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$IIHFWLYH�5HDFWLRQV�WR�3K\VLFDO�$SSHDUDQFH

:KHQ�SHRSOH�ORRN�DW�RWKHU�SHRSOH��REMHFWV��RU�SODFHV�WKH\�UHDFW�HPRWLRQDOO\�
�'DPDVLR��������:LOVRQ��'XQQ��.UDIW�	�/LVOH��������=DMRQF����������������7KHVH
HPRWLRQDO�UHDFWLRQV�FDQ�EH�GHVFULEHG�DV�SOHDVDQW�RU�XQSOHDVDQW��DURXVLQJ�RU�FDOPLQJ��DQG�
HPSRZHULQJ�RU�QRW�HPSRZHULQJ���7KLV�SDSHU�LV�SDUW�RI�D�EURDGHU�VWUHDP�RI�UHVHDUFK�ZH�DUH�
FRQGXFWLQJ�LQ�ZKLFK�ZH�DWWHPSW�WR�OLQN�WKH�VHUYLFH�FRQWH[W��WKH�SK\VLFDO�SODFH�LQ�ZKLFK�
VHUYLFH�LV�GHOLYHUHG��ZLWK�WKH�HPRWLRQV�H[SHULHQFHG�E\�SDUWLFLSDQWV�LQ�D�VHUYLFH�
LQWHUDFWLRQ���
2XU�RYHUDUFKLQJ�K\SRWKHVLV�LV�WKDW�WKH�HPRWLRQV�>DQG�EHKDYLRUDO�SUHVFULSWLRQV@�HOLFLWHG�E\�
D�VHUYLFH�HQYLURQPHQW��³VHUYLFHVFDSHV´��DIIHFW�WKH�TXDOLW\�RI�WKH�WUDQVDFWLRQ�EHWZHHQ�WKH�
VHUYLFH�SURYLGHU�DQG�WKH�FXVWRPHU��7KHVH�HIIHFWV�DUH�K\SRWKHVL]HG�WR�EH�LQGHSHQGHQW�RI�
WKH�HIIHFWV�WKDW�WKH�DFWRUV�PD\�KDYH�RQ�HDFK�RWKHU�

2XU�VSHFLILF�K\SRWKHVHV�DUH�WKDW�WZR�QRWLRQV�OHDG�WR�PRUH�HIIHFWLYH FXVWRPHU�
VHUYLFH�LQWHUDFWLRQV���D��*UHDWHU�ILW�EHWZHHQ�WKH�PL[�RI�HPRWLRQV�WKDW�EHVW�ILW�WKH�VHUYLFH�
DQG�WKH�PL[�RI�HPRWLRQV�DFWXDOO\�FRQYH\HG�E\�WKH�FRQWH[W���E��*UHDWHU�ILW�EHWZHHQ�WKH�
SUHVHQW�FRJQLWLYH�JXLGHV�DQG�WKH�UHTXLUHG�FRJQLWLYH�JXLGHV��0HWDSKRULFDOO\��ZH�SUHGLFW�
WKDW�LQ�DQ�HPRWLRQDOO\�DQG�FRJQLWLYHO\�ZHOO�ILWWLQJ�VHUYLFH�FRQWH[W��WKH�³GDQFH´ EHWZHHQ�
WKH�SDUWLFLSDQWV�LQ�D�VHUYLFH�HQFRXQWHU�ZLOO�EH�VPRRWKHU���:H�DOVR�DUJXH�WKDW��F��FRKHUHQW�
FRQWH[WV��LQ�WHUPV�RI�HPRWLRQV�DQG�FRJQLWLYH�JXLGHV��OHDG WR�PRUH�HIIHFWLYH�VHUYLFH���7KXV��
WKH�SURSRVHG�WKHRU\�± DV�VXPPDUL]HG�LQ�)LJXUH���� VXJJHVWV�WKDW�PDQDJHPHQW�RI�WKH�
VHUYLFH�FRQWH[W�FDQ�DIIHFW�WKH�TXDOLW\�RI�VHUYLFH�LQWHUDFWLRQV���,W�VXJJHVWV�WKDW�VHUYLFH�



RUJDQL]DWLRQV�FDQ�LPSURYH�VHUYLFH�GHOLYHU\�WKURXJK�WKH�PDQDJHPHQW�RI�WKH�VHUYLFH�
ODQGVFDSH�

,QVHUW�)LJXUH���+HUH
7KH�UHVHDUFK�VWUHDP�GUDZV�KHDYLO\�XSRQ�WKHRU\�RI�SV\FKRORJLFDOO\�ODWHQW�

GLPHQVLRQV�RI�DIIHFW��H�J���5XVVHOO����������,Q�WKLV�FKDSWHU�ZH�GHVFULEH�WZR�VWXGLHV�
FRQGXFWHG�DV�D�SDUW�RI�WKLV�UHVHDUFK�VWUHDP�LQ�ZKLFK�WKH�DSSOLFDELOLW\�RI�WKLV�WKHRU\�RI�
HPRWLRQ�ZDV�H[DPLQHG���7KH�ILUVW�VWXG\�GRFXPHQWV�WKH�DVVRFLDWLRQ�EHWZHHQ�YDULRXV�
VHUYLFH�LQGXVWULHV�DQG�GLVWLQFW�HPRWLRQDO�H[SHULHQFHV��7KH�VHFRQG�VWXG\�GRFXPHQWV�WKH�
DVVRFLDWLRQ�EHWZHHQ�SK\VLFDO�DSSHDUDQFH�DQG�GLVWLQFW�HPRWLRQDO�SURILOHV���,Q�ERWK�VWXGLHV�
ZH�DWWHPSWHG�WR�GHPRQVWUDWH�WKDW�LQ�VWXG\LQJ�HPRWLRQDO�UHDFWLRQV�WR�SK\VLFDO�FXHV�ZH�
PXVW�JR�EH\RQG�WKH�GLFKRWRP\�RI�SRVLWLYH�HPRWLRQ�YHUVXV�QHJDWLYH�HPRWLRQ���7KXV��
EHIRUH�ZH�GHVFULEH�RXU�WZR�VWXGLHV�ZH�EULHIO\�UHYLHZ�WKH�LVVXH�RI�WKH�GLPHQVLRQDOLW\�RI�
HPRWLRQ�

7KH�GLPHQVLRQDOLW\�RI�HPRWLRQ�
3UHYLRXV�OLWHUDWXUH�KDV�H[DPLQHG�WKH�VWUXFWXUH�RI�HPRWLRQDO�H[SHULHQFH��H�J���

2VJRRG��6XFL��	�7DQHQQEDXP��������5XVVHOO���������������DQG�KDV�UHFRJQL]HG�HLWKHU�WZR
RU�WKUHH�GLPHQVLRQV��H�J���5XVVHOO����������7KH�ILUVW�GLPHQVLRQ�KDV�EHHQ�ODEHOHG�
HYDOXDWLRQ��YDOHQFH��RU�SOHDVDQWQHVV�DQG�LV�LQGLVWLQJXLVKDEOH�IURP�FRQFHSWV�VXFK�DV�
SRVLWLYH�QHJDWLYH�PRRG��JRRG�EDG�PRRG��RU�VDWLVIDFWLRQ�GLVVDWLVIDFWLRQ��,VHQ��������
)RUJDV����������7KH�VHFRQG�GLPHQVLRQ�LV�DURXVDO��DFWLYLW\�RU�DFWLYDWLRQ��5XVVHOO���������
DQG�WKH�WKLUG�LV�GHVFULEHG�DV�SRZHU��FRQWURO��GRPLQDQFH�RU�SRWHQF\��7DNDKDVKL��������

$�GLIIHUHQW�ERG\�RI�OLWHUDWXUH�FRQVLGHUV�SK\VLFDO�DSSHDUDQFH�DQG�SK\VLFDO�REMHFWV�
LQ�RUJDQL]DWLRQV���7KLV�OLWHUDWXUH�LV�W\SLFDOO\�OLPLWHG�WR�GLVFXVVLRQV�RI�SRVLWLYH�YHUVXV�



QHJDWLYH�DIIHFW���)RU�H[DPSOH��%LWQHU¶V��������DQDO\VLV�RI�WKH�DSSHDUDQFH�RI�VHUYLFH�
RSHUDWLRQV�ODUJHO\�IRFXVHV�RQ�WKH�SOHDVDQWQHVV�H[SHULHQFHG�E\�FXVWRPHUV���2XU�JRDO�LV�WR�
GRFXPHQW�WKH�OLQN�EHWZHHQ�SK\VLFDO�DSSHDUDQFH�DQG�WKH�PXOWL�GLPHQVLRQDOLW\�RI�HPRWLRQ��
QRWLQJ�WKDW�WKH�ILUVW�DQG�XELTXLWRXV�GLPHQVLRQ�RI�SOHDVDQWQHVV�LV�QRW�VXIILFLHQW�WR�KDQGOH�
WKH�FRPSOH[LW\�RI�HPRWLRQDO�UHDFWLRQ���

,QGHHG��VRPH�WUHDWPHQWV�QRWH�WKH�LPSRUWDQFH�RI�WKH�VHFRQG�GLPHQVLRQ��� DURXVDO�
�H�J���=HLWKDPO�	�%LWQHU���������DQG�D�IHZ�UHVHDUFKHUV�GHDOW�ZLWK�DOO�WKUHH�GLPHQVLRQV�RI�
DIIHFW�LQFOXGLQJ�SRZHU���,PSRUWDQWO\��WKRVH�ZKR�SUREHG�DOO�WKUHH�GLPHQVLRQV�IRXQG�
HYLGHQFH�IRU�WKH�H[LVWHQFH�RI�WKH�SRZHU�GLPHQVLRQ���)RU�H[DPSOH��7DNDKDVKL��������IRXQG�
WKDW�QDLYH�REVHUYHUV�FRXOG�UHOLDEO\�GLVFHUQ�WKH�HPRWLRQV�FRQYH\HG�E\�DEVWUDFW�GUDZLQJV�
DQG�WKDW�WKH�WKUHH�GLPHQVLRQV�RI�DIIHFW�FRXOG�ZHOO�FDSWXUH�WKHVH�HPRWLRQV���6LPLODUO\��
'RQQRYDQ�DQG�5RVVLWHU��������VKRZ�WKDW�E\�XVLQJ�WKH�WKUHH�GLPHQVLRQV�RI�DIIHFW��ZH�FDQ�
XQGHUVWDQG�VKRSSLQJ�EHKDYLRU���

+RZHYHU��WKH�PHWKRGV�RI�WKHVH�VWXGLHV�PDLQWDLQHG�DQ�DVVXPSWLRQ�RI�WKUHH�
GLPHQVLRQV�DQG�LPSRVHG�WKH�WKUHH�GLPHQVLRQ�VWUXFWXUH�LQ�WKHLU�PHDVXUHPHQW���8VLQJ�WKH�
IUDPHZRUN�SURSRVHG�E\�2VJRRG�HW�DO��������DFFRPSOLVKHV�VXFK�LPSRVLWLRQ���+RZHYHU��
ZKHQ�PHDVXUHPHQW�LV�JHDUHG�WR�WHVW��UDWKHU�WKDQ�DVVXPH��WKH�GLPHQVLRQDOLW\�RI�HPRWLRQ��
HYLGHQFH�IRU�WKH�GLPHQVLRQ�RI�SRZHU�LV�QRW�FRQVLVWHQW���$V�D�UHVXOW��PRVW�RI�WKH�OLWHUDWXUH�
RQ�HPRWLRQV�WKDW�XVHV�WKH�GLPHQVLRQDO�YLHZ�LJQRUHV�WKH�GLPHQVLRQ�RI�SRZHU��H�J���:DWVRQ�
	�7HOOHJHQ��������&DUYHU�	�6FKHLHU����������

0RUHRYHU��UHVHDUFK�RI�WKH�GLPHQVLRQDOLW\�RI�HPRWLRQV�RIWHQ�UHOLHV�RQ�IDFWRU�
DQDO\VLV��FI���:DWVRQ�	�7HOOHJHQ����������7KH�SUREOHP�LV�WKDW�IDFWRU�DQDO\VLV�DVVXPHV�DQG�
VROYHV�IRU�³VLPSOH�VWUXFWXUH´ ZKLFK�PD\�QRW�EH�D�YDOLG�UHIOHFWLRQ�RI�UHDOLW\���$VVXPLQJ�



VLPSOH�VWUXFWXUH�FDQ�FUHDWH�SUREOHPV DV�UHFRJQL]HG�E\�*XWWPDQ�LQ�WKH�����
V���LQ�/HYL��
��������)DFWRU�DQDO\VLV�DVVXPHV�WKDW�D�VLQJOH�ODWHQW�GLPHQVLRQ�SURGXFHV�HDFK�HPRWLRQ���
<HW�WKH�NQRZQ�GLPHQVLRQDO�VWUXFWXUH�RI�DIIHFW�GRHV�QRW�FRQIRUP�WR�WKH�³VLPSOH�VWUXFWXUH´
DVVXPSWLRQ�RI�VLPSOH�VWUXFWXUH��H�J���.OXJHU��/HZLQVRKQ��	�$LHOOR����������7KXV��IDFWRU�
DQDO\VLV�PD\�EH�PLVOHDGLQJ�LI�D�JLYHQ�HPRWLRQ�LV�UHODWHG�WR�VHYHUDO�ODWHQW�GLPHQVLRQV��H�J���
IHDU�LV�ERWK�XQSOHDVDQW��H[FLWLQJ��DQG�FRQWDLQ�DQ�HOHPHQW�RI�SRZHUOHVVQHVV����%\�WDNLQJ�
WKHVH�DQDO\VLV�DVVXPSWLRQV�LQWR�DFFRXQW��DQG�PRGLI\LQJ�WKH�DQDO\WLF�SURFHGXUH�
DFFRUGLQJO\��ZH�H[SHFW�WR�ILQG�WKH�WKUHH�GLPHQVLRQV�RI�DIIHFW���

+HQFH��RXU�JRDO�LQ�WKH�WZR�VWXGLHV�UHSRUWHG�EHORZ�ZDV�WR�GRFXPHQW�WKDW�
LPSRUWDQFH�RI�WKH�VHFRQG�DQG�WKLUG�GLPHQVLRQ�RI�DIIHFW�LQ�UHDFWLQJ�WR�SK\VLFDO�VWLPXOL���7R�
DFKLHYH�RXU�JRDO�ZH�H[SORUHG�WKH�EHQHILWV�RI�XVLQJ�DQDO\WLFDO�WHFKQLTXHV�WKDW�GR�QRW�PDNH�
WKH�DVVXPSWLRQ�RI�IDFWRU�DQDO\VLV�± VPDOOHVW�VSDFH�DQDO\VLV��66$����66$�LV�D�YDULDQW�RI�
PXOWLSOH�GLPHQVLRQDO�VFDOLQJ��0'6��GHYHORSHG E\�*XWWPDQ��VHH�%RUJ�	�6K\H���������
DQG�LV�DQ�DQDO\WLF�PHWKRG�WKDW�GRHV�QRW�PDNH�DQ\�D�SULRUL�DVVXPSWLRQV�DERXW�WKH�VWUXFWXUH�
RI�WKH�GDWD���66$�SURGXFHV�ERWK�DQ�HVWLPDWH�RI�WKH�UHFRYHUDELOLW\�RI�WKH�RULJLQDO�GDWD�IURP�
WKH�LGHQWLILHG�GLPHQVLRQV��FRHIILFLHQW�RI�DOLHQDWLRQ��DQG�PDSV�DOO�LWHPV�LQ�PDSV�RI�DQ�
(XFOLGHDQ�VSDFH����7KH�SURFHVV�LV�VLPLODU�WR�SORWWLQJ�YDULDEOHV�RQ�D�VSDFH�GHILQHG�E\�
IDFWRUV�LQ�IDFWRU�DQDO\VLV����,Q�WKHVH�PDSV��WKH�SUR[LPLW\�RI�LWHPV�LQGLFDWHV�WKDW�WKH\�DUH�
VWURQJO\�DQG�SRVLWLYHO\�FRUUHODWHG�ZKLOH�D�ODUJH�GLVWDQFH�PD\�LQGLFDWH�HLWKHU�WKDW�LWHPV�DUH�
QRW�FRUUHODWHG�RU�WKDW�WKH\�DUH�QHJDWLYHO\�FRUUHODWHG���$IWHU�LGHQWLI\LQJ�WKH�QXPEHU�RI�
GLPHQVLRQV��ZH�LQWHUSUHW�WKH�GLPHQVLRQV���7KH�PDSV�VKRXOG EH�LQWHUSUHWHG�DFFRUGLQJ�WR�D�
SULRUL�H[SHFWDWLRQ�LQ�LQWULQVLF�PHDQLQJ��DQG�WKH�VWDWLVWLFDO�LQGH[��FDOOHG�WKH�FRHIILFLHQW�RI�



DOLHQDWLRQ��VKRXOG�QRW�EH�WDNHQ�DV�D�VROH�HYLGHQFH�IRU�WKH�DSSURSULDWHQHVV�RI�WKH�VROXWLRQ�
�%RUJ�	�6K\H���������

6WXG\����7KH�³IHHO´ RI�GLIIHUHQW�VHUYLFH�FRQWH[WV
0HWKRG

3DUWLFLSDQWV
$�WRWDO�RI�����FXVWRPHUV�FRQWDFWHG�LQ����GLIIHUHQW�VHUYLFH�RUJDQL]DWLRQV�

�UHSUHVHQWLQJ�ILYH�VHUYLFH�W\SHV��LQ�,VUDHO�DQVZHUHG�DQ�DIIHFW�VXUYH\���:LWKLQ�HDFK�
RUJDQL]DWLRQ�ZH�VDPSOHG����FXVWRPHUV�DQG�ZLWKLQ�HDFK�VHUYLFH�W\SH�ZH�VDPSOHG�WZR�
RUJDQL]DWLRQV���7KXV�WKH�GDWD�IRU�WKH�VWXG\�ZHUH�VXUYH\�UHVSRQVHV�RI�FXVWRPHUV�RI�WKH�
IROORZLQJ�RUJDQL]DWLRQV��WZR�EDQNV��WZR�VXSHUPDUNHWV��WZR�IDVW�IRRG�UHVWDXUDQWV��WZR�
OREELHV�RI�KRWHOV��DQG�WZR�DPEXODWRU\�PHGLFDO�FHQWHUV�

,QVWUXPHQW
:H�GHYHORSHG�D�VXUYH\�ZLWK����LWHPV�PHDVXULQJ�WKH�GHJUHH�WR�ZKLFK�YDULRXV�

DIIHFWV�DUH�HOLFLWHG�E\�WKH�SK\VLFDO�SODFH�ZKHUH�VHUYLFH�GHOLYHU\�WRRN�SODFH���5HVSRQVHV�
ZHUH�RQ���SRLQW�VFDOHV���,WHPV�ZHUH�FKRVHQ�WR�UHSUHVHQW�YDULRXV�DUHDV�RI�NQRZQ�PRRG�
FLUFXPSOH[��H�J���.OXJHU�HW�DO���������ZLWK�D�VSHFLDO�HPSKDVLV�RQ�DGGLQJ�DGMHFWLYHV�WKDW�
PHDVXUH�DVSHFWV�RI�SRZHU���7KH�OLVW�ZDV�UHVWULFWHG�WR����LWHPV�VR�WKDW�WKH�HQWLUH�VXUYH\�
FRXOG�EH�DGPLQLVWHUHG�RQ�RQH�SDJH�VHUYLQJ�WR�UHGXFH�SDUWLFLSDQW�DWWULWLRQ�

3URFHGXUH
$�UHVHDUFK�VWXGHQW�DSSURDFKHG�FXVWRPHUV�LQVLGH�VHUYLFH�DUHDV�DQG�UHTXHVWHG�WKHLU�

KHOS�LQ�ILOOLQJ�RXW�WKH�VXUYH\�DV�D�SDUW�RI�D�ODUJHU�VWXG\�FRQGXFWHG�E\�UHVHDUFKHUV�IURP�WKH�



XQLYHUVLW\���6KH�SURFHHGHG�WR�DSSURDFK�FXVWRPHUV�XQWLO�FRPSOHWLQJ�D�TXRWD�RI����
FXVWRPHUV�SHU�RUJDQL]DWLRQ���$OO�GDWD�ZHUH�FROOHFWHG�ZLWKLQ�RQH�YLVLW�WR�HDFK�RUJDQL]DWLRQ�
GXULQJ�-DQXDU\�RI������

$QDO\VLV
7KH�NQRZQ�GLPHQVLRQDO�VWUXFWXUH�RI�DIIHFW�GRHV�QRW�FRQIRUP�WR�WKH�³VLPSOH�

VWUXFWXUH´ DVVXPSWLRQ�RI�H[SORUDWRU\�IDFWRU�DQDO\VLV��L�H���HDFK�LWHP�VKRXOG�EHORQJ�WR�RQH�
DQG�RQO\�RQH�ODWHQW�IDFWRU��H�J���.OXJHU�HW�DO�����������7KHUHIRUH��WKH�GLPHQVLRQDOLW\�RI�WKH�
DIIHFW�LWHPV�ZDV�LQYHVWLJDWHG�ZLWK�66$��%RUJ�	�6K\H��������ZKLFK�GRHV�QRW�PDNH�DQ\�D�
SULRUL�DVVXPSWLRQ�DERXW�WKH�VWUXFWXUH�RI�WKH�GDWD���

7R�FKDUDFWHUL]H�WKH�DIIHFWLYH�VWUXFWXUH�RI�HDFK�RUJDQL]DWLRQ��ZH�FDOFXODWHG�D�
GLPHQVLRQDO�VFRUH�IRU�HDFK�SDUWLFLSDQW���:H�FUHDWHG�D�GLPHQVLRQDO�VFRUH�ERWK�RQ�WKH�EDVLV�
RI�WKH�66$��WKLV�LV�VLPLODU�WR�WKH�FRPSXWDWLRQ�RI�D�IDFWRU�VFRUH��:H WKHQ�FDOFXODWHG�D�
IDFWRU�VFRUH�RQ�WKH�EDVLV�RI�DQ�XQURWDWHG�3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$����7KH�
QXPEHU�RI�3&$�FRPSRQHQWV�ZDV�FRQVWUDLQHG�WR�WKH�VDPH�QXPEHU�RI�GLPHQVLRQV�LQGLFDWHG�
E\�WKH�66$�DQDO\VLV���%RWK�PHWKRGV�± 66$�GLPHQVLRQDO�VFRUHV�DQG�IDFWRU�VFRUHV�± \LHOGHG�
VLPLODU�UHVXOWV���7KHUHIRUH��ZH�XVHG��LQ�6WXG\����WKH�PRUH�IDPLOLDU�IDFWRU�VFRUHV�

5HVXOWV
7KH�66$�LQGLFDWHG�WKDW�WZR�GLPHQVLRQV FDSWXUH�PRVW�RI�WKH�DIIHFWLYH�UDWLQJV�

�VWUHVV����������7KH�WZR�GLPHQVLRQV�FOHDUO\�UHSUHVHQWHG�SOHDVDQWQHVV�DQG�DURXVDO�DQG�ZHUH�
RUJDQL]HG�DV�D�FLUFOH��D�FLUFXPSOH[�VWUXFWXUH����7KHVH�UHVXOWV�SURYLGH�RQO\�SDUWLDO�VXSSRUW�
IRU�RXU�DVVXPSWLRQ�WKDW�WKH�DIIHFWLYH�UHDFWLRQ�WR�SK\VLFDO�VSDFH�LV�ZHOO�FDSWXUHG�E\�WKUHH�
GLPHQVLRQV��WKH�GLPHQVLRQ�RI�SRZHU�GLG�QRW�HPHUJH�LQ�WKHVH�GDWD���$�RQH�ZD\�$129$�



FOHDUO\�VKRZHG�WKDW�WKH����RUJDQL]DWLRQV�GLIIHUHG�ZLWK�UHVSHFW�WR�ERWK�SOHDVDQWQHVV�DQG�
DURXVDO��S ����������

7R�H[SORUH�WKH�DIIHFWLYH�FRPELQDWLRQ�RI�HDFK�VHUYLFH��ZH�DYHUDJHG�WKH�GLPHQVLRQ�
VFRUHV�DFURVV�WKH����SDUWLFLSDQWV�RI�HDFK�RUJDQL]DWLRQ���1H[W�ZH�SORWWHG�WKHVH�PHDQV�LQ�D�
WZR�GLPHQVLRQDO�VSDFH��)LJXUH��������$V�FDQ�EH�VHHQ�LQ�)LJXUH������WKUHH�RI�WKH�SDLUV�RI�
VHUYLFH�W\SHV�ZHUH�YHU\�VLPLODU�WR�HDFK�RWKHU�RQ�ERWK�GLPHQVLRQV��WKH�KRWHOV��WKH�PHGLFDO�
FHQWHUV��DQG�WKH�IDVW�IRRG�HVWDEOLVKPHQWV����2QH�SDLU�ZDV�VLPLODU�RQ�WKH�DURXVDO�
GLPHQVLRQV��WKH�VXSHUPDUNHWV���DQG�RQH�SDLU��WKH�EDQNV��ZDV�GLVVLPLODU�RQ�ERWK�
GLPHQVLRQ�DQG�WKXV�GLG�QRW�FRQIRUP�WR�RXU�DVVXPSWLRQV�

,QVHUW�)LJXUH�����DERXW�KHUH
,W�PD\�EH�WULYLDO�WR�VXJJHVW�WKDW�FHUWDLQ�VHUYLFHV�DUH�IHOW�DV�PRUH�SOHDVDQW�WKDQ�

RWKHUV�DUH���:H�WKHUHIRUH�VRXJKW�WR�VKRZ�WKDW�WKH�VHFRQG�GLPHQVLRQ�RI�DIIHFW�± DURXVDO�± LV�
DOVR�DQ�LPSRUWDQW�IHDWXUH�RI�WKH�HPRWLRQDO�FRQWH[W���7KHUHIRUH��LQ�)LJXUH�����ZH�SORWWHG�
WKH�KLVWRJUDPV�RI�WKH�PHDQV�DURXVDO�RI�WKH����RUJDQL]DWLRQV��FRQWUROOLQJ�ERWK�IRU�
SOHDVDQWQHVV��WKH�ILUVW�GLPHQVLRQ��DQG�FXVWRPHU�VDWLVIDFWLRQ���$V�FDQ�EH�VHHQ�LQ�)LJXUH�
�����WKH�RUGHU�RI�WKH�DURXVDO�PHDQV�ZDV�VWULNLQJO\�DUUDQJHG�E\�VHUYLFH�W\SH�ZLWK�RQO\�
VLQJOH�PLQRU�DEHUUDWLRQ��6XSHUPDUNHW������7KDW�LV��ZH�ILQG�D�UHVHPEODQFH�LQ�DURXVDO�± DQ�
DIIHFWLYH�GLPHQVLRQ�WKDW�LV�XVXDOO\�LJQRUHG�LQ�WKH�VHUYLFH�OLWHUDWXUH�± RI�VHUYLFHV�ZLWKLQ�D�
VHUYLFH�W\SH�

,QVHUW�)LJXUH�����DERXW�KHUH
'LVFXVVLRQ

7KH�UHVXOWV�RI�WKH�ILUVW�VWXG\�FRQILUP�WKDW�GLVWLQFW�VHUYLFH�W\SHV�DUH�DVVRFLDWHG�ZLWK�
GLVWLQFW�SDWWHUQV�RI�HPRWLRQ���0RUHRYHU��WKH�UHVXOWV�FOHDUO\�LQGLFDWH�WKDW�DURXVDO�



�UHJDUGOHVV�RI�LWV�GHJUHH�RI�SOHDVDQWQHVV��LV�DQ�LPSRUWDQW�GLPHQVLRQ�LQ�UHDFWLQJ�WR�VHUYLFH�
HSHULHQFHV���+RZHYHU��WKH�WKLUG�GLPHQVLRQ�RI�SRZHU�ZDV�QRW�IRXQG���,QGHHG��WKH�IDLOXUH�WR�
REWDLQ�WKH�SRZHU�GLPHQVLRQ�LV�YHU\�VLPLODU�WR�VXPPDULHV�RI�WKH�GLPHQVLRQDO�DSSURDFK�WR�
DIIHFW��H�J���5XVVHOO���������,Q�6WXG\�,,�ZH�DWWHPSW�WR�FODULI\�WKLV�LVVXH��

7KH�HPSULFDO�GLIILFXOW\�LQ�REWDLQLQJ�WKH�SRZHU�GLPHQVLRQ�VKRXOG�QRW�OHDG�WR�WKH�
FRQFOXVLRQ�WKDW�LW�LV�QRW�LPSRUWDQW�RU�WKDW�LW�LV�QRW�³WKHUH´���3RZHU�LV�FHQWUDO�DVSHFW�RI�
KXPDQ�DQG�RUJDQL]DWLRQDO�EHKDYLRU��H�J���%URZQ�	�*LOQD��������3IHIIHU���������������DQG�
SHRSOH�LQYHVW�FRQVLGHUDEOH�HIIRUWV�WR�FRQYH\�FXHV�WKDW�ZLOO�EULQJ�WKHP�VWDWXV�DQG�WKH�
DVVRFLDWHG�SRZHU��0ROOR\���������������5DIDHOL��'XWWRQ��+DUTXDLO��	�0DFNLH���������
7KXV��LW�LV�OHVV�OLNHO\�WKDW�WKH�SRZHU�GLPHQVLRQ�GRHV�QRW�H[LVW�WKDQ�WKDW�RXU�PHDVXUHPHQW�
LV�DW�IDXOW���5XVVHOO��������RIIHUV�D�SRVW�KRF�VXJJHVWLRQ�WR�WKLV�LVVXH��QRWLQJ�WKDW�D�SURFHVV�
RI�PHDVXUHPHQW�RI�DIIHFW�WKDW�VDPSOHV�PRRGV�WKDW�UHODWH�WR�LQWUD�SHUVRQDO�FRQWH[WV�\LHOGV�
WKH�DURXVDO�GLPHQVLRQ��ZKLOH�D�SURFHVV�WKDW�VDPSOHV�PRRGV�WKDW�UHODWH�WR�LQWHU�SHUVRQDO�
FRQWH[WV�\LHOG�WKH�GRPLQDQFH�GLPHQVLRQ���+RZHYHU��RXU�JRDO��LQ�6WXG\����LV�WR�GRFXPHQW�
WKDW�DOO�WKUHH�GLPHQVLRQV�RI�DIIHFW�FR�H[LVW�LI�WKH�PHDVXUHPHQW�SURFHVV�FDOOV�XS�D�EURDG�
HQRXJK�VDPSOH�RI�PRRGV�DQG�LI�WKH�IRFXV�LV�GLUHFWO\�RQ�SK\VLFDO�FXHV�

6SHFLILFDOO\��WKH�VDPSOLQJ�RI�SRZHU�DGMHFWLYH�LQ�SUHYLRXV�UHVHDUFK�DQG�LQ�6WXG\���
PD\�KDYH�EHHQ�WRR�OLPLWHG���%HFDXVH�DGMHFWLYHV�WKDW�LQGLFDWH�DQ�H[WUHPH�IHHOLQJ�RI�SRZHU�
RU�ODFN�RI�SRZHU�DUH�UHODWLYHO\�UDUH�LQ�GD\�WR�GD\�XVH�WKH\�DUH�RIWHQ�QRW�VXIILFLHQWO\
VDPSOHG�LQ�DIIHFW�TXHVWLRQQDLUHV��&ODQF\� ������%URZQ�	�*LOPDQ���������:H�WKHUHIRUH�
SURSRVH�WKDW�DOO�WKUHH�GLPHQVLRQ�RI�DIIHFW��LQFOXGLQJ�SRZHU��FDQ�EH�UHFRYHUHG�IURP�
HPRWLRQDO�UHDFWLRQ�WR�SK\VLFDO�DSSHDUDQFH�LI�DGMHFWLYHV�WKDW�FRQWDLQV�VWURQJ�SRZHU�
FRQQRWDWLRQ�DUH�ZHOO�UHSUHVHQWHG�LQ�PHDVXUHPHQW�



7R�GLUHFWO\�IRFXV�RQ�SK\VLFDO�FXHV�ZH�WHVW�WKHVH�SURSRVLWLRQV�LQ�WKH�FRQWH[W�RI�
HPRWLRQDO�UHDFWLRQV�WR�ZRPHQ¶V�DSSHDUDQFH���6WXG\LQJ�WKH�LPSDFW�RI�SK\VLFDO�DSSHDUDQFH�
KDV�UHFHQWO\�EHHQ�UHFRJQL]HG�DV�YDOXDEOH�WR�RUJDQL]DWLRQDO�VFKRODUV��FI��5DIDHOL�	�3UDWW��
��������,W�DOVR�SURYLGHV�DQ�H[FHOOHQW�FRQWH[W�IRU�WHVWLQJ�RXU�SURSRVLWLRQV�EHFDXVH�ORRNLQJ�
DW�RWKHU�SHRSOH�LV�OLNHO\�WR�HYRNH�LPSOLFLW�LQWHUDFWLRQV�DQG�WKHUHIRUH�PRVW�RI�WKH�VSHFWUXP�
RI�KXPDQ�HPRWLRQV��*RIIPDQ��������6WU\NHU��������

6WXG\�,,��7KH�7KUHH�'LPHQVLRQV�RI�$IIHFWLYH�5HDFWLRQV�WR�3K\VLFDO�$SSHDUDQFH
0HWKRG

2YHUYLHZ
3KRWRJUDSKV�RI����ZRPHQ�ZHUH�VKRZQ�WR����MXGJHV�����PDOH�DQG����IHPDOH�

VWXGHQWV�ZKR�UHFHLYHG�FRXUVH�FUHGLW����(DFK�MXGJH�UDWHG�D�VHW�RI���SKRWRJUDSKV�RQ����
�HPRWLRQDO��LWHP�XVLQJ�VHYHQ�SRLQW�UDWLQJ�VFDOHV���6XEMHFWV�UDWHG�WKH�SKRWRJUDSKV�ERWK�IRU�
VHQW�DIIHFW�DQG�UHFHLYHG�DIIHFW���7KHVH�UDWLQJV�\LHOGHG�DFFHSWDEOH�LQWHU�MXGJH�UHOLDELOLWLHV���
7KH�DJJUHJDWHG�UDWLQJV�ZHUH�ILUVW�VXEMHFWHG�WR�66$��%RUJ�	�6K\H����������7KHQ�WKH�
GLPHQVLRQDOLW\�RI�WKH�UHVSRQVHV�ZDV�H[SORUHG���

6WLPXOL
7KH�VWLPXOL�ZHUH�ZRPHQ
V�SKRWRJUDSKV���$SSUR[LPDWHO\����ZRPHQ�ZHUH�

SKRWRJUDSKHG�RQ�WKH�VWUHHW�E\�D�SKRWRJUDSKHU�UHSUHVHQWLQJ�DQ�,VUDHOL�ZRPHQ¶V�PDJD]LQH�
�³$DW´��ZKR�ZDV�WDNLQJ�SKRWRJUDSKV�IRU�DQ�DUWLFOH�RQ�WKH�GUHVV RI�WKH�VXSSRVHGO\�W\SLFDO�
,VUDHOL�ZRPDQ��VHH�VRPH�H[DPSOHV�LQ�)LJXUH��������$OO�ZRPHQ�ZHUH�DSSURDFKHG�DQG�
DVNHG�IRU�SHUPLVVLRQ�E\�WKH�PDJD]LQH�VWDII���2QO\�VRPH�RI�WKH�SKRWRJUDSKV�ZHUH�XVHG�IRU�
WKLV�VWXG\��VRPH�SKRWRJUDSKV�ZHUH�H[FOXGHG�EHFDXVH�WKH\�LQFOXGHG�PRUH�WKDQ�RQH�SHUVRQ��

,QVHUW�)LJXUH�����DERXW�KHUH



0HDVXUHPHQW�RI�HPRWLRQDO�UHDFWLRQV
7R�WKH�VXUYH\�XVHG�LQ�6WXG\�,�ZH�DGGHG�LWHPV�WKDW�PHDVXUH�DVSHFWV�RI�SRZHU��7KH�

ILQDO�OLVW�FRPSULVHG����LWHPV�PHDVXULQJ�YDULRXV�HPRWLRQV�HOLFLWHG�E\�WKH�SHUVRQ�VKRZQ LQ�
D�SKRWRJUDSK��VHH�7DEOH������(DFK�HPRWLRQ�ZDV�DJDLQ�UDWHG�RQ�D���SRLQW�VFDOH�

,QVHUW�7DEOH���DERXW�KHUH
-XGJHV�ZHUH�DVNHG�WR�UHVSRQG�WR�WZR�VHWV�RI�TXHVWLRQV�UHJDUGLQJ�HDFK�SKRWRJUDSK��

����WKH\�ZHUH�DVNHG�WR�UDWH�WKH�GHJUHH�WR�ZKLFK�WKH�ZRPDQ�LQ�WKH�SKRWRJUDSK�VHQW�
�LQWHQGHG�WR�HOLFLW��HDFK�HPRWLRQ������7KH\�ZHUH�DVNHG�WR�UDWH�WKH�GHJUHH�WR�ZKLFK�WKH�
ZRPDQ�PDGH�WKHP�H[SHULHQFH HDFK�HPRWLRQ���7KLV�ZDV�GRQH�WR�LQFUHDVH�WKH�UHOLDELOLW\�RI�
RXU�ILQGLQJV�DQG�WR�VDIHJXDUG�DJDLQVW�WKH�SRVVLELOLW\�WKDW�D�SDUWLFLSDQW¶V�SHUVSHFWLYH�LQ�DQ�
LQWHUDFWLRQ�± VHQGHU�RU�UHFHLYHU�± PD\�DOWHU�WKH�UHSRUWHG�HPRWLRQV���7KH�RUGHU�RI�TXHVWLRQV�
ZDV�FRXQWHUEDODQFHG�EHWZHHQ�MXGJHV���

3URFHGXUH
-XGJHV��VWXGHQWV��ZHUH�UHFUXLWHG�IRU�SDUWLFLSDWLRQ�LQ�D�VWXG\�IRU�SDUWLDO�FRXUVH�

FUHGLW���7R�PLQLPL]H�UDWHU�IDWLJXH��WKH�VHW�RI����VOLGHV�ZDV�GLYLGHG�LQWR���VHWV�DQG�HDFK�
MXGJH�UDWHG�RQO\�RQH�VHW���7KHUHIRUH�����MXGJHV�UDWHG�HDFK�RI�WKH�SKRWRJUDSKV���-XGJHV�
ZHUH�VKRZQ�RQH�VOLGH�DW�WKH�WLPH�LQ�D�GDUNHQHG�URRP�DQG�ZHUH�DVNHG�WR�UDWH�WKH�
SKRWRJUDSKV�RQ�WKH�DIIHFW�TXHVWLRQQDLUHV���7KH�H[SHULPHQWHU�ZDLWHG�XQWLO�DOO�MXGJHV�
FRPSOHWHG�WKH�UDWLQJ�RI�RQH�VOLGH��LQVWUXFWHG�WKHP�WR�WXUQ�WKH�SDJH�IRU�WKH�UDWLQJ�RI�WKH�
QH[W�VOLGH�DQG�WKHQ VKRZHG�WKH�QH[W�VOLGH���$IWHU�UHYLHZLQJ�DOO�VOLGHV��WKH�H[SHULPHQWHU�
FROOHFWHG�WKH�UDWLQJV�DQG�KDQGHG�D�QHZ�VHW�RI�UDWLQJV���7KLV�SURFHGXUH�ZDV�UHSHDWHG�WR�
VHSDUDWH�WKH�UDWLQJV�RI�6HQW�$IIHFW�DQG�([SHULHQFHG�$IIHFW���2UGHU�RI�SUHVHQWDWLRQ�RI�WKH�



WZR�DIIHFW�TXHVWLRQQDLUHV�ZDV�FRXQWHU�EDODQFHG�DFURVV�JURXSV�RI�MXGJHV���-XGJHV�ZRUNHG�
DSSUR[LPDWHO\�DQ�KRXU�

$QDO\VLV
)RU�HDFK�DIIHFW�LWHP��ZLWKLQ�HYHU\�JURXS�RI�MXGJHV��ZH�FDOFXODWHG�LQWUD�FODVV�

FRUUHODWLRQV��7DEOH������)RU�PRVW�LWHPV�DQG�VHWV�RI�SKRWRJUDSKV��WKH LQWUD�FODVV�
FRUUHODWLRQV�ZHUH�DFFHSWDEOH���:H�WKHUHIRUH�DYHUDJHG�DFURVV�DOO�MXGJHV��ZLWKLQ�D�VHW�RI�
UDWHUV��WKH�DIIHFWV�LQGXFHG�E\�HDFK�SKRWRJUDSK���7KH�PHDQ�UDWLQJV�RI�WKH�IRXU�VHWV�ZHUH�
WKHQ�XVHG�WR�FUHDWH�D�ILOH�LQ�ZKLFK�WKH�XQLW�RI�DQDO\VLV�LV�WKH�VLQJOH�SKRWRJUDSK�����XQLWV�RI�
DQDO\VLV�ZLWK����YDULDEOHV�RI�6HQW�$IIHFW�DQG����YDULDEOHV�RI�([SHULHQFHG�$IIHFW����7KH�
PHDQ�UDWLQJV�RI�6HQW�$IIHFW�DQG�WKH�PHDQ�UDWLQJV�RI�([SHULHQFHG�$IIHFW�ZHUH��VHSDUDWHO\��
VXEMHFWHG�WR�66$�WR�LQYHVWLJDWH�WKH�GLPHQVLRQDOLW\�RI�WKH�UHSRUWHG�HPRWLRQV���

5HVXOWV
(YLGHQFH�IRU�WKUHH�GLPHQVLRQV�RI�DIIHFW
7KH�66$�RI�ERWK�6HQW�$IIHFW�DQG�([SHULHQFHG�$IIHFW�VKRZHG�DFFHSWDEOH�

FRHIILFLHQW�RI�DOLHQDWLRQ��VRPHWLPHV�UHIHUHHG�WR�DV�VWUHVV��IRU�WZR�GLPHQVLRQV������ZKLFK�
LV�VPDOOHU�WKDQ�WKH�����UXOH�RI�WKXPE��H�J���$PDU�	�7ROHGDQR����������+RZHYHU��EHFDXVH�
ZH�SUHGLFWHG�WKH�SUHVHQFH�RI�D�WKLUG�GLPHQVLRQ��ZH�H[SORUHG�WKH�66$�RI�WKUHH�GLPHQVLRQV���
66$�ZLWK�WKUHH�GLPHQVLRQV�IXUWKHU�UHGXFHG�WKH�FRHIILFLHQW�RI�DOLHQDWLRQ�DQG�\LHOGHG�WKUHH�
GLPHQVLRQDO�PDSV�WKDW�ZHUH�HDVLO\�LQWHUSUHWDEOH�IRU�ERWK�6HQW�$IIHFW�DQG�([SHULHQFHG�
$IIHFW�UDWLQJV�� 7KHUHIRUH��ZH�SUHVHQW�RQO\�WKH�0'6�VROXWLRQ�IRU�6HQW�$IIHFW���

)LJXUH�������D���E��DQG��F��VKRZV�WKH�UHVXOWV�RI�WKH�0'6�IRU�WKUHH�GLPHQVLRQV���$V�
FDQ�EH�VHHQ�LQ�)LJXUH��D��WKH�ILUVW�WZR�GLPHQVLRQV�DUH�HDVLO\�LQWHUSUHWHG�DV�SOHDVDQWQHVV�
DQG�DURXVDO���6SHFLILFDOO\��WKH�ILUVW�GLPHQVLRQ��WKH�KRUL]RQWDO�D[LV�RI�)LJXUH��D��



GLIIHUHQWLDWHV�DIIHFWV�ZLWK�KLJK�DURXVDO��WKH�ULJKW�KDQG�VLGH��IURP�DIIHFWV�ZLWK�ORZ�DURXVDO�
�WKH�OHIW�KDQG�VLGH����7KH�VHFRQG�GLPHQVLRQ��WKH�YHUWLFDO�D[LV�RI�)LJXUH��D��GLIIHUHQWLDWHV�
DIIHFWV�WKDW�DUH�SOHDVDQW��WRS��IURP�DIIHFWV�WKDW�DUH�XQSOHDVDQW��ERWWRP����1RWH�WKH�FLUFXODU�
DUUDQJHPHQW�RI�WKH�DIIHFWV�LQ�WKHVH�WZR�GLPHQVLRQV���(DFK�HPRWLRQ�RQ�WKH�PDS�DSSHDUV�WR�
UHSUHVHQW�D�FRPELQDWLRQ�RI�SOHDVDQWQHVV�DQG�DURXVDO���)RU�H[DPSOH��H[FLWHPHQW�LV�KLJK�RQ�
ERWK�DURXVDO�DQG�SOHDVDQWQHVV��WKUHDW�LV�KLJK�RQ�DURXVDO�EXW�ORZ�RQ�SOHDVDQWQHVV��2Q�WKH�
FDOP�VLGH��ERUHGRP�LV�ORZ�RQ�ERWK�DURXVDO�DQG�SOHDVDQWQHVV�DQG�ZDUPWK�LV�ORZ�RQ�DURXVDO�
EXW�KLJK�RQ�SOHDVDQWQHVV�

,QVHUW�)LJXUH�������D��E�DQG��F��DERXW�KHUH
7KH�WZR�GLPHQVLRQDO�PDSV�RI�GLPHQVLRQ���ZLWK�GLPHQVLRQ���DQG�GLPHQVLRQ���

ZLWK�GLPHQVLRQ���DSSHDU�LQ�)LJXUH��E�DQG��F���7KHVH�PDSV�FOHDUO\�VXJJHVW�WKDW�WKH�WKLUG�
GLPHQVLRQ�LV�SRZHU��)RU�H[DPSOH��LQ�)LJXUH��E��SRZHU�LV�PDQLIHVW�LQ�WKH�YHUWLFDO�
GLPHQVLRQ��+LJK�SRZHU�LV�IRXQG�LQ�WKH�WRS�SDUW�RI�WKH�PDS��HYLGHQW�LQ�HPRWLRQV�VXFK�DV�
VWDWXV��VHFXULW\��DQG�EHDXW\��ZKHUHDV�ODFN�RI�SRZHU�LV�HYLGHQW�LQ�WKH�ERWWRP�SDUW�RI�WKH�
PDS LQ�HPRWLRQV�VXFK�DV�JDLHW\�DQG�PLVHU\���6LPLODUO\��LQ�)LJXUH��F��SRZHU�LV�DOVR�
PDQLIHVW�LQ�WKH�YHUWLFDO�GLPHQVLRQ�ZLWK�JDLHW\�DQG�XJOLQHVV�DW�WKH�ORZHU�HQG�RI�WKLV�D[LV��
ZKLOH�VWDWXV�DQG�VHFXULW\�DUH�DW�WKH�WRS�HQG��

7R�IDFLOLWDWH�WKH�LQWHUSUHWDWLRQ�RI�WKH�WKLUG�GLPHQVLRQ�ZH�VHSDUDWHG�WKH�SRVLWLYH�
LWHPV�IURP�WKH�QHJDWLYH�LWHPV��SOHDVDQW�IURP�XQSOHDVDQW��RQ�WKH�EDVLV�RI�WKH�LQLWLDO�66$���
1H[W�ZH�SHUIRUPHG�66$�RQFH�IRU�WKH�SRVLWLYH�LWHPV�DQG�RQFH�IRU�WKH�QHJDWLYH�LWHPV���7KLV�
SURFHGXUH�DOORZHG�XV�WR�JHW�D�FORVHU�ORRN�DW�WKH�GLPHQVLRQV�RI�DURXVDO�DQG�SRZHU���$JDLQ��
WKH�UHVXOWV�RI�WKH�VHQW�DQG H[SHULHQFHG�DIIHFW�ZHUH�TXLWH�VLPLODU��VR�ZH�RQO\�SUHVHQW�WKH�
UHVXOWV�IRU�WKH�6HQW�$IIHFW���6SHFLILFDOO\��LQ�)LJXUHV�����DQG�����ZH�SUHVHQW�D�PDS�RI�WKH�



SRVLWLYH�VLGH�RI�DURXVDO�DQG�SRZHU��DQG�D�PDS�RI�WKH�QHJDWLYH�VLGH�RI�DURXVDO�DQG�SRZHU��
UHVSHFWLYHO\���

,QVHUW�)LJXUH�����DQG�����DERXW�KHUH
7KHVH�PDSV�VXSSRUW�WKH�H[LVWHQFH�RI�D�SRZHU�GLPHQVLRQ���6SHFLILFDOO\��LQ�ERWK�

)LJXUH���DQG�)LJXUH���WKH�KRUL]RQWDO�GLPHQVLRQ�VHSDUDWHV�PRRGV�ZLWK�KLJK�DURXVDO��ULJKW��
IURP�PRRGV�ZLWK�ORZ�DURXVDO��OHIW����$OVR��LQ�ERWK�PDSV�WKH�SRZHU�GLPHQVLRQ�LV�IRXQG�LQ�
WKH�YHUWLFDO�D[LV���,Q�)LJXUH������KLJK�SRZHU�LV�LQ�WKH�ERWWRP��H�J���SDVVLYLW\��FROGQHVV��DQG�
ORZ�SRZHU�LV�IRXQG�DW�WKH�WRS��ZHDNQHVV��PLVHU\� DQG�DQ[LHW\����,Q�)LJXUH������KLJK�SRZHU�
LV�IRXQG�DW�WKH�WRS��FDOPQHVV��VWDWXV��DQG�SRZHU��ZKHUHDV�ORZ�SRZHU�LV�IRXQG�DW�WKH�
ERWWRP��ZDUPWK��JDLHW\���

'LVFXVVLRQ
6WXG\���ZDV�GHVLJQHG�DV�D�PRGHO�V\VWHP�WR�GRFXPHQW�WKH�WKUHH�GLPHQVLRQDOLW\�RI�

HPRWLRQDO�UHDFWLRQV�WR�SK\VLFDO�DSSHDUDQFH���:H�GRFXPHQWHG�WKH�UHOLDELOLW\�RI�HPRWLRQDO�
UHDFWLRQV�WR�SK\VLFDO�DSSHDUDQFH�RI�ZRPHQ���:H�DOVR�LOOXVWUDWHG�KRZ�FDUHIXO�VHOHFWLRQ�RI�
HPRWLRQDO�WHUPV��\HW�PHDVXUHPHQW�WKDW�LV�QRW�SUHGHWHUPLQHG�ZLWK�UHVSHFW�WR�WKH�
GLPHQVLRQDOLW\��PDQLIHVWV�WKUHH�GLPHQVLRQV�RI�DIIHFW�± SOHDVDQWQHVV� DURXVDO��DQG�SRZHU��

%RWK�5XVVHOO��������DQG�7DNDKDVKL���������IRU�H[DPSOH��SURSRVHG�WKDW�SRZHU�LV�
WKH�WKLUG�LQGHSHQGHQW�GLPHQVLRQ���2XU�UHVXOWV�SURYLGH�VXSSRUW�WR�WKH�EURDG�K\SRWKHVLV�WKDW�
SRZHU�DQG�DURXVDO�DUH�LPSRUWDQW�IHDWXUHV�RI�WKH�HPRWLRQDO�UHDFWLRQ�WR�SK\VLFDO�
DSSHDUDQFH��7KH�DELOLW\�WR�GHILQH�UHJLRQV��RU�D[LV��LQ�66$�PDS�WKDW�FRQIRUPV�WR�WKH�
WKHRUHWLFDO�H[SHFWDWLRQ�LV�WDNHQ�DV�HYLGHQFH�IRU�D�JRRG�VROXWLRQ���7KXV�WKH�WKUHH�
GLPHQVLRQ�VROXWLRQ�VHHPV�VDWLVIDFWRU\�RQ�WKHRUHWLFDO�JURXQGV���,Q�FRQWUDVW��XVLQJ�RQO\�
VWDWLVWLFDO�JURXQGV��FRHIILFLHQW�RI�DOLHQDWLRQ��������LW�PD\�DSSHDU�WKDW�WZR�GLPHQVLRQV�DUH�



VXIILFLHQW���1HYHUWKHOHVV��%RUJ�	�6K\H��������ZDUQHG�WKDW�VWDWLVWLFDO�HYLGHQFH�DORQH�LV�QRW�
VXIILFLHQW��

7KHUHIRUH��WR�IXUWKHU�WHVW�ZKHWKHU�WKH�WKUHH�GLPHQVLRQDO�YLHZ�LV�MXVWLILHG��ZH�
GHOHWHG�WKH�OHDVW�UHOLDEOH�DIIHFW�ERWK�IURP�WKH�66$�RI�QHJDWLYH�DIIHFWV��GHSUHVVLRQ��DQG�
IURP�WKH�66$�RI�WKH�SRVLWLYH�DIIHFWV��VHFXULW\����$IWHU�WKH�GHOHWLRQ�WKH�66$�UHVXOWV�VWLOO�
VKRZHG�HYLGHQFH�IRU�WKH�SRZHU�GLPHQVLRQ��UHLQIRUFLQJ�RXU�WKHRUHWLFDO�DUJXPHQWV�
UHJDUGLQJ�WKH�YLDELOLW\�RI�WKLV�GLPHQVLRQ��

,PSRUWDQWO\��ZLWK�WKH�VPDOO�VDPSOH�RI�VWLPXOXV�DQG�DIIHFW�LWHPV��QRW�HYHU\�LWHP�
VKRXOG�FOHDUO\�FRQIRUP�WR�RXU�LQWHUSUHWDWLRQ�RI�WKH�WKUHH�GLPHQVLRQV���0RUHRYHU��LW�LV�
SRVVLEOH�WKDW�URWDWLRQ�RI�D[LV�RU�XVH�RI�UHJLRQV�LQ�WKH�PDS�ZLOO�EHWWHU�UHSUHVHQW�WKH�
K\SRWKHVL]HG�GLPHQVLRQV���+RZHYHU��UDWKHU�WKDQ�DWWHPSWLQJ�WR�ILW�HYHU\�LWHP�LQ�WKHVH�
PDSV�WR�DOO�WKUHH�GLPHQVLRQV��ZH�SURSRVH�PRUH�UHSOLFDWLRQV�XVLQJ�DOO�WKH�LWHPV�ZH�XVHG�
DQG�SRVVLEO\�DGGLQJ�VRPH�PRUH�LWHPV���)XWXUH�UHVHDUFK�VKRXOG�VDPSOH�PRUH�DJJUHVVLYHO\�
WKH�FRQVWUXFW�RI�SRZHU��VLQFH�WKH�SOHDVDQWQHVV�DQG�DURXVDO�GLPHQVLRQV�DUH�UHODWLYHO\�HDV\
WR�PHDVXUH�DQG�DUH�ZHOO�GRFXPHQWHG�

6HYHUDO�IHDWXUHV�RI�RXU�UHVXOWV�ZDUUDQW�VSHFLDO�QRWLFH���)LUVW��WKH�UHVXOWV�SURYLGH�
VWURQJ�HYLGHQFH�IRU�WKH�DURXVDO�GLPHQVLRQ���7KH�DOPRVW�SHUIHFW�SLFWXUH�RI�D�FLUFOH�LQ�
)LJXUH��D��ZKLFK�LV�VWULNLQJO\�VLPLODU�WR�RWKHU�VWXGLHV�RI�WKH�FLUFXPSOH[�RI�DIIHFW��5XVVHOO�
	�)HOGPDQ�%DUUHWW���������VXJJHVWV�WKDW�IRU�HYHU\�DIIHFWLYH�UHDFWLRQ�WR�SK\VLFDO�
DSSHDUDQFH�WKH�DPRXQW�RI�DURXVDO�LV�DV�LPSRUWDQW�DV�WKH�H[WHQW�RI�SOHDVDQWQHVV�LQ�
FKDUDFWHUL]LQJ�WKH�HPRWLRQ���7KLV�VXJJHVWV�WKDW�VLPSO\�GHVFULELQJ�UHDFWLRQV�DV�SOHDVDQW�RU�
XQSOHDVDQW�LV�LQVXIILFLHQW���7KH�LPSRUWDQFH�RI�DURXVDO�DV�D�NH\�GLPHQVLRQ�RI�WKH�DIIHFWLYH�



UHDFWLRQ�LV�QRZ�DFFHSWHG�E\�DIIHFW�UHVHDUFKHUV�WKDW�VWXG\�ERWK�VHOI�UHSRUWV��H�J���5XVVHOO�	�
)HOGPDQ�%DUUHWW��������DQG�WKH�ELRORJLFDO�EDVLV�RI�HPRWLRQV��H�J���%XFN��������

6HFRQG��RXU�UHVXOWV�GRFXPHQW�WKH H[LVWHQFH�RI�D�WKLUG�GLPHQVLRQ���,Q�VSLWH�RI�
SUHYLRXV�SUREOHPV�ZLWK�WKH�SRZHU�GLPHQVLRQ� ZH�GRFXPHQWHG�WKDW�ZLWK�FDUHIXO�FKRLFH�RI�
HPRWLRQDO�WHUPV�DQG�WKH�XVH�RI�66$��RU�PXOWLSOH�GLPHQVLRQDO�VFDOLQJ��WKHUH�LV�HYLGHQFH�RI�
WKH�SRZHU�GLPHQVLRQV���+RZHYHU��RXU�DQDO\VLV�DOVR�UHYHDOV�VRPH�SUREOHPV�LQ�WKH�
PHDVXUHPHQW�RI�SRZHU���2QH�SUREOHP�LV�WKH�UHODWLYHO\�ORZ�UHOLDELOLW\�RI�UHVSRQVHV�RQ�
LWHPV�WKDW�FKDUDFWHUL]H�WKH�SRZHU�GLPHQVLRQ�VXFK�DV�VHFXULW\���7KH�PHDQ�UHOLDELOLW\�RI�WKH�
VHFXULW\�LWHP�ZDV�YHU\�ORZ��DQG�ORZHVW��ERWK�IRU�VHQW�DIIHFW�DQG�IRU�H[SHULHQFHG�DIIHFW�
�����DQG�����UHVSHFWLYHO\��

$�VHFRQG�SUREOHP�UHJDUGV�WKH�GLVWLQFWLRQ�EHWZHHQ�VHQW�DIIHFW�DQG�H[SHULHQFHG�
DIIHFW���)RU�H[DPSOH��DQ�LPPRELOH�VQDNH�PD\�IHHO�OLNH�D�EDG��SDVVLYH��EXW�YHU\�SRZHUIXO�
REMHFW���,Q�D�UHDFWLRQ�WR�WKH�VQDNH��ZH�PD\�IHHO�IULJKWHQHG�WKDW�LV�ORZ�SOHDVDQWQHVV��KLJK�
DURXVDO��DQG�ORZ�SRZHU���2QFH�WKH�VQDNH�VWDUWV�PRYLQJ�TXLHWO\�DZD\�IURP�XV��WKH�REMHFW�
PD\�³IHHO´ PRUH�DURXVLQJ�EXW�RXU�UHDFWLRQ�ZLOO�EH�FDOPHU���%\�PRYLQJ�DZD\�WKH�VQDNH�
JLYHV�DZD\�VRPH�SRZHU��DQG�ZH�UHJDLQ�FRQILGHQFH���7KXV��WKHUH�LV�DQ�DV\PPHWU\�EHWZHHQ�
ZKDW�WKH�VQDNH�H[XGHV�DQG�ZKDW�ZH�H[SHULHQFH���7KLV�DV\PPHWU\�PD\�VHUYH�WR�ORZHU�WKH�
UHOLDELOLW\�RI�SRZHU�PHDVXUHPHQW���,QGHHG��WKH�VFDULHVW�VFHQHV�LQ�WKH�PRYLHV��IRU�H[DPSOH��
PD\�LQYROYH�VRPHWKLQJ�XQSOHDVDQW�DQG�SRZHUIXO�WKDW�QHYHUWKHOHVV�DSSHDUV�SDVVLYH���2XU�
IHDU�DULVHV�IURP�WKH�SRWHQWLDO IRU�DFWLRQ�RI�WKH�EDG�DQG�SRZHUIXO�REMHFW���

$�WKLUG�SUREOHP�UHJDUGV�GLIIHUHQFHV�LQ�W\SHV�RI�SRZHU���)RU�H[DPSOH��WKHUH�PD\�EH�
D�GLIIHUHQFH�EHWZHHQ�GRPLQDQFH�DQG�VWUHQJWK���'RPLQDQFH�PD\�UHIHU�WR�KRZ�RQH�REMHFWV�
IHHOV�UHODWLYH WR�LWV�HQYLURQPHQW�ZKLOH�VWUHQJWK�PD\�UHIHU�WKH�DEVROXWH�OHYHO�RI�SRZHU�WKDW�



DQ�REMHFW�PDNHV�RQH�IHHO���'LIIHUHQFHV�LQ�W\SH�RI�SRZHU�PD\�DOVR�UHODWH�WR�FRQFUHWH�OHYHOV�
DQG�DEVWUDFW�OHYHOV���)RU�H[DPSOH��WKH�IHHO�RI�SRZHU�SURGXFHG�E\�ZDWFKLQJ�DQ�DWKOHWH�PD\�
QRW�EH�WKH�VDPH�DV�WKH�IHHO�RI�SRZHU�SURGXFHG�E\�ZDWFKLQJ�D�&(2��ZKLOH�ERWK�REMHFWV�
EURDGFDVW�SRZHU�DQG�PD\�RU�PD\�QRW�FUHDWH�D�IHHOLQJ�RI�SRZHU�LQ�WKH�WDUJHW�SHUVRQ����
7KHUHIRUH��XQOLNH�SOHDVDQWQHVV�DQG�DURXVDO��SRZHU�H[SHULHQFH�PD\�GHSHQG�ERWK�RQ�
FRPSDULVRQ�WR�DQ�H[WHUQDO�WDUJHW��%XFN��������DQG�FRJQLWLYH��RU�HYROXWLRQDU\�\RXQJHU��
SURFHVVHV��%XFN��������5XVVHOO��������

&RQFOXVLRQ
7KLV�HIIRUW�LV�SDUW�RI�D�EURDGHU�UHVHDUFK�DJHQGD�WKDW�H[SORUHV�WKH�HPRWLRQDO�

IRXQGDWLRQV�RI�UHDFWLRQV�WR�V\PEROV�DQG�SK\VLFDO�ODQGVFDSH�
�KWWS���LHZ��WHFKQLRQ�DF�LO������aDQDWU�PDLQ�KWPO����,W�SURYLGHV LQLWLDO��EXW�LPSRUWDQW�
HYLGHQFH�DERXW�WKH�PHULW�RI�DSSO\LQJ�WKH�WKUHH�GLPHQVLRQDO�SHUVSHFWLYH�WR�WKH�VWXG\�RI�
DIIHFWLYH�UHDFWLRQV�WR�SK\VLFDO�DSSHDUDQFHV�DQG�V\PEROV����0RUHRYHU��LQ�FRQJUXHQFH�ZLWK�
RXU�PRGHO��)LJXUH�����WKH�UHVXOWV�RI�6WXG\���VXJJHVW�WKDW VHUYLFH�LQGXVWULHV�FUHDWH�D�
GLIIHUHQW�PL[�RI�WKH�EDVLF�HPRWLRQDO�GLPHQVLRQV���)RU�H[DPSOH��LW�DSSHDUV�WKDW�WKH�
HPRWLRQV�RI�PHGLFDO�FHQWHUV�LQYROYH�D�ORZ�OHYHO�RI�DURXVDO��ZKHUHDV�IDVW�IRRG�UHVWDXUDQWV�
LQYROYH�KLJK�OHYHOV�RI�DURXVDO���7KHVH�GLIIHUHQFHV�LQ�DURXVDO�DSSHDU�HYHQ�ZKHQ�WKH�OHYHO�RI�
SOHDVDQWQHVV�LV�VLPLODU�DFURVV�WKHVH�GLIIHUHQW�VHUYLFH�LQGXVWULHV���)LQDOO\��ERWK�VWXGLHV�
VXJJHVW�WKDW�ZH�QHHG�WR�IXUWKHU�GHYHORS�WKH�PHDVXUHPHQW�RI�SRZHU���7KLV�GLPHQVLRQ�LV�
OLNHO\�WR�KDYH�SDUWLFXODU�LPSRUWDQFH�LQ�DQDO\VHV�RI�VHUYLFH�DUHQDV�EHFDXVH�RI�WKH�VWUXJJOH�
IRU�SRZHU�LQ�VHUYLFH�GHOLYHU\��0DUV�	�1LFRG��������5DIDHOL��������



5HIHUHQFHV
$PDU�5���	�7ROHGDQR��6�����������+8'$3�PDQXDO�ZLWK�0DWKHPDWLFV���7KH�+HEUHZ�

8QLYHUVLW\�RI�-HUXVDOHP��&RPSXWLQJ�&HQWHU��-HUXVDOHP� ,VUDHO�
%LWQHU��0�-��������� 6HUYLFHVFDSHV��7KH�LPSDFW�RI�WKH�SK\VLFDO�VXUURXQGLQJV�RQ�FXVWRPHUV�

DQG�HPSOR\HHV��-RXUQDO�RI�0DUNHWLQJ������������
%RUJ��,���	�6K\H��6����������)DFHW�WKHRU\��)RUP�DQG�FRQWHQW���6DJH���7KRXVDQG�2DNV��&$�
%URZQ��5��	�*LOPDQ��$����������7KH�SURQRXQV�RI�SRZHU�DQG�VROLGDULW\��,Q�7��$��6HEHRN

�(G�� 6W\OH�LQ�ODQJXDJH���&DPEULGJH��0DVV��0,7�3UHVV����������
%XFN��5�����������7KH�ELRORJLFDO�DIIHFWV��$�W\SRORJ\���3V\FKRORJLFDO�5HYLHZ�����������

����
&DUYHU��&�6���	�6FKHLHU��0�)����������2ULJLQV�DQG�IXQFWLRQV�RI�SRVLWLYH�DQG�QHJDWLYH�

DIIHFW��$�FRQWURO�SURFHVV�YLHZ��3V\FKRORJLFDO�5HYLHZ������������
&ODQF\��-��-����������7KH�LQYLVLEOH�SRZHUV��7KH�ODQJXDJH�RI�EXVLQHVV��/H[LQJWRQ��0DVV��

/H[LQJWRQ�%RRNV�
'DPDVLR��$����������'HVFDUWHV
V�HUURU��(PRWLRQ��UHDVRQV��DQG�WKH�KXPDQ�EUDLQ���1<��

$YRQ�%RRNV�
'RQRYDQ��5�-��	�5RVVLWHU��-�5����������6WRUH�DWPRVSKHUH��$Q�HQYLURQPHQWDO�SV\FKRORJ\�

DSSURDFK��-RXUQDO�RI�5HWDLOLQJ �������������
*RIIPDQ��(����������7KH�SUHVHQWDWLRQ�RI�VHOI�LQ�HYHU\GD\�OLIH��*DUGHQ�&LW\��1<��

'RXEOHGD\�
,VHQ��$��0����������3RVLWLYH�DIIHFW��FRJQLWLYH�SURFHVVHV��DQG�VRFLDO�EHKDYLRU��$GYDQFHV�LQ�

([SHULPHQWDO�6RFLDO�3V\FKRORJ\ ������������



.OXJHU��$��1���/HZLQVRKQ��6��	�$LHOOR��-�����������7KH�LQIOXHQFH�RI�IHHGEDFN�RQ�PRRG��
/LQHDU�HIIHFWV�RQ�SOHDVDQWQHVV�DQG�FXUYLOLQHDU�HIIHFWV�RQ�DURXVDO� 2UJDQL]DWLRQDO�
%HKDYLRU�DQG�+XPDQ�'HFLVLRQ�3URFHVVHV��������������

/HYL��6����������/RXLV�*XWWPDQ�RQ�WKHRU\�DQG�PHWKRGRORJ\��6HOHFWHG�ZULWLQJV��
$OGHUVKRW��'DUWPRXWK�

0DUV��*���	�1LFRG��0����������7KH�ZRUOG�RI�ZDLWHUV��/RQGRQ��*HRUJH�$OOHQ�	�8QZLQ�
0ROOR\��-��7����������'UHVV�IRU�VXFFHVV��1HZ�<RUN��:DUQHU�%RRNV�
0ROOR\��-��7����������7KH�:RPDQ
V�'UHVV�IRU�6XFFHVV�%RRN��1HZ�<RUN��:DUQHU�
2VJRRG��&��(���6XFL��*��-���	�7DQQHQEDXP��3��+�����������7KH�0HDVXUHPHQW�RI�0HDQLQJ���

8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV�
3IHIIHU��-����������3RZHU�LQ�RUJDQL]DWLRQV��%RVWRQ��0$��3LWPDQ�
3IHIIHU��-����������0DQDJLQJ�ZLWK�SRZHU��3ROLWLFV�DQG�LQIOXHQFH�LQ�RUJDQL]DWLRQV��%RVWRQ��

+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�
5DIDHOL��$����������:KHQ�FDVKLHUV�PHHW�FXVWRPHUV��$Q�DQDO\VLV�RI�WKH�UROH�RI�VXSHUPDUNHW�

FDVKLHUV��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO��������������
5DIDHOL�$���'XWWRQ��-���+DUTXDLO��&�9���	�0DFNLH�/HZLV��6����������1DYLJDWLQJ�E\�DWWLUH��

7KH�XVH�RI�GUHVV�E\�IHPDOH�DGPLQLVWUDWLYH�HPSOR\HHV��$FDGHP\�RI�0DQDJHPHQW�
-RXUQDO�����������

5DIDHOL��$��	�3UDWW��0��-���������7DLORUHG�PHDQLQJ��2Q�WKH�PHDQLQJ�DQG�LPSDFW�RI�
RUJDQL]DWLRQDO�GUHVV��$FDGHP\�RI�0DQDJHPHQW�5HYLHZ������������

5XVVHO��-��$����������&XOWXUH�DQG�WKH�FDWHJRUL]DWLRQ RI�HPRWLRQV��3V\FKRORJLFDO�%XOOHWLQ
�������������



5XVVHO��-��$���	�)HOGPDQ�%DUUHWW��/�����������&RUH�DIIHFW��SURWRW\SLFDO�HPRWLRQDO�HSLVRGHV��
DQG�RWKHU�WKLQJV�FDOOHG�HPRWLRQV��GLVVHFWLQJ�WKH�HOHSKDQW��-RXUQDO�RI�3HUVRQDOLW\�
DQG�6RFLDO�3V\FRORJ\��������������

6WU\NHU��6����������6\PEROLF�LQWHUDFWLRQLVP��6RFLDO�SV\FKRORJ\��6RFLRORJLFDO�
SHUVSHFWLYHV��,Q�0��5RVHQEHUJ�	�5��+��7XUQHU��(GV����1HZ�<RUN��%DVLF�%RRNV��
��������

7DNDKDVKL��6����������$HVWKHWLF�SURSHUWLHV�RI�SLFWRULDO�SHUFHSWLRQV� 3V\FKRORJLFDO�5HYLHZ
�������������

:DWVRQ��'���	�7HOOHJHQ��$����������7RZDUG�D�FRQVHQVXDO�VWUXFWXUH�RI�PRRG��
3V\FKRORJLFDO�%XOOHWLQ� ������������

:LOVRQ��7��'���'XQQ���'�6���.UHDIW��'���	 /LVOH��'�-����������,QWURVSHFWLRQ��DWWLWXGH�
FKDQJH�DQG�DWWLWXGH�EHKDYLRU�FRQVLVWHQF\��7KH�GLVUXSWLYH�HIIHFWV�RI�H[SODLQLQJ�
ZK\�ZH�IHHO�WKH�ZD\�ZH�GR��,Q�/��%HUNRZLW]��(G���$GYDQFHV�LQ�([SHULPHQWDO�
6RFLDO�3V\FKRORJ\����� ����������2UODQGR��)/���$FDGHPLF�SUHVV�

=DMRQF��5��%����������)HHOLQJ�DQG�WKLQNLQJ��3UHIHUHQFHV�QHHG�QR�LQIHUHQFHV��$PHULFDQ�
3V\FKRORJLVW��������������

=DMRQF��5��%����������2Q�WKH�SULPDF\�RI�DIIHFW��$PHULFDQ�3V\FKRORJLVW��������������



7DEOH�����,QWUD�&ODVV�&RUUHODWLRQV�IRU���VHWV�RI�SKRWRJUDSKV����SKRWRJUDSKV�HDFK��PHDVXULQJ�WKH�UHOLDELOLW\�RI�WKH�DYHUDJH�UDWLQJ�DFURVV����MXGJHV�
6HW�� 6HW�� 6HW�� 6HW�� 0HDQ6HQW %HDXW\ ���� ���� ���� ���� ����%RUHGRP ���� ���� ���� ���� ����3RZHU ���� ���� ���� ���� ����6WDWXV ���� ���� ���� ���� ����3OHDVDQWQHVV ���� ���� ���� ���� ����&ROGQHVV ���� ���� ���� ���� ����([FLWHPHQW ���� ���� ���� ���� ����'HSUHVVLRQ ����� ���� ���� ���� ����$FWLYLW\ ���� ���� ���� ���� ����8JOLQHVV ���� ���� ���� ���� ����&DOPQHVV ���� ���� ���� ���� ����:HDNQHVV ���� ���� ���� ���� ����0LVHU\ ���� ���� ���� ��� ����:DUPWK ���� ���� ���� ���� ����3DVVLYLW\ ���� ���� ���� ���� ����6RIWQHVV ���� ���� ���� ���� ����0HDQQHVV ���� ���� ���� ���� ����,QWHUHVW ���� ���� ���� ���� ����$Q[LHW\ ���� ���� ���� ���� ����6HFXULW\ ���� ���� ���� ����� ����7KUHDW ���� ���� ���� ���� ����*DLHW\ ���� ��� ���� ���� ����



7DEOH�����&RQWLQXHG
6HW�� 6HW�� 6HW�� 6HW�� 0HDQ([SHULHQFHG%HDXW\ ���� ���� ���� ���� ����%RUHGRP ���� ���� ���� ���� ����3RZHU ���� ��� ����� ���� ����6WDWXV ���� ���� ���� ���� ����3OHDVDQWQHVV ���� ���� ���� ���� ����&ROGQHVV ���� ���� ���� ���� ����([FLWHPHQW ���� ���� ���� ���� ����'HSUHVVLRQ ���� ���� ���� ����� ����$FWLYLW\ ���� ���� ���� ���� ����8JOLQHVV ���� ���� ���� ���� ����&DOPQHVV ���� ���� ���� ���� ����:HDNQHVV ���� ���� ����� ���� ����0LVHU\ ���� ���� ����� ���� ����:DUPWK ���� ���� ���� ���� ����3DVVLYLW\ ���� ���� ���� ���� ����6RIWQHVV ���� ���� ���� ���� ����0HDQQHVV ���� ���� ���� ���� ����,QWHUHVW ���� ���� ���� ���� ����$Q[LHW\ ���� ���� ���� ���� ����6HFXULW\ ���� ���� ���� ���� ����7KUHDW ���� ���� ���� ���� ����*DLHW\ ���� ���� ���� ���� ����

1RWH���$FWXDO�YDOXHV�ZHUH�FDOFXODWHG�ZLWK�&URQEDFK¶V�DOSKD���1HJDWLYH�YDOXHV�LQGLFDWH�ODFN�RI�UHOLDELOLW\�



)LJXUHV
)LJXUH����$�VFKHPDWLF�GHVFUSLWLRQ�RI�D�WKHRU\�RI�HPRWLRQDO�DQG�FRJQLWLYH�VHUYLFHFDSH
)LJXUH������/HDVW�6TXDUH�0HDQV�RI�$URXVDO�&RQWUROOLQJ�IRU�3OHDVDQWQHVV�DQG�6DWLVIDFWLRQ
)LJXUH������$�PDS�RI�WZR�GLPHQVLRQDO�DIIHFW�PHDQV�RI����VHUYLFH�RUJDQL]DWLRQV
)LJXUH������([DPSOHV�RI�SKRWRJUDSKV�XVHG�DV�VWLPXOL�WR�HOLFLW�DIIHFW�
)LJXUH������ D��6PDOOHVW�6SDFH�$QDO\VLV�IRU����6HQW�$IIHFW�LWHPV��PDS���

E��6PDOOHVW�6SDFH�$QDO\VLV�IRU����6HQW�$IIHFW�LWHPV��PDS���
F��6PDOOHVW�6SDFH�$QDO\VLV�IRU����6HQW�$IIHFW�LWHPV��PDS���

)LJXUH������ 6PDOOHVW�6SDFH�$QDO\VLV�IRU�3RVLWLYH�6HQW�$IIHFW�,WHPV
)LJXUH������ 6PDOOHVW�6SDFH�$QDO\VLV�IRU�1HJDWLYH�6HQW�$IIHFW�,WHPV



)LJXUH����$�VFKHPDWLF�GHVFULSWLRQ�RI�D WKHRU\�RI�HPRWLRQ�DQG�FRJQLWLRQ�LQ�SK\VLFDO�
ODQGVFDSH�FXHV

&RQH[W�HOLFLWHGHPRWLRQV

%HVW�HPRWLRQ�PL[IRU�VHUYLFH

&RQWH[W�FRJQLWLYHJXLGHV

5HTXLUHG�FRJQLWLYHJXLGHV

)LW:DUPWK�$FWLRQ3RZHU

&RQWH[W�&RKHUHQFH

)LW6DOLHQF\�4XDOLW\4XDQWLW\

&XVWRPHU

6HUYLFH�LQWHUDFWLRQTXDOLW\

6HUYLFH�SURYLGHU
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