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,PSXOVLYLW\� LV� D� FRPPRQ� DQG� GHELOLWDWLQJ� VHTXHOD� IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� �7%,�� DQG� VKRXOG� EH�
DVVHVVHG� GXULQJ� WKH� UHKDELOLWDWLRQ� SURFHVV�� ,W� LV� QRZ� DFFHSWHG� WKDW� LPSXOVLYLW\� LV� D� PXOWLGLPHQVLRQDO�
FRQVWUXFW� DQG� VXFK� D� GLVWLQFWLRQ� PD\� KHOS� LQ� XQGHUVWDQGLQJ� WKH� PHFKDQLVPV� XQGHUO\LQJ� LPSXOVLYLW\� DQG�
IDFLOLWDWH�DVVHVVPHQW��7KH�JRDO�RI� WKLV�VWXG\� LV� WR�H[DPLQH� WKH� OLQN�EHWZHHQ� LPSXOVLYH�EHKDYLRUV�DQG� WKHLU�
XQGHUO\LQJ�PHFKDQLVPV�LQ�D�7%,�VDPSOH��7ZHQW\-ILYH�7%,�SDWLHQWV�DQG�WZHQW\-IRXU�PDWFKHG�FRQWUROV�ZHUH�
DGPLQLVWHUHG� SHUIRUPDQFH� WDVNV� PHDVXULQJ� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ��*URXS�FRPSDULVRQV�VKRZ�ZHDNHU�SHUIRUPDQFH�RQ�PHDVXUHV�RI�LQKLELWLRQ�
DQG�GHFLVLRQ-PDNLQJ�E\�WKH�7%,�SDUWLFLSDQWV��)LQDOO\��SHUIRUPDQFH�RQ�WKH�0RGLILHG�6L[�(OHPHQWV�7DVN�ZDV�
DVVRFLDWHG�ZLWK� LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH� DV� REVHUYHG� E\� WUHDWLQJ� FOLQLFLDQV�� 7KLV� VWXG\� VKHGV�
OLJKW�RQ�WKH�DVVRFLDWLRQV�EHWZHHQ�H[HFXWLYH�IXQFWLRQV�DQG�LPSXOVLYLW\�LQ�DQ�DFXWH�UHKDELOLWDWLRQ�VHWWLQJ� 

.H\ZRUGV��WUDXPDWLF�EUDLQ�LQMXU\��LPSXOVLYLW\��LQKLELWLRQ��GHFLVLRQ-PDNLQJ��SHUIRUPDQFH�WDVN 

/¶LPSXOVLYLWp�HVW�XQH�VpTXHOOH�IUpTXHQWH�HW�KDQGLFDSDQWH�TXL�PpULWH�XQH�pYDOXDWLRQ�VXLWH�j�XQ�WUDXPDWLVPH�
FUDQLR-FpUpEUDO� �7&&��� ,O� HVW�PDLQWHQDQW� UHFRQQX�TXH� O¶LPSXOVLYLWp� HVW� XQ� FRQVWUXLW�PXOWLGLPHQVLRQQHO�� FH���
TXL�IDFLOLWH�OD�FRPSUpKHQVLRQ�GH�VHV�PpFDQLVPHV�VRXV-MDFHQWV�HW�VRQ�pYDOXDWLRQ��/¶REMHFWLI�GH�FHWWH�pWXGH�HVW�
G¶REVHUYHU�OHV�OLHQV�HQWUH�OHV�FRPSRUWHPHQWV�LPSXOVLIV�HW�OHV�PpFDQLVPHV�VRXV-MDFHQWV�DXSUqV�GH�SHUVRQQHV�
D\DQW� VXEL� XQ� 7&&� HQ� UpDGDSWDWLRQ�� 9LQJW-FLQT� SDUWLFLSDQWV� 7&&� HW� YLQJW-TXDWUH� SDUWLFLSDQWV� FRQWU{OHV�
DSSDULpV� RQW� FRPSOpWp�GHV� WkFKHV�YLVDQW� j� pYDOXHU� O¶LQKLELWLRQ�GH� OD� UpSRQVH�SUpGRPLQDQWH�� OD� UpVLVWDQFH� j�
O¶LQWHUIpUHQFH�SURDFWLYH�HW�OD�SULVH�GH�GpFLVLRQ�� 'HV�FRPSDUDLVRQV�GH�JURXSHV�LQGLTXHQW�XQH�SHUIRUPDQFH�
PRLQGUH� FKH]� OHV� 7&&� DX[� WkFKHV� G¶LQKLELWLRQ� HW� GH� SULVH� GH� GpFLVLRQ�� /D� SHUIRUPDQFH� DX� 0RGLILHG� 6L[�
(OHPHQWV�7DVN� HVW� DVVRFLpH�DX[� FRPSRUWHPHQWV� LPSXOVLIV�GDQV� OD�YLH�TXRWLGLHQQH� WHOV�TX¶REVHUYpV�SDU� OHV�
FOLQLFLHQV�� &HWWH� pWXGH� SHUPHW� G¶pFODLUHU� OHV� OLHQV� HQWUH� O¶LPSXOVLYLWp� HW� OHV� IRQFWLRQV� H[pFXWLYHV� GDQV� XQ�
FRQWH[WH�GH�UpDGDSWDWLRQ�DLJ�H� 

0RWV�FOpV���WUDXPDWLVPH�FUDQLR-FpUpEUDO��LPSXOVLYLWp��LQKLELWLRQ��SULVH�GH�GpFLVLRQ��WkFKH�GH�SHUIRUPDQFH 

 �,PSXOVLYLW\�LV�D�FRPPRQ��DQG�GHELOLWDWLQJ�VHTXHOD�
IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� �7%,�� ZKLFK� KDV�
LPSRUWDQW�FRQVHTXHQFHV�RQ�WKH�SDWLHQWV¶�UHKDELOLWDWLRQ�
SURFHVV�� VRFLDO� UHLQWHJUDWLRQ�� DQG� VDIHW\� �9RWUXED� HW�
DO��� ������� ,QGHHG�� LPSXOVLYH� SRVW-7%,� SDWLHQWV� DUH�
PRUH�OLNHO\�WR�GLVSOD\�DJJUHVVLYH��*UHYH�HW�DO���������
RU� VRFLDOO\� LQDSSURSULDWH� �0F'RQDOG�� )ODQDJDQ��
5ROOLQV�� 	� .LQFK�� ������ EHKDYLRUV�� 7KH\� DUH� DOVR�
PRUH� DW� ULVN� RI� DFFLGHQWV� �5DSSRUW��+DQNV��0LOOLV��	�
'HVKSDQGH�� ������� ,W� LV� WKHUHIRUH� JHQHUDOO\� DFFHSWHG�
WKDW� WKH� SUHVHQFH� DQG� WKH� PDJQLWXGH� RI� LPSXOVLYLW\�
GHVHUYH� WR� EH� DVVHVVHG� GXULQJ� WKH� UHKDELOLWDWLRQ�
SURFHVV� 

 

7KUHH� GLIIHUHQW� PHWKRGV� FDQ� EH� XVHG� WR� DVVHVV�
LPSXOVLYLW\�� TXHVWLRQQDLUHV�� SHUIRUPDQFH� WDVNV�� DQG�
UDWLQJ� VFDOHV�� 4XHVWLRQQDLUHV� DOORZ� D� VXEMHFWLYH�
DVVHVVPHQW� RI� LPSXOVLYLW\� LQ� PXOWLSOH� VLWXDWLRQV� EXW�
DUH�YXOQHUDEOH� WR� UHFDOO�ELDVHV��3HUIRUPDQFH� WDVNV�DUH�
JHQHUDOO\� PRUH� REMHFWLYH� DQG� DOORZ� WR� PHDVXUH� WKH�
XQGHUO\LQJ�PHFKDQLVPV�RI�LPSXOVLYLW\��+RZHYHU��WKH\�
JHQHUDOO\�ODFN�VSHFLILFLW\�DQG�HFRORJLFDO�YDOLGLW\�VLQFH�
WKH\� UDUHO\� WDNH� LQWR� DFFRXQW� WKH� XQSUHGLFWDELOLW\� RI�
HYHU\GD\�OLIH��&\GHUV�	�&RVNXQSLQDU���������)LQDOO\��
UDWLQJ� VFDOHV� DUH� HFRORJLFDOO\� YDOLG� VLQFH� WKH\� DUH�
EDVHG� RQ� REVHUYDWLRQV� RI� DFWXDO� EHKDYLRUV� EXW� DUH�
FRVWO\� DQG� LPSRVVLEOH� WR� DGDSW� WR� D� GLYHUVLW\� RI�
VLWXDWLRQV� 

,Q� 7%,� SDWLHQWV�� DGGLWLRQDO� VKRUWFRPLQJV� FDQ� EH�
QRWHG� IRU� WKH� PHWKRGV� GHVFULEHG�� 6WXGLHV� KDYH�
GHPRQVWUDWHG�WKDW�WKHVH�SDWLHQWV�DUH�RIWHQ�QRW�DZDUH�RI�
WKHLU� GLIILFXOWLHV� �%HFKDUD� 	� 9DQ� GHU� /LQGHQ�� ������
DQG� FRQVHTXHQWO\�� LPSXOVLYH� EHKDYLRUV� FDQ� EH�
XQGHUUHSRUWHG� LQ� TXHVWLRQQDLUHV�� $V� IRU� LQIRUPDQW-

&RUUHVSRQGHQFH�UHJDUGLQJ�WKLV�DUWLFOH�VKRXOG�EH�DGGUHVVHG�WR���/D�
FRUUHVSRQGDQFH� FRQFHUQDQW� FHW� DUWLFOH� GHYUDLW� rWUH� DGUHVVpH� j� ���
$QGUHD�.RFND��'pSDUWHPHQW�GH�SV\FKRORJLH��8QLYHUVLWp�GH�0RQW�
UpDO� 
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UDWHG� TXHVWLRQQDLUHV�� WKH\� PXVW� EH� FRPSOHWHG� E\�
VRPHRQH� FORVH� HQRXJK� WR� EH� DEOH� WR� REVHUYH� WKH�
SDWLHQW¶V� LPSXOVLYLW\��ZKLFK� FDQ�EH� D�FKDOOHQJH� LQ� DQ�
LQSDWLHQW� UHKDELOLWDWLRQ� VHWWLQJ�� $V� IRU� SHUIRUPDQFH�
WDVNV��DV�PHQWLRQHG�HDUOLHU��WKH\�DOORZ�WKH�DVVHVVPHQW�
RI�XQGHUO\LQJ�PHFKDQLVPV��+RZHYHU��DV�RI�\HW�� WKRVH�
KDYH�QRW�EHHQ�LGHQWLILHG�LQ�WKH�7%,�SRSXODWLRQ� 

�7KH� JRDO� RI� WKH� FXUUHQW� VWXG\� LV� WR� PHDVXUH�
GLIIHUHQW� H[HFXWLYH� IXQFWLRQV� LQ� D� SRVW-7%,� VDPSOH�
XVLQJ�SHUIRUPDQFH�WDVNV�DQG�VHH�KRZ�WKHVH�DUH�UHODWHG�
WR�LPSXOVLYH�EHKDYLRUV��,Q�RWKHU�ZRUGV��WKLV�VWXG\�DLPV�
WR� WHVW� VRPH� XQGHUO\LQJ� PHFKDQLVPV� LQ� UHODWLRQ� WR�
LPSXOVLYLW\�EDVHG�RQ�D�WKHRUHWLFDO�PRGHO� 

9RWUXED�HW� DO�¶V� ������� VWXG\�DVVHVVHG� LPSXOVLYLW\�
XVLQJ� D� PXOWL-PRGDO� DSSURDFK� DQG� FRPSDUHG� WKHVH�
PHDVXUHV� ZLWK� LQ� YLYR� REVHUYDWLRQV�� DOORZLQJ� IRU� DQ�
HFRORJLFDO� HYDOXDWLRQ� RI� LPSXOVLYLW\� DQG� GLIIHUHQW�
PHDVXUHV�� 7KHLU� ILQGLQJV� LGHQWLILHG� WKH� 7UDLO-0DNLQJ�
7HVW�DV�D�VHQVLWLYH��EXW�QRW�VSHFLILF��PHDVXUH�WR�PRWRU�
LPSXOVLYLW\�� +RZHYHU�� WKH� DXWKRUV� FKRVH� WKH�
SHUIRUPDQFH� WDVNV� RQ� WKH� EDVLV� RI� IUHTXHQF\��
FRQVHTXHQWO\��QR�PRGHO�RI�LPSXOVLYLW\�ZDV�XVHG�LQ�WKH�
VHOHFWLRQ� RI� WKH� PHDVXUHV� DGPLQLVWHUHG� WR� WKH�
SDUWLFLSDQWV��:H�ZRQGHU� LI� WKH� VHOHFWLRQ� RI�PHDVXUHV�
EDVHG� RQ� D� WKHRUHWLFDO� RULHQWDWLRQ� DQG� XQGHUO\LQJ�
PHFKDQLVPV� FRXOG� VWUHQJWKHQ� WKH� OLQNV� EHWZHHQ�
GLIIHUHQW�PHDQV�RI�DVVHVVPHQW�RI�LPSXOVLYLW\� 

:KHQ�LW�FRPHV� WR�D� WKHRUHWLFDO� UDWLRQDOH��D� UHYLHZ�
RI� WKH� FXUUHQW� SRVW-7%,� LPSXOVLYLW\� OLWHUDWXUH� �.RFND�
	� *DJQRQ�� ������ VKRZHG� WKDW� GHILQLWLRQV� YDU\�
VLJQLILFDQWO\� IURP� RQH� VWXG\� WR� DQRWKHU�� VRPH�
GHILQLWLRQV� DUH� QDUURZ� �H�J��� FKRRVLQJ� VPDOOHU�
LPPHGLDWH� JUDWLILFDWLRQ� LQVWHDG� RI� ODUJHU� GHOD\HG�
UHLQIRUFHUV��ZKLFK� LV� DQ� REVHUYDEOH� EHKDYLRUDO� DVSHFW�
RI�LPSXOVLYLW\��DQG�VRPH�DUH�EURDGHU��HQFRPSDVVLQJ�D�
PXOWLWXGH�RI�GLPHQVLRQV�DQG�EHKDYLRUV���,Q�WKH�FXUUHQW�
VWXG\�� LPSXOVLYLW\� LV� FRQVLGHUHG� WR� EH� D� PXOWL-
GLPHQVLRQDO� FRQVWUXFW�� 6XFK� D� FRQFHSWXDOL]DWLRQ� KDV�
JDLQHG�D� VLJQLILFDQW� DPRXQW�RI� VXSSRUW� LQ� WKH� FXUUHQW�
OLWHUDWXUH�� ,QGHHG�� LW� LV� QRZ� JHQHUDOO\� DFFHSWHG� WKDW�
LPSXOVLYLW\� LV� D� PXOWLIDFHWHG� FRQVWUXFW� DQG� VXFK� D�
GLVWLQFWLRQ�PD\�KHOS�LQ�XQGHUVWDQGLQJ�WKHLU�XQGHUO\LQJ�
PHFKDQLVPV�DQG�VSHFLILF�GLPHQVLRQV� 

2EVHUYLQJ� WKDW�SDWLHQWV�ZLWK�GLIIHUHQW� OHVLRQV��L�H���
GDPDJH� WR� GLIIHUHQW� DUHDV� RI� WKH� IURQWDO� OREH�� KDG�
GLIIHUHQW�QHXURSV\FKRORJLFDO�GLIILFXOWLHV��%HFKDUD�DQG�
9DQ� GHU� /LQGHQ� ������� LGHQWLILHG� WKUHH� GLIIHUHQW�
XQGHUO\LQJ� PHFKDQLVPV� WKDW� FRPH� LQWR� SOD\� LQ�
GHFLVLRQ-PDNLQJ� DQG� LPSXOVH� FRQWURO�� 7KH� ILUVW�
PHFKDQLVP��SUHSRWHQW�UHVSRQVH�LQKLELWLRQ��UHIHUV�WR�WKH�
DELOLW\� WR� YROXQWDULO\� VXSSUHVV� WKH� GRPLQDQW� UHVSRQVH�
DQG�DSSHDUV�WR�EH�OLQNHG�WR�WKH�PRUH�SRVWHULRU�DUHD�RI�
WKH� YHQWURPHGLDO� SUHIURQWDO� FRUWH[�� 7KH� VHFRQG�
PHFKDQLVP�LV� UHVLVWDQFH� WR�SURDFWLYH� LQWHUIHUHQFH�DQG�
LW� UHIHUV� WR� WKH� DELOLW\� WR� UHVLVW� WKH� LQWUXVLRQ� RI�

LQIRUPDWLRQ� WKDW� LV�QR� ORQJHU� UHOHYDQW� LQ� WKH�ZRUNLQJ�
PHPRU\�� 7KLV� PHFKDQLVP� VHHPV� WR� EH� OLQNHG� WR� WKH�
ODWHUDO� RUELWRIURQWDO� DQG� GRUVRODWHUDO� UHJLRQV� RI� WKH�
SUHIURQWDO� FRUWH[�� 7KH� WKLUG� PHFKDQLVP� LV� GHFLVLRQ-
PDNLQJ� DQG� LW� UHIHUV� WR� WKH� DELOLW\� WR�PDNH� D� FKRLFH�
DIWHU�FRQVLGHULQJ�WKH�FRQVHTXHQFHV�RI�WKDW�FKRLFH��7KLV�
PHFKDQLVP� DSSHDUV� WR� EH� OLQNHG� WR� WKH� YHQWURPHGLDO�
SUHIURQWDO�FRUWH[��(DFK�PHFKDQLVP�FDQ�EH�WHVWHG�ZLWK�
GLIIHUHQW�SHUIRUPDQFH�WDVNV��DQG�WKH�DXWKRUV�VXJJHVWHG�
OLQNV� EHWZHHQ� WKHP� DQG� WKH� XUJHQF\�� SHUVHYHUDQFH��
DQG� SUHPHGLWDWLRQ� GLPHQVLRQV� RI� WKH� 8336� PRGHO��
UHVSHFWLYHO\� 

7KH� 8336� PRGHO� �:KLWHVLGH� 	� /\QDP�� ������ LV�
JDLQLQJ� D� VLJQLILFDQW� DPRXQW� RI� VXSSRUW� LQ� WKH�
OLWHUDWXUH�RQ�LPSXOVLYLW\�DQG�LV�VORZO\�PDNLQJ�LWV�ZD\�
LQWR� WKH�SRVW-7%,� OLWHUDWXUH�DV�ZHOO��$FFRUGLQJ� WR�WKLV�
PRGHO�� WKHUH� DUH� IRXU� GLVWLQFW� GLPHQVLRQV� WR�
LPSXOVLYLW\�� XUJHQF\�� ODFN� RI� SHUVHYHUDQFH�� ODFN� RI�
SUHPHGLWDWLRQ�� DQG� VHQVDWLRQ-VHHNLQJ�� 8UJHQF\� UHIHUV�
WR� WKH� WHQGHQF\� WR� HQJDJH� LQ� LPSXOVLYH� EHKDYLRUV� LQ�
HPRWLRQDO� FLUFXPVWDQFHV�� 3HUVHYHUDQFH� UHIHUV� WR� WKH�
WHQGHQF\�WR�UHPDLQ�IRFXVHG�DQG�WKH�DELOLW\�WR�FRPSOHWH�
D� WDVN� WKDW� PD\� EH� FRQVLGHUHG� ERULQJ� RU� GLIILFXOW��
3UHPHGLWDWLRQ� UHIHUV� WR� WKH� WHQGHQF\� WR� WKLQN� DQG�
UHIOHFW� RQ� WKH� FRQVHTXHQFHV� RI� DQ� DFWLRQ� EHIRUH�
FDUU\LQJ� LW� RXW�� 6HQVDWLRQ-VHHNLQJ� UHIHUV� WR� DQ�
RSHQQHVV� WR� WU\LQJ�QHZ� WKLQJV� WKDW�PD\� �RU�PD\�QRW��
EH� GDQJHURXV� DQG� WR� WKH� WHQGHQF\� WR� HQMR\� DFWLYLWLHV�
WKDW�DUH�H[FLWLQJ��6PLWK��&\GHUV��$QQXV��6SLOODQH��DQG�
0F&DUWK\��������VXSSRUWHG�WKH�YDOLGLW\�DQG�XWLOLW\�RI�
XVLQJ� WKHVH� IRXU� GLPHQVLRQV� DQG� GHPRQVWUDWHG� WKDW�
WKH\� FDQ� QRW� RQO\� EH� GLVWLQJXLVKHG� EXW� FDQ� DOVR� KHOS�
FODULI\�GLIIHUHQW�DVSHFWV�RI�ULVN\�EHKDYLRUV��:KLWHVLGH��
/\QDP�� 0LOOHU�� DQG� 5H\QROGV� ������� DOVR�
GHPRQVWUDWHG� WKH� YDOLGLW\� RI� WKLV� PRGHO� E\� VKRZLQJ�
WKDW� LW� FRXOG� GLIIHUHQWLDWH� FOLQLFDO� JURXSV� �LQGLYLGXDOV�
ZLWK� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHUV�� SDWKRORJLFDO�
JDPEOHUV�� DQG� LQGLYLGXDOV� ZLWK� DOFRKRO� DEXVH�
SUREOHPV��IURP�FRQWUROV�ZLWK�XUJHQF\�EHLQJ�WKH�PRVW�
VWURQJO\� DVVRFLDWHG� ZLWK� SV\FKRSDWKRORJ\�� $V� IRU�
LQGLYLGXDOV� ZKR� KDYH� VXIIHUHG� D� 7%,�� 5RFKDW�� %HQL���
$QQRQL��9XDGHQV��DQG�9DQ�GHU�/LQGHQ��������QRW�RQO\�
VKRZHG� WKDW� WKH� PXOWLIDFHWHG� QDWXUH� RI� LPSXOVLYLW\�
DOVR� DSSOLHV� WR� WKLV� SRSXODWLRQ�� EXW� DOVR� VKRZHG� DQ�
LQFUHDVH�LQ�XUJHQF\��D�ODFN�RI�SHUVHYHUDQFH��DQG�D�ODFN�
RI�SUHPHGLWDWLRQ�SRVW-7%,� 

'LIIHUHQW�DXWKRUV�WHVWHG�DQG�VXSSRUWHG�%HFKDUD�DQG�
9DQ� GHU� /LQGHQ¶V� ������� K\SRWKHVHV� DPRQJVW� QRQ-
FOLQLFDO�SRSXODWLRQV�� ,QGHHG��XUJHQF\�KDV�EHHQ� OLQNHG�
WR�SUHSRWHQW�UHVSRQVH�LQKLELWLRQ�DV�PHDVXUHG�E\�D�*R�
1R-*R� �*1*�� WDVN� LQ� ZKLFK� WKH� SDUWLFLSDQW� PXVW�
ZLWKKROG�D�GRPLQDQW�UHVSRQVH��*D\��5RFKDW��%LOOLHX[��
G¶$FUHPRQW�� 	� 9DQ� GHU� /LQGHQ�� ������� /DFN� RI�
SHUVHYHUDQFH� KDV� EHHQ� OLQNHG� WR� WDVN� XQUHODWHG�
WKRXJKWV�DQG�SURDFWLYH�LQWHUIHUHQFH�HUURUV�DV�PHDVXUHG�
E\� D� PRGLILHG� *1*� WDVN� DLPLQJ� WR� JHQHUDWH� WDVN�
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XQUHODWHG�WKRXJKWV��L�H���D�VORZHU�SDFHG�YHUVLRQ�RI�WKH�
*1*��DQG�D�5HFHQW�1HJDWLYHV�7DVN��*D\�HW�DO����������
/DFN� RI� SUHPHGLWDWLRQ� KDV� EHHQ� OLQNHG� WR�
GLVDGYDQWDJHRXV�FKRLFHV�RQ� WKH� ,RZD�*DPEOLQJ�7DVN�
DPRQJ� FROOHJH� VWXGHQWV� �=HUPDWWHQ��9DQ� GHU� /LQGHQ��
G
$FUHPRQW��-HUPDQQ��	�%HFKDUD���������7KH�ODWWHU�LV�
D� GHFLVLRQ-PDNLQJ� WDVN� LQ� DQ� DPELJXRXV� VLWXDWLRQ� LQ�
ZKLFK�WKH�SDUWLFLSDQW�LV�H[SHFWHG�WR�OHDUQ�ZKLFK�GHFNV�
DUH� PRUH� DGYDQWDJHRXV�� +RZHYHU�� RWKHU� DXWKRUV�
GHPRQVWUDWHG� GLIIHUHQW� OLQNV� EHWZHHQ� WKH� 8336�
GLPHQVLRQV� DQG� WKHVH� PHFKDQLVPV�� ,QGHHG�� %LOOLHX[��
*D\��5RFKDW�� DQG�9DQ� GHU� /LQGHQ� ������� VKRZHG� DQ�
LQGLUHFW� UHODWLRQVKLS� EHWZHHQ� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� DQG� XUJHQF\�� 0RUH� SUHFLVHO\�� WKLV� VWXG\�
VKRZHG� WKDW� D� GLIILFXOW\� LQ� LQKLELWLQJ� SUHSRWHQW�
UHVSRQVHV� LV� OLQNHG� WR�PRUH� GLVDGYDQWDJHRXV� FKRLFHV�
ZKLFK� LQ� WXUQ� LV� OLQNHG� WR� XUJHQF\� DQG� SUREOHPDWLF�
EHKDYLRUV�� )LQDOO\�� D� PHWD-DQDO\VLV� FRQGXFWHG� E\�
&\GHUV� DQG� &RVNXQSLQDU� �������� XVLQJ� WKH� 8336�
PRGHO� DQG� RWKHU�PRGHOV� RI� LPSXOVLYLW\�� VKRZHG� WKDW�
QHJDWLYH� XUJHQF\�� ODFN� RI� SHUVHYHUDQFH�� DQG� ODFN� RI�
SODQQLQJ� DUH� DOO� WKUHH� UHODWHG� WR� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ�DQG�WKDW�VHQVDWLRQ-VHHNLQJ�LV�OLQNHG�WR�GHOD\�
LQ�UHVSRQVH� 

$V�PHQWLRQHG�HDUOLHU��IHZ�DXWKRUV�KDYH�VWXGLHG�WKH�
OLQN� EHWZHHQ� LPSXOVLYLW\� DQG� WKHVH� XQGHUO\LQJ�
PHFKDQLVPV� DV� PHDVXUHG� E\� SHUIRUPDQFH� WDVNV�
DPRQJVW�D�7%,�VDPSOH��7KLV�LV�VXUSULVLQJ��FRQVLGHULQJ�
WKDW� SRVW-7%,� LPSXOVLYLW\�� DV� PHQWLRQHG� HDUOLHU�� LV�
DVVRFLDWHG� ZLWK� GHOHWHULRXV� RXWFRPHV�� WKDW� 7%,V� DUH�
RIWHQ� DVVRFLDWHG� ZLWK� IURQWDO� OHVLRQV� �0F'RQDOG��
+XQW�� +HQU\�� 'LPRVND�� 	� %RUQKRIHQ�� ������
0H\WKDOHU�� 3HGX]]L�� (OHIWKHULRX�� 	� 1RYDFN�� �������
DQG� WKDW� H[HFXWLYH� IXQFWLRQV� DUH�PRVWO\� VXSSRUWHG�E\�
WKH� IURQWDO� OREH�� )XUWKHUPRUH�� GHILFLWV� LQ� LQKLELWLRQ�
�3LFWRQ� HW� DO��� ������� SODQQLQJ� �)RUWLQ�� *RGERXW�� 	�
%UDXQ�� ������� DQG� IOH[LELOLW\� �-RKQVWRQH�� /HDFK��
+LFNH\�� )UDQN�� 	� 5XSULJKW�� ������ KDYH� EHHQ�
DVVRFLDWHG�ZLWK�7%,� DQG� DOO� RI� WKHVH� FDQ� SRVVLEO\� EH�
OLQNHG� WR� LPSXOVLYLW\�� 6LPLODUO\�� VWXGLHV� KDYH� VKRZQ�
WKDW� SDWLHQWV� ZLWK� 7%,� SUHVHQW� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� LPSDLUPHQWV� �'LPRVND-'L� 0DUFR��
0F'RQDOG��.HOO\��7DWH��	� -RKQVWRQH��������*DJQRQ��
%RXFKDUG�� 5DLQYLOOH�� /HFRXUV�� 	� 6W-$PDQG�� ������
5RFKDW�� %HQL�� $QQRQL�� 9XDGHQV�� 	� 9DQ� GHU� /LQGHQ��
������� SURDFWLYH� LQWHUIHUHQFH� GLIILFXOWLHV� �5RFKDW� HW�
DO����������DQG�ZHDNHQHG�GHFLVLRQ-PDNLQJ��%RQDWWL�HW�
DO����������7KHUHIRUH��ZH�EHOLHYH�WKDW�WKHUH�LV�D�JDS�LQ�
WKH�OLWHUDWXUH�DV�WR�WKH�VWXG\�RI�WKH�OLQN�EHWZHHQ�WKHVH�
XQGHUO\LQJ�PHFKDQLVPV�DQG�SRVW-7%,�LPSXOVLYLW\� 

,Q�WKH�SUHVHQW�VWXG\��ZH�DLP�WR�FRPSDUH�SRVW-DFXWH�
7%,� VXUYLYRUV� WR� FRQWUROV� RQ� PHDVXUHV� RI� SUHSRWHQW�
UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ��:H�EHOLHYH�WKDW�WKH�
7%,� SDUWLFLSDQWV� ZLOO� VKRZ� ZHDNHU� SHUIRUPDQFHV� RQ�

LQKLELWLRQ� DQG� GHFLVLRQ-PDNLQJ� WDVNV� �WKH�*1*� WDVN��
WKH� 6WRS-6LJQDO� 7DVN�� WKH� ,RZD� *DPEOLQJ� 7DVN�� WKH�
1HOVRQ� 7DVN�� WKH� 0RGLILHG� 6L[� (OHPHQWV� 7DVN�� WKH�
7UDLO-0DNLQJ� 7HVW�� DQG� WKH� +D\OLQJ� 7HVW�� WKDQ� WKH�
PDWFKHG� FRQWUROV�� )XUWKHUPRUH��ZH� EHOLHYH� WKDW� WKHVH�
GLIIHUHQFHV� ZLOO� QRW� RQO\� EH� DWWULEXWDEOH� WR� JHQHUDO�
FRJQLWLYH�LPSDLUPHQW��DV�PHDVXUHG�E\�WKH�GLJLW�VSDQ���
:H� ZLOO� DOVR� H[DPLQH� WKH� UHODWLRQV� EHWZHHQ�
SHUIRUPDQFH� WDVNV� ZLWK� LPSXOVLYH� EHKDYLRUV� LQ�
HYHU\GD\� OLIH� LQ� DQ� DFXWH� UHKDELOLWDWLRQ� VHWWLQJ� DV�
UHSRUWHG�E\� WKH�SDWLHQWV¶�FOLQLFLDQV�DQG�QXUVHV�IRU�WKH�
7%,� VXUYLYRUV� LQ� RXU� VWXG\�� :H� H[SHFW� WKDW�
SHUIRUPDQFH�RQ� WKH� WDVNV�ZLOO� VHUYH� DV� D�SUHGLFWRU�RI�
WKH�IUHTXHQF\�RI�LPSXOVLYH�EHKDYLRUV�LQ�HYHU\GD\�OLIH�
LQ� WKH� UHKDELOLWDWLRQ� VHWWLQJ� IRU� WKH� 7%,� SDUWLFLSDQWV��
,QGHHG��ZH�EHOLHYH�WKDW�LI�D�SHUVRQ�KDV�GLIILFXOWLHV�ZLWK�
LQKLELWLRQ� DQG� GHFLVLRQ-PDNLQJ� VNLOOV�� WKH\� ZLOO� EH�
UHIOHFWHG� LQ� WKHLU� EHKDYLRUV� LQ� HYHU\GD\� OLIH�� WKXV�
UHVXOWLQJ� LQ� DQ� LQFUHDVHG� IUHTXHQF\� RI� REVHUYHG�
LPSXOVLYH�EHKDYLRUV� 

0HWKRG 

3DUWLFLSDQWV 

)RU�WKH�SUHVHQW�VWXG\�����SDUWLFLSDQWV�����PDOHV����
IHPDOHV�� ��� )UHQFK-VSHDNLQJ�� �� (QJOLVK-VSHDNLQJ�� ��
6SDQLVK-VSHDNLQJ�� DQG� �� ZKR� KDYH� DQRWKHU� SULPDU\�
ODQJXDJH�����&DXFDVLDQ����$IULFDQ-$PHULFDQ��DQG���RI�
$VLDQ� GHVFHQW�� ZKR� KDG� VXVWDLQHG� D� 7%,� ZHUH�
UHFUXLWHG�IURP�WZR�UHKDELOLWDWLRQ�FHQWUHV�LQ�WKH�JUHDWHU�
0RQWUHDO�DUHD��4XHEHF��&DQDGD���$OO�SDUWLFLSDQWV�ZHUH�
XQGHUJRLQJ�DQ�LQWHQVLYH�UHKDELOLWDWLRQ�SURJUDP��7DEOH�
�� VKRZV� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ� DQG� OHVLRQ�
FKDUDFWHULVWLFV� IRU� WKH� VDPSOH�� 3DUWLFLSDQWV� ZLWK�
*ODVJRZ� &RPD� 6FDOH� VFRUHV� UDQJLQJ� IURP� ��� WR� ���
KDG� VXVWDLQHG� EUDLQ� LQMXULHV� VHYHUH� HQRXJK� WR� UHTXLUH�
LQSDWLHQW� VWD\� DQG� UHKDELOLWDWLRQ�� ,W� VKRXOG� DOVR� EH�
QRWHG� WKDW� LQMXU\� VHYHULW\� ZDV� GHWHUPLQHG� E\� WKH�
SDWLHQWV¶� SK\VLFLDQ�� 3DWLHQWV� ZHUH� UHFUXLWHG� EDVHG� RQ�
WKH� IROORZLQJ� LQFOXVLRQ� FULWHULD�� ��� KDV� VXIIHUHG� D�
WUDXPDWLF� EUDLQ� LQMXU\�� ��� DW� OHDVW� WKUHH� ZHHNV� SRVW-
7%,� WR� HQVXUH�D� VWDEOH�PHGLFDO� FRQGLWLRQ����� WKH�7%,�
RFFXUUHG� DIWHU� WKH� DJH� RI� ���� ��� DQ� DELOLW\� WR�
FRPSUHKHQG� DQG� WR� DGKHUH� WR� LQVWUXFWLRQV�� ��� LQ� DQ�
DFXWH� SKDVH� RI� UHFRYHU\�� ��� XQGHUJRLQJ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� SURJUDP�� ��� DJHG� EHWZHHQ� ��� DQG� ���
\HDUV�� ([FOXVLRQ� FULWHULD� LQFOXGHG�� ��� D� ODFN� RI�
IXQFWLRQDO�(QJOLVK�RU�)UHQFK�����D�GLDJQRVLV�RI�DSKDVLD�
RU�DJQRVLD�����D�GLDJQRVLV�RI�KHPLQHJOHFW� 

7KH�FRQWURO�JURXS�RI����SDUWLFLSDQWV�ZDV�UHFUXLWHG�
IURP�WKH�FRPPXQLW\�WR�PDWFK�WKH�7%,�SDUWLFLSDQWV�RQ�
JHQGHU�� DJH�� DQG� HGXFDWLRQ�� ([FOXVLRQ� FULWHULD�
LQFOXGHG�����D�KLVWRU\�RI�7%,�����D� ODFN�RI� IXQFWLRQDO�
(QJOLVK�RU�)UHQFK�� 
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7DEOH�� 

6RFLRGHPRJUDSKLF�,QIRUPDWLRQ�DQG�,QMXU\�&KDUDFWHULVWLFV�RI�3DUWLFLSDQWV 

,' $JH *HQGHU 
<HDUV�RI�
HGXFDWLRQ 

7LPH�SRVW�
LQMXU\��GD\V� 

,QMXU\�
VHYHULW\ 

*&6 &DXVH ,QMXU\�ORFDWLRQ 

� �� 0DOH �� �� 6HYHUH � 09$ /�V\OYLDQ�6$+��/�WHPSRUDO�HGHPD����
GLIIXVH�FHUHEUDO�HGHPD��/�IURQWR-� 

WHPSRUDO���SHULRUELWDO�FRQWXVLRQV� 

� �� )HPDOH �� �� 6HYHUH � 09$ ,QWHUSHGXQFXODU�IRVVD�6$+��,9+��5�
IURQWDO���WHPSRUDO�FRQWXVLRQV��'$, 

� �� 0DOH �� �� 0LOG 
�FRPSOH[ 

�� 093 /�5�WHPSRUDO�FRQWXVLRQV��VXEIDOFLQH�
6'+ 

� �� 0DOH � �� 0RGHUDWH � 09$ /�V\OYLDQ�6$+ 

� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�/�6'+��/�('+ 

� �� )HPDOH �� ��� 0LOG 
FRPSOH[ 

�� 09$ /�SDULHWR-RFFLSLWDO�6'+ 

� �� )HPDOH �� �� 0RGHUDWH �� 09$ 5�IURQWDO�6$+��/�IURQWR-SDULHWDO-
WHPSRUDO�6$+ 

� �� 0DOH �� �� 0RGHUDWH �� $V�
VDXOW 

/�5�IURQWDO�6'+��/�5�IURQWDO�K\JURPDV��
VNXOO�IUDFWXUH 

� �� 0DOH �� ��� 0RGHUDWH �� )DOO /�6'+��/�5�SDULHWDO�6$+��GLIIXVH�FHUH�
EUDO�HGHPD 

�� �� 0DOH �� ��� 6HYHUH � 09$ /�5�IURQWDO�FRQWXVLRQV��'$, 

�� �� 0DOH �� �� 6HYHUH � 093 5�('+��5�6'+��PXOWLSOH�VNXOO�IUDFWXUHV 

�� �� 0DOH �� ��� 6HYHUH � )DOO 5�6'+��5�/�6$+��/�WHPSRUDO�VNXOO�IUDF�
WXUH 

�� �� 0DOH �� �� 0RGHUDWH � 09$ 5�SDULHWDO�6$+��5�WHPSRUDO�FRQWXVLRQV��
5�/�IURQWDO�K\JURPDV��'$, 

�� �� 0DOH �� ��� 6HYHUH �� 09$ 5�SDULHWDO�6$+��5�EDVDO�JDQJOLD�VWURNH 

�� �� 0DOH �� �� 0LOG�
FRPSOH[ 

�� )DOO 5�WHPSRUDO�FRQWXVLRQ��/�SDULHWDO�VNXOO�
IUDFWXUH 

�� �� )HPDOH �� �� 0RGHUDWH �� 093 5�IURQWR-WHPSRUDO�6$+��LQWHUSHGXQFXODU�
IRVVD�6$+��5�/�IURQWDO�FRQWXVLRQV��5�
WHPSRUDO�FRQWXVLRQV��5�IURQWR-WHPSRUDO�
6'+��/�IURQWDO�6'+��LQWHUKHPLVSKHULF�

FHUHEUDO�HGHPD 

�� �� )HPDOH �� ��� 6HYHUH � 09& /�6'+��/�('+��/�WHPSRUDO�FRQWXVLRQV��
/�5�6$+��5�WHPSRUDO�VNXOO�IUDFWXUH��

EUDLQVWHP�KDHPRUUKDJH 
�� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�IURQWDO�6$+��5�IURQWDO�FRQWXVLRQV 

�� �� )HPDOH �� �� 0LOG�
FRPSOH[ 

�� )DOO /�RFFLSLWDO�6$+��5�IURQWDO�,3+��5�
IURQWDO��WHPSRUDO�FRQWXVLRQV��VPDOO�FRQ�
WXVLRQV�RQ�5�/�IURQWDO�OREHV�DQG�5�WHP�
SRUDO�OREH��5�6'+��5�V\OYLDQ�6$+ 

�� �� )HPDOH �� �� 6HYHUH � 09& %LODWHUDO�6'+��%LODWHUDO�6$+ 

�� �� 0DOH �� ��� 0RGHUDWH � )DOO /�IURQWDO�6'+��/���5�6$+��5�IURQWDO�
FRQWXVLRQV 

�� �� 0DOH � ��� 0LOG�
FRPSOH[ 

Q�D )DOO 6'+��5�/�IURQWDO�K\JURPDV 

�� �� )HPDOH � �� 0LOG�
FRPSOH[ 

�� ([SOR
-VLRQ 

5�/�6'+��FRQWXVLRQ�RQ�/�IURQWDO�OREH��
IURQWDO�6$+ 
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0HDVXUHV 

3HUIRUPDQFH� WDVNV�� 3HUIRUPDQFH� WDVNV� IRU� WKH�
SUHVHQW� VWXG\� ZHUH� VHOHFWHG� EDVHG� RQ� D� WKHRUHWLFDO�
UDWLRQDOH�� ,QGHHG�� WKH� IROORZLQJ� WDVNV�ZHUH� XVHG� DV� D�
PHDVXUH�RI�RQH�RU�WKH�RWKHU�XQGHUO\LQJ�PHFKDQLVPV�WR�
WKH� XUJHQF\�� SHUVHYHUDQFH�� DQG� SUHPHGLWDWLRQ�
GLPHQVLRQV� DV� VXJJHVWHG� E\� %HFKDUD� DQG� 9DQ� GHU�
/LQGHQ� �������� ([FHSWLRQDOO\�� WKH� GLJLW� VSDQ� WDVN�
GHVFULEHG� EHORZ� ZDV� DGGHG� DV� D� JHQHUDO� PHDVXUH� RI�
FRJQLWLYH� LPSDLUPHQW�� ,QGHHG�� WKLV� WDVN� LPSOLHV� QR�
LQKLELWLRQ�DQG�ZDV�VLPSO\�DGGHG�WR�PDNH�VXUH�WKDW�WKH�
7%,� JURXS� GLG� QRW� GLIIHU� IURP� WKH� FRQWURO� JURXS� RQ�
PHDVXUHV� WKDW� DUH� QRW� UHODWHG� WR� WKH� XQGHUO\LQJ�
PHFKDQLVPV�RI�LQWHUHVW��L�H���JHQHUDO�LPSDLUPHQW��� 

,W�VKRXOG�EH�QRWHG�WKDW��ZKHQ�SRVVLEOH��L�H���IRU�WKH�
*1*�DQG� VWRS� VLJQDO� WDVNV��� FRHIILFLHQWV� RI� YDULDWLRQ�
�&R9�� 'XFKHN� HW� DO��� ������ ZHUH� REWDLQHG� IRU� HDFK�
SDUWLFLSDQW� E\� GLYLGLQJ� WKH� VWDQGDUG� GHYLDWLRQ� E\� WKH�
UHDFWLRQ� WLPH� �57�� IRU� HDFK� JR� WULDO� �6'�0��� 7KLV�
DOORZHG� XV� WR� REWDLQ� D� PHDVXUH� RI� LQWUD-LQGLYLGXDO�
YDULDELOLW\� DQG� LV� FRQVLGHUHG� WR� EH� D� PHDVXUH� RI�
JHQHUDO� FRJQLWLYH� SHUIRUPDQFH� UHODWHG� WR� VXVWDLQHG�
DWWHQWLRQ�� ,QGHHG�� FRQGXFWLQJ� VXFK�DQ�DQDO\VLV�DOORZV�
WR� GHWHUPLQH� LI� IDWLJXH� PD\� H[SODLQ� VRPH� RI� WKH�
UHVXOWV�� 

*R�1R-*R�� 7KH� *1*� �5REHUWVRQ�� 0DQO\��
$QGUDGH�� %DGGHOH\�� 	� <LHQG�� ������ LV� D� FRPSXWHU�
WDVN�WKDW�UHTXLUHV�GRPLQDQW�UHVSRQVH�LQKLELWLRQ��,Q�WKLV�
WDVN�� WKH� SDUWLFLSDQW� PXVW� UHVSRQG� WR� RQH� W\SH� RI�
VWLPXOXV� DQG� ZLWKKROG� WKH� UHVSRQVH� ZKHQ� D� UDUH�
VWLPXOXV� DSSHDUV� RQ� WKH� VFUHHQ�� 7R� HQVXUH� WKDW� WKH�
SHUVRQV�ZKR�KDYH�VXVWDLQHG�7%,�KDYH�VXIILFLHQW�GHOD\V�
WR� SHUIRUP� WKLV� WDVN� VXFFHVVIXOO\�� D� ���� PV� LQWHU-
VWLPXOXV�GHOD\�ZDV�IL[HG��0HDQ�57V�RQ�VXFFHVVIXO�*R�
WULDOV� DQG� WKH� QXPEHU� RI� RPLVVLRQ� DQG� FRPPLVVLRQ�
HUURUV�ZHUH�PHDVXUHG�IRU�WKH�SUHVHQW�VWXG\�� 

(PRWLRQDO� 6WRS-6LJQDO� 7DVN�� 7KH� 6WRS-6LJQDO�
7DVN� �667�� 9HUEUXJJHQ� 	� 'H� +RXZHU�� ������ LV� D�
FODVVLF� UHVSRQVH� LQKLELWLRQ� SDUDGLJP�� /LNH� WKH�*1*��
WKH� 667� LV� D� FRPSXWHU� WDVN� WKDW� UHTXLUHV� GRPLQDQW�
UHVSRQVH� LQKLELWLRQ�� +RZHYHU�� LQ� WKLV� WDVN� WKH�
SDUWLFLSDQW� KDV� WR� FODVVLI\� WZR� GLIIHUHQW� W\SHV� RI�

VWLPXOL� �OHIW� RU� ULJKW� DUURZV�� DQG� PXVW� ZLWKKROG� D�
UHVSRQVH� ZKHQHYHU� D� VWRS� VLJQDO� �D� VRXQG�� LV�
SUHVHQWHG�� 7KHUHIRUH�� WKH� SDUWLFLSDQW� LV� UHTXLUHG� WR�
UHWUDFW�D�VHOHFWLYH�UHVSRQVH��5XELD�HW�DO����������,Q�WKLV�
VWXG\�� ZH� XVHG� D� PRGLILHG� YHUVLRQ� RI� WKH� 667� WR�
LQFOXGH� HPRWLRQDO� VWLPXOL�� 7KLV� DOVR� DOORZV� WR� VHH� LI�
WKH�SDWLHQW¶V�SHUIRUPDQFH�LV�DOWHUHG�LQ�WKH�SUHVHQFH�RI�
D� PRUH� DYHUVLYH� HPRWLRQDO� VWLPXOXV� �H�J��� DQJHU���
7KHUHIRUH��HDFK�WULDO�ZDV�SUHFHGHG�E\�D�IL[DWLRQ�FURVV��
IROORZHG�E\�D�SLFWXUH�RI�D�IDFH�ZKLFK�VKRZHG�HLWKHU�D�
QHXWUDO�RU�DQ�DQJU\�HPRWLRQ��DQG�E\�WKH�FXH�µµ��¶¶�RU�
µµ!!¶¶��,Q�����RI�WKH�WULDOV��WKH�FXH�ZDV�IROORZHG�E\�D�
WRQH�� 3DUWLFLSDQWV� ZHUH� DVNHG� WR� GHWHUPLQH� LI� WKH�
DUURZV�ZHUH�SRLQWLQJ� OHIW� �����E\�SUHVVLQJ� WKH�&�NH\�
RQ�WKH�NH\ERDUG�RU�ULJKW��!!��E\�SUHVVLQJ�WKH�9�NH\�RQ�
WKH�NH\ERDUG�DQG�WR�ZLWKKROG�WKHLU�UHVSRQVH�LQ�WULDOV�LQ�
ZKLFK�D� WRQH� IROORZHG� WKH� FXH��$� WUDFNLQJ�SURFHGXUH�
ZDV� XVHG�� VWRS-VLJQDO� GHOD\V� �66'V�� L�H��� WKH� GHOD\�
DIWHU� ZKLFK� WKH� WRQH� LV� HPLWWHG� IROORZLQJ� WKH� FXH��
EHJDQ� DW� ���� PV� DQG� YDULHG� GHSHQGLQJ� RQ� WKH�
SHUIRUPDQFH� RI� HDFK� VXEMHFW�� 0RUH� SUHFLVHO\�� D�
VXFFHVVIXO�LQKLELWLRQ�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVH�RI�
��� PV� RQ� WKH� QH[W� VWRS� WULDO� DQG� DQ� XQVXFFHVVIXO�
LQKLELWLRQ� LV� DVVRFLDWHG�ZLWK� D� ���PV� GHFUHDVH��$OVR��
WKH� HPRWLRQDO� VWLPXOL� ZHUH� FRXQWHUEDODQFHG� EHWZHHQ�
SDUWLFLSDQWV͘ 

6WRS-VLJQDO�UHDFWLRQ�WLPHV��6657V��ZHUH�PHDVXUHG�
DQG�XVHG�IRU�WKH�DQDO\VHV�LQ�WKLV�VWXG\��7R�HVWLPDWH�WKH�
6657V��ZH�XVHG�WKH�LQWHJUDWLRQ�PHWKRG�EHFDXVH�LW�KDV�
EHHQ� GHPRQVWUDWHG� DV� PRUH� SUHFLVH� DQG� OHVV�
VXVFHSWLEOH� WR�VKRZ�EHWZHHQ-JURXS�GLIIHUHQFHV�ZKHUH�
WKHUH�DUH�QRQH��:LWK�WKLV�PHWKRG��6657V�DUH�HVWLPDWHG�
E\� WDNLQJ� LQWR� DFFRXQW� WKH� 57� GLVWULEXWLRQ� DQG� WKH�
SUREDELOLW\� RI� UHVSRQGLQJ� LQ� VWRS� WULDOV� LQVWHDG� RI�
DVVXPLQJ�WKDW�WKH�6657�FRUUHVSRQGV�WR�WKH�VXEWUDFWLRQ�
RI�WKH�PHDQ�VWRS-VLJQDO�GHOD\�IURP�WKH�PHDQ�57�DV�LW�
LV� WKH� FDVH� ZLWK� WKH� PHDQ� PHWKRG� �IRU� D� WKRURXJK�
H[SODQDWLRQ�� UHIHU� WR� 9HUEUXJJHQ�� &KDPEHUV�� 	�
/RJDQ���������:H�DOVR�HVWLPDWHG� WKH�6657V�IRU�HDFK�
EORFN�VHSDUDWHO\�DV�UHFRPPHQGHG�E\�9HUEXJJHQ�HW�DO��
������� LQ�RUGHU� WR� UHGXFH� WKH� ULVN�RI�XQGHUHVWLPDWLRQ�
GXH� WR� VWUDWHJLF� VORZLQJ�� 6LPLODUO\�� ZH� H[FOXGHG� WKH�
WULDOV� LQ� ZKLFK� SDUWLFLSDQWV� VORZHG� WKHLU� UHVSRQVH� E\�

�� �� 0DOH � �� 0RGHUDWH �� )DOO 5�/�IURQWDO�6$+��5�IURQWDO�6'+��5�/�
IURQWDO�FRQWXVLRQV��/�WHPSRUDO�FRQWXVLRQV 

1RWH��*&6� �*ODVJRZ�&RPD�6FDOH��09$� �PRWRU�YHKLFOH�DFFLGHQW��093� ��PRWRU�YHKLFOH�YHUVXV�SHGHVWULDQ��09&� ��PR�
WRU�YHKLFOH�YHUVXV�F\FOLVW��/� ��OHIW��5� �ULJKW��6'+� �VXEGXUDO�KDHPRUUKDJH��6$+� �VXEDUDFKQRLG�KDHPRUUKDJH��('+� �
HSLGXUDO�KDHPRUUKDJH��,3+� ��LQWUDSDUHQFK\PDO�KDHPRUUKDJH��,9+� �LQWUDYHQWULFXODU�KDHPRUUKDJH��'$,� �GLIIXVH�D[RQDO�
LQMXU\� 

�� �� 0DOH �� �� 0RGHUDWH �� )DOO 5�/�IURQWR-WHPSRUDO�6'+��5�/�IURQWR-
WHPSRUDO�6$+��PXOWLSOH�FRQWXVLRQV� 

,' $JH *HQGHU 
<HDUV�RI�
HGXFDWLRQ 

7LPH�SRVW�
LQMXU\��GD\V� 

,QMXU\�
VHYHULW\ 

*&6 &DXVH ,QMXU\�ORFDWLRQ 
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PRUH� WKDQ�WKUHH�VWDQGDUG�GHYLDWLRQV�WKDQ� WKH�PHDQ�RI�
WKH�SUHYLRXV�WULDOV� 

+D\OLQJ� 7HVW�� 7KH� +D\OLQJ� 7HVW� �%XUJHVV� 	�
6KDOOLFH�� ������ LV� D� WDVN� RI� UHVSRQVH� JHQHUDWLRQ� DQG��
UHVSRQVH� VXSSUHVVLRQ�� RU� VDOLHQW� YHUEDO� UHVSRQVH�
LQKLELWLRQ��7KH�SDUWLFLSDQW�LV�DVNHG�WR�FRPSOHWH�ILIWHHQ�
VHQWHQFHV�ZLWK� WKH�ZRUG� WKDW� LV� H[SHFWHG� DQG� WKHQ� WR�
FRPSOHWH� ILIWHHQ� GLIIHUHQW� VHQWHQFHV�ZLWK� D�ZRUG� WKDW�
GRHV� QRW� PDNH� VHQVH� DQG�� FRQVHTXHQWO\�� WR� VXSSUHVV�
WKH�GRPLQDQW�ZRUG��,Q�WKH�VHFRQG�FRQGLWLRQ��SHQDOWLHV�
DUH� JLYHQ� ZKHQHYHU� WKH� SDUWLFLSDQW� FRPSOHWHV� WKH�
VHQWHQFH� ZLWKRXW� LQKLELWLQJ� WKH� VDOLHQW� UHVSRQVH�� 7KH�
+D\OLQJ� 7HVW� FDOOV� IRU� GRPLQDQW� UHVSRQVH� LQKLELWLRQ��
3HQDOW\�VFRUHV��QXPEHU�RI�SHQDOWLHV��ZHUH�XVHG�LQ�WKLV�
VWXG\� 

1HOVRQ� 7DVN�� 7KH� 1HOVRQ� 7DVN� �1HOVRQ�� 5HXWHU-
/RUHQ]��6\OYHVWHU��-RQLGHV��	�6PLWK��������LV�D�UHFHQW-
SUREHV� WDVN� DQG� FDOOV� IRU� WKH� LQKLELWLRQ� RI� SURDFWLYH�
LQWHUIHUHQFHV� LQ� ZRUNLQJ� PHPRU\�� ,Q� WKLV� WDVN�� D�
IL[DWLRQ�SRLQW� LV�SUHVHQWHG�IRU�����PV�� IROORZHG�E\�D�
����� PV� EODQN�� D� ���� PV� SUHVHQWDWLRQ� RI� IRXU�
ORZHUFDVH�OHWWHUV�IROORZHG�E\�D���VHFRQGV�EODQN�EHIRUH�
DQ� XSSHUFDVH� OHWWHU� LV� SUHVHQWHG� LQ� WKH�PLGGOH� RI� WKH�
VFUHHQ��7KH�SDUWLFLSDQW� LV�DVNHG� WR�GHWHUPLQH�ZKHWKHU�
WKH�SUREH��XSSHUFDVH�OHWWHU��ZDV�DPRQJ�WKH�ORZHUFDVH�
OHWWHUV�SUHVHQWHG� LQ� WKH�EORFN�RI� VWLPXOL� DVVRFLDWHG� WR�
WKDW� WULDO� E\� SUHVVLQJ� RQ� HLWKHU� WKH�&� �SRVLWLYH�� RU�9�
�QHJDWLYH��NH\V�RQ�WKH�NH\ERDUG��7KHUH�DUH����SRVLWLYH�
WULDOV�DQG����QHJDWLYH�WULDOV��7KH�QHJDWLYH�WULDOV�FDQ�EH�
GLYLGHG�LQWR�IRXU�FDWHJRULHV��8QIDPLOLDU��LQ�ZKLFK�WKH�
SUREH� ZDV� QHLWKHU� WKH� VWLPXOXV� QRU� WKH� SUREH� LQ� WKH�
WZR�SUHYLRXV�WULDOV��)DPLOLDU�� LQ�ZKLFK�WKH�SUREH�ZDV�
D�VWLPXOXV�LQ�WKH�SUHYLRXV�WULDO��EXW�QRW�WKH�RQH�EHIRUH��
+LJKO\�)DPLOLDU��LQ�ZKLFK�WKH�SUREH�ZDV�D�VWLPXOXV�LQ�
ERWK� SUHYLRXV� WULDOV�� DQG�5HVSRQVH� &RQIOLFW� LQ�ZKLFK�
WKH�SUREH�ZDV�D�SRVLWLYH�SUREH�LQ�WKH�SUHYLRXV�WULDO��7R�
VXFFHVVIXOO\� FRPSOHWH� WKH� WDVN�� WKH� SDWLHQW� PXVW�
WKHUHIRUH� LQKLELW� WKH� SURDFWLYH� LQWHUIHUHQFHV� RI� WKH�
SUHYLRXV� WULDOV�� ,W� LV� H[SHFWHG� WKDW� WKH� KLJKHU� WKH�
IDPLOLDULW\�� WKH� KDUGHU� LW� ZLOO� EH� WR� LQKLELW�� 5HDFWLRQ�
WLPHV� IRU� WKH� GLIIHUHQW� FRQGLWLRQV� ZHUH� DVVHVVHG� IRU�
WKLV�VWXG\� 

,RZD� *DPEOLQJ� 7DVN�� 7KH� ,RZD� *DPEOLQJ� 7DVN�
�,*7�� %HFKDUD�� 'DPDVLR�� 'DPDVLR�� 	� $QGHUVRQ��
������LV�D�FRPSXWHU�WDVN�LQ�ZKLFK�WKH�SDWLHQW�LV�SODFHG�
LQ� DQ� DPELJXRXV� VLWXDWLRQ� ZKHUH� KH�VKH� LV� DVNHG� WR�
VHOHFW� FDUGV� IURP� IRXU� GLIIHUHQW� GHFNV�� 7ZR� RI� WKRVH�
GHFNV� RIIHU� ELJ� SD\-RIIV� EXW� HYHQ� ELJJHU� ORVVHV�� 7KH�
WZR� RWKHU� GHFNV� RIIHU� VPDOO� SD\-RIIV� ZLWK� VPDOOHU�
ORVVHV�� 7KHUHIRUH�� WKH� VWUDWHJ\� WR� DGRSW� LV� WR� RSW� IRU�
VPDOO�� \HW� FRQVWDQW�JDLQV��7KHUH� DUH����� WULDOV� LQ� WKLV�
WDVN�DQG�VWUDWHJLF�SDWLHQWV�DUH�H[SHFWHG� WR�FKRRVH� WKH�
GHFN� VRPHZKDW� UDQGRPO\� LQ� WKH� ILUVW� WULDOV� DQG� WR�
FKRRVH� WKH� GHFNV� WKDW� RIIHU� VPDOOHU� SD\-RIIV� �DQG�
VPDOOHU� ORVVHV�� LQ� WKH� ODWWHU� WULDOV�� 7KH� ,*7� LV� D� WDVN�

WKDW� UHTXLUHV� GHFLVLRQ-PDNLQJ�� 7KH� QXPEHU� RI� WLPHV�
WKH�SDUWLFLSDQW�FKRVH�DQ�DGYDQWDJHRXV�GHFN�PLQXV�WKH�
QXPEHU� RI� WLPHV� WKH� SDUWLFLSDQW� FKRVH� D�
GLVDGYDQWDJHRXV�GHFN�ZDV�XVHG�IRU�WKH�DQDO\VHV��7KLV�
PHDVXUH��KRZHYHU��RQO\�WDNHV�LQWR�DFFRXQW�WKH�ODVW����
WULDOV� LQ� RUGHU� WR� DOORZ� SDUWLFLSDQWV� WR� KDYH� HQRXJK�
WLPH�WR�XQGHUVWDQG�ZKLFK�GHFNV�DUH�EHWWHU�WKDQ�RWKHUV�� 

0RGLILHG� 6L[� (OHPHQWV� 7DVN�� 7KH� 0RGLILHG� 6L[�
(OHPHQWV� 7DVN� �6(7�� LV� SDUW� RI� WKH� %HKDYLRUDO�
$VVHVVPHQW� RI� '\VH[HFXWLYH� 6\QGURPH� EDWWHU\�
�:LOVRQ��(YDQV��$OGHUPDQ��%XUJHVV��	�(PVOLH���������
,W�DLPV�WR�DVVHVV�SODQQLQJ�DQG�GHFLVLRQ-PDNLQJ��1RUULV�
	�7DWH���������,Q�WKLV�WDVN��WKH�SDUWLFLSDQW�LV�DVNHG�WR�
RUJDQL]H�KLV�KHU�ZRUN�LQ�RUGHU�WR�GR�DW�OHDVW�SDUW�RI�DOO�
VL[� VXEWDVNV� �WZR� DULWKPHWLF� WDVNV�� WZR� LPDJH�
UHFRJQLWLRQ�WDVNV��DQG�WZR�VWRU\-WHOOLQJ�WDVNV��ZLWKLQ�D�
WHQ-PLQXWH� WLPH� IUDPH�ZLWKRXW�GRLQJ� WZR�VXEWDVNV�RI�
WKH� VDPH�FDWHJRU\�RQH�DIWHU� WKH�RWKHU��$� WRWDO� SURILOH�
VFRUH� LV� FDOFXODWHG� E\� FRQVLGHULQJ� WKH� QXPEHU� RI�
DWWHPSWHG� VXEWDVNV� DQG� WKH� QXPEHU� RI� EURNHQ� UXOHV��
3RLQWV�DUH�DOVR�GHGXFWHG�LI�WKH�SDUWLFLSDQW�VSHQGV�PRUH�
WKDQ�QLQH�PLQXWHV� DQG� WKLUW\-RQH� VHFRQGV�RQ�D� VLQJOH�
VXEWDVN�� 7KHUHIRUH�� D� KLJKHU� WRWDO� SURILOH� VFRUH�
LQGLFDWHV� D� EHWWHU� SHUIRUPDQFH�� 7KLV� WDVN� FDOOV� IRU�
SODQQLQJ�DQG�GHFLVLRQ-PDNLQJ��7KH�WRWDO�SURILOH�VFRUH�
ZDV�XVHG�IRU�WKH�DQDO\VHV�LQ�WKLV�VWXG\� 

'HOLV-.DSODQ� ([HFXWLYH� )XQFWLRQ� 6\VWHPV� 7UDLO-
0DNLQJ� 7HVW�� 7KH� 'HOLV-.DSODQ� ([HFXWLYH� )XQFWLRQ�
6\VWHPV� 7UDLO-0DNLQJ� 7HVW� �'.()6� 707�� 'HOLV��
.DSODQ�� 	� .UDPHU�� ����D�� LV� D� PRGLILHG� YHUVLRQ� RI�
3DUWLQJWRQ¶V�7UDLO-0DNLQJ�7HVW��%URZQ�	�3DUWLQJWRQ��
�������,W�LV�D�YLVXDO-PRWRU�VHTXHQFLQJ�WDVN�PHDVXULQJ�
IOH[LELOLW\� RI� WKLQNLQJ�� DQG� LW� DOVR� JLYHV� LQIRUPDWLRQ�
DERXW� LPSXOVLYLW\� LQ� D� QRQ-YHUEDO� WDVN� �6ZDQVRQ��
������� 7KH� '.()6� 707� LV� FRPSRVHG� RI� ILYH�
FRQGLWLRQV��YLVXDO�VFDQQLQJ��QXPEHU�VHTXHQFLQJ��OHWWHU�
VHTXHQFLQJ��QXPEHU-OHWWHU�VZLWFKLQJ��DQG�PRWRU�VSHHG��
7KH�QXPEHU-OHWWHU�VZLWFKLQJ�FRQGLWLRQ� LV� WKH�RQH� WKDW�
DVVHVVHV� IOH[LELOLW\� RI� WKLQNLQJ�� DQG� WKH� RWKHU� IRXU�
FRQGLWLRQV�DOORZ�D�EHWWHU�XQGHUVWDQGLQJ�RI� WKH�UHVXOWV�
REWDLQHG� 

6FDOHG�VFRUHV�DUH�REWDLQHG�IRU�HDFK�FRQGLWLRQ�RI�WKH�
'.()6�707�EDVHG�RQ�D�QRUPDWLYH�VDPSOH��7KLV�WHVW�
KDV� D� JRRG� LQWHUQDO� FRQVLVWHQF\� DQG� YDOLGLW\� �'HOLV��
.DSODQ��	�.UDPHU������E���,Q�WKLV�VWXG\��ZH�XVHG�WKLV�
WDVN�DV�D�PHDVXUH�RI�FRJQLWLYH�IOH[LELOLW\�VLQFH� LW�ZDV�
WKH� RQO\� PHDVXUH� DVVRFLDWHG� ZLWK� LPSXOVLYLW\� LQ�
9RWUXED¶V�VWXG\� �9RWUXED�HW�DO����������6FDOHG�VFRUHV�
IRU� WKH�GLIIHUHQW�FRQGLWLRQV�ZHUH�XVHG� LQ�WKH�DQDO\VHV�
EHORZ� 

'LJLW�6SDQ��7KLV�WHVW�LV�SDUW�RI�WKH�:HVFKOHU�$GXOW�
,QWHOOLJHQFH�6FDOH��WKLUG�HGLWLRQ��:$,6-,,,��:HFKVOHU��
������DQG�LV�D�PHDVXUH�RI�ZRUNLQJ�PHPRU\��7KHUH�DUH�
WZR� FRQGLWLRQV� WR� WKLV� WHVW�� WKH� IRUZDUG� DQG� WKH�
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EDFNZDUG� GLJLW� VSDQ�� ,Q� WKH� IRUZDUG� FRQGLWLRQ�� WKH�
SDUWLFLSDQW�LV�DVNHG�WR�UHSHDW�WKH�QXPEHUV�LQ�WKH�VDPH�
RUGHU�DV�WKH�H[DPLQHU��,Q�WKH�EDFNZDUG�FRQGLWLRQ�� WKH�
SDUWLFLSDQW�LV�DVNHG�WR�UHSHDW�WKH�QXPEHUV�EDFNZDUGV��
$�VFRUH�LV�REWDLQHG�IRU�HDFK�FRQGLWLRQ��WKH�ORQJHU�WKH�
VHTXHQFH��WKH�KLJKHU�WKH�VFRUH�LV��,Q�WKH�FXUUHQW�VWXG\��
WKH�'LJLW�6SDQ�ZDV�DGPLQLVWHUHG�DV�D�JHQHUDO�PHDVXUH�
RI�ZRUNLQJ�PHPRU\�FDSDFLW\�DQG�QRW�DV�D�PHDVXUH�RI�
LPSXOVLYLW\� SHU� VH�� ,Q� WKLV� VHQVH�� WKH�'LJLW� 6SDQ�ZDV�
XVHG� DV� D� FRQWURO� PHDVXUH� RI� JHQHUDO� FRJQLWLYH�
LPSDLUPHQW�� 7KH� VFRUH� REWDLQHG� LQ� HDFK� FRQGLWLRQ�
�IRUZDUG�DQG�EDFNZDUG��ZDV�XVHG�LQ�WKLV�VWXG\� 

4XHVWLRQQDLUH� 

+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH�� 7KH�
+RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� �+$'6��
=LJPRQG�	�6QDLWK��������LV�D���-LWHP�VHOI-UHSRUW�VFDOH�
XVHG�WR�DVVHVV�VWDWHV�RI�DQ[LHW\�DQG�GHSUHVVLRQ�DPRQJ�
D�PHGLFDO�SRSXODWLRQ�ZKLFK�KDV�EHHQ�YDOLGDWHG�DPRQJ�
7%,� VXUYLYRUV� �:KHODQ-*RRGLQVRQ�� 3RQVIRUG�� 	�
6FK|QEHUJHU���������,Q�WKH�SUHVHQW�VWXG\��ZH�LQFOXGHG�
WKLV� TXHVWLRQQDLUH� LQ� RUGHU� WR� HQVXUH� WKDW� WKH� UHVXOWV�
REWDLQHG� DUH� QRW� VROHO\� DWWULEXWDEOH� WR� HPRWLRQDO�
GLVWUHVV� 

2EVHUYDWLRQ�6FDOH� 

,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH�� ,Q� WKH� FXUUHQW�
VWXG\�� ZH� XVHG� *DJQRQ� DQG� +HQU\¶V� ������� )UHQFK�
DGDSWDWLRQ� RI� WKH� UDWLQJ� VFDOH� XVHG� E\�9RWUXED� HW� DO��
��������7KH� VFDOH�� FRPSRVHG� RI� H[WHQVLYH� GHILQLWLRQV�
IROORZHG�E\�H[DPSOHV�IRU�HDFK�FDWHJRU\�RI� LPSXOVLYH�
EHKDYLRUV��ZDV�VXEPLWWHG�WR�VHYHUDO�YDOLGDWLRQ�VWXGLHV�
DPRQJ� FOLQLFLDQV� ZRUNLQJ� ZLWK� 7%,� SDUWLFLSDQWV�
�*DXWKLHU-0RQJHRQ� 	� *DJQRQ�� ������ *DXWKLHU-
0RQJHRQ� 	� *DJQRQ�� ������ *DJQRQ�� ������� $�
SURIHVVLRQDO��XVXDOO\�D�QXUVH��ZRUNLQJ�FORVHO\�ZLWK�WKH�
SDWLHQW� ZDV� DVNHG� WR� GHWHUPLQH� UHWURVSHFWLYHO\� WKH�
IUHTXHQF\��L�H���QHYHU��PRQWKO\��ZHHNO\��RU�GDLO\��RI�WHQ�
W\SHV� RI� LPSXOVLYH� DFWV� �H�J��� GDQJHURXV�� DJJUHVVLYH�
DJDLQVW� VHOI�� DJJUHVVLYH� DJDLQVW� RWKHU�� LPPHGLDWH�
JUDWLILFDWLRQ��DQG�VHYHQ�W\SHV�RI�LPSXOVLYH�FRPPHQWV�
�H�J��� DJJUHVVLYH�� VH[XDOO\� LQDSSURSULDWH�� VRFLDOO\�
LQDSSURSULDWH�� LQWHUUXSWLRQV��� $� WRWDO� VFRUH� ZDV�
REWDLQHG�IRU�HDFK�PRGH�RI�H[SUHVVLRQ��L�H���PRWRU�DQG�
YHUEDO�� E\� DWWULEXWLQJ� RQH� SRLQW� WR� HYHU\� PRQWKO\�
EHKDYLRU�� WZR� SRLQWV� WR� HYHU\� ZHHNO\� EHKDYLRU�� DQG 
WKUHH�SRLQWV�WR�HYHU\GD\�EHKDYLRU�� 

3URFHGXUH 

(YHU\� SDWLHQW� TXDOLI\LQJ� IRU� WKLV� VWXG\� ZDV� ILUVW�
DSSURDFKHG� E\� DQ� LQGHSHQGHQW� FOLQLFLDQ� LQ� RUGHU� WR�
HQVXUH�DQ�XQELDVHG�VHOHFWLRQ�RI�SDUWLFLSDQWV�DQG�D�IXOO\�
YROXQWDU\� FRQVHQW�� ,I� WKH� SDWLHQW� DFFHSWHG� WR� EH�
FRQWDFWHG� IRU� WKH� SUHVHQW� SURMHFW�� D� PHPEHU� RI� WKH�
UHVHDUFK� WHDP� VHW� XS� D� PHHWLQJ� LQ� ZKLFK� KH�VKH�
H[SODLQHG� WKH� DLPV� DQG� WKH� SURMHFW�� ,I� WKH� SDWLHQW�

DFFHSWHG� WR� SDUWLFLSDWH�� D� ZULWWHQ� FRQVHQW� LQ�
DFFRUGDQFH� ZLWK� WKH� LQVWLWXWLRQDO� UHYLHZ� ERDUG¶V�
JXLGHOLQHV� ZDV� FRPSOHWHG� DQG� D� VRFLR-GHPRJUDSKLF�
TXHVWLRQQDLUH�ZDV�DGPLQLVWHUHG� 

7KH�H[SHULPHQW�ZDV�GRQH�LQ�D�VWDQGDUG�HYDOXDWLRQ�
URRP� ZLWK� PLQLPDO� YLVXDO� DQG� DXGLWRU\� GLVWUDFWLRQV�
DQG� WKH� SDUWLFLSDQW� ZDV� VHDWHG� LQ� D� FRPIRUWDEOH� DUP�
FKDLU��(DFK� DVVHVVPHQW�ZDV� GLYLGHG� LQ� DQ� DYHUDJH� RI�
�����VHVVLRQV��UDQJH�IURP���WR����LQ�RUGHU�WR�HQVXUH�DQ�
RSWLPDO�OHYHO�RI�FROODERUDWLRQ�DQG�DOHUWQHVV�IURP�HDFK�
SDUWLFLSDQW�� 7KH� WDVNV� DQG� TXHVWLRQQDLUHV� ZHUH�
DGPLQLVWHUHG�LQ�D�EDODQFHG�RUGHU�DQG�LQ�EHWZHHQ�HDFK�
RI� WKHVH�� WKH�HYDOXDWRU�DVNHG� WKH�SDUWLFLSDQW� LI� KH�VKH�
IHOW�DOHUW�HQRXJK�WR�SXUVXH�ZLWK�WKH�QH[W�WDVN� 

7KH� FRPSXWHU� WDVNV� ZHUH� DGPLQLVWHUHG� RQ� D� ��´�
SHUVRQDO�FRPSXWHU�DQG�WKH�SDUWLFLSDQWV�ZHUH�LQVWUXFWHG�
WR�VLW�LQ�D�ZD\�WKDW�ZDV�FRPIRUWDEOH�IRU�WKHP�DQG�WKDW�
HQVXUHG� D� JRRG� YLHZ� RQ� WKH� FRPSXWHU� VFUHHQ�� 7KH\�
ZHUH� DOVR� LQVWUXFWHG� WR� XVH� WKHLU� GRPLQDQW� KDQG� IRU�
HDFK� WDVN� WKURXJKRXW� WKH� HYDOXDWLRQ��)RU�RQH� VXEMHFW��
DQ�LQMXU\�UHVXOWLQJ�IURP�WKH�DFFLGHQW�PDGH�LW�GLIILFXOW�
RU� LPSRVVLEOH� WR� XVH� KLV�KHU� GRPLQDQW� KDQG� DQG�ZDV�
DGYLVHG�WR�XVH�WKH�RWKHU�KDQG� 

,W� VKRXOG� EH� QRWHG� WKDW�� IRU� WKH� 667� VSHFLILFDOO\��
SDUWLFLSDQWV� ZHUH� SURYLGHG� FOHDU� LQVWUXFWLRQV� DQG�
IHHGEDFN� LQ� EHWZHHQ� HDFK� EORFN� DV� WR� WKHLU� 57V� LQ�
RUGHU� WR� PLQLPL]H� WKH� XVH� RI� H[FHVVLYH� VWUDWHJLF�
VORZLQJ�DV�UHFRPPHQGHG�E\�9HUEUXJJHQ�HW�DO��������� 

'DWD�DQDO\VLV 

7KH�GLVWULEXWLRQ�RI�HDFK�YDULDEOH�ZDV�H[DPLQHG�WR�
HQVXUH�QRUPDOLW\��%RWK�LQGHSHQGHQW�VDPSOH�W-WHVWV�DQG�
0DQQ-:KLWQH\� 8� DQDO\VHV� ZHUH� XVHG� WR� FRPSDUH�
SDWLHQWV� DQG� FRQWUROV� RQ� VRFLRGHPRJUDSKLF� YDULDEOHV�
DQG�RQ�WKHLU�SHUIRUPDQFHV�RQ�WKH�*1*��WKH�06(7��WKH�
+D\OLQJ�7HVW��DQG�WKH�'LJLW�6SDQ��7R�DOOHYLDWH�WKH�WH[W��
ZKHQ� WKH� SDUDPHWULF� DQG� QRQ-SDUDPHWULF� DQDO\VHV�
\LHOG� WKH� VDPH� UHVXOWV�� RQO\� WKH�SULRUV�ZHUH� UHSRUWHG��
5HSHDWHG� PHDVXUHV� $129$V� ZHUH� DOVR� XVHG� WR�
FRPSDUH� SDWLHQWV� DQG� FRQWUROV� RQ� WKHLU� SHUIRUPDQFHV�
RQ�WKH�667��WKH�1HOVRQ�7DVN��WKH�,*7��DQG�WKH�'.()6�
707�� )LQDOO\�� FRUUHODWLRQ� DQDO\VHV� ZHUH� XVHG�� ERWK�
SDUDPHWULF� DQG� QRQ-SDUDPHWULF�� WR� H[DPLQH� WKH�
UHODWLRQVKLSV� EHWZHHQ� SHUIRUPDQFHV� RQ� WKH� LQKLELWLRQ�
WDVNV� DQG� LPSXOVLYH� EHKDYLRUV� REVHUYHG� LQ� HYHU\GD\�
OLIH��:H� DOVR� XVHG� SDUWLDO� FRUUHODWLRQV� WR� H[SORUH� WKH�
UHODWLRQVKLSV�EHWZHHQ�YDULRXV�PHDVXUHV�RI�LPSXOVLYLW\�
ZKLOH�FRQWUROOLQJ�IRU�WKH�LQIOXHQFH�RI�VWDWHV�RI�DQ[LHW\�
DQG�GHSUHVVLRQ�DV�UHSRUWHG�LQ�WKH�+$'6�� 

5HVXOWV 

3UHOLPLQDU\�DQDO\VHV 

6WXGHQW¶V� W-WHVW� IRU� LQGHSHQGHQW� VDPSOHV� KDYH�
VKRZQ�WKDW�WKHUH�DUH�QR�VLJQLILFDQW�GLIIHUHQFHV�RQ�DJH�
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DQG� \HDUV� RI� HGXFDWLRQ� EHWZHHQ� WKH� 7%,� DQG� FRQWURO�
JURXSV��W����� ������S� ������DQG�W����� ������S� �������
UHVSHFWLYHO\��� 

&RPSDULVRQ� EHWZHHQ� SDWLHQWV� DQG� FRQWUROV� RQ� WKH�
SHUIRUPDQFH�WDVNV� 

0HDQV��VWDQGDUG�GHYLDWLRQV��PLQLPDO�DQG�PD[LPDO�
VFRUHV� RI� DOO� SHUIRUPDQFH� WDVNV� IRU� ERWK� 7%,� DQG�
FRQWURO�SDUWLFLSDQWV�DUH�OLVWHG�LQ�7DEOH��� 

*1*�� )RU� WKLV� WDVN� WZR�7%,�SDUWLFLSDQWV�DQG�RQH�
FRQWURO� ZHUH� H[FOXGHG� IURP� DQDO\VHV� EHFDXVH� RI�
WHFKQLFDO� GLIILFXOWLHV�� � ,QGHSHQGHQW� W-WHVWV� ZHUH�

FRQGXFWHG� RQ� PHDQ� 57V� RQ� VXFFHVVIXO� *R� WULDOV�� RQ�
RPLVVLRQ�� DQG� RQ� FRPPLVVLRQ� HUURUV�� 5HVXOWV� VKRZ�
WKDW�7%,�SDUWLFLSDQWV�DUH�VLJQLILFDQWO\�VORZHU�WKDQ�WKH�
FRQWUROV�� W������� �������S� � ������5HVXOWV�DOVR�UHYHDO�
WKDW� 7%,� SDUWLFLSDQWV� PDGH� VLJQLILFDQWO\� PRUH�
RPLVVLRQ� HUURUV� �L�H��� QRW� SUHVVLQJ� WKH� VSDFHEDU�ZKHQ�
WKH\�VKRXOG��WKDQ�WKH�FRQWUROV��W������� �������S� �������
7KH� JURXSV� GLG� QRW� GLIIHU� DV� WR� WKH� QXPEHU� RI�
FRPPLVVLRQ� HUURUV�PDGH� �L�H��� SUHVVLQJ� WKH� VSDFH� EDU�
ZKHQ�WKH\�VKRXOG�QRW���W����� ������S� �����͘ 

,QGHSHQGHQW� W-WHVWV� UHYHDOHG� WKDW� WKH� 7%,�
SDUWLFLSDQWV¶�&R9V�GLG�QRW�VLJQLILFDQWO\�GLIIHU�IURP�WKH�

7DEOH�� 

0HDQ��6WDQGDUG�'HYLDWLRQV��0LQLPXP��DQG�0D[LPXP�RQ�3HUIRUPDQFH�7DVNV�IRU�7%,�DQG�&RQWURO�3DUWLFLSDQWV 

  7%,�3DUWLFLSDQWV 
�Q� ���� 

&RQWURO�3DUWLFLSDQWV 
�Q� ���� 

S 

  0HDQ 6' 0LQ 0D[ 0HDQ 6' 0LQ 0D[   

*1*�57��PV� ������ ����� ��� ��� ������ ����� ��� ��� 

 

*1*�RPLVVLRQ�HUURUV���� ���� ���� � �� ��� ��� � � 
 

*1*�FRPPLVVLRQ�HUURUV���� ����� ����� � �� ����� ����� � ��   

1HOVRQ�57��8)� ������� ������ ��� ���� ������ ������ ��� ���� 


 

1HOVRQ�57��)� ������� ������ ��� ���� ������� ������ ��� ���� 

 

1HOVRQ�57��+)� ������� ������ ��� ���� ������� ������ ��� ���� 


 

1HOVRQ�57��5&� ������� ������ ��� ���� ������� ������ ��� ���� 

 

6657��PV� ������ ������ ��� ���� ������ ������ �� ��� 
 

667�RPLVVLRQ�HUURUV���� ���� ���� � �� ��� ��� � ���   

667�FRPPLVVLRQ�HUURUV���� ����� ����� �� �� ����� ����� �� ��   

06(7�WRWDO�SURILOH�VFRUH ���� ���� � � ���� ��� � � 


 

+D\OLQJ�SHQDOWLHV ���� ���� � �� ���� ���� � �� 
 

,*7���WR��� -���� ����� -�� �� ��� ����� -�� ��   

,*7����WR���� ���� ����� -�� �� ����� ����� -�� �� 

 

,*7�WRWDO�VFRUH -���� ����� -�� �� ����� ����� -�� ��� 

 

'.()6�707�9LVXDO�6FDQ�
QLQJ ���� ���� � �� ���� ���� � ��   

'.()6�707�1XPEHU�6H�
TXHQFLQJ ���� ���� � �� ����� ���� � �� 

 

'.()6�707�/HWWHU�6H�
TXHQFLQJ ���� ���� � �� ���� ���� � �� 
 

'.()6�707�1XPEHU-
/HWWHU�6ZLWFKLQJ ���� ���� � �� ����� ���� � �� 

 

'.()6�707�0RWRU�6SHHG ���� ���� � �� ����� ���� � �� 
 

)RUZDUG�'LJLW�6SDQ ���� ���� � �� ����� ���� � ��   

%DFNZDUG�'LJLW�6SDQ ���� ���� � �� ���� ���� � ��   

1RWH��
S��������

S��������


S���������6'� �VWDQGDUG�GHYLDWLRQ��0LQ� �PLQLPXP��0D[� �PD[LPXP��*1*� �*R�1R-*R��
57� �UHDFWLRQ�WLPH��8)� �XQIDPLOLDU�FRQGLWLRQ��)� �IDPLOLDU�FRQGLWLRQ��+)� �KLJKO\�IDPLOLDU�FRQGLWLRQ��5&� �UHVSRQVH�FRQ�
IOLFW�FRQGLWLRQ��6657� �6WRS-6LJQDO�UHDFWLRQ�WLPH��667� �6WRS-6LJQDO�7DVN��06(7� �0RGLILHG�6L[�(OHPHQWV�7DVN��,*7� �
,RZD�*DPEOLQJ�7DVN� 
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(;(&87,9(�)81&7,216�$1'�,038/6,9,7<�,1�7%, 

FRQWUROV� �W�����  � ������ S�  � ������ DQG� WKHUHIRUH��
VXJJHVWLQJ� WKDW� WKH� LQWHUJURXS�GLIIHUHQFHV�REWDLQHG� LQ�
WKH�*1*�WDVN�DUH�QRW�DWWULEXWDEOH�WR�GHILFLWV�UHODWHG�WR�
VXVWDLQHG�DWWHQWLRQ� 

667��)RU�WKH�DQDO\VHV�RI�WKLV�WDVN��ZH�H[FOXGHG�WKH�
SDUWLFLSDQWV� ZLWK� D� SHUFHQWDJH� RI� LQKLELWLRQ� HUURUV� RI�
����� ��� 7%,V�� �� FRQWUROV�� VLQFH� LW� LV� LPSRVVLEOH� WR�
DFFXUDWHO\�HVWLPDWH�VWRS-VLJQDO�UHDFWLRQ�WLPHV��6657V��
IRU� SDUWLFLSDQWV� ZKR� GR� QRW� LQKLELW� WKHLU� UHVSRQVHV��
6LPLODUO\�� ZH� H[FOXGHG� SDUWLFLSDQWV� ZKR� REWDLQHG�
QHJDWLYH� 6657V� ��� 7%,�� �� FRQWUROV��� $OVR�� DV�
PHQWLRQHG�HDUOLHU�� WULDOV� LQ�ZKLFK SDUWLFLSDQWV� VORZHG�
WKHLU�UHVSRQVH�E\�PRUH�WKDQ�WKUHH�VWDQGDUG�GHYLDWLRQV�
WKDQ� WKH�PHDQ� RI� WKH� SUHYLRXV� WULDOV�ZHUH� HOLPLQDWHG�
�IRU�WKH�7%,�JURXS� PLQ� �����PD[� ������0� ��������
6'�  � ����� WULDOV�� IRU� WKH� FRQWURO� JURXS�� PLQ�  � ����
PD[� �����0� ��������6'� ������WULDOV�� 

$�PL[HG� UHSHDWHG�PHDVXUH�$129$�EHWZHHQ�7%,�
SDUWLFLSDQWV� DQG� FRQWUROV� LQ� WKH� DQJHU� DQG� QHXWUDO�
FRQGLWLRQV� VKRZHG� D� PDLQ� JURXS� HIIHFW�� )���� ����  �
������ S� � ������ Ș�S� � ����� 7KLV� LQGLFDWHV� WKDW� WKH�7%,�
SDUWLFLSDQWV�KDG�VLJQLILFDQWO\�VORZHU�6657V�FRPSDUHG�
WR� FRQWUROV�� 5HVXOWV� DOVR� UHYHDOHG� WKDW� WKHUH� ZDV� QR�
VLJQLILFDQW� HIIHFW� RI� WKH� FRQGLWLRQ� DQG� QR� LQWHUDFWLRQ�
HIIHFW��)V�����͘ 

$V� IRU� WKH� *1*�� &R9V� ZHUH� FDOFXODWHG� DQG�
FRPSDUHG� ZLWK� DQ� LQGHSHQGHQW� W-WHVW� ZKLFK� DOVR�
UHYHDOHG� WKDW� WKH� 7%,� SDUWLFLSDQWV¶� &R9V� GLG� QRW�
VLJQLILFDQWO\� GLIIHU� IURP� WKH� FRQWUROV¶� �W��� � ������ S�
 �������� 

+D\OLQJ�7HVW��$Q�LQGHSHQGHQW�W-WHVW�FRQGXFWHG�RQ�
WKH�QXPEHU�RI�SHQDOWLHV�UHYHDOV�WKDW�WKH�7%,�VXUYLYRUV�
REWDLQHG�VLJQLILFDQWO\�PRUH�SHQDOWLHV� WKDQ� WKH�FRQWURO�
SDUWLFLSDQWV��W�������� �������S� ��������WKXV�LQGLFDWLQJ�
D�ZHDNHU�SHUIRUPDQFH��L�H���PRUH�LQWHUIHUHQFH�IURP�WKH�
GRPLQDQW� ZRUG��� 5HVXOWV� DOVR� UHYHDO� D� VLJQLILFDQW�
GLIIHUHQFH� DV� WR� WKH� WLPH� DZDUGHG� WR� WKH� LQKLELWLRQ�
FRQGLWLRQ� �W��������  � ������ S�  � ������� LQGLFDWLQJ� WKDW�
WKH� 7%,� SDUWLFLSDQWV� WRRN� PRUH� WLPH� WR� LQKLELW� WKH�
UHVSRQVH�ZKHQ�FRPSDUHG�WR�WKH�PDWFKHG�FRQWUROV�� 

1HOVRQ� 7DVN�� 2QH� FRQWURO� GLG� QRW� FRPSOHWH� WKLV�
WDVN� EHFDXVH� RI� D� WHFKQLFDO� GLIILFXOW\�� $� PL[HG�
UHSHDWHG�PHDVXUH�$129$�ZLWK� WKH�JURXSV��7%,�DQG�
FRQWURO��DV�WKH�EHWZHHQ�VXEMHFW�IDFWRU�DQG�WKH�OHYHOV�RI�
LQWHUIHUHQFH��L�H���PLQLPDO��LQWHUPHGLDWH��PD[LPDO��DQG�
UHVSRQVH� LQWHUIHUHQFH�� DV� WKH� UHSHDWHG� PHDVXUHV�
LQGLFDWHG� D� PDLQ� JURXS� HIIHFW� �)���� ����  � ������� S�
�� ������ Ș�S�  � ������ ZKLFK� VKRZHG� WKDW� WKH� 7%,�
SDUWLFLSDQWV¶�57V�ZHUH�VLJQLILFDQWO\�ORQJHU�WKDQ�WKRVH�
RI� WKHLU� PDWFKHG� FRQWUROV�� 5HVXOWV� DOVR� VKRZ� D�
VLJQLILFDQW�HIIHFW�RI�WKH�FRQGLWLRQ��)��������� ��������
S���������Ș�S� �������DQG�D�VLJQLILFDQW�LQWHUDFWLRQ�HIIHFW�
�)��������� �������S� �������Ș�S ������ 

,Q� RUGHU� WR� GHWHUPLQH� LQ�ZKLFK�ZD\� WKH� FRQGLWLRQ�
�OHYHO� RI� LQWHUIHUHQFH�� DIIHFWHG� WKH� UHVXOWV�� SDLUHG�
VDPSOH�W-WHVWV�ZHUH�FRQGXFWHG�IRU�HDFK�JURXS��5HVXOWV�
UHYHDOHG� WKDW� WKHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ� WKH� FRQGLWLRQV� IRU� WKH� 7%,� VDPSOH�� ZKLFK�
VKRZHG� WKDW� WKH� OHYHO�RI� LQWHUIHUHQFH�GLG�QRW�KDYH�DQ�
HIIHFW�RQ�WKH�7%,�SDUWLFLSDQWV¶�57V��,QGHHG��WKHUH�ZHUH�
QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� PLQLPDO�
LQWHUIHUHQFH� DQG� WKH� LQWHUPHGLDWH� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
PLQLPDO� DQG� PD[LPDO� LQWHUIHUHQFH� FRQGLWLRQV� �W�����
 ������S� �������QRU�EHWZHHQ�WKH�PLQLPDO�DQG�UHVSRQVH�
LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ����� S�  � �������
6LPLODUO\�� QR� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG�
EHWZHHQ� WKH� LQWHUPHGLDWH� DQG� PD[LPDO� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
LQWHUPHGLDWH� DQG� UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W
����� ������S� �������QRU�EHWZHHQ�WKH�PD[LPDO�DQG�WKH�
UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ����� S�
 �������� 

$V� IRU� WKH�PDWFKHG� FRQWUROV�� UHVXOWV� UHYHDOHG� WKDW�
WKH� PLQLPDO� LQWHUIHUHQFH� FRQGLWLRQ� VLJQLILFDQWO\�
GLIIHUHG� IURP� DOO� WKUHH� RWKHU� OHYHOV� RI� LQWHUIHUHQFH�
�LQWHUPHGLDWH��W����� �������S���������PD[LPDO��W����� �
������S��� ������ UHVSRQVH� LQWHUIHUHQFH�� W����� �������S�
�� �������ZKLFK� GLG� QRW� VLJQLILFDQWO\� GLIIHU� IURP� HDFK�
RWKHU�� ,QGHHG�� QR� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG�
EHWZHHQ� WKH� LQWHUPHGLDWH� DQG� PD[LPDO� LQWHUIHUHQFH�
FRQGLWLRQV� �W�����  � ����� S�  � ������� EHWZHHQ� WKH�
LQWHUPHGLDWH� DQG� UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W
����� ������S� ������QRU�EHWZHHQ�WKH�PD[LPDO�DQG�WKH�
UHVSRQVH� LQWHUIHUHQFH� FRQGLWLRQV� �W�����  � ������ S�
 � ������� 7KHUHIRUH�� WKLV� WDVN� GLG� QRW� DOORZ� WKH�
GLVFULPLQDWLRQ�EHWZHHQ�FRQGLWLRQV�IRU�WKH�7%,�VDPSOH�� 

:H� DOVR� REVHUYHG� WKH� HUURUV� FRPPLWWHG� E\� HDFK�
JURXS�� EXW� WKH� PHDQ� HUURU� UDWH� ZDV� ORZ� IRU� ERWK�
JURXSV��,QGHHG��WKH�7%,�SDUWLFLSDQWV�PDGH�EHWZHHQ�����
�PLQLPDO�LQWHUIHUHQFH��DQG������UHVSRQVH�LQWHUIHUHQFH��
HUURUV� DQG� WKHLU� PDWFKHG� FRQWUROV� PDGH� EHWZHHQ� ����
�PLQLPDO�LQWHUIHUHQFH��DQG������UHVSRQVH�LQWHUIHUHQFH��
HUURUV�� )RU� WKLV� UHDVRQ�� ZH� GLG� QRW� DQDO\VH� IXUWKHU�
HUURUV� 

)LQDOO\�� DV� IRU� WKH�*1*�DQG� WKH�667�� D�&R9�ZDV�
REWDLQHG� IRU�HDFK�SDUWLFLSDQW� DQG�ZDV� WKHQ�FRPSDUHG�
ZLWK�DQ�LQGHSHQGHQW�W-WHVW��2QFH�DJDLQ��QR�VLJQLILFDQW�
GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�7%,�SDUWLFLSDQWV�DQG�
WKHLU�PDWFKHG�FRQWUROV��W����� ������S� ������� 

,*7��7ZR�7%,�SDUWLFLSDQWV� DQG� WKUHH� FRQWUROV�GLG�
QRW� FRPSOHWH� WKLV� WDVN� EHFDXVH� RI� D� WHFKQLFDO�
GLIILFXOW\�� $� PL[HG� UHSHDWHG� PHDVXUH� $129$�
EHWZHHQ� 7%,� SDUWLFLSDQWV� DQG� FRQWUROV� RQ� WKH� EORFN�
WULDOV� ��� WR����DQG���� WR������ LQGLFDWHG�D�PDLQ�JURXS�
HIIHFW� �)���� ����  � ������� S�  � ������ Ș�S�  � �����ZKLFK�
VKRZHG� WKDW� WKH� FRQWURO� SDUWLFLSDQWV� PDGH� OHVV�



��� 
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GLVDGYDQWDJHRXV� FKRLFHV� WKDQ� WKH� 7%,� VXUYLYRUV��
5HVXOWV�DOVR�VKRZ�D�VLJQLILFDQW�HIIHFW�RI�WKH�FRQGLWLRQ�
�)���� ����  � ������� � � S� �� ������ Ș�S� � ����� DQG� D�
VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW� �)���� ����  � ������ S�
 � ������ Ș�S� � ������ $GGLWLRQDO� DQDO\VHV� UHYHDO� D�
VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV� RQ� WKH� ODVW�
H[SHULPHQWDO�EORFN�RQO\��WULDOV����WR������W����� �������
S�  � ������� 7KLV� LQGLFDWHV� WKDW� WKH� 7%,� SDUWLFLSDQWV�
PDGH�PRUH�GLVDGYDQWDJHRXV�FKRLFHV�RQ� WKH� ODVW� WULDOV�
WKDQ�WKH�FRQWUROV� 

06(7�� $Q� LQGHSHQGHQW� W-WHVW� FRQGXFWHG� RQ� WRWDO�
SURILOH�VFRUHV�UHYHDOV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�
WKH�JURXSV��W�������� ������S����������,QGHHG��WKH�7%,�
SDUWLFLSDQWV�KDG�VLJQLILFDQWO\�ORZHU�SURILOH�VFRUHV�WKDQ�
WKHLU� FRQWURO� FRXQWHUSDUWV�� ZKLFK� LQGLFDWHV� ZHDNHU�
SODQQLQJ�DELOLWLHV�IURP�WKH�SULRU�� 

'.()6� 707�� $� PL[HG� UHSHDWHG� PHDVXUH�
$129$� EHWZHHQ� 7%,� SDUWLFLSDQWV� DQG� FRQWUROV� LQ�
YLVXDO� VFDQQLQJ�� QXPEHU� VHTXHQFLQJ�� OHWWHU�
VHTXHQFLQJ��QXPEHU-OHWWHU�VZLWFKLQJ��DQG�PRWRU�VSHHG�
FRQGLWLRQV� VKRZHG� D� PDLQ� JURXS� HIIHFW� �)���� ����  �
������S� �������Ș�S� �������ZKLFK�LQGLFDWHG�WKDW�WKH�7%,�
SDUWLFLSDQWV�REWDLQHG�VLJQLILFDQWO\�ORZHU�VFDOHG�VFRUHV�
WKDQ� WKHLU� FRQWURO� FRXQWHUSDUWV�� 5HVXOWV� DOVR� VKRZ� D�

VLJQLILFDQW�HIIHFW�RI� WKH�FRQGLWLRQ��)�������� �������S�
 � ������ Ș�S� � ����� DQG� D� VLJQLILFDQW� LQWHUDFWLRQ� HIIHFW�
�)���� ����  � ������ S�  � ������ Ș�S� � ������ ,W� VKRXOG� EH�
QRWHG� WKDW� '.()6� 707� GDWD� ZDV� QRW� DYDLODEOH� IRU�
HLJKW� 7%,� SDUWLFLSDQWV� LQ� RUGHU� QRW� WR� LQWHUIHUH� ZLWK�
WKHLU�RIILFLDO�QHXURSV\FKRORJLFDO�DVVHVVPHQW� 

,QGHSHQGHQW� W-WHVWV� UHYHDO� VLJQLILFDQW� GLIIHUHQFHV�
EHWZHHQ�WKH�7%,�SDUWLFLSDQWV�DQG�WKH�PDWFKHG�FRQWUROV�
RQ�WKH�QXPEHU�VHTXHQFLQJ��W�������� �������S� ��������
WKH� OHWWHU� VHTXHQFLQJ� �W�����  � ������ S�  � ������� WKH�
QXPEHU-OHWWHU� VZLWFKLQJ� �W��������  � ������ S�  � �������
DQG� RQ� WKH�PRWRU� VSHHG� �W����� � ������S� � �������2Q�
HDFK� FRQGLWLRQ�� FRQWUROV� SHUIRUP� EHWWHU� WKDQ� WKH�7%,�
SDUWLFLSDQWV�� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� IRU�
WKH� YLVXDO� VFDQQLQJ� FRQGLWLRQ� �W��������  � ������ S�
 ������� 

'LJLW� 6SDQ�� ,QGHSHQGHQW� W-WHVWV� RQ� WRWDO� VFRUHV�
UHYHDOHG�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�RXU�JURXSV�
RQ� ERWK� IRUZDUG� DQG� EDFNZDUG� GLJLW� VSDQV��
UHVSHFWLYHO\� WV��������  � ������ S�  � ����� DQG� WV�����  �
������S� � ������ ,W� VKRXOG�EH�QRWHG� WKDW�'.()6�707�
GDWD�ZDV�QRW�DYDLODEOH�IRU�VL[�7%,�SDUWLFLSDQWV�LQ�RUGHU�
QRW� WR� LQWHUIHUH�ZLWK� WKHLU�RIILFLDO� QHXURSV\FKRORJLFDO�
DVVHVVPHQW� 

7DEOH�� 

)UHTXHQF\�RI�0RWRU�DQG�9HUEDO�,PSXOVLYH�%HKDYLRUV�LQ�7%,�6DPSOH 
  'DLO\���� :HHNO\���� 0RQWKO\���� 1HYHU���� 

$JJUHVVLYH�DFW�DJDLQVW�RWKHU�RU�REMHFW � � � �� 

$JJUHVVLYH�DFW�DJDLQVW�VHOI � � � �� 

'DQJHURXV�DFW �� �� � �� 

6H[XDO�DFW � � � ��� 

$FW�RI�LPPHGLDWH�JUDWLILFDWLRQ �� � � �� 

,QDSSURSULDWH�DFW � � � �� 

$FW�RI�ODFN�RI�SHUVLVWHQFH �� � � �� 

$FW�RI�DJLWDWLRQ � � � �� 

'LVRUJDQL]HG�DFW �� � � �� 

3HUVHYHUDWLYH�DFW � � � �� 

$JJUHVVLYH�FRPPHQW�DJDLQVW�RWKHU � � � �� 

6H[XDOO\�LQDSSURSULDWH�FRPPHQW � � � �� 

6RFLDOO\�LQDSSURSULDWH�FRPPHQW �� � � �� 

,QDSSURSULDWH�LQWHUUXSWLRQ�ZLWK�D�FRPPHQW � � �� �� 

&RPPHQW�RI�ODFN�RI�SHUVLVWHQFH � � � �� 

'LVRUJDQL]HG�FRPPHQW �� � � �� 
3HUVHYHUDWLYH�FRPPHQW �� � � �� 
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5HODWLRQVKLSV� EHWZHHQ� SHUIRUPDQFH� WDVNV� DQG�
REVHUYDWLRQV 

,W�VKRXOG�EH�QRWHG�WKDW�IRU�WKH�IROORZLQJ�DQDO\VHV��RQO\�
WKH� 7%,� SDUWLFLSDQWV¶� VFRUHV� DQG� UHVXOWV� ZHUH�
FRQVLGHUHG� 

,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH��7DEOH���VKRZV�
WKH� IUHTXHQF\�RI� HDFK�EHKDYLRU� IRU����SDUWLFLSDQWV�RI�
WKH� 7%,� VDPSOH�� $QDO\VHV� ZHUH� PDGH� LQ� RUGHU� WR�
GHWHUPLQH� WKH� FRUUHODWLRQV� EHWZHHQ� WKH� PRWRU� �L�H���
DFWV��DQG�YHUEDO��L�H���FRPPHQWV��LPSXOVLYH�EHKDYLRUV��
5HVXOWV�VKRZ�D�YHU\�VWURQJ�FRUUHODWLRQ��U����� �������S�
��������DQG�GR�QRW�DOORZ�XV�WR�FRQFOXGH�WKDW�WKHVH�DUH�
GLVWLQFW�GLPHQVLRQV��W����� �������S� ��������7KHUHIRUH��
RQO\� WKH� WRWDO�VFRUH�REWDLQHG�IRU�HDFK�7%,�SDUWLFLSDQW�
ZDV� XVHG� IRU� WKH� VXEVHTXHQW� DQDO\VHV�� 

3HUIRUPDQFH�WDVNV� 

,*7��)RU�WKH�IROORZLQJ�DQDO\VHV��RQO\�WKH�WULDOV����
WR�����RI�WKH�,*7�ZHUH�FRQVLGHUHG�VLQFH�VWXGLHV�KDYH�
VKRZQ� WKDW� RQO\� WKH� ODWWHU� WULDOV� DOORZ� WR� VHH� LI� WKH�
VXEMHFW� XQGHUVWDQGV� WKDW�� LQ� WKH� ORQJ� WHUP�� WKH� ULVN\�
GHFNV� KDYH� QR� EHQHILWV�� ZKLFK� LV� WKH� FRQFHSWXDO�
UDWLRQDOH�RI�WKH�WDVN��,QGHHG��LW�KDV�EHHQ�VXJJHVWHG�WKDW�
WKH�WULDOV�DW� WKH�EHJLQQLQJ��DQG�WKH�HQG�RI�WKH� WDVN�GR�

QRW� WDS� LQWR� WKH� VDPH� SV\FKRORJLFDO� PHFKDQLVPV�
�'XQQ�� ������ DQG� LW� WKHUHIRUH� EHFRPHV� LPSUXGHQW� WR�
EDVH�FRQFOXVLRQV�RQ�WKH�WRWDO�VFRUH�� 

'.()6� 707��$V�PHQWLRQHG� HDUOLHU�� WKH�QXPEHU-
OHWWHU� VZLWFKLQJ� FRQGLWLRQ� LV� WKH� RQH� WKDW� DVVHVVHV�
FRJQLWLYH�IOH[LELOLW\��7KHUHIRUH��LW�LV�WKH�RQO\�FRQGLWLRQ�
WKDW�ZDV�FRQVLGHUHG�IRU�WKH�IROORZLQJ�DQDO\VHV� 

&RUUHODWLRQ� $QDO\VHV�� 6SHDUPDQ� FRUUHODWLRQV�
EHWZHHQ� WKH� SHUIRUPDQFH� WDVNV� DQG� WKH� LPSXOVLYH�
EHKDYLRUV�REVHUYHG�E\�WKH�WUHDWLQJ�FOLQLFLDQV�RU�QXUVHV�
LQ�WKH�UHKDELOLWDWLRQ�VHWWLQJ�DUH�UHSRUWHG�LQ�7DEOH����,W�
VKRXOG�EH�QRWHG�WKDW�PXOWLSOH�DQDO\VHV�ZHUH�PDGH�WKXV�
DXJPHQWLQJ� WKH� ULVN� RI� W\SH� ,� HUURUV��+RZHYHU�� VLQFH�
WKH�IROORZLQJ�VWXG\� LV�FRPSRVHG�RI�D�UHODWLYHO\�VPDOO�
VDPSOH� DQG� LV� H[SORUDWRU\�� ZH� ILQG� LW� LPSRUWDQW� WR�
FRQGXFW� DQG� SUHVHQW� WKH� IROORZLQJ� DQDO\VHV�
QRQHWKHOHVV� LQ� RUGHU� WR� EHJLQ� REVHUYLQJ� WKH� OLQNV�
EHWZHHQ� GLPHQVLRQV� RI� LPSXOVLYLW\� DQG� FRJQLWLYH�
PHFKDQLVPV�DPRQJ�D�7%,�VDPSOH� 

,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH��7KH� WRWDO� VFRUH�
RQ� WKH� ,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH� ZDV�
FRUUHODWHG� WR� WKH� WRWDO� SURILOH� VFRUH� RQ� WKH�06(7� �U
�����  � -����� S�  � ������� 7KLV� LQGLFDWHV� WKDW� D� EHWWHU�

7DEOH�� 

6SHDUPDQ�&RUUHODWLRQV�%HWZHHQ�3HUIRUPDQFH�7DVNV�DQG�,PSXOVLYH�%HKDYLRUV 

9DULDEOHV ,%56�7RWDO�6FRUH��Q� 

$JH -��������� 

(GXFDWLRQ -��������� 

7%,�VHYHULW\ ��������� 

*1*�57 -��������� 

*1*�RPLVVLRQ�HUURUV ��������� 

�6657 ��������� 

1HOVRQ�PLQLPDO�LQWHUIHUHQFH -��������� 

1HOVRQ�LQWHUPHGLDWH�LQWHUIHUHQFH -��������� 

1HOVRQ�PD[LPDO�LQWHUIHUHQFH -��������� 

1HOVRQ�UHVSRQVH�LQWHUIHUHQFH -��������� 

,*7���-��� -��������� 

06(7�SURILOH�VFRUH -����

����� 

+D\OLQJ�SHQDOWLHV -��������� 

'.()6�1XPEHU-/HWWHU�6ZLWFKLQJ -��������� 

+$'6�$Q[LHW\ -��������� 

+$'6�'HSUHVVLRQ ��������� 

1RWH��7%,�VHYHULW\�DV�GLDJQRVHG�E\�WKH�WUHDWLQJ�SK\VLFLDQ��

�S��������*1*� �*R�1R-*R��57� �UHDFWLRQ�WLPH��6657� �6WRS�
6LJQDO�UHDFWLRQ�WLPH��,*7� �,RZD�*DPEOLQJ�7DVN��06(7� �0RGLILHG�6L[�(OHPHQWV�7DVN��+$'6� �+RVSLWDO�$Q[LHW\�'H�
SUHVVLRQ�6FDOH��,%56� �,PSXOVLYH�%HKDYLRU�5DWLQJ�6FDOH� 
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SHUIRUPDQFH�RQ� WKH�06(7� �L�H��� KLJKHU�SURILOH� VFRUH��
LV� DVVRFLDWHG� ZLWK� OHVV� REVHUYHG� LPSXOVLYH� DFWV� DQG�
LPSXOVLYH� FRPPHQWV�� 3DUWLDO� 6SHDUPDQ� FRUUHODWLRQV�
UHYHDOHG� WKDW� WKLV� FRUUHODWLRQ� ZDV� PDLQWDLQHG� ZKHQ�
FRQWUROOLQJ� IRU� DQ[LHW\� DQG� GHSUHVVLRQ� V\PSWRPV� �U
�����  � -����� S�  � ����� DQG� U�����  � -����� S�  � ������
UHVSHFWLYHO\���,W�VKRXOG�EH�QRWHG�WKDW�+$'6�GDWD�ZDV�
XQDYDLODEOH� IRU� WZR� 7%,� SDUWLFLSDQWV����� 

'LVFXVVLRQ 

7KH� JRDO� RI� WKLV� VWXG\�ZDV� WR� FRPSDUH� SRVW-DFXWH�
7%,� VXUYLYRUV� WR� FRQWUROV� RQ� PHDVXUHV� RI� SUHSRWHQW�
UHVSRQVH� LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH�
LQWHUIHUHQFH��DQG�GHFLVLRQ-PDNLQJ�DQG� WR�H[DPLQH�WKH�
OLQN� EHWZHHQ� LPSXOVLYH� EHKDYLRUV� DQG� WKHVH�
XQGHUO\LQJ�PHFKDQLVPV��:H�H[SHFWHG�WKH�7%,�VDPSOH�
WR� VKRZ� ZHDNHU� SHUIRUPDQFHV� RQ� WKH� SHUIRUPDQFH�
WDVNV� WKDQ� WKH� FRQWUROV�� :H� DOVR� H[SHFWHG� WKH�
SHUIRUPDQFHV� RQ� WKH� PHDVXUHV� RI� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ�� UHVLVWDQFH� WR� SURDFWLYH� LQWHUIHUHQFH�� DQG�
GHFLVLRQ-PDNLQJ� WR� EH� DVVRFLDWHG� ZLWK� LPSXOVLYH�
EHKDYLRUV�LQ�HYHU\GD\�OLIH�DV�REVHUYHG�E\�FOLQLFLDQV�� 

7KH� 7%,� VXUYLYRUV� VKRZHG�� DV� H[SHFWHG�� ZRUVH�
SHUIRUPDQFH� RQ� PHDVXUHV� RI� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� �L�H��� VORZHU�57V�DQG�PRUH�RPLVVLRQ�HUURUV�
RQ�WKH�*1*�WDVN��VORZHU�6657V�DQG�PRUH�SHQDOWLHV�RQ�
WKH� +D\OLQJ� 7DVN��� RI� SURDFWLYH� LQWHUIHUHQFH� LQ�
ZRUNLQJ� PHPRU\� �L�H��� VORZHU� 57V� RQ� WKH� 1HOVRQ�
7DVN��� DQG� RI� GHFLVLRQ� PDNLQJ� �L�H��� ORZHU� SURILOH�
VFRUHV� RQ� WKH� 06(7� DQG� ORZHU� VFRUHV� RQ� WKH� ,*7���
)XUWKHUPRUH�� WKH� RQO\� SHUIRUPDQFH� WDVN� WKDW� ZDV�
DVVRFLDWHG�ZLWK� WKH� ,PSXOVLYH� %HKDYLRU� 5DWLQJ� 6FDOH�
ZDV�WKH�06(7�ZKLFK�LV�D�WDVN�WKDW�FDOOV�IRU�SODQQLQJ�
DQG� GHFLVLRQ-PDNLQJ� DQG� WKDW� LV� VHQVLWLYH� WR� JOREDO�
QHXURSV\FKRORJLFDO� GHILFLWV�� 0RUH� SUHFLVHO\�� WKH�
SRRUHU�WKH�SHUIRUPDQFH�RQ�WKH�06(7��WKH�KLJKHU�LV�WKH�
SUREDELOLW\� WKDW� WKH� 7%,� SDUWLFLSDQW� GLVSOD\HG�
LPSXOVLYH�EHKDYLRUV�� 

7KHVH� ILQGLQJV� VXSSRUW� SUHYLRXV� GDWD� LQGLFDWLQJ�
WKDW� SDWLHQWV� ZLWK� 7%,� SUHVHQW� SUHSRWHQW� UHVSRQVH�
LQKLELWLRQ� LPSDLUPHQWV�� SURDFWLYH� LQWHUIHUHQFH�
GLIILFXOWLHV��DQG�ZHDNHQHG�GHFLVLRQ-PDNLQJ� 

7KH� ILQGLQJV� DOVR� VKRZ� WKDW�SHUIRUPDQFH�RQ� WDVNV�
WKDW�DUH�VSHFLILF�WR�WKH�PHDVXUH�RI�LQKLELWLRQ��ZKHWKHU�
LW� LV� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ� RU� UHVLVWDQFH� WR�
SURDFWLYH� LQWHUIHUHQFH��GR�QRW� DOORZ� WKH�SUHGLFWLRQ�RI�
LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH�� 7KLV� UHVXOW� LV�
FRKHUHQW� ZLWK� 9RWUXED� HW� DO�� �������� 8QOLNH� WKH�
ILQGLQJV�LQ�WKH�FXUUHQW�VWXG\��WKHLUV�GHPRQVWUDWHG�WKDW�
WKH� 707� ZDV� DVVRFLDWHG� ZLWK� REVHUYHG� LPSXOVLYH�
EHKDYLRUV��+RZHYHU��ERWK�WKH�06(7�DQG�WKH�707�DUH�
WDVNV� WKDW� DUH� VHQVLWLYH� WR� JOREDO� QHXURSV\FKRORJLFDO�
GHILFLWV��7KHUHIRUH��ERWK�WKLV�VWXG\�DQG�9RWUXED�HW�DO�¶V�
VKRZ� WKDW� WKHVH� QRQ-VSHFLILF� WDVNV� DUH� VHQVLWLYH� LQ�
LGHQWLI\LQJ� SDWLHQWV� DW� ULVN� RI� FRPPLWWLQJ� LPSXOVLYH�

EHKDYLRUV�� 7KLV� PD\� FRQVHTXHQWO\� UHVXOW� LQ� D�
VLJQLILFDQW�QXPEHU�RI�IDOVH-SRVLWLYHV�DQG�GR�QRW�DOORZ�
WR�DFFXUDWHO\�SUHGLFW�ZKR�LV�DW�ULVN�RI�FRPPLWWLQJ�VXFK�
EHKDYLRUV͘ 

,W� VKRXOG� EH� DFNQRZOHGJHG� WKDW� RQH� OLPLWDWLRQ� LQ�
WKLV� VWXG\� LV� DVVRFLDWHG�ZLWK� WKH�7%,� VDPSOH�� ,QGHHG��
WKH� SDUWLFLSDQWV� FRQVWLWXWHG� D� FRQYHQLHQFH� VDPSOH�
UDWKHU� WKDQ� D� UDQGRP� RQH� VLQFH� WKH\� ZHUH� UHFUXLWHG�
IURP� WZR� VSHFLILF� UHKDELOLWDWLRQ� FHQWHUV� DQG�ZHUH� QRW�
QHFHVVDULO\�FRQVHFXWLYH�DGPLVVLRQV��$OVR��RXU�VDPSOH��
DOWKRXJK�LW�DOORZHG�XV�WR�GHWHFW�VLJQLILFDQW�HIIHFWV��ZDV�
UDWKHU� VPDOO� DQG� RQO\� VOLJKWO\� LPSXOVLYH� �L�H��� PRVW�
7%,�SDUWLFLSDQWV�QHYHU�FRPPLWWHG�LPSXOVLYH�EHKDYLRUV�
DV�REVHUYHG�E\�WKH�FOLQLFLDQV��FI��7DEOH�����0RUHRYHU��
SDUWLFLSDQWV� ZHUH� DOO� XQGHUJRLQJ� LQWHQVLYH�
UHKDELOLWDWLRQ� LQ� DQ� DFXWH� SKDVH� RI� UHKDELOLWDWLRQ�� WKLV�
OLPLWV�WKH�JHQHUDOL]DELOLW\�RI�WKH�UHVXOWV�WR�RWKHU�SKDVHV�
RI�UHKDELOLWDWLRQ� 

$OVR��ZH�ZLVK�WR�SRLQW�RXW�WKDW�DQRWKHU�OLPLWDWLRQ�LQ�
WKLV� VWXG\� PD\� UHODWH� WR� WKH� FRQWURO� SDUWLFLSDQWV��
,QGHHG�� DV� FDQ� EH� REVHUYHG� LQ� 7DEOH� ��� VRPH� RI� WKH�
FRQWUROV� VKRZHG�ZHDN�SHUIRUPDQFHV�RQ�FHUWDLQ� WDVNV��
QDPHO\�WKH�%DFNZDUG�'LJLW�6SDQ��+RZHYHU��VLQFH�WKH\�
ZHUH�VHOHFWHG�RQ�WKH�EDVLV�RI�PDWFKLQJ�WKH�7%,�JURXS�
DQG� WKDW� WKH� UHVXOWV� VKRZHG� ZHDNHQHG� SHUIRUPDQFHV�
IURP�WKH�SDUWLFLSDQWV�ZKR�VXVWDLQHG�7%,�FRPSDUHG� WR�
WKRVH� FRQWUROV� �UHVXOWV� WKDW� DUH� FRQVLVWHQW� ZLWK� WKH�
OLWHUDWXUH���ZH�EHOLHYH�WKDW�WKLV�LV�QRW�D�PDMRU�LVVXH� 

2YHUDOO�� RXU� VWXG\� VKRZV� WKDW� 7%,� SDUWLFLSDQWV�
VKRZ� LPSDLUPHQWV� RQ� SUHSRWHQW� UHVSRQVH� LQKLELWLRQ��
RQ� SURDFWLYH� UHVSRQVH� LQWHUIHUHQFH�� DQG� RQ� GHFLVLRQ-
PDNLQJ�� )LQDOO\�� RXU� VWXG\� LQGLFDWHV� WKDW� RQO\� WKH�
06(7�� ZKLFK� LV� DQ� HFRORJLFDO� WDVN�� SHUPLWV� WKH�
SUHGLFWLRQ� RI� LPSXOVLYH� EHKDYLRUV� LQ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� VHWWLQJ�� 7KLV� PLJKW� LQGLFDWH� WKDW�
LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\� OLIH� LQ� DQ� LQWHQVLYH�
UHKDELOLWDWLRQ� VHWWLQJ� DUH� OLQNHG� WR� SODQQLQJ� DQG�
GHFLVLRQ-PDNLQJ� UDWKHU� WKDQ� WR� LQKLELWLRQ� �HLWKHU�
SUHSRWHQW�UHVSRQVH�LQKLELWLRQ�RU�UHVLVWDQFH�WR�SURDFWLYH�
LQWHUIHUHQFH�LQ�ZRUNLQJ�PHPRU\���7KHVH�UHVXOWV�FRXOG�
DOVR� LQGLFDWH� WKDW� JOREDO� HFRORJLFDO� WDVNV� DUH� EHWWHU�
SUHGLFWRUV� RI� LPSXOVLYLW\� LQ� HYHU\GD\� OLIH� WKDQ� PRUH�
VSHFLILF� LQKLELWLRQ� UHODWHG� WDVNV� ZKLFK� FDQ� KDUGO\� EH�
JHQHUDOL]HG�WR�GDLO\�VLWXDWLRQV� 

0RUHRYHU�� ZKHQ� FRQVLGHULQJ� WKH� SRWHQWLDO�
FRQVHTXHQFHV�RI�LPSXOVLYLW\�RQ�WKH�SDWLHQWV¶�DQG�WKHLU�
UHODWLYHV¶� ZHOO-EHLQJ�� ZH� EHOLHYH� WKDW� LPSXOVLYLW\�
VKRXOG�EH�DVVHVVHG�V\VWHPDWLFDOO\�LQ�D�FOLQLFDO�VHWWLQJ��
,Q� WKDW� VHQVH�� HFRORJLFDO� WDVNV� VXFK� DV� WKH� 06(7�
VKRXOG�EH�XVHG� LQ�RUGHU� WR� LGHQWLI\�SDWLHQWV�DW� ULVN�RI�
FRPPLWWLQJ� LPSXOVLYH� EHKDYLRUV�� +RZHYHU�� ZH� WKLQN�
WKDW�QR�PHDVXUH�DORQH�FDQ�UHSODFH�DGHTXDWH�FOLQLFLDQV¶�
FRPPXQLFDWLRQ� DV� WR� WKHLU� REVHUYDWLRQV� RI� VSHFLILF�
LPSXOVLYH�EHKDYLRUV��,Q�WKLV�UHJDUG��ZH�EHOLHYH�WKDW�WKH�
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FRPPHQWV� DQG� DFWV� OLVWHG� LQ� WKH� ,PSXOVLYH� %HKDYLRU�
5DWLQJ�6FDOH�DQG�UHSRUWHG�LQ�7DEOH���FRXOG�RULHQW� WKH�
GLVFXVVLRQ�� :H� EHOLHYH� WKDW� D� FRPELQDWLRQ� RI�
SHUIRUPDQFH� WDVNV� DQG� FOLQLFDO� GLDORJXH� LV� WKH� EHVW�
ZD\� WR� DVVHVV� LPSXOVLYLW\� LQ� RUGHU� WR� HQVXUH� WKH�
SDWLHQW¶V� VDIHW\� ZLWKRXW� LPSLQJLQJ� RQ� KLV�KHU�
DXWRQRP\� 

,Q�WKLV�VHQVH��ZH�EHOLHYH�WKDW�WKH�IDFW�WKDW�WKLV�VWXG\�
FRPELQHV�REVHUYDWLRQV�RI�WUDLQHG�SURIHVVLRQDOV�DV�ZHOO�
DV� REMHFWLYH�PHDVXUHV� RQ� D�PXOWLWXGH� RI� SHUIRUPDQFH�
WDVNV�EDVHG�RQ�D�WKHRUHWLFDO�PRGHO�LV�DQ�LPSRUWDQW�DQG�
YDOXDEOH�VWUHQJWK� 

,Q� D� FOLQLFDO� SHUVSHFWLYH�� ZLWK� WKH� UHVXOWV� LQ� WKH�
FXUUHQW� VWXG\� VKRZLQJ� WKDW� SODQQLQJ� DQG� GHFLVLRQ-
PDNLQJ� PLJKW� EH� OLQNHG� WR� LPSXOVLYH� EHKDYLRUV�� ZH�
ZRQGHU� LI� LQWHUYHQWLRQV� DLPLQJ� WR� KHOS� SRVW-7%,�
SDWLHQWV�HQKDQFH�WKHLU�SODQQLQJ�FDSDELOLWLHV�PLJKW�DOVR�
KHOS� LQ� GHFUHDVLQJ� LPSXOVLYH� EHKDYLRUV� LQ� HYHU\GD\�
OLIH� 

5HIHUHQFHV� 

$UEXWKQRWW��.��	�)UDQN��-����������7UDLO�0DNLQJ�7HVW��
SDUW� %� DV� D� PHDVXUH� RI� H[HFXWLYH� FRQWURO��
9DOLGDWLRQ�XVLQJ�D�VHW-VZLWFKLQJ�SDUDGLJP��-RXUQDO�
RI�&OLQLFDO�DQG�([SHULPHQWDO�1HXURSV\FKRORJ\������
���-����� KWWSV���GRL�RUJ�������������-����
��������������-��)7��� 

%HFKDUD�� $��� 'DPDVLR�� $�� 5��� 'DPDVLR�� +��� 	�
$QGHUVRQ�� 6�� :�� �������� ,QVHQVLWLYLW\� WR� IXWXUH�
FRQVHTXHQFHV� IROORZLQJ� GDPDJH� WR� KXPDQ�
SUHIURQWDO� FRUWH[�� &RJQLWLRQ�� ���� �-���� 5HWULHYHG�
IURP� KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�MRXUQDO��
FRJQLWLRQ 

%HFKDUD��$��	�9DQ�GHU�/LQGHQ��0����������'HFLVLRQ-
PDNLQJ� DQG� LPSXOVH� FRQWURO� DIWHU� IURQWDO� OREH�
LQMXULHV�� &XUUHQW� 2SLQLRQ� LQ� 1HXURORJ\�� ���� ���-
����� KWWSV���GRL�RUJ������������ZFR�������������
�������F� 

%LOOLHX[��-���*D\��3���5RFKDW��/���	�9DQ�GHU�/LQGHQ��0��
�������� 7KH� UROH� RI� XUJHQF\� DQG� LWV� XQGHUO\LQJ�
SV\FKRORJLFDO� PHFKDQLVPV� LQ� SUREOHPDWLF�
EHKDYLRXUV��%HKDYLRXU�5HVHDUFK� DQG� 7KHUDS\�� ����
����-������ KWWSV���GRL�RUJ���������
M�EUDW������������� 

%LOOLHX[��-���5RFKDW��/���&HVFKL��*���&DUUp��$���2IIHUOLQ-
0H\HU�� ,��� 'HIHOGUH�� &�-$��� «� 9DQ� /LQGHQ�� 0�
��������9DOLGDWLRQ�RI�D�VKRUW�)UHQFK�YHUVLRQ�RI�WKH�
8336-3�,PSXOVLYH�%HKDYLRU�6FDOH��&RPSUHKHQVLYH�
3V\FKLDWU\�� ���� ���-����� KWWSV���GRL�RUJ���������
M�FRPSSV\FK������������� 

%RQDWWL�� (��� =DPDULDQ�� /��� :DJQHU�� 0��� %HQNH�� 7���
+ROORVL��3���6WUXEUHLWKHU��:���	�'HOD]HU��0����������
0DNLQJ� GHFLVLRQV� DQG� DGYLVLQJ� GHFLVLRQV� LQ�
WUDXPDWLF� EUDLQ� LQMXU\�� &RJQLWLYH� DQG� %HKDYLRUDO�
1HXURORJ\�� ���� ���-����� KWWSV���GRL�RUJ���������
:11��E���H������H���� 

%URZQ�� 5�� 5�� 	� 3DUWLQJWRQ�� -�� (�� �������� 7KH�
LQWHOOLJHQFH�RI� WKH�QDUFRWLF�GUXJ�DGGLFW��-RXUQDO�RI�
*HQHUDO� 3V\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-;� 

%XUJHVV��3��:��	�6KDOOLFH��7����������7KH�+D\OLQJ�DQG�
%UL[WRQ� 7HVWV�� %XU\� 6W�� (GPXQGV�� 8.�� 7KDPHV�
9DOOH\�7HVW�&RPSDQ\� 

&\GHUV�� 0�� $�� 	� &RVNXQSLQDU�� $�� ��������
0HDVXUHPHQW� RI� FRQVWUXFWV� XVLQJ� VHOI-UHSRUW� DQG�
EHKDYLRUDO�ODE�WDVNV��,V�WKHUH�RYHUODS�LQ�QRPRWKHWLF�
VSDQ� DQG� FRQVWUXFW� UHSUHVHQWDWLRQ� IRU� LPSXOVLYLW\"�
&OLQLFDO� 3V\FKRORJ\� 5HYLHZ�� ���� ���-����� KWWSV���
GRL�RUJ���������M�FSU������������� 

'HOLV�� '��� .DSODQ�� (��� 	� .UDPHU�� -�� �����D���'HOLV-
.DSODQ� ([HFXWLYH� )XQFWLRQ� 6\VWHP�� 6DQ� $QWRQLR��
7;��+DUFRXUW�%UDFH�	�&RPSDQ\�� 

'HOLV�� '�� &��� .DSODQ�� (��� 	� .UDPHU�� -�� +�� �����E���
'HOLV-.DSODQ�([HFXWLYH�)XQFWLRQ�6\VWHP��'-.()6��
WHFKQLFDO� PDQXDO�� 6DQ� $QWRQLR�� 7;�� 7KH�
3V\FKRORJLFDO�&RUSRUDWLRQ�� 

'LPRVND-'L� 0DUFR�� $��� 0F'RQDOG�� 6��� .HOO\�� 0���
7DWH��5���	� -RKQVWRQH�� 6�� ��������$�PHWD-DQDO\VLV�
RI� UHVSRQVH� LQKLELWLRQ� DQG� 6WURRS� LQWHUIHUHQFH�
FRQWURO�GHILFLWV�LQ�DGXOWV�ZLWK�WUDXPDWLF�EUDLQ�LQMXU\�
�7%,��� -RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� � KWWSV���
GRL�RUJ������������������������������ 

'XFKHN��-��0���%DORWD��'��$���7VH��&�-6���+ROW]PDQ��'��
0��� )DJDQ�� $�� 0��� 	� *RDWH�� $�� 0�� �������� 7KH�
XWLOLW\� RI� LQWUDLQGLYLGXDO� YDULDELOLW\� LQ� VHOHFWLYH�
DWWHQWLRQ� WDVNV� DV� DQ�HDUO\�PDUNHU� IRU�$O]KHLPHU¶V�
GLVHDVH�� 1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ���������D�������� 

'XQQ��%��'���'DOJOHLVK��7���	�/DZUHQFH��$��'����������
7KH� VRPDWLF� PDUNHU� K\SRWKHVLV�� $� FULWLFDO�
HYDOXDWLRQ�� 1HXURVFLHQFH� DQG� %LREHKDYLRUDO�
5HYLHZV�� ���� ���-����� KWWSV���GRL�RUJ���������
M�QHXELRUHY������������� 

)RUWLQ��6���*RGERXW��/���	�%UDXQ��&����������&RJQLWLYH�
VWUXFWXUH�RI�H[HFXWLYH�GHILFLWV� LQ� IURQWDOO\� OHVLRQHG�
KHDG�WUDXPD�SDWLHQWV�SHUIRUPLQJ�DFWLYLWLHV�RI�GDLO\�
OLYLQJ�� &RUWH[�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-�� 

*DJQRQ�� -�� �������� 5HFHQVLRQ� GHV� FRPSRUWHPHQWV�
LPSXOVLIV� GDQV� WRXV� OHV� SURJUDPPHV-VHFWHXUV� GH�
O¶,5*/0�� 3UHVHQWDWLRQ� SUHVHQWHG� DW� &RPLWp� GH�
WUDYDLO�VXU�OD�IRUPDWLRQ�,QWHUYHQWLRQ�QRQ�YLROHQWH�HQ�
VLWXDWLRQ�GH�FULVH�� ,QVWLWXW�GH�UpDGDSWDWLRQ�*LQJUDV-
/LQGVD\�GH�0RQWUpDO��0RQWUpDO��&DQDGD� 

*DJQRQ�� -���%RXFKDUG��0��$���5DLQYLOOH��&���/HFRXUV��
6��� 	� 6W-$PDQG�� -�� �������� ,QKLELWLRQ� DQG� REMHFW�
UHODWLRQV� LQ� ERUGHUOLQH� SHUVRQDOLW\� WUDLWV� DIWHU�
WUDXPDWLF� EUDLQ� LQMXU\�� %UDLQ� ,QMXU\�� ���� ��-����
KWWSV���GRL�RUJ��������������������������� 

*DXWKLHU-0RQJHRQ�� )�� 	� *DJQRQ�� -�� ��������
,PSXOVLYLWp� SRVW-7&&� �� FRPSDUDLVRQ� GH� UpVXOWDWV�
REWHQXV� DYHF� XQH� JULOOH� G¶REVHUYDWLRQ� HW� DYHF� XQ�
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TXHVWLRQQDLUH�GHVWLQp�DX[�FOLQLFLHQV��3RVWHU�VHVVLRQ�
SUHVHQWHG� DW� &ROORTXH� GHV� pWXGLDQWV� GX� &5,5��
0RQWUpDO��&DQDGD�� 

*DXWKLHU-0RQJHRQ�� )�� 	� *DJQRQ�� -�� ��������
5HFHQVLRQ� GHV� FRPSRUWHPHQWV� LPSXOVLIV� GDQV� WRXV�
OHV� SURJUDPPHV-VHFWHXUV� GH� O¶,5*/0�� 3RVWHU�
VHVVLRQ� SUHVHQWHG� DW� -RXUQpH� VFLHQWLILTXH� GX�
FRQVRUWLXP�SRXU� OH�GpYHORSSHPHQW�GH� OD� UHFKHUFKH�
HQ�WUDXPDWRORJLH��0RQWUpDO��&DQDGD�� 

*D\�� 3��� 5RFKDW�� /��� %LOOLHX[�� -��� G¶$FUHPRQW��0���	�
9DQ� GHU� /LQGHQ�� 0�� �������� +HWHURJHQHRXV�
LQKLELWLRQ�SURFHVVHV� LQYROYHG� LQ�GLIIHUHQW� IDFHWV�RI�
VHOI-UHSRUWHG� LPSXOVLYLW\�� (YLGHQFH� IURP� D�
FRPPXQLW\� VDPSOH��$FWD� 3V\FKRORJLFD�� ����� ���-
�����KWWSV���GRL�RUJ���������M�DFWSV\������������� 

*UHYH��.��:���6KHUZLQ��(���6WDQIRUG��0��6���0DWKLDV��
&��� /RYH�� -��� 	� 5DP]LQVNL�� 3�� �������� 3HUVRQDOLW\�
DQG� QHXURFRJQLWLYH� FRUUHODWHV� RI� LPSXOVLYH�
DJJUHVVLRQ� LQ� ORQJ-WHUP� VXUYLYRUV� RI� VHYHUH�
WUDXPDWLF� EUDLQ� LQMXU\��%UDLQ� ,QMXU\�� ���� ���-�����
KWWSV���GRL�RUJ���������������������������� 

-RKQVWRQH��%���/HDFK��/��5���+LFNH\��0��/���)UDQN��5��
*��� 	� 5XSULJKW�� -�� �������� 6RPH� REMHFWLYH�
PHDVXUHPHQWV� RI� IURQWDO� OREH� GHILFLWV� IROORZLQJ�
WUDXPDWLF� EUDLQ� LQMXU\�� $SSOLHG� 1HXURSV\FKRORJ\��
��� ��-���� KWWSV���GRL�RUJ���������
6���������������� 

.RFND�� $�� 	� *DJQRQ�� -�� �������� 'HILQLWLRQ� RI�
LPSXOVLYLW\� DQG� UHODWHG� WHUPV� IROORZLQJ� WUDXPDWLF�
EUDLQ�LQMXU\��$�UHYLHZ�RI�WKH�GLIIHUHQW�FRQFHSWV�DQG�
PHDVXUHV� XVHG� WR� DVVHVV� LPSXOVLYLW\�� GLVLQKLELWLRQ�
DQG�RWKHU�UHODWHG�FRQFHSWV��%HKDYLRUDO�6FLHQFHV�����
���-�����KWWSV���GRL�RUJ� ��������EV�������� 

0F'RQDOG�� 6��� )ODQDJDQ�� 6��� 5ROOLQV�� -��� 	�.LQFK�� -��
�������� 7$6,7�� $� QHZ� FOLQLFDO� WRRO� IRU� DVVHVVLQJ�
VRFLDO� SHUFHSWLRQ� DIWHU� WUDXPDWLF� EUDLQ� LQMXU\��
-RXUQDO� RI� +HDG� 7UDXPD� 5HKDELOLWDWLRQ�� ���� ���-
����� KWWSV���GRL�RUJ�����������������-���������-
������ 

0F'RQDOG��6���+XQW��&���+HQU\��-��'���'LPRVND��$���	�
%RUQKRIHQ�� &�� �������� $QJU\� UHVSRQVHV� WR�
HPRWLRQDO�HYHQWV��7KH�UROH�RI�LPSDLUHG�FRQWURO�DQG�
GULYH� LQ�SHRSOH�ZLWK� VHYHUH� WUDXPDWLF�EUDLQ� LQMXU\��
-RXUQDO� RI� &OLQLFDO� DQG� ([SHULPHQWDO�
1HXURSV\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

0H\WKDOHU�� -�� 0��� 3HGX]]L�� -�� '��� (OHIWKHULRX�� (��� 	�
1RYDFN�� 7�� $�� �������� &XUUHQW� FRQFHSWV�� 'LIIXVH�
D[RQDO� LQMXU\-DVVRFLDWHG� WUDXPDWLF� EUDLQ� LQMXU\��
$UFKLYHV� RI�3K\VLFDO�0HGLFLQH� DQG�5HKDELOLWDWLRQ��
���� ����-������ KWWSV���GRL�RUJ���������
DSPU����������� 

1HOVRQ�� -��.���5HXWHU-/RUHQ]�� 3��$��� 6\OYHVWHU��&�-<��
&���-RQLGHV��-���	�6PLWK��(��(�� ��������'LVVRFLDEOH�
QHXUDO�PHFKDQLVPV�XQGHUO\LQJ� UHVSRQVH-EDVHG�DQG�
IDPLOLDULW\� EDVHG� FRQIOLFW� LQ� ZRUNLQJ� PHPRU\��
3URFHHGLQJV� RI� WKH� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV�

RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD������������–��������
KWWSV���GRL�RUJ���������SQDV������������ 

1RUULV�� *�� 	� 7DWH�� 5�� /�� �������� 7KH� EHKDYLRXUDO�
DVVHVVPHQW�RI�WKH�G\VH[HFXWLYH�V\QGURPH��%$'6���
(FRORJLFDO�� FRQFXUUHQW� DQG� FRQVWUXFW� YDOLGLW\��
1HXURSV\FKRORJLFDO� 5HKDELOLWDWLRQ�� $Q�
,QWHUQDWLRQDO� -RXUQDO�� ���� ��-���� KWWSV���
GRL�RUJ������������������������ 

3LFWRQ��7��:���6WXVV��'��7���$OH[DQGHU��0��3���6KDOOLFH��
7���%LQQV��0��$���	�*LOOLQJKDP��6����������(IIHFWV�
RI� IRFDO� IURQWDO� OHVLRQV� RQ� UHVSRQVH� LQKLELWLRQ��
&HUHEUDO� &RUWH[�� ���� ���-����� KWWSV���
GRL�RUJ���������FHUFRU�EKN���� 

3RUW�� $��� :LOOPRWW�� &��� 	� &KDUOWRQ�� -�� �������� 6HOI-
DZDUHQHVV� IROORZLQJ� WUDXPDWLF� EUDLQ� LQMXU\� DQG�
LPSOLFDWLRQV� IRU� UHKDELOLWDWLRQ�� %UDLQ� ,QMXU\�� ����
���-����� KWWSV���
GRL�RUJ��������������������������� 

3ULJDWDQR��*�� 3��� %RUJDUR�� 6��� %DNHU�� -���	�:HWKH�� -��
�������� $ZDUHQHVV� DQG� GLVWUHVV� DIWHU� WUDXPDWLF�
EUDLQ� LQMXU\�� D� UHODWLYH
V� SHUVSHFWLYH�� -RXUQDO� RI�
+HDG�7UDXPD�5HKDELOLWDWLRQ�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

5DSSRUW�� /�� -��� +DQNV�� 5�� $��� 0LOOLV�� 6�� 5��� 	�
'HVKSDQGH�� 6�� $�� �������� ([HFXWLYH� IXQFWLRQLQJ�
DQG�SUHGLFWRUV�RI� IDOOV� LQ� WKH� UHKDELOLWDWLRQ� VHWWLQJ��
$UFKLYHV� RI�3K\VLFDO�0HGLFLQH� DQG�5HKDELOLWDWLRQ��
���� ���-����� KWWSV���GRL�RUJ���������6����-����
���������-�� 

5REHUWVRQ��,��+���0DQO\��7���$QGUDGH��-���%DGGHOH\��%��
7��� 	� <LHQG�� -�� �������� 

2RSV�

�� 3HUIRUPDQFH�
FRUUHODWHV� RI� HYHU\GD\� DWWHQWLRQDO� IDLOXUHV� LQ�
WUDXPDWLF� EUDLQ� LQMXUHG� DQG� QRUPDO� VXEMHFWV��
1HXURSV\FKRORJLD�� ���� ���-����� KWWSV���
GRL�RUJ���������6����-�������������-�� 

5RFKDW�� /��� %HQL�� &��� $QQRQL�� -�-0��� 9XDGHQV�� 3��� 	�
9DQ�GHU�/LQGHQ��0����������+RZ�LQKLELWLRQ�UHODWHV�
WR� LPSXOVLYLW\� DIWHU� PRGHUDWH� WR� VHYHUH� WUDXPDWLF�
EUDLQ� LQMXU\�� -RXUQDO� RI� WKH� ,QWHUQDWLRQDO�
1HXURSV\FKRORJLFDO� 6RFLHW\�� ���� ���-����� KWWSV���
GRL�RUJ���������6���������������� 

5XELD��.��� 5XVVHOO�� 7��� 2YHUPH\HU�� 6��� %UDPPHU��0��
-���%XOOPRUH�(GZDUG�7���6KDUPD��7���«�7D\ORU��(��
�������� 0DSSLQJ� PRWRU� LQKLELWLRQ�� &RQMXQFWLYH�
EUDLQ�DFWLYDWLRQV�DFURVV�GLIIHUHQW�YHUVLRQV�RI�JR�QR-
JR� DQG� VWRS� WDVNV�� 1HXUR,PDJH�� ���� ���–�����
KWWSV���GRL�RUJ���������QLPJ����������� 

6PLWK�� *�� 7��� )LVFKHU�� 6��� &\GHUV��0�� $��� $QQXV�� $��
0���6SLOODQH��1��6���	�0F&DUWK\��'��0����������2Q�
WKH� YDOLGLW\� DQG� XWLOLW\� RI� GLVFULPLQDWLQJ� DPRQJ�
LPSXOVLYLW\-OLNH� WUDLWV�� $VVHVVPHQW�� ���� ���-�����
KWWSV���GRL�RUJ�������������������������� 

6PLWK�� /�� 0�� 	� *RGIUH\�� +�� 3�� '�� �������� )DPLO\�
VXSSRUW� SURJUDPV�DQG� UHKDELOLWDWLRQ��$�FRJQLWLYH-
EHKDYLRUDO� DSSURDFK� WR� WUDXPDWLF� EUDLQ� LQMXU\��
1HZ�<RUN��1<��3OHQXP�� 
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6ZDQVRQ�� -�� �������� 7KH� 'HOLV-.DSODQ� H[HFXWLYH�
IXQFWLRQ� V\VWHP�� $� UHYLHZ�� &DQDGLDQ� -RXUQDO� RI�
6FKRRO� 3V\FKRORJ\�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

9DQGHUSORHJ�� 5�� '��� &XUWLVV�� *��� 	� %pODQJHU�� +�� *��
�������� /RQJ-WHUP� QHXURSV\FKRORJLFDO� RXWFRPHV�
IROORZLQJ� PLOG� WUDXPDWLF� EUDLQ� LQMXU\�� -RXUQDO� RI�
WKH� ,QWHUQDWLRQDO� 1HXURSV\FKRORJLFDO� 6RFLHW\�� ����
���-����� KWWSV���GRL�RUJ���������
6����������������� 

9HUEUXJJHQ�� )��� &KDPEHUV�� &�� '��� 	� /RJDQ�� *�� '��
�������� )LFWLWLRXV� LQKLELWRU\� GLIIHUHQFHV�� +RZ�
VNHZQHVV� DQG� VORZLQJ� GLVWRUW� WKH� HVWLPDWLRQ� RI�
VWRSSLQJ�ODWHQFLHV��3V\FKRORJLFDO�6FLHQFH���������-
�����KWWSV���GRL�RUJ�������������������������� 

9HUEUXJJHQ�� )�� 	� 'H� +RXZHU�� -�� �������� 'R�
HPRWLRQDO� VWLPXOL� LQWHUIHUH� ZLWK� UHVSRQVH�
LQKLELWLRQ"�(YLGHQFH�IURP�WKH�VWRS�VLJQDO�SDUDGLJP��
&RJQLWLRQ� DQG� (PRWLRQ�� ���� ���-����� KWWSV���
GRL�RUJ�������������������������� 

9RWUXED��.��/���5DSSRUW��/��-���9DQJHO��6��-��-U���+DQNV��
5��$���/HTXHULFD��$���:KLWPDQ��5���	�/DQJHQHFNHU��
6�� �������� ,PSXOVLYLW\� DQG� WUDXPDWLF� EUDLQ� LQMXU\��
7KH� UHODWLRQV� DPRQJ� EHKDYLRUDO� REVHUYDWLRQ��
SHUIRUPDQFH� PHDVXUHV�� DQG� UDWLQJ� VFDOHV�� 7KH�
-RXUQDO�RI�+HDG�7UDXPD�5HKDELOLWDWLRQ��������-����
KWWSV��GRL�RUJ������������+75�������������������
��� 

:HFKVOHU�� '�� �������� :$,6-,,,� DGPLQLVWUDWLRQ� DQG�
VFRULQJ� PDQXDO�� 6DQ� $QWRQLR�� 7;�� 7KH�
3V\FKRORJLFDO�&RUSRUDWLRQ�� 

:KHODQ-*RRGLQVRQ��5��� 3RQVIRUG�� -���	� 6FK|QEHUJHU��
0�� �������� 9DOLGLW\� RI� WKH� KRVSLWDO� DQ[LHW\� DQG�
GHSUHVVLRQ� VFDOH� WR� DVVHVV� GHSUHVVLRQ� DQG� DQ[LHW\�
IROORZLQJ� WUDXPDWLF�EUDLQ� LQMXU\�DV�FRPSDUHG�ZLWK�
WKH� VWUXFWXUHG� FOLQLFDO� LQWHUYLHZ� IRU� '60-,9��
-RXUQDO�RI�$IIHFWLYH�'LVRUGHUV���������-�����KWWSV���
GRL�RUJ���������M�MDG������������� 

:KLWHVLGH�� 6�� 3��� /\QDP�� '�� 5��� 0LOOHU�� -�� '��� 	�
5H\QROGV�� 6�� .�� �������� 9DOLGDWLRQ� RI� WKH� 8336�
LPSXOVLYH�EHKDYLRXU� VFDOH��$� IRXU-IDFWRU�PRGHO�RI�
LPSXOVLYLW\��(XURSHDQ� -RXUQDO� RI� 3HUVRQDOLW\�� ����
���-�����KWWSV���GRL�RUJ���������SHU����� 

:KLWHVLGH�� 6�� 3�� 	� /\QDP�� '�� 5�� �������� 7KH� ILYH�
IDFWRU� PRGHO� DQG� LPSXOVLYLW\�� 8VLQJ� D� VWUXFWXUDO�
PRGHO� RI� SHUVRQDOLW\� WR� XQGHUVWDQG� LPSXOVLYLW\��
3HUVRQDOLW\� DQG� ,QGLYLGXDO� 'LIIHUHQFHV�� ���� ���-
����� KWWSV���GRL�RUJ���������6����-��������
�����-�� 

:LOVRQ��%��$���(YDQV��-��-���$OGHUPDQ��1���%XUJHVV��3��
:���	�(PVOLH��+�� ��������%HKDYLRXUDO� DVVHVVPHQW�
RI�WKH�G\VH[HFXWLYH�V\QGURPH��1HXURSV\FKRORJLFDO�
5HKDELOLWDWLRQ�� ��� ���–����� KWWSV���
GRL�RUJ�������������������������� � 

=HUPDWWHQ��$���9DQ� GHU� /LQGHQ��0��� G
$FUHPRQW��0���
-HUPDQQ��)���	�%HFKDUD��$����������,PSXOVLYLW\�DQG�
GHFLVLRQ� PDNLQJ�� 7KH� -RXUQDO� RI� 1HUYRXV� DQG�

0HQWDO� 'LVHDVH�� ����� ���-����� KWWSV���
GRL�RUJ������������QPG�������������������� 

=LJPRQG��$��6��	�6QDLWK��5��3�� ��������7KH�+RVSLWDO�
$Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH�� $FWD� 3V\FKLDWULFD�
6FDQGLQDYLD�� ���� ���-����� KWWSV���GRL�RUJ���������
M�����-����������WE������[� 
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5HFHLYHG�-DQXDU\���������� 
5HYLVLRQ�UHFHLYHG�-XQH��������� 

$FFHSWHG�-XQH����������Ŷ 


