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$77(67$7,21�2)�$87+256+,3 

,�KHUHE\�GHFODUH�WKDW�WKLV�VXEPLVVLRQ�LV�P\�RZQ�ZRUN�DQG�WKDW��WR�WKH�EHVW�RI�P\�NQRZOHGJH�

DQG�EHOLHI��LW�FRQWDLQV�QR�PDWHULDO�SUHYLRXVO\�SXEOLVKHG�RU�ZULWWHQ�E\�DQRWKHU�SHUVRQ��H[FHSW�

ZKHUH�H[SOLFLWO\�GHILQHG�LQ�WKH�DFNQRZOHGJHPHQWV���QRU�PDWHULDO�ZKLFK�WR�D�VXEVWDQWLDO�H[WHQW�

KDV�EHHQ�VXEPLWWHG�IRU�WKH�DZDUG�RI�DQ\�RWKHU�GHJUHH�RU�GLSORPD�RI�D�XQLYHUVLW\�RU�RWKHU�

LQVWLWXWLRQ�RI�KLJKHU�OHDUQLQJ� 

6LJQHG 'DWH�����'HFHPEHU����� 
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$&.12:/('*(0(176 

7KDQN�\RX�WR�P\�PRWKHU�$PDQGD�IRU�DOZD\V�WDNLQJ�WKH�WLPH�WR�UHDG�P\�ZRUN��DQG�WR�

-RVK�DQG�*HRUJLD�IRU�\RXU�HQFRXUDJHPHQW�DQG�EHOLHI�LQ�PH� 

0RVW�RI�DOO��,�ZRXOG�OLNH�WR�ZKROHKHDUWHGO\�WKDQN�P\�VXSHUYLVRU��&KDUPDLQH�%ULJKW��

IRU�\RXU�VXSSRUW�DQG�VXSHUYLVLRQ�WKURXJKRXW�WKLV�\HDU��,�DP�LQFUHGLEO\�JUDWHIXO�WR�KDYH�KDG�

\RXU�JXLGDQFH�DQG�H[SHUWLVH� 
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$%675$&7 

,Q�UHFHQW�\HDUV��WKH�ERG\�RI�UHVHDUFK�LQYHVWLJDWLQJ�H[SHULHQFHV�RI�SV\FKRORJLFDO�LQWLPDWH�

SDUWQHU�DEXVH�LQ�UHODWLRQ�WR�DWWDFKPHQW�WKHRU\�KDV�JURZQ�FRQVLGHUDEO\��:KLOH�H[LVWLQJ�

OLWHUDWXUH�FRQILUPV�D�OLQN�EHWZHHQ�WKH�WZR�FRQFHSWV��UHFHQW�VWXGLHV�H[SORULQJ�WKH�

SV\FKRORJLFDO�DQG�VRFLDO�PHFKDQLVPV�XQGHUSLQQLQJ�WKLV�UHODWLRQVKLS�DUH�\HW�WR�EH�FRQVLGHUHG�

DORQJVLGH�RQH�DQRWKHU��$V�VXFK��LW�LV�QRW�FOHDU�KRZ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�

LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�LV�FRQVWUXFWHG� 

8VLQJ�D�VFRSLQJ�OLWHUDWXUH�UHYLHZ�PHWKRGRORJ\��WKLV�VWXG\�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�

EUHDGWK�RI�WKH�FXUUHQW�OLWHUDWXUH�LQYHVWLJDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�

DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��6WXGLHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�ZKHWKHU�WKH\�

LQYHVWLJDWHG�WKH�UHODWLRQVKLS�IURP�WKH�SHUVSHFWLYH�RI�YLFWLPL]DWLRQ�RI�DEXVH��RU�SHUSHWUDWLRQ��

6WXGLHV�IRFXVLQJ�RQ�YLFWLPL]DWLRQ�ZHUH�JURXSHG�LQWR�IRXU�FDWHJRULHV��ZKLOH�VWXGLHV�ORRNLQJ�DW�

SHUSHWUDWLRQ�ZHUH�JURXSHG�LQWR�ILYH��2YHUDOO��WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�

SV\FKRORJLFDO�DEXVH�ZDV�IRXQG�WR�EH�XQGHUSLQQHG�E\�FKLOGKRRG�H[SHULHQFHV��LQGLYLGXDO�WUDLWV��

UHODWLRQVKLS�IDFWRUV�DQG�ELRORJLFDO�IDFWRUV��)LQGLQJV�LQGLFDWHG�D�FRPSOH[��ELGLUHFWLRQDO�PRGHO�

IRU�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�FRPPLWWHG�UHODWLRQVKLSV��

KRZHYHU��PRUH�UHVHDUFK�LV�UHTXLUHG�WR�SURYLGH�IXUWKHU�GHWDLO� 

)XWXUH�UHVHDUFK�UHJDUGLQJ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�

DEXVH�VKRXOG�WDNH�DQ�LQWHUVHFWLRQDO�DSSURDFK��HQVXULQJ�GLYHUVH�SHUVSHFWLYHV�DUH�UHSUHVHQWHG� 
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&+$37(5�21(��,1752'8&7,21�$1'�/,7(5$785(�5(9,(: 

,Q�UHFHQW�\HDUV��WKH�VFRSH�RI�UHVHDUFK�VXUURXQGLQJ�DWWDFKPHQW�WKHRU\�KDV�H[SDQGHG�

FRQVLGHUDEO\��2ULJLQDOO\�FRQFHSWXDOL]HG�E\�%RZOE\��������DV�D�IUDPHZRUN�WR�H[SODLQ�

GLIIHUHQW�ZD\V�FKLOGUHQ�H[KLELW�DWWDFKPHQW�WR�WKHLU�SDUHQWV��DWWDFKPHQW�WKHRU\�LV�QRZ�ZLGHO\�

DSSOLHG�WR�ERWK�DGXOW�DQG�FKLOG�LQWHUSHUVRQDO�UHODWLRQVKLSV��DV�ZHOO�DV�SURYLGLQJ�D�XVHIXO�

IUDPHZRUN�IRU�SURIHVVLRQDOV�LQ�FOLQLFDO�VHWWLQJV��,QIRUPDWLRQ�UHJDUGLQJ�DQ�LQGLYLGXDO¶V�

DWWDFKPHQW�VW\OH�FDQ�EH�YDOXDEOH�LQ�FRQWH[WXDOL]LQJ�WKHLU�WKRXJKWV��EHKDYLRXUV�DQG�

H[SHULHQFHV�LQ�UHODWLRQ�WR�RWKHUV��DQG�LQIRUP�LQWHUYHQWLRQ�DSSURDFKHV��6DOFXQL�������� 

6WURQJ�WKHRUHWLFDO�OLQNV�KDYH�EHHQ�IRUJHG�EHWZHHQ�DGXOW�DWWDFKPHQW�DQG�UHODWLRQDO�

ZHOOEHLQJ��ZLWK�HYLGHQFH�OLQNLQJ�DWWDFKPHQW�LQVHFXULW\�ZLWK�ORZHU�UHODWLRQVKLS�VDWLVIDFWLRQ�

DQG�ZHOOEHLQJ��&DQGHO�	�7XUOLXF���������0RUH�VSHFLILFDOO\��UHVHDUFK�VKRZV�D�UHODWLRQVKLS�

EHWZHHQ�OHYHOV�RI�DWWDFKPHQW�LQVHFXULW\�DQG�LQFLGHQFHV�RI�DEXVH�LQ�URPDQWLF�UHODWLRQVKLSV�

�)LQNHO�	�6ORWWHU��������.DUDQW]DV�HW�DO����������$V�REVHUYHG�E\�2XWODZ���������QRQ�SK\VLFDO�

DEXVH�RFFXUV�PRUH�FRPPRQO\�WKDQ�SK\VLFDO�DEXVH��+RZHYHU��PRVW�UHVHDUFK�WR�GDWH�IRFXVHV�

RQ�SK\VLFDO�IRUPV�RI�DEXVH��RU�WUHDWV�LQWLPDWH�SDUWQHU�DEXVH�DV�D�KRPRJHQRXV�SKHQRPHQRQ��

IDLOLQJ�WR�WDNH�LQWR�DFFRXQW�WKDW�WKH�XQGHUO\LQJ�SV\FKRORJLFDO�DQG�VRFLDO�SURFHVVHV�DVVRFLDWHG�

ZLWK�SV\FKRORJLFDO�DEXVH�PD\�GLIIHU�IURP�WKRVH�WKDW�H[SODLQ�SK\VLFDO�DEXVH��RU�DEXVH�DV�D�

ZKROH��7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�OLWHUDWXUH�VXUURXQGLQJ�DWWDFKPHQW�WKHRU\�DQG�

LQWLPDWH�SDUWQHU�DEXVH��DQG�KRZ�WKH�WZR�KDYH�EHHQ�OLQNHG�LQ�UHVHDUFK�WR�GDWH��)ROORZLQJ�WKLV��

WKH�UDWLRQDOH�DQG�DLPV�RI�WKH�FXUUHQW�UHVHDUFK�DUH�RXWOLQHG� 

����$WWDFKPHQW�WKHRU\ 

$WWDFKPHQW�WKHRU\��RULJLQDOO\�FRQFHSWXDOLVHG�E\�%RZOE\��������DQG�$LQVZRUWK�

��������GHVFULEHV�WKH�GLIIHUHQW�ZD\V�LQ�ZKLFK�LQIDQWV�ERQG�ZLWK�WKHLU�FDUHJLYHUV��GHSHQGLQJ�

RQ�WKH�SDUHQW¶V�UHVSRQVLYHQHVV�WR�WKH�QHHGV�RI�WKH�FKLOG�LQ�WLPHV�RI�GLVWUHVV��$V�H[SODLQHG�E\�
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6LPSVRQ�DQG�5KROHV���������LW�LV�DGYDQWDJHRXV�IURP�DQ�HYROXWLRQDU\�SHUVSHFWLYH�IRU�D�FKLOG�

WR�H[SHULHQFH�GLVWUHVV�ZKHQ�VHSDUDWHG�IURP�WKHLU�FDUHJLYHU��KRZHYHU�WKLV�UHDFWLRQ�VKRXOG�EH�

UHGXFHG�E\�SDUHQWDO�UHVSRQVLYHQHVV�WR�WKH�GLVWUHVV��7KLV�UHVSRQVH�LQIRUPV�WKH�FKLOG¶V�ZRUNLQJ�

PRGHO�RI�DWWDFKPHQW��RU�WKHLU�H[SHFWDWLRQV�RI�VLJQLILFDQW�RWKHUV�LQ�WKHLU�OLYHV�WR�PHHW�WKHLU�

QHHGV��DQG�WKHLU�RZQ�ZRUWKLQHVV�RI�WKHVH�QHHGV�EHLQJ�PHW� 

7KRXJK�HDUO\�UHVHDUFK�IRFXVHG�RQ�GHOLQHDWLQJ�DWWDFKPHQW�VW\OHV�LQ�EDELHV��ERWK�

%RZOE\��������DQG�$LQVZRUWK��������DFNQRZOHGJHG�WKH�SUHVHQFH�RI�DWWDFKPHQW�UHODWLRQVKLSV�

WKURXJKRXW�OLIH��LQFOXGLQJ�RQJRLQJ�SDUHQWDO�UHODWLRQVKLSV��FORVH�IULHQGV��DQG�URPDQWLF�

SDUWQHUV��7KH�SUHVHQFH�RI�DWWDFKPHQW�LQ�DGXOW�URPDQWLF�UHODWLRQVKLSV�ZDV�WKHRUHWLFDOO\�

VROLGLILHG�E\�+D]DQ�DQG�6KDYHU��������DQG�%UDGVKDZ�HW�DO���������ZKLFK�DOORZHG�IRU�WKH�

DSSOLFDWLRQ�RI�DWWDFKPHQW�WKHRU\�WR�D�PXOWLWXGH�RI�UHDO�OLIH�UHODWLRQDO�FRQWH[WV��LQFOXGLQJ�

PDUULDJH��LQWHUSHUVRQDO�FRPPXQLFDWLRQ��DQG�WKH�HQGLQJ�RI�UHODWLRQVKLSV��*LOODWK�HW�DO��������� 

������$WWDFKPHQW�VW\OHV��7KRXJK�H[DFW�WHUPV�KDYH�FKDQJHG�RYHU�WLPH��WRGD\�WKHUH�DUH�

IRXU�FRPPRQO\�UHFRJQLVHG�DWWDFKPHQW�VW\OHV�XVHG�LQ�UHODWLRQ�WR�DGXOWV��WKUHH�RI�ZKLFK�DUH�

FRQVLGHUHG�µLQVHFXUH¶��,Q�WKH�PRGHO�SRSXODULVHG�E\�%DUWKRORPHZ�DQG�+RURZLW]���������

DWWDFKPHQW�LV�PHDVXUHG�DORQJ�FRQWLQXRXV�GLPHQVLRQV�RI�DYRLGDQFH�DQG�DQ[LHW\��,QGLYLGXDOV�

ORZ�LQ�ERWK�DYRLGDQFH�DQG�DQ[LHW\�DUH�FRQVLGHUHG�VHFXUHO\�DWWDFKHG��PHDQLQJ�WKH\�DUH�XVXDOO\�

FRPIRUWDEOH�IRUPLQJ�FORVH�UHODWLRQVKLSV�DQG�GHSHQGLQJ�RQ�RWKHUV��+LJK�DQ[LHW\�DQG�ORZ�

DYRLGDQFH�UHVXOW�LQ�D�SUHRFFXSLHG�DWWDFKPHQW�VW\OH��ZKLOH�LQGLYLGXDOV�ZLWK�D�GLVPLVVLQJ�

DYRLGDQW�DWWDFKPHQW�VW\OH�DUH�ORZ�LQ�DQ[LHW\�DQG�KLJK�LQ�DYRLGDQFH��,QGLYLGXDOV�ZKR�DUH�KLJK�

LQ�ERWK�DYRLGDQFH�DQG�DQ[LHW\�DUH�FRQVLGHUHG�WR�EH�IHDUIXO�DYRLGDQW��$V�GHVFULEHG�E\�*LOODWK�

HW�DO����������LQGLYLGXDOV�KLJK�LQ�DWWDFKPHQW�DYRLGDQFH�DUH�OLNHO\�WR�YDOXH�LQGHSHQGHQFH��DQG�

ILQG�YXOQHUDELOLW\�DQG�FORVHQHVV�WR�RWKHUV�XQFRPIRUWDEOH��&RQYHUVHO\��VRPHRQH�ZKR�LV�KLJK�LQ�

DWWDFKPHQW�DQ[LHW\�DWWHPSWV�WR�DWWDLQ�D�VHQVH�RI�VHFXULW\�WKURXJK�FORVHQHVV�WR�RWKHUV��DQG�LV�

KLJKO\�YLJLODQW�DQG�VHQVLWLYH�WR�SHUFHLYHG�UHMHFWLRQ�LQ�UHODWLRQVKLSV� 
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������0HDVXULQJ�DWWDFKPHQW�LQVHFXULW\��7R�GDWH��QXPHURXV�WRROV��VFDOHV�DQG�

PHDVXUHV�WR�DVVHVV�DGXOW�DWWDFKPHQW�KDYH�EHHQ�GHYHORSHG��$V�RXWOLQH�E\�&URZHOO�HW�DO��

��������WKHVH�WRROV�ZHUH�GHYHORSHG�EDVHG�RQ�D�UDQJH�RI�SHUVSHFWLYHV��DUHDV�RI�H[SHUWLVH�DQG�

PHWKRGRORJLHV��E\�D�QXPEHU�RI�LQGHSHQGHQW�UHVHDUFKHUV��$V�VXFK��ILQGLQJV�DFURVV�PHDVXUHV�

DUH�QRW�DOZD\V�FRPSDUDEOH�DQG�FDQ�OHDG�WR�PLVLQWHUSUHWDWLRQ��0RUHRYHU��PDQ\�PHDVXUHV�

DVVLJQ�FDWHJRULFDO�ODEHOV�RI�DQ�LQGLYLGXDO¶V�DWWDFKPHQW�VW\OH��ZKLOH�*LOODWK�HW�DO���������DUJXH�

WKDW�D�FRQWLQXRXV��GLPHQVLRQDO�DSSURDFK�WR�PHDVXUHPHQW�EHWWHU�GHWHFWV�QXDQFH�DQG�SURYLGHV�

IOH[LELOLW\�ZKHQ�IDFHG�ZLWK�FKDQJLQJ�OHYHOV�RI�DWWDFKPHQW�DQ[LHW\�DQG�DYRLGDQFH� 

&RPPRQO\�XVHG�PHDVXUHV�LQFOXGH�WKH�$GXOW�$WWDFKPHQW�,QWHUYLHZ��GHYHORSHG�VWDUWLQJ�

LQ�WKH�����V�E\�*HRUJH�HW�DO����������WKH�$GXOW�$WWDFKPHQW�6FDOH��&ROOLQV�	�5HDG���������WKH�

$WWDFKPHQW�6W\OH�4XHVWLRQQDLUH��)HHQH\�HW�DO���������DQG�WKH�([SHULHQFHV�LQ�&ORVH�

5HODWLRQVKLSV�,QYHQWRU\�DQG�LWV�GHULYDWLYHV��ZKLFK�ZDV�GHYHORSHG�E\�%UHQQDQ�HW�DO���������

DQG�UHYLVHG�E\�)UDOH\�HW�DO���������DV�DQ�DQVZHU�WR�LVVXHV�ZLWK�LQWHUSUHWDELOLW\�DQG�

JHQHUDOLVDELOLW\�LQ�H[LVWLQJ�PHDVXUHV�DW�WKH�WLPH� 

 

����3V\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH 

2I�WKH�GLIIHUHQW�ZD\V�LQ�ZKLFK�LQWLPDWH�SDUWQHU�DEXVH�FDQ�RFFXU��SV\FKRORJLFDO�DEXVH�

LV�WKH�PRVW�FRPPRQ��$FFRUGLQJ�WR�UHVHDUFK�E\�)DQVORZ�DQG�5RELQVRQ���������PRUH�WKDQ�KDOI�

RI�1HZ�=HDODQG�ZRPHQ�DUH�OLNHO\�WR�H[SHULHQFH�LQWLPDWH�SDUWQHU�DEXVH�LQ�WKHLU�OLIHWLPH��

2XWODZ��������RXWOLQHV�GLVWLQFW�FDWHJRULHV�RI�DEXVH�WKDW�DUH�OLNHO\�WR�RFFXU�LQ�DQ�LQWLPDWH�

UHODWLRQVKLS��ZLWK�QRQ�SK\VLFDO�W\SHV�RI�DEXVH�VXFK�DV�HPRWLRQDO��HFRQRPLF�RU�VRFLDO�

RFFXUULQJ�PRUH�IUHTXHQWO\�WKDQ�SK\VLFDO�RU�VH[XDO�DEXVH��,Q�NHHSLQJ�ZLWK�WKLV��)DQVORZ�DQG�

5RELQVRQ��������IRXQG�WKDW�WKH�YDVW�PDMRULW\�RI�1HZ�=HDODQG�ZRPHQ�ZKR�H[SHULHQFHG�

LQWLPDWH�SDUWQHU�DEXVH�GHDOW�ZLWK�SV\FKRORJLFDO�RU�HPRWLRQDO�DEXVH��HLWKHU�RQ�LWV�RZQ�RU�LQ�

FRPELQDWLRQ�ZLWK�SK\VLFDO�RU�VH[XDO�DEXVH��0RUHRYHU��DV�QRWHG�E\�&RPHoDQKD�HW�DO����������
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SV\FKRORJLFDO�DEXVH�LV�OLNHO\�WR�VWDUW�VXEWO\�DQG�JUDGXDOO\�HVFDODWH�LQWR�FRQWUROOLQJ��DJJUHVVLYH�

EHKDYLRXUV��VR�LV�QRW�DOZD\V�LPPHGLDWHO\�GHWHFWHG�E\�WKRVH�LQYROYHG� 

$V�REVHUYHG�E\�.HOO\���������SV\FKRORJLFDO�DEXVH�LV�GLIILFXOW�WR�GHILQH�GXH�WR�LWV�

FRPSOH[�DQG�KLJKO\�SHUVRQDO�QDWXUH��)DQVORZ�DQG�5RELQVRQ��������QRWH�WKDW�WKLV�ODFN�RI�

GHILQLWLRQ�LV�SDUWO\�WR�EODPH�IRU�WKH�GHDUWK�RI�UHVHDUFK�LQWR�SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\��

ZLWK�PRVW�UHVHDUFKHUV�IRFXVLQJ�WKHLU�DWWHQWLRQ�RQ�SK\VLFDO�RU�VH[XDO�LQWLPDWH�SDUWQHU�DEXVH��

0RUHRYHU��WKH�SHUVRQDO�QDWXUH�RI�SV\FKRORJLFDO�DEXVH�OHDGV�WR�D�KLJK�GHJUHH�RI�YDULDELOLW\��

PHDQLQJ�HYHU\�LQGLYLGXDO¶V�H[SHULHQFH�LV�OLNHO\�WR�EH�GLIIHUHQW��%HFDXVH�RI�WKLV��VHSDUDWLQJ�

SV\FKRORJLFDO�DEXVH�LQWR�FDWHJRULHV��RU�µW\SHV¶�RI�DEXVH��DSSHDUV�WR�EH�D�FRPPRQ�DSSURDFK�

�.HOO\�������� 

������7\SHV�RI�SV\FKRORJLFDO�DEXVH��6HYHUDO�DWWHPSWV�KDYH�EHHQ�PDGH�WR�GLVWLQJXLVK�

LQGLYLGXDO�W\SHV�RI�SV\FKRORJLFDO�DEXVH��ZLWK�D�JUHDW�GHJUHH�RI�RYHUODS�EHWZHHQ�GHILQLWLRQV��

)RU�LQVWDQFH��6DFNHWW�DQG�6DXQGHUV��������LGHQWLILHG�IRXU�GLPHQVLRQV�RI�SV\FKRORJLFDO�DEXVH��

LQFOXGLQJ�ULGLFXOLQJ�RI�WUDLWV��FULWLFLVLQJ�EHKDYLRXU��LJQRULQJ��DQG�MHDORXV�FRQWURO��.HOO\�

��������PHDQZKLOH��VHSDUDWHG�LQVWDQFHV�RI�SV\FKRORJLFDO�DEXVH�LQWR�WZR�FDWHJRULHV��

GRPLQDQFH�LVRODWLRQ�DQG�HPRWLRQDO�YHUEDO�DEXVH��7KHVH�WKHQ�FRQWDLQHG�VL[�IXUWKHU�W\SHV�RI�

HPRWLRQDO�DEXVH��LQFOXGLQJ�WKUHDWV�RI�DEXVH��ULGLFXOH��MHDORXV\��WKUHDWV�WR�FKDQJH�WKH�VWDWXV�RI�

WKH�UHODWLRQVKLS��UHVWULFWLRQ��DQG�GDPDJH�WR�SURSHUW\� 

3HUKDSV�WKH�PRVW�ZHOO�NQRZQ�IUDPHZRUN�RI�W\SHV�RI�SV\FKRORJLFDO�DEXVH�LV�WKDW�

GHYHORSHG�E\�0XUSK\�DQG�+RRYHU���������(PRWLRQDO�DEXVH�LQ�GDWLQJ�UHODWLRQVKLSV�ZDV�

VHSDUDWHG�LQWR�IRXU�GLVWLQFW�GLPHQVLRQV��NQRZQ�DV�UHVWULFWLYH�HQJXOIPHQW��KRVWLOH�ZLWKGUDZDO��

GHQLJUDWLRQ��DQG�GRPLQDQFH�LQWLPLGDWLRQ��5HVWULFWLYH�HQJXOIPHQW�LQFOXGHV�FRQWUROOLQJ�DQG�

UHVWULFWLQJ�D�SDUWQHU�LQ�ZKR�WKH\�VHH�DQG�ZKDW�WKH\�GR��UHVXOWLQJ�LQ�LVRODWLRQ�RI�WKH�SDUWQHU��

+RVWLOH�ZLWKGUDZDO�HQWDLOV�SK\VLFDO�RU�HPRWLRQDO�ZLWKGUDZDO�GXULQJ�RU�DIWHU�D�FRQIOLFW��VR�WKDW�

WKH�RWKHU�SDUWQHU�LV�XQDEOH�WR�PDNH�DPHQGV�RU�VHHN�UHVROXWLRQ��'HQLJUDWLRQ�LQYROYHV�
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FULWLFLVLQJ��YHUEDOO\�LQVXOWLQJ�RU�KXPLOLDWLQJ�RQH¶V�SDUWQHU��DWWDFNLQJ�WKHLU�VHOI�HVWHHP��/DVWO\��

GRPLQDQFH�LQWLPLGDWLRQ�FRQVLVWV�RI�WKUHDWHQLQJ��YHUEDO�DJJUHVVLRQ�RU�DJJUHVVLYH�SK\VLFDO�DFWV�

WKDW�GR�QRW�SK\VLFDOO\�KDUP�WKH�SDUWQHU��VXFK�DV�SURSHUW\�YLROHQFH��0XUSK\�	�+RRYHU�������� 

��������&\EHU�SDUWQHU�DEXVH��,Q�WKH�ODVW�GHFDGH��WKH�XVH�RI�VRFLDO�PHGLD�DQG�RQOLQH�

SODWIRUPV�KDV�JLYHQ�ULVH�WR�LQFUHDVLQJ�F\EHU�EXOO\LQJ�DQG�F\EHU�DEXVH��$V�GHVFULEHG�E\�

6WHSKHQVRQ�HW�DO����������F\EHU�SDUWQHU�DEXVH�LQYROYHV�WKH�XVH�RI�WHFKQRORJ\��VRFLDO�PHGLD��

DQG�RQOLQH�FRPPXQLFDWLRQ�FKDQQHOV�WR�SHUSHWUDWH�SV\FKRORJLFDO�DEXVH�DJDLQVW�D�SDUWQHU��7KLV�

FDQ�LQFOXGH�XVH�RI�H[LVWLQJ�SV\FKRORJLFDO�DEXVH�WDFWLFV�LQ�DQ�RQOLQH�VHWWLQJ��VXFK�DV�

FRQWUROOLQJ��SRVVHVVLYH�EHKDYLRXU��RU�KXPLOLDWLQJ�RQH¶V�SDUWQHU�RQOLQH��+RZHYHU��6WHSKHQVRQ�

HW�DO���������KLJKOLJKWV�WKH�XQLTXH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�F\EHU�SDUWQHU�DEXVH��LQFOXGLQJ�

YXOQHUDELOLW\�WR�RQOLQH�VH[XDO�KDUDVVPHQW��XVLQJ�D�SXEOLF�SODWIRUP�WR�KXPLOLDWH�RQH¶V�SDUWQHU��

DQG�WKH�DELOLW\�WR�GHFHLYH�D�SDUWQHU�LQ�ZD\V�RQH�ZRXOG�QRW�EH�DEOH�WR�RIIOLQH� 

(PHUJLQJ�UHVHDUFK�VKRZV�WKDW�YLFWLPV�RI�F\EHU�SDUWQHU�DEXVH�DUH�OLNHO\�WR�DOVR�

H[SHULHQFH�RWKHU�IRUPV�RI�DEXVH�RIIOLQH��LQFOXGLQJ�WUDGLWLRQDO�SV\FKRORJLFDO�DEXVH�DQG�

SK\VLFDO�IRUPV�RI�DEXVH��<DKQHU�HW�DO���������=ZHLJ�HW�DO����������0RUHRYHU��D�VWXG\�E\�

7HPSOH�HW�DO���������UHYHDOHG�D�SRVLWLYH�WHPSRUDO�FRUUHODWLRQ�EHWZHHQ�F\EHU�GDWLQJ�DEXVH�DQG�

WUDGLWLRQDO�GDWLQJ�DEXVH�LQ�WHUPV�RI�ERWK�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�LQ�DGROHVFHQW�FRXSOHV��

LQGLFDWLQJ�WKH�WZR�RIWHQ�KDSSHQ�FRQFXUUHQWO\���$V�RXWOLQHG�E\�6WHSKHQVRQ�HW�DO����������F\EHU�

GDWLQJ�DEXVH�DQG�F\EHU�SDUWQHU�DEXVH�DUH�D�VLJQLILFDQW�DVSHFW�RI�PRGHUQ�GDWLQJ��DQG�FRPSULVH�

D�XQLTXH�IRUP�RI�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�QRW�DGHTXDWHO\�GHILQHG�E\�H[LVWLQJ�

IUDPHZRUNV�VXFK�DV�0XUSK\�DQG�+RRYHU���������VR�PXVW�EH�FRQVLGHUHG�DV�D�VHSDUDWH�IRUP�RI�

SV\FKRORJLFDO�DEXVH�� 

������3HUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ��5HVHDUFK�LQWR�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�

DEXVH�FDQ�JHQHUDOO\�EH�VHSDUDWHG�LQWR�WZR�FDPSV��:KLOH�VRPH�VWXGLHV�FKRRVH�WR�IRFXV�RQ�

ZKDW�GULYHV�SHUSHWUDWLRQ�RI�DEXVH��RWKHUV�GHOYH�IXUWKHU�LQWR�WKH�YDULDEOHV�DVVRFLDWHG�ZLWK�
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YLFWLPL]DWLRQ��/HLVULQJ��������QRWHG�WKDW�WKH�PRWLYHV�IRU�SHUSHWUDWLQJ�SV\FKRORJLFDO�DEXVH�

KDYH�QRW�EHHQ�ZHOO�UHVHDUFKHG��KRZHYHU�IRXQG�ZRPHQ�H[SODLQHG�WKHLU�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ�DV�UHVXOWLQJ�IURP�VWUHVV��UHWDOLDWLRQ�IRU�WKHLU�SDUWQHU¶V�KXUWIXO�DFWLRQV��DQJHU�DQG�

MHDORXV\��DV�ZHOO�DV�D�GHVLUH�WR�ZLQ�DQ�DUJXPHQW��0HDQZKLOH��YLFWLPL]DWLRQ�LV�KDUGHU�WR�

H[SODLQ��ZLWK�WKH�RXWFRPHV�RIWHQ�PRUH�HDVLO\�PHDVXUDEOH�WKDQ�SUHGLFWRUV��$V�&RPHoDQKD�HW�

DO���������H[SODLQ��SV\FKRORJLFDO�DEXVH�LV�RIWHQ�D�UHFLSURFDO��ELGLUHFWLRQDO�SURFHVV�LQ�ZKLFK�

YLFWLPL]DWLRQ�FDQQRW�EH�HDVLO\�YLHZHG�LQ�LVRODWLRQ� 

������0HDVXULQJ�SV\FKRORJLFDO�DEXVH��:KLOH�D�ZLGH�YDULHW\�RI�PHDVXUHV�H[LVW��ZKLFK�

PHDVXUH�VRPH�DVSHFW�RI�SV\FKRORJLFDO��HPRWLRQDO��YHUEDO�RU�F\EHU�DEXVH�LQ�LQWLPDWH�

SDUWQHUVKLSV��WZR�PDLQ�WRROV�DSSHDU�WR�EH�XVHG�PRVW�FRPPRQO\��)LUVWO\��WKH�0XOWLGLPHQVLRQDO�

0HDVXUH�RI�(PRWLRQDO�$EXVH��00($���GHVLJQHG�E\�0XUSK\�DQG�+RRYHU���������DVVHVVHV�

SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\�DFURVV�WKH�IRXU�SUHYLRXVO\�PHQWLRQHG�GLPHQVLRQV�RI�DEXVH��

GHQLJUDWLRQ��KRVWLOH�ZLWKGUDZDO��UHVWULFWLYH�HQJXOIPHQW�DQG�GRPLQDQFH�LQWLPLGDWLRQ� 

&RQYHUVHO\��WKH�&RQIOLFW�7DFWLFV�6FDOH��&76��RULJLQDOO\�GHYHORSHG�E\�6WUDXV��������

DQG�UHYLVHG�&76���E\�6WUDXV��������LV�D�PHDVXUH�RI�PXOWLSOH�W\SHV�RI�HPRWLRQDO�DEXVH��UDWKHU�

WKDQ�PHDVXULQJ�SV\FKRORJLFDO�DEXVH�DORQH��+RZHYHU��DV�QRWHG�E\�&RPHoDQKD�HW�DO����������

WKH�HLJKW�LWHP�SV\FKRORJLFDO�DEXVH�VFDOH�LV�LQVXIILFLHQW�WR�JDWKHU�VLJQLILFDQW�GHWDLO�UHODWLQJ�WR�

SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\� 

����$WWDFKPHQW�LQVHFXULW\�DQG�LQWLPDWH�SDUWQHU�DEXVH 

*LYHQ�LWV�DELOLW\�WR�H[SODLQ�LQWHUSHUVRQDO�DQG�UHODWLRQDO�SKHQRPHQD��DWWDFKPHQW�WKHRU\�

LV�D�QDWXUDO�ILW�IRU�LQYHVWLJDWLQJ�H[SHULHQFHV�RI�SV\FKRORJLFDO�DEXVH�LQ�FRPPLWWHG�

UHODWLRQVKLSV��$V�H[SODLQHG�E\�%DUWKRORPHZ�DQG�$OOLVRQ���������DWWDFKPHQW�WKHRU\�YLHZV�

LQWLPDWH�SDUWQHU�DEXVH�DV�D�WKUHDW�UHVSRQVH�WR�XQPHW�DWWDFKPHQW�QHHGV��DQG�WKHUHIRUH�DQ�

DWWHPSW�WR�UHJDLQ�VHFXULW\�LQ�WKH�UHODWLRQVKLS� 
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$�JURZLQJ�ERG\�RI�UHVHDUFK�H[SORUHV�SRWHQWLDO�OLQNV�EHWZHHQ�DQ�LQGLYLGXDO¶V�DWWDFKPHQW�VW\OH��

DQG�DEXVH�ZLWKLQ�URPDQWLF�UHODWLRQVKLSV��)RU�LQVWDQFH��HDUO\�UHVHDUFK�E\�'XWWRQ�HW�DO���������

IRXQG�VWURQJ�FRUUHODWLRQV�EHWZHHQ�LQVHFXUH�DWWDFKPHQW�VW\OHV�DQG�SHUSHWUDWLRQ�RI�DEXVH��ZKLOH�

0DXULFLR�HW�DO���������HVWDEOLVKHG�SHUVRQDOLW\�GLVRUGHUV�DV�D�PHGLDWRU�RI�WKH�UHODWLRQVKLS�

EHWZHHQ�DWWDFKPHQW�DYRLGDQFH�DQG�SV\FKRORJLFDO�DEXVH��,Q�WKHLU�HQGHDYRXU�WR�GHILQH�GLVWLQFW�

W\SHV�RI�SV\FKRORJLFDO�DEXVH��0XUSK\�DQG�+RRYHU��������DOVR�LGHQWLILHG�DWWDFKPHQW�YDULDEOHV�

WKDW�KDG�DQ�HIIHFW�RQ�WKH�RFFXUUHQFH�RI�DEXVH��5HVWULFWLYH�(QJXOIPHQW��LQ�SDUWLFXODU��ZDV�

KLJKO\�FRUUHODWHG�ZLWK�TXDOLWLHV�W\SLFDOO\�DVVRFLDWHG�ZLWK�DQ�DQ[LRXV�DWWDFKPHQW�VW\OH��

0HDQZKLOH��:ULJKW��������LGHQWLILHG�DWWDFKPHQW�DQ[LHW\�DV�D�SUHFXUVRU�WR�F\EHU�SDUWQHU�DEXVH�

LQ�DGROHVFHQWV�� 

([LVWLQJ�OLWHUDWXUH�UHYLHZV�H[SORUH�PRVWO\�SK\VLFDO�DQG�VH[XDO�DEXVH�LQ�UHODWLRQ�WR�

DWWDFKPHQW�WKHRU\��)LQNHO�	�6ORWWHU��������.DUDQW]DV�HW�DO����������OHDYLQJ�D�ODFN�RI�UHVHDUFK�

FHQWUHG�DURXQG�SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\��$�UHYLHZ�E\�9HORWWL�HW�DO���������LQYHVWLJDWHG�

DWWDFKPHQW�LQ�UHODWLRQ�WR�LQWLPDWH�SDUWQHU�DEXVH�RI�DOO�W\SHV��DQG�LGHQWLILHG�ORZ�QXPEHUV�RI�

VWXGLHV�UHSRUWLQJ�VLJQLILFDQW�FRUUHODWLRQV�EHWZHHQ�DQ[LRXV�RU�DYRLGDQW�DWWDFKPHQW�DQG�

LQWLPDWH�SDUWQHU�DEXVH� 

%URDGO\�VSHDNLQJ��H[LVWLQJ�VWXGLHV�JHQHUDOO\�LQYHVWLJDWH�DWWDFKPHQW�DV�HLWKHU�D�IDFWRU�

LQ�WKH�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��WKH�LPSDFW�RI�DQ�LQGLYLGXDO¶V�DWWDFKPHQW�VW\OH�RQ�

WKHLU�OLNHOLKRRG�RU�H[SHULHQFHV�RI�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��RU�LQYHVWLJDWH�ERWK�

YLFWLPL]DWLRQ�DQG�SHUSHWUDWLRQ�WRJHWKHU�LQ�UHODWLRQ�WR�DWWDFKPHQW��$V�H[SODLQHG�E\�*HZLUW]�

0H\GDQ�DQG�)LQ]L�'RWWDQ���������WKH�ODUJH�PDMRULW\�RI�UHVHDUFK�H[SORULQJ�DWWDFKPHQW�DQG�

SV\FKRORJLFDO�DEXVH�IRFXVHV�RQ�DFWRU�HIIHFWV��RU�IDFWRUV�ZKLFK�H[SODLQ�DQ�LQGLYLGXDO¶V�

SHUSHWUDWLRQ��7KH�LPSDFW�RI�WKLV�LV�WKDW�WKH�ELGLUHFWLRQDO�QDWXUH�ZKLFK�FRQWULEXWHV�WR�

XQGHUVWDQGLQJV�RI�ERWK�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�LV�XQGHU�UHVHDUFKHG� 
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����5DWLRQDOH��DLPV�DQG�UHVHDUFK�LVVXH 

While the majority of literature points to an association between adult attachment and 

incidence of psychological intimate partner abuse, there is currently a lack of consensus as to 

what underpins this relationship. Moreover, the differences between the attachment-related 

mechanisms underlying perpetration and victimization have not been well-established. This 

research will provide an overview of the current breadth of recent literature exploring the 

relationship between attachment insecurity and psychological intimate partner abuse using a 

scoping literature review. 

Overall, this review aims to examine how the relationship between attachment 

insecurity and psychological abuse is constructed in the context of intimate partnerships, with 

a focus on differentiating between factors associated with perpetration of psychological abuse 

and those associated with victimization. Furthermore, this review seeks to determine whether 

social and/or psychological mechanisms underpin the relationship between attachment style 

and psychological intimate partner abuse.  
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&+$37(5�7:2��0(7+2'2/2*<�$1'�0(7+2' 

*LYHQ�WKH�EUHDGWK�DQG�GLYHUVLW\�RI�UHVHDUFK�IRFXVLQJ�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��DV�ZHOO�DV�WKH�LQFUHDVLQJ�

DPRXQW�RI�OLWHUDWXUH�RQ�WKH�WRSLF��D�VFRSLQJ�UHYLHZ�ZDV�FKRVHQ��$FFRUGLQJ�WR�$UNVH\�DQG�

2
0DOOH\���������VFRSLQJ�UHYLHZV�DUH�DSSURSULDWH�IRU�XVH�ZLWK�SDUWLFXODUO\�FRPSOH[�WRSLFV��

WRSLFV�ODFNLQJ�H[LVWLQJ�FRPSUHKHQVLYH�UHYLHZV��RU�ZKHQ�D�ILHOG�RI�UHVHDUFK�LV�UHODWLYHO\�QHZ��

PDNLQJ�WKH�VFRSLQJ�UHYLHZ�PHWKRG�D�JRRG�ILW�IRU�WKH�FXUUHQW�UHVHDUFK� 

:KLOH�RQO\�TXDQWLWDWLYH�OLWHUDWXUH�ZDV�DYDLODEOH�IRU�LQFOXVLRQ��WKH�H[LVWHQFH�DQG�

DFNQRZOHGJHPHQW�RI�GLIIHULQJ�DQG�VXEMHFWLYH�H[SHULHQFHV�RI�DEXVH�QHFHVVLWDWHV�D�SRVW�

SRVLWLYLVW�DSSURDFK�WR�UHVHDUFK��3DQKZDU�HW�DO��������� 

 

����3URWRFRO 

7KH�DSSURDFK�IRU�WKLV�VWXG\�ZDV�EDVHG�RQ�WKH�IUDPHZRUN�E\�$UNVH\�DQG�2
0DOOH\�

��������IROORZLQJ�WKH�ILYH�UHFRPPHQGHG�VWDJHV��6WDJH���FRQVLVWHG�RI�LGHQWLI\LQJ�WKH�UHVHDUFK�

TXHVWLRQ��7KLV�LQYROYHG�D�SUHOLPLQDU\�VHDUFK�WR�GHWHUPLQH�WKH�VFRSH�RI�H[LVWLQJ�OLWHUDWXUH��

DIWHU�ZKLFK�D�UHVHDUFK�DLP�DQG�TXHVWLRQ�ZHUH�IRUPXODWHG��7R�VXSSRUW�LQYHVWLJDWLRQ�RI�WKH�

SULPDU\�UHVHDUFK�DLP�DQG�HQFRPSDVV�WKH�GLYHUVH�UDQJH�RI�OLWHUDWXUH�DYDLODEOH��D�QXPEHU�RI�

VHFRQGDU\�UHVHDUFK�DLPV�ZHUH�DOVR�GHYHORSHG��7KH�SULPDU\�DLP�RI�WKH�FXUUHQW�UHVHDUFK�ZDV�WR�

SURYLGH�DQ�RYHUYLHZ�RI�WKH�UHFHQW�OLWHUDWXUH�LQYHVWLJDWLQJ�KRZ�WKH�UHODWLRQVKLS�EHWZHHQ�

LQVHFXUH�DWWDFKPHQW�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�LV�FRQVWUXFWHG��7KH�VHFRQGDU\�

DLPV�RI�WKLV�UHVHDUFK�ZHUH�WR�HVWDEOLVK�ZKHWKHU�VRFLDO�DQG�RU�SV\FKRORJLFDO�PHFKDQLVPV�

XQGHUSLQQHG�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH��DQG�WR�

GLIIHUHQWLDWH�EHWZHHQ�WKH�PHFKDQLVPV�XQGHUO\LQJ�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�UHVSHFWLYHO\� 

)ROORZLQJ�$UNVH\�DQG�2
0DOOH\��������JXLGDQFH��6WDJH���RI�WKH�UHVHDUFK�SURWRFRO�

LQYROYHG�LGHQWLILFDWLRQ�RI�SRWHQWLDOO\�UHOHYDQW�VWXGLHV��$�UREXVW�DQG�H[WHQVLYH�VHDUFK�VWUDWHJ\�
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ZDV�GHYHORSHG�LQ�OLQH�ZLWK�UHVHDUFK�DLPV��GHVLJQHG�WR�HQFRPSDVV�WKH�IXOO�EUHDGWK�RI�OLWHUDWXUH�

RQ�WKH�WRSLF��,QFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�ZHUH�GHYHORSHG��DQG�UHOHYDQW�GDWDEDVHV�ZHUH�

LGHQWLILHG��7KH�GHWDLOV�RI�WKH�VHDUFK�VWUDWHJ\�DUH�GLVFXVVHG�LQ�GHSWK�LQ�VHFWLRQ������� 

6WDJH���HQWDLOHG�VWXG\�VHOHFWLRQ��,QFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�GHYHORSHG�DW�6WDJH���

��ZHUH�DSSOLHG�LQ�WKH�VHOHFWLRQ�SURFHVV��UHVXOWLQJ�LQ�D�ILQDO�VDPSOH�RI����DUWLFOHV�IRU�FKDUWLQJ�

DQG�DQDO\VLV��$�IORZ�FKDUW�GHSLFWLQJ�WKH�VWXG\�VHOHFWLRQ�SURFHVV�LV�IRXQG�LQ�$SSHQGL[�$� 

$W�6WDJH����ZKLFK�LQYROYHV�FKDUWLQJ�WKH�GDWD��DUWLFOHV�ZHUH�WDEXODWHG�DFFRUGLQJ�WR�

LGHQWLILHG�WKHPHV��DQG�VWXG\�FKDUDFWHULVWLFV�ZHUH�UHFRUGHG��,QIRUPDWLRQ�UHFRUGHG�LQFOXGHG�

YDULDEOHV�LQYHVWLJDWHG��PHDVXUHV�XVHG�WR�DVVHVV�DWWDFKPHQW�VW\OH�DQG�SV\FKRORJLFDO�DEXVH��

ZKHWKHU�VWXGLHV�LQYHVWLJDWHG�SHUSHWUDWLRQ��YLFWLPL]DWLRQ�RU�ERWK��DQG�NH\�ILQGLQJV��7KH�IXOO�

WDEOH�RI�FKDUWHG�GDWD�FDQ�EH�IRXQG�LQ�$SSHQGL[�%��SOHDVH�UHIHU�WR�$��GRFXPHQW�DWWDFKHG�

VHSDUDWHO\�� 

6WDJH���RI�$UNVH\�DQG�2
0DOOH\��������IUDPHZRUN�FRQVLVWHG�RI�FROODWLQJ��

VXPPDULVLQJ��DQG�UHSRUWLQJ�WKH�UHVXOWV�RI�WKH�UHYLHZ��7KLV�LQYROYHG�SUHVHQWLQJ�DQ�RYHUYLHZ�RI�

WKH�VFRSH�RI�OLWHUDWXUH�UHYLHZHG��$V�RXWOLQHG�E\�$UNVH\�DQG�2
0DOOH\���������WKH�SXUSRVH�RI�D�

VFRSLQJ�UHYLHZ�LV�WR�GHVFULEH�WKH�EUHDGWK�RI�HYLGHQFH�VXUURXQGLQJ�DQ�LVVXH�UDWKHU�WKDQ�WR�

HYDOXDWH�WKH�TXDOLW\�RI�VWXGLHV�LQ�RUGHU�WR�SURGXFH�D�V\QWKHVLVHG�ILQGLQJ��7KH�UHVXOWV�RI�WKH�

SUHVHQW�UHVHDUFK�DUH�SUHVHQWHG�LQ�D�QDUUDWLYH�IRUPDW��ZKLFK�SUHVHQWV�JDSV�LQ�WKH�H[LVWLQJ�

OLWHUDWXUH�DV�ZHOO�DV�DQ�RYHUYLHZ�RI�WKH�VXPPDWLRQ�RI�ILQGLQJV�IURP�WKH�VWXGLHV�LQFOXGHG� 

������6HDUFK�VWUDWHJ\��,Q�OLQH�ZLWK�$UNVH\�DQG�2
0DOOH\��������IUDPHZRUN��WKH�

VHDUFK�VWUDWHJ\�DGRSWHG�IRU�WKLV�UHVHDUFK�ZDV�LWHUDWLYH��$Q�LQLWLDO�VHDUFK�ZDV�FDUULHG�RXW�WR�

GHWHUPLQH�WKH�VFRSH�DQG�DLP�RI�WKH�SURMHFW��DQG�WR�UHILQH�WKH�UHVHDUFK�TXHVWLRQ��)ROORZLQJ�

WKLV��VXEVHTXHQW�VHDUFKHV�ZHUH�QHHGHG�WR�UHILQH�WKH�VHDUFK�WHUPV�DQG�FULWHULD��DQG�LGHQWLI\�WKH�

GDWDEDVHV�PRVW�VXLWDEOH�ZLWK�ZKLFK�WR�FDUU\�RXW�WKH�VHDUFK��(OHFWURQLF�GDWDEDVHV�ZHUH�WKH�
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PDLQ�VRXUFH�IRU�WKH�OLWHUDWXUH�VHDUFK��KRZHYHU��UHIHUHQFH�OLVWV�DQG�LQ�WH[W�UHIHUHQFHV�RI�

UHOHYDQW�DUWLFOHV�ZHUH�DOVR�VHDUFKHG�IRU�SRWHQWLDOO\�UHOHYDQW�VWXGLHV��DV�SHU�WKH�JXLGDQFH�RI�

$UNVH\�DQG�2
0DOOH\���������7KH�WRSLF�ZDV�QRW�ZHOO�VXLWHG�WR�WKH�XVH�RI�JUH\�OLWHUDWXUH�LQ�

IXOILOOLQJ�WKH�UHVHDUFK�DLP��DV�WKH�FRQQHFWLRQ�EHWZHHQ�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�

DQG�DWWDFKPHQW�VW\OH�KDV�QRW�EHHQ�RIILFLDOO\�UHSRUWHG�RQ�RXWVLGH�WKH�FRQWH[W�RI�DFDGHPLF�

OLWHUDWXUH� 

7KH�OLWHUDWXUH�VHDUFK�ZDV�FRQGXFWHG�XVLQJ�6FRSXV��2YLG��3V\FK,1)2���0HGOLQH��DQG�

&,1$+/��6HDUFK�WHUPV�ZHUH�ILQDOLVHG�WKURXJK�UHSHDWHG�VHDUFKHV�DQG�HYDOXDWLRQ�RI�VHDUFK�

UHVXOWV��2I�WKH�IRXU�DUWLFOHV�VHDUFKHG������VWXGLHV�ZHUH�LQLWLDOO\�LGHQWLILHG�DQG�VFUHHQHG��$IWHU�

VFUHHQLQJ�WLWOHV�DQG�WKHQ�DEVWUDFWV��IXOO�WH[WV�ZHUH�UHWULHYHG�IRU����SRWHQWLDOO\�UHOHYDQW�VWXGLHV��

7KH�ILQDO�VHOHFWLRQ�IURP�WKH�GDWDEDVH�VHDUFK�FRPSULVHG����DUWLFOHV��ZKLOH�D�IXUWKHU���ZHUH�

LGHQWLILHG�IURP�UHIHUHQFH�OLVWV�RI�UHOHYDQW�DUWLFOHV��,Q�WRWDO�����VWXGLHV�ZHUH�VHOHFWHG�IRU�

LQFOXVLRQ� 

������6WXG\�VHOHFWLRQ��$V�GHVFULEHG�E\�$UNVH\�DQG�2
0DOOH\���������D�VFRSLQJ�UHYLHZ�

PHWKRGRORJ\�QHFHVVLWDWHV�EURDGHU�FULWHULD�IRU�LQFOXVLRQ�WKDQ�WKDW�RI�D�V\VWHPDWLF�UHYLHZ� 

7KH�IRFXV�RI�WKLV�UHVHDUFK�ZDV�RQ�DGXOW�DWWDFKPHQW�DQG�UHODWLRQVKLSV��VR�VWXGLHV�

LQYHVWLJDWLQJ�FKLOGUHQ�DQG�DGROHVFHQWV�ZHUH�H[FOXGHG��2ULJLQDOO\��VWXG\�SRSXODWLRQV�ZHUH�

UHTXLUHG�WR�EH����\HDUV�RU�ROGHU�IRU�LQFOXVLRQ��KRZHYHU�WKH�KLJK�QXPEHU�RI�FROOHJH�VDPSOHV�

PHDQW�WKDW�D�QXPEHU�RI�VWXGLHV�LQFOXGHG����\HDU�ROGV��7KH�LQFOXVLRQ�FULWHULD�UHJDUGLQJ�DJH�

ZDV�WKHUHIRUH�LWHUDWHG�RQ��ZLWK�D�ILQDO�ORZHU�DJH�OLPLW�RI���� 

,Q�RUGHU�WR�EH�LQFOXGHG��VWXGLHV�QHHGHG�WR�KDYH�D�IRFXV�RQ�ERWK�DWWDFKPHQW�LQVHFXULW\�

DQG�SV\FKRORJLFDO�DEXVH�LQ�LQWLPDWH�UHODWLRQVKLSV��6WXGLHV�ZKLFK�LQYHVWLJDWHG�RWKHU��

DGGLWLRQDO�YDULDEOHV�ZHUH�H[FOXGHG��6WXGLHV�LQ�ZKLFK�DWWDFKPHQW�RU�SV\FKRORJLFDO�DEXVH�ZDV�

QRW�D�SULPDU\�IRFXV�IRU�LQYHVWLJDWLRQ�ZHUH�H[FOXGHG� 
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'XH�WR�WKH�FRQVHQVXV�LQ�H[LVWLQJ�OLWHUDWXUH�WKDW�LQVHFXUH�DWWDFKPHQW��UDWKHU�WKDQ�VHFXUH��LV�

OLNHO\�WR�EH�OLQNHG�WR�SHUSHWUDWLRQ�RU�YLFWLPL]DWLRQ�RI�DEXVH��VWXGLHV�RQ�DWWDFKPHQW�LQVHFXULW\�

ZHUH�WKH�IRFXV�RI�WKLV�UHYLHZ��6WXGLHV�LQYHVWLJDWLQJ�SULPDULO\�VHFXUH�DWWDFKPHQW�ZHUH�

H[FOXGHG��KRZHYHU�QRQH�ZHUH�LGHQWLILHG�GXULQJ�WKH�LQLWLDO�VHDUFK� 

5HJDUGLQJ�FULWHULD�IRU�LQFOXVLRQ�VXUURXQGLQJ�SV\FKRORJLFDO�DEXVH��IRUPV�RI�

UHODWLRQVKLS�G\VIXQFWLRQ�RU�UHODWLRQDO�FRQIOLFW�LQ�WKH�DEVHQFH�RI�DEXVH�ZHUH�QRW�VXIILFLHQW�IRU�

LQFOXVLRQ��6WXGLHV�WKDW�LQYHVWLJDWHG�LQWLPDWH�SDUWQHU�DEXVH�LQ�D�JHQHUDO�VHQVH��ZLWKRXW�

UHIHUHQFH�WR�SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\��ZHUH�H[FOXGHG��$�KLJK�QXPEHU�RI�VWXGLHV�ZKLFK�

LQYHVWLJDWHG�PRUH�WKDQ�RQH�W\SH�RI�DEXVH�ZHUH�LQFOXGHG��KRZHYHU�LQ�RUGHU�WR�EHVW�PHHW�WKH�

UHVHDUFK�REMHFWLYH��RQO\�GDWD�FRQFHUQLQJ�SV\FKRORJLFDO�DEXVH�ZDV�H[WUDFWHG�DQG�FKDUWHG��

0RUHRYHU��VWXGLHV�LQYHVWLJDWLQJ�SV\FKRORJLFDO�DEXVH�LQ�FRQWH[WV�RXWVLGH�FRPPLWWHG��URPDQWLF�

RU�GDWLQJ�UHODWLRQVKLSV�ZHUH�H[FOXGHG� 

'XH�WR�WKH�UHFHQW�H[SDQVLRQ�LQ�UHVHDUFK�IRFXVLQJ�RQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�

LQWLPDWH�SDUWQHU�DEXVH��RQO\�VWXGLHV�IURP�WKH�SDVW�ILYH�\HDUV�������WR�������ZHUH�LQFOXGHG��

5HVHDUFK�XS�WR�DQG�LQFOXGLQJ������ZHUH�H[FOXGHG�IURP�WKH�SUHVHQW�VWXG\� 

7KRXJK�JUH\�OLWHUDWXUH�ZDV�QRW�VSHFLILFDOO\�H[FOXGHG��QRQH�ZDV�IRXQG�UHODWLQJ�WR�WKH�

VWXG\�DLPV��DQG�WKHUHIRUH�ZDV�QRW�LQFOXGHG��6LPLODUO\��TXDOLWDWLYH�VWXGLHV�ZHUH�VHDUFKHG�IRU��

KRZHYHU�QRQH�ZHUH�IRXQG�ZKLFK�ILW�RWKHU�FULWHULD�IRU�LQFOXVLRQ��)LQDOO\��GXH�WR�ODQJXDJH�

FRQVWUDLQWV��RQO\�DUWLFOHV�ZULWWHQ�LQ�(QJOLVK�ZHUH�DEOH�WR�EH�LQFOXGHG�LQ�WKH�SUHVHQW�VWXG\� 

������'DWD�H[WUDFWLRQ��)XOO�WH[WV�RI�DOO�VWXGLHV�VHOHFWHG�ZHUH�UHDG��DQG�UHOHYDQW�GDWD�

ZDV�WDEXODWHG�LQ�D�VSUHDGVKHHW��,QLWLDOO\��VWXG\�FKDUDFWHULVWLFV�ZHUH�UHFRUGHG��LQFOXGLQJ�

DXWKRUV��\HDU�SXEOLVKHG��FRXQWU\�RI�RULJLQ��UHVHDUFK�DLP��YDULDEOHV�LQYHVWLJDWHG��SDUWLFLSDQW�

GHWDLOV��PHWKRGV�DQG�PHDVXUHV�XVHG�DQG�NH\�ILQGLQJV��)ROORZLQJ�WKLV��NH\�FRQFHSWV�DQG�

WKHPHV�ZHUH�H[WUDFWHG�IURP�VWXGLHV��LQFOXGLQJ�WKH�W\SHV�RI�YDULDEOHV�XQGHU�LQYHVWLJDWLRQ��DQG�
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DQ\�QRWHZRUWK\�DWWDFKPHQW�UHODWHG�RU�SV\FKRORJLFDO�DEXVH�UHODWHG�ILQGLQJV�IURP�WKH�EURDGHU�

UHVXOWV��,Q�NHHSLQJ�ZLWK�$UNVH\�DQG�2
0DOOH\��������IUDPHZRUN��TXDOLW\�DQG�ULJRXU�RI�VWXGLHV�

ZDV�QRW�DVVHVVHG�RU�H[WUDFWHG�IRU�WDEXODWLRQ��DV�WKH�UHVHDUFK�DLP�ZDV�SULPDULO\�WR�SURYLGH�DQ�

RYHUYLHZ�RI�WKH�FXUUHQW�OLWHUDWXUH��7KH�IXOO�FKDUW�FDQ�EH�IRXQG�LQ�$SSHQGL[�%� 

 

������$QDO\VLV�DQG�SUHVHQWDWLRQ�RI�UHVXOWV��,QLWLDOO\��FKDUDFWHULVWLFV�RI�DOO�UHOHYDQW�

VWXGLHV�ZHUH�FROOHFWHG�DQG�DQDO\VHG��LQFOXGLQJ�SDUWLFLSDQW�GDWD��PHDVXUHV�XVHG��DQG�FRXQWU\�

RI�RULJLQ��,QIRUPDWLRQ�RQ�VWXG\�VHOHFWLRQ�ZDV�SUHVHQWHG�DV�D�IORZ�FKDUW��$SSHQGL[�$���)RU�

V\QWKHVLV�RI�WKH�SULPDU\�UHVXOWV��VWXGLHV�ZHUH�JURXSHG�ILUVW�DFFRUGLQJ�WR�ZKHWKHU�WKH\�IRFXVHG�

RQ�YLFWLPL]DWLRQ�RU�SHUSHWUDWLRQ�RI�DEXVH��6WXGLHV�ZKLFK�LQYHVWLJDWHG�ERWK�YLFWLPL]DWLRQ�DQG�

SHUSHWUDWLRQ�ZHUH�LQFOXGHG�LQ�ERWK�FDWHJRULHV��ZLWK�HDFK�WRSLF�DQDO\VHG�VHSDUDWHO\��:LWKLQ�

FDWHJRULHV�RI�YLFWLPL]DWLRQ�RU�SHUSHWUDWLRQ��VWXGLHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�WKHPHV��)RU�

LQVWDQFH��YLFWLPL]DWLRQ�VWXGLHV�ZKLFK�H[SORUHG�WKH�LPSDFW�RI�WUDXPDWLF�FKLOGKRRG�H[SHULHQFHV�

RQ�WKH�OLQN�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH�ZHUH�

JURXSHG�WRJHWKHU��'DWD�ZDV�LQLWLDOO\�SUHVHQWHG�LQ�D�WDEOH��$SSHQGL[�%��DWWDFKHG�VHSDUDWHO\���

KRZHYHU�ILQDO�UHVXOWV�ZHUH�SUHVHQWHG�LQ�D�QDUUDWLYH�IRUPDW� 
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&+$37(5�7+5((��),1',1*6 

����/LWHUDWXUH�VHDUFK�UHVXOWV 

7KH�OLWHUDWXUH�VHDUFK�LGHQWLILHG�DQ�LQLWLDO�����DUWLFOHV�LQ�IRXU�GDWDEDVHV�����GXSOLFDWHV�

ZHUH�H[FOXGHG��$UWLFOHV�ZHUH�VFUHHQHG�E\�WLWOH�LQLWLDOO\��DW�ZKLFK�VWDJH�����DUWLFOHV�ZHUH�

H[FOXGHG��OHDYLQJ�����DUWLFOHV�WR�VFUHHQ�E\�DEVWUDFW��$IWHU�VFUHHQLQJ�DEVWUDFWV��D�IXUWKHU����

VWXGLHV�GLG�QRW�PHHW�LQFOXVLRQ�FULWHULD��)XOO�WH[WV�ZHUH�UHWULHYHG�IRU����VWXGLHV�ZKLFK�ZHUH�

FRQVLGHUHG�WR�EH�SRWHQWLDOO\�VXLWDEOH��1R�VWXGLHV�ZHUH�H[FOXGHG�GXH�WR�XQDYDLODELOLW\�RI�IXOO�

WH[WV��)URP�WKH�IRXU�GDWDEDVHV�RULJLQDOO\�VHDUFKHG�����DUWLFOHV�PHW�WKH�LQFOXVLRQ�FULWHULD��$Q�

DGGLWLRQDO���VWXGLHV�ZHUH�VRXUFHG�IURP�VHDUFKLQJ�UHIHUHQFH�OLVWV�RI�LQFOXGHG�VWXGLHV��2YHUDOO��

���DUWLFOHV�PHW�DOO�LQFOXVLRQ�FULWHULD�DQG�ZHUH�LQFOXGHG�LQ�WKH�UHYLHZ��$SSHQGL[�$�SURYLGHV�

IXUWKHU�GHWDLO�DURXQG�WKH�VWXG\�VHOHFWLRQ�SURFHVV� 

����6WXG\�FKDUDFWHULVWLFV 

)RU�WKH����DUWLFOHV�LQFOXGHG��GDWD�ZDV�H[WUDFWHG�UHODWLQJ�WR�FRXQWU\�RI�RULJLQ��

SRSXODWLRQV�VWXGLHG��DQG�PHDVXUHV�XVHG�WR�DVVHVV�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�

YDULDEOHV��2YHUDOO��WKH�PDMRULW\�RI�VWXGLHV�RULJLQDWHG�LQ�1RUWK�$PHULFD��DQG�WKH�PDMRULW\�RI�

SDUWLFLSDQWV�ZHUH�&DXFDVLDQ�DQG�KHWHURVH[XDO��7KHUH�ZHUH�PRUH�VWXGLHV�LQYHVWLJDWLQJ�

LQGLYLGXDO�SDUWLFLSDQWV�WKDQ�FRXSOHV��6WXGLHV�ZHUH�IDLUO\�KRPRJHQRXV�LQ�WHUPV�RI�PHDVXUHV�

XVHG�WR�DVVHVV�DWWDFKPHQW�LQVHFXULW\��KRZHYHU�D�ZLGH�UDQJH�RI�WRROV�ZHUH�XWLOLVHG�LQ�

PHDVXULQJ�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ� 

������3RSXODWLRQV��2I�WKH����DUWLFOHV�UHYLHZHG�������Q� �����RULJLQDWHG�LQ�1RUWK�

$PHULFD��ZLWK����LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��DQG�WKUHH�LQ�&DQDGD��7KH�UHPDLQLQJ�HLJKW�

VWXGLHV�RULJLQDWHG�IURP�,VUDHO��7XUNH\��6SDLQ��WKH�&]HFK�5HSXEOLF��DQG�$XVWUDOLD��1RWDEO\��QR�

VWXGLHV�ZHUH�IRXQG�ZKLFK�RULJLQDWHG�LQ�1HZ�=HDODQG��$OO����VWXGLHV�HPSOR\HG�D�VXUYH\�

PHWKRGRORJ\��ZLWK�RQO\�WZR�XVLQJ�ORQJLWXGLQDO��UDWKHU�WKDQ�FURVV�VHFWLRQDO��GDWD�����VWXGLHV�
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UHSRUWHG�HWKQLFLW\�RI�SDUWLFLSDQWV�LQ�WKHLU�GHPRJUDSKLF�UHSRUWLQJ��2I�WKHVH��RQH�VWXG\�

FRQVLVWHG�RI�����QDWLYH�,VUDHOL�SDUWLFLSDQWV��DQG�RQH�VWXG\�LQYROYHG�D������1DWLYH�$PHULFDQ�

SRSXODWLRQ��2I�WKH�UHPDLQLQJ����VWXGLHV��������RI�SDUWLFLSDQWV�ZHUH�GHVFULEHG�DV�µ&DXFDVLDQ¶��

µ:KLWH¶��RU�µ(XURSHDQ�$PHULFDQ¶��,Q����RI�WKH����VWXGLHV��SDUWLFLSDQWV�ZHUH�FROOHJH�RU�

XQLYHUVLW\�VWXGHQWV� 

,Q�VHYHQ�VWXGLHV��SDUWLFLSDQWV�ZHUH�FRXSOHV��ZKLOH�WKH�UHPDLQLQJ����VWXGLHV�IRFXVHG�RQ�

LQGLYLGXDO�SDUWLFLSDQWV��2I�WKH�QRQ�FRXSOH�VWXGLHV��������RI�SDUWLFLSDQWV�ZHUH�IHPDOH��2QO\�

RQH�FRXSOH�VWXG\�IRFXVHG�VSHFLILFDOO\�RQ�QRQ�KHWHURVH[XDO�UHODWLRQVKLSV��,Q����RI�WKH�WRWDO����

VWXGLHV��SDUWLFLSDQWV�ZHUH�H[FOXGHG�ZKR�ZHUH�QRW�KHWHURVH[XDO��RU�ZKR�ZHUH�LQ�VDPH�VH[�

UHODWLRQVKLSV��+RZHYHU��RQH�VWXG\�IRFXVHG�VROHO\�RQ�VDPH�VH[�UHODWLRQVKLSV��$�IXUWKHU���

VWXGLHV�UHSRUWHG�SDUWLFLSDQW�VH[XDOLW\�ZLWKRXW�H[FOXGLQJ�QRQ�KHWHURVH[XDO�SDUWLFLSDQWV��2I�

WKHVH��DQ�DYHUDJH�RI�������RI�SDUWLFLSDQWV�LGHQWLILHG�DV�KHWHURVH[XDO��'XH�WR�GLVFUHSDQFLHV�

EHWZHHQ�VWXGLHV�LQ�UHSRUWLQJ�RI�SDUWLFLSDQW�VH[XDOLW\��IXUWKHU�GHWDLO�ZDV�QRW�REWDLQHG����VWXGLHV�

GLG�QRW�UHSRUW�GDWD�RQ�SDUWLFLSDQW�VH[XDOLW\� 

������0HDVXUHV��,Q�PHDVXULQJ�DWWDFKPHQW�VW\OHV�����VWXGLHV�XVHG�D�IRUP�RI�WKH�

([SHULHQFHV�LQ�&ORVH�5HODWLRQVKLSV�VFDOH��(&5��%UHQQDQ�HW�DO����������0RUH�VSHFLILFDOO\��ILYH�

VWXGLHV�XWLOLVHG�WKH�(&5�VKRUW�IRUP��(&5�6��:HL�HW�DO����������ZKLOH�QLQH�VWXGLHV�XVHG�WKH�

(&5�UHYLVHG��(&5�5��)UDOH\�HW�DO����������6L[�VWXGLHV�XVHG�WKH�RULJLQDO�(&5��DQG�RQH�VWXG\�

XVHG�WKH�(&5�����/DIRQWDLQH�HW�DO����������7ZR�VWXGLHV�XVHG�WKH�$GXOW�$WWDFKPHQW�6FDOH�

�$$6��&ROOLQV�	�5HDG���������DQG�RQH�VWXG\�XVHG�WKH�$WWDFKPHQW�6W\OH�4XHVWLRQQDLUH��$64��

)HHQH\�HW�DO����������)LQDOO\��RQH�VWXG\�DVVHVVHG�DGXOW�DWWDFKPHQW�XVLQJ�WKH�5HODWLRQVKLS�

4XHVWLRQQDLUH��54��%DUWKRORPHZ�	�+RURZLW]�������� 

7RROV�XVHG�WR�DVVHVV�SV\FKRORJLFDO�DEXVH�ZHUH�PRUH�YDULHG��7KH�PRVW�FRPPRQO\�XVHG�

WRRO��HPSOR\HG�E\�HLJKW�VWXGLHV��ZDV�WKH�&RQIOLFW�7DFWLFV�6FDOHV�5HYLVHG��&76����6WUDXV��

�������D�YDULDWLRQ�RQ�WKH�&RQIOLFW�7DFWLFV�6FDOHV��&76��6WUDXV���������ZKLFK�ZDV�XVHG�RQFH��
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6HFRQG�PRVW�FRPPRQ�ZDV�WKH�0XOWLGLPHQVLRQDO�0HDVXUH�RI�(PRWLRQDO�$EXVH��00($��

0XUSK\�	�+RRYHU���������ZKLFK�ZDV�XVHG�E\�ILYH�VWXGLHV��$�IXOO�OLVW�RI�PHDVXUHV�XVHG�WR�

DVVHVV�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�FDQ�EH�IRXQG�LQ�$SSHQGL[�%��$��GRFXPHQW�

DWWDFKHG�VHSDUDWHO\�� 

 

����6WXG\�ILQGLQJV 

6WXGLHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�ZKHWKHU�WKHLU�IRFXV�ZDV�RQ�YLFWLPL]DWLRQ�RU�

SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��7KUHH�VWXGLHV�LQYHVWLJDWHG�ERWK�

SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�WRJHWKHU��VR�WKHVH�ZHUH�VHSDUDWHG�DQG�LQFOXGHG�LQ�ERWK�JURXSV�

IRU�WKH�UHYLHZ��,Q�VWXGLHV�LQYHVWLJDWLQJ�YLFWLPL]DWLRQ��IRXU�EURDG�WKHPHV�ZHUH�LGHQWLILHG��

UHODWLRQVKLS�IDFWRUV��G\DGLF�DSSURDFKHV�ZLWK�FRXSOHV��HDUO\�FKLOGKRRG�H[SHULHQFHV��DQG�

ELRORJLFDO�IDFWRUV��6LPLODUO\��VWXGLHV�IRFXVLQJ�RQ�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�ZHUH�

FDWHJRULVHG�E\�ZKHWKHU�WKH\�H[DPLQHG�UHODWLRQVKLS�RU�G\DGLF�YDULDEOHV��FKLOGKRRG�

H[SHULHQFHV��ELRORJLFDO�IDFWRUV��RU�LQGLYLGXDO�SV\FKRORJLFDO�RU�EHKDYLRXUDO�YDULDEOHV��2YHUDOO��

VWXGLHV�VXSSRUWHG�D�OLQN�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RU�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��DQG�PDQ\�KLJKOLJKWHG�DGGLWLRQDO�IDFWRUV�ZKLFK�XQGHUSLQQHG�WKLV�

UHODWLRQVKLS� 

 

������9LFWLPL]DWLRQ��6HYHQ�VWXGLHV�IRFXVHG�RQ�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�

UHODWLRQ�WR�DWWDFKPHQW�WKHRU\��$�IXUWKHU�WKUHH��ZKLFK�LQYHVWLJDWHG�ERWK�YLFWLPL]DWLRQ�DQG�

SHUSHWUDWLRQ��ZHUH�DOVR�LQFOXGHG�LQ�WKLV�JURXS�LQ�RUGHU�WR�UHYLHZ�UHOHYDQW�ILQGLQJV�UHODWHG�WR�

YLFWLPL]DWLRQ�VSHFLILFDOO\��,Q�WRWDO��IRXU�LQYHVWLJDWHG�FKLOGKRRG�H[SHULHQFHV�VXFK�DV�SDUHQWLQJ�

VW\OH��PDOWUHDWPHQW�RU�WUDXPD��7KUHH�VWXGLHV�H[SORUHG�UHODWLRQVKLS�IDFWRUV��RU�IDFWRUV�DQ�

LQGLYLGXDO�FRQWULEXWHV�WR�D�UHODWLRQVKLS��$ORQJVLGH�WKLV��WZR�VWXGLHV�H[SORUHG�D�G\DGLF�

UHODWLRQVKLS�EHWZHHQ�FRXSOHV�LQ�PXWXDO�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�RI�DEXVH��)LQDOO\��RQH�
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VWXG\�ORRNHG�IRU�DVVRFLDWLRQV�EHWZHHQ�ELRORJLFDO�WUDLWV��YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH�

DQG�DWWDFKPHQW�LQVHFXULW\�� 

��������&KLOGKRRG�H[SHULHQFHV��)RXU�VWXGLHV�LQYHVWLJDWHG�FKLOGKRRG�H[SHULHQFHV�LQ�

UHODWLRQ�WR�WKH�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ��$OO�

IRXU�RULJLQDWHG�LQ�WKH�86$��DQG�XVHG�FURVV�VHFWLRQDO�VXUYH\�GDWD��7ZR�VWXGLHV�LQYHVWLJDWHG�

DWWDFKPHQW�DV�D�PHGLDWRU�RI�WKH�UHODWLRQVKLS�EHWZHHQ�FKLOGKRRG�H[SHULHQFHV�DQG�

SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ��ERWK�RI�ZKLFK�KDG�D�VLJQLILFDQW�ILQGLQJ��7KH�RWKHU�WZR�

VWXGLHV�XVHG�FRUUHODWLRQDO�GDWD��ERWK�ILQGLQJ�VLJQLILFDQW�FRUUHODWLRQV�EHWZHHQ�DWWDFKPHQW�

LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��7ZR�VWXGLHV�KDG�HQWLUHO\�IHPDOH�VDPSOHV��

ZKLOH�WKH�RWKHU�WZR�KDG�PL[HG�VDPSOHV�ZKLFK�ZHUH�SUHGRPLQDQWO\�IHPDOH� 

,Q�D�SRSXODWLRQ�RI�1DWLYH�$PHULFDQ�DGXOWV��.RQJ�HW�DO���������H[SORUHG�DWWDFKPHQW�DV�

D�PHGLDWRU�RI�WKH�HIIHFW�RI�FKLOGKRRG�PDOWUHDWPHQW�RQ�LQWLPDWH�SDUWQHU�DEXVH�YLFWLPL]DWLRQ�

ODWHU�LQ�OLIH��ILQGLQJ�QR�GLUHFW�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�LQWLPDWH�SDUWQHU�

DEXVH��KRZHYHU�IHDUIXO�DWWDFKPHQW�DQG�GHSUHVVLYH�V\PSWRPV�VHTXHQWLDOO\�PHGLDWHG�WKLV�

UHODWLRQVKLS��+RZHYHU��VHSDUDWH�DQDO\VHV�ZHUH�QRW�FRQGXFWHG�IRU�GLIIHUHQW�W\SHV�RI�DEXVH��VR�

GUDZLQJ�IXUWKHU�FRQFOXVLRQV�DERXW�DWWDFKPHQW�LQVHFXULW\�LQ�UHODWLRQ�WR�SV\FKRORJLFDO�DEXVH�

VSHFLILFDOO\�LV�QRW�SRVVLEOH� 

0HDQZKLOH��6PDJXU�HW�DO���������DOVR�LQYHVWLJDWHG�GHSUHVVLYH�V\PSWRPV�DV�D�IDFWRU��

ILQGLQJ�WKDW�DWWDFKPHQW�LQVHFXULW\�IXOO\�PHGLDWHG�WKH�HIIHFWV�RI�FKLOGKRRG�PDOWUHDWPHQW�DQG�

LQWLPDWH�SDUWQHU�YLROHQFH�RQ�H[SHULHQFHV�RI�GHSUHVVLYH�V\PSWRPV� 

,Q�D�FRUUHODWLRQDO�VWXG\�LQYHVWLJDWLQJ�ERWK�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ��0F&OXUH�

DQG�3DUPHQWHU��������IRXQG�DVVRFLDWLRQV�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�YLFWLPL]DWLRQ�RI�

YHUEDO�DQG�HPRWLRQDO�DEXVH��DQG�EHWZHHQ�FKLOGKRRG�DEXVH�DQG�DQ[LRXV�DWWDFKPHQW�LQ�

DGXOWKRRG� 



$77$&+0(17�,16(&85,7<�$1'�36<&+2/2*,&$/�$%86(� �� 

)LQDOO\��'DYLGVRQ�HW�DO���������LQYHVWLJDWHG�H[SHULHQFHV�RI�LQWLPDWH�SDUWQHU�DEXVH�LQ�

FRPELQDWLRQ�ZLWK�SDUHQWLQJ�H[SHULHQFHV��ILQGLQJ�WKDW�ZRPHQ�ZLWK�D�PRUH�DQ[LRXV�DWWDFKPHQW�

VW\OH��DQG�ZKRVH�SDUHQWV�KDG�EHHQ�OHVV�ORYLQJ�DQG�PRUH�RYHUSURWHFWLYH�LQ�FKLOGKRRG��ZHUH�

PRUH�OLNHO\�WR�H[SHULHQFH�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�DV�DGXOWV� 

��������5HODWLRQVKLS�IDFWRUV��7KUHH�VWXGLHV�LQYHVWLJDWHG�UHODWLRQVKLS�YDULDEOHV��RU�

YDULDEOHV�DVVRFLDWHG�ZLWK�DQ�LQGLYLGXDO¶V�EHKDYLRXU�LQ�UHODWLRQVKLSV��2QH�VWXG\�RULJLQDWHG�LQ�

6SDLQ��RQH�LQ�&DQDGD�DQG�RQH�LQ�WKH�86$��$OO�WKUHH�VWXGLHV�XVHG�FURVV�VHFWLRQDO�GDWD�IURP�

RQOLQH�VXUYH\V��3DUWLFLSDQWV�LQ�DOO�WKUHH�VWXGLHV�ZHUH�XQLYHUVLW\�VWXGHQWV�ZKR�ZHUH�PRVWO\�

IHPDOH��DQG�RQ�DYHUDJH�ZHUH�DJHG�LQ�WKHLU�HDUO\�WZHQWLHV� 

7ZR�VWXGLHV��E\�%RQDFKH�HW�DO���������DQG�/DIRQWDLQH�HW�DO����������LQYHVWLJDWHG�

DWWDFKPHQW�VW\OH�DV�D�SUHGLFWRU�LQ�D�PHGLDWLRQ�PRGHO��ILQGLQJ�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ�ZDV�PHGLDWHG�E\�FRQIOLFW�LQ�UHODWLRQVKLSV��

0RUH�VSHFLILFDOO\��%RQDFKH�HW�DO���������H[SORUHG�WKH�UROH�RI�GHVWUXFWLYH�FRQIOLFW�UHVROXWLRQ�

VWUDWHJLHV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ��

ILQGLQJ�WKDW�DQ[LRXV�DWWDFKPHQW�LQGLUHFWO\�SUHGLFWHG�DEXVH�YLFWLPL]DWLRQ�WKURXJK�GHVWUXFWLYH�

FRQIOLFW�HQJDJHPHQW��1RWDEO\��QR�GLUHFW�SDWKV�ZHUH�IRXQG�IRU�DYRLGDQW�DWWDFKPHQW� 

0HDQZKLOH��/DIRQWDLQH�HW�DO���������IRXQG�WKDW�VRFLDOO\�SUHVFULEHG�URPDQWLF�

SHUIHFWLRQLVP��DV�ZHOO�DV�SHUFHLYHG�FRQIOLFW�LQ�D�URPDQWLF�UHODWLRQVKLS��PHGLDWHG�WKH�

UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�LQWLPDWH�

SDUWQHU�DEXVH� 

/DVWO\��D�VWXG\�E\�/DQFDVWHU�HW�DO���������LQYHVWLJDWHG�DWWDFKPHQW�LQVHFXULW\�DV�D�

PRGHUDWRU�EHWZHHQ�UHODWLRQVKLS�TXDOLW\�DQG�F\EHU�DEXVH�YLFWLPL]DWLRQ��KRZHYHU�IRXQG�QR�

PRGHOV�RI�VLJQLILFDQFH�ZLWK�HLWKHU�DQ[LRXV�RU�DYRLGDQW�DWWDFKPHQW� 

��������'\DGV��7ZR�VWXGLHV�H[SORUHG�SV\FKRORJLFDO�DEXVH�DQG�DWWDFKPHQW�DV�D�G\DGLF�

UHODWLRQVKLS��LQYHVWLJDWLQJ�ERWK�YLFWLPL]DWLRQ�DQG�SHUSHWUDWLRQ�VLPXOWDQHRXVO\��.DUDNXUW�HW�DO��



$77$&+0(17�,16(&85,7<�$1'�36<&+2/2*,&$/�$%86(� �� 

�������IRXQG�IHPDOH�DWWDFKPHQW�LQVHFXULW\�WR�EH�VLJQLILFDQWO\�QHJDWLYHO\�DVVRFLDWHG�ZLWK�

YLFWLPL]DWLRQ�RI�HPRWLRQDO�DEXVH��6SHFLILFDOO\��IHPDOH�DWWDFKPHQW�VHFXULW\�KDG�D�GLUHFW�DFWRU�

HIIHFW�RQ�IHPDOH�DEXVH�YLFWLPL]DWLRQ��EXW�QR�SDUWQHU�HIIHFW�RQ�PDOH�HPRWLRQDO�DEXVH�

YLFWLPL]DWLRQ��1R�VLJQLILFDQW�PDOH�DFWRU�RU�SDUWQHU�HIIHFWV�ZHUH�IRXQG� 

2Q�WKH�RWKHU�KDQG��2ND�HW�DO���������LQFRUSRUDWHG�UHODWLRQDO�DJJUHVVLRQ�DQG�UHODWLRQDO�

SRZHU�LQWR�WKHLU�G\DGLF�DQDO\VLV��,Q�WHUPV�RI�YLFWLPL]DWLRQ�VSHFLILFDOO\��WKH\�IRXQG�WKDW�RQH¶V�

RZQ�DWWDFKPHQW�LQVHFXULW\�ZDV�OLQNHG�ZDV�OHVV�UHODWLRQDO�SRZHU��DQG�KLJKHU�OHYHOV�RI�SDUWQHU�

UHODWLRQDO�DJJUHVVLRQ��2YHUDOO��UHODWLRQVKLS�SRZHU�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�LQVHFXULW\�DQG�UHODWLRQDO�DJJUHVVLRQ� 

1HLWKHU�G\DGLF�VWXG\�UHSRUWHG�ILQGLQJV�RQ�DWWDFKPHQW�DYRLGDQFH�RU�DQ[LHW\�

VSHFLILFDOO\��SUHIHUULQJ�WR�LQYHVWLJDWH�DWWDFKPHQW�LQVHFXULW\�DV�D�VLQJOH�YDULDEOH��2YHUDOO��

KRZHYHU��G\DGLF�DQDO\VHV�LQGLFDWHG�WKDW�RQH¶V�RZQ�OHYHO�RI�LQVHFXULW\�SUHGLFWV�WKH�OLNHOLKRRG�

RI�EHLQJ�D�YLFWLP�RI�SV\FKRORJLFDO�DEXVH� 

��������%LRORJLFDO�IDFWRUV��2QH�VWXG\��E\�%DUEDUR�HW�DO���������LQYHVWLJDWHG�JHQHWLF�

FRYDULDWLRQ�DV�D�IDFWRU�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�ERWK�YLFWLPL]DWLRQ�

DQG�SHUSHWUDWLRQ�RI�LQWLPDWH�SDUWQHU�DEXVH��2YHUDOO��WKH\�IRXQG�WKDW�SKHQRW\SLF�DVVRFLDWLRQV�

EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ�FRXOG�EH�H[SODLQHG�LQ�

ODUJH�SDUW�E\�JHQHWLF�FRYDULDWLRQ��LQ�FRPELQDWLRQ�ZLWK�HQYLURQPHQWDO�LQIOXHQFHV�� 

 

������3HUSHWUDWLRQ��)LIWHHQ�VWXGLHV�ZHUH�IRXQG�ZKLFK�VSHFLILFDOO\�LQYHVWLJDWHG�

SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�UHODWLRQ�WR�DWWDFKPHQW�LQVHFXULW\�LQ�FRPPLWWHG�

UHODWLRQVKLSV��$V�SUHYLRXVO\�PHQWLRQHG��D�IXUWKHU�WKUHH�VWXGLHV�ZKLFK�LQYHVWLJDWHG�

YLFWLPL]DWLRQ�DQG�SHUSHWUDWLRQ�WRJHWKHU�ZHUH�LQFOXGHG�LQ�ERWK�JURXSV��VR�DUH�UHYLHZHG�LQ�WKLV�

VHFWLRQ�LQ�WKHLU�H[SORUDWLRQ�RI�SHUSHWUDWLRQ�VSHFLILFDOO\��2YHUDOO�����VWXGLHV�ZHUH�UHYLHZHG�LQ�

UHODWLRQ�WR�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��7ZR�VWXGLHV�H[SORUHG�FKLOGKRRG�H[SHULHQFHV�
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LQ�UHODWLRQ�WR�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��7ZR�VWXGLHV�LQYHVWLJDWHG�

IDFWRUV�UHODWHG�WR�UHODWLRQVKLS�IXQFWLRQLQJ��ZKLOH�D�IXUWKHU�VHYHQ�WRRN�D�G\DGLF�DSSURDFK��6L[�

VWXGLHV�H[SORUHG�LQGLYLGXDO�IDFWRUV�LQ�WKHLU�FDSDFLW\�WR�H[SODLQ�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ�LQ�FRPELQDWLRQ�ZLWK�DWWDFKPHQW��)LQDOO\��RQH�VWXG\�GUHZ�RQ�ELRORJLFDO�DQG�

JHQHWLF�IDFWRUV� 

��������&KLOGKRRG�H[SHULHQFHV��7ZR�VWXGLHV�LQYHVWLJDWHG�FKLOGKRRG�H[SHULHQFHV�LQ�

UHODWLRQ�WR�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�SHUSHWUDWLRQ��%RWK�

ZHUH�IURP�WKH�86$��DQG�XVHG�VXUYH\�PHWKRGRORJLHV��2QH�VWXG\��E\�%DUEDUR�DQG�6KDFNHOIRUG�

��������ORRNHG�VSHFLILFDOO\�DW�HPRWLRQDO�XQSUHGLFWDELOLW\�LQ�FKLOGKRRG��ILQGLQJ�WKDW��LQ�PHQ��

DWWDFKPHQW�DQ[LHW\�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�XQSUHGLFWDELOLW\�LQ�

FKLOGKRRG�DQG�SHUSHWUDWLRQ�RI�LQWLPDWH�SDUWQHU�DEXVH��1R�VXFK�DVVRFLDWLRQ�ZDV�SUHVHQW�IRU�

ZRPHQ��DQG�QR�VLJQLILFDQW�DVVRFLDWLRQV�ZHUH�IRXQG�UHODWLQJ�WR�DYRLGDQW�DWWDFKPHQW� 

$V�SUHYLRXVO\�PHQWLRQHG��0F&OXUH�DQG�3DUPHQWHU��������LQYHVWLJDWHG�ERWK�

SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�RI�DEXVH�LQ�UHODWLRQ�WR�FKLOGKRRG�WUDXPD�DQG�DWWDFKPHQW�

LQVHFXULW\��,Q�WHUPV�RI�SHUSHWUDWLRQ��YHUEDO�DQG�HPRWLRQDO�DEXVH�ZHUH�IRXQG�WR�EH�FRUUHODWHG�

ZLWK�H[SHULHQFHV�RI�FKLOGKRRG�HPRWLRQDO�DEXVH�DV�ZHOO�DV�KLJK�WUDLW�DQ[LHW\��$WWDFKPHQW�

DQ[LHW\�ZDV�DOVR�FRUUHODWHG�ZLWK�FKLOGKRRG�HPRWLRQDO�DEXVH� 

7KRXJK�ERWK�VWXGLHV�WRRN�D�GLIIHUHQW�DSSURDFK�WR�WKHLU�DQDO\VHV��RYHUDOO�ILQGLQJV�

VXJJHVWHG�D�VLJQLILFDQW�UROH�RI�FKLOGKRRG�H[SHULHQFHV�LQ�UHODWLRQ�WR�RQH¶V�DWWDFKPHQW�VW\OH�DQG�

SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�DGXOWKRRG� 

��������5HODWLRQVKLS�IDFWRUV��7ZR�VWXGLHV�H[SORUHG�YDULRXV�IDFHWV�RI�UHODWLRQVKLS�

IXQFWLRQLQJ�LQ�UHODWLRQ�WR�SV\FKRORJLFDO�DEXVH�DQG�DWWDFKPHQW��2QH�VWXG\�RULJLQDWHG�LQ�

7XUNH\��ZKLOH�WKH�RWKHU�ZDV�IURP�WKH�86$��7KHUH�ZHUH�IHZ�VLPLODULWLHV�EHWZHHQ�VWXGLHV��LQ�

WHUPV�RI�VDPSOH�SRSXODWLRQV��YDULDEOHV�LQYHVWLJDWHG�DQG�VWXG\�DLPV� 
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/RRNLQJ�VSHFLILFDOO\�DW�UHVWULFWLYH�HQJXOIPHQW�DV�D�IRUP�RI�SV\FKRORJLFDO�DEXVH��7RSOX�

'HPLUWDú�HW�DO���������IRXQG�D�GLUHFW�DVVRFLDWLRQ�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�

SHUSHWUDWLRQ��EXW�QR�GLUHFW�DVVRFLDWLRQ�IRU�DYRLGDQW�DWWDFKPHQW��5HODWLRQVKLS�VDWLVIDFWLRQ�ZDV�

IRXQG�WR�PHGLDWH�WKH�UHODWLRQVKLS�EHWZHHQ�ERWK�DWWDFKPHQW�DQ[LHW\�DQG�DYRLGDQFH�DQG�

UHVWULFWLYH�HQJXOIPHQW�SHUSHWUDWLRQ� 

$�VWXG\�E\�6RQNLQ�HW�DO���������LQYHVWLJDWHG�YDULDEOHV�DVVRFLDWHG�ZLWK�UHODWLRQVKLS�

IXQFWLRQLQJ�±�QDPHO\�DQJHU�PDQDJHPHQW��FRPPXQLFDWLRQ��DQG�FRQIOLFW�UHVROXWLRQ�±�LQ�

SDUWLFLSDQWV�RI�D�FRXUW�PDQGDWHG�GRPHVWLF�YLROHQFH�SURJUDPPH��)RU�PDOH�SDUWLFLSDQWV��

DQ[LHW\�ZDV�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�WKUHH�IRUPV�RI�SV\FKRORJLFDO�DEXVH��ZKLOH�ZRPHQ¶V�

DWWDFKPHQW�DQ[LHW\�FRUUHODWHG�VLJQLILFDQWO\�ZLWK�WZR�IRUPV�RI�SV\FKRORJLFDO�DEXVH��2Q�WKH�

ZKROH��DWWDFKPHQW�DQ[LHW\�ZDV�D�VWURQJ�SUHGLFWRU�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�LQ�ERWK�

PDOH�DQG�IHPDOH�SHUSHWUDWRUV�RI�GRPHVWLF�YLROHQFH� 

2YHUDOO��ERWK�VWXGLHV�IRXQG�VWURQJHU�HIIHFWV�IRU�DWWDFKPHQW�DQ[LHW\�WKDQ�DYRLGDQFH�LQ�

UHODWLRQ�WR�UHODWLRQVKLS�IDFWRUV�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH� 

��������'\DGV��0DNLQJ�XS�D�ODUJH�SRUWLRQ�RI�UHVHDUFK�LQWR�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��VHYHQ�VWXGLHV�LQYHVWLJDWHG�G\DGLF�HIIHFWV�LQ�FRXSOHV��2YHUDOO��VWXGLHV�

ZHUH�IURP�D�GLYHUVH�UDQJH�RI�ORFDWLRQV��LQFOXGLQJ�&DQDGD��Q� �����,VUDHO��Q� �����7XUNH\��Q� �

����DQG�WKH�86$��Q� �����2YHUDOO��DWWDFKPHQW�DQ[LHW\�ZDV�PRUH�VWURQJO\�OLQNHG�WR�SHUSHWUDWLRQ�

RI�SV\FKRORJLFDO�DEXVH�WKDQ�DWWDFKPHQW�DYRLGDQFH�LQ�G\DGLF�VWXGLHV� 

7ZR�VWXGLHV��E\�*RX�DQG�:RRGLQ��������DQG�*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ�

��������LQYHVWLJDWHG�UHODWLRQVKLS�VDWLVIDFWLRQ�LQ�UHODWLRQ�WR�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��*RX�DQG�:RRGLQ��������LQFRUSRUDWHG�UHODWLRQVKLS�

GLVVDWLVIDFWLRQ�LQWR�WKHLU�ORQJLWXGLQDO�VWXG\�IRFXVLQJ�RQ�FRXSOHV�PDNLQJ�WKH�WUDQVLWLRQ�WR�

SDUHQWKRRG��,Q�ZRPHQ��UHODWLRQVKLS�GLVVDWLVIDFWLRQ�ZDV�IRXQG�WR�PHGLDWH�WKH�UHODWLRQVKLS�

EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��,Q�PHQ��ERWK�DQ[LRXV�



$77$&+0(17�,16(&85,7<�$1'�36<&+2/2*,&$/�$%86(� �� 

DQG�DYRLGDQW�DWWDFKPHQW�ZHUH�SUHGLFWRUV�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�ZLWK�

UHODWLRQVKLS�GLVVDWLVIDFWLRQ�DV�D�PHGLDWRU� 

0HDQZKLOH��*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ��������DOVR�LQYHVWLJDWHG�UHODWLRQVKLS�

VDWLVIDFWLRQ�DV�D�IDFWRU��)RU�ERWK�PHQ�DQG�ZRPHQ��DQ�DFWRU�HIIHFW�RI�DQ[LRXV�DWWDFKPHQW�RQ�

SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�ZDV�HVWDEOLVKHG��$GGLWLRQDOO\��D�SDUWQHU�HIIHFW�ZDV�REVHUYHG�

LQ�ZKLFK�ZRPHQ¶V�DWWDFKPHQW�DQ[LHW\�SUHGLFWHG�SDUWQHU�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��

ZKLFK�LQ�WXUQ�SUHGLFWHG�ORZ�UHODWLRQVKLS�VDWLVIDFWLRQ�LQ�PHQ� 

2YHUDOO��UHODWLRQVKLS�VDWLVIDFWLRQ�ZDV�IRXQG�WR�EH�D�VLJQLILFDQW�IDFWRU�LQ�UHODWLRQ�WR�

DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��:KLOH�*RX�DQG�:RRGLQ��������IRXQG�LW�WR�

EH�VLJQLILFDQW�DV�D�PHGLDWRU��*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ��������SURGXFHG�HYLGHQFH�IRU�

ORZHU�UHODWLRQVKLS�VDWLVIDFWLRQ�LQ�PHQ�DV�DQ�RXWFRPH�RI�ZRPHQ¶V�DQ[LRXV�DWWDFKPHQW��DQG�

PHQ¶V�VXEVHTXHQW�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH� 

7RSOX�'HPLUWDú�HW�DO���������H[SORUHG�WKH�HIIHFWV�RI�GLVWUXVW��VXVSLFLRQ�RI�LQILGHOLW\��

DQG�MHDORXV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�F\EHU�GDWLQJ�DEXVH�

SHUSHWUDWLRQ��'\DGLF�GLVWUXVW��DQWLFLSDWLRQ�RI�LQILGHOLW\�LQ�D�SDUWQHU��DQG�MHDORXV\�DOO�

PRGHUDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�SHUSHWUDWLRQ�RI�F\EHU�GDWLQJ�

DEXVH� 

$�VWXG\�E\�*RQF\�DQG�YDQ�'XOPHQ��������LQFRUSRUDWHG�QRW�RQO\�VHOI�UHSRUW�VXUYH\�

PHWKRGRORJ\��EXW�DOVR�YLGHRWDSHG�FRXSOH�LQWHUDFWLRQV�ZKLFK�ZHUH�YLHZHG�DQG�UDWHG�E\�

LQGHSHQGHQW�REVHUYHUV��2YHUDOO��WKH�VWXG\�IRXQG�WKDW�DWWDFKPHQW�DQ[LHW\�IRU�ERWK�PDOHV�DQG�

IHPDOHV�SUHGLFWHG�KLJKHU�IHPDOH�DEXVH�SHUSHWUDWLRQ��,QWHUHVWLQJO\��VXUYH\�GDWD�GLIIHUHG�IURP�

REVHUYHG�GDWD�LQ�WHUPV�RI�SUHGLFWRUV�RI�PDOH�DEXVH��LQ�WKDW�VXUYH\�GDWD�UHYHDOHG�DQ�DFWRU�HIIHFW�

RI�PDOH�DQ[LHW\�SUHGLFWLQJ�PDOH�DEXVH��ZKLOH�REVHUYHG�LQWHUDFWLRQV�VXSSRUWHG�WKH�ILQGLQJ�RI�D�

SDUWQHU�HIIHFW�RI�IHPDOH�DQ[LHW\�UHODWLQJ�WR�PDOH�DEXVH�SHUSHWUDWLRQ��1R�VLJQLILFDQW�
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FRUUHODWLRQV�ZHUH�IRXQG�IRU�DYRLGDQW�DWWDFKPHQW�LQ�UHODWLRQ�WR�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ� 

0HDQZKLOH��2ND�HW�DO���������LQFRUSRUDWHG�UHODWLRQDO�SRZHU�G\QDPLFV�LQWR�WKHLU�

H[SORUDWLRQ�RI�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��,Q�OLQH�ZLWK�

SUHYLRXVO\�VWDWHG�ILQGLQJV�UHJDUGLQJ�YLFWLPL]DWLRQ��DWWDFKPHQW�LQVHFXULW\�ZDV�DVVRFLDWHG�ZLWK�

OHVV�UHODWLRQDO�SRZHU��DQG�KLJKHU�OHYHOV�RI�SDUWQHU�UHODWLRQDO�DJJUHVVLRQ��0RUH�VSHFLILFDOO\��

UHODWLRQVKLS�SRZHU�PHGLDWHG�WKH�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�UHODWLRQDO�

DJJUHVVLRQ� 

1RWDEO\��D�VWXG\�E\�6RPPHU�HW�DO���������KDG�VLJQLILFDQW�ILQGLQJV�UHJDUGLQJ�DYRLGDQW�

DWWDFKPHQW��8VLQJ�D�FRPPXQLW\�VDPSOH��WKH�DXWKRUV�IRXQG�WKDW�RQH¶V�RZQ�DWWDFKPHQW�

DYRLGDQFH�ZDV�SUHGLFWLYH�RI�SV\FKRORJLFDO�DJJUHVVLRQ�SHUSHWUDWLRQ��ZKLOH�DQ[LRXV�DWWDFKPHQW�

GLG�QRW�SUHGLFW�RZQ�SHUSHWUDWLRQ��,Q�DGGLWLRQ��D�SDUWQHU¶V�DYRLGDQFH�RU�DQ[LHW\�ERWK�SUHGLFWHG�

RQH¶V�RZQ�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DJJUHVVLRQ��2YHUDOO��VLJQLILFDQW�DFWRU�DQG�SDUWQHU�

HIIHFWV�ZHUH�IRXQG�IRU�ERWK�DQ[LRXV�DQG�DYRLGDQW�DWWDFKPHQW�LQ�UHODWLRQ�WR�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH� 

7RXJDV�HW�DO���������LQWHJUDWHG�SHUFHSWLRQ�RI�SDUWQHU�VXSSRUW�LQWR�D�G\DGLF�

XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH��

:KLOH�LQGLYLGXDOV�ZLWK�DYRLGDQW�DWWDFKPHQW�VW\OHV�ZHUH�PRUH�OLNHO\�WR�SHUFHLYH�WKHPVHOYHV�DV�

UHFHLYLQJ�OHVV�VXSSRUW�IURP�WKHLU�SDUWQHU��WKLV�GLG�QRW�LQ�WXUQ�SUHGLFW�WKHLU�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DJJUHVVLRQ��0HDQZKLOH��DWWDFKPHQW�DQ[LHW\�ZDV�QRW�SUHGLFWLYH�RI�HLWKHU�

SUHGLFWLRQ�RI�SDUWQHU�VXSSRUW�RU�SV\FKRORJLFDO�DJJUHVVLRQ��2YHUDOO��QR�VLJQLILFDQW�

UHODWLRQVKLSV�ZHUH�IRXQG�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ� 

��������,QGLYLGXDO�IDFWRUV��6L[�VWXGLHV�H[SORUHG�LQGLYLGXDO�IDFWRUV�H[SODLQLQJ�WKH�

UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��7KHVH�
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VWXGLHV�ZHUH�GLYHUVH�LQ�WHUPV�RI�FRXQWU\�RI�RULJLQ��VH[XDOLW\�RI�SDUWLFLSDQWV��DQG�VDPSOH�W\SH��

1RWDEO\��DOO�VWXGLHV�DSSURDFKHG�DWWDFKPHQW�VW\OH�DV�D�SUHGLFWRU��LQFRUSRUDWLQJ�LQGLYLGXDO�

SV\FKRORJLFDO�RU�EHKDYLRXUDO�SURFHVVHV�DV�PHGLDWRUV�LQ�UHODWLRQ�WR�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ� 

7KUHH�VWXGLHV��E\�$UDFÕ�ø\LD\GÕQ�HW�DO����������-DFNVRQ��������DQG�:ULJKW���������

LQYHVWLJDWHG�WKH�UROH�RI�MHDORXV\�LQ�UHODWLRQ�WR�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��$UDFÕ�

ø\LD\GÕQ�HW�DO���������FRQGXFWHG�UHVHDUFK�DURXQG�WKH�UROH�RI�GLIIHUHQW�W\SHV�RI�UXPLQDWLRQ�DQG�

MHDORXV\��ILQGLQJ�WKDW�KLJK�OHYHOV�RI�EURRGLQJ�DQG�FRJQLWLYH�MHDORXV\�PHGLDWHG�WKH�DVVRFLDWLRQ�

EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��DQG�PRUH�VSHFLILFDOO\�

EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�F\EHU�DEXVH�SHUSHWUDWLRQ� 

6LPLODUO\��D�WKHVLV�E\�-DFNVRQ��������H[DPLQHG�WKH�FRQWULEXWLRQ�RI�MHDORXV\�DQG�

IRUJLYHQHVV�WR�WKH�OLQN�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��'LIIHUHQWLDWLQJ�EHWZHHQ�

GLIIHUHQW�W\SHV�RI�MHDORXV\��FRJQLWLYH�MHDORXV\�DQG�EHKDYLRXUDO�MHDORXV\�ZHUH�ERWK�IRXQG�WR�

SDUWLDOO\�PHGLDWH�WKH�UHODWLRQVKLS�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��0HDQZKLOH��FRJQLWLYH�MHDORXV\�DOVR�SDUWLDOO\�PHGLDWHG�WKH�UHODWLRQVKLS�

EHWZHHQ�DWWDFKPHQW�DYRLGDQFH�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ� 

$�WKLUG�VWXG\�LQYROYLQJ�MHDORXV\�ZDV�FRQGXFWHG�E\�:ULJKW���������ZKR�LQYHVWLJDWHG�

MHDORXV\�DQG�DQJHU�DV�PHGLDWRUV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�LQVHFXUH�DWWDFKPHQW�DQG�

SHUSHWUDWLRQ�RI�LQWLPDWH�SDUWQHU�DEXVH��,W�ZDV�IRXQG�WKDW�MHDORXV\�PHGLDWHG�WKH�UHODWLRQVKLS�

EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�SULYDF\�LQYDVLRQ�ERWK�RQOLQH�DQG�LQ�SHUVRQ��$QJHU�PHGLDWHG�

WKH�UHODWLRQVKLS�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�LQ�SHUVRQ�UHODWLRQDO�DJJUHVVLRQ��$YRLGDQW�

DWWDFKPHQW�ZDV�QRW�IRXQG�WR�KDYH�DQ\�VLJQLILFDQW�HIIHFWV��2YHUDOO��WKHVH�VWXGLHV�HVWDEOLVKHG�D�

VLJQLILFDQW�PHGLDWLQJ�UROH�RI�MHDORXV\��RI�YDULRXV�W\SHV��LQ�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��,Q�DGGLWLRQ��EURRGLQJ��DQJHU�DQG�

IRUJLYHQHVV�ZHUH�DOVR�VLJQLILFDQWO\�UHODWHG�WR�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ� 
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7ZR�VWXGLHV�LQYHVWLJDWHG�SHUVRQDOLW\�WUDLWV�LQ�UHODWLRQ�WR�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��

$�VWXG\�E\�%XL�DQG�3DVDOLFK��������LQYHVWLJDWHG�ERWK�IDFH�WR�IDFH�DQG�F\EHU�SV\FKRORJLFDO�

DEXVH��DQG�WKH�UROH�ERUGHUOLQH�DQG�SV\FKRSDWKLF�SHUVRQDOLW\�WUDLWV�PLJKW�KDYH�LQ�H[SODLQLQJ�

SHUSHWUDWLRQ��,W�ZDV�LGHQWLILHG�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�ERWK�

RQOLQH�DQG�LQ�SHUVRQ�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�ZDV�PHGLDWHG�E\�ERUGHUOLQH�DQG�

SV\FKRSDWKLF�WUDLWV��&RQYHUVHO\��WKH�UHODWLRQVKLS�EHWZHHQ�DYRLGDQW�DWWDFKPHQW�DQG�RQOLQH�RU�

LQ�SHUVRQ�DEXVH�ZDV�PHGLDWHG�E\�SV\FKRSDWKLF�WUDLWV��EXW�QRW�ERUGHUOLQH�WUDLWV� 

$OVR�IRFXVLQJ�RQ�SHUVRQDOLW\��0F'HUPRWW�HW�DO���������IRFXVHG�RQ�GRPLQDQFH�

RULHQWDWLRQ�DQG�LWV�UROH�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ��'LIIHUHQWLDWLQJ�EHWZHHQ�W\SHV�RI�SV\FKRORJLFDO�DEXVH�LQ�OLQH�ZLWK�0XUSK\�DQG�

+RRYHU��������IUDPHZRUN��DWWDFKPHQW�DQ[LHW\�ZDV�IRXQG�WR�EH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DOO�

IRXU�W\SHV�RI�SV\FKRORJLFDO�DJJUHVVLRQ�LQ�IHPDOHV��EXW�LQ�PDOHV�ZDV�RQO\�VLJQLILFDQWO\�

FRUUHODWHG�ZLWK�UHVWULFWLYH�HQJXOIPHQW��$WWDFKPHQW�DYRLGDQFH�ZDV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�

KRVWLOH�ZLWKGUDZDO�LQ�PHQ�DQG�ZRPHQ��ZKLOH�DQ�DVVRFLDWLRQ�ZDV�DOVR�IRXQG�IRU�PDOHV�

EHWZHHQ�DYRLGDQW�DWWDFKPHQW�DQG�XVH�RI�GHQLJUDWLRQ��)RU�ERWK�PDOHV�DQG�IHPDOHV��GRPLQDQFH�

RULHQWDWLRQV�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�DOO�

IRXU�W\SHV�RI�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��$FURVV�ERWK�VWXGLHV��SHUVRQDOLW\�YDULDEOHV�

ZHUH�IRXQG�WR�VLJQLILFDQWO\�PHGLDWH�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ� 

/DVWO\��D�VWXG\�E\�/RQJDUHV�HW�DO���������RQ�LQGLYLGXDOV�LQ�VDPH�VH[�UHODWLRQVKLSV�

IRXQG�WKDW�DQ�LQGLYLGXDO¶V�OHYHO�RI�µRXWQHVV¶�DERXW�WKHLU�VH[XDOLW\�RU�UHODWLRQVKLS�ZDV�IRXQG�WR�

PRGHUDWH�WKH�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�

DEXVH��0RUH�VSHFLILFDOO\��DWWDFKPHQW�LQVHFXULW\�ZDV�SUHGLFWLYH�RI�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��DQG�WKLV�HIIHFW�ZDV�PRGHUDWHG�E\�RXWQHVV��0RUHRYHU��KLJKHU�OHYHOV�RI�

RXWQHVV�KDG�D�VWURQJHU�PRGHUDWLQJ�HIIHFW�FRPSDUHG�WR�ORZ�OHYHOV�RI�RXWQHVV� 
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��������%LRORJLFDO�IDFWRUV��2QH�VWXG\��E\�%DUEDUR�HW�DO����������LQYHVWLJDWHG�JHQHWLF�

IDFWRUV�DORQJVLGH�DWWDFKPHQW�DQ[LHW\�DQG�LQWLPDWH�SDUWQHU�YLROHQFH��6WURQJ�FRUUHODWLRQV�ZHUH�

VKRZQ�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�SHUSHWUDWLRQ��)XUWKHUPRUH��FRQVLVWHQW�ZLWK�WKH�UHVXOWV�

IRU�YLFWLPL]DWLRQ�IURP�WKH�VDPH�VWXG\��SKHQRW\SLF�DVVRFLDWLRQV�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�

DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�SHUSHWUDWLRQ�ZHUH�H[SODLQDEOH�E\�JHQHWLF�

FRYDULDWLRQ�DV�ZHOO�DV�HQYLURQPHQWDO�IDFWRUV�� 
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&+$37(5�)285��',6&866,21 

7KH�DLP�RI�WKLV�VFRSLQJ�UHYLHZ�ZDV�WR�SURYLGH�DQ�RYHUYLHZ�RI�WKH�UHFHQW�OLWHUDWXUH�

H[SORULQJ�KRZ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�

SDUWQHU�DEXVH�LV�FRQVWUXFWHG��:KLOH�H[LVWLQJ�UHVHDUFK�KDV�IRFXVHG�PRUH�EURDGO\�RQ�LQVHFXUH�

DWWDFKPHQW�LQ�UHODWLRQ�WR�LQWLPDWH�SDUWQHU�YLROHQFH��SV\FKRORJLFDO�DEXVH�VSHFLILFDOO\�KDV�EHHQ�

XQGHU�UHVHDUFKHG� 

7KH�OLWHUDWXUH�VHDUFK�LGHQWLILHG����UHOHYDQW�VWXGLHV�ZKLFK�ZHUH�IRXQG�DQG�UHYLHZHG��

ERWK�LQ�WHUPV�RI�WKHLU�FKDUDFWHULVWLFV�DQG�WKHLU�ILQGLQJV�UHODWLQJ�WR�DWWDFKPHQW�WKHRU\�DQG�

SV\FKRORJLFDO�DEXVH��,Q�WHUPV�RI�SRSXODWLRQV�LQYHVWLJDWHG��VWXGLHV�ZHUH�PRVWO\�IURP�1RUWK�

$PHULFD��DQG�FRQGXFWHG�UHVHDUFK�LQYROYLQJ�PRVWO\�&DXFDVLDQ�SDUWLFLSDQWV��3DUWLFLSDQWV�ZHUH�

DOVR�PRVWO\�ZRPHQ��DQG�LQ�ODUJH�SDUW�KHWHURVH[XDO� 

7R�PHDVXUH�DWWDFKPHQW�LQVHFXULW\��WKH�PDMRULW\�RI�VWXGLHV�XVHG�D�IRUP�RI�WKH�

([SHULHQFHV�LQ�&ORVH�5HODWLRQVKLSV�VFDOHV��(&5��%UHQQDQ�HW�DO���������)UDOH\�HW�DO����������

0HDQZKLOH��PHDVXUHPHQW�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ�ZDV�PRUH�

YDULHG��ZLWK�WKH�PRVW�FRPPRQO\�XVHG�WRROV�EHLQJ�WKH�&RQIOLFW�7DFWLFV�6FDOH��&76��6WUDXV��

������6WUDXV��������DQG�WKH�0XOWLGLPHQVLRQDO�0HDVXUH�RI�(PRWLRQDO�$EXVH��00($��

0XUSK\�	�+RRYHU�������� 

6WXGLHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�ZKHWKHU�WKH\�H[SORUHG�YLFWLPL]DWLRQ�RU�

SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�FRPPLWWHG�UHODWLRQVKLSV��,Q�WHUPV�RI�YLFWLPL]DWLRQ��

IRXU�EURDG�WKHPHV�ZHUH�LGHQWLILHG��UHODWLRQVKLS�IDFWRUV��G\DGLF�DSSURDFKHV�ZLWK�FRXSOHV��HDUO\�

FKLOGKRRG�H[SHULHQFHV��DQG�ELRORJLFDO�IDFWRUV��6LPLODUO\��VWXGLHV�IRFXVLQJ�RQ�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH�FRXOG�EH�FDWHJRULVHG�DFFRUGLQJ�WR�ZKHWKHU�WKH\�LQYHVWLJDWHG�UHODWLRQVKLS�

RU�G\DGLF�YDULDEOHV��FKLOGKRRG�H[SHULHQFHV��ELRORJLFDO�IDFWRUV��RU�LQGLYLGXDO�SV\FKRORJLFDO�RU�

EHKDYLRXUDO�YDULDEOHV��2YHUDOO��WKH�PDMRULW\�RI�VWXGLHV�VXSSRUWHG�D�OLQN�EHWZHHQ�DWWDFKPHQW�
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LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RU�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��DQG�PDQ\�KLJKOLJKWHG�

DGGLWLRQDO�IDFWRUV�ZKLFK�ZHUH�VKRZQ�WR�LQIOXHQFH�KRZ�WKLV�DVVRFLDWLRQ�ZDV�FRQVWUXFWHG� 

6HYHUDO�LPSRUWDQW�ILQGLQJV�HPHUJHG��)LUVWO\��VWXGLHV�ZHUH�ODUJHO\�EDVHG�LQ�1RUWK�

$PHULFD�DQG�IRFXVHG�RQ�KHWHURVH[XDO��:HVWHUQ�SRSXODWLRQV��7KH�LPSOLFDWLRQV�RI�WKLV�DUH�

GLVFXVVHG�LQ�WHUPV�RI�WKH�UHOLDELOLW\�RI�FRQFOXVLRQV�WKDW�FDQ�EH�GUDZQ�EDVHG�RQ�WKH�FXUUHQW�

VFRSH�RI�H[LVWLQJ�OLWHUDWXUH��6HFRQG��WKH�OLQN�EHWZHHQ�KDYLQJ�DQ�LQVHFXUH�DWWDFKPHQW�VW\OH��

DQG�OLNHOLKRRG�RU�H[SHULHQFH�RI�H[SHULHQFLQJ�SV\FKRORJLFDO�DEXVH�IURP�D�SDUWQHU��LV�GLVFXVVHG�

LQ�UHODWLRQ�WR�VRFLDO�DQG�SV\FKRORJLFDO�SURFHVVHV�DW�SOD\��7KLUG��WKH�OLNHOLKRRG�RI�SHUSHWUDWLQJ�

SV\FKRORJLFDO�DEXVH�DJDLQVW�D�SDUWQHU�EDVHG�RQ�DWWDFKPHQW�LQVHFXULW\�LV�UHYLHZHG�LQ�OLJKW�RI�

WKH�VRFLDO�DQG�SV\FKRORJLFDO�PHFKDQLVPV�LGHQWLILHG�LQ�WKH�OLWHUDWXUH�� 

����6WXG\�SRSXODWLRQV 

������&RXQWU\�RI�RULJLQ�DQG�HWKQLFLW\��7KLV�UHYLHZ�LGHQWLILHG�WKDW�D�FRQVLGHUDEOH�

PDMRULW\�RI�VWXGLHV�IRFXVLQJ�RQ�H[SHULHQFHV�RI�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�WKURXJK�

WKH�OHQV�RI�DWWDFKPHQW�WKHRU\�ZHUH�IURP�1RUWK�$PHULFD��DQG�FRQVLVWHG�RI�ODUJHO\�&DXFDVLDQ�

VDPSOH�SRSXODWLRQV��7KH�KLJK�SRUWLRQ�RI�86��DQG�&DQDGD�EDVHG�UHVHDUFK�KLJKOLJKWV�D�

:HVWHUQ�FHQWULF�SHUVSHFWLYH�RQ�ERWK�DWWDFKPHQW�DQG�H[SHULHQFHV�RI�SV\FKRORJLFDO�DEXVH�LQ�

URPDQWLF�UHODWLRQVKLSV� 

$V�RXWOLQHG�E\�.HOOHU���������DWWDFKPHQW�WKHRU\�UHOLHV�RQ�D�RQH�WR�RQH�UHODWLRQVKLS�

EHWZHHQ�SDUHQW�DQG�FKLOG�LQ�H[SODLQLQJ�WKH�IRUPDWLRQ�RI�D�FKLOG¶V�LQWHUSHUVRQDO�UHODWLRQVKLSV��

ZKLFK�FDUULHV�RQ�LQWR�DGXOWKRRG��+RZHYHU��PDQ\�QRQ�:HVWHUQ�FXOWXUHV�GR�QRW�SDUHQW�RQH�WR�

RQH��UDWKHU��PXOWLSOH�FDUHJLYHUV�PD\�ILOO�SDUHQWLQJ�UROHV�LQ�D�FRPPXQLW\�VHWWLQJ��)RU�H[DPSOH��

D�VWXG\�E\�1HFNRZD\�HW�DO���������KLJKOLJKWV�WKH�FROOHFWLYLVW�DSSURDFK�WDNHQ�WR�SDUHQWLQJ�E\�

LQGLJHQRXV�DQG�QRQ�:HVWHUQ�FXOWXUHV��REVHUYLQJ�WKDW�SDUHQWLQJ�LV�RIWHQ�VKDUHG�EHWZHHQ�

IDPLOLHV�LQ�D�ZD\�QRW�WUDGLWLRQDOO\�SUDFWLFHG�LQ�:HVWHUQ�FXOWXUH��$V�1HFNRZD\�HW�DO���������
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H[SODLQ��WKLV�ZD\�RI�SDUHQWLQJ�LQ�QR�ZD\�LQKLELWV�FORVHQHVV�EHWZHHQ�SDUHQW�DQG�FKLOG��EXW�GRHV�

QRW�ILW�LQWR�WKH�G\DGLF�SDUHQWLQJ�VW\OH�DWWDFKPHQW�WKHRU\�LV�EDVHG�RQ��DQG�WKH�RULJLQDO�

LQYHVWLJDWLYH�DSSURDFK�UHOLHG�RQ�E\�$LQVZRUWK��������LV�QRW�HDVLO\�WUDQVODWDEOH�WR�LQGLJHQRXV�

FXOWXUHV�ZKLFK�VKDUH�SDUHQWLQJ� 

0RUHRYHU��UHVHDUFK�RQ�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�LQ�QRQ�:HVWHUQ�FXOWXUHV�

UHYHDOV�FXOWXUDO�GLIIHUHQFHV�QRW�ZHOO�DFFRXQWHG�IRU�LQ�:HVWHUQ�UHVHDUFK��)RU�LQVWDQFH��D�VWXG\�

E\�7LZDUL�HW�DO���������KLJKOLJKWHG�WKH�XQLTXH�FKDOOHQJHV�IDFHG�E\�&KLQHVH�ZRPHQ�

H[SHULHQFLQJ�SV\FKRORJLFDO�DEXVH�LQ�LQWLPDWH�UHODWLRQVKLSV��DQG�WKH�FXOWXUDOO\�GULYHQ�VKDPH�

H[SHULHQFHG�E\�WKHVH�ZRPHQ��)XUWKHUPRUH��D�UHYLHZ�E\�:KLWH�DQG�6DW\HQ��������H[SORULQJ�

FURVV�FXOWXUDO�GLIIHUHQFHV�LQ�H[SHULHQFHV�RI�LQWLPDWH�SDUWQHU�YLROHQFH�KLJKOLJKWHG�UDFH�DV�D�

NH\�IDFWRU�LQ�PHGLDWLQJ�WKH�LPSDFWV�RI�DEXVH�RQ�YLFWLPV� 

������+HWHURQRUPDWLYH�VDPSOLQJ��7KLUWHHQ�RI�WKH����VWXGLHV�UHYLHZHG�RQO\�LQFOXGHG�

GDWD�IURP�KHWHURVH[XDO�SDUWLFLSDQWV�LQ�WKHLU�DQDO\VHV�LQ�RUGHU�WR�UHSRUW�GDWD�VHSDUDWHO\�IRU�

PDOH�DQG�IHPDOH�SDUWLFLSDQWV��)XUWKHUPRUH��RI�WKH�VL[�VWXGLHV�ZKLFK�LQFOXGHG�QRQ�

KHWHURVH[XDO�SDUWLFLSDQWV�DQG�UHSRUWHG�GDWD�RQ�SDUWLFLSDQW�VH[XDOLW\��RQ�DYHUDJH�������RI�

SDUWLFLSDQWV�LGHQWLILHG�DV�KHWHURVH[XDO��2QH�VWXG\�E\�/RQJDUHV�HW�DO���������IRFXVHG�VROHO\�RQ�

VDPH�VH[�FRXSOHV� 

,Q�$RWHDURD�1HZ�=HDODQG��/*%74,$��LQGLYLGXDOV�DUH�PRUH�WKDQ�WZLFH�DV�OLNHO\�WR�

H[SHULHQFH�D�IRUP�RI�LQWLPDWH�SDUWQHU�DEXVH�LQ�WKHLU�OLYHV�FRPSDUHG�WR�WKH�1HZ�=HDODQG�

DYHUDJH��0LQLVWU\�RI�-XVWLFH���������7KH�SDXFLW\�RI�UHVHDUFK�FRQVWUXFWLQJ�WKH�UHODWLRQVKLS�

EHWZHHQ�SV\FKRORJLFDO�DEXVH�DQG�DWWDFKPHQW�LQ�/*%74,$��SRSXODWLRQV�PHDQV�WKDW�WKH�IXOO�

H[SHULHQFH�RI�DEXVH�IURP�DQ�DWWDFKPHQW�SHUVSHFWLYH�LV�QRW�EHLQJ�FDSWXUHG��DQG�WKDW�DQ\�

FRQVHQVXV�IRUPHG�LQ�WKH�H[LVWLQJ�OLWHUDWXUH�ZLOO�UHIOHFW�WKLV�� 
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����9LFWLPL]DWLRQ 

2YHUDOO��WHQ�VWXGLHV�ZHUH�UHYLHZHG�ZKLFK�H[SORUHG�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��0RVW��EXW�QRW�DOO��KDG�

ILQGLQJV�ZKLFK�VXSSRUWHG�K\SRWKHVHV�UHODWLQJ�WR�WKH�OLQN�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��DQG�PRVW�IRXQG�VXSSRUW�IRU�DGGLWLRQDO�YDULDEOHV�

XQGHUSLQQLQJ�WKLV�UHODWLRQVKLS��)RXU�RI�WKHVH�LQYHVWLJDWHG�FKLOGKRRG�H[SHULHQFHV�LQ�

DVVRFLDWLRQ�ZLWK�WKLV�UHODWLRQVKLS��ZKLOH�D�IXUWKHU�WKUHH�H[SORUHG�IDFWRUV�ZLWKLQ�D�UHODWLRQVKLS�

ZKLFK�PD\�XQGHUSLQ�WKH�OLQN�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�YLFWLPL]DWLRQ�RI�

SV\FKRORJLFDO�DEXVH��7ZR�VWXGLHV�WRRN�D�G\DGLF�DSSURDFK��LQYHVWLJDWLQJ�FRXSOHV�WRJHWKHU�LQ�

RUGHU�WR�LGHQWLI\�DFWRU�RU�SDUWQHU�HIIHFWV�ZKLFK�PLJKW�EH�DW�SOD\��)LQDOO\��RQH�VWXG\�

LQYHVWLJDWHG�D�ELRORJLFDO�EDVLV�EHKLQG�DVVRFLDWLRQV�EHWZHHQ�DWWDFKPHQW�DQG�YLFWLPL]DWLRQ�RI�

DEXVH� 

������&KLOGKRRG�H[SHULHQFHV��*LYHQ�WKH�RULJLQV�RI�DWWDFKPHQW�WKHRU\�LQ�LQIDQWV�DQG�

FKLOGUHQ��$LQVZRUWK��������%RZOE\���������LW�LV�ORJLFDO�WR�H[SORUH�FKLOGKRRG�H[SHULHQFHV�DV�D�

IDFWRU�UHODWLQJ�WR�DWWDFKPHQW�UHODWHG�SKHQRPHQD�ODWHU�LQ�OLIH��,QGHHG��DWWDFKPHQW�LQVHFXULW\�

ZDV�OLQNHG�WR�PDOWUHDWPHQW�LQ�FKLOGKRRG�E\�ERWK�.RQJ�HW�DO���������DQG�6PDJXU�HW�DO����������

DV�ZHOO�DV�GHSUHVVLYH�V\PSWRPV�DQG�YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��6WURQJ�OLQNV�ZHUH�

DOVR�IRXQG�EHWZHHQ�FKLOGKRRG�WUDXPD�DQG�ODWHU�YLFWLPL]DWLRQ�RI�LQWLPDWH�SDUWQHU�YLROHQFH�E\�

0F&OXUH�DQG�3DUPHQWHU���������ZKLOH�'DYLGVRQ�HW�DO���������IRXQG�FRUUHODWLRQV�EHWZHHQ�

H[SHULHQFHV�RI�RYHUSURWHFWLYH��XQORYLQJ�SDUHQWLQJ��DWWDFKPHQW�LQVHFXULW\��DQG�YLFWLPL]DWLRQ�RI�

QRQ�SK\VLFDO�LQWLPDWH�SDUWQHU�DEXVH��7KH�ILQGLQJ�WKDW�FKLOGKRRG�H[SHULHQFHV�DUH�FRUUHODWHG�

ZLWK�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�YLFWLPL]DWLRQ�LV�

FRQVLVWHQW�ZLWK�ILQGLQJV�WKDW�DGYHUVH�RU�WUDXPDWLF�FKLOGKRRG�HYHQWV�FDQ�KDYH�OLIH�ORQJ�HIIHFWV�

�)XOX�HW�DO���������0DFKLVD�HW�DO����������DV�ZHOO�DV�WKH�SUHPLVH�LQ�DWWDFKPHQW�WKHRU\�WKDW�
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FKLOGKRRG�DWWDFKPHQW�H[SHULHQFHV�LQIRUP�LQWHUSHUVRQDO�H[SHULHQFHV�WKURXJKRXW�OLIH�

�$LQVZRUWK��������%RZOE\��������+D]DQ�	�6KDYHU�������� 

������5HODWLRQVKLS�IDFWRUV��:KLOH�WKH�LPSDFW�RI�FKLOGKRRG�IDFWRUV�LV�FRQVLVWHQW�IURP�D�

GHYHORSPHQWDO�SHUVSHFWLYH��WKH�UROH�RI�FRQIOLFW�DQG�G\VIXQFWLRQ�LQ�UHODWLRQVKLSV�LQ�WKH�OLQN�

EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ�LV�DOVR�ORJLFDO��7KH�ILQGLQJ�E\�

%RQDFKH�HW�DO���������WKDW�D�SDUWQHU¶V�XVH�RI�GHVWUXFWLYH�FRQIOLFW�UHVROXWLRQ�VWUDWHJLHV�

PHGLDWHG�WKH�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�YLFWLPL]DWLRQ�LV�FRQVLVWHQW�ZLWK�

/DIRQWDLQH�HW�DO���������ILQGLQJ�WKDW�URPDQWLF�SHUIHFWLRQLVP�DV�ZHOO�DV�SHUFHLYHG�OHYHOV�RI�

FRQIOLFW�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�DEXVH�YLFWLPL]DWLRQ��$V�

QRWHG�E\�/DIRQWDLQH�HW�DO����������DQ[LRXVO\�DWWDFKHG�LQGLYLGXDOV�PD\�EHFRPH�K\SHUDFWLYDWHG�

LQ�FRQIOLFW�VLWXDWLRQV��ZKLFK�LQ�WXUQ�PD\�FDXVH�WKHP�RU�WKHLU�SDUWQHUV�WR�HQJDJH�LQ�WKH�

GHVWUXFWLYH�FRQIOLFW�UHVROXWLRQ�VWUDWHJLHV�GHVFULEHG�LQ�%RQDFKH�HW�DO���������VWXG\��

,QWHUHVWLQJO\��/DQFDVWHU�HW�DO���������GLG�QRW�ILQG�DWWDFKPHQW�LQVHFXULW\�WR�PRGHUDWH�WKH�

UHODWLRQVKLS�EHWZHHQ�UHODWLRQVKLS�TXDOLW\�DQG�F\EHU�GDWLQJ�DEXVH��$YRLGDQWO\�DWWDFKHG�

LQGLYLGXDOV�ZHUH�OHVV�OLNHO\�WR�UHSRUW�SRVLWLYH�WUDLWV�DVVRFLDWHG�ZLWK�UHODWLRQVKLS�TXDOLW\��

KRZHYHU�WKLV�GLG�QRW�LQ�WXUQ�SUHGLFW�DEXVH�SHUSHWUDWLRQ��7KLV�ILQGLQJ�LV�DW�RGGV�ZLWK�H[LVWLQJ�

OLWHUDWXUH�OLQNLQJ�UHODWLRQVKLS�TXDOLW\�ZLWK�DEXVH��/L�HW�DO��������� 

�������'\DGV��,Q�D�VLPLODU�YHLQ�WR�VWXGLHV�LQYHVWLJDWLQJ�UHODWLRQVKLS�IDFWRUV��WZR�

VWXGLHV�DGRSWHG�D�G\DGLF�DSSURDFK�WR�WKHLU�LQYHVWLJDWLRQV�RI�DWWDFKPHQW�DQG�SV\FKRORJLFDO�

DEXVH��7KH�PXWXDOLW\�RI�WKH�G\DGLF�DSSURDFK�LV�EHQHILFLDO�LQ�XQGHUVWDQGLQJ�WKH�ELGLUHFWLRQDO�

QDWXUH�RI�SV\FKRORJLFDO�DEXVH�GHVFULEHG�E\�&RPHoDQKD�HW�DO����������2YHUDOO��VWXGLHV�E\�

.DUDNXUW�HW�DO���������DQG�2ND�HW�DO���������ZKLFK�LQYHVWLJDWHG�PXWXDO�SHUSHWUDWLRQ�DQG�

YLFWLPL]DWLRQ�RI�DEXVH�UHSRUWHG�WKDW�RQH¶V�RZQ�LQVHFXUH�DWWDFKPHQW�VW\OH�LQFUHDVHG�WKH�

OLNHOLKRRG�RI�H[SHULHQFLQJ�SV\FKRORJLFDO�DEXVH�IURP�D�SDUWQHU��,Q�SDUWLFXODU��2ND�HW�DO���������

ILQGLQJ�WKDW�RQH¶V�RZQ�DWWDFKPHQW�LQVHFXULW\�ZDV�OLQNHG�WR�OHVV�SRZHU�LQ�WKH�UHODWLRQVKLS��DQG�
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PRUH�UHODWLRQDO�DJJUHVVLRQ�IURP�WKH�SDUWQHU��LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�GHVFULEHG�DERYH�

WKDW�LQVHFXUH�DWWDFKPHQW�OHG�WR�SDUWQHU�HQJDJHPHQW�LQ�PDODGDSWLYH�FRQIOLFW�VWUDWHJLHV��

SUHGLFWLQJ�RQH¶V�SDUWQHU¶V�XVH�RI�SV\FKRORJLFDO�DEXVH� 

������%LRORJLFDO�IDFWRUV��:KLOH�LW�ZDV�RULJLQDOO\�H[SHFWHG�WKDW�VRFLDO�DQG�

SV\FKRORJLFDO�SURFHVVHV�ZRXOG�EH�WKH�PDLQ�IDFWRUV�XQGHUSLQQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�

DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH��RQH�VWXG\�PHW�LQFOXVLRQ�FULWHULD�ZKLFK�

SURYLGHG�D�ELRORJLFDO�EDVLV�WR�WKH�UHODWLRQVKLS��%DUEDUR�HW�DO���������IRXQG�WKDW�JHQHWLF�

FRYDULDWLRQ�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�LQWLPDWH�SDUWQHU�DEXVH�H[SODLQHG�D�VLJQLILFDQW�

DPRXQW�RI�WKH�SKHQRW\SLF�DVVRFLDWLRQV�EHWZHHQ�WKH�WZR��$V�GHVFULEHG�E\�WKH�DXWKRUV��JHQHWLF�

VWXGLHV�UHODWLQJ�WR�DWWDFKPHQW�DQG�LQWLPDWH�SDUWQHU�DEXVH�DUH�UDUH��+RZHYHU��WKH�VLJQLILFDQW�

SRUWLRQ�RI�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�DQG�DEXVH�H[SODLQHG�E\�JHQHWLF�IDFWRUV�LQ�WKLV�

VWXG\�PHDQW�WKDW�LW�SURYLGHV�D�XQLTXH�SHUVSHFWLYH�WR�WKH�UHVHDUFK�DLP�RI�H[DPLQLQJ�KRZ�WKH�

UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH�LV�FRQVWUXFWHG� 

������6XPPDU\��2YHUDOO��WKH�VWXGLHV�LQYHVWLJDWLQJ�YLFWLPL]DWLRQ�LQ�WKLV�UHYLHZ�SURYLGH�

SHUVSHFWLYHV�EDVHG�RQ�FKLOGKRRG�H[SHULHQFHV��ELGLUHFWLRQDO�DQG�XQLGLUHFWLRQDO�UHODWLRQVKLS�

IDFWRUV��DQG�ELRORJLFDO�LQIOXHQFHV�LQ�H[SODLQLQJ�KRZ�WKH�UHODWLRQVKLS�EHWZHHQ�LQVHFXUH�

DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�YLFWLPL]DWLRQ�LV�FRQVWUXFWHG�LQ�WKH�FRQWH[W�RI�FRPPLWWHG�

UHODWLRQVKLSV��,QWHUHVWLQJO\��QR�VWXGLHV�IRFXVHG�RQ�LQGLYLGXDO�IDFWRUV�LQ�UHODWLRQ�WR�

YLFWLPL]DWLRQ��EH\RQG�WKH�UROH�RI�DQ�LQGLYLGXDO¶V�DWWDFKPHQW�VW\OH�DQG�KRZ�LW�PDQLIHVWV�LQ�D�

UHODWLRQVKLS��/RJLFDOO\��LW�LV�H[SOLFDEOH�WKDW�SHUSHWUDWRUV�RI�DEXVH�DUH�PRUH�OLNHO\�WKDQ�YLFWLPV�

WR�EH�LQIOXHQFHG�E\�SV\FKRORJLFDO�RU�SHUVRQDOLW\�EDVHG�IDFWRUV��+RZHYHU��JLYHQ�WKDW�G\DGLF�

VWXGLHV�DUH�DEOH�WR�H[SORUH�ELGLUHFWLRQDOLW\�LQ�LQWLPDWH�SDUWQHU�DEXVH��LW�ZRXOG�EH�H[SHFWHG�WKDW�

LQGLYLGXDO�IDFWRUV�ZHUH�DW�SOD\�RQ�ERWK�VLGHV� 
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����3HUSHWUDWLRQ 

(LJKWHHQ�VWXGLHV�ZHUH�UHYLHZHG�LQ�UHODWLRQ�WR�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��

7KHPHV�H[SORUHG�ZHUH�VLPLODU�WR�WKRVH�UHODWLQJ�WR�YLFWLPL]DWLRQ��ZLWK�WKH�DGGLWLRQ�RI�

LQGLYLGXDO�WUDLWV�DV�IDFWRUV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH��0RUH�VSHFLILFDOO\��WZR�VWXGLHV�ORRNHG�DW�FKLOGKRRG�H[SHULHQFHV�LQ�

UHODWLRQ�WR�SHUSHWUDWLRQ��$�IXUWKHU�WZR�LQYHVWLJDWHG�UHODWLRQVKLS�IDFWRUV��ZLWK�VHYHQ�VWXGLHV�

WDNLQJ�D�G\DGLF�DSSURDFK�WR�WKHLU�LQYHVWLJDWLRQV��6L[�VWXGLHV�ORRNHG�DW�LQGLYLGXDO�IDFWRUV�

LQIOXHQFLQJ�WKH�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�WKURXJK�DQ�DWWDFKPHQW�OHQV��$JDLQ��RQH�

VWXG\�FRQWULEXWHG�D�ELRORJLFDO�SHUVSHFWLYH�WR�WKH�XQGHUVWDQGLQJ�RI�KRZ�WKH�DWWDFKPHQW�DEXVH�

UHODWLRQVKLS�LV�FRQVWUXFWHG��$V�ZLWK�YLFWLPL]DWLRQ��VWXGLHV�JHQHUDOO\�IRXQG�VXSSRUW�IRU�WKHLU�

K\SRWKHVLVHG�LQWHUDFWLRQV�EHWZHHQ�DWWDFKPHQW��SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�DQG�RWKHU�

YDULDEOHV� 

������&KLOGKRRG�H[SHULHQFHV��$JDLQ��WKH�ILQGLQJ�WKDW�FKLOGKRRG�H[SHULHQFHV�ZHUH�

UHODWHG�WR�ERWK�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�LQWLPDWH�SDUWQHU�DEXVH�ODWHU�LQ�OLIH�LV�

FRQVLVWHQW�ZLWK�FXUUHQW�XQGHUVWDQGLQJV�RI�WKH�GHYHORSPHQWDO�IDFWRUV�DVVRFLDWHG�ZLWK�DEXVH��,Q�

DFWXDOLW\��WKH�ERG\�RI�UHVHDUFK�VXUURXQGLQJ�GHYHORSPHQWDO�H[SODQDWLRQV�IRU�SHUSHWUDWLRQ�LV�

SHUKDSV�ODUJHU�WKDQ�WKDW�IRU�YLFWLPL]DWLRQ��)RU�LQVWDQFH��'XWWRQ��������IRXQG�SRVW�WUDXPDWLF�

VWUHVV�GLVRUGHU�UHODWLQJ�IURP�FKLOGKRRG�WUDXPD�WR�EH�D�SUHFXUVRU�WR�YLROHQFH�LQ�UHODWLRQVKLSV�LQ�

DGXOWKRRG��6SHFLILFDOO\�UHODWLQJ�WR�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��'XJDO�HW�DO���������

IRXQG�WKDW�LQGLYLGXDOV�ZKR�DUH�H[SRVHG�WR�PDOWUHDWPHQW��DEXVH�RU�QHJOHFW�LQ�FKLOGKRRG�DUH�

VLJQLILFDQWO\�PRUH�OLNHO\�WR�SHUSHWUDWH�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�YLROHQFH�LQ�DGXOWKRRG��

,Q�WKH�FXUUHQW�VWXG\��%DUEDUR�DQG�6KDFNHOIRUG��������HVWDEOLVKHG�WKDW��IRU�PHQ��FKLOGKRRG�

HPRWLRQDO�XQSUHGLFWDELOLW\�ZDV�SUHGLFWLYH�RI�DGXOW�DWWDFKPHQW�DQ[LHW\�DQG�VXEVHTXHQW�

SHUSHWUDWLRQ�RI�LQWLPDWH�SDUWQHU�DEXVH��0HDQZKLOH��0F&OXUH�DQG�3DUPHQWHU��������

HVWDEOLVKHG�OLQNV�EHWZHHQ�SHUSHWUDWLRQ�RI�YHUEDO�DQG�HPRWLRQDO�DEXVH�DQG�H[SHULHQFHV�RI�
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FKLOGKRRG�DEXVH��ZKLOH�FKLOGKRRG�DEXVH�ZDV�DOVR�OLQNHG�WR�KDYLQJ�DQ�DQ[LRXV�DWWDFKPHQW�

VW\OH��� 

������5HODWLRQVKLS�IDFWRUV��,Q�WHUPV�RI�QRQ�G\DGLF�UHODWLRQVKLS�IDFWRUV��7RSOX�

'HPLUWDú�HW�DO���������IRXQG�GLUHFW�OLQNV�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�SHUSHWUDWLRQ�RI�

UHVWULFWLYH�HQJXOIPHQW��ZKLOH�ERWK�DYRLGDQFH�DQG�DQ[LHW\�ZHUH�OLQNHG�WR�UHVWULFWLYH�

HQJXOIPHQW�SHUSHWUDWLRQ�ZKHQ�ORZ�UHODWLRQVKLS�VDWLVIDFWLRQ�ZDV�DOVR�SUHVHQW��0HDQZKLOH��

6RQNLQ�HW�DO����������HVWDEOLVKHG�VLJQLILFDQW�FRUUHODWLRQV�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�

GHURJDWRU\�DQG�FRQWUROOLQJ�IRUPV�RI�DEXVH�LQ�IHPDOH�DQG�PDOH�SHUSHWUDWRUV�RI�GRPHVWLF�

YLROHQFH��ZLWK�PHQ�DOVR�XVLQJ�WKUHDWV�DQG�FRQWURO�RI�VSDFH��$V�GHVFULEHG�E\�0LNXOLQFHU�DQG�

6KDYHU���������LQGLYLGXDOV�KLJK�LQ�DWWDFKPHQW�DQ[LHW\�DUH�PRUH�OLNHO\�WR�VHHN�FORVHQHVV�WR�

WKHLU�URPDQWLF�SDUWQHUV��HVSHFLDOO\�ZKHQ�D�WKUHDW�WR�WKH�UHODWLRQVKLS�LV�SHUFHLYHG��7KH�ILQGLQJ�

WKDW�DQ[LRXVO\�DWWDFKHG�LQGLYLGXDOV�DUH�PRUH�OLNHO\�WR�EHFRPH�FRQWUROOLQJ�RU�UHVWULFWLYH�RI�

WKHLU�SDUWQHUV��HVSHFLDOO\�ZKHQ�XQVDWLVILHG�LQ�WKHLU�UHODWLRQVKLSV��LV�WKHUHIRUH�FRQVLVWHQW�ZLWK�

WKHRUHWLFDO�XQGHUVWDQGLQJV�� 

������'\DGV��$�ODUJH�SRUWLRQ�RI�VWXGLHV�H[SORULQJ�SHUSHWUDWLRQ�RI�DEXVH�XVHG�D�G\DGLF�

DSSURDFK��$V�LGHQWLILHG�E\�*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ���������H[LVWLQJ�UHVHDUFK�WHQGV�

WR�H[SORUH�DFWRU�HIIHFWV�LQ�LVRODWLRQ��LQYHVWLJDWLQJ�WKH�WUDLWV�DQ�LQGLYLGXDO�KDV�ZKLFK�PD\�PDNH�

WKHP�PRUH�OLNHO\�WR�SHUSHWUDWH�DEXVH��+RZHYHU��G\DGLF�UHVHDUFK�LQWR�FRXSOHV�PD\�KHOS�WR�ILOO�

WKH�QHHG�IRU�D�ELGLUHFWLRQDO�XQGHUVWDQGLQJ�RI�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��,Q�WKH�

FXUUHQW�UHYLHZ��VHYHQ�VWXGLHV�LQFRUSRUDWHG�FRXSOH�G\DGV�LQWR�XQGHUVWDQGLQJV�RI�WKH�

UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��&RQVLVWHQW�

ZLWK�RWKHU�GRPDLQV�RI�UHVHDUFK�LQWR�WKH�DEXVH�DWWDFKPHQW�UHODWLRQVKLS��DWWDFKPHQW�DQ[LHW\�

ZDV�D�VWURQJHU�SUHGLFWRU�RI�SHUSHWUDWLRQ�WKDQ�DYRLGDQFH��2YHUDOO��*RX�DQG�:RRGLQ��������DQG�

*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ��������OLQNHG�UHODWLRQVKLS�VDWLVIDFWLRQ�LQWR�XQGHUVWDQGLQJV�

RI�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�FRXSOH�G\DGV��7DNLQJ�ERWK�VWXGLHV�WRJHWKHU��
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UHODWLRQVKLS�VDWLVIDFWLRQ�ERWK�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

SHUSHWUDWLRQ��EXW�DOVR�DQ�RXWFRPH�RI�ERWK�KLJK�SDUWQHU�DWWDFKPHQW�LQVHFXULW\�DQG�RQH¶V�RZQ�

SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��7RJHWKHU��WKHVH�ILQGLQJV�SURYLGH�DQ�RXWOLQH�IRU�D�F\FOLFDO�

QDWXUH�RI�DEXVH�ZKLFK�LV�VHOI�SHUSHWXDWLQJ��ZLWK�ORZ�UHODWLRQVKLS�VDWLVIDFWLRQ�ERWK�GULYLQJ�DQG�

UHVXOWLQJ�IURP�SV\FKRORJLFDO�DEXVH� 

0HDQZKLOH��MHDORXV\��ODFN�RI�WUXVW�IURP�ERWK�SDUWQHUV��DV�ZHOO�DV�VXVSLFLRQ�RI�

LQILGHOLW\�ZHUH�DOVR�IRXQG�WR�DPSOLI\�WKH�UHODWLRQVKLS�EHWZHHQ�DQ[LRXV�DWWDFKPHQW�DQG�

SHUSHWUDWLRQ�RI�DEXVH�LQ�D�F\EHU�FRQWH[W�E\�7RSOX�'HPLUWDú�HW�DO����������ZLWK�UHODWLRQDO�

SRZHU�G\QDPLFV�DOVR�XQGHUSLQQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

UHODWLRQDO�DJJUHVVLRQ�LQ�UHVHDUFK�E\�2ND�HW�DO����������2QO\�RQH�VWXG\��E\�7RXJDV�HW�DO��

��������IRXQG�QR�VLJQLILFDQW�UHODWLRQVKLSV�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH�� 

,QWHUHVWLQJO\��WKH�XVH�RI�YLGHRWDSHG�LQWHUDFWLRQV�LQ�FRPELQDWLRQ�ZLWK�VHOI�UHSRUW�

VXUYH\V�E\�*RQF\�DQG�YDQ�'XOPHQ��������SURYLGHG�HYLGHQFH�WKDW�VHOI��DQG�SDUWQHU�UHSRUWV�

PD\�GLIIHU�IURP�DQ�REMHFWLYH�REVHUYHU¶V�SHUFHSWLRQ�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�LQ�D�

UHODWLRQVKLS��:KLOH�VXUYH\V�KLJKOLJKWHG�PHQ¶V�DQ[LHW\�DV�SUHGLFWLQJ�PDOH�DEXVH�SHUSHWUDWLRQ��

REVHUYHUV�LGHQWLILHG�IHPDOH�DQ[LHW\�DV�DOVR�SUHGLFWLYH�RI�PDOH�SHUSHWUDWLRQ��$JDLQ��WKLV�

KLJKOLJKWV�WKH�ELGLUHFWLRQDO�DQG�FRPSOH[�QDWXUH�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�LQ�

UHODWLRQVKLSV� 

:KLOH�WKH�PDMRULW\�RI�VWXGLHV�IRXQG�VLJQLILFDQW�UHVXOWV�ZLWK�DWWDFKPHQW�DQ[LHW\��

6RPPHU�HW�DO���������IRXQG�WKDW�KDYLQJ�DQ�DYRLGDQW�DWWDFKPHQW�VW\OH�SUHGLFWHG�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��ZKHUHDV�DQ[LRXV�DWWDFKPHQW�VW\OHV�GLG�QRW�SUHGLFW�RQH¶V�RZQ�

SHUSHWUDWLRQ��7KLV�LV�DW�RGGV�ZLWK�RWKHU�ILQGLQJV�WKDW��ODUJHO\��DQ[LRXVO\�DWWDFKHG�LQGLYLGXDOV�

DUH�PRUH�OLNHO\�WR�DFW�DEXVLYHO\�ZKHQ�D�WKUHDW�WR�WKHLU�UHODWLRQVKLS�LV�SHUFHLYHG��0LNXOLQFHU�	�

6KDYHU��������6RQNLQ�HW�DO���������7RSOX�'HPLUWDú�HW�DO����������+RZHYHU��HLWKHU�W\SH�RI�
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LQVHFXUH�DWWDFKPHQW�LQ�D�SDUWQHU�SUHGLFWHG�DQ�LQGLYLGXDO¶V�SHUSHWUDWLRQ��DJDLQ�KLJKOLJKWLQJ�WKH�

ELGLUHFWLRQDO�QDWXUH�RI�SV\FKRORJLFDO�DEXVH�LQ�UHODWLRQ�WR�DWWDFKPHQW� 

������,QGLYLGXDO�IDFWRUV��:KLOH�QR�VWXGLHV�ZKLFK�ILW�WKH�LQFOXVLRQ�FULWHULD�IRU�WKLV�

UHYLHZ�DVVRFLDWHG�LQGLYLGXDO�WUDLWV�RU�IDFWRUV�ZLWK�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�

DEXVH�YLFWLPL]DWLRQ��UHVHDUFK�RQ�LQGLYLGXDO�IDFWRUV�LQ�UHODWLRQ�WR�SHUSHWUDWLRQ�ZDV�ZHOO�

UHSUHVHQWHG��6L[�VWXGLHV�OLQNHG�LQGLYLGXDO�IDFWRUV�WR�ERWK�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH�LQ�URPDQWLF�UHODWLRQVKLSV��DOO�RI�ZKLFK�SRVLWLRQHG�LQVHFXUH�DWWDFKPHQW�DV�

D�SUHGLFWRU�RI�DEXVH�UHODWHG�RXWFRPHV� 

7KH�UROH�RI�MHDORXV\��LQ�SDUWLFXODU��ZDV�ZHOO�UHVHDUFKHG��ZLWK�WKUHH�VWXGLHV�HVWDEOLVKLQJ�

LWV�UROH�DV�D�PHGLDWRU�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��$UDFÕ�ø\LD\GÕQ�HW�DO���������-DFNVRQ��������:ULJKW���������$JDLQ��WKLV�LV�

FRQVLVWHQW�ZLWK�WKH�WKHRUHWLFDO�SRVLWLRQ�WKDW�SHUFHLYHG�WKUHDW�WR�RQH¶V�UHODWLRQVKLS�LV�D�NH\�

GULYLQJ�IDFWRU�IRU�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�WKRVH�ZKR�DUH�LQVHFXUHO\�DWWDFKHG�

�'HDQV�	�%KRJDO��������'XWWRQ�HW�DO���������0LNXOLQFHU�	�6KDYHU�������� 

0HDQZKLOH��WZR�VWXGLHV�HIIHFWLYHO\�OLQNHG�SHUVRQDOLW\�YDULDEOHV�WR�ERWK�DWWDFKPHQW�

DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��%XL�DQG�3DVDOLFK��������HVWDEOLVKHG�WKH�UROH�RI�

ERUGHUOLQH�DQG�SV\FKRSDWKLF�WUDLWV�LQ�PHGLDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�

DQG�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ��ZKLOH�DYRLGDQFH�ZDV�DOVR�OLQNHG�WR�WUDLW�SV\FKRSDWK\��

$GGLWLRQDOO\��0F'HUPRWW�HW�DO���������LQWHJUDWHG�GRPLQDQFH�RULHQWDWLRQ�LQWR�XQGHUVWDQGLQJV�

RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��ILQGLQJ�WKDW�DQ[LRXVO\�

DWWDFKHG�LQGLYLGXDOV�ZKR�VXEVFULEHG�WR�D�PRUH�DXWKRULWDULDQ�DSSURDFK�WR�LQWLPDWH�

UHODWLRQVKLSV�ZHUH�PRUH�OLNHO\�WR�SHUSHWUDWH�SV\FKRORJLFDO�DEXVH�DJDLQVW�WKHLU�SDUWQHUV��

%RUGHUOLQH�DQG�SV\FKRSDWKLF�WUDLWV�KDYH�EHHQ�OLQNHG�WR�GRPLQDQFH�RULHQWDWLRQV�LQ�WKH�

OLWHUDWXUH��)LVKHU��������6NHHP�HW�DO����������VXJJHVWLQJ�DQ�RYHUDOO�UROH�IRU�SHUVRQDOLW\�
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PHGLDWLQJ�WKH�DVVRFLDWLRQ�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�XVH�RI�SV\FKRORJLFDO�DEXVH�

WDFWLFV�LQ�URPDQWLF�UHODWLRQVKLSV� 

,Q�FRQWUDVW�WR�RWKHU�VWXGLHV�LQYHVWLJDWLQJ�LQGLYLGXDO�WUDLWV�LQWR�D�FRQFHSWXDOLVDWLRQ�RI�

WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��

/RQJDUHV�HW�DO���������IRXQG�WKDW��LQ�VDPH�VH[�UHODWLRQVKLSV��µRXWQHVV¶�WR�RWKHUV�DPSOLILHG�WKH�

HIIHFW�RI�DWWDFKPHQW�LQVHFXULW\�RQ�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH��*LYHQ�WKH�

XQGHUUHSUHVHQWDWLRQ�RI�/*%74,$��SDUWLFLSDQWV�LQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH�

UHVHDUFK��WKH�ILQGLQJV�RI�WKLV�VWXG\�DUH�QRWHZRUWK\��7KH�DXWKRUV�REVHUYH�WKDW�DQ�LQGLYLGXDO¶V�

GHJUHH�RI�RXWQHVV�PD\�LQIOXHQFH�UHODWLRQVKLS�TXDOLW\��ZKLFK��DV�SUHYLRXVO\�GLVFXVVHG��KDV�

EHHQ�HVWDEOLVKHG�WR�LPSDFW�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�

DEXVH�SHUSHWUDWLRQ� 

������%LRORJLFDO�IDFWRUV��/DVWO\��%DUEDUR�HW�DO���������LQFRUSRUDWHG�JHQHWLF�

XQGHUVWDQGLQJV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQ[LHW\�DQG�SV\FKRORJLFDO�DEXVH�

SHUSHWUDWLRQ�LQWR�WKH�FXUUHQW�OLWHUDWXUH��$V�SUHYLRXVO\�GLVFXVVHG��WKLV�ILQGLQJ�VWDQGV�DORQH�LQ�

LWV�ELRORJLFDO�IRFXV��EXW�OHQGV�DQ�LPSRUWDQW�SHUVSHFWLYH�WR�WKH�HQGHDYRXU�WR�EXLOG�D�

PXOWLGLPHQVLRQDO�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH��0RUH�VSHFLILFDOO\��D�VLJQLILFDQW�SRUWLRQ�RI�WKH�GHJUHH�WR�ZKLFK�

DWWDFKPHQW�DQ[LHW\�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�ZHUH�UHODWHG�SKHQRW\SLFDOO\�ZDV�

H[SODLQHG�E\�JHQHWLF�FRYDULDWLRQ��LQ�FRPELQDWLRQ�ZLWK�HQYLURQPHQWDO�IDFWRUV�� 

������6XPPDU\��5HJDUGLQJ�SHUSHWUDWLRQ��WKH�UHVXOWV�RI�WKH�VWXGLHV�UHYLHZHG�EXLOG�D�

FRPSUHKHQVLYH�SLFWXUH��,QFRUSRUDWLQJ�DOO�SHUVSHFWLYHV��WKH�OLWHUDWXUH�VXJJHVWV�WKDW�D�

FRPELQDWLRQ�RI�JHQHWLFV��DGYHUVH�FKLOGKRRG�H[SHULHQFHV��SHUVRQDOLW\�WUDLWV�DQG�UHODWLRQDO�

G\QDPLFV�LQIOXHQFH�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SHUSHWUDWLRQ�RI�

SV\FKRORJLFDO�DEXVH��$Q[LRXV�DWWDFKPHQW�ZDV�PXFK�PRUH�VWURQJO\�OLQNHG�WKDQ�DYRLGDQFH��

ZKLFK�LV�ORJLFDO�JLYHQ�WKDW�LQGLYLGXDOV�ZLWK�DYRLGDQW�DWWDFKPHQW�VW\OHV�DUH�OHVV�OLNHO\�WR�



$77$&+0(17�,16(&85,7<�$1'�36<&+2/2*,&$/�$%86(� �� 

UHVSRQG�WR�UHODWLRQDO�LQVHFXULW\�ZLWK�FRHUFLYH��FRQWUROOLQJ�RU�RYHUZKHOPLQJ�EHKDYLRXUV�

�0F'HUPRWW�HW�DO����������'\DGLF�SHUVSHFWLYHV�DUH�SDUWLFXODUO\�XVHIXO�LQ�XQGHUVWDQGLQJ�KRZ�

UHODWLRQVKLS�G\QDPLFV�FDQ�LQIOXHQFH�DQ�LQVHFXUHO\�DWWDFKHG�LQGLYLGXDO¶V�OLNHOLKRRG�RI�

SHUSHWUDWLQJ�SV\FKRORJLFDO�DEXVH��LQ�WKDW�PRUH�FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�YDULDEOHV�FDQ�EH�

REVHUYHG��0HDQZKLOH��ZKLOH�WKH�PDMRULW\�RI�UHVHDUFK�FHQWUHV�KHWHURVH[XDO�H[SHULHQFHV��LW�

DSSHDUV�WKDW�LQVHFXUHO\�DWWDFKHG�LQGLYLGXDOV�LQ�VDPH�VH[�UHODWLRQVKLSV�IDFH�D�XQLTXH�FKDOOHQJH�

LQ�QDYLJDWLQJ�WKH�HIIHFW�RI�RYHUDOO�µRXWQHVV¶�RQ�UHODWLRQVKLSV� 

����/LPLWDWLRQV 

6HYHUDO�OLPLWDWLRQV�FDQ�EH�LGHQWLILHG�ZKLFK�VKRXOG�EH�FRQVLGHUHG�DORQJVLGH�WKH�

FRQFOXVLRQV�GUDZQ�LQ�WKLV�UHYLHZ��)LUVW��DV�QRWHG�E\�$UNVH\�DQG�2
0DOOH\���������WKH�SXUSRVH�

RI�D�VFRSLQJ�UHYLHZ�LV�WR�SURYLGH�DQ�RYHUYLHZ�RI�WKH�EUHDGWK�RI�WKH�OLWHUDWXUH�RQ�D�JLYHQ�WRSLF��

:KLOH�WKLV�IUDPHZRUN�KDV�EHHQ�XVHIXO�LQ�UHYLHZLQJ�WKH�IXOO�VFRSH�RI�UHVHDUFK�FRQFHUQLQJ�

DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�IURP�WKH�SUHYLRXV�ILYH�\HDUV��

EUHDGWK�RI�PDWHULDO�KDV�EHHQ�SULRULWLVHG�RYHU�DQ�LQ�GHSWK�H[SORUDWLRQ�RI�ILQGLQJV�VXEMHFWHG�WR�

TXDOLW\�DSSUDLVDO��ZKLFK�LQ�WXUQ�PD\�IRUP�WKH�EDVLV�IRU�FOLQLFDO�UHFRPPHQGDWLRQV��$OO�VWXGLHV�

ZKLFK�ZHUH�FRQVLVWHQW�ZLWK�LQFOXVLRQ�FULWHULD�ZHUH�UHYLHZHG�DQG�V\QWKHVLVHG��PHDQLQJ�WKDW�

ZKLOH�VRPH�DUWLFOHV�GLG�QRW�JR�LQWR�DV�PXFK�GHSWK�DV�ZRXOG�EH�LGHDO�UHJDUGLQJ�DWWDFKPHQW�

LQVHFXULW\��W\SHV�RI�SV\FKRORJLFDO�DEXVH�DQG�KRZ�WKHVH�DUH�OLQNHG��WKHVH�OHVV�GHWDLOHG�DUWLFOHV�

ZHUH�VWLOO�UHYLHZHG�DQG�ZHLJKWHG�HTXDOO\�DORQJVLGH�PRUH�VFLHQWLILFDOO\�ULJRURXV�VWXGLHV� 

$QRWKHU�NH\�OLPLWDWLRQ�WR�DFNQRZOHGJH�LV�WKDW�WKH�YDVW�PDMRULW\�RI�VWXGLHV�UHOLHG�RQ�

FURVV�VHFWLRQDO�VXUYH\�GDWD��ZKLFK�OLPLWV�WKH�LQIHUHQFHV�WKDW�FDQ�EH�PDGH��DQG�GRHV�QRW�DOORZ�

FDXVDO�FRQFOXVLRQV�WR�EH�GUDZQ��0RUHRYHU��WKH�FXUUHQW�VWXG\�ZDV�OLPLWHG�WR�UHYLHZLQJ�VWXGLHV�

LQ�WKH�(QJOLVK�ODQJXDJH�RQO\��:KLOH�FRQVLGHUDWLRQ�KDV�EHHQ�JLYHQ�WR�WKH�IDFW�WKDW�PRVW�VWXGLHV�

ZHUH�EDVHG�RQ�:HVWHUQ�FXOWXUDO�QRUPV�ZLWK�&DXFDVLDQ�VDPSOHV��LW�LV�SRVVLEOH�WKDW�QRQ�
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:HVWHUQ�VWXGLHV�LQ�RWKHU�ODQJXDJHV�FRXOG�KDYH�PHW�LQFOXVLRQ�FULWHULD�ZKLFK�ZRXOG�KDYH�

EURDGHQHG�WKH�SHUVSHFWLYHV�DYDLODEOH�LQ�WKH�SUHVHQW�VWXG\� 

$FURVV�VWXGLHV��PHDVXUHV�DVVHVVLQJ�NH\�YDULDEOHV�ZHUH�XVHG�LPSHUIHFWO\�DQG�

LQFRQVLVWHQWO\��,W�ZDV�QRW�IHDVLEOH��QRU�ZLWKLQ�WKH�VFRSH�RI�WKH�SUHVHQW�VWXG\��WR�SHUIRUP�DQ�LQ�

GHSWK�FRPSDULVRQ�EHWZHHQ�WRROV�ZLWK�ZKLFK�WR�LQWHUSUHW�DQG�FRPSDUH�UHVXOWV��RU�WR�UHYLHZ�WKH�

OLWHUDWXUH�WKURXJK�WKH�OHQV�RI�WKH�DVVHVVPHQW�WRROV�XVHG��,Q�D�VLPLODU�YHLQ��LQFRQVLVWHQW�XVH�RI�

WHUPV�EHWZHHQ�VWXGLHV�LV�D�EDUULHU�WR�LQ�GHSWK�LQWHUSUHWDWLRQ��)RU�LQVWDQFH��ZKLOH�VRPH�DUWLFOHV�

H[SORUHG�DWWDFKPHQW�DYRLGDQFH�DQG�DWWDFKPHQW�DQ[LHW\�DV�VHSDUDWH�FRQFHSWV��RWKHUV�UHSRUWHG�

RQ�DWWDFKPHQW�LQVHFXULW\�DV�D�VLQJOH�YDULDEOH��6LPLODUO\��ZKLOH�VRPH�VWXGLHV�GLIIHUHQWLDWHG�

EHWZHHQ�W\SHV�RI�SV\FKRORJLFDO�DEXVH��RWKHUV�VLPSO\�UHSRUWHG�WKDW�SV\FKRORJLFDO�DEXVH�ZDV�

LQFOXGHG�LQ�DQDO\VHV�ZLWKRXW�SURYLGLQJ�IXUWKHU�GHWDLO��7KXV��NH\�FRQFHSWV�ZHUH�UHTXLUHG�WR�EH�

GLVFXVVHG�LQ�EURDG�XPEUHOOD�WHUPV�ZKLFK�OLPLWHG�WKH�VSHFLILFLW\�RI�FRQFOXVLRQV�ZKLFK�FRXOG�

EH�GUDZQ� 

 

����,PSOLFDWLRQV�DQG�IXWXUH�UHVHDUFK 

6RPH�LPSOLFDWLRQV�RI�WKH�FXUUHQW�ILQGLQJV�KDYH�EHHQ�GLVFXVVHG�WKURXJKRXW��,Q�WHUPV�RI�

FXUUHQW�UHVHDUFK��QRQ�:HVWHUQ��QRQ�KHWHURVH[XDO�SHUVSHFWLYHV�DUH�ODUJHO\�XQUHVHDUFKHG��ZKLFK�

OLPLWV�WKH�XQLYHUVDOLW\�RU�JHQHUDOLVDELOLW\�RI�DQ\�ILQGLQJV��0RUHRYHU��LI�LQWHUYHQWLRQV�ZHUH�WR�

EH�LQIRUPHG�EDVHG�RQ�FXUUHQW�UHVHDUFK��WKHVH�ZRXOG�ODUJHO\�FDWHU�WR�VWUDLJKW��&DXFDVLDQ�

SRSXODWLRQV�DQG�PD\�EH�OHVV�HIIHFWLYH�LQ�RWKHUV��,QGHHG��1HFNRZD\�HW�DO���������HQFRXQWHUHG�

EDUULHUV�LQ�DWWHPSWLQJ�WR�WUDQVODWH�WUDGLWLRQDO�DWWDFKPHQW�UHVHDUFK�WR�LQGLJHQRXV�SRSXODWLRQV�� 

)XUWKHUPRUH��QR�VWXGLHV�RULJLQDWLQJ�LQ�$RWHDURD�1HZ�=HDODQG�ZHUH�LGHQWLILHG�ZLWKLQ�

WKH�VFRSH�RI�WKLV�UHYLHZ��$V�LGHQWLILHG�E\�0LNDKHUH�+DOO���������D�0ƗRUL�SHUVSHFWLYH�RQ�

DWWDFKPHQW�LQFRUSRUDWHV�ODUJHU�ZKƗQDX�JURXSV�LQFRUSRUDWLQJ�H[WHQGHG�IDPLO\��DV�ZHOO�DV�

FRQFHSWV�RI�ZDLUXD�DQG�ZKHQXD��)OHPLQJ���������+RZHYHU��0ƗRUL�DUH�RYHUUHSUHVHQWHG�LQ�
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IDPLO\�YLROHQFH�VWDWLVWLFV�LQ�$RWHDURD��DQG�DUH�WZLFH�DV�OLNHO\�WR�H[SHULHQFH�FRHUFLRQ�RU�

FRQWUROOLQJ�EHKDYLRXUV�IURP�D�SDUWQHU��7H�3XQL�.ǀNLUL��������KLJKOLJKWLQJ�D�QHHG�IRU�PRUH�

FXOWXUDOO\�DSSURSULDWH�LQWHUYHQWLRQV��0RUHRYHU��3DUN��������KLJKOLJKWV�WKH�GLVSURSRUWLRQDWH�

HIIHFWV�RI�DEXVH�RQ�ZRPHQ�LQ�ORZ�VRFLRHFRQRPLF�FLUFXPVWDQFHV��UHFRPPHQGLQJ�WKDW�IXWXUH�

UHVHDUFK�FRQVLGHU�WKH�LPSDFW�RI�SRYHUW\�RQ�H[SHULHQFHV�RI�LQWLPDWH�SDUWQHU�DEXVH�WKURXJK�DQ�

DWWDFKPHQW�OHQV��2YHUDOO��WKHUH�LV�URRP�IRU�PRUH�LQWHUVHFWLRQDO�UHVHDUFK�UHJDUGLQJ�DWWDFKPHQW�

DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�ZKLFK�VKRXOG�EH�SULRULWLVHG�LQ�IXWXUH�UHVHDUFK�LQ�

RUGHU�WR�FDSWXUH�WKH�IXOO�GLYHUVLW\�RI�H[SHULHQFHV� 

$�VHFRQG�DUHD�IRU�LPSURYHPHQW�LQ�IXWXUH�UHVHDUFK�LV�LQ�FRQVLVWHQW�XVH�RI�WHUPV��

([LVWLQJ�UHVHDUFK�LV�YDULHG�LQ�WHUPV�RI�WHUPV�XVHG�WR�GHVFULEH�DWWDFKPHQW�VW\OHV�DQG�W\SHV�RI�

SV\FKRORJLFDO�DEXVH��ZKLOH�VRPH�VWXGLHV�GLG�QRW�GLIIHUHQWLDWH�DW�DOO�EHHQ�LQVHFXUH�DWWDFKPHQW�

W\SHV��RU�GLIIHUHQW�IRUPV�RI�LQWLPDWH�SDUWQHU�DEXVH��7KLV�KDG�WKH�HIIHFW�RI�OLPLWLQJ�WKH�

VSHFLILFLW\�RI�FRQFOXVLRQV�WKDW�FRXOG�EH�GUDZQ��,W�ZRXOG�EH�XVHIXO�IRU�IXWXUH�UHVHDUFK�SURMHFWV�

WR�GHILQH�WHUPV�WR�EH�XVHG�JRLQJ�IRUZDUG�E\�UHVHDUFKHUV�LQ�WKLV�DUHD� 

/DVWO\��WKHUH�LV�URRP�IRU�JURZWK�LQ�LQYHVWLJDWLQJ�G\DGLF��PXOWL�SHUVSHFWLYH�

H[SODQDWLRQV�IRU�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��$V�GHVFULEHG�

E\�*HZLUW]�0H\GDQ�DQG�)LQ]L�'RWWDQ���������PRVW�UHVHDUFK�WR�GDWH�IRFXVHV�HLWKHU�WKH�

SHUVSHFWLYH�RI�YLFWLP�RU�SHUSHWUDWRU��ZKLOH�WKH�RFFXUUHQFH�RI�SV\FKRORJLFDO�DEXVH�LQ�

FRPPLWWHG�UHODWLRQVKLSV�LV�PXFK�PRUH�FRPSOH[�WKDQ�WKDW��&RPHoDQKD�HW�DO����������:KLOH�

WKLV�UHYLHZ�LGHQWLILHG�D�QXPEHU�RI�DUWLFOHV�ZKLFK�DGGHG�WR�WKH�ELGLUHFWLRQDO�SHUVSHFWLYH�RI�

SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH��LW�ZRXOG�EH�XVHIXO�IRU�IXWXUH�UHVHDUFK�WR�DFNQRZOHGJH�

WKH�XVHIXOQHVV�RI�D�G\DGLF�DSSURDFK�LQ�LQWHJUDWLQJ�VRFLDO�DQG�SV\FKRORJLFDO�IDFWRUV�LQWR�

WKHRUHWLFDO�XQGHUVWDQGLQJV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�

SV\FKRORJLFDO�DEXVH� 
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����&RQFOXVLRQ 

,Q�FRQFOXVLRQ��WKLV�VWXG\�SURYLGHG�DQ�RYHUYLHZ�RI�WKH�UHFHQW�OLWHUDWXUH�LQYHVWLJDWLQJ�

KRZ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�DEXVH�

LV�FRQVWUXFWHG��$�VFRSLQJ�OLWHUDWXUH�PHWKRGRORJ\�ZDV�XVHG��ZKLFK�LGHQWLILHG����UHOHYDQW�

VWXGLHV��6WXGLHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�ZKHWKHU�WKH\�LQYHVWLJDWHG�SHUSHWUDWLRQ�RU�

YLFWLPL]DWLRQ�RI�SV\FKRORJLFDO�DEXVH��WKHQ�ZHUH�V\QWKHVLVHG�XVLQJ�D�QDUUDWLYH�IRUPDW� 

)LQGLQJV�LGHQWLILHG�D�ZLGH�UDQJH�RI�IDFWRUV�ZKLFK�ZHUH�IRXQG�WR�XQGHUSLQ�WKH�

UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�DQG�SV\FKRORJLFDO�DEXVH��$GYHUVH�RU�WUDXPDWLF�FKLOGKRRG�

H[SHULHQFHV��UHODWLRQVKLS�TXDOLW\�UHJDUGLQJ�FRQIOLFW��VDWLVIDFWLRQ��MHDORXV\�DQG�JHQHWLF�IDFWRUV�

ZHUH�DOO�IRXQG�WR�XQGHUSLQ�WKH�UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�

DEXVH�IRU�ERWK�YLFWLPV�DQG�SHUSHWUDWRUV��ZKLOH�SHUSHWUDWLRQ�ZDV�DOO�VWURQJO\�OLQNHG�WR�

LQGLYLGXDO�WUDLWV�VXFK�DV�SHUVRQDOLW\��2YHUDOO��WKLV�UHYLHZ�KLJKOLJKWHG�WKH�XWLOLW\�RI�D�G\DGLF�

DSSURDFK�WR�UHVHDUFK�LQ�KLJKOLJKWLQJ�WKH�FRPSOH[��F\FOLFDO�DQG�ELGLUHFWLRQDO�QDWXUH�RI�

SV\FKRORJLFDO�DEXVH�LQ�URPDQWLF�UHODWLRQVKLSV��)XWXUH�UHVHDUFK�VKRXOG�FRQWLQXH�WR�H[SORUH�WKLV�

LQWHUDFWLRQ�LQ�LWV�IXOO�FRPSOH[LW\�ZKLOH�XVLQJ�DQ�LQWHUVHFWLRQDO�DSSURDFK�WR�LQFRUSRUDWH�PRUH�

GLYHUVH�SHUVSHFWLYHV�DQG�H[SHULHQFHV�RI�ERWK�DWWDFKPHQW�DQG�SV\FKRORJLFDO�LQWLPDWH�SDUWQHU�

DEXVH� 
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5HIHUHQFHV 

$LQVZRUWK��0��6����������,QIDQW±PRWKHU�DWWDFKPHQW��$PHULFDQ�SV\FKRORJLVW��������������� 

$LQVZRUWK��0��6����������$WWDFKPHQWV�EH\RQG�LQIDQF\��$PHULFDQ�SV\FKRORJLVW�������������� 

$UDFÕ�ø\LD\GÕQ��$���7RSOX�'HPLUWDú��(���$NoDER]DQ�.D\DERO��1��%���	�)LQFKDP��)��'����������
,�UXPLQDWH�WKHUHIRUH�,�YLRODWH��WKH�WDLQWHG�ORYH�RI�DQ[LRXVO\�DWWDFKHG�DQG�MHDORXV�
SDUWQHUV��-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH�������������������� 

$UNVH\��+���	�2
0DOOH\��/����������6FRSLQJ�VWXGLHV��WRZDUGV�D�PHWKRGRORJLFDO�IUDPHZRUN��
,QWHUQDWLRQDO�MRXUQDO�RI�VRFLDO�UHVHDUFK�PHWKRGRORJ\��������������� 

%DUEDUR��1���%RXWZHOO��%��%���	�6KDFNHOIRUG��7��.����������$VVRFLDWLRQV�EHWZHHQ�DWWDFKPHQW�
DQ[LHW\�DQG�LQWLPDWH�SDUWQHU�YLROHQFH�SHUSHWUDWLRQ�DQG�YLFWLPL]DWLRQ��&RQVLGHUDWLRQ�RI�
JHQHWLF�FRYDULDWLRQ��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV���������������� 

%DUEDUR��1���	�6KDFNHOIRUG��7��.����������(QYLURQPHQWDO�XQSUHGLFWDELOLW\�LQ�FKLOGKRRG�LV�
DVVRFLDWHG�ZLWK�DQ[LRXV�URPDQWLF�DWWDFKPHQW�DQG�LQWLPDWH�SDUWQHU�YLROHQFH�
SHUSHWUDWLRQ��-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH������������������ 

%DUWKRORPHZ��.���	�$OOLVRQ��&��-����������$Q�DWWDFKPHQW�SHUVSHFWLYH�RQ�DEXVLYH�G\QDPLFV�LQ�
LQWLPDWH�UHODWLRQVKLSV��'\QDPLFV�RI�URPDQWLF�ORYH��$WWDFKPHQW��FDUHJLYLQJ��DQG�VH[��
���������� 

%DUWKRORPHZ��.���	�+RURZLW]��/��0����������$WWDFKPHQW�VW\OHV�DPRQJ�\RXQJ�DGXOWV��D�WHVW�RI�
D�IRXU�FDWHJRU\�PRGHO��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�������������� 

%RQDFKH��+���*RQ]DOH]�0HQGH]��5���	�.UDKp��%����������$GXOW�DWWDFKPHQW�VW\OHV��GHVWUXFWLYH�
FRQIOLFW�UHVROXWLRQ��DQG�WKH�H[SHULHQFH�RI�LQWLPDWH�SDUWQHU�YLROHQFH��-RXUQDO�RI�
,QWHUSHUVRQDO�9LROHQFH������������������ 

%RZOE\��-����������$WWDFKPHQW�DQG�/RVV��9RO�����$WWDFKPHQW��1HZ�<RUN��%DVLF�%RRNV�� 

%UDGVKDZ��'���+D]HQ��&���	�6KDYHU��3����������/RYH�DV�DWWDFKPHQW��7KH�LQWHJUDWLRQ�RI�WKUHH�
EHKDYLRXUDO�V\VWHPV��7KH�SV\FKRORJ\�RI�ORYH��������� 

%UHQQDQ��.��$���&ODUN��&��/���	�6KDYHU��3��5����������6HOI�UHSRUW�PHDVXUHPHQW�RI�DGXOW�
DWWDFKPHQW��$Q�LQWHJUDWLYH�RYHUYLHZ�� 

%XL��1��+���	�3DVDOLFK��'��6����������,QVHFXUH�DWWDFKPHQW��PDODGDSWLYH�SHUVRQDOLW\�WUDLWV��DQG�
WKH�SHUSHWUDWLRQ�RI�LQ�SHUVRQ�DQG�F\EHU�SV\FKRORJLFDO�DEXVH��-RXUQDO�RI�,QWHUSHUVRQDO�
9LROHQFH���������������������� 

&DQGHO��2��6���	�7XUOLXF��0��1����������,QVHFXUH�DWWDFKPHQW�DQG�UHODWLRQVKLS�VDWLVIDFWLRQ��$�
PHWD�DQDO\VLV�RI�DFWRU�DQG�SDUWQHU�DVVRFLDWLRQV��3HUVRQDOLW\�DQG�,QGLYLGXDO�
'LIIHUHQFHV����������������KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������M�SDLG������������� 

&ROOLQV��1��/���	�5HDG��6��-����������$GXOW�DWWDFKPHQW��ZRUNLQJ�PRGHOV��DQG�UHODWLRQVKLS�
TXDOLW\�LQ�GDWLQJ�FRXSOHV��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�������������� 
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&RPHoDQKD��5���%DVWR�3HUHLUD��0���	�0DLD��$����������&OLQLFDOO\�VSHDNLQJ��SV\FKRORJLFDO�

DEXVH�PDWWHUV��&RPSUHKHQVLYH�SV\FKLDWU\��������������� 
 
&URZHOO��-��$���)UDOH\��5��&���	�6KDYHU��3��5����������0HDVXUHPHQW�RI�LQGLYLGXDO�GLIIHUHQFHV�

LQ�DGROHVFHQW�DQG�DGXOW�DWWDFKPHQW��,Q�-��&��3��5��6KDYHU��(G����+DQGERRN�RI�
DWWDFKPHQW��7KHRU\��UHVHDUFK��DQG�FOLQLFDO�DSSOLFDWLRQV���QG�(GLWLRQ���SS������������
*XLOIRUG�3UHVV�� 

 
'DYLGVRQ��0��0���%XWFKNR��0��6���&DVWUR��-��(���	�5REELQV��.����������,QWLPDWH�3DUWQHU�

$EXVH�DQG�$WWDFKPHQW��$�&RPSDULVRQ�%HWZHHQ�$EXVHG�DQG�1RQDEXVHG�:RPHQ��
9LROHQFH�DQG�9LFWLPV������������������ 

 
'HDQV��+���	�%KRJDO��0��6����������3HUSHWUDWLQJ�F\EHU�GDWLQJ�DEXVH��$�EULHI�UHSRUW�RQ�WKH�UROH�

RI�DJJUHVVLRQ��URPDQWLF�MHDORXV\�DQG�JHQGHU��&XUUHQW�3V\FKRORJ\�������������������� 
 
'XJDO��&���*RGERXW��1���%pODQJHU��&���+pEHUW��0���	�*RXOHW��0����������&XPXODWLYH�

FKLOGKRRG�PDOWUHDWPHQW�DQG�VXEVHTXHQW�SV\FKRORJLFDO�YLROHQFH�LQ�LQWLPDWH�
UHODWLRQVKLSV��7KH�UROH�RI�HPRWLRQ�G\VUHJXODWLRQ��3DUWQHU�DEXVH��������������� 

 
'XWWRQ��'��*����������7UDXPD�V\PSWRPV�DQG�376'ဨOLNH�SURILOHV�LQ�SHUSHWUDWRUV�RI�LQWLPDWH�

DEXVH��-RXUQDO�RI�WUDXPDWLF�VWUHVV����������������� 
 
'XWWRQ��'��*���6DXQGHUV��.���6WDU]RPVNL��$���	�%DUWKRORPHZ��.����������,QWLPDF\ဨDQJHU�DQG�

LQVHFXUH�DWWDFKPHQW�DV�SUHFXUVRUV�RI�DEXVH�LQ�LQWLPDWH�UHODWLRQVKLSV����-RXUQDO�RI�
DSSOLHG�VRFLDO�SV\FKRORJ\��������������������� 

 
'XWWRQ��'��*���9DQ�*LQNHO��&���	�/DQGROW��0��$����������-HDORXV\��LQWLPDWH�DEXVLYHQHVV��DQG�

LQWUXVLYHQHVV��-RXUQDO�RI�)DPLO\�9LROHQFH������������������ 
 
)DQVORZ��-��/���	�5RELQVRQ��(��0����������6WLFNV��VWRQHV��RU�ZRUGV"�&RXQWLQJ�WKH�SUHYDOHQFH�

RI�GLIIHUHQW�W\SHV�RI�LQWLPDWH�SDUWQHU�YLROHQFH�UHSRUWHG�E\�1HZ�=HDODQG�ZRPHQ��
-RXUQDO�RI�$JJUHVVLRQ��0DOWUHDWPHQW�	�7UDXPD������������������ 

 
)HHQH\��-���1ROOHU��3���	�+DQUDKDQ��0����������$VVHVVLQJ�DGXOW�DWWDFKPHQW��'HYHORSPHQWV�LQ�

WKH�FRQFHSWXDOL]DWLRQ�RI�VHFXULW\�DQG�LQVHFXULW\��$WWDFKPHQW�LQ�DGXOWV��7KHRU\��
DVVHVVPHQW��DQG�WUHDWPHQW����������� 

 
)LQNHO��(��-���	�6ORWWHU��(��%����������$Q�DWWDFKPHQW�WKHRU\�SHUVSHFWLYH�RQ�WKH�SHUSHWXDWLRQ�RI�

LQWLPDWH�SDUWQHU�YLROHQFH��'H3DXO�/DZ�5HYLHZ������������������ 
 
)LVKHU��$����������7KH�3V\FKRSDWK
V�:RUOGYLHZ��+RZ�3V\FKRSDWK\�$IIHFWV�$WWLWXGHV�7RZDUGV�

2WKHUV�>0DVWHUV�WKHVLV��)RUW�+D\V�6WDWH�8QLYHUVLW\@�� 
 
)OHPLQJ��$����������1JƗ�7ƗSLULWDQJD��,Q�ZKDW�ZD\V�DUH�LQGLJHQRXV�0ƗRUL�SHUVSHFWLYHV�RQ�

DWWDFKPHQW�VLPLODU�WR�DQG�GLIIHUHQW�IURP�ZHVWHUQ�SV\FKRDQDO\WLF�SHUVSHFWLYHV�RQ�
DWWDFKPHQW�DQG�ZKDW�DUH�WKH�LPSOLFDWLRQV�IRU�WKH�SUDFWLFH�RI�SV\FKRWKHUDS\�LQ�
$RWHDURD�1HZ�=HDODQG"�$�.DXSDSD�0ƗRUL�FULWLFDO�OLWHUDWXUH�UHYLHZ�>0DVWHUV�
GLVVHUWDWLRQ��$XFNODQG�8QLYHUVLW\�RI�7HFKQRORJ\@�� 
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)UDOH\��5��&���:DOOHU��1��*���	�%UHQQDQ��.��$����������$Q�LWHP�UHVSRQVH�WKHRU\�DQDO\VLV�RI�
VHOI�UHSRUW�PHDVXUHV�RI�DGXOW�DWWDFKPHQW��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�
3V\FKRORJ\�������������� 

 
)XOX��(���0LHGHPD��6���5RVHOOL��7���0F&RRN��6���&KDQ��.��/���+DDUG|UIHU��5���-HZNHV��5���

:DUQHU��;���/DQJ��-���	�1DYHG��5��7����������3DWKZD\V�EHWZHHQ�FKLOGKRRG�WUDXPD��
LQWLPDWH�SDUWQHU�YLROHQFH��DQG�KDUVK�SDUHQWLQJ��ILQGLQJV�IURP�WKH�81�0XOWL�FRXQWU\�
6WXG\�RQ�0HQ�DQG�9LROHQFH�LQ�$VLD�DQG�WKH�3DFLILF��7KH�/DQFHW�*OREDO�+HDOWK��������
H����H����� 

 
*HRUJH��&���.DSODQ��1���	�0DLQ��0����������$GXOW�DWWDFKPHQW�LQWHUYLHZ��'HSDUWPHQW�RI�

3V\FKRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD�� 
 
*HZLUW]�0H\GDQ��$���	�)LQ]L�'RWWDQ��5����������3V\FKRORJLFDO�$EXVH�DV�D�0HGLDWRU�%HWZHHQ�

,QVHFXUH�$WWDFKPHQW�2ULHQWDWLRQV�DQG�5HODWLRQVKLS�6DWLVIDFWLRQ�>$UWLFOH@��)DPLO\�
5HODWLRQV������������������KWWSV���GRL�RUJ���������IDUH������� 

 
*LOODWK��2���.DUDQW]DV��*��&���	�)UDOH\��5��&����������$GXOW�DWWDFKPHQW��$�FRQFLVH�

LQWURGXFWLRQ�WR�WKHRU\�DQG�UHVHDUFK��$FDGHPLF�3UHVV�� 
 
*RQF\��(��$���	�YDQ�'XOPHQ��0��+����������7KH�DVVRFLDWLRQ�RI�DWWDFKPHQW�DQ[LHW\�DQG�

DYRLGDQFH�ZLWK�HPRWLRQDO�GDWLQJ�DEXVH�SHUSHWUDWLRQ�XVLQJ�PXOWLPHWKRG��G\DGLF�GDWD��
9LROHQFH�DQG�9LFWLPV������������������ 

 
*RX��/��+���	�:RRGLQ��(��0����������5HODWLRQVKLS�GLVVDWLVIDFWLRQ�DV�D�PHGLDWRU�IRU�WKH�OLQN�

EHWZHHQ�DWWDFKPHQW�LQVHFXULW\�DQG�SV\FKRORJLFDO�DJJUHVVLRQ�RYHU�WKH�WUDQVLWLRQ�WR�
SDUHQWKRRG�>$UWLFOH@��&RXSOH�DQG�)DPLO\�3V\FKRORJ\��5HVHDUFK�DQG�3UDFWLFH����������
����KWWSV���GRL�RUJ���������&)3�������� 

 
+D]DQ��&���	�6KDYHU��3����������5RPDQWLF�ORYH�FRQFHSWXDOL]HG�DV�DQ�DWWDFKPHQW�SURFHVV��

-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�������������� 
 
-DFNVRQ��6��5����������7KH�VWUXJJOH�LV�UHDO��$Q�H[DPLQDWLRQ�RI�URPDQWLF�DWWDFKPHQW��MHDORXV\��

DQG�IRUJLYHQHVV�RQ�WKH�HPHUJHQFH�RI�SV\FKRORJLFDO�DEXVH�SHUSHWUDWLRQ�DPRQJ�FROOHJH�
VWXGHQWV��>'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�6RXWK�$ODEDPD@��3URTXHVW�'LVVHUWDWLRQV�
DQG�7KHVHV�*OREDO� 

 
.DUDNXUW��*���:KLWLQJ��.���	�%DQIRUG�:LWWLQJ��$����������$GXOW�DWWDFKPHQW�VHFXULW\�DQG�

GLIIHUHQW�W\SHV�RI�UHODWLRQDO�YLROHQFH�YLFWLPL]DWLRQ�DPRQJ�FROOHJHဨDJH�FRXSOHV��
-RXUQDO�RI�PDULWDO�DQG�IDPLO\�WKHUDS\������������������ 

 
.DUDQW]DV��*��&���0F&DEH��0��3���.DUDQW]DV��.��0���3L]]LUDQL��%���&DPSEHOO��+���	�0XOOLQV��

(��5����������$WWDFKPHQW�VW\OH�DQG�OHVV�VHYHUH�IRUPV�RI�VH[XDO�FRHUFLRQ��D�V\VWHPDWLF�
UHYLHZ��$UFKLYHV�RI�VH[XDO�EHKDYLRU�������������������� 

 
.HOOHU��+����������$WWDFKPHQW��$�SDQFXOWXUDO�QHHG�EXW�D�FXOWXUDO�FRQVWUXFW��&XUUHQW�RSLQLRQ�LQ�

SV\FKRORJ\������������ 
 
.HOO\��9��$����������3V\FKRORJLFDO�DEXVH�RI�ZRPHQ��$�UHYLHZ�RI�WKH�OLWHUDWXUH��7KH�)DPLO\�

-RXUQDO������������������ 
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DGXOWV��-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH��������������������� 

/DIRQWDLQH��0��)���$]]L��6���%HOO�/HH��%���'L[RQ�/XLQHQEXUJ��7���*XpULQ�0DULRQ��&���	�
%XUHDX��-��)����������5RPDQWLF�SHUIHFWLRQLVP�DQG�SHUFHLYHG�FRQIOLFW�PHGLDWH�WKH�OLQN�
EHWZHHQ�LQVHFXUH�URPDQWLF�DWWDFKPHQW�DQG�LQWLPDWH�SDUWQHU�YLROHQFH�LQ�XQGHUJUDGXDWH�
VWXGHQWV��-RXUQDO�RI�)DPLO\�9LROHQFH������������������ 

/DIRQWDLQH��0��)���%UDVVDUG��$���/XVVLHU��<���9DORLV��3���6KDYHU��3��5���	�-RKQVRQ��6��0����������
6HOHFWLQJ�WKH�EHVW�LWHPV�IRU�D�VKRUW�IRUP�RI�WKH�([SHULHQFHV�LQ�&ORVH�5HODWLRQVKLSV�
TXHVWLRQQDLUH��(XURSHDQ�-RXUQDO�RI�3V\FKRORJLFDO�$VVHVVPHQW�� 

/DQFDVWHU��0���6HLEHUW��*��6���&RRSHU��$��1���0D\��5��:���	�)LQFKDP��)����������5HODWLRQVKLS�
4XDOLW\�LQ�WKH�&RQWH[W�RI�&\EHU�'DWLQJ�$EXVH��7KH�5ROH�RI�$WWDFKPHQW�>$UWLFOH@��
-RXUQDO�RI�)DPLO\�,VVXHV������������������KWWSV���GRL�RUJ����������������;��������� 

/HLVULQJ��3��$����������3K\VLFDO�DQG�HPRWLRQDO�DEXVH�LQ�URPDQWLF�UHODWLRQVKLSV��0RWLYDWLRQ�IRU�
SHUSHWUDWLRQ�DPRQJ�FROOHJH�ZRPHQ��-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH��������������
������ 

/L��;���&DR��+���=KRX��1���	�0LOOV�.RRQFH��5����������,QWHUQDOL]HG�KRPRSKRELD�DQG�
UHODWLRQVKLS�TXDOLW\�DPRQJ�VDPH�VH[�FRXSOHV��7KH�PHGLDWLQJ�UROH�RI�LQWLPDWH�SDUWQHU�
YLROHQFH��-RXUQDO�RI�KRPRVH[XDOLW\��������������������� 

/RQJDUHV��/���(VFDUWtQ��-���%DUULHQWRV��-���	�5RGUtJXH]�&DUEDOOHLUD��È����������,QVHFXUH�
DWWDFKPHQW�DQG�SHUSHWUDWLRQ�RI�SV\FKRORJLFDO�DEXVH�LQ�VDPH�VH[�&RXSOHV��$�
UHODWLRQVKLS�PRGHUDWHG�E\�RXWQHVV��6H[XDOLW\�5HVHDUFK�DQG�6RFLDO�3ROLF\��������������� 

0DFKLVD��0��7���&KULVWRILGHV��1���	�-HZNHV��5����������6WUXFWXUDO�SDWKZD\V�EHWZHHQ�FKLOG�
DEXVH��SRRU�PHQWDO�KHDOWK�RXWFRPHV�DQG�PDOH�SHUSHWUDWHG�LQWLPDWH�SDUWQHU�YLROHQFH�
�,39���3OR6�RQH���������H��������� 

0DXULFLR��$��0���7HLQ��-��<���	�/RSH]��)��*����������%RUGHUOLQH�DQG�DQWLVRFLDO�SHUVRQDOLW\�
VFRUHV�DV�PHGLDWRUV�EHWZHHQ�DWWDFKPHQW�DQG�LQWLPDWH�SDUWQHU�YLROHQFH��9LROHQFH�DQG�
9LFWLPV������������������ 

0F&OXUH��0��0���	�3DUPHQWHU��0����������&KLOGKRRG�7UDXPD��7UDLW�$Q[LHW\��DQG�$Q[LRXV�
$WWDFKPHQW�DV�3UHGLFWRUV�RI�,QWLPDWH�3DUWQHU�9LROHQFH�LQ�&ROOHJH�6WXGHQWV�>$UWLFOH@��
-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH������������������������
KWWSV���GRL�RUJ�������������������������� 

0F'HUPRWW��5��&���&KHQJ��+��/���/RSH]��)��*���0F.HOYH\��'���	�%DWHPDQ��/��6����������
'RPLQDQFH�RULHQWDWLRQV�DQG�SV\FKRORJLFDO�DJJUHVVLRQ�LQ�FROOHJH�VWXGHQW�UHODWLRQVKLSV��
$�WHVW�RI�DQ�DWWDFKPHQW�WKHRU\�JXLGHG�PRGHO��3V\FKRORJ\�RI�YLROHQFH������������� 

0LNDKHUH�+DOO��$����������7ǌKRQR�0ƗRUL��$�5HVHDUFK�6WXG\�RI�$WWDFKPHQW�IURP�DQ�
,QGLJHQRXV�0ƗRUL�3HUVSHFWLYH��$WD��-RXUQDO�RI�3V\FKRWKHUDS\�$RWHDURD�1HZ�=HDODQG��
�������������� 
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0LNXOLQFHU��0���	�6KDYHU��3��5����������$GXOW�DWWDFKPHQW�RULHQWDWLRQV�DQG�UHODWLRQVKLS�
SURFHVVHV��-RXUQDO�RI�IDPLO\�WKHRU\�	�UHYLHZ����������������� 

0LQLVWU\�RI�-XVWLFH���������([SHULHQFH�RI�&ULPH�E\�6H[XDO�2ULHQWDWLRQ��1HZ�=HDODQG�&ULPH�
DQG�9LFWLPV�6XUYH\���KWWSV���ZZZ�MXVWLFH�JRYW�Q]�MXVWLFH�VHFWRU�SROLF\�UHVHDUFK�
GDWD�Q]FYV�UHVRXUFHV�DQG�UHVXOWV�� 

0XUSK\��&��0���	�+RRYHU��6��$����������0HDVXULQJ�HPRWLRQDO�DEXVH�LQ�GDWLQJ�UHODWLRQVKLSV�
DV�D�PXOWLIDFWRULDO�FRQVWUXFW��9LROHQFH�DQG�9LFWLPV���������������� 

1HFNRZD\��5���%URZQOHH��.���	�&DVWHOODQ��%����������,V�DWWDFKPHQW�WKHRU\�FRQVLVWHQW�ZLWK�
$ERULJLQDO�SDUHQWLQJ�UHDOLWLHV"�)LUVW�3HRSOHV�&KLOG�	�)DPLO\�5HYLHZ��$�-RXUQDO�RQ�
,QQRYDWLRQ�DQG�%HVW�3UDFWLFHV�LQ�$ERULJLQDO�&KLOG�:HOIDUH�$GPLQLVWUDWLRQ��5HVHDUFK��
3ROLF\�	�3UDFWLFH��������������� 

2ND��0���%URZQ��&��&���	�0LOOHU��5��%����������$WWDFKPHQW�DQG�UHODWLRQDO�DJJUHVVLRQ��3RZHU�
DV�D�PHGLDWLQJ�YDULDEOH��7KH�$PHULFDQ�-RXUQDO�RI�)DPLO\�7KHUDS\���������������� 

2XWODZ��0����������1R�RQH�W\SH�RI�LQWLPDWH�SDUWQHU�DEXVH��([SORULQJ�SK\VLFDO�DQG�QRQ�
SK\VLFDO�DEXVH�DPRQJ�LQWLPDWH�SDUWQHUV��-RXUQDO�RI�)DPLO\�9LROHQFH������������������ 

3DQKZDU��$��+���$QVDUL��6���	�6KDK��$��$����������3RVW�SRVLWLYLVP��$Q�HIIHFWLYH�SDUDGLJP�IRU�
VRFLDO�DQG�HGXFDWLRQDO�UHVHDUFK��,QWHUQDWLRQDO�5HVHDUFK�-RXUQDO�RI�$UWV�	�+XPDQLWLHV�
�,5-$+����������� 

3DUN��&��-����������,QWLPDWH�SDUWQHU�YLROHQFH��$Q�DSSOLFDWLRQ�RI�DWWDFKPHQW�WKHRU\��-RXUQDO�RI�
+XPDQ�%HKDYLRU�LQ�WKH�6RFLDO�(QYLURQPHQW������������������
KWWSV���GRL�RUJ������������������������������� 

6DFNHWW��/��$���	�6DXQGHUV��'��*����������7KH�LPSDFW�RI�GLIIHUHQW�IRUPV�RI�SV\FKRORJLFDO�
DEXVH�RQ�EDWWHUHG�ZRPHQ��9LROHQFH�DQG�9LFWLPV������������������ 

6DOFXQL��6����������1HZ�IURQWLHUV�DQG�DSSOLFDWLRQV�RI�DWWDFKPHQW�WKHRU\��)URQWLHUV�LQ�
3V\FKRORJ\���������� 

6LPSVRQ��-��$���	�5KROHV��:��6�����������������������$GXOW�DWWDFKPHQW��VWUHVV��DQG�URPDQWLF�
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SV\FKRSDWKLF�YLROHQW�RIIHQGHUV�WKDW�SDUDOOHO�SULPDU\�DQG�VHFRQGDU\�YDULDQWV��-RXUQDO�
RI�DEQRUPDO�SV\FKRORJ\��������������� 

6PDJXU��.��(���%RJDW��*��$���	�/HYHQGRVN\��$��$����������$WWDFKPHQW�LQVHFXULW\�PHGLDWHV�
WKH�HIIHFWV�RI�LQWLPDWH�SDUWQHU�YLROHQFH�DQG�FKLOGKRRG�PDOWUHDWPHQW�RQ�GHSUHVVLYH�
V\PSWRPV�LQ�DGXOW�ZRPHQ��3V\FKRORJ\�RI�YLROHQFH������������� 

6RPPHU��-���%DEFRFN��-���	�6KDUS��&����������$�G\DGLF�DQDO\VLV�RI�SDUWQHU�YLROHQFH�DQG�DGXOW�
DWWDFKPHQW��-RXUQDO�RI�)DPLO\�9LROHQFH������������������ 
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6RQNLQ��'���)HUUHLUD��5��-���+DPHO��-���%XWWHOO��)���	�)ULDV��0��7����������$VVRFLDWLRQV�EHWZHHQ�

DWWDFKPHQW�LQVHFXULWLHV�DQG�SV\FKRORJLFDO�YLROHQFH�LQ�D�VDPSOH�RI�FRXUW�PDQGDWHG�
EDWWHUHUV��9LROHQFH�DQG�9LFWLPV������������������ 

 
6WHSKHQVRQ��9��/���:LFNKDP��%��0���	�&DSH]]D��1��0����������3V\FKRORJLFDO�DEXVH�LQ�WKH�

FRQWH[W�RI�VRFLDO�PHGLD��9LROHQFH�DQG�JHQGHU����������������� 
 
6WUDXV��0��$����������0HDVXULQJ�LQWUDIDPLO\�FRQIOLFW�DQG�YLROHQFH��7KH�&RQIOLFW�7DFWLFV�

6FDOHV��-RXUQDO�RI�0DUULDJH�DQG�WKH�)DPLO\������������� 
 
6WUDXV��0��$���+DPE\��6��/���%RQH\�0F&R\��6���	�6XJDUPDQ��'��%����������7KH�5HYLVHG�

&RQIOLFW�7DFWLFV�6FDOH��&76²����-RXUQDO�RI�)DPLO\�,VVXHV������������±����� 
 
7H�3XQL�.ǀNLUL��7H�.ƗZDQDWDQJD�R�$RWHDURD���������8QGHUVWDQGLQJ�IDPLO\�YLROHQFH��0ƗRUL�LQ�

$RWHDURD�1HZ�=HDODQG��KWWSV���ZZZ�WSN�JRYW�Q]�HQ�D�PDWRX�
PRKLRWDQJD�KHDOWK�PDRUL�IDPLO\�YLROHQFH�LQIRJUDSKLF 

 
7HPSOH��-��5���&KRL��+��-���%UHP��0���:ROIRUG�&OHYHQJHU��&���6WXDUW��*��/���3HVNLQ��0��)���	�

(OPTXLVW��-����������7KH�WHPSRUDO�DVVRFLDWLRQ�EHWZHHQ�WUDGLWLRQDO�DQG�F\EHU�GDWLQJ�
DEXVH�DPRQJ�DGROHVFHQWV��-RXUQDO�RI�<RXWK�DQG�$GROHVFHQFH������������������ 

 
7LZDUL��$���:RQJ��-���%URZQULGJH��'��$���&KDQ��.��/���)RQJ��'��<���/HXQJ��:��&���	�+R��3��&��
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DQG�ZKDW�ZH�VWLOO�QHHG�WR�NQRZ��7KH�2SHQ�6RFLDO�6FLHQFH�-RXUQDO�������� 

 
7RSOX�'HPLUWDú��(���$NFDER]DQ�.D\DERO��1��%���$UDFL�,\LD\GLQ��$���	�)LQFKDP��)��'����������

8QUDYHOLQJ�WKH�UROHV�RI�GLVWUXVW��VXVSLFLRQ�RI�LQILGHOLW\��DQG�MHDORXV\�LQ�F\EHU�GDWLQJ�
DEXVH�SHUSHWUDWLRQ��$Q�DWWDFKPHQW�WKHRU\�SHUVSHFWLYH��-RXUQDO�RI�,QWHUSHUVRQDO�
9LROHQFH�������������������� 

 
7RSOX�'HPLUWDú��(���0XUUD\��&���	�+DWLSRJOX�6�PHU��=����������$WWDFKPHQW�LQVHFXULW\�DQG�

UHVWULFWLYH�HQJXOIPHQW�LQ�FROOHJH�VWXGHQW�UHODWLRQVKLSV��WKH�PHGLDWLQJ�UROH�RI�
UHODWLRQVKLS�VDWLVIDFWLRQ�>$UWLFOH@��-RXUQDO�RI�$JJUHVVLRQ��&RQIOLFW�DQG�3HDFH�
5HVHDUFK����������������KWWSV���GRL�RUJ���������-$&35�������������� 

 
7RXJDV��&���3pORTXLQ��.���	�0RQGRU��-����������5RPDQWLF�DWWDFKPHQW�DQG�SHUFHSWLRQ�RI�

SDUWQHU�VXSSRUW�WR�H[SODLQ�SV\FKRORJLFDO�DJJUHVVLRQ�SHUSHWUDWHG�LQ�FRXSOHV�VHHNLQJ�
FRXSOHV�WKHUDS\��&RXSOH�DQG�)DPLO\�3V\FKRORJ\��5HVHDUFK�DQG�3UDFWLFH������������� 

 
9HORWWL��3���=REHO��6��%���5RJLHU��*���	�7DPEHOOL��5����������([SORULQJ�UHODWLRQVKLSV��$�

V\VWHPDWLF�UHYLHZ�RQ�,QWLPDWH�3DUWQHU�9LROHQFH�DQG�DWWDFKPHQW�>$UWLFOH@��)URQWLHUV�LQ�
3V\FKRORJ\����-8/���$UWLFOH�������KWWSV���GRL�RUJ���������ISV\J������������ 

 
:HL��0���5XVVHOO��'��:���0DOOLQFNURGW��%���	�9RJHO��'��/����������7KH�([SHULHQFHV�LQ�&ORVH�

5HODWLRQVKLS�6FDOH��(&5��VKRUW�IRUP��5HOLDELOLW\��YDOLGLW\��DQG�IDFWRU�VWUXFWXUH��
-RXUQDO�RI�3HUVRQDOLW\�$VVHVVPHQW������������������ 

 
:KLWH��0��(���	�6DW\HQ��/����������&URVV�FXOWXUDO�GLIIHUHQFHV�LQ�LQWLPDWH�SDUWQHU�YLROHQFH�DQG�

GHSUHVVLRQ��$�V\VWHPDWLF�UHYLHZ��$JJUHVVLRQ�DQG�9LROHQW�%HKDYLRU��������������� 
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:ULJKW��0��)����������&\EHU�DJJUHVVLRQ�ZLWKLQ�DGROHVFHQWV¶�URPDQWLF�UHODWLRQVKLSV��/LQNDJHV�

WR�SDUHQWDO�DQG�SDUWQHU�DWWDFKPHQW��-RXUQDO�RI�<RXWK�DQG�$GROHVFHQFH���������������� 
 
:ULJKW��0��)����������,QWLPDWH�SDUWQHU�DJJUHVVLRQ�DQG�DGXOW�DWWDFKPHQW�LQVHFXULW\��7KH�

PHGLDWLRQ�RI�MHDORXV\�DQG�DQJHU��(YROXWLRQDU\�%HKDYLRUDO�6FLHQFHV�������������� 
 
<DKQHU��-���'DQN��0���=ZHLJ��-��0���	�/DFKPDQ��3����������7KH�FR�RFFXUUHQFH�RI�SK\VLFDO�DQG�

F\EHU�GDWLQJ�YLROHQFH�DQG�EXOO\LQJ�DPRQJ�WHHQV��-RXUQDO�RI�,QWHUSHUVRQDO�9LROHQFH��
������������������ 

 
=ZHLJ��-��0���'DQN��0���<DKQHU��-���	�/DFKPDQ��3����������7KH�UDWH�RI�F\EHU�GDWLQJ�DEXVH�

DPRQJ�WHHQV�DQG�KRZ�LW�UHODWHV�WR�RWKHU�IRUPV�RI�WHHQ�GDWLQJ�YLROHQFH��-RXUQDO�RI�
<RXWK�DQG�$GROHVFHQFH�������������������� 
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