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�

$%675$&7��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�LQYHVWLJDWHG�WKH�HIIHFWV�RI�\RJD�DV�D�QRQ�FRPSHWLWLYH�VSRUWV�LQ�DQ[LHW\�RI�FKLOGUHQ� �� \HDUV� SUHVFKRRO�� ([SHUWV� EHOLHYH� WKDW� GXH� WR� QRQ �� FRPSHWLWLYHQHVV�� WKLV� H[HUFLVH� LQ� FKLOGUHQ�� GRHV� QRW�FUHDWH�DQ[LHW\���%HFDXVH�PDQ\�VSRUWV�DUH�FRPSHWLWLYH�DQG�FRPSHWLWLRQ�OLHV�LQ�WKHLU�QDWXUDO��WKH\�FDQ�EH�D�VRXUFH�RI�DQ[LHW\��$OVR�DQ[LHW\�KDYH�FRJQLWLYH�DIIHFWV��FDXVH�UHGXFLQJ�WKH�FRQFHQWUDWLRQ� &RQIXVLRQ�DQG�UHGXFHG�DFFXUDF\�DQG�LV�LPSDLUHG�&KLOGUHQ
V�HGXFDWLRQDO�SHUIRUPDQFH��0HWKRG�LV�6HPL�HPSLULFDO�DQG�ILHOG������SUHVFKRRO�ER\V�DQG�JLUOV�IURP�7HKUDQ�FLW\�FKRRVH�UDQGRPO\�DQG�WKHQ�VFUHHQLQJ�ZLWK�&$7������SHUVRQV�ZHUH�GLDJQRVHG�ZLWKRXW�DQ[LHW\�DQG�UHPRYHG� IURP� WKH�VWXG\�� ,Q� \RJD�� ����FKLOGUHQ� UHPDLQHG�ZHUH�SDUWLFLSDWHG� LQ� WKH� WZHOYH�ZHHN� WUDLQLQJ��EDVHG�RQ�WKUHH�VHVVLRQV�RI����PLQXWHV�SHU�ZHHN��7KHLU�DQ[LHW\�OHYHOV�EHIRUH�DQG�DIWHU�WKH�H[HUFLVHV�ZHUH�FRPSDUHG�WR�WHVW�WKHLU�VHDUFK�K\SRWKHVHV� WR� UHGXFH� � ,QWHUIHUHQFH� � RI� FRQIRXQGLQJ�YDULDEOHV� DQG� LQWHJUDWLRQ� WUDLQLQJ�� DQG� LPSOHPHQWDWLRQ�\RJD��WHFKQLTXHV��2QH�FRDFK�IURP�HDFK�QXUVHU\�ZDV�VHOHFWHG�DQG�WUDLQHG�XQGHU�\RJD�WUDLQLQJ�DQ�KRXU�IRU����VHVVLRQV��&$7� WHVW� ZHUH� VHOHFWHG� IRU� WKH� VWXG\� RI� DQ[LHW\�� IRU� JUDGLQJ� WHVW� UHVXOWV�� ZHUH� XVHG� UHYLVHG� FKLOG� DQ[LHW\� VFDOH�5&0$6��DQG�WR�VWXG\�DFFXUDF\���VHW�RI�PRWRU�GHYHORSLQJ�2U]HWVNL�/LQFROQ�SDVVLQJ�WKH�0D]H�VXE�WHVWV�ZHUH�VHOHFWHG��5HVHDUFK� GDWD�ZHUH� DQDO\]HG�ZLWK� VWDWLVWLFDO� WHVWV��3HDUVRQ� FRUUHODWLRQ� WHVW�� 7�GHSHQGHQW� WHVW�� WKUHH�� IDFWRU�PL[HG�DQDO\VLV� RI� YDULDQFH� WKDW� LQFOXGH�RQ� IDFWRU�EHWZHHQ�VXEMHFWV�JHQGHU�� DQG� WRZ�ZLWKLQ� VXEMHFWV� IDFWRUV� �DQ[LHW\� DQG�DFFXUDF\���� ����!3� ��� 5HVXOWV� VKRZHG� VLJQLILFDQW� GLIIHUHQFHV� LQ� DQ[LHW\� LQ� FKLOGUHQ� EHIRUH� DQG� DIWHU� \RJD� KDV�RFFXUUHG�� 7KHLU� DFFXUDF\� DOVR� KDV� VLJQLILFDQWO\� GLIIHUHQW� LQ� WRZ� VWDJH� DW� WKH� EHIRUH� DQG� DIWHU� H[HUFLVH�� :LONHV�/DPEGD� WHVW� UHVXOWV� VKRZHG� D� VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW� RI� DQ[LHW\� DQG� DFFXUDF\� DQG� VL]H� RI� (WD�  � ������UHVSHFWLYHO\��%XW�DFFRUGLQJ�WR�:LONHV�/DPEGD�WHVW��WKH�LQWHUDFWLYH�HIIHFWV�RI�JHQGHU��DQ[LHW\��DQG�DFFXUDF\�ZDV�QRW�VLJQLILFDQW��2YHUDOO�UHVXOWV�VKRZHG�WKDW�\RJD�LV�QRQ�FRPSHWLWLYH�VSRUWV�DQG�ZDV�YHU\�HIIHFWLYH�WR�RYHUFRPH�DQ[LHW\�LQ� FKLOGUHQ� DQG� LQFUHDVH� WKHLU� DFFXUDF\�� ,Q� DGGLWLRQ�� LW� KDV� SRVLWLYH� SK\VLRORJLFDO� DQG� SV\FKRORJLFDO� EHQHILWV� IRU�FKLOGUHQ��7KH�XOWLPDWH� JRDO� LV� WKDW��ZKHQ� FKLOGUHQ� DUH� IDFHG�ZLWK� D� VWUHVVIXO� VLWXDWLRQ� FDQ� TXLFNO\�EH�TXLHW� DQG� WR�DFKLHYH�WKLV�LW�LV�HVVHQWLDO�WKDW�FKLOGUHQ�GDLO\�GR�EUHDWKLQJ�H[HUFLVHV��>0DKURNK�0RHPHQL��)DU]DQHK�,UDQVKDKL��1DVULQ�5DPH]DQL��)DWHPHK�$PLUDEDGL�DQG�0DKGL�*KDKUL� (IIHFW�RI�\RJD�
WUDLQLQJ� RQ� DWWHQWLRQ� DQG� DQ[LHW\� SUHVFKRRO� FKLOGUHQ�� /LIH� 6FL� -� �������������������@� �,661�������������
KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP� ����.H\�ZRUGV��<RJD��DQ[LHW\��DFFXUDF\��SUH�VFKRRO�FKLOGUHQ��

,QWURGXFWLRQ��&HQWXU\�LV�FDOOHG�WKH�DJH�RI�DQ[LHW\��LQ�UHFHQW�\HDUV�DORW�RI� DWWHQWLRQ� KDV� EHHQ� JLYHQ� WR� WKH� LVVXHV� RI� FKLOG�SV\FKRORJ\�� %HFDXVH�� WKH\� DUH� H[SRVHG� WR� YDULRXV�VWUHVVRUV� ZLWK� JUHDW� QHJDWLYH� UHVXOWV�� 7KHVH� UHVXOWV�LQFOXGH� D� UDQJH� RI� LQDSSURSULDWH� SK\VLRORJLFDO��SV\FKRORJLFDO�DQG�FRJQLWLYH�HIIHFWV��������([HUFLVH� WKHUDS\� KDV� EHHQ� VXJJHVW� DV� D� ORZ� FRVW� DQG�QRQ�GUXJ�PHWKRG� IRU� SUHYHQWLRQ�� WUHDWPHQW� DQG� UHGXFH�PHQWDO�KHDOWK�SUREOHPV�LQ�FKLOGUHQ�����,QFOXGLQJ�PHWKRGV�RI�H[HUFLVH� WKHUDS\��<RJD�EUHDWKLQJ�H[HUFLVHV� LQ� FRPSDULVRQ� ZLWK� GUXJ� KDYH� EHHQ� QR� VLGH�HIIHFWV��:KLOH�DSSOLFDEOH�WR�LQGLYLGXDO�DQG�JURXS��GXH�WR�WKH� QRQ�FRPSHWLWLYH� GRHV� QRW� SURGXFH� DQ[LHW\��0RYHPHQWV�� EUHDWKLQJ� H[HUFLVHV�� HIIHFWLYH� VWHSV� WR�PLQGIXOQHVV��PHGLWDWLRQ��DQG�HWKLFDO�EHKDYLRU��7KH�PDLQ�LGHD�LQ�<RJD�WKLQNLQJ�LV�FRQWURO�WKLQN��IOXFWXDWLRQV��������

HLJKW�VWDJHV�RI�\RJD��VXSSRUW�VWUHQJWKHQ�IRFXV�DQG�FDOP�WKH�PLQG�������\RJD�H[HUFLVH�IRU�FKLOGUHQ�DJHVSUH�VFKRRO��KDYH� EHHQ� HVWDEOLVKHG� RQ� UHDULQJ� SUDFWLFHV� RI�LPDJLQDWLRQ� DQG� IDQWDV\������ <RJD� LQVWUXFWRU� FDQ� DOVR�JLYH� WKHP�OLWWOH�GDWD�LQ� WKHLU�XQGHUVWDQGLQJ��DERXW�\RJD�DQG�LWV�HIIHFW�RQ�WKH�UHGXFWLRQ�RI�DQ[LHW\��IHDU�DQG�GDLO\�DJLWDWHG�� 7KH� H[HUFLVHV� GHSHQG� RQ� WKH� FKLOGUHQ
V�FUHDWLYLW\�� SK\VLFDO� ILWQHVV� DQG� VWUHQJWK� RI�,QQRYDWLRQ����� 3HWL� 7HOO� ������� VDLG� <RJD� EUHDWKLQJ�WHFKQLTXHV� DUH� YHU\� LPSRUWDQW� IRU� UHOD[DWLRQ�� 7KHVH�WHFKQLTXHV� DUH� HIIHFWLYH� IRU� DOO� FKLOGUHQ� DV� ZHOO� DV� IRU�FKLOGUHQ�ZLWK� VSHFLDO� SUREOHPV�� EHFDXVH� WKLV� WHFKQLTXH�FDQ�EH�KHOSIXO� WR�DYRLG� WKH� IHDU�� DJJUHVVLRQ�DQG�DQJHU��$OWKRXJK� LW� VHHPV�� FKLOGUHQ� DUH� XQIDLOLQJ� UHVHUYHV� RI�HQHUJ\�DQG�UHVWOHVV��EXW�RIWHQ�DV�DGXOWV�DUH�IDFHG�ZLWK�D�ORW� RI�PHQWDO� DQG�SK\VLFDO� FKDOOHQJHV�� LQFOXGLQJ� VWUHVV��DQ[LHW\�� GHSUHVVLRQ�� IHHOLQJV� RI� WLUH�� HWF�� %XW� \RJD� FDQ�KHOS� FKLOGUHQ� WR� EH� TXLHW� DQG� IRFXV�� <RJD� EUHDWKLQJ�
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WHFKQLTXH�WUDLQLQJ�LV�DQ�LPSRUWDQW�DQG�HIIHFWLYH�WRRO�WKDW�KHOSV� FKLOGUHQ� PDQDJH� DQ[LHW\�� VWUHVV�� GHSUHVVLRQ�� DQG�LQFUHDVH� OXQJ� FDSDFLW\�� ����� 0DWQ]� HW� DO�� ������� ZHUH�GLVWLQJXLVKHG�EHWZHHQ�WKH�WZR�DVSHFWV�RI�DQ[LHW\��6RPDWLF� DQ[LHW\�� DQ[LHW\� UHODWHG� WR� WKH� SK\VLRORJLFDO�FKDQJHV� VXFK� DV� LQFUHDVHG� KHDUW� UDWH�� LQFUHDVHG�UHVSLUDWLRQ� DQG� SHULVWDOVLV� RI� WKH� VWRPDFK�� &RJQLWLYH�DQ[LHW\� XVXDOO\� LV� DVVRFLDWHG�ZLWK� VRPDWLF� DQ[LHW\� DQG�UHODWHG� WR� DQ[LHW\� WKLQNLQJ�� LQFOXGLQJ� FRQFHUQ�� VHOI�GRXEW�� IDLOXUH� LPDJLQLQJ� DQG� KXPLOLDWLRQ�� ����� .DONHV��������SRLQWV� RXW� WKDW� FRJQLWLYH� DQ[LHW\�KDV� D� QHJDWLYH�UHODWLRQ� ZLWK� SHUIRUPDQFH� DQG� DV� VRRQ� DV� FRJQLWLYH�DQ[LHW\� LQFUHDVHV�� SHUIRUPDQFH� GURSV�� ����� +DOO� DQG�=DJOLQ��������DQG�.DONV�HW�DO���������UHSRUWHG�WKDW�ORQJ�WHUP� KLJK�LQWHQVLW\� DHURELF� H[HUFLVH� LV� D� IDFWRU� LQ� WKH�LQFUHDVHG�DQ[LHW\�������.HUWLV� ������� UHSRUWHG� WKDW� H[HUFLVHV� HIIHFWLYH� LQ�UHGXFLQJ�DQ[LHW\�������%URZQ�HW�HO��6KRZHG�WKDW�\RJD�LV�HIIHFWLYH�LQ�UHGXFLQJ�VWUHVV�DQG�DQ[LHW\�LQ�FKLOGUHQ�������NDUGHQ� 0RXGL� HW� HO�� ������� LQ� WKHLU� VWXG\� KDYH�LQWURGXFHG�\RJD�DV�D�FRQIRXQGLQJ�IDFWRU�WKDW�LV�VXLWDEOH�IRU� FKLOGUHQ� ZLWK� EORRG� GLVHDVHV� DQG� WXPRUV�� �����&KULVWLQH�0NYLVW��������QRWHG�WKDW�FKLOGUHQ�ZLWK�FDQFHU�DUH�H[SHULHQFLQJ�V\PSWRPV�RI�VWUHVV�VXFK�DV�DQ[LHW\��+H�KDG� SDUWLFLSDWHG� FKLOGUHQ� LQ� LQGLYLGXDO� \RJD� VHVVLRQV�DQG� UHSRUWHG� VLJQLILFDQWO\� UHGXFH� LQ� WKHLU� DQ[LHW\� DIWHU�SHUIRUPLQJ� \RJD�� ����� /LQGD� -� +DUULV� HF� HO�� �������VWDWHG�WKDW�WKH�PRVW�FRPPRQ�WUHDWPHQW�WR�WUHDW�DJLWDWLRQ�RI� FKLOGUHQ
V� K\SHUDFWLYLW\� DQG� DWWHQWLRQ� LQ� 1RUWK�$PHULFD�DQG�$XVWUDOLD� LV�PHGLWDWLRQ� WHFKQLTXHV�PHQWDO�VWLPXOXV�� ����� 7LIDQL)LOG� ������� KDV� UHYLHZHG� WKH�HIIHFWV� RI� \RJD� RQ� SV\FKRORJLFDO� FRQGLWLRQV� LQFOXGLQJ�DQ[LHW\�� GHSUHVVLRQ�� SDLQ� V\PSWRPV�� FDUGLRYDVFXODU�FRQGLWLRQV��EDVLF�VDIHW\�DQG�WROHUDQFH�������)DLWK� $WWDLQ� DQG� 6DIDUL� ������� KDYH� LQYHVWLJDWHG� WKH�HIIHFW� RI� OLJKW�� PHGLDWH� DQG� KHDY\� H[HUFLVH� WR� UHGXFH�DQ[LHW\� RI� ��� SHRSOH�ZLWK� KLJKHVW� DQ[LHW\� VFRUH�� 7KH\�VKRZHG�� WKHUH� DUH� VLJQLILFDQW� GLIIHUHQFHV�� LQ� DQ[LHW\� RI�SHRSOH� LQ� KHDY\� H[HUFLVH� JURXS� FRPSDUHG� ZLWK� WZR�DQRWKHU� JURXSV�� ����� ,Q� YLHZ� RI� WKH� DGYHUVH� HIIHFWV� RI�DQ[LHW\�RQ� WKH�SK\VLRORJLFDO��SV\FKRORJLFDO��PRYHPHQW�DQG� HGXFDWLRQDO� FKLOGUHQ¶V� IXQFWLRQV�� LW� LV� QHFHVVDU\� WR�VHDUFK�DQG�RIIHU�DQ�DSSURSULDWH�VROXWLRQ�IRU�WKDW��6HYHUDO�UHVHDUFKHV� UHIHU� DQ[LHW\� UHGXFWLRQ� DV� D� UHVXOW� RI� <RJD�EUHDWKLQJ�H[HUFLVHV��([HUFLVH�WKHUDS\�IRU�DQ[LHW\�LV�ORZ�FRVW�� VDIH� DQG� XVHIXO�� 7KH� SUHVHQW� VWXG\� LV� JRLQJ� WR�LQYHVWLJDWH� LPSDFW� RI� UHJXODU� SK\VLFDO� DFWLYLW\� VXFK� DV�<RJD� H[HUFLVHV� RQ� SUH�VFKRRO� FKLOGUHQ¶V� DQ[LHW\� DQG�DFFXUDF\��
�5HVHDUFK�PHWKRG�6HPL�HPSLULFDO� PHWKRG� LV� VHOHFWHG� DQG� WKH� GDWD� LW� KDV�FROOHFWHG� WR� IRUP� ILHOG�� 'LIIHUHQW� WHVWV� ZHUH� XVHG� WR�PHDVXUH�YDULDEOHV� WR�VWXG\�WKH�FKLOGUHQ¶V�DFFXUDF\��RQH�RI� PRWRU� GHYHORSPHQW� VXEWHVWV� /LQFROQ� �� $Y]UWVN\� DV�SDVVLQJ� WKH� ODE\ULQWK�� WR� VWXG\� WKH� DQ[LHW\� ZDV� XVHG�

&$7� DQG� WHVW� UHVXOW�ZDV� VFRUHG� E\�5HYLVHG�&KLOGUHQ
V�0DQLIHVW�$Q[LHW\�6FDOH�5&0$6���
�&RPPXQLW\�DQG�6DPSOH�&RPPXQLW\� LQFOXGHG� DOO� SUHVFKRRO� FKLOGUHQ� ZKR� ZHUH�VL[� \HDUV� IURP� NLQGHUJDUWHQ� LQ� 7HKUDQ�� ERWK� ER\V� DQG�JLUOV� LQ� VFKRRO� \HDUV� ��������� 7KH� VDPSOH� RI� ����SHUVRQV�� LQFOXGLQJ� ��� PDOHV� DQG� ��� IHPDOHV�� ZDV�VHOHFWHG����6DPSOLQJ��:LWK� SUHSDUDWLRQ� WKH� VDPSOLQJ� IUDPH�� D� OLVW� RI� QDPHV�DQG�DGGUHVVHV�RI�NLQGHUJDUWHQV�LQ�7HKUDQ�ZHUH�SUHSDUHG�EDVHG�RQ�PXQLFLSDO� DUHD��8VLQJ� FOXVWHU� VDPSOLQJ��ZHUH�VHOHFWHG� E\� UDQGRP� GUDZ� WKUHH� UHJLRQV� ����� ��� DQG����IURP�7HKUDQ�DQG�ILYH�NLQGHUJDUWHQV�IURP�HDFK�DUHD��,Q� WKH� VWDUWLQJ� VWDJH� DOO� FKLOGUHQ� ZHUH� H[DPLQHG� ZLWK�DQ[LHW\� WHVW�� ���� FKLOGUHQ� ZLWK� KLJKHVW� DQ[LHW\� VFRUH�ZHUH�GLYLGHG�LQWR�VDPSOH��<RJD�H[HUFLVH�ZDV�SUHVHQWHG�WR� WKHP��'XULQJ� WKH� VWXG\���SHRSOH�ZHUH� UHGXFHG� IURP�VDPSOH�VL]H���0HWKRG��$IWHU� VFUHHQLQJ� WHVW�� VWXGHQWV� ZLWKRXW� DQ[LHW\� ZHUH�UHPRYHG� IURP� WKH� VWXG\� DQG� WR� UHGXFH� LQWHUIHUHQFH�FRQIRXQGLQJ� YDULDEOHV�� LQWHJUDWH� WUDLQLQJ�� UXQ� <RJD�WHFKQLTXH�� DQ� LQVWUXFWRU� IURP� HDFK� NLQGHUJDUWHQ� ZDV�WUDLQHG�<RJD�WUDLQLQJ�XQGHU�WKH�H[SHUW�IRU�WHQ�RQH�KRXU�VHVVLRQ��$IWHU�WKLV�VWDJH��FKLOGUHQ�ZLWK�DQ[LHW\�ZHUH�SDUWLFLSDWHG�LQ� WZHOYH�ZHHN� WUDLQLQJ�LQFOXGLQJ� WKUHH� WKLUW\�PLQXWH�VHVVLRQV� SHU�ZHHN�� EHIRUH� VWDUWLQJ� WKH� WUDLQLQJ�� VDPSOH�ZHUH� WHVW� E\� WKH� DFFXUDF\� WHVW�� 7KH� UHVXOWV� RI� WKH�DFFXUDF\�DQG�DQ[LHW\� WHVW� IRU�HDFK�FKLOG�ZHUH� UHFRUGHG�EDVHG� RQ� QRUP� WDEOHV�� $W� WKH� HQG� RI� WKH� ODVW� WUDLQLQJ�VHVVLRQ� DQ[LHW\� DQG� DFFXUDF\� WHVW� IRU� FKLOGUHQ� DJDLQ�KHOG�� 7KH� UHVXOWV� ZHUH� UHFRUGHG� DV� EHIRUH�� 7R� WHVW� WKH�K\SRWKHVLV��WKH�UHVXOWV�RI�ERWK�SKDVHV�RI�WKH�VWXG\�ZHUH�FRPSDUHG�ZLWK�HDFK�RWKHU��
�0HWKRG�RI�GDWD�DQDO\VLV��7R� DQDO\]H� WKH� GDWD� FROOHFWHG�� ZHUH� XVHG� ERWK�GHVFULSWLYH� VWDWLVWLFV� LQGH[� DQG� LQIHUHQWLDO� VWDWLVWLFV�LQGH[� VXFK� DV� GHSHQGHQW� 7�WHVW�� 3HDUVRQ� FRUUHODWLRQ��DQDO\VLV�RI�YDULDQFH��
�5HVXOWV�DQG�ILQGLQJV�,Q�WDEOH���FKLOGUHQ
V�DQ[LHW\�ZDV�FRPSDUHG�LQ�ERWK�SUH��DQG�SRVW�WHVW�DQG�GHVFULSWLYH�UHVXOWV�LQGLFDWH�DIWHU�<RJD�WUDLQLQJ�FKLOGUHQ¶V�DQ[LHW\�GHFUHDVHG���
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7R� SURYLGH� PRUH� GHVFULSWLYH� LQIRUPDWLRQ�� PHDVXULQJ�DQ[LHW\� VFRUHV� RI� SDUWLFLSDQWV� LQ� WKH� WZR� SKDVHV� ZHUH�FODVVLILHG�LQ�WKUHH�FDWHJRULHV�LQ�7DEOH����&RPSDULQJ�WKH�SHUFHQWDJH� RI� HDFK� FODVV� LQ� WKH� SRVW�WHVW� VKRZHG� D�GHFUHDVH�LQ�FKLOGUHQ¶V�DQ[LHW\��7DEOH� ���'HVFULSWLYH� VWDWLVWLFV� DQ[LHW\� EHIRUH� DQG� DIWHU�\RJD��

,Q�WDEOH���7KH�DFFXUDF\�RI�FKLOGUHQ�LQ�SUH�WHVW�DQG�SRVW�WHVW� ZHUH� FRPSDUHG� DQG� WKH� UHVXOWV� VKRZHG� WKDW� WKH�DFFXUDF\�RI�FKLOGUHQ�ZDV�LQFUHDVHG�DIWHU�UHFHLYLQJ�<RJD�WUDLQLQJ���

)LJXUH����DFFXUDF\�ER[�SORW�

7R� SURYLGH� GHVFULSWLYH� LQIRUPDWLRQ� WKH� UHVXOW� VFRUHV�RIPHDVXUPHQWDFFXUDF\� RI� VXEMHFWV� LQ� WZR� VWDJHV� ZHUH�FODVVLILHG� LQ� IRXU� FDWHJRU\VLQ� 7DEOH� ��&RPSDUH� WKH�SHUFHQWDJH� RI� FKLOGUHQ� LQ� HDFK� FODVV�� LQGLFDWLQJ�LQFUHDVHG�DFFXUDF\�LQ�WKH�SRVW�WHVW���
&DWHJRU\�$FFXUDF\�

3UHWHVW�3RVW�WHVW� KLJK���������
$YHUDJH�������
ORZ�����

&DUHOHVV���������
WRWDO���������

)RU� GDWD� DQDO\VLV�� DQG� GHWHUPLQDWLRQ� KRZ� <RJD�WUDLQLQJV� HIIHFW� RQ� FKLOGUHQ¶V� DQ[LHW\� DQG� DFFXUDF\��DQ[LHW\�DQG�DFFXUDF\�VFRUHV�LQ�WZR�VWDJHV�ZHUH�FRPSDUH�ZLWK�HDFK�RWKHU�ZLWK�7�GHSHQGHQW�WHVW��6LJQLILFDQW�GLIIHUHQFH�FDQ�EH�VHHQ� LQ�SUH�WHVW� DQG�SRVW�WHVW� DQ[LHW\� VFRUHV� ��������  � 3�� ���  � W��� 7KLV� PHDQV��<RJD�KDV�EHHQ�DEOH�WR�UHGXFH�WKH�DYHUDJH�DQ[LHW\�VFRUH�SUHVFKRROHUV��$OVR�WKHUH�LV�VLJQLILFDQW�GLIIHUHQFH�LQ�SUH�WHVW� DQG�SRVW�WHVW� DFFXUDF\� VFRUHV� �� W �����3 ���������7KLV� PHDQV� WKDW� <RJD� KDYH� LQFUHDVHG� PHDQ� DFFXUDF\�VFRUH�SUHVFKRROHUV���7DEOH���7DEOH� ��� &RPSDULVRQ� RI� DQ[LHW\� DQG� DFFXUDF\� EHIRUH�DQG�DIWHU�\RJD�

9DULDEOH�06''HSHQGHQW�
3G�I�7

$Q[LHW\�3UH��������������������� 3RVW���������
$FFXUDF\�3UH����������������������� 3RVW����������

&DWHJRU\�
$Q[LHW\�

3UHWHVW�3RVW�WHVW� ORZ���������
$YHUDJH�������
KLJK���������
WRWDO���������

6RXUFH�0HDQ�VTXDUH��GI�VLJ�(IIHFW�VL]H�)
LQWHUFHSW�����������������������
6H[���������������������
HUURU����������
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)RU�IXUWKHU��DQDO\VLV�RI�WKH�GDWD� GHWHUPLQH�WKH�HIIHFW�RI�\RJD�RQ�DQ[LHW\�DQG�DFFXUDWHO\�WKDW�PHDQV�WR�GHWHUPLQH�KRZ� PDQ\� SHUFHQW� RI� DQ[LHW\� DQG� DFFXUDF\� YDULDQFH�ZDV� GHWHUPLQH� VHSDUDWHO\� E\� \RJD� WUDLQLQJ� DQG� KRZ�PDQ\� SHUFHQW� RI� WKDW� ZDV� GHWHUPLQH� E\� \RJD� WUDLQLQJ�LQWHUDFWLRQ� ZLWK� FKLOGUHQ¶V� JHQGHU�� ZDV� XVHG� PL[HG�DQDO\VLV�RI�YDULDQFH�WHVW�� WKDW� LV�D�WKUHH�� IDFWRU�SODQ�� ,Q�WKLV�SODQ��D�IDFWRU�EHWZHHQ�VXEMHFWV�ZDV�JHQGHU�ZLWK�WZR�OHYHOV� DQG� �� IDFWRUV� ZLWKLQ� VXEMHFWV� ZHUH� DQ[LHW\� DQG�DFFXUDF\��5HVXOW�RI�PXOWLYDULDWH�WHVW�DFFRUGLQJ�WR�:LONHV�/DPEGD�WHVW� VKRZHG� WKDW� WKH�PDLQ� DQ[LHW\� DIIHFW�� UHJDUGOHVV� RI�JHQGHU� DQG� DFFXUDF\�� ZDV� VLJQLILFDQW�� WKLV� PHDQV� LQ�WHUPV� RI� DQ[LHW\� WKDW� WKHUH� LV� VLJQLILFDQW� GLIIHUHQFH�EHWZHHQ� VXEMHFWV� EHIRUH� DQG� DIWHU� <RJD� DQG� \RJD�WUDLQLQJ�HIIHFW�RQ�WKLV�GLIIHUHQFH�ZDV�������WDEOH���7KH�:LONHV�/DPEGD�WHVW�UHVXOWV� UHYHDOHG�QR�VLJQLILFDQW�LQWHUDFWLRQ� HIIHFW� RI� JHQGHU� DQG� DQ[LHW\��:LWK� WKLV� WHVW�ZDV� GHWHUPLQHG� DOVR� D� VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW� RI�DQ[LHW\� DQG� DFFXUDF\�� WKDW� PHDQV� <RJD� FRXOG�VLPXOWDQHRXVO\� DIIHFW� WKH� DFFXUDF\� DQG� DQ[LHW\� RI�SUHVFKRROHUV��7KH�VL]H�RI�WKLV�HIIHFW�ZDV�������WDEOH���:LONHV� /DPEGD� WHVW� UHVXOWV� DUH� HVWLPDWHG� WKH� PDLQ�HIIHFW�RI�DFFXUDF\�UHJDUGOHVV�RI�JHQGHU�DQG�DQ[LHW\�ZDV�VLJQLILFDQW�� HIIHFW� VL]H� ZDV� FDOFXODWHG� DV� ����� 7KDW�PHDQV� WKH� \RJD� LV� DIIHFWHG� ���SHUFHQW� RI� WKH� DFFXUDF\�YDULDQFH�DFFXUDF\���WDEOH����7R� FRQWLQXH� WKH� DQDO\VLV� RI� PXOWLYDULDWH� GDWD�� :LONHV�/DPEGD� WHVW� UHVXOWV� VKRZHG� D� VLJQLILFDQW� LQWHUDFWLRQ�HIIHFW� RI� JHQGHU� DQG� SUHFLVLRQ�� <RJD� DQG� JHQGHU� DUH�VLPXOWDQHRXVO\� DIIHFW� WKH� DFFXUDF\� EXW� WKH� HVWLPDWHG�HIIHFW�VL]H������LV�YHU\�VPDOO���WDEOH���$W�WKH�HQG��DFFRUGLQJ�WR�:LONHV�/DPEGD�WHVW�UHVXOWV��WKH�LQWHUDFWLYH� HIIHFW� RI� JHQGHU� DQG� DFFXUDF\� DQG� DQ[LHW\�ZDV�QRW�VLJQLILFDQW���WDEOH���$OVR� WKH� EHWZHHQ� VXEMHFW� IDFWRU� WHVW� UHVXOWV� LQGLFDWHG�WKDW� WKH�PDLQ� HIIHFW� RI� JHQGHU� LV� VLJQLILFDQW� DQG� HIIHFW�VL]H�ZDV�HVWLPDWHG�WR�EH������WDEOH���7DEOH����5HVXOWV�RI�PXOWLYDULDWH�GDWD�DQG�WKH�VL]H�RI�WKH�PDLQ�DQG�LQWHUDFWLYH�HIIHFWV�RI�YDULDEOHV��

7DEOH����7HVW�UHVXOWV�EHWZHHQ�VXEMHFWV�IDFWRU�
�

'LVFXVVLRQ��7KH�UHYLHZ�DQG�DQDO\VLV�RI�K\SRWKHVLV�WHVW�UHVXOWV��DERXW�DQ[LHW\� DQG� DFFXUDF\��� LW� FDQ� EH� FRQFOXGHG� WKDW� WKH�WZHOYH�ZHHN� ZRUNRXW� \RJD� KDV� SRVLWLYH� LPSDFW� RQ�SUHVFKRRO�FKLOGUHQ�DQG�KDV�EHHQ�FRYHU�PXFK�FKDQJH� LQ�WKHVH� WZR� YDULDEOHV� DQG� KDV� EHHQ� UHGXFH� DQ[LHW\� DQG�LQFUHDVH�WKHLU�DFFXUDF\��5HGXFWLRQ� DQ[LHW\� REVHUYHG� LQ� WKLV� VWXG\� LV� FRQVLVWHQW�ZLWK� WKH� UHVXOWV� RI� WKH� 0RRG\� DQG� HW�� �������� )DLWK�$WWDLQ� DQG� 6DIDUL� �������� &KULVWLDQ� 0F%ULGH� :HVW���������)D\H�0DUWLQ���������.HLOD�5LFKDUG��������� WKDW�DOO�� LQ� WKH� GLIIHUHQW� ZD\V�� H[DPLQHG� WKH� HIIHFWV� RI�SK\VLFDO�H[HUFLVH�RQ�DQ[LHW\��HVSHFLDOO\�\RJD��/LQGD� -�� +DUULVRQ� ������� KDV� LQWURGXFHG� <RJD�PHGLWDWLRQ�DV�D�PHWKRG�RI�WUHDWPHQW�VXLWDEOH�IRU�$'+'�FKLOGUHQ�DQG�NQRZV�WKDW�DV�D�FRPPRQ�SURFHGXUH�WR�WUHDW�WXUPRLO� RI� DWWHQWLRQ� GHILFLW� K\SHUDFWLYLW\� LQ� 1RUWK�$PHULFD�DQG�$XVWUDOLD�������,Q� FRQILUPDWLRQ� RI� KHU� WKHRU\�� WKLV� VWXG\� UHSRUWV� D�VLJQLILFDQW� LQFUHDVH� LQ� FKLOGUHQ¶V� DFFXUDF\� OHYHO� DIWHU�GRLQJ�\RJD��,Q�SUHYLRXV�UHVHDUFK�LQ�QRW�PHQWLRQHG�WR�WKH�GLIIHUHQFHV�EHWZHHQ�ER\V�DQG�JLUOV�EXW�LQ�WKLV�VWXG\��ZH�PHQWLRQHG�WR� LW�� EXW� WKHUH� LVQ¶W� VLJQLILFDQW� GLIIHUHQFH� LQ� DQ[LHW\�DIWHU�\RJD�EHWZHHQ�WKHP��,W�PHDQV��<RJD�DIIHFWV�HTXDOO\�ER\V� DQG� JLUOV� DQ[LHW\�� $OVR� WKHUH� ZDV� QR� VLJQLILFDQW�GLIIHUHQFH�LQ�DFFXUDF\�UDWHV�RI�ER\V�DQG�JLUOV�DIWHU�\RJD��.LODUFKDUG� VDLG�� %\� HQJDJLQJ� LQ� \RJD� UHOD[DWLRQ�WHFKQLTXHV�� VWUHVV� KRUPRQHV� �FRUWLVRO�� GHFUHDVHV��UHVXOWLQJ�RI� WKDW�� FRQVHTXHQFHV� RI� VWUHVV� LQ� WKH�ERG\� LV�UHGXFHG�� EORRG� SUHVVXUH� DQG� KHDUW� UDWH� GHFUHDVHV��DQ[LHW\�� 'HSUHVVLRQ�� IDWLJXH�� DVWKPD� DQG� LQVRPQLD�SDVVHV�� $OVR� ZULWHV�� <RJD� KHOSV� SHUVRQ� WR� PRUH�DWWHQWLRQ� WR� VXUURXQGLQJ� QDWXUDO� HQYLURQPHQW�� ���� 7KH�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�DUH�FRQVLVWHQW�ZLWK�KLV�YLHZV�

())(&7� 2)�9$5,$%/(6�:LONHV�/DPEGD�(IIHFW�VL]H�
7KH�VLJQLILFDQFH�OHYHO�

)��7HVW�
$Q[LHW\����������������������
$Q[LHW\� DQG�6H[��������������������
$FFXUDF\��������������������
$FFXUDF\� DQG�6H[���������������������
$FFXUDF\� DQG�$Q[LHW\���������������������
$FFXUDF\��$Q[LHW\� DQG�6H[��������������������
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EHFDXVH� VLJQLILFDQW� QHJDWLYH� UHODWLRQVKLS� EHWZHHQ�DQ[LHW\�DQG�DFFXUDF\�ZDV�REVHUYHG��-HUHP\�:HVW� ������� ZKR� VWXGLHG� WKH� HIIHFWV� RI� +DWKD�\RJD� DQG� $IULFDQ� GDQFH� RQ� VWUHVV�� XVLQJ� VDOLYD� WR�PHDVXUH� FRUWLVRO� RI� VWXGHQWV�� UHSRUWHG� \RJD� DQG� GDQFH�DUH�UHGXFHG�VWUHVV�DQG�LWV�QHJDWLYH�HIIHFWV��������
5HIHUHQFHV����� $WNLQVRQ��5\WDO�DQG�5LFKDUGV��+\OJDUG��(UQHVW��WUDQVODWH� WKH� ILHOG� RI� SV\FKRORJ\� DQG�$VVRFLDWHV� 7HKUDQ�� 0RKDPPDG� 7DJKL�%DUDKHQL�HW�DO���SXEOLFDWLRQ�GHYHORSPHQW���������� $KPDGYDQG�� 0RKDPPDG� $OL�� 0HQWDO� +HDOWK��SXEOLVKHU� RI� 3D\DP� 1RRU� 8QLYHUVLW\�� 7HKUDQ���������� ,UDQVKDKL�� )��� �,GHQWLILFDWLRQ� DQG� WHVWLQJ�FDSDELOLWLHV� $GUDNW\� �� PRWRU� &KKDUUVKWK�VHSDUDWHO\� HOHFWHG� VFKRRO� DFDGHPLF� FRXUVHV���0�6F�� 7KHVLV�� )DFXOW\� RI� 3K\VLFDO� (GXFDWLRQ�DQG�6SRUW�6FLHQFHV��7HKUDQ�8QLYHUVLW\��������� 3RXU� 3HUKDW�� +HOHQ�� �<RJD� 0RYHV� )DQWDVWLF�&KLOGUHQ� ������ \HDUV��� GDQFLQJ�� H[HUFLVH��EUHDWKLQJ�� UHOD[DWLRQ� 
WUDQVODWHG� 6DWWDU]DGHK��/HLOD�� +DVVDQ� 3XUUD]\�� 6H\HG� +RMDW� =DPDQL�6DQL��%DPGDG�3XEOLVKLQJ���������� +RVVHLQL�� =RKUD� 6DGDW�� �WKH� UHODWLRQVKLS�EHWZHHQ� UHOLJLRXV� DWWLWXGHV� DQG� DQ[LHW\�VWXGHQWV�5REDW.DULP�FLW\���GLVVHUWDWLRQ���������� .KDELUL�� 0��� �5HGXFWLRQ� RI� DQ[LHW\� DQG�GHSUHVVLRQ� WKURXJK� H[HUFLVH� DQG� SK\VLFDO�DFWLYLW\��� �3URFHHGLQJV� RI� WKH� &RQJUHVV��VSRUWLQJ� VSRUWV� SHUVSHFWLYH��� <D]G� 8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV���������� 'DL�� 6DIDU�� �H[SHULPHQWDO� SV\FKRORJ\��H[SHULPHQWDO�� 3H\YDQG� 3XEOLFDWLRQV�� 7HKUDQ��������� 'DQLHO� 0�� 6HDQ� 0�� $UHQGW�� �DQ[LHW\� DQG�SK\VLFDO� DFWLYLW\��� �5HYLHZ� RI� 0HWD�$QDO\VLV�GRQH� XQWLO� ������� WUDQVODWHG� E\� 0RKDPPDG�.D]HP� 0RXVDYL� 9DH]� 2O\PSLF� 4XDUWHUO\��<HDU� ��� 1R�� �� DQG� ��� 'XULQJ� VSULQJ� DQG�VXPPHU�������6KDULDWPDGDUL�� $�� (GXFDWLRQDO� 3V\FKRORJ\�7HKUDQ
V� $PLU� .DELU� 3XEOLFDWLRQV� LQ� ��������� 6KDDULQHMDG�� $OL� $NEDU�� 'HYHORSPHQW�SV\FKRORJ\��(WHODDW�SXEOLVKLQJ��������

���������


