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3DUNLQVRQ¶V� GLVHDVH� �3'�� SDWLHQWV� FDQ� EHQHILW� IURP� UHJXODU
SK\VLFDO�H[HUFLVHV�ZKLFK�PD\�HDVH� WKHLU�V\PSWRPV�DQG�FDQ�VORZ
GRZQ� WKH� SURJUHVVLRQ� RI� WKH� GLVHDVH��0RWLRQ�EDVHG� YLGHR� JDPHV
FDQ�SURYLGH�PRWLYDWLRQ�WR�FDUU\�RXW�WKH�RIWHQ�UHSHWLWLYH�H[HUFLVHV�
DV� ORQJ�DV� WKH\� HVWDEOLVK� D� VXLWDEOH�EDODQFH� EHWZHHQ� WKH� OHYHO�RI
GLIILFXOW\� DQG� HDFK� SOD\HU¶V� VNLOOV��:H�SUHVHQW� DQ� DGDSWLYH� JDPH
V\VWHP�FRQFHSW��ZKLFK� LV�EDVHG�RQ�VHSDUDWH�GLIILFXOW\�SDUDPHWHUV
IRU� VSHHG�� DFFXUDF\� DQG� UDQJH� RI� PRWLRQ��:H� WKHQ� GHVFULEH� WKH
KHXULVWLF�SHUIRUPDQFH�HYDOXDWLRQ�DQG�DGMXVWPHQW�PHFKDQLVPV�LQ�D
SURWRW\SLFDO� LPSOHPHQWDWLRQ� ZKLFK� ZDV� DSSOLHG� LQ� D� FDVH� VWXG\
ZLWK� WKUHH� 3'� SDWLHQWV� RYHU� D� SHULRG� RI� WKUHH� ZHHNV�� 5HVXOWV
LQGLFDWH�WKDW�WKH�V\VWHP�IDFLOLWDWHG�D�FKDOOHQJLQJ�\HW�VXLWDEOH�JDPH
H[SHULHQFH� DQG� D� GHWDLOHG� DQDO\VLV� RI� WKH� UHVXOWV� LQIRUPHG� D
QXPEHU�RI�IROORZ�XS�UHVHDUFK�TXHVWLRQV�IRU�IXWXUH�UHVHDUFK�

.H\ZRUGV�� 2OGHU� DGXOWV�� VHULRXV� JDPHV�� PRWLRQ�EDVHG� JDPHV�
G\QDPLF�GLIILFXOW\�DGMXVWPHQWV��DGDSWLYH�V\VWHPV��SHUVRQDOL]DWLRQ�

,QGH[� 7HUPV� .����� >&RPSXWHUV� DQG� 6RFLHW\@�� 6RFLDO� ,VVXHV� ±
$VVLVWLYH�WHFKQRORJLHV�IRU�SHRSOH�ZLWK�GLVDELOLWLHV��.�����>3HUVRQDO
&RPSXWLQJ@��*HQHUDO�± *DPHV�
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3DUNLQVRQ¶V�GLVHDVH��3'�� LV� D�QHXURORJLFDO�GLVHDVH�ZLWK�D�YDULHW\
RI� PRWRU� DQG� QRQ�PRWRU� V\PSWRPV�� 5HJXODU� SK\VLFDO� H[HUFLVH
SOD\V� DQ� LPSRUWDQW� UROH� LQ� VORZLQJ� GRZQ� SURJUHVVLRQ� RI� WKH
GLVHDVH�� 6XFK� H[HUFLVH� LV� XVXDOO\� LQVWUXFWHG� LQ� SK\VLFDO� WKHUDS\
VHVVLRQV��EXW�SDWLHQWV�DUH�DOVR�HQFRXUDJHG�WR�FRQWLQXH�H[HUFLVLQJ�DW
KRPH� >�@�� 5HFHQWO\�� YLGHR� JDPHV� KDYH� EHHQ� LGHQWLILHG� DV� D
SRVVLEOH� PHDQV� RI� PRWLYDWLQJ� SDWLHQWV� WR� SHUIRUP� WKH� RIWHQ
UHSHWLWLYH�H[HUFLVHV�>�@��+RZHYHU��D�UDQJH�RI�FKDOOHQJHV�UHPDLQ�RQ
WKH� SDWK� WR� FUHDWLQJ� JDPHV� WKDW� FDQ� WUXO\� EH� XVHG� DV� NLQHVLDWULF
GLJLWDO� JDPHV� �.'*V�� E\� SOD\HUV� IURP� VWURQJO\� KHWHURJHQHRXV
WDUJHW� JURXSV� VXFK� DV� 3'� SDWLHQWV�� $� PDMRU� FKDOOHQJH� WKDW� LV
IUHTXHQWO\�PHQWLRQHG� LQ� UHODWHG� OLWHUDWXUH� LV� WKH� QHHG� WR� SURYLGH
DGMXVWDEOH�OHYHOV�RI�GLIILFXOW\��GHSHQGLQJ�RQ�DJH��VWDWH�RI�GLVHDVH
DQG� WKH� LQWHQVLW\� DQG� W\SHV� RI� V\PSWRPV� >�@±>�@�� .HHSLQJ� WKH
OHYHO� RI� GLIILFXOW\� LQ� EDODQFH� ZLWK� WKH� SOD\HUV¶� FDSDELOLWLHV� DQG
OLPLWDWLRQV�LV�QRW�D�RQH�RII�WDVN��VLQFH�KXPDQ�IDFWRUV�YDU\�ERWK�LQ
WKH� ORQJ�WHUP� DQG� WKH� VKRUW�WHUP�� 7KLV� UHVXOWV� LQ� D� QHHG� IRU
DXWRPDWLF�DGDSWLYH�GLIILFXOW\�V\VWHPV�WKDW�GR�QRW�UHO\�RQ�IUHTXHQW
PDQXDO� LQWHUYHQWLRQV� WR�SHUIRUP�DGDSWDWLRQV��7KLV�VWXG\�SUHVHQWV
DQ�DQDO\VLV�RI�WKH�SUREOHP�VSDFH�RI�DGDSWLYH�GLIILFXOW\�IRU�.'*V�
$Q� DGDSWLYH� JDPH� V\VWHP� FRQFHSW� ZLWK� D� IRFXV� RQ� JHQHUDOO\
DSSOLFDEOH� JDPH� GLIILFXOW\� SDUDPHWHUV� DQG� D� SURWRW\SLFDO
LPSOHPHQWDWLRQ�WKDW�ZHUH�GHYLVHG�IURP�WKLV�DQDO\VLV�DUH�GHVFULEHG
LQ�GHWDLO��)LQDOO\��ZH�SUHVHQW�D�XVHU�VWXG\�LQ�ZKLFK�WKH�V\VWHP�ZDV

REVHUYHG� LQ� DFWLRQ�ZLWK� WKUHH� VXEMHFWV� RYHU�D� SHULRG� RI�ILYH�SOD\
VHVVLRQV� WKDW� ZHUH� VFDWWHUHG� RYHU� WKUHH� ZHHNV�� :H� WRRN� D
IRUPDWLYH� WULDQJXODWLRQ� DSSURDFK� EDVHG� RQ� REVHUYDWLRQV�
TXHVWLRQQDLUHV�� LQWHUYLHZV��WKH� DQDO\VLV� RI�JDPH� ORJV� DQG� D�SRVW�
KRF� DQDO\VLV� E\� WKHUDSLVWV�� 7KH� VWXG\� DLPHG� DW� H[SORULQJ� WKH
VXLWDELOLW\� RI� WKH� V\VWHP� WR� DGDSW� GLIILFXOW\� VHWWLQJV� WR� EH
DSSURSULDWH� LQ� WHUPV� RI� WKH� UHVXOWLQJ� SK\VLFDO� H[HUFLVHV� DQG� WR
JHQHUDWH� D� JRRG� JDPH� H[SHULHQFH� IRU� HDFK� LQGLYLGXDO� VXEMHFW�
)LQDOO\�� D� QXPEHU� RI� LQIRUPHG� UHVHDUFK� TXHVWLRQV� IRU� IXWXUH
UHVHDUFK� LQ� WKH� DUHD� RI�DGDSWLYH� GLIILFXOW\� IRU�.'*V�DUH� GHYLVHG
EDVHG�RQ�REVHUYDWLRQV�IURP�WKH�FDVH�VWXG\�
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,Q�JHQHUDO�WHUPV��D�ODFN�RI�GRSDPLQH�LQ�3'�SDWLHQWV�FDXVHV�PRWRU
GLVRUGHUV�WKDW�DIIHFW�JDLW��WKH�DELOLW\�WR�SHUIRUP�HYHU\GD\�DFWLYLWLHV
DQG� FRPPXQLFDWLRQ� VNLOOV�� 7KH� PRVW� FRPPRQ� V\PSWRPV� DUH
WUHPRU�DW�UHVW��ULJLGLW\�DQG EUDG\NLQHVLD�� WKH�ODWWHU�EHLQJ�WKH�PRVW
FKDUDFWHULVWLF�DQG�GLVDEOLQJ��,W�UHIHUV�WR�D�UHGXFHG�UDQJH�RI�PRWLRQ
�K\SRNLQHVLD�� DQG� WKH� �VXGGHQ�� LQDELOLW\� WR� LQLWLDWH� DQG� H[HFXWH
PRYHPHQWV��DNLQHVLD���3'�DOVR�DIIHFWV�ILQH�PRWRU�VNLOOV�DQG�RWKHU
IXQFWLRQV�� VXFK� DV� VZDOORZLQJ�� VSHHFK� DQG� IDFLDO� H[SUHVVLRQV�
%HVLGHV�PHGLFDWLRQ��SK\VLFDO�WKHUDS\�LV�UHFRPPHQGHG�DW�DOO�VWDJHV
LQ� RUGHU� WR� VORZ� GRZQ� WKH� SURJUHVVLRQ� RI� WKH� GLVHDVH� >�@�� )XOO�
ERG\� PRWLRQ�EDVHG� JDPHV� KDYH� WKH� SRWHQWLDO� WR� VORZ� GRZQ
FRJQLWLYH� GHFOLQH� >�@� DQG� WR� VXSSRUW� SK\VLFDO� WKHUDS\� >�@�� >�@�
:KLOH�PDVV�PDUNHW�JDPHV�IRU�IXOO�ERG\�WUDFNLQJ�V\VWHPV��VXFK�DV
WKH� .LQHFW�� DUH� FXUUHQWO\� YHU\� SRSXODU�� WKH� PRWRU� VNLOOV� WKH\
UHTXLUH�DUH�RIWHQ�EH\RQG�WKH�VNLOOV�RI�KHWHURJHQHRXV�WDUJHW�JURXSV
WKDW�FRXOG�EHQHILW�IURP�JDPHV�IRU�NLQHVLDWULF�SXUSRVHV�>�@��>�@��>�@�
$FFRUGLQJO\��D�JURZLQJ�QXPEHU�RI�UHVHDUFK�SURMHFWV�DUH�FXUUHQWO\
H[SORULQJ�WKH�GHVLJQ�DQG�SRWHQWLDO�DSSOLFDWLRQ�VFHQDULRV�RI�.'*V
WKDW�PDWFK� WKH�VSHFLILF�UHTXLUHPHQWV�RI�D� UDQJH�RI�KHWHURJHQHRXV
WDUJHW� JURXSV� >�@�� >�@�� >�@�� >�@�� 6R� IDU�� WKH� WDUJHW� JURXS� RI
3DUNLQVRQ¶V�GLVHDVH�SDWLHQWV�KDV�QRW�UHFHLYHG�PXFK�DWWHQWLRQ�>�@�

���� $GDSWLYH�'LIILFXOW\

,GHDOO\��D�SOD\HU�RI�.'*V�ZRXOG�ILQG�WKH�JDPHV�HQMR\DEOH�DQG�WKH
JDPH� PRYHPHQWV� SOHDVXUDEOH�� ZKLOH� QRW� QRWLFLQJ� WKH� UHSHWLWLYH
QDWXUH� RI� WKH� H[HUFLVHV� RU� IHHOLQJ�SK\VLFDOO\� RYHUVWUDLQHG��9LGHR
JDPHV�FDQ�SXW�SOD\HUV� LQWR�D�VWDWH�RI�IORZ��ZKHUH�WKH\�DUH�ORVW�LQ
WKH� H[SHULHQFH� RI� WKH� PRPHQW� WKDW� FDQ� DUJXDEO\� IDFLOLWDWH� D
SRVLWLYH� JDPH� H[SHULHQFH� DV� PHQWLRQHG� DERYH�� $FFRUGLQJ� WR
&VLNV]HQWPLKDO\L� >��@�� DFWLYLWLHV� ZLWK� FOHDU� JRDOV� WKDW� DUH
FKDOOHQJLQJ�� UHTXLUH� VNLOOV�� SURYLGH� LPPHGLDWH� IHHGEDFN� DQG� FDQ
EH� FRPSOHWHG� PD\� HQDEOH� IORZ�� 7KHVH� SUHUHTXLVLWHV� FOHDUO\
GHPDQG� D�EDODQFH�RI� WKH� OHYHO� RI�FKDOOHQJH�WKDW�D�JDPH�SUHVHQWV
DQG�WKH�SOD\HUV¶�VNLOOV��1RWDEO\��WKH�NH\�HQDEOLQJ�IDFWRU�LV�QRW�WKH
UHODWLRQ�RI�REMHFWLYH�JDPH�GLIILFXOW\�WR�REMHFWLYH�SOD\HU�VNLOOV��EXW
WKH�SOD\HUV¶�SHUFHSWLRQ�RI�WKHLU�RZQ�FRPSHWHQFH�>��@��$V�6LQFODLU
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HW� DO�� SRLQW� RXW� LQ� WKHLU� PRGHO� RI� ³GXDO�IORZ´� IRU� PRWLRQ�EDVHG
YLGHR�JDPHV�>��@�� WKH�EDODQFH�RI�SK\VLFDO�FKDOOHQJHV�DQG� ILWQHVV
QHHGV� WR� EH� FRQVLGHUHG� LQ� DGGLWLRQ� WR� WKH� EDODQFH� UHODWHG� WR
FRJQLWLYH�DQG�ILQH�PRWRU�VNLOOV�
$GHTXDWH�GLIILFXOW\� VHWWLQJV� DUH� XVXDOO\� WKH� UHVXOW� RI�H[WHQVLYH

SOD\� WHVWLQJ� >��@� DQG� LQ� PRVW� JDPHV�� SHUVRQDOL]DWLRQ� RSWLRQV
FRQFHUQLQJ� WKH� OHYHO� RI�GLIILFXOW\�DUH�YHU\� OLPLWHG��7KH\�FDQ�� IRU
H[DPSOH�� EH�DGMXVWHG� E\� WKH�PHDQV� RI� D� VLPSOH�FRPELQHG�PXOWL�
WLHU� SDUDPHWHU� WKDW� UHSUHVHQWV� ³HDV\´�� ³PHGLXP´� DQG� ³KDUG´
GLIILFXOW\�� RU� E\� FRQWUROOLQJ� WKH� DPRXQW� RI� DYDLODEOH� JDPH
UHVRXUFHV��0RUH�UHFHQWO\�D�QXPEHU�RI�JDPHV�LPSOHPHQW '\QDPLF

'LIILFXOW\�$GMXVWPHQWV��''$���ZKHUH� LQGLYLGXDO�SOD\HUV¶�DELOLWLHV
DUH� GHWHFWHG� DQG� JDPH� VHWWLQJV� DUH� DXWRPDWLFDOO\� DGDSWHG� >��@�
7KH�V\VWHP�ZH�SURSRVH�KHUHLQ�IROORZV�WKH�OLQH�RI�KHXULVWLFV�EDVHG
''$��+RZHYHU��LW�SURYLGHV� D� OHYHO�RI� DGDSWDELOLW\��RU�PHDQV�IRU
WKHUDSLVWV� WR� LQWHUYHQH�� ZKLFK� KDV� QRW� EHHQ� D� FRPPRQ� IRFXV� RI
H[SORUDWLRQV�RI�''$�
:H�DUJXH�WKDW��LQ�RUGHU�WR�EH�XVHIXO��VDIH�DQG�IXQ��.'*V�UHTXLUH

QRW�RQO\�PHFKDQLVPV�WKDW�IDFLOLWDWH�ILQH�JUDLQHG�PDQXDO�FRQWURO�RI
WKH� OHYHO� RI� GLIILFXOW\� �PDNLQJ� WKHP DGDSWDEOH�� >�@�� >��@�� 7KH\
DOVR�UHTXLUH�PHFKDQLVPV� WKDW�DXWRPDWH� WKH� RQ�JRLQJ�DGMXVWPHQWV
RI� WKH� SDUDPHWHUV� WKDW� GHILQH� JDPH� GLIILFXOW\�� EDVHG� RQ� WKH
SHUIRUPDQFH� DQG� JDPH� H[SHULHQFH� RI� WKH� SOD\HUV� �PDNLQJ� WKHP
DGDSWLYH��� 7KLV� UHTXLUHPHQW� ZDV� FRQILUPHG� E\� WKHUDSLVWV� LQ� D
VHPL�VWUXFWXUHG� LQWHUYLHZ� GXULQJ� D� SUH�VWXG\�� %RWK� LQWHUYLHZHG
WKHUDSLVWV� VDLG� WKDW� ILQH� JUDLQHG� PDQXDO� FRQWURO� ZRXOG� EH
GHVLUDEOH�� +RZHYHU�� WKH\� DOVR� SRLQWHG� RXW� WKDW� IUHTXHQW� PDQXDO
DGMXVWPHQWV� IRU� HYHU\� LQGLYLGXDO� SDWLHQW� ZRXOG� UHTXLUH� YDOXDEOH
WLPH�WKH\�ZRXOG�UDWKHU�VSHQG�ZLWK�SK\VLFDO�WKHUDS\�VHVVLRQV�
([LVWLQJ� UHVHDUFK� SURMHFWV� UHJDUGLQJ� .'*V� KDYH� LVRODWHG� WKUHH
FRPPRQO\� DSSOLFDEOH� JHQHULF� GLIILFXOW\� SDUDPHWHUV�� UHTXLUHG
DFFXUDF\�>�@��UDQJH�RI�PRWLRQ��DPSOLWXGH��DQG VSHHG�>�@��>�@��>��@�
:KLOH�VRPH�SURMHFWV�KDYH�H[SHULPHQWHG�ZLWK�''$�IRU�VSHHG�DQG
DFFXUDF\�VHWWLQJV�� WKH� DPSOLWXGH� VHWWLQJV� DUH� XVXDOO\� DGMXVWHG� E\
WKH�PHDQV�RI�D��UHSHWLWLYH��FDOLEUDWLRQ�SURFHGXUH�>�@��>�@��>��@�
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6LQFH� DGDSWLYH� .'*V� DUH� WR� EH� RSHUDWHG� E\� WKHUDSLVWV� �DQG
SRWHQWLDOO\�DOVR�E\�WKH�SOD\HUV� WKHPVHOYHV���WKH�GHWDLOHG�WHFKQLFDO
JDPH� GLIILFXOW\� SDUDPHWHUV� WKDW� DUH� LPSOHPHQWHG� LQ� WKH� JDPH
PHFKDQLFV� QHHG� WR� EH� WUDQVODWHG� LQWR� D� FRPSUHKHQVLYH� VHW� RI
JHQHULF�GLIILFXOW\�VHWWLQJV��5HODWHG�ZRUN� LQGLFDWHV� WKDW�JDPHV�IRU
3'� SDWLHQWV� VKRXOG� IRFXV� RQ� FRQWLQXRXV� ODUJH� DQG� IOXHQW
PRYHPHQWV� >��@� DQG� IRXQG� WKDW� WKH� SOD\HUV� RIWHQ� GR� QRW� IXOO\
H[SORLW� WKHLU� SRWHQWLDO� DPSOLWXGH� LI� WKH\� DUH� QRW� VSHFLILFDOO\
HQFRXUDJHG� WR� GR� VR� >�@�� 7KXV�� RQH� LPSRUWDQW� JHQHULF� VHWWLQJ� LV
FRQFHUQHG� ZLWK� WKH� DPSOLWXGH� WKDW� WKH� JDPH� ZLOO� GHPDQG� LWV
SOD\HUV� WR� SHUIRUP��&RQWURO� RYHU� WKLV� FDQ� HLWKHU� EH�DFKLHYHG�YLD
WKH� SODFHPHQW� RI� LWHPV� RU� KLW�DUHDV�� RU� E\� VFDOLQJ� WKH� LQSXW
PRGDOLWLHV��2IWHQ��WKH�ODWWHU�PHWKRG�LV�SUHIHUDEOH�VLQFH�EHLQJ�DEOH
WR�UHDFK�LWHPV�WKDW�DUH�SODFHG�IDU�RXW�LV�DQ�LPSRUWDQW�PRWLYDWLRQDO
IDFWRU�>�@��,Q�DGGLWLRQ�WR�WKH�DPSOLWXGH�VHWWLQJ��VHWWLQJV�WR�FRQWURO
WKH�JDPH�VSHHG��H�J��YLD�DOORZHG�UHDFWLRQ�WLPHV��DQG�WKH�UHTXLUHG
DFFXUDF\� �H�J�� YLD� WKH� VL]H� RI� KLW�ER[HV� RU� YLD� WKH� WROHUDQFH� RI
JHVWXUH� GHWHFWLRQ��DUH� QHFHVVDU\� WR� DGDSW� JDPHV� IRU� 3'�SDWLHQWV�
EHFDXVH�WKH\�UHODWH�WR�W\SLFDO�V\PSWRPV�RI�3'��H�J� EUDG\NLQHVLD��
)XUWKHU�SDUDPHWHUV�WKDW�IUHTXHQWO\�SOD\�D�UROH�LQ�DGDSWLQJ�.'*V�
VXFK�DV�HQGXUDQFH��FRJQLWLYH�FRPSOH[LW\�DQG�FRJQLWLYH� UHVLOLHQFH
DUH�RPLWWHG�LQ�WKLV�GHVFULSWLRQ��VLQFH�WKH\�GR�QRW�SOD\�DQ�LPSRUWDQW
UROH�IRU�WKH�VSHFLILF�JDPH�HPSOR\HG�LQ�WKLV�VWXG\�

���� 3HUIRUPDQFH�EDVHG�$GDSWLYLW\

$GDSWLYH� JDPHV� UHTXLUH� WZR� EDVLF� FRPSRQHQWV�� D SHUIRUPDQFH�

HYDOXDWLRQ� DQG� DQ DGMXVWPHQW� PHFKDQLVP� >��@�� 7KHLU� FRQFUHWH

LPSOHPHQWDWLRQ� PD\� UDQJH� IURP� VLPSOH� KHXULVWLFV� WR� $,�EDVHG
DSSURDFKHV�IRU�FRPSOH[�JDPHV�>��@��,Q�WKH�FDVH�RI�.'*V�IRU�3'
SDWLHQWV� WKH� JDPHV� WKDW� UHVXOWHG� IURP� DQ� LWHUDWLYH� XVHU�FHQWHUHG
GHVLJQ�SURFHVV� >�@�DUH�RIWHQ�UDWKHU�ZHOO�GHILQHG�FDVXDO� JDPHV�� ,Q
VXFK�FDVHV��KHXULVWLFV��ZKLOH�QHHGLQJ�WR�EH�WDLORUHG�VSHFLILFDOO\�IRU
HDFK�JDPH��FDQ�RIIHU�PRUH�FRQWURO�RYHU�ERWK�PHFKDQLVPV��,Q�RUGHU
WR�IDFLOLWDWH�DGMXVWPHQWV�IRU�HDFK�LQGLYLGXDO�SOD\HU�� VHWV�RI�SOD\HU
SURILOHV�� WKHLU� FXUUHQW� VHWWLQJV��DQG� WKH� FRQFHUQHG� JDPHV�QHHG� WR
EH� VWRUHG�� ,Q� .'*V� IRU� KHWHURJHQHRXV� DXGLHQFHV�� VHWWLQJV� PD\
DOVR�QHHG� WR�EH�GLIIHUHQWLDWHG�GHSHQGLQJ�RQ�GLIIHUHQW�ERG\�SDUWV�
H�J��WR�DGMXVW�WR�W\SLFDO�DV\PPHWULHV�>�@�LQ�3'�V\PSWRPV�
,PSRUWDQW�GHVLJQ�GHFLVLRQV�ZKHQ�FUHDWLQJ�DGDSWLYH�JDPHV�DUH�WR

GHWHUPLQH� WKH�SRLQW� LQ� WLPH� DQG� WKH� IUHTXHQF\�RI� DGMXVWPHQWV� WR
WKH�VHWWLQJV��)UHTXHQW�VPDOO�VFDOH�VHWWLQJV� WKDW�DUH�DSSOLHG�GXULQJ
RQ�JRLQJ� SOD\� VHVVLRQV� PD\� PRUH� FORVHO\� DSSUR[LPDWH� RSWLPDO
VHWWLQJV�IRU�DQ�LQGLYLGXDO�SOD\HU�DW�D�JLYHQ�SRLQW�LQ�WLPH��+RZHYHU�
LQ� DGGLWLRQ� WR� WKH� ULVN� RI� RYHUILWWLQJ�� ZKHQ� DGMXVWLQJ� DPSOLWXGH
VHWWLQJV�YLD�WKH�VFDOLQJ�RI�LQSXW�FRQWUROV��FKDQJHV�GXULQJ�SOD\�SRVH
D�VHULRXV�ULVN�RI�EUHDNLQJ�LPPHUVLRQ��7KXV��LQ�WKH�V\VWHP�GHWDLOHG
EHORZ�� DGDSWDWLRQV� DUH� RQO\� DSSOLHG� EHWZHHQ� JDPH� URXQGV�� 7R
IDFLOLWDWH� ZDUP�XS� �DQ� LPSRUWDQW� HOHPHQW� RI� SK\VLFDO� WKHUDS\� RU
H[HUFLVH�VHVVLRQV���WKH�FXUUHQW�GLIILFXOW\�VHWWLQJ�IRU�HDFK�SOD\HU�LV
UHGXFHG�E\�D�VPDOO�DPRXQW�DIWHU�FRQVLGHUDEOH�EUHDNV�
:KHQ�SOD\HUV� ILUVW�EHJLQ�SOD\LQJ�D�JDPH��SHUIRUPDQFH� GDWD� WR

GULYH� WKH� DGMXVWPHQW� PHFKDQLVP� IRU� WKH� VHWWLQJV� LV� QRW� \HW
DYDLODEOH�� 6WDQGDUG�PHGLFDO� DVVHVVPHQW� VFDOHV� KDYH� WKH� SRWHQWLDO
WR� LQIRUP� ZHOO� PDWFKLQJ� LQLWLDO� VHWWLQJV� IRU� D� SOD\HU� >��@�� ,Q
SUDFWLFDO�XVH�FDVHV��KRZHYHU��VXFK�GDWD�LV�QRW�DOZD\V�DYDLODEOH�DQG
WKH� SURFHGXUHV� DUH� RIWHQ� WLPH�LQWHQVLYH� DQG� LQYROYH� SULYDWH
PHGLFDO�GDWD��7KXV��LQ�D�PRUH�JHQHUDOO\�DSSOLFDEOH�DSSURDFK��LW�LV
SRVVLEOH� WR� UHO\� RQ� UDWKHU� ORZ� GHIDXOW� VHWWLQJV� �WKDW� UHQGHU� WKH
JDPH� HDVLO\� SOD\DEOH� IRU� D� ODUJH� PDMRULW\� RI� SOD\HUV� IURP� WKH
WDUJHW� JURXS��� D� FDOLEUDWLRQ� SURFHVV�� ZKHUH� QHFHVVDU\�� DQG� RQ
DLPLQJ� IRU� D� VZLIW� LQLWLDO� DGDSWLYLW\� WKDW� QHDUV� WKH� SURMHFWHG
RSWLPDO�VHWWLQJV�LQ�LQLWLDOO\�ODUJH�VWHSV�

���� &DOLEUDWLRQ

,Q�WKH�VWXG\�DW�KDQG��DPSOLWXGH�SOD\V�D�FHQWUDO�UROH�DQG�DQ� LQLWLDO
FDOLEUDWLRQ� ZDV� UHTXLUHG� WR� GHWHUPLQH� WKH� SOD\HUV¶� PD[LPXP
GLVWDQFH�RI�UHDFK��ZKLFK�LV�GHSHQGHQW�RQ�WKHLU�DJLOLW\�DQG�SK\VLFDO
SURSRUWLRQV�� LQ� RUGHU� WR� HVWDEOLVK� FRQVWUDLQWV� WKDW�KHOS� WR�SUHYHQW
RYHUVWUDLQLQJ� RU� LQMXULHV� >��@��7KH� SURFHVV� VKRXOG� EH�DV� IDVW� DQG
XQLQWUXVLYH� DV� SRVVLEOH�� ,W� VKRXOG� DOVR� GHOLYHU� UHVXOWV� LQ� WKH
UHTXLUHG� DFFXUDF\� DQG� IDFLOLWDWH� VRPH� PDQXDO� FRQWURO� IRU
WKHUDSLVWV� WR� LQIOXHQFH� WKH� FRQVWUDLQWV� EDVHG� RQ� WKHLU� SHUVRQDO
NQRZOHGJH� DERXW� WKH� LQGLYLGXDO� SOD\HUV�� *DPHV� FDQ� DOVR
LPSOHPHQW� UHPLQGHUV� IRU� WKHUDSLVWV� WR� UHSHDW� FDOLEUDWLRQ� ZKHQ
VHWWLQJ�FRQVWUDLQWV�DUH�UHDFKHG�

�� 352727<3( ,03/(0(17$7,21

7KH�JDPH�LPSOHPHQWHG�IRU�WKLV�VWXG\�LV�FDOOHG 6WHUQWDOHU��3OD\HUV
XVH�WKHLU�KDQGV�WR�FROOHFW�VWDUV�WKDW�DSSHDU�VHTXHQWLDOO\��IROORZLQJ
D�SUHGHILQHG�VHW�RI�SDWKV�WKDW�UHIOHFW�SK\VLFDO�WKHUDS\�PRYHPHQWV�
:KHQ�WKH�VWDUV�RQ�D�SDWK�DUH�FROOHFWHG�LQ�WKH�RUGHU�RI�DSSHDUDQFH�
D�VKRRWLQJ�VWDU�DSSHDUV�WKDW�FDQ�EH�FROOHFWHG�IRU�ERQXV�SRLQWV��7KH
VWDU� SDWKV� DSSHDU� PLUURUHG� IRU� HDFK� KDQG� DQG� DUH� VHOHFWHG
UDQGRPO\��$IWHU�HDFK�URXQG��SOD\HUV�DUH�VKRZQ�D�VFRUH�VFUHHQ�WKDW
DOVR�FRQWDLQV�D�PRWLYDWLQJ�PHVVDJH�ZKLFK� LV�DOZD\V�SRVLWLYH�EXW
UHIOHFWV� WKH� SOD\HUV¶� SHUIRUPDQFH� �H�J�� ³*UHDW�� <RX� VWURQJO\
LPSURYHG�´�RU�³6XSHU��<RX¶YH�GRQH�LW�´���

�
$OO�TXRWDWLRQV�UHODWLQJ�WR�WKH�VWXG\�SUHVHQWHG�LQ�WKLV�SDSHU�DUH�WUDQVODWHG

IURP�*HUPDQ�



7KH� JDPH� LV� LPSOHPHQWHG� LQ� &��� EDVHG� RQ� WKH�0LFURVRIW� ;1$
IUDPHZRUN��XVLQJ��1(7�DQG�:3)��3OD\HU�WUDFNLQJ�LV�KDQGOHG�ZLWK
D�.LQHFW�GHYLFH�XVLQJ�WKH�RIILFLDO�6'.��3OD\HU�SURILOHV�DQG�JDPH
ORJV� DUH� VDYHG� LQ� D� 0RQJR'%� GDWD� VWRUH�� 7KH� .LQHFW� GHYLFH
GHOLYHUV� D� VNHOHWRQ� DEVWUDFWLRQ� RI� WKH� SOD\HUV¶� ERG\� SRVWXUH� LQ
DEVROXWH� PHWULF� VSDFH�� $V� D� SUHSURFHVVLQJ� VWHS�� WKLV� VNHOHWRQ� LV
WUDQVODWHG� VR� WKDW� WKH� XSSHU� EDFN� WDNHV� D� ZHOO�GHILQHG� FHQWUDO
SRVLWLRQ�RQ�VFUHHQ�

)LJXUH��� 6WHUQWDOHU VFUHHQ��&RLQV�GURS�ZKHQ�VWDUV�DUH�IHWFKHG�

���� '\QDPLF�'LIILFXOW\�3DUDPHWHU

7KH�SDUDPHWHUV�IRU�VSHHG�DQG�DFFXUDF\�DUH�QRUPDOL]HG�WR�D�UDQJH
IURP�����WR�����ZLWK�PDSSHG�ERXQGDU\�YDOXHV�UHVXOWLQJ�IURP�SOD\
WHVWLQJ�� 7KH� DPSOLWXGH� SDUDPHWHU�PD\� H[FHHG� ����� VLQFH� SOD\HUV
PD\�YDU\�JUHDWO\�LQ�ERG\�VL]H��$OO�SDUDPHWHUV�GHIDXOW�WR�����
7KH VSHHG�SDUDPHWHU�GHILQHV�WKH�WLPH�WKDW�LV�DYDLODEOH�WR�FROOHFW

VWDUV� RQ� WKH� SDWKV� EHIRUH� WKH\� GLVDSSHDU�� (DFK� VWDU� SDWK� KDV� D
SKDVH� LQ�ZKLFK� VWDUV� DSSHDU� WKDW� HTXDOV� WKH�PLQLPDO� FRPSOHWLRQ
WLPH��DQ�RSWLRQDO�EUHDN��DQG�D�SKDVH�LQ�ZKLFK�VWDUV�GLVDSSHDU��$OO
WKUHH�GXUDWLRQV�DGG�XS�WR�WKH�PD[LPDO�FRPSOHWLRQ�WLPH��7KH�H[DFW
IXQFWLRQV�� ZKLFK�ZHUH� GHWHUPLQHG� EDVHG� RQ� SOD\� WHVWLQJ�� DVVXUH
WKDW�� ZLWK� DQ� LQFUHDVLQJ� VHWWLQJ� IRU� WKH� VSHHG� SDUDPHWHU�� WKH
PD[LPDO� FRPSOHWLRQ� WLPH� LV� UHGXFHG� IDVWHU� WKDQ� WKH� PLQLPDO
FRPSOHWLRQ� WLPH�� )RU� KLJK� VSHHG� VHWWLQJV�� DGGLWLRQDO� VWDU� SDWKV
DSSHDU�WR�DVVXUH�WKDW�D�JDPH�URXQG�ODVWV�DSSUR[�����VHFRQGV�
3OD\� WHVWLQJ� UHYHDOHG� WKDW� WKH DFFXUDF\� SDUDPHWHU� GRHV� QRW

LQIOXHQFH� WKH� OHYHO� RI� GLIILFXOW\� IRU 6WHUQWDOHU� DV� VWURQJO\� DV
DGMXVWPHQWV� RI� WKH� UHTXLUHG� VSHHG� RU� DPSOLWXGH�� 7KXV�� WKH
SDUDPHWHU�� ZKLFK� UHSUHVHQWV� WKH� KLW�DUHDV� RI� KDQGV� DQG� VWDUV�� LV
VLPSO\�GHFUHDVHG� OLQHDUO\�XS� WR����� OHVV� WKDQ� WKH� EDVH� YDOXH�DV
WKH�SDUDPHWHU�VHWWLQJ�LQFUHDVHV�
7KH DPSOLWXGH�SDUDPHWHU� LV� GHULYHG� IURP�WKH�GHVLUHG� GLVWDQFH� RI
WKH�KDQGV�DERYH�WKH�VKRXOGHU�WKDW�LV�QHHGHG� WR� UHDFK�WKH�WRSPRVW
VWDU��WKH�VHWWLQJ�LPSOLHV�DQ�DSSUR[LPDWHO\�HTXLGLVWDQW�DPSOLWXGH�LQ
RWKHU�GLUHFWLRQV���,W�LV�GHILQHG�DV�

���

7KH� VXEWUDFWLRQ� RI� ����� LQGXFHV� D�PLQLPDO� DPSOLWXGH�RI� ��� FP�
7KH�VHWWLQJ�LV�WKHQ�FRQYHUWHG�LQWR�D�VFDOH�IDFWRU�IRU�WKH�LQSXW�GDWD
EDVHG�RQ�SL[HO�GLVWDQFH�

���� 3HUIRUPDQFH�0HWULFV

)RU�PRUH� VWUDLJKW� IRUZDUG� LQWHUQDO� DQG� FRQFHSWXDO� KDQGOLQJ�� WKH
SHUIRUPDQFH� RI� SOD\HUV� RI 6WHUQWDOHU� LV� PHDVXUHG� ZLWK� WKUHH
KHXULVWLFV� WKDW� SURGXFH� QRUPDOL]HG� RXWSXWV� UDQJLQJ� IURP� ���� WR
����

� ���

/RZ�VFRUHV�RQ� WKH FROOHFWLQJ�SHUIRUPDQFH�LQGLFDWH�WKDW�WKH�JDPH
ZDV�WRR�IDVW��RU�WKDW�WKH�VWDUV�ZHUH�QRW�UHDFKDEOH�
$�ORZ�VFRUH�RQ�WKH WLPH�SHUIRUPDQFH�LQGLFDWHV�WKDW�WKH�VWDUV�ZHUH
FROOHFWHG� ODWH� RU� QRW� DW� DOO�� 7LPH� SHUIRUPDQFH� LV� GHILQHG� DV� RQH
PLQXV�WKH�UDWLR�RI�WKH�WLPH�WKDW�D�SOD\HU�QHHGHG�WR�FROOHFW�DOO�SDWKV
WR�WKH�PD[LPXP�FROOHFWLRQ�WLPH�RI�DOO�SDWKV�

���

7KH DPSOLWXGH� SHUIRUPDQFH� LV� FDOFXODWHG� DV� WKH� UDWLR� RI� ZHOO
UHDFKDEOH�VWDUV�WR�RYHUDOO�VWDUV�LQ�RUGHU�WR�DYRLG�FRXQWLQJ�VWDUV�WKDW
ZHUH�QRW�FROOHFWHG��EXW�ZLWKLQ�UHDFK�

���

6WDUV� DUH� ZHLJKWHG� E\� WKHLU� GLVWDQFH� WR� WKH� FHQWHU� SRVLWLRQ� WKDW
VHUYHV�DV�D�WUDQVODWLRQ� WDUJHW�IRU�WKH�VNHOHWRQ��$�VWDU�WKDW�ZDV�QRW
FROOHFWHG� LV�RQO\� FRXQWHG� DV� RXW� RI� UHDFK�� LI� LW�ZDV� ORFDWHG� LQ�DQ
DUHD�WKDW�WKH�SOD\HUV¶�KDQGV�KDG�QRW�PRYHG�RYHU�GXULQJ�WKH�VHVVLRQ
�VHH�ILJ������$�KLJK�VFRUH�LQ�DPSOLWXGH�SHUIRUPDQFH�LQGLFDWHV�WKDW
WKH�SOD\HU�ZDV�DEOH�WR�UHDFK�PRVW�VWDUV�

)LJXUH���� 'HWHFWLQJ�QRW�FROOHFWHG�DQG�QRW�UHDFKDEOH�VWDUV�

���� $GDSWDWLRQ�0HFKDQLVP

7KH�IROORZLQJ�DGMXVWPHQW�PHFKDQLVPV�DQG�WKHLU�SDUDPHWHU�YDOXHV
ZHUH�GHWHUPLQHG�WKURXJK�SOD\�WHVWLQJ�DQG�ZHUH�RQO\�WHVWHG�IRU�WKH
6WHUQWDOHU� JDPH�� ,Q� RUGHU� WR� DYRLG� RYHUILWWLQJ�� JDPH� SDUDPHWHUV
FDQ�RQO\�EH�DGMXVWHG�E\���������RU���������DIWHU�HDFK�URXQG�RI�SOD\�
6LQFH� DFFXUDF\� SOD\V� D� PLQRU� UROH�� LW� LV� FRXSOHG� WR� WKH� VSHHG
VHWWLQJ�� %RWK� DUH� LQFUHDVHG� E\� ���� LI� WKH� FROOHFWLQJ� SHUIRUPDQFH
H[FHHGV�������7KH\�DUH� LQFUHDVHG�E\����� LI� WKH� WLPH�SHUIRUPDQFH
H[FHHGV����� DW� WKH� VDPH� WLPH��6SHHG� DQG�DFFXUDF\� DUH�GHFUHDVHG
E\�����LI�WKH�FROOHFWLQJ�SHUIRUPDQFH�GURSV�EHORZ������RU�E\������LI
WKH� FROOHFWLQJ� SHUIRUPDQFH� GURSV� EHORZ� ����� 7KH� WKUHVKROGV� IRU
DPSOLWXGH�DGMXVWPHQWV�DUH�DW������IRU�DQG�LQFUHPHQW�DQG�DW�����IRU
D�GHFUHPHQW��$GGLWLRQDOO\��D�VHWWLQJ�FDQ�RQO\�LQFUHDVH� LI�QR�RWKHU
VHWWLQJ�LV�GHFUHDVHG�DW�WKH�VDPH�WLPH��,Q�RUGHU�WR�IDFLOLWDWH�ZDUP�
XS�� WKH�GLIILFXOW\�IRU�QH[W�JDPH�URXQG�LV�DXWRPDWLFDOO\�GHFUHDVHG



E\�����LI�WKH�SOD\HU�GLG�QRW�SOD\�IRU���KRXUV�DIWHU�WKH�ODVW�URXQG��,I
FDUULHG� RXW�� WKH� FDOLEUDWLRQ� SURFHGXUH� WDNHV� DSSUR[LPDWHO\� RQH
PLQXWH�DQG�RYHUULGHV�WKH�GHIDXOW�DPSOLWXGH�SDUDPHWHU�VHWWLQJ�ZLWK
D�YDOXH�WKDW�LV�IL[HG�DW�����EHORZ�WKH�DPSOLWXGH�FRQVWUDLQW�GHWHFWHG
GXULQJ�WKH�FDOLEUDWLRQ��VLQFH�WKH�JDPH�PRYHPHQWV�GLIIHU� IURP�WKH
UDWKHU�FRQWUROOHG�PRYHPHQWV�GXULQJ�FDOLEUDWLRQ�

�� &$6(678'<

9DOLGDWLQJ�DSSURDFKHV� WR� DGDSWLYH�GLIILFXOW\� UHTXLUHV� REVHUYDWLRQ
RYHU� PXOWLSOH� VHVVLRQV�� LI� WKH� V\VWHP� LV� WR� EH� WHVWHG� EH\RQG� WKH
LQLWLDO� DGDSWDWLRQ�� 6LQFH� FODVVLFDO� FRPSDUDWLYH� H[SHULPHQWDO
SURFHGXUHV�DUH� W\SLFDOO\� UHSHWLWLYH�DQG� UHTXLUH� D� ODUJH�QXPEHU�RI
VXEMHFWV�WR�LQYHVWLJDWH�YHU\�VSHFLILF�UHVHDUFK�TXHVWLRQV��ZH�FKRVH
WR� HYDOXDWH� WKH� SURSRVHG� DGDSWLYH� JDPH� V\VWHP� DQG� WKH
SURWRW\SLFDO� LPSOHPHQWDWLRQ� LQ� D� FDVH� VWXG\�� 7KH� VWXG\� DLPV� DW
SURYLGLQJ�LQLWLDO�LQVLJKWV�LQWR�WKH�VXLWDELOLW\�RI�WKH�JDPH�V\VWHP�WR
DGDSW�WKH�GLIILFXOW\�VHWWLQJV�WR�EH�DSSURSULDWH�ERWK�LQ�WHUPV�RI�WKH
UHVXOWLQJ� SK\VLFDO� H[HUFLVHV� DQG� LQ� JHQHUDWLQJ� D� JRRG� JDPH
H[SHULHQFH�IRU�HDFK�LQGLYLGXDO�VXEMHFW�

���� 3URFHGXUH�	�0HWKRGV

(DFK�VXEMHFW�SDUWLFLSDWHG�LQ�ILYH����PLQXWH�VHVVLRQV�ZLWK����WR���
PLQXWHV�RI�JDPHSOD\��7ZR�VHVVLRQV�SHU�ZHHN�ZHUH�VFKHGXOHG�ZLWK
HDFK� SDUWLFLSDQW�� 7KH\� ZHUH� QRW� RIIHUHG� DQ\� FRPSHQVDWLRQ� LQ
UHWXUQ�IRU�WKHLU�SDUWLFLSDWLRQ��7KH�JDPH�ZDV�SURMHFWHG�RQ�D�ZDOO��$
.LQHFW� GHYLFH� ZDV� XVHG� IRU� IXOO�ERG\� PRWLRQ�EDVHG� LQSXW� DQG
FRQQHFWHG� WR�D�ODSWRS�FRPSXWHU� WKDW� UDQ�WKH�JDPH��$Q�DGGLWLRQDO
FDPHUD� ZDV� SRVLWLRQHG� WR� UHFRUG� WKH� PRYHPHQWV� RI� WKH
SDUWLFLSDQWV�GXULQJ�SOD\�IURP�D�IURQWDO�SRLQW�RI�YLHZ�
)ROORZLQJ� D� IL[HG� SURFHGXUH�� HDFK� VHVVLRQ� ZDV� RSHQHG� E\

JUHHWLQJ� WKH� SDUWLFLSDQW� DQG� DVNLQJ�ZKHWKHU� WKH\� KDG� FDUULHG� RXW
DQ\� H[HUFLVHV� WKDW� GD\�� 7KH� SDUWLFLSDQWV� ILOOHG� RXW� D� VHOI�
DVVHVVPHQW� PDQLNLQ� �6$0�� >��@� WR� DVVHVV� WKHLU� DIIHFWLYH� VWDWH
SULRU�WR�SOD\LQJ�WKH�JDPH��7KH\�WKHQ�FRPSOHWHG�IRXU�URXQGV�RI�WKH
JDPH� ZLWK� HLWKHU� KDQG� DQG� DQVZHUHG� D� UDQJH� RI� TXHVWLRQV� DV
GHWDLOHG� EHORZ�� 6HVVLRQV� ZHUH� FORVHG� ZLWK� D� GLVFXVVLRQ� RI� WKH
H[SHULHQFHV�RI�WKH�GD\�WKDW�OHIW�URRP�IRU�RSHQ�IHHGEDFN��7KH�ILUVW
VHVVLRQ�DOVR� LQFOXGHG�D�JHQHUDO� LQWURGXFWLRQ� WR� WKH�VWXG\�DQG� WKH
SDUWLFLSDQWV¶� FRQVHQW� WR� SDUWLFLSDWLQJ�� 7KH� SDUWLFLSDQWV� ZHUH
LQIRUPHG� WKDW� WKH� VWXG\� ZRXOG� EH� DERXW� WHVWLQJ� DQG� LPSURYLQJ
JDPH� GLIILFXOW\� DGMXVWPHQWV�� 6XEVHTXHQWO\�� DQ� LQWURGXFWRU\
LQWHUYLHZ� ZDV� FRQGXFWHG� DV� GHWDLOHG� EHORZ�� 7KH� ILUVW� VHVVLRQ
FRQWLQXHG�ZLWK� WKH� LQLWLDO� FDOLEUDWLRQ�DQG� SURFHHGHG� DV�GHVFULEHG
DERYH��ZLWK�WKH�H[FHSWLRQ�WKDW�LW�RQO\�LQFOXGHG�ULJKW�KDQGHG�SOD\
LQ� RUGHU� QRW� WR� RYHUVWUDLQ� WKH� SDUWLFLSDQWV�� 7KH� ODVW� VHVVLRQ� DOVR
GLIIHUHG� IURP� WKH� GHVFULSWLRQ� RI� VHVVLRQV� SURYLGHG� DERYH�� ,W
IHDWXUHG� DQ� LQWHUYLHZ� WKDW� DLPHG� DW� FDSWXULQJ� IHHGEDFN� DQG
UHIOHFWLRQV�RI�WKH�SDUWLFLSDQWV�DQG�LQFOXGHG�OHIW�KDQGHG�SOD\�RQO\�
7KH� IROORZLQJ� VXEVHFWLRQV� SURYLGH� DQ� RYHUYLHZ� RI� DOO� UHVHDUFK
PHWKRGV�WKDW�ZHUH�DSSOLHG�LQ�WKH�FDVH�VWXG\�

������ 2EVHUYDWLRQ

'XULQJ� WKH� FRXUVH�RI� DOO� VHVVLRQV� WKH� H[SHULPHQW� FRQGXFWRU� WRRN
QRWHV�DERXW�LQWHUHVWLQJ�LQFLGHQWV�DQG�SOD\HUV¶�FRPPHQWV�UHJDUGLQJ
GLIILFXOW\��RU�HOHPHQWV�RI�GLIILFXOW\��7KHVH�QRWHV�ZHUH�DQDO\]HG�LQ
FRQMXQFWLRQ�ZLWK�WKH�PHWKRGV�PHQWLRQHG�EHORZ�

������ 7KHUDSLVWV¶�$QDO\VLV

%DVHG�RQ�H[HPSODU\�YLGHR�VHWV�WKDW�VKRZHG�WKH�SDUWLFLSDQWV�RI�WKH
VWXG\�ZKLOH�SOD\LQJ�DW�ORZ�DQG�KLJK�DPSOLWXGH�VHWWLQJV�ZLWK�ERWK
KDQGV��WZR�WKHUDSLVWV�ZHUH�DVNHG�WR�GHVFULEH�WKHLU� LPSUHVVLRQV�RI
WKH� VXEMHFWV¶� PRYHPHQWV� LQ� JHQHUDO� DQG� WR� DVVHVV� WKHLU
VWUHQXRXVQHVV�DQG�HIIHFWLYHQHVV��6RPH�VFHQHV�ZHUH�VHOHFWHG�EDVHG
RQ� DQ� LQWHUHVWLQJ� FRXSOLQJ� RI� SDWLHQW� EHKDYLRUV� DQG� LQ�JDPH

HYHQWV�� )RU� DOO� RWKHU� VFHQHV�� WKH� WKHUDSLVWV� FRXOG� QRW� VHH� WKH
FXUUHQW�JDPH�VWDWH�LQ�RUGHU�WR�HQVXUH�D�IRFXV�RQ�WKH�TXDOLW\�RI�WKH
SDWLHQWV¶�PRYHPHQWV�

������ 4XHVWLRQQDLUHV

5HODWHG� ZRUN� VXJJHVWV� WKDW� JDPH� SOD\� DQG� H[SHULPHQW� VHVVLRQV
VKRXOG� QRW� EH� WRR� ORQJ� >��@�� 6LQFH� WKH� VWXG\� GHVFULEHG� KHUHLQ� LV
GHVLJQHG� DURXQG� D� UHSHWLWLYH� SURFHGXUH�� WKH� WRWDO� QXPEHU� RI
TXHVWLRQV�WKDW�SOD\HUV�ZHUH�WR�EH�DVNHG�DIWHU�URXQGV�DQG�VHVVLRQV
KDG� WR� EH� OLPLWHG�� $FFRUGLQJO\�� DIWHU� HDFK� URXQG�� SOD\HUV� ZHUH
DVNHG�RQO\�RQH�TXHVWLRQ��4����³+RZ�GLG�\RX�SHUFHLYH�WKH�OHYHO�RI
GLIILFXOW\�LQ�WKLV�URXQG"´�ZLWK�WKH�DQVZHU�RSWLRQV�UDQJLQJ�IURP��
�³WRR�HDV\´��WR����³WRR�KDUG´���7KLV�TXHVWLRQ�ZDV�DOZD\V�SUHVHQWHG
LQ�JDPH� DV� QRW� WR� LQWHUUXSW� WKH� IORZ� IURP�RQH� URXQG� WR�DQRWKHU�
$IWHU� HDFK� SKDVH� RI� IRXU� URXQGV� RI� SOD\� ZLWK� RQH� KDQG�
SDUWLFLSDQWV�ZHUH�DVNHG�WR�FRPSOHWH�D�6$0��LQWURGXFHG�ZLWK�OLPLW
GHVFULSWLRQV�DIWHU�/DQJ�HW�DO��>��@��ZLWK�D�ILYH�SRLQW�VFDOH�WKDW�ZDV
SUHVHQWHG�DV�D�SULQWRXW�IRU�SRLQWLQJ��7KH\�WKHQ�DQVZHUHG�D�UHGXFHG
DQG�DGMXVWHG�YHUVLRQ�RI�WKH�JDPH�H[SHULHQFH�TXHVWLRQQDLUH��*(4�
>��@��WDNLQJ�D� IRFXV�RQ� WKH�DVSHFWV�RI�FRPSHWHQFH�DQG�FKDOOHQJH�
$QVZHUV� ZHUH� SURYLGHG� E\� VHOHFWLQJ� RQH� DQVZHU� RSWLRQ� IURP� D
SULQWHG�VFDOH�WKDW�UDQJHG�IURP����³,�GRQ¶W�DJUHH´��WR����³,�DJUHH´��
7KH�VWDWHPHQWV�WKDW�ZHUH�UHDG�RXW�ORXG�E\�WKH�FRQGXFWRU�LQ�RUGHU
WR�SUHYHQW�PLVXQGHUVWDQGLQJV�ZHUH�
4��&KDOOHQJH��³,�IHOW�FKDOOHQJHG�´
4��&RPSHWHQFH��³,�IHOW�VXFFHVVIXO�´
4��&KDOOHQJH��DPSOLWXGH���³,�IRXQG�LW�KDUG�WR�UHDFK�WKH�VWDUV�´
4��&KDOOHQJH��VSHHG���³,�IHOW�WLPH�SUHVVXUH�´

4��ZDV�QRW�RULJLQDOO\�SDUW�RI�WKH�*(4�DQG�ZDV�DGGHG�LQ�RUGHU�WR
LQFOXGH�DQ�LWHP�WKDW�LV�H[SOLFLWO\�FRQFHUQHG�ZLWK�WKH�DPSOLWXGH�

������ ,QWHUYLHZV

7KH� VHPL�VWUXFWXUHG� LQWHUYLHZV� LQ� WKH� ILUVW� DQG� ODVW� VHVVLRQ
LQFOXGHG� ERWK� FORVH�HQGHG� DQG� RSHQ� TXHVWLRQV��7KH� LQWURGXFWRU\
LQWHUYLHZ�DLPHG�DW�JHWWLQJ� WR�NQRZ�WKH� LQGLYLGXDO�SDUWLFLSDQWV��DW
XQGHUVWDQGLQJ� WKHLU� SHUVRQDO� GHILFLWV� DQG� EDFNJURXQG�� SRWHQWLDO
VLGHGQHVV� RI� WKH� GLVHDVH�� DQG� WKHLU� H[SHULHQFH� ZLWK� GLJLWDO
WHFKQRORJ\��7KH�ILQDO� LQWHUYLHZ�WKDW�ZDV�FRQGXFWHG�DIWHU� WKH� ODVW
VHVVLRQ� DLPHG� DW� JDLQLQJ� D� PRUH� LQ�GHSWK� LPSUHVVLRQ� RI� WKH
SDUWLFLSDQWV¶� JDPH� H[SHULHQFH�� WKH� WUDLQLQJ� HIIHFWV�� DQG� WKHLU
SHUFHSWLRQ�RI�GLIILFXOW\�

������ *DPH�/RJ�$QDO\VLV

,Q� RUGHU� WR� XQGHUOLQH� WKH� SUHFHGLQJ� PRVWO\� TXDOLWDWLYH� PHDVXUHV
ZLWK� VRPH�PRUH�TXDQWLWDWLYH� LQIRUPDWLRQ�� JDPH� ORJV�ZHUH�VWRUHG
IRU� ODWHU� DQDO\VLV�� 7KH� EDVLF� � LQIRUPDWLRQ� VWRUHG� E\� WKH� DGDSWLYH
JDPH�V\VWHP�LQFOXGHV��SOD\HU�LG��GDWH��WLPH��VHQVRU�FRQILJXUDWLRQ�
SOD\LQJ�KDQG��DSSOLHG�GLIILFXOW\�VHWWLQJV�� VWDU�SDWKV� �VKDSH�� VFDOH�
VWDUV�ZLWK�SRVLWLRQ��FUHDWLRQ�DQG�UHPRYDO�WLPH��FROOHFWHG�E\�SOD\HU
IODJ�DQG�WKH�RUGHU�RI�DSSHDUDQFH���D�UHFRUG�RI�VNHOHWRQ�IUDPHV�DQG
VXPPDUL]HG�SHUIRUPDQFH�GDWD��PD[LPXP�SRVVLEOH�VFRUH��DFKLHYHG
VFRUH��SOD\LQJ�WLPH��HWF���

���� 3DUWLFLSDQWV

7KH�SDUWLFLSDQWV�IRU�WKH�FDVH�VWXG\�ZHUH�UHFUXLWHG�IURP�D�ORFDO�3'
J\PQDVWLFV� WUDLQLQJ� JURXS� DQG� WKH\� ZHUH� ZHOO� NQRZQ� WR� WKH
WKHUDSLVWV�LQYROYHG�LQ�WKH�VWXG\�
3DUWLFLSDQW��� �3���ZDV�D����\HDU�ROG�PDOH�ZKR�ZDV�GLDJQRVHG

ZLWK� 3'� LQ� ������ +LV� SULPDU\� V\PSWRP� ZDV� D� IOH[HG� VSLQH
�FDPSWRFRUPLD���+H�ZDV�ULJKW�KDQGHG�DQG�KLV�3'�V\PSWRPV�ZHUH
V\PPHWULF��+H�VWDWHG�WKDW�KH�HQJDJHG�LQ�URXJKO\����±����PLQXWHV
RI� SK\VLFDO� H[HUFLVH� SHU� ZHHN� DQG� WKDW� KH� XVHG� WKH� FRPSXWHU
UHJXODUO\�DQG�OLNHG�ERDUG�JDPHV�



3DUWLFLSDQW��� �3���ZDV�D���� \HDU� ROG�PDOH�ZKR�ZDV�GLDJQRVHG
ZLWK� 3'� LQ� ������ +LV� SULPDU\� V\PSWRPV� ZHUH� VORZQHVV� RI
ZDONLQJ��ZULWLQJ��DQG�YRFDO�FRPPXQLFDWLRQ��+H�ZDV�QDWXUDOO\�OHIW�
KDQGHG��\HW�ZDV�WUDLQHG� WR�EH� ULJKW�KDQGHG�GXULQJ�KLV�FKLOGKRRG�
$IWHU� WKH�RQVHW�RI�3'�V\PSWRPV�KLV�ULJKW�VLGH�ZDV�PRUH�KHDYLO\
DIIHFWHG��VR�KH�UHWXUQHG�WR�OHIW�KDQG�GRPLQDQFH��+H�VWDWHG�WKDW�KH
HQJDJHV� LQ� DSSUR[�� ��� PLQXWHV� RI� SK\VLFDO� DFWLYLWLHV� SHU� ZHHN�
XVHV�WKH�FRPSXWHU�IRU�FRPPXQLFDWLRQ�DQG�OLNHV�ERDUG�JDPHV�
3DUWLFLSDQW��� �3���ZDV�D���� \HDU� ROG�PDOH�ZKR�ZDV�GLDJQRVHG

ZLWK�3'�LQ�������+H�PHQWLRQHG�WKH�LPSDFW�RI�WKH�GLVHDVH�RQ�ILQH
PRWRU� VNLOOV� DV� KLV� PRVW� QRWDEOH� V\PSWRP�� +H� VHOI�UHSRUWHGO\
SDUWLFLSDWHV� LQ� DERXW� ��� PLQXWHV� RI� UHJXODU� WKHUDS\� DQG� D� ODUJH
QXPEHU�RI�GLIIHUHQW�W\SHV�RI�VSRUWV��+H�UDUHO\�XVHV�FRPSXWHUV�DQG
ZDV�VNHSWLFDO�DERXW�YLGHR�JDPHV�XQWLO�KH�ILUVW�XVHG�.'*V�

���� 5HVXOWV

������ $FFHSWDQFH�RI�WKH�*DPH�6\VWHP

7KH� DGDSWLYH� GLIILFXOW\� PHFKDQLVP� IUHTXHQWO\� DGMXVWHG� WKH
GLIILFXOW\� SDUDPHWHUV� �FI�� ILJ�� ���� <HW�� WKH� JDPH� ZDV
XQGHUVWDQGDEOH�DQG�ZHOO�UHFHLYHG��7KH�SDUWLFLSDQWV�JDYH�WKH�JDPH
JRRG�IXQ� UDWLQJV� RI��� WR��� �³3OD\LQJ� WKH�JDPH�ZDV� IXQ�´�DQVZHU
RSWLRQV�����³,�GRQ¶W�DJUHH´�WR���±�³,�DJUHH´��DQG�LQGLFDWHG�WKDW�WKH\
ZRXOG� OLNH�WR�FRQWLQXH�XVLQJ�WKH� JDPH�DW�OHDVW� RQFH�RU�WZLFH�SHU
ZHHN�� 3�� H[SUHVVHG� PRVW� HQWKXVLDVP� DQG� SRLQWHG� RXW� WKDW� KH
DSSUHFLDWHG� WKH� SHUVSHFWLYH� RI� EHLQJ� DEOH� WR� SOD\� DW� KRPH
LQGHSHQGHQWO\� RI� ZHDWKHU� FRQGLWLRQV�� 7KH� FDOLEUDWLRQ� SURFHGXUH
ZDV�FRPSOHWHG�DV�SODQQHG�DQG�SDWLHQWV�LQGLFDWHG�WKDW�WKH\�GLG�QRW
IHHO�XQFRPIRUWDEOH�SHUIRUPLQJ�WKH�QHFHVVDU\�SRVWXUHV�

)LJXUH���� 3URJUHVVLRQ�RI�WKH�DPSOLWXGH�SDUDPHWHU�IRU�3��±�3��

������ 'LIILFXOW\�6HWWLQJV�DQG�3HUIRUPDQFH

7KH� LQLWLDO� FDOLEUDWLRQ�GHWHUPLQHG� DQ� HTXDO� UHDFK� IRU� ERWK� KDQGV
IRU�3��DQG�3���3��KDG�OLPLWHG�DPSOLWXGH�LQ� WKH�ULJKW�DUP�DQG�WKH
FDOLEUDWLRQ� DFFRUGLQJO\� GHWHUPLQHG� D� GLIIHUHQFH� RI� ��� FP� LQ
YHUWLFDO� VWUHWFK� �FI�� WDEOH� ���� 'XULQJ� WKH� SOD\� VHVVLRQV�� VSHHG�
DFFXUDF\�DQG�DPSOLWXGH�VHWWLQJV�VKRZHG�DQ�RYHUDOO�SRVLWLYH� WUHQG
IRU�DOO�SDUWLFLSDQWV��FI��ILJV��������������

� %RG\�+HLJKW� 5LJKW� /HIW� %RWK

3� ���FP ��FP����� ��FP����� ��FP
3� ���FP� ��FP������ ��FP������ ��FP
3� ���FP ��FP����� ��FP����� ��FP

7DEOH���� &DOLEUDWLRQ�UHVXOWV��YHUWLFDO�RIIVHW�VKRXOGHU�WR
KDQGV�WRJHWKHU�ZLWK�WKH�UHVXOWLQJ�DPSOLWXGH�FRQVWUDLQW�

3�� DFKLHYHG�DQ�DYHUDJH� FROOHFWLQJ�SHUIRUPDQFH�RI������ �6'� ����
DQG�DQ�DYHUDJH�DPSOLWXGH�SHUIRUPDQFH�RI�������6'�������,Q�URXQG
���U� �VHVVLRQ� ��URXQG� ��� ULJKW� KDQG��ZKHQ� WKH� DPSOLWXGH� VHWWLQJ
LQFUHDVHG� WR� YDOXHV� FORVH� WR� WKH� FDOLEUDWHG� FRQVWUDLQW�� VRPH
GLIILFXOWLHV� IRU� WKH� SOD\HU� EHFDPH� REVHUYDEOH�ZKLFK�ZHUH� GXH� WR
KLV� IOH[HG� VSLQH�� ,Q� WKHLU� DQDO\VLV� WKH� WKHUDSLVWV� YDOLGDWHG� WKDW�
ZKLOH�EHLQJ� FKDOOHQJLQJ�� WKH�YHUWLFDO� VWUHWFKLQJ�PRYHPHQWV�ZHUH
DSSURSULDWH� FRQVLGHULQJ� KLV� V\PSWRPV��'XH� WR� WKH� WLPH� UHTXLUHG

ZKHQ�JHWWLQJ�LQWR�DQ�XSULJKW�SRVLWLRQ��WKH�VSHHG�VHWWLQJ�VWDELOL]HG
DW�D� ORZHU�OHYHO� �VHH� ILJ������ ,Q�KLV� OHIW�KDQGHG�SOD\��3�� DFKLHYHG
VOLJKWO\� KLJKHU� OHYHOV�ZLWK� DQ� DYHUDJH� FROOHFWLQJ� SHUIRUPDQFH� RI
���� �6'������DQG�DQ�DYHUDJH�DPSOLWXGH�SHUIRUPDQFH�RI�������6'
������ 7KH� ORJ� DQDO\VLV� VKRZHG� WKDW� 3�� VWUXJJOHG�ZLWK� KRUL]RQWDO
PRYHPHQWV�� VLQFH� KLV� FROOHFWLRQ� UDWHV� IRU� VKDSHV� WKDW� LQYROYHG
VWURQJ� KRUL]RQWDO� PRYHPHQWV� ZDV� EHWZHHQ� ���� DQG� ���
FRPSDUHG�WR�PRUH�WKDQ�����RQ�DYHUDJH��7KHUDSLVWV�FULWLFL]HG�WKDW
KRUL]RQWDO�PRYHPHQWV�ZLWK� ODUJH� DPSOLWXGH�PLJKW�RYHUVWUDLQ�WKLV
SDWLHQW�DQG�VKRXOG�EH�OLPLWHG�

)LJXUH���� 3URJUHVVLRQ�RI�GLIILFXOW\�DQG�SHUIRUPDQFH�IRU�3���ULJKW��

7KH� SHUIRUPDQFH� PHWULFV� RI� 3�� VKRZHG� VWURQJ� GLIIHUHQFHV
EHWZHHQ� ERWK� KDQGV�� %DVHG� RQ� WKH� FDOLEUDWLRQ� SURFHGXUH�� KH
VWDUWHG� ZLWK� FRPSDUDWLYHO\� ORZ� DPSOLWXGH� VHWWLQJV�� 6WLOO�� JDPH
ORJV�� REVHUYDWLRQ� DQG� WKHUDSLVWV¶� DQDO\VLV� UHYHDOHG� WKDW� KH
VWUXJJOHG�ZLWK�FROOHFWLQJ�VWDUV�SODFHG�DERYH�KLV�KHDG��VHH�ILJ�����
7KH�SDUWLFLSDQW� KLPVHOI� DJUHHG� WKDW� KH� IRXQG� LW� KDUG� WR�FROOHFW

WKHVH� VWDUV�ZKHQ� DVNHG� LQ� WKH� ILQDO� LQWHUYLHZ�� $SDUW� IURP� XSSHU
VWDUV�KH�KDG�QR�SUREOHP�ZLWK� IROORZLQJ� WKH�VKDSHV��$FFRUGLQJO\�
KLV� VSHHG� VHWWLQJ� VWHDGLO\� LQFUHDVHG�� :LWK� WKH� ULJKW� KDQG�� KH
DFKLHYHG�DQ�DYHUDJH�FROOHFWLQJ�SHUIRUPDQFH�RI�������6'������DQG
DQ�DPSOLWXGH�SHUIRUPDQFH�RI�������6'������

)LJXUH���� &ROOHFWHG�DQG�QRW�FROOHFWHG�VWDUV�IRU�3���ULJKW�KDQG��

+LV� OHIW�KDQGHG� SOD\� GLG� QRW� VKRZ� VWURQJO\� QRWDEOH� SKHQRPHQD
DQG�KH�UHDFKHG�DQ�DYHUDJH�FROOHFWLQJ�SHUIRUPDQFH�RI������6'�����
DQG�DQ�DYHUDJH�DPSOLWXGH�SHUIRUPDQFH�RI�������6'������

)LJXUH���� 3URJUHVVLRQ�RI�GLIILFXOW\�DQG�SHUIRUPDQFH�IRU�3���ULJKW��

3��DFKLHYHG�D�KLJK�OHYHO�RI�FROOHFWLRQ�DQG�DPSOLWXGH�SHUIRUPDQFH
WKURXJKRXW� DOO� VHVVLRQV��+LV� DYHUDJH� FROOHFWLQJ� SHUIRUPDQFH�ZDV
����� IRU� ERWK� KDQGV� �6'ULJKW� ����� 6'OHIW� ����� DQG� KLV� DYHUDJH



DPSOLWXGH�SHUIRUPDQFH�ZDV������ �6'������ IRU� WKH� ULJKW�KDQG�DQG
������6'������IRU�WKH�OHIW�KDQG�

)LJXUH���� 3URJUHVVLRQ�RI�GLIILFXOW\�DQG�SHUIRUPDQFH�IRU�3���OHIW��

+LV� SHUIRUPDQFH� PHDVXUHV� VKRZ� VKDUS� WHPSRUDU\� GURSV� LQ
VHVVLRQV���DQG����VHH�ILJ������%\�REVHUYDWLRQ� LW�EHFDPH�FOHDU�WKDW
WKHVH�GURSV�RFFXUUHG�GXH�WR�WUDFNLQJ�HUURUV�WKDW�ZHUH�FDXVHG�E\�KLV
WDOO� ERG\� VL]H� RI� ����P�� +H� H[FHHGHG� WKH� VHQVRU� UDQJH� ZKHQ
WDNLQJ� WRR�PDQ\� VWHSV� IRUZDUG� GXULQJ� SOD\�� )XUWKHUPRUH�� LQ� WKH
ILUVW�JDPH�URXQGV�RI�VHVVLRQ�WZR�DQG�WKUHH�KLV�SHUIRUPDQFH�GLG�QRW
SLFN�XS�DV�IDVW�DV�LQ�WKH�RWKHU�VHVVLRQV��7KHVH�VHVVLRQV�WRRN�SODFH
HDUO\� LQ� WKH� PRUQLQJ�� ZKHQ� WKH� SDUWLFLSDQW� KDG� MXVW� WDNHQ� KLV
PHGLFLQH�� ,Q� D� SRVW�VHVVLRQ� FODULILFDWLRQ� KH� LQGLFDWHG� WKDW� KH� GLG
QRW�IHHO�DJLOH�XQWLO�KLV�PHGLFLQH�VWDUWHG�WR�ZRUN�

)LJXUH���� 3URJUHVVLRQ�RI�GLIILFXOW\�DQG�SHUIRUPDQFH�IRU�3���ULJKW��

$� 3HDUVRQ¶V� FRUUHODWLRQ� ZLWK� D� WZR�WDLOHG� VLJQLILFDQFH� WHVW� IRU
LQGLYLGXDO� FDVHV� UHYHDOHG� PRVWO\� PRGHVW� WR� VWURQJ� QHJDWLYH
FRUUHODWLRQV� EHWZHHQ� WKH� WZR� GLIILFXOW\� VHWWLQJV� DQG� FROOHFWLQJ
SHUIRUPDQFH��ZLWK�WKH�H[FHSWLRQ�RI�WKH�ULJKW�KDQGHG�JDPH�URXQGV
RI�3���VHH�WDEOH����

&ROOHFWLQJ�3HUIRUPDQFH���ULJKW�OHIW�
6SHHG�
$FFXUDF\

3�
3�
3�
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U �������S ����
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7DEOH���� &RUUHODWLRQ�EHWZHHQ�GLIILFXOW\�DQG�SHUIRUPDQFH�
6LJQLILFDQW�UHVXOWV�LQGLFDWHG�E\��IRU�S������IRU�S�����

������ &KDUDFWHULVWLFV�	�6XLWDELOLW\�RI�0RYHPHQWV

7KH�PRYHPHQWV� RI� 3��ZHUH� FKDUDFWHUL]HG� E\� KLV� IOH[HG� ERG\
SRVWXUH�� )RU� KLP�� VWDQGLQJ� XSULJKW� LV� SRVVLEOH� EXW� UHTXLUHV
FRQVFLRXV� HIIRUW�� $V� LQGLFDWHG� DERYH�� WKH� WKHUDSLVWV� GHHPHG
YHUWLFDO� VWUHWFKLQJ� PRYHPHQWV� IRU� WKLV� SDWLHQW� DV� GHPDQGLQJ� EXW
YHU\�LPSRUWDQW��7KH\�DOVR�SRLQWHG�RXW�WKDW�KRUL]RQWDO�PRYHPHQWV
VKRXOG� EH� OLPLWHG� IRU� WKLV� SDWLHQW�� 7KH� IUHTXHQF\� DQG� DPSOLWXGH
ZHUH�RWKHUZLVH�MXGJHG�DV�VXLWDEOH�
)RU� PRVW� RI� WKH� WLPH� GXULQJ� SOD\�� 3�� UHPDLQHG� LQ� D� VWDWLF

SRVLWLRQ� DQG� UHDFKHG� IRU� VWDUV�ZLWK� KLV�DUPV�DQG�E\�KLS� URWDWLRQ�
9HUWLFDO� DUP� PRYHPHQWV� ZHUH� KLQGHUHG� E\� SUREOHPV� ZLWK� KLV
VKRXOGHU�DQG�KLV�ULJKW�VLGH�ZDV�PRUH�DIIHFWHG�E\�3'��1RWDEO\��WKH
WKHUDSLVWV�ZRXOG�QRW�KDYH�H[SHFWHG� WKH�GLIIHUHQFH�LQ�SHUIRUPDQFH
WR�EH�DV�VWURQJ�DV�LW�ZDV�UHFRUGHG�LQ�WKH�JDPH�ORJV��7KH\�DVVHVVHG

WKH�PRYHPHQWV� WR�EH�VXLWDEOH� IRU� WKLV� SDWLHQW� DQG� WKH� SDUWLFLSDQW
KLPVHOI�IRXQG�WKH�PRYHPHQWV�WR�EH�SOHDVDQW�DQG�YDULHG�

)LJXUH���� 3DUWLFLSDQW���ZKLOH�SOD\LQJ�

,Q�RQH�VHVVLRQ�3��DVNHG�RI�KLV�RZQ�DFFRXQW�ZKHWKHU�WKHUH�ZDV�D
GLIIHUHQFH�EHWZHHQ�OHIW�DQG�ULJKW�VLQFH�KH�SHUFHLYHG�³WKH�LPDJH�WR
EH�VRPHKRZ�VWUHWFKHG´��%HLQJ�DVNHG�ZKHWKHU�WKLV�IHOW�XQSOHDVDQW�
KH�GLVDJUHHG�

)LJXUH����3DUWLFLSDQW���ZKLOH�SOD\LQJ�

3��SHUIRUPHG�YHU\�G\QDPLF�SOD\�PRYHPHQWV��ZKLFK�LQYROYHG�WKH
ZKROH� ERG\�� OHDQLQJ� RXW�� DQG� WLS�WRHLQJ�� +H� VHOI�UHSRUWHGO\
DSSUHFLDWHG� WKH� JDPH� PRYHPHQWV� DQG� HYHQ� DVNHG� IRU� PRUH
G\QDPLF� JDPH�PRYHPHQWV�� VXFK� DV� MXPSLQJ��+LV�PRWLRQ� SURILOH
LQYROYHG�VWURQJ�WUXQN�PRYHPHQWV�ZLWK�D�UDWKHU�VWDWLF�DUP�SRVLWLRQ
LQ�ORZ�GLIILFXOW\�VHWWLQJV�ZKLFK�WKH�WKHUDSLVWV�DVVHVVHG�DV�QRW�YHU\
DSSURSULDWH�� +RZHYHU�� DV� WKH� DGDSWLYH� GLIILFXOW\� V\VWHP� TXLFNO\
DGMXVWHG�WR�KLJKHU�VHWWLQJV��KLV�PRYHPHQWV�ZHUH�GHHPHG�VXLWDEOH
E\� WKHUDSLVWV�� +LV� GLVHDVH� LV� VRPHZKDW� DV\PPHWULF� DQG� KH
UHSRUWHG� WKDW� KLV� OHIW� DUP� IHOW� FOXPVLHU�� 1RWDEO\�� KH� VRPHWLPHV
VXSSRUWHG� KLV� ZHDN� DUP� ZLWK� WKH� RWKHU� DUP�� 7KH� SK\VLFDO
WKHUDSLVWV�H[SODLQHG�WKDW�WKLV�FRXOG�EH�D�FRPSHQVDWRU\�VWUDWHJ\�WR
HQKDQFH�PRYHPHQW�FRQWURO�

)LJXUH����3DUWLFLSDQW���ZKLOH�SOD\LQJ�

������ 3HUFHLYHG�'LIILFXOW\

7KH� HYDOXDWLRQ� RI� SHUFHLYHG� GLIILFXOW\� LV� HVVHQWLDO�� VLQFH� D
VXLWDEOH� DQG� FKDOOHQJLQJ� JDPH� H[SHULHQFH� LV� QRW� GHWHUPLQHG� E\
REMHFWLYH�GLIILFXOW\�DQG�REMHFWLYH�SOD\HU�VNLOOV�EXW�GHSHQGV�RQ�KRZ
SOD\HUV�SHUFHLYH�GLIILFXOW\�LQ�UHODWLRQ�WR�WKHLU�RZQ�VNLOOV�>�@�



4XHVWLRQ�4���ZKLFK�ZDV�DVNHG�DIWHU�HYHU\�JDPH�URXQG�DLPHG�DW
DFFXPXODWLQJ� WKH� JHQHUDO� SHUFHLYHG� GLIILFXOW\�� 6LQFH� SDUWLFLSDQWV
KDG� SUREOHPV� IL[LQJ� WKHLU� UDWLQJ� WR� D� FRQFUHWH� YDOXH�� KDOI�VWHSV
ZHUH� DOORZHG�� 7KH� UDWLQJV� UDQJH� EHWZHHQ� �� DQG� ��� 3�� UDWHG� WKH
GLIILFXOW\� ����� �6'� ����� RQ� DYHUDJH��ZKLOH� 3�� UDWHG� LW� ����� �6'
�����RQ�DYHUDJH�DQG�3�� UDQNHG�LW�DW�������6'� ������7KXV��JHQHUDO
GLIILFXOW\� ZDV� SHUFHLYHG� DV� PHGLXP� WR� GLIILFXOW�� 7KHUH� ZDV� QR
FRQVLVWHQW� FRUUHODWLRQ� EHWZHHQ� FROOHFWLQJ� SHUIRUPDQFH� DQG
SHUFHLYHG�GLIILFXOW\�
6RPH�QRWDEOH�REVHUYDWLRQV�ZHUH� WKDW�3��UDQNHG� WKH�JDPH�DV��

�³WRR� KDUG´�� LQ� URXQGV� ���U� DQG� ���U� FRLQFLGLQJ� ZLWK� KLP
FRPPHQWLQJ� RQ� WKH� IDFW� WKDW� KH� RQO\� PDQDJHG� WR� FROOHFW� IHZ
VKRRWLQJ� VWDUV� LQ� WKHVH� VHVVLRQV�� ,Q� DFFRUGDQFH� ZLWK� KLV� VWURQJ
RYHUDOO� SHUIRUPDQFH�� 3�� ZDV� WKH� RQO\� SDUWLFLSDQW� ZKR� SURYLGHG
SHUFHLYHG�GLIILFXOW\� UDQNLQJV�EHORZ����7KH�JDPH�URXQGV�KH�UDWHG
ZLWK� D� GLIILFXOW\� RI� �� WR� �� DQG� �� ZHUH� WKH� RQHV� ZLWK� WUDFNLQJ
SUREOHPV�� $FFRUGLQJ� WR� WKHLU� UHPDUNV�� WKH� FKDQJHV� LQ� WKH� VSHHG
VHWWLQJV� ZHUH� PRUH� SHUFHLYDEOH� WR� WKH� SDUWLFLSDQWV� WKDQ� WKH
FKDQJHV�LQ�DPSOLWXGH�VHWWLQJV�

������ &KDOOHQJH�	�6XFFHVV

7KH�SDUWLFLSDQWV�SURYLGHG�JHQHUDOO\�ORZ�DVVHVVPHQWV�RI�WKHLU�RZQ
VXFFHVV� �VHH� WDEOH�����7KHLU� FRPPHQWV� LQ� WKH� LQWHUYLHZV�UHYHDOHG
WKDW�WKH\�UHODWHG�WKH�ODFN�RI�VXFFHVV�WR�WKHLU�RZQ�VNLOOV�UDWKHU�WKDQ
WR�WKH�JDPH�GLIILFXOW\��ZKLOH�3��DOVR�DWWULEXWHG�KLV�SHUFHLYHG�ODFN
RI�VXFFHVV�WR�KLV�GLVHDVH��$OO�SDUWLFLSDQWV�QRWHG�WKDW�LW�LV�LPSRUWDQW
IRU� WKHP� WR� IHHO� VXFFHVVIXO� DQG� WKH\� DOVR� QRWHG� ZKHQ� WKH\
SHUIRUPHG� H[FHSWLRQDOO\�ZHOO��)RU�H[DPSOH�� WKH�VXFFHVV� UDQNLQJV
LQFUHDVHG� WR� �� ZKHQ� 3�� DFKLHYHG� KLV� SUHOLPLQDU\� KLJK�VFRUH� LQ
VHVVLRQ� ��� RU� ZKHQ� 3�� PDQDJHG� WR� FROOHFW� DOO� VKRRWLQJ� VWDUV
�FRPPHQWLQJ��³<HV��WKDW�ZDV�JRRG�´��

3� 3� 3�
&KDOOHQJH ������6'����� �������6'����� �������6'�����
6XFFHVV ������6'������ �����6'������ ������6'�����

7DEOH���� $YHUDJH�UDWLQJV�RQ�FKDOOHQJH�DQG�VXFFHVV�

+RZHYHU�� ZKHQ� TXHVWLRQHG� LQ� WKH� ILQDO� LQWHUYLHZ� ZKHWKHU� QRW
IHHOLQJ� YHU\� VXFFHVVIXO� KDG� D� QHJDWLYH� HIIHFW� RQ� WKHLU� JHQHUDO
PRRG�� WKH� SDUWLFLSDQWV� GLVDJUHHG�� 3�� PHQWLRQHG� ³,W� LV� MXVW� D
JDPH´��3��UHVSRQGHG�³1R��QRW�DW�DOO´�DQG�3��H[SODLQHG�³7KDW�ZDV
MXVW� LQ� WKH� JDPH�� ,W� GRHV� QRW� DIIHFW� P\� JHQHUDO� PRRG´�� 7KLV
ILQGLQJ� FRUUHVSRQGV�ZHOO� ZLWK� WKH� IDFW� WKDW� QR� FRQVLVWHQW� HIIHFWV
FRXOG�EH�GHWHFWHG�ZLWK�WKH�6$0�
7KH�DYHUDJH�UDWLQJV�IRU�FKDOOHQJH�E\�WKH�SDUWLFLSDQWV�ZHUH�KLJK�

EXW�FKDOOHQJH�ZDV�FRQFHLYHG�DV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�JDPH�
ZLWK�3��QRWLQJ�WKDW� WKH�JDPH�ZDV�³SOHDVXUDEO\�GLIILFXOW´��³E\�QR
PHDQV�WRR�KDUG��LW�LV�IXQ�ZKHQ�LW¶V�PRUH�GLIILFXOW´�DQG�DGGLQJ�WKDW
³\RX� RQO\� JHW� EHWWHU� ZKHQ� \RX� DUH� FKDOOHQJHG´�� :KHQ� UDWLQJ
GLIILFXOW\� ZLWK� �� �³WRR� KDUG´��� 3�� FRPPHQWHG�� ³LW� VKRXOG� EH� D
FKDOOHQJH´�� 7KH� SOD\HUV� ZHUH� DOVR� FRQVFLRXV� RI� WKH� VHULRXV
EDFNJURXQG� RI� WKHLU� JDPLQJ� DFWLYLW\�� &RQFHUQLQJ� WKH� EDODQFH� RI
FKDOOHQJH�DQG�VXFFHVV��3��VDLG��³\RX�RQO\�UHDFK�D�KLJKHU�OHYHO� LI
\RX�JHW�H[SRVHG�WR�LW´�DQG�3��QRWHG��³LW�ZRXOG� LQGHHG�EH�QLFH�WR
EH�PRUH�VXFFHVVIXO�EXW�WKHQ�LW�ZRXOG�QRW�VHUYH�WKH�SXUSRVH´�
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$V�D�JHQHUDO�WUHQG��WKH�GLIILFXOW\�VHWWLQJV�IRU�WKH�WKUHH�SDUWLFLSDQWV
VWDELOL]HG�RYHU�WKH�ODWHU�VHVVLRQV��LQGLFDWLQJ�WKDW�WKH�JDPH�DGDSWHG
WR� WKH� SDWLHQWV� FDSDELOLWLHV�� 7KH� DGDSWLYH� GLIILFXOW\� V\VWHP� ZDV
DSSOLFDEOH� IRU� DOO� WKUHH� SDUWLFLSDQWV� DQG� JHQHUDOO\� GHWHUPLQHG� D
FKDOOHQJLQJ� EXW� REMHFWLYHO\� DFFRPSOLVKDEOH� OHYHO� RI� GLIILFXOW\�
)XUWKHUPRUH�� WKH� FDOLEUDWLRQ� WRRO� GHWHFWHG� DSSURSULDWH� DPSOLWXGH
FRQVWUDLQWV� WKDW� ZHUH� LQWHQWLRQDOO\� LQWHUSUHWHG� UDWKHU
FRQVHUYDWLYHO\��:LWK�WKH�H[FHSWLRQ�RI�3��LQ�ULJKW�KDQGHG�SOD\��WKH

SDUWLFLSDQWV�TXLFNO\�FDPH�WR�SOD\�DW�FDOLEUDWHG�FRQVWUDLQWV�RU�QHDU
WKH�FRQVWUDLQWV��7KH�WKHUDSLVWV�GHHPHG�DOO�PRYHPHQWV�DSSURSULDWH
ZLWK� WKH� H[FHSWLRQ� RI� WKH� H[WHQGHG� KRUL]RQWDO� PRYHPHQWV� RI� 3�
DQG�WKH�VWURQJ�WUXQN�PRYHPHQWV�RI�3��LQ�WKH�ILUVW�URXQGV�RI�SOD\�DW
ORZ�DPSOLWXGH�VHWWLQJV�

���� )ROORZ�XS�5HVHDUFK�4XHVWLRQV

5HJDUGLQJ� WKH� VPDOO� QXPEHU� RI� SDUWLFLSDQWV� RI� WKLV� VWXG\�
JHQHUDOL]LQJ� FRQFOXVLRQV� VKRXOG� EH� DYRLGHG�� +RZHYHU�� WKH
GHWDLOHG� REVHUYDWLRQV� DQG� ZLGH� UDQJH� RI�PHWKRGV� DSSOLHG� LQ� WKH
FDVH� VWXG\� KHOSHG� WR� LVRODWH� D� QXPEHU� RI� QRWDEOH� GLIIHUHQFHV
EHWZHHQ�WKH�VXEMHFWV�WKDW�FOHDUO\�KLJKOLJKW�WKH�QHHG�IRU�HYHQ�PRUH
IOH[LEOH�DGDSWDELOLW\�DQG�DGDSWLYLW\��:KHQ�UHJDUGHG�LQ�GHWDLO��WKHVH
REVHUYDWLRQV�FDQ�EH�LQWHUSUHWHG�DV�WKH�EDVLV�IRU�UHVHDUFK�TXHVWLRQV
WKDW�VKRXOG�EH�FRQVLGHUHG�LQ�IXWXUH�ZRUN�
7KH�IROORZLQJ�SDUDJUDSKV�SUHVHQW�NH\�REVHUYDWLRQV�DQG�FHQWUDO

UHVHDUFK� TXHVWLRQV� WKH\� LQGXFH� ZKHQ� FRQVLGHUHG� LQ� FRQMXQFWLRQ
ZLWK�WKH�UHVXOWV�RI�WKLV�FDVH�VWXG\��7KH�TXHVWLRQV�SUHVHQWHG�KHUHLQ
DLP�WR�EH�H[SOLFLW�WR�WKH�XVH�FDVH�RI�.'*V�DQG�DGG�WR�WKH�UHDOP�RI
H[LVWLQJ�UHVHDUFK�SUREOHPV�LQ�WKH�ODUJHU�DUHD�RI�DGDSWLYH�V\VWHPV�
:LWK� WKH� H[FHSWLRQ� RI� 3�� LQ� ULJKW�KDQGHG� SOD\�� DOO� SOD\HUV

UHDFKHG� WKH�FDOLEUDWHG� DPSOLWXGH�GLIILFXOW\� FRQVWUDLQW�ZLWKLQ� IRXU
VHVVLRQV�� 7KLV� ILQGLQJ� LQIRUPV� WKH� IROORZLQJ� UHVHDUFK� TXHVWLRQ�
&DQ�D� FRQVWUDLQW�EDVHG� DGDSWLYH� GLIILFXOW\� V\VWHP� HVWLPDWH�PRUH

DGHTXDWH� OHYHOV� RI� GLIILFXOW\� IRU� SOD\HUV�� LI� WKH� FRQVWUDLQWV� DUH

UHFDOLEUDWHG� DIWHU� WKH� GLIILFXOW\� VHWWLQJV� KDYH� VWDELOL]HG� DW� QHDU�

FRQVWUDLQW�OHYHO"

:KLOH�WKHUDSLVWV�GHHPHG�PRVW�SOD\HU�PRYHPHQWV�VXLWDEOH��WKH\
SRLQWHG�RXW�WKDW�3��VKRXOG�QRW�SHUIRUP�KRUL]RQWDO�PRYHPHQWV�ZLWK
ODUJH� DPSOLWXGH�� )XWXUH� ZRUN� VKRXOG� WKXV� FRQVLGHU� WKH� TXHVWLRQ�
&DQ� DGDSWLYH� GLIILFXOW\� V\VWHPV� GHWHUPLQH� PRUH� DGHTXDWH� JDPH

VHWWLQJV� LI� PRUH� GHWDLOHG� SHUIRUPDQFH� PHDVXUHV� EDVHG� RQ� WKH
SOD\HUV¶�SK\VLFDO�FDSDELOLWLHV�DUH�GHYLVHG"

$OWKRXJK� WKH� SDWLHQWV� PHQWLRQHG� WKDW� WKH\� ZDQWHG� WR� IHHO
VXFFHVVIXO� DQG� DFKLHYHG� KLJK� OHYHOV� RI� SHUIRUPDQFH�� WKH\� UDWHG
WKHLU� IHHOLQJ� RI� VXFFHVV�PHGLXP� WR� ORZ� DQG� WKHLU� UDWLQJV� GLG� QRW
FRUUHODWH� WR� WKHLU� REMHFWLYH� SHUIRUPDQFH�� $FFRUGLQJO\�� IXWXUH
UHVHDUFK� VKRXOG� LQYHVWLJDWH� WKH� TXHVWLRQ� :KLFK� FRPSRQHQWV� DUH

HVVHQWLDO� IRU� GHVLJQLQJ� .'*V� WKDW� LQGXFH� D� VWURQJ� IHHOLQJ� RI
VXFFHVV"

7KHUDSLVWV� LQGLFDWHG� WKDW� WKH\� ZRXOG� DSSUHFLDWH� ILQH�JUDLQHG
FRQWURO� RYHU� JDPH� VHWWLQJV� DQG� WKH\� VRPHWLPHV� KDG� VSHFLILF
VXJJHVWLRQV� FRQFHUQLQJ� ZKLFK� W\SHV� RI� PRYHPHQWV� VKRXOG� EH
DYRLGHG� IRU� LQGLYLGXDO� SOD\HUV��7KH� IROORZLQJ�UHVHDUFK� TXHVWLRQV
FDQ� EH� GHYLVHG� :KLFK� SDUDPHWHUV� ZRXOG� WKHUDSLVWV� FKRRVH� WR

DGDSW� .'*V� DQG� KRZ� FDQ� JDPHV� EH� GHVLJQHG� WR� VXSSRUW� WKHVH

SDUDPHWHUV"

$OO� SOD\HUV� LQ� WKH� FDVH� VWXG\� ZHUH� FRQVFLRXV� RI� WKH� VHULRXV
DVSHFW�RI�WKH�.'*�DQG�XQGHUOLQHG�WKDW�WKH\�WKHUHIRUH�ZHUH�UHDG\
WR� DFFHSW� D� FKDOOHQJLQJ� JDPH� H[SHULHQFH� 'RHV� WKH� H[WULQVLF

DVSHFW�RI�PRWLYDWLRQ�WKDW�UHSUHVHQWV�WKH�VHULRXV�HOHPHQW�RI�.'*V

XQGHUPLQH� RU� H[WHQG� WKH� HIIHFWV� RI� LQWULQVLF� PRWLYDWLRQ� WKDW� LV
NQRZQ�WR�EH�D�NH\�IDFWRU�RI�IORZ�DQG�SRVLWLYH�JDPH�H[SHULHQFH"

:KLOH� SOD\LQJ� WKH� JDPH�� D� SDUWLFLSDQW� VXVSHFWHG� WKDW� VRPH
DGDSWDWLRQV�KDG�EHHQ�PDGH�WR�KLV�UDQJH�RI�PRWLRQ�IURP�RQH�URXQG
WR� WKH� QH[W� 'RHV� EHLQJ� LQIRUPHG� DERXW� WKH� SUHVHQFH� RI� DQ

DGDSWLYH�JDPH�V\VWHP�QRWDEO\�DIIHFW�WKH�JDPH�SHUIRUPDQFH�DQG��

RU�H[SHULHQFH"

:KLOH� WKH� TXHVWLRQV� OLVWHG� DERYH� UHTXLUH� IXUWKHU� UHVHDUFK� HIIRUWV�
WKH� JDPH�ZLWK� DGDSWLYH� GLIILFXOW\� DV� SUHVHQWHG� LQ� WKLV� VWXG\�ZDV
SHUFHLYHG�DV�HQJDJLQJ�DQG�IXQ�E\�DOO�SDUWLFLSDQWV�RYHU�WKH�FRXUVH
RI�ILYH�VHVVLRQV�DQG�DOO�SDUWLFLSDQWV�VWDWHG�WKDW�WKH\�ZRXOG�OLNH�WR
SOD\�UHJXODUO\�LQ�WKH�IXWXUH�
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3DUNLQVRQ¶V� GLVHDVH� SDWLHQWV� FDQ� EHQHILW� IURP� UHJXODU� H[HUFLVLQJ
DQG� SK\VLFDO� WKHUDS\�� .LQHVLDWULF� GLJLWDO� JDPHV� KDYH� EHHQ
LGHQWLILHG�DV�D�SRWHQWLDO�PRGDOLW\�WR�PRWLYDWH�SDWLHQWV�WR�FDUU\�RXW
WKH� RIWHQ� UHSHWLWLYH� H[HUFLVHV�� +RZHYHU�� WKH� WDUJHW� JURXS� RI� 3'
SDWLHQWV�DQG�RWKHU�WDUJHW�JURXSV�RI�.'*V��VXFK�DV�VWURNH�SDWLHQWV�
DUH�YHU\�KHWHURJHQHRXV��7KLV�PDNHV�WKH�DGDSWDELOLW\�RI�WKH�JDPHV�
HVSHFLDOO\� LQ� WHUPV� RI� GLIILFXOW\� EH\RQG� WKH� FRPPRQ� XQLYDULDQW
DQG� GLVFUHWH� OHYHOV� RI� GLIILFXOW\� �H�J�� ³HDV\´�� ³PHGLXP´� DQG
³KDUG´�� D� QHFHVVLW\�� $GYDQFHG� FRQWURO� IRU� WKHUDSLVWV� DQG
SRWHQWLDOO\� DOVR� WKH� SOD\HUV� WKHPVHOYHV� LV� UHTXLUHG�� $W� WKH� VDPH
WLPH�� WKH� V\VWHP� VKRXOG� EH� DXWRPDWLFDOO\� DGDSWLYH�� VLQFH
DGMXVWPHQWV�WR�WKH�OHYHO�RI�GLIILFXOW\�DUH�QRW�D�RQH�RII�WDVN�
:H� SUHVHQWHG� DQ� DGDSWLYH� JDPH� V\VWHP� FRQFHSW� WKDW

HQFRPSDVVHV� SDUDPHWHUV� IRU� VSHHG�� DFFXUDF\�� DQG� DPSOLWXGH�
$IWHUZDUGV��D�SURWRW\SLFDO�LPSOHPHQWDWLRQ�ZDV�GHVFULEHG�WRJHWKHU
ZLWK� WKH�VSHFLILF�KHXULVWLFV�IRU�WKH�G\QDPLF�GLIILFXOW\�SDUDPHWHUV
DQG� WKH�FROOHFWLQJ� SHUIRUPDQFH��WLPH�SHUIRUPDQFH�DQG� DPSOLWXGH
SHUIRUPDQFH�PHWULFV��DV�ZHOO�DV�WKH�DFWXDO�GLIILFXOW\�DGMXVWPHQWV�
7KH� UHVXOWLQJ� JDPH� ZDV� WHVWHG� LQ� D� FDVH� VWXG\� ZLWK� WKUHH

SDUWLFLSDQWV�RYHU�WKH�FRXUVH�RI�ILYH�VHVVLRQV�LQ�WKUHH�ZHHNV��%DVHG
RQ� REVHUYDWLRQV�� WKHUDSLVWV¶� DQDO\VLV�� TXHVWLRQQDLUHV�� LQWHUYLHZV
DQG� JDPH� ORJ� DQDO\VLV� ZH� IRXQG� WKDW� WKH� VSHHG� DQG� DFFXUDF\
VHWWLQJ��DV�ZHOO� DV� WKH�DPSOLWXGH�VHWWLQJ��FKDQJHG� IUHTXHQWO\�DQG
VKRZHG� DQ� RYHUDOO� WUHQG� WR� LQFUHDVH� RYHU� WLPH�� 7KH� DPSOLWXGH
SHUIRUPDQFH�QHDUHG�WKH�FDOLEUDWHG�FRQVWUDLQW�LQ�DOO�WZR�VLGHG�FDVHV
EXW� RQH�� 2Q� DYHUDJH�� WKH� SDUWLFLSDQWV� SHUFHLYHG� WKH� JDPHV� DV
FKDOOHQJLQJ�DQG�GLG�QRW�IHHO�YHU\�VXFFHVVIXO��ZKLFK�VHOI�UHSRUWHGO\
GLG� QRW� KDYH� D� VWURQJ� LPSDFW� RQ� WKHLU� RYHUDOO� PRRG�� $OWRJHWKHU�
WKH� LQFOXVLRQ� RI� GHWDLOHG� VHSDUDWH� PHDVXUHV� RI� FROOHFWLQJ
SHUIRUPDQFH��WLPH�SHUIRUPDQFH�DQG�UDQJH�RI�PRWLRQ�SHUIRUPDQFH
DQG� WKHLU� PDSSLQJ� WR� WKH� H[SOLFLW� LPSOHPHQWDWLRQ� RI� GLIILFXOW\
SDUDPHWHUV� IRU� VSHHG�� DFFXUDF\� DQG� DPSOLWXGH� IDFLOLWDWHG� DQ
DGDSWLYH� GLIILFXOW\� LPSOHPHQWDWLRQ� WKDW� SURGXFHG� FOHDUO\
GLIIHUHQWLDEOH�DQG�SHUVRQDOL]HG� UHVXOWV� WKDW�ZHUH�GHHPHG�VXLWDEOH
E\�WKHUDSLVWV�DQG�DSSUHFLDWHG�E\�WKH�SDWLHQWV�
7KH� GHWDLOHG� PXOWL�PHWKRGRORJLFDO� WULDQJXODWLRQ� SHUIRUPHG� LQ

WKLV�VWXG\� OHDG�WR�LQIRUPHG�UHVHDUFK�TXHVWLRQV�WKDW�DUH�VSHFLILF�WR
.'*V� DQG� DLP� WR� H[SORUH� DVSHFWV� RI�� FRQVWUDLQW�EDVHG� DGDSWLYH
V\VWHPV� ZLWK� UHFDOLEUDWLRQ�� WKH� LPSDFW� RI� WKH� OHYHO� RI� GHWDLO� RI
SHUIRUPDQFH�PHWULFV�� FUHDWLQJ� D� IHHOLQJ� RI� VXFFHVV�� WKH� H[WULQVLF
PRWLYDWLRQ� GXH� WR� WKH� VHULRXV� EDFNJURXQG� RI� WKH� JDPH�� DQG� WKH
LPSDFW�RI�EHLQJ�FRQVFLRXV�RI�WKH�DGDSWLYH�EHKDYLRU�RI�WKH�V\VWHP�
1H[W�WR�WKHVH�VSHFLILF�DVSHFWV��EURDG�DQG�FKDOOHQJLQJ�SUREOHPV

UHPDLQ� LQ� GHYLVLQJ� PRUH� JHQHUDOL]DEOH� DQG� SOD\HU�FHQWHUHG
DGDSWLYH� GLIILFXOW\� V\VWHPV� DQG� LQ� HYDOXDWLQJ� WKHLU� SRWHQWLDO� WR
UHOLDEO\�SURGXFH� LPSURYHPHQWV� LQ� WKH�VNLOOV�RI�WKH�SDWLHQWV��RU� WR
QRWLFHDEO\� VORZ� GRZQ� WKH� SURJUHVVLRQ� RI� 3'� ZKHQ� XVHG� RYHU
ODUJHU�VSDQV�RI�WLPH�
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:H� WKDQN� DOO� PHPEHUV� RI� WKH :XSSGL�� SURMHFW�� WKH� %UHPHQ
UHJLRQDO� JURXS� RI� WKH 'HXWVFKH� 3DUNLQVRQ� 9HUHLQLJXQJ� H�9��
DVVRFLDWHG� SK\VLFDO� WKHUDSLVWV�DQG� WKH� SDUWLFLSDQWV� IRU� WKHLU� JUHDW
VXSSRUW�� DV� ZHOO� DV�0DULD� .�� (FNVWHLQ� IRU� KHU� FRPPHQWV� RQ� WKH
GUDIW�� 7KLV� ZRUN� ZDV� SDUWLDOO\� IXQGHG� E\� WKH .ODXV� 7VFKLUD
)RXQGDWLRQ��.76��YLD�WKH�JUDG��VFKRRO $GYDQFHV�LQ�'LJLWDO�0HGLD�

5()(5(1&(6
>�@� �3DUNLQVRQ¶V� 'LVHDVH� 6RFLHW\�� 7KH� 3URIHVVLRQDO¶V� *XLGH� WR� 3'�

/RQGRQ�������
>�@� �2��$VVDG��5��+HUPDQQ��'��/LOOD��%��0HOOLHV��5��0H\HU��/��6KHYDFK�

6��6LHJHO��0��6SULQJHU��6��7LHPNHR��-��9RJHV��DQG�RWKHUV��³0RWLRQ�

%DVHG� *DPHV� IRU� 3DUNLQVRQ¶V� 'LVHDVH� 3DWLHQWV�´� (QWHUWDLQPHQW
&RPSXWLQJ±,&(&�������SS����±���������

>�@� �*�� $ODQNXV�� $�� /D]DU�� 0�� 0D\�� DQG� &�� .HOOHKHU�� ³7RZDUGV
FXVWRPL]DEOH�JDPHV�IRU�VWURNH�UHKDELOLWDWLRQ�´�LQ 3URFHHGLQJV�RI�WKH
��WK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� +XPDQ� IDFWRUV� LQ� FRPSXWLQJ

V\VWHPV��SS������±�����������
>�@� �-�� %XUNH��0��0F1HLOO�� '�� &KDUOHV�� 3��0RUURZ�� -�� &URVELH�� DQG� 6�

0F'RQRXJK�� ³'HVLJQLQJ� HQJDJLQJ�� SOD\DEOH� JDPHV� IRU
UHKDELOLWDWLRQ�´������

>�@� �.��0��*HUOLQJ�� ,�� -�� /LYLQJVWRQ�� /�� (��1DFNH�� DQG�5��/��0DQGU\N�
³)XOO�%RG\�0RWLRQ�%DVHG� *DPH� ,QWHUDFWLRQ� IRU� 2OGHU� $GXOWV�´� LQ
&+,¶���� 3URFHHGLQJV� RI� WKH� ��WK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ
+XPDQ�IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV�������

>�@� �/�� *HXUWV�� 9�� 9DQGHQ� $EHHOH�� -�� +XVVRQ�� )�� :LQGH\�� 0�� 9DQ
2YHUYHOGW�� -�� +�� $QQHPD�� DQG� 6�� 'HVPHW�� ³'LJLWDO� JDPHV� IRU
SK\VLFDO�WKHUDS\��IXOILOOLQJ�WKH�QHHG�IRU�FDOLEUDWLRQ�DQG�DGDSWDWLRQ�´
LQ 3URFHHGLQJV� RI� WKH� ILIWK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� 7DQJLEOH�

HPEHGGHG��DQG�HPERGLHG�LQWHUDFWLRQ��SS�����±����������
>�@� �&��$QGHUVRQ�+DQOH\��3�� -��$UFLHUR��$��0��%ULFNPDQ�� -��3��1LPRQ�

1��2NXPD��6��&��:HVWHQ��0��(��0HU]��%��'��3HQFH��-��$��:RRGV��$�
)�� .UDPHU�� DQG� (�� $�� =LPPHUPDQ�� ³([HUJDPLQJ� DQG�2OGHU� $GXOW
&RJQLWLRQ�´ $PHULFDQ�-RXUQDO�RI�3UHYHQWLYH�0HGLFLQH��YRO������QR�
���SS�����±�����)HE�������

>�@� �6��)O\QQ��3��3DOPD�� DQG�$��%HQGHU��³)HDVLELOLW\�RI�XVLQJ�WKH�6RQ\
3OD\6WDWLRQ� �� JDPLQJ� SODWIRUP� IRU� DQ� LQGLYLGXDO� SRVWVWURNH�� D� FDVH
UHSRUW�´ -RXUQDO� RI� QHXURORJLF� SK\VLFDO� WKHUDS\�� YRO�� ���� QR�� ��� S�
����������

>�@� �(��)ORUHV��*��7RERQ��(��&DYDOODUR��)��,��&DYDOODUR��-��&��3HUU\��DQG
7��.HOOHU�� ³,PSURYLQJ�SDWLHQW�PRWLYDWLRQ� LQ�JDPH�GHYHORSPHQW� IRU
PRWRU�GHILFLW� UHKDELOLWDWLRQ�´ 3URFHHGLQJV�RI� WKH������,QWHUQDWLRQDO

&RQIHUHQFH� LQ� $GYDQFHV� RQ� &RPSXWHU� (QWHUWDLQPHQW� 7HFKQRORJ\
$&(�����YRO�����QR�����S������������

>��@� �0�� &VLNV]HQWPLKDO\L� )ORZ�� 7KH� 3V\FKRORJ\� RI� 2SWLPDO

([SHULHQFH��1HZ�<RUN��+DUSHU�	�5RZ�������
>��@� �-�� 6LQFODLU�� 3�� +LQJVWRQ�� DQG� 0�� 0DVHN�� ³&RQVLGHUDWLRQV� IRU� WKH

GHVLJQ� RI� H[HUJDPHV�´� LQ 3URFHHGLQJV� RI� WKH� �WK� LQWHUQDWLRQDO

FRQIHUHQFH� RQ� &RPSXWHU� JUDSKLFV� DQG� LQWHUDFWLYH� WHFKQLTXHV� LQ
$XVWUDOLD�DQG�6RXWKHDVW�$VLD��3HUWK��$XVWUDOLD��SS�����±����������

>��@� �*��$QGUDGH��*��5DPDOKR��$��6��*RPHV��DQG�9��&RUUXEOH��³'\QDPLF
JDPH�EDODQFLQJ��$Q�HYDOXDWLRQ�RI�XVHU�VDWLVIDFWLRQ�´�SS���±��������

>��@� �-��:��%XUNH��0��'��-��0F1HLOO��'��.��&KDUOHV��3��-��0RUURZ��-��+�
&URVELH��DQG�6��0��0F'RQRXJK��³2SWLPLVLQJ�HQJDJHPHQW�IRU�VWURNH
UHKDELOLWDWLRQ�XVLQJ�VHULRXV�JDPHV�´ 9LV�&RPSXW��YRO������QR������SS�
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