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*DPH�EDODQFLQJ�FDQ�KHOS�SOD\HUV�ZLWK�GLIIHUHQW�VNLOO� OHYHOV�
SOD\�PXOWLSOD\HU� JDPHV� WRJHWKHU�� KRZHYHU�� OLWWOH� LV� NQRZQ�
DERXW� KRZ� WKH� EDODQFLQJ� DSSURDFK� DIIHFWV� SHUIRUPDQFH��
H[SHULHQFH��DQG�VHOI�HVWHHP±HVSHFLDOO\�ZKHQ�GLIIHUHQFHV� LQ�
SOD\HU� VWUHQJWK� UHVXOW� IURP� JLYHQ� DELOLWLHV�� UDWKHU� WKDQ�
OHDUQHG� VNLOO��:H� H[SORUH� WKUHH� EDODQFLQJ� DSSURDFKHV� LQ� D�
GDQFH�JDPH�DQG�VKRZ�WKDW�WKH�H[SOLFLW�DSSURDFK�FRPPRQO\�
XVHG�LQ�FRPPHUFLDO�JDPHV�UHGXFHV�VHOI�HVWHHP�DQG�IHHOLQJV�
RI�UHODWHGQHVV�LQ�G\DGV��ZKHUHDV�KLGGHQ�EDODQFLQJ�LPSURYHV�
VHOI�HVWHHP�DQG�UHGXFHV�VFRUH�GLIIHUHQWLDO�ZLWKRXW�DIIHFWLQJ�
JDPH�RXWFRPH��:H�DSSO\�RXU�UHVXOWV�LQ�D�VHFRQG�VWXG\�ZLWK�
G\DGV�ZKHUH�RQH�SOD\HU�KDG�D�PRELOLW\�GLVDELOLW\�DQG�XVHG�D�
ZKHHOFKDLU��%\�PDNLQJ�PRWLRQ�EDVHG�JDPHV�DFFHVVLEOH� IRU�
SHRSOH� ZLWK� GLIIHUHQW� SK\VLFDO� DELOLWLHV�� DQG� E\� HQDEOLQJ�
SHRSOH�ZLWK�PRELOLW\�GLVDELOLWLHV� WR�FRPSHWH�RQ�D�SDU�ZLWK�
DEOH�ERGLHG� SHHUV�� ZH� VKRZ� KRZ� WR� SURYLGH� HPSRZHULQJ�
H[SHULHQFHV� WKURXJK� HQMR\DEOH� JDPHV� WKDW� KDYH� WKH�
SRWHQWLDO�WR�LQFUHDVH�SK\VLFDO�DFWLYLW\�DQG�VHOI�HVWHHP��

$XWKRU�.H\ZRUGV�
0RWLRQ�EDVHG�JDPHV��EDODQFLQJ��H[HUJDPHV��SOD\HU�
H[SHULHQFH��SK\VLFDO�DELOLWLHV��

$&0�&ODVVLILFDWLRQ�.H\ZRUGV�
.�����>3HUVRQDO�&RPSXWLQJ@��*HQHUDO���*DPHV���

,1752'8&7,21�
0DQ\� FRPSXWHU� DQG� YLGHR� JDPHV� LQFOXGH� WKH� HOHPHQW� RI�
FRPSHWLWLRQ� EHWZHHQ� PXOWLSOH� SOD\HUV�� &RPSHWLWLRQ� LV�
RSWLPDO�ZKHQ�WKH�RXWFRPH�LV�XQFHUWDLQ�EHFDXVH�WKH�SOD\HUV�
DUH� ZHOO� PDWFKHG�� FRPSOLFDWLQJ� PXOWLSOD\HU� JDPHV� ZKHUH�
SOD\HUV� KDYH� GLIIHUHQW� VNLOO� OHYHOV�� &RPPHUFLDO� JDPHV�
SURYLGH�EDODQFLQJ�RSWLRQV�VR�WKDW�SHRSOH�ZLWK�GLIIHUHQW�VNLOO�
OHYHOV� FDQ� FRPSHWH�� LQFOXGLQJ� DV\PPHWULF� GULYHU� DQG�
JXQQHU�UROHV�LQ�0DULR�.DUW��'RXEOH�'DVK��µUXEEHU�EDQGLQJ¶�
LQ�0DULR�.DUW��DQG�EXOOHW�PDJQHWLVP�LQ�WKH�+DOR�VHULHV���

3UHYLRXV� UHVHDUFK� KDV� VXSSRUWHG� JDPH� EDODQFLQJ�� ,Q�
SDUWLFXODU��%DWHPDQ�HW�DO��>�@�VKRZHG�WKDW�WKH�UHGXFHG�VFRUH�
GLIIHUHQWLDO�RI�EDODQFHG�FRPSHWLWLRQV�LQFUHDVHG�WKH� IXQ�WKDW�

DVVLVWHG� SOD\HUV� H[SHULHQFHG�� ZKLOH� QRW� FKDQJLQJ� WKH� IXQ�
WKDW�QRQ�DVVLVWHG�SOD\HUV�KDG��+RZHYHU��WKHVH�UHVXOWV�GHULYH�
IURP�D�JHQUH��WDUJHW�VKRRWLQJ��ZKHUH�DVVLVWDQFH�ZDV�KLGGHQ�
IURP� SOD\HUV�� 7KHUH� DUH� PDQ\� JHQUHV� ZKHUH� EDODQFLQJ�
FDQQRW�EH�KLGGHQ���)RU�H[DPSOH�� LQ�V\PPHWULF�SHUIRUPDQFH�
JDPHV� OLNH� WKH� *XLWDU� +HUR� RU� WKH� 'DQFH� &HQWUDO� VHULHV��
FRPSHWLWLRQ� LV�EDODQFHG�E\�KDYLQJ�SOD\HUV�H[SOLFLWO\� VHOHFW�
GLIIHUHQW� GLIILFXOW\� OHYHOV�� 7KXV� SOD\HUV� DUH� DZDUH� WKDW�
DVVLVWDQFH� LV� SURYLGHG� WR� RQH� SOD\HU� LQ� WHUPV� RI� UHGXFHG�
GLIILFXOW\��+RZ�SOD\HUV� UHVSRQG�WR�H[SOLFLW� EDODQFLQJ� LV�DQ�
RSHQ� TXHVWLRQ�� KRZHYHU�� WKH� ZRUN� E\� %DWHPDQ� HW� DO�� >�@�
JLYHV� VRPH� LQVLJKW�� ,Q� WKHLU� VWXG\�� WKH�PDMRULW\�RI�DVVLVWHG�
SOD\HUV�IHOW�WKDW�DVVLVWLQJ�D�SOD\HU�LV�XQIDLU�EHFDXVH�WKH�ZLQ�
GRHV�QRW� UHIOHFW�DFWXDO�DELOLW\�� WKH�ZLQ� GRHV�QRW�FRXQW� LI� LW�
ZDV� DFWXDOO\� GXH� WR� FRPSXWHU� DVVLVWDQFH�� DQG� WKH� VFRUHV�
ZRXOG�EH�PHDQLQJOHVV��7KHVH�UHVXOWV�VXJJHVW�WKDW�LI�ZHDNHU�
SOD\HUV�ZLQ� WKURXJK� DVVLVWDQFH� NQRZQ� WR� ERWK� SOD\HUV�� WKH�
H[SHULHQFH�PD\�QRW�EH�SRVLWLYH���

%DODQFLQJ� FRPSHWLWLRQ� LQ� JDPHV� LV� IXUWKHU� FRPSOLFDWHG�
ZKHQ� WKH� UHODWLYH� VWUHQJWK� RI� WKH� SOD\HUV� LV� D� PDWWHU� RI�
LQQDWH� DELOLW\�� UDWKHU� WKDQ� VNLOO� DFTXLUHG� WKURXJK� SUDFWLFH��
)RU�H[DPSOH��GRPLQDWLQJ�D�FRPSHWLWLRQ�EDVHG�RQ�SUDFWLFHG�
VNLOOV� �H�J��� SURIHVVLRQDO� JROIHU� WURXQFHV� DPDWHXU� IULHQG��
GRHV�QRW�FDUU\�WKH�VDPH�VWLJPD�DV�GRPLQDWLQJ�D�FRPSHWLWLRQ�
EDVHG�RQ�JLYHQ� WUDLWV� �H�J�����IRRW�PDQ� FUXVKHV���IRRW�PDQ�
LQ�RQH�RQ�RQH�EDVNHWEDOO��RU�DELOLW\��H�J���DEOH�ERGLHG�FKLOG�
URXWV� FKLOG�ZLWK�PRELOLW\� LPSDLUPHQW� LQ� UDFH��� 7KH� UHDVRQ�
IRU�WKH�GLVSDULW\�LQ�SOD\HU�VWUHQJWK��H�J���GXH�WR�VNLOO��DELOLW\��
DJH��ILWQHVV�OHYHO��PD\�GLIIHUHQWLDOO\�DIIHFW�KRZ�SOD\HUV�IHHO�
DERXW� JDPHV� WKDW� EDODQFH� FRPSHWLWLRQ� E\� SURYLGLQJ�
DVVLVWDQFH�WR�ZHDNHU�SOD\HUV��7KLV�LV� LPSRUWDQW�EHFDXVH�WKH�
HIIHFWV� RI� SURYLGLQJ� DVVLVWDQFH� WR� SOD\HUV� RI� GLIIHUHQW�
DELOLWLHV�PD\�QRW�RQO\�DIIHFW�SOD\�H[SHULHQFHV��EXW�PD\�DOVR�
DIIHFW�KRZ�WKH�SOD\HU�IHHOV�DERXW�WKHPVHOYHV�±�HPSRZHULQJ�
SOD\HUV�WKURXJK�EDODQFLQJ�DVVLVWDQFH�LV�GHVLUDEOH��ZKHUHDV��
KDUPLQJ�SOD\HUV¶�VHOI�HVWHHP�LV�QRW��

7R� H[SORUH� EDODQFLQJ� VWUDWHJLHV� LQ� PXOWLSOD\HU� JDPHV�� ZH�
VWXGLHG�WKH�HIIHFWV�RI�EDODQFLQJ�V\PPHWULF�FRPSHWLWLRQ�LQ�D�
PRWLRQ�EDVHG�JDPH��:H�IRFXV�RQ�V\PPHWULF�FRPSHWLWLRQ�WR�
H[SORUH�H[SOLFLW�YHUVXV�KLGGHQ�EDODQFLQJ�DSSURDFKHV�DQG�RQ�
PRWLRQ�EDVHG� JDPHV� WR� H[SORUH� EDODQFLQJ� LQ� G\DGV�ZLWK� D�
UDQJH�RI�JDPH�VNLOOV�DQG�SK\VLFDO�DELOLWLHV�� ,Q�6WXG\����ZH�
H[SORUH� WKH�HIIHFWV�RI���EDODQFLQJ�DSSURDFKHV� �LQSXW�� WLPH��
VFRUH�� DQG� QR� EDODQFLQJ�� RQ� SHUIRUPDQFH�� H[SHULHQFH�� DQG�
VHOI�HVWHHP�LQ�D�FXVWRP�EXLOW�GDQFH�JDPH��:H�DOVR�FRPSDUH�
SK\VLFDO� SOD\� WR� SOD\� ZLWK� D� JDPHSDG� WR� VHH� ZKHWKHU�
GLIIHUHQFHV� DURVH� ZKHQ� GLVSDULW\� LQ� SOD\HU� VWUHQJWK� ZDV�

3HUPLVVLRQ�WR�PDNH�GLJLWDO�RU�KDUG�FRSLHV�RI�DOO�RU�SDUW�RI� WKLV�ZRUN�IRU�SHUVRQDO�RU�
FODVVURRP�XVH�LV�JUDQWHG�ZLWKRXW�IHH�SURYLGHG�WKDW�FRSLHV�DUH�QRW�PDGH�RU�GLVWULEXWHG�
IRU� SURILW� RU� FRPPHUFLDO� DGYDQWDJH� DQG� WKDW� FRSLHV� EHDU� WKLV� QRWLFH� DQG� WKH� IXOO�
FLWDWLRQ�RQ�WKH�ILUVW�SDJH��&RS\ULJKWV�IRU�FRPSRQHQWV�RI�WKLV�ZRUN�RZQHG�E\�RWKHUV�
WKDQ�$&0�PXVW�EH�KRQRUHG��$EVWUDFWLQJ�ZLWK�FUHGLW�LV�SHUPLWWHG��7R�FRS\�RWKHUZLVH��
RU� UHSXEOLVK�� WR� SRVW� RQ� VHUYHUV� RU� WR� UHGLVWULEXWH� WR� OLVWV�� UHTXLUHV� SULRU� VSHFLILF�
SHUPLVVLRQ� DQG�RU� D� IHH�� 5HTXHVW� SHUPLVVLRQV� IURP� 3HUPLVVLRQV#DFP�RUJ��
&+,� ������ $SULO� ��� �� 0D\� ��� ������ 7RURQWR�� 21�� &DQDGD
&RS\ULJKW� ����� $&0� �����������������������«�������
KWWS���G[�GRL�RUJ��������������������������

6HVVLRQ��([HUJDPH�'HVLJQ &+,�������2QH�RI�D�&+,QG��7RURQWR��21��&DQDGD

����

© the authors, 2015. This is the authors version
of the work. It is posted here for your personal
use. Not for redistribution.
The definitive version was published as:
Gerling, K. M., Miller, M., Mandryk, R. L., Birk,
M. V., & Smeddinck, J. D. (2014). Effects of
Skill Balancing for Physical Abilities on Player
Performance, Experience and Self-esteem in
Exergames. Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems, 2201–2210.
https://doi.org/10.1145/2556288.2556963



� �

PRUH�UHODWHG�WR�SK\VLFDO�DELOLW\�WKDQ�JDPH�VNLOO��,Q�6WXG\����
ZH� H[SORUHG� EDODQFLQJ� IRU� G\DGV� ZLWK� YDVWO\� GLIIHUHQW�
SK\VLFDO�DELOLWLHV±FRPSULVHG�RI�G\DGV�ZKHUH�RQH�SOD\HU�ZDV�
DEOH�ERGLHG� DQG� WKH� RWKHU� XVHG� D� ZKHHOFKDLU�� %DVHG� RQ�
UHVXOWV� IURP� 6WXG\� ��� ZH� DGDSWHG� RXU� JDPH� WR� XVH� D�
FRPELQHG� EDODQFLQJ� DSSURDFK� VR� WKDW� WKH� DEOH�ERGLHG�
SOD\HUV� XVHG� WKH� GDQFH� PDW�� ZKHUHDV� WKH� SDUWLFLSDQWV� LQ�
ZKHHOFKDLUV�SOD\HG�E\�PRYLQJ�DURXQG�ZLWK�WKH�ZKHHOFKDLU��

5HVXOWV�RI�RXU�VWXGLHV�VKRZ�WKDW�����H[SOLFLW�LQSXW�EDODQFLQJ��
VLPLODU�WR�WKH�DSSURDFK�XVHG�LQ�FRPPHUFLDO�JDPHV��UHGXFHG�
IHHOLQJV� RI� VHOI�HVWHHP� LQ� ERWK� WKH� ZHDNHU� DQG� VWURQJHU�
SOD\HUV��DQG�UHVXOWHG�LQ�ORZHU�UHODWHGQHVV�EHWZHHQ�WKH�SDLUV��
��� KLGGHQ� WLPH� EDODQFLQJ� EHVW� EDODQFHG� VFRUH� GLIIHUHQWLDO��
EXW�GLG�QRW�FKDQJH�WKH�JDPH�RXWFRPH��L�H���VWURQJHU�SOD\HU�
VWLOO� ZRQ� PRUH� RIWHQ��� DQG� DOVR� LPSURYHG� VHOI�HVWHHP� IRU�
ERWK� SOD\HUV�� ��� ZHDNHU� SOD\HUV� IHOW� OHVV� JXLOW\� FRPSHWLQJ�
DJDLQVW� WKHLU�SDUWQHU�ZKHQ�XVLQJ�WKH�PRWLRQ�EDVHG�FRQWUROV�
WKDQ� WKH�VHGHQWDU\� FRQWUROV��ZKHUH�GLVDGYDQWDJH�ZDV�PRUH�
UHODWHG� WR� VNLOO� WKDQ� SK\VLFDO� DELOLW\�� ��� SHRSOH� ZKR� XVH�
ZKHHOFKDLUV� SHUIRUPHG� ZHOO� LQ� WKH� JDPH� DQG� HQMR\HG�
FRPSHWLQJ� LQ� D� PRWLRQ�EDVHG� JDPH� DJDLQVW� WKHLU� DEOH�
ERGLHG� IULHQGV�� DQG� ��� WKH� DEOH�ERGLHG� FRPSHWLWRUV� ZHUH�
FRQFHUQHG� DERXW� HQVXULQJ� D� OHYHO� SOD\LQJ� ILHOG�� ZKLFK� LV�
SRVVLEOH�E\�WXQLQJ�WKH�EDODQFLQJ�SDUDPHWHUV�LQ�RXU�JDPH���

%DODQFLQJ� PRWLRQ�EDVHG� H[HUJDPHV� LV� DQ� LPSRUWDQW� VWHS�
WRZDUG�HQJDJLQJ�SHRSOH�ZLWK�GLIIHUHQW�VNLOOV�DQG�DELOLWLHV�LQ�
SK\VLFDOO\�FKDOOHQJLQJ� SOD\�� ZKLFK� FDQ� UHGXFH� VHGHQWDU\�
EHKDYLRXU� DQG� EHQHILW� KHDOWK�� %\� PDNLQJ� PRWLRQ�EDVHG�
JDPHV� DFFHVVLEOH� IRU� SHRSOH� ZLWK� GLIIHUHQW� SK\VLFDO�
DELOLWLHV��ZH�FDQ�SURYLGH�HQMR\DEOH�JDPHV�ZLWK� WKH� EHQHILW�
RI� LQFUHDVLQJ� SK\VLFDO� DFWLYLW\�� 0RUH� LPSRUWDQWO\�� E\�
HQDEOLQJ� MRLQW� PRWLRQ�EDVHG� SOD\� XVLQJ� KLGGHQ� EDODQFLQJ��
ZH�FDQ�KHOS�LQFUHDVH�VHOI�HVWHHP�E\�SURYLGLQJ�HPSRZHULQJ�
H[SHULHQFHV�IRU�SOD\HUV��
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'HILQLQJ�6NLOOV�DQG�$ELOLWLHV�
6NLOOV�JHQHUDOO\�UHIHU�WR�D�VHW�RI�OHDUQHG�DELOLWLHV�WR�SHUIRUP�
D� WDVN�� ,Q� WKH� SK\VLFDO� FRQWH[W�� 0HUULDP�:HEVWHU� GHILQHV�
VNLOOV� DV� ³GH[WHULW\� RU� FRRUGLQDWLRQ� HVSHFLDOO\� LQ� WKH�
H[HFXWLRQ�RI� OHDUQHG�SK\VLFDO� WDVNV´��� ,Q� FRQWUDVW�� DELOLWLHV�
DUH� UHIHUUHG� WR� DV� ³WKH� TXDOLW\� RU� VWDWH� RI� EHLQJ� DEOH´���
HPSKDVL]LQJ� WKDW� FHUWDLQ� DELOLWLHV� DUH� JLYHQ�� DQG� QRW�
DFTXLUHG� WKURXJK� SUDFWLFH�� 7KXV�� LQGLYLGXDO� SHUIRUPDQFH�
GHSHQGV� RQ� WKH� EDVLF� DELOLW\� WR� SDUWLFLSDWH�� H�J��� DELOLW\� WR�
UXQ��DQG�RQ�WKH�DFTXLUHG�VNLOOV��H�J���GULEEOH�D�VRFFHU�EDOO��

3K\VLFDO�&RPSHWHQFH�DQG�6HOI�&RQFHSW�
&DLUQH\�HW�DO��VKRZ�WKDW�SK\VLFDO�DFWLYLW\�FDQ�LPSURYH�ZHOO�
EHLQJ� >�@�� EXW� SRVLWLYH� HIIHFWV� FDQ� EH� ORVW� LQ� FRPSHWLWLYH�
VHWWLQJV�� 2Q� D� EDVLF� OHYHO�� SHUFHLYHG� SK\VLFDO� FRPSHWHQFH�
LQIOXHQFHV� ZKHWKHU� SHRSOH� HQMR\� SK\VLFDO� DFWLYLW\�� DQG�

���������������������������������������������������������
��KWWS���ZZZ�PHUULDP�ZHEVWHU�FRP�GLFWLRQDU\�VNLOOV�
��KWWS���ZZZ�PHUULDP�ZHEVWHU�FRP�GLFWLRQDU\�DELOLW\�

IROORZ� WKURXJK�ZLWK�SK\VLFDO�DFWLYLW\� LQ�DGXOWKRRG� >�@�� EXW�
FDQ� GHSHQG� RQ� FRPSDULVRQV� WR� SHHUV�� 7KLV� PD\� OHDG� WR�
QHJDWLYH� VHOI�SHUFHSWLRQ�� GHVSLWH� LQFUHDVHG� REMHFWLYH�
SHUIRUPDQFH�>��@��7KHVH�ILQGLQJV�DUH�VXSSRUWHG�E\�UHVHDUFK�
E\�*RQL�HW� DO�� RQ�VSRUW� LQ� VFKRROV� >�@��VKRZLQJ� WKDW� VSRUWV�
KDYH� D� SRVLWLYH� LPSDFW� RQ�VWXGHQWV¶� VHOI�FRQFHSWV�� EXW� WKDW�
EDODQFHG� FRPSHWLWLRQ� OHDGV� WR� JUHDWHU� LPSURYHPHQWV�� ,I�
SHUFHLYHG�DQG�REMHFWLYH�UHODWLYH�SK\VLFDO�VNLOO�DQG�DELOLW\�LQ�
VSRUW� LQIOXHQFHV� DQ� LQGLYLGXDO¶V� VHOI�FRQFHSWV�� ZH� PXVW�
H[SORUH� ZKHWKHU� WKHVH� HIIHFWV� SUHYDLO� LQ� YLGHR� JDPHV� WKDW�
UHTXLUH�SK\VLFDO�DFWLYLW\��DQG�ZKLFK�EDODQFLQJ�VWUDWHJLHV�FDQ�
EH�DSSOLHG�WR�HQVXUH�D�SRVLWLYH�SOD\HU�H[SHULHQFH��

%DODQFLQJ�6NLOOV�DQG�$ELOLWLHV�LQ�6SRUWV�DQG�*DPHV�
,Q�VSRUW��EDODQFLQJ�LV�RIWHQ�DSSOLHG�WR�LPSURYH�FRPSHWLWLRQ�
EHWZHHQ�SOD\HUV�ZLWK�GLIIHUHQW�DELOLWLHV��SK\VLFDO��FRJQLWLYH��
RU� VNLOO� WR� FRPSHWH�� +DQGLFDSSLQJ� LV� DQ� DSSURDFK� WKDW�
GHWHUPLQHV� WKH� RXWFRPH� EDVHG� RQ� D� FRPELQDWLRQ� RI� WKH�
SOD\HU¶V� SHUIRUPDQFH� DQG� WKHLU� VNLOO� OHYHO� RU� SK\VLFDO�
DELOLW\�� DQG� LV� XVHG�ZLWK� ERWK� DEOH�ERGLHG�SOD\HUV� �H�J��� LQ�
JROI� >��@�� DQG� SHRSOH�ZLWK�GLVDELOLWLHV� �H�J��� WKH� V\VWHP�RI�
WKH�3DUDO\PSLF�*DPHV�>��@��ZKHUH�DWKOHWHV�ZLWK�GLVDELOLWLHV�
DUH� FODVVLILHG� EDVHG�RQ� WKH� NLQG� DQG� VHYHULW\� RI� GLVDELOLW\��
DQG� VFRULQJ� SDUDPHWHUV� DUH� DGMXVWHG��� /LNHZLVH�� EDODQFLQJ�
KDV� EHHQ� DSSOLHG� LQ� YLGHR� JDPHV� WR� VXSSRUW� SOD\HU� RI�
YDU\LQJ�VNLOO��7KH�PRVW�FRPPRQ�ZD\�RI�DGMXVWLQJ�JDPHV�WR�
WKH�VNLOOV�DQG�DELOLWLHV�RI�WKH�SOD\HUV�DUH�GLIIHUHQW� OHYHOV�RI�
GLIILFXOW\� VHWWLQJV�� EDVHG� RQ� SUHGHILQHG� GLIILFXOW\�
SDUDPHWHUV�� GHWHUPLQHG� YLD� H[WHQVLYH� WHVWLQJ�� +RZHYHU��
VXFK�GLIILFXOW\�OHYHOV�IUHTXHQWO\�SURYH�WRR�FRDUVH��'\QDPLF�
GLIILFXOW\�DGMXVWPHQWV� �''$�� FDQ� IRVWHU�PRUH�SHUVRQDOL]HG�
DQG�VXEWOH�EDODQFLQJ��,Q�''$��DGMXVWPHQWV�WR�WKH�JDPHSOD\�
YDULDEOHV� KDSSHQ� LQ� UHDO� WLPH� EDVHG� RQ� WKH� SOD\HU¶V�
SHUIRUPDQFH� >�@�� 7KH� SK\VLFDO� QDWXUH� RI� PRWLRQ�EDVHG�
JDPHV� DGGV� DQRWKHU� OHYHO� RI� FRPSOH[LW\� WR� EDODQFLQJ��
6LQFODLU�HW�DO��VKRZ�WKDW�JDPHV�GR�QRW�RQO\�KDYH�WR�DFFRXQW�
IRU�GLIIHUHQW� VNLOO� OHYHOV�RI�SOD\HUV� LQ� UHODWLRQ� WR�PDVWHULQJ�
LQ�JDPH� FKDOOHQJHV�� EXW� DOVR� LQ� UHODWLRQ� WR� WKHLU� SK\VLFDO�
VNLOOV�DQG�DELOLWLHV�>��@���

%DODQFLQJ�0XOWLSOD\HU�([SHULHQFHV�
,Q�DGGLWLRQ�WR�SOD\HU�EDODQFLQJ�WR�DGDSW�LQ�JDPH�FKDOOHQJHV�
WR�WKH�VNLOO�OHYHO�RI�DQ�LQGLYLGXDO�SOD\HU��EDODQFLQJ�KDV�EHHQ�
DSSOLHG�LQ�PXOWLSOD\HU�VHWWLQJV�WR�DFFRXQW�IRU�GLIIHUHQFHV�LQ�
VNLOOV� DQG� DELOLWLHV� EHWZHHQ� SOD\HUV�� D� SURFHVV� WKDW� DIIHFWV�
WKH� DVSHFW� RI� SHUFHLYHG� IDLUQHVV�� 6WUDWHJLHV� IRU�PXOWLSOD\HU�
JDPH� EDODQFLQJ� VXPPDUL]HG� E\� %DWHPDQ� HW� DO�� LQFOXGH�
DV\PPHWULF� UROHV�� PDWFKPDNLQJ�� DQG� LQGLYLGXDO� GLIILFXOW\�
DGMXVWPHQW�>�@��7KH�DXWKRUV�H[DPLQHG�DLP�DVVLVW�WHFKQLTXHV�
WR� EDODQFH� VKRRWLQJ�JDOOHU\� JDPHV� SOD\HG� LQ� D� FR�ORFDWHG�
VHWWLQJ� XVLQJ� WKH� 1LQWHQGR� :LL� 5HPRWH� >�@�� 7KHLU� UHVXOWV�
VKRZ�WKDW�SOD\HUV�JHQHUDOO\�DFFHSW�VNLOO� EDODQFLQJ�LQ�JURXS�
VHWWLQJV�� DQG� WKDW� WKH� SOD\HU� H[SHULHQFH� RI� OHVV� VNLOOHG�
SOD\HUV� FDQ� EH� LPSURYHG� E\� SURYLGLQJ� DVVLVWDQFH��
0XOWLSOD\HU� JDPH� EDODQFLQJ� LQ� H[HUWLRQ�EDVHG� JDPHV� LV�
FRPSOLFDWHG� E\� WKH� QHHG� WR� FRQVLGHU� ERWK� SOD\HU� VNLOO� DQG�
ILWQHVV��$OWKRXJK�WKH�JDPH�LQ�>�@�ZDV�SOD\HG�ZLWK�D�PRWLRQ�
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EDVHG�FRQWUROOHU�� WKH�SK\VLFDO� HIIRUW�RI�SRLQWLQJ� LQSXW�GRHV�
QRW�FRPSDUH�WR�WKDW�UHTXLUHG�E\�PDQ\�H[HUJDPHV��'LIIHUHQW�
DSSURDFKHV� IRU�EDODQFLQJ� H[HUWLRQ� JDPHV� KDYH� HPHUJHG� LQ�
OLWHUDWXUH�� 7KH� JDPH� /LIH� LV� D� 9LOODJH� >��@� LPSOHPHQWV�
DV\PPHWULF�SOD\HU� UROHV� �F\FOLQJ�RQ�D� UHFXPEHQW�ELNH� DQG�
XVLQJ�WKH�1LQWHQGR�:LL�5HPRWH�IRU�JHVWXUDO�LQSXW���ZKHUHDV�
+HDUW� %XUQ� >��@� XVHV� GLIIHUHQFH� IURP� WDUJHW� KHDUW� UDWHV� WR�
EDODQFH�IRU�SHRSOH�ZLWK�GLIIHUHQFH� ILWQHVV� OHYHOV��/LNHZLVH��
0XHOOHU� HW� DO�� >��@� GHPRQVWUDWHG� WKDW� KHDUW� UDWH� EDODQFLQJ�
FRQWULEXWHV� WR� SOD\HU� H[SHULHQFH� LQ� D� UHPRWH� MRJJLQJ�
DSSOLFDWLRQ��EHFDXVH�LW�DOORZV�SOD\HUV�WR�IRFXV�RQ�WKHLU�RZQ�
ILWQHVV�OHYHOV�ZKLOH�VWLOO�HQJDJLQJ�ZLWK�DQRWKHU�SHUVRQ���

:H�SUHVHQW�D�JDPH�WKDW�LV�SOD\HG�ZLWK�VHGHQWDU\�RU�PRWLRQ�
EDVHG�FRQWUROV� LQ�HLWKHU�XQEDODQFHG�RU�EDODQFHG�VHWWLQJV�WR�
H[DPLQH�SOD\HU�SHUIRUPDQFH��H[SHULHQFH��DQG�VHOI�HVWHHP���

$� 6<67(0� 72� 678'<� 3/$<(5� %$/$1&,1*� ,1�
027,21�%$6('�*$0(6�
7R�VWXG\�WKH�HIIHFWV�RI�EDODQFLQJ�LQ�PRWLRQ�EDVHG�SOD\��ZH�
LPSOHPHQWHG� D� GDQFLQJ� JDPH� VLPLODU� WR� 'DQFH� 'DQFH�
5HYROXWLRQ� ±� D� SRSXODU� PRWLRQ�EDVHG� JDPH� >��@� ±� WKDW� LV�
SOD\DEOH� E\� DEOH�ERGLHG� SHUVRQV� �XVLQJ� GDQFH� PDWV�� DQG�
SHUVRQV� ZLWK� PRELOLW\� GLVDELOLWLHV� �ZKHHOFKDLU� LQSXW��� :H�
FKRVH� WKLV� JDPH� IRU� WZR� UHDVRQV�� )LUVW�� WKH� JDPH� GUDZV�
PXFK� RI� LWV� DSSHDO� IURP� V\PPHWULF� SOD\HU� UROHV� ZKHUH�
FRPSHWLQJ� SOD\HUV� DUH� UHTXLUHG� WR� FRPSOHWH� VLPLODU�
FKDOOHQJHV�� WKHUHIRUH�� LW� LV� LQWHUHVWLQJ� WR� VWXG\� EDODQFLQJ��
6HFRQG�� SHUIRUPDQFH� LQ� WKH� JDPH� LV� GHWHUPLQHG� E\� D�
FRPELQDWLRQ�RI� WKH�SOD\HU¶V� OHYHO�RI�FRRUGLQDWLRQ�DQG�WKHLU�
SK\VLFDO� DELOLW\�� WKHUHIRUH� LW� LV� LQWHUHVWLQJ� IRU� EDODQFLQJ� D�
EURDG�UDQJH�RI�LQWUD�G\DG�GLIIHUHQFHV�LQ�VNLOO�DQG�DELOLW\���

*DPHSOD\�
7KH� JDPHSOD\� FRQVLVWV� RI� SHUIRUPLQJ� VWHSV� V\QFKURQRXVO\�
WR�WKH�EHDW�RI�D�VRQJ��7KHUH�DUH�IRXU�GLIIHUHQW�W\SHV�RI�VWHSV��
XS��GRZQ�� OHIW�� DQG� ULJKW��7KH�JDPH�XVHV�DUURZV�WKDW�SRLQW�
LQ�WKH�GLUHFWLRQ�RI�WKH�VWHSV�WR�LQGLFDWH�ZKLFK�VWHSV�WKH�XVHU�
KDV� WR�SHUIRUP��7KH�DUURZV�DSSHDU�DW�WKH�WRS�RI� WKH�VFUHHQ�
DQG� PRYH� GRZQZDUG�� $� VWDWLRQDU\� VHW� RI� WDUJHWV� �RQH� IRU�
HDFK� W\SH� RI� VWHS�� LV� GLVSOD\HG� QHDU� WKH� ERWWRP� RI� WKH�
VFUHHQ��7KH�SOD\HU�DLPV� WR�SHUIRUP� WKH�PRYH� LQGLFDWHG�E\�
HDFK�DUURZ�DW�WKH�PRPHQW�ZKHQ�WKH�DUURZ�LV�LQ�OLQH�ZLWK�WKH�
WDUJHW��7KH�SOD\HU�LV�DZDUGHG�SRLQWV�EDVHG�RQ�KRZ�FORVH�WKH�
DUURZ�ZDV� WR�WKH�WDUJHW�DW� WKH�PRPHQW� WKH\�SHUIRUPHG� WKH�
LQGLFDWHG� VWHS�� )RU� WKH� WZR�SOD\HU� FRPSHWLWLYH� PRGH�� WKH�
VFUHHQ� LV�GLYLGHG� LQ�KDOI��ZLWK�HDFK�KDOI�KDYLQJ� LWV�RZQ�VHW�
RI�WDUJHWV�DQG�DUURZV��:H� LQFOXGHG�GDQFH�PXVLF� VLPLODU�WR�
WKH�PXVLF�XVHG�LQ�FRPPHUFLDOO\�DYDLODEOH�GDQFH�JDPHV���

*DPH�,QSXW�
7KH� JDPH� ZDV� LPSOHPHQWHG� LQ� &�� XVLQJ�0LFURVRIW� ;1$�
*DPH�6WXGLR�����DQG�WKH�0LFURVRIW�.LQHFW�6'.�DORQJVLGH�
WKH�.,1(&7

:KHHOV
�WRRONLW�>�@�IRU�ZKHHOFKDLU�LQSXW��

7KH� JDPH� LQFOXGHV� LQSXW� PRGHV� IRU� PRWLRQ�EDVHG� �GDQFH�
PDW�RU�ZKHHOFKDLU��DQG�VHGHQWDU\��JDPH�SDG��SOD\��

�
)LJXUH����6FUHHQ�RI�WKH�WZR�SOD\HU�GDQFLQJ�JDPH�ZH�FUHDWHG��

'DQFH�0DW��7KH�GDQFH�PDW�LV�D���VTXDUH�PHWHU�SDG��GLYLGHG�
LQWR�D���E\���JULG��VHH�)LJXUH������3OD\HUV�VWDQG�LQ�WKH�FHQWHU�
FHOO�RI�WKH�JULG��DQG�SHUIRUP�VWHSV�E\�VWHSSLQJ�RQ�FHOOV�ZLWK�
WKHLU� IHHW��7KH�FHOO� LQ� IURQW�RI�WKH�SOD\HU�FRUUHVSRQGV�WR�XS�
DUURZV�� WKH� FHOO� EHKLQG� WKH� SOD\HU� FRUUHVSRQGV� WR� GRZQ�
DUURZV��DQG�WKH�FHOOV�WR�WKH�OHIW�DQG�WR�WKH�ULJKW�RI�WKH�SOD\HU�
LQGLFDWH�OHIW�DQG�ULJKW�DUURZV��UHVSHFWLYHO\��

*DPH�3DG��7KH�VHGHQWDU\�LQSXW�PRGH�XVHV�WKH�IRXU�DFWLRQ�
EXWWRQV��DUUDQJHG�LQ�D�GLDPRQG�SDWWHUQ��RQ�D�VWDQGDUG�JDPH�
FRQWUROOHU�� 3OD\HUV� SUHVV� WKH� WRS� EXWWRQ� WR� SHUIRUP� DQ� XS�
VWHS��WKH� ORZHU�EXWWRQ�WR�SHUIRUP�D�GRZQ�VWHS��DQG�WKH�OHIW�
DQG�ULJKW�EXWWRQV�WR�SHUIRUP�OHIW��DQG�ULJKW�VWHSV��

:KHHOFKDLU�� 7KH� ZKHHOFKDLU� PRGH� HPXODWHV� WKH� GDQFLQJ�
DSSURDFK�RI�WKH�GDQFH�PDW�YHUVLRQ��E\� UHTXLULQJ�SOD\HUV� WR�
PRYH�DURXQG�ZLWK� WKH�ZKHHOFKDLU��7KH�SOD\HU�SHUIRUPV�DQ�
XS�VWHS�E\�PRYLQJ�WKH�ZKHHOFKDLU�IRUZDUG��D�GRZQ�VWHS�E\�
PRYLQJ� EDFNZDUG�� DQG� OHIW� DQG� ULJKW� VWHSV� E\� WXUQLQJ� WKH�
ZKHHOFKDLU� WR� WKH� OHIW� DQG� ULJKW�� UHVSHFWLYHO\�� :KHHOFKDLU�
PRYHPHQWV�DUH�FDSWXUHG�E\�D�0LFURVRIW�.LQHFW�VHQVRU���

%DODQFLQJ�3DUDPHWHUV�DQG�$SSURDFKHV�
:H�LPSOHPHQWHG�WKUHH�EDODQFLQJ�DSSURDFKHV� WKDW�YDULHG� LQ�
SHUFHSWLELOLW\� DQG� LQWHUDFWLRQ� ZLWK� JDPH¶V� PHFKDQLFV� DQG�
DGDSWHG� SDUDPHWHUV� DGGUHVVLQJ� JDPH� DFFHVVLELOLW\�
JXLGHOLQHV� E\� <XDQ� HW� DO�� >��@�� (DFK� EDODQFLQJ� DSSURDFK�
YDULHV�IHDWXUHV�WKUHH�JDPH�SDUDPHWHUV������6WHS�FRXQW��(DFK�
VWHS�LV�DVVRFLDWHG�ZLWK�D�VSHFLILF�WLPH�LQ�WKH�VRQJ�DW�ZKLFK�LW�
PXVW� EH� SHUIRUPHG� DQG� FRLQFLGHV� ZLWK� D� EHDW�� 1LQH� VWHS�
FKDUWV� ZHUH� FUHDWHG� IRU� HDFK� VRQJ� ±� WKH� ILUVW� VWHS� FKDUW�
FRQWDLQV�D�ODUJH�QXPEHU�RI�VWHSV��DQG�HDFK�VXFFHVVLYH�FKDUW�
UHPRYHV� D� FRQVWDQW� QXPEHU� RI� VWHSV� IURP� WKH� SUHYLRXV�
FKDUW������+LW�LQWHUYDO��6WHSV�PXVW�FRLQFLGH�ZLWK�WKH�PRPHQW�
ZKHQ� WKH� DUURZ� KLWV� WKH� VWDWLRQDU\� WDUJHW�� 7KH� WLPLQJ�
ZLQGRZ�DURXQG�WKLV�PRPHQW�FDQ�EH�DGMXVWHG��JLYLQJ�SOD\HUV�
PRUH� RU� OHVV� WLPH� WR� REWDLQ� IXOO� SRLQWV� IRU� SHUIRUPLQJ� WKH�
FRUUHFW� PRYH�� ���� 6FRUH�PXOWLSOLHU�� 7KH� QXPEHU� RI� SRLQWV�
DZDUGHG� IRU� VWHSV� RI� YDU\LQJ� TXDOLW\� FDQ� EH� FKDQJHG� WR�
LQFUHDVH� RU� GHFUHDVH� WKH� ILQDO� VFRUH�� %\� YDU\LQJ� WKHVH�
SDUDPHWHUV��ZH�FUHDWHG�WKUHH�EDODQFLQJ�DSSURDFKHV��

,QSXW� %DODQFLQJ�� ,QSXW� EDODQFLQJ� XVHV� D� GLIIHUHQW� VWHS�
FKDUW� IRU� HDFK� SOD\HU�� ,Q� RUGHU� WR� DFFRXQW� IRU� VFRUH�
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GLVFUHSDQFLHV� UHVXOWLQJ� IURP� IHZHU� WRWDO� VWHSV�� WKH� VFRUH�
PXOWLSOLHU�LV�DOVR�DGMXVWHG�VR�WKDW�ERWK�SOD\HUV�KDYH�DQ�HTXDO�
FKDQFH� RI� REWDLQLQJ� WKH� VDPH� VFRUH��+LW� LQWHUYDOV� DUH� NHSW�
FRQVWDQW�� ,QSXW� EDODQFLQJ� LV� YLVLEOH� WR� SOD\HUV� EHFDXVH� WKH�
LQWHUIDFH�GLVSOD\V�IHZHU�IDOOLQJ�DUURZV�IRU�RQH�SOD\HU��

7LPH�%DODQFLQJ��7LPH�EDODQFLQJ�DGMXVWV�WKH�KLW�LQWHUYDO�IRU�
HDFK� SOD\HU�� 6WHS� FRXQW� DQG� VFRUH� PXOWLSOLHU� DUH� NHSW�
FRQVWDQW�� 7KHUH� DUH� IRXU� SRVVLEOH� UHVXOWV�� LQSXW� LV� WRR� ODWH�
DQG� ZLOO� QRW� EH� VFRUHG�� LW� LV� UDWKHU� ODWH� DQG� SOD\HUV� ZLOO�
UHFHLYH� ³RND\´� DV� IHHGEDFN�� LW� LV� VOLJKWO\� ODWH� DQG�ZLOO� EH�
UDWHG�DV�³JRRG´��LW� LV�ULJKW�RQ�WLPH�DQG�FDQ�EH�FODVVLILHG�DV�
³SHUIHFW´��,Q�WKH�WLPH�EDODQFLQJ�FRQGLWLRQ��ZH�H[WHQGHG�WKH�
WLPH� LQWHUYDO� GXULQJ� ZKLFK� LQSXW� ZRXOG� EH� UHFRJQL]HG� DV�
³SHUIHFW´� WR� JLYH� WKH�ZHDNHU� SOD\HU� DQ� DGYDQWDJH�� EXW�ZH�
GLG� QRW� DGDSW� WKH� RYHUDOO� LQWHUYDO� GXULQJ�ZKLFK� LQSXW�ZDV�
UHFRJQL]HG��7LPH�EDODQFLQJ�LV�PRVW�KLGGHQ�IURP�SOD\HUV��

6FRUH� %DODQFLQJ�� 6FRUH� EDODQFLQJ� VHWV� LQGLYLGXDO� VFRUH�
PXOWLSOLHUV� IRU�HDFK�SOD\HU��6WHS�FRXQW�DQG�KLW� LQWHUYDO�DUH�
NHSW�FRQVWDQW��%DODQFLQJ�LV�KLGGHQ�IURP�SOD\HUV�LQ�WKH�VHQVH�
WKDW� LQ�JDPH� FKDOOHQJH� DSSHDUV� WR� EH� VLPLODU�� +RZHYHU�� LW�
PD\�EHFRPH�DSSDUHQW�ZKHQ�SOD\HUV�FRPSDUH�WKHLU�VFRUHV��

678'<����%$/$1&,1*�)25�$%/(�%2',('�3/$<(56�
,Q� WKH� ILUVW� VWXG\�� ZH� H[DPLQHG� WKH� HIIHFWLYHQHVV� RI� WKH�
EDODQFLQJ� DSSURDFKHV�� DQG� H[SORUHG� KRZ� SOD\HU� EDODQFLQJ�
DIIHFWHG�SOD\HU�H[SHULHQFH��VHOI�HVWHHP��DQG�UHODWHGQHVV���

%DODQFLQJ�&RQGLWLRQV�
,Q� DGGLWLRQ� WR� WKH� LQSXW�� WLPH�� DQG� VFRUH� EDODQFLQJ�
DSSURDFKHV�GHVFULEHG�SUHYLRXVO\��ZH�DOVR�LQFOXGHG�D�FRQWURO�
FRQGLWLRQ��L�H���QR�EDODQFLQJ��DQG�D�VHGHQWDU\�FRQGLWLRQ��L�H���
QR�EDODQFLQJ��SOD\HG�ZLWK�D�JDPH�SDG��

3DUWLFLSDQWV�DQG�3URFHGXUH�
7KH� H[SHULPHQW� ZDV� FRQGXFWHG� LQ� D� XQLYHUVLW\� ODERUDWRU\��
WKH� JDPH� ZDV� SUHVHQWHG� RQ� D� ��� LQFK� IODW�VFUHHQ�� ���
VWXGHQWV� ���� IHPDOH�� PHDQ� DJH ������ \HDUV�� 6' ������
SDUWLFLSDWHG�LQ�WKH�VWXG\��������RI�WKH�SDUWLFLSDQWV�LQGLFDWHG�
WKDW�WKH\�SOD\�JDPHV�DW� OHDVW�D� IHZ� WLPHV�SHU�PRQWK������
ZHUH�H[SHULHQFHG�ZLWK�WKH�JDPHSDG������ZLWK�D�GDQFH�PDW��
'\DGV�ZHUH�FRPSRVHG�RI�IULHQGV�DQG�DFTXDLQWDQFHV��

�

)LJXUH����6WXG\�VHWXS�IRU�DEOH�ERGLHG�SOD\HUV�DQG�SOD\HUV�LQ�
ZKHHOFKDLUV��OHIW��DQG�DEOH�ERGLHG�G\DGV��ULJKW���

$IWHU� SURYLGLQJ� LQIRUPHG� FRQVHQW�� RQH� SDUWLFLSDQW�
FRPSOHWHG�DQ�LQWURGXFWRU\�TXHVWLRQQDLUH�DERXW�WKHLU�FXUUHQW�
DIIHFWLYH� VWDWH�� ZKLOH� WKH� RWKHU� SDUWLFLSDQW� FRPSOHWHG� DQ�
DELOLW\�SUHWHVW�LQ�D�VHSDUDWH�URRP��7KH\�WKHQ�VZLWFKHG�UROHV��

7KH� DELOLW\� SUHWHVW� ZDV� FRPSULVHG� RI� D� WUDLQLQJ� VRQJ�
IROORZHG�E\�DQ�DVVHVVPHQW�VHTXHQFH�RI�LQFUHDVLQJ�GLIILFXOW\�
DQG� VSHHG�� DQG� ZDV� VFRUHG� E\� WKH� QXPEHU� RI� FRPSOHWHG�
PRYHV��7KH�VFRUH�GLIIHUHQWLDO�EHWZHHQ�WKH� WZR�SOD\HUV� WKDW�
UHVXOWHG� IURP� WKLV� DELOLW\� WHVW� GHWHUPLQHG� WKH� DPRXQW� RI�
EDODQFLQJ� DSSOLHG� LQ� WKH� PDLQ� SDUW� RI� WKH� H[SHULPHQW�� ,Q�
DGGLWLRQ��WKH�VFRUH�GLIIHUHQWLDO�ZDV�XVHG�WR�VHW�JURXS�YDOXHV�
IRU�VWHS�FRXQW�LQ�WKH�FRQWURO�FRQGLWLRQ��3DUWLFLSDQWV�ZHUH�QRW�
LQIRUPHG� DERXW� WKHLU� SHUIRUPDQFH� UHODWLYH� WR� WKHLU� SDUWQHU��
'XULQJ�WKH�PDLQ�SDUW�RI�WKH�H[SHULPHQW��SDUWLFLSDQWV�SOD\HG�
WKH�JDPH�WRJHWKHU� LQ�HDFK�RI�WKH�ILYH�EDODQFLQJ�FRQGLWLRQV��
(DFK� FRQGLWLRQ� ZDV� FRPSULVHG� RI� WKUHH� VRQJV� �FRQVLVWHQW�
DFURVV� FRQGLWLRQV� DQG� SDUWLFLSDWLQJ� G\DGV�� UHVXOWLQJ� LQ� VL[�
PLQXWHV�RI�SOD\�SHU�FRQGLWLRQ��7KH�RUGHU�RI�SUHVHQWDWLRQ�RI�
WKH� PRWLRQ�EDVHG� FRQGLWLRQV� ZDV� EDODQFHG� XVLQJ� D� /DWLQ�
VTXDUH��7KH�VHGHQWDU\�FRQGLWLRQ�ZDV�SUHVHQWHG�ILUVW�IRU�KDOI�
RI� WKH� SDUWLFLSDQWV� DQG� ODVW� IRU� WKH� RWKHU� KDOI�� WR� DYRLG�
VZLWFKLQJ�FRQWUROOHUV�PXOWLSOH�WLPHV�GXULQJ�WKH�H[SHULPHQW��
$IWHU� HDFK� FRQGLWLRQ� WKH� SDUWLFLSDQWV� FRPSOHWHG�
TXHVWLRQQDLUHV� DVVHVVLQJ� WKHLU� DIIHFWLYH� VWDWH�� H[SHULHQFH�
ZLWK�WKH�JDPH��WKHLU�VHOI�HVWHHP��DQG�WKHLU�SHUFHSWLRQ�RI�WKH�
EDODQFLQJ� WHFKQLTXHV�� $W� WKH� HQG� RI� WKH� H[SHULPHQW��
SDUWLFLSDQWV�FRPSOHWHG�D�GHPRJUDSKLF�TXHVWLRQQDLUH��ZKLFK�
LQFOXGHG�TXHVWLRQV�DERXW�VH[��DJH��DQG�JDPH�H[SHULHQFH��

0HDVXUHV�
:H� FROOHFWHG� GHSHQGHQW� PHDVXUHV� XVLQJ� LQ�JDPH� ORJJLQJ�
DQG� YDOLGDWHG� VFDOHV�� &URQEDFK¶V� � IRU� DOO� FRQVWUXFWV� E\�
FRQGLWLRQV�ZDV�DFFHSWDEOH� � !������� H[FHSW� IRU� UHODWHGQHVV�
LQ�VFRUH�EDODQFLQJ�ZKLFK�ZDV�XQDFFHSWDEOH�� !�������

3HUIRUPDQFH� /RJJLQJ�� 7KH� V\VWHP� ORJJHG� D� YDULHW\� RI�
SHUIRUPDQFH� PHDVXUHV�� ,Q� RXU� DQDO\VLV�� ZH� GLVFXVV� WKH�
IROORZLQJ� YDOXHV�� VWHS� FRXQW�� L�H��� WKH� QXPEHU� RI� FRUUHFW�
VWHSV� SOD\HUV� PDGH� GXULQJ� JDPHSOD\�� DQG� WKH� LQIRUPDWLRQ�
RQ� WKH� RYHUDOO� VFRUH�� L�H��� WKH� SRLQWV� D� SOD\HU� DFKLHYHG�
UHJDUGOHVV� RI� WKHLU� VWHS� FRXQW�� 2YHUDOO� VFRUH� LV� XVHG� WR�
GHWHUPLQH�WKH�ZLQQHU�RI�WKH�JDPH��

3OD\HU� ([SHULHQFH� 0HDVXUHV��:H� FROOHFWHG� D� YDULHW\� RI�
PHDVXUHV� WR� DVVHVV� SOD\HU� H[SHULHQFH�� 7KHVH� DUH� DOO�
YDOLGDWHG� VFDOHV� WKDW� DUH� FRPPRQ� IRU� DVVHVVLQJ� SOD\�
H[SHULHQFH� �H�J��� >��� ��@��� 3OHDVH� VHH� >�@� IRU� GHWDLOV� RQ� WKH�
VFDOHV� XVHG�� :H� DVVHVVHG� HPRWLRQDO� YDOHQFH� XVLQJ� WKH� ��
SRLQW� 3RVLWLYH� $IIHFW� 1HJDWLYH� $IIHFW� 6FKHGXOH� �3$1$6��
>��@�� 7R� GHFRQVWUXFW� SOD\HU� H[SHULHQFH� LQWR� LWV� XQGHUO\LQJ�
FRQVWUXFWV��ZH� HPSOR\HG� WKH� ��SRLQW� 3OD\HU�([SHULHQFH�RI�
1HHG�6DWLVIDFWLRQ� 6FDOH� �3(16�� >��@�� ZKLFK� DVVHVVHV� ILYH�
FRQVWUXFWV�� &RPSHWHQFH�� $XWRQRP\�� 5HODWHGQHVV��
,PPHUVLRQ��DQG�,QWXLWLYH�&RQWURO��

3OD\HU� 6HOI�3HUFHSWLRQ�� 7R� DVVHVV� VHOI�HVWHHP� DIWHU� SOD\�
ZH� XVHG� WKH� 5RVHQEHUJ� 6HOI�(VWHHP� 6FDOH� �56(�� >��@��
ZKLFK�KDV�EHHQ�XVHG�LQ�JDPHV�XVHU�UHVHDUFK�EHIRUH�>��@��,Q�
WKH�56(�SDUWLFLSDQWV�DUH�DVNHG�WR�UDWH�RQ�WKHLU�DJUHHPHQW�RQ�
WHQ� VWDWHPHQWV� XVLQJ� D� ��SRLQW� VFDOH� UDQJLQJ� IURP� ��
�VWURQJO\� GLVDJUHH�� WR� �� �VWURQJO\� DJUHH��� H�J��� ³2Q� WKH�
ZKROH��,�DP�VDWLVILHG�ZLWK�P\VHOI´��
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'DWD�$QDO\VHV�
:H� FDWHJRUL]HG� HDFK� PHPEHU� RI� WKH� G\DG� DV� HLWKHU� WKH�
ZHDNHU� RU� VWURQJHU� SOD\HU�� GHSHQGLQJ� RQ� KLV�RU� KHU� DELOLW\�
SUHWHVW� VFRUH�� 3OD\HU� H[SHULHQFH� GDWD� ZHUH� DQDO\]HG� SHU�
SOD\HU�XVLQJ�50�$129$�ZLWK�EDODQFH�W\SH� �LQSXW��VFRUH��
WLPH�� FRQWURO�� DV� WKH� ZLWKLQ�VXEMHFWV� IDFWRU� DQG� SOD\HU�
VWUHQJWK� �ZHDNHU�� VWURQJHU�� DV� D� EHWZHHQ�VXEMHFWV� IDFWRU��
SHUIRUPDQFH� GDWD� ZHUH� DQDO\]HG� SHU� JURXS� XVLQJ� 50�
$129$� ZLWK� EDODQFH� W\SH� DV� WKH� ZLWKLQ�VXEMHFWV� IDFWRU��
$OO� SDUDPHWULF� WHVWV� ZHUH� SHUIRUPHG� DIWHU� YDOLGDWLQJ� WKH�
GDWD� IRU� DVVXPSWLRQV�RI�$129$�XVH��'HJUHHV�RI� IUHHGRP�
ZHUH� FRUUHFWHG� XVLQJ� WKH� +X\QK�)HOGW� PHWKRG�� LI� WKH�
DVVXPSWLRQ� RI� VSKHULFLW\� ZDV� QRW� VDWLVILHG�� 3DLUZLVH�
FRPSDULVRQV� XVHG� WKH� %RQIHUURQL�PHWKRG�� 3HUFHSWLRQ� GDWD�
ZHUH� DQDO\]HG� ZLWK� QRQ�SDUDPHWULF� WHVWV� �DV� GHVFULEHG� LQ�
WKH� UHVXOWV� VHFWLRQ�� VHSDUDWHO\� IRU� WKH�ZHDNHU�DQG� VWURQJHU�
SOD\HUV�� 6LJQLILFDQFH� ZDV� VHW� DW�  ������ 7KH� VHGHQWDU\�
FRQGLWLRQ�ZDV�DQDO\]HG�VHSDUDWHO\��

5HVXOWV�
:H�SUHVHQW� UHVXOWV� IRU�SHUIRUPDQFH��SOD\HU�H[SHULHQFH�DQG�
WKHQ�SOD\HU�SHUFHSWLRQV�RI�JDPH�EDODQFLQJ���

7DEOH����0HDQV��6'��IRU�SOD\HU�H[SHULHQFH�DQG�SHUIRUPDQFH�
GDWD�E\�SOD\HU�VWUHQJWK��
9DOXHV�DUH�LQ�WKRXVDQGV�RI�SRLQWV�

� :HDNHU�3OD\HUV�

�
,QSXW� 6FRUH� 7LPH� 8QEDODQFHG� 6HGHQWDU\�

�� PHDQ��6'�� PHDQ��6'�� PHDQ��6'�� PHDQ��6'�� PHDQ��6'��
6HOI�(VWHHP� ������������ ������������ ������������ ������������ ������������

&RPSHWHQFH� ����������� ����������� ����������� ����������� �����������

$XWRQRP\� ����������� ����������� ����������� ����������� �����������

5HODWHGQHVV� ����������� ����������� ���������� ����������� �����������

,PPHUVLRQ� ���������� ����������� ����������� ����������� �����������

&RQWURO� ����������� ����������� ����������� ����������� �����������

1HJ��$IIHFW� ����������� ����������� ����������� ����������� �����������

3RV��$IIHFW� ����������� ����������� ����������� ����������� �����������

6FRUH
��P�� ���������� ���������� ��������� ��������� ����������

+LWV��P�� ������������� ������������� ������������� ������������� �������������

�� 6WURQJHU�3OD\HU�

6HOI�(VWHHP� ������������ ��������� ������������ ������������ ���������

&RPSHWHQFH� ����������� ����������� ����������� ���������� ����������

$XWRQRP\� ����������� ����������� ����������� ����������� �����������

5HODWHGQHVV� ����������� ����������� ����������� ����������� ����������

,PPHUVLRQ� ����������� ����������� ����������� ����������� �����������

&RQWURO� ����������� ����������� ���������� ����������� �����������

1HJ��$IIHFW� ����������� ����������� ����������� ����������� ����������

3RV��$IIHFW� ����������� ����������� ����������� ����������� �����������

6FRUH
��P�� ���������� ���������� ���������� ��������� ����������

+LWV��P�� ������������ ������������ ������������ ������������ ������������

3HUIRUPDQFH�DQG�2XWFRPH�
'LG� EDODQFLQJ� DSSURDFK� DIIHFW� SHUIRUPDQFH"� $� 50�
$129$� RQ� WKH� VFRUH� GLIIHUHQWLDO� �FDOFXODWHG� DV� WKH�
GLIIHUHQFH�EHWZHHQ�WKH�VXP�RI�HDFK�SOD\HU¶V�VFRUHV�RYHU�WKH�
WKUHH� VRQJV� LQ� D� VLQJOH� EDODQFLQJ� FRQGLWLRQ�� DQG� WKH� VWHS�
FRXQW� GLIIHUHQWLDO� �FDOFXODWHG� LQ� D� VLPLODU� IDVKLRQ� IRU� VWHS�
FRXQW�� UHYHDOHG� WKDW� EDODQFLQJ� W\SH� FKDQJHG� ERWK� VFRUH�

GLIIHUHQWLDO��)����������� ������S ������K
� �����DQG�VWHS�FRXQW�

GLIIHUHQWLDO� �)��������� ������� S|������ K� ������ 3DLUZLVH�
FRPSDULVRQV� VKRZ� WKDW� LQSXW� EDODQFLQJ� ±� ZKLFK� EDODQFHG�
WKH� QXPEHU� RI� DUURZV� JLYHQ� WR� SDUWLFLSDQWV� ±� \LHOGHG� D�
JUHDWHU� VWHS� FRXQW� GLIIHUHQWLDO� WKDQ� WKH� RWKHU� WKUHH�
DSSURDFKHV� �VFRUH�� S ������ WLPH�� S ������ FRQWURO�� S �������
,Q� WHUPV� RI� WKH� UHVXOWLQJ�VFRUH�GLIIHUHQWLDO�� WLPH� EDODQFLQJ�
UHVXOWHG�LQ�D� ORZHU�VFRUH�GLIIHUHQWLDO� WKDQ�LQSXW��S ������RU�
VFRUH��S ������EDODQFLQJ���7KHUH�ZHUH�QR�RWKHU�GLIIHUHQFHV���

'LG� WKH� EDODQFLQJ� DSSURDFK� FKDQJH� WKH� RXWFRPH�

�ZLQ�ORVH�"�:H�FRXQWHG�WKH�QXPEHU�RI� VRQJV�ZRQ�E\�HDFK�
SOD\HU�IRU�HDFK�EDODQFLQJ�W\SH��UDQJH��������$�)ULHGPDQ�WHVW�
VKRZHG�WKDW�WKH�QXPEHU�RI�VRQJV�ZRQ�E\�WKH�ZHDNHU�SOD\HU�

ZDV�GLIIHUHQW�DFURVV�WKH�EDODQFLQJ�W\SHV��F�� ������S �������
3DLUZLVH�:LOFR[RQ� WHVWV� VKRZHG� WKDW� D� JUHDWHU� QXPEHU� RI�
JDPHV�ZHUH�ZRQ�E\�WKH�ZHDNHU�SOD\HU�ZLWK�VFRUH�EDODQFLQJ�
��������WKDQ�LQSXW���������S �������WLPH���������S �������RU�
QR�EDODQFLQJ���������S ��������

$V��)LJXUH���VKRZV��FRPSDUHG�WR�WKH�FRQWURO��QR�EDODQFLQJ���
WKH� WLPH� EDODQFLQJ� UHVXOWHG� LQ� PRUH� ZLQV� E\� WKH� ZHDNHU�
SOD\HU� �PRUH� EOXH� EDUV��� EXW� FORVHU� JDPHV� �PRUH� ORZHU�
EDUV��� KRZHYHU�� WKH� VFRUH� DSSURDFK� UHVXOWHG� LQ� PDQ\�ZLQV�
E\� WKH� ZHDNHU� SOD\HU� ZLWK� WKH� ZHDNHU� SOD\HU� JUHDWO\�
RXWVFRULQJ�WKH�VWURQJHU��

� �

)LJXUH����+LVWRJUDPV�IRU�VFRUH�GLIIHUHQWLDO��\�D[LV�[�������
*UHHQ�EDUV�DUH�ZLQV�E\�ZHDNHU�SOD\HU��EOXH�EDUV�DUH�ZLQV�E\�
VWURQJHU�SOD\HUV��/RZHU�EDUV�VKRZ�D�VPDOOHU�VFRUH�GLIIHUHQWLDO�

DQG�KLJKHU�EDUV�VKRZ�D�KLJKHU�VFRUH�GLIIHUHQWLDO�

3OD\HU�6HOI�(VWHHP�
'LG�EDODQFLQJ�W\SH�DIIHFW�SRVW�SOD\�VHOI�HVWHHP"�7KHUH�ZDV�
D� PDLQ� HIIHFW� RI� EDODQFH� W\SH� RQ� VHOI�HVWHHP� �)���� ������

S|������ K� ������ 3DLUZLVH� FRPSDULVRQV� VKRZHG� WKDW� LQSXW�
EDODQFLQJ�UHVXOWHG�LQ�ORZHU�UDWLQJV�RI�VHOI�HVWHHP�WKDQ�VFRUH�

�S|������� WLPH� �S ������� RU� QR� �S ������ EDODQFLQJ��
+RZHYHU�� D� VLJQLILFDQW� LQWHUDFWLRQ� ZLWK� SOD\HU� VWUHQJWK�

�)���� ������ S ������ K� ����� UHYHDOHG� WKDW� WKH� LQSXW�

DSSURDFK�UHVXOWHG� LQ� ORZHU�VHOI�HVWHHP�WKDQ�VFRUH� �S|������
RU�WLPH��S ������DSSURDFKHV�IRU�ZHDNHU�SOD\HUV�EXW�RQO\�WKH�
WLPH��S ������DSSURDFK�IRU�VWURQJHU�SOD\HUV��VHH�7DEOH������

3OD\HU�([SHULHQFH�
'LG�EDODQFH�DSSURDFK�DIIHFW� WKH�SOD\HU�H[SHULHQFH"�7KHUH�
ZDV� D� PDLQ� HIIHFW� RQ� UHODWHGQHVV� �)���� ������ S ������

K� ������3DLUZLVH�WHVWV�VKRZHG�WKDW�VFRUH�EDODQFLQJ�UHVXOWHG�
LQ�VOLJKWO\�KLJKHU�UHODWHGQHVV�WKDQ�LQSXW�EDODQFLQJ��DOWKRXJK�
WKLV� FRPSDULVRQ� IDLOHG� WR� UHDFK� VWDWLVWLFDO� VLJQLILFDQFH�
�%RQIHUURQL�FRUUHFWHG� S ������� 7KHUH� ZHUH� QR� RWKHU�
VLJQLILFDQW�PDLQ�HIIHFWV�RI�EDODQFH�W\SH�RU�SOD\HU�VWUHQJWK���

7KHUH� ZDV� D� VLJQLILFDQW� EDODQFH� W\SH� E\� SOD\HU� VWUHQJWK�
LQWHUDFWLRQ� RQ� LQFUHDVH� LQ� SRVLWLYH� DIIHFW� �)���� ������

6HVVLRQ��([HUJDPH�'HVLJQ &+,�������2QH�RI�D�&+,QG��7RURQWR��21��&DQDGD

����



� �

S ������K� �����VKRZLQJ�WKDW�VFRUH�EDODQFLQJ�UHVXOWHG� LQ�D�
ELJJHU� LQFUHDVH� LQ� SRVLWLYH� DIIHFW� WKDQ� WLPH� EDODQFLQJ� IRU�

ZHDNHU�SOD\HUV��S �������EXW�QRW�VWURQJHU�SOD\HUV��S|�������

3OD\HU�3HUFHSWLRQ�RI�%DODQFLQJ�
:DV�EDODQFLQJ�SHUFHLYHG"�:H�DVNHG�SOD\HUV�WR�UHSRUW�DIWHU�
HDFK� EDODQFLQJ� FRQGLWLRQ� RQ� ZKHWKHU� RU� QRW� RQH� RI� WKH�
SOD\HUV�KDG�EHHQ�JLYHQ�DVVLVWDQFH��IRU�IUHTXHQFLHV�VHH�7DEOH�
����,Q�JHQHUDO��SOD\HUV�DVVXPHG�WKDW�EDODQFLQJ�KDG�QRW�EHHQ�
DSSOLHG�� &KL�VTXDUHG� WHVWV� VKRZ� WKDW� WKLV� SRVLWLRQ� ZDV�
VLJQLILFDQW� IRU� ZHDNHU� SOD\HUV� IRU� VFRUH� EDODQFLQJ� DQG� QR�
EDODQFLQJ�DQG�IRU�VWURQJHU�SOD\HUV�LQ�WLPH�EDODQFLQJ����

7DEOH����)UHTXHQFLHV�SHU�EDODQFLQJ�W\SH��*UH\�URZV��FKRLFH�
WKDW�EDODQFLQJ�ZDV�QRW�DSSOLHG��������:KLWH�URZV��FKRLFH�RI�

ZKR�ZDV�VWURQJHU�SOD\HU��PH��QR�GLIIHUHQFH��P\�SDUWQHU���������

� ,QSXW� 6FRUH� 7LPH� &RQWURO�

� 1� F�� S� 1� F�� S� 1� F�� S� 1� F�� S�
:HDNHU� ��� ����� ����� ��� ����� ����� ��� ����� ����� ��� ����� �����

6WURQJHU� ��� ����� ����� ��� ����� ����� ��� ����� ����� ��� ����� �����

:HDNHU� ������� ����� ����� ������ ����� ����� ������� ����� ����� ������� ����� �����

6WURQJHU� ������� ����� ����� ������ ����� ����� ������ ����� ����� ������� ����� �����

+RZ�GLG�SOD\HUV�SHUFHLYH�WKHLU�UHODWLYH�SHUIRUPDQFH"�$IWHU�
HDFK�EDODQFLQJ�FRQGLWLRQ��ZH�DVNHG�SOD\HUV�WR�FKRRVH�ZKR�
ZDV� WKH� VWURQJHU� SOD\HU�� WKHPVHOYHV�� WKHLU� SDUWQHU�� RU�
QHLWKHU�� &KL�VTXDUHG� WHVWV� VKRZHG� WKDW� ZHDNHU� SOD\HUV�
WKRXJKW�WKHLU�SDUWQHU�ZDV�VWURQJHU�ZKHQ�LQSXW�EDODQFLQJ�RU�
QR�EDODQFLQJ�ZDV� XVHG�� 6WURQJHU� SOD\HUV� WKRXJKW� WKDW� WKH\�
ZHUH�WKH�EHWWHU�SOD\HU�ZLWK�QR�EDODQFLQJ��VHH�7DEOH������

+RZ� GLG� SOD\HUV� IHHO� DERXW� EHDWLQJ� RU� ORVLQJ� WR� WKHLU�

SDUWQHU"�:H�DVNHG�SOD\HUV�WR�UDWH�WKHLU�DJUHHPHQW�ZLWK�WKH�
VWDWHPHQW� ³,� WULHG� P\� EHVW� WR� EHDW� WKH� RWKHU� SOD\HU´� DQG�
&RPSHWLQJ� DJDLQVW� WKH� RWKHU� SHUVRQ�PDGH�PH� IHHO� JXLOW\´���
)ULHGPDQ�WHVWV�VKRZHG�QR�GLIIHUHQFHV�LQ�ERWK�TXHVWLRQV�IRU�
HLWKHU� WKH� ZHDNHU� RU� VWURQJHU� SOD\HUV� �VHH� 7DEOH� ����
,QWHUYLHZ� UHVXOWV� VKRZ� WKDW� SOD\HUV� ZHUH� FRPIRUWDEOH�
FRPSHWLQJ� DJDLQVW� WKHLU� IULHQGV�� :KHQ� UHIOHFWLQJ� XSRQ�
VLWXDWLRQV�LQ�ZKLFK�WKH\�ZRXOG� IHHO�XQFRPIRUWDEOH�ZLQQLQJ�
DQG� FRQVLGHU� OHWWLQJ� DQRWKHU� SHUVRQ� ZLQ�� PDQ\� SOD\HUV�
UHIHUUHG� WR� \RXQJ� FKLOGUHQ�� D� SOD\HU� JURXS� ZLWK� ODUJHO\�
GLIIHUHQW� DELOLWLHV�� $GGLWLRQDOO\�� SOD\HU� VWDWHPHQWV� VXJJHVW�
WKDW� G\DGV� XVXDOO\� ZHUH� DZDUH� RI� HDFK� RWKHU¶V� SK\VLFDO�
DELOLWLHV��DQG�KDG�H[SHFWDWLRQV�RI�ZKR�ZRXOG�ZLQ�D�JDPH��

7DEOH����0HDQV��6'��IRU�DJUHHPHQW�RQ�D���SRLQW�VFDOH�
�� VWURQJO\�GLVDJUHH��� VWURQJO\�DJUHH���DQG�)ULHGPDQ�WHVWV��

� � ,QSXW� 6FRUH� 7LPH� &RQWURO� )ULHGPDQ�

7ULHG�
%HVW�

:HDNHU� ���������� ���������� ���������� ���������� F� ������S �����
6WURQJHU� ���������� ���������� ���������� ���������� F� ������S �����

)HHO�
*XLOW\�

:HDNHU� ���������� ���������� ���������� ���������� F� ������S �����
6WURQJHU� ���������� ���������� ���������� ���������� F� ������S �����

5HVXOWV�IRU�%DODQFLQJ�WKH�6HGHQWDU\�*DPH�
3HUIRUPDQFH��7KH�DELOLW\�SUHWHVW�ZDV�EDVHG�RQ�WKH�PRWLRQ�
EDVHG�YHUVLRQ�RI�WKH�JDPH��VR�ZH�ILUVW�ORRNHG�WR�VHH�ZKHWKHU�
WKHUH�ZHUH�SHUIRUPDQFH�GLIIHUHQFHV�EHWZHHQ�WKH�FRQWURO�DQG�
VHGHQWDU\� FRQGLWLRQV�� 3DLUHG�VDPSOHV� W�WHVWV� VKRZHG� QR�

GLIIHUHQFH� LQ� WKH� VFRUH� GLIIHUHQWLDO� �W�� ������ S ������ RU�
QXPEHU�RI�VRQJV�ZRQ�E\�WKH�ZHDNHU�SOD\HU��W�� ���S ��������

6HOI�(VWHHP�DQG�3OD\HU�([SHULHQFH��:H�FRQGXFWHG�D�50�
$129$�RQ�DOO�H[SHULHQFH�PHDVXUHV�ZLWK�SOD\HU�VWUHQJWK�DV�
D�EHWZHHQ�VXEMHFWV�IDFWRU��7KHUH�ZDV�QR�HIIHFW�RI�FRQWUROOHU�
�)���� ������S �������RU�LQWHUDFWLRQ�RI�FRQWUROOHU�DQG�SOD\HU�
VWUHQJWK� �)���� ������S ������RQ�VHOI�HVWHHP��7KHUH�ZDV� DQ�
LQWHUDFWLRQ� RI� FRQWUROOHU� DQG� SOD\HU� VWUHQJWK� RQ� QHJDWLYH�

DIIHFW�LQFUHDVH��)���� �����S ������K
� ������VKRZLQJ�WKDW�WKH�

ZHDNHU� SOD\HUV� KDG� QHJDWLYH� DIIHFW� GURS� PRUH� LQ� WKH�
PRWLRQ�EDVHG� FRQGLWLRQ� WKDQ� WKH� VHGHQWDU\� FRQGLWLRQ��
ZKHUHDV�WKH�VWURQJHU�SOD\HUV�GLVSOD\HG�WKH�RSSRVLWH�SDWWHUQ���
7KHUH�ZHUH�QR�RWKHU�GLIIHUHQFHV���

3HUFHSWLRQ�RI�%DODQFLQJ��:KHQ�DVNHG�WR�UHSRUW�RQ�ZKHWKHU�
DVVLVWDQFH�ZDV� SURYLGHG� WR� D� SOD\HU��ZHDNHU� SOD\HUV�FKRVH�
µQR¶�D�VLJQLILFDQW�SHUFHQWDJH�RI�WKH�WLPH�LQ�ERWK�WKH�FRQWURO�

��������F�� ������ S ������ DQG� VHGHQWDU\� �������� F
�
� ������

S ������ FRQGLWLRQV�� ZKHUHDV� VWURQJHU� SOD\HUV� FKRVH� µQR¶�

PRUH� LQ�WKH�VHGHQWDU\���������F�� ������S ������FRQGLWLRQ��
EXW� QRW� VLJQLILFDQWO\� VR� LQ� WKH� FRQWURO� �������� F�� �����
S ������ FRQGLWLRQ��:KHQ� DVNHG� WR� UHSRUW� RQ�ZKR�ZDV� WKH�
VWURQJHU� SOD\HU�� ZHDNHU� SOD\HUV� FKRVH� WKHLU� SDUWQHU�
VLJQLILFDQWO\�PRUH�LQ�ERWK��FRQWURO���������VHGHQWDU\���������
FRQGLWLRQV�� DQG� VWURQJHU� SOD\HUV� FKRVH� WKHPVHOYHV�
VLJQLILFDQWO\�PRUH�LQ�ERWK��FRQWURO���������VHGHQWDU\���������
FRQGLWLRQV��&KL�VTXDUHG�WHVWV�VKRZ�WKDW�WKHVH�FKRLFHV�DUH�DOO�
VLJQLILFDQW��DOO�S���������:KHQ�DVNHG�WR�UHSRUW�RQ�ZKHWKHU�
WKH\�WULHG�WKHLU�EHVW�WR�EHDW�WKH�RWKHU�SOD\HU��FRQWUROOHU�PDGH�

QR�GLIIHUHQFH� LQ�WKH�UDWLQJV� IRU�ZHDNHU� �F� �����S ������RU�
VWURQJHU��F� �����S ������SOD\HUV��:KHQ�DVNHG�WR�UHSRUW�RQ�
ZKHWKHU�WKH\�IHOW�JXLOW\�FRPSHWLQJ�DJDLQVW�WKH�RWKHU�SOD\HU��
FRQWUROOHU� PDGH� QR� GLIIHUHQFH� IRU� WKH� VWURQJHU� SOD\HUV�

�F� �����S �������KRZHYHU��ZHDNHU�SOD\HUV�IHOW�OHVV�JXLOW\�LQ�
WKH�PRWLRQ�EDVHG�JDPH� �PHDQ ������6' ������ WKDQ� LQ� WKH�

VHGHQWDU\�JDPH��PHDQ ������6' �������F� �����S ��������

6XPPDU\�IRU�6HGHQWDU\�,QWHUDFWLRQ�
7KH� XVH� RI�PRWLRQ�EDVHG�RU� VHGHQWDU\� FRQWUROV�PDGH� OLWWOH�
GLIIHUHQFH� WR�KRZ�EDODQFLQJ� DIIHFWHG�SOD\�� ,W� LV� LQWHUHVWLQJ�
WKDW�ZHDNHU�SOD\HUV� IHOW� OHVV�JXLOW\�FRPSHWLQJ�DJDLQVW�WKHLU�
SDUWQHU�ZKHQ�XVLQJ� WKH�PRWLRQ�EDVHG� FRQWUROV� �ZKHUH� WKH\�
ZHUH�DW�D�GLVDGYDQWDJH��WKDQ� WKH�VHGHQWDU\�FRQWUROV��ZKHUH�
DQ\�GLVDGYDQWDJH�ZDV�QRW�UHODWHG�WR�SK\VLFDO�DELOLW\�����

6XPPDU\�RI�)LQGLQJV�IRU�6WXG\���
2XU� H[SHULPHQW� VKRZHG� D� YDULHW\� RI� GLIIHUHQFHV� EHWZHHQ�
WKH� EDODQFLQJ� DSSURDFKHV�� ,QSXW� EDODQFLQJ� EHVW� EDODQFHG�
VWHS� FRXQW�� ZKLFK� LV� QRW� VXUSULVLQJ� EHFDXVH� IHZHU� DUURZV�
ZHUH� SUHVHQWHG�� WKXV� LW� ZDV� PRUH� OLNHO\� WKDW� WKH� DUURZV�
ZRXOG� EH� KLW�� +RZHYHU�� LQSXW� EDODQFLQJ� ZDV� D� YLVLEOH�
DSSURDFK�� PDNLQJ� WKH� GLIIHUHQFH� LQ� DELOLW\� EHWZHHQ� WKH�
SDUWLFLSDQWV� H[SOLFLW�� DQG� LW� QHJDWLYHO\� DIIHFWHG� WKH�ZHDNHU�
SDUWLFLSDQWV¶� IHHOLQJV� RI� VHOI�HVWHHP� DQG� RI� WKHLU� RZQ�
SHUIRUPDQFH� FRPSDUHG� WR� WKHLU� SDUWQHU¶V�� 7KLV� YLVLEOH�
DSSURDFK� DOVR� QHJDWLYHO\� DIIHFWHG� WKH� VWURQJHU� SOD\HU� LQ�
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WHUPV� RI� UHGXFHG� VHOI�HVWHHP� DQG� WKH� G\DG� LQ� JHQHUDO� LQ�
WHUPV� RI� UHGXFHG� IHHOLQJV� RI� UHODWHGQHVV� �QRWH� WKDW�
&URQEDFK¶V� � IRU� VFRUH� EDODQFLQJ� UHODWHGQHVV� ZDV� ORZ���
7LPH� EDODQFLQJ� EHVW� EDODQFHG� WKH� VFRUH� GLIIHUHQWLDO� �L�H���
EURXJKW�WKH�VFRUH�FORVHVW���EXW�GLG�QRW�UHVXOW�LQ�PRUH�JDPHV�
DFWXDOO\� ZRQ� E\� WKH� ZHDNHU� SOD\HU�� 7KLV� ZDV� WKH� OHDVW�
YLVLEOH� PHWKRG� DQG� OHDVW� SHUFHLYHG� E\� VWURQJHU� SOD\HUV��
7LPH� EDODQFLQJ� DOVR� KDG� JRRG� HIIHFWV� RQ� VHOI�HVWHHP� IRU�
ERWK� WKH� ZHDNHU� DQG� VWURQJHU� SOD\HUV�� 6FRUH� EDODQFLQJ�
UHVXOWHG�LQ�PRUH�JDPHV�ZRQ�E\�WKH�ZHDNHU�SOD\HU��KRZHYHU��
VFRUH�EDODQFLQJ�PD\�KDYH�RYHUEDODQFHG�WKH�JDPH�LQ�WKDW�LW�
QRW�RQO\�UHVXOWHG�LQ�PRUH�JDPHV�ZRQ�E\�WKH�ZHDNHU�SOD\HU��
EXW� DOVR� WKH� KLJKHVW� VFRUH� GLIIHUHQWLDO�� ZKHUH� WKH� ZHDNHU�
SOD\HU�RIWHQ�RXWVFRUHG�WKH�VWURQJHU�SOD\HU��7KLV� UHVXOWHG� LQ�
KLJKHU�VHOI�HVWHHP�DQG�KLJKHU�SRVLWLYH�DIIHFW�IRU�WKH�ZHDNHU�
SOD\HU��OLNHO\�GXH�LQ�SDUW�WR�WKH�IDFW�WKDW�VFRUH�EDODQFLQJ�ZDV�
WKH�OHDVW�SHUFHLYHG�EDODQFLQJ�DSSURDFK�IRU�ZHDNHU�SOD\HUV���

,Q� 6WXG\� ��� WKH� SOD\HUV� KDG� GLIIHUHQW� SK\VLFDO� DELOLWLHV� LQ�
WHUPV� RI� ILWQHVV� DQG� DELOLW\� WR� LQWHUDFW� ZLWK� WKH� JDPH��
KRZHYHU�� WKHVH� GLIIHUHQFHV� ZHUH� QRW� GUDVWLF�� %RWK�
SDUWLFLSDQWV� ZHUH� JHQHUDOO\� KHDOWK\� LQGLYLGXDOV� DEOH� WR�
SDUWLFLSDWH� LQ�WKH�JDPH��+DG�RQH�PHPEHU�RI�WKH�G\DG�EHHQ�
SK\VLFDOO\� XQILW�GXH� WR� LQMXU\�� KHDOWK�� RU� JHQHUDO� ZHOOQHVV��
WKH� HIIHFWV� RI� EDODQFLQJ� PD\� KDYH� EHHQ� GLIIHUHQW�� 7R�
LQYHVWLJDWH� WKH� VLWXDWLRQ� ZKHUH� WZR� PHPEHUV� RI� D� G\DG�
SOD\LQJ�DQ�H[HUJDPH�KDYH�YDVWO\�GLIIHUHQW�SK\VLFDO�DELOLWLHV��
ZH� FRQGXFWHG� D� VHFRQG� VWXG\� ZKHUH� RQH� PHPEHU� RI� WKH�
G\DG�KDG�D�PRELOLW\�GLVDELOLW\�DQG�ZDV�XVLQJ�D�ZKHHOFKDLU��

678'<� ��� %$/$1&,1*� $%/(�%2',('� 3/$<(56� $1'�
3/$<(56�:,7+�02%,/,7<�',6$%,/,7,(6�
,Q� WKH� VHFRQG� VWXG\��ZH� LQYHVWLJDWH�ZKHWKHU�PRWLRQ�EDVHG�
JDPHV�FDQ�EH�EDODQFHG�LQ�D�ZD\�WKDW�SURYLGHV�DQ�HQMR\DEOH�
H[SHULHQFH� IRU�SHRSOH�ZLWK�H[WUHPH�GLIIHUHQFHV� LQ�SK\VLFDO�
DELOLW\��%DVHG� RQ� WKH� ILQGLQJV� IURP� 6WXG\� ���ZH� FUHDWHG� D�
QHZ� YHUVLRQ� RI� RXU� JDPH� WKDW� FRPELQHV� WKH� KLGGHQ�
EDODQFLQJ�VWUDWHJLHV��WLPH�EDODQFLQJ�DQG�VFRUH�EDODQFLQJ���

3DUWLFLSDQWV��3URFHGXUH��DQG�0HWKRGV�
7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�&DQDGLDQ�
3DUDSOHJLF�$VVRFLDWLRQ¶V�ZKHHOFKDLU�UHOD\��DQ�DQQXDO�IDPLO\�
VSRUWV�HYHQW��)RXU�G\DGV�RI�SHRSOH�XVLQJ�ZKHHOFKDLUV�DQG�DQ�
DEOH�ERGLHG�IULHQG��PHDQ�DJH ������PDOH��SDUWLFLSDWHG��$OO�
SOD\� YLGHR� JDPHV�� �� KDG� GDQFH� PDW� H[SHULHQFH�� $IWHU�
SURYLGLQJ� LQIRUPHG� FRQVHQW� �RQH� G\DG� FRQVHQWHG� WR� XVH�
RQO\� WKHLU� LQWHUYLHZ� GDWD��� SDUWLFLSDQWV� FRPSOHWHG� D�
TXHVWLRQQDLUH� DERXW� WKHLU� DIIHFWLYH� VWDWH� DQG� VHOI�HVWHHP��
IROORZHG�E\�WKH�DELOLW\�SUHWHVW��3DUWLFLSDQWV�WKHQ�SOD\HG�WZR�
VRQJV�LQ�WKH�JDPH�XVLQJ�WKH�FRPELQHG�EDODQFLQJ�DSSURDFK��
IROORZHG� E\� D� SRVW�SOD\� TXHVWLRQQDLUH�� 2EVHUYDWLRQV� DQG�
LQWHUYLHZV� SURYLGHG� TXDOLWDWLYH� GDWD�� 0HDVXUHV� ZHUH� WKH�
VDPH�DV�LQ�6WXG\����H[FHSW�WKDW�HPRWLRQ�ZDV�DVVHVVHG�XVLQJ�
WKH�VKRUWHU�6HOI�$VVHVVPHQW�0DQLNLQ��6$0��>�@��

5HVXOWV�
%HFDXVH� RI� WKH� VPDOO� QXPEHU� RI� SDUWLFLSDQWV�� ZH� GR� QRW�
PDNH�VWDWLVWLFDO�FRPSDULVRQV�EHWZHHQ�WKH�JURXSV����

3OD\DELOLW\�
:DV�WKH�JDPH�VXLWDEOH� IRU�SHRSOH�XVLQJ�ZKHHOFKDLUV"�<HV��
3OD\HUV� XVLQJ�ZKHHOFKDLUV� VFRUHG� EHWZHHQ� ����� DQG� �����
SRLQWV� SHU� VRQJ�� 2EVHUYDWLRQV� VXJJHVWHG� WKDW� ZKHHOFKDLU�
JDPH�FRQWUROV�ZHUH�LQWXLWLYH��:H�REVHUYHG�D�ZLGH�UDQJH�RI�
LQWHUDFWLRQ�VW\OHV��ZLWK�VRPH�SOD\HUV�PRYLQJ�WKH�ZKHHOFKDLU�
LQ�D�VORZ��FDUHIXO�ZD\��DQG�RWKHUV�WU\LQJ�WR�NHHS�XS�ZLWK�WKH�
SDFLQJ� RI� WKH� JDPH�� )HHGEDFN� VXJJHVWV� WKDW� WKH� W\SH� RI�
DVVLVWLYH� GHYLFH� PD\� KDYH� LQIOXHQFHG� WKH� ZD\� SOD\HUV�
LQWHUDFWHG��³LI�,�KDG�P\�VSRUWV�ZKHHOFKDLU��,�ZRXOG�MXVW�KDYH�
WR�PRYH�P\�DUPV�IRU�WKH�VLGH�WXUQV�´��*����

$UH� WKHUH� SHUIRUPDQFH� GLIIHUHQFHV� EHWZHHQ� SHUVRQV� XVLQJ�

ZKHHOFKDLUV� DQG� DEOH�ERGLHG� SOD\HUV"� $OWKRXJK� SOD\HUV�
XVLQJ�ZKHHOFKDLUV�ZHUH�DEOH�WR�SDUWLFLSDWH��WKHLU�DEOH�ERGLHG�
RSSRQHQW�JHQHUDOO\�RXWVFRUHG�WKHP��:H�FRPSDUHG�UHVXOWV�WR�
WKH� PHDQ� VFRUH� �������� IURP� 6WXG\� ���2QH�VDPSOH� W�WHVWV�
VKRZ� WKDW� SOD\HUV� XVLQJ� D� ZKHHOFKDLU� KDG� D� ORZHU� VFRUH�
�PHDQ ������ 6( ����� W� ������ S ������ WKDQ� WKH� DEOH�
ERGLHG� SDUWLFLSDQWV� LQ� 6WXG\� ��� EXW� WKH� VFRUHV� IRU� DEOH�
ERGLHG� SOD\HUV� VKRZ� QR� GLIIHUHQFHV� �PHDQ �������
6( ������W� ������S �������,Q�RQH�SDLU�� WKH�SOD\HUV� VFRUHG�
WKH�VDPH�QXPEHU�RI�SRLQWV� LQ�WKH�SUH�WHVW��VR�QR�EDODQFLQJ�
ZDV�DSSOLHG���

3OD\HU�([SHULHQFH�
$UH�WKHUH�DQ\�GLIIHUHQFHV�LQ�WKH�H[SHULHQFH�RI�SHUVRQV�XVLQJ�

ZKHHOFKDLUV� DQG� DEOH�ERGLHG�SOD\HUV"�:H� SHUIRUPHG�RQH�
VDPSOH� W�WHVWV� VHSDUDWHO\� IRU� DEOH�ERGLHG� SOD\HUV� DQG�
SDUWLFLSDQWV�XVLQJ�ZKHHOFKDLUV�DJDLQVW�WKH�QHXWUDO�UDWLQJ�IRU�
3(16�GDWD������VHH�)LJXUH����7KH�UHVXOWV�\LHOG�QR�VLJQLILFDQW�
GLIIHUHQFHV� IRU� DEOH�ERGLHG� SOD\HUV�� EXW� ZKHHOFKDLU� XVHUV�
VKRZHG�KHLJKWHQHG�VDWLVIDFWLRQ�RI�DXWRQRP\��W� ���S �������
UHODWHGQHVV��W� �������S �������HQMR\PHQW��W� �����S �������
DQG� FRPSHWHQFH� �PHDQ ����� W� QRW� FRPSXWHG� EHFDXVH�
6' ���� 7KLV� LV� VXSSRUWHG� E\� VWDWHPHQWV� VKRZLQJ� WKDW�
SOD\HUV� HQMR\HG� KRZ� WKH� JDPH� LQWHJUDWHG� WKH� ZKHHOFKDLU��
ZLWK�RQH�VWDWLQJ�WKDW�³LW�LV�QLFH�WR�VHH�P\�ZKHHOFKDLU�LQ�WKH�
JDPH�LQVWHDG�RI�EHLQJ�DQ�REMHFW�WKDW�VWDQGV�EHWZHHQ�PH�DQG�

WKH�ZRUOG´��*���SHUVRQ�XVLQJ�ZKHHOFKDLU���

+RZ� GLG� SOD\HUV� IHHO� DERXW� FRPSHWLQJ� DJDLQVW� D� SHUVRQ�

ZLWK� GLIIHUHQW� SK\VLFDO� DELOLWLHV"� 3OD\HU� IHHGEDFN� RQ�
FRPSHWLQJ�DJDLQVW�D�SHUVRQ�ZLWK�UDGLFDOO\�GLIIHUHQW�DELOLWLHV�
VXJJHVWV�WKDW�EDODQFHG�FRPSHWLWLRQ�LV�QRW�RQO\�EHQHILFLDO�IRU�
WKH� H[SHULHQFH�RI� WKH�SOD\HU�ZLWK�D�PRELOLW\�GLVDELOLW\�� EXW�
DOVR� DIIHFWV� WKH� DEOH�ERGLHG� SDUWLFLSDQW�� 3OD\HUV� XVLQJ�
ZKHHOFKDLUV� JHQHUDOO\� GLG� QRW� VHHP� WR�PLQG� ORVLQJ� WR� WKH�
DEOH�ERGLHG� SHUVRQ�� VWDWLQJ� WKDW� ³>&RPSHWLQJ� DJDLQVW� DQ�
DEOH�ERGLHG�SHUVRQ�LV@�ILQH��GRHVQ¶W�UHDOO\�ERWKHU�PH�FDXVH�

LW�ZDV�IXQ�VR�LW�ZDV�FRRO�EHDQV´��*���SHUVRQ�LQ�ZKHHOFKDLU���
DQG� WKDW�³,�GLGQ¶W�FDUH� LI�,�ZDV� ORVLQJ�RU�ZLQQLQJ�� ,�QHYHU�
SOD\HG�WKH�JDPH�EHIRUH´��*���SHUVRQ�XVLQJ�ZKHHOFKDLU��� ,Q�
FRQWUDVW�� RQO\� RQH� DEOH�ERGLHG� SHUVRQ� VWDWHG� WKDW� VKH� IHOW�
³FRPIRUWDEOH� FRPSHWLQJ� ZLWK� D� SHUVRQ� LQ� D� ZKHHOFKDLU�´�
�*��� DEOH�ERGLHG� SHUVRQ��� 2WKHU� DEOH�ERGLHG� SDUWLFLSDQWV�
ZHUH�FRQFHUQHG�DERXW�WKH�IDLUQHVV�RI�FRPSHWLWLRQ��³,�GRQ¶W�
WKLQN�LW�LV�IDLU��:H�GRQ¶W�VHHP�WR�EH�RQ�DQ�HTXDO�SOD\LQJ�
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)LJXUH����0HDQ��r6(��VFRUHV�IRU�6WXG\���E\�LQSXW�GHYLFH��7KH�

OLQH�UHSUHVHQWV�D�QHXWUDO�UHVSRQVH��

ILHOG�´� �*��� DEOH�ERGLHG� SHUVRQ��� DQG� WKH� LPSDFW� RI� WKHLU�
SK\VLFDO� DELOLWLHV�� FODLPLQJ� WKDW� WKH\� ³IHOW� EDG� WKDW� >WKH�
SOD\HU�XVLQJ�WKH�ZKHHOFKDLU@�GLG�VXFK�D�JRRG�MRE�DQG�,�VWLOO�

EHDW� KLP´� �*��� DEOH�ERGLHG� SHUVRQ��� 7KLV� UHLQIRUFHV�
FRPPHQWV� IURP�6WXG\���ZKHUH�SDUWLFLSDQWV�PHQWLRQHG� WKDW�
EHDWLQJ� FHUWDLQ� JURXSV� RI� SHRSOH� WKDW� GLIIHUHG� UDGLFDOO\� LQ�
DELOLW\��H�J���\RXQJ�FKLOGUHQ��ZRXOG�QRW�EH�DFFHSWDEOH��7KH�
H[SHFWHG� OHYHO� RI� SK\VLFDO� DELOLWLHV� SOD\V� D� UROH� LQ� WKH�
H[SHULHQFH�RI�WKH� VWURQJHU�SDUWLFLSDQW��KRZHYHU�� LW� LV� OLNHO\�
WKDW�DQ�H[SHULHQFHG�SOD\HU�ZKR�XVHV�D�ZKHHOFKDLU�FRXOG�EH�
VWURQJHU�WKDQ�WKHLU�DEOH�ERGLHG�RSSRQHQW�XVLQJ�D�GDQFH�PDW��

,QWHUHVWLQJO\��RQH�DEOH�ERGLHG�SDUWLFLSDQW��*���ZKR�FODLPHG�
WKDW� VKH� IHOW� XQFRPIRUWDEOH�ZLQQLQJ� DJDLQVW� KHU� SDUWQHU� LQ�
WKH�PRWLRQ�EDVHG�JDPH�SRLQWHG�RXW�WKDW�FRPSHWLWLRQ�ZRXOG�
EH� ³FRPSOHWHO\� IDLU� LI� ZH� ZHUH� SOD\LQJ� RQ� D� KDQG�KHOG´��
VXJJHVWLQJ� WKDW� VNLOO� GLIIHUHQFHV�DV� D� UHVXOW� RI� SUDFWLFH�DUH�
DFFHSWDEOH��EXW�GLIIHUHQFHV�LQ�SK\VLFDO�DELOLWLHV�DV�D�UHVXOW�RI�
D� GLVDELOLW\� WKDW� OHDG� WR� GLIIHUHQW� LQ�JDPH� VFRUHV� DUH� QRW��
)LQDOO\�� RQH� SDUWLFLSDQW� SRLQWHG� RXW� WKDW� VKH� KDG� ORZHU�
H[SHFWDWLRQV� RI�ZLQQLQJ�� VWDWLQJ� WKDW� VKH�³GLGQ¶W� H[SHFW� WR�
GR� UHDOO\� ZHOO�� KH¶V� DQ� DWKOHWH´� �*��� SHUVRQ� XVLQJ�
ZKHHOFKDLU��� ,Q� DGGLWLRQ�� VKH� QRWHG� WKDW� VKH¶G� EHHQ� PRUH�
FRPSHWLWLYH�ZLWK�DQRWKHU�SHUVRQ� LQ�ZKHHOFKDLU��VD\LQJ�WKDW�
LI�VKH�³ZDV�FRPSHWLQJ�ZLWK�VRPHRQH�HOVH�LQ�D�FKDLU��,�PD\�
KDYH�IHOW�EDG�ORVLQJ´��VXJJHVWLQJ�WKDW�VKH�GRHV�QRW�SHUFHLYH�
DQ�DEOH�ERGLHG�SHUVRQ�D�FRQWHQGHU�VKH�FRXOG�EHDW��

6XPPDU\�RI�)LQGLQJV�IRU�6WXG\���
2XU�JDPH�ZDV�DFFHVVLEOH�WR�SHRSOH�XVLQJ�ZKHHOFKDLUV�� DQG�
WKH\� HQMR\HG� SOD\LQJ�� ([SHULHQFH� UDWLQJV� DQG� IHHGEDFN�
VKRZ�WKDW�SHRSOH�XVLQJ�ZKHHOFKDLUV�HQMR\�WKH�LQWHJUDWLRQ�RI�
WKHLU�DVVLVWLYH�GHYLFH�LQWR�WKH�JDPH��+RZHYHU��SHUIRUPDQFH�
GLIIHUHQFHV� ZLWKLQ� G\DGV� VKRZ� WKDW� EDODQFLQJ� QHHGV� WR� EH�
LQFUHDVHG� WR� EULGJH� VFRUH� JDSV�� $OWKRXJK� SOD\HUV� XVLQJ�
ZKHHOFKDLUV�GLG�QRW�PLQG� ORVLQJ� WR�WKH�DEOH�ERGLHG�SOD\HU��
DEOH�ERGLHG� SHUVRQV� IHOW� XQFRPIRUWDEOH� EHDWLQJ� D� SHUVRQ�
ZLWK�D�GLVDELOLW\��WKHUHIRUH��EDODQFLQJ�LV�QRW�RQO\�LPSRUWDQW�
WR� HPSRZHU� WKH� ZHDNHU� SOD\HU�� EXW� DOVR� WR� LPSURYH� WKH�
H[SHULHQFH�RI�WKH�VWURQJHU�SOD\HU��

',6&866,21�
7KH� ZRUN� SUHVHQWHG� LQ� WKLV� SDSHU� LQYHVWLJDWHV� EDODQFLQJ�
VWUDWHJLHV� IRU�FR�ORFDWHG�PRWLRQ�EDVHG�JDPHV�ZLWK� D� IRFXV�
RQ�WKH�HIIHFWV�RI�SOD\HU�SHUIRUPDQFH��H[SHULHQFH��DQG�VHOI�
HVWHHP�� ,Q� 6WXG\� ��� ZH� VKRZHG� GLIIHUHQFHV� LQ� SOD\HU�
H[SHULHQFH� GHSHQGLQJ� RQ�ZKHWKHU� WKH� EDODQFLQJ� VWUDWHJLHV�

ZHUH� H[SOLFLW� RU� KLGGHQ�� LQ� 6WXG\� ��� ZH� LQFOXGHG� SHRSOH�
ZLWK�PRELOLW\�GLVDELOLWLHV� LQ�FRPSHWLWLRQ��DQG�RXWOLQHG�KRZ�
SOD\HU� H[SHULHQFH� LV� DIIHFWHG� E\� H[WUHPH� GLIIHUHQFHV� LQ�
SOD\HU�DELOLWLHV�� ,Q� WKLV� VHFWLRQ��ZH� GLVFXVV�RXU� ILQGLQJV� LQ�
WKH� FRQWH[W� RI� JDPH� GHVLJQ�� ZH� WLH� WKHP� EDFN� WR� ILQGLQJV�
IURP� VSRUWV� SV\FKRORJ\�� DQG�ZH� RXWOLQH� KRZ� WKH\� FDQ� EH�
DSSOLHG�WR�GHVLJQ�EHWWHU�PRWLRQ�EDVHG�JDPH�H[SHULHQFHV�IRU�
DEOH�ERGLHG�SHRSOH�DQG�SHRSOH�XVLQJ�ZKHHOFKDLUV��

(IIHFWLYH�%DODQFLQJ�IRU�0RWLRQ�%DVHG�9LGHR�*DPHV�
,Q� WKLV� VHFWLRQ� ZH� GLVFXVV� RXU� ILQGLQJV� ZLWK� D� IRFXV� RQ�
EDODQFLQJ�VWUDWHJLHV�IRU�FR�ORFDWHG�PRWLRQ�EDVHG�JDPHV��

&KRRVLQJ�6XLWDEOH�%DODQFLQJ�$SSURDFKHV�
5HVXOWV�RI�RXU�VWXG\�VXJJHVW�WKDW�H[SOLFLW� LQSXW�EDODQFLQJ�±�
WKH� NLQG� RI� EDODQFLQJ� FRPPRQO\� DSSOLHG� LQ� FRPPHUFLDOO\�
DYDLODEOH�GDQFH�JDPHV�VXFK�DV�'DQFH�'DQFH�5HYROXWLRQ�RU�
'DQFH�&HQWUDO�±� SRVHV� WKH� ELJJHVW� ULVN� LQ� WHUPV�RI� SOD\HU�
H[SHULHQFH� EHFDXVH� LW� LV� FOHDUO\� YLVLEOH� WR� ERWK� SOD\HUV�� ,Q�
FRQWUDVW�� KLGGHQ� VWUDWHJLHV� RIIHU� WKH� RSSRUWXQLW\� RI� VXEWO\�
PLWLJDWLQJ� VNLOO� GLIIHUHQFHV� EHWZHHQ� SOD\HUV�� 2XU� ZRUN�
VKRZV� WKDW� VFRUH� EDODQFLQJ� LV� D� VXLWDEOH� PHDQV� RI� FORVLQJ�
H[WUHPH� SHUIRUPDQFH� JDSV� EHWZHHQ� SOD\HUV�� ZKHUHDV� WLPH�
EDODQFLQJ�FDQ�EH�DSSOLHG�WR�UHGXFH�VPDOOHU�GLIIHUHQFHV�DQG�
WR� DFFRXQW� IRU� WKH� LPSDFW� RI� DV\PPHWULF� SK\VLFDO� LQSXW�
�H�J���LI�RQH�SOD\HU�XVHV�D�ZKHHOFKDLU���

$FFRPPRGDWLQJ�([WUHPH�$ELOLW\�'LIIHUHQFHV�
/DUJH� VFRUH� JDSV� LQ� 6WXG\� �±GHVSLWH� WKH� FRPELQHG�
EDODQFLQJ� DSSURDFK±VXJJHVW� WKDW� RSWLPL]DWLRQ� LV� QHFHVVDU\�
WR�HQDEOH�SHRSOH�ZLWK�H[WUHPH�DELOLW\�GLIIHUHQFH�WR�FRPSHWH��
2XU� REVHUYDWLRQV� VKRZHG� WKDW� WKH� FKDUDFWHULVWLFV� RI�
ZKHHOFKDLUV� OHG� WR� GLIIHUHQFHV� LQ� LQSXW� GLIILFXOW\�� FDXVLQJ�
VRPH� LQ�JDPH� VHTXHQFHV� WR� EH� HDVLHU� IRU� WKH� DEOH�ERGLHG�
SOD\HU� WKDQ� IRU� WKH� SOD\HU� XVLQJ� WKH� ZKHHOFKDLU� �H�J���
PRYLQJ� IURP� D� VLGH� WXUQ� LQWR� D� IRUZDUG� PRWLRQ��� 7R�
RSWLPL]H�RXU�DSSURDFK��LW�LV�QHFHVVDU\�WR�FRQVLGHU�GLIILFXOW\�
OHYHOV�RI� LQSXW� VHTXHQFHV� DV� EDODQFLQJ� IDFWRU��%\�DGDSWLQJ�
WUDQVLWLRQV�EHWZHHQ�PRYHPHQWV�LQ�D�ZD\�WKDW�LV�VXLWDEOH�IRU�
SOD\HUV�XVLQJ�ZKHHOFKDLUV� �H�J��� JLYLQJ�PRUH� WLPH�EHWZHHQ�
WXUQV���LW�FDQ�EH�DGDSWHG�WR�WKHLU�QHHGV�ZLWKRXW�DIIHFWLQJ�WKH�
JDPH�H[SHULHQFH�RI�DEOH�ERGLHG�SOD\HUV��

7KH�(IIHFWV�RI�3OD\HU�'LIIHUHQFHV� LQ�6NLOOV�DQG�$ELOLWLHV�
LQ�&R�/RFDWHG�0RWLRQ�%DVHG�*DPHV�
,Q�WKLV�VHFWLRQ��ZH�GLVFXVV�WKH�HIIHFWV�RI�VNLOOV��DELOLWLHV�DQG�
EDODQFLQJ�RQ�SOD\HU�H[SHULHQFH�DQG�VHOI�HVWHHP��

([SODLQLQJ�WKH�(IIHFWV�RI�%DODQFLQJ�RQ�3OD\HU�([SHULHQFH�
7KH� UHVXOWV�RI�RXU�VWXGLHV� VXJJHVW�WKDW�EDODQFLQJ� VWUDWHJLHV�
IRU� FR�ORFDWHG�PRWLRQ�EDVHG� JDPHV� GR� QRW� RQO\� DIIHFW� WKH�
LQ�JDPH�SHUIRUPDQFH�RI�WKH�ZHDNHU�SOD\HU��EXW�H[WHQG�LQWR�
WKH� H[SHULHQFH� RI� ERWK� PHPEHUV� RI� WKH� G\DG�� /RFXV� RI�
FRQWURO� WKHRU\� >��@� VXJJHVWV� WKDW� WKH� DWWULEXWLRQ� RI� IDLOXUH�
DQG� VXFFHVV� SOD\V� D� PDMRU� UROH� LQ� KRZ� SHRSOH� SHUFHLYH�
WKHPVHOYHV�� ,Q� WKH� FRQWH[W� RI� JDPH� EDODQFLQJ�� WKLV� PHDQV�
WKDW� DGDSWDWLRQ� VKRXOG� DOORZ� SOD\HUV� WR� DWWULEXWH� WKHLU�
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SHUIRUPDQFH�WR�WKH�UHODWLRQVKLS�EHWZHHQ�WDVN�GLIILFXOW\�DQG�
WKHLU� RZQ� DELOLW\�� 7KLV� LV� GLIILFXOW� LI� SOD\HUV� DUH� DZDUH� RI�
JDPH�EDODQFLQJ��ZLWK�H[SOLFLW�EDODQFLQJ��WKH�YLVLELOLW\�RI�WKH�
DGDSWDWLRQ�LV�OLNHO\�WR�KLQGHU�WKH�DWWULEXWLRQ�RI�JDPH�VXFFHVV�
WR� WKH� ZHDNHU� SOD\HU¶V� DELOLWLHV�� /LNHZLVH�� LI� GLIILFXOW\� LV�
GUDVWLFDOO\� ORZHUHG� LQ� KLGGHQ� EDODQFLQJ� VFHQDULRV�� ZHDNHU�
SOD\HUV� PLJKW� DWWULEXWH� D� ZLQ� WR� D� VRXUFH� RXWVLGH� RI� WKHLU�
FRQWURO��$W�WKH�VDPH�WLPH��WKH�VWURQJHU�SOD\HU�FDQ�DWWULEXWH�D�
ORVV� WR� WKH� VRIWZDUH� VXSSRUW� RI� WKH� ZHDNHU� SOD\HU�� ,I� WKH�
VWURQJHU�SOD\HU�LV�DEOH�WR�EHDW�D�VXSSRUWHG�SOD\HU��DGGLWLRQDO�
FKDOOHQJH� PLJKW� LQFUHDVH� WKH� YDOXH� RI� D� ZLQ�� ZKLOH� DOVR�
LQWURGXFLQJ� JXLOW�� 2XU� UHVXOWV� DOVR� VKRZ� WKDW� WKH� ZHDNHU�
SOD\HU�KDV�D�QHJDWLYH�H[SHULHQFH�ZKHQ�DZDUH�RI�DVVLVWDQFH��
\HW� XQDEOH� WR� EHDW� WKH� VWURQJHU� SOD\HU�� +LQGHULQJ� WKH�
VWURQJHU� SOD\HU� LQWURGXFHV� D� VLPLODU� SUREOHP� E\� DOORZLQJ�
IRU�RXWFRPH�DWWULEXWLRQ�WR�KLV�RU�KHU�ORZHUHG�DELOLW\���

([SODLQLQJ�WKH�(IIHFWV�RI�%DODQFLQJ�RQ�6HOI�(VWHHP�
7KH� UHVXOWV� RI� 6WXG\� �� VXJJHVW� WKDW� SOD\HUV� DUH� DZDUH� RI�
VNLOO� GLIIHUHQFHV� EHWZHHQ� WKHPVHOYHV� DQG� WKH� RWKHU� SOD\HU��
WKDW� WKH\� KDYH� DQ� LQWXLWLYH� XQGHUVWDQGLQJ� RI� WKHLU� RZQ�
SK\VLFDO� DELOLWLHV�� DQG� WKDW� WKH\� DUH� DEOH� WR�SHUFHLYH� JDPH�
EDODQFLQJ� XQGHU� FHUWDLQ� FLUFXPVWDQFHV�� 3HRSOH� FRQVWDQWO\�
FRPSDUH� WKHPVHOYHV� ZLWK� RWKHUV� WR� HVWLPDWH� WKHLU� RZQ�
DELOLWLHV� LQ� D� VRFLDO� FRQWH[W� >��@�� 7KH� HIIHFW� RI� EDODQFLQJ�
PHFKDQLVPV� LV� LQWHUWZLQHG� ZLWK� WKH� SURFHVV� RI� VRFLDO�
FRPSDULVRQ� E\� DUWLILFLDOO\� HTXDOL]LQJ� VNLOO� GLIIHUHQFHV� DQG�
PDNLQJ� DQ� LQLWLDO� HVWLPDWH� PHDQLQJOHVV�� ,Q� 6WXG\� ��� VHOI�
HVWHHP� LV�FRQFHSWXDOL]HG�DV�D� VWDWH�YDULDEOH�� DQG�PHDVXUHG�
GHSHQGLQJ� RQ� EDODQFLQJ� DSSURDFK�� 7KH� XQGHUO\LQJ�
DVVXPSWLRQ�LV�WKDW�SHRSOH�XSGDWH�WKHPVHOYHV�LQ�FRPSDULVRQ�
ZLWK�D�VHOI�VWDQGDUG��LI�DFWXDO�SHUIRUPDQFH�GLIIHUV�WRR�PXFK�
IURP�H[SHFWHG�SHUIRUPDQFH��VHOI�HVWHHP�DQG�ZHOO�EHLQJ�DUH�
WKUHDWHQHG��7KLV�H[SODLQV�KRZ�EDODQFLQJ�PHFKDQLVPV�DIIHFW�
VHOI�HVWHHP�DQG�SOD\HU� H[SHULHQFH�RI� LQWHUGHSHQGHQW�G\DGV�
E\�QDUURZLQJ�D�QDWXUDO�JDS�RI�DELOLW\��

8QGHUVWDQGLQJ�WKH�(IIHFWV�RI�3HUFHLYHG�$ELOLW\�'LIIHUHQFHV�
2XU� UHVXOWV� VKRZ� WKDW� SHUFHLYHG� GLIIHUHQFHV� LQ� SOD\HU�
DELOLWLHV� DQG� H[SHFWDWLRQV� UHJDUGLQJ� SOD\HU� SHUIRUPDQFH�
SOD\� D� UROH� LQ� WKH� H[SHULHQFH� RI� ERWK�ZHDNHU� DQG�VWURQJHU�
SOD\HUV�� 7KLV� LV� SDUWLFXODUO\� LQWHUHVWLQJ� LQ� WKH� FRQWH[W� RI�
EDODQFLQJ� G\DGV� ZLWK� H[WUHPH� DELOLW\� GLIIHUHQFHV�� :KHQ�
FRPSDULQJ�6WXG\���DQG�6WXG\����WKHUH�VHHPV�WR�EH�D�VKLIW�LQ�
SOD\HU�H[SHFWDWLRQV�DQG�H[SHULHQFH��2XU�UHVXOWV�VXJJHVW�WKDW�
SHUVRQV�ZLWK�GLVDELOLWLHV�KDYH�ORZHU�H[SHFWDWLRQV�UHJDUGLQJ�
WKHLU� SHUIRUPDQFH�� OHDGLQJ� WR� D� SRVLWLYH� H[SHULHQFH� HYHQ�
ZKHQ�ORVLQJ��$EOH�ERGLHG�SOD\HUV�SHUFHLYH�WKH�VDPH�DELOLW\�
GLIIHUHQFHV�� DQG� UHSRUW� QHJDWLYH� HPRWLRQV� GHVSLWH�ZLQQLQJ�
DJDLQVW�WKH�SHUVRQ�XVLQJ�D�ZKHHOFKDLU��:H�EHOLHYH�WKDW�WKLV�
GLIIHUHQFH� LQ�WKH�HYDOXDWLRQ�RI�WKH�RXWFRPH�RI�FRPSHWLWLRQ�
PD\� EH� FDXVHG� E\� WKH� H[WUHPH� GLIIHUHQFH� LQ� DELOLWLHV� DQG�
JHQHUDO� SHUFHSWLRQV� RI� SHUVRQV� ZLWK� GLVDELOLWLHV�� LI�� LQ� WKH�
H\HV� RI� WKH� DEOH�ERGLHG� SHUVRQ�� WKH� SOD\HU� XVLQJ� WKH�
ZKHHOFKDLU�QHYHU�KDG�D�FKDQFH�RI�ZLQQLQJ��WKLV�UHGXFHV�WKH�
YDOXH�RI�WKHLU�YLFWRU\�DQG�PD\�LQGXFH�IHHOLQJV�RI�JXLOW��

$ELOLW\�'LIIHUHQFHV�DQG�WKH�5LVN�RI�2YHUEDODQFLQJ�
7KH� SUHYLRXV� VHFWLRQV� KDYH� DGGUHVVHG� WKH� HIIHFWV� RI�
EDODQFLQJ� RQ� SOD\HU� H[SHULHQFH� DQG� VHOI�HVWHHP�� DQG� KRZ�
SHUFHLYHG� DELOLW\� GLIIHUHQFHV� DIIHFW� FRPSHWLWLRQ� LI�
SHUIRUPDQFH� JDSV� FDQQRW� EH� FORVHG� LQ� D� VXLWDEOH� ZD\��
+RZHYHU�� GHVLJQHUV� DOVR� QHHG� WR� FRQVLGHU� WKH� ULVN� RI�
RYHUEDODQFLQJ�� ,I�JDPHV� DUH�RYHUEDODQFHG�DQG�JLYH�D� ODUJH�
DGYDQWDJH� WR� WKH�ZHDNHU�SOD\HU�� WKLV�PD\�DIIHFW� WKH�SOD\HU�
H[SHULHQFH� RI� WKH� VWURQJHU� SDUWLFLSDQW� �DV� GHPRQVWUDWHG� E\�
UHVXOWV�IRU�VFRUH�EDODQFLQJ�LQ�6WXG\�����,QWHUHVWLQJO\��WKLV�LV�
LQ� OLQH� ZLWK� GLVFXVVLRQV� UHODWHG� WR� WKH� SDUWLFLSDWLRQ� RI�
SHUVRQV� ZLWK� GLVDELOLWLHV� LQ� VSRUWV� WRXUQDPHQWV� GLUHFWHG�
WRZDUGV� DEOH�ERGLHG� SDUWLFLSDQWV�� ZKHUH� VRPH� DWKOHWHV�
FODLPHG� WKDW� FHUWDLQ� DVVLVWLYH� GHYLFHV� OHDG� WR� DQ� XQIDLU�
DGYDQWDJH�>�@��7KLV�VXJJHVWV�WKDW�EDODQFLQJ� LQWHQVLW\�QHHGV�
WR� EH� DGDSWHG� FDUHIXOO\� WR� VWULNH� DQ� DFFHSWDEOH� EDODQFH�
EHWZHHQ�HQDEOLQJ�WKH�ZHDNHU�SOD\HU�WR�ZLQ�ZKLOH�DOORZLQJ�
WKH� VWURQJHU� SOD\HU� WR� H[SHULHQFH� LQ�JDPH� FRPSHWHQFH��
)URP� D� FRJQLWLYH� SHUVSHFWLYH�� LW� LV� LPSRUWDQW� WKDW� WKH� JDS�
FORVHG� E\� DGDSWDWLRQ� LV� UHDVRQDEOH� DQG� DFFHSWHG� E\� ERWK�
SOD\HUV�� RQO\� WKHQ� LW� LV� SRVVLEOH� IRU� SOD\HUV� WR� GHYHORS�
SRVLWLYH�UHODWLRQVKLSV�DQG�KDYH�UHZDUGLQJ�H[SHULHQFHV��

/,0,7$7,216�$1'�)8785(�:25.�
7KHUH� DUH� VHYHUDO� OLPLWDWLRQV� DQG� RSSRUWXQLWLHV� IRU� IXWXUH�
ZRUN��7R�VWXG\� WKH� ORQJ�WHUP� HIIHFWV�RI�DELOLW\�GLIIHUHQFHV�
DQG�EDODQFLQJ�VWUDWHJLHV�RQ�SOD\HU�H[SHULHQFH�±�SDUWLFXODUO\�
ZKHQ� DEOH�ERGLHG� SHUVRQV� DQG� SHUVRQV� ZLWK� GLVDELOLWLHV�
FRPSHWH�DJDLQVW�HDFK�RWKHU�±�D�ORQJLWXGLQDO�VWXG\�ZRXOG�EH�
QHFHVVDU\��$GGLWLRQDOO\��SDUWLFLSDQWV�LQ�6WXG\���ZHUH�DVNHG�
WR�EULQJ�D� IULHQG��,Q�D� IROORZ�XS�� LW�ZRXOG�EH� LQWHUHVWLQJ�WR�
FRQWURO�IRU�WKH�NLQG�RI�UHODWLRQVKLS�WR�LQYHVWLJDWH�WKH�HIIHFW��
H�J��� LI� URPDQWLF� SDUWQHUV� RU� SDUHQWV� DQG� FKLOGUHQ� SOD\�
WRJHWKHU�� 6WXG\LQJ� D� EURDGHU� UDQJH� RI� DEOH�ERGLHG� SOD\HUV�
DQG�SOD\HUV� XVLQJ�ZKHHOFKDLUV�ZRXOG� SURYLGH� LQVLJKWV� LQWR�
KRZ� SK\VLFDO� DELOLWLHV� DIIHFW� FRPSHWLWLRQ� DQG� H[SHULHQFH��
6WXG\LQJ� WKH� HIIHFWV� RI� GLVDELOLWLHV� EH\RQG� WKH� XVH� RI�
PDQXDO�ZKHHOFKDLUV�ZRXOG�EH�YDOXDEOH��H�J���ZKHWKHU�XVHUV�
RI� SRZHU� ZKHHOFKDLUV� FRXOG� SOD\� WKH� JDPH�� HLWKHU� LQ� D�
PRWLRQ�EDVHG�RU�LQ�D�VHGHQWDU\�VHWWLQJ�XVLQJ�WKH�MR\VWLFN�RI�
WKHLU�ZKHHOFKDLU� DV� LQSXW� GHYLFH��)LQDOO\�� WKHUH� DUH� DVSHFWV�
UHODWHG� WR� WKH� LPSDFW� RI� SOD\HU� SHUIRUPDQFH� RQ� SOD\HU�
H[SHULHQFH� WKDW� KDYH� QRW� \HW� EHHQ� H[SORUHG�� )RU� LQVWDQFH��
IDFLQJ� FKDOOHQJHV� �H�J��� FRPSHWLQJ� ZLWK� D� VWURQJHU�
RSSRQHQW��PD\�DW�ILUVW�UHVXOW�LQ�QHJDWLYH�DIIHFW��EXW�UHOHDVH�D�
VWURQJ� SRVLWLYH� LQIOXHQFH� RQFH� WKH� FKDOOHQJH� LV� RYHUFRPH��
6XFK�WLPH�G\QDPLFV�DUH�YHU\�KDUG�WR�SUHGLFW�EXW�PLJKW�SOD\�
DQ�LPSRUWDQW�UROH�DQG�KDYH�QRW�\HW�EHHQ�LQYHVWLJDWHG��

&21&/86,21�
'HYHORSLQJ� VXLWDEOH� EDODQFLQJ� VWUDWHJLHV� IRU� FR�ORFDWHG�
PRWLRQ�EDVHG� JDPHV� LV� DQ� LPSRUWDQW� VWHS� WR� PLWLJDWH�
QHJDWLYH�HIIHFWV�RI�SOD\HU�SHUIRUPDQFH�RQ�SOD\HU�H[SHULHQFH�
DQG� VHOI�HVWHHP�� HQDEOLQJ� SOD\HUV� RI� GLIIHUHQW� DELOLWLHV� WR�
HQJDJH� LQ� SOD\IXO� FRPSHWLWLRQ�� ,Q� WKLV� SDSHU�� ZH�
GHPRQVWUDWH� WKH� HIIHFWV� RI� H[SOLFLW� DQG� KLGGHQ� EDODQFLQJ�
VWUDWHJLHV�� DQG�ZH� SURYLGH� LQVLJKWV� LQWR� WKH� DSSOLFDWLRQ� RI�
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EDODQFLQJ�VWUDWHJLHV�WR�EULGJH�H[WUHPH�DELOLW\�JDSV�EHWZHHQ�
SOD\HUV��%\�NHHSLQJ�PRWLRQ�EDVHG�JDPH�FRQWUROV�DFFHVVLEOH�
IRU� SHUVRQV� ZLWK� GLIIHUHQW� OHYHOV� RI� SK\VLFDO� DELOLWLHV� ±�
LQFOXGLQJ� SHRSOH� ZLWK� ZKHHOFKDLUV� ±� FR�ORFDWHG� PRWLRQ�
EDVHG�JDPHV�FDQ�EH�D�PHDQV�RI�PRWLYDWLQJ�SK\VLFDO�DFWLYLW\�
DPRQJ� EURDG� DXGLHQFHV�� $GGLWLRQDOO\�� VXFK� JDPHV� PD\�
KDYH�RWKHU�EHQHILWV��MRLQW�SOD\�EHWZHHQ�DEOH�ERGLHG�SHUVRQV�
DQG�SHUVRQV�ZLWK�GLVDELOLWLHV�FDQ�KHOS�SURYLGH�HPSRZHULQJ�
H[SHULHQFHV� IRU� ERWK� SOD\HUV�� DQG� FRQWULEXWH� WR� WKH�
GHYHORSPHQW�RI�LQFOXVLYH�PRWLRQ�EDVHG�JDPHV��

$&.12:/('*0(176�
:H� WKDQN� WKH� &DQDGLDQ� 3DUDSOHJLF� $VVRFLDWLRQ� IRU�
VXSSRUWLQJ� RXU� UHVHDUFK�� DQG� WKH� SDUWLFLSDQWV� IRU� WKHLU�
FRQWULEXWLRQ� GXULQJ� WKH� HYDOXDWLRQ� SKDVH�� :H� WKDQN� DOO� RI�
RXU�&+,�UHYLHZHUV�IRU�WKHLU�KHOSIXO�FRPPHQWV�DQG�16(5&�
DQG�WKH�*5$1'�1&(�IRU�IXQGLQJ��

5()(5(1&(6�
��� $GDPV�� (�� )XQGDPHQWDOV� RI� *DPH� 'HVLJQ�� %HUNHOH\��

1HZ�5LGHUV��������

��� %DWHPDQ��6���0DQGU\N��5�/���6WDFK��7���DQG�*XWZLQ��&��
7DUJHW�$VVLVWDQFH�IRU�6XEWO\�%DODQFLQJ�&RPSHWLWLYH�
3OD\��,Q��3URF��RI�&+,�������$&0��������������������

��� %LUN��0��	�0DQGU\N��5�/��&RQWURO�<RXU�*DPH�6HOI��
(IIHFWV�RI�&RQWUROOHU�7\SH�RQ�(QMR\PHQW��0RWLYDWLRQ��
DQG�3HUVRQDOLW\�LQ�*DPH��,Q��3URF��RI�&+,�������$&0�
�����������������

��� %UDGOH\��0�0��DQG�/DQJ��3�-��0HDVXULQJ�HPRWLRQ��WKH�
VHOI�DVVHVVPHQW�PDQLNLQ�DQG�WKH�VHPDQWLF�GLIIHUHQWLDO��
-RXUQDO�RI�%HKDYLRU�7KHUDS\�DQG�([SHULPHQWDO�

3V\FKLDWU\�����������������±����

��� &DLUQH\��-���.ZDQ��0�<�:���9HOGKXL]HQ��6���+D\��-���
%UD\��6�5���DQG�)DXJKW��%�(��*HQGHU��SHUFHLYHG�
FRPSHWHQFH�DQG�WKH�HQMR\PHQW�RI�SK\VLFDO�HGXFDWLRQ�LQ�
FKLOGUHQ��D�ORQJLWXGLQDO�H[DPLQDWLRQ��,QW�-RXUQDO�RI�
%HKDYLRUDO�1XWULWLRQ�DQG�3K\VLFDO�$FWLYLW\���������������

��� (SVWHLQ��'��)DLU�RU�IRXO"�([SHUWV�VSOLW�RYHU�ZKHWKHU�
3LVWRULXV�KDV�DGYDQWDJH��$YDLODEOH�DW�KWWS���VSRUWVLOOXVWUD�
WHG�FQQ�FRP������RO\PSLFV������ZULWHUV�GDYLGBHSVWHLQ�
������RVFDU�SLVWRULXV�ORQGRQ�RO\PSLFV�LQGH[�KWPO��ODVW�
DFFHVV�������������

��� *HUOLQJ��.�0���.DO\Q��0�5���DQG�0DQGU\N��5�/��
.,1(&7:KHHOV��:KHHOFKDLU�$FFHVVLEOH�0RWLRQ�%DVHG�
*DPH�,QWHUDFWLRQ��,Q��($�RI�&+,�������$&0���������

��� *HUOLQJ��.�0���0DQGU\N��5�/���DQG�.DO\Q��0�5��
:KHHOFKDLU�%DVHG�*DPH�'HVLJQ�IRU�2OGHU�$GXOWV��,Q��
3URF��RI�$66(76�������$&0���������

��� *RQL��$��DQG�=XODLND��/��5HODWLRQVKLSV�%HWZHHQ�
3K\VLFDO�(GXFDWLRQ�&ODVVHV�DQG�WKH�(QKDQFHPHQW�RI�
)LIWK�*UDGH�3XSLOV¶�6HOI�&RQFHSW��3HUFHSWXDO�DQG�0RWRU�

6NLOOV����������������������

����+HUQDQGH]��+�$���<H��=���*UDKDP��7�&�1���)HKOLQJV��'���
DQG�6ZLW]HU��/��'HVLJQLQJ�$FWLRQ�EDVHG�([HUJDPHV�IRU�
&KLOGUHQ�ZLWK�&HUHEUDO�3DOV\��3URF��RI�&+,�������$&0�
��������

����+|\VQLHPL��-��,QWHUQDWLRQDO�6XUYH\�RQ�WKH�'DQFH�'DQFH�
5HYROXWLRQ�*DPH��&RPS�LQ�(QWHUWDLQPHQW���������������

����,3&��3DUDO\PSLF�&ODVVLILFDWLRQ��$YDLODEOH�DW�
KWWS���ZZZ�SDUDO\PSLF�RUJ�&ODVVLILFDWLRQ�,QWURGXFWLRQ���
ODVW�DFFHVV��������������

����-XQJ��<���/L��.��-���-DQLVVD��1��6���*ODG\V��:��/��&���	�
/HH��.��0��*DPHV�IRU�D�EHWWHU�OLIH��HIIHFWV�RI�SOD\LQJ�
:LL�JDPHV�RQ�WKH�ZHOO�EHLQJ�RI�VHQLRUV�LQ�D�ORQJ�WHUP�
FDUH�IDFLOLW\��,Q��3URF��RI��,(�µ���������������

����/HDU\��0��5���7DPERU��(��6���7HUGDO��6��.���	�'RZQV��'��
/��6HOI�HVWHHP�DV�DQ�LQWHUSHUVRQDO�PRQLWRU��7KH�
VRFLRPHWHU�K\SRWKHVLV��-RXUQDO�RI�SHUVRQDOLW\�DQG�VRFLDO�
SV\FKRORJ\��������������������

����0XHOOHU��)���9HWHUH��)���*LEEV��0�5���(GJH��'���
$JDPDQROLV��6���6KHULGDQ��-�*���DQG�+HHU��-��%DODQFLQJ�
([HUWLRQ�([SHULHQFHV��3URF��RI�&+,�������$&0���������

����1LQRW��*���%LOODUG��-���DQG�'HOLJQLqUHV��'��(IIHFWV�RI�
LQWHJUDWHG�RU�VHJUHJDWHG�VSRUW�SDUWLFLSDWLRQ�RQ�WKH�
SK\VLFDO�VHOI�IRU�DGROHVFHQWV�ZLWK�LQWHOOHFWXDO�
GLVDELOLWLHV��-RXUQDO�RI�,QWHOOHFWXDO�'LVDELOLW\�5HVHDUFK�
�����������������������

����5RVHQEHUJ��0����������6RFLHW\�DQG�WKH�DGROHVFHQW�VHOI�
LPDJH��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV��

����5RWWHU��-��%����������6RPH�SUREOHPV�DQG�PLVFRQFHSWLRQV�
UHODWHG�WR�WKH�FRQVWUXFW�RI�LQWHUQDO�YHUVXV�H[WHUQDO�
FRQWURO�RI�UHLQIRUFHPHQW��-RXUQDO�RI�FRQVXOWLQJ�DQG�
FOLQLFDO�SV\FKRORJ\�������������������

����5\DQ��5��0���5LJE\��&��6���3U]\E\OVNL��$��.��
0RWLYDWLRQDO�SXOO�RI�YLGHR�JDPHV��$�VHOI�GHWHUPLQDWLRQ�
WKHRU\�DSSURDFK��0RWLYDWLRQ�DQG�(PRWLRQ�������������

����6LQFODLU��-���+LQJVWRQ��3���DQG�0DVHN��0��([HUJDPH�
GHYHORSPHQW�XVLQJ�WKH�GXDO�IORZ�PRGHO��,Q��3URF��RI�,(�
¶����$&0���������

����6WDFK��7���*UDKDP��1���<LP��-���DQG�5KRGHV��5�(��+HDUW�
5DWH�&RQWURO�RI�([HUFLVH�9LGHR�*DPHV��,Q��3URF��RI�*,�
������$&0������������������

����6ZDUW]��7�%��$�1HZ�+DQGLFDSSLQJ�6\VWHP�IRU�*ROI��
-RXUQDO�RI�4XDQWLWDWLYH�$QDO\VLV�LQ�6SRUWV��������������

����<LP��-��DQG�*UDKDP��7�&�1��8VLQJ�*DPHV�WR�,QFUHDVH�
([HUFLVH�0RWLYDWLRQ��3URF��RI�)XWXUH3OD\�������$&0�
�����������������

����<XDQ��%���)ROPHU��(���+DUULV�-U���)�&��*DPH�
$FFHVVLELOLW\��D�6XUYH\��8QLY�$FFHVV�,QI�6RF�������
����������������

����:DWVRQ��'���	�&ODUN��/��$��7KH�3$1$6�;��0DQXDO�IRU�

WKH�SRVLWLYH�DQG�QHJDWLYH�DIIHFW�VFKHGXOH�([SDQGHG�

)RUP��,RZD�&LW\��8QLYHUVLW\�RI�,RZD��������
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