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���,QWHOOHFWXDO�GLVDELOLW\�
���9DQ�%\VWHUYHOGW��:HVWHUYHOG��*LOORQ�DQG�)RVWHU�&RKHQ
���0DULWDO�VDWLVIDFWLRQ
���+DOODKDQ��.DXIIPDQ�DQG�3XOOHQ�
���0XQDI�DQG�6LGGLTXL�
���/DYQHU�DQG�&ODUN�
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���0DQHWD��&RKHQ��6FKXO]�DQG�:DOGLQJHU��
���;LH��6KL�DQG�0D�
���$OH[LWK\PLD
����.DUXNLYL��7ROYDQHQ��.DUOVVRQ�DQG�.DUOVVRQ��
����6HUDILQL��*RQGD��3RPSLOL��5LKPHU��$PRUH�DQG�(QJHO�
<HJHU�
����/RDV��%DHOGH�DQG�9HUULHU��
����0DULWDO�LQWLPDF\
����=HUDFK��$QDW��6RORPRQ�DQG�+HUXWL��
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���9ROJVWRQ��9DQEHUJ��(NVHOLXV��/XQGNYLVW�DQG�6XQGVWRP�
���0RUHLUD�DQG�&DQDYDUUR�
���6XEMHFWLYH�YLWDOLW\
���0LFR��6DQFKHV�DQG�&DUGRVR�
���8\VDOD��6DWLFL��6DWLFL�DQG�$NLQ�
���7RXJK��)HNHWH��%ULQNKRI�DQG�6LHJULVW�
���0DUJHOLVFK��6FKQHHZLQG��9LROHWWH�DQG�3HUULJ�&KLHOOR�
���/HV]NR�
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���.DSODQ�DQG�0DGGX[��
����&DUU��)UHHGPDQ��&RUQPDQ�DQG�6FKZDUW]�
����:HLVV
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���(QULFK�PDULWDO�VDWLVIDFWLRQ�TXHVWLRQQDLUH
���7RURQWR�DOH[LWK\PLD�TXHVWLRQQDLUH�
���$\GÕQ
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���0DULWDO�LQWLPDF\�TXHVWLRQQDLUH
���6XEMHFWLYH�YLWDOLW\�TXHVWLRQQDLUH�
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���%XOJDQ�DQG�&LIWFL
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$\GÕQ��$����������$�&RPSDULVRQ�RI�WKH�DOH[LWK\PLD��VHOI�
FRPSDVVLRQ�DQG�KXPRXU�FKDUDFWHULVWLFV�RI� WKH�SDUHQWV�
ZLWK� PHQWDOO\� GLVDEOHG� DQG� DXWLVWLF� FKLOGUHQ�� 6RF�
%HKDY�6FL����������������

%XOJDQ�� &�� DQG� &LIWFL�� $�� �������� 3V\FKRORJLFDO�
DGDSWDWLRQ�� PDULWDO� VDWLVIDFWLRQ�� DQG� DFDGHPLF� VHOI�
HIILFDF\� RI� LQWHUQDWLRQDO� VWXGHQWV�� -RXUQDO� RI�
,QWHUQDWLRQDO�6WXGHQWV����������������

&DUU��'���)UHHGPDQ��9��$���&RUQPDQ��-��&��DQG�6FKZDUW]��
1�� �������� +DSS\� PDUULDJH�� KDSS\� OLIH"� 0DULWDO�
TXDOLW\� DQG� VXEMHFWLYH� ZHOO�EHLQJ� LQ� ODWHU� OLIH�� -�
0DUULDJH�)DP������������������

*HUEHU��0��� -RQVGRWWLU�� ,��+���/LQGZDOO��0�� DQG�$KOERUJ��
*�� �������� 3K\VLFDO� DFWLYLW\� LQ� HPSOR\HHV� ZLWK�
GLIIHULQJ� RFFXSDWLRQDO� VWUHVV� DQG� PHQWDO� KHDOWK�
SURILOHV��$�ODWHQW�SURILOH�DQDO\VLV��3V\FKRO�6SRUW�([HU��
����������������

+DOODKDQ��'��3���.DXIIPDQ��-��0��DQG�3XOOHQ��3�&����������
([FHSWLRQDO�/HDUQHUV��3HDUVRQ�$OO\Q�DQG�%DFRQ��,QF�

+HVVH�� &��� 3DXOH\�� 3�� 0�� DQG� )U\H�&R[�� 1�� (�� ��������
$OH[LWK\PLD�DQG�PDULWDO�TXDOLW\��WKH�PHGLDWLQJ�UROH�RI�
UHODWLRQVKLS�PDLQWHQDQFH�EHKDYLRUV��:HVW�-�&RPPXQL��
��������������

.DSODQ��0��DQG�0DGGX[��-��(�����������*RDOV�DQG�PDULWDO�
VDWLVIDFWLRQ���3HUFHLYHG�VXSSRUW�IRU�SHUVRQDO�JRDOV�DQG�
FROOHFWLYH� HIILFDF\� IRU� FROOHFWLYH� JRDOV�� -� 6RF� &OLQ�
3V\FKRO�������������������

.DUXNLYL��0���7ROYDQHQ��0���.DUOVVRQ��/��DQG�.DUOVVRQ��+��
��������,V�DOH[LWK\PLD�OLQNHG�ZLWK�PDULWDO�VDWLVIDFWLRQ�
RU�DWWDFKPHQW� WR� WKH�SDUWQHU"�$�VWXG\� LQ�D�SUHJQDQF\�
FRKRUW� RI� SDUHQWV�WR�EH�� &RPSU� 3V\FKLDWU\�� �������
�����������

.LQQDILFN�� )��� 7KRJHUVHQ�1WRXPDQL�� &��� 'XGD�� -�� /�� DQG�
7D\ORU�� ,�� �������� 6RXUFHV� RI� DXWRQRP\� VXSSRUW��
VXEMHFWLYH� YLWDOLW\� DQG� SK\VLFDO� DFWLYLW\� EHKDYLRU�
DVVRFLDWHG� ZLWK� SDUWLFLSDWLRQ� LQ� D� OXQFKWLPH� ZDONLQJ�
LQWHUYHQWLRQ� IRU� SK\VLFDOO\� LQDFWLYH� DGXOWV�� 3V\FKRO�
6SRUW�([HU������������������

.LUN�� 6��� *DOODJKHU�� *�� DQG� &ROHPDQ�� 0�� 5�� ��������
(GXFDWLQJ� ([FHSWLRQDO� &KLOGUHQ� ���WK� (G��� &HQJDJH�
/HDUQLQJ��3ULQWHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��

/DYQHU�� -�� $�� DQG� &ODUN�� 0�� $�� �������� :RUNORDG� DQG�



�����������_���

PDULWDO�VDWLVIDFWLRQ�RYHU�WLPH��7HVWLQJ�ODJJHG�VSLOORYHU�
DQG� FURVVRYHU� HIIHFWV� GXULQJ� WKH� QHZO\ZHG� \HDUV�� -�
9RFDW�%HKDY��������������

/HV]NR�� 0�� �������� ,QWLPDF\� DV� D� PHGLDWRU� RI� WKH�
UHODWLRQVKLS� EHWZHHQ� FDUHJLYHU� EXUGHQ� DQG� PDULWDO�
VDWLVIDFWLRQ��'LVVHUWDWLRQ��8QLYHUVLW\�RI�.DQVDV��

/RDV��*���%DHOGH��2��DQG�9HUULHU��$����������5HODWLRQVKLS�
EHWZHHQ� DOH[LWK\PLD� DQG� GHSHQGHQW� SHUVRQDOLW\�
GLVRUGHU�� $� GLPHQVLRQDO� DQDO\VLV�� 3V\FKLDWU\� 5HV��
�����������������

0DQHWD��(��.���&RKHQ��6���6FKXO]��0��6��DQG�:DOGLQJHU��5��
-�� �������� /LQNDJHV� EHWZHHQ� FKLOGKRRG� HPRWLRQDO�
DEXVH� DQG� PDULWDO� VDWLVIDFWLRQ�� WKH� PHGLDWLQJ� UROH� RI�
HPSDWKLF� DFFXUDF\� IRU� KRVWLOH� HPRWLRQV��&KLOG� $EXVH�
1HJO������������

0DUJHOLVFK�� .��� 6FKQHHZLQG�� .�� $��� 9LROHWWH�� -�� DQG�
3HUULJ�&KLHOOR��3����������0DULWDO�VWDELOLW\��VDWLVIDFWLRQ�
DQG�ZHOO�EHLQJ�LQ�ROG�DJH��YDULDELOLW\�DQG�FRQWLQXLW\�LQ�
ORQJ�WHUP�FRQWLQXRXVO\�PDUULHG�ROGHU�SHUVRQV��-�$JLQJ�
0HQW�+HDOWK������������������

0LFR��/��� 6DQFKHV�� -��0�� DQG�&DUGRVR�� -�� 6�� �������� 7KH�
YLWDOLW\� RI� SDWWHUQ� UHFRJQLWLRQ� DQG� LPDJH� DQDO\VLV��
1HXURFRPSXWLQJ�������������������

0RUHLUD�� +�� DQG� &DQDYDUUR�� 0�� &�� �������� 3V\FKRVRFLDO�
DGMXVWPHQW� DQG� PDULWDO� LQWLPDF\� DPRQJ� SDUWQHUV� RI�
SDWLHQWV�ZLWK� EUHDVW� FDQFHU�� D� FRPSDULVRQ� VWXG\�ZLWK�
SDUWQHUV�RI�KHDOWK\�ZRPHQ��-�3V\FKRVRF�2QFRO���������
���������

0XQDI�� 6� DQG� 6LGGLTXL�� %�� �������� 5HODWLRQVKLS� RI� SRVW�
QDWDO�GHSUHVVLRQ�ZLWK�OLIH�DQG�PDULWDO�VDWLVIDFWLRQ�DQG�
LWV�FRPSDULVRQ�LQ�MRLQW�DQG�QXFOHDU�IDPLO\�V\VWHP��6RF�
%HKDY�6FL�������������

6HUDILQL��*���*RQGD��;���3RPSLOL��0���5LKPHU��=���$PRUH��
0�� DQG� (QJHO�<HJHU�� %�� �������� 7KH� UHODWLRQVKLS�

EHWZHHQ� VHQVRU\� SURFHVVLQJ� SDWWHUQV�� DOH[LWK\PLD��
WUDXPDWLF� FKLOGKRRG� H[SHULHQFHV�� DQG� TXDOLW\� RI� OLIH�
DPRQJ� SDWLHQWV� ZLWK� XQLSRODU� DQG� ELSRODU� GLVRUGHUV��
&KLOG�$EXVH�1HJO�������������

7RXJK��+���)HNHWH��&K���%ULQNKRI��0��:��*��DQG�6LHJULVW��
-�� �������� 9LWDOLW\� DQG� PHQWDO� KHDOWK� LQ� GLVDELOLW\��
DVVRFLDWLRQV�ZLWK� VRFLDO� UHODWLRQVKLSV� LQ� SHUVRQV�ZLWK�
VSLQDO�FRUG�LQMXU\�DQG�WKHLU�SDUWQHUV��'LVDELO�+HDOWK�-��
����������������

8\VDOD��5��� 6DWLFL��6��$��� 6DWLFL��%�� DQG�$NLQ��$�� ��������
6XEMHFWLYH� YLWDOLW\� DV� PHGLDWRU� DQG�PRGHUDWRU� RI� WKH�
UHODWLRQVKLS� EHWZHHQ� OLIH� VDWLVIDFWLRQ� DQG� VXEMHFWLYH�
KDSSLQHVV��(GXF�6FL�7KHRU\�3UDF������������������

9DQ� %\VWHUYHOGW�� $�.�� :HVWHUYHOG�� 0�)�� *LOORQ�� *�� DQG�
)RVWHU�&RKHQ�� 6�� �������� 3HUVRQDO� QDUUDWLYH� VNLOOV� RI�
VFKRRO�DJHG�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH��,QW�-�/DQJ�
&RPPXQ�'LVRUG������������������

9ROJVWRQ��+���9DQEHUJ��6���(NVHOLXV��$���/XQGNYLVW��2��DQG�
6XQGVWRP�� 3�� �������� 5LVN� IDFWRU� IRU� SV\FKLDWULF�
GLVRUGHU�LQIHUWLOH�ZRPHQ�DQG�PHQ�XQGHUJRLQJ�LQ�YLWUR�
IHUWLOL]DWLRQ�WUHDWPHQW��)HUWLO�6WHULOO��������������������

:HLVV�� -�� 0�� ��������0DULWDO� 3UHSDUDWLRQ�� ([SHULHQFHV��
DQG� 3HUVRQDO� 4XDOLWLHV� LQ� D� 4XDOLWDWLYH� 6WXG\� RI�
,QGLYLGXDOV� LQ� *UHDW� 0DUULDJHV�� �0$��� 8WDK� 6WDWH�
8QLYHUVLW\��

;LH��-���6KL��<��DQG�0D��+����������5HODWLRQVKLS�EHWZHHQ�
VLPLODULW\� LQ� ZRUN�IDPLO\� FHQWUDOLW\� DQG� PDULWDO�
VDWLVIDFWLRQ� DPRQJ� GXDO�HDUQHU� FRXSOHV�� 3HUV� ,QGLY�
'LIIHU����������������

=HUDFK��*���$QDW��%��� 6RORPRQ��=� DQG�+HUXWL��5�� ��������
3RVWWUDXPDWLF� V\PSWRPV�� PDULWDO� LQWLPDF\�� G\DGLF�
DGMXVWPHQW�� DQG� VH[XDO� VDWLVIDFWLRQ� DPRQJ� H[�
SULVRQHUV�RI�ZDU��-�6H[�0HG�������������������



�� _�(PSRZHULQJ�([FHSWLRQDO�&KLOGUHQ�-RXUQDO���9ROXPH����,VVXH����6SULQJ������

(PSRZHULQJ�([FHSWLRQDO�&KLOGUHQ�
9ROXPH����,VVXH����6SULQJ������

3UHGLFWLRQ�RI�PDULWDO�VDWLVIDFWLRQ�EDVHG�RQ�DOH[LWK\PLD��PDULWDO�
LQWLPDF\�DQG�VXEMHFWLYH�YLWDOLW\�LQ�PRWKHUV�RI�VORZ�SDFHG�FKLOGUHQ��

6DUD�5H]DHL�

=DKUD�'DVKWH%R]RUJL
�

$EVWUDFW�
7KH� DLP� RI� SUHVHQW� VWXG\� ZDV� WKH� SUHGLFWLRQ� RI� PDULWDO� VDWLVIDFWLRQ� EDVHG� RQ� DOH[LWK\PLD��
PDULWDO� LQWLPDF\�DQG�VXEMHFWLYH�YLWDOLW\� LQ�PRWKHUV�RI�VORZ�SDFHG�FKLOGUHQ�� ,Q�D�GHVFULSWLYH�
DQDO\WLFDO�VWXG\�RI�FRUUHODWLRQDO�W\SH��IURP�DPRQJ�PRWKHUV�RI�VORZ�SDFHG�FKLOGUHQ�RI�$KYD]�
FLW\� LQ� ������ ��� PRWKHUV� ZHUH� VHOHFWHG� XVLQJ� UDQGRP� VDPSOLQJ� PHWKRG�� $OO� SDUWLFLSDQWV�
FRPSOHWHG� (QULFK� 0DULWDO� 6DWLVIDFWLRQ� 4XHVWLRQQDLUH�� 7RURQWR� $OH[LWK\PLD� 4XHVWLRQQDLUH��
%DJDUR]]L�0DULWDO�,QWLPDF\�DQG�5\DQ�	�)UHGHULFN¶V�6XEMHFWLYH�9LWDOLW\��'DWD�ZHUH�DQDO\]HG�
E\� 3HDUVRQ� FRUUHODWLRQ� DQG� PXOWLSOH� UHJUHVVLRQ� ZLWK� HQWHU� PRGHO� PHWKRG�� 7KH� ILQGLQJV�
VKRZHG� DOH[LWK\PLD� �U �������� KDYH� D� QHJDWLYH� DQG� VLJQLILFDQW� UHODWLRQVKLS� ZLWK� PDULWDO�
VDWLVIDFWLRQ�LQ�PRWKHUV�RI�VORZ�SDFHG�FKLOGUHQ��DQG�PDULWDO�LQWLPDF\��U �������DQG�VXEMHFWLYH�
YLWDOLW\� �U ������� KDYH� D� SRVLWLYH� DQG� VLJQLILFDQW� UHODWLRQVKLS�ZLWK�PDULWDO� VDWLVIDFWLRQ��7KH�
UHVXOWV� RI� PXOWLSOH� UHJUHVVLRQ� VKRZHG� WKDW� SUHGLFWLQJ� YDULDEOHV� ZHUH� VLJQLILFDQWO\� DEOH� WR�
SUHGLFW������SHUFHQW�RI�YDULDQFH�RI�PDULWDO�VDWLVIDFWLRQ�RI�PRWKHUV�RI�VORZ�SDFHG�FKLOGUHQ��DQG�
WKDW� LQ� WKLV� SUHGLFWLRQ� WKH� VKDUH� RI� PDULWDO� LQWLPDF\� ZDV� KLJKHU� WKDQ� DOH[LWK\PLD� DQG�
VXEMHFWLYH� YLWDOLW\� �3�������� 7KH� UHVXOWV� LQGLFDWHG� WKH� LPSRUWDQFH� RI� DOH[LWK\PLD�� PDULWDO�
LQWLPDF\� DQG� VXEMHFWLYH� YLWDOLW\� LQ� SUHGLFWLQJ�PDULWDO� VDWLVIDFWLRQ� LQ�PRWKHUV� RI� VORZ� SDFHG�
FKLOGUHQ��7KHUHIRUH�� LW� LV� VXJJHVWHG� WR�FRXQVHORUV�DQG� WKHUDSLVWV� WR�ZRUN�RQ� LPSURYLQJ� WKHLU�
PDULWDO� VDWLVIDFWLRQ�� GHFUHDVLQJ� WKH� OHYHO� RI� DOH[LWK\PLD� DQG� LQFUHDVLQJ� WKH� OHYHO� RI�PDULWDO�
LQWLPDF\�DQG�VXEMHFWLYH�YLWDOLW\��

.H\ZRUGV��
0DULWDO�VDWLVIDFWLRQ��DOH[LWK\PLD��LQWLPDF\��VXEMHFWLYH�YLWDOLW\�

���0�$��LQ�3HUVRQDOLW\�3V\FKRORJ\��'HSDUWPHQW�RI�3V\FKRORJ\��,VODPLF�$]DG�8QLYHUVLW\��$KYD]�%UDQFK��$KYD]��
,UDQ��
��� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 3V\FKRORJ\�� ,VODPLF� $]DG� 8QLYHUVLW\�� $KYD]� %UDQFK�� $KYD]�� ,UDQ�
]DKUDGE����#\DKRR�FRP�


