDFK�JUDGXDWH�VWXGHQWV�FULWLFDO�VNLOOV QHHGHG�WR�EULGJH�JDSV�

EHWZHHQ�VFLHQFH�DQG�SUDFWLFH�

/HVVRQ����'HYHORS�D�SODQ�WR�DSSO\�UHVHDUFK�ILQGLQJV�SULRU�WR�EHJLQQLQJ�UHVHDUFK�

:KHQ�WLPH�DQG�IXQGLQJ�DOORZ� UHVHDUFK�UHODWHG�WR TXHVWLRQV�DERXW�WKH�DVVRFLDWLRQV�

EHWZHHQ�SHUFHLYHG�ULVN�DQG�EHKDYLRUDO�LQWHQWLRQV�VKRXOG�EH�GHVLJQHG�ZLWK�VSHFLILF�ULVN�

FRPPXQLFDWLRQ�JRDOV�LQ�PLQG��0\�H[SHULHQFHV�ZRUNLQJ ZLWK�WKH�'LVWULFW�ZHUH�D�KXPEOLQJ�

LOOXVWUDWLRQ�RI�WKH�FKDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�GHYHORSLQJ�UHVHDUFK�WKDW�UHVSRQGV WR�

FRPPXQLW\�JRDOV��7KH�UHVHDUFK�ZDV�GHVLJQHG�DURXQG�D�FOHDU�QHHG�IRU�WKH�'LVWULFW� D�GHVLUH�WR�

EHWWHU�XQGHUVWDQG�FRPPXQLW\�DZDUHQHVV�DQG�ZLOOLQJQHVV�WR�XQGHUWDNH�KHDOWK�SURWHFWLYH�EHKDYLRUV�

7RJHWKHU��ZH�ZURWH�D�VPDOO�SLORW�JUDQW�WR�IXQG�WKH�SURMHFW�DQG�FRQVLGHUHG�WKH�LPSOLFDWLRQV�WKH�

UHVHDUFK�PLJKW�KDYH�RQ�ULVN�FRPPXQLFDWLRQ�DW�WKH�RQVHW�RI�WKH�SURMHFW��$WWHQGLQJ�PHHWLQJV��

RUJDQL]LQJ�HYHQWV��DQG�IUHTXHQW�WULSV�WR�WKH�6LOYHU�9DOOH\�KHOSHG�WR�LQWHJUDWH�P\�ILQGLQJV�ZLWK�ULVN�

FRPPXQLFDWLRQ�VWUDWHJLHV��+RZHYHU��GHVSLWH�P\�LQYROYHPHQW��,�RFFDVLRQDOO\�IRXQG�P\VHOI�FULWLFDO�

RI�WKH�LGHD�WKDW�P\�UHVXOWV�DGYDQFHG�FRPPXQLW\�JRDOV��,W�LV�SRVVLEOH�WKDW�PRUH�DWWHQWLRQ�WR�

GHOLYHUDEOHV�HDUO\�RQ�FRXOG�KDYH�KHOSHG�PH�WR�GHYHORS�D�PRUH�FRQFUHWH�SODQ�WR�FRQQHFW�WKH�

UHVHDUFK�ZLWK�ULVN�FRPPXQLFDWLRQ�LPSOLFDWLRQV��'LVVHPLQDWLQJ�UHVXOWV�IURP�SDUWLFLSDWRU\�UHVHDUFK�

LV�FKDOOHQJLQJ�\HW�FULWLFDO�WR�DYRLGLQJ�WKH�³KHOLFRSWHU�UHVHDUFKHU´�SKHQRPHQD�DQG�DYRLGLQJ�



���

FRPPXQLW\�UHVHDUFK�IDWLJXH��VHH��)OLFNHU�HW�DO����������3ODQQLQJ�LQ�HDUO\�VWDJHV�RI�UHVHDUFK�LV�D�

JRRG�VWUDWHJ\�IRU�FRQGXFWLQJ�PRUH�LPSDFWIXO�SDUWLFLSDWRU\�UHVHDUFK����

/HVVRQ��� 3ULPDU\�LVVXH�IUDPHV�LQFOXGH�YLHZV�WKDW EDODQFH�HFRQRPLF�GHYHORSPHQW�DQG SXEOLF�

KHDOWK�JRDOV

,Q�&KDSWHU��� , HYDOXDWHG�KRZ�VWDNHKROGHUV LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ�SULRULWL]H�

HQYLURQPHQWDO� HFRQRPLF� DQG�SXEOLF�KHDOWK�LVVXHV�DQG�HYDOXDWH�SULPDU\�LVVXH�IUDPHV� )LQGLQJV�

VXJJHVW�WKDW�VWDNHKROGHUV�EHOLHYH�WKHUH�LV�D�VWURQJ�FROODERUDWLYH�QHWZRUN�RI�SURIHVVLRQDOV�ZKR�

ZRUN�RQ�WKH�6XSHUIXQG�VLWH��7KH\�DOVR�XQGHUVWDQG�WKH�HFRQRPLF�LPSRUWDQFH RI�UHGXFLQJ�SROOXWLRQ�

LQ�DQG�DURXQG�/DNH�&RHXU�G¶$OHQH� $V�VWDNHKROGHUV LQYHVWLJDWH�QHZ�VROXWLRQV�WR�DGGUHVVLQJ ULVNV�

DVVRFLDWHG�ZLWK�PLQLQJ�FRQWDPLQDWLRQ� LW�LV�LPSRUWDQW�WKDW�SODQV FOHDUO\�GHILQH�OHDGHUVKLS�UROHV

WKURXJK�DFWLRQDEOH�SODQV��

3DUWLFLSDQWV�GHVFULEHG�D�FROODERUDWLYH�SURFHVV WKDW�LV�IDLU�DQG�GHSHQGHQW�RQ�D�VFLHQFH�

FHQWHUHG�VWDNHKROGHU�QHWZRUN��6WDNHKROGHUV�YDOXH�GHFLVLRQV�EDVHG�RQ�VFLHQWLILF�FRQVHQVXV�DERXW�

WKH�UHOHYDQW�SROLF\�LVVXH�DQG�WKH\�EHOLHYH�WKDW�SHRSOH�ZKR�ZRUN�LQ�HQYLURQPHQWDO�PDQDJHPHQW�LQ�

WKH�&RHXU�G¶$OHQH�UHJLRQ�DUH FRPPLWWHG�WR�UHGXFLQJ�WKH�SXEOLF�KHDOWK� HFRORJLFDO��DQG�

HQYLURQPHQWDO�ULVNV�RI�3E FRQWDPLQDWLRQ� 7KH�YLHZ�LV�DQ�HIIHFWLYH�ZD\�WR�PDLQWDLQ�WUXVWLQJ�

UHODWLRQV�EHWZHHQ�SULPDU\�DJHQFLHV�DQG�RUJDQL]DWLRQV EXW PD\�EH�D�OHVV�LGHDO�DSSURDFK�IRU�

SURPRWLQJ�D�³SUXGHQW�SXEOLF�PRGHO´�WKDW�HQFRXUDJHV�D�KLJK�OHYHO�RI�SXEOLF�SDUWLFLSDWLRQ��0DQ\�

VWXG\�SDUWLFLSDQWV��ZKR�ZHUH�QRW�GLUHFWO\�LQYROYHG�LQ�HQYLURQPHQWDO�PDQDJHPHQW� UHIOHFWHG�RQ�

KRZ�WKH\�ZHUH�GLVHQIUDQFKLVHG�E\�ORQJ�DQG�VORZ�HQYLURQPHQWDO�PDQDJHPHQW�SURFHVVHV�WKDW�

DIIRUGHG�WRR�IHZ�WDQJLEOH�LPSURYHPHQWV��$W�WKH�VDPH�WLPH��VWDNHKROGHUV�GLUHFWO\�LQYROYHG�LQ�

HQYLURQPHQWDO�PDQDJHPHQW�GLVFXVVHG�VWUXJJOHV�ZLWK�JDLQLQJ�SROLWLFDO�VXSSRUW�IRU�SURMHFWV��.H\�

FKDOOHQJHV IRU�LPSOHPHQWLQJ�PRUH FROODERUDWLYH SODQQLQJ�SURFHVVHV�LQFOXGH�UHFRQFLOLQJ�GLIIHULQJ�

SHUVSHFWLYHV�DERXW�IXWXUH�UHPHGLDO DFWLRQV�IRU�WKH�/DNH�

/HVVRQ��� &RPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�WHDFK�JUDGXDWH�VWXGHQWV�FULWLFDO�VNLOOV QHHGHG�WR�

EULGJH�JDSV�EHWZHHQ�VFLHQFH�DQG�SUDFWLFH

$�ILQDO�OHVVRQ�UHODWHV�WR�WKH�FKDOOHQJHV�RI�FRQGXFWLQJ�UHVHDUFK�WKURXJK�FRPPXQLW\�

XQLYHUVLW\�SDUWQHUVKLSV�DV�D�JUDGXDWH�VWXGHQW��'XULQJ P\�GRFWRUDO�ZRUN� ,�VSHQW�WKH�ILUVW�WZR�\HDUV�

OHDUQLQJ�DERXW�FRQFHSWV�UHODWHG�WR�YDOXHV��HSLVWHPRORJ\��DQG�RQWRORJ\��H�J���&RVHQV�HW�DO���������

2¶5RXUNH�HW�DO�������� DQG�IRUPLQJ�UHODWLRQVKLSV�ZLWK�FROOHDJXHV�DQG�FRPPXQLW\�SDUWQHUV��7KH�

QH[W�WKUHH�\HDUV�, GHYHORSHG�PRUH�VSHFLILF�VNLOOV�DV�DQ�DSSOLHG�HQYLURQPHQWDO�VRFLDO�VFLHQWLVW��

:KHQ�,�ILUVW�MRLQHG�WKH�16)�,*(57�SURJUDP��,�UHFDOO�WKH�3,�DVNLQJ�PH�³ZKDW�NLQG�RI�³7´�,�



���

ZDQWHG�WR�EH"´�+H�H[SODLQHG�WKDW�WKH�VKDSH�RI�WKH�³7´�UHIHUUHG�WR�D�EDODQFLQJ�EHWZHHQ�OHDUQLQJ�

DERXW�D EUHDGWK�RI�LVVXHV��YLVLRQV��DQG�VNLOOV��WKH�ZLGWK�RI�WKH�³7´��DQG�DFTXLULQJ�GLVFLSOLQDU\�

GHSWK��WKH�OHQJWK�RI�WKH�³7´�� 0\�WHQGHQF\�WRZDUGV�EURDG�UHVHDUFK�LQWHUHVWV�OHG�PH�WR�WKLQN�RI�P\�

LGHDO�HGXFDWLRQDO�WUDMHFWRU\�DV�LQFOXGLQJ�D�ZLGH�³7�´�KRZHYHU��,�KDYH�VORZO\�DUULYHG�DW�WKH�

RSLQLRQ�WKDW�3K�'��SURJUDPV��HYHQ�LQWHUGLVFLSOLQDU\�RQHV��SULRULWL]H�GLVFLSOLQDU\�GHSWK�RYHU�

LQWHUGLVFLSOLQDU\�EUHDGWK��

,Q�&KDSWHU��� P\�FROOHDJXH��.DWKOHHQ�7RUVR��DQG�,�DUJXH�WKDW�WKH�RSSRUWXQLW\�WR�FRQGXFW�

RXU�UHVHDUFK�WKURXJK�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�KHOSHG�XV�XQGHUVWDQG�KRZ�WR�PRUH�

VXFFHVVIXOO\�FXOWLYDWH�UHODWLRQVKLSV�WR�GHYHORS�UHVHDUFK�WKDW�EXLOGV�FDSDFLW\�DQG�SURPRWHV�

FRPPXQLW\�JRDOV��2XU�KRSH�IRU�WKH�IXWXUH�LV�IRU�SDUWQHUVKLSV�WR�EHFRPH�D�IRUPDO�RSWLRQ�IRU�

JUDGXDWH�VWXGHQWV�ZKR�ZDQW�WR�H[SDQG�WKHLU�EUHDGWK�DV�ZHOO�DV�GHSWK��,QWHUGLVFLSOLQDU\�JUDGXDWH�

SURJUDPV�WKDW�LQWHQG�WR�WHDFK�VWXGHQWV�KRZ�WR�GHYHORS�LQWHUGLVFLSOLQDU\�VNLOOV��VXFK�DV�KRZ�WR�

IRUP�FRPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV��VKRXOG�FRQVLGHU�WKH�IROORZLQJ��

����'HYHORS�SURWRFROV�DQG�PHPRUDQGXPV�RI�XQGHUVWDQGLQJ�IRU�DFFRXQWDELOLW\�DQG�PXWXDO�
EHQHILWV�WR�H[WHUQDO�SDUWQHUV��7KLV�ZRXOG�LQFOXGH�DOORZLQJ�DQG��ZKHQ�SRVVLEOH��LQFHQWLYL]H�
SHRSOH�RXWVLGH�RI�DFDGHPLD��ZKR�GR�QRW�KROG�3K'¶V��WR�VHUYH�RQ�GLVVHUWDWLRQ�DQG�WKHVLV�
FRPPLWWHHV��

��� 5HTXLUH�VWXGHQWV�WR�LQFOXGH�VWDNHKROGHU�UHSRUWV�RU�VLPLODU�GHOLYHUDEOHV�LQ�GLVVHUWDWLRQV�
�QRW�DV�DSSHQGLFHV�EXW�FKDSWHUV��DQG RIIHU�RSSRUWXQLWLHV�RU�FRXUVHV�IRU�VWXGHQWV�WR�OHDUQ�
KRZ�WR�ZULWH�WKHVH�UHSRUWV���

��� ,QYLWH�JXHVW�VSHDNHUV IURP�GLYHUVH�EDFNJURXQGV�WR�VSHDN�DQG�OHDG�JUDGXDWH�VWXGHQW�
VHPLQDUV�

����0LQLPL]H�WKH�LQVWLWXWLRQDO�EDUULHUV�LQYROYHG�LQ�IRUPLQJ�SDUWQHUVKLSV�EHWZHHQ�
XQLYHUVLWLHV�DQG�H[WHUQDO�DJHQFLHV�DQG�RUJDQL]DWLRQV�

����(QVXUH�WKDW�FRPPLWWHH�PHPEHUV�DQG�DGYLVRUV�UHFHLYH�WUDLQLQJ�DERXW�WKH�JXLGHOLQHV�
DQG�H[SHFWDWLRQV�IRU�VWXGHQWV�FRQGXFWLQJ�UHVHDUFK�WKURXJK�SDUWQHUVKLSV� :KHQ�SRVVLEOH��
WKHVH�WUDLQLQJV�VKRXOG�EH�LQFHQWLYL]HG��LQ�WKH�YHU\�OHDVW�WKH\�VKRXOG�QRW�SRVH�DQ�DGGLWLRQDO�
ZRUN�REOLJDWLRQ�IRU�IDFXOW\���

2QH�ZD\ WR�LQFHQWLYL]H�PRUH�SDUWLFLSDWRU\�UHVHDUFK�ZRXOG�EH�WKURXJK�LPSOHPHQWLQJ�D�VPDOO�JUDQW�

SURJUDP��*UDGXDWH�VWXGHQWV�FRXOG�ZULWH�DQG�DSSO\�IRU�WKH�JUDQWV�HDUO\�LQ�WKHLU�SURJUDP��IRU�

LQVWDQFH�DV�SDUW�RI�WKHLU�ZULWWHQ�TXDOLI\LQJ�H[DPV��*UDQW�UHTXLUHPHQWV�FRXOG LQWHJUDWH�WKH�

UHFRPPHQGDWLRQV�SURYLGHG�DERYH��&RQGXFWLQJ�UHVHDUFK�WKURXJK�SDUWQHUVKLSV� LQ�WKH�DEVHQFH�RI��

IRUPDO�JXLGHOLQHV� LV�SRVVLEOH�LI�VWXGHQWV�VHHN�VXSSRUWLYH�PHQWRUV�DQG�IRUP�FRPPXQLW\�DGYLVRU\�

ERDUGV��VHH��+DFNHU������� DQG�:LOPVHQ�HW�DO� ������� DQG XWLOL]H�SDUWLFLSDWRU\�UHVHDUFK�

IUDPHZRUNV �H�J���3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK� WR�JXLGH�UHVHDUFK�WKDW�LV VHQVLWLYH�WR�ORFDO�

FRQWH[WV� +RZHYHU��FRQGXFWLQJ�UHVHDUFK�WKURXJK�SDUWQHUVKLSV�FDQ�EHFRPH�DQ�H[WUD�REOLJDWLRQ�IRU�



���

HYHU\RQH�LQYROYHG��5HPRYLQJ�WKH�EDUULHUV�WR�FRQGXFWLQJ SDUWLFLSDWRU\ UHVHDUFK�LV�D�NH\�

FRPSRQHQW�LQ�H[SDQGLQJ�VWXGHQWV¶�EUHDGWK��

)XWXUH�'LUHFWLRQV

/DNH�&RHXU�G¶$OHQH�LV�D�VWDWH�JHP�DQG�SULPDU\�HFRQRPLF�GULYHU LQ�,GDKR� \HW�WKH�/DNH¶V�

ZDWHU�TXDOLW\�LV GHWHULRUDWLQJ� DQG�OHJDF\�PLQLQJ�FRQWDPLQDWLRQ�FRQWLQXHV�WR�WKUHDWHQ SXEOLF�

KHDOWK� ZLOGOLIH��DQG�WKH HFRQRP\��/LPLWLQJ�WKHVH�ULVNV�UHTXLUHV�D�FROOHFWLYH�SROLF\�UHVSRQVH�DQG�

LQGLYLGXDO�EHKDYLRUDO�VKLIWV��$V�WKH�UHJLRQDO�SRSXODWLRQ�JURZV��HQYLURQPHQWDO�SROLFLHV�DQG�

EHKDYLRUV�KDYH�UHPDLQHG�UHODWLYHO\�XQFKDQJHG��6FLHQWLVWV��KHDOWK�SURIHVVLRQDOV��DQG�PDQDJHUV

IDFH�PRXQWLQJ�FKDOOHQJHV�DV�WKH\�ZRUN� RQ�LQFUHDVLQJO\�OLPLWHG�EXGJHWV�DQG�LQ�WKH�IDFH�RI�FOLPDWH�

FKDQJH� WR�GHYHORS�VWUDWHJLHV�IRU�SURWHFWLQJ�HQYLURQPHQWDO�DQG�KXPDQ KHDOWK� )UXVWUDWLRQV LQ�ORQJ�

DQG�EXUHDXFUDWLF�SURFHVVHV�KDYH�EHHQ�WHPSHUHG�E\�WKH�SURMHFW�LPSOHPHQWDWLRQ�VHW�IRUWK�WKURXJK�

WKH�5HVWRUDWLRQ�3DUWQHUVKLS��'HYHORSLQJ�D�SODQ�IRU�DGGUHVVLQJ�ERWK�KHDY\�PHWDO�DQG�QXWULHQW�

LVVXHV�DW�WKH�/DNH�LV�LPSRUWDQW�LQ�IXWXUH�FROODERUDWLRQV� 1HZ SROLFLHV�VKRXOG�SURPRWH�LQGLYLGXDO�

EHKDYLRU�FKDQJHV�EHFDXVH�SROOXWLRQ�LV�DGGHG�WR�WKH�/DNH�IURP�UHVLGHQWLDO��DJULFXOWXUDO��DQG�

LQGXVWULDO�VRXUFHV��7KH�/DNH�LV�D�FULWLFDO�QDWXUDO�DQG�HFRQRPLF�UHVRXUFH�DQG�WKUHDWV�DUH�LPPLQHQW��

HYHU\�OHDGHU�KDV�D�UROH�WR�SOD\�LQ�LPSURYLQJ�ODNH�KHDOWK� &RPPXQLW\�XQLYHUVLW\�SDUWQHUVKLSV�FDQ�

FRQWULEXWH�WR�HIIRUWV�WR�UHGXFH�KHDOWK�DQG�HFRORJLFDO�ULVNV�LQ�WKH�&RHXU�G¶$OHQH�UHJLRQ�

0\�SDUWQHUVKLS�ZLWK�WKH�'LVWULFW�SURYLGHG�PH�ZLWK�D�GLYHUVH�VHW�RI�H[SHULHQFHV�DQG�VNLOOV�

DQG�D�ULFK QHWZRUN�RI�VXSSRUWLYH�FROOHDJXHV��&RQFOXGLQJ�P\�GLVVHUWDWLRQ�DPLGVW�D�SDQGHPLF�DQG�

ULVLQJ�FDOOV�IRU�VRFLDO�MXVWLFH�ZDV�FKDOOHQJLQJ�EXW SURYLGHV�DQ�LPSHWXV�IRU�FRQGXFLQJ�PRUH�

ULJRURXV�LQWHUGLVFLSOLQDU\�DQG�SDUWLFLSDWRU\�UHVHDUFK� ,�KDYH�GHYHORSHG�FRQILGHQFH�LQ�P\�DELOLWLHV�

WR�FRQWULEXWH�DQG�VXSSRUW�FROODERUDWLRQ��HYHQ�LQ�WKH�IDFH�RI�FRQWURYHUV\��7KH�PRVW�GLIILFXOW�DVSHFW�

RI�DFNQRZOHGJLQJ�WKH�UDPLILFDWLRQV�RI�FRQFOXGLQJ�D�GLVVHUWDWLRQ�EDVHG�RQ�SDUWLFLSDWRU\�UHVHDUFK�

PHWKRGV�DPLGVW�D�JOREDO�SDQGHPLF�ZDV�VKLIWLQJ�KRZ�,�GLVVHPLQDWHG�P\�UHVHDUFK�ILQGLQJV��(YHQW�

FDQFHOODWLRQV�SUHYHQWHG�RSSRUWXQLWLHV�IRU LQ�SHUVRQ�SUHVHQWDWLRQV��IRU�LQVWDQFH��D�FRQIHUHQFH�

SUHVHQWDWLRQ�DW�WKH�1DWLRQDO�(QYLURQPHQWDO�+HDOWK�$VVRFLDWLRQ¶V�$QQXDO�+HDOWK�&RQIHUHQFH��7KH�

H[SHULHQFH�KDV�UHDIILUPHG�WKDW�UHODWLRQVKLSV�DUH�PRUH�PHDQLQJIXO�ZKHQ�LQ�SHUVRQ�LQWHUDFWLRQV�DUH�

SRVVLEOH��,Q P\�IXWXUH�FDUHHU��,�ZLOO�EH�OHVV�OLNHO\�WR�WDNH�RSSRUWXQLWLHV�WR�DWWHQG�FRQIHUHQFHV�DQG�

WR�PHHW�ZLWK�SHRSOH�LQ�SHUVRQ�IRU�JUDQWHG���

,�ORRN�IRUZDUG�WR�FRQWLQXLQJ�WR�H[SDQG�P\�VNLOOV�DQG�H[SHULHQFHV�LQ�FRQGXFWLQJ�

SDUWLFLSDWRU\�UHVHDUFK ZKLOH�GHYHORSLQJ�P\�GLVFLSOLQDU\�GHSWK�DV�D�VRFLDO�VFLHQWLVW�VWXG\LQJ�ULVN�

SHUFHSWLRQ DQG�FRPPXQLFDWLRQ��)RU�IXWXUH�JUDGXDWH�VWXGHQWV� UHIOHFW�RIWHQ�RQ�WKH�UHDVRQV�WKDW�\RX�



���

DUH�LQWHUHVWHG�LQ�\RXU�UHVHDUFK�WRSLF��)LQG�D�WRSLF�WKDW�\RX�DUH�JHQXLQHO\�HQWKXVLDVWLF�DERXW�DQG�

LGHQWLI\�FROOHDJXHV�DQG�PHQWRUV�ZLWK�VLPLODU�LQWHUHVWV��:KHQ�SRVVLEOH��PDNH�WKH�UHVHDUFK�SURFHVV�

³VRFLDO´�E\�MRLQLQJ�RU�IRUPLQJ�VXSSRUW�JURXSV��)RU�LQVWDQFH��PHHWLQJ�ZLWK�FROOHDJXHV�IRU�D�ZULWLQJ�

JURXS��:LWKRXW�D�VXSSRUWLYH�FRPPXQLW\�DQG�D�PRWLYDWLQJ�UHVHDUFK�WRSLF��,�ZRXOG�QRW�KDYH�WKH�

HQHUJ\�WR�FDUU\�RQ�DV�D�UHVHDUFKHU���



���

/LWHUDWXUH�&LWHG

&RVHQV��%���)LHGOHU��)���%ROO��-���+LJJLQV��/���-RKQVRQ��%��.���6WUDQG��(���:LOVRQ��3���/DIOLQ��0���

6]RVWDN��5���	�5HSNR��$����������,QWHUGLVFLSOLQDU\�PHWKRGV�LQ�ZDWHU�UHVRXUFHV��,VVXHV�LQ�

,QWHUGLVFLSOLQDU\�6WXGLHV�

)OLFNHU��6���7UDYHUV��5���*XWD��$���0F'RQDOG��6���	�0HDJKHU��$����������(WKLFDO�GLOHPPDV�LQ�

FRPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��UHFRPPHQGDWLRQV�IRU�,QVWLWXWLRQDO�5HYLHZ�

%RDUGV��-RXUQDO�RI�8UEDQ�+HDOWK�������� ���±�����

+DFNHU��.����������&RPPXQLW\�EDVHG�SDUWLFLSDWRU\�UHVHDUFK��6DJH�SXEOLFDWLRQV�

2¶5RXUNH��0���&URZOH\��6���/DXUVHQ��%���5RELQVRQ��%���	�9DVNR��6��(����������'LVFLSOLQDU\�

GLYHUVLW\�LQ�WHDPV��,QWHJUDWLYH�DSSURDFKHV�IURP�XQLGLVFLSOLQDULW\�WR�WUDQVGLVFLSOLQDULW\��,Q�

6WUDWHJLHV�IRU�7HDP�6FLHQFH�6XFFHVV �SS����±�����6SULQJHU�

:LOPVHQ��&���(OPHQGRUI��:��)���)LVKHU��/���5RVV��-���6DUDWK\��%���	�:HOOV��*����������

3DUWQHUVKLSV�IRU�HPSRZHUPHQW��3DUWLFLSDWRU\�UHVHDUFK�IRU�FRPPXQLW\�EDVHG�QDWXUDO�

UHVRXUFH�PDQDJHPHQW��5RXWOHGJH�
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$SSHQGL[�$��6XUYH\�LQVWUXPHQW �&KDSWHU���	���

,Q�6XSSOHPHQWDU\�,QIRUPDWLRQ
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$SSHQGL[�%� 6WUXFWXUDO�HTXDWLRQ�PRGHO�FRUUHODWLRQ PDWUL[ �&KDSWHU���

ϭ Ϯ ϯ ϰ ϱ ϲ
ϭ͘�WĞƌĐĞŝǀĞĚ�^ĞǀĞƌŝƚǇ ϭ
Ϯ͘�WĞƌĐĞŝǀĞĚ�^ƵƐĐĞƉƚŝďŝůŝƚǇ Ϭ͘ϱϲΎΎ ϭ
ϯ͘�WĞƌĐĞŝǀĞĚ��ĞŶĞĨŝƚƐ Ϭ͘ϱϬΎΎ Ϭ͘Ϭϵ ϭ
ϰ͘�/ŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�
�ǁĂƌĞŶĞƐƐ��ĞůŝĞĨƐ ͲϬ͘ϮϳΎΎ ͲϬ͘ϮϴΎΎ Ϭ͘Ϭϲ ϭ
ϱ͘�^ĞůĨͲ�ĨĨŝĐĂĐǇ ͲϬ͘ϭϮ ͲϬ͘Ϭϱ Ϭ͘Ϭϳ Ϭ͘ϳϱΎΎ ϭ
ϲ͘��ĞŚĂǀŝŽƌĂů�/ŶƚĞŶƚŝŽŶƐ Ϭ͘ϱϭΎΎ Ϭ͘ϭϳΎΎ Ϭ͘ϳϱΎΎ Ͳ͘Ϭϯ Ϭ͘Ϭϲ ϭ
1RWH� &RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO��WZR�WDLOHG���

S�������
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$SSHQGL[ &� 4�0HWKRGRORJ\�VWDWHPHQW�VRXUFHV��JULG�VWUXFWXUH�IUDPH��DQG

FRUUHODWLRQV EHWZHHQ�IUDPHV

6WDWHPHQW�6RXUFHV

1R 6WDWHPHQW
3ULPDU\�6WDWHPHQW�
6RXUFH�V�

(FRQRPLF

� (FRQRPLF�FRQGLWLRQV�DUH�LPSURYLQJ 0DQDJHPHQW�5HSRUW

� &XUUHQW�OHYHOV�RI�HFRQRPLF�JURZWK�DUH�VXVWDLQDEOH 1HZVSDSHU�$UWLFOHV

� 5DLVLQJ�FLW\�DQG�FRXQW\�WD[HV�UHVWULFWV�HFRQRPLF�JURZWK &RQIHUHQFH
�� 'HFLVLRQV�WKDW�SURPRWH�FOLPDWH�UHVLOLHQF\�PDNH�HFRQRPLF�VHQVH &RQIHUHQFH

��
0LQLQJ�DQG�WLPEHU�LQGXVWU\�MREV�DUH�WKH�EDFNERQH�RI�WKH�
HFRQRP\ 1HZVSDSHU�$UWLFOHV

(QYLURQPHQWDO

� ,PSURYLQJ�ZDWHU�TXDOLW\�UHTXLUHV�LQGLYLGXDO�EHKDYLRU�FKDQJHV �ŽŶĨĞƌĞŶĐĞ

�
&RQVHUYDWLRQ�GLVWULFWV�WKDW�OHY\�ORFDO�IHHV�IRU�HQYLURQPHQWDO�
SURWHFWLRQ�ZRXOG�VWUHQJWKHQ�HQIRUFHPHQW�RI�ZDWHU�TXDOLW\�
VWDQGDUGV

&RQIHUHQFH

�
(QYLURQPHQWDO�SURWHFWLRQ�HIIRUWV�VKRXOG�FRQVLGHU�FOLPDWH�
UHVLOLHQF\

,QWHUYLHZV��0HHWLQJV��
&RQIHUHQFH

��
1XWULHQW�UHGXFWLRQ�VWUDWHJLHV�QHHG�WR�EH�LPSOHPHQWHG�WR�SURWHFW�
ZDWHU�TXDOLW\

,QWHUYLHZV��0HHWLQJV��
&RQIHUHQFH

��
&RXQW\�DQG�FLW\�JRYHUQPHQWV�QHHG�WR�EH�KHOG�PRUH�DFFRXQWDEOH�
WR�SURWHFWLQJ�ZDWHU�TXDOLW\

&RQIHUHQFH

�� 2YHU�WKH�SDVW�GHFDGH��ZDWHU�TXDOLW\�KDV�LPSURYHG
1HZVSDSHU�$UWLFOHV�
,QWHUYLHZV

�� 7KH�6WDWH�RI�,GDKR�VKRXOG�GR�PRUH�WR�UHJXODWH�ZDWHU�TXDOLW\ 0HHWLQJ� ,QWHUYLHZV

��
7HQVLRQ�EHWZHHQ�VWDNHKROGHU�JURXSV�OLPLWV�WKH�HIIHFWLYHQHVV�RI�
FXUUHQW�HQYLURQPHQWDO�PDQDJHPHQW�HIIRUWV

0HHWLQJ��1HZVSDSHU�$UWLFOH�

��
(QYLURQPHQWDO�PRQLWRULQJ�HIIRUWV�FRQGXFWHG�E\�WKH�&RHXU�
G
$OHQH�7ULEH�DQG�WKH�6WDWH�RI�,GDKR�DUH�QHHGHG�WR�SURWHFW�ZDWHU�
TXDOLW\

1HZVSDSHU�$UWLFOHV

��
/RFDO�OHDGHUV�DJUHH�RQ�DSSURDFKHV�WR�PDQDJH�KHDY\�PHWDO�
FRQWDPLQDWLRQ

&RQIHUHQFH

+XPDQ +HDOWK DQG�+HDY\�0HWDOV

�
7KH�SXEOLF�LV�ZHOO�LQIRUPHG�DERXW�WKH�KHDOWK�HIIHFWV�RI�KHDY\�
PHWDOV 0HHWLQJV��,QWHUYLHZV

�� 7KH�WKUHDWV�SRVHG�E\�KHDY\�PHWDOV�DUH�XQFHUWDLQ 0DQDJHPHQW�3ODQ

��
3URWHFWLQJ�KXPDQ�KHDOWK�DQG�VDIHW\�LV�WKH�SULPDU\�UHDVRQ�IRU�
PDQDJLQJ�KHDY\�PHWDOV 0DQDJHPHQW�3ODQ

��
$FWLRQV�WR�UHGXFH�KHDY\�PHWDOV�VKRXOG�EH�EDVHG�RQO\�RQ�WKH�EHVW�
DYDLODEOH�VFLHQFH 0DQDJHPHQW�3ODQ
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�� &XOWXUDO�DQG�VSLULWXDO�KHDOWK�DUH�WLJKWO\�OLQNHG�WR�HFRV\VWHP�KHDOWK
1HZVSDSHU�$UWLFOHV��
,QWHUYLHZV

6XSHUIXQG�&OHDQXS

�
/LPLWDWLRQV�RQ�KRZ�6XSHUIXQG��&(5&/$��IXQGV�FDQ�EH�XVHG�DUH�
WRR�UHVWULFWLYH 1HZVSDSHU�$UWLFOH��0HHWLQJ

��
6LWH�ZLGH�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�VKRXOG�EH�
SULRULWL]HG 5HVWRUDWLRQ�3ODQ

��
7KH�UHPHGLDWLRQ�RI�UHVLGHQWLDO�DUHDV�ZLWKLQ�WKH�6XSHUIXQG�VLWH�LV�D�
VXFFHVV�VWRU\ 0HHWLQJ� ,QWHUYLHZV

�� &XUUHQW�DSSURDFKHV�WR�WKH�6XSHUIXQG�FOHDQXS�DUH�LQHIIHFWLYH 0HHWLQJ

7UDGHRIIV�

�
7UDGHRIIV�EHWZHHQ�SXEOLF�KHDOWK�DQG�HFRQRPLF�JDLQV�DUH�
VRPHWLPHV�QHFHVVDU\

1HZVSDSHU�$UWLFOH��
0DQDJHPHQW�3ODQ

�� *RRG�ZDWHU�TXDOLW\�LV�HVVHQWLDO�IRU�VXVWDLQLQJ�HFRQRPLF�JURZWK &RQIHUHQFH
�� 7KH�6XSHUIXQG�VLWH�GHVLJQDWLRQ�KLQGHUV�HFRQRPLF�JURZWK 0HHWLQJ

��
'UDZLQJ�DWWHQWLRQ�WR�KHDY\�PHWDOV�SROOXWLRQ�LV�EDG�IRU�WKH�
HFRQRP\ ,QWHUYLHZ��0HHWLQJ

��
)HGHUDO�HQYLURQPHQWDO�UHJXODWLRQV�DUH�WRR�UHVWULFWLYH�RI�ORFDO�
HFRQRPLF�JURZWK ,QWHUYLHZ

4�VRUW�JULG�VWUXFWXUH

/HDVW�OLNH�KRZ�,�WKLQN 0RVW�OLNH�KRZ�,�WKLQN
6WDWHPHQW�6FRUHV
�� �� �� � � � �
1XPEHU�RI�6WDWHPHQWV
� � � � � � �
1RWH��4�VRUWV�ZHUH�FRPSOHWHG�LQ�DQ�RQOLQH�ZHE�DSSOLFDWLRQ��3DUWLFLSDQWV�VRUWHG�VWDWHPHQWV�EDVHG�
RQ�WKHLU�UHJLRQDO�SHUVSHFWLYHV��

3HDUVRQ¶V�FRUUHODWLRQ�FRHIILFLHQWV�DQG�S�YDOXHV�EHWZHHQ�WKH�IRXU�IUDPHV
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1RWH��S�YDOXHV�
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$SSHQGL[�'� ,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO �&KDSWHUV���	���
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$SSHQGL[�(� ,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO �&KDSWHU���
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$SSHQGL[�)� ,QVWLWXWLRQDO�5HYLHZ�%RDUG�$SSURYDO �&KDSWHU���
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$SSHQGL[�*��&KDSWHU���WHDFKLQJ�JXLGH�DQG�QRWHV

,Q 6XSSOHPHQWDO�,QIRUPDWLRQ�


