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PDLQWDLQLQJ�WKH�KHPRJORELQ�OHYHO�LQ�ORFDO�SUHJQDQW�ZRPHQ 
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5HWLFXORF\WH�FRXQW��VHUXP�IHUULWLQ�DQG�7,%&�SDUDPHWHUV�ZHUH� UHFRUGHG�DQG�PHDVXUHG�EHIRUH�DQG�DIWHU�
WKH�WKHUDS\��7KH�UHVXOWV�ZHUH�UHFRUGHG�IURP�GD\���WR�����GDWD�ZHUH�DQDO\]HG�WKURXJK�6366�YHUVLRQ����
VRIWZDUH�� 
5(68/76��7KH�SRVLWLYH�RXWFRPH�RI� WRWDO�GRVH� LQIXVLRQ� LQ�SUHJQDQW�DQHPLF�SDWLHQWV�RI� LURQ�GHILFLHQF\�
DQHPLD�ZDV�REVHUYHG�LQ�������������������7KH�XSSHU�PLGGOH�FODVV�DQG�ZHOO-�HGXFDWHG�IDPLOLHV�ZHUH�DOVR�
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7KH� DQHPLD� GHILFLHQF\� RI� LURQ� LV� D� IUHTXHQW� W\SH� RI�
DQHPLD� LQ� IHPDOHV�ZRUOGZLGH�DQG�DSSUR[LPDWHO\�����
RI�DQHPLD�LV�FDXVHG�GXH�WR�LURQ�GHILFLHQF\���$FFRUGLQJ�
WR� WKH�:+2� UHFRUG�� ���� ELOOLRQ� IHPDOH� LQGLYLGXDOV�DUH�
DIIHFWHG�ZLWK�DQHPLD�DQG�RYHUDOO�PRUH�WKDQ�����ELOOLRQ�
LQGLYLGXDOV�DIIHFWHG�DFURVV�WKH�JOREH�����7KH�LQFLGHQFH�
RI�DQHPLD� LV��-��WLPHV�KLJKHU� LQ�GHYHORSHG�FRXQWULHV��
LQ�SUHJQDQW�ZRPHQ�WKH�KLJKHVW�����RI�IUHTXHQF\�ZDV�
UHFRUGHG� DQG� ���� ZDV� UHRUGHUHG� LQ� QRQ-SUHJQDQW�
ZRPHQ���*OREDOO\�GXULQJ�SUHJQDQF\�DQHPLD�LV�D�PRVW�
FRPPRQ� FRPPXQLW\� KHDOWK� SUREOHP� DQG� LV� FDXVHG�
GXH� WR� ORZ� FRQFHQWUDWLRQ� RI� KHPRJORELQ� OHYHO� WKDQ�
������� J�GO���� 7KH� QXWULWLRQDO� GHILFLHQFLHV� DUH� WKH�
UHDVRQV� IRU� DQHPLD� LQ� SUHJQDQF\� DQG� LW� FDQ� EH�
DJJUDYDWHG� E\� YDULRXV� RWKHU� FRQGLWLRQV� VXFK� DV�
SODFHQWDO� EOHHGLQJV�� SHULSDUWXP� EORRG� ORVV� DQG�
JDVWURLQWHVWLQDO� EOHHGLQJV�� ZKLFK� UHVXOW� LQ� WKH� ORVV� RI�
UHG�EORRG�FHOOV���7KH�VHYHULW\�RI�DQHPLD� LV�PHDVXUHG�
E\� WKH� FRPSOHWH� EORRG� FRXQW� LQFOXGLQJ� KHPRJORELQ�
FRQFHQWUDWLRQ� DQG� KHPDWRFULW� FRQFHQWUDWLRQ�� 7KH� ORZ�
KHPRJORELQ� DQG� KHPDWRFULW� FRQFHQWUDWLRQ� DUH� PRVWO\�
DVVRFLDWHG�ZLWK�WKH�DQHPLF�GLVHDVH�� 
0LFURF\WLF� K\SRFKURPLF� DQHPLD� GXULQJ� SUHJQDQF\� LV�
ZHOO-GHILQHG�LQ�3DNLVWDQ�DQG�RWKHU�FRXQWULHV�����0RVWO\�
2UDO� LURQ� WUHDWPHQW� LV� XVHG� DV� WKH� ILUVW� FKRLFH� IRU�
DQHPLD� GHILFLHQF\� SDWLHQWV� DQG� SRVLWLYH� UHVXOWV� ZHUH�

REWDLQHG�� 3DUHQWHUDO� WUHDWPHQW� LV� XVHG� IRU� WKRVH�
SDWLHQWV�� ZKR� GR� QRW� UHVSRQG� WR� RUDO� WUHDWPHQW� DQG�
TXLFN� UHVWRUDWLRQ� RI� KHPRJORELQ� OHYHO� LV� UHTXLUHG�� ,Q�
WKH�FDVH�RI�SUHJQDQF\��/RZ�PROHFXODU��ZHLJKW��/0:��
LURQ� GH[WUDQ� LV� XVHG� � DV� D� WRWDO� GRVH� LQIXVLRQ� �7',����
7',�RI�/0:�LURQ�GH[WUDQ�WUHDWPHQW�VKRZHG�WR�EH�ULVN�
IUHH� DQG� HIIHFWLYH� GXULQJ� GLIIHUHQW� FOLQLFDO� FRQGLWLRQV�
LQFOXGLQJ� SUHJQDQF\�� UHQDO� IDLOXUHV�� LQWHVWLQDO� E\SDVV��
WKH� UHVWOHVV� OHJV� V\QGURPH�� H[FHVVLYH� XWHULQH�
EOHHGLQJ�DQG�SHULSDUWXP�SHULRG���� 
$QHPLD� LV� D� FRPPRQ� KHDOWK� SUREOHP� LQ� SUHJQDQW�
ZRPHQ� DQG� FDXVHG� VHYHUH� V\PSWRPV� RI� LUUHJXODU�
KHDUWEHDWV� DQG� VKRUWQHVV� RI� EUHDWK�� 7KLV� VWXG\� ZDV�
GHVLJQHG�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�WRWDO�GRVH�LQIXVLRQ�
�7',�� LQ� SUHJQDQW� DQHPLF� SDWLHQWV�� 7KH� SURJUHVVLYH�
LPSURYHPHQW� ZDV� REVHUYHG� DIWHU� WUHDWPHQW� ZLWK� LURQ�
GH[WUDQ� DQG� WKH� LURQ� OHYHO� ZDV�PDLQWDLQHG� XS� WR� WKH�
QRUPDO� UDQJH��7KH�7',� WUHDWPHQW�ZDV�FRPSDUHG�ZLWK�
WKH� VRFLRHFRQRPLF� VWDWXV� RI� SDWLHQWV� DQG� WKH�
VLJQLILFDQW�FKDQJHV�ZHUH�REVHUYHG�LQ�XSSHU-FODVV�DQG�
HGXFDWHG�SDWLHQWV�� 
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7KLV� GHVFULSWLYH� VWXG\� ZDV� FDUULHG� RXW� E\� XVLQJ� QRQ�
SUREDELOLW\�FRQVHFXWLYH�VDPSOLQJ�WHFKQLTXH�IURP�-XQH�
-�'HFHPEHU������DW� WKH�REVWHWULFV�DQG�J\QHFRORJLFDO�
GHSDUWPHQW� RI� %LODZDO�0HGLFDO�&ROOHJH�+RVSLWDO� .RWUL�
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DQG� &LYLO� +RVSLWDO� .DUDFKL�� $IWHU� JHWWLQJ� HWKLFDO�
DSSURYDO� IURP� WKH� (5&� RI� /LDTXDW� 8QLYHUVLW\� RI�
0HGLFDO� DQG� +HDOWK� 6FLHQFHV� -DPVKRUR�� LQIRUPHG�
FRQVHQW� ZDV� REWDLQHG� IURP� HQUROOHG� SDWLHQWV�� 7KH�
SUHJQDQW�ZRPHQ�ZLWK�DJH�EHWZHHQ���-���\HDUV�DORQJ�
ZLWK� ,'$� �LURQ� GHILFLHQF\� DQHPLD�� KDYLQJ� KHPRJORELQ�
OHYHO� OHVV�WKDQ���J�GO�ZHUH� LQFOXGHG� LQ� WKLV�VWXG\�DQG�
SUHJQDQW� DQHPLF� SDWLHQWV� KDYLQJ� KHPRJORELQ� OHYHO�
JUHDWHU� WKDQ� ��J�GO� DQG� QRUPDO� LURQ� OHYHO� ZHUH�
H[FOXGHG� IURP� WKLV� VWXG\�� 7KH� &%&� �FRPSOHWH� EORRG�
FRXQW��� 5HWLFXORF\WH� FRXQW�� VHUXP� IHUULWLQ�� 7,%&� �WRWDO�
LURQ� ELQGLQJ� FDSDFLW\�� SDUDPHWHUV� ZHUH� PHDVXUHG�
WZLFH�RQ�GD\����DQG�DIWHU�WUHDWPHQW�RQ�GD\����� 
7RWDO�'RVH�,QIXVLRQ� 
7KH� FDOFXODWLRQ� RI� WRWDO� GRVH� LQIXVLRQ� ZDV� GRQH� E\�
XVLQJ�VWDQGDUG�*DQ]RQL
V�IRUPXOD�DQG�FXVWRPL]HG�IRU�
LQGLYLGXDO�SUHJQDQW�ZRPDQ����$�WHVW�GRVH�RI����PJ�PO�
LURQ� GH[WUDQ� ZDV� DGPLQLVWHUHG� WR� SDWLHQWV� WKURXJK�
LQWUDYHQRXV� �,9�� LQMHFWLRQ� LQLWLDOO\��DIWHU� LQIXVLQJ����PO�
RI� WKH� GRVH� ILUVW� WLPH�� ��� PLQXWHV� ZHUH� UHTXLUHG� WR�
REVHUYH�WKH�SDWLHQW�IRU�DQ\�DOOHUJLF�UHDFWLRQ��$IWHU�D���
-PLQXWH� REVHUYDWLRQDO� SHULRG�� WKH� UHPDLQLQJ� RI� WKH�
GRVH�ZDV�LQIXVHG��WKH�VXEVHTXHQW�GRVH�ZDV�PDQDJHG�
E\� LQWUDYHQRXV� EROXV� UDWH� RI� ���� PJ�PLQXWH� DQG�
GLOXWHG� LQWR�QRUPDO�VDOLQH�XS� WR����PO� WR�����PO�DQG�
LQIXVHG�RYHU�RQH�WR�VL[�KRXUV��:H�IUHTXHQWO\�PDQDJHG�
D� �J� �����PJ�� GRVH� RI� ORZ� PROHFXODU� ZHLJKW� LURQ�
GH[WUDQ��LW�ZDV�GLVVROYHG�LQ�����PO�RI������VDOLQH�DQG�
DGPLQLVWUDWHG� RYHU� RQH� KRXU� ZLWKRXW� DQ\� DGGLWLRQ� RI�
PHGLFDWLRQ���� 7KH� SDWLHQWV� ZLWK� PRUH� WKDQ� RQH� GUXJ�
DOOHUJ\� RU� DVWKPD� D� SUHPHGLFDWHG� GRVH� FRQWDLQLQJ�
FRUWLFRVWHURLGV� ����� PJ� PHWK\OSUHGQLVRORQH� ,9�� ZDV�
XVHG 
7KH� FROOHFWHG� GDWD� ZDV� DQDO\]HG� WKURXJK� 6366�
YHUVLRQ� ���� 0HDQ�� PHGLDQ� DQG� VWDQGDUG� GHYLDWLRQ�
ZHUH� FRPSXWHG� IRU� VHOHFWHG� TXDQWLWDWLYH� YDULDEOHV�
LQFOXGLQJ� DJH�� %0,� DQG� GXUDWLRQ� RI� GLVHDVH��
)UHTXHQF\� DQG� SHUFHQWDJHV� ZHUH� FDOFXODWHG� WR�
GHWHUPLQH�WKH�RXWFRPHV�RI�WKHUDS\�DQG�FRPSDUHG�WKH�
UHVXOWV�ZLWK� VRFLRHFRQRPLF� VWDWXV�RI� HQUROOHG� SDWLHQW��
7KH� &KL-VTXDUH� WHVW� ZDV� DSSOLHG� WR� GHWHUPLQH� WKH�
VLJQLILFDQFH�RI�S�YDOXH� 
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$� WRWDO� RI� ���� SUHJQDQW� ZRPHQ� ZLWK� ,URQ� GHILFLHQF\�
DQHPLD�ZHUH� LQFOXGHG� LQ� WKLV� VWXG\��7KH�DJH� RI� ����
���������SDWLHQWV�UDQJHG�EHWZHHQ���-���\HDUV�LQ�DJH��
�������������RI�SDWLHQWV�ZHUH�EHWZHHQ���-���\HDUV�LQ�
DJH�DQG��������������ZHUH�DERYH�WKHQ����\HDUV��7KH�
PHGLDQ� DJH� RI� ZRPHQ� ZDV� ����������� DQG� WKH�
PHGLDQ�%0,�ZDV����7KH�VRFLRHFRQRPLF�VWDWXV�RI� WKH�
SDWLHQWV�UHSUHVHQWHG�WKURXJK�SLH-FKDUW�DQG�EDU-�JUDSK��
WKH� EDU� FKDUW� UHSUHVHQWV� WKH� PDMRULW\� RI� WKH� SDWLHQWV�
ZHUH� LOOLWHUDWH�� �������DQG�RQO\� ������RI� SDUWLFLSDQWV�
SXUVXHG� WKHLU�KLJKHU�VHFRQGDU\�HGXFDWLRQ�DQG�UHVW�RI�
SDWLHQWV�ZHUH�HGXFDWHG�XS� WR�SULPDU\�DQG� WKH�PLGGOH�
OHYHO��)LJXUH� ,$���7KH�SLH-FKDUW�VKRZHG�WKDW��������RI�
SDWLHQWV� ZHUH� SRRU� HFRQRPLFDOO\� DQG� EHORQJHG� WR�

ORZHU� PLGGOH� FODVV� IDPLOLHV�� ZKHUHDV� ������ ��
EHORQJHG� WR� PLGGOH� FODVV� DQG� ������ EHORQJHG� WR�
XSSHU�PLGGOH�FODVV�IDPLOLHV��)LJXUH�,%��� 

),*85(�,$��('8&$7,21$/�67$786�2)�
(152//('�3$7,(176 

),*85(�,%�� 
(&2120,&�67$786�2)�(152//('�3$7,(176 

7KH� +%� �KHPRJORELQ��� UHWLFXORF\WH� FRXQW�� VHUXP�
IHUULWLQ� DQG� 7,%&� �WRWDO� LURQ-ELQGLQJ�� FDSDFLW\� ZHUH�
PHDVXUHG� EHIRUH� DQG� DIWHU� WKH� LQWUDYHQRXV� LURQ�
WKHUDS\� DQG� IROORZHG� WKH� SDWLHQWV� IURP� GD\� �� WR� ����
7KH� QRUPDO� UDQJHV� RI� VHOHFWHG� SDUDPHWHUV� LQFOXGLQJ�
+%�OHYHO�ZHUH�FRQVLGHUHG�EHWZHHQ�������J�GO-���J�GO���
UHWLFXORF\WH� FRXQW� OHYHO� FRQVLGHUHG� QRUPDO� UDQJH�
EHWZHHQ� ����-����� 6HUXP� IHUULWLQ� QRUPDO� UDQJH�
EHWZHHQ����-����XJ�PO��DQG�WRWDO�LURQ�ELQGLQJ�FDSDFLW\��
QRUPDO� UDQJH�ZDV�FRQVLGHUHG� �EHWZHHQ�����-����XJ�
PO��� 7KH� SURJUHVVLYH� RXWSXW� RI� WKHUDS\� ZDV� VHHPHG�
ZLWK� LQ� SDWLHQWV� DQG� SRVLWLYH� UHVXOWV� RI� VHOHFWHG�
SDUDPHWHUV�ZHUH�DFKLHYHG�VKRZHG�LQ��7DEOH�,��� 
7KH� SRVLWLYH� RXWFRPH� RI� WRWDO� GRVH� LQIXVLRQ� LQ�
SUHJQDQW� SDWLHQWV� ZLWK� LURQ� GHILFLHQF\� DQHPLD� ZDV�
REVHUYHG�LQ������������������DQG�LQ��������������RI�
SDWLHQWV� WKH� LURQ� OHYHO� ZDV� QRW� LQFUHDVHG� DQG� QR�
SRVLWLYH� UHVSRQVH� ZDV� REVHUYHG�� 7KH� TXLFN� SRVLWLYH�
RXWFRPH�ZDV�UHFRUGHG�LQ�WKH�JURXS�RI�SDWLHQWV�DERYH�

2XWFRPHV�RI�7RWDO�'RVH�,QIXVLRQ�7KHUDS\�LQ�3UHJQDQW�:RPHQ 
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��� \HDUV� ������ ��������� EXW� WKHUH� LV� QR� VLJQLILFDQW�
GLIIHUHQFH� UHFRUGHG� DPRQJ� WKH� DJH� JURXS�� 7KH�
KLJKHVW� UDWH� RI� D� SRVLWLYH� RXWFRPH� RI� LURQ� WKHUDS\��
��������������REVHUYHG� LQ�KHDOWK\�SDWLHQWV��ZKR�KDG�
PHDQ� %0,� YDOXH� ��� WR� ����� NJ�P��DQG� UHFHLYHG� OHVV�
SRVLWLYH� UHVSRQVH� LQ� REHVH� SDWLHQWV�� ZKLOH� LQ�
RYHUZHLJKW� SDWLHQWV� WKH� RXWFRPH� RI� WKHUDS\� ZDV�
����������������,W�ZDV�REVHUYHG�WKDW� LQ�WKH�HGXFDWHG�
IDPLO\� WKH� FRQVLVWHQWO\� LQFUHDVLQJ� OHYHO� RI� LURQ� DIWHU�
WUHDWPHQW�ZDV�KLJKHU�WKDQ�LOOLWHUDWH�IDPLOLHV��0RUHRYHU��
WKH� SRVLWLYH� RXWFRPH�ZDV� WKH� KLJKHVW� LQ� XSSHU� FODVV�
IDPLOLHV� DV� FRPSDUHG� WR� PLGGOH� DQG� ORZHU� FODVV�
IDPLOLHV��)XUWKHU��WKH�����RI�SDWHQWV�UHVSRQGHG�ZLWKLQ�
���GD\V�RI�7',�ZKHUHDV�RQO\�����UHTXLUHG�PRUH�WKDQ�
���GD\V�IRU�PDLQWDLQLQJ�WKHLU�KHPRJORELQ�OHYHO�� 
7KH� GRVH� RI� ��� PJ� LQWUDYHQRXV� LURQ� GH[WUDQ� ZDV�
UHTXLUHG� WR� LQFUHDVH� WKH�+E� OHYHO� LQ�DQHPLF�SUHJQDQW�
ZRPHQ� DQG� WKH� FDOFXODWHG�PHDQ� RI� KHPRJORELQ� ZDV�
������������ ,Q� DGGLWLRQ�� LW� ZDV� REVHUYHG� WKDW�
KHPRJORELQ� OHYHO� LQFUHDVHG� IDVW� LQ� VHYHUH� DQHPLF�
SUHJQDQW� ZRPHQ� DV� FRPSDUHG� WR� ZRPHQ� ZLWK�
PRGHUDWH� DQHPLD�� 7KH� VLJQLILFDQW� S� YDOXHV� ZHUH�
REWDLQHG�IRU�WKH�DQDO\VLV�RI�WKH�VRFLRHFRQRPLF�VWDWXV��
DJH�JURXS�ZHLJKW�DQG�SRVLWLYH� UHVXOWV�RI� LURQ� WKHUDS\�
GHVFULEHG��7DEOH�,,�� 
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'(;75$1�7+(5$3< 

7$%/(-,,��287&20(6�2)�727$/�'26(�,1)86,21�
%<�$*(��%0,�$1'�62&,2(&2120,&�:,6( 

',6&866,21 

,URQ� GHILFLHQF\� $QHPLD� LV� D� FRPPRQ� GLVRUGHU� DQG�
FRPPRQO\� IRXQG� LQ� ZRPHQ� ZLWK� J\QHFRORJLFDO�
FRPSOLFDWLRQV�� ,URQ� GHILFLHQF\� LV� RQH� RI� WKH� PRVW�
SUHYDOHQW�QXWULHQW�GHILFLHQFLHV�ZRUOGZLGH��DIIHFWHG�WZR�
ELOOLRQ� SRSXODWLRQV� DFURVV� WKH� JOREH����� $QHPLD� KDV�
DOVR�EHHQ�DVVRFLDWHG�ZLWK�WKH�OLYLQJ�VWDQGDUG�RI�OLIH�RI�
SDWLHQWV� DV� ZHOO�� 7KH� DFWXDO� SDWKRSK\VLRORJ\� RI�
DQHPLD� DQG� DVVRFLDWHG� IDFWRUV� LV� VWLOO� QRW� FOHDU�� 7KH�
FOLQLFDO� VWXGLHV� KDYH� UHYHDOHG� WKDW� DQHPLD� PD\� EH�
PDQDJHG� VXFFHVVIXOO\�� LI� WKH� WLPHO\� GHFLVLRQ� LV� WDNHQ�
WR�PDQDJH� WKH� GLVHDVH�� 6SHFLILFDOO\�� WKH� DQHPLD� GXH�
WR�KHDY\�XWHULQH�EOHHGLQJ�LV�FRQWUROODEOH�E\�WKH�XVH�RI�
LURQ� VXSSOHPHQWDWLRQ� DQG� WKHUDS\�� 7KH� LURQ�
UHSODFHPHQW� WKHUDS\� KDV� EHHQ� SURYHG� EHQHILFLDO� WR�
PDLQWDLQ� WKH� KHDOWK\� OLIH� RI� SUHJQDQW� ZRPHQ� EXW� WKH�
YDULDWLRQV� LQ� RXWFRPH� GXH� WR� GLIIHUHQW� PRGH� RI�
DGPLQLVWUDWLRQ� RI� ,URQ� KDV� EHHQ� GHEDWHG�� 7KHUH� DUH�
GLIIHUHQFHV�LQ�WHUPV�RI�HIILFDF\�DQG�VDIHW\�RI�RUDO�DQG�
LQWUDYHQRXV� LURQ� VXSSOHPHQWV�� 6HYHUDO� VWXGLHV� KDYH�
VKRZQ�WKDW�LQWUDYHQRXV�WUHDWPHQW�LV�UDSLG��VHFXUH�DQG�
HIIHFWLYH� IRU� WKH� SDWLHQWV� DV� FRPSDUHG� WR� RUDO� LURQ�
VXSSOHPHQWDWLRQ� WUHDWPHQW������� 7KLV� VWXG\� ZDV�
SODQQHG� WR� DQDO\]H� WKH� RXWFRPH� RI� 7',� DQG� WKH�
UHVSRQVH� WR� WKHUDS\� ZDV� FRPSDUHG� WR� VHOHFWHG�
GHPRJUDSKLFV� FKDUDFWHULVWLFV� RI� WKH� SDWLHQWV�� 7RWDO�
GRVH� LQIXVLRQ� LV� PDLQO\� XVHIXO� IRU� SURYLGLQJ� FDUH� WR�
SDWLHQWV�� ZKR� SUHIHU� WR� PDLQWDLQ� KHPRGLDO\VLV� DW�
KRPH����$�PXOWLFHQWHU� UDQGRPL]HG� WULDO� VWXG\�VKRZHG�
WKDW� RUDO� DGPLQLVWUDWLRQ� RI� LURQ� LV� VDIH�� HIIHFWLYH� DQG�
FRVW�HIIHFWLYH�PHWKRG��� 
,Q�WKH�SUHVHQW�VWXG\�WRWDO�RI�����SUHJQDQW�ZRPHQ�ZLWK�
,URQ� GHILFLHQF\� DQHPLD� ZHUH� LQFOXGHG�� DQG� LW� ZDV�
REVHUYHG�WKDW�WKH�IUHTXHQW�FDXVH�RI�EORRG�ORVV�GXH�WR�
H[FHVVLYH� PHQVWUXDO� EOHHGLQJ� LV� WKH� SULPH� FDXVH� RI�
LURQ� GHILFLHQF\� DQHPLD� �,'$�� LQ� SUH-PHQRSDXVDO�
ZRPHQ�� 7KH� VHFRQG� OHDGLQJ� FDXVH� RI� ,'$� LV�
JDVWURLQWHVWLQDO� WUDFW� EOHHGLQJ� LQ� SRVW-PHQRSDXVDO�
ZRPHQ���� 
7KH� SUHYLRXV� VWXG\� FRUUHODWHG� WKH� VRFLRHFRQRPLF�

$LVKD�.DQZDO��5RRKL�1LJDU��0DU\DP�3KXOSRWR��<DU�0XKDPPDG�:DU\DK 
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VWDWXV� ZLWK� LURQ� GHILFLHQF\� DQHPLD� DQG� UHYHDOHG� WKDW�
WKH� KLJKHVW� SHUFHQWDJH� RI� ,'$� ZDV� REVHUYHG� LQ� WKH�
ORZHU�PLGGOH�FODVV�IDPLOLHV�DQG�ORZHVW�UDWLR�ZDV�IRXQG�
LQ�XSSHU�PLGGOH�FODVV�IDPLOLHV����2XU�VWXG\�VXJJHVWHG�
WKDW�XSSHU�PLGGOH�FODVV� IDPLOLHV�DOVR�RQ� WKH�KLJK� ULVN�
RI� ,'$�DV�FRPSDUH� WR�PLGGOH�DQG� ORZHU�PLGGOH�FODVV�
IDPLOLHV� DQG� DOVR� VXSSRUWV� WKH� SUHYLRXV� VWXG\� WKDW�
VRFLRHFRQRPLF�VWDWXV� LV�QRW�D�FDXVH�IDFWRU� IRU� ,'$� LQ�
ZRPHQ� ZKR� QHYHU� JHW� SUHJQDQW�� EXW� LW� LV� ULVN� IDFWRU�
LPSRVHG� E\� SUHJQDQF\� ZKHQ� FRXSOHG� ZLWK� LQFUHDVHG�
GHPDQGV�RI�LURQ���� 
7KLV� VWXG\� VKRZHG� D� SRVLWLYH� RXWFRPH� RI� WKH� WRWDO�
GRVH� LQIXVLRQ� LQ� SUHJQDQW� DQHPLF� SDWLHQWV� RI� LURQ�
GHILFLHQF\� DQHPLD� LQ� ������ �������� LQ� DJH� DERYH� ���
\HDUV� DQG� ����� LQ� XSSHU� PLGGOH� FODVV� DQG� ZHOO�
HGXFDWHG� ZRPHQ�� 7KH� GLIIHUHQW� FRKRUWV� RI� ,'$� ZHUH�
VHOHFWHG� IRU� 7',� WKHUDS\� DQG� IRXQG� WKH� HIIHFWLYH� DQG�
SRVLWLYH� UHVXOWV�� � 7KH� TXLFN� SRVLWLYH� DQG� HIIHFWLYH�
UHVSRQVH� ZLWKLQ� GD\� ILUVW� DQG� ��� ZHUH� REVHUYHG� LQ�
XSSHU�PLGGOH�FODVV�DQG�HGXFDWHG�IDPLOLHV��7',�PHWKRG�
ZDV� VDIH� DQG� QRQ-LQIHULRU� WR� RUDO� ,URQ� WKHUDS\� LQ�
WUHDWLQJ�SDWLHQWV�ZLWK�LURQ�GHILFLHQF\��DQG�UHVXOWHG�LQ�D�
UDSLG� KHPRJORELQ� LQFUHDVH� DQG� UHSOHWLRQ� RI� LURQ�
VWRUHV������ 

&21&8/86,21 

7KH�VWXG\�PD\�KHOS�WR�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�
RI�WKH�HIIHFWLYHQHVV�RI�WRWDO�GRVH�LQIXVLRQ�LURQ�WKHUDS\�
LQ� 3DNLVWDQL� DQHPLF� SUHJQDQW� ZRPHQ�� 0RUHRYHU�� WKH�
ILQGLQJV� VXSSRUW� WKH� SUHYLRXV� VWXGLHV�� 7KH� 7',�
WUHDWPHQW�LV�LQ�IDYRU�RI�SUHJQDQW�ZRPHQ��EHFDXVH�LW�LV�
IDVW�DQG�TXLFN�IRU�EDODQFLQJ�WKH�KHPRJORELQ�OHYHO�DQG�
QR�VLJQLILFDQW�WR[LFLW\�ZDV�REVHUYHG� 

$&.12:/('*(0(176 

7KH� DXWKRUV� DUH� WKDQNV� IXOO� WR� WKH� SDWLHQWV� ZKR�
SDUWLFLSDWHG� LQ� WKLV�VWXG\�DQG�DOVR�ZH�ZDQW� WR� WKDQNV�
SDUDPHGLFDO�VWDII�RI�%LODZDO�0HGLFDO�&ROOHJH�.RWUL�DQG�
.RUDQJL� +RVSLWDO� .DUDFKL� IRU� WKHLU� VXSSRUWLQJ�
WKURXJKRXW�WKH�UHVHDUFK�� 
(WKLFDO� SHUPLVVLRQ�� /LDTXDW�8QLYHUVLW\�RI�0HGLFDO�
	� +HDOWK� 6FLHQFHV� (5&� /HWWHU� 1R�� /80+6�5(&�
&K�����'DWHG���-��-����� 
&RQIOLFW�RI� ,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW�� 
)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216 

.DQZDO�$��0RQLWRULQJ�SDWLHQWV¶�GRVH�DQG�&ROOHFWLRQ�GDWD 
1LJDU�5��$QDO\VLV�GDWD�DQG�:ULWLQJ� 
3KXOSRWR�0��0RQLWRULQJ�SDWLHQWV¶�GRVH�DQG�&ROOHFWLRQ�GDWD 
:DU\DK�<0��:ULWLQJ�DQG�FULWLFDO�UHYLHZ� 

5()(5(1&(6� 

�� +XVVDLQ� $:�� 8O-+DT� $�� 6KDK]DG� 6�� 0XUWD]D� %��
1DZD]�8��/RGKL�0$�� ,URQ�'HILFLHQF\�$QHPLD�–�$�
5LVN�)DFWRU� IRU� )HEULOH�6HL]XUHV� LQ�&KLOGUHQ��3DN�
$UPHG�)RUFHV�0HG�-�������������������-���� 

�� 0F/HDQ� (�� &RJVZHOO� 0�� (JOL� ,�� :RMG\OD� '�� GH�

%HQRLVW� %�� :RUOGZLGH� SUHYDOHQFH� RI� DQDHPLD��
:+2� 9LWDPLQ� DQG� 0LQHUDO� 1XWULWLRQ� ,QIRUPDWLRQ�
6\VWHP������-������3XEOLF�+HDOWK�1XWU����������
��������-����GRL���������6����������������� 

�� &DPDVFKHOOD�&��,URQ�GHILFLHQF\��%ORRG�����������
�������-��� 

�� 0LU]D�)*��$EGXO-.DGLU�5��%UH\PDQQ�&��)UDVHU�,6��
7DKHU� $�� ,PSDFW� DQG� PDQDJHPHQW� RI� LURQ�
GHILFLHQF\�DQG�LURQ�GHILFLHQF\�DQHPLD�LQ�ZRPHQ
V�
KHDOWK��([SHUW�5HY�+HPDWRO������������������-����
GRL������������������������������� 

�� *XGHWD� 7$�� 5HJDVVD� 70�� %HOD\� $6�� 0DJQLWXGH�
DQG� IDFWRUV� DVVRFLDWHG� ZLWK� DQHPLD� DPRQJ�
SUHJQDQW� ZRPHQ� DWWHQGLQJ� DQWHQDWDO� FDUH� LQ�
%HQFK� 0DML�� .HIID� DQG� 6KHND� ]RQHV� RI� SXEOLF�
KRVSLWDOV�� 6RXWKZHVW�� (WKLRSLD�� ������ $� FURVV-
VHFWLRQDO� VWXG\�� 3OR6� RQH�� ������ ��������
H�������� 

�� %UH\PDQQ� &�� ,URQ� 'HILFLHQF\� $QHPLD� LQ�
3UHJQDQF\��6HPLQ�+HPDWRO������������������-����
GRL���������M�VHPLQKHPDWRO������������� 

�� 3DYRUG� 6�� 'DUX� -�� 3UDVDQQDQ� 1�� 5RELQVRQ� 6��
6WDQZRUWK� 6�� *LUOLQJ� -�� 8.� JXLGHOLQHV� RQ� WKH�
PDQDJHPHQW�RI�LURQ�GHILFLHQF\�LQ�SUHJQDQF\��%U�-�
+DHPDWRO�������������������-���� 

�� +DLGHU� %$�� %KXWWD� =$�� 0XOWLSOH-PLFURQXWULHQW�
VXSSOHPHQWDWLRQ� IRU� ZRPHQ� GXULQJ� SUHJQDQF\��
&RFKUDQH� 'DWDEDVH� 6\VW� 5HY�� ������ ������
&'�������� 

�� )LVKEDQH�6��8QJXUHDQX�9'��0DHVDND�-.��.DXSNH�
&-��/LP�9��:LVK�-��7KH�VDIHW\�RI� LQWUDYHQRXV�LURQ�
GH[WUDQ� LQ� KHPRGLDO\VLV� SDWLHQWV�� $P� -� .LGQH\�
'LV������������������-����GRL���������V����-����
���������-�� 

��� $XHUEDFK� 0�� *HRUJLHII� 0.�� *XLGHOLQHV� IRU� LURQ�
GHILFLHQF\� LQ� SUHJQDQF\�� KRSH� DERXQGV��
&RPPHQWDU\�WR�DFFRPSDQ\��8.�JXLGHOLQHV�RQ�WKH�
PDQDJHPHQW�RI�LURQ�GHILFLHQF\�LQ�SUHJQDQF\��%U�-�
+DHPDWRO�������������������-�� 

��� +DOGDU�3��.DQW�6��<DGDY�9��0DMKL� -��0DOKRWUD�6��
.DXU� 5�� HW� DO�� (IIHFW� RI� LQWUDYHQRXV� LURQ� VXFURVH�
RQ� KHPRJORELQ� OHYHO�� ZKHQ� DGPLQLVWHUHG� LQ� D�
VWDQGDUG-GRVH�� WR� DQHPLF� SUHJQDQW� ZRPHQ� LQ�
UXUDO� 1RUWKHUQ� ,QGLD�� -� )DPLO\� 0HG� 3ULP� &DUH��
���������������-��� 

��� $XHUEDFK� 0�� 3DSSDGDNLV� -$�� %DKUDLQ� +��
$XHUEDFK� 6$�� %DOODUG� +�� 'DKO� 19�� 6DIHW\� DQG�
HIILFDF\� RI� UDSLGO\� DGPLQLVWHUHG� �RQH� KRXU�� RQH�
JUDP� RI� ORZ� PROHFXODU� ZHLJKW� LURQ� GH[WUDQ�
�,1)H'��IRU�WKH�WUHDWPHQW�RI�LURQ�GHILFLHQW�DQHPLD��
$P�-�+HPDWRO�������������������-�� 

��� *RYLQGDSSDJDUL�6��%XUZLFN�50��7UHDWPHQW�RI�,URQ�
'HILFLHQF\�$QHPLD�LQ�3UHJQDQF\�ZLWK�,QWUDYHQRXV�
YHUVXV� 2UDO� ,URQ�� 6\VWHPDWLF� 5HYLHZ� DQG� 0HWD-
$QDO\VLV��$P�-�3HULQDWRO������������������-���� 

��� 6FKU|GHU�2��0LFNLVFK�2��6HLGOHU�8��GH�:HHUWK�$��
'LJQDVV� $8�� +HUIDUWK� +�� HW� DO�� ,QWUDYHQRXV� LURQ�
VXFURVH� YHUVXV� RUDO� LURQ� VXSSOHPHQWDWLRQ� IRU� WKH�

2XWFRPHV�RI�7RWDO�'RVH�,QIXVLRQ�7KHUDS\�LQ�3UHJQDQW�:RPHQ 

�� 
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WUHDWPHQW� RI� LURQ� GHILFLHQF\� DQHPLD� LQ� SDWLHQWV�
ZLWK� LQIODPPDWRU\� ERZHO� GLVHDVH--D� UDQGRPL]HG��
FRQWUROOHG�� RSHQ-ODEHO�� PXOWLFHQWHU� VWXG\�� $P� -�
*DVWURHQWHURO���������������������-��� 

��� (ULFKVHQ� .�� 8OYLN� 5-�� 1\VDHWHU� *�� -RKDQVHQ� -��
2VWERUJ�-��%HUVWDG�$��HW�DO��2UDO�IHUURXV�IXPDUDWH�
RU� LQWUDYHQRXV� LURQ� VXFURVH� IRU� SDWLHQWV� ZLWK�
LQIODPPDWRU\� ERZHO� GLVHDVH�� 6FDQG� -�
*DVWURHQWHURO�������������������-���� 

��� 3LQNQH\�6�� )DQ�0��&KDQ�.��.RF]PDUD�&��&ROYLQ�
&�� 6DVDQJRKDU� )�� HW� DO�� 0XOWLSOH� ,QWUDYHQRXV�
,QIXVLRQV�3KDVH��E��/DERUDWRU\�6WXG\��2QW�+HDOWK�
7HFKQRO�$VVHVV�6HU����������������-���� 

��� $XHUEDFK�0��:LQFKHVWHU�-��:DKDE�$��5LFKDUGV�.��
0F*LQOH\� 0�� +DOO� )�� HW� DO�� $� UDQGRPL]HG� WULDO� RI�
WKUHH� LURQ�GH[WUDQ� LQIXVLRQ�PHWKRGV�IRU�DQHPLD�LQ�
(32-WUHDWHG� GLDO\VLV� SDWLHQWV�� $P� -� .LGQH\� 'LV��
���������������-��� 

��� 6HUHIKDQRJOX� 6�� %X\XNDVLN� <�� (PPXQJLO� +��
6D\LQDOS� 1�� +D]QHGDURJOX� ,&�� *RNHU� +�� HW� DO��

,GHQWLILFDWLRQ� RI� FOLQLFDO� DQG� VLPSOH� ODERUDWRU\�
YDULDEOHV� SUHGLFWLQJ� UHVSRQVLEOH� JDVWURLQWHVWLQDO�
OHVLRQV�LQ�SDWLHQWV�ZLWK�LURQ�GHILFLHQF\�DQHPLD��,QW�
-�0HG�6FL����������������-�� 

��� 3RVFLD� $�� 6WRMDQRYLF� -�� .KHLUDRXL� )�� 3UROL� (0��
6FDOGDIHUUL� )�� 9ROSH� 0�� HW� DO�� 6XVWDLQDELOLW\� RI�
(QGRYHQRXV� ,URQ�'HILFLHQF\�$QDHPLD�7UHDWPHQW��
+RVSLWDO-%DVHG�+HDOWK�7HFKQRORJ\�$VVHVVPHQW�LQ�
,%'� 3DWLHQWV�� %LR0HG� 5HV� ,QW�� ������ ������
��������� 

��� %RGQDU� /0�� &RJVZHOO� 0(�� 6FDQORQ� .6�� /RZ�
LQFRPH� SRVWSDUWXP� ZRPHQ� DUH� DW� ULVN� RI� LURQ�
GHILFLHQF\��-�1XWU��������������������-����� 

��� 6FRWW�/-��)HUULF�&DUER[\PDOWRVH��$�5HYLHZ�LQ�,URQ�
'HILFLHQF\��'UXJV������������������-���� 

��� &RYLF� $��0LUFHVFX�*�� 7KH� VDIHW\� DQG� HIILFDF\� RI�
LQWUDYHQRXV� IHUULF� FDUER[\PDOWRVH� LQ� DQDHPLF�
SDWLHQWV�XQGHUJRLQJ�KDHPRGLDO\VLV��D�PXOWL-FHQWUH��
RSHQ-ODEHO��FOLQLFDO�VWXG\��1HSKURO�'LDO�7UDQVSODQW��
�����������������-��� 
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