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SDUWQHUVKLS�DQG�VXSSRUW��7RJHWKHU��RXU�UHVHDUFK�KDV�UHVXOWHG�LQ�QHZ�GLVFRYHULHV�WKDW�KDV�KDG�DQ�LPSDFW�RQ�KHDOWK�LQ�WKH�$PLVK�DV�ZHOO�DV�IRU�SHRSOH�
DURXQG�WKH�ZRUOG� 

$V�PDQ\�RI�\RX�NQRZ��,�QRZ�ZRUN�IRU�5HJHQHURQ��D�ODUJH�GUXJ�FRPSDQ\�ZKRVH�JRDO�LV�WR�XVH�JHQHWLF�GLVFRYHULHV�WR�GHYHORS�QHZ�PHGLFLQHV���,�VWLOO�
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IURP�WKH�FOLQLF�LV�SURYLGHG��2WKHU�VWXGLHV�DUH�FRQGXFWHG�ULJKW�LQ�\RXU�RZQ�KRPH��1RW�RQO\�GR�\RX�JDLQ�ORWV�RI�NQRZOHGJH�DERXW�\RXU�KHDOWK�EXW�ZLWK�
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KHDUW�KHDOWK��:H�KDYH�IRXQG�WKDW�KLJK�FKROHVWHURO�DQG�
K\SRWK\URLGLVP��ORZ�WK\URLG�IXQFWLRQ��DUH�TXLWH�FRPPRQ�LQ�
WKH�$PLVK��%ORRG�LV�DOVR�EHLQJ�FROOHFWHG�DQG�VWRUHG�DW�WKH�
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WR�YLVLW�DOO�$PLVK�KRXVHKROGV��7HVWLQJ�WDNHV�SODFH�LQ�RXU�
³:HOOPRELOH´�KRXVHG�LQ�D�ODUJH�PRWRU�YHKLFOH�ZKLFK�YLVLWV�
HDFK�&KXUFK�GLVWULFW���,I�ZH�KDYHQ¶W�YLVLWHG�\RXU�&KXUFK�
GLVWULFW�\HW��ZH�ZLOO�EH�WKHUH�LQ�WKH�IXWXUH��7R�GDWH��RYHU������
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7KH�%UDLQ�%RG\�&RQQHFWLRQ�LV�D�VWXG\�RI�EHKDYLRUDO�KHDOWK�
DQG�ZHOOQHVV��7KH�SXUSRVH�RI�WKH�UHVHDUFK�LV�WR�ILQG�RXW�PRUH�
DERXW�EUDLQ�GLIIHUHQFHV�WKDW�PDNH�LW�PRUH�OLNHO\�VRPHRQH�ZLOO�
KDYH�PHQWDO�KHDOWK�SUREOHPV��7KLV�LV�D�VWXG\�IRU�IDPLOLHV�
ZKHUH�RQH�RU�PRUH�IDPLO\�PHPEHUV�SDUWLFLSDWH�LQ�WKH�VWXG\��
ERWK�WKRVH�ZKR�VWUXJJOH�ZLWK�LVVXHV�DQG�WKRVH�ZKR�GR�QRW��
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7KH�ILUVW�SDUW�WDNHV�SODFH�DW�WKH�$PLVK�5HVHDUFK�&OLQLF��,W�
LQFOXGHV�D�FOLQLFDO�DVVHVVPHQW�DQG�LQWHUYLHZV��7KH�VHFRQG�SDUW�
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SXUFKDVH�WZR�QHZ�WUDQVSRUW�YDQV�DQG�FRYHU�H[SHQVHV�DVVRFLDWHG�ZLWK�RXU�QHZ�FOLQLF��,I�\RX�KDYH�DQ\�TXHVWLRQV��
SOHDVH�FDOO�3DPHOD�/DPEHUW�DW����-���-�����RU����-���-����� 



7KLV�VWXG\�ORRNV�DW�KRZ�ZHOO�H[HQDWLGH�DQG�
VLWDJOLSWLQ��)'$�DSSURYHG�GUXJV�WKDW�DUH�
XVHG�WR�WUHDW�W\SH���GLDEHWHV��ZRUN�LQ�
GLIIHUHQW�SHRSOH��:H�DUH�UHFUXLWLQJ�KHDOWK\�
SHRSOH�WKDW�KDYH�SDUWLFLSDWHG�LQ�DQ�$PLVK�

5HVHDUFK�&OLQLF�VWXG\�EHIRUH�DQG�FDUU\��
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HYHU\ERG\��:H�KDYH�WZR�VWXGLHV�WKDW�DUH�ORRNLQJ�DW�WKH�HIIHFWV�RI�FHUWDLQ�JHQH�YDULDWLRQV�RQ�
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*HQHWLFV�RI�5HVSRQVH�WR�&DQDJOLIOR]LQ� 

$OO�3XEOLFDWLRQV�FDQ�EH�YLHZHG�RQ�WKLV�ZHEVLWH« 

KWWSV���ZZZ�QFEL�QOP�QLK�JRY�P\QFEL�FROOHFWLRQV���������� 
 

 



&KURPRVRPH���6WXG\ 
$�1HZ�*HQH�DVVRFLDWHG�ZLWK�/'/�&KROHVWHURO 
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YDULDQW�LV�IRXQG�LQ�����RI�WKH�$PLVK�ZKLOH�H[WUHPHO\�UDUH�LQ�WKH�JHQHUDO�SRSXODWLRQ��,W�VHHPV�WR�EH�DVVRFLDWHG�ZLWK�ORZHU�OHY�
HOV�RI�/'/��7KH�RYHUDOO�JRDO�RI�WKLV�SURMHFW�LV�WR�FRQILUP�WKLV�DVVRFLDWLRQ�DQG�OHDUQ�PRUH�DERXW�RWKHU�HIIHFWV�RI�WKLV�YDULDQW���
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6\QGURPH��/476���/476�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�IDLQWLQJ�DQG�VXGGHQ�GHDWK��WKURXJKRXW�WKH�OLIHVSDQ��/476�
FDXVHV�DW�OHDVW�����RI�FULE�GHDWKV�DQG�FDQ�FDXVH�VXGGHQ�GHDWK�LQ�FKLOGUHQ�DQG�DGXOWV��JHQHUDOO\�GXULQJ�SK\VLFDO�DFWLYLW\��0XWD�
WLRQV�LQ�.&14��DUH�SUHVHQW�LQ�DERXW��������LQ�WKH�JHQHUDO�SRSXODWLRQ�EXW�DUH�SUHVHQW�LQ������LQ�WKH�$PLVK��%HWD�EORFNHU�PHG�
LFDWLRQV�DUH�YHU\�HIIHFWLYH�LQ�/476��SUHYHQWLQJ�IDLQWLQJ�DQG�VXGGHQ�GHDWK�E\���-�����,Q�WKLV�VWXG\��ZH�DUH�JDWKHULQJ�LQIRU�
PDWLRQ�RQ�KRZ�FRPPRQ�IDLQWLQJ�DQG�VXGGHQ�GHDWK�DUH�LQ�/476�LQ�$PLVK�LQGLYLGXDOV�ZKR�KDYH�WKLV�JHQH�PXWDWLRQ��DVVHVVLQJ�
ULVN�LQ�LQGLYLGXDOV�DQG�UHFRPPHQGLQJ�EHWD�EORFNHU�PHGLFDWLRQV�WR�
WKRVH�ZKR�DUH�DW�KLJK�ULVN��:H�KDYDH�QRW�ILQLVKHG�DQDO\VHV�\HW�EXW�
VR�IDU��ZH�KDYH�IRXQG�WKDW�IDLQWLQJ�LV�FRPPRQ�LQ�$PLVK�LQGLYLGXDOV�
ZLWK�WKH�PXWDWLRQ�DQG�����KDYH�DQ�LPPHGLDWH�IDPLO\�PHPEHU�ZKR�
KDV�GLHG�VXGGHQO\�EHORZ�DJH�����3HRSOH�ZKR�KDYH�EHHQ�LQYROYHG�LQ�
RXU�SUHYLRXV�VWXGLHV�ZKR�FDUU\�WKLV�PXWDWLRQ�KDYH�EHHQ�PDLOHG�D�
OHWWHU�LQGLFDWLQJ�WKDW�WKH\�KDYH�WKH�PXWDWLRQ�DQG�DVNLQJ�LI�WKH\�DUH�
LQWHUHVWHG�LQ�HYDOXDWLRQ� 

�����������EŽƌŵĂů�Yd   ���>ŽŶŐ��Yd 

%UHDVW�'HQVLW\�6WXG\ 

%UHDVW�GHQVLW\�UHIHUV�WR�WKH�DPRXQW�RI�GHQVH�JODQGXODU�WLVVXH�LQ�
WKH�EUHDVW���,W�LV�PHDVXUHG�E\�D�URXWLQH�PDPPRJUDP�RU�[-UD\�RI�
WKH�EUHDVW�WR�GHWHFW�XQVXVSHFWHG�FDQFHU���'R]HQV�RI�VWXGLHV�RYHU�
WKH�SDVW�TXDUWHU�RI�D�FHQWXU\�KDYH�VXJJHVWHG�WKDW�GHQVH�EUHDVWV�
DUH�PRUH�FDQFHU�SURQH���%XW�QR�RQH�NQRZV�H[DFWO\�ZK\���:LWK�
WKH�KHOS�RI�QHDUO\�������$PLVK�ZRPHQ��ZH¶YH�EHHQ�WU\LQJ�WR�
DQVZHU�WKDW�TXHVWLRQ�E\�VHDUFKLQJ�IRU�WKH�JHQHV�WKDW�DIIHFW�
GHQVLW\���:H�UHFHQWO\�SXEOLVKHG�DQ�DUWLFOH��WRJHWKHU�ZLWK�RXU�
FROOHDJXHV�LQ�WKH�86�DQG�DEURDG��GHVFULELQJ�RYHU�KDOI�D�GR]HQ�
JHQHV�WKDW�LQIOXHQFH�EUHDVW�GHQVLW\�LQ�WKH�$PLVK�DQG�RWKHU�
SRSXODWLRQV�RI�(XURSHDQ�GHVFHQW���6HYHUDO�RI�WKHVH�JHQHV�DUH�
DOVR�DVVRFLDWHG�ZLWK�WKH�ULVN�RI�EUHDVW�FDQFHU�� 

2YHU�WKH�FRPLQJ�\HDU��ZH�SODQ�WR�FRQWLQXH�VHDUFKLQJ�IRU�QHZ�
JHQHV�WKDW�LQIOXHQFH�EUHDVW�GHQVLW\�DQG�VWXG\LQJ�WKH�OLQN�
EHWZHHQ�EUHDVW�GHQVLW\�DQG�EUHDVW�FDQFHU���0HDQZKLOH��ZH�
ZRXOG�OLNH�WR�UHPLQG�DOO�$PLVK�ZRPHQ�RI�WKH�LPSRUWDQFH�RI�
JHWWLQJ�D�URXWLQH�PDPPRJUDP���7KH�1DWLRQDO�&DQFHU�,QVWLWXWH�
UHFRPPHQGV�WKDW�ZRPHQ�RYHU�WKH�DJH�RI����\HDUV�KDYH�D�
PDPPRJUDP�HYHU\��-��\HDUV�FRXSOHG�ZLWK�D�EUHDVW�H[DP�E\�D�
GRFWRU�WR�LPSURYH�WKH�HDUO\�GHWHFWLRQ�RI�EUHDVW�FDQFHU��%\�GRLQJ�
VR��D�ZRPDQ�PD\�UHGXFH�KHU�ULVN�RI�G\LQJ�IURP�EUHDVW�FDQFHU�E\�
DERXW������LI�VKH�LV����WR����\HDUV�ROG��DQG�E\�DERXW������LI�
VKH�LV����\HDUV�RU�ROGHU���,I�\RX�QHHG�DVVLVWDQFH�VFKHGXOLQJ�D�
PDPPRJUDP��SOHDVH�FDOO�XV�DW����-���-����� 

%DVHG�RQ�LQFUHDVLQJ�NQRZOHGJH�RI�JHQHV�
WKDW�DIIHFW�GLDEHWHV��ZH�HQUROOHG����
SDUWLFLSDQWV�LQ�D�VWXG\�WR�HYDOXDWH�WKH�HIIHFW�
RI�D�]LQF�VXSSOHPHQW�RQ�EORRG�VXJDU�DQG�
LQVXOLQ�OHYHOV��7KH�SDUWLFLSDQWV�VSHQW�WZR�

PRUQLQJV�LQ�WKH�FOLQLF�DQG�WRRN�D�]LQF�
VXSSOHPHQW�IRU����GD\V�LQ�EHWZHHQ��:H�
IRXQG�WKDW�VRPH�SHRSOH�LPSURYH�WKHLU�
LQVXOLQ�OHYHOV�LQ�UHVSRQVH�WR�]LQF�ZKLOH�
RWKHUV�GR�QRW��7KLV�ZRUN�ZDV�UHFHQWO\�
SXEOLVKHG�LQ�D�VFLHQWLILF�MRXUQDO��� 

=LQF�6WXG\ 

6WXGLHV�LQ�$QDO\VLV 



2QJRLQJ�6WXGLHV 

/LSRSURWHLQV�DUH�VSHFLDO�W\SHV�RI�SDFNDJHV�LQ�WKH�EORRG�WKDW�KHOS�
FDUU\�DQG�GHOLYHU�GLHWDU\��IDWV�DQG�FKROHVWHURO�WR�SDUWV�RI�RXU�
ERG\�WKDW�QHHG�WKHP��7KLV�VWXG\�ZLOO�KHOS�XV�OHDUQ�PRUH�DERXW�
KRZ�FHUWDLQ�JHQHWLF�FKDQJHV�DIIHFW�WKH�ZD\�WKH�ERG\�PDNHV�RU�
XVHV�OLSRSURWHLQV���:H�ZLOO�FRPSDUH�VRPHRQH�ZKR�KDV�D�JHQHWLF�

FKDQJH�ZLWK�D�VLEOLQJ�ZKR�GRHV�QRW�KDYH�WKDW�FKDQJH��2XU�VWXG\�
ZLOO�ORRN�DW�WKH�ZD\�WKHVH�IDW�DQG�
FKROHVWHURO�SDFNDJHV�DUH�PDGH�
DQG�EURNHQ�GRZQ��7KLV�LQIRU�
PDWLRQ�PLJKW�KHOS�LQ�GHYHORSLQJ�
QHZ�ZD\V�WR�SUHYHQW�RU�WUHDW�GLV�
RUGHUV�RI�IDW�DQG�FKROHVWHURO�PH�
WDEROLVP� 

7KH�/LSRSURWHLQ�7XUQRYHU�6WXG\ 

 :KHQ�D�SHUVRQ�VXIIHUV�IURP�D�KHDUW�DWWDFN�
RU�QHHGV�WR�JHW�D�VWHQW�SODFHG��GRFWRUV�XVXDO�
O\�SUHVFULEH�DVSLULQ�DQG�D�GUXJ�FDOOHG�
FORSLGRJUHO��DOVR�NQRZQ�DV�3ODYL[��LQ�RUGHU�
WR�SUHYHQW�EORRG�FORWV���:KLOH�WKHVH�GUXJV�
ZRUN�ZHOO�LQ�PRVW�SDWLHQWV��VRPH�SHRSOH�GR�
QRW�UHVSRQG�DGHTXDWHO\�WR�FORSLGRJUHO���2QH�

RI�WKH�UHDVRQV�ZK\�SHRSOH�GRQ¶W�UHVSRQG�ZHOO�WR�WKH�GUXJ�LV�
EHFDXVH�RI�WKHLU�JHQHWLFV���/XFNLO\��GRFWRUV�KDYH�GLIIHUHQW�RS�
WLRQV�RI�WKH�PHGLFDWLRQV�WKH\�FDQ�SUHVFULEH�LI�WKH\�EHOLHYH�WKDW�
FORSLGRJUHO�ZLOO�QRW�ZRUN�ZHOO���2QH�RI�WKRVH�GUXJV�LV�FDOOHG�
WLFDJUHORU���7LFDJUHORU�GRHV�WKH�VDPH�WKLQJ�DV�FORSLGRJUHO�EXW�

LQ�D�VOLJKWO\�GLIIHUHQW�ZD\���,Q�WKLV�VWXG\��ZH�ZLOO�HYDOXDWH�KRZ�
GLIIHUHQFHV�LQ�D�JHQH�FDOOHG�&(6��DIIHFWV�KRZ�SHRSOH�UHVSRQG�
WR�FORSLGRJUHO���,Q�DGGLWLRQ��WKRVH�VDPH�SHRSOH�ZLOO�DOVR�WDNH�
WLFDJUHORU�DQG�ZH�ZLOO�VWXG\�KRZ�ZHOO�WKLV�GUXJ�ZRUNV�LQ�WKHP���
7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�KHOS�GRFWRUV�SUHVFULEH�WKH�ULJKW�
PHGLFDWLRQ�WR�SHRSOH�EDVHG�RQ�WKHLU�JHQHWLF�EDFNJURXQG���
7KHVH�UHVXOWV�FRXOG�EH�YHU\�LPSRUWDQW�LQ�SUHYHQWLQJ�KHDUW�DW�
WDFNV�DQG�FRPSOLFDWLRQV�GXULQJ�KHDUW�VXUJHU\�E\�PDNLQJ�VXUH�
WKH�ULJKW�SHRSOH�JHW�WKH�ULJKW�PHGLFLQH� 

&(6��6WXG\��1HZ�6WXG\� 

/LSRSURWHLQ 

7KH�SXUSRVH�RI�WKH�33$5�6WXG\�LV�WR�GHWHUPLQH�ZK\�VRPH�
SHRSOH�GR�QRW�UHVSRQG�WR�SLRJOLWD]RQH��DQ�DSSURYHG�GUXJ�
FRPPRQO\�XVHG�WR�WUHDW�GLDEHWHV��:H�WKDQN�WKH�DURXQG����
$PLVK�SDUWLFLSDQWV�ZKR�SDUWLFLSDWHG�LQ�WKH�VWXG\��:H�DUH�LQ�
WKH�SURFHVV�RI�DQDO\]LQJ�WKH�VDPSOHV�WR�ILQG�WKH�JHQHV�

UHVSRQVLEOH�IRU�LQGLYLGXDO�GLIIHUHQFHV�LQ�UHVSRQVH��2QFH�ZH�
ILQLVK�WKH�DQDO\VHV�ZH�ZLOO�UHWXUQ�ZLWK�PRUH�LQIRUPDWLRQ�LQ�
WKLV�QHZVOHWWHU��,W�LV�SRVVLEOH�WKDW�ZH�PD\�UHVXPH�UHFUXLWPHQW�
LQ�WKH�IXWXUH�WR�VWXG\�JURXSV�RI�SHRSOH�WKDW�DUH�HLWKHU�YHU\�
UHVSRQVLYH�RU�YHU\�QRQ-UHVSRQVLYH�WR�SLRJOLWD]RQH�� 

3DLQ�LV�WKH�SULPDU\�UHDVRQ�WKDW�SDWLHQWV�VHHN�PHGLFDO�DWWHQWLRQ��
5HFHQW�PHGLFDO�DGYDQFHV�KDYH�GUDPDWLFDOO\�LQFUHDVHG�OLIH�
H[SHFWDQF\�DQG��WKHUHIRUH��WKH�QXPEHU�RI�SHRSOH�OLYLQJ�ZLWK�
FKURQLF�GLVHDVHV�DQG�FKURQLF�SDLQ��0RUH�WKDQ�����PLOOLRQ�
$PHULFDQV�DUH�FKURQLFDOO\�LQ�SDLQ��DQG�WKH\�PDNH�PRUH�WKDQ����
PLOOLRQ�YLVLWV�WR�KHDOWKFDUH�SURYLGHUV�DW�D�FRVW�RI�PRUH�WKDQ������
ELOOLRQ�HYHU\�\HDU��0RVW�RI�WKH�SDWLHQWV�KDYH�WKHLU�SDLQ�IRU�ILYH�RU�
PRUH�\HDUV��FDXVLQJ�GHFUHDVHG�TXDOLW\�RI�OLIH�DQG�LQFUHDVHG�VWUHVV�
IRU�WKH�HQWLUH�IDPLO\��6FLHQWLVWV�EHOLHYH�WKDW�WKHUH�LV�D�OLQN�
EHWZHHQ�RXU�JHQHV�DQG�KRZ�ZH�VHQVH�SDLQ��ZKLFK�LV�ZK\�VRPH�
SHRSOH�UHTXLUH�PRUH�SDLQ�PHGLFDWLRQ�WKDQ�RWKHUV�DIWHU�WKH�VDPH�
LQMXU\��RU�GHYHORS�FKURQLF�SDLQ�DIWHU�UHFRYHULQJ�IURP�DQ�LOOQHVV��
+RZHYHU��H[DFWO\�ZKLFK�JHQHV�DUH�LQYROYHG�LQ�GHWHUPLQLQJ�WKHVH�
GLIIHUHQFHV�DUH�QRW�NQRZQ��7KH�JRDO�RI�WKLV�UHVHDUFK�SURMHFW�LV�WR�

JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�KRZ�RXU�JHQHV�FRQWURO�SDLQ�
VHQVLQJ�DQG�ZK\�VRPH�SHRSOH�IHHO�PRUH�SDLQ�WKDQ�RWKHUV��:H�
UHFUXLWHG�RYHU�����SDUWLFLSDQWV�DQG�PHDVXUHG�WKHLU�UHVSRQVH�WR�
SDLQ�IURP�KHDW��FROG�DQG�SUHVVXUH��:KLOH�WKH�SDUWLFLSDQWV�
H[SHULHQFHG�VRPH�WHPSRUDU\�SDLQ�IURP�
KHDW��FROG�DQG�SUHVVXUH�SURGXFHG�E\�DQ�
LQVWUXPHQW�SODFHG�RQ�WKHLU�DUPV��WKH\�
ZHUH�QRW�LQMXUHG�LQ�DQ\�ZD\�DQG�DOO�
VXEMHFWV�WROHUDWHG�WKH�WHVWLQJV�YHU\�ZHOO����
:H�DUH�QRZ�LQ�WKH�GDWD�DQDO\VLV�SKDVH�
RI�WKLV�VWXG\��7KDQN�\RX�VR�PXFK�IRU�
VXSSRUWLQJ�WKLV�HIIRUW�DQG�WR�RXU�SDUWLFLSDQWV��IRU�JLYLQJ�\RXU�
WLPH�VR�JHQHURXVO\�� 

33$5�6WXG\ 

*HQHWLFV�RI�3DLQ�6WXG\ 



6XOIDWH�KHOSV�WR�UHJXODWH�WKH�IXQFWLRQ�RI�PDQ\�FHOOV�LQ�RXU�ERG\���
,W�KHOSV�WKH�ERG\�PDNH�KRUPRQHV��LW�PRGLILHV�RWKHU�QXWULHQWV�
DQG�FKHPLFDOV�QHHGHG�IRU�EUDLQ�IXQFWLRQ��DQG�LW�DIIHFWV�KRZ�ZH�
EUHDN�GRZQ�DQG�XVH�PHGLFDWLRQV���5HJDUGLQJ�WKH�HIIHFWV�RI�
VXOIDWH�LQ�WKH�EUDLQ��WKHUH�KDV�EHHQ�VRPH�VSHFXODWLRQ�WKDW�VXOIDWH�
GHILFLHQF\�FRXOG�HYHQ�EH�UHODWHG�WR�GHYHORSPHQWDO�SUREOHPV�LQ�
VRFLDO�EHKDYLRU�WKDW�DIIHFW�WKH�ZD\V�ZH�VRFLDOL]H�ZLWK�RWKHU�
SHRSOH��+RZHYHU��OLWWOH�LV�NQRZQ�DERXW�KRZ�VXOIDWH�UHJXODWLRQ�LQ�
WKH�KXPDQ�ERG\�PD\�DOWHU�GHYHORSPHQW�RU�EUDLQ�IXQFWLRQ� 

7KH�6XOIDWH�6WXG\�LV�D�IDPLO\-EDVHG�UHVHDUFK�VWXG\�WKDW�H[SORUHV�
WKH�LPSDFW�RI�FLUFXODWLQJ�VXOIDWH�OHYHOV�RQ�KXPDQ�
FRPPXQLFDWLRQ��VRFLDO�LQWHUDFWLRQ��DQG�EHKDYLRU��
7KH�VWXG\�XVHV�VXUYH\V�DQG�TXHVWLRQQDLUHV�WR�
REWDLQ�LQIRUPDWLRQ�DERXW�KRZ�JHQHV�DQG�RWKHU�
YDULDEOHV�DIIHFW�WKHVH�IDFWRUV���7ZR�RI�WKH�JHQHV�

ZH�ZDQW�WR�VWXG\�DUH�UHODWHG�WR�WKH�SURFHVVLQJ�RI�VXOIDWH�LQ�WKH�
ERG\�DQG�FDQ�VLJQLILFDQWO\�FKDQJH�WKH�OHYHOV�RI�VXOIDWH�� 

:H�DUH�FXUUHQWO\�DVNLQJ�VRPH�RI�WKH�SDUWLFLSDQWV�LQ�WKH�
:HOOQHVV�VWXG\�WR�FRPSOHWH�WKH�TXHVWLRQQDLUHV��6R�IDU�����
SHRSOH�KDYH�DJUHHG�WR�SDUWLFLSDWH��:H�KDYH�EHJXQ�SUHOLPLQDU\�
DQDO\VHV�RQ�WKHVH�DQG�KRSH�WR�FRPSOHWH�WKH�DQDO\VLV�LQ�WKH�
FRPLQJ�PRQWKV��7KH�UHVXOWV�REWDLQHG�IURP�WKLV�VWXG\�PD\�KHOS�
XV�EHWWHU�LGHQWLI\�IDFWRUV�WKDW�LQFUHDVH�RU�GHFUHDVH�WKH�ULVN�RI�
GHYHORSLQJ�EHKDYLRUDO�RU�VRFLDO�DEQRUPDOLWLHV��VXFK�DV�$XWLVP�
6SHFWUXP�'LVRUGHU� 

6XOIDWH�6XUYH\ 

2QJRLQJ�6WXGLHV 

3HUIHFW�3LWFK��1HZ�6WXG\� 
 
6RPH�RI�\RX�PD\�KDYH�KHDUG�DERXW��RU�HYHQ�SDUWLFLSDWHG�LQ��WKH�3HUIHFW�3LWFK�VWXG\���7KLV�VWXG\�ZDV�LQ�
VSLUHG�E\�RQH�RI�RXU�QHXURORJLVW�FROOHDJXHV��ZKR�KDV�DQ�LQWHUHVW�LQ�KRZ�WKH�EUDLQ�ZRUNV�WR�SURFHVV�PXVLF���
6RPH�SHRSOH�KDYH�WKH�UDUH�DELOLW\�WR�SUHFLVHO\�UHFUHDWH�PXVLFDO�QRWHV�DIWHU�KHDULQJ�WKHP�RQO\�RQFH���0RUHR�
YHU��DELOLW\�WR�GR�WKLV�PD\�UXQ�LQ�IDPLOLHV���,Q�WKH�3HUIHFW�3LWFK�6WXG\��ZH�DUH�WHVWLQJ�SDUWLFLSDQWV�WR�VHH�LI�
WKH\�KDYH�WKLV�WUDLW��DQG�ZH�ZLOO�WKHQ�VHH�LI�ZH�FDQ�PDS�SHUIHFW�SLWFK�WR�SDUWLFXODU�JHQHV�WR�XQGHUVWDQG�KRZ�
WKH�EUDLQ�SURFHVVHV�WKLV�W\SH�RI�LQIRUPDWLRQ�� 

7KLV�VWXG\�LV�GHVLJQHG�WR�OHDUQ�ZKHWKHU�RPHJD-��ILVK�RLO�FDQ�
KHOS�WR�UHGXFH�WKH�W\SH�RI�IDW�WKDW�FDXVHV�KHDOWK�SUREOHPV� )DW�
WKDW�DFFXPXODWHV�LQ�WKH�JXW�DSSHDUV�WR�SURPRWH�LQIODPPDWLRQ�
PRUH�WKDQ�IDW�WKDW�DFFXPXODWHV�LQ�RWKHU�DUHDV�RI�\RXU�ERG\�DQG�
WKLV�PD\�SXW�\RX�DW�LQFUHDVHG�ULVN�RI�KHDUW�GLVHDVH�� 2PHJD-��
ILVK�RLO�ORZHUV�EORRG�IDWV��WULJO\FHULGHV��EXW�ZH�DUH�QRW�VXUH�
ZKHWKHU�LW DOVR UHGXFHV�LQIODPPDWLRQ�RI�IDW�  7R�EH HOLJLEOH�IRU�
WKLV�VWXG\��$PLVK�PHQ�DQG�ZRPHQ�ROGHU�WKDQ��� �\HDUV�QHHGHG�
WR�KDYH�D�IDVWLQJ�WULJO\FHULGH�OHYHOV DERYH�����ZLWK�DQ�
LQFUHDVHG ZDLVWOLQH�����LQFKHV�RU�PRUH�LQ�ZRPHQ�DQG����
LQFKHV�RU�PRUH�LQ�PHQ�� 3DUWLFLSDQWV�ZHUH�DVVLJQHG�WR�WDNH�

HLWKHU�RPHJD-��RU�SODFHER�FDSVXOHV����HDFK�GD\�� $W�WKH�
EHJLQQLQJ DQG�HQG�RI�WKH���PRQWK VWXG\� SLFWXUHV�RI�WKHLU IDW�
ZHUH�WDNHQ�XVLQJ�D�WHFKQLTXH FDOOHG�PDJQHWLF�UHVRQDQFH�
LPDJLQJ��05,��  :H�UHPRYHG�D�VPDOO�DPRXQW�RI�IDW IURP�
WKH EHOO\ E\�DVSLUDWLRQ�DQG�EORRG DQG�XULQH�FROOHFWLRQ�ZHUH�
SHUIRUPHG DW�WKH�EHJLQQLQJ�DQG HQG RI�WKH�VWXG\� �:H�DUH�
FXUUHQWO\�QRW�UHFUXLWLQJ�IRU�WKLV�VWXG\��:H�ZLOO�
EH�DQDO\]LQJ�WKH�GDWD�LQ�WKH�QHDU�IXWXUH� 

6HDVRQDO�$IIHFWLYH�'LVRUGHU��6$'��DIIHFWV�PLOOLRQV�RI�
$PHULFDQV��3HRSOH�ZLWK�6$'�KDYH�ORZ�PRRG��ORZ�HQHUJ\��JDLQ�
ZHLJKW��DQG�IHHO�VOHHS\�WKURXJK�WKH�ZLQWHU��'HFUHDVHG�GD\�
OHQJWK�WULJJHUV�6$'�LQ�VRPH�LQGLYLGXDOV�DQG�OLJKW�WKHUDS\�WUHDWV�
6$'��6RPH�SDWLHQWV�QHHG�PHGLFDWLRQV�RU�WDON�WKHUDS\�IRU�D�IXOO�
LPSURYHPHQW��7KLV�LV�WKH�ILUVW�VWXG\�RI�6$'�LQ�WKH�$PLVK��2XU�
ILQGLQJV��SXEOLVKHG�LQ�WKH�-RXUQDO�RI�$IIHFWLYH�'LVRUGHUV��VKRZ�
WKDW�WKH�IUHTXHQF\�RI�6$'�DQG�WKH�KHULWDELOLW\�RI�WKH�GLVRUGHU�DUH�
ORZHU�WKDQ�H[SHFWHG��:H�KDYH�DOVR�SXEOLVKHG�DQ�DUWLFOH�LQ�WKH�
-RXUQDO�RI�&OLQLFDO�3V\FKLDWU\�RQ�$XVWUDOLDQ�WZLQV�DQG�2OG�

2UGHU�$PLVK��VXJJHVWLQJ�WKDW�LQ�$XVWUDOLDQ�
WZLQV��EXW�QRW�LQ�WKH�$PLVK��VHDVRQDO�
DIIHFWLYH�GLVRUGHU�RYHUODSV�ZLWK�ELSRODU�
GLVRUGHU�DQG�VFKL]RSKUHQLD��:H�DUH�DOVR�
ILQDOL]LQJ�DQ�DUWLFOH�RQ�D�OLQN�EHWZHHQ�
VHDVRQDOLW\�RI�PRRG�DQG�ORZHU�
DGLSRQHFWLQ��D�KRUPRQH�LPSOLFDWHG�LQ�
ZHLJKW�UHJXODWLRQ��SUHYLRXVO\�DVVRFLDWHG�
ZLWK�GHSUHVVLRQ��:H�DUH�DOVR�ILQDOL]LQJ�D�SXEOLFDWLRQ�RQ�
PHDVXULQJ�OLJKW�LQ�WKH�$PLVK�KRPHV�� 

6HDVRQDO�$IIHFWLYH�'LVRUGHU�6WXG\��6$'� 

2PHJD-��)LVK�2LO�6WXG\ 

6WXGLHV�LQ�$QDO\VLV 



7KH�'LDEHWHV�6WXG\�ZDV�WKH�YHU\�ILUVW�VWXG\�GRQH�E\�WKH�$PLVK�
5HVHDUFK�&OLQLF�����\HDUV�DJR��7KH�JRDO�RI�WKLV�SURMHFW�LV�WR�

LGHQWLI\�JHQHV�LQYROYHG�LQ�WKH�
DGXOW-RQVHW�IRUP�RI�GLDEHWHV��
DOVR�FDOOHG�7\SH���GLDEHWHV��
,GHQWLI\LQJ�WKHVH�JHQHV�PD\�
OHDG�WR�QHZ�XQGHUVWDQGLQJV�RI�
WKH�GLVHDVH�DQG�EHWWHU�ZD\V�WR�
SUHYHQW�RU�WUHDW�LW��7KDQNV�WR�

PDQ\�RI�WKH�/DQFDVWHU�$PLVK��ZH�KDYH�UHFUXLWHG�RYHU������
YROXQWHHUV��7KH�VHDUFK�IRU�GLDEHWHV�ULVN�JHQHV�LV�RQJRLQJ��
6\PSWRPV�RI�GLDEHWHV�PD\�LQFOXGH�IDWLJXH��LQFUHDVHG�WKLUVW��
KXQJHU�DQG�XULQDWLRQ��,I�OHIW�XQWUHDWHG��GLDEHWHV�FDQ�OHDG�WR�H\H��
OLYHU��NLGQH\��QHUYH�DQG�EORRG�YHVVHO�SUREOHPV��,I�\RX�RU�
VRPHRQH�LQ�\RXU�IDPLO\�LV�H[SHULHQFLQJ�WKHVH�V\PSWRPV�DQG�
ZRXOG�OLNH�WR�EH�WHVWHG�IRU�GLDEHWHV��SOHDVH�FDOO�WKH�FOLQLF�DW����
-���-�������$OO�WHVWLQJ�LV�IUHH�DQG�XVXDOO\�GRQH�LQ�\RXU�KRPH� 

7KH�$PLVK�)DPLO\�'LDEHWHV�6WXG\��$)'6� 

 7KLV�VWXG\�ZDV�VWDUWHG�LQ�0DUFK������DQG�WKDQNV�WR�RXU�PDQ\�
ZRQGHUIXO�$PLVK�SDUWLFLSDQWV��ZH�DUH�PDNLQJ�JUHDW�SURJUHVV�LQ�
VWXG\LQJ�JHQHV�WKDW�DUH�LPSRUWDQW�IRU�ERQH�KHDOWK��,Q�
FROODERUDWLRQ�ZLWK�PDQ\�RWKHU�JURXSV�DURXQG�WKH�ZRUOG��ZH�
KDYH�IRXQG����JHQHV�WKDW�DUH�LPSRUWDQW�IRU�ERQH�KHDOWK��%RQH�
VWUHQJWK��DW�LWV�³SHDN´�LQ�WKH�HDUO\���V�LQ�ZRPHQ�DQG�PLG���V�LQ�
PHQ��LV�����GHWHUPLQHG�E\�JHQHV��%RQH�ORVV��VWDUWLQJ�DURXQG�
DJH����LV�DW�OHDVW�����GXH�WR�JHQHWLF�FDXVHV��7KLV�VWXG\�ZKLFK�

LQFOXGHV�D�IUHH�';$�ERQH�GHQVLW\�
VFDQ��UHPDLQV�RSHQ�IRU�UHFUXLWPHQW�
WR�:HOOQHVV�SDUWLFLSDQWV�DJH����
DQG�DERYH��ZKR�UHFHLYH�DQ�
DEQRUPDO�KHHO�XOWUDVRXQG��7KH�
VWXG\�DOVR�RIIHUV�D�UHVFDQ�HYHU\�
WZR�\HDUV��WR�SUHYLRXV�
2VWHRSRURVLV�VWXG\�SDUWLFLSDQWV�ZKR�KDG�DEQRUPDO�UHVXOWV�� 

2VWHRSRURVLV�6WXG\ 

7KLV�VWXG\��ZKLFK�EHJDQ�WKH�VXPPHU�RI�������
ZLOO�KHOS�XV�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�
HIIHFW�RI�FDQDJOLIOR]LQ�RQ�KHDOWK\��QRQ-
GLDEHWLF�SHRSOH�WR�VHH�LI�D�SDUWLFXODU�JHQH�

YDULDWLRQ�LQIOXHQFHV�KRZ�ZHOO�FDQDJOLIOR]LQ�ZRUNV�LQ�WKH�
NLGQH\V�WR�UHPRYH�VXJDU�IURP�WKH�ERG\��3HRSOH�ZKR�
SDUWLFLSDWHG�LQ�DQ�$PLVK�5HVHDUFK�&OLQLF�VWXG\�EHIRUH�DQG�
FDUU\�FHUWDLQ�JHQH�YDULDWLRQV�SDUWLFLSDWHG�LQ�WKLV�VWXG\� 

3KDUPDFRJHQHWLFV�RI�6*/7��,QKLELWRUV 

7R[RSODVPD�JRQGLL��7��JRQGLL��LV�D�PLFURVFRSLF�RUJDQLVP�IRXQG�LQ�
DERXW���-����RI�SHRSOH�LQ�WKH�86��,Q�WKH�2OG�2UGHU�$PLVK�LQ�
/DQFDVWHU��ZH�IRXQG�LW�LQ�DSSUR[LPDWHO\�����RI�LQGLYLGXDOV��0RVW�
SHRSOH�ZLWK�7��JRQGLL�DUH�KHDOWK\��+RZHYHU��7��JRQGLL�FDQ�
RFFDVLRQDOO\�FDXVH�GLVHDVH��PDLQO\�LQ�SHRSOH�ZLWK�D�ZHDNHQHG�
LPPXQH�V\VWHP�DQG�EDELHV�ERUQ�WR�ZRPHQ�ILUVW�H[SRVHG�GXULQJ�
SUHJQDQF\��,Q�DGGLWLRQ��VRPH�UHVHDUFK�VXJJHVWV�WKDW�7��JRQGLL�PD\�EH�
DVVRFLDWHG�ZLWK�GHSUHVVLRQ� 
4XHVWLRQQDLUHV�DVNLQJ�DERXW�IDFWRUV�WKDW�KDYH�EHHQ�VKRZQ�WR�
FRQWULEXWH�WR�EHLQJ�H[SRVHG�WR�7��JRQGLL�ZHUH�PDLOHG�WKH�EHJLQQLQJ�
RI�-DQXDU\�������WR�SHRSOH�WKDW�SDUWLFLSDWHG�LQ�WKH�:HOOQHVV�6WXG\��
7KDQN�\RX�WR�DOO�ZKR�KDYH�SDUWLFLSDWHG�LQ�WKLV�VWXG\��:H�KDYH�IXUWKHU�
DQDO\]HG�WKH�ULVN�IDFWRUV�DQG�ZH�DUH�QRZ�ZRUNLQJ�RQ�ZULWLQJ�
PDQXVFULSWV��7KH�PDLQ�UHVXOW�LV�WKDW�HDWLQJ�XQGHUFRRNHG�RU�UDZ�PHDW��
GULQNLQJ�XQSDVWHXUL]HG�PLON�DQG�ZRUNLQJ�ZLWK�DQLPDOV�LV�OLQNHG�ZLWK�
EHLQJ�SRVLWLYH�IRU�7��JRQGLL���:H�DUH�DOVR�LQYHVWLJDWLQJ�OLQNV�EHWZHHQ�
GLIIHUHQW�W\SHV�RI�7��JRQGLL�DQG�LPPXQH�UHVSRQVHV�WKDW�PD\�DIIHFW�
RWKHU�RUJDQV��DQG�JHQHWLF�OLQNV�ZLWK�7��JRQGLL�H[SRVXUH��:H�UHFHQWO\�
SXEOLVKHG�DQ�DUWLFOH�DFFHSWHG�RQ�WKH�KHULWDELOLW\�RI�QHRSWHULQ��D�
PDUNHU�RI�LQIODPPDWLRQ�SUHYLRXVO\�IRXQG�HOHYDWHG�LQ�7��JRQGLL�
SRVLWLYLW\��7KH�KHULWDELOLW\�DSSHDUHG�WR�EH�VPDOO��DQG�WKXV�QHRSWHULQ�

OHYHOV�LQ�WKH�EORRG�PLJKW�EH�
PRUH�D�UHIOHFWLRQ�RI�D�³VWDWH´�
XQGHU�WKH�LQIOXHQFH�RI�FKDQJHV�LQ�
WKH�HQYLURQPHQW�UDWKHU�WKDQ�
VWDEOH�WUDLWV��:H�DOVR�IRXQG�D�
ZHDN�DVVRFLDWLRQ�ZLWK�PRRG�
VWDWHV��:H�SODQ�WR�DOVR�VWXG\�LQ�
FROODERUDWLRQ�ZLWK�'U��+RQJ��WKH�
FRQQHFWLRQ�EHWZHHQ�7��JRQGLL�DQG�FKDQJHV�LQ�EUDLQ�IXQFWLRQDO�
FRQQHFWLYLW\�DQG�ZKLWH�PDWWHU�LQWHJULW\��:H�DUH�DOVR�LQ�WKH�SURFHVV�RI�
DQDO\]LQJ�VDPSOHV�RI�VHWWOHG�GXVW�IURP�$PLVK�KRPHV�DQG�DLU�
FRQGLWLRQLQJ�ILOWHUV�QHDU�$PLVK�ILHOGV�DV�ZHOO�DV�DLU�VDPSOHV�FROOHFWHG�
GXULQJ�ILHOG�ZRUN�WR�LQYHVWLJDWH�D�FRPSOHWHO\�QHZ�ZD\�RI�
WUDQVPLVVLRQ��L�H��DLUERUQH��7KH�DQDO\VLV�RI�WKHVH�VDPSOHV�IRU�7��
JRQGLL�LQFOXGHV�JHQHWLF�DQG�ELRORJLFDO�DSSURDFKHV��7KLV�SURMHFW��LI�
WKH�DLUERUQH�SUHVHQFH�RI�7��JRQGLL�LV�FRQILUPHG��PD\�OHDG�WR�QHZ�
JXLGHOLQHV�IRU�SUHJQDQW�ZRPHQ�LQ�DUHDV�ZLWK�KLJK�SUHYDOHQFH��JLYHQ�
WKDW�EHFRPLQJ�LQIHFWHG�GXULQJ�SUHJQDQF\�PD\�YHU\�DGYHUVHO\�DIIHFW�
WKH�EUDLQ�RI�WKH�QHZERUQ�� 

7R[RSODVPD�JRQGLL�([SRVXUH�4XHVWLRQQDLUH 



6WXGLHV�LQ�$QDO\VLV 

&DUGLRYDVFXODU�GLVHDVH�LV�WKH�OHDGLQJ�FDXVH�RI�GHDWK�LQ�WKH�
8QLWHG�6WDWHV�ZLWK�KHDUW�DWWDFNV��DOVR�NQRZQ�DV�P\RFDUGLDO�
LQIDUFWLRQ��EHLQJ�WKH�PRVW�FRPPRQ�IRUP�RI�WKLV�GLVHDVH��:KHQ�D�
SHUVRQ�KDV�D�KHDUW�DWWDFN��DVSLULQ�LV�WKH�PRVW�FRPPRQO\�JLYHQ�
GUXJ�LQ�RUGHU�WR�KHOS�SDWLHQWV�JHW�EHWWHU��$VSLULQ�ZRUNV�E\�
SUHYHQWLQJ�EORRG�FORWV��ZKLFK�LV�D�FRPPRQ�UHDVRQ�ZK\�SHRSOH�
KDYH�KHDUW�DWWDFNV��:KLOH�DVSLULQ�SUHYHQWV�WKH�IRUPDWLRQ�RI�EORRG�
FORWV�LQ�PDQ\�SHRSOH��VRPH�SDWLHQWV�GR�QRW�EHQHILW��RU�JHW�D�

UHGXFHG�EHQHILW��IURP�WDNLQJ�WKLV�GUXJ��7KLV�LV�NQRZQ�DV�
DVSLULQ�UHVLVWDQFH��7KH�UHDVRQ�ZK\�VRPH�SHRSOH�KDYH�

DVSLULQ�UHVLVWDQFH�PD\�EH�GXH�WR�GLIIHUHQFHV�LQ�WKHLU�JHQHV���,Q�
WKLV�VWXG\��ZH�ZLOO�HYDOXDWH�KRZ�GLIIHUHQFHV�LQ�WKH�JHQH�3($5��
DQG�RWKHU�IDFWRUV�GHWHUPLQH�KRZ�ZHOO�SHRSOH�UHVSRQG�WR���
GLIIHUHQW�GRVHV�RI�DVSLULQ��6R�IDU��ZH�KDYH�HQUROOHG����
SDUWLFLSDQWV�LQ�WKLV�VWXG\��7KH�UHVXOWV�RI�WKLV�VWXG\�PD\�EH�YHU\�
LPSRUWDQW�LQ�KHOSLQJ�GRFWRUV�SUHVFULEH�WKH�EHVW�GRVH�RI�DVSLULQ�
EDVHG�RQ�WKH�SDWLHQW
V�JHQHWLF�PDNH�XS�WR�SUHYHQW�RU�WUHDW�D�KHDUW�
DWWDFN�� 

3HDU���6WXG\ 

2VWHRSRURVLV�SVHXGRJOLRPD�V\QGURPH��233*��LV�D�UDUH�
JHQHWLF�GLVRUGHU�RI�ZHDN�ERQHV��RVWHRSRURVLV���EOLQGQHVV�
�IURP�ELUWK��DQG�VRPHWLPHV�EHKDYLRUDO�SUREOHPV��$OWKRXJK�
233*�LV�H[WUHPHO\�UDUH�LQ�WKH�JHQHUDO�SRSXODWLRQ��DERXW����
SHRSOH�ZLWK�233*�DUH�NQRZQ�ZRUOGZLGH���PDQ\�FKLOGUHQ�
ZLWK�233*�KDYH�EHHQ�GLDJQRVHG�LQ�WKH�2OG�2UGHU�0HQQRQLWH�
FRPPXQLW\�LQ�3$������FKLOGUHQ�VR�IDU���233*�FDQ�OHDG�WR�
PXOWLSOH�EURNHQ�ERQHV��IUDFWXUHV��RI�WKH�XSSHU�DQG�ORZHU�OHJ�
ERQHV�DQG�EDFN���'U�6WUHHWHQ�KDV�EHHQ�VWXG\LQJ�233*�IRU�
PDQ\�\HDUV��WU\LQJ�WR�ILQG�D�QHZ�WUHDWPHQW�WKDW�ZLOO�KHOS�

VWUHQJWKHQ�WKH�ERQHV�LQ�SHRSOH�ZLWK�233*���7UDGLWLRQDO�
PHGLFDWLRQV�XVHG�WR�WUHDW�RVWHRSRURVLV�FDQ�KHOS�LQ�233*�EXW�
GR�QRW�WRWDOO\�SUHYHQW�IUDFWXUHV��&XUUHQWO\��WKLV�SURWRFRO�LV�QRW�
DFWLYH�� 

233*�6WXG\ 

%DVHG�RQ�RXU�H[FLWLQJ�ILQGLQJ�WKDW�DERXW���LQ����$PLVK�SHRSOH�
FDUU\�D�JHQH�FKDQJH�WKDW�KHOSV�WKHP�WR�FOHDU�GLHWDU\�IDW�IURP�
WKHLU�EORRG�IDVWHU�DQG�PD\�KHOS�SUHYHQW�KHDUW�GLVHDVH��ZH�DUH�
FRQGXFWLQJ�D�VWXG\�WR�OHDUQ�PRUH�DERXW�WKLV�JHQH�FKDQJH�FDOOHG�
$32&��5��;�� 

3HRSOH�ZLWK�WKLV�JHQH�FKDQJH�PDNH�OHVV�RI�D�VXEVWDQFH�LQ�WKH�
ERG\�FDOOHG�$SR&-,,,��7KH�QHZ�VWXG\�LV�KHOSLQJ�XV�WR�OHDUQ�
KRZ�$SR&-,,,�ZRUNV�DQG�ZKHWKHU�ORZHULQJ�LW�LQ�RWKHU�SHRSOH�
PLJKW�EH�D�XVHIXO�ZD\�WR�SUHYHQW�KHDUW�GLVHDVH��:H�DUH�

FRPSDULQJ�SHRSOH�ZLWK�DQG�ZLWKRXW�WKH�JHQH�FKDQJH�IRU�KRZ�
WKHLU�IDW�LV�GLVWULEXWHG�LQ�WKHLU�ERGLHV��KRZ�WKHLU�ERGLHV�SURFHVV�
GLHWDU\�IDW��FKROHVWHURO�DQG�VXJDU��DQG�KRZ�IDW�DQG�FKROHVWHURO�
PRYH�DURXQG�LQ�WKHLU�EORRGVWUHDP���2YHU�����SHRSOH�KDYH�
HQUROOHG�LQ�WKH�VWXG\��ZKLFK�LV�IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWHV�
RI�+HDOWK���6RPH�RI�WKHVH�SDUWLFLSDQWV�JUDFLRXVO\�JDYH����KRXUV�
RI�WKHLU�WLPH�LQ�RQH�GD\�IRU�D�VSHFLDO�SDUW�RI�WKH�VWXG\�WKDW�LV�
DOORZLQJ�XV�WR�OHDUQ�XS�FORVH�KRZ�DSR&-,,,�FRQWUROV�WKH�WUDYHO�
RI�IDW�LQ�WKH�ERG\���2XU�ZRUN�RQ�DSR&-,,,�ZDV�GLVFXVVHG�LQ�WKH�
3KLODGHOSKLD�,QTXLUHU� 

0HWDEROLF�,PSDFW�RI�$SR&-,,,��0L$&7� 

+HDUW�GLVHDVH��&9'��LV�D�OHDGLQJ�FDXVH�RI�KXPDQ�PRUELGLW\�DQG�
PRUWDOLW\�LQ�WKH�ZRUOG��$�KLJK�FKROHVWHURO�OHYHO�LQ�WKH�EORRG�LV�
DQ�LPSRUWDQW�ULVN�IDFWRU�IRU�KHDUW�GLVHDVH��5HFHQW�HYLGHQFH�IURP�
ODUJH�FRKRUWV�VXJJHVW�WKDW�D�SDUWLFXODU�SURWHLQ�WKDW�LV�DVVRFLDWHG�
ZLWK�FKROHVWHURO��FDOOHG�/LSRSURWHLQ��D��>/S�D�@�LV�DQ�LPSRUWDQW�
GHWHUPLQDQW�RI�KHDUW�GLVHDVH�DQG�VWURNH��+RZHYHU��QR�SUDFWLFDO�
PHWKRG�IRU�SKDUPDFRORJLF�ORZHULQJ�RI�/S�D��OHYHOV�LV�FXUUHQWO\�
DYDLODEOH��7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�GHILQH�KRZ�JHQHV�
LQIOXHQFH�/S�D���:H�DUH�SDUWLFXODUO\�LQWHUHVWHG�LQ�WZR�UHJLRQV�RQ�
FKURPRVRPHV���	�����3DUWLFLSDQWV�RI�WKLV�VWXG\�ZHUH�DVNHG�WR�
SURYLGH�D�EORRG�VDPSOH�DQG�DOVR�XQGHUJR�RWKHU�WHVWV�WR�ORRN�DW�

EORRG�YHVVHOV�LQ�WKH�QHFN�DQG�EUDLQ�XVLQJ�XOWUDVRXQG�DQG�05,��
:H�HQUROOHG����$PLVK�VXEMHFWV�LQ�WKLV�VWXG\��,GHQWLILFWLRQ�RI�WKH�
JHQHV�WKDW�LQIOXHQFH�/S�D��OHYHOV�PD\�OHDG�WR�WKH�GHVLJQ�RI�QRYHO�
WKHUDSHXWLF�VWUDWHJLHV�WR�
ORZHU�/S�D��OHYHOV�WR�
SUHYHQW�RU�WUHDW�KHDUW�
GLVHDVH�LQ�SDWLHQWV�ZLWK�
GLDEHWHV� 

/S�D��6WXG\ 




