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$NEDUL�� (���0DKPRXG�$OLORR��0���.KDQMDQL�� =��� 3RXUVKDULIL��+��� )DKLPL�� 6���	�$PLUL� 3LFKDNRODHL��$���������(DUO\�
0DODGDSWLYH�6FKHPDV�DQG�3DUHQWLQJ�6W\OHV�RI�6WXGHQWV�:KR�+DYH�)DLOHG�LQ�/RYH�:LWK�DQG�:LWKRXW�WKH�&OLQLFDO�
6\QGURPH��,UDQLDQ�-RXUQDO�RI�3V\FKLDWU\�DQG�&OLQLFDO�3V\FKRORJ\������������������

$NEDUL�� (��� 3RXUVKDULIL�� +��� )DKLPL�� 6��� $]LPL�� =��� $OLORX��0��0��� $PLUL� 3LFKDNRODHL�� $��� 	�9DKLGL�0DGDGORX�� 3��
�������� (IIHFWLYHQHVV� RI� HPRWLRQ� IRFXVHG� WKHUDS\� RQ� VH[XDO� YLFWLPV RI� URPDQWLF� UHODWLRQVKLSV�� $� VLQJOH� FDVH�
VWXG\��-RXUQDO�RI�)XQGDPHQWDOV�RI�0HQWDO�+HDOWK���������������

$PDQHODKL�� $��� 7DUGDVW�� .��� 	� $VODQL�� .�� �������� 3UHGLFWLRQ� RI� ORYH� WUDXPD� V\QGURPH� EDVHG� RQ� VHOI� FRPSDVVLRQ�
DPRQJ�IHPDOH�VWXGHQWV�KDYLQJ�H[SHULHQFHG�URPDQWLF�EUHDNXSV��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\�����������

$VD\HVK��0��+���4D]LQHMDG��1���	�%DKRQDU��)�� ��������([SODQDWLRQ�RI� WKH�(PRWLRQDO�5HDFWLRQV�RI�*LUOV�ZLWK�/RYH�
7UDXPD�6\QGURPH��$�4XDOLWDWLYH�6WXG\��7KH�:RPHQ�DQG�)DPLOLHV�&XOWXUDO�(GXFDWLRQDO�����������������

$VNDUL��0�� ��������3UHGLFWLRQ� RI� ORYH� VKRFN� V\QGURPH� DQG� GHSUHVVLRQ� EDVHG� RQ� DWWDFKPHQW� VW\OHV��0DVWHU
V� WKHVLV��
XQSXEOLVKHG��)DFXOW\�RI�+XPDQLWLHV��8QLYHUVLW\�RI�.XUGLVWDQ

%DVKDUDW��0�$���.HVKDYDU]��0���*KRODPDOL�/DYDVDQL��0��DQG�$UDELF�$����������7KH�PHGLDWLQJ�UROH�RI�SHUFHLYHG�VRFLDO�
VXSSRUW� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� HDUO\�PDODGDSWLYH� SV\FKRORJLFDO� VWUXFWXUHV� DQG� TXDOLW\� RI� OLIH�� -RXUQDO� RI�
3V\FKRORJ\����������������

%HQDX�� .�� �������� 6KDPH�� SULGH� DQG� GLVVRFLDWLRQ�� (VWUDQJHG� EHGIHOORZV�� FORVH� FRXVLQV� DQG� VRPH� LPSOLFDWLRQV� IRU�
SV\FKRWKHUDS\�ZLWK� UHODWLRQDO� WUDXPD� SDUW� ,��3KHQRPHQRORJ\� DQG� FRQFHSWXDOL]DWLRQ��0HGLWHUUDQHDQ� -RXUQDO� RI�
&OLQLFDO�3V\FKRORJ\�������������

&DUDOLV��'���	�+DVODP��1�� ��������5HODWLRQDO� WHQGHQFLHV� DVVRFLDWHG�ZLWK�EURDG� SHUVRQDOLW\�GLPHQVLRQV��3V\FKRORJ\�
DQG�3V\FKRWKHUDS\��7KHRU\��5HVHDUFK�DQG�3UDFWLFH�����������������

&DUWHU��.��5���.QR[��'���	�+DOO��6��6����������5RPDQWLF�EUHDNXS��'LIILFXOW�ORVV�IRU�VRPH�EXW�QRW�IRU�RWKHUV��-RXUQDO�RI�
/RVV�DQG�7UDXPD�����������������

&KDUDQLD�� 0�� 5��� 	� ,FNHV�� :�� �������� 3UHGLFWLQJ� PDULWDO� VDWLVIDFWLRQ�� 6RFLDO� DEVRUSWLRQ� DQG� LQGLYLGXDWLRQ� YHUVXV�
DWWDFKPHQW�DQ[LHW\�DQG�DYRLGDQFH��3HUVRQDO�5HODWLRQVKLSV�����������������

&RKHQ��6���	�:LOOV��7��$����������6WUHVV��VRFLDO�VXSSRUW��DQG�WKH�EXIIHULQJ�K\SRWKHVLV��3V\FKRORJLFDO�EXOOHWLQ���������
����

(NHQ�� (�� �������� 7KH� UROH� RI� HDUO\� PDODGDSWLYH� VFKHPDV� RQ� URPDQWLF� UHODWLRQVKLSV�� D� UHYLHZ� VWXG\�� 3HRSOH��
,QWHUQDWLRQDO�-RXUQDO�RI�6RFLDO�6FLHQFHV������������

(UEHU��5���	�(UEHU��0��:����������,QWLPDWH�UHODWLRQVKLSV��,VVXHV��WKHRULHV��DQG�UHVHDUFK��3V\FKRORJ\�3UHVV�
(VPDOL�.RRUDQHK��$��	�$PLUVDUGDUL��/����������3UHGLFWLQJ�(DUO\�0DODGDSWLYH�6FKHPDV�8VLQJ�%DXPULQG
V�3DUHQWLQJ�

6W\OHV��,UDQ�-�3V\FKLDWU\�%HKDY�6FL�������H����
(WHPDGQLD��0���6KLURRGL��6���.KDODWEDUL��-���	�$EROJKDVHPL��6����������3UHGLFWLQJ�/RYH�7UDXPD�6\QGURPH�LQ�&ROOHJH�

6WXGHQWV� %DVHG� RQ� 3HUVRQDOLW\� 7UDLWV�� (DUO\� 0DODGDSWLYH� 6FKHPDV�� DQG� 6SLULWXDO� +HDOWK�� ,UDQLDQ� -RXUQDO� RI�
3V\FKLDWU\�DQG�&OLQLFDO�3V\FKRORJ\�����������������

(\YDQL�� 1��� QRXU\� 5�� 	� KDWDPL�� 0�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� HDUO\� PDODGDSWLYH� VFKHPDV� DQG� TXDOLW\� RI�
IULHQGVKLS�ZLWK�RWKHU�VH[��4XDUWHUO\�MRXUQDO�RI�UHVHDUFK�LQ�SV\FKRORJLFDO�KHDOWK�������������

)LHOG��7����������5RPDQWLF�EUHDNXSV��KHDUWEUHDN�DQG�EHUHDYHPHQW²5RPDQWLF�EUHDNXSV��3V\FKRORJ\�������������
*KDQQDGL��)���$EGROODKL��0���<DUPRKDPPDGL��0����������5HODWLRQVKLS�EHWZHHQ�3UHFHSWLRQV�RI�3DUHQWDO�%HKDYLRU�DQG�

'HSUHVVLRQ� DQG� $Q[LHW\� LQ� &KLOGUHQ�� 0HGLDWLQJ� 5ROH� RI� (DUO\� 0DODGDSWLYH� 6FKHPDV�� -RXUQDO� RI� 0RGHUQ�
3V\FKRORJLFDO�5HVHDUFKHV�����������������

*LOEHUW��6��3���	�6LIHUV��6��.�� ��������%RXQFLQJ�EDFN� IURP�D�EUHDNXS��$WWDFKPHQW�� WLPH�SHUVSHFWLYH��PHQWDO�KHDOWK��
DQG�URPDQWLF�ORVV��-RXUQDO�RI�&ROOHJH�6WXGHQW�3V\FKRWKHUDS\�����������������

*RQ]DJD��*��&���&DPSRV��%���	�%UDGEXU\��7����������6LPLODULW\��FRQYHUJHQFH��DQG�UHODWLRQVKLS�VDWLVIDFWLRQ�LQ�GDWLQJ�
DQG�PDUULHG�FRXSOHV��-RXUQDO�RI�SHUVRQDOLW\�DQG�VRFLDO�SV\FKRORJ\������������

*RXJK�� '��� 2OLYHU�� 6��� 	� 7KRPDV�� -�� �������� /HDUQLQJ� IURP� UHVHDUFK�� 6\VWHPDWLF� UHYLHZV� IRU� LQIRUPLQJ� SROLF\�
GHFLVLRQV�
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*UHHQEHUJ��/��6�� ��������&KDQJLQJ�HPRWLRQ�ZLWK�HPRWLRQ�� ,Q�/��6��*UHHQEHUJ��&KDQJLQJ�HPRWLRQ�ZLWK�HPRWLRQ��$�
SUDFWLWLRQHU
V�JXLGH��SS����±�����$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ

+HDYHQ�� 3�� &��� 'D� 6LOYD�� 7��� &DUH\�� &��� 	� +ROHQ�� -�� �������� /RYLQJ� VW\OHV�� 5HODWLRQVKLSV� ZLWK� SHUVRQDOLW\� DQG�
DWWDFKPHQW�VW\OHV��(XURSHDQ�-RXUQDO�RI�3HUVRQDOLW\�����������������

+XDQJ�� )��<���+VX��$�� /���+VX��/��0���7VDL�� -�� 6���+XDQJ��&��0���&KDR��<��3���	�:X��&��:�� ��������0LQGIXOQHVV�
LPSURYHV�HPRWLRQ�UHJXODWLRQ�DQG�H[HFXWLYH�FRQWURO�RQ�EHUHDYHG�LQGLYLGXDOV��DQ�I05,�VWXG\��)URQWLHUV�LQ�KXPDQ�
QHXURVFLHQFH����������

.DQVN\��-���$OOHQ��-��3���	�'LHQHU��(����������7KH�\RXQJ�DGXOW�ORYH�OLYHV�RI�KDSS\�WHHQDJHUV��7KH�UROH�RI�DGROHVFHQW�
DIIHFW�LQ�DGXOW�URPDQWLF�UHODWLRQVKLS�IXQFWLRQLQJ��-RXUQDO�RI�UHVHDUFK�LQ�SHUVRQDOLW\����������

.DUDW]LDV��7���-RZHWW��6���%HJOH\��$���	�'HDV��6����������(DUO\�PDODGDSWLYH�VFKHPDV�LQ�DGXOW�VXUYLYRUV�RI�LQWHUSHUVRQDO�
WUDXPD��IRXQGDWLRQV�IRU�D�FRJQLWLYH�WKHRU\�RI�SV\FKRSDWKRORJ\��(XURSHDQ�MRXUQDO�RI�SV\FKRWUDXPDWRORJ\��������
������

NDUNKDQHK��6���%DKUDPL�(KVDQ��+��	�0DQWHJKL��0�� ������� ,QYHVWLJDWLQJ� WKH� UHODWLRQVKLS�EHWZHHQ�DWWDFKPHQW� VW\OHV�
DQG�SHUVRQDOLW\�WUDLWV�ZLWK�WKH�WKUHH�FRQVHTXHQFHV�RI�ORYH�IDLOXUH��7KH�VHFRQG�QDWLRQDO�FRQIHUHQFH�DQG�WKH�ILUVW�
LQWHUQDWLRQDO�FRQIHUHQFH�RQ�QHZ�UHVHDUFKHV�LQ�KXPDQLWLHV�

.HOORJJ�� 6�� +��� 	� <RXQJ�� -�� (�� �������� 6FKHPD� WKHUDS\� IRU� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHU�� -RXUQDO� RI� FOLQLFDO�
SV\FKRORJ\�����������������

.XXOD�� /��� 3DUWRQHQ�� 7��� 	� 3HVRQHQ�� $�� .� �������� (PRWLRQV� UHODWLQJ� WR� URPDQWLF� ORYH²IXUWKHU� GLVUXSWRUV� RI�
DGROHVFHQW�VOHHS��6OHHS�+HDOWK����������������

.ZHRQ��6��+���	�/HH��6��<����������$�VWXG\�RQ�HPSDWK\��FUHGLELOLW\��DQG�SROLWLFDO�DWWLWXGH�LQ�VRFLDO�PHGLD��)RFXVHG�RQ�
WKH� UHODWLRQVKLS� EHWZHHQ HPSDWKHWLF� LQWHQWLRQ� DQG� WKH� PRWLYDWLRQ� RI� EHORQJLQJ� RQ� LQWHQGHG� SUR�VRFLDO� DQG�
SROLWLFDO�EHKDYLRU��$GYDQFHV�LQ�-RXUQDOLVP�DQG�&RPPXQLFDWLRQ������������

/DQJKLQULFKVHQ�5RKOLQJ�� -��� 7KRPSVRQ�� .��� 6HOZ\Q�� &��� )LQQHJDQ�� +��� 	�0LVUD�� 7�� �������� 0DODGDSWLYH� VFKHPDV�
PHGLDWH�SRRU�SDUHQWDO�DWWDFKPHQW�DQG�VXLFLGDOLW\�LQ�FROOHJH�VWXGHQWV��'HDWK�VWXGLHV�����������������

ORWIL��1��	�6HDGDWHH�6KDPLU��$���������7KH�UHODWLRQVKLS�EHWZHHQ�SHUVRQDOLW\�FKDUDFWHULVWLFV�DQG�DWWDFKPHQW�VW\OHV�DQG�
HPRWLRQDO�EUHDNGRZQ� 5HVHDUFK�LQ�FOLQLFDO�SV\FKRORJ\�DQG�FRXQVHOLQJ�������������

/RYH��+��$���1DOERQH��'��3���+HFNHU��/��/���6ZHHQH\��.��$���	�'KDUQLGKDUND��3����������6XLFLGDO�ULVN�IROORZLQJ�WKH�
WHUPLQDWLRQ�RI�URPDQWLF�UHODWLRQVKLSV��&ULVLV������������������

0DF'RQDOG��.���3DWFK��(��$���	�)LJXHUHGR��$��-����������/RYH��WUXVW��DQG�HYROXWLRQ��1XUWXUDQFH�ORYH�DQG�WUXVW�DV�WZR�
LQGHSHQGHQW�DWWDFKPHQW�V\VWHPV�XQGHUO\LQJ�LQWLPDWH�UHODWLRQVKLSV��3V\FKRORJ\�������������

0DKGDYL�1LVLDQL�� =���0RKDPPDGL�)DNKUDEDGL��0���0XVWDIDHL�� 6�� DQG�6DOHKL��0�� ��������3HUFHLYHG�SDUHQWLQJ� VW\OHV�
ZLWK� VHOI�HVWHHP� DQG� DWWLWXGH� WRZDUGV� PDUULDJH� LQ� JLUOV� ZLWK� HPRWLRQDO� EUHDNGRZQ� V\QGURPH�� WKH� ILUVW�
LQWHUQDWLRQDO� FRQIHUHQFH� RQ� PRGHUQ� UHVHDUFK� LQ� WKH� ILHOG� (GXFDWLRQDO� 6FLHQFHV� DQG� 3V\FKRORJ\� DQG� 6RFLDO�
6WXGLHV�RI�,UDQ� 4RP�

0F'HUPRWW�� 1�� �������� (DUO\� PDODGDSWLYH� VFKHPDV�� DWWDFKPHQW�� QHJDWLYH� DIIHFW� DQG� UHODWLRQVKLS�
VDWLVIDFWLRQ�8QSXEOLVKHG�'LVVHUWDWLRQ��5RZDQ�8QLYHUVLW\�

0F.LHUQDQ��$���5\DQ��3���0F0DKRQ��(���%UDGOH\��6���	�%XWOHU��(����������8QGHUVWDQGLQJ�\RXQJ�SHRSOH
V�UHODWLRQVKLS�
EUHDNXSV�XVLQJ�WKH�GXDO�SURFHVVLQJ�PRGHO�RI�FRSLQJ�DQG�EHUHDYHPHQW��-RXUQDO�RI�/RVV�DQG�7UDXPD�������������
����

0HVEDKL�� (��� $PLUL0DMG��0��� *KDPDUL��0��	�%D]D]LDQ� 6�� �������� 'HYHORSPHQW� RI� D�0RGHO� WR� 3UHGLFW� (PRWLRQDO�
)DLOXUH� LQ� 6WXGHQWV� $FFRUGLQJ� WR� 3HUVRQDO� )DFWRUV� DQG� ,QLWLDO� 0DODGDSWLYH� 6FKHPDV� DQG� 4XDOLW\� RI� /RYH�
5HODWLRQVKLSV��,-3&3����������������

0HVEDKL�� (��� $PLUL0DMG�� 0��� *KDPDUL�� 0�� 	� %D]D]LDQ� 6�� �������� 5HODWLRQVKLS� EHWZHHQ� SDUHQWDO� DWWDFKPHQW� DQG�
SHUFHSWLRQ�RI�ORYH�WUDXPD�V\QGURPH��7KH�PHGLDWLQJ�UROH�RI�PDODGDSWLYH�VFKHPDV�GRPDLQ�RI�GLVFRQQHFWLRQ�DQG�
UHMHFWLRQ��5RR\HVK����������������

0HVVPDQ�0RRUH��7��/���	�&RDWHV��$��$����������7KH�LPSDFW�RI�FKLOGKRRG�SV\FKRORJLFDO�DEXVH�RQ�DGXOW�LQWHUSHUVRQDO�
FRQIOLFW�� 7KH� UROH� RI� HDUO\�PDODGDSWLYH� VFKHPDV� DQG� SDWWHUQV� RI� LQWHUSHUVRQDO� EHKDYLRU�� -RXUQDO� RI� (PRWLRQDO�
$EXVH��������������

0RJKDGDPIDU��1��	�6KDKQD]DUL��0����������7KH�5ROH�RI�6RFLDO�6XSSRUW�DQG�(DUO\�0DODGDSWLYH�6FKHPDV�LQ�0DULWDO�
6DWLVIDFWLRQ�RI�0DUULHG�:RPHQ��,-15����������������

0RVD\HEL�GRUFKH��(���,VVD]DGHJDQ��$���	�6ROH\PDQL��(����������7KH�UROH�RI�LQWHUSHUVRQDO�TXDOLW\�DQG�FRPPXQLFDWLRQ�
EHOLHIV�LQ�SUHGLFWLQJ�HPRWLRQDO�IDLOXUH��-RXUQDO�RI�SV\FKRORJLFDOVFLHQFH���������������������

1DLP��6��%���	�*XWPDQ��(����������0DULWDO�6DWLVIDFWLRQ�DQG�,QWLPDF\�DV�D�)XQFWLRQ�RI�3DUHQWLQJ�D�&KLOG�ZLWK�$XWLVP�
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6FDOH��86',��LQ�XQGHUJUDGXDWH�VWXGHQWV�RI�7HKUDQ�8QLYHUVLW\��4XDUWHUO\�-RXUQDO�RI�3V\FKRORJLFDO�6WXGLHV��������
����������,Q�3HUVLDQ�

+RPDQ��+��$����������0RGHOLQJ�RI�VWUXFWXUDO�HTXDWLRQV�XVLQJ�/LVUHO�VRIWZDUH��7HKUDQ��6DPW�3XEOLFDWLRQV���,Q�3HUVLDQ�
.DW]�� (��� +DDV�� +��� DQG� *XUHYLWFK�� 0�� �������� 2Q� WKH� XVH� RI� WKH� PDVV� PHGLD� IRU� LPSRUWDQW� WKLQJV� $PHULFDQ�

VRFLRORJLFDO�UHYLHZ����������
.KDMH�$KPDGL��0���3RODGL��6���DQG�%DKUDLQL��0����������'HVLJQ�DQG�SV\FKRPHWULFV�RI�PRELOH�EDVHG�VRFLDO�QHWZRUN�

DGGLFWLRQ�TXHVWLRQQDLUH��3V\FKLDWULF�1XUVLQJ����������������,Q�3HUVLDQ�
.KDZDMD��1��*���DQG�%U\GHQ��.��-����������7KH�GHYHORSPHQW�DQG�SV\FKRPHWULF�LQYHVWLJDWLRQ�RI�WKH�XQLYHUVLW\�VWXGHQW�

GHSUHVVLRQ�LQYHQWRU\� -RXUQDO�RI�DIIHFWLYH�GLVRUGHUV� ���������������
.OLQH��5��%��������� 3ULQFLSOHV�DQG�SUDFWLFH�RI�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��*XLOIRUG�SXEOLFDWLRQV�
/i]DUR�3pUH]��&���0DUWtQH]�/ySH]��-��È���*yPH]�*DOiQ��-���DQG�/ySH]�0HQHVHV��(����������$Q[LHW\�DERXW�WKH�ULVN�RI�

GHDWK� RI� WKHLU� SDWLHQWV� LQ� KHDOWK� SURIHVVLRQDOV� LQ� 6SDLQ�� $QDO\VLV� DW� WKH� SHDN� RI� WKH� &29,'����
SDQGHPLF� ,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK� �������������

/HH�� 6��0��� .DQJ��:�� 6��� &KR�� $�� 5��� .LP�� 7��� DQG� 3DUN�� -�� .�� �������� 3V\FKRORJLFDO� LPSDFW� RI� WKH� �����0(56�
RXWEUHDN�RQ�KRVSLWDO�ZRUNHUV�DQG�TXDUDQWLQHG�KHPRGLDO\VLV�SDWLHQWV� &RPSUHKHQVLYH�SV\FKLDWU\� ������������

/LX�� 0��� &DSXWL�� 7�� /��� 'UHG]H�� 0��� .HVVHOKHLP�� $�� 6��� DQG� $\HUV�� -�� :�� �������� ,QWHUQHW� VHDUFKHV� IRU� XQSURYHQ�
&29,'����WKHUDSLHV�LQ�WKH�8QLWHG�6WDWHV� -$0$�,QWHUQDO�0HGLFLQH� ������������������

0HQ]LHV��5��(��� DQG�0HQ]LHV��5��*�� ��������'HDWK�DQ[LHW\� LQ� WKH� WLPH�RI�&29,'�����7KHRUHWLFDO�H[SODQDWLRQV�DQG�
FOLQLFDO�LPSOLFDWLRQV� 7KH�&RJQLWLYH�%HKDYLRXU�7KHUDSLVW� ���

0HQ]LHV��5��(��� DQG�9HDOH��'�� ��������&UHDWLYH� DSSURDFKHV� WR� WUHDWLQJ� WKH�GUHDG�RI�GHDWK�� ,Q�5��*��0HQ]LHV��5��(��
0HQ]LHV��	�*��'LQJOH��(GV����([LVWHQWLDO�FRQFHUQV�DQG�FRJQLWLYH�EHKDYLRUDO�SURFHGXUHV� $Q�LQWHJUDWLYH�DSSURDFK�
WR�PHQWDO�KHDOWK��6SULQJHU�3XEOLVKLQJ��8QGHU�UHYLHZ�

0HUFKDQW�� 5�� 0��� DQG� /XULH�� 1�� �������� 6RFLDO� PHGLD� DQG� HPHUJHQF\� SUHSDUHGQHVV� LQ� UHVSRQVH� WR� QRYHO�
FRURQDYLUXV� -DPD� �������������������

3\V]F]\QVNL�� 7��� *UHHQEHUJ�� -��� DQG� 6RORPRQ�� 6�� �������� $� GXDO�SURFHVV� PRGHO� RI� GHIHQVH� DJDLQVW� FRQVFLRXV� DQG�
XQFRQVFLRXV� GHDWK�UHODWHG� WKRXJKWV�� DQ� H[WHQVLRQ� RI� WHUURU� PDQDJHPHQW� WKHRU\� 3V\FKRORJLFDO� UHYLHZ� ��������
����

5DMDEL��*��� DQG�%DKUDQL��0�� �������� )DFWRU� DQDO\VLV� RI� GHDWK� DQ[LHW\� VFDOH� TXHVWLRQV�� -RXUQDO� RI�3V\FKRORJ\�� ������
����������,Q�3HUVLDQ�

5H]QLN��$���*ULWVHQNR��9���.RQVWDQWLQRY��9���.KDPHQND��1��� DQG� ,VUDORZLW]��5�� ��������&29,'���� IHDU� LQ�(DVWHUQ�
(XURSH��YDOLGDWLRQ�RI�WKH�IHDU�RI�&29,'����VFDOH� ,QWHUQDWLRQDO�MRXUQDO�RI�PHQWDO�KHDOWK�DQG�DGGLFWLRQ� �������
����������

6DNLE��1���$NWHU��7���=RKUD��)���%KXL\DQ��$��.��0���0DPXQ��0��$���DQG�*ULIILWKV��0��'����������)HDU�RI�&29,'����
DQG�GHSUHVVLRQ��D�FRPSDUDWLYH�VWXG\�DPRQJ�WKH�JHQHUDO�SRSXODWLRQ�DQG�KHDOWKFDUH�SURIHVVLRQDOV�GXULQJ�&29,'�
���SDQGHPLF�FULVLV�LQ�%DQJODGHVK� ,QWHUQDWLRQDO�-RXUQDO�RI�0HQWDO�+HDOWK�DQG�$GGLFWLRQ�������

6DODUL��1���+RVVHLQLDQ�)DU��$���-DODOL��5���9DLVL�5D\JDQL��$���5DVRXOSRRU��6���0RKDPPDGL��0�������DQG�.KDOHGL�3DYHK��
%�� �������� 3UHYDOHQFH� RI� VWUHVV�� DQ[LHW\�� GHSUHVVLRQ� DPRQJ� WKH� JHQHUDO� SRSXODWLRQ� GXULQJ� WKH� &29,'����
SDQGHPLF��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV� *OREDOL]DWLRQ�DQG�KHDOWK� ������������

6DQGtQ��%���9DOLHQWH��5��0���*DUFtD�(VFDOHUD��-���&DPSDJQH��'��0���DQG�&KRURW��3����������3V\FKRORJLFDO�LPSDFW�RI�WKH�
&29,'���� SDQGHPLF�� 1HJDWLYH� DQG� SRVLWLYH� HIIHFWV� LQ� 6SDQLVK� SRSXODWLRQ� GXULQJ� WKH� PDQGDWRU\� QDWLRQDO�
TXDUDQWLQH� -RXUQDO�RI�3V\FKRSDWKRORJ\�DQG�&OLQLFDO�3V\FKRORJ\� ������������

6HUYLGLR��5���%DUWROR��0��*���3DOHUPLWL��$��/���DQG�&RVWDELOH��$����������)HDU�RI�&29,'�����GHSUHVVLRQ��DQ[LHW\��DQG�
WKHLU�DVVRFLDWLRQ�ZLWK�,QWHUQHW�DGGLFWLRQ�GLVRUGHU�LQ�D�VDPSOH�RI�,WDOLDQ�VWXGHQWV� -RXUQDO�RI�$IIHFWLYH�'LVRUGHUV�
5HSRUWV� ����������
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7DQGRF�-U��(��&���DQG�7DNDKDVKL��%����������/RJ�LQ�LI�\RX�VXUYLYHG��&ROOHFWLYH�FRSLQJ�RQ�VRFLDO�PHGLD�LQ�WKH�DIWHUPDWK�
RI�7\SKRRQ�+DL\DQ�LQ�WKH�3KLOLSSLQHV� 1HZ�0HGLD�	�6RFLHW\� ������������������

7HPSOHU�� '�� ,�� �������� 7KH� FRQVWUXFWLRQ� DQG� YDOLGDWLRQ� RI� D� GHDWK� DQ[LHW\� VFDOH� 7KH� -RXUQDO� RI� JHQHUDO�
SV\FKRORJ\� ���������������

<DQJ��;���:X��;���4L��-���DQG�=KRX��;����������3RVWWUDXPDWLF�VWUHVV�V\PSWRPV��DGYHUVLW\�EHOLHI��DQG�LQWHUQHW�DGGLFWLRQ�
LQ�DGROHVFHQWV�ZKR�H[SHULHQFHG�D�PDMRU�HDUWKTXDNH� &XUUHQW�3V\FKRORJ\������

=DQJULOOR��$���%HUHWWD��/���6LOYDQL��3���&RORPER��6��� DQG� 6FDQGURJOLR��$�0�� ��������)DVW� UHVKDSLQJ�RI� LQWHQVLYH�FDUH�
XQLW� IDFLOLWLHV� LQ� D� ODUJH� PHWURSROLWDQ� KRVSLWDO� LQ� 0LODQ�� ,WDO\�� IDFLQJ� WKH� &29,'���� SDQGHPLF� HPHUJHQF\��
&ULWLFDO�FDUH�DQG�UHVXVFLWDWLRQ��-RXUQDO�RI�WKH�$XVWUDODVLDQ�$FDGHP\�RI�&ULWLFDO�&DUH�0HGLFLQH���������������

=KDR��1���DQG�=KRX��*����������&29,'����VWUHVV�DQG�DGGLFWLYH�VRFLDO�PHGLD�XVH��608���0HGLDWLQJ�UROH�RI�DFWLYH�XVH�
DQG�VRFLDO�PHGLD�IORZ��)URQWLHUV�LQ�3V\FKLDWU\���������

=KXR��/��%���<DR��:���<DQ��=���*LURQ��0��6���3HL��-��-���DQG�:DQJ��+��;����������,PSDFW�RI�HIIRUW�UHZDUG�LPEDODQFH�DW�
ZRUN� RQ� VXLFLGDO� LGHDWLRQ� LQ� WHQ� (XURSHDQ� FRXQWULHV�� WKH� UROH� RI� GHSUHVVLYH� V\PSWRPV� -RXUQDO� RI� $IIHFWLYH�
'LVRUGHUV� �������������
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�´�¿Z°eÉ,�ÂÅÌ�ZÉ,Å|¿Z»�Z�Êy�]�ÁÊY��Ä»Z¿�]�cZ»Y|«Ë�É�]��d�Y��^e�»Ë¸fÌ²À��Ë�¸´�½Y�Z°¼Å�Á,�����ÉZÅ{Â^Æ]� ��

Àf^»�½Z»�{���Âe�Ä¯�ÊÆmÂe�¶]Z«�É{�°¸¼�Ê�|·YÁ�¶»Z e��]��Â�u��Á��Z]�­{Â¯Éd�Y�Ã|��{ZnËY��{ÊËY�mY�ÉZÅ{�¯�Z¯��Y�,

Ä»Z¿�]� ,µZ §�Ä�§Zu��Y�¶°�f»�dyZÀ�Y�§��yZ��,Ê¨�Z��µ�fÀ¯�Á��ZÆ»�Ä¸¼m�Ë��Ã|��Ã{Y{�½Z�¿�¶¯�Ã�¼¿�Á�c�Z�¿� ,½Z»�Z�
É

d�Y�d§��Ìa�Ä¯�{Y{�½Z�¿�lËZf¿�,�´Ë{�ÉÂ���Y¥Z� ¿Y��Y�Ê�z]�Ä¯�,{YÂ»�ÊÅ|¿Z»�Z��Á��Á���,Ä¨Ì�Á��ÌÌ¤e��{��ÌqZ¿�ÉZÅ�É�Ë~a

Ä»Z¿�]�Á�É�Zf§�½Z�¿�Á�d�Y�É�Ë�Ä]��Zy��Z¯�®Ë�¹Zn¿Y�ÉY�]�{�§�ÊËZ¿YÂe�Ã|ÀÅ{d�Y�¶¬f�»��Â���Y�¾°¼»�¾ËY��Ë��¶ËZ·{�Ä]�d�

Àf^»�½Z»�{��|�Z]Ê�|·YÁ�¶»Z e��]��É�Z°f�{�Á�É�Y|Æ´¿��{�­{Â¯�ÊËZ¿YÂe�dËÂ¬e�ÉY�]�Ä¯�d�Y�ÊÅÁ�³�¶»Z e��Y�Ê¸°��­{Â¯

d�Y�Ã|��ÊuY���­{Â¯�Ê¼Ìe�ÉZÅ�c�ZÆ»�Á�cZ�Z¸�Y��Ë~a�¥Z� ¿Y���Y{�a�,cZ�Z¸�Y�¾Ë|Àq�f�]Á��½Y�Z°¼Å�Á����������Y�³
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�É�Ì´Ìa�d�Y{�Êf^j»�cY�iY�Ä·Z����ZfyZ����Â»M�Z]�½Z¯{Â¯�Ä¯�d�Y�¶Ì·{�¾ËY�Ä]�¾ËY�Êfu�ZË�Ê·Z�³��]�¶ËYÁY�Ze�Ä¯���°»�Á�Äf§ZË

|��dËÂ¬e�,{Â]�Äf§ZË���f�³��f³��]Ê¸¯��Â��Ä]��Ê»�d¨³�½YÂeÀf^»�½Z»�{�Ä»Z¿�]Ê�|·YÁ�¶»Z e��]�À�Á��[Âq�Zq�­{Â¯Ê�Y�

Y�]ÉY|ÅËdM�§Ë|À| eË¶´ÀÅ�§Ê�]��{Ê»³Ì{�Y��Y�¥|Å��Ë¾��Â»M�Ä»Z¿�]ÊÂ�eËª|·YÁË¾Y�Ä¸yY|»��{�µZ §�d¯�Z�»�Ä]É�d�Y

ZÅ{�¯�Z¯�Ä¯ÉY�mYÊË{Â^Æ]�Y�Ê»ZÅ��Á��,|�z]É�{�­�{�Á��Z^e�Y�É�Y�«�]�tÌv�½Z¯{Â¯�ÉZÅ�ZÌ¿�Á�cZ¸°�»�d���f�³�Y�

Ê»�Àe�Y��cZ�Z�uY�,|Å{ÌºÊ» �Á�Á�|À¯Ìd¨�Z�ÊÄ �Âe�Y�Ê»|·YÁ��|Å{Ë¾]Ä{�¿�½YÂÀ�Ë®�eË¾]�,½Y|¿��§�Ä]�{Y�§YÌ�f�Ë¾

�Á���Â»M��{�Y��ºÆ�Ë³{ZÌ�É��|¿�Y{�½Y|¿��§,¾ËY�]ZÀ]v���Zf§�Ìt|·YÁË¾|·YÁ��]YÁ��{Â^Æ]�h�Z]Ë¾Ê»Ä]�,{Â�½M�ZÅ®¼¯Ê»�|À¯

¿�ZeÌZÅ�ZÉcZ¸°�»��iR»�Á�µZ §��Â��Ä]�Á�|ÀÀ¯�­�{��fÆ]�Y��{Ây�½Y|¿��§½M�ZÅÅZ¯�Y��½Z�¿Y|¿��§�Á�Ê»��¿Y{�Ä]�ÄmÂe�Z]��|Å{

]�Ä]�Z¸f^»�­{Â¯�®Ë��Y�É{�Â»���Y�³�¾Ì·ÁY�¾ËY�,Z»Ì�·Z §Ê�Ê¿Á�Ì]�cZ¸°�»�Á�É�Zf§��Ê^���ºWZ¸��Z]�Ä¯�d�Y�ÄmÂe��¬¿�Á

Ä¯�d�Y��^e�»Àf^»�½Z»�{Ê�|·YÁ�¶»Z e��]����Â»M��Á��Z]�­{Â¯É�Â�uÉY�]½M�ZÅ{Â]��iÂ»�½Z»�{�®Ë�dË{Á|v»�Ä¸¼m��Y��

�ÊÅ{�x�Za��{�É{�§�ÉZÅ�É�Ì³Â��½Z°»Y�Y�Ë��,{Â]��ÅÁ�a��Y�]Y�Ê��Y�³{Ây�Á�É�Ì´�Ìa�Ã�Á{�É�Y�³�]�¹|����Zu��ÅÁ�a�ÉZÅ

�Y�{Y�§Y�d��{Z¿�ÉZÅ�d�Y{�]�Z]�ZÅ����a�Ä]½M�ZÅ{ÂmÁ�d�Y�Äf�Y{aÌ{ZÆÀ�Ê»¤f»�{Â�ÌZÅ�ÊË���|À¿Z»Ë\�ÂÅÊ�Ä]�Y��½Z¯{Â¯

¤f»�½YÂÀ�Ì�´]���¿��{�µ�fÀ¯Ì{� ���ÅÁ�a��{�ÁÊ¿Z¯{Â¯�|ÀÀ¯Ê�ÂÅ���¿��Y�Ä¯�|ÀÀ¯�[Zzf¿Y� Y�Ê�Z]Ë|°Ë�´��|À�Z]�t���ºÅ

Àr¼ÅÌ¾aÌ{ZÆÀ�Ê»Y�mY�½Z»���{�½Y�´¿Z»�{�Ä]�{Â�É¿Z»�{�Ä»Z¿�]Ê���YÌÃÂZÅÉ�Z]É¿Z»�{Ê¿Z»�{�®�Á���ÁÊÂ³�Ä�«�ÁÊË¿Ì�

ZÆ�Á��Á�|ÀÀ¯�Ã{Z¨f�YÉv�ÌtY�]�Y��½MÉ«{�Á�¶»Z¯�c�Â��Ä]�½Y�{Z»ÌªZ¼¿�Â³�Z]Ë|À¿�µ�À»��{�ZeÌ���Â»M�Ã�Á{�|À¿YÂf]Ê�µZ^¿{�Y�

Z¼¿Ë|ÀÂ� »��¬§�Á¥¸¯��{��Â�u�½Z»��Ä]ÌÀÌ®ZÅÉ¿Z»�{Ê��|�Z^¿

�� %UHLWOLQJ�=LHJOHU
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µZ¸fyY�Ä]�Z¸f^»�­{Â¯�Á��{Z»�Ä�]Y�ZÅÉ�Zf§�É,�ÅÁ�a�Ä»ZÀ¸�§ZÅÉ{�]�Z¯ÉfyZÀ�¿YÁ�Ê,�����,������

f¼u�Ê�ZmZ«É,�z§�,�¥É,»�,�­�¹ÌY��ÌË,½Z���[�����z]�iY��ÊÀf^»�½Z»�{Ê|·YÁ�¶»Z e��]���­{Â¯3&,7c�ZÆ»��]���Z³�Z�É�Àe�ÁÌº

ÅÌ¿ZnÊ¿Z»�§Z¿�µZ¸fyY�Ä]�Z¸f^»�½Z¯{Â¯ÊÄ¸]Z¬»YÉ°��a�¹Â¸��Ä¸n»��Ê�Y�É�������,����

�Ì{Y��É,»Y�,�_ÌÀÊ�Ì�Y�É,»Z°�·��Âa�¤�Y�,�½Ê,��������|·YÁ�¶»Z e�Z]�½Y�{Z»��{�Z¿Á�¯�[Y���Y�Ä�]Y�����Á�­{Â¯�´�Zy�aÉ��{�½Z¯{Â¯

YË¹Z�¿�«ÌÄÀÅÁ�a�Ã{YÂ¿Zy��Ê�������,���������

¸�Ì,Ã{Y����s����ZÅ{�¯�Z¯�Ä�]Y����ÉY�mYÊË^��Ê�fyZÀ�ÊµZ¸fyY�Z]ZÅÉ|��ÉZÅ�Ã�Ze��ÉfyZÀ��¹Â¸�Ê��������������

À£Ê���,���¹�,Â·Ë¨Ê,»�¯�,�¹Ê,���s�������]���ÊiZeÌ�]��ÄmÂe��¬¿�µZ¸fyYÌ�·Z §Ê�ve�{�°¸¼���]��Ì¸Ê·ÁY�,½Y�Â»M��¿Y{Ì¾��¿Y�¨À¯

]Ì¾¸¸¼·YÊ|»Ë�Ë,d�Y|]Z�uÉ,]�e�¹Â¸�ÌfÊf»ÁZ¬»�{Z�f«Y�ÁÊ-�Z��,¶¼��Á�¹Y|«YÉ�

¼�Z«Ê,»Y�,�YÌ�É,Æ·Y�,�¹Ê,���������z]�iY���ÊÀf^»�½Z»�{Ê|·YÁ�¶»Z e��]�]��]�­{Â¯Ì�Z¼uË�´fÉ,�ºWZ¸���ÅZ¯�Á�½Y�{Z»�[Y���Y�ºWZ¸�

��YY|m�[Y�ÊËfyZÀ�¿YÁ��d»Z¸���{��ÅÁ�a�Ä»ZÀ¸�§��½Z�¿Y|¿��§��{Ê��������������

�¼«É³ÌÂÉ,�� �s����Z¬»� ��ËÄ�ÉZÅ{�¯�Z¯ÉY�mYÊË]� ÄmÂe��¬¿�µZ¸fyY� Ä]� Z¸f^»�½Z¯{Â¯��{Ì�·Z §Ê,¿YÂeZ¿Ê� �{Ë³{ZÌ�É�½Z¯{Â¯�Á

¿YÁ��d�Y|Æ]�µÂ�Y�Ä¸n»���ZnÀÆ]Ê��������,��������

Ã{Â¿WÊ,|yËÄn»Y����Ê,f»Y�¯��Z���¹Z¸£Ê,{ZÅÉ��������]Y����ÈZÅ{�¯�Z¯ÉY�mYÊË§���ÁÌd�§ZuÈ�Z¯É�½Y�Â»M��¿Y{�½|¿YÂy�{�°¸¼��Z]

�ZÀ�¿YÁ��Ä»ZÀ¸�§���ÂÅ�Á��Àm�,¾���¬¿��ÊfyZÀ�Ê�����,������
$NEDU]DGHK��$���+DVVDQ]DGHK��6�� ��������7KH�HIIHFWLYHQHVV�RI� WKH�FRPELQHG� WUDLQLQJ� RI� IDFH�WR�IDFH�YLUWXDO�SDUHQW�

FKLOG� LQWHUDFWLRQ� WKHUDS\� EDVHG� RQ� WKH� $\EHUJ� DSSURDFK� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� PRWKHU� DQG� FKLOG� ZLWK�
EHKDYLRUDO�GLVRUGHUV��$SSOLHG�3V\FKRORJLFDO�5HVHDUFK�4XDUWHUO\��������������

$NLQEDPL�/-��/LX�;��3DVWRU�31��5HXEHQ�&$����������$WWHQWLRQ�GHILFLW�K\SHUDFWLYLW\�GLVRUGHU�DPRQJ�FKLOGUHQ�DJHG��±
���\HDUV�LQ�WKH�8QLWHG�6WDWHV������±����� 1&+6�'DWD�%ULHI� ����±��

$O�6HKOL��6���+HORX��0���6XOWDQ��0����������7KH�(IILFDF\�RI�3DUHQW�&KLOG�,QWHUDFWLRQ�7KHUDS\��3&,7��LQ�&KLOGUHQ�ZLWK�
$WWHQWLRQ�3UREOHPV��+\SHUDFWLYLW\��DQG�,PSXOVLYLW\�LQ�'XEDL��&DVH�5HS�3V\FKLDWU\������������

$OL]DGHK�� +�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� QHXUR�FRJQLWLYH� H[HFXWLYH� IXQFWLRQV� DQG� GHYHORSPHQWDO� GLVRUGHUV��
&RJQLWLYH�VFLHQFH�QHZV���������������

$QGUHZV��.���'XQQ�� -��� 3ULPH��+���'XNX�� (���$WNLQVRQ�� /��� 7LZDUL�� $���*RQ]DOH]�� $�� ��������(IIHFWV� RI� KRXVHKROG�
FKDRV�DQG�SDUHQWDO�UHVSRQVLYHQHVV�RQ�FKLOG�H[HFXWLYH�IXQFWLRQV��D�QRYHO��PXOWL�PHWKRG�DSSURDFK��%0&�3V\FKRO��
������������

%HFN��'��0���6FKDHIHU��&���3DQJ��.���	 &DUOVRQ��6��0����������([HFXWLYH�IXQFWLRQ�LQ�SUHVFKRRO�FKLOGUHQ��7HVW±UHWHVW�
UHOLDELOLW\� -RXUQDO�RI�&RJQLWLRQ�DQG�'HYHORSPHQW�����������±����

%RULV��&���%HUQKDUGW��)���0LQ��/���HW�DO����������)URQWDO�/REH�)XQFWLRQV�LQ�&KLOGUHQ�ZLWK�1HZO\�'LDJQRVHG�7HPSRUDO�
/REH�(SLOHSV\��)XQFWLRQDO�0DJQHWLF�5HVRQDQFH�,PDJLQJ��3��������$PHULFDQ�$FDGHP\�RI�1HXURORJ\�����������
���

%UHLWOLQJ�=LHJOHU��&���7HJHOEHFNHUV�� -���)OHFKWQHU��+��+���	�.UDXHO��.�� ��������(FRQRPLFDO�$VVHVVPHQW�RI�:RUNLQJ�
0HPRU\� DQG� 5HVSRQVH� ,QKLELWLRQ� LQ $'+'� 8VLQJ� D� &RPELQHG Q�EDFN�1RJR� 3DUDGLJP�� $Q� (53�
6WXG\� )URQWLHUV�LQ�KXPDQ�QHXURVFLHQFH� ��������

dHWLQ��)��+���8oDU\ÕOPD]��+���8oDU��+��1���$UWDo��+���*�OHU��+��$���'XUDQ��6��$���.ÕOÕQo��.���	�7�UNR÷OX��6����������
5HJXODWRU\� 7� FHOOV� LQ� FKLOGUHQ� ZLWK� DWWHQWLRQ� GHILFLW� K\SHUDFWLYLW\� GLVRUGHU�� $� FDVH�FRQWURO� VWXG\� -RXUQDO� RI�
QHXURLPPXQRORJ\� ������������

'DXFRXUW�� 0��� 6FKDWVFKQHLGHU�� &��� &RQQRU�� &0��� $O� 2WDLED�� 6��� +DUW�� 6�� ������� ,QKLELWLRQ�� 8SGDWLQJ� :RUNLQJ�
0HPRU\��DQG�6KLIWLQJ�3UHGLFW�5HDGLQJ�'LVDELOLW\�6\PSWRPV�LQ�D�+\EULG�0RGHO��3URMHFW�.,'6��)URQW��3V\FKRO��
������

'X3DXO�� *�� -��� .HUQ�� /��� %HON�� *��� &XVWHU�� %��� 'DIIQHU��0��� +DWILHOG�� $��� 	� 3HHN�� '�� �������� )DFH�WR�)DFH�9HUVXV�
2QOLQH� %HKDYLRUDO� 3DUHQW� 7UDLQLQJ� IRU� <RXQJ� &KLOGUHQ� DW� 5LVN� IRU� $'+'�� 7UHDWPHQW� (QJDJHPHQW� DQG�
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2XWFRPHV� -RXUQDO�RI�FOLQLFDO�FKLOG�DQG�DGROHVFHQW�SV\FKRORJ\� �� WKH�RIILFLDO� MRXUQDO� IRU� WKH�6RFLHW\�RI�&OLQLFDO�
&KLOG�DQG�$GROHVFHQW�3V\FKRORJ\��$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��'LYLVLRQ���� ���VXS����6���±6����

(JJHU�� +��� $QJROG�� $�� �������� &RPPRQ� HPRWLRQDO� DQG� EHKDYLRUDO� GLVRUGHU� LQ� SUHVFKRRO� FKLOGUHQ�� &KLOG� 3V\FKRO�
3V\FKLDWU\��������������

)DZQV��7����������$WWHQWLRQ�'HILFLW�DQG�+\SHUDFWLYLW\�'LVRUGHU� 3ULPDU\�FDUH� ����������±����
*HUDUG�� $��� *LRLD�� '��� 3HWHU�� .��� ,VTXLWK� �� %��� .HQZRUWK\�� /��� 5LFKDUG�� 0�� �������� %DUWRQ�� 3URILOH� RI� (YHU\GD\�

([HFXWLYH� )XQFWLRQ� LQ� $FTXLUHG� DQG� 'HYHORSPHQWDO� 'LVRUGHU�� -RXUQDO� RI� &KLOG� 1HXURSV\FKRORJ\�� ������
KWWS���G[�GRL�RUJ���������FKLQ�������������

*KDQLOX��0�5���6KDULIL��0���.DUPL��+����������,QYHVWLJDWLQJ�WKH�LPSDFW�RI�DWWHQWLRQ�GHILFLW�GLVRUGHU��K\SHUDFWLYLW\��RQ�
VWXGHQWV
� DFDGHPLF� SHUIRUPDQFH�� WKH� ILUVW� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� PDQDJHPHQW�� DFFRXQWLQJ�� HGXFDWLRQDO�
VFLHQFHV�DQG�UHVLVWDQFH�HFRQRPLFV��$FWLRQ�DQG�DFWLRQ��6DUL�

*KDVHPL�� $��� $PLUL�� 0��� (ODKL�� 7�� �������� 7KH� HIIHFWLYHQHVV� RI� WUHDWPHQW� EDVHG� RQ� SDUHQW�FKLOG� LQWHUDFWLRQ� RQ�
RYHUSURWHFWLYHQHVV�� DQ[LHW\� V\PSWRPV� RI� PRWKHUV� DQG� UHGXFWLRQ� RI� VHSDUDWLRQ� DQ[LHW\� V\PSWRPV� LQ� WKHLU�
FKLOGUHQ��4XDUWHUO\�MRXUQDO�RI�UHVHDUFK�LQ�SV\FKRORJLFDO�KHDOWK���������������

*UDQGGDXJKWHU�� .�� 6DUDPL�� *�5�� .DUDPDWL�� +�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� H[HFXWLYH� IXQFWLRQV� DQG� ZRUNLQJ�
PHPRU\� FDSDFLW\� ZLWK� VWXGHQWV
� UHDGLQJ� SHUIRUPDQFH�� WKH� UROH� RI� DJH�� JHQGHU� DQG� LQWHOOLJHQFH�� &RJQLWLYH�
3V\FKRORJ\�4XDUWHUO\��������������

+RVRJDQH��1���.RGDLUD��0���.LKDUD��1� HW�DO� ��������3DUHQW±&KLOG�,QWHUDFWLRQ�7KHUDS\��3&,7��IRU�\RXQJ�FKLOGUHQ�ZLWK�
$WWHQWLRQ�'HILFLW�+\SHUDFWLYLW\�'LVRUGHU��$'+'��LQ�-DSDQ� $QQ�*HQ�3V\FKLDWU\ ��� ��������������

/DPEHUW��(���:DKOHU��5���$QGUDGH��$�� %LFNPDQ��/����������/RRNLQJ�IRU�WKH�GLVRUGHU�LQ�FRQGXFW�GLVRUGHU��-�$EQRUP�
3V\FKRO����������±����

0H\QHQ��0���&RORQQHVL��&���$EUDKDPVH��0���+HLQ��,���6WDPV��*���/LQGDXHU��5����������$�&RKRUW�6WXG\�RQ�WKH�(IIHFW�RI�
3DUHQWDO�0LQG�0LQGHGQHVV�LQ�3DUHQW�&KLOG�,QWHUDFWLRQ�7KHUDS\��,QW�-�(QYLURQ�5HV�3XEOLF�+HDOWK���������������

0LNDPL�� $��� /HUQHU�� 0�� �������� 3DUHQWDO� ,QIOXHQFH� RQ� &KLOGUHQ� ZLWK� $WWHQWLRQ�'HILFLW�+\SHUDFWLYLW\� 'LVRUGHU�� ,,��
5HVXOWV�RI�D�3LORW� ,QWHUYHQWLRQ�7UDLQLQJ�3DUHQWV�DV�)ULHQGVKLS�&RDFKHV�IRU�&KLOGUHQ��-�$EQRUP�&KLOG�3V\FKRO��
����������±����

4DPXUL�*LYL��+����������&RPSDULVRQ�RI�H[HFXWLYH�IXQFWLRQV�LQ�FKLOGUHQ�ZLWK�DWWHQWLRQ�GHILFLW�K\SHUDFWLYLW\�GLVRUGHU��
OHDUQLQJ�GLVDELOLW\�DQG�QRUPDO�FKLOGUHQ��-RXUQDO�RI�3ULQFLSOHV�RI�0HQWDO�+HDOWK�����������������

5DKPDWL�4DMDUL��)���)DNKUL��0.��0LU]DLDQ��%����������7KH�HIIHFWLYHQHVV�RI�SDUHQW�FKLOG�LQWHUDFWLRQ�WKHUDS\��3&,7��RQ�
DGDSWDWLRQ�VNLOOV�DQG�HPRWLRQDO�UHJXODWLRQ�RI�FKLOGUHQ�ZLWK�RSSRVLWLRQDO�GHILDQW�GLVRUGHU��5D]L�-RXUQDO�RI�0HGLFDO�
6FLHQFHV�������� ���

5RELQVRQ�� 7��� 7ULSS�� *�� �������� 1HXURSV\FKRORJLFDO� IXQFWLRQLQJ� LQ� FKLOGUHQ� ZLWK� $'+'�� 6\PSWRP� SHUVLVWHQFH� LV�
OLQNHG� WR� SRRUHU� SHUIRUPDQFH� RQ� PHDVXUHV� RI� H[HFXWLYH� DQG� QRQH[HFXWLYH� IXQFWLRQ�� -DSDQHVH� 3V\FKRORJLFDO�
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VRFLHW\� LQ� WKH� IRUPDWLRQ� RI� LGHQWLW\� FULVLV� LQ� FKLOGUHQ� DFFRUGLQJ� WR� ,VODP� DQG� (ULN� (ULNVRQ�� 7KH� ILUVW� QDWLRQDO�
FRQIHUHQFH�RQ�WKH�LGHQWLW\�RI�,UDQLDQ�,VODPLF�FKLOGUHQ�LQ�SUHVFKRRO��<D]G��>3HUVLDQ@

$OOSRUW��*�:��	�5RVV��-��0����������3HUVRQDO�UHOLJLRXV�RULDQWDLWLRQ�DQG�SUHMXGLFH��-RXUQDO�RI�SHUVRQDOLW\�DQG�6RFLDO�
3V\FKRORJ\�������������

$]LQ�� $��� 	�0RVDYL�� 6��0�� �������� 6WXG\LQJ� WKH� UROH� RI� VFKRRO� IDFWRUV� RQ� 6RFLDO� DGMXVWPHQW� RI� 6WXGHQWV� LQ� +LJK�
6FKRRO���)HUH\GRXQVKDKU���$SSOLHG�6RFLRORJ\� ����������±���� >3HUVLDQ@

%DGUL� *DUJDUL�� 5�� �������� ,PSDFW� RI� 5HOLJLRXV� 2ULHQWDWLRQV� DQG� 5HOLJLRXV� &RSLQJ� RQ� $GGLFWLRQ�
9XOQHUDELOLW\�DPRQJ�6WXGHQWV�RI�7DEUL]�8QLYHUVLW\��&XOWXUH�RI�VWUDWHJ\������������������>3HUVLDQ@

%DKDUL� 2GOR�� %��� (GULVL� )��� 6DLQ��0�+��� 	�0RUDGL�� +�� �������� &RPPLWPHQW� WR� WKH� 7HDFKLQJV� RI� ,VODP�� 5HOLJLRXV�
2ULHQWDWLRQ�� DQG� 3V\FKRORJLFDO� &DSLWDO� DFURVV� IHPDOH� DQG� PDOH� 6WXGHQWV�� $� &RPSDUDWLYH� 6WXG\�� -RXUQDO� RI�
VFKRRO�3V\FKRORJ\�DQG�LQVWLWXWLRQV��������������

%D\DQL��$��$���*RRGDU]L��+���%D\DQL��$���	�.RXFKDNL��$��0����������,QYHVWLJDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�UHOLJLRXV�
RULHQWDWLRQ�DQG�DQ[LHW\�DQG�GHSUHVVLRQ�LQ�VWXGHQWV��3ULQFLSOHV�RI�0HQWDO�+HDOWK������������������>3HUVLDQ@

%HK]DGSRXU�� 6���0RWDKDUL�� =�� 6���	�6RKUDEL�� )�� �������� 3UHGLFWLQJ� DFKLHYHPHQW�PRWLYDWLRQ� EDVHG� RQ� SV\FKRORJLFDO�
WRXJKQHVV DQG�VRFLDO�VXSSRUW�LQ�IHPDOH�VWXGHQWV��(GXFDWLRQDO�3V\FKRORJ\�������������±�����>3HUVLDQ@

%HNNHUV��5����������7KH�VRFLDO�GHVLUDELOLW\�RI�VRFLDO�RULHQWDWLRQ��$PHULFDQ�3V\FKRORJ\� ������������������
%XVV�� $�� +��� 	� 3ORPLQ�� 5�� �������� 7HPSHUDPHQW�� (DUO\� 'HYHORSLQJ� 3HUVRQDOLW\� 7UDLWV�� +LOOVGDOH�� 0,�� /DZUHQFH�

(DUOEDXP��
&DUOR�� *��� 	� 5DQGDOO�� %�� $�� �������� 7K� H� GHYHORSPHQW� RI� D� PHDVXUH� RI� SURVRFLDO� EHKDYLRUV� IRU� ODWH� DGROHVFHQWV��

-RXUQDO�RI�<RXWK�DQG�$GROHVFHQFH������������
&DUOR��*���+DXVPDQQ��$���&KULVWLDQVHQ�� 6���	�5DQGDOO��%��$�� ��������6RFLRFRJQLWLYH�DQG�%HKDYLRUDO�&RUUHODWHV�RI�D�

0HDVXUH�RI�3URVRFLDO�7HQGHQFLHV�IRU�$GROHVFHQWV��7KH�MRXUQDO�HDUO\�$GROHVFHQWV������������������
&KDERNL��6���%HOLDG��0���.DNDYDQG��$���7DMUL��%���	�=DP��)����������7KH�0HGLDWLQJ�5ROH�RI�$WWDFKPHQW�6W\OHV�LQ�WKH�

5HODWLRQVKLS�EHWZHHQ�0HQWDO�+HDOWK�DQG�,QWHUQHW�$GGLFWLRQ�LQ�$GROHVFHQWV��$UPDJKDQH�GDQHVK������������������
>3HUVLDQ@

&KDERNL��6���%HO\DG��0���.DNDYDQG��$���7DMUL��%���	�=DP��)����������'HYHORSLQJ�D�VWUXFWXUDO�PRGHO�RI�WKH�UHODWLRQVKLS�
EHWZHHQ�VHQVDWLRQ�VHHNLQJ�DQG�DGROHVFHQW�LQWHUQHW�DGGLFWLRQ��WKH�PHGLDWLQJ�UROH�RI�VHOI�HPSRZHUPHQW��6KHQDNKW�
-RXUQDO�RI�3V\FKRORJ\�DQG�3V\FKLDWU\��������������

'DGHVWDQ�� 3���$VJDUL�� $��� 5DKLP]DGHK�� 6��� 	�%D\DW��0�� �������� (PRWLRQDO� 6RFLDO� 6NLOOV� RI� 3UHVFKRRO� &KLOGUHQ�� $�
'HPRJUDSKLF�&RPSDULVRQ��(GXFDWLRQDO�3V\FKRORJ\��������±��� >3HUVLDQ@

'LHQHU��(���/XFDV��5�(���	�2LVKL��6����������6XEMHFWLYH�:HOO�EHLQJ��+DQGERRN�RI�SRVLWLYH�SV\FKRORJ\��,Q�5�&��6Q\GHU���
6�-��/RSH]��(GV����2[IRUG�8QLYHUVLW\�3UHVV��$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ�,Q�

)LGD�� 5��� 3DFLHOOR��0��� %DUEDUDQHOOL�� &��� 7UDPRQWDQR�� &��� 	� )RQWDLQH�� 5�� *�� �������� 7KH� UROH� RI� LUULWDELOLW\� LQ� WKH�
UHODWLRQ�EHWZHHQ�MRE�VWUHVVRUV��HPRWLRQDO�UHDFWLYLW\��DQG�FRXQWHUSURGXFWLYH�ZRUN�EHKDYLRXU��(XU�-�:RUN�2UJDQ�
3V\FKRO���������������

)ORULDQ��9���0LNXOLQFHU��0���	�7DXEPDQ��2����������'RHV�+DUGLQHVV�&RQWULEXWH�WR�0HQWDO�+HDOWK�'XULQJ�D�6WUHVVIXO�
5HDO�/LIH�6LWXDWLRQ"�7KH�5ROHV�RI�$SSUDLVDO�DQG�&RSLQJ��-�3HUV�6RF�3V\FKRO� ����������������
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)RONPDQ��6���	�0RVNRZLW]��-��7����������3RVLWLYH�DIIHFW�DQG�WKH�RWKHU�VLGH�RI�FRSLQJ��$PHULFDQ�3V\FKRORJLVW����������
����

*DUDYDQG�� +�� �������� 7KH� 5ROH� RI� ,QWHUQDO� DQG� ([WHUQDO� 5HOLJLRXV� 2ULHQWDWLRQV� RQ� WKH� *RDOV� DQG� $VSLUDWLRQV� RI�
6WXGHQWV
�/LYHV��&DVH�VWXG\�RI�6WXGHQWV�LQ�$OODPHK�7DEDWDEDL�8QLYHUVLW\���4DLLH����������������

*KDVDELDQ�� 5��� &KDPDQL�� 6��� 	� 6HUDM]DGHK�� 6�� +�� �������� ,QYHVWLJDWLQJ� WKH� 5HODWLRQVKLS� EHWZHHQ� 5HOLJLRVLW\� DQG�
6RFLDO�$OLHQDWLRQ��&DVH�6WXG\��6WXGHQWV�RI�7DUELDW�0RGDUHV�8QLYHUVLW\���6RFLR�&XOWXUDO�6WUDWHJ����������������
>3HUVLDQ@

*KRUEDQLDQ��(���0RKDPPDGORX��+���.KDQEDQL��0���	�<RXVHIL�.LD��0����������3UHGLFWLQJ�VRFLDO�DGMXVWPHQW�DQG�VRFLDO�
GHVLUDELOLW\�EDVHG�RQ�DWWDFKPHQW�VW\OHV�DPRQJ�IHPDOH�������\HDU�ROG�HOHPHQWDU\�VWXGHQWV�LQ�7HKUDQ��.QRZOHGJH�
	�5HVHDUFK�LQ�$SSOLHG�3V\FKRORJ\���������������� >3HUVLDQ@

*KRUEDQLDQ��(���0RKDPPGOR��+���.KDQEDQL��0���	�<RXVHIL�NLD��0����������3UHGLFWLQJ�6RFLDO�$GMXVWPHQW�
DQG� 6RFLDO� 'HVLUDELOLW\� %DVHG� RQ� $WWDFKPHQW� 6W\OHV� DPRQJ� )HPDOH� ������ \HDU�ROG� (OHPHQWDU\�
6WXGHQWV�LQ�7HKUDQ��.QRZOHGJH�	�5HVHDUFK�LQ�$SSOLHG�3V\FKRORJ\�����������������>3HUVLDQ@

+DELEL��+���$KPDGL��6���	�=DKUDNDU��.����������7KH�(IIHFWLYHQHVV�RI�$FFHSWDQFH�DQG�&RPPLWPHQW�7UDLQLQJ��$&7��
RQ� 3DUHQW�&KLOG� 5HODWLRQVKLSV� DQG� 3V\FKRORJLFDO� +DUGLQHVV� LQ� 0DOH� $GROHVFHQWV�� (GXFDWLRQDO� 3V\FKRORJ\�
��������������� >3HUVLDQ@

+DFNQH\�� &�� +��� 	� 6DQGHUV�� *�� 6�� �������� 5HOLJLRVLW\� DQG�0HQWDO� +HDOWK�� $�0HWD±$QDO\VLV� RI� 5HFHQW�
6WXGLHV��-RXUQDO�IRU�WKH�6FLHQWLILF�6WXG\�RI�5HOLJLRQ���������������

+DGLDQIDUG��+����������0HQWDO�VHQVH�RI�ZHOO�EHLQJ�DQG�UHOLJLRXV�DFWLYLWLHV�LQ�D�JURXS�RI�0XVOLPV��,UDQLDQ�-RXUQDO�RI�
3V\FKLDWU\�DQG�&OLQLFDO�3V\FKRORJ\������������������>3HUVLDQ@

-DQER]RUJL��0����������5HOLJLRXV�RULHQWDWLRQ�DQG�PHQWDO�KHDOWK��5HV�0HG������������������>3HUVLDQ@
.DMEDI��0��%���6DMMDGLDQ��,���	�1RXUL��$����������,QYHVWLJDWLQJ�WKH�IDFWRU�VWUXFWXUH��YDOLGLW\�DQG�YDOLGLW\�RI�WKH�VFDOH�RI�

GHVLUDEOH�VRFLDO�WHQGHQFLHV�DPRQJ�VWXGHQWV��$SSOLHG�6RFLRORJ\� ������������� >3HUVLDQ@
.HUPDQL�0DPD]DQGL��=���	�'DQHVK�� ,�� �������� 7KH (IIHFW� RI�5HOLJLRXV�$WWLWXGH� DQG�6HQVDWLRQ�6HHNLQJ�RQ�0DULWDO�

$GMXVWPHQW�RI�3DNGDVKW�7HDFKHUV��3V\FKRORJLFDO�6WXGLHV�����������������>3HUVLDQ@
.H\HV��&��/��0����������6RFLDO�ZHOO�± EHLQJ��VRFLDO�SV\FKRORJ\�TXDUWHUO\��-RXUQDO�RI�6RFLRORJ\��������������
.KRGDSDQDKL�� 0�� .��� 	� .KDNVDU� %HOGDML�� 0�� $�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� UHOLJLRXV� RULHQWDWLRQ� DQG�

SV\FKRORJLFDO�DGMXVWPHQW�LQ�VWXGHQWV��3V\FKRORJ\���������������� >3HUVLDQ@
.OLQH��5��%����������3ULQFLSOHV�DQG�SUDFWLFH�RI�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��1HZ�<RUN��*XLOIRUG�3UHVV�
.REDVD�� 6�&�� �������� +DUGLQHVV� DQG� KHDOWK�� $� SURVSHFWLYH� VWXG\�� -RXUQDO� RI� SHUVRQDOLW\� DQG� VRFLDO� SV\FKRORJ\��

�����������
/DQJ��$���*RXOHW��&����������/DQJ�DQG�JRXOHW�KDUGLQHVV�VFDOH��'HYHORSPHQW�DQG�WHVWLQJ�RQ�EUHDYHG�SDUHQWV�IROORZLQJ�

WKH�GHDWK�RI�WKHLU�IHWXV��LQIDQW��'HDWK�6WXGLHV��������������
/DQJHODDQ� 6�� %DNNHU� $� %�� 9DQ 'RRUQHQ� /� -�� 	 6FKDXIHOL� :� %� ������� %XUQRXW DQG ZRUN

HQJDJHPHQW� 'R LQGLYLGXDO GLIIHUHQFHV PDNH D GLIIHUHQFH" 3HUVRQDOLW\ DQG LQGLYLGXDO GLIIHUHQFHV�
������ 33 ��������

/RWIL��5���$VJDUL��$���	�6H\HG�+RVVHLQL��)����������3UHGLFWLRQ�RI�VRFLDO�GHVLUDELOLW\�EDVHG�RQ�VRFLDO�KHDOWK��
UHVLOLHQFH�DQG�HPRWLRQDO�HPSDWK\�RI�JLUOV��3D\DP�1RRU�8QLYHUVLW\��%LUMDQG�EUDQFK��>3HUVLDQ@

0DKPRXGQHMDG�� -�� ��������7KH� UHODWLRQVKLS�EHWZHHQ�VRFLDO�GHVLUDELOLW\��SV\FKRORJLFDO� WRXJKQHVV��PHQWDO�KHDOWK�DQG�
DFDGHPLF�SHUIRUPDQFH� LQ� VWXGHQWV��7KH��WK &RQJUHVV�RI� WKH� ,UDQLDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��&RQWHPSRUDU\�
3V\FKRORJ\��6SHFLDO�,VVXH�����������������

0DWKLV��0���/HFFL��/����������+DUGLQHVV�DQG�FROOHJH�DGMXVWPHQW��,GHQWLI\LQJ�VWXGHQWV�LQ�QHHG�RI�VHUYLFHV��-RXUQDO�RI�
&ROOHJH�6WXGHQW�'HYHORSPHQW� ���������������

0F&XOORXJK��0�(�� 	�:LOORXJKE\�� %�/�� �������� 5HOLJLRQ�� VHOI�UHJXODWLRQ�� DQG� VHOIFRQWURO�� $VVRFLDWLRQV��
H[SODQDWLRQV��DQG�LPSOLFDWLRQV��3V\FKRORJLFDO�EXOOHWLQ��������� �������

0HVPHU�0DJQXV�-��9LVZHVYDUDQ�&��'HVKSDQGH�6�� -RVHSK 	�-RVHSK�� -�� ��������6RFLDO�GHVLUDELOLW\�� WKH� UROH�RI�RYHU�
FODLPLQJ��VHOIHVWHHP��DQG�HPRWLRQDO�LQWHOOLJHQFH��3V\FKRORJ\�6FLHQFH�����������������

0RQWD]HUL��+���+DELE]DGHK��$���	�-DGLGL��+����������7KH�HIIHFW�RI�VRFLDO�GHVLUDELOLW\�RQ�DFDGHPLF�GLIILFXOW\�LQ�VHFRQG�
\HDU� KLJK� VFKRRO� VWXGHQWV� LQ� 4RP�� ,Q�� 7KH� ILUVW� VFLHQWLILF�UHVHDUFK� FRQIHUHQFH� RI� HGXFDWLRQDO� VFLHQFHV� DQG�
SV\FKRORJ\�RI�VRFLDO�DQG�FXOWXUDO�KDUPV�LQ�,UDQ��7HKUDQ��6RURXVK�+LNPDW�0RUWD]DYL�&HQWHU�IRU�,VODPLF�6WXGLHV�
DQG�5HVHDUFK� >3HUVLDQ@

0RWKLHVHQ�� .�� 6��� 	� 7DPEV�� N�� �������� 7KH� ($6� 7HPSHUDPHQW� 4XHVWLRQQDLUH±)DFWRU� 6WUXFWXUH�� $JH�
7UHQGV�5HOLDELOLW\��DQG�6WDELOLW\�LQ�D�1RUZHJLDQ�6DPSOH��-RXUQDO�RI�&KLOG�����������������
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1LNQDP��0�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� FRSLQJ� VWUDWHJLHV�ZLWK� MRE� EXUQRXW� DQG� VRFLDO� DFFHSWDQFH�
DPRQJ� WKH� HPSOR\HHV� RI� $]DG� 8QLYHUVLW\� RI� 5RXGKHQ�� (GXFDWLRQ�� &RXQVHOLQJ� DQG� 3V\FKRWKHUDS\�
�([FHOOHQFH�RI�&RXQVHOLQJ�DQG�3V\FKRWKHUDS\�����������������>3HUVLDQ@

3HWHUVRQ��&�+���&DVLOODV��$���	�5REELQV��6�%�� ��������7KH� VWXGHQW� UHDGLQHVV� LQYHQWRU\� DQG� WKH�ELJ� ILYH�� H[DPLQLQJ�
VRFLDO�GHVLUDELOLW\�DQG�FROOHJH�DFDGHPLF�SHUIRUPDQFH��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV� ����������������

5RVKDQ��5���	�6KDNUL��5����������,QYHVWLJDWLQJ�WKH�YDOLGDWLRQ�RI�WKH�3V\FKRORJLFDO�+DUGLQHVV�6FDOH�DQG�H[DPLQLQJ�LWV�
UHODWLRQVKLS�ZLWK�SHUVRQDOLW\�W\SH�D��&OLQLFDO�3V\FKRORJ\�	�3HUVRQDOLW\�������������� >3HUVLDQ@

6DZDW]N\��5���5DWQHU��3��$���	�&KLX� /�� ��������$�PHWD�DQDO\VLV�RI� UHODWLRQVKLS�EHWZHHQ�VSLULWXDOLW\�DQG�TXDOLW\�RI�
OLIH��6RFLDO�,QGLFDWRUV�5HVHDUFK��������������

6FKURHGHU��&���	�*RUGRQ��%����������$VVHVVLQJ�DQG�7UHDWLQJ�&KLOGKRRG�3UREOHPV��$�*XLGH�IRU�&OLQLFDO�3V\FKRORJLVWV�
DQG�3V\FKLDWULVWV���UG HG��)LUR]EDNKW�0��HGLWRU��7HKUDQ��GDQMHK� >3HUVLDQ@

6HSHKULQDVDE�� =��� %DVKDUSRRU�� 6��� $JKDMDQL�� 6��� 	�+DMORR�� 1�� �������� 7KH� UROH� RI� LPSXOVH� FRQWURO�� LUULWDELOLW\� DQG�
DWWDFKPHQW�VW\OH�RI�PRWKHUV�LQ�SUHGLFWLQJ�WKH�V\PSWRPV�RI�DWWHQWLRQ�GHILFLW���K\SHUDFWLYLW\�GLVRUGHU�LQ�FKLOGUHQ��
-RXUQDO�RI�3V\FKRORJ\������������������>3HUVLDQ@

6KH\EDQL�� +��� 0LNDHLOL�� 1��� 	� 1DULPDQL�� 0�� �������� 7KH� (IILFDF\� RI� (PRWLRQ� 5HJXODWLRQ� 7UDLQLQJ� RQ�
6WUHVV�� $Q[LHW\�� 'HSUHVVLRQ� DQG� ,UULWDELOLW\� RI� WKH� 6WXGHQWV� :LWK� 'LVUXSWLYH� 0RRG� '\VUHJXODWLRQ�
'LVRUGHU��,-31���������������>3HUVLDQ@

7KRUHVHQ��&�(���+DUULV��$�+���	�2PDQ��'����������6SLULWXDOLW\��UHOLJLRQ�DQG�+HDOWK��(YLGHQFH��,VVXHV��DQG�&RQFHUQV��
1HZ�<RUN�DQG�/RQGRQ��7KH�*XLOIRUG�3UHVV�

7RUN� %DUDKRXL�� <��� $UDE�� $��� 1LNPHQHVK� =�� �������� 7KH� 5ROH� RI� WKH� 0RUDO� ,QWHOOLJHQFH� LQ� 3UHGLFWLQJ� 5HOLJLRXV�
RULHQWDWLRQ�DPRQJ�VWXGHQWV�DW�8QLYHUVLW\�RI�6LVWDQ�DQG�%DOXFKHVWDQ��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\�6WXGLHV��
��������������>3HUVLDQ@

9DQZDJQHU��.����������$WWDFKPHQW�WKHRU\��$YDLODEOH�RQOLQH�DW��KWWS���ZZZ�SV\FKRORJ\$ERXW�FRP�
=XFNHUPDQ��0�� �������� ,WHP� UHYLVLRQ� LQ� WKH�6HQVDWLRQ�VHHNLQJ� VFDOH�� -RXUQDO�RI�SHUVRQDOLW\�DQG�GLIIHUHQFHV���������

��������
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&DVVHSS�%RUJHV��9����������6KRXOG�,�6WD\�RU�6KRXOG�,�*R"�5HODWLRQVKLS�6DWLVIDFWLRQ��/RYH��/RYH�6W\OHV�DQG�5HOLJLRQ�
&RPSDWLELOLW\�3UHGLFWLQJ�WKH�)DWH�RI�5HODWLRQVKLSV��6H[XDOLW\�	�&XOWXUH�������

&OHPHQWH��0���*DQGR\ဨ&UHJR��0���%XJDOORဨ&DUUHUD��&���5HLJဨ%RWHOOD��$���	�*RPH]ဨ&DQWRUQD��&�� ��������7\SHV� RI�
ORYH�DV�D�IXQFWLRQ�RI�VDWLVIDFWLRQ�DQG�DJH��3V\&K�MRXUQDO����������������

'HKJKDQ�� )�� ��������&RPSDULVRQ� RI� PDULWDO� FRQIOLFWV� RI� ZRPHQ� VHHNLQJ� GLYRUFH� ZLWK� ZRPHQ� UHIHUULQJ� WR� PDULWDO�
FRXQVHOLQJ�>0DVWHU�7KHVLV�LQ�&RXQVHOLQJ@��7HKUDQ��7DUELDW�0RDOOHP�8QLYHUVLW\��>LQ�3HUVLDQ@

(UXV�� 6��0��� 	� 'HQL]��0�� (�� �������� 7KH� PHGLDWLQJ� UROH� RI� HPRWLRQDO� LQWHOOLJHQFH� DQG� PDULWDO� DGMXVWPHQW� LQ� WKH�
UHODWLRQVKLS� EHWZHHQ� PLQGIXOQHVV� LQ� PDUULDJH� DQG� VXEMHFWLYH� ZHOO�EHLQJ�� 3HJHP� (÷LWLP� YH� g÷UHWLP� 'HUJLVL��
���������������

(YDQV��7��5���+XJKHV��'�� -���	�6WHSWRH�:DUUHQ��*�� ��������$�FRQFHSWXDO� UHSOLFDWLRQ�RI� HPRWLRQDO� LQWHOOLJHQFH� DV� D�
VHFRQG�VWUDWXP�IDFWRU�RI�LQWHOOLJHQFH��(PRWLRQ�������������

*KDKDUL� 6H\HG�0DKDOOD�� )�� ������� ,QYHVWLJDWLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� ORYHPDNLQJ� VW\OH�� HPRWLRQDO� LQWHOOLJHQFH�
DQG� WKH� TXDOLW\� RI� FRXSOHV
� UHODWLRQVKLSV� LQ�PDUULHG� VWXGHQWV� RI� 6DUL�$]DG�8QLYHUVLW\� &RQIHUHQFH� RQ�PRGHUQ�
UHVHDUFK�LQ�,UDQ�DQG�WKH�ZRUOG�LQ�PDQDJHPHQW��HFRQRPLFV��DFFRXQWLQJ�DQG�KXPDQLWLHV�

*KRUEDQL��1���&XQQLQJKDP��&�� -�� /���	�:DWVRQ�� 3� -�� ��������&RPSDUDWLYH� DQDO\VLV� RI� LQWHJUDWLYH� VHOI�NQRZOHGJH��
PLQGIXOQHVV�� DQG� SULYDWH� VHOI�FRQVFLRXVQHVV� LQ� SUHGLFWLQJ� UHVSRQVHV� WR� VWUHVV� LQ� ,UDQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
3V\FKRORJ\��������������

*KRUEDQL��1���:DWVRQ��3��-���	�+DUJLV��0��%����������,QWHJUDWLYH�6HOI�.QRZOHGJH�6FDOH��&RUUHODWLRQV�DQG�LQFUHPHQWDO�
YDOLGLW\�RI�D�FURVV�FXOWXUDO�PHDVXUH�GHYHORSHG�LQ�,UDQ�DQG�WKH�8QLWHG�6WDWHV��7KH�-RXUQDO�RI�3V\FKRORJ\����������
��������

*KRUEDQL��1���:DWVRQ��3��-���)D\\D]��)���	�&KHQ��=����������,QWHJUDWLYH�VHOI�NQRZOHGJH�DQG�PDULWDO�VDWLVIDFWLRQ��7KH�
-RXUQDO�RI�3V\FKRORJ\���������������

*RRGDU]L��0�� ��������3UHGLFWLQJ� WKH�SUREDELOLW\�RI�EUHDFK�RI�FRQWUDFW� LQ�PDULWDO� UHODWLRQVKLSV�EDVHG�RQ� WKH� OHYHO�RI�
GLIIHUHQWLDWLRQ��IDPLO\�IXQFWLRQLQJ�DQG�PDULWDO�ERUHGRP��&RQVXOWLQJ�5HVHDUFK�������������������>LQ�3HUVLDQ@

+DMLDQ��0���	�1DHLQLDQ��0��5����������3UHGLFWLQJ�WKH�VLJQV�RI�VH[XDO�GHVLUH�DURXVDO�LQ�ZRPHQ�ZLWK�WKHLU�DWWDFKPHQW�
DQG�GLIIHUHQWLDWLRQ�VW\OHV�PHGLDWHG�E\�PDULWDO�FRQIOLFWV��-RXUQDO�RI�&OLQLFDO�3V\FKRORJ\���������������

+DMQDO��-����������(XURSHDQ�PDUULDJH�SDWWHUQV�LQ�SHUVSHFWLYH��5RXWOHGJH����������
+HID]L�7RUTDEHK�0��)LURR]DEDGL�$� +DJKVKHQDV�+��,QYHVWLJDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FRPSRQHQWV�RI�ORYH�DQG�

PDULWDO�VDWLVIDFWLRQ� -RXUQDO�RI�0D]DQGDUDQ�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��8QLYHUVLW\�/HWWHU�� ����� ���������
������� >LQ�3HUVLDQ@

+RJDQ��-��1�� *RUGRQ�&��/���������³6L[�RI�2QH��+DOI�D�'R]HQ�RI�$QRWKHU´�RU�'R�0LQGIXOQHVV�DQG�*UDWLWXGH�(DFK�
$GG�8QLTXH�9DOXH�WR�5HODWLRQVKLS�)XQFWLRQLQJ"��&RQWHPSRUDU\�)DPLO\�7KHUDS\� ���� ���±����

+RVVHLQL�� $��� 5DVRXOL��0��� 'DYDUQL\D�� 5��� 	� %DEDHLJDUPNKDQL��0�� �������� 7KH� HIIHFW� RI� JURXS� WUDLQLQJ� EDVHG� RQ�
SUDFWLFDO� DSSOLFDWLRQ� RI� LQWLPDWH� UHODWLRQVKLS� VNLOOV� SURJUDP� RQ� PDULWDO� UHODWLRQVKLSV� TXDOLW\�� -RUQDO� RI� ,ODP�
8QLYHUVLW\�RI�0HGLFDO�6FLHQQFHV� �����

-DYLG�� 1�� ������� $EVWUDFW� $QWKURSRORJ\� DQG� 6HOI�.QRZOHGJH�� 6HFUHWV� DQG� 1HHGV� RI� 0DQ�� 7HKUDQ�� .DGLYDU� >LQ�
3HUVLDQ@

.D]HPLDQ� 0RJKDGDP�� .��� 0HKUDEL]DGHK� $UWPDQ�� 0��� .LDPDQHVK�� $�� DQG� +RVVHLQLDQ�� 6�� �������� 7KH� FDXVDO�
UHODWLRQVKLS� RI� GLIIHUHQWLDWLRQ��PHDQLQJIXOQHVV� RI� OLIH� DQG� IRUJLYHQHVV� ZLWK�PDULWDO� GLVVDWLVIDFWLRQ� WKURXJK� WKH�
PHGLDWLRQ�RI�PDULWDO� FRQIOLFW� DQG�PDULWDO� VDWLVIDFWLRQ��3V\FKRORJLFDO�0HWKRGV�DQG�0RGHOV� ��������������� >LQ�
3HUVLDQ@

.D]HPLDQ��6����������(YDOXDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�VHOI�GLIIHUHQWLDWLRQ�WUDLQLQJ�RQ�UHGXFLQJ�WKH�DQ[LHW\�RI�FKLOGUHQ�
RI�GLYRUFHG�IDPLOLHV��>0DVWHU�7KHVLV@��7HKUDQ��$OODPHK�7DEDWDEDL�8QLYHUVLW\��>LQ�3HUVLDQ@

.D]HPLDQ�� 6�� DQG� ,VPDLOL�� 0�� �������� ,QYHVWLJDWLQJ� WKH� HIIHFWLYHQHVV� RI� VHOI�GLIIHUHQWLDWLRQ� WUDLQLQJ� RQ� UHGXFLQJ�
DQ[LHW\�LQ�FKLOGUHQ�RI�GLYRUFHG�IDPLOLHV��5HVHDUFK�LQ�3V\FKRORJLFDO�+HDOWK������������� � >LQ�3HUVLDQ@

.KD]DHL�� 0�� �������� ,QYHVWLJDWLQJ� WKH� 5HODWLRQVKLS� EHWZHHQ� &RPPXQLFDWLRQ� 3DWWHUQV� DQG� 0DULWDO� &RQIOLFW� RI�
8QLYHUVLW\�RI�7HKUDQ�6WXGHQWV�>�0DVWHU�7KHVLV�LQ�&RXQVHOLQJ@�7HKUDQ��.KDWDP�8QLYHUVLW\��>LQ�3HUVLDQ@
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.RUGRXWLV�� 3�� �������� /RYH� DQG� ,QWLPDF\�� 3V\FKRORJ\�� ,QWHUQDWLRQDO� (QF\FORSHGLD� RI� WKH� 6RFLDO� 	�
%HKDYLRUDO�6FLHQFHV����������

0DQVRRUL�� %�� �������� 6WDQGDUGL]DWLRQ� RI� 6LEHU� RU� 6FKHULQJ� (PRWLRQDO� ,QWHOOLJHQFH� 7HVW� LQ� 7HKUDQ� 8QLYHUVLW\�
6WXGHQWV�>0DVWHU�7KHVLV@��7HKUDQ��$OODPHK�7DEDWDEDHL�8QLYHUVLW\��>LQ�3HUVLDQ@

0EZLULUH�� -�� �������� &DXVHV� RI� PDULWDO� FRQIOLFWV� LQ� &KULVWLDQ� PDUULDJHV� LQ� 'RPERVKDZD� DUHD��0DVKRQDODQG� (DVW�
3URYLQFH��=LPEDEZH������

0RKDPPDGL�� 6��� +DIH]L�� )��� (KWHVKDP]DGHK�� 3��� (IWHNKDU� 6DDGL�� =��� 	� %DNKWLDUSRXU�� 6�� �������� (IIHFWLYHQHVV� RI�
VFKHPD�WKHUDS\�DQG�HPRWLRQDO�VHOI�UHJXODWLRQ�WKHUDS\�LQ�WKH�FRPSRQHQWV�RI�ZRPHQ¶V�PDULWDO�FRQIOLFWV��-RXUQDO�
RI�&OLHQW�FHQWHUHG�1XUVLQJ�&DUH����������������

0XORNR��(��� /LPEX��5���	�$QDNDND��'��/�� ��������7KH�'LIIHUHQFH�2I�7KH�7ULDQJXODU�7KHRU\�2I� /RYH� ,Q�0DUULHG�
:RPHQ�-XGJLQJ�)URP�7KH�/HQJWK�2I 0DUULDJH��-RXUQDO�RI�+HDOWK�DQG�%HKDYLRUDO�6FLHQFH����������������

2PLGEHNL��0��.KDOLOL��6K��*KRODP�$OL�/DYDVDQL��0�*KRUEDQL��1� ��������7KH�UHODWLRQVKLS�EHWZHHQ�PLQGIXOQHVV�DQG�
FRKHUHQW�VHOI�NQRZOHGJH�ZLWK�PDULWDO�VDWLVIDFWLRQ� 3V\FKRORJ\�������������������>LQ�3HUVLDQ@

3LHWURPRQDFR��3��5���2YHUDOO��1��&���%HFN��/��$���	�3RZHUV��6�� ,�� ��������,V� ORZ�SRZHU�DVVRFLDWHG�ZLWK�VXEPLVVLRQ�
GXULQJ�PDULWDO�FRQIOLFW"�0RGHUDWLQJ�UROHV�RI�JHQGHU�DQG�WUDGLWLRQDO�JHQGHU�UROH�EHOLHIV��6RFLDO�3V\FKRORJLFDO�DQG�
3HUVRQDOLW\�6FLHQFH�����������������

6DGHJKL������6DODKLDQ��$��6DOHKL��0����������0RGHOLQJ�PDULWDO�FRQIOLFWV�EDVHG�RQ�VHOI�NQRZOHGJH��ORYH�DQG�HPRWLRQDO�
LQWHOOLJHQFH�ZLWK�WKH�PHGLDWLRQ�RI�GLIIHUHQWLDWLRQ��6KDKLG�%HKHVKWL�)DPLO\�5HVHDUFK� ����������������>LQ�3HUVLDQ@

6DGHJKL������6DODKLDQ��$��6DOHKL��0����������7KH�UROH�RI�VHOI�NQRZOHGJH��ORYH�DQG�HPRWLRQDO�LQWHOOLJHQFH�LQ�SUHGLFWLQJ�
PDULWDO�FRQIOLFWV��&XOWXUH�RI�&RXQVHOLQJ�DQG�3V\FKRWKHUDS\��$OODPHK�7DEDWDEDL�8QLYHUVLW\����������������� >LQ�
3HUVLDQ@

6DGHJKL�� $�� ������� /RYH� 7DNHV� 7UDLQLQJ�� $� )RUPXOD� IRU� /RYH� 8VLQJ� &ODUN� +DOO
V� 8OWLPDWH� /HDUQLQJ� )RUPXOD
7HKUDQ��9DQLD� >LQ�3HUVLDQ@

6DGHJKL��,����������/RYH�ZDQWV�HGXFDWLRQ��$�IRUPXOD�IRU�ORYH�ZLWK�XVLQJ�&ODUN�+DOO
V�PRVW�FRPSOHWH�OHDUQLQJ�IRUPXOD��
7HKUDQ��9DQLD��>LQ�3HUVLDQ@

6DQDHL�� %�� $ODJKPDQG�� 6�� )DODKDWL�� 6K�� +RRPDQ�� $�� �������� )DPLO\� DQG� PDUULDJH� VFDOHV�7HKUDQ�� %HVDW�� ����� >LQ�
3HUVLDQ@

6WHUQEHUJ� 5��-����������&RQVWUXFW�YDOLGDWLRQ�RI�D�WULDQJXODU�ORYH�VFDOH��(XURSHDQ�-RXUQDO�RI�6RFLDO�3V\FKRORJ\��������
��������

7RORUXQOHNH�� &�� $�� �������� &DXVHV� RI� PDULWDO� FRQIOLFWV� DPRQJVW� FRXSOHV� LQ� 1LJHULD�� ,PSOLFDWLRQ� IRU� FRXQVHOOLQJ�
SV\FKRORJLVWV��3URFHGLD�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV�������������


