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7KH�,QWHUSOD\�%HWZHHQ�'HSUHVVLRQ��$Q[LHW\��,QWHUSHUVRQDO�3UREOHPV���
6HOI�:HLJKLQJ�DQG�2YHUDOO�(DWLQJ�6W\OHV�RI�8QLYHUVLW\�6WXGHQWV

� 3HWD�6WDSOHWRQ� � 6KHUHH�(PSVRQ�
� %RQG�8QLYHUVLW\� � %RQG�8QLYHUVLW\

7KH� ZRUOG� LV� IDFLQJ� DQ� HSLGHPLF� RI� REHVLW\�� � $V� D� UHVXOW�� LW� LV� YLWDO� WKDW� WKH� FRQWULEXWLQJ�
IDFWRUV� RI� WKLV� LVVXH� DUH� LGHQWL¿HG� DQG� DGGUHVVHG�� �7KH� DLP� RI� WKLV� VWXG\�ZDV� WR� LQYHVWLJDWH�
WKH� LQWHUSOD\� EHWZHHQ� RYHUDOO� HDWLQJ� VW\OH� VFRUHV� LQ� FROOHJH� DJH� VWXGHQWV� ZLWK� GHSUHVVLRQ��
DQ[LHW\�� LQWHUSHUVRQDO� SUREOHPV� DQG� VHOI�ZHLJKLQJ�� � 7KH� SUHVHQW� VWXG\� FRQVLVWHG� RI� ����
SDUWLFLSDQWV� ����� IHPDOH��� � 7KH� UHVXOWV� LQGLFDWHG� WKDW� ZKHQ� VRFLDO� GHVLUDELOLW\�� JHQGHU� DQG�
UDFH�ZHUH� FRQWUROOHG� IRU�� GHSUHVVLRQ�� LQWHUSHUVRQDO� SUREOHPV�� DQG� VHOI�ZHLJKLQJ� VLJQL¿FDQWO\�
QHJDWLYHO\� FRQWULEXWHG� WR�RYHUDOO� HDWLQJ� VW\OH� VFRUHV�� �:KHQ� VHOI�ZHLJKLQJ� DQG� LQWHUSHUVRQDO�
SUREOHPV� ZHUH� DFFRXQWHG� IRU�� DQ[LHW\� ZDV� IRXQG� WR� QRW� VLJQL¿FDQWO\� SUHGLFW� RYHUDOO� HDWLQJ�
VW\OHV����'HSUHVVLRQ��DQ[LHW\��LQWHUSHUVRQDO�SUREOHPV�DQG�VHOI�ZHLJKLQJ�DFFRXQWHG�IRU�����RI�
RYHUDOO� HDWLQJ� VW\OH� VFRUHV�� �:KHQ� DOO� RWKHU� YDOXHV� KDG� EHHQ� DFFRXQWHG� IRU�� GHSUHVVLRQ�ZDV�
WKH� PRVW� UHOLDEOH� SUHGLFWRU� DQG� DFFRXQWHG� IRU� DQ� DGGLWLRQDO� ��� RI� WKH� YDULDQFH�� � 7RJHWKHU�
WKHVH� ¿QGLQJV� VXJJHVW� WKDW� GHSUHVVLRQ�� DQ[LHW\�� LQWHUSHUVRQDO� SUREOHPV� DQG� VHOI�ZHLJKLQJ�
SOD\� D� UROH� LQ� WKH� GHYHORSPHQW� RI� XQKHDOWK\� HDWLQJ� KDELWV� DQG� E\� H[WHQVLRQ�� REHVLW\��
�
.H\ZRUGV��REHVLW\��HDWLQJ�KDELWV��GHSUHVVLRQ��DQ[LHW\��LQWHUSHUVRQDO�SUREOHPV��

7KHUH� DUH� DSSUR[LPDWHO\� ���� ELOOLRQ� SHRSOH�
ZRUOGZLGH� ZKR� DUH� RYHUZHLJKW� RU� REHVH� �8QLWHG�
1DWLRQV� +XPDQ� 5LJKWV� &RXQFLO�� 81+5&�� ��������
6LQFH�REHVLW\�LV�D�OHDGLQJ�FDXVH�RI�GHDWK�DQG�GLVHDVH��
LW�LV�QRZ�EHLQJ�WUHDWHG�DV�D�FKURQLF�GLVHDVH��:LWKURZ�
	� $OWHU�� ������� � 2EHVLW\� RIWHQ� UHVXOWV� LQ� SK\VLFDO�
LVVXHV�VXFK�DV�FDUGLRYDVFXODU�GLVHDVH��W\SH���GLDEHWHV��
VRPH�FDQFHUV��PXVFXORVNHOHWDO�� VNLQ�DQG� UHVSLUDWRU\�
SUREOHPV�� DQG� SV\FKRVRFLDO� SUREOHPV� LQFOXGLQJ�
HDWLQJ� GLVRUGHUV� DQG� GHSUHVVLRQ� �1+05&�� ��������
2EHVH� LQGLYLGXDOV� DUH� RIWHQ� KLJKO\� VWLJPDWL]HG� DQG�
IDFH� YDULRXV� IRUPV� RI� SUHMXGLFH� DQG� GLVFULPLQDWLRQ�
�6HFKULVW� HW� DO��� ������ 7HDFKPDQ� HW� DO��� �������
HVSHFLDOO\� IURP� KHDOWK� FDUH� SURIHVVLRQDOV� �)RVWHU� HW�
DO���������/HH�	�&DODPDUR��������

7KH� FDXVH� RI� REHVLW\� KDV� EHHQ� DWWULEXWHG� WR�
PHWDEROLF�IDFWRUV��%UD\�	�'H/DQ\���������H[FHVVLYH�
FRQVXPSWLRQ� RI� REHVRJHQLF� IRRGV� �:LOGLQJ��
������� JHQHWLFV� �/\RQ� 	� +LUVFKKRUQ�� ������� DQG�
HQYLURQPHQWDO�FRQWULEXWLRQV�VXFK�DV�LQFUHDVHG�XVH�RI�
WUDQVSRUW� �H�J��� FDUV��:LOGLQJ��������� � ,Q�DGGLWLRQ� WR�
WKHVH� IDFWRUV�� D� JURZLQJ� ERG\� RI� UHVHDUFK� LQGLFDWHV�
WKDW� HDWLQJ� VW\OHV� PD\� EH� D� VLJQL¿FDQW� FRQWULEXWRU�
WR� REHVLW\� �%RXWHOOH�� 1HXPDUN�6]WDLQHU�� 6WRU\�� 	�

5HVQLFN�� ������ *RULQ�� 3KHODQ�� 5D\QRU�� 	� :LQJ��
������6QRHN��9DQ�6WULHQ��-DQVVHQV��	�(QJHOV��������
9HOWVLVWD�HW�DO���������

,Q� DQ� DWWHPSW� WR� LGHQWLI\�ZK\� VRPH� LQGLYLGXDOV�
HDW�PRUH� WKDQ�RWKHUV�� WKUHH�PDLQ� HDWLQJ� VW\OHV� KDYH�
EHHQ� LQYHVWLJDWHG� H[WHQVLYHO\� �$OEHUWV�� 7KHZLVVHQ��
	� 5DHV�� ������� � 7KH� ¿UVW� VW\OH�� UHVWUDLQHG� HDWLQJ��
LQYROYHV� WKH� UHVWULFWLRQ� RI� IRRG� LQWDNH� RU� GLHWLQJ�
�$OEHUWV� HW� DO��� ������ DQG�PD\� OHDG� WR� ELQJH� HDWLQJ�
EHKDYLRUV� �9HOWVLVWD� HW� DO��� ������� � ,QGLYLGXDOV� ZKR�
UHVWULFW� WKHLU� IRRG� LQWDNH� VXSSUHVV� WKHLU� IHHOLQJV� RI�
KXQJHU�DQG�HDW�OHVV��6QRHN�HW�DO�����������5HVWUDLQHG�
HDWHUV�DUH�PRUH�OLNHO\�WR�RYHUHDW�WKDQ�LQGLYLGXDOV�ZKR�
DUH�QRW�UHVWULFWLQJ��5XGHUPDQ����������

7KH� VHFRQG� HDWLQJ� VW\OH� LV� H[WHUQDO� HDWLQJ���
([WHUQDO�HDWLQJ�LV�HDWLQJ�LQ�UHVSRQVH�WR�H[WHUQDO�FXHV�
�$OEHUWV� HW� DO��� ������� � 7KH� H[WHUQDO� HDWLQJ� WKHRU\�
SURSRVHV�WKDW�FHUWDLQ�SHRSOH�DUH�PRUH�VXVFHSWLEOH�WR�
H[WHUQDO�IRRG�FXHV��H�J���VHHLQJ�IRRG�RQ�D�WHOHYLVLRQ�
DGYHUWLVHPHQW�� WKDQ� RWKHUV� DQG� HDW� LQ� UHVSRQVH� WR�
WKHVH�FXHV��UHJDUGOHVV�RI�WKHLU�LQWHUQDO�VWDWH�RI�KXQJHU�
DQG�VDWLHW\��$OEHUWV�HW�DO�����������,QGLYLGXDOV�ZKR�DUH�
H[WHUQDO� HDWHUV� DUH�PRUH� OLNHO\� WR� VQDFN� LQ� VWUHVVIXO�
VLWXDWLRQV��&RQQHU��)LWWHU��	�)OHWFKHU��������DQG�KDYH�
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IHHOLQJV�RI�ORZ�VHOI�ZRUWK��%UDHW�	�9DQ�6WULHQ����������
7KH� WKLUG�PDLQ�HDWLQJ�VW\OH� LV�HPRWLRQDO�HDWLQJ���

(PRWLRQDO� HDWLQJ� KDV� EHHQ� GH¿QHG� DV� HDWLQJ� LQ�
UHVSRQVH� WR� QHJDWLYH� HPRWLRQV� �9DQ�6WULHQ�� )ULMWHUV��
%HUJHUV��	�'HIDUHV�� ������� � 6QRHN� DQG� FROOHDJXHV¶�
�������3V\FKRVRPDWLF�7KHRU\� SRVLWV� WKDW� HPRWLRQDO�
HDWHUV� GR� QRW� HDW� LQ� UHVSRQVH� WR� LQWHUQDO� VLJQDOV� RI�
KXQJHU�RU� VDWLHW\�EXW� LQ� UHVSRQVH� WR� WKHLU� HPRWLRQV���
:KHQ�HPRWLRQDO�HDWHUV�H[SHULHQFH�VWUHVV�WKH\�UHVSRQG�
E\�HDWLQJ�H[FHVVLYHO\���,Q�FRPSDULVRQ�QRQ�HPRWLRQDO�
HDWHUV�LQ�D�VLPLODU�VLWXDWLRQ�ZRXOG�EH�PRUH�OLNHO\�WR�
ORVH�WKHLU�DSSHWLWH��*UHHQR�	�:LQJ����������

2YHU� WKH� ODVW� IHZ� \HDUV�� UHVHDUFKHUV� KDYH� QRW�
RQO\� UH�VKDSHG� WKH� VFRSH� RI� HDWLQJ� VW\OHV� EXW� KDYH�
DWWHPSWHG�WR�JDLQ�DQ�LQVLJKW�LQWR�KRZ�GLIIHUHQW�HDWLQJ�
VW\OHV�HPHUJH��KRZ� WR�PHDVXUH�GLIIHULQJ� VW\OHV�� DQG�
KRZ� WR� DGGUHVV� WKH� QHJDWLYH� FRQVHTXHQFHV� RI� HDFK�
VW\OH��6FKHUZLW]�	�.HVWHQ����������:KLOH�SDVW�UHVHDUFK�
KDV�H[DPLQHG�KRZ�HDWLQJ�VW\OHV�FRQWULEXWH�WR�REHVLW\��
UHVHDUFKHUV�KDYH�MXVW�EHJXQ�WR�H[SORUH�ZK\�WKHUH�DUH�
LQGLYLGXDO� GLIIHUHQFHV� LQ� HDWLQJ� VW\OHV�� DQG� ZK\� DQ�
LQGLYLGXDO�DGRSWV�D�SDUWLFXODU�VW\OH���(PRWLRQDO�VWDWHV�
PD\�H[HUW� VLJQL¿FDQW� LQÀXHQFH�RQ�HDWLQJ�EHKDYLRUV��
UHVXOWLQJ�LQ�HLWKHU�RYHU�HDWLQJ�RU�XQGHU�HDWLQJ��DQG�D�
FRQVHTXHQFH�RI�WKHVH�HDWLQJ�EHKDYLRUV�FDQ�EH�REHVLW\�
�*HOLHEWHU�	�$YHUVD�� ������� �$V� D� UHVXOW�� WKHUH� LV� D�
JURZLQJ�LQWHUHVW�LQ�WKH�PHFKDQLVPV�WKDW�FRQWULEXWH�WR�
HDWLQJ�EHKDYLRUV���6WXGLHV�WKDW�KDYH�H[SORUHG�WKLV�DUHD�
KDYH�PDLQO\� IRFXVHG�RQ�SV\FKRORJLFDO� IDFWRUV�� VXFK�
DV�GHSUHVVLRQ�DQG�DQ[LHW\��*HOLHEWHU�	�$YHUVD�����������

'HSUHVVLRQ��$Q[LHW\�DQG�(DWLQJ�6W\OHV
$� UHYLHZ� E\� WKH� 1DWLRQDO� ,QVWLWXWHV� RI� +HDOWK�

�1,+�� ������ IRXQG� WKDW� VRPH� ���� RI� DGROHVFHQWV�
VXIIHU� IURP� ERXWV� RI� DQ[LHW\� DQG� GHSUHVVLRQ� EHIRUH�
WKH\� UHDFK�DGXOWKRRG�� �7KHUH� LV�D�KLJK�SUHYDOHQFH�RI�
GLVWUHVV�LQ�XQLYHUVLW\�VWXGHQWV�DQG�UHODWLYHO\�ORZ�OHYHOV�
RI�SURIHVVLRQDO�KHOS�VHHNLQJ�LQ�VWXGHQWV��GHVSLWH�DFFHVV�
WR� IUHH� FRXQVHOLQJ� DQG� KHDOWK� VHUYLFHV� �1,+�� ��������
'HSUHVVLRQ�KDV�D�VLJQL¿FDQW�LPSDFW�RQ�WKH�FDSDFLW\�RI�
VWXGHQWV�WR�VWXG\�DQG�LV�DVVRFLDWHG�ZLWK�ORZHU�DFDGHPLF�
SHUIRUPDQFH���2QH�VSHFL¿F�HDWLQJ�VW\OH�WKDW�KDV�EHHQ�
H[WHQVLYHO\� UHVHDUFKHG� LQ� UHODWLRQ� WR� GHSUHVVLRQ�
LV� HPRWLRQDO� HDWLQJ�� DQG� LW� KDV� EHHQ� IRXQG� WR� EH� WKH�
PRVW� LQÀXHQWLDO� SUHGLFWRU� RI� GHSUHVVLRQ� �.RQWWLQHQ��
0DQQLVWR�� 6DUOLR�/DKWHHHQNRUYD�� 6LOYHQWRLQHQ�� 	�
+DXNNDOD�� ������ 2XZHQV�� 9DQ� 6WULHQ�� 	� /HHXZH��

������� �&HUWDLQ� IRRGV� WRR�KDYH�EHHQ� DVVRFLDWHG�ZLWK�
GHSUHVVLYH�V\PSWRPV��6DUOLR�/DKWHHQNRUYD��/DKHOPD��
	�5RRV���������IRU�H[DPSOH�PRUH�HQHUJ\�GHQVH�VZHHW�
IRRGV��-HIIHU\�HW�DO���������

1RUZRRG��5DZDQQD�DQG�%URZQ� ������� UHFHQWO\�
LQYHVWLJDWHG�HDWLQJ��DQG�ZHLJKW�UHODWHG�GLVWXUEDQFHV�
LQ� HPHUJLQJ� DGXOWV� ���� WR� ��� \HDUV�� LQ� UHODWLRQ� WR�
GHSUHVVLYH� V\PSWRPV�� � 7KHUH� ZDV� D� VLJQL¿FDQW�
UHODWLRQVKLS�EHWZHHQ�HDWLQJ�LQ�UHVSRQVH�WR�HPRWLRQDO�
DURXVDO�DQG�GHSUHVVLYH�V\PSWRPV��DV�ZHOO�DV�EHWZHHQ�
PDWHUQDO� UHODWLRQVKLSV� DQG� GHSUHVVLYH� V\PSWRPV�
DPRQJ� WKHVH� \RXQJ� DGXOWV�� � /HVV� VXSSRUWLYH�
UHODWLRQVKLSV�ZHUH�DOVR�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�
KLJKHU� OHYHOV� RI� GHSUHVVLYH� V\PSWRPV�� � $VVHVVLQJ�
LQWHUSHUVRQDO�DQG�SDUHQWDO�UHODWLRQVKLSV�DSSHDUV�WR�EH�
D�FULWLFDO�IDFWRU�ZKHQ�ZRUNLQJ�ZLWK�\RXQJ�DGXOWV�ZKR�
KDYH�ZHLJKW�DQG�IRRG�FRQFHUQV�DQG�GHSUHVVLRQ���

2QO\� RQH� NQRZQ� VWXG\� KDV� ORRNHG� DW� ZKHWKHU�
GHSUHVVLRQ� LV� DVVRFLDWHG� ZLWK� DQ� LQGLYLGXDO¶V� HQWLUH�
HDWLQJ�SDWWHUQ�� �.XF]PDUVNL� HW� DO�� � �������DUH� VRPH�
RI� WKH�¿UVW� UHVHDUFKHUV� WR� H[DPLQH� WKLV� UHODWLRQVKLS���
(DWLQJ� TXDOLW\� ZDV� PHDVXUHG� XVLQJ� WKH� +HDOWK\�
(DWLQJ� ,QGH[�� �7KH� KLJKHU� D� SDUWLFLSDQW¶V� VFRUH�� WKH�
PRUH�D�SHUVRQ¶V�RYHUDOO�HDWLQJ�SDWWHUQ�FRUUHVSRQGHG�
ZLWK� WKH� ����� 'LHWDU\� *XLGHOLQHV� IRU� $PHULFDQV��
DQG�WKH�EHWWHU�WKH�GLHW�TXDOLW\���(VVHQWLDOO\�WKLV�PHDQW��
SDUWLFLSDQWV� ZHUH� FRQVXPLQJ� D� YDULHW\� RI� QXWULHQW�
GHQVH� IRRGV� DQG� EHYHUDJHV� ZLWKLQ� DQG� DPRQJ� WKH�
EDVLF�IRRG�JURXSV��ZKLOH�FKRRVLQJ�IRRGV�WKDW�OLPLWHG�
WKH� LQWDNH� RI� VDWXUDWHG� DQG� WUDQV� IDWV�� FKROHVWHURO��
DGGHG�VXJDUV��VDOW��DQG�DOFRKRO���7KH�VWXG\�IRXQG�WKDW�
RYHUDOO� HDWLQJ� TXDOLW\� ZDV� VLJQL¿FDQWO\� DVVRFLDWHG�
ZLWK�UHSRUWHG�V\PSWRPV�RI�GHSUHVVLRQ���3DUWLFLSDQWV�
ZKR� KDG� D� KLJK�TXDOLW\� HDWLQJ� VW\OH� UHSRUWHG� IHZHU�
GHSUHVVLYH� V\PSWRPV� �.XF]PDUVNL� HW� DO��� ��������
:KLOH�WKHVH�UHVXOWV�LQGLFDWH�D�VLJQL¿FDQW�DVVRFLDWLRQ�
EHWZHHQ� GHSUHVVLRQ� DQG� RYHUDOO� HDWLQJ� SDWWHUQ�� WKH�
GHVLJQ� RI� WKLV� VWXG\�ZDV� EDVHG� RQ�$PHULFDQ� HDWLQJ�
JXLGHOLQHV�� � ,W� LV� WKHUHIRUH� XQNQRZQ� ZKHWKHU� WKHVH�
UHVXOWV�FDQ�EH�JHQHUDOLVHG�WR�RWKHU�FRXQWULHV���

1XPHURXV� H[SODQDWLRQV� RI� WKH� DVVRFLDWLRQ�
EHWZHHQ�HDWLQJ�DQG�DQ[LHW\�KDYH�EHHQ�K\SRWKHVL]HG���
7KH� FRPIRUW� K\SRWKHVLV� �'DOOPDQ� HW� DO��� ������
2UEDFK�� ������ KROGV� WKDW� FRQVXPSWLRQ� RI� KLJK� IDW�
DQG�FDUERK\GUDWH�IRRGV�SURYLGHV�FRPIRUW�WR�DQ[LRXV�
GLHWHUV�RU�SHRSOH�ZKR�DUH�REHVH���2QH�LVVXH�ZLWK�WKLV�
K\SRWKHVLV�LV�WKDW�WKLV�H[SODQDWLRQ�GRHV�QRW�FRQVLGHU�
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HDWLQJ� WR�EH�FRPIRUWLQJ� WR�QRQ�GLHWHUV�RU�QRQ�REHVH�
LQGLYLGXDOV� �3ROLY\�� 2XZHQV�� 	� 0F)DUODQH�� ��������
$Q� DOWHUQDWLYH� K\SRWKHVLV� VXJJHVWV� WKDW� HDWLQJ�PD\�
VHUYH� DV� D� GLVWUDFWLRQ� IURP� D� SHUVRQ¶V� DQ[LHWLHV�
�+HUPDQ�	�3ROLY\����������

,QWHUSHUVRQDO�3UREOHPV�DQG�6HOI�:HLJKLQJ
5HVHDUFK� KDV� HVWDEOLVKHG� D� VWURQJ� OLQN� EHWZHHQ�

GLVRUGHUHG� HDWLQJ� DQG� LQWHUSHUVRQDO� SUREOHPV�
�$PEZDQL�	�+RSZRRG�� ������ (YDQV�	�:HUWKHLP��
������� KRZHYHU�� QR� VXFK� OLQN� KDV� EHHQ� HVWDEOLVKHG�
EHWZHHQ� LQWHUSHUVRQDO� SUREOHPV� DQG� HDWLQJ� VW\OHV���
,QWHUSHUVRQDO� SUREOHPV�� L�H��� GLI¿FXOWLHV� UHODWLQJ� WR�
RWKHUV� DQG� IRUPLQJ� VDWLVI\LQJ��PXWXDO� UHODWLRQVKLSV��
KDYH�EHHQ�VXJJHVWHG�WR�EH�D�IXQGDPHQWDO�FRPSRQHQW�
LQ� HDWLQJ� GLVRUGHUV� �+DUWPDQQ�� =HHFN�� 	� %DUUHWW��
��������7KH\�KDYH�EHHQ�VXJJHVWHG�WR�EH�D�FRUH�IHDWXUH�
LQ� WKH� GHYHORSPHQW� RI� DQ� HDWLQJ� GLVRUGHU�� DFW� WR�
PDLQWDLQ� WKH�GLVRUGHU��DQG�GHYHORS�DV�D� UHVXOW�RI�DQ�
HDWLQJ�GLVRUGHU��&RQQDQ��7URRS��/DQGDX��&DPSEHOO��	�
7UHDVXUH��������0FLQWRVK��%XOLN��0FNHQ]LH��/XW\��	�
-RUGDQ��������6WHLJHU�	�+RXOH����������,QWHUSHUVRQDO�
SUREOHPV� LQFRUSRUDWH�D�ZLGH�UDQJH�RI� LVVXHV� UHODWHG�
WR�DQ�LQGLYLGXDO¶V�VRFLDO�LQWHUDFWLRQV�DQG�HQJDJHPHQW�
ZLWK� RWKHU� SHRSOH�� VXFK� DV� IDPLO\�� IULHQGV� RU� WKH�
ZRUN� HQYLURQPHQW� �$PEZDQL� 	� +RSZRRG�� ��������
5HVHDUFK�KDV�FRQVLVWHQWO\�GHPRQVWUDWHG�WKDW�EXOLPLF�
V\PSWRPV�DUH�DVVRFLDWHG�ZLWK�D�UDQJH�RI�LQWHUSHUVRQDO�
GLI¿FXOWLHV��DQG�WKDW�HOHYDWHG�LQWHUSHUVRQDO�SUREOHPV�
FRQWLQXH� \HDUV� DIWHU� D� SHUVRQ� LV� LQLWLDOO\� GLDJQRVHG�
ZLWK� DQ� HDWLQJ� GLGVRUGHU� �$WODV�� ������ +RSZRRG��
&ODUNH��	�3HUH]����������,QWHUSHUVRQDO�SUREOHPV�KDYH�
DOVR� EHHQ� OLQNHG� WR� ELQJH� EHKDYLRXU�� � &RFR��*XOOR��
6DOHUQR�DQG� ,DFRSRQHOOL� ������� IRXQG� WKDW� ORZ�VHOI�
HVWHHP� DQG� LQWHUSHUVRQDO� KRVWLOLW\� ZHUH� DVVRFLDWHG�
ZLWK�ELQJH�EHKDYLRUV� LQ�REHVH�SDUWLFLSDQWV�� �6WXGLHV�
DOVR�VXSSRUW�WKH�OLQN�EHWZHHQ�LQWHUSHUVRQDO�SUREOHPV�
DQG�REHVLW\��&RFR�HW�DO����������KRZHYHU��QR�NQRZQ�
VWXG\� KDV� H[SORUHG� WKH� SRVVLEOH� DVVRFLDWLRQ� RI�
LQWHUSHUVRQDO�SUREOHPV�DQG�HDWLQJ�VW\OHV�

5HVHDUFK�LQWR�WKH�SRVLWLYH�DQG�QHJDWLYH�HIIHFWV�RI�
VHOI�ZHLJKLQJ�LV�QHZ�DQG�XQGHU�UHVHDUFKHG���6WXGLHV�
KDYH�VKRZQ�WKDW�VHOI�ZHLJKLQJ�LV�D�VXFFHVVIXO�VWUDWHJ\�
IRU�ZHLJKW�ORVV�RU�SUHYHQWLRQ�RI�ZHLJKW�JDLQ��/LQGH��
-HIIHU\��)UHQFK��3URQN��	�%R\OH����������7KH�1DWLRQDO�
:HLJKW�&RQWURO�5HJLVWU\�IRXQG�WKDW�VHOI�ZHLJKLQJ�DW�
OHDVW�RQFH�D�ZHHN�FDQ�KHOS�SHRSOH�VXFFHVVIXOO\�ORVH�

ZHLJKW��.OHP��:LQJ��0F*XLUH��6HDJOH��	�+LOO����������
,QGHHG��UHGXFLQJ�WKH�IUHTXHQF\�WKDW�D�SHUVRQ�ZHLJKV�
WKHPVHOYHV� KDV� EHHQ� LQGHSHQGHQWO\� OLQNHG� ZLWK�
ZHLJKW� JDLQ� �%XWU\Q�� 3KHODQ�� +LOO�� 	�:LQJ�� ��������
+RZHYHU��1HXPDUN�6]WDLQHU��YDQ�GHQ�%HUJ��+DQQDQ��
6WDW�DQG�6WRU\��������IRXQG�WKDW�LQ�IHPDOHV�IUHTXHQW�
VHOI�ZHLJKLQJ�SUHGLFWHG�D�KLJKHU�IUHTXHQF\�RI�ELQJH�
HDWLQJ�DQG�XQKHDOWK\�ZHLJKW�FRQWURO�EHKDYLRUV��H�J���
VNLSSLQJ�PHDOV��VPRNLQJ�PRUH�FLJDUHWWHV��WDNLQJ�GLHW�
SLOOV��1HXPDUN�6]WDLQHU�HW�DO�����������

3UHVHQW�6WXG\
7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH�

LQWHUSOD\� EHWZHHQ� HDWLQJ� VW\OHV� DQG� GHSUHVVLRQ��
DQ[LHW\�� LQWHUSHUVRQDO� SUREOHPV� DQG� VHOI�ZHLJKLQJ�
EHKDYLRUV�DPRQJ�XQLYHUVLW\�VWXGHQWV�� �7KH�LQWHUSOD\�
EHWZHHQ� D� VHOHFWHG� HDWLQJ� VW\OH� RU� D� SDUWLFXODU� IRRG�
DQG� GHSUHVVLRQ�� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� D�
VHOHFWHG�HDWLQJ�VW\OH�RU�D�SDUWLFXODU�IRRG��DQG�DQ[LHW\�
DUH� ERWK�ZHOO� HVWDEOLVKHG� �.XF]PDUVNL� HW� DO��� ������
<DQQDNRXOLD�HW�DO�����������+RZHYHU��RQO\�RQH�NQRZQ�
VWXG\�KDV�H[DPLQHG�WKH�DVVRFLDWLRQV�EHWZHHQ�RYHUDOO�
HDWLQJ�VW\OHV�DQG�GHSUHVVLRQ��DQG�WKDW�H[SHULPHQW�XVHG�
D�PHDVXUH�WKDW�PD\�RQO\�EH�UHOHYDQW�WR�WKH�$PHULFDQ�
SRSXODWLRQ��.XF]PDUVNL�HW�DO�����������)RU�WKH�SXUSRVH�
RI�WKH�SUHVHQW�VWXG\��HDWLQJ�VW\OH�ZDV�RSHUDWLRQDOL]HG�
XVLQJ�WKH�6HYHQ�(DWLQJ�6W\OHV�4XHVWLRQQDLUH��6(64��
6FKHUZLW]� 	� .HVWHQ�� ������� ZKLFK� KDV� EHHQ� XVHG�
ZRUOGZLGH�� �%\� ORRNLQJ�DW�D�SHUVRQ¶V�RYHUDOO�HDWLQJ�
VW\OH�LQ�LWV�HQWLUHW\��UHVHDUFK�PD\�EH�DEOH�WR�HQKDQFH�
WKH�XQGHUVWDQGLQJ�RI� HDWLQJ� VW\OHV� DQG�FRQWULEXWH� WR�
WKH�GHYHORSPHQW�RI�REHVLW\�LQWHUYHQWLRQV���1R�VWXGLHV�
WR� GDWH� KDYH� H[DPLQHG� WKH� UHODWLRQVKLS� EHWZHHQ�
HDWLQJ� VW\OHV� DQG� LQWHUSHUVRQDO� SUREOHPV� DQG� HDWLQJ�
VW\OHV�DQG�VHOI�ZHLJKLQJ���

,Q� RUGHU� WR� DFFXUDWHO\� VWXG\� HDWLQJ� VW\OHV�� LW�
ZDV� QHFHVVDU\� WR� FRQWURO� IRU� RWKHU� IDFWRUV� NQRZQ�
WR� FRYDU\� ZLWK� WKLV� YDULDEOH�� � *HQGHU� LV� RQH� IDFWRU�
WKDW� KDV� FRQVLVWHQWO\� EHHQ� DVVRFLDWHG� ZLWK� HDWLQJ�
VW\OHV� �'HVKSDQGH�� %DVLO�� 	� %DVLO�� ������ 5DFHWWH��
'HXVLQJHU�� 6WUXEH�� +LJKVWHLQ�� 	� 'HXVLQJHU�� ��������
+XDQJ�� 6RQJ�� 6FKHPPHO� DQG� +RHUU� ������� IRXQG�
WKDW� PHQ� FRQVXPH� KLJKHU� FDORULHV� DQG� KLJK� IDW�
IRRGV�� PRUH� IDVW� IRRGV� DQG� IHZHU� YHJHWDEOHV� WKDQ�
ZRPHQ�� � 5HVHDUFK� DOVR� LQGLFDWHV� WKDW� IHPDOHV� VNLS�
PHDOV��6KDZ��������DQG�DUH�DW�D�JUHDWHU�ULVN�IRU�SRRU�
GLHWDU\�KDELWV�WKDQ�PDOHV��9LGHRQ�	�0DQQLQJ����������
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5DFH� LV� DQRWKHU� YDULDEOH� WKDW� KDV� EHHQ�
IRXQG� WR� SOD\� D� UROH� LQ� HDWLQJ� VW\OHV���
9LGHRQ�DQG�0DQQLQJ� ������� IRXQG� WKDW�
$IULFDQ�$PHULFDQV�DQG�+LVSDQLFV�ZKHQ�
FRPSDUHG�WR�&DXFDVLDQV�ZHUH�DW�D�JUHDWHU�
ULVN�IRU�SRRU�LQWDNH�RI�YHJHWDEOHV���$VLDQV�
KDYH�DOVR�EHHQ�IRXQG�WR�EH�VLJQL¿FDQWO\�
OHVV� OLNHO\� WKDQ� &DXFDVLDQV� WR� UHSRUW�
FRQVXPSWLRQ� RI� IUXLWV� DQG� YHJHWDEOHV��
DQG�$VLDQV� FRQVXPH� OHVV� FDOFLXP� WKDQ�
&DXFDVLDQV��9LGHRQ�	�0DQQLQJ����������
2QFH�JHQGHU�DQG�UDFH�ZHUH�FRQWUROOHG�DV�
FRYDULDWHV��WKH�FXUUHQW�VWXG\�FRXOG�PRUH�
DFFXUDWHO\� DVVHVV� WKH� LQWHUSOD\� EHWZHHQ�
RYHUDOO�HDWLQJ�VW\OHV��GHSUHVVLRQ��DQ[LHW\��
LQWHUSHUVRQDO�SUREOHPV�DQG�IUHTXHQF\�RI�
VHOI�ZHLJKLQJ���

'UDZLQJ� RQ� WKH� H[LVWLQJ� EDVH� RI�
UHVHDUFK� LQ� WKLV� DUHD�� WKH� IROORZLQJ�
K\SRWKHVHV� ZHUH� IRUPXODWHG� IRU� WKH�
FXUUHQW� VWXG\�� � � ��� ORZHU� HDWLQJ� VW\OHV�
WRWDO�VFRUHV��DV�PHDVXUHG�E\� WKH�6(64��
ZRXOG� EH� DVVRFLDWHG� ZLWK� VLJQL¿FDQWO\�
KLJKHU�VHOI�UHSRUWHG�VFRUHV�RI�GHSUHVVLRQ��
DV�PHDVXUHG�E\�VFRUHV�RQ�WKH�'HSUHVVLRQ�
$Q[LHW\� 6WUHVV� 6FDOHV����� ��� ORZHU�
HDWLQJ�VW\OHV�WRWDO�VFRUHV��DV�PHDVXUHG�E\�
WKH�6(64��ZRXOG�DOVR�EH�DVVRFLDWHG�ZLWK�
VLJQL¿FDQWO\�KLJKHU� VHOI�UHSRUWHG� VFRUHV�
RI�DQ[LHW\��DV�PHDVXUHG�E\�VFRUHV�RQ�WKH�
'HSUHVVLRQ� $Q[LHW\� 6WUHVV� 6FDOHV����
�'$66����� /RYLERQG�� 	� /RYLERQG��
����������ORZHU�HDWLQJ�VW\OHV�WRWDO�VFRUHV��
DV� PHDVXUHG� E\� WKH� 6(64�� ZRXOG� DOVR�
EH� DVVRFLDWHG� ZLWK� VLJQL¿FDQWO\� KLJKHU�
VHOI�UHSRUWHG� VFRUHV� RI� LQWHUSHUVRQDO�
SUREOHPV�� DV� PHDVXUHG� E\� WKH�
,QYHQWRU\� RI� ,QWHUSHUVRQDO� 3UREOHPV�
�,,3�� +RURZLW]�� $OGHQ�� :LJJLQV�� 	�
3LQFXV�� ������� ��� ORZHU� HDWLQJ� VW\OHV�
WRWDO�VFRUHV��DV�PHDVXUHG�E\� WKH�6(64��
ZRXOG� DOVR� EH� VLJQL¿FDQWO\� DVVRFLDWHG�
ZLWK� PRUH� IUHTXHQW� VHOI�ZHLJKLQJ�� DQG�
��� GHSUHVVLRQ� ZRXOG� DFFRXQW� IRU� PRUH�
VLJQL¿FDQW�YDULDQFH� LQ� WRWDO�HDWLQJ�VW\OH�
VFRUHV�� WKDQ� DQ[LHW\�� VHOI�ZHLJKLQJ� DQG�
LQWHUSHUVRQDO�SUREOHPV�

1 3HUFHQWDJH

*HQGHU
���)HPDOH ��� ����
���0DOH �� ����
5HODWLRQVKLS�6WDWXV
���6LQJOH ��� ����
���'H�IDFWR�UHODWLRQVKLS �� ����
���0DUULHG �� ���
���'LYRUFHG � ���
+LJKHVW�OHYHO�RI�HGXFDWLRQ
���1RW�¿QLVKHG�KLJK�VFKRRO � ���
���+LJK�VFKRRO �� ����
���9RFDWLRQDO �� ����
���8QGHUJUDGXDWH�GHJUHH �� ����
���3RVWJUDGXDWH�GHJUHH � ���
���0DVWHU¶V�GHJUHH � ���
���'RFWRUDWH�GHJUHH � ��
(WKQLFLW\
���&DXFDVLDQ ��� ����
���$VLDQ �� ���
���,QGLJHQRXV�$XVWUDOLDQV � ���
���0L[HG�5DFH � ���
���3DFL¿F�,VODQGHU � ��
���3HUVRQ � ��
���(XUDVLDQ � ��
���1RUZHJLDQ � ��
���6FDQGLQDYLDQ � ��
���0LGGOH�(DVWHUQ�(XURSHDQ � ��
���(XURSHDQ � ��
���0LGGOH�(DVWHUQ � ��
���$IULFDQ��(ULWUHDQ� � ��
���$UDE � ��
���/DWLQ�$PHULFDQ � ��
���+LVSDQLF � ��
6HOI�ZHLJKLQJ�LQ�WKH�SDVW�PRQWK
���1HYHU �� ����
���2QFH�D�PRQWK �� ����
���0RUH�WKDQ�RQFH�WKLV�PRQWK �� ����
���2QFH�D�ZHHN �� ���
���0RUH�WKDQ�RQFH�D�ZHHN �� ���
���(YHU\�GD\ ��� ���

7DEOH��
'HPRJUDSKLF�,QIRUPDWLRQ
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0HWKRG
3DUWLFLSDQWV

3DUWLFLSDQWV� ZHUH� ���� $XVWUDOLDQ� 8QLYHUVLW\�
VWXGHQWV���7KHUH�ZHUH�D�WRWDO�RI�����IHPDOHV���������
DQG����PDOHV� ���������� �3DUWLFLSDQWV� UDQJHG� LQ�DJH�
IURP���� WR�����ZLWK�D�PHDQ�DJH�RI���� �6'� ���������
6HH�7DEOH���IRU�GHPRJUDSKLF�LQIRUPDWLRQ�

0DWHULDOV
'HPRJUDSKLF�TXHVWLRQQDLUH���3DUWLFLSDQWV�ZHUH�

LQVWUXFWHG�WR�FRPSOHWH�GHPRJUDSKLF�TXHVWLRQV�UHODWLQJ�
WR�JHQGHU��DJH��UDFH��KLJKHVW�OHYHO�RI�HGXFDWLRQ��FXUUHQW�
UHODWLRQVKLS�VWDWXV�DQG�KRZ�RIWHQ� WKH\�KDG�ZHLJKHG�
WKHPVHOYHV�LQ�WKH�SDVW�PRQWK�

6HYHQ� (DWLQJ� 6W\OHV� 4XHVWLRQQDLUH� �6(64����
6FKHUZLW]�DQG�.HVWHQ��������GHYHORSHG�WKH�6(64��DQ�
���LWHP�TXHVWLRQQDLUH��GHVLJQHG�WR�PHDVXUH�WKH�VHYHQ�
HDWLQJ� VW\OHV� WKDW� KDYH� EHHQ� OLQNHG� WR� RYHUHDWLQJ��
RYHUZHLJKW�DQG�REHVLW\���7KH�TXHVWLRQQDLUH�FRQVLVWV�
RI� VHYHQ� VXEVFDOHV�� HPRWLRQDO� HDWLQJ�� IUHVK� IRRG��
IDVW� IRRG�� IRRG� IUHWWLQJ�� WDVN� VQDFNLQJ�� VHQVRU\��
VSLULWXDO�QRXULVKPHQW��HDWLQJ�DWPRVSKHUH�DQG�VRFLDO�
IDUH���6XEMHFWV�DUH�UHTXLUHG�WR�UHVSRQG�WR�WKH�VHYHQ�
HDWLQJ�VW\OHV�TXHVWLRQQDLUH�E\�VHOHFWLQJ� WKH�DQVZHU�
WKDW�EHVW� UHSUHVHQWV� WKHLU�FXUUHQW�HDWLQJ�VW\OHV�RQ�D�
��SRLQW�/LNHUW� 6FDOH�� EHWZHHQ� �� �QHYHU�� DQG���� RU�
����DOZD\V����(DFK�VXEVFDOH�FRQVLVWHG�RI�QHJDWLYHO\�
DQG� SRVLWLYHO\� VFRUHG� LWHPV�� � 7KH� WRWDO� VFRUHV� DUH�
FDOFXODWHG�E\�DGGLQJ�DOO�RI�WKH�SDUWLFLSDQW¶V�SRVLWLYH�
VFRUHV�WRJHWKHU�DQG�WKHQ�VXEWUDFWLQJ�WKH�WRWDO�RI�WKH�
QHJDWLYH� VFRUHV�� � 7KLV� UHVXOWV� LQ� WKH� SDUWLFLSDQW¶V�
WRWDO� LQWHUDFWLYH� HDWLQJ� VW\OHV� VFRUH�� � 3DUWLFLSDQWV�
ZKR� KDYH� D� VFRUH� RI� ���� RU� DERYH� KDYH� H[FHOOHQW�
LQWHUDFWLYH�HDWLQJ�VW\OHV��SUDFWLFLQJ�WKH�VHYHQ�HDWLQJ�
VW\OHV�DQG�HDWLQJ�RSWLPDOO\�PRVW�RI�WKH�WLPH������WR�
����KDYH�JRRG�LQWHUDFWLYH�HDWLQJ�VW\OHV��HDW�RSWLPDOO\�
VRPHWLPHV��� ���� WR����KDYH�VDWLVIDFWRU\� LQWHUDFWLYH�
HDWLQJ�VW\OHV��IRRG�DQG�HDWLQJ�DUH�RIWHQ�LVVXHV���DQG�D�
VFRUH�RI�����DQG�EHORZ�KDYH�LQWHUDFWLYH�HDWLQJ�VW\OHV�
WKDW� QHHG� LPSURYHPHQW� �HDWLQJ� VW\OH� LV� IDU� IURP�
RSWLPDO�RU�LQWHJUDWLYH����

%DVHG� RQ� D� VXUYH\� WKDW� FRQVLVWHG� RI� ������
SDUWLFLSDQWV�� WKH� LGHQWL¿HG�VHYHQ�IDFWRUV�ZHUH�IRXQG�
WR� EH� FRKHUHQW� DQG� FRQVLVWHQW� DIWHU� WKH� VDPSOH�ZDV�
UDQGRPO\�VSOLW�LQ�WZR�DQG�IDFWRU�DQDO\VHG��6FKHUZLW]��
	�.HVWHQ����������&URVV�VHFWLRQDO�DQDO\VHV�LQGLFDWHG�

WKDW� WKH� HPRWLRQDO� HDWLQJ� IDFWRU� ZDV� SRVLWLYHO\�
DVVRFLDWHG�ZLWK�VHOI�UHSRUWHG�IUHTXHQF\�RI�RYHUHDWLQJ�
DQG� WKH� OLNHOLKRRG� RI� EHLQJ� REHVH� �6FKHUZLW]�� 	�
.HVWHQ����������7KH�6(64�IRU�WKH�SUHVHQW�VWXG\�KDG�D�
&URQEDFK¶V�$OSKD�RI�������

'HSUHVVLRQ� $Q[LHW\� 6WUHVV� 6FDOHV���� �'$66�
����� � 7KH�'$66���� �/RYLERQG�	�/RYLERQG�� ������
LV� D� ��� LWHP� TXHVWLRQQDLUH� WKDW� LV� GHULYHG� IURP� WKH�
RULJLQDO� '$66�� ZKLFK� LV� D� ���LWHP� TXHVWLRQQDLUH���
7KH� '$66���� FRQVLVWV� RI� WKUHH� VHOI�UHSRUW� VFDOHV�
GHVLJQHG�WR�PHDVXUH�WKH�QHJDWLYH�HPRWLRQDO�VWDWHV�RI�
GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV���7KH�'HSUHVVLRQ�6FDOH�
DVVHVVHV�G\VSKRULD��KRSHOHVVQHVV��GHYDOXDWLRQ�RI�OLIH��
VHOI�GHSUHFDWLRQ�� ODFN� RI� LQWHUHVW� RU� LQYROYHPHQW��
DQKHGRQLD� DQG� LQHUWLD�� �7KH�$Q[LHW\� 6FDOH� DVVHVVHV�
DXWRQRPLF�DURXVDO��VNHOHWDO�PXVFOH�HIIHFWV��VLWXDWLRQDO�
DQ[LHW\�DQG�VXEMHFWLYH�H[SHULHQFH�RI�DQ[LRXV�DIIHFW���
7KH�6WUHVV�6FDOH�DVVHVVHV�GLI¿FXOW\�UHOD[LQJ��QHUYRXV�
DURXVDO�DQG�EHLQJ�HDVLO\�XSVHW�RU�DJLWDWHG��LUULWDELOLW\�
RU�RYHU�UHDFWLRQ�DQG�LPSDWLHQFH���)RU�WKH�SXUSRVH�RI�
WKLV� VWXG\�� RQO\� WKH� LWHPV� UHODWHG� WR� GHSUHVVLRQ� DQG�
DQ[LHW\�ZHUH�XWLOLVHG���5HVSRQGHQWV�UDWH�WKH�GHJUHH�WR�
ZKLFK�HDFK�V\PSWRP�ZDV�H[SHULHQFHG�RYHU�WKH�SDVW�
ZHHN�RQ�D���SRLQW�OLNHUW�W\SH�VFDOH�EHWZHHQ����GLG�QRW�
DSSO\�WR�PH�DW�DOO��DQG����DSSOLHG�WR�PH�YHU\�PXFK��RU�
PRVW�RI�WKH�WLPH����7KH�VFDOH�LV�QRW�GLUHFWO\�DSSOLFDEOH�
WR�D�VXEMHFW¶V�WHPSRUDU\�HPRWLRQDO�VWDWH��/RYLERQG��	�
/RYLERQG����������7KH�VXEVFDOH�VFRUHV�DUH�FDOFXODWHG�
E\� DGGLQJ� WKH� SDUWLFLSDQW¶V� UHVSRQVHV� WR� WKH� VHYHQ�
LWHPV� IURP� HDFK� VXEVFDOH� DQG� WKHQ�PXOWLSO\LQJ� WKLV�
VFRUH� E\� WZR� �1RUWRQ�� ������� � 'HSUHVVLRQ� VFRUHV�
EHWZHHQ���DQG����DQG�DQ[LHW\�VFRUHV�EHWZHHQ���DQG�
���LQGLFDWH�QRUPDO�OHYHOV���'HSUHVVLRQ�VFRUHV�EHWZHHQ�
��� DQG� ���� DQG� DQ[LHW\� VFRUHV� EHWZHHQ� �� DQG� ��
LQGLFDWH�PLOG�OHYHOV���0RGHUDWH�VFRUHV�IRU�GHSUHVVLRQ�
DUH�EHWZHHQ����DQG����� DQG�EHWZHHQ����DQG���� IRU�
DQ[LHW\���6HYHUH�OHYHOV�RI�GHSUHVVLRQ�DUH�EHWZHHQ����
DQG�����DQG�EHWZHHQ����DQG����IRU�DQ[LHW\���([WUHPHO\�
VHYHUH�OHYHOV�IRU�GHSUHVVLRQ�DUH�DERYH�����DQG�DERYH�
���IRU�DQ[LHW\�

$�ODUJH�ERG\�RI�UHVHDUFK�LQGLFDWHV�WKDW�WKH�'$66�
���KDV� H[FHOOHQW� LQWHUQDO� FRQVLVWHQF\� DQG� WHVW�UHWHVW�
UHOLDELOLW\��$QWKRQ\��%LHOLQJ��&R[��(QQV��	�6ZLQVRQ��
������ +HQU\�� 	� &UDZIRUG�� ������ /RYLERQG�� 	�
/RYLERQG����������

�6RFLDO�'HVLUDELOLW\�6FDOH���$�VKRUWHQHG�YHUVLRQ�
RI�0DUORZH�DQG�&URZQH¶V�6RFLDO�'HVLUDELOLW\�6FDOH�
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GHYHORSHG�E\�5D\��������ZDV�XVHG�� �7KH�VKRUWHQHG�
YHUVLRQ� FRQVLVWV� RI� HLJKW� TXHVWLRQV� WDNHQ� IURP�
WKH� RULJLQDO� ��� LWHPV�� � 7KH� SXUSRVH� RI� WKH� 6RFLDO�
'HVLUDELOLW\�6FDOH�LV�WR�GHWHUPLQH�ZKHWKHU�SDUWLFLSDQWV�
DQVZHU� LQ� D� VRFLDOO\� GHVLUDEOH� PDQQHU�� � �:HVWHU��
:LOOVH��	�'DYLV����������5HVSRQGHQWV�DUH�UHTXLUHG�WR�
VHOHFW�HLWKHU�\HV��QR�RU�XQVXUH�ZKHQ�DQVZHULQJ�HDFK�
TXHVWLRQ�� � ,WHPV� WKDW� DUH� PDUNHG� \HV� UHFHLYH� WKUHH�
SRLQWV�� XQVXUH� UHFHLYHV� WZR� SRLQWV� DQG� QR� UHFHLYHV�
RQH�SRLQW���)RXU�RI�WKH�HLJKW�LWHPV�DUH�UHYHUVH�FRGHG���
+LJKHU�RYHUDOO�VFRUHV� LQGLFDWH�D�JUHDWHU� WHQGHQF\� WR�
UHVSRQG� LQ� D� VRFLDOO\�GHVLUDEOH�PDQQHU�� �7KH�6RFLDO�
'HVLUDELOLW\� 6FDOH� KDV� EHHQ� VKRZQ� WR� KDYH� DOSKD�
UHOLDELOLWLHV�RI�����WR�������

,QYHQWRU\�RI�,QWHUSHUVRQDO�3UREOHPV�����,,3�
����� � 7KH� ,,3���� LV� D� ��� LWHP� VHOI�UHSRUW� PHDVXUH�
WKDW� ZDV� VKRUWHQHG� IURP� WKH� ,,3���� �+RURZLW]��
$OGHQ��:LJJLQV�� 	� 3LQFXV�� ������� � 7KH� ,,3���� KDV�
EHHQ� XVHG� H[WHQVLYHO\�ZLWK� RXWSDWLHQWV� DQG� LQ� QRQ�
FOLQLFDO�VHWWLQJV���7KH�,,3����FRQVLVWV�RI�HLJKW���LWHP�
VXEVFDOHV�� GRPLQHHULQJ�FRQWUROOLQJ�� YLQGLFWLYH�
VHOI�FHQWHUHG�� FROG�GLVWDQW�� VRFLDOO\� LQKLELWHG�� QRQ�
DVVHUWLYH�� RYHUO\� DFFRPPRGDWLQJ�� VHOI�VDFUL¿FLQJ�
DQG� LQWUXVLYH�QHHG\�� � 6XEMHFWV� DUH� UHTXLUHG� WR� UDWH�
WKH�GHJUHH� WR�ZKLFK� WKH\�KDYH�KDG�GLI¿FXOW\�ZLWK�D�
YDULHW\�RI�LQWHUSHUVRQDO�SUREOHPV�RQ�D���SRLQW�/LNHUW�
6FDOH�� UDQJLQJ� IURP� �� �QRW� DW� DOO�� WR� �� �H[WUHPHO\����
6XEVFDOH�VFRUHV�UDQJH�IURP���WR����DQG�D�WRWDO�VFRUH�LV�

FDOFXODWHG�E\�VXPPLQJ�WKH�VXEVFDOH�VFRUHV�WRJHWKHU���
+LJKHU�VFRUHV�RQ�DOO�VXEVFDOHV�LQGLFDWH�JUHDWHU�OHYHOV�
RI�LQWHUSHUVRQDO�GLI¿FXOWLHV���7KH�,,3����KDV�DGHTXDWH�
WR� VWURQJ� LQWHUQDO� FRQVLVWHQF\� �&URQEDFK¶V� DOSKD� RI�
�����������DQG�WHVW�UHWHVW�UHOLDELOLW\��U� ������������

7KUHH� IXUWKHU� VHOI�UHSRUW�PHDVXUHV�ZHUH�XVHG� LQ�
WKLV�VWXG\��EXW�DUH�QRW�UHSRUWHG�KHUH���7KHVH�LQFOXGHG�WKH�
3DWLHQW�+HDOWK�4XHVWLRQQDLUH�����6SLW]HU��.URHQNH��	�
:LOOLDPV���������WKH�0XOWLGLPHQVLRQDO�+HDOWK�/RFXV�
RI�&RQWURO�6FDOHV��:DOOVWRQ�	�:DOOVWRQ���������DQG�
WKH� 6LWXDWLRQDO� 6HOI�$ZDUHQHVV� 6FDOH� �*RYHUQ� 	�
0DUVFK��������

3URFHGXUH�
(WKLFDO� FOHDUDQFH� ZDV� REWDLQHG� IURP� %RQG�

8QLYHUVLW\� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH�
�%8+5(&��SULRU� WR�FRPPHQFHPHQW�RI� WKLV�UHVHDUFK���
3DUWLFLSDQWV� ZHUH� UHTXLUHG� WR� EH� DW� OHDVW� ��� \HDUV�
RI� DJH� DQG� UHVSRQGHG� WR� D� FDOO� IRU� SDUWLFLSDQWV� E\�
WKH� UHVHDUFKHUV�� �7KH� VXUYH\�ZDV� RIIHUHG� RQOLQH� DQG�
DOO� SDUWLFLSDQWV� ¿UVW� UHDG� DQ� H[SODQDWRU\� VWDWHPHQW�
SHUWDLQLQJ�WR�WKH�VWXG\�DQG�LQGLFDWHG�LQIRUPHG�FRQVHQW�
E\� FRPSOHWLQJ� WKH� TXHVWLRQQDLUHV�� � 3DUWLFLSDQWV� WKHQ�
FRPSOHWHG�GHPRJUDSKLF�TXHVWLRQV�IROORZHG�E\�D�EDWWHU\�
RI�VHYHQ�TXHVWLRQQDLUHV��IRXU�RI�ZKLFK�ZHUH�XVHG�LQ�WKLV�
VWXG\���4XHVWLRQQDLUHV�ZHUH�FRXQWHUEDODQFHG�DQG�WLWOHV�
RI�PHDVXUHV�ZHUH�UHPRYHG�WR�UHGXFH�RUGHU�DQG�VRFLDO�
GHVLUDELOLW\�HIIHFWV�UHVSHFWLYHO\���$�6RFLDO�'HVLUDELOLW\�

9DULDEOH 0 6' � � � � � � � �

����6RFLDO�'HVLUDELOLW\ ����� ���� ±
����*HQGHU ± ± ���� ±
����5DFH ± ± ���� ��� ±
����6HOI�ZHLJKLQJ ± ± ��� ��� ���� ± �
����'HSUHVVLRQ ���� ���� ��� ��� ���� ���� ±
����$Q[LHW\ ���� ���� ��� ��� ��� ��� ��� ±
����,QWHUSHUVRQDO�3UREOHPV ����� ����� ��� ��� ���� ��� ��� ��� ±
����7RWDO�(DWLQJ�6W\OHV ����� ����� ���� ���� ��� ���� ���� ���� ���� ±

1RWH��S��������S��������S��������

7DEOH��
,QWHU�FRUUHODWLRQV�RI�6RFLDO�'HVLUDELOLW\��*HQGHU��5DFH��6HOI�:HLJKLQJ��'HSUHVVLRQ��$Q[LHW\��,QWHUSHUVRQDO�3UREOHPV��DQG�7RWDO�(DWLQJ�
6W\OHV��1� �����
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VFDOH�ZDV� LQFOXGHG�WR�GHWHUPLQH�ZKHWKHU�SDUWLFLSDQWV�
DQVZHUHG� WKH� TXHVWLRQV� LQ� D� VRFLDOO\� GHVLUDEOH�
PDQQHU�� DV� VWXGHQWV� ZHUH� DOORZHG� WR� JDLQ� FUHGLW�
SRLQWV� IRU�SDUWLFLSDWLQJ�� �7R�FRQWURO� IRU� WKH� WHQGHQF\�
RI� UHVSRQGHQWV� WR� DQVZHU�TXHVWLRQV� LQ� D�PDQQHU� WKDW�
ZRXOG� EH� YLHZHG� IDYRUDEO\� E\� WKH� UHVHDUFKHUV�WKH�
VRFLDO�GHVLUDEOH�TXHVWLRQQDLUH�ZDV�HQWHUHG�LQ�6WHS���RI�
WKH�+LHUDUFKLFDO�0XOWLSOH�5HJUHVVLRQ���

5HVXOWV
3ULRU� WR� DQDO\VHV� DOO� YDULDEOHV� ZHUH� H[DPLQHG�

IRU� UDWLR� RI� FDVHV� WR� ,9V�� PLVVLQJ� YDOXHV�� RXWOLHUV��
QRUPDOLW\�� OLQHDULW\�� KRPRVFHGDVWLFLW\� RI� UHVLGXDOV��
DQG�PXOWLFROOLQHDULW\�DQG�VLQJXODULW\���2I�WKH�RULJLQDO�
���� FDVHV�� WZR� ZHUH� XQGHU� WKH� DJH� RI� ��� \HDUV� RI�
DJH� DQG� WKHUHIRUH� WKHLU� GDWD� ZDV� GHOHWHG�� � 2I� WKH�
UHPDLQLQJ�����FDVHV��PLVVLQJ�GDWD�ZDV� LGHQWL¿HG� LQ�

���FDVHV��DQG����FDVHV�ZHUH�PLVVLQJ�PRUH�WKDQ�KDOI�RI�
WKH�TXHVWLRQQDLUHV���$V�VXFK��WKH\�ZHUH�GHOHWHG�IURP�
WKH�VDPSOH���/LWWOH¶V�0LVVLQJ�&RPSOHWHO\�DW�5DQGRP�
7HVW� �0&$5�� ZDV� FRQGXFWHG� RQ� WKH� UHPDLQLQJ� ���
FDVHV�ZLWK�GDWD�PLVVLQJ��DV�PLVVLQJ�GDWD�VKRXOG�QRW�
EH� DVVXPHG� WR� EH� PLVVLQJ� DW� UDQGRP� �7DEDFKQLFN��
	�)LGHOO����������7KH�PLVVLQJ�GDWD�DQDO\VLV�UHVXOWHG�
LQ�� FKL�VTXDUH�  � �������� �GI�  � ������ S�  � ����� Į�  �
������ ZKLFK� LQGLFDWHG� WKDW� WKH� PLVVLQJ� YDOXHV� ZHUH�
FRPSOHWHO\�DW�UDQGRP���7KH�WHVW�DOVR�VKRZHG�WKDW�WKH�
YDOXHV�ZHUH�OHVV�WKDQ����IRU�HDFK�VXEVFDOH���0LVVLQJ�
YDOXHV�IRU�HDFK�RI�WKH����FDVHV�ZHUH�UHSODFHG�ZLWK�DQ�
LQGLYLGXDO�PHDQ�IURP�/LWWOH�0&$5�7HVW���(YDOXDWLRQ�
RI� GHVFULSWLYH� VWDWLVWLFV�� ZLWK� DQG� ZLWKRXW� PHDQ�
VXEVWLWXWLRQ�� LQGLFDWHG� WKDW� PHDQ� VXEVWLWXWLRQ� PDGH�
QR�VLJQL¿FDQW�GLIIHUHQFH�WR�WKH�GDWD�VHW�UHVXOWLQJ�LQ�DOO�
FDVHV�EHLQJ�UHWDLQHG�� �7KH�¿QDO�VDPSOH�FRQVLVWHG�RI�
����SDUWLFLSDQWV����

3UHGLFWRU ǻ5� ȕ % 6(�% ����&,�IRU�%

6WHS�� ���
���&RQVWDQW ����� ����� >������������@
���6RFLDO�'HVLUDELOLW\ ���� ����� ��� >�����������@
���*HQGHU ���� ����� ���� >������������@
���5DFH ��� ���� ��� >����������@
6WHS�� ���
���&RQVWDQW ����� ����� >�������������@
���6HOI�ZHLJKLQJ ���� ����� ���� >�����������@
6WHS�� ���
���&RQVWDQW ����� ����� >�������������@
���,QWHUSHUVRQDO�3UREOHPV ���� ���� ��� >����������@
6WHS�� ���
���&RQVWDQW ����� ����� >�������������@
���$Q[LHW\ ���� ���� ��� >����������@
6WHS�� ���
���&RQVWDQW ����� ����� >�������������@
���'HSUHVVLRQ ���� ����� ��� >�����������@
7RWDO�5�� ����

1RWH��&,� �FRQ¿GHQFH�LQWHUYDOV���S��������S��������S��������

7DEOH��
+LHUDUFKLFDO� 0XOWLSOH� 5HJUHVVLRQ� ZLWK� 2YHUDOO� (DWLQJ� 6W\OH� 3UHGLFWHG� IURP� 6HOI�:HLJKLQJ�� ,QWHUSHUVRQDO�
3UREOHPV��$Q[LHW\�DQG�'HSUHVVLRQ�DQG�&RQWUROOHG�IRU�E\�6RFLDO�'HVLUDELOLW\��*HQGHU�DQG�5DFH��1� �����
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'HVFULSWLYH�VWDWLVWLFV
3ULRU�WR�PDLQ�DQDO\VHV��XQ�FHQWUHG�PHDQV��VWDQGDUG�

GHYLDWLRQV� DQG� LQWHU�FRUUHODWLRQV� RI� WKH� LQGHSHQGHQW�
YDULDEOH�� WKH�GHSHQGHQW�YDULDEOHV�DQG� WKH�FRYDULDWHV�
ZHUH�DVFHUWDLQHG���$V�FDQ�EH�VHHQ�LQ�7DEOH����RYHUDOO�
HDWLQJ� VW\OH� VFRUHV� ZHUH� VLJQL¿FDQWO\� QHJDWLYHO\�
FRUUHODWHG� ZLWK� VRFLDO� GHVLUDELOLW\�� VHOI�ZHLJKLQJ��
GHSUHVVLRQ��DQ[LHW\�DQG�LQWHUSHUVRQDO�SUREOHPV��VXFK�
WKDW� ORZHU� RYHUDOO� HDWLQJ� VFRUHV� LQGLFDWHG� KLJKHU�
VFRUHV� RQ� VRFLDO� GHVLUDELOLW\�� GHSUHVVLRQ�� DQ[LHW\�
DQG� LQWHUSHUVRQDO� SUREOHPV� DQG�PRUH� IUHTXHQW� VHOI�
ZHLJKLQJ�� � *HQGHU� ZDV� VLJQL¿FDQWO\� SRVLWLYHO\�
FRUUHODWHG� ZLWK� GHSUHVVLRQ� DQG� DQ[LHW\�� VXFK� WKDW�
EHLQJ�PDOH�ZDV�DVVRFLDWHG�ZLWK�KLJKHU�GHSUHVVLRQ�DQG�
DQ[LHW\�� �5DFH�ZDV�QRW�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�
DQ\� RI� WKH� YDULDEOHV�� � 'HSUHVVLRQ� ZDV� VLJQL¿FDQWO\�
SRVLWLYHO\� FRUUHODWHG�ZLWK� DQ[LHW\� DQG� LQWHUSHUVRQDO�
SUREOHPV�� LQGLFDWLQJ� WKDW� KLJKHU� GHSUHVVLRQ� VFRUHV�
ZHUH� DVVRFLDWHG� ZLWK� KLJKHU� OHYHOV� RI� DQ[LHW\� DQG�
LQWHUSHUVRQDO� SUREOHPV� VFRUHV�� � $Q[LHW\� ZDV� DOVR�
VLJQL¿FDQWO\�SRVLWLYHO\�FRUUHODWHG�ZLWK� LQWHUSHUVRQDO�
SUREOHPV�� VXFK� WKDW� KLJKHU� DQ[LHW\� VFRUHV� ZHUH�
DVVRFLDWHG�ZLWK�KLJKHU�LQWHUSHUVRQDO�SUREOHPV�VFRUHV�����

+LHUDUFKLFDO�0XOWLSOH�5HJUHVVLRQ��+05���
$QDO\VHV

+LHUDUFKLFDO� 0XOWLSOH� 5HJUHVVLRQ� �+05�� ZDV�
HPSOR\HG�WR�LQYHVWLJDWH�WKH�LQWHUSOD\�EHWZHHQ�HDWLQJ�
VW\OHV�DQG�GHSUHVVLRQ��DQ[LHW\��LQWHUSHUVRQDO�SUREOHPV�
DQG�VHOI�ZHLJKLQJ��DPRQJ�8QLYHUVLW\�VWXGHQWV��DIWHU�
FRQWUROOLQJ� IRU� VRFLDO� GHVLUDELOLW\�� JHQGHU� DQG� UDFH���
%DVHG� RQ� WKH� OLWHUDWXUH�� VRFLDO� GHVLUDELOLW\�� JHQGHU�
DQG�UDFH�ZHUH�HQWHUHG�RQ�6WHS���DV�FRYDULDWHV���6HOI�
ZHLJKLQJ�� LQWHUSHUVRQDO� SUREOHPV�� DQ[LHW\� DQG�
GHSUHVVLRQ� ZHUH� DOVR� HQWHUHG� LQWR� WKH� +05�� � $V�
GHPRQVWUDWHG� LQ�7DEOH� ��� VRFLDO� GHVLUDELOLW\�� JHQGHU�
DQG�UDFH�H[SODLQHG�D�VLJQL¿FDQW����RI�WKH�YDULDQFH�LQ�
RYHUDOO�HDWLQJ�VW\OH�VFRUHV��5��FKDQJH� ������)�FKDQJH�
���� �����  � ������ S�  � ������ VXFK� WKDW� WKH� FRYDULDWHV�
ZHUH�SUHGLFWLYH�RI�ORZHU�HDWLQJ�VW\OH�VFRUHV���$W�6WHS�
��� VHOI�ZHLJKLQJ� H[SODLQHG� DQ� DGGLWLRQDO� VLJQL¿FDQW�
���RI�WKH�YDULDQFH�LQ�RYHUDOO�HDWLQJ�VW\OH�VFRUHV��5��
FKDQJH� ������)�FKDQJH���������� �������S� �������VXFK�
WKDW�VHOI�ZHLJKLQJ�ZDV�SUHGLFWLYH�RI�ORZHU�HDWLQJ�VW\OH�
VFRUHV���$W�6WHS����LQWHUSHUVRQDO�SUREOHPV�H[SODLQHG�
DQ�DGGLWLRQDO�VLJQL¿FDQW����RI�WKH�YDULDQFH�LQ�RYHUDOO�

HDWLQJ�VW\OH�VFRUHV��5��FKDQJH� ������)�FKDQJH����������
 ��������S��� ������ VXFK� WKDW� LQWHUSHUVRQDO�SUREOHPV�
ZHUH�SUHGLFWLYH�RI�ORZHU�RYHUDOO�HDWLQJ�VW\OH�VFRUHV���
$W� 6WHS� ��� DQ[LHW\� H[SODLQHG� DQ� DGGLWLRQDO� QRQ�
VLJQL¿FDQW����RI�WKH�YDULDQFH�LQ�RYHUDOO�HDWLQJ�VW\OH�
VFRUHV��5�� FKDQJH� � �����)� FKDQJH� ���� ����� � ������
S�  � ������ �7KHUHIRUH�� DQ[LHW\�ZDV� D� QRQ�VLJQL¿FDQW�
SUHGLFWRU� RI� RYHUDOO� HDWLQJ� VW\OH� VFRUHV�� �$W� 6WHS� ���
GHSUHVVLRQ�H[SODLQHG�DQ�DGGLWLRQDO�VLJQL¿FDQW����RI�
WKH�YDULDQFH�LQ�RYHUDOO�HDWLQJ�VW\OH�VFRUHV��5��FKDQJH�
 ������)�FKDQJH���������� ��������S���������VXFK�WKDW�
GHSUHVVLRQ� ZDV� SUHGLFWLYH� RI� RYHUDOO� HDWLQJ� VW\OH�
VFRUHV�� � ,Q� WKH� ¿QDO�PRGHO�� RQO\� VRFLDO� GHVLUDELOLW\��
VHOI�ZHLJKLQJ� DQG� GHSUHVVLRQ� ZHUH� VWDWLVWLFDOO\�
VLJQL¿FDQW��ZLWK� GHSUHVVLRQ� UHFRUGLQJ� D� KLJKHU� EHWD�
YDOXH��ȕ� �������S���������WKDQ�VHOI�ZHLJKLQJ��ȕ� �������
S� �������DQG�VRFLDO�GHVLUDELOLW\��ȕ� �������S� ��������

'LVFXVVLRQ
7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH�

LQWHUSOD\�EHWZHHQ�HDWLQJ�VW\OHV�LQ�XQLYHUVLW\�VWXGHQWV�
ZLWK�GHSUHVVLRQ��DQ[LHW\��LQWHUSHUVRQDO�SUREOHPV�DQG�
VHOI�ZHLJKLQJ�� �7KH� ¿UVW� K\SRWKHVLV�ZDV� VXSSRUWHG���
/RZHU� HDWLQJ� VW\OHV� WRWDO� VFRUHV� ZHUH� VLJQL¿FDQWO\�
DVVRFLDWHG�ZLWK� KLJKHU� VFRUHV� RI� GHSUHVVLRQ�� �7KXV��
WKLV� VWXG\� VXJJHVWV� WKDW� XQLYHUVLW\� VWXGHQWV� ZKR�
KDYH�KLJKHU�GHSUHVVLYH�VFRUHV�DUH�VLJQL¿FDQWO\�PRUH�
OLNHO\�WR�KDYH�DQ�RYHUDOO�XQKHDOWK\�HDWLQJ�VW\OH��WKDQ�
WKRVH�ZLWK� ORZHU�GHSUHVVLYH�VFRUHV�� �7KLV�¿QGLQJ� LV�
FRQVLVWHQW� ZLWK� WKH� PXOWLWXGH� RI� UHVHDUFK� WKDW� KDV�
IRXQG� D� VLPLODU� SDWWHUQ� EHWZHHQ� GHSUHVVLRQ� DQG�
HPRWLRQDO�HDWLQJ��.RQWWLQHQ�HW�DO���������7KLV�VWXG\¶V�
¿QGLQJ�DOVR�VXSSRUWV� WKH�RQO\�NQRZQ�VWXG\�WKDW�KDV�
H[SORUHG� WKH� UHODWLRQVKLS� EHWZHHQ� GHSUHVVLRQ� DQG�
RYHUDOO�HDWLQJ�VW\OH���:KLOH�WKH�VWXG\�E\�.XF]PDUVNL�
HW� DO�� � ������� LQGLFDWHG� WKDW� SHRSOH�ZLWK� GHSUHVVLRQ�
ZHUH� VLJQL¿FDQWO\� PRUH� OLNHO\� WR� KDYH� DQ� RYHUDOO�
XQKHDOWK\� GLHW�� WKH� JHQHUDOLVDELOLW\� RI� WKH� VWXG\¶V�
¿QGLQJV� ZHUH� TXHVWLRQDEOH� GXH� WR� WKH� UHVHDUFKHUV�
XVLQJ�GLHWDU\�JXLGHOLQHV�IRU�$PHULFDQV���7KH�FXUUHQW�
VWXG\�ZDV� DEOH� WR� H[SDQG� XSRQ� WKLV� VWXG\¶V� �������
¿QGLQJV�E\�H[DPLQLQJ�ZKHWKHU�GHSUHVVLRQ�SUHGLFWHG�
RYHUDOO�HDWLQJ�VW\OH�E\�XVLQJ�WKH�6(64��D�PHDVXUH�WKDW�
WRRN�LQWR�FRQVLGHUDWLRQ�WKH�GLYHUVLW\�RI�HDWLQJ�DPRQJ�
FXOWXUHV���

7KH� VHFRQG� K\SRWKHVLV� ZDV� QRW� VXSSRUWHG���
/RZHU�HDWLQJ�VW\OHV�WRWDO�VFRUHV�ZHUH�QRW�DVVRFLDWHG�
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ZLWK� VLJQL¿FDQWO\� KLJKHU� VHOI�UHSRUWHG� VFRUHV� RI�
DQ[LHW\�� � :KLOH� FRUUHODWLRQ� DQDO\VLV� LQGLFDWHG� WKDW�
D� VLJQL¿FDQW� UHODWLRQVKLS� H[LVWHG� EHWZHHQ� DQ[LHW\�
DQG� RYHUDOO� HDWLQJ� VW\OH�� ZKHQ� DQ[LHW\� ZDV� SODFHG�
LQWR�WKH�+05��DIWHU�VHOI�ZHLJKLQJ�DQG�LQWHUSHUVRQDO�
SUREOHPV��DQ[LHW\�GLG�QRW�VLJQL¿FDQWO\�SUHGLFW�RYHUDOO�
HDWLQJ�VW\OH���7KH�UHVXOW�LV�FRQVLVWHQW�ZLWK�WKH�¿QGLQJV�
RI�%HOOLVOH� HW� DO�� � ��������ZKR� IRXQG� QR� VLJQL¿FDQW�
UHODWLRQVKLS�EHWZHHQ�DQ[LHW\�DQG�HDWLQJ�VW\OHV���

7KH�WKLUG�K\SRWKHVLV�ZDV�VXSSRUWHG���/RZHU�HDWLQJ�
VW\OHV�WRWDO�VFRUHV�ZHUH�DVVRFLDWHG�ZLWK�VLJQL¿FDQWO\�
KLJKHU�VHOI�UHSRUWHG�VFRUHV�RI�LQWHUSHUVRQDO�SUREOHPV���
7KLV�LV�WKH�¿UVW�NQRZQ�VWXG\�WKDW�KDV�ORRNHG�DW�ZKHWKHU�
LQWHUSHUVRQDO� SUREOHPV� FRQWULEXWH� WR� RYHUDOO� HDWLQJ�
VW\OHV�� �$� SHUVRQ�ZKR� LV� H[SHULHQFLQJ� LQWHUSHUVRQDO�
SUREOHPV�PD\�EH�PRUH� OLNHO\� WR� KDYH� DQ�XQKHDOWK\�
HDWLQJ� VW\OH�� � +RZHYHU�� � WKH� SUHVHQW� VWXG\� GLG� QRW�
H[DPLQH�ZKHWKHU�SDUWLFXODU�ZD\V�RI�UHODWLQJ��VXFK�DV�
GRPLQHHULQJ�FRQWUROOLQJ�� RU� YLQGLFWLYH�VHOI�FHQWHUHG�
SUHGLFWHG�RYHUDOO�HDWLQJ�VW\OH���7KHVH�DUH�UHODWLRQVKLSV�
WKDW�VKRXOG�EH�H[SORUHG�IXUWKHU���

7KH�IRXUWK�K\SRWKHVLV�ZDV�DOVR�VXSSRUWHG���/RZHU�
HDWLQJ�VW\OHV�WRWDO�VFRUHV�ZHUH�VLJQL¿FDQWO\�DVVRFLDWHG�
ZLWK� PRUH� IUHTXHQW� VHOI�ZHLJKLQJ�� �:KLOH� UHVHDUFK�
KDV� EHJXQ� WR� H[DPLQH� GLVRUGHUHG� HDWLQJ�� REHVLW\��
VHOI�PDQDJHPHQW�DQG�IUHTXHQF\�RI�VHOI�ZHLJKLQJ��QR�
NQRZQ�VWXGLHV�KDYH�ORRNHG�DW�ZKHWKHU�IUHTXHQF\�RI�
VHOI�ZHLJKLQJ� LQ� WKH� JHQHUDO� SRSXODWLRQ� FRQWULEXWHV�
WR� RYHUDOO� HDWLQJ� VW\OHV�� � +RZHYHU�� WKH� SUHVHQW�
VWXG\¶V�UHVXOW�LV�FRQVLVWHQW�ZLWK�1HLPDUN�6]WDLQHU�HW�
DO�� � ��������ZKR�IRXQG�DQ�DVVRFLDWLRQ�EHWZHHQ�VHOI�
ZHLJKLQJ� DQG� ELQJH� HDWLQJ�� � 7KH� SUHVHQWV� VWXG\¶V�
¿QGLQJV� IRXQG� D� VLJQL¿FDQW� QHJDWLYH� UHODWLRQVKLS�
EHWZHHQ� IUHTXHQF\� RI� VHOI�ZHLJKLQJ� DQG� RYHUDOO�
HDWLQJ�VW\OH���7KH�PRUH�IUHTXHQWO\�D�SHUVRQ�ZHLJKHG�
KHUVHOI��WKH�OHVV�KHDOWK\�KHU�RYHUDOO�HDWLQJ�VW\OH���6HOI�
ZHLJKLQJ� ZDV� DOVR� WKH� RQO\� SUHGLFWRU�� DSDUW� IURP�
GHSUHVVLRQ�WKDW�ZDV�VWLOO�VLJQL¿FDQW�ZKHQ�GHSUHVVLRQ��
DQ[LHW\�� LQWHUSHUVRQDO� SUREOHPV� DQG� VHOI�ZHLJKLQJ�
ZHUH� DFFRXQWHG� IRU� LQ� WKH�+05�� �7KLV� LPSOLHV� WKDW�
IUHTXHQF\�RI�VHOI�ZHLJKLQJ�SOD\V�DQ�LPSRUWDQW�UROH�LQ�
D�SHUVRQ¶V�RYHUDOO�HDWLQJ�VW\OH���

)LQDOO\��WKH�¿IWK�K\SRWKHVLV�WKDW�GHSUHVVLRQ�ZRXOG�
DFFRXQW�IRU�PRUH�VLJQL¿FDQW�YDULDQFH�LQ� WRWDO�HDWLQJ�
VW\OH�VFRUHV��FRPSDUHG�WR�DQ[LHW\��VHOI�ZHLJKLQJ�DQG�
LQWHUSHUVRQDO� SUREOHPV� LQ� XQLYHUVLW\� VWXGHQWV�� ZDV�
VXSSRUWHG�� � 7KLV� ¿QGLQJ� PD\� EH� H[SODLQHG� E\� WKH�

(VFDSH� 7KHRU\� �+HDWKHUWRQ� 	� %DXPHLVWHU�� �������
DV�GHSUHVVHG�SHRSOH�PD\�QRW�ZDQW�WR�GHDO�ZLWK�WKHLU�
GHSUHVVLRQ� DQG� DV� D� UHVXOW� WKH\� PD\� EHJLQ� WR� HDW�
XQKHDOWK\�IRRGV�� �8QWLO�QRZ��RQO\�RQH�NQRZQ�VWXG\�
KDV�H[DPLQHG�WKH�UHODWLRQVKLS�EHWZHHQ�GHSUHVVLRQ�DQG�
RYHUDOO� HDWLQJ� VW\OHV� �.RQWWLQHQ�� 0DQQLVWR�� 6DUOLR�
/DKWHHQNRUYD��6LOYHQWRLQHQ��	�+DXNNDOD��������DQG�
WKLV�VWXG\�GLG�QRW�H[SORUH�ZKHWKHU�GHSUHVVLRQ�ZDV�D�
PRUH�LQÀXHQWLDO�SUHGLFWRU�RI�HDWLQJ�FRPSDUHG�WR�RWKHU�
NQRZQ�IDFWRUV�WKDW�LQÀXHQFH�D�SHUVRQ¶V�HDWLQJ�VW\OH���

:KLOH� WKH� UHVXOWV� RI� WKLV� VWXG\� DUH� SURPLVLQJ�
WKH�H[SHULPHQW�GLG�KDYH�LWV�OLPLWDWLRQV���3DUWLFLSDQWV�
ZHUH�XQLYHUVLW\�VWXGHQWV��PDNLQJ�WKH�JHQHUDOL]DELOLW\�
RI� WKH� VWXG\� TXHVWLRQDEOH�� � � $QRWKHU� LVVXH� RI� WKH�
H[SHULPHQW�ZDV�WKDW�WKH�GDWD�FROOHFWHG�ZDV�EDVHG�RQ�
VHOI�UHSRUWLQJ���7KHUHIRUH��SDUWLFLSDQWV�ZHUH�UHTXLUHG�
WR� UHPHPEHU� SDUWLFXODU� LQIRUPDWLRQ�� VXFK� DV� KRZ�
RIWHQ� WKH\� ZHLJKHG� WKHPVHOYHV� LQ� WKH� SDVW� PRQWK��
RU� ZKDW� WKH\� KDG� HDWHQ�� �$V� D� UHVXOW�� SDUWLFLSDQWV¶�
UHFROOHFWLRQV�PD\�QRW�KDYH�EHHQ�SUHFLVH���7R�LPSURYH�
UHOLDELOLW\�RI�WKH�VWXG\��IXWXUH�UHVHDUFK�FRXOG�FRQGXFW�
D�ORQJLWXGLQDO�VWXG\�WKDW�H[SORUHV�RYHUDOO�HDWLQJ�VW\OHV�
DQG� WKH� UHODWLRQVKLS� EHWZHHQ� GHSUHVVLRQ�� DQ[LHW\��
LQWHUSHUVRQDO�SUREOHPV�DQG�VHOI�ZHLJKLQJ����������

3ULRU� WR� WKLV� VWXG\� WKHUH�ZDV� OLWWOH� UHVHDUFK� WKDW�
FRQVLGHUHG� WKH� UROH� RI� GHSUHVVLRQ� LQ� RYHUDOO� HDWLQJ�
VW\OHV��QR�UHVHDUFK�WKDW�H[SORUHG�DQ[LHW\�DQG�RYHUDOO�
HDWLQJ� VW\OHV� DQG� QR� UHVHDUFK� WKDW� FRQVLGHUHG� WKH�
UROH�RI� LQWHUSHUVRQDO�SUREOHPV�DQG� VHOI�ZHLJKLQJ� LQ�
HDWLQJ�� �7KLV�UHVHDUFK�GHPRQVWUDWHG� WKDW�GHSUHVVLRQ��
VHOI�ZHLJKLQJ��DQG�LQWHUSHUVRQDO�SUREOHPV�FRQWULEXWH�
WR� KRZ� D� XQLYHUVLW\� VWXGHQW� HDWV� DQG� WKHUHIRUH��
ZKHWKHU� D� SHUVRQ� KDV� WKH� SRWHQWLDO� WR� EHFRPH�
RYHUZHLJKW� RU� REHVH�� �+HQFH�� WKLV� VWXG\�KDV� KHOSHG�
WR�KLJKOLJKW�DUHDV� WKDW�QHJDWLYHO\�DIIHFW�D�XQLYHUVLW\�
VWXGHQW¶V�RYHUDOO�HDWLQJ�VW\OH���:KLOH�DQ�LQWHUSOD\�KDV�
EHHQ� LQGLFDWHG� EHWZHHQ� GHSUHVVLRQ�� LQWHUSHUVRQDO�
SUREOHPV�DQG�VHOI�ZHLJKLQJ�IRU�RYHUDOO�HDWLQJ�VW\OHV�
LQ�XQLYHUVLW\�VWXGHQWV��IXWXUH�UHVHDUFK�VKRXOG�H[SORUH�
WKHVH� UHODWLRQVKLSV� IXUWKHU� E\� VHOHFWLQJ� SDUWLFLSDQWV�
IURP�WKH�JHQHUDO�SRSXODWLRQ��WR�GHWHUPLQH�ZKHWKHU�DQ�
LQWHUSOD\�H[LVWV�LQ�YDULRXV�FRPPXQLWLHV���(DWLQJ�VW\OHV�
DUH�DQ�DVSHFW�RI�REHVLW\�WKDW�QHHGV�WR�EH�XQGHUVWRRG�
WR�KHOS�LQFUHDVH�NQRZOHGJH�DQG�WR�HQDEOH�DSSURSULDWH�
LQWHUYHQWLRQV�WR�EH�LPSOHPHQWHG���,W�LV�YLWDO�WKDW�HYHU\�
DYHQXH�LV�H[SORUHG�LQ�WKH�¿JKW�DJDLQVW�REHVLW\�����
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5HIHUHQFHV
$OEHUWV��+���-���(���0���7KHZLVVHQ��5���	�5DHV��
/������������'HDOLQJ�ZLWK�SUREOHPDWLF�HDWLQJ�
EHKDYLRXU��7KH�HIIHFWV�RI�D�PLQGIXOQHVV�
EDVHG�LQWHUYHQWLRQ�RQ�HDWLQJ�EHKDYLRXU��IRRG�
FUDYLQJV��GLFKRWRPRXV�WKLQNLQJ�DQG�ERG\�LPDJH�
FRQFHUQ���$SSHWLWH����������������GRL���������M�
DSSHW������������

$PEZDQL��6���	�+RSZRRG��&���-������������7KH�
XWLOLW\�RI�FRQVLGHULQJ�LQWHUSHUVRQDO�SUREOHPV�LQ�WKH�
DVVHVVPHQW�RI�EXOLPLF�IHDWXUHV���(DWLQJ�%HKDYLRUV��
��������������GRL���������M�HDWEHK������������

$QWRQ\��0���0���%LHOLQJ��3���-���&R[��%���-���(QQV��
0���:���	�6ZLQVRQ��5���3������������3V\FKRPHWULF�
SURSHUWLHV�RI�WKH����LWHP�DQG����LWHP�YHUVLRQV�
RI�WKH�GHSUHVVLRQ�DQ[LHW\�VWUHVV�VFDOHV�LQ�FOLQLFDO�
JURXSV�DQG�D�FRPPXQLW\�VDPSOH���3V\FKRORJLFDO�
$VVHVVPHQW�������������������

$UQRZ��%���.HQDUG\��-���	�$JUDV��:���6������������
7KH�HPRWLRQDO�HDWLQJ�VFDOH���7KH�GHYHORSPHQW�RI�D�
PHDVXUH�WR�DVVHVV�FRSLQJ�ZLWK�D�QHJDWLYH�DIIHFW�E\�
HDWLQJ���,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�'LVRUGHUV��
���������±���

%HOOLVOH��)���/RXLV�6\OYHVWUH��-���/LQHW��1���5RFDER\��
%���'DOOH��%���&KHQHDX��)���«�*XYRW��/������������
$Q[LHW\�DQG�IRRG�LQWDNH�LQ�PHQ���3V\FKRVRPDWLF�
0HGLFLQH������������±����

%RXWHOOH��.���1HXPDUN�6]WDLQHU��'���6WRU\��0���	�
5HVQLFN��0������������:HLJKW�FRQWURO�EHKDYLRUV�
DPRQJ�REHVH��RYHUZHLJKW��DQG�QRQRYHUZHLJKW�
DGROHVFHQWV���-RXUQDO�RI�3HGLDWULF�3V\FKRORJ\������
����������GRL���������MSHSV\���������

%UDHW��&���	�9DQ�6WULHQ��7������������$VVHVVPHQW�RI�
HPRWLRQDO�H[WHUQDOO\�LQGXFHG�DQG�UHVWUDLQHG�HDWLQJ�
EHKDYLRXU�LQ�QLQH�WR�WZHOYH�\HDU�ROG�REHVH�DQG�
QRQ�REHVH�FKLOGUHQ���%HKDYLRXU�5HVHDUFK���������
���±����

%UD\��*���$���	�'H/DQ\��-������������2SLQLRQV�RI�
REHVLW\�H[SHUWV�RQ�WKH�FDXVHV�DQG�WUHDWPHQW�RI�
REHVLW\±$�QHZ�VXUYH\���2EHVLW\�5HVHDUFK����6����
���6����6���

%XWU\Q��0���/���3KHODQ��6���+LOO��-���2���	�:LQJ��
5���5������������&RQVLVWHQW�VHOI�PRQLWRULQJ�RI�
ZHLJKW��$�NH\�FRPSRQHQW�RI�VXFFHVVIXO�ZHLJKW�
ORVV�PDLQWHQDQFH���2EHVLW\������������������
GRL���������RE\���������

&RQQDQ��)���7URRS��1���/DQGDX��6���&DPSEHOO��/���&���

	�7UHDVXUH��-������������3RRU�VRFLDO�FRPSDULVRQ�
DQG�WKH�WHQGHQF\�WR�VXEPLVVLYH�EHKDYLRU�LQ�
DQRUH[LD�QHUYRVD���,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�
'LVRUGHUV���������±������GRL����������HDW������

&RQQHU��0���)LWWHU��0���	�)OHWFKHU��:���
���������6WUHVV�DQG�VQDFNLQJ��$�GLDU\�
VWXG\�RI�GDLO\�KDVVOHV�DQG�EHWZHHQ�PHDO�
VQDFNLQJ���3V\FKRORJ\�DQG�+HDOWK��������±�����
GRL��������������������������

'DOOPDQ��0���)���3HFRUDUR��1���$NDQD��6���)���/D�
)OHXU��6���(���*RPH]��)���+RXVK\DU��+���«�0DQDOR��
6������������&KURQLF�VWUHVV�DQG�REHVLW\��$�QHZ�
YLHZ�RI�³FRPIRUW�IRRG�´��3URFHHGLQJV�RI�WKH�
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�8QLWHG�6WDWHV�
RI�$PHULFD������������±��������GRL���������
SQDV�����������

'HVKSDQGH��6���%DVLO��0���'���	�%DVLO��%������������
)DFWRUV�LQÀXHQFLQJ�KHDOWK\�HDWLQJ�KDELWV�DPRQJ�
FROOHJH�VWXGHQWV��DQ�DSSOLFDWLRQ�RI�KHDOWK�EHOLHI�
PRGHO���+HDOWK�0DUNHWLQJ�4XDUWHUO\����������������
GRL��������������������������

(YDQV��/���	�:HUWKHLP��(���+������������$WWDFKPHQW�
VW\OHV�LQ�DGXOW�LQWLPDWH�UHODWLRQVKLSV��&RPSDULQJ�
ZRPHQ�ZLWK�EXOLPLD�QHUYRVD�V\PSWRPV��ZRPHQ�
ZLWK�GHSUHVVLRQ�DQG�ZRPHQ�ZLWK�QR�FOLQLFDO�
V\PSWRPV���(XURSHDQ�(DWLQJ�'LVRUGHUV�5HYLHZ��
�������í������GRL���������HUY����

)RVWHU��*���'���:DGGHQ��7���$���0DNULV��$���3���
'DYLGVRQ��'���6DQGHUVRQ��5���6���$OOLVRQ��'���%���
	�.HVVOHU��$������������3ULPDU\�FDUH�SK\VLFLDQV¶�
DWWLWXGHV�DERXW�REHVLW\�DQG�LWV�WUHDWPHQW���2EHVLW\�
5HVHDUFK����������������������

*HOLHEWHU��$���	�$YHUVD��$������������(PRWLRQDO�
HDWLQJ�LQ�RYHUZHLJKW��QRUPDO�ZHLJKW��DQG�
XQGHUZHLJKW�LQGLYLGXDOV���(DWLQJ�%HKDYLRUV��������
����������

*RULQ��$���$���3KHODQ��6���5D\QRU��+���	�:LQJ��5���5���
���������+RPH�IRRG�DQG�H[HUFLVH�HQYLURQPHQWV�RI�
QRUPDO�ZHLJKW�DQG�RYHUZHLJKW�DGXOWV���$PHULFDQ�
-RXUQDO�RI�+HDOWK�%HKDYLRU����������������
GRL���������$-+%��������

*RYHUQ��-���0���	�0DUVFK��/���$������������
'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�WKH�VLWXDWLRQDO�VHOI�
DZDUHQHVV�VFDOH���&RQVFLRXVQHVV�DQG�&RJQLWLRQ��
��������������GRL���������FFRJ����������

*UHHQR��&���*���	�:LQJ��5���5������������6WUHVV�
LQGXFHG�HDWLQJ���3V\FKRORJLFDO�%XOOHWLQ������
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����������GRL����������������������������
+DUWPDQQ��$���=HHFN��$���	�%DUUHWW��0���6������������
,QWHUSHUVRQDO�SUREOHPV�LQ�HDWLQJ�GLVRUGHUV���
,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�'LVRUGHUV������
����������GRL���������HDW������

+HDWKHUWRQ��7���)���	�%DXPHLVWHU��5���)������������
%LQJH�HDWLQJ�DV�HVFDSH�IURP�VHOI�DZDUHQHVV���
3V\FKRORJLFDO�%XOOHWLQ���������±������
GRL���������������������������

+HQU\��-���'���	�&UDZIRUG��-���5������������7KH�
VKRUW�IRUP�YHUVLRQ�RI�WKH�GHSUHVVLRQ�DQ[LHW\�
VWUHVV�VFDOHV��'$66������&RQVWUXFW�YDOLGLW\�DQG�
QRUPDWLYH�GDWD�LQ�D�ODUJH�QRQ�FOLQLFDO�VDPSOH���
%ULWLVK�-RXUQDO�RI�&OLQLFDO�3V\FKRORJ\����������
������GRL������������������;�����

+HUPDQ��&���3���	�3ROLY\��-������������$Q[LHW\��
UHVWUDLQW��DQG�HDWLQJ�EHKDYLRU���-RXUQDO�RI

$EQRUPDO�3V\FKRORJ\����������������
GRL�����������������;����������

+LOO��-���2���:\DWW��+���5���3KHODQ��6���	�:LQJ��5���5���
���������7KH�1DWLRQDO�:HLJKW�&RQWURO�5HJLVWU\��
,V�LW�XVHIXO�LQ�KHOSLQJ�GHDO�ZLWK�RXU�REHVLW\�
HSLGHPLF"��-RXUQDO�RI�1XWULWLRQ�(GXFDWLRQ�DQG�
%HKDYLRU�����������������

+RURZLW]��/���0���$OGHQ��/���(���:LJJLQV��-���6���	�
3LQFXV��$���/������������,QYHQWRU\�RI�,QWHUSHUVRQDO�
3UREOHPV�0DQXDO���2UODQGR��)/��7KH�
3V\FKRORJLFDO�&RUSRUDWLRQ�

+XDQJ��<���6RQJ��:���2���6FKHPPHL��5���$���	�
+RHUU��6���0������������:KDW�GR�FROOHJH�VWXGHQWV�
HDW"�)RRG�VHOHFWLRQ�DQG�PHDO�SDWWHUQ���1XWULWLRQ�
5HVHDUFK������������������GRL���������6�����
���������������

-HIIHU\��5���:���/LQGH��-���$���6LPRQ��*���(���/XGPDQ��
(���-���5RKGH��3���,FKLNDZD��/���(���	�)LQFK��(���$���
���������5HSRUWHG�IRRG�FKRLFHV�LQ�ROGHU�ZRPHQ�
LQ�UHODWLRQ�WR�ERG\�PDVV�LQGH[�DQG�GHSUHVVLYH�
V\PSWRPV���$SSHWLWH���������±������GRL����������M�
DSSHW������������

.OHP��0���/���:LQJ��5���5���0F*XLUH��0���7���6HDJOH��
+���0���	�+LOO��-���2������������$�GHVFULSWLYH�VWXG\�
RI�LQGLYLGXDOV�VXFFHVVIXO�DW�ORQJ�WHUP�PDLQWHQDQFH�
RI�VXEVWDQWLDO�ZHLJKW�ORVV���$PHULFDQ�-RXUQDO�RI�
&OLQLFDO�1XWULWLRQ�����������������

.RQWWLQHQ��+���0DQQLVWR��6���6DUOLR�/DKWHHQNRUYD��
6���6LOYHQWRLQHQ��.���	�+DXNNDOD��$������������
(PRWLRQDO�HDWLQJ��GHSUHVVLYH�V\PSWRPV�DQG�VHOI�

UHSRUWHG�IRRG�FRQVXPSWLRQ���$�SRSXODWLRQ�EDVHG�
VWXG\���$SSHWLWH����������������GRL���������M�
DSSHW������������

.XF]PDUVNL��0���)���6HHV��$���&���+RWFKNLVV��/���
&RWXJQD��1���(YDQV��0���.���	�=RQGHUPDQ��$���
%������������+LJKHU�KHDOWK\�HDWLQJ�LQGH[������
VFRUHV�DVVRFLDWHG�ZLWK�UHGXFHG�V\PSWRPV�RI�
GHSUHVVLRQ�LQ�DQ�XUEDQ�SRSXODWLRQ���)LQGLQJV�IURP�
WKH�KHDOWK\�DJLQJ�LQ�QHLJKERUKRRGV�RI�GLYHUVLW\�
DFURVV�WKH�OLIHVSDQ��+$1'/6��VWXG\���-RXUQDO�RI�
WKH�$PHULFDQ�'LHWHWLF�$VVRFLDWLRQ�����������������
GRL���������M�MDGD������������

/HH��6���+���	�&DODPDUR��&������������1XUVLQJ�ELDV�
DQG�WKH�REHVH�SDWLHQW��7KH�UROH�RI�WKH�FOLQLFDO�QXUVH�
OHDGHU�LQ�LPSURYLQJ�FDUH�RI�WKH�REHVH�SDWLHQW���
%DULDWULF�1XUVLQJ�DQG�6XUJLFDO�3DWLHQW�&DUH��������
��������

/LQGH��-���$���-HIIHU\��5���:���)UHQFK��6���$���3URQN��
1���3���	�%R\OH��5���*������������6HOI�ZHLJKLQJ�
LQ�ZHLJKW�JDLQ�SUHYHQWLRQ�DQG�ZHLJKW�ORVV�WULDOV���
$QQDOV�RI�%HKDYLRUDO�0HGLFLQH�����������������

/RYLERQG��6���+���	�/RYLERQG��3���)������������
0DQXDO�IRU�WKH�'HSUHVVLRQ�$Q[LHW\�6WUHVV�6FDOHV���
3V\FKRORJ\�)RXQGDWLRQ�0RQRJUDSK��6\GQH\�

/\RQ��+���1���	�+LUVFKKRUQ��-���1������������*HQHWLFV�
RI�FRPPRQ�IRUPV�RI�REHVLW\��$�EULHI�RYHUYLHZ���
7KH�$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ���������
���6����6���

/\WOH��/���$���9HUQHOO��6���0XUUD\��'���0���6WRU\��
0���3HUU\��&���%LUQEDXP��$���6���	�.XELN��0���<���
���������3UHGLFWLQJ�DGROHVFHQWV¶�LQWDNH�RI�IUXLWV�
DQG�YHJHWDEOHV���-RXUQDO�RI�1XWULWLRQ�(GXFDWLRQ�
DQG�%HKDYLRU����������������GRL���������6�����
��������������;

0FLQWRVK��9���9���%XOLN��&���0���0FNHQ]LH��-���0���
/XW\��6�(���	�-RUGDQ��-������������,QWHUSHUVRQDO�
SV\FKRWKHUDS\�IRU�DQRUH[LD�QHUYRVD���,QWHUQDWLRQDO�
-RXUQDO�RI�(DWLQJ�'LVRUGHUV����������������
GRL����������6,&,���������;��������

0RNGDG��$���+���6HUGXOD��0���.���'LHW]��:���+���
%RZPDQ��%���$���0DUNV��-���6���.RSODQ��-���3�

�� ���������7KH�VSUHDG�RI�WKH�REHVLW\�HSLGHPLF�LQ�
WKH�8QLWHG�6WDWHV��������������-RXUQDO�RI�WKH�
$PHULFDQ�0HGLFDO�$VVRFLDWLRQ�������������������
GRL���������MDPD������������

1DWLRQDO�,QVWLWXWHV�RI�+HDOWK����������'HSUHVVLRQ�
7HFKQLFDO�5HSRUW�5HS�������������:DVKLQJWRQ��'&��
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86$��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�
1HXPDUN�6]WDLQHU��'���YDQ�GHQ�%HUJ��3���+DQQDQ��3���
-���6WDW��0���	�6WRU\��0������������6HOI�ZHLJKLQJ�
LQ�DGROHVFHQWV��+HOSIXO�RU�KDUPIXO"��/RQJLWXGLQDO�
DVVRFLDWLRQV�ZLWK�ERG\�FKDQJHV�DQG�GLVRUGHUHG�
HDWLQJ���-RXUQDO�RI�$GROHVFHQW�+HDOWK����������������
GRL���������M�MDGRKHDOWK������������

1+05&��1���+���D���0���5���&������������&OLQLFDO�
3UDFWLFH�*XLGHOLQHV�IRU�WKH�0DQDJHPHQW�RI�
2YHUZHLJKW�DQG�2EHVLW\�LQ�$GXOWV��&KLOGUHQ�DQG�
$GROHVFHQWV���&OLQLFDO�3UDFWLFH�'5$)7���&DQEHUUD��
$XVWUDOLD��'HSDUWPHQW�RI�+HDOWK�DQG�$JHLQJ���

1RUWRQ��3���-������������'HSUHVVLRQ�DQ[LHW\�DQG�VWUHVV�
VFDOHV��'$66������3V\FKRPHWULF�DQDO\VLV�DFURVV�
IRXU�UDFLDO�JURXSV���$Q[LHW\��6WUHVV�DQG�&RSLQJ������
����������GRL���������������������������

1RUZRRG��6�-���5DZDQD��-�6���	��%URZQ��$������������
(DWLQJ�GLVWXUEDQFHV�DQG�LQWHUSHUVRQDO�UHODWLRQVKLSV�
DV�SUHGLFWRUV�RI�GHSUHVVLYH�V\PSWRPV�DPRQJ�
HPHUJLQJ�DGXOWV���7KH�1HZ�6FKRRO�3V\FKRORJ\�
%XOOHWLQ���������������

2UEDFK��6������������)DW�LV�D�IHPLQLVW�LVVXH���1HZ�
<RUN��3DGGLQJWRQ�3UHVV�

2XZHQV��0���$���YDQ�6WULHQ��7���	�YDQ�/HHXZH��
-���)���-������������3RVVLEOH�SDWKZD\V�EHWZHHQ�
GHSUHVVLRQ��HPRWLRQDO�DQG�H[WHUQDO�HDWLQJ��$�
VWUXFWXUDO�HTXDWLRQ�PRGHO���$SSHWLWH���������±������
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