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0RWLRQ�EDVHG�YLGHR�JDPHV�FDQ�KDYH�D�YDULHW\�RI�EHQHILWV� IRU� WKH�
SOD\HUV� DQG� DUH� LQFUHDVLQJO\� DSSOLHG� LQ� SK\VLFDO� WKHUDS\��
UHKDELOLWDWLRQ� DQG� SUHYHQWLRQ� IRU� ROGHU� DGXOWV�� +RZHYHU�� OLWWOH� LV�
NQRZQ�DERXW�KRZ�WKLV�DXGLHQFH�H[SHULHQFHV�SOD\LQJ�VXFK�JDPHV��
KRZ� WKH� SOD\HU� H[SHULHQFH� DIIHFWV� WKH� ZD\� ROGHU� DGXOWV� LQWHUDFW�
ZLWK� PRWLRQ�EDVHG� JDPHV�� DQG� KRZ� WKLV� FDQ� UHODWH� WR� WKHUDS\�
JRDOV��,Q�RXU�ZRUN��ZH�GHFRPSRVH�WKH�SOD\HU�H[SHULHQFH�RI�ROGHU�
DGXOWV�HQJDJLQJ�ZLWK�PRWLRQ�EDVHG�JDPHV��IRFXVLQJ�RQ�WKH�HIIHFWV�
RI� PDQLSXODWLRQV� RI� WKH� JDPH� UHSUHVHQWDWLRQ� WKURXJK� WKH� YLVXDO�
FKDQQHO� �YLVXDO� FRPSOH[LW\��� VLQFH� LW� LV� WKH� SULPDU\� LQWHUDFWLRQ�
PRGDOLW\� RI� PRVW� JDPHV� DQG� VLQFH� YLVLRQ� LPSDLUPHQWV� DUH�
FRPPRQ� DPRQJVW� ROGHU� DGXOWV�� :H� H[DPLQH� WKH� HIIHFWV� RI�
GLIIHUHQW� OHYHOV� RI� YLVXDO� FRPSOH[LW\� RQ� SOD\HU� H[SHULHQFH��
SHUIRUPDQFH��DQG�H[HUWLRQ�LQ�D�VWXG\�ZLWK�ILIWHHQ�SDUWLFLSDQWV��2XU�
UHVXOWV� VKRZ� WKDW� YLVXDO� FRPSOH[LW\� DIIHFWV� WKH� ZD\� JDPHV� DUH�
SHUFHLYHG� LQ� WZR� ZD\V�� )LUVW�� ZKLOH� ROGHU� DGXOWV� GR� KDYH�
SUHIHUHQFHV�LQ�WHUPV�RI�YLVXDO�FRPSOH[LW\�RI�YLGHR�JDPHV��QRWDEOH�
HIIHFWV�ZHUH�RQO\�PHDVXUDEOH�IROORZLQJ�GUDVWLF�YDULDWLRQV��6HFRQG��
SHUFHLYHG� H[HUWLRQ� VKLIWV� GHSHQGLQJ� RQ� WKH� GHJUHH� RI� YLVXDO�
FRPSOH[LW\��7KHVH�ILQGLQJV�FDQ�KHOS�LQIRUP�WKH�GHVLJQ�RI�PRWLRQ�
EDVHG�JDPHV�IRU�WKHUDS\�DQG�UHKDELOLWDWLRQ�IRU�ROGHU�DGXOWV��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV
.����� >&RPSXWHUV� DQG� 6RFLHW\@�� 6RFLDO� ,VVXHV� ±� $VVLVWLYH�
WHFKQRORJLHV� IRU� SHRSOH� ZLWK� GLVDELOLWLHV�� .����� >3HUVRQDO�
&RPSXWLQJ@��*HQHUDO�±�*DPHV��

*HQHUDO�7HUPV
'HVLJQ��([SHULPHQWDWLRQ��+XPDQ�)DFWRUV��

.H\ZRUGV
2OGHU� DGXOWV�� VHULRXV� JDPHV�� PRWLRQ�EDVHG� JDPHV�� YLVXDO�
FRPSOH[LW\��DFFHVVLELOLW\��GHVLJQ��HQWHUWDLQPHQW��
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2OGHU�DGXOWV� IDFH�VLJQLILFDQW�KHDOWK�FKDOOHQJHV�UDQJLQJ�IURP�DJH�
UHODWHG� FKDQJHV� UHVXOWLQJ� LQ� UHGXFHG� FRJQLWLYH� SHUIRUPDQFH� DQG�
UHVLOLHQFH��DV�ZHOO�DV�UHGXFHG�SK\VLFDO�DELOLWLHV��DFXWH�GLVHDVH�DQG�
DJH�UHODWHG�LOOQHVVHV��VXFK�DV�GHPHQWLD��VWURNH��RU� LQMXU\�>������@��

,Q�UHKDELOLWDWLRQ�IURP�DFXWH��RU�WUHDWPHQW�RI�FKURQLF��GLVHDVH�DQG�
IRU� JHQHUDO� KHDOWK� SUHVHUYDWLRQ� DQG� SUHYHQWLRQ�� VSRUWV�� RWKHU�
PRWLRQ�EDVHG� DFWLYLWLHV�� DQG� SK\VLRWKHUDS\� SOD\� D� FHQWUDO� UROH�
>������@�� ,Q� WKLV� FRQWH[W�� PRWLRQ�EDVHG� JDPHV� DUH� LQFUHDVLQJO\�
DSSOLHG� DV�D�PHDQV�RI�PRWLYDWLQJ�SOD\HUV� WR� IROORZ�WKURXJK�ZLWK�
SHUVLVWHQW� DQG� RIWHQ� UHSHWLWLYH� H[HUFLVHV� RU� WKHUDS\� URXWLQHV�
>���������@��6XFK�NLQHVLDWULF�VHULRXV�JDPHV��.6*V��FDQ�DOVR�RIIHU�
JXLGDQFH� DQG� IHHGEDFN� FRQFHUQLQJ� WKH� FRUUHFW� H[HFXWLRQ� RI�
H[HUFLVHV�� WKH� SOD\HUV¶� VWDWXV� DQG� SURJUHVV� >�@�� DQG� FDQ� OHDG� WR�
FRPELQHG�SK\VLRORJLFDO�DQG�FRJQLWLYH�EHQHILWV�>�@���

'XH�WR�WKH�LPPHGLDWH�LPSDFW�RQ�WKH�DFFHVVLELOLW\�RI�PRWLRQ�EDVHG�
YLGHR� JDPHV�� H[LVWLQJ� ZRUN� LQ� WKH� ILHOG� RI� PRWLRQ�EDVHG� JDPH�
GHVLJQ� IRU� ROGHU� DGXOWV� KDV� IRFXVHG� RQ� FUHDWLQJ� DGHTXDWH� DQG�
HQJDJLQJ� LQWHUDFWLRQ� SDUDGLJPV� >��@� DQG� JDPH� PHFKDQLFV� >��@��
+RZHYHU�� WKHUH� LV� HYLGHQFH� WKDW� WKH� YLVXDO� GHVLJQ� LV� DQRWKHU�
LPSRUWDQW� IDFWRU� LQ� JDPH� GHVLJQ� IRU� ROGHU� DGXOWV�� SULRU� ZRUN�
UHSRUWV�WKDW�VLPSOLVWLF�JUDSKLFV�PD\�DOORZ�ROGHU�DGXOWV�WR�IRFXV�RQ�
WKH� FRUH� HOHPHQWV� RI� JDPHSOD\� >��@�� DQG� WKDW� KLJKO\� LPPHUVLYH�
PRWLRQ�EDVHG�JDPHV� LQFUHDVH� WKH� ULVN�RI� LQMXU\� LI� SOD\HUV� GR�QRW�
SD\� DWWHQWLRQ� WR� WKHLU� RZQ� PRYHPHQWV�� ZKLFK� LV� SDUWLFXODUO\�
LPSRUWDQW� ZKHQ� GHVLJQLQJ� IRU� ROGHU� DGXOWV� ZKR� H[SHULHQFH�
FKDQJHV� LQ� SRVWXUH� DQG� JDLW�� )XUWKHUPRUH�� DQHFGRWDO� HYLGHQFH�
VXJJHVWV� WKDW� HQJDJLQJ� JDPHV� FDQ� HQFRXUDJH� ROGHU� DGXOWV� WR�
HQJDJH�LQ�SK\VLFDO�DFWLYLW\�DOWKRXJK�WKH\�H[SHULHQFH�SDLQ��,Q�WKLV�
FRQWH[W�� LW� LV� LPSRUWDQW� WR� FRQVLGHU� WKH� LPSDFW� RI� DJH�UHODWHG�
FKDQJHV� DQG� LPSDLUPHQWV� LI�ROGHU� DGXOWV� HQJDJH�ZLWK� JDPHV��2Q�
WKH� RQH�KDQG��FKDQJHV� UHODWHG� WR� VHQVRU\� FKDQQHOV� DQG� DFWXDWLRQ�
FDSDELOLWLHV�PD\� FKDQJH� WKH�ZD\�JDPHV� DUH�SHUFHLYHG�� KRZHYHU��
WKH�YLVXDO�VW\OH�DQG�ILGHOLW\�DUH�DQ�LPSRUWDQW�HOHPHQW�RI�JDPHV�DQG�
DUH�FORVHO\�WLHG�WR�WKH�DVSHFWV�RI�LPPHUVLRQ�DQG�IORZ�>��@��ERWK�RI�
ZKLFK�FRQWULEXWH� WR� WKH�PRWLYDWLQJ�SRZHU�RI�JDPHV�>�@��ZKLFK�LV�
SLYRWDO�ZKHQ�GHVLJQLQJ�JDPHV�WR�PRWLYDWH�SOD\HUV�WR�SDUWLFLSDWH�LQ�
WKHUDS\��+RZHYHU��YLVXDO�FRPSOH[LW\��DOVR�UHIHUUHG�WR�DV�JUDSKLFDO�
ILGHOLW\�� PD\� DOVR� EHFRPH� D� OLPLWLQJ� IDFWRU� UHJDUGLQJ� JDPH�
DFFHVVLELOLW\��SDUWLFXODUO\�ZLWK�KLJKO\�FRPSOH[�H[SHULHQFHV��ZKLFK�
PD\� EH� RYHUZKHOPLQJ�� ZLWK� KLJK� JUDSKLFDO� ILGHOLW\� EHLQJ� D�
GLVWUDFWLRQ�UDWKHU�WKDQ�D�VRXUFH�RI�HQMR\PHQW���

,Q� WKLV� SDSHU�� ZH� H[SORUH� WKH� LPSDFW� RI� YLVXDO� FRPSOH[LW\� LQ�
PRWLRQ�EDVHG�JDPHV�IRU�ROGHU�DGXOWV��:H�UHSRUW�RQ�D�FRPSDUDWLYH�
VWXG\�XVLQJ�D�PRWLRQ�EDVHG�JDPH�WKDW�ZDV�RULJLQDOO\�GHVLJQHG�IRU�
SK\VLFDO� WKHUDS\� IRU� SHUVRQV�ZLWK� 3DUNLQVRQ¶V� GLVHDVH� �3'�� DQG�
ODWHU� DGMXVWHG� IRU� XVDJH� ZLWK� ROGHU� DGXOWV�� :H� GHYHORSHG� IRXU�
YHUVLRQV� RI� WKH� JDPH� LPSOHPHQWLQJ� GLIIHUHQW� OHYHOV� RI� JUDSKLFDO�
ILGHOLW\�� DQG�ZH� HYDOXDWHG� WKHVH� JDPHV�ZLWK� ILIWHHQ�ROGHU� DGXOWV��
IRFXVLQJ� RQ� WKH� LPSDFW� RI� YLVXDOV�RQ�SOD\HU� H[SHULHQFH�� LQ�JDPH�
SHUIRUPDQFH�� DQG� SK\VLFDO� H[HUWLRQ�� 2XU� UHVXOWV� VKRZ� WKDW�
DOWKRXJK�YLVXDO� FRPSOH[LW\�GRHV� QRW� LQIOXHQFH�SOD\HU� H[SHULHQFH�
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DQG� SHUIRUPDQFH�� ROGHU� DGXOWV� UHSRUW� KLJKHU� OHYHOV� RI� SHUFHLYHG�
H[HUWLRQ� IRU� DEVWUDFW� YLVXDOL]DWLRQV�� DQG� H[SUHVV� DQ� RYHUDOO�
SUHIHUHQFH� IRU� KLJK�ILGHOLW\� JUDSKLFV�� 2XU� ZRUN� PDNHV� WKH�
IROORZLQJ� FRQWULEXWLRQV��:H� SURYLGH� D� FRQWUROOHG� FRPSDULVRQ�RI�
WKH� HIIHFWV� RI� YLVXDO� FRPSOH[LW\� RQ� SOD\HU� H[SHULHQFH��
SHUIRUPDQFH� DQG� SHUFHLYHG� H[HUWLRQ� LQ� PRWLRQ�EDVHG� JDPHV� IRU�
ROGHU� DGXOWV�� )XUWKHUPRUH�� ZH� RXWOLQH� WKH� LPSOLFDWLRQV� RI� RXU�
ILQGLQJV� IRU� JDPH� GHVLJQ�� DQG� ZH� FRQWH[WXDOL]H� RXU� ILQGLQJV�
EH\RQG� HQWHUWDLQPHQW� WR� KHOS� LQIRUP� WKH� GHVLJQ� RI� JDPHV� IRU�
WKHUDS\�� ,I� PRWLRQ�EDVHG� JDPHV� DUH� WR� EH� DSSOLHG� LQ� SK\VLFDO�
WKHUDS\� DQG� UHKDELOLWDWLRQ�� LW� LV� LPSRUWDQW� WR� DUULYH� DW� D� IXOO�
XQGHUVWDQGLQJ� RI� IDFWRUV� WKDW� LQIOXHQFH� WKHLU� LPSDFW� RQ� ROGHU�
DGXOWV��2XU�ZRUN�LV�D�ILUVW�VWHS�WRZDUGV�KHOSLQJ�GHVLJQHUV�SURYLGH�
VDIH�� DFFHVVLEOH� DQG� HQMR\DEOH� JDPLQJ� H[SHULHQFHV� IRU� WKHLU�
DXGLHQFHV�� HQFRXUDJLQJ� D� EURDGHU� JURXS� RI� ROGHU� DGXOWV� WR� SOD\�
YLGHR�JDPHV��DQG�DOORZLQJ�WKHP�WR�EHQHILW�IURP�WKH�DSSOLFDWLRQ�RI�
.6*V�LQ�WKHUDS\��
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7KH� FHQWUDO� RXWSXW� PRGDOLW\� IRU�PRVW� YLGHR� JDPHV� LV� WKH� YLVXDO�
FKDQQHO��PRVW�JDPHV�UHPDLQ�SOD\DEOH�ZLWKRXW�VRXQG��ZKLOVW� WKH\�
DUH� QRW� SOD\DEOH� ZLWKRXW� SHUFHLYLQJ� WKHLU� YLVXDO� UHSUHVHQWDWLRQ��
)UHTXHQWO\��LQIRUPDWLRQ�DERXW�WKH�JDPH�VWDWH�LV�FRQYH\HG�WKURXJK�
WKH�JUDSKLFDO�XVHU�LQWHUIDFH�DQG�D�PRUH�RU� OHVV�GHWDLOHG�UHQGHULQJ�
RI�WKH�JDPH�ZRUOG��7KH�YLVXDO�FKDQQHO�LV�WKHUHIRUH�D�NH\�IDFWRU�WR�
EH�FRQVLGHUHG�ZKHQ�FUHDWLQJ�JDPHV� WKDW�PXVW�EH�DV�DFFHVVLEOH�DV�
SRVVLEOH�IRU�KHWHURJHQHRXV� WDUJHW�JURXSV�VXFK�DV�ROGHU�DGXOWV��$W�
WKH� VDPH� WLPH�� DGHTXDWH� YLVXDO� FRPSOH[LW\� DQG� ILGHOLW\� RQ� D�
FRKHUHQW��XQGHUVWDQGDEOH��\HW� FDSWLYDWLQJ� OHYHO� DUH� D� SUHUHTXLVLWH�
WR� WKH� LPPHUVLYH� SRZHU� RI� YLGHR� JDPHV�� 7KH� DVSHFWV� RI�
DFFHVVLELOLW\� DQG� LPPHUVLRQ� ERWK� QHHG� WR� EH� FRQVLGHUHG�� LI� WKH�
SRWHQWLDO� EHQHILWV� RI� PRWLRQ�EDVHG� YLGHR� JDPHV� DUH� WR� EH�
OHYHUDJHG� IRU� WDUJHW� JURXSV� ZLWK� EURDG� VSHFWUD� RI� H\HVLJKW�
OLPLWDWLRQV�� VXFK� DV� ROGHU� DGXOWV�� )RU� WKLV� VSHFLILF� WDUJHW� JURXS��
W\SLFDO� DJH�UHODWHG� YLVLRQ� LPSDLUPHQWV�� VXFK� DV� JODXFRPD��
FDWDUDFW�� RU� SUHVE\RSLD� DSSHDU� LQ� FRPELQDWLRQ� ZLWK� D� JHQHUDO�
GHFOLQH� LQ�YLVLRQ�FDSDELOLWLHV�� UDQJLQJ�IURP�UHGXFHG�YLVXDO�DFXLW\�
>��@�� WR� OLPLWDWLRQV� LQ� WUDQVPLVVLRQ� DQG� DFFRPPRGDWLRQ�� DQG� D�
GHFOLQH� LQ� FRORU� SHUFHSWLRQ� >��@�� 5HODWHG� ZRUN� RQ� YLVXDO�
FRPSOH[LW\� RI� JDPH� LQWHUIDFHV� IRU� ROGHU� DGXOWV� KDV� IRFXVHG� RQ�
WKHVH� LVVXHV� PDLQO\� E\� SURYLGLQJ� JHQHUDO� GHVLJQ� JXLGHOLQHV�
GHULYHG� IURP� PHGLFDO� IDFWV� >����@�� ([SHULPHQWDO� LQVLJKW� LQ� WKH�
DSSOLFDWLRQ�DUHD�RI�JDPHV�IRU�KHDOWK�UHPDLQV�VSDUVH��7KXV��ZKLOH�D�
UHGXFWLRQ� LQ� WKH� FRPSOH[LW\� RI� YLVXDO� HOHPHQWV� LV� VXJJHVWHG� E\�
SUHYLRXV� VWXGLHV� >�����@�� WKH� H[WHQW� RI� YLVXDO� ILGHOLW\� WKDW� EHVW�
FRPELQHV� DFFHVVLELOLW\� IRU� ROGHU� DGXOWV� LQ� .6*V�ZLWK� D� ULFK� DQG�
PRWLYDWLQJ�JDPH�H[SHULHQFH�EHJV�IXUWKHU�H[SORUDWLRQ�� ,Q�DGGLWLRQ�
WR� WKH� DVSHFW� RI� DFFHVVLELOLW\�� YLVXDO� ILGHOLW\� LV� D� �WHPSRUDO� DQG�
PRQHWDU\�� FRVW� IDFWRU� IRU� JDPH� SURGXFHUV�� 2IWHQ�� PRUH� UHDOLVWLF�
DQG�DUJXDEO\�PRUH�FRPSOH[�JUDSKLFV�JR�DORQJ�ZLWK�DQ� LQFUHDVHG�
FRVW� RI� SURGXFWLRQ� DQG� LQFUHDVHG� KDUGZDUH� UHTXLUHPHQWV�� 7KH�
SURGXFWLRQ�RI� DOWHUQDWLYH� JUDSKLFV� VHWV� WR� DOORZ� IRU� FXVWRPL]DEOH�
DFFHVVLELOLW\� >��@� LV� QRW� DOZD\V� DQ� RSWLRQ�� 7KXV�� WKH� TXHVWLRQ�
ZKLFK�OHYHO�RI�JUDSKLF�ILGHOLW\�VKRXOG�EH�WDUJHWHG�LV�DQ�LPSRUWDQW�
PDQDJHULDO� FRQVLGHUDWLRQ� LQ� JDPH� SURGXFWLRQ�� )XUWKHUPRUH�� LW� LV�
OLQNHG�WR� WKH�DFFHVVLELOLW\�DQG�SOD\DELOLW\��WKH�FDSDFLW\�RI�D�JDPH�
WR� LQGXFH� IORZ� DQG� LPPHUVLRQ�� DQG� SURYLGH� D� SRVLWLYH� DXWKHQWLF�
SOD\HU�H[SHULHQFH��

��� 9,68$/�&203/(;,7<�,1�027,21�
%$6('�*$0(6�)25�2/'(5�$'8/76��
�,Q� RUGHU� WR� LQYHVWLJDWH� WKH� FRQWLQXXP� RI� SRVVLEOH� JDPH� JUDSKLF�
ILGHOLW\�� D� FODVVLILFDWLRQ� VFKHPH� LV� UHTXLUHG��0F/DXJKOLQ� HW� DO�� >��@�

RIIHU� D� VWUXFWXUHG� DSSURDFK� WR� WKH� DVSHFWV� WKDW� DUH� UHODWHG� WR� JDPH�
JUDSKLFV� E\� VHSDUDWLQJ� WKH� FRQFHUQV� RI�PRGHOLQJ� �IRUP��� DQLPDWLRQ�
�PRWLRQ�� DQG� UHQGHULQJ� �VXUIDFH� 	� OLJKWLQJ��� )ROORZLQJ� WKHVH�
GHYHORSPHQW�FRQFHUQV��WKH�DXWKRUV�SURSRVH�D�WD[RQRP\�IRU�FRPPRQ�
OHYHOV� RI� FRPSXWHU� JUDSKLFV� ILGHOLW\� IRU� XVH� LQ� HQWHUWDLQPHQW�PHGLD�
UDQJLQJ�IURP�VLPSOLILHG�RYHU�VW\OL]HG�WR�UHDOLVWLF��VHH�7DEOH������

7DEOH����6XPPDU\�RI�SURPLQHQW�JUDSKLFV�DVSHFWV�RI�GLIIHUHQW�
OHYHOV�RI�&*��FRPSXWHU�JUDSKLFV��ILGHOLW\�DFFRUGLQJ�WR�>��@��

)LGHOLW\� $VSHFW� 6W\OH�

6LPSOLILHG�

)RUP�
6\PEROLF�UHSUHVHQWDWLRQV��/RZ�OHYHO�RI�
GHWDLO��

$QLPDWLRQ�
1R�ILJXUDO�DUWLFXODWLRQ��/RZ�PRWLRQ�
ILGHOLW\��

5HQGHULQJ� )ODW�VKDGLQJ��H�J���YHFWRU�JUDSKLFV��

6W\OL]HG�

)RUP�

,GHQWLILDEOH�REMHFWV��1RW�QHFHVVDULO\�
UHDOLVWLF�SURSRUWLRQV��/HYHO�RI�GHWDLO�
FDQ�UDQJH�IURP��ORZ�WR�KLJK��

$QLPDWLRQ�

$UWLFXODWLRQ�DQG�GHIRUPDWLRQ�RI�ILJXUHV�
SUHVHQW��$FWLRQV�FDQ�EH�H[DJJHUDWHG��
0RWLRQ�ILGHOLW\�YDULHV�ZLWK�H[SUHVVLYH�
UHTXLUHPHQWV��

5HQGHULQJ�
6KDGLQJ�RI�FXUYHG�VXUIDFHV��
WUDQVSDUHQF\��WH[WXUH�PDSSLQJ��

5HDOLVWLF�

)RUP�
3KRWR�UHDOLVWLF�PRGHOLQJ�RI�IDPLOLDU�
REMHFWV��/HYHO�RI�GHWDLO�LV�KLJK��

$QLPDWLRQ�

&RRUGLQDWLRQ�V\VWHPV�GHILQLQJ�ERWK�
DUWLFXODWLRQ�DQG�GHIRUPDWLRQ��0RWLRQ�
DFFXUDF\�LV�KLJK��

5HQGHULQJ�
3KRWR�UHDOLVWLF�VKDGRZ�FDVWLQJ��
UHIOHFWLRQV��OLJKW�VFDWWHULQJ��

,Q�WKH�OLJKW�RI�UHODWHG�ZRUN�VXJJHVWLQJ�SRWHQWLDO�EHQHILWV�RI�VLPSOLVWLF�
JUDSKLFV�>��@��ZH�H[WHQGHG�WKLV�VHW�E\�D�FODVV�FDOOHG�DEVWUDFW��ZKLFK�
IHDWXUHV�PLQLPDOLVWLF�JUDSKLFV�ZKHUH�WKH�YLVXDO�HQWLWLHV�DUH�JHRPHWULF�
VKDSHV�WKDW�GR�QRW�FDUU\�WKHLU�RZQ�V\PEROLF�PLFUR�QDUUDWLYH��JUDSKLFDO�
HOHPHQWV�PD\�EH�PRYLQJ�EXW�KDYH�QR�DGGLWLRQDO�DQLPDWLRQV�DQG� WKH�
VKDSHV� DUH� IODW�VKDGHG� DQG� VLQJOH�FRORUHG�� 7DEOH� �� SURYLGHV� DQ�
RYHUYLHZ�RI�WKH�GHVLJQ�RI�WKH�DFWLYH�JDPH�SOD\�REMHFWV�IRU�HDFK�RI�WKH�
IRXU� PDMRU� FODVVHV� RI� FRPSXWHU� JUDSKLFV� ILGHOLW\�� 7KH� OHYHOV� ZHUH�
FKRVHQ�DV� WR�IDFLOLWDWH�D�V\VWHPDWLF�H[SHULPHQWDO�SURELQJ� FRYHULQJ� D�
FRQWLQXXP� IURP� ORZ� WR� KLJK� YLVXDO� FRPSOH[LW\�� 7KH� EDVLF�
FDWHJRUL]DWLRQ� FDQ� EH� HPSOR\HG� IRU� WKH�GHVLJQ� RI� �'� RU� �'�JDPHV�
ZLWK�DQ\�GHVLUHG�SHUVSHFWLYH��)RU�WKH�LQLWLDO�LQYHVWLJDWLRQ�SUHVHQWHG�E\�
WKLV� VWXG\�� DOO� FRQGLWLRQV�ZHUH� VHW� WR� EH��'� UHQGHULQJV�� ,Q�RUGHU� WR�
PDNH� WKH� VSHFLILF� LQWHUSUHWDWLRQ� RI� WKH� JHQHUDO� OHYHOV� RI� ILGHOLW\�
H[SOLFLW�� WKH�GHULYHG�GHVLJQ�FODVVHV�ZHUH� ODEHOHG� DEVWUDFW�� VLPSOH�
�'��VW\OL]HG��'�DQG��'�3UH�UHQGHU��

7DEOH����'LIIHUHQW�OHYHOV�RI�YLVXDO�FRPSOH[LW\�RI�WKH�DFWLYH�
JDPH�REMHFWV��\HOORZ�KRRNV�FLUFOH��UHG�JUH\�QHWV�VTXDUH��UHG�

ILVK�HOOLSVH�DQG�JUH\�RUDQJH�FDQ�UHFWDQJOH���

�



�

�

���� :XSS'L��*DPHV�IRU�3'�7KHUDS\��9LVXDO�
$GMXVWPHQWV�DQG�$GDSWDWLRQ�IRU�2OGHU�$GXOWV�
7KH�JDPH�SURWRW\SH�XVHG�IRU�WKLV�VWXG\�ZDV�EDVHG�RQ�WKH�:XSS'L��
VXLWH�RI�PRWLRQ�EDVHG�JDPHV�IRU�3DUNLQVRQ¶V�GLVHDVH�SDWLHQWV�>�@��
PRUH�VSHFLILFDOO\�WKH�JDPH�%UHPHQ�7RZQ�0XVLFLDQV��)LJXUH�����,Q�
WKLV� JDPH�� SOD\HUV� KDYH� WR� ILUVW� VWRS� JDPH� HOHPHQWV� WKDW� DUH�
PRYLQJ�DFURVV�WKH�VFUHHQ�RQ�D�VWDEOH�WUDMHFWRU\�E\�WRXFKLQJ�WKHP�
ZLWK�RQH�KDQG�DQG� WKHQ�FROOHFW� WKHVH� HOHPHQWV�E\� WRXFKLQJ� WKHP�
ZLWK�WKHLU�RWKHU�KDQG��7KH�JDPHV�RI�WKH�VXLWH�ZHUH�LPSOHPHQWHG�DV�
�'� JDPHV� LQ� &�� DQG� 0LFURVRIW� *DPH� 6WXGLR� �;1$�� XVLQJ�
GLIIHUHQWLDO�LPDJHV�DQG�FRORU�EORE�WUDFNLQJ��UHG�DQG�\HOORZ�KDQG�
KHOG�PDUNHUV��IRU�GHWHUPLQLQJ�UHODWLYH�PRWLRQ�DQG�WKH�SRVLWLRQ�RI�
WKH�SOD\HUV¶�KDQGV��

�

)LJXUH����6FUHHQVKRW�RI�WKH�RULJLQDO�JDPH�FDOOHG�%UHPHQ�
7RZQ�0XVLFLDQV�EHIRUH�DGMXVWPHQWV�DQG�UH�VNLQQLQJ��

,Q�RUGHU�WR�XWLOL]H�WKH�JDPH�IRU�WKH�SXUSRVH�RI�WKLV�VWXG\��D�QXPEHU�
RI� DGMXVWPHQWV� ZHUH� PDGH�� UHVXOWLQJ� LQ� D� JDPH� FDOOHG� )LVK�
+DUYHVWHU� �IRU� VFUHHQVKRWV� VHH� )LJXUH� ���� 7KH� EDVLF� JDPH�
PHFKDQLFV� IRFXV� RQ� VHQLRU�IULHQGO\� XVHU� LQSXW�� WKHUDS\�
DSSURSULDWH�ZLGH� DQG� IOXHQW�PRYHPHQWV�� SRVLWLYH� HQFRXUDJHPHQW�
ZLWKRXW�SXQLVKPHQWV��DQG�D�VLPSOH�LQWHUDFWLRQ�VFKHPH��ZKLFK�ZDV�
WKH�UHVXOW�RI�D�XVHU�FHQWHUHG�JDPH�GHVLJQ�SURFHVV��$Q�HYDOXDWLRQ�
RI� WKH�:XSS'L�� VXLWH�VKRZHG� WKDW� WKH� JDPHV�ZHUH�ZHOO� UHFHLYHG�
DQG� WKH� LPSOHPHQWHG� PRWLRQ�SDWWHUV� ZHUH� GHHPHG� DGHTXDWH� IRU�
WKH�SDUWLFLSDWLQJ�3'�SDWLHQWV�E\�WKHUDSLVWV�>�@��

,Q�WKH�YLVXDOO\�DGDSWHG��)LVK�+DUYHVWHU��YHUVLRQ�RI�WKH�JDPH��ZH�
PDLQWDLQHG� WKH� FRUH� PHFKDQLFV�� 7KH� VFHQDULR� ZDV� FKDQJHG� WR� D�
ILVKLQJ� JDPH� LQ� RUGHU� WR� IDFLOLWDWH� D� PRUH� VWUDLJKWIRUZDUG�
SURGXFWLRQ� RI� WKH� DEVWUDFW�� VLPSOH� �'�� VW\OL]HG� �'�� DQG� �'� SUH�
UHQGHU�JDPH�VNLQV��%DFNJURXQG�DQLPDWLRQV�ZHUH�UHPRYHG��VR�WKDW�
RQO\� DFWLYH�JDPH�REMHFWV� GLVSOD\�PRWLRQ��7KH� FRORU� VFKHPH�ZDV�
DGMXVWHG� WR� VHSDUDWH� LQWHUDFWLYH� REMHFWV� �ZDUP� FRORUV�� IURP�
SDVVLYH�REMHFWV��FROG�FRORUV��XVLQJ�FRPSOHPHQWDU\�FRORUV��LQ�RUGHU�
WR�DYRLG� DGMDFHQW� SDUWV�RI� WKH�KXH�FLUFOH�� 6WDWH�DQLPDWLRQV�RI� WKH�
FROOHFWLEOH�REMHFWV�ZHUH�DGMXVWHG�WR�EHWWHU�VHSDUDWH�VWRSSHG�EXW�QRW�
\HW� FROOHFWHG� REMHFWV�� 0RWLRQ� WUDMHFWRU\� UDQGRPL]DWLRQ� ZDV�
UHSODFHG�E\�D�SUHGHILQHG�VHW�RI�SVHXGR�UDQGRPL]HG�WUDMHFWRULHV�IRU�
FROOHFWLEOH� REMHFWV� LQ� RUGHU� WR� VXSSRUW� D� EHWWHU� LVRODWLRQ� RI� WKH�
LQGHSHQGHQW�YDULDEOH�RI�YLVXDO�FRPSOH[LW\�DFURVV�FRQGLWLRQV��7KH�
JUDSKLFDO�XVHU�LQWHUIDFH�ZDV�DGMXVWHG�WR�PDWFK�WKH�QHZ�VFHQDULR��
FRORU� VFKHPH� DQG� WKH� IRXU� OHYHOV� RI� YLVXDO�FRPSOH[LW\�� )LJXUH���
VKRZV�VFUHHQVKRWV�RI� WKH�UHVXOWLQJ�IRXU�YHUVLRQV�RI� WKH�IXOO�JDPH�
LQ�DQ�LGHQWLFDO�JDPH�SOD\�VLWXDWLRQ��7KH�JDPH�VLWXDWLRQ�SLFWXUHG�LQ�
WKHVH� VFUHHQVKRWV� VKRZV� D� QXPEHU� RI� ILVK�REMHFWV� ZKLFK� DUH�

PRYLQJ�DFURVV�WKH�VFUHHQ�RQ�IL[HG�WUDMHFWRULHV��7KH�SOD\HUV�FRQWURO�
WKH�SRVLWLRQ�RI�D�QHW�DQG�D�KRRN�ZLWK�WKHLU�ULJKW�DQG�OHIW�KDQG��7KH�
KRRN� FDQ� EH�XVHG� WR� VWRS� WKH� ILVK�REMHFWV� DQG� WKHVH� FDQ� WKHQ� EH�
FROOHFWHG�E\�WRXFKLQJ�WKHP�ZLWK�WKH�QHW��

�

)LJXUH����6FUHHQVKRWV�RI�WKH�IRXU�YHUVLRQV�RI�)LVK�+DUYHVWHU�
ZLWK�GLIIHUHQW�OHYHOV�RI�YLVXDO�FRPSOH[LW\�UDQJLQJ�IURP�

DEVWUDFW��WRS�OHIW���RYHU�VLPSOH��'��WRS�ULJKW��DQG�VW\OL]HG��'�
�ERWWRP�OHIW��WR��'�SUH�UHQGHU��ERWWRP�ULJKW���

��� (9$/8$7,21�
,Q�RUGHU� WR� LQYHVWLJDWH� WKH� LPSDFW�RI�YLVXDO�FRPSOH[LW\�RQ�SOD\HU�
H[SHULHQFH�ZH�FRQGXFWHG�DQ�HYDOXDWLRQ�RI�WKH�IRXU�JDPH�YHUVLRQV��
:H� ZHUH� SDUWLFXODUO\� LQWHUHVWHG� LQ� WKH� LPSDFW� RI� YLVXDOV� RQ�
LPPHUVLRQ��HQMR\PHQW��JDPH�SHUIRUPDQFH�DQG�SHUFHLYHG�H[HUWLRQ��
7KH� IROORZLQJ� SDUDJUDSKV� GHVFULEH� WKH� PHWKRG� DQG� SURFHGXUH�
HPSOR\HG� WR� HYDOXDWH� WKH� LPSDFW� RI� GLIIHUHQW� OHYHOV� RI� YLVXDO�
FRPSOH[LW\�RQ�JDPH�H[SHULHQFH�DQG�SHUIRUPDQFH�LQ�PRWLRQ�EDVHG�
JDPHV�IRU�ROGHU�DGXOWV��7KH�DFFRUGLQJ�K\SRWKHVHV�IRU�HDFK�RI� WKH�
TXDQWLWDWLYH�PHDVXUHV�LQ�WKH�IROORZLQJ�GHVFULSWLRQ�DUH�+���³7KHUH�
LV� QR� GLIIHUHQFH� LQ� SOD\HU� H[SHULHQFH�� SHUIRUPDQFH�� RU� SK\VLFDO�

H[HUWLRQ� EHWZHHQ� WKH� IRXU� JUDSKLFDOO\� GLIIHUHQW� YHUVLRQV� RI� WKH�

JDPH�´� DQG� +��� ³7KHUH� LV� D� GLIIHUHQFH� LQ� SOD\HU� H[SHULHQFH��
SHUIRUPDQFH�� RU� SK\VLFDO� H[HUWLRQ� EHWZHHQ� WKH� IRXU� JUDSKLFDOO\�

GLIIHUHQW�YHUVLRQV�RI� WKH�JDPH´��)XUWKHU�DQDO\VLV�IROORZV�LQ�FDVHV�
ZKHUH�WKH�QXOO�K\SRWKHVLV�ZDV�UHMHFWHG��

���� 6HWXS�
7KH� VWXG\� IROORZHG� D� ZLWKLQ�VXEMHFWV� GHVLJQ�� 7KXV�� HDFK�
SDUWLFLSDQW�ZDV�DVNHG�WR�SOD\�HDFK�YHUVLRQ�RI�WKH�JDPH�IROORZLQJ�
D� �[�� /DWLQ� VTXDUH� SHUPXWDWHG� RUGHU� WR� FRXQWHUEDODQFH� WUDLQLQJ�
ELDV�� $� VHSDUDWH� URRP� ZDV� SUHSDUHG� IRU� WKH� H[SHULPHQW� DQG�
HTXLSSHG� ZLWK� D� SURMHFWRU� DQG� VFUHHQ� IRU� D� ODUJH�VFDOH� JDPH�
SUHVHQWDWLRQ�� ZKLFK� LV� DSSURSULDWH� IRU� PRWLRQ�EDVHG� JDPHV�� 7KH�
JDPH�UDQ�RQ�D�JDPLQJ�QRWHERRN�ZLWK�:LQGRZV��� LQVWDOOHG�DQG�D�
ZHEFDP�FRQQHFWHG��ZKLFK�SURYLGHG�PRWLRQ�GDWD� IRU� WKH� WUDFNLQJ�
PHFKDQLVPV��$�YLGHR� FDPHUD�ZDV� SRVLWLRQHG�QH[W� WR� WKH� VFUHHQ��
FDSWXULQJ� WKH�SDUWLFLSDQWV� LQ�D� IURQWDO� IXOO� VKRW� DQG� LQFOXGLQJ� WKH�
FXUUHQW�JDPH�VFHQH�DV�LW�ZDV�YLVLEOH�RQ�WKH�VFUHHQ�RI�WKH�QRWHERRN�
UXQQLQJ� WKH� JDPH��7KH� H[SHULPHQW� FRQGXFWRU�ZDV� SUHVHQW� LQ� WKH�
H[SHULPHQW�URRP�DW�DOO�WLPHV���

���� 0HDVXUHV�
:H�DSSOLHG�D�UDQJH�RI�PHDVXUHV�WR�JDLQ�LQVLJKW�LQWR�WKH�IROORZLQJ�
DVSHFWV� RI� SOD\HU� H[SHULHQFH� WKDW� HDFK� YHUVLRQ� RI� WKH� JDPH�
SURYLGHG�� SOD\HU� H[SHULHQFH�� SOD\HU� SHUIRUPDQFH�� DQG� SK\VLFDO�
H[HUWLRQ���



�

�

3OD\HU� H[SHULHQFH�� 7R� JDLQ� LQVLJKWV� LQWR� SOD\HU� H[SHULHQFH�� ZH�
DSSOLHG�GLIIHUHQW�PHDVXUHV��$IIHFWLYH�VWDWH�ZDV�DVVHVVHG�XVLQJ�WKH�
VHOI�DVVHVVPHQW� PDQLNLQ� �6$0�� >�@�� ZKLFK� FDSWXUHV� YDOHQFH��
DURXVDO� DQG� GRPLQDQFH�� WKH� WKUHH� PDLQ� DIIHFWLYH� VWDWHV��
)XUWKHUPRUH��SOD\HUV�SURYLGHG�WKHLU�VWDQFH�WRZDUGV�WKH�IROORZLQJ�
WKUHH� VWDWHPHQWV� �RQ� D� ILYH�SRLQW� /LNHUW� VFDOH� UDQJLQJ� IURP� �� ±�
GLVDJUHH�WR���±�DJUHH��DERXW�WKH�SUHFHGLQJ�URXQG�RI�SOD\���6���³,�
IRXQG�WKH�YLVXDO�HOHPHQWV�WR�EH�HDV\�WR�LGHQWLI\�DQG�IROORZ�´���6���
³,�IHOW�GHHSO\�LPPHUVHG�LQ�WKH�JDPH�´�DQG��6���³,�WKRXJKW�LW�ZDV�
IXQ�´� ��:H�DSSOLHG� DGGLWLRQDO� TXHVWLRQQDLUHV� DQG�REVHUYDWLRQV� WR�
DVVHVV�SOD\HU� H[SHULHQFH�� ,Q� D� VHULHV�RI� VWDWHPHQWV� IROORZLQJ� WKH�
FRPSOHWLRQ� RI� DOO� IRXU� WULDOV� DQG� WKH� DFFRUGLQJ� SRVW�WULDO�
TXHVWLRQQDLUHV�� SDUWLFLSDQWV�ZHUH� DVNHG� WR� UDQN� DOO� IRXU� YHUVLRQV�
WKH\�SOD\HG��E\�RUGHULQJ�UDQGRPO\�VRUWHG�VFUHHQVKRWV�RI�WKH�VDPH�
JDPH�VFHQH�IRU�HDFK�YHUVLRQ��DV�GHSLFWHG�LQ�)LJXUH����DFFRUGLQJ�WR�
WKH� IROORZLQJ� IRXU� SURPSWV�� �5��� ³:KLFK� YHUVLRQ� GR� \RX� OLNH�

EHVW"´�� �5��� ³3OHDVH� DUUDQJH� WKH� LPDJHV� DFFRUGLQJ� WR� KRZ�

µYLVXDOO\� SOHDVLQJ¶� \RX� IRXQG� WKH� SLFWXUHG� JDPH� YHUVLRQ�´�� �5���
³3OHDVH� DUUDQJH� WKH� LPDJHV� DFFRUGLQJ� WR� KRZ� HDV\� LW� ZDV� WR�

µLGHQWLI\� PRYLQJ� HOHPHQWV¶� LQ� WKH� SLFWXUHG� JDPH� YHUVLRQ�´� DQG�
�5���³3OHDVH�DUUDQJH�WKH�LPDJHV�DFFRUGLQJ�WR�µZKLFK�YHUVLRQ�\RX�

ZRXOG� OLNH� WR� SOD\� DJDLQ¶�´� )XUWKHU� FXHV� FRQFHUQLQJ� WKH� JDPH�
H[SHULHQFH� ZHUH� GUDZQ� IURP� DQ� REVHUYDWLRQ� SURWRFRO� DQG� IURP�
SRVW�VWXG\� LQWHUYLHZV� FRQGXFWHG� ZLWK� SDUWLFLSDQWV� ZKR� ZHUH�
VHOHFWHG� IRU� QRWDEOH� GHPRJUDSKLF� IDFWRUV� RU� SHFXOLDU� EHKDYLRU�
GXULQJ� SOD\�� /DVWO\�� HPRWLRQDO� IDFLDO� H[SUHVVLRQV� ZHUH� FRGHG�
EDVHG�RQ�WKH�UHFRUGHG�YLGHR�PDWHULDO�IRU�WKH�IROORZLQJ�FDWHJRULHV��
VPLOLQJ��ODXJKWHU��IURZQLQJ��DQG�VDGQHVV���

3OD\HU� SHUIRUPDQFH��:H� WUDFNHG� WKH� IROORZLQJ� JDPH�PHWULFV� WR�
H[DPLQH� LQ�JDPH� SOD\HU� SHUIRUPDQFH� DQG� WR� REWDLQ� IXUWKHU�
LQVLJKWV�LQWR�WKH�ZD\�WKH\�LQWHUDFWHG�ZLWK�WKH�GLIIHUHQW�YHUVLRQV�RI�
WKH� JDPH�� (YHQW� ORJV� IRU� WDVN� VXFFHVV� �QXPEHU� RI� ILVK�
VWRSSHG�FROOHFWHG� GLYLGHG� E\� WRWDO� QXPEHU� RI� ILVK�� DQG� WLPH� RQ�
WDVN��WLPH�VSHQW�EHIRUH�FROOHFWLQJ�PRYLQJ�JDPH�REMHFWV�GLYLGHG�E\�
WLPH�DYDLODEOH�WR�FROOHFW�PRYLQJ�JDPH�REMHFWV���

3K\VLFDO� H[HUWLRQ�� 7KH� SK\VLFDO� HIIRUW� UHTXLUHG� WR� SOD\� )LVK�
+DUYHVWHU� ZDV� DVVHVVHG� XVLQJ� WZR� GLIIHUHQW� PHDVXUHV�� )LUVW�� ZH�
WUDFNHG� WKH� DPRXQW� RI� PRYHPHQW� IRU� HDFK� YHUVLRQ� RI� WKH� JDPH�
LQFOXGLQJ�PRYHPHQW�GLVWDQFH��GLVWDQFH�WUDYHOOHG�ZLWK�HDFK�KDQG�LQ�
SL[HOV�RQ�VFUHHQ���FRXQWLQJ�IRRWVWHSV�DQG�WUDFNLQJ�HUURU�GHWHFWLRQ�
�DSSOLHG�WR�FRUUHFW�JDPH�ORJ�DQDO\VLV��EDVHG�RQ�DQQRWDWLRQV�RI�WKH�
YLGHR�UHFRUGLQJV�DQG�UHODWHG�DVSHFWV�FROOHFWHG�LQ� WKH�REVHUYDWLRQ�
SURWRFROV�� 6HFRQG�� ZH� DSSOLHG� WKH� %25*� UDWLQJ� RI� SHUFHLYHG�
H[HUWLRQ� �53(�� >�@� DV� D� VXEMHFWLYH� PHDVXUH� RI� H[HUWLRQ� WR� JDLQ�
LQVLJKWV� LQWR� ZKHWKHU� WKH� YLVXDO� FRPSOH[LW\� RI� JDPHV� KDV� DQ�
LPSDFW�RQ�SHUFHLYHG�SOD\HU�H[HUWLRQ��

���� 3DUWLFLSDQWV�DQG�3URFHGXUH�
)LIWHHQ�ROGHU�DGXOWV����PDOH�����IHPDOH��DYHUDJH�DJH�������\HDUV��
UDQJLQJ�IURP����WR����\HDUV�RI�DJH��6' ������SDUWLFLSDWHG� LQ� WKH�
HYDOXDWLRQ�� 1RQH� RI� WKH� SDUWLFLSDQWV� ZHUH� GLDJQRVHG� ZLWK� FRORU�
YLVLRQ� GHILFLHQF\�� KRZHYHU� RQO\� RQH� SDUWLFLSDQW� GLG� QRW� KDYH�
H\HVLJKW� OLPLWDWLRQV�� 6L[� SDUWLFLSDQWV� UHSRUWHG� SULRU� FRPSXWHU�
H[SHULHQFH�� 7KH� SDUWLFLSDQWV� ZHUH� UHFUXLWHG� RQ� D� YROXQWDU\� �QR�
PRQHWDU\�FRPSHQVDWLRQ��EDVLV�IURP�D�ORFDO�FDVXDO�J\PQDVWLFV�DQG�
PRWLRQ�EDVHG�DFWLYLWLHV�JURXS��DV�ZHOO�DV�IURP�DIWHUQRRQ�ODQJXDJH�
OHDUQLQJ�DQG�WDEOHWRS�JDPLQJ�JURXSV�IRU�ROGHU�DGXOWV��ZKLFK�PHHW�
ZHHNO\�DW�WKH�)4=�1HXH�9DKU�LQ�%UHPHQ��*HUPDQ\��

3DUWLFLSDQWV�ZHUH�JUHHWHG�E\�WKH�H[SHULPHQW�FRQGXFWRU�IROORZLQJ�D�
IL[HG� VFULSW�� 7KH\� ZHUH� LQIRUPHG� DERXW� WKH� SURFHGXUH� RI� WKH�

��������������������������������������������������������������������
�� $OO�TXHVWLRQV�DQG�TXRWHV�ZHUH�WUDQVODWHG�IURP�*HUPDQ��

H[SHULPHQW�DQG�WKHLU�FRQVHQW�WR�SDUWLFLSDWLRQ�DQG�WR�GDWD�DQDO\VLV�
ZDV�REWDLQHG��7KH�SDUWLFLSDQWV� WKHQ�DQVZHUHG� D�SUH�H[SHULPHQWDO�
TXHVWLRQQDLUH�FRQWDLQLQJ�D�QXPEHU�RI�EDVLF�GHPRJUDSKLF�LWHPV��DV�
ZHOO� DV� TXHVWLRQV� DERXW� WKHLU� H\HVLJKW�� VSRUWV� KDELWV�� FRPSXWHU�
XVDJH��DQG�JDPLQJ�KDELWV��7KH\�DOVR� FRPSOHWHG� WKH�%25*�53(��
DV� ZHOO� DV� D� VHOI�DVVHVVPHQW� PDQLNLQ� �6$0�� WR� JDWKHU� EDVHOLQH�
LQIRUPDWLRQ�� )ROORZLQJ� D� VKRUW� WUDLQLQJ� SHULRG� ZLWK� WKH� RULJLQDO�
%UHPHQ�7RZQ�0XVLFLDQV�JDPH��ZKLFK�LQFOXGHG�DQ�LQWURGXFWLRQ�E\�
WKH� FRQGXFWRU� DQG� SURYLGHG� DURXQG� RQH� PLQXWH� RI� DFWXDO� JDPH�
SOD\��HDFK�SDUWLFLSDQW�SOD\HG�RQH�URXQG�RI�DOO�IRXU�YHUVLRQV�RI�WKH�
)LVK�+DUYHVWHU�JDPH��ODVWLQJ�H[DFWO\���ò�PLQXWHV��(DFK�URXQG�RI�
SOD\LQJ� WKH� JDPH� ZDV� IROORZHG� E\� D� SRVW�WULDO� TXHVWLRQQDLUH�
FRQVLVWLQJ� RI� D� %25*� 53(�� D� 6$0� DQG� WKH� WKUHH� JDPH�
H[SHULHQFH�VHOI�UHSRUW�TXHVWLRQV��6��±�6����$IWHU� WKH�ILQDO� URXQG��
WKH�SDUWLFLSDQWV�UHVSRQGHG�WR�DQ�DGGLWLRQDO�VXUYH\��ZKLFK�LQFOXGHG�
WKH� UDQNLQJ� TXHVWLRQV� �5�� ±� 5��� DQG� WKH� RSWLRQ� WR� SURYLGH�
IHHGEDFN�DERXW�WKHLU�H[SHULHQFH�RI�SDUWLFLSDWLQJ�LQ�WKH�VWXG\��

,Q� RUGHU� WR� FUHDWH� DQ� H[SHULPHQWDO� SURFHGXUH� ZKLFK� LV� ZHOO�
DFFRPSOLVKDEOH� IRU� ROGHU� DGXOWV� DQG� WR� UHGXFH� ELDV� LQWURGXFHG�
WKURXJK� VRFLDO�QRUPV�� ODFN�RI� FRPSXWHU� NQRZOHGJH� DQG� WR� DYRLG�
PLVXQGHUVWDQGLQJV�>��@�WKH�IROORZLQJ�DGMXVWPHQWV�ZHUH�PDGH�WKDW�
SUHVHQW� SXUSRVHIXO� GHYLDWLRQV� IURP� VWDQGDUG� H[SHULPHQWDO�
SURFHGXUHV��$OO�SUH�VWXG\��SRVW�WULDO�DQG�SRVW�VWXG\�TXHVWLRQQDLUHV�
ZHUH� SUHVHQWHG� DV� VWUXFWXUHG� LQWHUYLHZV� DQG� DQVZHUV� ZHUH�
SURYLGHG�E\�SRLQWLQJ�RQ�SULQWHG�VFDOHV�IRU�6$0�DQG�%25*�LWHPV��
RUGHULQJ� JDPH� VFUHHQVKRWV� �IRU� WKH� UDQNLQJV�� RU� E\� YHUEDOO\�
XWWHULQJ� D� FKRLFH� RQ� WKH� /LNHUW� VFDOH� UDQJH� �³RQH´� WR� ³ILYH´���
3DUWLFLSDQWV�ZHUH�RIIHUHG� WR� WDNH�D�EUHDN� �ZLWK�DQ�RSWLRQDO�GULQN�
RI�ZDWHU�� IROORZLQJ� HDFK� WULDO�DQG� WKH�SURFHGXUH�ZDV�VHWXS� WR�EH�
OLPLWHG�WR�D�PD[LPXP�GXUDWLRQ�RI����PLQXWHV�SHU�SDUWLFLSDQW��

� �

)LJXUH����3KRWRJUDSKV�RI�SDUWLFLSDQWV�FRPSOHWLQJ�WKH�VXUYH\�
HOHPHQWV��/HIW�LPDJH��D�SDUWLFLSDQW�UHVSRQGV�WR�DQ�LWHP�RI�WKH�
6$0��5LJKW�LPDJH��$�SDUWLFLSDQW�UDQNV�WKH�IRXU�YHUVLRQV�RI�
WKH�JDPH�E\�RUGHULQJ�FXH�FDUGV�ZLWK�VFUHHQVKRWV�RI�WKH�JDPH��

���� 5HVXOWV�
,Q� WKLV� VHFWLRQ�� ZH� VXPPDUL]H� RXU� ILQGLQJV� UHJDUGLQJ� SOD\HU�
H[SHULHQFH�� SOD\HU� SHUIRUPDQFH�� DQG� SK\VLFDO� H[HUWLRQ� ZKHQ�
SOD\LQJ� )LVK� +DUYHVWHU�� 5HVXOWV� IURP� ILIWHHQ� SDUWLFLSDQWV� ZHUH�
SURFHVVHG�DIWHU� WZR�UHFRUGV�KDG�EHHQ�UHPRYHG�IURP�WKH�DQDO\VLV��
RQH� GXH� WR� ORZ� DJH�� DQG� RQH� GXH� WR� FRPPXQLFDWLRQ� SUREOHPV�
ZKHQ�SURFHVVLQJ�WKH�TXHVWLRQQDLUHV��

������ 3OD\HU�([SHULHQFH�
$Q�DQDO\VLV�RI� WKH�6$0�UHVSRQVHV�DFURVV�FRQGLWLRQV�DQG�SULRU� WR�
SOD\� VKRZHG� DQ� LQFUHDVH� LQ� WKH� RYHUDOO� KLJK� PHDQ� VFRUHV� IRU�
YDOHQFH� �VLPSOH�'�� 0 ����� 6' ������ VW\OL]HG�'�� 0 �����
6' ������ �'� SUH�UHQGHU�� 0 ����� 6' ������ ZLWK� D� QRWDEOH�
GLIIHUHQFH� DIWHU� SOD\LQJ� WKH� DEVWUDFW� YHUVLRQ� �0 ������ 6' ������
ZKHQ� FRPSDUHG� WR� WKH� EHIRUH� JDPHSOD\� PHDVXUHPHQW� �0 ������
6' ������7KH�VFRUHV�IRU�WKH�RYHUDOO�ORZ�WR�PHGLXP�DURXVDO�ZHUH�
DOO� LQFUHDVHG� ZKHQ� FRPSDUHG� WR� WKH� SULRU�WR�SOD\� FRQGLWLRQ�
�0 �����6' �������ZLWK�WKH�DEVWUDFW�FRQGLWLRQ��0 �����6' ������
GLVSOD\LQJ� WKH� ODUJHVW� LQFUHDVH� IRU� DOO� IRXU� YHUVLRQV� RI� WKH� JDPH�



�

�

�VLPSOH�'��0 ������6' ������VW\OL]HG�'��0 ������6' �������'�
SUH�UHQGHU��0 ������6' ������7KH�VFRUHV�IRU�WKH�RYHUDOO�PHGLXP�
WR� HOHYDWHG� GRPLQDQFH� LQFUHDVHG� IRU� DOO� YHUVLRQV� RI� WKH� JDPH��
ZKHQ� FRPSDUHG� WR� WKH� SULRU�WR�SOD\� PHDVXUHPHQW� �0 ������
6' �������ZLWK�WKH�DEVWUDFW�FRQGLWLRQ�VKRZLQJ�WKH�VPDOOHVW�PHDQ�
�0 ����� 6' ������ RI� DOO� JDPH� YHUVLRQV� �VLPSOH�'�� 0 �����
6' ������ VW\OL]HG�'�� 0 ����� 6' ������ �'� SUH�UHQGHU��0 �����
6' ������� $� UHSHDWHG� PHDVXUHV� $129$� DW� VLJQLILFDQFH� OHYHO�
���� VKRZHG� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� DYHUDJH� VFRUHV�

IRU�WKH�YDOHQFH�RU�WKH�DURXVDO�PHDVXUH�DFURVV�FRQGLWLRQV��$�S������
VLJQLILFDQW� GLIIHUHQFH� LQ� DYHUDJH� VFRUHV� IRU� GRPLQDQFH� EHWZHHQ�
FRQGLWLRQV� ZDV� IRXQG� �)���� ��� ������� S�������� ZLWK� SRVW�KRF�
SDLUZLVH�FRPSDULVRQ�UHYHDOLQJ��WKDW�WKH�PHDQ�OHYHO�RI�GRPLQDQFH�
UHSRUWHG� ZKHQ� SOD\LQJ� WKH� �G� SUH�UHQGHU� YHUVLRQ� �0 ������
6' ������ ZDV� VLJQLILFDQWO\� KLJKHU� WKDQ� EHIRUH� SOD\LQJ� JDPHV�
�0 ������ 6' ������ S�������� DQG� ZKHQ� FRPSDUHG� WR� WKH�
UHVSRQVHV� ZKLFK� ZHUH� SURYLGHG� IROORZLQJ� WKH� DEVWUDFW� YHUVLRQ�
�0 ������6' �������S���������

�

)LJXUH����3DUWLFLSDQWV¶�PHDQ�UHVSRQVHV�WR�JDPH�H[SHULHQFH�
VWDWHPHQWV�6����6��IROORZLQJ�HDFK�FRQGLWLRQ��

&RQFHUQLQJ�WKH�WKUHH�SRVW�WULDO�JDPH�H[SHULHQFH�VWDWHPHQWV��6��±�
6���� WKH� SDUWLFLSDQWV� RI� WKH� VWXG\� UHVSRQGHG� ZLWK� WKH� ORZHVW�
DYHUDJH�VFRUH�IRU�HDFK�VWDWHPHQW�DIWHU�SOD\LQJ�WKH�DEVWUDFW�YHUVLRQ�
RI� WKH�JDPH��VHH�)LJXUH���DQG�7DEOH�����+RZHYHU��QR�VLJQLILFDQW�
GLIIHUHQFHV� ZHUH� IRXQG� EHWZHHQ� FRQGLWLRQV� LQ� DQ� $129$� IRU�
HDFK�VWDWHPHQW��

7DEOH����3DUWLFLSDQWV¶�PHDQ�UHVSRQVHV�DQG�UHVSRQVH�VWDQGDUG�
GHYLDWLRQV�IRU�JDPH�H[SHULHQFH�VWDWHPHQWV�6����6���

4�� ,�IRXQG�WKH�YLVXDO�HOHPHQWV�HDV\�WR�LGHQWLI\�DQG�IROORZ��

4�� ,�IHOW�GHHSO\�LPPHUVHG�LQ�WKH�JDPH��

4�� ,�WKRXJKW�LW�ZDV�IXQ��

� 0HDQ��6'��

� $EVWUDFW� 6LPSOH��'� 6W\OL]HG��'� �'�3UH�UHQGHU�

4�� ������������ ������������ ������������ ������������

4�� ������������ ������������ ������������ ������������

4�� ������������ ������������ ������������ ������������

2EVHUYDWLRQV� VKRZHG� WKDW� DOO� SDUWLFLSDQWV� ZHUH� DEOH� WR� SOD\� WKH�
JDPH�LQ�DOO�IRXU�YHUVLRQV�DOWKRXJK�ZH�REVHUYHG�GLIIHUHQFHV�LQ�WKH�
SDUWLFLSDQWV¶�LQGLYLGXDO�SK\VLFDO�DELOLWLHV��7KH�LQSXW�PHWKRG�EDVHG�
RQ� KDQG�KHOG� FRORUHG� PDUNHU� VWLFNV�ZDV� HDVLO\� XQGHUVWRRG��ZLWK�
VRPH� SDUWLFLSDQWV� H[SOLFLWO\� UHPDUNLQJ� RQ� WKH� HDVH�RI�XVH�� H�J��
³$K��WKLV�LV�D�ORW�HDVLHU�WKDQ�WKH�PRXVH�´�$OO�SDUWLFLSDQWV�UHSRUWHG�
KDYLQJ�IXQ�ZKLOH�SOD\LQJ�WKH�JDPHV��HYHQ�WKRXJK�VRPH�PHQWLRQHG�
UHVHUYDWLRQV� WRZDUGV� SOD\LQJ� PRWLRQ�EDVHG� GLJLWDO� JDPHV� GXULQJ�
UHFUXLWPHQW��6RPH�SDUWLFLSDQWV�KDG�SUREOHPV�ZLWK�WKH�PDSSLQJ�RI�
WKH�UHSUHVHQWDWLRQ�RI�WKH�PDUNHUV�LQ�WKH�JDPH�WR�WKHLU�OHIW�DQG�ULJKW�

KDQG� LQ� WKH� EHJLQQLQJ� RI� WKH� JDPH�� +RZHYHU�� DOO� SDUWLFLSDQWV�
PDQDJHG� WR� RYHUFRPH� WKHVH� SUREOHPV� TXLFNO\� DQG� WKH� JDPH�
PHFKDQLFV�ZHUH�VHWXS�WR�EH�IRUJLYLQJ��SURYLGLQJ�SRVLWLYH�IHHGEDFN�
LQ�DQ\�FDVH��

������ 3OD\HU�3HUIRUPDQFH�
5HSHDWHG� PHDVXUHV� $129$V� SHUIRUPHG� IRU� WKH� JDPH� ORJ�
PHDVXUHV�RI�DYHUDJH�QXPEHU�RI� VWRSSHG�FROOHFWLEOH�JDPH�REMHFWV�
>&*2V� RXW� RI� ��@� �DEVWUDFW�� 0 ������� 6' ������ VLPSOH� �'��
0 ������� 6' ������ VW\OL]HG� �'�� 0 ������� 6' ������ �'� SUH�
UHQGHU��0 �������6' �������DYHUDJH� WLPH�QHHGHG� WR� VWRS�&*2V�
>LQ� VHFRQGV@� �DEVWUDFW�� 0 ������ 6' ������ VLPSOH� �'�� 0 ������
6' ������VW\OL]HG��'��0 ������6' �������'�SUH�UHQGHU��0 ������
6' ������� DYHUDJH� QXPEHU� RI� FROOHFWHG� &*2V� �DEVWUDFW��
0 �������6' ������VLPSOH��'��0 �������6' ������VW\OL]HG��'��
0 ������� 6' ������ �'� SUH�UHQGHU�� 0 ������� 6' ������ DQG�
DYHUDJH� WLPH� QHHGHG� WR� FROOHFW� &*2V� �DEVWUDFW�� 0 ������
6' ������ VLPSOH� �'�� 0 ������ 6' ������ VW\OL]HG� �'�� 0 ������
6' ������ �'� SUH�UHQGHU�� 0 ������ 6' ������ VKRZHG� QR�
VLJQLILFDQW�GLIIHUHQFHV��

������ 3K\VLFDO�([HUWLRQ�
7KH�DYHUDJH�OHYHOV�RI�H[HUWLRQ�UHSRUWHG�E\�WKH�SDUWLFLSDQWV�RQ�WKH�
53(�VFDOH�������SW��VFDOH��URXJKO\�HTXLYDOHQW�WR��������KHDUWEHDWV�
SHU�PLQXWH�� IHOO�ZLWKLQ� WKH� LQWHQGHG� YHU\� OLJKW� ���� WR� IDLUO\� OLJKW�
�����VSHFWUXP��7KH�PHDQ�VFRUH�VKRZHG�VOLJKW�LQFUHDVHV�IRU�HYHU\�
YHUVLRQ�RI� WKH� JDPH�ZKHQ� FRPSDUHG� WR�SUH�VWXG\� OHYHOV� DQG� WKH�
SDUWLFLSDQWV�H[SUHVVHG�WKH�KLJKHVW�SHUFHLYHG�H[HUWLRQ�DIWHU�SOD\LQJ�
WKH�DEVWUDFW�YHUVLRQ�RI�WKH�JDPH��FI��)LJXUH������

�

)LJXUH����0HDQ�UHVSRQVH�WR�%RUJ
V�53(�VFDOH�EHIRUH�JDPHSOD\�
DQG�DIWHU�SOD\LQJ�HDFK�YHUVLRQ�RI�WKH�JDPH��

$� UHSHDWHG� PHDVXUHV� $129$� VKRZHG� D� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH� DW� WKH�S������ OHYHO� �)���� ��� ������� S��������$�SRVW�
KRF� SDLUZLVH� FRPSDULVRQ� XVLQJ� WKH� %RQIHUURQL� FRUUHFWLRQ�
LQGLFDWHG� WKDW� WKH� SDUWLFLSDQWV¶� SHUFHSWLRQ� RQ� WKHLU� OHYHO� RI�
H[HUWLRQ� DIWHU� SOD\LQJ� WKH� DEVWUDFW� YHUVLRQ� �0 ������� 6' ������
ZDV� VLJQLILFDQWO\� GLIIHUHQW� IURP� EHIRUH� SOD\LQJ� WKH� JDPHV�
�0 ������6' ������� S ������� DQG� IURP� WKH� VW\OL]HG��'�YHUVLRQ�
�0 ������ 6' ������� S �������� ,Q� FRQWUDVW� WR� WKHVH� ILQGLQJV�
UHJDUGLQJ�SHUFHLYHG�H[HUWLRQ��YLGHR�FRGLQJ�DQQRWDWLQJ�WKH�QXPEHU�
RI� IRRWVWHSV�ZDV� DQDO\]HG�ZLWK� D� )ULHGPDQ� WHVW�� DQG� VKRZHG� QR�
VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� IRXU� JDPH� YHUVLRQV�DW�  ����
�1 ���� ���� ������S �������VXJJHVWLQJ�WKDW�WKH�REMHFWLYH�OHYHO�RI�
H[HUWLRQ�ZDV� VLPLODU� DFURVV� FRQGLWLRQV��7KH� FRPSDULVRQ�EHWZHHQ�
OHIW�KDQG� DQG� ULJKW�KDQG� WUDYHO� GLVWDQFH� SHU� FRQGLWLRQ� EDVHG� RQ�
HYHQW�ORJ�GDWD��ZKLOH�H[KLELWLQJ�WKH�ODUJHVW�YDOXHV�IRU�WKH�DEVWUDFW�
YHUVLRQ��DOVR�VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFHV��

������ 5DQNLQJV�
7KH�FRPSDUDWLYH�UDQNLQJV�ZHUH�DQDO\]HG�E\�DVVLJQLQJ�VFRUHV�IURP�
�� WR��� LQ�GHFUHDVLQJ�RUGHU� IURP� WKH�KLJKHVW� UDQNHG�WR� WKH� ORZHVW�
UDQNHG�JDPH�YHUVLRQ�IRU�HDFK�LQGLYLGXDO�UDQNLQJ��$�)ULHGPDQ�WHVW�
ZDV� DSSOLHG� WR� HDFK� RI� WKH� IRXU� UDQNLQJV� �VLJ�� OHYHO�  ����� DQG�



�
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SRVW�KRF� %RQIHUURQL� FRUUHFWHG� :LOFR[RQ� 6LJQHG�5DQN� WHVWV�
�S��������� ZHUH� HPSOR\HG� WR� LGHQWLI\� WKH� GLIIHUHQFHV� EHWZHHQ�
FRQGLWLRQV� LQ� WKH� FDVH� RI� VLJQLILFDQW� GLIIHUHQFHV� ZLWKLQ� WKH�
UDQNLQJV��&RQFHUQLQJ�WKH�UDQNLQJ�5���´:KLFK�YHUVLRQ�GR�\RX�OLNH�

EHVW"´�� WKH� �'� SUH�UHQGHU� �0 ����� 6' ������ DQG� VW\OL]HG� �'�
�0 �����6' ������YHUVLRQV�KDG�WKH�VDPH�DYHUDJH�VFRUH�IROORZHG�
E\� VLPSOH� �'� �0 ������ 6' ������ DQG� ODVWO\� DEVWUDFW� �0 ������
6' �������

�

)LJXUH����7KH�UHVSRQVHV�RI�WKH�SDUWLFLSDQWV�WR�UDQNLQJ�LWHP�5��
�³:KLFK�YHUVLRQ�GR�\RX�OLNH�EHVW"´���7KH�DEVWUDFW�YHUVLRQ�LV�

OHDVW�SUHIHUUHG��

7KHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� DYHUDJHV� � ���� ����
S ������� DQG� WKH� SRVW�KRF� WHVW� VKRZHG� VLJQLILFDQW� GLIIHUHQFHV�
EHWZHHQ� WKH� DEVWUDFW� YHUVLRQ� DQG� DOO� RWKHU� YHUVLRQV� RI� WKH� JDPH�
>DEVWUDFW�YV��VLPSOH��'��= ��������S ��������DEVWUDFW�YV��VW\OL]HG�
�'��= ��������S �������DQG�DEVWUDFW�YV���'�SUH�UHQGHU��= ��������
S ������@�� )RU� WKH� UDQNLQJ� 5�� �³3OHDVH� DUUDQJH� WKH� LPDJHV�
DFFRUGLQJ�WR�KRZ��YLVXDOO\�SOHDVLQJ��\RX�IRXQG�WKH�SLFWXUHG�JDPH�

YHUVLRQ�´��� WKH� �'� SUH�UHQGHU� YHUVLRQ� UHFHLYHG� WKH� KLJKHVW�
UDQNLQJV��0 ������6' �������IROORZHG�E\�WKH�VW\OL]HG��'�YHUVLRQ�
�0 ������ 6' ������� WKH� VLPSOH� �'� YHUVLRQ� �0 ������ 6' ������
DQG�ODVWO\�WKH�DEVWUDFW�YHUVLRQ��0 �����6' �������7KHVH�DYHUDJHV�
VKRZHG� D� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� � ���� ��������
S ������� ZLWK� D� SDLUZLVH� FRPSDULVRQ� LQGLFDWLQJ� D� VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� WKH� DEVWUDFW� YHUVLRQ� DQG� WKH� VW\OL]HG� �'�
YHUVLRQ�RI� WKH� JDPH� �= �������� S ������� 7KH� WKLUG� UDQNLQJ� �5���
³3OHDVH� DUUDQJH� WKH� LPDJHV� DFFRUGLQJ� WR� KRZ� HDV\� LW� ZDV� WR�

�LGHQWLI\�PRYLQJ�HOHPHQWV�� LQ� WKH�SLFWXUHG�JDPH�YHUVLRQ�´��DJDLQ�
IDYRUHG�WKH��G�SUH�UHQGHU�YHUVLRQ�RI�WKH�JDPH��0 ������6' ������
RYHU�WKH�VW\OL]HG��'�YHUVLRQ��0 ������6' �������IROORZHG�E\�WKH�
VLPSOH� �'� YHUVLRQ� �0 ����� 6' ������ DQG� WKH� DEVWUDFW� YHUVLRQ�
�0 �����6' �������)ROORZLQJ�DQ�+��UHMHFWLRQ�LQ�WKH�)ULHGPDQ�WHVW�
� ���� ������S ��������VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�
WKH�DEVWUDFW�DQG�WKH�VLPSOH��'��= ��������S ��������DV�ZHOO�DV�WKH�
DEVWUDFW�DQG�WKH��'�3UH�UHQGHU��= ��������S �������YHUVLRQ��7KH�
ODVW�UDQNLQJ��5���³3OHDVH�DUUDQJH�WKH�LPDJHV�DFFRUGLQJ�WR��ZKLFK�
YHUVLRQ�\RX�ZRXOG�OLNH�WR�SOD\�DJDLQ��´��ZDV�DOVR�ZRQ�E\�WKH��'�
SUH�UHQGHU� YHUVLRQ� �0 ������ 6' ������� IROORZHG� E\� VW\OL]HG��'�
�0 ����� 6' ������� VLPSOH� �'� �0 ����� 6' ������� OHDYLQJ� WKH�
DEVWUDFW� YHUVLRQ� RQ� WKH� ODVW� SODFH� �0 ����� 6' ������� $IWHU� D�
SRVLWLYH� VLJQLILFDQFH� LQGLFDWLRQ� IRU� WKLV� UDQNLQJ� � ���� �������
S ��������VLJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�DEVWUDFW�
YHUVLRQ�DQG�WKH�VW\OL]HG��'�YHUVLRQ��= �������S ��������DV�ZHOO�DV�
WKH�DEVWUDFW�DQG�WKH��'�SUH�UHQGHU�YHUVLRQ��= �������S ��������

���� )LQGLQJV�
2Q�D�JHQHUDO�OHYHO��WKH�UHVXOWV�DUH�LQ�OLQH�ZLWK�SUHYLRXV�HYDOXDWLRQV�
RI�WKH�:XSS'L��VXLWH�RI�JDPHV�IRU�SK\VLFDO�WKHUDS\��2XU�ILQGLQJV�
LQGLFDWH� WKDW� )LVK� +DUYHVWHU� ZDV� DFFHVVLEOH� WR� ROGHU� DGXOWV��
SURGXFHG�D�SRVLWLYH�SOD\HU�H[SHULHQFH�DQG�OLJKW�OHYHOV�RI�H[HUWLRQ���

5HJDUGLQJ�SOD\HU� H[SHULHQFH�� WKH� ILQGLQJV� VKRZ� WKDW� SDUWLFLSDQWV�
HQMR\HG� SOD\LQJ� WKH� JDPH� DFURVV� DOO� FRQGLWLRQV� UHJDUGOHVV� RI�
YLVXDO� FRPSOH[LW\�� VXJJHVWLQJ� WKDW� WKH� OHYHO� RI� JUDSKLFDO� GHWDLO�
GRHV�QRW�KDYH�D�ODUJH�LPSDFW�RQ�WKH�DIIHFWLYH�VWDWH�DQG�HQMR\PHQW�
RI� SOD\HUV� ZKLOH� HQJDJLQJ� ZLWK� WKH� JDPH�� 3DUWLFLSDQWV� UHSRUWHG�
KLJK� OHYHOV� RI� YDOHQFH� DQG� DURXVDO� DORQJ�ZLWK� ULVLQJ� GRPLQDQFH�
DQG�KLJK�LPPHUVLRQ�DQG�IXQ�DIWHU�SOD\LQJ�WKH�JDPH�LQ�HDFK�RI�WKH�
FRQGLWLRQV�� +RZHYHU�� H[SOLFLW� VWDWHPHQWV� UHJDUGLQJ� JDPH�
SUHIHUHQFH�FRQWUDGLFW�WKLV�UHVXOW��SDUWLFLSDQWV�VHOHFWHG�KLJK�ILGHOLW\�
YHUVLRQV�RI�)LVK�+DUYHVWHU�RYHU� WKH�DEVWUDFW�YHUVLRQ�RI� WKH�JDPH��
)LQGLQJV�UHJDUGLQJ�SK\VLFDO�H[HUWLRQ�KDYH�WZR�LPSOLFDWLRQV��2Q�D�
JHQHUDO� OHYHO�� SDUWLFLSDQWV� UHSRUWHG� OLJKW� SHUFHLYHG� H[HUWLRQ��
VXJJHVWLQJ�WKDW�WKH�JDPH�ZDV�VOLJKWO\�FKDOOHQJLQJ��EXW�WKDW�LW�ZDV�
QRW�H[KDXVWLQJ��DQG� WKDW�SOD\LQJ� WKH�JDPH�GLG�QRW� WDNH� WRR� ORQJ��
2EMHFWLYH�PHDVXUHV� VXSSRUW� WKLV� UHVXOW� DQG�RXWOLQH� WKDW� OHYHOV� RI�
H[HUWLRQ� ZHUH� FRQVWDQW� DFURVV� FRQGLWLRQV�� +HQFH�� SHUFHLYHG� DQG�
REMHFWLYH�H[HUWLRQ�UHVXOWV�GR�QRW�SURYLGH�D�GLVWLQFW�SLFWXUH��:KLOH�
WKH� 53(� UHVSRQVHV� DQG� WKH� DURXVDO� UHVSRQVHV� LQFUHDVHG� PRVW�
IROORZLQJ� WKH� DEVWUDFW� FRQGLWLRQ�� WKH� UHVSHFWLYH� DPRXQWV� RI�
LQFUHDVH� DUH� UHODWLYHO\� VPDOO� DQG� WKH� UHVXOWV� RI� WKH� SHUIRUPDQFH�
EDVHG�RQ� JDPH� ORJ� DQDO\VLV�GR�QRW� LQGLFDWH� DQ\� VWURQJ�REMHFWLYH�
GLIIHUHQFHV� LQ� H[HUWLRQ�� VXJJHVWLQJ� WKDW� YLVXDO� FRPSOH[LW\�KDV� DQ�
LPSDFW�RQ�KRZ�SK\VLFDO�DFWLYLW\�LV�SHUFHLYHG��

:KHQ� FRPSDULQJ� EHWZHHQ� FRQGLWLRQV�� PRVW� RI� WKH� VLJQLILFDQW�
UHVXOWV� FDQ� EH� LQWHUSUHWHG� WR� LQGLFDWH� D� UHMHFWLRQ� RI� WKH� DEVWUDFW�
YHUVLRQ�RI�WKH�JDPH��ZKLOH�IHZ�GLIIHUHQFHV�ZHUH�GHWHFWHG�EHWZHHQ�
WKH� RWKHU� WKUHH� VW\OHV�� 7KLV� LV� VXSSRUWHG� E\� VPDOO� LQFUHDVHV� LQ�
YDOHQFH� DQG�GRPLQDQFH�� DV� FRPSDUHG� WR�EHIRUH� JDPHSOD\� DQG� WR�
WKH� DEVWUDFW� YHUVLRQ�� E\� FRQVLVWHQWO\� KLJKHU� PHDQV� LQ� WKH�
SDUWLFLSDQWV¶�UHVSRQVHV�WR�WKH�JDPH�H[SHULHQFH�LWHPV�6��±�6��DQG�
PRVW�H[SOLFLWO\�E\�WKH�ODUJH�QXPEHU�RI�VWDWLVWLFDOO\�VLJQLILFDQW�+��
UHMHFWLRQV�LQ�WKH�DQDO\VLV�RI�WKH�UDQNLQJ�TXHVWLRQQDLUH�UHVXOWV��ZLWK�
SRVW�KRF�FRPSDULVRQV�FRQVLVWHQWO\�SRLQWLQJ�DW�GLIIHUHQFHV�EHWZHHQ�
WKH� DEVWUDFW� YHUVLRQ� DQG� WKH� RWKHU� JDPH� YHUVLRQV�� 7KH� JDPH�
YHUVLRQV� DUH� FRQVLVWHQWO\� UDQNHG� LQ� WKH� VDPH� RUGHU� �GHFUHDVLQJ��
IURP� �'� SUH�UHQGHU� ��VW� SODFH�� RYHU� VW\OL]HG� �'� ��QG� SODFH�� DQG�
VLPSOH� �'� ��UG� SODFH�� WR� DEVWUDFW� ��WK� SODFH��� +RZHYHU�� WKH�
GLIIHUHQFHV�EHWZHHQ�WKH�ILUVW��VHFRQG�DQG�WKLUG�SODFH�DUH�PLQXWH��

��� ',6&866,21�
7KH� ZRUN� SUHVHQWHG� LQ� WKLV� SDSHU� H[SORUHV� WKH� LPSDFW� RI� YLVXDO�
FRPSOH[LW\� RQ� SOD\HU� H[SHULHQFH�� SHUIRUPDQFH�� DQG� H[HUWLRQ� LQ�
PRWLRQ�EDVHG� JDPHV� IRU� ROGHU� DGXOWV�� 7KH� UHVXOWV� VKRZ� DQ�
LQWHUHVWLQJ� UHODWLRQVKLS� EHWZHHQ� WKHVH� WKUHH� IDFWRUV�� $OWKRXJK�
ROGHU� DGXOWV� SUHIHUUHG� KLJK�ILGHOLW\� JUDSKLFV� ZKHQ� DVNHG� WR�
H[SOLFLWO\� UDQN� GLIIHUHQW� YHUVLRQV� RI� )LVK� +DUYHVWHU�� YLVXDO�
FRPSOH[LW\� GRHV� QRW� KDYH� DQ� LPSDFW� RQ� SOD\HU� H[SHULHQFH�
SDUWLFLSDQWV�UHSRUWHG�LPPHGLDWHO\�DIWHU�HQJDJLQJ�ZLWK�HDFK�RI�WKH�
JDPH�YHUVLRQV��+RZHYHU��UHVXOWV�VKRZ�WKDW�YLVXDO�FRPSOH[LW\�GRHV�
LQIOXHQFH� WKH� ZD\� H[HUWLRQ� LV� SHUFHLYHG�� ZLWK� SDUWLFLSDQWV�
UHSRUWLQJ� KLJKHU� OHYHOV� RI� H[HUWLRQ� ZKHQ� SOD\LQJ� D� ORZ�ILGHOLW\�
YHUVLRQ� RI� )LVK�+DUYHVWHU�� ,Q� WKH� IROORZLQJ� VHFWLRQV��ZH� GLVFXVV�
WKH� LPSOLFDWLRQV� RI� WKHVH� ILQGLQJV� IRU�PRWLRQ�EDVHG� JDPH�GHVLJQ�
IRU�ROGHU�DGXOWV��DQG�ZH�VXJJHVW�KRZ�RXU�ILQGLQJV�FDQ�EH�DSSOLHG�
WR�WKH�GHVLJQ�RI�JDPHV�IRU�WKHUDS\�DQG�UHKDELOLWDWLRQ��

���� 3OD\HU�([SHULHQFH�DQG�*DPH�3UHIHUHQFH�
2XU�VWXG\�VKRZV�WKDW� WKH�GLIIHUHQW� OHYHOV�RI�YLVXDO�FRPSOH[LW\�RI�
)LVK� +DUYHVWHU� GR� QRW� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� SOD\HU�
H[SHULHQFH�� 6LQFH� WKH� RYHUDOO� OHYHO� RI� SOD\HU� H[SHULHQFH� ZDV�
SRVLWLYH�� WKLV� VXJJHVWV� WKDW� ROGHU� DGXOWV� PD\� QRW� DSSUHFLDWH�
JUDSKLFDO� GHWDLO� DV� PXFK� DV� \RXQJHU� DXGLHQFHV� ZLWK� H[WHQVLYH�
JDPLQJ�H[SHULHQFH�PLJKW��:KLOH� LW�PD\�EH� WHPSWLQJ� WR�FRQFOXGH�
WKDW�JDPH�GHVLJQ�SURMHFWV�WDUJHWLQJ�ROGHU�DGXOWV�QHHG�QRW�GHGLFDWH�



�
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H[WHQVLYH� UHVRXUFHV� WR� WKH�JUDSKLFDO�GHVLJQ�� D� FORVHU� ORRN� DW� RXU�
UHVXOWV�UHYHDOV�WKDW�WKLV�PD\�EH�DQ�HUURU�WKDW�PLJKW�OHDG�WR�UHGXFHG�
DFFHSWDQFH�RI�YLGHR�JDPHV�DPRQJ�ROGHU�DGXOWV�LQ�WKH�ORQJ�UXQ��

:KHQ� DVVHVVLQJ� WKH� LPSRUWDQFH� RI� JUDSKLFDO� ILGHOLW\� LQ� PRWLRQ�
EDVHG� JDPH� GHVLJQ� IRU� ROGHU� DGXOWV�� LW� LV� LPSRUWDQW� WR� WDNH� LQWR�
DFFRXQW� WKDW� H[SOLFLW� UDWLQJV� FRQWUDGLFW� WKLV� UHVXOW�� SDUWLFLSDQWV�
FRQVLVWHQWO\� UDQNHG� WKH�QRQ�DEVWUDFW� YHUVLRQV�RI� WKH�JDPH�KLJKHU�
WKDQ�WKH�DEVWUDFW�YHUVLRQ�ZKHQ�DVNHG�WR�H[SOLFLWO\�UDWH�WKH�JDPHV��
7KLV�PD\�EH�DQ�LQWHUHVWLQJ�IDFWRU�ZKHQ�FRQVLGHULQJ�WKH�FRQWH[W�LQ�
ZKLFK�ROGHU�DGXOWV�SOD\�JDPHV��SDUWLFXODUO\�ZKHQ�GHVLJQLQJ�JDPHV�
IRU� HQWHUWDLQPHQW�� :LWK� D� ZLGH� UDQJH� RI� PRWLRQ�EDVHG� JDPHV�
EHLQJ�DYDLODEOH��SURVSHFWLYH�SOD\HUV�FDQ�FKRRVH�IURP�D�QXPEHU�RI�
JDPHV��.HHSLQJ�LQ�PLQG�ROGHU�DGXOWV¶�SUHIHUHQFHV��FUHDWLQJ�KLJK�
TXDOLW\� JDPH� JUDSKLFV� PD\� JLYH� JDPH� GHYHORSHUV� D� FRPSHWLWLYH�
DGYDQWDJH�LI�ZH�LQWHUSUHW�RXU�ILQGLQJV�LQ�D�ZD\�WKDW�VXJJHVWV�WKDW�
ROGHU� DGXOWV� ZRXOG� EH� PRUH� OLNHO\� WR� FKRRVH� D� JDPH� IHDWXULQJ�
KLJK�ILGHOLW\� JUDSKLFV��/LNHZLVH�� WKH� LPSDFW� RI� JUDSKLFDO� ILGHOLW\�
QHHGV� WR� EH� FRQVLGHUHG� ZKHQ� GHVLJQLQJ� JDPHV� IRU� WKHUDS\� DQG�
UHKDELOLWDWLRQ��$OWKRXJK� WKH� YLVXDO� FRPSOH[LW\� RI� WKH� JDPH� PD\�
QRW� KDYH� D� GLUHFW� LPSDFW� RQ� WKHUDS\� RXWFRPHV� LQ� WKH� VHQVH� WKDW�
SOD\HUV� ZLOO� VWLOO� HQMR\� VKRUW�WHUP� HQJDJHPHQW�� SOD\HUV� PD\� QRW�
KDYH�D�FKRLFH�LQ� WKH�JDPHV�WKH\�HQJDJH�ZLWK�DV�WKH\�DUH�GHILQHG�
E\� WKH� WKHUDSHXWLF�FRQWH[W��DQG�SOD\HU�PRWLYDWLRQ�PD\�EH� ODUJHO\�
H[WULQVLF�� DSSHDOLQJ� JUDSKLFV� PD\� VWLOO� EH� RI� VRPH� LPSRUWDQFH��
LQWHJUDWLQJ� JUDSKLFV� ZLWK� RWKHU� JDPH� FRQWHQW� DOORZV� SOD\HUV� WR�
HDVLO\� UHODWH� WR� LQ�JDPH� HYHQWV�� ZKLFK� PD\� IRVWHU� ORQJ�WHUP�
PRWLYDWLRQ�� DQG� KHOS� LQFUHDVH� WKH� DFFHSWDQFH� RI� PRWLRQ�EDVHG�
JDPHV�DPRQJVW�ROGHU�DGXOWV��

+RZHYHU�� DSDUW� IURP� WKHVH� EDVLF� FRQVLGHUDWLRQV� UHJDUGLQJ� WKH�
LPSDFW� RI� DEVWUDFW� UHSUHVHQWDWLRQV� DQG�KLJK� YLVXDO� FRPSOH[LW\� LQ�
PRWLRQ�EDVHG�JDPHV�IRU�ROGHU� DGXOWV��RXU� UHVXOWV� VKRZ�QR� VWURQJ�
SUHIHUHQFH� RI� SDUWLFLSDQWV� IRU� DQ\� RI� WKH� VSHFLILF� QRQ�DEVWUDFW�
YHUVLRQV�RI�)LVK�+DUYHVWHU��7KLV�VXJJHVWV� WKDW��ZKLOH� VRPH�OHYHO�
RI�YLVXDO�FRPSOH[LW\�LV�QHFHVVDU\�WR�FRQYH\�WKH�PLFUR�QDUUDWLYH�RI�
FDVXDO� JDPHV�� LW� PD\� EH� VXIILFLHQW� WR� SURYLGH� FDVXDO� YLVXDO�
FRPSOH[LW\�LQ�PRWLRQ�EDVHG�JDPHV�IRU�ROGHU�DGXOWV��ZKLFK�ZRXOG�
DOORZ�GHYHORSHUV�WR�IRFXV�UHPDLQLQJ�UHVRXUFHV�RQ�RWKHU�DVSHFWV�RI�
JDPH� GHVLJQ�� VXFK� DV� WKH� FUHDWLRQ� RI� DFFHVVLEOH� LQWHUDFWLRQ�
SDUDGLJPV��,Q�WKLV�FRQWH[W��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�LQIOXHQFH�
RI�YLVXDO�FRPSOH[LW\�RQ�REMHFWLYH�DQG�SHUFHLYHG�SK\VLFDO�H[HUWLRQ��
ZKLFK�ZH�GLVFXVV�LQ�WKH�IROORZLQJ�VHFWLRQ��

���� 3HUFHLYHG�([HUWLRQ�DQG�WKH�5LVN�RI�,QMXU\�
2XU� UHVXOWV� GHPRQVWUDWH� DQ� LQFUHDVHG�SHUFHLYHG� OHYHO� RI� H[HUWLRQ�
LQ�WKH�DEVWUDFW�YHUVLRQ�ZLWK�GUDVWLFDOO\�UHGXFHG�YLVXDO�FRPSOH[LW\��
ZKLOH� REMHFWLYH� PHDVXUHV� RI� H[HUWLRQ� VKRZ� WKDW� DFWXDO� SK\VLFDO�
HIIRUW� GRHV� QRW� DSSHDU� WR� EH� VLJQLILFDQWO\� GLIIHUHQW� DFURVV� DOO�
FRQGLWLRQV�� 7KLV� FRQILUPV� SUHYLRXV� ILQGLQJV� RI� SK\VLFDO� H[HUWLRQ�
LQ� JDPHV� IRU� DOO� DXGLHQFHV� VXJJHVWLQJ� WKDW� HQJDJLQJ� H[SHULHQFHV�
KDYH� D� PRGHUDWLQJ� LPSDFW� RQ� SHUFHLYHG� SK\VLFDO� HIIRUW� >�@� IRU�
ROGHU�DGXOW�DXGLHQFHV��:KLOH�WKLV�DVSHFW�PD\�EH�GHVLUDEOH�LI�JDPHV�
WU\�WR�HQFRXUDJH�H[HUWLRQ�DPRQJ�\RXQJHU��DEOH�ERGLHG�DXGLHQFHV��
LW� QHHGV� WR� EH� EDODQFHG� FDUHIXOO\� ZKHQ� GHVLJQLQJ� PRWLRQ�EDVHG�
JDPHV�IRU�ROGHU�DGXOWV��

3ULRU�ZRUN�KDV� DGGUHVVHG� WKH� LVVXH� RI� RYHUH[HUWLRQ� DPRQJ�ROGHU�
DGXOWV� HQJDJLQJ� ZLWK� PRWLRQ�EDVHG� JDPHV�� $QHFGRWDO� HYLGHQFH�
VKRZV� WKDW� ROGHU� DGXOWV� DUH� OLNHO\� WR� HQJDJH� ZLWK� JDPHV� GHVSLWH�
SK\VLFDO�SDLQ��DQG�UHFRPPHQGDWLRQV�UHJDUGLQJ�IXOO�ERG\�PRWLRQ�
EDVHG� JDPH� LQWHUDFWLRQ� IRU� ROGHU� DGXOWV� KLJKOLJKW� WKDW� JDPH�
GHVLJQHUV� QHHG� WR� SDFH� WKHLU� JDPHV� LQ� D� ZD\� WKDW� HQFRXUDJHV�
KHDOWK\� OHYHOV� RI� SK\VLFDO�HIIRUW� DPRQJ�SOD\HUV� >��@��2XU� UHVXOWV�
VXJJHVW� WKDW� WKH� GHVLJQ� RI� JDPH� JUDSKLFV� PD\� EH� OHYHUDJHG� WR�
VXSSRUW� WKLV� JRDO� E\� LQFUHDVLQJ� RU� GHFUHDVLQJ� WKH� YLVXDO�

FRPSOH[LW\�� DGMXVWLQJ� WKH� YLVXDO� FRPSOH[LW\�PD\� EH� D�PHDQV� RI�
PRGHUDWLQJ�WKH�ULVN�RI�LQMXU\�WKURXJK�LQFUHDVLQJ�SOD\HU�DZDUHQHVV�
RI� SK\VLFDO� H[HUWLRQ�� 7KLV� FDQ� EH� D� GHVLJQ� RSSRUWXQLW\� ZKHQ�
DGGUHVVLQJ� SRWHQWLDOO\� YXOQHUDEOH� DXGLHQFHV� RU� FUHDWLQJ� PRWLRQ�
EDVHG� JDPHV� IRU� WKHUDS\� DQG� UHKDELOLWDWLRQ�� ,Q� WKLV� FRQWH[W�� WKH�
HIIHFW� FRXOG� DOVR� EH� DSSOLHG� WR� VXSSRUW� WKHUDS\� JRDOV�� ,I� LW� LV�
QHFHVVDU\�IRU�SOD\HUV� WR�SXVK�WKURXJK�XQFRPIRUWDEOH�H[HUFLVHV� WR�
UHDFK�WKHUDS\�JRDOV��ULFK�JUDSKLFDO�H[SHULHQFHV�PD\�EH�DSSOLHG�WR�
GHOLEHUDWHO\� GHFUHDVH� WKH� OHYHO� RI� SHUFHLYHG� H[HUWLRQ�� ZKHUHDV�
DEVWUDFW� UHSUHVHQWDWLRQV� FDQ� EH� DSSOLHG� WR� HQFRXUDJH� SDWLHQWV� WR�
IRFXV�RQ�WKHLU�SURSULRFHSWLRQ��

��� /,0,7$7,216�
7KHUH�DUH�ILYH�PDMRU� OLPLWDWLRQV� UHODWHG� WR� WKH�ZRUN�SUHVHQWHG� LQ�
WKLV� SDSHU�� )LUVW�� WKH� RQJRLQJ� SUHVHQFH� DQG� LQYROYHPHQW� RI� WKH�
H[SHULPHQWHU�GXULQJ�WKH�HYDOXDWLRQ�SKDVH�LV�OLNHO\�WR�LQWURGXFH�DQ�
H[SHULPHQWHU�ELDV��DQG�ZH�H[SHFW�WKH�HIIHFW�WR�EH�DPSOLILHG�E\�WKH�
LQFUHDVHG� LQYROYHPHQW�RI�WKH� H[SHULPHQWHU��ZKLFK�ZDV�QHFHVVDU\�
WR� DFFRPPRGDWH� RXU� WDUJHW� DXGLHQFH�� $OWKRXJK� ZH� SURGXFHG� D�
VWULFW� VFULSW� LQ�RUGHU� WR�DYRLG�GLIIHUHQFHV�EHWZHHQ�FRQGLWLRQV��WKH�
RYHUDOO� KLJK� OHYHOV� RI� SRVLWLYH� JDPH� H[SHULHQFH� PXVW� EH�
LQWHUSUHWHG� LQ� WKH� FRQWH[W� RI� VWXG\� SDUWLFLSDQWV� HQJDJLQJ� ZLWK�
WKHVH�JDPHV�LQ�D�VXSSRUWLYH�DWPRVSKHUH��6HFRQG��DV�QRWHG�DERYH��
WKH� JDPH�ZDV� LQWHQGHG� WR� EH� DFFHVVLEOH� E\� DOO� SOD\HUV� IURP� WKH�
WDUJHW� JURXS� DQG� WKXV�� ZH� H[SHFWHG� ORZ� FKDQJHV� LQ� DURXVDO� DQG�
H[HUWLRQ��*XLGHOLQHV�IRU�DGHTXDWH�VHOI�SDFHG�H[HUFLVH�VXJJHVW�53(�
OHYHOV� RI� ��� WR� ��� HYHQ� IRU� VWURNH� VXUYLYRUV� >��@�� 7KHUHIRUH��
VOLJKWO\�KLJKHU� OHYHOV� RI� SK\VLFDO� FKDOOHQJH�PLJKW� EH� WDUJHWHG� LQ�
IXWXUH� VWXGLHV�� 7KLUG�� WKH� JDPHSOD\� GXUDWLRQ� SHU� FRQGLWLRQ� ZDV�
OLPLWHG� GXH� WR� WKH� ZLWKLQ�VXEMHFWV� GHVLJQ�� DQG� SHUIRUPDQFH� LV�
OLNHO\�WR�FKDQJH�DIWHU�SURORQJHG�SHULRGV�RI�SOD\��)XUWKHUPRUH��WKH�
ODUJH� KHWHURJHQHLW\� LQ� WKH� WDUJHW� JURXS� LV� D� FKDOOHQJLQJ� IDFWRU��
9DU\LQJ� LQGLYLGXDO� OHYHOV� RI� YLVXDO� DFXLW\�� ZKLOVW� VWDQGLQJ� LQ�
FRPPRQ�VHQVH� DJUHHPHQW� ZLWK� WKH� LQGLFDWLRQ� RI� D� ODFN� RI�
GLIIHUHQFHV� EHWZHHQ� WKH� WKUHH� OHYHOV� RI� FRPSOH[LW\� FDUU\LQJ�
V\PEROLF� QDUUDWLYH�� EHJ� IXUWKHU� GLIIHUHQWLDWLRQ�� /DVWO\�� 7\SH� ,,�
HUURU�KDV�WR�EH�FRQVLGHUHG�D�SRVVLELOLW\�GXH�WR�WKH�ORZ�QXPEHU�RI�
SDUWLFLSDQWV� DQG� DOVR� GXH� WR� WKH� SRWHQWLDOO\� UHGXFHG� LQVWUXPHQW�
UHOLDELOLW\�LQ�WKH�FRQWH[W�RI�WKH�VHWXS�RI�WKLV�VWXG\��

��� )8785(�:25.�
)XWXUH� ZRUN� VKRXOG� LQYHVWLJDWH� ORQJ�WHUP� HIIHFWV� RI� YLVXDO�
FRPSOH[LW\� RQ� SOD\HU� HQJDJHPHQW� WR� JDLQ� LQVLJKWV� LQWR� WKH�
GHYHORSPHQW�RI�SOD\HU�PRWLYDWLRQ�RYHU�D�ORQJHU�SHULRG�RI�WLPH��,Q�
WKLV�FRQWH[W��H[SORULQJ�WKH� LPSDFW�RI�YLVXDO�FRPSOH[LW\�RQ�SOD\HU�
H[SHULHQFH� VKRXOG� LQFOXGH� D� ODUJHU� UDQJH� RI� JDPH� JHQUHV��
,QFUHDVLQJ� JDPH� FRPSOH[LW\�PD\� EH� D� PHDQV� RI� DOORZLQJ� IRU� D�
PRUH� GHWDLOHG� DQDO\VLV� RI� SOD\HU� H[SHULHQFH� DQG� SHUIRUPDQFH��
DSSO\LQJ� DGGLWLRQDO� PHDVXUHV� WR� LQYHVWLJDWH� SV\FKRORJLFDO� DQG�
SK\VLRORJLFDO� HIIHFWV� DQG� DQ� LQYHVWLJDWLRQ� RI� WKH� UHODWLRQVKLS� RI�
JDPH� JUDSKLFV�� JDPH� PHFKDQLFV�� DQG� JDPH� LQWHUIDFHV� FRXOG�
SURYLGH� IXUWKHU� LQVLJKWV� LQWR� WKH� HIIHFWV� RQ� SOD\HU� H[SHULHQFH�
DPRQJ�ROGHU�DGXOWV��$OO�RI�WKHVH�DVSHFWV�DUH�SDUWLFXODUO\�LPSRUWDQW�
ZKHQ� FRQVLGHULQJ� WKH� LQWHJUDWLRQ� RI� PRWLRQ�EDVHG� JDPHV� LQ�
WKHUDS\� DQG� UHKDELOLWDWLRQ� VHWWLQJV� DV� WKH\� DUH� UHOHYDQW� WR� WKH�
RYHUDOO�SOD\HU�H[SHULHQFH��DQG�PD\�FRQWULEXWH�WR�IDLOXUH�RU�VXFFHVV�
RI�WKH�DSSOLFDWLRQ�RI�VXFK�JDPHV��

��� &21&/86,21�
,Q� WKLV� SDSHU� ZH� UHSRUWHG� RQ� DQ� LQYHVWLJDWLRQ� RI� WKH� LPSDFW� RI�
YLVXDO�FRPSOH[LW\�RQ�SOD\HU�H[SHULHQFH��SHUIRUPDQFH�DQG�H[HUWLRQ�
LQ� PRWLRQ�EDVHG� YLGHR� JDPHV� IRU� ROGHU� DGXOWV��:H� FRQGXFWHG� D�
VWXG\� ZLWK� ILIWHHQ� ROGHU� DGXOW� SDUWLFLSDQWV� ZKR� ZHUH� LQYLWHG� WR�
SOD\�IRXU�GLIIHUHQW�YHUVLRQV�RI�DQ�DGDSWHG�PRWLRQ�EDVHG�JDPH�WKDW�
ZDV� RULJLQDOO\� GHVLJQHG� WR� SURYLGH� SK\VLFDO� WKHUDS\� IRU� SHUVRQV�
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GLDJQRVHG�ZLWK�3DUNLQVRQ¶V�GLVHDVH��:KLOH�ZH�FRXOG�QRW�ILQG�DQ\�
SHUIRUPDQFH� GLIIHUHQFHV� EHWZHHQ� JDPH� YHUVLRQV�� RXU� UHVXOWV�
VXJJHVW�WKDW�YLVXDO�FRPSOH[LW\�GRHV�LQIOXHQFH�KRZ�SOD\HUV�UDWH�WKH�
RYHUDOO�DSSHDO�RI�JDPHV��DQG�KRZ�WKH\�SHUFHLYH�SK\VLFDO�H[HUWLRQ��

*LYHQ�UHFHQW�HIIRUWV�WRZDUGV�DSSO\LQJ�PRWLRQ�EDVHG�YLGHR�JDPHV�
LQ� SK\VLFDO� WKHUDS\� DQG� UHKDELOLWDWLRQ� IRU� ROGHU� DGXOWV�� LW� LV�
LPSRUWDQW� WR� DUULYH� DW� D� GHWDLOHG� XQGHUVWDQGLQJ� RI� WKH� HIIHFWV� RI�
VXFK�JDPHV�RQ�SOD\HUV��2XU�ZRUN�SURYLGHV� ILUVW� LQVLJKWV� LQWR� WKH�
LPSDFW� RI� YLVXDO� FRPSOH[LW\� RI� PRWLRQ�EDVHG� JDPHV� RQ� ROGHU�
DGXOWV��2XU�ILQGLQJV�FDQ�KHOS� LQIRUP�WKH�ZRUN�RI�JDPH�GHVLJQHUV�
DQG� DVVLVW� WKHP� LQ� WKHLU� HIIRUWV� RI� FUHDWLQJ� VDIH�� DFFHVVLEOH�� DQG�
HQJDJLQJ� H[SHULHQFHV� E\� VHOHFWLQJ� DGHTXDWH� LQ�JDPH� JUDSKLFV��
0RGHUDWLQJ� WKH� ZD\� SK\VLFDO� H[HUWLRQ� LV� SHUFHLYHG� WKURXJK� WKH�
YLVXDO� GHVLJQ� RI� JDPHV� LV� D� SURPLVLQJ�GHVLJQ� RSSRUWXQLW\� LQ� WKH�
FRQWH[W� RI� WKHUDS\�� LW� FRXOG� KHOS� ROGHU� DGXOWV� RYHUFRPH� WHGLRXV�
UHSHWLWLYH�HOHPHQWV�RI�SK\VLFDO�WKHUDS\�DQG�KHOS�WKHP�IRFXV�RQ�WKH�
UHVSRQVHV� RI� WKHLU� ERGLHV�ZKHQ� QHFHVVDU\�� SRWHQWLDOO\� LPSURYLQJ�
WKH�RYHUDOO�WKHUDS\�H[SHULHQFH��

��� $&.12:/('*0(176�
:H�ZRXOG�OLNH�WR�WKDQN�WR�DOO�PHPEHUV�RI�WKH�:XSSGL��SURMHFW��WKH�
%UHPHQ� UHJLRQDO� JURXS� RI� WKH� 'HXWVFKH� 3DUNLQVRQ� 9HUHLQLJXQJ�
H�9��� RXU� SDUWLFLSDQWV�� DQG� $QGUHD� 0LFKDHOLV� RI� WKH� )4=� 1HXH�
9DKU� 1RUG� LQ� %UHPHQ�� DV� ZHOO� DV� -�UJHQ� :HHPH\HU� DQG� KLV�
HPSOR\HU�� WKH�YDFDQFHV�0RELOHU�6R]LDO��XQG�3IOHJHGLHQVW�*PE+��
:H�DOVR�WKDQN�0DUF�+HUUOLFK��=RH�:DOODFH�DQG�%M|UQ�0HOOLHV�IRU�
WKHLU�FRQFHSWXDO�DQG�WHFKQLFDO�VXSSRUW�RI�WKH�VWXG\��7KLV�ZRUN�ZDV�
SDUWLDOO\�IXQGHG�E\� WKH�.ODXV�7VFKLUD�)RXQGDWLRQ� �.76�� WKURXJK�
WKH�JUDGXDWH�VFKRRO�$GYDQFHV�LQ�'LJLWDO�0HGLD��

���� 5()(5(1&(6�
>�@�$QGHUVRQ�+DQOH\�� &��� $UFLHUR�� 3�-��� %ULFNPDQ�� $�0��� HW� DO��

([HUJDPLQJ�DQG�2OGHU�$GXOW�&RJQLWLRQ��$PHULFDQ�-RXUQDO�RI�
3UHYHQWLYH�0HGLFLQH������������������±�����

>�@�$QQHPD��-�+���9HUVWUDHWH��0���9DQGHQ�$EHHOH��9���'HVPHW��6���
DQG� *HHUWV�� '�� 9LGHRJDPHV� LQ� WKHUDS\�� D� WKHUDSLVW¶V�
SHUVSHFWLYH��3URFHHGLQJV�RI� WKH��UG� ,QWHUQDWLRQDO�&RQIHUHQFH�
RQ�)XQ�DQG�*DPHV������������±����

>�@�$VVDG��2���+HUPDQQ��5���/LOOD��'���HW�DO��0RWLRQ�%DVHG�*DPHV�
IRU� 3DUNLQVRQ¶V�'LVHDVH� 3DWLHQWV�� (QWHUWDLQPHQW� &RPSXWLQJ±
,&(&�����������������±����

>�@�%LUUHQ��-�(��DQG�6FKDLH��.�:��+DQGERRN�RI�WKH�3V\FKRORJ\�RI�
$JLQJ��$FDGHPLF�3UHVV��������

>�@�%RUJ�� *�$�� 3V\FKRSK\VLFDO� EDVHV� RI� SHUFHLYHG� H[HUWLRQ��
0HGLFLQH� DQG� 6FLHQFH� LQ� 6SRUWV� DQG� ([HUFLVH� ���� �� ��������
���±�����

>�@�%UDGOH\��0�0�� DQG� /DQJ�� 3�-�� 0HDVXULQJ� HPRWLRQ�� WKH� VHOI�
DVVHVVPHQW�PDQLNLQ� DQG� WKH� VHPDQWLF� GLIIHUHQWLDO�� -RXUQDO� RI�
EHKDYLRU� WKHUDS\� DQG� H[SHULPHQWDO� SV\FKLDWU\� ���� �� ��������
��±����

>�@�%XUNH�� -�:��� 0F1HLOO�� 0�'�-��� &KDUOHV�� '�.��� 0RUURZ�� 3�-���
&URVELH��-�+���DQG�0F'RQRXJK��6�0��2SWLPLVLQJ�HQJDJHPHQW�
IRU� VWURNH� UHKDELOLWDWLRQ� XVLQJ� VHULRXV� JDPHV�� 7KH� 9LVXDO�
&RPSXWHU��������������������±������

>�@�&KHQ��-��)ORZ�LQ�JDPHV��DQG�HYHU\WKLQJ�HOVH���&RPPXQ��$&0�

����������������±����

>�@�&]DMD��6�-��DQG�/HH��&�&�� ,QIRUPDWLRQ�7HFKQRORJ\� DQG�2OGHU�
$GXOWV�� ,Q� $�� 6HDUV� DQG� -�$�� -DFNR�� HGV��� 7KH� +XPDQ�
&RPSXWHU� ,QWHUDFWLRQ� +DQGERRN�� /DZUHQFH� (UOEDXP�
$VVRFLDWHV��1HZ�<RUN�DQG�/RQGRQ��������

>��@� *DPEHULQL�� /��� $OFDQL]�� 0��� %DUUHVL�� *��� HW� DO�� &RJQLWLRQ��
WHFKQRORJ\� DQG� JDPHV� IRU� WKH� HOGHUO\�� $Q� LQWURGXFWLRQ� WR�
(/'(5*$0(6�3URMHFW��3V\FK1RORJ\� -RXUQDO� ��� �� ��������
���±�����

>��@� *HUOLQJ�� .��� 6FKLOG�� -��� DQG� 0DVXFK�� 0�� ([HUJDPLQJ� IRU�
(OGHUO\� 3HUVRQV�� $QDO\]LQJ� 3OD\HU� ([SHULHQFH� DQG�
3HUIRUPDQFH��0HQVFK�	�&RPSXWHU���������������

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

FRQIHUHQFH�RQ�+XPDQ�IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV����������

>��@�*HUOLQJ��.�0���6FKXOWH��)�3���6PHGGLQFN��-���DQG�0DVXFK��0��
*DPH� 'HVLJQ� IRU� (OGHUO\�� (IIHFWV� RI� $JH�5HODWHG� &KDQJHV�
RQ�6WUXFWXUDO�(OHPHQWV�RI�'LJLWDO�*DPHV��3URFHHGLQJV�RI�WKH�
��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QWHUWDLQPHQW�&RPSXWLQJ��
6SULQJHU�%HUOLQ���+HLGHOEHUJ���������

>��@�*|EHO��6���+DUG\��6���6WHLQPHW]��5���&KD�� -���DQG�(O�6DGGLN��
$��6HULRXV�*DPHV�]XU�3UlYHQWLRQ�XQG�5HKDELOLWDWLRQ�6HULRXV�
*DPHV� IRU� 3UHYHQWLRQ� DQG� 5HKDELOLWDWLRQ�� 9'(� 9HUODJ�
*PE+���������

>��@� *RUGRQ�� 1�)��� *XODQLFN�� 0��� &RVWD�� )��� HW� DO�� 3K\VLFDO�
$FWLYLW\� DQG� ([HUFLVH� 5HFRPPHQGDWLRQV� IRU� 6WURNH�
6XUYLYRUV� $Q� $PHULFDQ� +HDUW� $VVRFLDWLRQ� 6FLHQWLILF�
6WDWHPHQW� )URP� WKH� &RXQFLO� RQ� &OLQLFDO� &DUGLRORJ\��
6XEFRPPLWWHH� RQ� ([HUFLVH�� &DUGLDF� 5HKDELOLWDWLRQ�� DQG�
3UHYHQWLRQ�� WKH� &RXQFLO� RQ� &DUGLRYDVFXODU� 1XUVLQJ�� WKH�
&RXQFLO�RQ�1XWULWLRQ��3K\VLFDO�$FWLYLW\��DQG�0HWDEROLVP��DQG�
WKH�6WURNH�&RXQFLO��&LUFXODWLRQ���������������������±������

>��@�*UDPPHQRV��'���6DYLGLV��$���DQG�6WHSKDQLGLV��&��'HVLJQLQJ�
XQLYHUVDOO\�DFFHVVLEOH�JDPHV��&RPSXWHUV�LQ�(QWHUWDLQPHQW����
�����������

>��@� +D�� *�� DQG� 'M��0�� $GXOW� DJH� GLIIHUHQFHV� LQ� YLVXDO� DFXLW\��
VWHUHRSVLV�� DQG� FRQWUDVW� VHQVLWLYLW\�� $PHULFDQ� MRXUQDO� RI�
RSWRPHWU\�DQG�SK\VLRORJLFDO�RSWLFV�������������������±�����

>��@� +XUIRUG�� '�3�� 2OGHU� $GXOW� 9LVXDO� 3URFHVVLQJ��(GXFDWLRQDO�
*HURQWRORJ\��������������������±�����

>��@�0F/DXJKOLQ��7���6PLWK��'���DQG�%URZQ��,�$��$�IUDPHZRUN�IRU�
HYLGHQFH�EDVHG�YLVXDO� VW\OH�GHYHORSPHQW� IRU� VHULRXV� JDPHV��
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� WKH�

)RXQGDWLRQV�RI�'LJLWDO�*DPHV��$&0������������±�����

>��@� 6PHGGLQFN�� -��� +HUUOLFK��0��� .UDXVH�� 0��� *HUOLQJ�� .��� DQG�
0DODND��5��'LG�7KH\�5HDOO\�/LNH�WKH�*DPH"����&KDOOHQJHV�LQ�
(YDOXDWLQJ� ([HUJDPHV� � ZLWK� 2OGHU� $GXOWV�� 3URFHHGLQJV� RI�
WKH�&+,�*DPH�8VHU�5HVHDUFK�:RUNVKRS����������

>��@� <LP�� -�� DQG� *UDKDP�� 7�&�1�� 8VLQJ� JDPHV� WR� LQFUHDVH�
H[HUFLVH�PRWLYDWLRQ��3URFHHGLQJV�RI� WKH������FRQIHUHQFH�RQ�
)XWXUH�3OD\��$&0������������±�����

�




