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FRJQLWLYH�FRQIOLFW��1DwYH�SDUWLFLSDQWV�SHUIRUPHG�D�6WURRS�7DVN�ZKLOH�ZHDULQJ�DQ�((*�FDS�GHVFULEHG�DV�D�³EUDLQ�ZDYH´
PDFKLQH�� ,Q�([SHULPHQW����SDUWLFLSDQWV�ZHUH�PDGH� WR�EHOLHYH� WKDW� WKH�((*�FDS�ZRXOG�HLWKHU�HQKDQFH�RU�GHFUHDVH
WKHLU� FRORU� SHUFHSWLRQ� DQG� SHUIRUPDQFH� RQ� WKH�6WURRS� WDVN�� ,Q� ([SHULPHQW� ��� SDUWLFLSDQWV�ZHUH� H[SOLFLWO\� DVNHG� WR
LPDJLQH� WKDW� WKHLU� FRORU� SHUFHSWLRQ� DQG� SHUIRUPDQFH� ZRXOG� EH� HQKDQFHG� RU� GHFUHDVHG� �QRQ�K\SQRWLF� LPDJLQDWLYH
VXJJHVWLRQ��� :H� REVHUYHG� HIIHFWV� RI� SODFHER�VXJJHVWLRQ� RQ� 6WURRS� LQWHUIHUHQFH� RQ� DFFXUDF\�� LQWHUIHUHQFH� ZDV
GHFUHDVHG�ZLWK� SRVLWLYH� VXJJHVWLRQ�DQG� LQFUHDVHG�ZLWK� QHJDWLYH� VXJJHVWLRQ� FRPSDUHG� WR� EDVHOLQH�� ,QWUD�LQGLYLGXDO
YDULDELOLW\�ZDV�DOVR� LQFUHDVHG�XQGHU�QHJDWLYH�VXJJHVWLRQ�FRPSDUHG� WR�EDVHOLQH��&RPSOLDQFH�ZLWK� WKH� LQVWUXFWLRQ� WR
LPDJLQH�D�PRGXODWLRQ�RI�SHUIRUPDQFH��RQ�WKH�RWKHU�KDQG��GLG�QRW�LQIOXHQFH�DFFXUDF\�DQG�RQO\�KDG�D�QHJDWLYH�LPSDFW
RQ� UHVSRQVH� ODWHQFLHV� DQG� RQ� LQWUD�LQGLYLGXDO� YDULDELOLW\�� HVSHFLDOO\� LQ� WKH� FRQJUXHQW� FRQGLWLRQ� RI� WKH�6WURRS�7DVN�
7DNHQ� WRJHWKHU�� WKHVH� UHVXOWV� GHPRQVWUDWH� WKDW� H[SHFWDWLRQV� LQGXFHG� E\� D� SODFHER�VXJJHVWLRQ� FDQ�PRGXODWH� RXU
DELOLW\� WR�UHVROYH�FRJQLWLYH�FRQIOLFW��HLWKHU�IDFLOLWDWLQJ�RU� LPSDLULQJ�UHVSRQVH�DFFXUDF\�GHSHQGLQJ�RQ�WKH�VXJJHVWLRQ¶V
FRQWHQWV�� 2XU� UHVXOWV� DOVR� GHPRQVWUDWH� D� GLVVRFLDWLRQ� EHWZHHQ� SODFHER�VXJJHVWLRQ� DQG� QRQ�K\SQRWLF� LPDJLQDWLYH
VXJJHVWLRQ�
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&RPSHWLQJ�LQWHUHVWV��7KH�DXWKRUV�KDYH�GHFODUHG�WKDW�QR�FRPSHWLQJ�LQWHUHVWV�H[LVW�
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,QWURGXFWLRQ

3HRSOH�KDYH�DOZD\V�EHHQ�IDVFLQDWHG�E\� WKH�H[WHQW� WR�ZKLFK
EHOLHI� RU� ZLOO� PD\� LQIOXHQFH� EHKDYLRU�� 0DQ\� SURYHUEV� �H�J��
�ZKHUH� WKHUH� LV� D� ZLOO�� WKHUH� LV� D� ZD\��� DQG� FRQFHSWV� �H�J��
RSWLPLVWLF� WKLQNLQJ�� UHIOHFW� WKLV� LQWXLWLRQ� RI� DQ� LPSRUWDQW� OLQN
EHWZHHQ� RQH¶V� GLVSRVLWLRQV� DQG� VXEVHTXHQW� EHKDYLRU�
5HVSRQVH�([SHFWDQF\�7KHRU\�>�����@�SRVLWV�WKDW�ZH�VRPHWLPHV
XQLQWHQWLRQDOO\� EHKDYH� VR� DV� WR� SURGXFH� DQ� RXWFRPH� WKDW� ILWV
RXU� LQLWLDO� H[SHFWDQFLHV�� 6XFK� H[SHFWDQFLHV� WKDW� D� JLYHQ
EHKDYLRU� ZLOO� UHVXOW� LQ� D� SDUWLFXODU� RXWFRPH� LQFUHDVH� WKH
OLNHOLKRRG� WKDW� WKH� FRUUHVSRQGLQJ� EHKDYLRU� RFFXUV�� VR
LQVWDQWLDWLQJ�D�NLQG�RI�VHOI�IXOILOOLQJ�SURSKHF\�>���@�

,Q� KHDOWK� UHODWHG� GRPDLQV�� K\SQRVLV� �L�H��� D� VSHFLILF� VWDWH
SULPDULO\� DVVRFLDWHG� ZLWK� DWWHQWLYH�UHFHSWLYH� DEVRUSWLRQ� DQG
FKDUDFWHUL]HG� E\� H[WUHPH� IRFXVHG� DWWHQWLRQ� DQG� FRPSOLDQFH
ZLWK� VXJJHVWLRQ� >���@�� DQG� SODFHER�� LQFOXGLQJ� PHGLFDO
LQVWUXPHQWV� �H�J��� SLOOV�� QHHGOHV�� PHGLFDO� FRDWV�� VWHWKRVFRSH�
PHGLFDO� PDFKLQHULHV�� DQG� SURFHGXUHV� �H�J��� VXUJHU\�� PHGLFDO
H[DPV��� FDQ� OLNHZLVH� JHQHUDWH� RU� DFWLYDWH� H[SHFWDQFLHV� WKDW
H[HUW� ERWK� SV\FKRORJLFDO� DQG� SK\VLRORJLFDO� HIIHFWV
>������������������@�� ,PSRUWDQWO\�� LQ� ERWK� K\SQRVLV� DQG
SODFHER��VXJJHVWLRQ��L�H��D�FRPPXQLFDWLRQ�WKDW�D�SDUWLFLSDQW�ZLOO
H[SHULHQFH�D�SDUWLFXODU�UHVSRQVH�>��@��LV�WKRXJKW�WR�EH�WKH�PDLQ
LQGXFWRU� RI� EHKDYLRUDO� FKDQJHV�� LQGHSHQGHQWO\� RI� DQ\� DFWLYH
VXEVWDQFH� RU� FRPSRQHQW� >��@�� 7KXV�� VXJJHVWLRQ� �HLWKHU
LQWHQWLRQDO� RU� XQLQWHQWLRQDO�� GLUHFW� RU� LQGLUHFW�� YHUEDO� RU� QRQ�
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YHUEDO��FUHDWHV� UHVSRQVH�H[SHFWDQFLHV� WKDW�DFWLYDWH�DXWRPDWLF
UHVSRQVHV��ZKLFK�ZLOO� LQ� WXUQ� LQIOXHQFH�FRJQLWLRQ�DQG�EHKDYLRU
VR� DV� WR� VKDSH� WKHP� FRQJUXHQWO\� ZLWK� WKH� H[SHFWHG� RXWFRPH
>��@�
5HVHDUFK� KDV� VKRZQ� WKDW� PDQLSXODWLQJ� H[SHFWDQFLHV� FDQ

ELDV� GLIIHUHQW� FRJQLWLYH� SURFHVVHV� VXFK� DV� WKH� H[SHULHQFH� RI
SDLQ�>��������@��YLVXDO�DZDUHQHVV�>��@��PHPRU\�>�����@��LPSOLFLW
OHDUQLQJ� >�����@� DQG� HPRWLRQV� >��@�� +RZHYHU�� GHVSLWH� D� ODUJH
ERG\� RI� UHVHDUFK� >��@�� SODFHER�VXJJHVWLRQ� LQIOXHQFHV� RQ
FRQIOLFW� UHVROXWLRQ� DQG� FRJQLWLYH� FRQWURO�� ERWK� KLJK�OHYHO
SV\FKRORJLFDO� IXQFWLRQV�� KDYH� EHHQ� OLWWOH� VWXGLHG�� +HUH�� ZH
GHPRQVWUDWH� WKDW� D� SODFHER�VXJJHVWLRQ� FDQ� FUHDWH
H[SHFWDQFLHV� WKDW� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� FRQIOLFW
UHVROXWLRQ�DVVHVVHG�E\�REMHFWLYH�PHDVXUHV�
&RQIOLFW� UHVROXWLRQ� LQYROYHV� FRJQLWLYH� FRQWURO� SURFHVVHV� WKDW

HQDEOH�DGDSWLYH�UHVSRQVHV�WR�XQXVXDO�RU�FRQIOLFWLQJ�VLWXDWLRQV�
$PRQJVW�WKH�SURFHGXUHV�XVHG�WR�DVVHVV�FRQIOLFW�UHVROXWLRQ��WKH
6WURRS� 7DVN� >��@� UHPDLQV� E\� IDU� WKH� PRVW� VWXGLHG� >�����@�
7\SLFDOO\��SDUWLFLSDQWV�DUH�DVNHG� WR�QDPH�WKH�FRORUV�RI� WKH� LQN
LQ�ZKLFK�ZRUGV�DUH�GLVSOD\HG��:KHQ�WKH�ZRUGV�DUH�WKHPVHOYHV
WKH� QDPHV� RI� FRORUV�� FRPSDWLELOLW\� HIIHFWV� RFFXU�� 7KXV�� ZKHQ
WKH� ZRUG� 5('� LV� GLVSOD\HG� LQ� JUHHQ� �DQ� LQFRQJUXHQW� WULDO��
SDUWLFLSDQWV� UHTXLUH� PRUH� WLPH� DQG� DUH� OHVV� DFFXUDWH� LQ
UHVSRQGLQJ�³JUHHQ´�WKDQ�LI�WKH�ZRUG�ZHUH�QHXWUDO��H�J���('*(�
RU�FRQJUXHQW��H�J���*5((1���5HFHQW�VWXGLHV�KDYH�LQYHVWLJDWHG
ZKHWKHU�WKH�6WURRS�LQWHUIHUHQFH�HIIHFW�FDQ�EH�UHGXFHG�WKURXJK
D� SRVW�K\SQRWLF� VXJJHVWLRQ� �L�H��� D� VXJJHVWLRQ� LQGXFHG� GXULQJ
K\SQRVLV� EXW� WULJJHUHG� DIWHU� WKH� K\SQRWLF� HSLVRGH�� GXULQJ� WKH
QDWXUDO� VWDWH� RI� ZDNHIXOQHVV�� WKDW� ZRUGV� ZRXOG� DSSHDU� DV
³JLEEHULVK´� >����������@���$V�D�UHVXOW�RI� WKH�SRVW�K\SQRWLF�ZRUG
EOLQGQHVV� VXJJHVWLRQ�� ERWK� UHGXFWLRQ� >��������@� RU� HOLPLQDWLRQ
>����@� RI� WKH� LQWHUIHUHQFH� LQ� WKH� LQFRQJUXHQW� FRQGLWLRQ� ZHUH
REVHUYHG� �DOEHLW� RQO\� IRU� KLJKO\� VXJJHVWLEOH� SDUWLFLSDQWV��
6LPLODU�UHVXOWV�KDYH�EHHQ�REWDLQHG�LQ�RWKHU�FRQIOLFW�WDVNV�VXFK
DV� WKH�6LPRQ� WDVN� >��@�� WKH�0F*XUN� WDVN� >��@�DQG� WKH�(ULNVHQ
)ODQNHU� 7DVN� >��@�� )RU� LQVWDQFH�� LQ� WKH� )ODQNHU� 7DVN�
SDUWLFLSDQWV� SHUIRUP� D� VSHHGHG� FKRLFH� UHDFWLRQ� WLPH� WDVN� WR
WDUJHW� VWLPXOL� �XVXDOO\� OHWWHUV�� WKDW� DUH� IODQNHG� E\� GLVWUDFWRUV�
7KH� IODQNHU� OHWWHUV� FDQ� EH� WKH� VDPH� DV� WKH� WDUJHW� OHWWHU
�FRQJUXHQW��� GLIIHUHQW� �LQFRQJUXHQW�� RU� QHXWUDO� >��@�� $� SRVW�
K\SQRWLF� VXJJHVWLRQ� WR� DWWHQG� WR� WKH� WDUJHW� OHWWHU� DQG� WR
SHUFHLYH�WKH�LUUHOHYDQW�IODQNHU�OHWWHUV�DV�RXW�RI�IRFXV�HOLPLQDWHG
WKH� IODQNHU� FRPSDWLELOLW\� HIIHFW� �DJDLQ� LQ� KLJKO\� VXJJHVWLEOH
SDUWLFLSDQWV�RQO\���3RVW�K\SQRWLF� VXJJHVWLRQ� WKXV�VHHPV� WR�EH
HIIHFWLYH�LQ�UHGXFLQJ�RU�HOLPLQDWLQJ�LQWHUIHUHQFH�HIIHFWV�LQ�KLJKO\
VXJJHVWLEOH�SDUWLFLSDQWV�
7KXV� IDU�� PDQLSXODWLRQV� XVLQJ� VXJJHVWLRQ� WR� LQGXFH� WKH

H[SHULHQFH� RI� DQ� LPDJLQDU\� VWDWH� RI� DIIDLUV� ZLWKRXW� SULRU
K\SQRWLF� LQGXFWLRQ� �DOVR� WHUPHG� µQRQ� K\SQRWLF� LPDJLQDWLYH
VXJJHVWLRQ¶� RU� VLPSO\� µLPDJLQDWLYH� VXJJHVWLRQ¶
>�����������������@�� KDYH� SURGXFHG� FRQWUDGLFWRU\� UHVXOWV�� )RU
LQVWDQFH�� LQ� D� VWXG\� E\�5D]� HW� DO�� >��@�� WKH�6WURRS� HIIHFW�ZDV
VXFFHVVIXOO\�UHGXFHG�LQ�KLJKO\�VXJJHVWLEOH�SDUWLFLSDQWV�ZKR�KDG
SUHYLRXVO\� UHFHLYHG� DQ� LPDJLQDWLYH� VXJJHVWLRQ� WR� SHUFHLYH
6WURRS� ZRUGV� DV� ³JLEEHULVK´�� 7KHVH� UHVXOWV� LQGLFDWH� WKDW� D
UHGXFWLRQ� RI� WKH� 6WURRS� LQWHUIHUHQFH� FDQ� EH� DFFRPSOLVKHG
UHJDUGOHVV� RI� ZKHWKHU� K\SQRVLV� LV� LQGXFHG�� $� UHFHQW� VWXG\
H[WHQGHG� WKLV� REVHUYDWLRQ� E\� VKRZLQJ� D� OLQHDU� UHODWLRQVKLS

EHWZHHQ�WKH�UHGXFWLRQ�RI� WKH�6WURRS�LQWHUIHUHQFH�DQG�K\SQRWLF
VXJJHVWLELOLW\� DFURVV� WKH� ZKROH� K\SQRWL]DELOLW\� VSHFWUXP� >��@�
2Q� WKH� RWKHU� KDQG�� ,DQL� HW� DO�� >��@� IDLOHG� WR� UHSOLFDWH� WKLV
PRGXODWLRQ� RI� FRQIOLFW� UHVROXWLRQ�� :KHQ� KLJKO\� VXJJHVWLEOH
SDUWLFLSDQWV� ZHUH� DVNHG� WR� LPDJLQH� WKDW� WKH� WDUJHW� OHWWHU� ZDV
EULJKWHU�DQG�WKDW�WKH�IODQNHUV�ZHUH�EOXUUHG��OHVV�OXPLQRXV��DQG
IXUWKHU�DZD\� IURP� IRFXV� �� >��@�� H[SHULPHQW����� QR� UHGXFWLRQ� LQ
FRQIOLFW� UHVROXWLRQ�ZDV� REVHUYHG�� 7KH� VDPH� SDWWHUQ� RI� UHVXOWV
ZDV�REVHUYHG�XVLQJ�WKH�6LPRQ�WDVN�>��@�
+RZHYHU�� LI� RQH�FRQVLGHUV�5HVSRQVH�([SHFWDQF\�7KHRU\�� LW

LV�SRVVLEOH�WKDW�DVNLQJ�SDUWLFLSDQWV�WR�LPDJLQH�D�PRGLILFDWLRQ�RI
WKH�YLVXDO�SHUFHSW��L�H���DQ�LQVWUXFWLRQ�WR�YROLWLRQDOO\�H[SHULHQFH
D� FHUWDLQ� UHVSRQVH� >��@�� IDLOV� WR� LQGXFH� VXIILFLHQWO\� SRWHQW
H[SHFWDQFLHV� �LI� DQ\��� ,QGHHG��ZKHQ� SDUWLFLSDQWV� DUH� DVNHG� WR
XVH� WKHLU� LPDJLQDWLRQ�� WKH\� DUH� JLYHQ� D� GLUHFW� LQVWUXFWLRQ� �RU
FRPPDQG�� WR� LQWHQWLRQDOO\� DFW� DV� WKRXJK� WKH\� H[SHULHQFHG� D
FHUWDLQ�EHKDYLRU��8QGHU� VXFK�FRQGLWLRQV�� WKH�DFWXDO�EHOLHI� WKDW
WKH�SHUFHSW�KDV�FKDQJHG�LV�WKXV�ODFNLQJ�
6RPH�QRQ�K\SQRWLF�VXJJHVWLRQV�GR�QRW� LQYROYH�DQ� LQYLWDWLRQ

WR� H[SHULHQFH� LPDJLQDU\� HYHQWV� EXW� DUH� UDWKHU� LQWHQGHG� WR
FDXVH�WKH�SHUVRQ�WR�EHOLHYH�WKDW�WKH�H[WHUQDO�ZRUOG�KDV�DFWXDOO\
FKDQJHG��)RU�H[DPSOH��D�SODFHER�VXJJHVWLRQ�FDQ�EH�WKRXJKW�RI
DV�D�YHUEDO�VWDWHPHQW�WKDW�PLVOHDGV�D�SHUVRQ�LQWR�EHOLHYLQJ�WKDW
D� SKDUPDFRORJLFDOO\� LQHUW� VXEVWDQFH� KDV� FHUWDLQ� FKHPLFDO
SURSHUWLHV� WKDW� LW� GRHV� QRW� WUXO\� SRVVHVV� >��@�� $FFRUGLQJ� WR
5HVSRQVH� ([SHFWDQF\� 7KHRU\�� K\SQRWLF� VXJJHVWLRQ�
LPDJLQDWLYH� VXJJHVWLRQ� DQG� SODFHER� VXJJHVWLRQ� DUH� DOO
LQVWDQFHV� RI� WKH� EURDGHU� SKHQRPHQRQ�RI� VXJJHVWLRQ�� DQG� WKH
PHFKDQLVP� UHVSRQVLEOH� IRU� WKH� HIIHFWV� SURGXFHG� E\� VXFK
VXJJHVWLRQ� LV� UHVSRQVH� H[SHFWDQF\� >������@�� ,I� WUXH�� D� QRQ�
K\SQRWLF� VXJJHVWLRQ� UHLQIRUFHG� E\� SODFHERV� �L�H��� D� SODFHER�
VXJJHVWLRQ�� WKURXJK� ZKLFK� SDUWLFLSDQWV� DFWXDOO\� EHOLHYH� WKH
VXJJHVWLRQ�FRXOG�FUHDWH�H[SHFWDWLRQV�WKDW�PRGLI\�WKH�PDQQHU�LQ
ZKLFK�SDUWLFLSDQWV�KDQGOH�FRJQLWLYH�FRQIOLFW��$JDLQ��LI�WUXH��VXFK
D�SODFHER�VXJJHVWLRQ��GHYRLG�RI�DQ\�K\SQRWLF�FRQQRWDWLRQ��L�H��
K\SQRWLF� LQGXFWLRQ�RU�K\SQRWLF�VXJJHVWLELOLW\��VKRXOG�EH�DEOH�WR
HIIHFWLYHO\� UHGXFH� WKH�6WURRS� LQWHUIHUHQFH�HIIHFW�� ,Q�FRQWUDVW�� LI
H[SHFWDWLRQV�LQGXFHG�E\�SODFHER�VXJJHVWLRQ�DUH�GLIIHUHQW�IURP
WKRVH� LQGXFHG� E\� LPDJLQDWLYH� VXJJHVWLRQ� �K\SQRWLF� RU� QRQ�
K\SQRWLF���WKH�LPSDFW�RQ�FRJQLWLYH�FRQIOLFW�UHVROXWLRQ�PLJKW�DOVR
GLIIHU�
$� IXUWKHU� LVVXH� WKDW� KDV� QRW� EHHQ� DGGUHVVHG� VR� IDU� E\

SUHYLRXV� SRVW�K\SQRWLF� VXJJHVWLRQ� VWXGLHV� LV� ZKHWKHU� WKH
LQIOXHQFH�RI�VXJJHVWLRQ�LV�OLPLWHG�WR�WKH�UHGXFWLRQ�RI�WKH�6WURRS
LQWHUIHUHQFH� RU� ZKHWKHU� LW� FDQ� DOVR� OHDG� WR� LQFUHDVHG
LQWHUIHUHQFH�� 6XFK� LQYHUWHG� HIIHFWV� KDYH� DOUHDG\� EHHQ
GHPRQVWUDWHG�LQ�RWKHU�GRPDLQV�VXFK�DV�SDLQ�>��������@��LPSOLFLW
OHDUQLQJ� >�����@� DQG� PHPRU\� >��@�� )RU� LQVWDQFH�� WKH� YHUEDO
VXJJHVWLRQ� WKDW� YHU\� FROG� ZDWHU� LV� KHDOWK\� �YV�� XQKHDOWK\�
PRGLILHG� WKH� SHUFHSWLRQ� RI� H[SHULPHQWDOO\� LQGXFHG� SDLQ� ZKHQ
SDUWLFLSDQWV¶� KDQGV� DUH� LPPHUVHG� LQ� FROG� ZDWHU�� DFFRUGLQJ� WR
WKH�SRVLWLYH�RU�QHJDWLYH�QDWXUH�RI�WKH�VXJJHVWLRQ�>��@��7KH�IDFW
WKDW� UHYHUVH� HIIHFWV� DUH� REWDLQHG� LQ� WKH� H[DFW� VDPH� VLWXDWLRQ�
ZLWK�DQ�LGHQWLFDO� LQGXFWLRQ�PHFKDQLVP�RI�H[SHFWDQFLHV��D�QRQ�
K\SQRWLF� VXJJHVWLRQ�� EXW� YDU\LQJ� RQO\� LQ� WKH� FRQWHQW� RI� WKH
VXJJHVWLRQ� �SRVLWLYH�YV��QHJDWLYH�� LV�D�SRZHUIXO�GHPRQVWUDWLRQ
WKDW� WKH� VXJJHVWLRQ� DQG� VXEVHTXHQW� H[SHFWDQFLHV� DUH
UHVSRQVLEOH�IRU�WKH�FKDQJHV�LQ�SHUIRUPDQFH��$GGLWLRQDOO\��VXFK
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D� SDWWHUQ� RI� UHVXOWV� PDNHV� LW� SRVVLEOH� WR� UXOH� RXW� FRQFXUUHQW
K\SRWKHVHV�� IRU� LQVWDQFH� DQ� LPSURYHPHQW� RI� SDUWLFLSDQWV¶
SHUIRUPDQFH� WKURXJK� PHUH� LQFUHDVHG� PRWLYDWLRQ�� RU� D
+DZWKRUQ� HIIHFW� �DQ� LPSURYHPHQW� RI� WKH� SDUWLFLSDQW¶V
SHUIRUPDQFH� DV� D� UHVXOW� RI� EHLQJ� XQGHU� REVHUYDWLRQ��� ERWK� RI
ZKLFK� DUH� GLIILFXOW� WR� GLVHQWDQJOH� IURP� HDFK� RWKHU� WKURXJK
XQLGLUHFWLRQDO�VXJJHVWLRQ�RQO\�
7R� DGGUHVV� WKHVH� LVVXHV�� ZH� FRQGXFWHG� WZR� H[SHULPHQWV

DLPHG�DW�H[SORULQJ�ZKHWKHU�D�SODFHER�VXJJHVWLRQ�GHYRLG�RI�DQ\
K\SQRWLF� FRPSRQHQW� LV� DEOH� WR� HIIHFWLYHO\� PRGXODWH� FRQIOLFW
UHVROXWLRQ�LQ�WKH�6WURRS�7DVN��7KH�ILUVW�H[SHULPHQW�PDQLSXODWHG
SDUWLFLSDQWV¶�EHOLHIV�WKDW�D��VKDP��HOHFWURHQFHSKDORJUDP��((*�
GHYLFH�LV�DEOH�WR�HQKDQFH��YV��GHFUHDVH��WKH�DELOLW\�WR�SHUFHLYH
FRORUV�� $� VHFRQG� H[SHULPHQW� XVHG� DQ� LPDJLQDWLYH� VXJJHVWLRQ
DQG�DWWHPSWHG�WR�VHSDUDWH�WKH�LQIOXHQFH�RI�FRPSOLDQFH�ZLWK�WKH
LQVWUXFWLRQV� DQG� GHPDQG� FKDUDFWHULVWLFV� >��@� IURP� WKH� PRUH
FRPSOH[� PHFKDQLVP� RI� SODFHER�� ZKLFK� GHSHQGV� RQ
SDUWLFLSDQWV¶� EHOLHIV� DERXW� WKH� VXJJHVWLRQ�� 3DUWLFLSDQWV� ZHUH
DVNHG� WR� LPDJLQH� �DV� LQ� WKH� H[SHULPHQW� RI� ,DQL� HW� DO�� >��@�� D
PRGLILFDWLRQ� RI� WKH� YLVXDO� SHUFHSW�� ,Q� FRQWUDVW� WR� SODFHER�
VXJJHVWLRQ�� WKH� LQVWUXFWLRQ� WR� LPDJLQH� GRHV� QRW� LQYROYH
EHOLHYLQJ�LQ�WKH�SKHQRPHQRQ�

([SHULPHQW��

0HWKRGV
7KH� H[SHULPHQW� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH

'HFODUDWLRQ� RI� +HOVLQNL� DQG� DSSURYHG� E\� WKH� ORFDO� HWKLFV
FRPPLWWHH� RI� WKH� (UDVPH� +RVSLWDO�� 8QLYHUVLWp� /LEUH� GH
%UX[HOOHV� �8/%���:ULWWHQ� LQIRUPHG� FRQVHQW�ZDV�REWDLQHG� IURP
DOO� SDUWLFLSDQWV� SUHYLRXV� WR� WKH� VWXG\�� 7KH� LQGLYLGXDOV� LQ� WKH
SKRWRJUDSK� LQ�)LJXUH��$�KDYH�JLYHQ�ZULWWHQ� LQIRUPHG�FRQVHQW�
DV� RXWOLQHG� LQ� WKH� 3/26� FRQVHQW� IRUP�� WR� SXEOLFDWLRQ� RI� WKHLU
SKRWRJUDSK�DSSHDUDQFH�

3DUWLFLSDQWV
7ZR�JURXSV� RI� IRXUWHHQ� SDUWLFLSDQWV� HDFK��PDWFKHG� IRU� DJH

�PHDQ�DJH� ����\���6'� �������W����� �������S� �������JHQGHU���
PDOHV�LQ�WKH�SRVLWLYH�JURXS�DQG���PDOHV�LQ�WKH�QHJDWLYH�JURXS�
Ȥ����� 1�  � ����  � ������ S�  � ������ DQG� XQVFUHHQHG� IRU� K\SQRWLF
VXJJHVWLELOLW\�� ZHUH� UHFUXLWHG� WKURXJK� SRVWHUV� DQG� ZHE
DQQRXQFHPHQWV�� DQG� DJUHHG� WR� SDUWLFLSDWH� LQ� H[FKDQJH� IRU� D
PRQHWDU\� FRPSHQVDWLRQ� RI� ¼���K�� 3DUWLFLSDQWV� ZLWK� SDVW
NQRZOHGJH� RU� GLUHFW� H[SHULHQFH� ZLWK� HOHFWURHQFHSKDORJUDSK\
ZHUH�H[FOXGHG�IURP�IXUWKHU�SDUWLFLSDWLRQ��3DUWLFLSDQWV�ZHUH�WROG
WKDW� WKH�SXUSRVH�RI� WKH�VWXG\�ZDV�WR�UHSOLFDWH�SUHYLRXV�HIIHFWV

)LJXUH� ��� � &RPSRQHQWV� RI� WKH� 3ODFHER�VXJJHVWLRQ�� � �$�� &RQWH[W�SODFHERV� �ODERUDWRU\�� HTXLSPHQW�� UXQQLQJ� VRIWZDUH� DQG
H[SHULPHQWHU����%��7LPHOLQH�RI�WKH�GLIIHUHQW�SDUWV�RI�([SHULPHQW���
GRL����������MRXUQDO�SRQH���������J���
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DERXW� WKH� FDSDFLWLHV� RI� D� µPRGLILHG� HOHFWURHQFHSKDORJUDSK\
PDFKLQH¶� �LQ� UHDOLW\� DQ� LQDFWLYH� HOHFWURHQFHSKDORJUDSK\
V\VWHP�� WR� PRGXODWH� SDUWLFLSDQWV¶� YLVXDO� DELOLW\� WR� SHUFHLYH
FRORUV���)LJXUH��$�DQG�)LJXUH��(��
$FFXUDF\� �FRUUHFW� UHVSRQVHV� �� &5�� LQ� WKH� WKUHH� 6WURRS

FRQJUXHQF\� VXEWUDFWLRQV� �6)(�� 6,(� DQG� 6(��� XQGHU� 3ODFHER�
VXJJHVWLRQ�FRPSDUHG�WR�EDVHOLQH��$��LQ�WKH�SRVLWLYH�JURXS�DQG
�%�� LQ� WKH� QHJDWLYH� JURXS�� 7KH� XSSHU� SDUWV� RI� WKH� VWDFNHG
KLVWRJUDP� JUDSKV� UHSUHVHQW� WKH� 6WURRS� FRQJUXHQF\
VXEWUDFWLRQV�� �&�� ,QWUD�LQGLYLGXDO� YDULDELOLW\�RI� UHDFWLRQ� WLPHV� LQ
WKH� SRVLWLYH� DQG� QHJDWLYH� JURXSV� XQGHU� 3ODFHER�VXJJHVWLRQ
FRPSDUHG� WR� EDVHOLQH�� �'�� ([DPSOHV� RI� 6WURRS� VWLPXOL� LQ� WKH
WKUHH� FRQGLWLRQV�� FRQJUXHQW�� LQFRQJUXHQW� DQG� QHXWUDO�
GRZQZDUG�� �(�� 7KH� VKDP� µEUDLQ� ZDYH¶� PDFKLQH� DQG� WKH
H[SHULPHQWDO�URRP�
1RWH�� 6)(�  � 6WURRS� )DFLOLWDWLRQ� HIIHFW�� 6,(�  � 6WURRS

,QWHUIHUHQFH� HIIHFW�� 6(�  � JOREDO� 6WURRS� HIIHFW�� 68**�  
VXJJHVWLRQ��%$6� �%DVHOLQH���LQGLFDWHV�D�VLJQLILFDQW�GLIIHUHQFH

�S� �� ����� EHWZHHQ� FRQGLWLRQV�� (UURU� EDUV� UHIHU� WR� VWDQGDUG
HUURUV�

0DWHULDOV
3DUWLFLSDQWV�VDW�DW�D�YLHZLQJ�GLVWDQFH�RI�DSSUR[LPDWHO\����FP

LQ� IURQW� RI� D� FRPSXWHU� PRQLWRU�� 7KH� VWLPXOL� FRQVLVWHG� RI� WZR
FODVVHV�RI�)UHQFK�ZRUGV��VL[�FRORU�ZRUGV� �%/(8�EOXH��%581�
EURZQ�� 9(57�JUHHQ�� 526(�URVH�� 528*(�UHG� DQG� -$81(�
\HOORZ���DQG�VL[�QHXWUDO�ZRUGV�PDWFKHG�LQ�V\OODEOH�QXPEHU�DQG
OH[LFDO� IUHTXHQF\� �%25'�HGJH�� -867(�IDLU�MXVW�� %58648(�
VXGGHQ�DEUXSW�� 9(1,5�FRPH�� 5287(�URDG��� GLVSOD\HG� LQ� RQH
RI� WKH� VDPH� VL[� FRORUV��:RUGV� DSSHDUHG� DW� WKH� FHQWHU� RI� WKH
FRPSXWHU�VFUHHQ��ZKHUH�D�EODFN�IL[DWLRQ�FURVV�ZDV�YLVLEOH�
$OO� VWLPXOL�ZHUH�SUHVHQWHG�DJDLQVW�D�ZKLWH�EDFNJURXQG��DQG

WKH�VWLPXOL�VXEWHQGHG�YLVXDO�DQJOHV�RI������YHUWLFDOO\��DQG�����
WR� ����� KRUL]RQWDOO\� �GHSHQGLQJ� RQ� ZRUG� OHQJWK��� 7KUHH
H[SHULPHQWDO� 6WURRS� FRQGLWLRQV� ZHUH� XVHG�� D� FRQJUXHQW

��
GRL����������MRXUQDO�SRQH���������J���
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�FRQGLWLRQ�FRQVLVWLQJ�RI�D�FRORU�ZRUG�LQNHG�LQ�LWV�RZQ�FRORU��H�J�
FRORU� ZRUG� 5('� GLVSOD\HG� LQ� UHG��� DQ� LQFRQJUXHQW� FRQGLWLRQ
FRQVLVWLQJ�RI�D�FRORU�ZRUG� LQNHG� LQ�DQ\�RI� WKH�VL[�FRORUV��RWKHU
WKDQ�WKH�RQH�WR�ZKLFK�LW�UHIHUUHG��H�J��FRORU�ZRUG�5('�LQNHG�LQ
JUHHQ�� DQG� D� QHXWUDO� FRQGLWLRQ� FRQVLVWLQJ� RI� D� QHXWUDO� ZRUG
LQNHG�LQ�DQ\�RQH�RI�WKH�VL[�FRORUV��H�J��ZRUG�-867(�GLVSOD\HG
LQ�UHG���)LJXUH��'��
3DUWLFLSDQWV�ZHUH�DVNHG� WR�QDPH� WKH� LQN� FRORU� LQ�ZKLFK� WKH

ZRUG� ZDV� ZULWWHQ� DV� TXLFNO\� DQG� DV� DFFXUDWHO\� DV� SRVVLEOH�
DWWHPSWLQJ�QRW�WR�UHDG�LW��(DFK�WULDO�EHJDQ�ZLWK�WKH�SUHVHQWDWLRQ
RI�D� IL[DWLRQ�FURVV� �EODFN�RQ�D�ZKLWH�EDFNJURXQG�� IRU�����PV�
7KHQ�� WKH� IL[DWLRQ� FURVV� ZDV� LPPHGLDWHO\� UHSODFHG� E\� WKH
VWLPXOXV� �RQH� RI� WKH� VL[� FRORU�ZRUGV� RU� RQH� RI� WKH� VL[� QHXWUDO
ZRUGV�� SUHVHQWHG� LQ� RQH� RI� WKH� VL[� SRVVLEOH� FRORUV�� ZKLFK
UHPDLQHG� RQ� WKH� VFUHHQ� XQWLO� SDUWLFLSDQWV� UHVSRQGHG� RU� IRU� D
PD[LPXP� RI� �� VHFRQGV�� 7KH� QH[W� WULDO� ZDV� LQLWLDWHG� �����PV
DIWHU� WKH� UHVSRQVH�� 1R� YLVXDO� RU� YHUEDO� IHHGEDFN� LQIRUPDWLRQ
FRQFHUQLQJ� SDUWLFLSDQWV¶� SHUIRUPDQFH� ZDV� SURYLGHG�� 5HDFWLRQ
WLPH� ODWHQFLHV� ZHUH� DXWRPDWLFDOO\� UHFRUGHG� ZLWK� D� YRFDO� NH\�
5HVSRQVH�DFFXUDF\�ZDV�UHFRUGHG�PDQXDOO\�DIWHU�HDFK�VWLPXOXV
E\� WKH� H[SHULPHQWHU�� IROORZLQJ� DQ� HVWDEOLVKHG� OLVW� RI� FRUUHFW
UHVSRQVHV��5HVSRQVHV�ZHUH�HQFRGHG�DV�FRUUHFW��HUURQHRXV�RU
LQYDOLG� �H�J��� WHFKQLFDO� IDLOXUH��� 3DUWLFLSDQWV� SHUIRUPHG� WZR
EORFNV�RI�����VWLPXOL�����VWLPXOL�E\�6WURRS�FRQGLWLRQ��SUHFHGHG
E\�D�SUDFWLFH�EORFN�RI����VWLPXOL�

'HVLJQ�DQG�3URFHGXUH
7KH� H[SHULPHQWDO� GHVLJQ� IROORZHG� D� PL[HG� IDFWRULDO� PRGHO

ZLWK� *URXS� �SRVLWLYH� VXJJHVWLRQ� YV�� QHJDWLYH� VXJJHVWLRQ�� DV
EHWZHHQ�VXEMHFWV� IDFWRU� DQG� 6WURRS� &RQGLWLRQ� �FRQJUXHQW�
LQFRQJUXHQW�� QHXWUDO�� DQG� 6XJJHVWLRQ� �SODFHER�VXJJHVWLRQ� YV�
EDVHOLQH�� DV� ZLWKLQ�VXEMHFW� IDFWRUV�� 7KH� VKDP� ((*� ZDV
UHPRYHG� GXULQJ� WKH� SRVLWLYH� RU� QHJDWLYH� EDVHOLQH� FRQGLWLRQV�
2UGHU� RI� WKH� 6XJJHVWLRQ� IDFWRU� ZDV� FRXQWHUEDODQFHG� DFURVV
SDUWLFLSDQWV�

([SHFWDQF\�PDQLSXODWLRQ��SODFHER�VXJJHVWLRQ�
:H� PDQLSXODWHG� SDUWLFLSDQWV¶� H[SHFWDWLRQV� UHJDUGLQJ� WKH

SURSHUWLHV� RI� D� VKDP�((*�PDFKLQH� DQG� LWV� FDSDFLW\� WR� HLWKHU
HQKDQFH� �3RVLWLYH� *URXS�� RU� GHFUHDVH� �1HJDWLYH� *URXS�
SDUWLFLSDQWV¶�YLVXDO�DELOLW\�WR�SHUFHLYH�FRORUV�
7KH�FUHGLELOLW\�RI�WKH�VWXG\�ZDV�SRWHQWLDOL]HG�WKURXJK�PXOWLSOH

SODFHERV��FRQWH[W��SURFHGXUH�DQG�REMHFWV���5HFUXLWLQJ�LQFOXVLRQ
FULWHULD��H�J��QRW�FRQVXPLQJ�VWLPXODQW�PHGLFDWLRQ��JRRG�QLJKW�RI
VOHHS� WKH� GD\� EHIRUH� WKH� H[SHULPHQW�� QR� FRIIHH� GULQNLQJ� IRXU
KRXUV�SULRU�WR�WKH�H[SHULPHQW���D�VKDP�VDOLYD�WHVW�GHVFULEHG�DV
GHWHFWLQJ�QRQ�DXWKRUL]HG�VXEVWDQFHV��DQG�D�VKDP�PHDVXUH�RI
SDUWLFLSDQWV¶�EORRG�SUHVVXUH��GLDVWROLF�DQG�V\VWROLF��YDOXHV�ZHUH
DOZD\V� FRPPXQLFDWHG� DV� ������ VLPXODWHG� IDPLOLDU� PHGLFDO
URXWLQHV��7KH�WHVWLQJ�URRP�UHSOLFDWHG�D�ODERUDWRU\�DQG�LQFOXGHG
VHYHUDO�PDFKLQHV�DV�ZHOO�DV�UXQQLQJ�VRIWZDUH��$OO�GHYLFHV�ZHUH
GLVDEOHG� EXW� PDGH� IXQFWLRQDO� QRLVHV� DQG� OLJKWLQJ� �)LJXUH� �$
DQG�)LJXUH��(��
,Q� WKH� ILUVW� VWHS� RI� WKH� PDQLSXODWLRQ�� H[SHFWDWLRQV� ZHUH

LQGXFHG�E\�ZULWWHQ� LQIRUPDWLRQ��GLUHFW�VXJJHVWLRQ���$�VLPSOLILHG
VFLHQWLILF� SDSHU� WKDW� GHVFULEHG� WKH� SURSHUWLHV� RI� WKH�((*�DQG
WKH� �ILFWLWLRXV�� VFLHQWLILF� EDFNJURXQG� ZDV� VHQW� E\� PDLO� WR
SDUWLFLSDQWV�VL[�GD\V�EHIRUH�WKH�H[SHULPHQW��7KH�GRFXPHQW�ZDV

VHYHQ� SDJHV� ORQJ� DQG� ZDV� GLYLGHG� LQWR� ILYH� VHFWLRQV�� ���
µ,QIRUPDWLRQ� DERXW� (OHFWURHQFHSKDORJUDSK\¶�� ���� µ7KH� RULJLQDO
VWXG\�RI�WKH�SKHQRPHQRQ�H[SODLQHG¶������ µ8VH�RI�((*�DQG�WKH
SUHVHQW� H[SHULPHQW¶����� µ7KH� DLP� RI� WKH� SUHVHQW� H[SHULPHQW¶
DQG� ���� µ,PSRUWDQW� 5HPLQGHU¶� �'RFXPHQW� 6�� DQG� 'RFXPHQW
6���� 7KH� ILUVW� VHFWLRQ� FRQWDLQHG� UHDO� VWDWHPHQWV� DERXW
HOHFWURHQFHSKDORJUDSK\��ZKLOH�VHFWLRQV�WZR�DQG�WKUHH�LQGXFHG
IDOVH� VFLHQWLILF� EDFNJURXQG� DERXW� WKH� VKDP� SURSHUWLHV� RI� WKH
((*� DQG� UHVSHFWLYH� HIIHFWV� �SRVLWLYH� RU� QHJDWLYH�� IRXQG� RQ
SDUWLFLSDQWV�� )LQDOO\�� VHFWLRQV� IRXU� DQG� ILYH� H[SODLQHG� WKH
H[SHFWHG�HIIHFWV�RI�WKH�((*��SRVLWLYH�RU�QHJDWLYH���DFFRUGLQJ�WR
SUHYLRXV� �ILFWLWLRXV��VWXGLHV��7R�HQFRXUDJH�SDUWLFLSDQWV� WR� UHDG
WKH� PDWHULDO� FDUHIXOO\�� SDUWLFLSDQWV� ZHUH� WROG� WKDW� D
FRPSUHKHQVLRQ� WHVW� ZRXOG� EH� DGPLQLVWHUHG� EHIRUH� WKH
EHJLQQLQJ� RI� WKH� H[SHULPHQW�� 7KH� LQIRUPDWLRQ� FRQFOXGHG� �LQ
VHFWLRQ���RI�WKH�VFLHQWLILF�SDSHU��DV�IROORZV�IRU�WKH�SRVLWLYH�DQG
QHJDWLYH� JURXSV�� UHVSHFWLYHO\� �WUDQVODWHG� DSSUR[LPDWHO\� KHUH
IURP�)UHQFK��
³<RX�ZLOO�EHWWHU�GLVFULPLQDWH� �YV��EH�ZRUVH�DW�GLVFULPLQDWLQJ�

WKH� GLVSOD\HG� VWLPXOL�� DQG� \RXU� DWWHQWLRQDO� FDSDFLW\� ZLOO� EH
LPSURYHG� �YV�� LPSDLUHG��� 7KLV� ZLOO� HIIHFWLYHO\� UHGXFH� �YV�
LQFUHDVH��WKH�QXPEHU�RI�HUURUV�PDGH�GXULQJ�WKH�WDVN´�
2QFH�SDUWLFLSDQWV�KDG�DUULYHG�DW� WKH� ODE�� WKH\� ILUVW�ZDLWHG� LQ

WKH� KDOOZD\�� ZKHUH� VHYHUDO� VFLHQWLILF� SRVWHUV� DERXW� FRJQLWLYH
SV\FKRORJ\�VWXGLHV�ZHUH�GLVSOD\HG��LQGLUHFW�VXJJHVWLRQ���1H[W�
SDUWLFLSDQWV� DQVZHUHG� FRPSUHKHQVLRQ� TXHVWLRQV� DERXW� WKH
GRFXPHQW� SUHYLRXVO\� VHQW� E\� HPDLO�� ,Q� RUGHU� WR� UHLQIRUFH
SUHYLRXV� VXJJHVWLRQV�� D� YHUEDO� LQIRUPDWLRQ� �GLUHFW� VXJJHVWLRQ�
ZDV� EULHIO\� UHSHDWHG� LPPHGLDWHO\� EHIRUH� WKH� H[SHULPHQW�� WKH
H[SHULPHQWHU� UHDG� D� VKRUW� YHUVLRQ� RI� WKH� HDUO\� GRFXPHQW
�'RFXPHQW� 6�� DQG� 'RFXPHQW� 6���� $IWHU� UHVSRQGLQJ� WR� WKH
FRPSUHKHQVLRQ�TXHVWLRQV�DQG�KHDULQJ�D�VKRUW�H[SRVLWLRQ�RI�WKH
GRFXPHQW��SDUWLFLSDQWV�SURYLGHG�WKHLU�ZULWWHQ�LQIRUPHG�FRQVHQW�
7KH� DUJXPHQW� XVHG� WR� MXVWLI\� WKH� SURFHGXUH� ZDV� WKDW
SDUWLFLSDQWV�KDG�WR�EH�IXOO\�DZDUH�RI�WKH�PDWHULDO�XVHG�DQG�WKH
HIIHFWV�H[SHFWHG�EHIRUH�WKH\�VLJQHG�WKH�ZULWWHQ�FRQVHQW�
7KH� H[SHULPHQWHU� DQG� KLV� FRQIHGHUDWH�� ZHDULQJ� ZKLWH

PHGLFDO� FRDWV�� LQWURGXFHG� WKHPVHOYHV� DV� WKH� VHQLRU� VFLHQWLVW
DQG� KLV� 3K'� VWXGHQW�� :KHQ� WKH� VKDP� ((*� ZDV� SODFHG� RQ
SDUWLFLSDQWV¶� KHDG�� D� SUH�UHJLVWHUHG� HOHFWULFDO� DFWLYLW\� ZDV
GLVSOD\HG�RQ�D�FRPSXWHU�VFUHHQ�DQG�GHVFULEHG� WR�SDUWLFLSDQWV
DV� WKHLU�RZQ��7KLV�ZDV� IROORZHG�E\�D�VLPXODWHG�DGMXVWPHQW�RI
WKH�HOHFWURGHV��$OO�SDUWLFLSDQWV�WKHQ�FRPSOHWHG�WKH�6WURRS�7DVN
ZLWK�DQG�ZLWKRXW�WKH�VKDP�((*��3DUWLFLSDQWV�KDG�D����PLQXWHV
EUHDN�EHWZHHQ�FRQGLWLRQV�� ,Q� WKH�SRVLWLYH�RU�QHJDWLYH�EDVHOLQH
FRQGLWLRQ��SDUWLFLSDQWV�ZHUH�VLPSO\�DVNHG�WR�QDPH�WKH�LQN�FRORU
LQ�ZKLFK�WKH�ZRUG�ZDV�ZULWWHQ�DV�TXLFNO\�DQG�DV�DFFXUDWHO\�DV
SRVVLEOH�� DWWHPSWLQJ� QRW� WR� UHDG� LW� �L�H��� FODVVLFDO� 6WURRS� 7DVN
LQVWUXFWLRQV��� $IWHU� WKH� H[SHULPHQW�� D� GHEULHILQJ� ZDV� KHOG
LQGLYLGXDOO\��7KH�RYHUDOO�SURFHGXUH�LV�LOOXVWUDWHG�LQ�)LJXUH��%�

5HVXOWV

'DWD�$QDO\VLV
3HUIRUPDQFH� LQ� WKH� 6WURRS� 7DVN� ZDV� PHDVXUHG� E\

SDUWLFLSDQWV¶� ODWHQFLHV� �UHDFWLRQ� WLPHV� �� 57��� DQG� DFFXUDF\
�SHUFHQWDJH� RI� FRUUHFW� UHVSRQVHV��� 7KH� LQWUD�LQGLYLGXDO
FRHIILFLHQW�RI�YDULDWLRQ�RI�57��&RHIILFLHQW�RI�YDULDWLRQ�RI�57� �57
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VWDQGDUG�GHYLDWLRQ�GLYLGHG�E\�57�PHDQ��ZDV�FRPSXWHG�DV�DQ
LQGH[�RI�LQWUD�LQGLYLGXDO�YDULDELOLW\�>��@�
6WURRS�FRQJUXHQF\�VXEWUDFWLRQV�ZHUH�DOVR�FRPSXWHG��6WURRS

LQWHUIHUHQFH� DQG� IDFLOLWDWLRQ� HIIHFWV� ZHUH� DVVHVVHG� DV� WKH
GLIIHUHQFH� EHWZHHQ� LQFRQJUXHQW� DQG� QHXWUDO� WULDOV� �,±1��� DQG
EHWZHHQ� QHXWUDO� DQG� FRQJUXHQW� WULDOV� �1±&��� UHVSHFWLYHO\�� WKH
JOREDO� 6WURRS� HIIHFW� LV� WKH� JURVV� GLIIHUHQFH� EHWZHHQ
LQFRQJUXHQW�DQG�FRQJUXHQW�WULDOV��,±&��>�@��VHH�7DEOH����
'DWD�ZHUH�VXEPLWWHG� WR�D� UHSHDWHG�PHDVXUHV�$129$��ZLWK

*URXS��3RVLWLYH�YV��1HJDWLYH��DV�D�EHWZHHQ�VXEMHFWV�IDFWRU�DQG
ZLWK� 6XJJHVWLRQ� �6XJJHVWLRQ� YV�� %DVHOLQH�� DQG� 6WURRS
&RQGLWLRQ� �&RQJUXHQW�� ,QFRQJUXHQW� DQG� 1HXWUDO�� DV� ZLWKLQ�
VXEMHFW�IDFWRUV��57�WR�HUURUV�DQG�WR�WULDOV�SUHFHGHG�E\�DQ�HUURU
ZHUH� GLVFDUGHG��:H� XVHG� D� JHQHUDOL]HG� H[WUHPH� VWXGHQWL]HG
GHYLDWH� �*(6'�� WHVW� >��@�ZLWK�DQ� U�RI�����WR�GURS�57�RXWOLHUV
E\� SDUWLFLSDQW�� 6XJJHVWLRQ� DQG�6WURRS�&RQGLWLRQ� ������ RI� WKH
GDWD�ZHUH�GLVFDUGHG���3ODQQHG�FRPSDULVRQV�DQG�7XNH\¶V�SRVW�
KRFV�ZHUH�SHUIRUPHG�ZKHQ�DSSURSULDWH��)RU�GLUHFW�FRPSDULVRQ
EHWZHHQ� VXJJHVWLRQ� DQG� EDVHOLQH� ERWK� LQ� SRVLWLYH� DQG� LQ
QHJDWLYH�JURXSV��ZH�XVHG�RQH�WDLOHG� W�WHVW�DQDO\VHV�DFFRUGLQJ
WR�RXU�LQLWLDO�K\SRWKHVHV��%HFDXVH�DFFXUDF\�LV�D�YDULDEOH�WKDW�LV
QRW� QRUPDOO\� GLVWULEXWHG� �L�H��� LW� LV� KHDYLO\� VNHZHG� WRZDUGV� ���
GDWD�ZHUH�DQDO\]HG�XVLQJ�DUFVLQH�WUDQVIRUPDWLRQV�WR�DFKLHYH�D
VDWLVIDFWRU\� OHYHO�RI�QRUPDOLW\��5HVXOWV�RI�WUDQVIRUPHG�GDWD�DUH
UHSRUWHG� LQ� WKH� PDLQ� WH[W�� )RU� HDVH� RI� LQWHUSUHWDWLRQ�� WKH
GHVFULSWLYH�VWDWLVWLFV�SUHVHQWHG�EHORZ�DUH�XQWUDQVIRUPHG�

5HDFWLRQ�7LPHV
$�UHSHDWHG�PHDVXUHV�$129$�FRQGXFWHG�RQ�5HDFWLRQ�WLPHV

�57�� UHYHDOHG� D� PDLQ� HIIHFW� RI� 6WURRS� &RQGLWLRQ�� )���� ����  
������� S� �� ������ 7XNH\¶V� SRVW�KRF� WHVWV� LQGLFDWHG� WKDW
FRQJUXHQW� WULDOV� ����� PV�� ZHUH� IDVWHU� WKDQ� ERWK� QHXWUDO� ����
PV�� S� �� ������ 6WURRS� IDFLOLWDWLRQ� HIIHFW�  � ��� PV��� DQG

7DEOH����0HDQ� UHDFWLRQ� WLPHV� �57��DQG� FRUUHFW� UHVSRQVHV
�&5�� IRU� 6WURRS� FRQJUXHQF\� VXEWUDFWLRQV� DV� D� IXQFWLRQ� RI
*URXS�DQG�6XJJHVWLRQ�LQ�([SHULPHQW���

� � %DVHOLQH 3ODFHER�6XJJHVWLRQ
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1RWH�� 6WDQGDUG� GHYLDWLRQV� DUH� JLYHQ� LQ� SDUHQWKHVHV�� 3*�  � SRVLWLYH� VXJJHVWLRQ
JURXS��1*� �QHJDWLYH�VXJJHVWLRQ�JURXS��57� �UHDFWLRQ� WLPHV��DUH� LQ�PLOOLVHFRQGV�
&5��FRUUHFW�UHVSRQVHV��DUH�LQ�SHUFHQWDJHV��6)(� �6WURRS�)DFLOLWDWLRQ�HIIHFW��6,(� 
6WURRS� ,QWHUIHUHQFH� HIIHFW�� 6(�  � JOREDO� 6WURRS� HIIHFW�� � LQGLFDWHV� D� VLJQLILFDQW
GLIIHUHQFH� �S� �� ����� EHWZHHQ� VXJJHVWLRQ� DQG� EDVHOLQH� FRQGLWLRQV�� )RU� FRUUHFW
UHVSRQVHV��D�QHJDWLYH�YDOXH�LQGLFDWHV�D�VWDQGDUG�FRPSDWLELOLW\�HIIHFW��IDFLOLWDWLRQ�RU
LQWHUIHUHQFH��
GRL����������MRXUQDO�SRQH���������W���

LQFRQJUXHQW�WULDOV������PV��S���������JOREDO�6WURRS�(IIHFW� ����
PV��� ,QFRQJUXHQW� WULDOV� ZHUH� VORZHU� WKDQ� QHXWUDO� �S� �� �����
6WURRS� LQWHUIHUHQFH� HIIHFW�  � ��� PV��� 1R� LQWHUDFWLRQ� ZDV
REVHUYHG�EHWZHHQ�6WURRS�&RQGLWLRQ�DQG�6XJJHVWLRQ�RU�*URXS
�DOO� )� YDOXHV� �� ���� 6WURRS� FRQJUXHQF\� VXEWUDFWLRQV� �7DEOH� ��
ZHUH� QRW� LQIOXHQFHG� E\� 6XJJHVWLRQ�� *URXS�� RU� WKH� LQWHUDFWLRQ
EHWZHHQ�*URXS�DQG�6XJJHVWLRQ��DOO�)�YDOXHV������
,Q� VXP�� 57� ODWHQFLHV� GLVSOD\HG� D� FODVVLFDO� 6WURRS� SDWWHUQ�

ZLWKRXW� DQ\� LQIOXHQFH� RI� WKH� SODFHER�VXJJHVWLRQ� �QHJDWLYH� RU
SRVLWLYH��

&RHIILFLHQW�RI�9DULDWLRQ�RI�57
$� UHSHDWHG�PHDVXUHV�$129$� FRQGXFWHG� RQ� FRHIILFLHQWV� RI

YDULDWLRQ� RI� 57� GLVFORVHG� D� PDLQ� HIIHFW� RI� 6WURRS� &RQGLWLRQ
�)�������� ��������S����������6XJJHVWLRQ��)�������� �������S� ��
������ DQG� D� VLJQLILFDQW� LQWHUDFWLRQ� EHWZHHQ� 6XJJHVWLRQ� DQG
*URXS��)�������� �������S� �������
)RU� 6WURRS�&RQGLWLRQ�� 7XNH\¶V� SRVW�KRF� WHVWV� LQGLFDWHG� WKDW

LQFRQJUXHQW�WULDOV�������ZHUH�PRUH�YDULDEOH�WKDQ�QHXWUDO��������S
�� ������ DQG� FRQJUXHQW� WULDOV� ������� S� �� ������� ZKLFK� ZHUH
LGHQWLFDO��S� ������
3RVW�KRF� WHVWV� ZHUH� DOVR� FRPSXWHG� IRU� WKH� LQWHUDFWLRQ

EHWZHHQ� 6XJJHVWLRQ� DQG� *URXS�� ,Q� WKH� QHJDWLYH� JURXS�
SDUWLFLSDQWV¶� LQWUD�LQGLYLGXDO� YDULDELOLW\� LQFUHDVHG� XQGHU
VXJJHVWLRQ��������FRPSDUHG�WR�EDVHOLQH��������S� ��������ZKLOH
QR� GLIIHUHQFH� ZDV� REVHUYHG� LQ� WKH� SRVLWLYH� JURXS� EHWZHHQ
VXJJHVWLRQ�DQG�EDVHOLQH�FRQGLWLRQV��S� ��������)LJXUH��&��
7R� VXPPDUL]H�� SDUWLFLSDQW¶V� LQWUD�LQGLYLGXDO� YDULDELOLW\

GLVSOD\HG�D�FODVVLFDO�6WURRS�SDWWHUQ��9DULDELOLW\�ZDV�LQIOXHQFHG
E\� SODFHER�VXJJHVWLRQ� ZLWK� SDUWLFLSDQWV� EHLQJ� PRUH� YDULDEOH
ZKHQ�WROG�WKDW�WKH�((*�ZRXOG�GHFUHDVH�WKHLU�FRORU�SHUFHSWLRQ�
2Q� WKH� RSSRVLWH�� YDULDELOLW\� ZDV� QRW� PRGXODWHG� ZKHQ
SDUWLFLSDQWV�ZHUH� WROG� WKDW� WKH�((*�ZRXOG� LQFUHDVH� WKHLU�FRORU
SHUFHSWLRQ�

$FFXUDF\��SHUFHQWDJH�RI�FRUUHFW�UHVSRQVHV�
&RQFHUQLQJ� SHUFHQWDJHV� RI� FRUUHFW� UHVSRQVHV�� D� UHSHDWHG

PHDVXUHV� $129$� FRQGXFWHG� RQ� WUDQVIRUPHG� GDWD� �DUFVLQH�
GLVFORVHG�D�PDLQ�HIIHFW�RI�6WURRS�&RQGLWLRQ��)�������� ��������S
�� ������� D� VLJQLILFDQW� LQWHUDFWLRQ� EHWZHHQ� 6XJJHVWLRQ� DQG
*URXS� �)���� ����  � ����� S�  � ������� DQG� EHWZHHQ� 6WURRS
&RQGLWLRQ�� 6XJJHVWLRQ� DQG� *URXS�� )���� ����  � ������ S�  � ����
�)LJXUH��$�DQG�)LJXUH��%��
7XNH\¶V� SRVW�KRF� WHVWV� IRU� 6WURRS� &RQGLWLRQ� LQGLFDWHG� WKDW

DFFXUDF\� ZDV� ORZHU� IRU� LQFRQJUXHQW� �������� WKDQ� IRU� QHXWUDO
�������� S� �� ������ 6WURRS� LQWHUIHUHQFH� HIIHFW�  � ������� DQG
FRQJUXHQW��������S��� ������JOREDO�6WURRS�HIIHFW� ��������WULDOV�
ZKLFK�ZHUH�LGHQWLFDO��S� �������
6WURRS� FRQJUXHQF\� VXEWUDFWLRQV� ZHUH� FRPSXWHG� WR

GHFRPSRVH� WKH� LQWHUDFWLRQ� EHWZHHQ� 6WURRS� &RQGLWLRQ�
6XJJHVWLRQ�DQG�*URXS�
$QDO\VHV� RI� WKH� 6WURRS� LQWHUIHUHQFH� HIIHFW� LQGLFDWHG� D

PDUJLQDO�PDLQ�HIIHFW�RI�*URXS��)�������� ��������S� �������DQG
D� VLJQLILFDQW� LQWHUDFWLRQ� EHWZHHQ� *URXS� DQG� 6XJJHVWLRQ� �)�  
������ S�  � ������� 7KLV� LQWHUDFWLRQ� UHYHDOHG� D� GHFUHDVHG
LQWHUIHUHQFH� ��������� LQ� WKH� SRVLWLYH� JURXS� XQGHU� VXJJHVWLRQ
FRPSDUHG� WR� EDVHOLQH� �W�����  � ������� S�  � ������� ,QYHUVHO\�
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LQWHUIHUHQFH� LQFUHDVHG� �������� LQ� WKH� QHJDWLYH� JURXS� XQGHU
VXJJHVWLRQ�FRPSDUHG�WR�EDVHOLQH��W����� ����S� �������
6WURRS� IDFLOLWDWLRQ� HIIHFW� ZDV� LQIOXHQFHG� E\� WKH� LQWHUDFWLRQ

EHWZHHQ� *URXS� DQG� 6XJJHVWLRQ�� )���� ����  � ������ S�  � �����
3ODQQHG� FRPSDULVRQV� LQGLFDWHG� WKDW�� 6WURRS� IDFLOLWDWLRQ� HIIHFW
ZDV� ORZHU� XQGHU� QHJDWLYH� VXJJHVWLRQ� ������� FRPSDUHG� WR
EDVHOLQH� �������� LQ� WKH�QHJDWLYH�JURXS� �)�������� �������S� � �
������ZKHUHDV�QR�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�FRQGLWLRQV
LQ�WKH�SRVLWLYH�JURXS��)������
7KH�JOREDO�6WURRS�HIIHFW�ZDV�QRW� LQIOXHQFHG�E\�6XJJHVWLRQ�

RU�*URXS��RU�E\�WKH�LQWHUDFWLRQ�EHWZHHQ�*URXS�DQG�6XJJHVWLRQ
�7DEOH����
7R� VXPPDUL]H�� SDUWLFLSDQWV� H[KLELWHG� OHVV� LQWHUIHUHQFH� IURP

ZULWWHQ�FRORU�ZRUGV�ZKHQ�WKH�((*�ZDV�WKRXJKW�WR�EH�DFWLYH�DQG
GHVFULEHG�DV�HQKDQFLQJ�SDUWLFLSDQWV¶�DELOLW\� WR�SHUFHLYH�FRORUV�
2Q� WKH�RSSRVLWH��SDUWLFLSDQWV�VKRZHG�PRUH� LQWHUIHUHQFH�ZKHQ
WKH�((*�ZDV�WKRXJKW�WR�EH�DFWLYH�DQG�GHVFULEHG�DV�GHFUHDVLQJ
FRORU� SHUFHSWLRQ�� )XUWKHU�� WKH� IDFLOLWDWLRQ� IURP� FRQJUXHQW� FRORU
ZRUGV�ZDV� GHFUHDVHG� XQGHU� QHJDWLYH� SODFHER�VXJJHVWLRQ� EXW
ZDV�QRW�PRGLILHG�E\�SRVLWLYH�SODFHER�VXJJHVWLRQ�

'LVFXVVLRQ�RI�([SHULPHQW��
$�PRGXODWLRQ� RI� FRQIOLFW� UHVROXWLRQ� LQ� WKH� 6WURRS� 7DVN� ZDV

REVHUYHG� RQ� DFFXUDF\� EXW� QRW� RQ� SDUWLFLSDQWV¶� 57� ODWHQFLHV�
7KH� SRVLWLYH� JURXS� VKRZHG� GHFUHDVHG� LQWHUIHUHQFH� FRPSDUHG
WR� EDVHOLQH�� ZKLOH� WKH� QHJDWLYH� JURXS� VKRZHG� LQFUHDVHG
LQWHUIHUHQFH�� 6WURRS� IDFLOLWDWLRQ� HIIHFW� ZDV� DOVR� PRGXODWHG� E\
SODFHER�VXJJHVWLRQ�� VKRZLQJ� GHFUHDVHG� IDFLOLWDWLRQ� LQ� WKH
QHJDWLYH� JURXS� RQO\�� ,Q� DGGLWLRQ�� SDUWLFLSDQWV¶� LQWUD�LQGLYLGXDO
YDULDELOLW\�RI�57� LQFUHDVHG�XQGHU�SODFHER�VXJJHVWLRQ��DJDLQ� LQ
WKH�QHJDWLYH�JURXS�RQO\�
7KXV�� RXU� UHVXOWV� LQGLFDWH� WKDW� FRJQLWLYH� FRQIOLFW� UHVROXWLRQ

FDQ� EH� PRGLILHG� DV� D� IXQFWLRQ� RI� H[SHFWDQFLHV� UHODWHG� WR
SDUWLFLSDQWV¶�EHOLHI�WRZDUGV�D�JLYHQ�SKHQRPHQRQ�
1HYHUWKHOHVV�� LW� FDQ� DOVR� EH� DUJXHG� WKDW� UHVXOWV� RI

([SHULPHQW���FDQ�EH�DWWULEXWHG� WR�SDUWLFLSDQWV¶�FRPPLWPHQW� WR
SOHDVH�WKH�H[SHULPHQWHU��VLPLODU�WR�GHPDQG�FKDUDFWHULVWLFV�>��@�
,QGHHG��JLYHQ�WKH�IDFW�WKDW�RXU�SODFHER�VXJJHVWLRQ�SURYLGHG�WKH
H[SHFWHG� EHKDYLRU� �³7KLV�ZLOO� HIIHFWLYHO\� UHGXFH� �YV�� LQFUHDVH�
WKH� QXPEHU� RI� HUURUV� PDGH� GXULQJ� WKH� WDVN´��� WKH� SUHVHQW
UHVXOWV� FRXOG� KDYH� EHHQ� LQIOXHQFHG� E\� FRPSOLDQFH� ZLWK� WKH
LQVWUXFWLRQV�� 7KH� FRQFHSW� RI� GHPDQG� FKDUDFWHULVWLFV� VXJJHVWV
WKDW� SDUWLFLSDQWV� LQ� H[SHULPHQWDO� VHWWLQJV� FRQWLQXRXVO\� DQG
FRQVFLRXVO\� DWWHPSW� WR� UHFRQVWUXFW� WKH� H[SHULPHQWHU¶V
K\SRWKHVHV� EDVHG� RQ� DYDLODEOH� FXHV� DQG� RQ� WKHLU
XQGHUVWDQGLQJ�RI�KRZ�SDUWLFLSDQWV�DUH�H[SHFWHG�WR�EHKDYH�>��@�
'HPDQG� FKDUDFWHULVWLFV� VWDWHV� WKDW� FXHV� ZKLFK� JRYHUQ
SDUWLFLSDQWV¶� SHUFHSWLRQ� LQFOXGH� ERWK� LPSOLFLW� DQG� H[SOLFLW
LQIRUPDWLRQ� VXFK� DV� LQVWUXFWLRQV�� VXEWOH� FXHV� SURYLGHG� E\� WKH
H[SHULPHQWHU�� WKH� H[SHULPHQWDO� SURFHGXUH� DQG� WKH
H[SHULPHQWHU� KLPVHOI� >��@�� 1RWLFHDEO\�� DOWKRXJK� WKH� XVH� RI
H[SOLFLW� LQVWUXFWLRQV�PD\� UHSUHVHQW� FOHDU� LQIRUPDWLRQ� UHJDUGLQJ
WKH�SDUWLFLSDQW�H[SHFWHG�EHKDYLRU�DQG�WKH�VWXG\�K\SRWKHVLV��DV
LQ� RXU� H[SHULPHQW��� WKH� ³GHPDQG� FKDUDFWHULVWLFV´� K\SRWKHVLV
FRQVLGHUV� WKDW�PRUH� FRYHUW� RU� VXEWOHU� FXHV� �DV� XVHG� LQ� XVXDO
K\SQRWLF�VXJJHVWLRQ� VLWXDWLRQV�� PD\� QHYHUWKHOHVV� EH� PRUH
SRZHUIXO�WKDQ�RYHUW�LQVWUXFWLRQV�>��@�

,Q�DQ�DWWHPSW�WR�VHSDUDWH�WKH�LPSDFW�RI�H[SHFWDQFLHV�FUHDWHG
E\� SODFHER�VXJJHVWLRQ� IURP� WKH� LQIOXHQFH� RI� GHPDQG
FKDUDFWHULVWLFV�>��@�DQG�RI�FRPSOLDQFH�ZLWK�WKH�LQVWUXFWLRQV��ZH
DSSOLHG� WKH� SURFHGXUH� XVHG� E\� ,DQL� HW� DO�� >��@�� DVNLQJ
SDUWLFLSDQWV� WR� LPDJLQH� WKH� H[SHFWHG� EHKDYLRU�� ,Q� FRQWUDVW� WR
SODFHER�VXJJHVWLRQ�� DVNLQJ� SDUWLFLSDQWV� WR� LPDJLQH� DQ
H[SHFWHG� EHKDYLRU� GRHV� QRW� LQYROYH� EHOLHYLQJ� LQ� WKH
SKHQRPHQRQ�� +HUH�� WKH� GLUHFW� LPDJLQDWLYH� VXJJHVWLRQ� DERXW
WKH� H[SHFWHG� EHKDYLRU� LV� WKXV� VLPLODU� WR� µUROH�SOD\LQJ
SDUWLFLSDQWV¶� >��@� WU\LQJ� WR� VLPXODWH� WKH� H[SHFWHG� EHKDYLRU
GHVFULEHG�LQ�WKH�SODFHER�VXJJHVWLRQ�RI�([SHULPHQW���>��@�

([SHULPHQW��

([SHULPHQW���LQYHVWLJDWHG�ZKHWKHU�WKH�UHVXOWV�RI�([SHULPHQW
��ZHUH� D�PHUH� SURGXFW� RI� FRPSOLDQFH�ZLWK� WKH� LQVWUXFWLRQV� RU
UHVXOWHG� LQVWHDG� IURP� UHVSRQVH� H[SHFWDQF\� �L�H�� SODFHER�
VXJJHVWLRQ��� ,I� WKH� IRUPHU� LV� WUXH�� WKHQ� JLYLQJ� WKH� VDPH
LQVWUXFWLRQV� FRQFHUQLQJ� WKH� H[SHFWHG� EHKDYLRU� WR� SDUWLFLSDQWV
�L�H��DVNLQJ�SDUWLFLSDQWV�WR�GHOLEHUDWHO\�DQG�FRQVFLRXVO\�LPDJLQH
WKDW� WKHLU�FDSDFLW\� WR�SHUFHLYH�FRORUV� LV�HQKDQFHG�RU� LPSDLUHG�
ZLWKRXW� EHOLHI� LQGXFWLRQ� VKRXOG� \LHOG� WKH� VDPH� UHVXOWV� DV
REVHUYHG�LQ�([SHULPHQW����)RU�WKH�VDNH�RI�FRQFLVHQHVV��ZH�FDOO
WKH� GHOLEHUDWH� DWWHPSW� WR� LPDJLQH� D� SKHQRPHQRQ� LPDJLQDWLYH
VXJJHVWLRQ�

0HWKRGV
$V� LQ�([SHULPHQW� ���ZULWWHQ� LQIRUPHG�FRQVHQW�ZDV�REWDLQHG

IURP�DOO�SDUWLFLSDQWV�SUHYLRXV�WR�WKH�VWXG\�

3DUWLFLSDQWV
7ZR�JURXSV� RI� IRXUWHHQ� SDUWLFLSDQWV� HDFK��PDWFKHG� IRU� DJH

�PHDQ�DJH� ����\���6'� �������W����� ��������S �������JHQGHU���
PDOHV�LQ�WKH�SRVLWLYH�JURXS�DQG���PDOHV�LQ�WKH�QHJDWLYH�JURXS�
Ȥ����� 1�  � ����  � ����� S�  � ������ DQG� XQVFUHHQHG� IRU� K\SQRWLF
VXJJHVWLELOLW\� ZHUH� UHFUXLWHG� WKURXJK� SRVWHUV� DQG� DJUHHG� WR
SDUWLFLSDWH� LQ� H[FKDQJH� IRU� FRXUVH� FUHGLWV�� 3DUWLFLSDQWV� ZHUH
WROG� WKDW� WKH� SXUSRVH�RI� WKH� VWXG\�ZDV� WR� VWXG\� WKH� LPSDFW� RI
LPDJLQDWLRQ� WR�PRGXODWH� SDUWLFLSDQWV¶� YLVXDO� DELOLW\� WR� SHUFHLYH
FRORUV��,QFOXVLRQ�FULWHULD�ZHUH�VLPLODU�WR�WKRVH�LQ�([SHULPHQW���
7KH� RULJLQDO� VDPSOH� FRPSULVHG� ��� SDUWLFLSDQWV� EXW� WKUHH
SDUWLFLSDQWV� ZHUH� GLVFDUGHG� DIWHU� QRW� UHVSHFWLQJ� LQFOXVLRQ
FULWHULD�

0DWHULDOV
7KH� VDPH� PDWHULDOV� DV� LQ� ([SHULPHQW� �� ZHUH� XVHG�

6SHFLILFDOO\�� SDUWLFLSDQWV� ZHUH� WHVWHG� LQ� WKH� VDPH� URRP� �WKH
VKDP� ODERUDWRU\��� E\� WKH� VDPH� H[SHULPHQWHU�� DQG� ZLWK� WKH
VDPH�PDWHULDO�DV�LQ�([SHULPHQW����EXW�ZLWKRXW�WKH�VKDP�((*�

'HVLJQ�DQG�3URFHGXUH
7KH� H[SHULPHQWDO� GHVLJQ� IROORZHG� WKH� VDPH�PL[HG� IDFWRULDO

PRGHO�DV�LQ�([SHULPHQW���ZLWK�*URXS��SRVLWLYH�YV��QHJDWLYH��DV
EHWZHHQ�VXEMHFW� IDFWRU�� 6WURRS� &RQGLWLRQ� �FRQJUXHQW�
LQFRQJUXHQW�� QHXWUDO�� DQG� ,PDJLQDWLYH� VXJJHVWLRQ� �LPDJLQDWLYH
VXJJHVWLRQ� YV�� EDVHOLQH�� DV� ZLWKLQ�VXEMHFW� IDFWRUV�� 1R
LQVWUXFWLRQ� UHJDUGLQJ� WKH� XVH� RI� LPDJLQDWLYH� VXJJHVWLRQ� ZDV

3ODFHER�6XJJHVWLRQ�0RGXODWHV�WKH�6WURRS�(IIHFW
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PDGH�GXULQJ�WKH�SRVLWLYH�RU�QHJDWLYH�EDVHOLQH�FRQGLWLRQV��2UGHU
RI� WKH� ,PDJLQDWLYH� VXJJHVWLRQ� IDFWRU� ZDV� FRXQWHUEDODQFHG
DFURVV�SDUWLFLSDQWV�

,PDJLQDWLYH�VXJJHVWLRQ�LQVWUXFWLRQV
,Q�([SHULPHQW����ZH�DSSOLHG�WKH�SURFHGXUH�RI�,DQL�HW�DO��>��@�

3DUWLFLSDQWV�ZHUH�H[SOLFLWO\�DVNHG� WR� WU\� WR� LPDJLQH� WKHLU�DELOLW\
WR� SHUFHLYH� FRORUV� DV� EHLQJ� HQKDQFHG� �SRVLWLYH� JURXS�� RU
LPSDLUHG� �QHJDWLYH� JURXS��� 7KH� PDLQ� VHQWHQFHV� DQG
LQVWUXFWLRQV� �GLUHFW� VXJJHVWLRQ�� ZHUH� WKH� VDPH� DV� LQ
([SHULPHQW� ��� +RZHYHU�� ZULWWHQ� RU� YHUEDO� LQIRUPDWLRQ
FRQFHUQLQJ� D� SODFHER� FDSDEOH� RI�PRGXODWLQJ� FRORU� SHUFHSWLRQ
ZDV� QRW� JLYHQ� WR� SDUWLFLSDQWV�� 7KH� IROORZLQJ� LQVWUXFWLRQ� ZDV
YHUEDOO\� SUHVHQWHG� WR� ERWK� SRVLWLYH� DQG� QHJDWLYH� JURXSV�
UHVSHFWLYHO\��WUDQVODWHG�DSSUR[LPDWHO\�KHUH�IURP�)UHQFK��
³,Q� WKLV� H[SHULPHQW� \RX�ZLOO� SHUIRUP�D� FRPSXWHUL]HG� WDVN� LQ

ZKLFK�\RX�ZLOO�EH�DVNHG�WR�GLVFULPLQDWH�FRORUV��<RXU�VSHHG�DQG
SHUIRUPDQFH�ZLOO�EH�PHDVXUHG�
7R� KHOS� \RX� IRFXV� \RXU� DWWHQWLRQ�� ZH� DVN� \RX� WR� WU\� WR

LPDJLQH� WKDW� \RXU� DELOLW\� WR� SHUFHLYH� FRORUV� LV� LPSURYHG� �YV�
GHWHULRUDWHG�� DQG� WKDW� WKH� FRORU� GLIIHUHQFHV� DUH� KLJKO\
SHUFHSWLEOH� �YV��EDUHO\�SHUFHSWLEOH��� ,PDJLQH�WKDW�\RX�KDYH�WKH
FDSDFLW\�WR� LPSURYH��YV��GHWHULRUDWH��\RXU�VSHHG�DQG�UHVSRQVH
DFFXUDF\�LQ�WDVNV�LQYROYLQJ�FRORU�YLVLELOLW\��,PDJLQH�WKDW�\RX�ZLOO
EHWWHU� GLVFULPLQDWH� �YV�� EH� ZRUVH� DW� GLVFULPLQDWLQJ�� WKH
GLVSOD\HG� VWLPXOL�� DQG� WKDW� \RXU� DWWHQWLRQDO� FDSDFLW\� ZLOO� EH
LPSURYHG� �YV�� LPSDLUHG��� ,PDJLQH� WKDW� \RX� ZLOO� EH� DEOH� WR
UHVSRQG�TXLFNO\� �YV��VORZO\��DQG�ZLWK�JUHDW�SUHFLVLRQ� �YV�� OHVV
SUHFLVHO\��� ,PDJLQH� WKDW� WKLV� ZLOO� HIIHFWLYHO\� UHGXFH� �YV�
LQFUHDVH�� WKH�QXPEHU�RI�HUURUV�PDGH�GXULQJ� WKH� WDVN��1RZ�WU\
WR�LPDJLQH�LW�DQG�ZH�ZLOO�EHJLQ�WKH�WDVN´
,Q� WKH� SRVLWLYH� RU� QHJDWLYH� EDVHOLQH� FRQGLWLRQ�� SDUWLFLSDQWV

ZHUH�VLPSO\�DVNHG�WR�QDPH�WKH�LQN�FRORU�LQ�ZKLFK�WKH�ZRUG�ZDV
ZULWWHQ�DV�TXLFNO\�DQG�DV�DFFXUDWHO\�DV�SRVVLEOH��DWWHPSWLQJ�QRW
WR� UHDG� WKH� FRORU� ZRUGV� �L�H��� XVXDO� 6WURRS� 7DVN� LQVWUXFWLRQV��
3DUWLFLSDQWV�KDG�D����PLQXWHV�EUHDN�EHWZHHQ�FRQGLWLRQV��$IWHU
WKH�H[SHULPHQW��D�GHEULHILQJ�ZDV�KHOG�LQGLYLGXDOO\�

5HVXOWV

'DWD�$QDO\VLV
7KH� VDPH� DQDO\VHV� ZHUH� SHUIRUPHG� DV� IRU� ([SHULPHQW� ��

&RQFHUQLQJ�RXWOLHUV��������RI�WKH�GDWD�ZHUH�GLVFDUGHG�

5HDFWLRQ�7LPHV
$� UHSHDWHG�PHDVXUHV�$129$�FRQGXFWHG�RQ� UHDFWLRQ� WLPHV

�57�� LQ� WKH� 6WURRS� 7DVN� GLVFORVHG� D� PDLQ� HIIHFW� RI� 6WURRS
&RQGLWLRQ� �)���� ����  � �������� S� �� ������� *URXS� �)���� ����  
�������S���������DQG�,PDJLQDWLYH�VXJJHVWLRQ��)�������� �������
S� �������
7KH� LQWHUDFWLRQ� EHWZHHQ� ,PDJLQDWLYH� VXJJHVWLRQ� DQG�*URXS

�)�������� ��������S��� ������ZDV�VLJQLILFDQW��7XNH\¶V�SRVW�KRF
WHVWV� UHYHDOHG� QR� GLIIHUHQFH� EHWZHHQ� ,PDJLQDWLYH� VXJJHVWLRQ
�����PV��DQG�EDVHOLQH� �����PV��S�!� ���� LQ� WKH�SRVLWLYH�JURXS�
EXW� SDUWLFLSDQWV� LQ� WKH� QHJDWLYH� JURXS� ZHUH� VORZHU� XQGHU
LPDJLQDWLYH� VXJJHVWLRQ� ������PV�� FRPSDUHG� WR� EDVHOLQH� ����
PV��S����������)LJXUH��(��

7KH� LQWHUDFWLRQ� EHWZHHQ� 6WURRS� &RQGLWLRQ� DQG� ,PDJLQDWLYH
VXJJHVWLRQ� �)���� ����  � ������ S�  � ������ ZDV� DOVR� VLJQLILFDQW
�)LJXUH� �'���&RQJUXHQF\� VXEWUDFWLRQV� �7DEOH� ��� UHYHDOHG� WKDW
ERWK� WKH�6WURRS� IDFLOLWDWLRQ� HIIHFW� DQG� WKH� JOREDO�6WURRS� HIIHFW
ZHUH� PRUH� SURQRXQFHG� XQGHU� LPDJLQDWLYH� VXJJHVWLRQ
FRPSDUHG�WR�EDVHOLQH��6WURRS�IDFLOLWDWLRQ�HIIHFW� ����PV�YV����
PV��)�������� �������S� ������JOREDO�6WURRS�HIIHFW� �����PV�YV�
���� PV�� )���� ����  � ����� S�  � ������� 7KHUH� ZDV� QR� VLJQLILFDQW
GLIIHUHQFH�LQ�WKH�6WURRS�LQWHUIHUHQFH�HIIHFW�EHWZHHQ�,PDJLQDWLYH
VXJJHVWLRQ�DQG�EDVHOLQH��)�������� �������S�!�����
)LQDOO\��WKH�LQWHUDFWLRQ�EHWZHHQ�6WURRS�&RQGLWLRQ�DQG�*URXS

�)���� ����  � ������ S�  ������ DOVR� UHDFKHG� VLJQLILFDQFH�� 6WURRS
FRQJUXHQF\� VXEWUDFWLRQV� �7DEOH� ��� UHYHDOHG� WKDW� WKH� JOREDO
6WURRS� HIIHFW� ZDV� VWURQJHU� LQ� WKH� QHJDWLYH� JURXS� ����� PV�
FRPSDUHG�WR�WKH�SRVLWLYH�JURXS������PV��)�������� �������S� ��
������DV�ZDV� WKH�6WURRS� LQWHUIHUHQFH�HIIHFW� �QHJDWLYH�JURXS� 
��� PV�� SRVLWLYH� JURXS�  � ��� PV�� )���� ����  � ������ S�  � ������
7KHUH� ZDV� QR� GLIIHUHQFH� IRU� WKH� 6WURRS� IDFLOLWDWLRQ� HIIHFW
EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH�JURXSV��)�������� �������S�!�����
,PSRUWDQWO\��QR�VLJQLILFDQW�LQWHUDFWLRQ�ZDV�REVHUYHG�EHWZHHQ

6WURRS�&RQGLWLRQ��,PDJLQDWLYH�VXJJHVWLRQ�DQG�*URXS��)������
7R�VXPPDUL]H��SDUWLFLSDQWV¶�UHVSRQVH�ODWHQFLHV�ZHUH�VORZHG

E\�WKH�UHTXHVW�WR�LPDJLQH�D�GHFUHDVHG�FRORU�SHUFHSWLRQ�EXW�QR
VSHHGXS�ZDV�SURGXFHG�E\�WKH�RSSRVLWH�GHPDQG��7KLV�VORZLQJ
ZDV� QRW� LQIOXHQFHG� E\� 6WURRS� LQWHUIHUHQFH� RU� IDFLOLWDWLRQ�
,PDJLQDWLYH� VXJJHVWLRQ� �SRVLWLYH� RU� QHJDWLYH�� DOVR� KDG� D
JHQHUDO�IDFLOLWDWLRQ�HIIHFW�EXW�QR�LPSDFW�RQ�LQWHUIHUHQFH�

&RHIILFLHQW�RI�9DULDWLRQ�RI�57
$�UHSHDWHG�PHDVXUHV�$129$�FRQGXFWHG�RQ�WKH�FRHIILFLHQWV

RI� YDULDWLRQ�RI�5HDFWLRQ�7LPHV� �57�� UHYHDOHG�D�PDLQ�HIIHFW� RI
,PDJLQDWLYH�VXJJHVWLRQ��)�������� �������S� ��������*URXS��)���
���� �������S� ������DQG�6WURRS�&RQGLWLRQ��)�������� ��������S
�� ������� 7XNH\¶V� SRVW�KRF� WHVWV� LQGLFDWHG� D� FODVVLFDO� 6WURRS
SDWWHUQ� ZLWK� FRQJUXHQW� WULDOV� ������� WKDW� ZHUH� PRUH� YDULDEOH
WKDQ�QHXWUDO��������S� ��������DQG�LQFRQJUXHQW�WULDOV��������S� ��
�����,QFRQJUXHQW�WULDOV�ZHUH�PRUH�YDULDEOH�WKDQ�QHXWUDO�WULDOV��S
��������
$� VLJQLILFDQW� LQWHUDFWLRQ�ZDV� REVHUYHG� EHWZHHQ� ,PDJLQDWLYH

VXJJHVWLRQ� DQG� *URXS� �)�������  � ������� S� �������� EHWZHHQ
6WURRS�&RQGLWLRQ�DQG�,PDJLQDWLYH�VXJJHVWLRQ��)�������� ������
S�  ������� DQG� EHWZHHQ� 6WURRS� &RQGLWLRQ�� ,PDJLQDWLYH
VXJJHVWLRQ�DQG�*URXS��)������� �������S� ��������7XNH\¶V�SRVW�
KRFV� UHYHDOHG� QR� GLIIHUHQFH� LQ� LQWUD�LQGLYLGXDO� YDULDELOLW\
EHWZHHQ� ,PDJLQDWLYH� VXJJHVWLRQ� DQG� EDVHOLQH� IRU� DOO� 6WURRS
FRQGLWLRQV� LQ� WKH� SRVLWLYH� JURXS�� &RQWUDULO\�� LQ� WKH� QHJDWLYH
JURXS�� LQWUD�LQGLYLGXDO� YDULDELOLW\�ZDV�KLJKHU�XQGHU� LPDJLQDWLYH
VXJJHVWLRQ�FRPSDUHG�WR�EDVHOLQH�IRU�FRQJUXHQW�WULDOV�������YV���
�����S����������LQFRQJUXHQW�WULDOV�������YV��������S� �������DQG
QHXWUDO� WULDOV� ������ YV�� ������ S� �� ������� 3ODQQHG� FRPSDULVRQV
LQGLFDWHG�WKDW�WKH�LQFUHDVHG�LQWHUIHUHQFH�LQ�WKH�QHJDWLYH�JURXS
XQGHU�LPDJLQDWLYH�VXJJHVWLRQ��FRPSDUHG�WR�WKH�SRVLWLYH�JURXS�
ZDV�KLJKHU�IRU�FRQJUXHQW�WULDOV�WKDQ�IRU� LQFRQJUXHQW�WULDOV��)���
���  � ������ S�  � ������� 1R� GLIIHUHQFH� ZDV� SUHVHQW� EHWZHHQ
QHXWUDO�DQG�FRQJUXHQW��RU�LQFRQJUXHQW�WULDOV��DOO�S�YDOXHV�!�����
�)LJXUH��&��
,Q� VXP�� LQWUD�LQGLYLGXDO� YDULDELOLW\� ZDV� KLJKHU� LQ� DOO� 6WURRS

FRQGLWLRQV� ZKHQ� SDUWLFLSDQWV� ZHUH� UHTXHVWHG� WR� LPDJLQH� D
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GLPLQLVKHG� FRORU� SHUFHSWLRQ�� )XUWKHUPRUH�� WKH� LQFUHDVH� LQ
YDULDELOLW\�ZDV�JUHDWHU�IRU�FRQJUXHQW�WULDOV�WKDQ�IRU� LQFRQJUXHQW
WULDOV�� 7KH� UHTXHVW� WR� LPDJLQH� DQ� HQKDQFHPHQW� LQ� FRORU
SHUFHSWLRQ�KDG�QR�LPSDFW�RQ�LQWUD�LQGLYLGXDO�YDULDELOLW\�

$FFXUDF\��SURSRUWLRQ�RI�FRUUHFW�UHVSRQVHV�
$� UHSHDWHG� PHDVXUHV� $129$� FRQGXFWHG� RQ� DFFXUDF\

UHYHDOHG�D�PDLQ�HIIHFW�RI�6WURRS�&RQGLWLRQ��)�������� ��������S
�� �������� 7XNH\¶V� SRVW�KRF� WHVWV� UHYHDOHG� WKDW� SDUWLFLSDQWV

PDGH� OHVV�FRUUHFW� UHVSRQVHV� IRU� LQFRQJUXHQW� �������� WKDQ� IRU
QHXWUDO� �������� S� �� ������ 6WURRS� LQWHUIHUHQFH� HIIHFW�  � ������
DQG�FRQJUXHQW���������S���������JOREDO�6WURRS�HIIHFW� �������
WULDOV�� ZKLFK� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� �S�  � ����� 6WURRS
IDFLOLWDWLRQ�HIIHFW� ��������
$�VLJQLILFDQW�LQWHUDFWLRQ�EHWZHHQ�6WURRS�&RQGLWLRQ�DQG�*URXS

�)�������  � ������S�  � ����� ZDV� SUHVHQW� �)LJXUH� �$� DQG� )LJXUH
�%���6WURRS�FRQJUXHQF\�VXEWUDFWLRQV�UHYHDOHG�QR�GLIIHUHQFH� LQ
DFFXUDF\� IRU� WKH� 6WURRS� LQWHUIHUHQFH� HIIHFW� EHWZHHQ� SRVLWLYH
DQG�QHJDWLYH�JURXSV��)�������� �������S� ��������7KH�GLIIHUHQFH

)LJXUH� ��� � 5HVXOWV� RI� ([SHULPHQW� �� IRU� DFFXUDF\�� LQWUD�LQGLYLGXDO� YDULDELOLW\� DQG� UHVSRQVH� ODWHQFLHV�� � $FFXUDF\� �FRUUHFW
UHVSRQVHV� �� &5�� LQ� WKH� WKUHH� 6WURRS� FRQJUXHQF\� VXEWUDFWLRQV� �6)(�� 6,(� DQG� 6(��� XQGHU� ,PDJLQDWLYH� VXJJHVWLRQ� FRPSDUHG� WR
EDVHOLQH� �$�� LQ� WKH�SRVLWLYH�JURXS�DQG� �%�� LQ� WKH�QHJDWLYH�JURXS��7KH�XSSHU�SDUWV�RI� WKH�VWDFNHG�KLVWRJUDP�JUDSKV� UHSUHVHQW� WKH
6WURRS� FRQJUXHQF\� VXEWUDFWLRQV�� �&�� ,QWUD�LQGLYLGXDO� YDULDELOLW\� RI� UHDFWLRQ� WLPHV� LQ� WKH� SRVLWLYH� DQG� QHJDWLYH� JURXSV� XQGHU
,PDJLQDWLYH� VXJJHVWLRQ� FRPSDUHG� WR� EDVHOLQH�� �'�� 5HVSRQVH� ODWHQFLHV� �5HDFWLRQ� WLPHV� ±� 57�� LQ� WKH� WKUHH� 6WURRS� FRQGLWLRQV
�FRQJUXHQW��LQFRQJUXHQW�DQG�QHXWUDO��XQGHU�,PDJLQDWLYH�VXJJHVWLRQ�FRPSDUHG�WR�EDVHOLQH��DQG��(��LQ�WKH�SRVLWLYH�JURXS�DQG�LQ�WKH
QHJDWLYH�JURXS�XQGHU�,PDJLQDWLYH�VXJJHVWLRQ�FRPSDUHG�WR�EDVHOLQH�
1RWH��6)(� �6WURRS�)DFLOLWDWLRQ� HIIHFW��6,(� �6WURRS� ,QWHUIHUHQFH�HIIHFW��6(� �JOREDO�6WURRS�HIIHFW��68**� � VXJJHVWLRQ��%$6� 
%DVHOLQH���LQGLFDWHV�D�VLJQLILFDQW�GLIIHUHQFH��S��������EHWZHHQ�FRQGLWLRQV��(UURU�EDUV�UHIHU�WR�VWDQGDUG�HUURUV�
GRL����������MRXUQDO�SRQH���������J���
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LQ� WKH�6WURRS� IDFLOLWDWLRQ� HIIHFW� EHWZHHQ� SRVLWLYH� DQG� QHJDWLYH
JURXSV�ZDV�PDUJLQDOO\� VLJQLILFDQW� �)���� ����  � ������S�  � ������
7KH� JOREDO� 6WURRS� HIIHFW� ZDV� KLJKHU� IRU� WKH� SRVLWLYH� JURXS
��������FRPSDUHG�WR�WKH�QHJDWLYH�JURXS���������)�������� �����
S� ��������7DEOH����
&RQWUDU\�WR�([SHULPHQW����QR�LQWHUDFWLRQ�ZDV�IRXQG�EHWZHHQ

*URXS�� 6WURRS�&RQGLWLRQ� DQG� ,PDJLQDWLYH� VXJJHVWLRQ� �)� �� ���
7KLV�QXOO�UHVXOW�VXJJHVWV�WKH�DEVHQFH�RI�DQ�RULHQWHG�LPSDFW�RI
LPDJLQDWLYH� VXJJHVWLRQ� �SRVLWLYH� RU� QHJDWLYH� DFFRUGLQJ� WR� WKH
GLUHFWLRQ� RI� WKH� LQVWUXFWLRQ�� RQ� 6WURRS� LQWHUIHUHQFH�� 7KXV�� WKH
HIIHFW� RI� D� SODFHER�VXJJHVWLRQ�� REVHUYHG� LQ� ([SHULPHQW� ��
VHHPV� WR� GLIIHU� IURP� FRPSOLDQFH� ZLWK� WKH� LQVWUXFWLRQV� DQG
LPDJLQDWLYH� VXJJHVWLRQ�� +RZHYHU�� QXOO� UHVXOWV� DUH� GLIILFXOW� WR
LQWHUSUHW�WKURXJK�RUWKRGR[�VWDWLVWLFV��H�J���$129$��DQG�FDQQRW
LQ�DQG�RI�WKHPVHOYHV�EH�XVHG�WR�DVVHUW�WKH�QXOO�K\SRWKHVLV�WKDW
UHTXHVWLQJ� SDUWLFLSDQWV� WR� LPDJLQH� D� PRGXODWLRQ� RI� FRORU
SHUFHSWLRQ�KDV�QR�LPSDFW�RQ�6WURRS�LQWHUIHUHQFH�
7R�RYHUFRPH� WKLV� OLPLWDWLRQ��ZH� IXUWKHU�DQDO\]HG� WKH� UHVXOWV

LQ� ERWK� SRVLWLYH� DQG� QHJDWLYH� JURXSV� XVLQJ� WKH� %D\HV� )DFWRU
�'LHQHV������E�������� >�����@��$�%D\HV�)DFWRU�FRPSDUHV� WZR
WKHRULHV��,Q�WKH�SRVLWLYH�JURXS��LW�FRPSDUHV�WKH�QXOO�K\SRWKHVLV
�+��� WKDW� LPDJLQDWLYH� VXJJHVWLRQ� LV� HTXLYDOHQW� WR� WKH� EDVHOLQH
FRQGLWLRQ� LQ� WHUP�RI�PRGXODWLQJ� WKH�6WURRS� LQWHUIHUHQFH�HIIHFW�
DQG�WKH�DOWHUQDWLYH�K\SRWKHVLV��+���WKDW�LPDJLQDWLYH�VXJJHVWLRQ
VXSSUHVVHV�WKH�6WURRS�LQWHUIHUHQFH�HIIHFW��7KH�%D\HV�)DFWRU�LV
D� QXPEHU� EHWZHHQ� �� DQG� LQILQLW\�� ZKHUH� YDOXHV� JUHDWHU� WKDQ
WKUHH� LQGLFDWH� VWURQJ� HYLGHQFH� IRU� WKH� DOWHUQDWLYH� K\SRWKHVLV
�+����YDOXHV�OHVV�WKDQ�����LQGLFDWH�VWURQJ�HYLGHQFH�IRU�WKH�QXOO
�+����DQG�YDOXHV�EHWZHHQ�����DQG���LQGLFDWH�ODFN�RI�VHQVLWLYLW\
>��@�� $VVHVVLQJ� WKH� VHQVLWLYLW\� RI� WKH� QXOO� UHVXOW� GHSHQGV� RQ
VSHFLI\LQJ�ZKDW�UDQJH�RI�HIIHFW�VL]HV�FRXOG�EH�H[SHFWHG�LI�WKHUH
ZHUH� HIIHFWV� RI� LPDJLQDWLYH� VXJJHVWLRQ� RQ� WKH� 6WURRS
LQWHUIHUHQFH�HIIHFW��,Q�WKLV�FDVH��D�PD[LPDO�HIIHFW�RI�,PDJLQDWLYH
VXJJHVWLRQ� VKRXOG� HOLPLQDWH� WKH� 6WURRS� LQWHUIHUHQFH� HIIHFW
�6WURRS� LQWHUIHUHQFH� HIIHFW� RI� ,PDJLQDWLYH� VXJJHVWLRQ�  � ���

7DEOH����0HDQ� UHDFWLRQ� WLPHV� �57��DQG� FRUUHFW� UHVSRQVHV
�&5�� IRU� 6WURRS� FRQJUXHQF\� VXEWUDFWLRQV� DV� D� IXQFWLRQ� RI
*URXS�DQG�,PDJLQDWLYH�VXJJHVWLRQ�LQ�([SHULPHQW���

� � %DVHOLQH ,PDJLQDWLYH�VXJJHVWLRQ

� � 6)(��1�&� 6,(��,�1� 6(��,�&� 6)(��1�&� 6,(��,�1� 6(��,�&�
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1RWH�� 6WDQGDUG� GHYLDWLRQV� DUH� JLYHQ� LQ� SDUHQWKHVHV�� 3*�  � SRVLWLYH� VXJJHVWLRQ
JURXS��1*� �QHJDWLYH�VXJJHVWLRQ�JURXS��57� �UHDFWLRQ� WLPHV��DUH� LQ�PLOOLVHFRQGV�
&5��FRUUHFW�UHVSRQVHV��DUH�LQ�SHUFHQWDJHV��6)(� �6WURRS�)DFLOLWDWLRQ�HIIHFW��6,(� 
6WURRS� ,QWHUIHUHQFH� HIIHFW�� 6(�  � JOREDO� 6WURRS� HIIHFW�� 1R� GLIIHUHQFH� UHDFKHG
VLJQLILFDQFH�� )RU� FRUUHFW� UHVSRQVHV�� D� QHJDWLYH� YDOXH� LQGLFDWHV� D� VWDQGDUG
FRPSDWLELOLW\�HIIHFW��IDFLOLWDWLRQ�RU�LQWHUIHUHQFH��
GRL����������MRXUQDO�SRQH���������W���

7KXV�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� EDVHOLQH� FRQGLWLRQ� DQG� WKH
,PDJLQDWLYH� VXJJHVWLRQ� FRQGLWLRQ� VKRXOG� EH� HTXDO� WR� WKH
EDVHOLQH� FRQGLWLRQ� �EDVHOLQH� �� ,PDJLQDWLYH� VXJJHVWLRQ�  
EDVHOLQH� ���  � EDVHOLQH��� ,Q� FRQWUDVW�� +�� SRVWXODWHV� WKDW� WKH
HIIHFW� RI� ,PDJLQDWLYH� VXJJHVWLRQ� LV� QXOO� DQG� WKDW� WKH� 6WURRS
LQWHUIHUHQFH�HIIHFW�XQGHU�,PDJLQDWLYH�VXJJHVWLRQ�LV�HTXDO�WR�WKH
6WURRS� LQWHUIHUHQFH�HIIHFW� LQ� WKH�EDVHOLQH�FRQGLWLRQ� �EDVHOLQH� �
,PDJLQDWLYH� VXJJHVWLRQ�  � EDVHOLQH� �EDVHOLQH�  � ����:LWK� WKHVH
DVVXPSWLRQV�LQ�SODFH�DQG�XVLQJ�WKH�'LHQHV¶�ZHE�FDOFXODWRU�>��@
RQ� DUFVLQH� WUDQVIRUPDWLRQV� �DV� LQ� WKH� RUWKRGR[� VWDWLVWLFV��� ZH
WKXV� FRPSXWHG� WKH� VDPSOH� VWDQGDUG� HUURU� �������� DQG� WKH
VDPSOH�PHDQ� ��������� RI� WKH� GLIIHUHQFH�EHWZHHQ� WKH� EDVHOLQH
DQG�WKH�,PDJLQDWLYH�VXJJHVWLRQ�FRQGLWLRQV��YDOXHV�DUH�URXQGHG
WR�WKUHH�GHFLPDOV�LQ�WKH�WH[W���7KH�XSSHU�ERXQG�LV�³�´��LQGLFDWLQJ
QR� GLIIHUHQFH� EHWZHHQ� ,PDJLQDWLYH� VXJJHVWLRQ� DQG� EDVHOLQH
FRQGLWLRQV�� DQG� WKH� ORZHU� ERXQG� LV� WKH� PHDQ� 6WURRS
LQWHUIHUHQFH� HIIHFW� LQ� WKH� EDVHOLQH� FRQGLWLRQ� ���������� 7KH
%D\HV� )DFWRU� ZDV� ����� LQ� WKLV� FDVH�� 2Q� WKLV� EDVLV� �L�H��� DQ
HPSLULFDO�%D\HV�IDFWRU�RI�QHDUO\�������ZH�FDQ�WKXV�FRQFOXGH�WKDW
WKHUH�LV�SRVLWLYH�HYLGHQFH�IRU�WKH�QXOO�K\SRWKHVLV��7KXV��ZH�FDQ
H[FOXGH� FRPSOLDQFH� ZLWK� WKH� LQVWUXFWLRQV� �RU� LPDJLQDWLYH
VXJJHVWLRQ�� DV� LQGXFLQJ� D� SRVLWLYH� HIIHFW� RQ� 6WURRS
LQWHUIHUHQFH�
,Q� WKH� QHJDWLYH� JURXS�� WKH� %D\HV� )DFWRU� FRPSDUHV� WKH� QXOO

K\SRWKHVLV��+���WKDW�LPDJLQDWLYH�VXJJHVWLRQ�LV�HTXLYDOHQW�WR�WKH
EDVHOLQH�FRQGLWLRQ�LQ�WHUP�RI�PRGXODWLQJ�WKH�6WURRS�LQWHUIHUHQFH
HIIHFW�� DQG� WKH� DOWHUQDWLYH� K\SRWKHVLV� �+��� WKDW� 6WURRS
LQWHUIHUHQFH� HIIHFW� LV� LQFUHDVHG� XQGHU� LPDJLQDWLYH� VXJJHVWLRQ
FRPSDUHG�WR�EDVHOLQH��:H�FRPSXWHG�WKH�VDPSOH�VWDQGDUG�HUURU
�������� DQG� WKH� VDPSOH� PHDQ� ��������� RI� WKH� GLIIHUHQFH
EHWZHHQ� WKH� EDVHOLQH� DQG� WKH� ,PDJLQDWLYH� VXJJHVWLRQ
FRQGLWLRQV�� 7KH� ORZHU� ERXQG� LV� WKXV� ³�´�� PHDQLQJ� WKDW� WKH
6WURRS� LQWHUIHUHQFH� HIIHFW� XQGHU� LPDJLQDWLYH� VXJJHVWLRQ� LV
VLPLODU� WKDQ� LQ� WKH�EDVHOLQH�FRQGLWLRQ��)RU� WKH�XSSHU�ERXQG�� WR
NHHS�WKH�VDPH�GLIIHUHQFH�EHWZHHQ�ORZHU�DQG�XSSHU�ERXQG�WKDQ
IRU� WKH�SRVLWLYH�JURXS��ZH� IL[HG�D� YDOXH�HTXDO� WR� WKH�QHJDWLYH
YDOXH� RI� WKH� PHDQ� 6WURRS� LQWHUIHUHQFH� HIIHFW� LQ� WKH� EDVHOLQH
FRQGLWLRQ� ��������� LQGLFDWLQJ� WKDW� WKH�6WURRS� LQWHUIHUHQFH�HIIHFW
LV� WZR� WLPHV� ODUJHU� WKDQ� LQ� WKH� EDVHOLQH� FRQGLWLRQ� �EDVHOLQH� �
VXJJHVWLRQ�  � EDVHOLQH� ��EDVHOLQH�  � �� EDVHOLQH��� :LWK� WKHVH
DVVXPSWLRQV��ZH�REVHUYHG�D�%D\HV�)DFWRU�RI�������$JDLQ��WKLV
LV� SRVLWLYH� HYLGHQFH� IRU� WKH� QXOO� K\SRWKHVLV�� 7KXV�� ZH� FDQ
H[FOXGH� LPDJLQDWLYH� VXJJHVWLRQ� DV� LQGXFLQJ� D� QHJDWLYH� HIIHFW
RQ�6WURRS�LQWHUIHUHQFH�
)LQDOO\�� WR� FRPSDUH� ([SHULPHQWV� �� DQG� �� WKURXJK� WKH

%D\HVLDQ�DSSURDFK��ZH�DOVR�FRQGXFWHG� WKH�VDPH�DQDO\VLV�RQ
WKH� UHVXOWV� RI� ([SHULPHQW� �� �LQ� ERWK� SRVLWLYH� DQG� QHJDWLYH
JURXSV��� +HUH�� WKH� LGHD� ZDV� WR� DVVHVV� WKH� DOWHUQDWLYH
K\SRWKHVLV��+���WKDW�WKH�6WURRS�LQWHUIHUHQFH�HIIHFW�LV�UHGXFHG�LQ
WKH�SRVLWLYH�JURXS�DQG� LQFUHDVHG� LQ� WKH�QHJDWLYH�JURXS�XQGHU
SODFHER�VXJJHVWLRQ�FRPSDUHG� WR�EDVHOLQH��FRKHUHQWO\�ZLWK� WKH
UHVXOWV�REWDLQHG�WKURXJK�RUWKRGR[�VWDWLVWLFV�
,Q� WKH� SRVLWLYH� JURXS�� ZH� FRPSXWHG� WKH� VDPSOH� VWDQGDUG

HUURU� �������� DQG� WKH� VDPSOH�PHDQ� ��������� RI� WKH� GLIIHUHQFH
EHWZHHQ� WKH� EDVHOLQH� DQG� WKH� SODFHER�VXJJHVWLRQ� FRQGLWLRQV�
7KH� XSSHU� ERXQG� LV� ³�´� �LQGLFDWLQJ� QR� GLIIHUHQFH� EHWZHHQ
EDVHOLQH� DQG� SODFHER�VXJJHVWLRQ� FRQGLWLRQV�� DQG� WKH� ORZHU
ERXQG� LV� WKH� PHDQ� 6WURRS� LQWHUIHUHQFH� HIIHFW� XQGHU� WKH
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EDVHOLQH�FRQGLWLRQ�����������7KH�%D\HV�)DFWRU�ZDV�������KLJKHU
WKDQ� ���� LQGLFDWLQJ� VWURQJ� HYLGHQFH� IRU� WKH� LPSDFW� RI� SRVLWLYH
SODFHER�VXJJHVWLRQ� RQ� 6WURRS� LQWHUIHUHQFH�� FRQJUXHQWO\� ZLWK
WKH� UHVXOWV� REWDLQHG� WKURXJK� RUWKRGR[� VWDWLVWLFV�� ZKLFK� ZHUH
DOVR�VLJQLILFDQW��S� �������
,Q� WKH� QHJDWLYH� JURXS�� ZH� FRPSXWHG� WKH� VDPSOH� VWDQGDUG

HUURU� �������� DQG� WKH� VDPSOH� PHDQ� �������� RI� WKH� GLIIHUHQFH
EHWZHHQ� EDVHOLQH� DQG� SODFHER�VXJJHVWLRQ� FRQGLWLRQV�� +HUH�
WKH� XSSHU� ERXQG� LV� ������ �LQGLFDWLQJ� WKDW� WKH� 6WURRS
LQWHUIHUHQFH�HIIHFW�LV�WZR�WLPHV�ODUJHU�LQ�WKH�SODFHER�VXJJHVWLRQ
FRPSDUHG�WR�WKH�EDVHOLQH�FRQGLWLRQ��DQG�WKH�ORZHU�ERXQG�LV�³�´
LQGLFDWLQJ�QR�GLIIHUHQFH�EHWZHHQ�FRQGLWLRQV��7KH�%D\HV� IDFWRU
ZDV� ����� �KLJKHU� WKDQ� ���� LQGLFDWLQJ�� DJDLQ�� HYLGHQFH� WKDW� WKH
QHJDWLYH� SODFHER�VXJJHVWLRQ� LQFUHDVHV� 6WURRS� LQWHUIHUHQFH�
FRQJUXHQWO\�ZLWK�RUWKRGR[�VWDWLVWLFV��S� �������

&RQFOXVLRQV�RI�([SHULPHQW��
,Q� ([SHULPHQW� ��� FRPSOLDQFH� ZLWK� WKH� LQVWUXFWLRQV� ZDV

LQYHVWLJDWHG�DV�D�SRWHQWLDO�FRQIRXQGLQJ�IDFWRU�IRU�WKH�UHVXOWV�RI
([SHULPHQW� ��� :H� DLPHG� WR� GHWHUPLQH� LI� WKH� PRGXODWLRQ� RI
FRQIOLFW�UHVROXWLRQ�LQ�WKH�6WURRS�7DVN�REVHUYHG�LQ�([SHULPHQW��
UHVXOWHG�IURP�SODFHER�VXJJHVWLRQ�RU�ZDV�LQVWHDG�MXVW�D�SURGXFW
RI�GHPDQG�FKDUDFWHULVWLFV�RU�FRPSOLDQFH�ZLWK� WKH� LQVWUXFWLRQV�
3DUWLFLSDQWV� LQ� ([SHULPHQW� �� ZHUH� LQVWUXFWHG� WR� LPDJLQH� WKHLU
FDSDFLW\�WR�SHUFHLYH�FRORUV�DV�EHLQJ�HQKDQFHG��SRVLWLYH�JURXS�
RU� LPSDLUHG� �QHJDWLYH� JURXS��� ,QVWUXFWLRQV� KDG� D� VWURQJ
LQIOXHQFH� RQ� UHDFWLRQ� WLPHV� ZKHQ� SDUWLFLSDQWV� ZHUH� DVNHG� WR
LPDJLQH� WKDW� WKHLU� SHUIRUPDQFH� ZRXOG� EH� ZRUVH�� 3DUWLFLSDQWV
HDVLO\� IROORZHG� WKLV� LQVWUXFWLRQ�� ,QGHHG�� UHVXOWV� GLVFORVHG� D
VWURQJ�GHWULPHQWDO�LPSDFW�RI�LQVWUXFWLRQV�RQ�UHVSRQVH�ODWHQFLHV
DQG� LQWUD�LQGLYLGXDO� YDULDELOLW\�� +RZHYHU�� DFFXUDF\� ZDV� QRW
PRGXODWHG� E\� WKH� LQVWUXFWLRQV�� ,PSRUWDQWO\�� SDUWLFLSDQWV� ZHUH
QRW� DEOH� WR� LPSURYH� WKHLU� SHUIRUPDQFH� RQ� WKH� EDVLV� RI
LPDJLQDWLYH� VXJJHVWLRQ�� 7KLV� FOHDUO\� GLVVRFLDWHV� IURP� WKH
SODFHER�VXJJHVWLRQ� LQ� ([SHULPHQW� �� ZKHUH� ERWK� D� GHFUHDVH
DQG�DQ�LQFUHDVH�LQ�SHUIRUPDQFH�ZDV�REVHUYHG�
,Q�FRQWUDVW�WR�([SHULPHQW����LQWUD�LQGLYLGXDO�57�YDULDELOLW\�ZDV

SDUWLFXODUO\� LQFUHDVHG�E\� LQVWUXFWLRQV� LQ� WKH�QHJDWLYH�JURXS� IRU
FRQJUXHQW�WULDOV��7KLV�UHVXOW�SUREDEO\�LQGLFDWHV�WKDW�SDUWLFLSDQWV
LQ� WKH� QHJDWLYH� JURXS� ZHUH� WU\LQJ� WR� RXWSHUIRUP� DFFRUGLQJ� WR
WKH�LQVWUXFWLRQV��ZKLFK�LV�GLIILFXOW�LQ�FRQJUXHQW�WULDOV�EHFDXVH�RI
WKH�IDFLOLWDWLRQ�HIIHFW�

'LVFXVVLRQ

3UHYLRXV� UHVHDUFK� KDV� KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� ERWK
K\SQRVLV� DQG� VXJJHVWLELOLW\� WR� LQGXFH� H[SHFWDWLRQV� WKDW
PRGXODWHV� FRQIOLFW� UHVROXWLRQ�� HVSHFLDOO\� LQ� WKH� 6WURRS� DQG
)ODQNHU� WDVNV� >�����@��7KH�SUHVHQW�VWXG\� LQYHVWLJDWHG�ZKHWKHU
QRQ�K\SQRWLF�� H[SHFWDWLRQ�EDVHG� PHFKDQLVPV� VXFK� DV
SODFHER�VXJJHVWLRQ�DUH�VXIILFLHQW� WR�HOLFLW� VLPLODU�HIIHFWV� LQ� WKH
JHQHUDO�SRSXODWLRQ� �L�H��� D� UDQGRP�VDPSOH�RI�SDUWLFLSDQWV�ZKR
ZHUHQ¶W� VFUHHQHG� IRU� K\SQRWLF� VXJJHVWLELOLW\��� :H� DOVR
LQYHVWLJDWHG� ZKHWKHU� WKLV� PRGXODWLRQ� LV� OLPLWHG� WR� WKH
VXSSUHVVLRQ� RI� WKH� 6WURRS� LQWHUIHUHQFH� HIIHFW�� DV� SUHYLRXVO\
REVHUYHG��RU�ZKHWKHU� WKH�6WURRS� LQWHUIHUHQFH�HIIHFW�FRXOG�DOVR
EH�LQFUHDVHG�

5HVXOWV�LQGLFDWH�WKDW��FRQJUXHQWO\�ZLWK�SUHYLRXV�VWXGLHV�XVLQJ
D�SRVW�K\SQRWLF�VXJJHVWLRQ�RU�LPDJLQDWLYH�VXJJHVWLRQ�RQO\�>��@�
FRJQLWLYH� FRQIOLFW� FDQ� EH� PRGLILHG� DV� D� IXQFWLRQ� RI
H[SHFWDQFLHV�� 7KH� IDFW� WKDW� RXU� QRQ�K\SQRWLF� VXJJHVWLRQ
�UHLQIRUFHG�E\�D�FRQWH[W�SODFHER��PRGXODWHV�FRQIOLFW� UHVROXWLRQ
GLYHUJHV� IURP� RWKHU� UHVXOWV� >��@� DQG� VXJJHVWV� WKDW� D� VLPSOH
YHUEDO� LQVWUXFWLRQ� WR� LPDJLQH� D� PRGLILFDWLRQ� RI� FRJQLWLYH
SURFHVVHV� LV� LQVXIILFLHQW� WR� LQGXFH� H[SHFWDQFLHV� FDSDEOH� RI
PRGXODWLQJ� FRJQLWLYH� FRQIOLFW�� 3DUWLFLSDQWV¶� EHOLHI� LQ� WKH
SKHQRPHQRQ� WKXV� DSSHDUV� WR� EH� QHFHVVDU\� WR� DFWLYDWH
H[SHFWDQFLHV� WKDW� WKH� SHUFHSW� KDV� FKDQJHG� DQG� WR� FDXVH� D
FRUUHVSRQGLQJ� HIIHFW� RQ� HIIHFWLYH� EHKDYLRU�� 7KLV� REVHUYDWLRQ
KDV�LPSOLFDWLRQV�IRU�IXUWKHU�VWXGLHV�PDQLSXODWLQJ�H[SHFWDWLRQV�LQ
D�QRQ�K\SQRWLF�SURFHGXUH�DQG�KLJKOLJKWV�WKH�QHHG�IRU�ERWK�WKH
FUHGLELOLW\� DQG� WKH� SODXVLELOLW\� RI� WKH� VXJJHVWLRQ�� ZKLFK� KDYH
ERWK�EHHQ� UHSRUWHG�DV�EHLQJ�VSHFLILF�FRQWH[W�GHSHQGHQW� �H�J��
WUHDWPHQW� FKDUDFWHULVWLFV�� KHDOWK�FDUH� VHWWLQJ�� SDWLHQW¶V
FKDUDFWHULVWLFV�� RU� SUDFWLWLRQHU¶V� FKDUDFWHULVWLFV�� >�����@�� DQG
LQIOXHQFHG� E\� SHUVRQDO� SDVW� H[SHULHQFH� DQG� NQRZOHGJH
>��������@��,Q�([SHULPHQW����WKH�DEVHQFH�RI�EHQHILWV�RI�D�GLUHFW
LPDJLQDWLYH� VXJJHVWLRQ� RQ� 6WURRS� LQWHUIHUHQFH� LQ� WKH� SRVLWLYH
JURXS�UHSOLFDWHV�SUHYLRXV�UHVXOWV� >��@�DQG� LV�FRKHUHQW�ZLWK� WKH
SDUWLFXODU� LPSRUWDQFH� RI� EHOLHYLQJ� LQ� WKH� SKHQRPHQRQ� DQG
H[SHFWLQJ�KLV�RFFXUUHQFH��)XUWKHUPRUH��WKH�GLIIHUHQW�SDWWHUQ�RI
SHUIRUPDQFH� LQ� WKH� QHJDWLYH� JURXS�� HVSHFLDOO\� LQ� 57�� ZLWK� DQ
XQGLIIHUHQWLDWHG� QHJDWLYH� LPSDFW� RI� LQVWUXFWLRQV� RQ� DOO� 6WURRS
FRQGLWLRQV��LQGLFDWHV�WKDW�UHVXOWV�RI�([SHULPHQW���DUH�QRW�VLPSO\
DWWULEXWDEOH� WR� FRPSOLDQFH� ZLWK� LQVWUXFWLRQV� RU� GHPDQG
FKDUDFWHULVWLFV�� )RU� LQVWDQFH�� LQ� FRQWUDVW� WR� ([SHULPHQW� ��
SDUWLFLSDQWV� LQ� WKH� QHJDWLYH� JURXS� ZHUH� PRUH� GLVWXUEHG� E\
FRQJUXHQW� WKDQ� E\� LQFRQJUXHQW� WULDOV�� ZLWK� DQ� LQFUHDVHG� LQWUD�
LQGLYLGXDO� YDULDELOLW\� LQGLFDWLQJ� WKDW� WKH\� ZHUH� WU\LQJ� WR
RXWSHUIRUP� DFFRUGLQJ� WR� WKH� LQVWUXFWLRQV�� ZKLFK� LV� GLIILFXOW� LQ
FRQJUXHQW� WULDOV� EHFDXVH� RI� WKH� IDFLOLWDWLRQ� HIIHFW�� 7DNHQ
WRJHWKHU�� RXU� UHVXOWV� VXJJHVW�D�GLVVRFLDWLRQ�EHWZHHQ�SODFHER�
VXJJHVWLRQ�DQG�GLUHFW�LPDJLQDWLYH�VXJJHVWLRQ�
&RQWUDU\� WR� SRVW�K\SQRWLF� VXJJHVWLRQ� VWXGLHV�� RXU� LQGXFWLRQ

RI� H[SHFWDQFLHV� E\� D� SODFHER�VXJJHVWLRQ� GRHV� QRW� LQYROYH
K\SQRVLV� RU� SDUWLFLSDQWV� H[KLELWLQJ� D� KLJK� GHJUHH� RI
VXJJHVWLELOLW\�� VKRZLQJ� WKDW� QHLWKHU� IHDWXUH� LV� QHFHVVDU\� WR
LQGXFH�FRJQLWLYH�FRQIOLFW�PRGXODWLRQ��+RZHYHU�� WKH� ILQGLQJ� WKDW
SODFHER�VXJJHVWLRQ�LQIOXHQFHV�DFFXUDF\�DQG�57�LQWUD�LQGLYLGXDO
YDULDELOLW\��EXW�QRW�57� ODWHQFLHV�SHU�VH��FRQWUDVWV�ZLWK� ILQGLQJV
XVLQJ� SRVW�K\SQRWLF� VXJJHVWLRQ� DQG� QRQ�K\SQRWLF� LPDJLQDWLYH
VXJJHVWLRQ�DQG�PD\�LQGLFDWH�WKDW� LPDJLQDWLYH�VXJJHVWLRQ��ZLWK
RU� ZLWKRXW� K\SQRWLF� LQGXFWLRQ�� DQG� SODFHER�VXJJHVWLRQ
PRGXODWH�GLVWLQFW�DVSHFWV�RI�FRQIOLFW�UHVROXWLRQ�
5HFHQW�UHVHDUFK�VWXG\LQJ�EHOLHIV�DERXW�FRJQLWLYH�IDWLJXH��L�H��

WKH�FRJQLWLYH�OLPLWHG�UHVRXUFHV�WKDW�DUH�DYDLODEOH�>��@��VXJJHVWV
WKDW�� LQ� VRPH� FDVHV�� FRJQLWLYH� IDWLJXH� �DOVR� WHUPHG� µHJR
GHSOHWLRQ¶�� PD\� UHVXOW� QRW� IURP� D� WUXH� ODFN� RI� FRJQLWLYH
UHVRXUFHV� DIWHU� DQ� H[KDXVWLQJ� WDVN�� EXW� IURP� SHRSOH¶V� EHOLHIV
DERXW� WKH� HIIHFWV� RI� PHQWDO� H[HUWLRQ�� 7KH� DXWKRUV� DVVHVVHG
SDUWLFLSDQWV¶� LPSOLFLW� EHOLHIV� DERXW� WZR� RSSRVLWH� WKHRULHV
LQGLFDWLQJ� HLWKHU� OLPLWHG�FRJQLWLYH� UHVRXUFHV� �OLPLWHG�UHVRXUFH
WKHRU\�� RU� QRQOLPLWHG� FRJQLWLYH� UHVRXUFHV� �QRQOLPLWHG�UHVRXUFH
WKHRU\��� 3DUWLFLSDQWV� WKHQ� SHUIRUPHG� D� 6WURRS� 7DVN� DIWHU
FRPSOHWLQJ� WZR� FRQGLWLRQV�� ZLWK� �HJR� GHSOHWLRQ�� RU� ZLWKRXW
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H[KDXVWLRQ� �QRQGHSOHWLQJ� FRQGLWLRQ��� ,PSRUWDQWO\�� WKH� DXWKRUV
XVHG� WKH� SUREDELOLW\� RI� PLVWDNHV� RQ� LQFRQJUXHQW� WULDOV� LQ� WKH
6WURRS�7DVN�DV�D�PDUNHU�RI�FRJQLWLYH�IDWLJXH��2QO\�SDUWLFLSDQWV
ZLWK�D� OLPLWHG�UHVRXUFH� WKHRU\�VKRZHG� LQFUHDVHG�SUREDELOLW\�RI
PLVWDNHV� DIWHU� H[KDXVWLQJ� WDVNV� DQG� IDWLJXH� LQGXFWLRQ�
3DUWLFLSDQWV� ZLWK� D� QRQOLPLWHG�UHVRXUFH� WKHRU\� VKRZHG� QR
GLIIHUHQFH�EHWZHHQ� WKH�GHSOHWLQJ�DQG�QRQGHSOHWLQJ�FRQGLWLRQV�
7KHVH� UHVXOWV� VXJJHVW� WKDW� EHOLHIV� DUH� DEOH� WR� PRGXODWH� WKH
LPSDFW� RI� IDWLJXH� RQ� FRQIOLFW� UHVROXWLRQ�� DQG� WKDW� WKH� HIIHFW� LV
REVHUYHG� RQ� HUURUV�� 7KXV�� DJDLQ�� EHOLHIV� DSSHDU� WR� SOD\� DQ
LPSRUWDQW� SDUW� LQ� H[SHFWDQFLHV� LQGXFWLRQ� DQG� FRQVHFXWLYH
PRGXODWLRQ� RI� SHUIRUPDQFH�� DW� WKH� HUURU� OHYHO�� LQ� FRJQLWLYH
FRQWURO�WDVNV�
,Q� DGGLWLRQ�� UHFHQW� ILQGLQJV� KDYH� VXJJHVWHG� WKDW� K\SQRVLV

PRGXODWHV� WKH� 6WURRS� HIIHFW� DW� WKH� UHVSRQVH� OHYHO� DQG� QRW� DW
WKH� VWLPXOXV� OHYHO� >��@�� WKRXJK� 5D]� DQG� FROOHDJXHV� IRXQG
GLPLQLVKHG� DFWLYDWLRQ� LQ� SHUFHSWXDO� DUHDV� ZKHQ� WKH� SRVW�
K\SQRWLF�VXJJHVWLRQ�ZDV�JLYHQ�� LQGLFDWLQJ�D�VWURQJ�PRGXODWLRQ
RI� HDUO\� RFFLSLWDO� FRUWH[� DFWLYLW\� >��@�� %HFDXVH� RXU� VXJJHVWLRQ
IRFXVHG� RQ� WDUJHW� SURFHVVLQJ� �WKH� LQN¶V� FRORU�� DQG� QRW� RQ
GLVWUDFWRU�SURFHVVLQJ��UHDGLQJ���LW�PLJKW�UHIOHFW�D�PRUH�VWLPXOXV�
GULYHQ�FRQIOLFW�UHVROXWLRQ��)XUWKHUPRUH��JLYHQ�WKDW�WKH�UHVSRQVH
PRGDOLW\� ZDV� YHUEDO� LQ� RXU� H[SHULPHQW�� DVVRFLDWLRQV� EHWZHHQ
VWLPXOL� DQG� UHVSRQVHV� �6�5� PDSSLQJ�� ZHUH� VWURQJHU� WKDQ� LQ
SRVW�K\SQRWLF� VXJJHVWLRQ� VWXGLHV� XVLQJ� PDQXDO� UHVSRQVHV�
SRVVLEO\�FDXVLQJ�DGGLWLRQDO�GLIILFXOW\�WR�HOLFLW�FRQIOLFW�PRGXODWLRQ
DW� WKH� UHVSRQVH� ODWHQFLHV� OHYHO�� $QRWKHU� H[SODQDWLRQ� IRU� WKLV
REVHUYDWLRQ� LV� WKDW�ZH�PDLQO\�HPSKDVL]HG� UHVSRQVH�DFFXUDF\
�³7KLV�ZLOO�HIIHFWLYHO\�UHGXFH��YV��LQFUHDVH��WKH�QXPEHU�RI�HUURUV
PDGH�GXULQJ�WKH�WDVN´���LQVWHDG�RI�VSHHG�RI�UHVSRQGLQJ��)XWXUH
DSSURDFKHV�FRXOG�HPSKDVL]H�VSHHG�WR�LQYHVWLJDWH�ZKHWKHU�WKLV
ZRXOG� VSHFLILFDOO\� PRGXODWH� VSHHG� RI� UHVSRQGLQJ�� 2YHUDOO�
H[SHFWDWLRQV�DERXW�WDUJHW�SURFHVVLQJ�DSSHDU�WR�EH�DV�SRWHQW�LQ
LQIOXHQFLQJ� FRQIOLFW� DV� WKH� GLVWUDFWRU�GULYHQ� �UHDGLQJ�
PRGXODWRUV�SUHYLRXVO\�UHYHDOHG��EXW�WKLV�PRGLILFDWLRQ�PLJKW�DOVR
KDYH�FRQWULEXWHG�WR�WKH�REVHUYHG�GLIIHUHQFHV�ZLWK�SRVW�K\SQRWLF
VXJJHVWLRQ� VWXGLHV�� :H� K\SRWKHVL]HG� WKDW�� LQ� SODFHER�
VXJJHVWLRQ�� WR� GUDZ� SDUWLFLSDQWV¶� DWWHQWLRQ� WR� WKH� GLVWUDFWRU
�UHDGLQJ��PLJKW�OHDG�WR�LURQLF�HIIHFWV�DQG�LQFUHDVHG�LQWHUIHUHQFH
>��@�� $SSDUHQWO\�� WKLV� LURQLF� HIIHFW� LV� QRW� SUHVHQW� ZLWK� SRVW�
K\SQRWLF� VXJJHVWLRQ� RU� QRQ�K\SQRWLF� LPDJLQDWLYH� VXJJHVWLRQ
EXW� VWLOO� QHHG� WR� EH� LQYHVWLJDWHG� LQ� SODFHER�VXJJHVWLRQ�
,PSRUWDQWO\�� IXWXUH� VWXGLHV� FRPSDULQJ� LPDJLQDWLYH� VXJJHVWLRQ
�K\SQRWLF� RU� QRQ�K\SQRWLF�� DQG� SODFHER�VXJJHVWLRQ� VKRXOG
PDWFK� WKHLU� SURFHGXUHV� WR� DOORZ� GLUHFW� FRPSDULVRQV� EHWZHHQ
WKH�GLIIHUHQW�PHWKRGV�RI�H[SHFWDQFLHV�LQGXFWLRQ�
7R� VXPPDUL]H�� DOWKRXJK� WKH� SV\FKRORJLFDO� OLQN� EHWZHHQ

UHVSRQVH�H[SHFWDQF\�DQG�DQ�H[SHFWHG� UHVSRQVH�FRQWLQXHV� WR
EH� GHEDWHG�� YDULDEOHV� VXFK� DV� DWWLWXGHV�� IDLWK�� EHOLHIV�� KRSH�
DQG� DQ[LHW\� UHGXFWLRQ� KDYH� DOO� EHHQ� SURSRVHG� >�����������@�
6XJJHVWLRQ� UHSUHVHQWV� WKH� LQLWLDO� WULJJHU� FDSDEOH� RI� LQGXFLQJ
H[SHFWDQFLHV�� ZKLFK� LQ� WXUQ� ZLOO� SURGXFH� DQ� RXWFRPH� WKDW� ILWV
WKRVH� LQLWLDO� H[SHFWDQFLHV�� 7KLV� VHTXHQFH� RI� HYHQWV�� ZKLFK
FDVWV�UHVSRQVH�H[SHFWDQF\�DV�WKH�ILQDO�OLQN�LQ�WKH�FDXVDO�FKDLQ
EHWZHHQ� VXJJHVWLRQ� DQG� UHVSRQVH� �LQ� ERWK� K\SQRVLV� DQG
SODFHER�SKHQRPHQD���LV�DQ�DOWHUQDWLYH�PHFKDQLVP�WKDW�DSSOLHV
WR� ERWK� K\SQRWLF� DQG� SODFHER� UHVSRQVHV�� +RZHYHU�� ZKHWKHU
H[SHFWDWLRQ� LV� WKH� FULWLFDO� GHWHUPLQDQW� >�������@� RU� ZKHWKHU� LW

SURGXFHV� D� PRUH� QXDQFHG� LQIOXHQFH� RQ� K\SQRWLF� HIIHFWV
>��������@� LV� D� PDWWHU� RI� FRQWLQXLQJ� GLVFXVVLRQ� >�����@�
7KHUHIRUH�� K\SQRWLF� VXJJHVWLRQ� DQG� SODFHER�VXJJHVWLRQ�PLJKW
GLIIHU� LQ� WKHLU� PHFKDQLVPV� �H�J��� K\SRIURQWDOLW\� LQ� K\SQRVLV
>�����@��DQG�FRQVHFXWLYH�LQIOXHQFHV�RQ�EHKDYLRU��)RU�LQVWDQFH�
LQ� WKH� FROG� FRQWURO� WKHRU\� RI� K\SQRVLV� >��@�� LPDJLQDWLYH
VXJJHVWLRQ��ZLWK� RU�ZLWKRXW� K\SQRWLF� LQGXFWLRQ�� GRHV� QRW�ZRUN
WKURXJK� H[SHFWDWLRQ� DV� WKH� ILQDO� PHGLDWRU�� EXW� UDWKHU� WKURXJK
WKH� LQWHQWLRQ� WR� SHUIRUP� D� PRWRU� RU� FRJQLWLYH� DFWLRQ� ZLWKRXW
DZDUHQHVV� RI� WKLV� LQWHQWLRQ�� ,Q� WKLV� FDVH�� LPDJLQDWLYH
VXJJHVWLRQ�ZRXOG�EH�GLIIHUHQW� IURP�SODFHER�VXJJHVWLRQ��DV�ZH
REVHUYHG��LI�SODFHER�VXJJHVWLRQ�LV�PHGLDWHG�E\�H[SHFWDWLRQV�
2XU� VHFRQG� K\SRWKHVLV� ZDV� WKDW� H[SHFWDWLRQV� KDYH� WKH

SRWHQWLDO� WR�GHFUHDVH�6WURRS� LQWHUIHUHQFH�EXW�VKRXOG�DOVR� OHDG
WR� HQKDQFHG� LQWHUIHUHQFH� DFFRUGLQJ� WR� WKH� GLUHFWLRQ� RI� WKH
VXJJHVWLRQ�� 3UHVHQW� UHVXOWV� KDYH� FRQILUPHG� WKH� FDSDFLW\� RI
SODFHER�VXJJHVWLRQ�WR�PRGXODWH�6WURRS�HIIHFW�LQ�ERWK�GLUHFWLRQV
ZLWK� UHGXFHG� LQWHUIHUHQFH� XQGHU� SRVLWLYH� VXJJHVWLRQ� DQG
LQFUHDVHG� LQWHUIHUHQFH� XQGHU� QHJDWLYH� VXJJHVWLRQ�� LQ
DFFRUGDQFH� ZLWK� RXU� SUHGLFWLRQV�� )DFLOLWDWLRQ� ZDV� DOVR
VLJQLILFDQWO\�GHFUHDVHG�XQGHU�VXJJHVWLRQ�LQ�WKH�QHJDWLYH�JURXS
EXW� GDWD� LQVSHFWLRQ� VXJJHVW� SRVVLEOH� FHLOLQJ� HIIHFWV� RQ
DFFXUDF\�LQ�WKH�FRQJUXHQW�DQG�QHXWUDO�FRQGLWLRQV�WKDW�PD\�KDYH
UHGXFH�WKH�IDFLOLWDWLRQ�HIIHFW��1HYHUWKHOHVV��VXSSRUWLQJ�WKH�LGHD
RI�D�PRUH�JHQHUDO�FRJQLWLYH�GLVWXUEDQFH�LQ�WKH�QHJDWLYH�JURXS�
SDUWLFLSDQW¶V� LQWUD�LQGLYLGXDO� YDULDELOLW\� VKRZHG� D� VLJQLILFDQW
LQFUHDVH� XQGHU� QHJDWLYH� VXJJHVWLRQ� FRPSDUHG� WR� EDVHOLQH�
ZKLOH�SDUWLFLSDQWV�LQ�WKH�SRVLWLYH�JURXS�VWD\HG�FRJQLWLYHO\�VWDEOH
�)LJXUH� �&��� 3DVW� UHVHDUFK� KDV� VKRZQ� WKDW� FRHIILFLHQW� RI
YDULDWLRQ�RI�57�LV�DVVRFLDWHG�ZLWK�D�GHFUHDVH�LQ�FRQVLVWHQF\�LQ
WDVNV� UHTXLULQJ� WKH� UHFUXLWPHQW�RI� H[HFXWLYH� FRQWURO� SURFHVVHV
VXFK�DV�WKH�6WURRS�7DVN�>��@��DQG�ZLWK�DQ�LPSDLUHG�FDSDFLW\�IRU
JRDO�PDLQWHQDQFH�DQG�DFWLRQ�PRQLWRULQJ��SUREDEO\�UHYHDOLQJ�DQ
LQFUHDVHG� QHXUDO� QRLVH� GXH� WR� VWUXFWXUDO�� IXQFWLRQDO�� RU
QHXURPRGXODWRU\�EUDLQ�FKDQJHV�>��������@��5HFHQW�VWXGLHV�>��@
KDYH�LQGLFDWHG�WKDW�LQWUD�LQGLYLGXDO�YDULDELOLW\�LQ�57�LV�D�PDUNHU
RI�D�PRGXODWLRQ�RI� WKH�GHIDXOW�PRGH�QHWZRUN��DQG�DQ� LQWUXVLRQ
RI�LQWURVSHFWLYH�DWWHQWLRQDO�RULHQWDWLRQ��WDVN�QHJDWLYH�HOHPHQWV�
GXULQJ� WDVN�RULHQWHG� VLWXDWLRQV� �WDVN�SRVLWLYH� HOHPHQWV��� 7KXV�
WKH�QHJDWLYH�VXJJHVWLRQ�DSSHDUV�WR�HOLFLW�D�JHQHUDO�LPSDLUPHQW
LQ� SHUIRUPDQFH� PRQLWRULQJ� DQG� FRQVLVWHQF\�� PRGXODWLQJ� WKH
EDODQFH� EHWZHHQ� LQWURVSHFWLYH� DQG� WDVN�RULHQWHG� DWWHQWLRQ�
SRVVLEO\� OLQNHG� WR� DQ[LHW\� RU� VWUHVV� GXH� WR� WKH� QRFHER�OLNH
VXJJHVWLRQ� >��@�� 7KXV�� LQ� FRQWUDVW� WR� WKH� SODFHER� HIIHFW
REVHUYHG� LQ� WKH� SRVLWLYH� JURXS�� WKH� QRFHER� HIIHFW� GRHV� QRW
VSHFLILFDOO\�LPSDFW�FRJQLWLYH�FRQIOLFW��EXW�DSSHDUV�WR�LQIOXHQFH�D
PRUH�GLIIXVH�PHFKDQLVP�WKDW�SRVVLEO\� LQYROYHV�RWKHU�FRJQLWLYH
SURFHVVHV� �H�J��� DFWLRQ� PRQLWRULQJ� RU� JRDO� PDLQWHQDQFH��
1RWLFHDEO\�� RXU� UHVXOWV� LOOXVWUDWH� WKH� LPSRUWDQFH� RI� PHDVXULQJ
SDUWLFLSDQW¶V�LQWUD�LQGLYLGXDO�YDULDELOLW\�ZKHQ�VWXG\LQJ�WKH�LPSDFW
RI� H[SHFWDQFLHV� RQ� FRJQLWLYH� FRQWURO� �RU� LQ� WKH� VWXG\� RI
FRQVFLRXVQHVV�� EHFDXVH� LW� UHSUHVHQWV� DQ� RIW�QHJOHFWHG
VHQVLWLYH�PDUNHU�>��@�

&RQFOXVLRQ

7R� FRQFOXGH�� WKH� SUHVHQW� VWXG\� LQGLFDWHV� WKDW� RSSRVLWH
H[SHFWDQFLHV��LQGXFHG�WKURXJK�D�SODFHER�VXJJHVWLRQ�GHYRLG�RI

3ODFHER�6XJJHVWLRQ�0RGXODWHV�WKH�6WURRS�(IIHFW
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DQ\�K\SQRWLF�FRQQRWDWLRQ��DUH�DEOH�WR�ERWK�UHGXFH�DQG�HQKDQFH
LQWHUIHUHQFH� HIIHFWV� LQ� WKH� 6WURRS� 7DVN�� 3ODFHER�VXJJHVWLRQ
DOVR� FDXVHV� D� VWURQJHU� PRGXODWLRQ� RI� FRJQLWLYH� FRQIOLFW� WKDQ
LPDJLQDWLYH�VXJJHVWLRQ��2XU�UHVXOWV�FDQ�WKXV�FODLP�D�VLJQLILFDQW
FRQWULEXWLRQ� WR� WKH� VWXG\� RI� WKH� LQIOXHQFH� RI� VXJJHVWLRQ� DQG
H[SHFWDWLRQV� RQ� FRJQLWLYH� SURFHVVHV�� VSHFLILFDOO\� FRJQLWLYH
FRQIOLFW�� H[WHQGLQJ� VXFK� HYLGHQFHV� LQ� WKH� GRPDLQ� RI� SODFHER
UHVHDUFK�� $GGLWLRQDOO\�� WKH� SUHVHQW� VWXG\� KLJKOLJKWV� WKH
SRVVLELOLW\� WKDW� WKH� HIIHFWV� RI� SRVW�K\SQRWLF� VXJJHVWLRQ� DQG
LPDJLQDWLYH�VXJJHVWLRQ�SUHYLRXVO\�REVHUYHG� LQ� WKH�6WURRS�WDVN
>����@��FDQ�DOVR�EH�PRGXODWHG�� WR�VRPH�H[WHQW��E\�EHOLHIV�DQG
H[SHFWDWLRQV��UHJDUGOHVV�RI�K\SQRWLF�VXJJHVWLELOLW\�
,Q� D� EURDGHU� SHUVSHFWLYH�� RXU� UHVXOWV� LPSO\� WKDW� VHOI�KHOS

SURFHGXUHV� VXFK� DV� SRVLWLYH� WKLQNLQJ� RU� RSWLPLVWLF
DXWRVXJJHVWLRQ�� SHUVRQDOLW\� WUDLWV� VXFK� DV� VHOI�HVWHHP�� RU
SKHQRPHQD�VXFK�DV�WKH�3\JPDOLRQ�HIIHFW��L�H���WKH�IDFW�WKDW��LQ
KLHUDUFKLFDO� VRFLDO� UHODWLRQVKLSV� H[SHFWDWLRQV� IRU� VXERUGLQDWH
SHUIRUPDQFH� FDQ� XQFRQVFLRXVO\� DIIHFW� OHDGHU� EHKDYLRU� DQG
VXERUGLQDWH�SHUIRUPDQFH�>��@���OLNHZLVH�DOO�KDYH�WKH�SRWHQWLDO�WR
H[HUW� GHWHFWDEOH� HIIHFWV� LQ� FRQIOLFW� VLWXDWLRQV� WKDW� UHTXLUH
FRJQLWLYH�FRQWURO�

6XSSRUWLQJ�,QIRUPDWLRQ

'RFXPHQW� 6��� � 3RVLWLYH� 3ODFHER�VXJJHVWLRQ� LQIRUPDWLRQ
XVHG� LQ� ([SHULPHQW� ��� :ULWWHQ� LQIRUPDWLRQ� �L�H��� GLUHFW
VXJJHVWLRQ�� GHVFULELQJ� WKH� SURSHUWLHV� RI� WKH� ((*� DQG� WKH
�ILFWLWLRXV�� VFLHQWLILF� EDFNJURXQG�� 7KH� GRFXPHQW� ZDV� VHYHQ
SDJHV� ORQJ�DQG�ZDV�GLYLGHG� LQWR� ILYH�VHFWLRQV��7KH�GRFXPHQW
ZDV�VHQW�E\�PDLO�WR�SDUWLFLSDQWV�VL[�GD\V�EHIRUH�WKH�H[SHULPHQW�
�'2&;�

'RFXPHQW� 6��� � 1HJDWLYH� 3ODFHER�VXJJHVWLRQ� LQIRUPDWLRQ
XVHG� LQ� ([SHULPHQW� ��� :ULWWHQ� LQIRUPDWLRQ� �L�H��� GLUHFW
VXJJHVWLRQ�� GHVFULELQJ� WKH� SURSHUWLHV� RI� WKH� ((*� DQG� WKH
�ILFWLWLRXV�� VFLHQWLILF� EDFNJURXQG�� 7KH� GRFXPHQW� ZDV� VHYHQ

SDJHV� ORQJ�DQG�ZDV�GLYLGHG� LQWR� ILYH�VHFWLRQV��7KH�GRFXPHQW
ZDV�VHQW�E\�PDLO�WR�SDUWLFLSDQWV�VL[�GD\V�EHIRUH�WKH�H[SHULPHQW�
�'2&;�

'RFXPHQW� 6��� � 3RVLWLYH� 3ODFHER�VXJJHVWLRQ� LQIRUPDWLRQ
UHDG�WR�SDUWLFLSDQWV�LQ�([SHULPHQW����9HUEDO�LQIRUPDWLRQ��L�H��
GLUHFW� VXJJHVWLRQ��ZDV� D� VKRUW� YHUVLRQ� RI� WKH� HDUO\� GRFXPHQW
SUHYLRXVO\� VHQW� E\� PDLO� �'RFXPHQW� 6���� ,Q� RUGHU� WR� UHLQIRUFH
SUHYLRXV� VXJJHVWLRQV�� YHUEDO� LQIRUPDWLRQ�ZDV� EULHIO\� UHSHDWHG
LPPHGLDWHO\�EHIRUH�WKH�H[SHULPHQW�
�'2&;�

'RFXPHQW� 6��� � 1HJDWLYH� 3ODFHER�VXJJHVWLRQ� LQIRUPDWLRQ
UHDG�WR�SDUWLFLSDQWV�LQ�([SHULPHQW����9HUEDO�LQIRUPDWLRQ��L�H��
GLUHFW� VXJJHVWLRQ��ZDV� D� VKRUW� YHUVLRQ� RI� WKH� HDUO\� GRFXPHQW
SUHYLRXVO\� VHQW� E\� PDLO� �'RFXPHQW� 6���� ,Q� RUGHU� WR� UHLQIRUFH
SUHYLRXV� VXJJHVWLRQV�� YHUEDO� LQIRUPDWLRQ�ZDV� EULHIO\� UHSHDWHG
LPPHGLDWHO\�EHIRUH�WKH�H[SHULPHQW�
�'2&;�

$FNQRZOHGJHPHQWV

7KH�DXWKRUV�ZRXOG� OLNH� WR� WKDQN�5pP\�6FKPLW]��0DUHN�=DMDF�
1LFRODV� 9DQGHUOLQGHQ�� /DXUD� %DEFRFN�� $UQDXG� 'HVWUHEHFT]�
3KLOLSSH�3HLJQHX[��(W]HO�&DUGHxD��&KULV�)ULWK�DQG�-RQDWKDQ�'�
&RKHQ� IRU� WKHLU� KHOS� DQG� FRPPHQWV� RQ� D� SUHYLRXV� YHUVLRQ� RI
WKH�SDSHU�

$XWKRU�&RQWULEXWLRQV

&RQFHLYHG� DQG� GHVLJQHG� WKH� H[SHULPHQWV�� 3$06*� +6� :*
$&�� 3HUIRUPHG� WKH� H[SHULPHQWV�� 3$06*� ($&�� $QDO\]HG� WKH
GDWD�� 3$06*� +6�� &RQWULEXWHG� UHDJHQWV�PDWHULDOV�DQDO\VLV
WRROV��3$06*�+6�:*��:URWH�WKH�PDQXVFULSW��3$06*�+6�:*
$&�

5HIHUHQFHV

�� .LUVFK� ,� �������5HVSRQVH�H[SHFWDQF\�DV�D�GHWHUPLQDQW�RI�H[SHULHQFH
DQG�EHKDYLRU��$P�3V\FKRO���������������

�� .LUVFK� ,� ������� 5HVSRQVH� H[SHFWDQF\� WKHRU\� DQG� DSSOLFDWLRQ�� $
GHFHQQLDO� UHYLHZ�� $SSO� 3UHY� 3V\FKRO� ��� ������� GRL���������
6���������������������

�� .LUVFK� ,�� /\QQ� 6-� ������� $XWRPDWLFLW\� LQ� FOLQLFDO� SV\FKRORJ\�� $P
3V\FKRO� ���� ��������� GRL�����������������;����������� 3XE0HG�
���������

�� -RQHV� 5$� ������� 6HOI�IXOILOOLQJ� SURSKHFLHV�� 6RFLDO�� SV\FKRORJLFDO�� DQG
SK\VLRORJLFDO� HIIHFWV� RI� H[SHFWDQFLHV�� 2[IRUG�� (QJODQG�� /DZUHQFH
(UOEDXP�$VVRFLDWHV�

�� 0F&OXQJ�0��&ROOLQV�'���������%HFDXVH�,�NQRZ�LW�ZLOO����SODFHER�HIIHFWV
RI� DQ� HUJRJHQLF� DLG� RQ� DWKOHWLF� SHUIRUPDQFH�� -� 6SRUWV� ([HUF� 3V\� ���
��������

�� 5D]� $�� 6KDSLUR� 7� ������� +\SQRVLV� DQG� QHXURVFLHQFH�� D� FURVV� WDON
EHWZHHQ� FOLQLFDO� DQG� FRJQLWLYH� UHVHDUFK�� $UFK� *HQ� 3V\FKLDWU\� ���
�������GRL���������DUFKSV\F����������3XE0HG�����������

�� 5D]�$��6KDSLUR�7��)DQ� -��3RVQHU�0,� �������+\SQRWLF� VXJJHVWLRQ�DQG
WKH� PRGXODWLRQ� RI� 6WURRS� LQWHUIHUHQFH�� $UFK� *HQ� 3V\FKLDWU\� ���
�����������GRL���������DUFKSV\F�������������3XE0HG�����������

�� $PDQ]LR� 0�� %HQHGHWWL� )� ������� 1HXURSKDUPDFRORJLFDO� 'LVVHFWLRQ� RI
3ODFHER� $QDOJHVLD�� ([SHFWDWLRQ�$FWLYDWHG� 2SLRLG� 6\VWHPV� YHUVXV
&RQGLWLRQLQJ�$FWLYDWHG� 6SHFLILF� 6XEV\VWHPV�� -� 1HXURVFL� ���� ��������
3XE0HG����������

�� %HQHGHWWL� )�� &DUOLQR� (�� 3ROOR� $� ������� +RZ� SODFHERV� FKDQJH� WKH
SDWLHQW¶V�EUDLQ��1HXURSV\FKRSKDUPDFRO�9RO�����

��� &ROORFD�/��0LOOHU�)*� �������5ROH�RI� H[SHFWDWLRQV� LQ�KHDOWK��&XUU�2SLQ
3V\FKLDWU� ���� �������� �����<&2����E����H���������E�� 3XE0HG�
��������

��� (QFN� 3�� %HQHGHWWL� )�� 6FKHGORZVNL� 0� ������� 1HZ� ,QVLJKWV� LQWR� WKH
3ODFHER� DQG� 1RFHER� 5HVSRQVHV�� 1HXURQ� ���� ��������� GRL���������
M�QHXURQ��������������3XE0HG�����������

��� 3ULFH�''��)LQQLVV�'*��%HQHGHWWL�)��������$�&RPSUHKHQVLYH�5HYLHZ�RI
WKH�3ODFHER�(IIHFW��5HFHQW�$GYDQFHV�DQG�&XUUHQW�7KRXJKW��$QQX�5HY
3V\FKRO� ���� ��������� GRL���������DQQXUHY�SV\FK������������������
3XE0HG�����������

��� 0LOOHU�)*��.DSWFKXN�7-��������7KH�SRZHU�RI�FRQWH[W��UHFRQFHSWXDOL]LQJ
WKH�SODFHER�HIIHFW��-560���������������GRL���������MUVP�������������
3XE0HG�����������

��� &ROORFD� /�� %HQHGHWWL� )� ������� +RZ� SULRU� H[SHULHQFH� VKDSHV� SODFHER
DQDOJHVLD�� 3DLQ� ����� ��������� GRL���������M�SDLQ�������������
3XE0HG�����������

��� .LUVFK� ,� ������� +\SQRVLV� DQG� SODFHERV�� 5HVSRQVH� H[SHFWDQF\� DV� D
PHGLDWRU�RI�VXJJHVWLRQ�HIIHFWV��$Q�3VLFRO�����������

��� %DNHU� 6/�� .LUVFK� ,� ������� +\SQRWLF� DQG� SODFHER� DQDOJHVLD�� 2UGHU
HIIHFWV�DQG�WKH�SODFHER�ODEHO��&RQWHPS�+\SQ�������������

��� 0LFKDHO� 5%�� *DUU\� 0�� .LUVFK� ,� ������� 6XJJHVWLRQ�� &RJQLWLRQ�� DQG
%HKDYLRU�� &XUU� 'LU� 3V\FKRO� 6FL� ���� ��������� GRL�
�������������������������

��� :DJHU� 7'�� 5LOOLQJ� -.�� 6PLWK� ((�� 6RNROLN� $�� &DVH\� ./� HW� DO�� ������
3ODFHER�,QGXFHG�&KDQJHV� LQ� I05,� LQ� WKH�$QWLFLSDWLRQ�DQG�([SHULHQFH

3ODFHER�6XJJHVWLRQ�0RGXODWHV�WKH�6WURRS�(IIHFW

3/26�21(�_�ZZZ�SORVRQH�RUJ �� 2FWREHU������_�9ROXPH���_�,VVXH����_�H�����

http://dx.doi.org/10.1016/S0962-1849(05)80012-5
http://dx.doi.org/10.1016/S0962-1849(05)80012-5
http://dx.doi.org/10.1037/0003-066X.54.7.504
http://www.ncbi.nlm.nih.gov/pubmed/10424156
http://dx.doi.org/10.1001/archpsyc.59.1.85
http://www.ncbi.nlm.nih.gov/pubmed/11779287
http://dx.doi.org/10.1001/archpsyc.59.12.1155
http://www.ncbi.nlm.nih.gov/pubmed/12470132
http://www.ncbi.nlm.nih.gov/pubmed/9870976
http://www.ncbi.nlm.nih.gov/pubmed/1090b1013e328343803b
http://dx.doi.org/10.1016/j.neuron.2008.06.030
http://dx.doi.org/10.1016/j.neuron.2008.06.030
http://www.ncbi.nlm.nih.gov/pubmed/18667148
http://dx.doi.org/10.1146/annurev.psych.59.113006.095941
http://www.ncbi.nlm.nih.gov/pubmed/17550344
http://dx.doi.org/10.1258/jrsm.2008.070466
http://www.ncbi.nlm.nih.gov/pubmed/18463276
http://dx.doi.org/10.1016/j.pain.2006.04.005
http://www.ncbi.nlm.nih.gov/pubmed/16701952
http://dx.doi.org/10.1177/0963721412446369


RI� 3DLQ�� 6FLHQFH� ����� ����������� GRL���������VFLHQFH���������
3XE0HG�����������

��� %HQHGHWWL�)��$PDQ]LR�0��������7KH�QHXURELRORJ\�RI�SODFHER�DQDOJHVLD�
IURP� HQGRJHQRXV� RSLRLGV� WR� FKROHF\VWRNLQLQ�� 3URJ� 1HXURELRO� ���
���������GRL���������6����������������������3XE0HG����������

��� )LHOGV� +/�� 3ULFH� ''� ������� 7RZDUG� D� QHXURELRORJ\� RI� SODFHER
DQDOJHVLD�� ,Q�� $� +DUULQJWRQ�� 7KH� SODFHER� HIIHFW�� DQ� LQWHUGLVFLSOLQDU\
H[SORUDWLRQ��&DPEULGJH��0$��+DUYDUG�83��SS����±����

��� 6WHU]HU�3��)ULWK�&��3HWURYLF�3��������%HOLHYLQJ� LV�VHHLQJ��H[SHFWDWLRQV
DOWHU� YLVXDO� DZDUHQHVV�� &XUU� %LRO� ���� 5����5����� GRL���������M�FXE�
�������������3XE0HG�����������

��� 3DUNHU� 6�� *DUU\� 0�� (LQVWHLQ� *2�� 0F'DQLHO� 0$� ������� $� VKDP� GUXJ
LPSURYHV�D�GHPDQGLQJ�SURVSHFWLYH�PHPRU\�WDVN��0HPRU\�������������
GRL�������������������������������3XE0HG�����������

��� $VVHIL� 6/�� *DUU\� 0� ������� $EVROXW� 0HPRU\� 'LVWRUWLRQV�� $OFRKRO
3ODFHERV� ,QIOXHQFH� WKH�0LVLQIRUPDWLRQ� (IIHFW�� 3V\FKRO� 6FL� ���� ������
GRL��������������������������3XE0HG�����������

��� &RODJLXUL� %�� /LYHVH\� (-�� +DUULV� -$� ������� &DQ� H[SHFWDQFLHV� SURGXFH
SODFHER� HIIHFWV� IRU� LPSOLFLW� OHDUQLQJ"�3V\FKRQRP�%�5HY� ���� ��������
GRL���������V������������������3XE0HG�����������

��� (LWDP� %�� +DVVLQ� 55�� 6FKXO� <� ������� 1RQFRQVFLRXV� *RDO� 3XUVXLW� LQ
1RYHO� (QYLURQPHQWV�� 7KH� &DVH� RI� ,PSOLFLW� /HDUQLQJ�� 3V\FKRO� 6FL� ���
���������GRL���������M����������������������[��3XE0HG�����������

��� 3HWURYLF� 3�� 'LHWULFK� 7�� )UDQVVRQ� 3�� $QGHUVVRQ� -�� &DUOVVRQ� .� HW� DO�
������� 3ODFHER� LQ� (PRWLRQDO� 3URFHVVLQJ� ,QGXFHG� ([SHFWDWLRQV� RI
$Q[LHW\�5HOLHI�$FWLYDWH�D�*HQHUDOL]HG�0RGXODWRU\�1HWZRUN��1HXURQ����
���������GRL���������M�QHXURQ��������������3XE0HG�����������

��� /LIVKLW]�0��%RQQ�$XEHUW�1��.DVKHP�,)��5D]�$��������8VLQJ�VXJJHVWLRQ
WR�PRGXODWH�DXWRPDWLF�SURFHVVHV��)URP�6WURRS�WR�0F*XUN�DQG�EH\RQG�
&RUWH[� ���� ��������� GRL���������M�FRUWH[�������������� 3XE0HG�
���������

��� 6WURRS� -5� ������� 6WXGLHV� RI� LQWHUIHUHQFH� LQ� VHULDO� YHUEDO� UHDFWLRQV�� -
([S�3V\FKRO�+XP�/HDUQ�������������

��� 0DF/HRG�&0��������+DOI�D�FHQWXU\�RI�UHVHDUFK�RQ�WKH�6WURRS�HIIHFW��$Q
LQWHJUDWLYH� UHYLHZ�� 3V\FKRO� %XOO� ����� ��������� GRL�
�����������������������������3XE0HG����������

��� 0DF/HRG� &0� ������� 7KH� 6WURRS� 7DVN�� 7KH� �*ROG� 6WDQGDUG�� RI
$WWHQWLRQDO�0HDVXUHV��-�([S�3V\FKRO�+XP�/HDUQ������������

��� 5D]�$��)DQ�-��3RVQHU�0,��������+\SQRWLF�VXJJHVWLRQ�UHGXFHV�FRQIOLFW�LQ
WKH� KXPDQ� EUDLQ�� 3URF� 1DWO� $FDG� 6FL� 8� 6� $� ����� ����������� GRL�
��������SQDV�������������3XE0HG�����������

��� 5D]�$�� /DQG]EHUJ�.6�� 6FKZHL]HU�+5�� =HSKUDQL� =5�� 6KDSLUR� 7� HW� DO�
������� 3RVWK\SQRWLF� VXJJHVWLRQ� DQG� WKH� PRGXODWLRQ� RI� 6WURRS
LQWHUIHUHQFH� XQGHU� F\FORSOHJLD�� &RQVFLRXV� &RJQ� ���� ��������� GRL�
��������6����������������������3XE0HG�����������

��� $XJXVWLQRYD�0��)HUUDQG�/� �������6XJJHVWLRQ�GRHV�QRW�GH�DXWRPDWL]H
ZRUG� UHDGLQJ�� (YLGHQFH� IURP� WKH� VHPDQWLFDOO\� EDVHG� 6WURRS� WDVN�
3V\FKRQ�%�5HY��������������GRL���������V���������������\�

��� 5D]�$��.LUVFK� ,��3ROODUG� -��1LWNLQ�.DQHU�<� �������6XJJHVWLRQ� UHGXFHV
WKH� VWURRS� HIIHFW�� 3V\FKRO� 6FL� ���� ������� GRL���������M�
���������������������[��3XE0HG�����������

��� 5D]�$��0RUHQR�,xLJXH]�0��0DUWLQ�/��=KX�+��������6XJJHVWLRQ�RYHUULGHV
WKH�6WURRS�HIIHFW�LQ�KLJKO\�K\SQRWL]DEOH�LQGLYLGXDOV��&RQVFLRXV�&RJQ����
���������GRL���������M�FRQFRJ��������������3XE0HG�����������

��� ,DQL� &�� 5LFFL� )�� %DURQL� *�� 5XELFKL� 6� ������� $WWHQWLRQ� FRQWURO� DQG
VXVFHSWLELOLW\� WR� K\SQRVLV�� &RQVFLRXV�&RJQ� ���� ��������� GRL���������
M�FRQFRJ��������������3XE0HG�����������

��� ,DQL� &�� 5LFFL� )�� *KHUUL� (�� 5XELFKL� 6� ������� +\SQRWLF� VXJJHVWLRQ
PRGXODWHV�FRJQLWLYH�FRQIOLFW��WKH�FDVH�RI�WKH�IODQNHU�FRPSDWLELOLW\�HIIHFW�
3V\FKRO� 6FL� ���� ��������� GRL���������M����������������������[�
3XE0HG�����������

��� (ULNVHQ� %$�� (ULNVHQ� &:� ������� (IIHFWV� RI� QRLVH� OHWWHUV� XSRQ
LGHQWLILFDWLRQ� RI� D� WDUJHW� OHWWHU� LQ� D� QRQ�VHDUFK� WDVN�� 3HUFHSW
3V\FKRSK\V��������������GRL���������%)���������

��� .LUVFK� ,� ������� 6XJJHVWLELOLW\� RU� K\SQRVLV��:KDW� GR� RXU� VFDOHV� UHDOO\
PHDVXUH"� ,QW� -� &OLQ� ([S� +\SQ� ���� ��������� GRL�
���������������������������3XE0HG����������

��� %UDIIPDQ� :�� .LUVFK� ,� ������� ,PDJLQDWLYH� VXJJHVWLELOLW\� DQG
K\SQRWL]DELOLW\��$Q�HPSLULFDO�DQDO\VLV��-�3HUV�6RF�3V\FKRO�������������
GRL�����������������������������3XE0HG�����������

��� %UDIIPDQ�:��.LUVFK�,��������5HDFWLRQ�WLPH�DV�D�SUHGLFWRU�RI�LPDJLQDWLYH
VXJJHVWLELOLW\� DQG� K\SQRWL]DELOLW\�� &RQWHPS� +\SQ� ���� ��������� GRL�
��������FK�����

��� .LUVFK� ,�� %UDIIPDQ� :� ������� ,PDJLQDWLYH� VXJJHVWLELOLW\� DQG
K\SQRWL]DELOLW\�� &XUU� 'LU� 3V\FKRO� 6FL� ���� ������� GRL�
������������������������

��� .LUVFK� ,�� &DUGHxD� (�� 'HUE\VKLUH� 6�� 'LHQHV� =�� +HDS� 0� HW� DO�� ������
'HILQLWLRQV� RI� +\SQRVLV� DQG� +\SQRWL]DELOLW\� DQG� WKHLU� 5HODWLRQ� WR

6XJJHVWLRQ� DQG� 6XJJHVLWLELOLW\�� $� &RQVHQVXV� 6WDWHPHQW�� &RQWHP3
+\SQ�,QWHJU�7KHU�������������

��� 0LOOLQJ� /6�� .LUVFK� ,�� $OOHQ� *-�� 5HXWHQDXHU� (/� ������� 7KH� HIIHFWV� RI
K\SQRWLF�DQG�QRQK\SQRWLF� LPDJLQDWLYH�VXJJHVWLRQ�RQ�SDLQ��$QQ�%HKDY
0HG� ���� ��������� GRL���������V��������DEP����B��� 3XE0HG�
���������

��� 3DUULV� %$�� 'LHQHV� =� �LQ� SUHVV�� +\SQRWLF� VXJJHVWLELOLW\� SUHGLFWV� WKH
PDJQLWXGH� RI� WKH� LPDJLQDWLYH� ZRUG� EOLQGQHVV� VXJJHVWLRQ� HIIHFW� LQ� D
QRQ�K\SQRWLF�FRQWH[W�

��� %LQJHO�8��:DQLJDVHNHUD�9��:LHFK�.��1L�0KXLUFKHDUWDLJK�5��/HH�0&�HW
DO�� ������� 7KH� (IIHFW� RI� 7UHDWPHQW� ([SHFWDWLRQ� RQ� 'UXJ� (IILFDF\�
,PDJLQJ� WKH� $QDOJHVLF� %HQHILW� RI� WKH� 2SLRLG� 5HPLIHQWDQLO�� 6FL� 7UDQVO
0HG������UD����3XE0HG�����������

��� 6WDDWV� 3�� +HNPDW� +�� 6WDDWV� $� ������� 6XJJHVWLRQ�3ODFHER� (IIHFWV� RQ
3DLQ�� 1HJDWLYH� DV� :HOO� DV� 3RVLWLYH�� -� 3DLQ� 6\PSWRP� 0DQDJ� ���
���������GRL���������6����������������������3XE0HG����������

��� (OVHQEUXFK� 6�� 6FKPLG� -�� %lVOHU� 0�� &HVNR� (�� 6FKHGORZVNL� 0� HW� DO�
�������+RZ�SRVLWLYH�DQG�QHJDWLYH�H[SHFWDWLRQV�VKDSH�WKH�H[SHULHQFH�RI
YLVFHUDO� SDLQ�� DQ� H[SHULPHQWDO� SLORW� VWXG\� LQ� KHDOWK\� ZRPHQ�
1HXURJDVWURHQW� 0RWLO� ���� ���±H����� GRL���������M�
���������������������[��3XE0HG�����������

��� 9DQ�2RUVRXZ�.��0HUFNHOEDFK�+��������([SHFWDQFLHV�DQG�PHPRU\�IRU
DQ� HPRWLRQDO� ILOP� IUDJPHQW�� D� SODFHER� VWXG\�� $P� -� 3V\FKRO� ����
���������3XE0HG�����������

��� 2UQH� 07� ������� 2Q� WKH� VRFLDO� SV\FKRORJ\� RI� WKH� SV\FKRORJLFDO
H[SHULPHQW�� :LWK� SDUWLFXODU� UHIHUHQFH� WR� GHPDQG� FKDUDFWHULVWLFV� DQG
WKHLU�LPSOLFDWLRQV��$P�3V\FKRO��������������GRL���������K��������

��� )OHKPLJ� +�� 6WHLQERUQ� 0�� /DQJQHU� 5�� 6FKRO]� $�� :HVWKRII� .� ������
$VVHVVLQJ� LQWUDLQGLYLGXDO� YDULDELOLW\� LQ� VXVWDLQHG� DWWHQWLRQ�� UHOLDELOLW\�
UHODWLRQ� WR� VSHHG� DQG� DFFXUDF\�� DQG� SUDFWLFH� HIIHFWV��3V\FKRO�6FL� ���
��������

��� 5RVQHU� %� ������� 3HUFHQWDJH� 3RLQWV� IRU� D� *HQHUDOL]HG� (6'� 0DQ\�
2XWOLHU� 3URFHGXUH�� 7HFKQRPHWULFV� ���� ��������� GRL�
�������������������������������

��� 2UQH� 07� ������� 'HPDQG� FKDUDFWHULVWLFV� DQG� WKH� FRQFHSW� RI� TXDVL�
FRQWUROV�� ,Q��555�5RVQRZ��$UWLIDFW� LQ� EHKDYLRUDO� UHVHDUFK��1HZ�<RUN�
$FDGHPLF�3UHVV��SS����������

��� $OH[DQGHU� &1�� 6FULYHQ� *'� ������� 5ROH� SOD\LQJ�� $Q� HVVHQWLDO
FRPSRQHQW�RI�H[SHULPHQWDWLRQ��-�3HUV�6RF�3V\FKRO�%������������

��� 'LHQHV� =� ������� 8QGHUVWDQGLQJ� SV\FKRORJ\� DV� D� VFLHQFH�� $Q
LQWURGXFWLRQ�WR�VFLHQWLILF�DQG�VWDWLVWLFDO� LQIHUHQFH��+DPSVKLUH��3DOJUDYH
0DFPLOODQ�

��� 'LHQHV�=��������%D\HVLDQ�9HUVXV�2UWKRGR[�6WDWLVWLFV��:KLFK�6LGH�$UH
<RX� 2Q"� 3HUVSHFW� 3V\FKRO� 6FL� ��� ��������� GRL�
�������������������������

��� 'L� %ODVL� =�� +DUNQHVV� (�� (UQVW� (�� *HRUJLRX� $�� .OHLMQHQ� -� ������
,QIOXHQFH�RI� FRQWH[W� HIIHFWV� RQ�KHDOWK� RXWFRPHV�� D� V\VWHPDWLF� UHYLHZ�
/DQFHW� ����� ��������� GRL���������6���������������������� 3XE0HG�
���������

��� 'L� %ODVL� =�� .OHLMQHQ� -� ������� &RQWH[W� (IIHFWV�� 3RZHUIXO� 7KHUDSLHV� RU
0HWKRGRORJLFDO� %LDV"� (YDO� +HDOWK� 3URI� ���� ��������� GRL�
�����������������������������3XE0HG�����������

��� &ROORFD� /�� %HQHGHWWL� )� ������� 3ODFHER� DQDOJHVLD� LQGXFHG� E\� VRFLDO
REVHUYDWLRQDO� OHDUQLQJ�� 3DLQ� ����� ������� GRL���������M�SDLQ�
�������������3XE0HG�����������

��� -RE�9��'ZHFN�&6��:DOWRQ�*0��������(JR�'HSOHWLRQ��� ,V� ,W�$OO� LQ�<RXU
+HDG"� ,PSOLFLW� 7KHRULHV� $ERXW� :LOOSRZHU� $IIHFW� 6HOI�5HJXODWLRQ�
3V\FKRO�6FL����������������GRL���������������������������3XE0HG�
���������

��� :HJQHU�'0��6FKQHLGHU�'-��&DUWHU�65�,,,��:KLWH�7/��������3DUDGR[LFDO
(IIHFWV�RI�7KRXJKW�6XSSUHVVLRQ��-�3HUV�6RF�3V\FKRO��������������GRL�
����������������������������3XE0HG����������

��� )LQQLVV� '*�� .DSWFKXN� 7-�� 0LOOHU� )�� %HQHGHWWL� )� ������� %LRORJLFDO�
FOLQLFDO��DQG�HWKLFDO�DGYDQFHV�RI�SODFHER�HIIHFWV��/DQFHW��������������
GRL���������6����������������������3XE0HG�����������

��� %HQHGHWWL�)��������+RZ�WKH�'RFWRU¶V�:RUGV�$IIHFW�WKH�3DWLHQW¶V�%UDLQ�
(YDO� +HDOWK� 3URI� ���� ��������� GRL��������������������������
3XE0HG�����������

��� :LFNOHVV� &�� .LUVFK� ,� ������� (IIHFWV� RI� 9HUEDO� DQG� ([SHULHQWLDO
([SHFWDQF\� 0DQLSXODWLRQV� RQ� +\SQRWLF�6XVFHSWLELOLW\�� -� 3HUV� 6RF
3V\FKRO��������������GRL����������������������������

��� .LUVFK� ,��:LFNOHVV�&��0RIILWW�.+� �������([SHFWDQF\�DQG�VXJJHVWLELOLW\�
$UH� WKH�HIIHFWV�RI�HQYLURQPHQWDO�HQKDQFHPHQW�GXH� WR�GHWHFWLRQ"� ,QW�-
&OLQ�([S�+\SQ������������GRL����������������������������3XE0HG�
��������

��� %HQKDP� *�� %RZHUV� 6�� 1DVK� 0�� 0XHQFKHQ� 5� ������� 6HOI�IXOILOOLQJ
SURSKHF\� DQG� K\SQRWLF� UHVSRQVH� DUH� QRW� WKH� VDPH� WKLQJ�� -�3HUV�6RF
3V\FKRO� ���� ����������� GRL������������������������������ 3XE0HG�
��������

3ODFHER�6XJJHVWLRQ�0RGXODWHV�WKH�6WURRS�(IIHFW

3/26�21(�_�ZZZ�SORVRQH�RUJ �� 2FWREHU������_�9ROXPH���_�,VVXH����_�H�����

http://dx.doi.org/10.1126/science.1093065
http://www.ncbi.nlm.nih.gov/pubmed/14976306
http://dx.doi.org/10.1016/S0301-0082(97)00006-3
http://www.ncbi.nlm.nih.gov/pubmed/9185235
http://dx.doi.org/10.1016/j.cub.2008.06.021
http://dx.doi.org/10.1016/j.cub.2008.06.021
http://www.ncbi.nlm.nih.gov/pubmed/18727901
http://dx.doi.org/10.1080/09658211.2011.592500
http://www.ncbi.nlm.nih.gov/pubmed/21919588
http://dx.doi.org/10.1111/1467-9280.01422
http://www.ncbi.nlm.nih.gov/pubmed/12564758
http://dx.doi.org/10.3758/s13423-010-0041-1
http://www.ncbi.nlm.nih.gov/pubmed/21327341
http://dx.doi.org/10.1111/j.1467-9280.2008.02078.x
http://www.ncbi.nlm.nih.gov/pubmed/18315799
http://dx.doi.org/10.1016/j.neuron.2005.05.023
http://www.ncbi.nlm.nih.gov/pubmed/15953423
http://dx.doi.org/10.1016/j.cortex.2012.08.007
http://www.ncbi.nlm.nih.gov/pubmed/23040173
http://dx.doi.org/10.1037/0033-2909.109.2.163
http://www.ncbi.nlm.nih.gov/pubmed/2034749
http://dx.doi.org/10.1073/pnas.0503064102
http://www.ncbi.nlm.nih.gov/pubmed/15994228
http://dx.doi.org/10.1016/S1053-8100(03)00024-2
http://www.ncbi.nlm.nih.gov/pubmed/12941281
http://dx.doi.org/10.3758/s13423-012-0217-y
http://dx.doi.org/10.1111/j.1467-9280.2006.01669.x
http://dx.doi.org/10.1111/j.1467-9280.2006.01669.x
http://www.ncbi.nlm.nih.gov/pubmed/16466414
http://dx.doi.org/10.1016/j.concog.2006.04.004
http://www.ncbi.nlm.nih.gov/pubmed/16765063
http://dx.doi.org/10.1016/j.concog.2009.07.002
http://dx.doi.org/10.1016/j.concog.2009.07.002
http://www.ncbi.nlm.nih.gov/pubmed/19648030
http://dx.doi.org/10.1111/j.1467-9280.2006.01772.x
http://www.ncbi.nlm.nih.gov/pubmed/16913956
http://dx.doi.org/10.3758/BF03203267
http://dx.doi.org/10.1080/00207149708416123
http://www.ncbi.nlm.nih.gov/pubmed/9204635
http://dx.doi.org/10.1037/0022-3514.77.3.578
http://www.ncbi.nlm.nih.gov/pubmed/10510510
http://dx.doi.org/10.1002/ch.224
http://dx.doi.org/10.1111/1467-8721.00115
http://dx.doi.org/10.1207/s15324796abm2902_6
http://www.ncbi.nlm.nih.gov/pubmed/15823785
http://www.ncbi.nlm.nih.gov/pubmed/21325618
http://dx.doi.org/10.1016/S0885-3924(97)00363-1
http://www.ncbi.nlm.nih.gov/pubmed/9601159
http://dx.doi.org/10.1111/j.1365-2982.2012.01950.x
http://dx.doi.org/10.1111/j.1365-2982.2012.01950.x
http://www.ncbi.nlm.nih.gov/pubmed/22650270
http://www.ncbi.nlm.nih.gov/pubmed/17650922
http://dx.doi.org/10.1037/h0043424
http://dx.doi.org/10.1080/00401706.1983.10487848
http://dx.doi.org/10.1177/1745691611406920
http://dx.doi.org/10.1016/S0140-6736(00)04169-6
http://www.ncbi.nlm.nih.gov/pubmed/11253970
http://dx.doi.org/10.1177/0163278703026002003
http://www.ncbi.nlm.nih.gov/pubmed/12789710
http://dx.doi.org/10.1016/j.pain.2009.01.033
http://dx.doi.org/10.1016/j.pain.2009.01.033
http://www.ncbi.nlm.nih.gov/pubmed/19278785
http://dx.doi.org/10.1177/0956797610384745
http://www.ncbi.nlm.nih.gov/pubmed/20876879
http://dx.doi.org/10.1037/0022-3514.53.4.636
http://www.ncbi.nlm.nih.gov/pubmed/3612492
http://dx.doi.org/10.1016/S0140-6736(09)61706-2
http://www.ncbi.nlm.nih.gov/pubmed/20171404
http://dx.doi.org/10.1177/0163278702238051
http://www.ncbi.nlm.nih.gov/pubmed/12449081
http://dx.doi.org/10.1037/0022-3514.57.5.762
http://dx.doi.org/10.1080/00207149908410021
http://www.ncbi.nlm.nih.gov/pubmed/9889486
http://dx.doi.org/10.1037/0022-3514.75.6.1604
http://www.ncbi.nlm.nih.gov/pubmed/9914669


��� 'LHQHV� =�� 3HUQHU� -� ������� ([HFXWLYH� FRQWURO� ZLWKRXW� FRQVFLRXV
DZDUHQHVV�� WKH� FROG� FRQWURO� WKHRU\� RI� K\SQRVLV�� ,Q�� *� -DPLHVRQ�
+\SQRVLV� DQG� FRQVFLRXV� VWDWHV�� 7KH� FRJQLWLYH� QHXURVFLHQFH
SHUVSHFWLYH��2[IRUG�8QLYHUVLW\�3UHVV��SS����������

��� 5D]�$� �������+\SQRER��SHUVSHFWLYHV�RQ�K\SQRVLV�DQG�SODFHER��$P�-
&OLQ�+\SQ������������GRL���������������������������������3XE0HG�
���������

��� 'LHWULFK� $� ������� )XQFWLRQDO� QHXURDQDWRP\� RI� DOWHUHG� VWDWHV� RI
FRQVFLRXVQHVV�� 7KH� WUDQVLHQW� K\SRIURQWDOLW\� K\SRWKHVLV�� &RQVFLRXV
&RJQ� ���� ��������� GRL���������6���������������������� 3XE0HG�
���������

��� 'LHQHV� =�� +XWWRQ� 6� ������� 8QGHUVWDQGLQJ� K\SQRVLV� PHWDFRJQLWLYHO\�
U706� DSSOLHG� WR� OHIW� '/3)&� LQFUHDVHV� K\SQRWLF� VXJJHVWLELOLW\�� &RUWH[
�������������GRL���������M�FRUWH[��������������3XE0HG�����������

��� :HVW� 5� ������� $JH� 'LIIHUHQFHV� LQ� /DSVHV� RI� ,QWHQWLRQ� LQ� WKH� 6WURRS
7DVN�� -� *HURQWRO� %� 3V\FKRO� 6FL� 6RF� 6FL� ��%�� ������� GRL���������
JHURQE���%���3����3XE0HG����������

��� 0DF'RQDOG� 6:6�� 1\EHUJ� /�� %lFNPDQ� /� ������� ,QWUD�LQGLYLGXDO
YDULDELOLW\� LQ� EHKDYLRU�� OLQNV� WR� EUDLQ� VWUXFWXUH�� QHXURWUDQVPLVVLRQ� DQG
QHXURQDO� DFWLYLW\�� 7UHQGV� 1HXURVFL� ���� ��������� GRL���������M�WLQV�
�������������3XE0HG�����������

��� 0DF'RQDOG�6:6��1\EHUJ�/��6DQGEORP�-��)LVFKHU�+��%lFNPDQ�/�������
,QFUHDVHG� UHVSRQVH�WLPH�YDULDELOLW\� LV�DVVRFLDWHG�ZLWK� UHGXFHG� LQIHULRU
SDULHWDO�DFWLYDWLRQ�GXULQJ�HSLVRGLF�UHFRJQLWLRQ�LQ�DJLQJ��-�&RJQ�1HXURVFL
�������������GRL���������MRFQ�������������3XE0HG�����������

��� 0RUVH�&.��������'RHV�YDULDELOLW\�LQFUHDVH�ZLWK�DJH"�$Q�DUFKLYDO�VWXG\
RI� FRJQLWLYH� PHDVXUHV�� 3V\FKRO� $JLQJ� ��� ��������� GRL�
��������������������������

��� 6RQXJD�%DUNH� (-6�� &DVWHOODQRV� );� ������� 6SRQWDQHRXV� DWWHQWLRQDO
IOXFWXDWLRQV� LQ� LPSDLUHG� VWDWHV� DQG� SDWKRORJLFDO� FRQGLWLRQV�� $
QHXURELRORJLFDO� K\SRWKHVLV�� 1HXURVFL� %LREHKDY�5HY� ���� ��������� GRL�
��������M�QHXELRUHY��������������3XE0HG�����������

��� %HQHGHWWL�)��/DQRWWH�0��/RSLDQR�/��&ROORFD�/� �������:KHQ�ZRUGV�DUH
SDLQIXO��8QUDYHOLQJ�WKH�PHFKDQLVPV�RI�WKH�QRFHER�HIIHFW��1HXURVFLHQFH
����� ��������� GRL���������M�QHXURVFLHQFH�������������� 3XE0HG�
���������

��� +XOWVFK�')��0DF'RQDOG�6:6��'L[RQ�5$��������9DULDELOLW\� LQ�5HDFWLRQ
7LPH�3HUIRUPDQFH�RI�<RXQJHU�DQG�2OGHU�$GXOWV��-�*HURQWRO�%SV\FKRO
�������������GRL���������JHURQE������3�����3XE0HG�����������

��� 5RVHQWKDO�5��-DFREVRQ�/��������3\JPDOLRQ�LQ�WKH�FODVVURRP��7HDFKHU
H[SHFWDWLRQ� DQG� SXSLOV¶� LQWHOOHFWXDO� GHYHORSPHQW��� +ROW�� 1HZ� <RUN�
5LQHKDUW�	�:LQVWRQ�

3ODFHER�6XJJHVWLRQ�0RGXODWHV�WKH�6WURRS�(IIHFW

3/26�21(�_�ZZZ�SORVRQH�RUJ �� 2FWREHU������_�9ROXPH���_�,VVXH����_�H�����

http://dx.doi.org/10.1080/00029157.2007.10401595
http://www.ncbi.nlm.nih.gov/pubmed/17685242
http://dx.doi.org/10.1016/S1053-8100(02)00046-6
http://www.ncbi.nlm.nih.gov/pubmed/12763007
http://dx.doi.org/10.1016/j.cortex.2012.07.009
http://www.ncbi.nlm.nih.gov/pubmed/23083914
http://dx.doi.org/10.1093/geronb/54B.1.P34
http://dx.doi.org/10.1093/geronb/54B.1.P34
http://www.ncbi.nlm.nih.gov/pubmed/9934394
http://dx.doi.org/10.1016/j.tins.2006.06.011
http://dx.doi.org/10.1016/j.tins.2006.06.011
http://www.ncbi.nlm.nih.gov/pubmed/16820224
http://dx.doi.org/10.1162/jocn.2008.20502
http://www.ncbi.nlm.nih.gov/pubmed/18201127
http://dx.doi.org/10.1037/0882-7974.8.2.156
http://dx.doi.org/10.1016/j.neubiorev.2007.02.005
http://www.ncbi.nlm.nih.gov/pubmed/17445893
http://dx.doi.org/10.1016/j.neuroscience.2007.02.020
http://www.ncbi.nlm.nih.gov/pubmed/17379417
http://dx.doi.org/10.1093/geronb/57.2.P101
http://www.ncbi.nlm.nih.gov/pubmed/11867658

	Placebo-Suggestion Modulates Conflict Resolution in the Stroop Task
	Introduction
	Experiment 1
	Methods
	Participants
	Materials
	Design and Procedure
	Expectancy manipulation (placebo-suggestion)

	Results
	Data Analysis
	Reaction Times
	Coefficient of Variation of RT
	Accuracy (percentage of correct responses)
	Discussion of Experiment 1

	Experiment 2
	Methods
	Participants
	Materials
	Design and Procedure
	Imaginative suggestion instructions

	Results
	Data Analysis
	Reaction Times
	Coefficient of Variation of RT
	Accuracy (proportion of correct responses)
	Conclusions of Experiment 2

	Discussion
	Conclusion
	Supporting Information
	Acknowledgements
	Author Contributions
	References


