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This study compares people’s interactions with
Embodied Conversational Agents to similar
interactions over the phone, and investigates the
impact these media have on a wide range of
behavioral, task and subjective measures. While
the behavioral measures were consistent with
previous studies, the subjective measures
indicated that the fit of an ECA's persona to the
task and style of interaction can overwhelm the
effects of media on subjects' assessment of the
ECA and the interaction.

,QWURGXFWLRQ

6RFLDO� SV\FKRORJLVWV� KDYH� FRPSDUHG� IDFH�WR�IDFH
FRQYHUVDWLRQ� ZLWK� SKRQH� FRQYHUVDWLRQ�� YLGHR�
PHGLDWHG� FRPPXQLFDWLRQ� DQG� RWKHU� PHGLDWHG
PRGDOLWLHV��VKRZLQJ�WKH�HIIHFW�YDULRXV�PHGLD�KDYH�RQ
SV\FKRVRFLDO�YDULDEOHV�VXFK�DV� LQWHUSHUVRQDO�YV�� WDVN�
RULHQWDWLRQ�� FRRSHUDWLRQ�� WUXVW��PHWDFRJQLWLRQ�� SHUVRQ
SHUFHSWLRQ��YHUDFLW\�DQG�WDVN�RXWFRPHV�LQ�QHJRWLDWLRQ
DQG� FROODERUDWLYH� SUREOHP�VROYLQJ� �5XWWHU�� ������
6WXGLHV�FRPSDULQJ�KXPDQ�KXPDQ�WR�KXPDQ�FRPSXWHU
LQWHUDFWLRQ� KDYH� GHPRQVWUDWHG� HIIHFWV� RQ� VSHHFK
GLVIOXHQF\�� WXUQ� OHQJWK� DQG� IUHTXHQF\�� XWWHUDQFH
OHQJWK� DQG� LQWHUUXSWLRQV� �H�J��� 2YLDWW�� ������� )HZ
VWXGLHV� WR� GDWH�� KRZHYHU�� KDYH� LQYHVWLJDWHG� KRZ
LQWHUDFWLRQ� ZLWK� HPERGLHG� FRQYHUVDWLRQDO� DJHQWV
�(&$V�� FRPSDUHV� ZLWK� WKHVH� RWKHU� ZHOO�XQGHUVWRRG
PRGDOLWLHV�

,Q� WKLV� SDSHU� ZH� SUHVHQW� WKH� UHVXOWV� RI� D� VWXG\
FRPSDULQJ� LQWHUDFWLRQ� ZLWK� DQ� HPERGLHG
FRQYHUVDWLRQDO�DJHQW�WR�LQWHUDFWLRQ�ZLWK�D�SKRQH�EDVHG
GLDORJXH� V\VWHP�� 7KLV� VWXG\� H[WHQGV� SUHYLRXV� ZRUN
LQYHVWLJDWLQJ� WKH� HIIHFWV� RI� VRFLDO� GLDORJXH� ��VPDOO
WDON��� LQ� D� UHDO� HVWDWH� VDOHV� GRPDLQ�� ZKLFK
GHPRQVWUDWHG� WKDW� VRFLDO� GLDORJXH� FDQ� KDYH� D
VLJQLILFDQW� LPSDFW� RQ� D� XVHU
V� WUXVW� RI� D� FRPSXWHU
DJHQW� �%LFNPRUH� DQG� &DVVHOO�� ������� ,Q� DGGLWLRQ� WR
YDU\LQJ�PHGLXP� �SKRQH� YV�� HPERGLHG�� DQG� GLDORJXH
VW\OH� �VRFLDO�GLDORJXH�YV�� WDVN�RQO\��ZH�DOVR�DVVHVVHG
WKH� XVHU
V� SHUVRQDOLW\� DORQJ� WKH
LQWURYHUVLRQ�H[WURYHUVLRQ� GLPHQVLRQ�� VLQFH
H[WURYHUVLRQ� LV� RQH� LQGLFDWRU� RI� D� SHUVRQ
V� FRPIRUW
OHYHO�ZLWK�IDFH�WR�IDFH�LQWHUDFWLRQ�

� 5HODWHG�:RUN

:RUN�RQ�WKH�GHYHORSPHQW�RI�(&$V��DV�D�GLVWLQFW�ILHOG
RI� GHYHORSPHQW�� LV� EHVW� VXPPDUL]HG� LQ� �&DVVHOO�
6XOOLYDQ� HW� DO��� ������� 7KH� FXUUHQW� VWXG\� LV� EDVHG� RQ
WKH�5($�(&$��VHH�)LJXUH����� D� VLPXODWHG� UHDO�HVWDWH
DJHQW�� ZKR� XVHV� YLVLRQ�EDVHG� JHVWXUH� UHFRJQLWLRQ�
VSHHFK� UHFRJQLWLRQ�� GLVFRXUVH� SODQQLQJ�� VHQWHQFH� DQG
JHVWXUH�SODQQLQJ��VSHHFK�V\QWKHVLV�DQG�DQLPDWLRQ�RI�D
�'�ERG\��&DVVHOO��%LFNPRUH�HW�DO����������6RPH�RI�WKH
RWKHU� PDMRU� V\VWHPV� GHYHORSHG� WR� GDWH� DUH� 6WHYH
�5LFNHO� DQG� -RKQVRQ�� ������� WKH� ').,� 3HUVRQD
�$QGUH�� 0XOOHU� HW� DO��� ������� 2OJD� �%HVNRZ� DQG
0F*ODVKDQ���������DQG�SHGDJRJLFDO�DJHQWV�GHYHORSHG
E\� /HVWHU�� HW� DO�� �/HVWHU�� 6WRQH� HW� DO��� ������� 7KHVH
V\VWHPV� YDU\� LQ� WKHLU� OLQJXLVWLF� JHQHUDWLYLW\�� LQSXW
PRGDOLWLHV�� DQG� WDVN� GRPDLQV�� EXW� DOO� DLP� WR� HQJDJH
WKH�XVHU�LQ�QDWXUDO��HPERGLHG�FRQYHUVDWLRQ�



����8VHU�6WXGLHV�RQ�(PERGLHG�&RQYHUVDWLRQDO
$JHQWV

.RGD�DQG�0DHV��.RGD�DQG�0DHV��������DQG�7DNHXFKL
DQG� 1DLWR� �7DNHXFKL� DQG� 1DLWR�� ������ VWXGLHG
LQWHUIDFHV� ZLWK� VWDWLF� RU� DQLPDWHG� IDFHV�� DQG� IRXQG
WKDW� XVHUV� UDWHG� WKHP� WR� EH� PRUH� HQJDJLQJ� DQG
HQWHUWDLQLQJ� WKDQ� IXQFWLRQDOO\� HTXLYDOHQW� LQWHUIDFHV
ZLWKRXW� D� IDFH�� .LHVOHU� DQG� 6SURXOO� �.LHVOHU� DQG
6SURXOO�������� � IRXQG� WKDW� XVHUV�ZHUH�PRUH� OLNHO\� WR
EH�FRRSHUDWLYH�ZLWK�DQ� LQWHUIDFH�DJHQW�ZKHQ� LW�KDG�D
KXPDQ�IDFH��YV��D�GRJ�RU�FDUWRRQ�GRJ��
$QGUH�� 5LVW� DQG� 0XOOHU� IRXQG� WKDW� XVHUV� UDWHG� WKHLU
DQLPDWHG�SUHVHQWDWLRQ�DJHQW���333�3HUVRQD���DV�PRUH
HQWHUWDLQLQJ� DQG� KHOSIXO� WKDQ� DQ� HTXLYDOHQW� LQWHUIDFH
ZLWKRXW�WKH�DJHQW��$QGUH��5LVW�HW�DO����������+RZHYHU�
WKHUH� ZDV� QR� GLIIHUHQFH� LQ� DFWXDO� SHUIRUPDQFH
�FRPSUHKHQVLRQ� DQG� UHFDOO� RI� SUHVHQWHG� PDWHULDO�� LQ
LQWHUIDFHV�ZLWK�WKH�DJHQW�YV��LQWHUIDFHV�ZLWKRXW�LW�
,Q� D� XVHU� VWXG\� RI� WKH� *DQGDOI� V\VWHP� �&DVVHOO� DQG
7KRULVVRQ�� ������� XVHUV� UDWHG� WKH� VPRRWKQHVV� RI� WKH
LQWHUDFWLRQ� DQG� WKH� DJHQW
V� ODQJXDJH� VNLOOV
VLJQLILFDQWO\� KLJKHU� XQGHU� WHVW� FRQGLWLRQV� LQ� ZKLFK
*DQGDOI� XWLOL]HG� OLPLWHG� FRQYHUVDWLRQDO� EHKDYLRU
�JD]H�� WXUQ�WDNLQJ� DQG� EHDW� JHVWXUH�� WKDQ�ZKHQ� WKHVH
EHKDYLRUV�ZHUH�GLVDEOHG�
6SURXOO� HW� DO�� �6SURXOO�� 6XEUDPDQL� HW� DO��� �����
VKRZHG� WKDW� VXEMHFWV� UDWHG� D� IHPDOH� HPERGLHG
LQWHUIDFH�VLJQLILFDQWO\�ORZHU�LQ�VRFLDELOLW\�DQG�JDYH�LW
D� VLJQLILFDQWO\� PRUH� QHJDWLYH� VRFLDO� HYDOXDWLRQ
FRPSDUHG� WR� D� WH[W�RQO\� LQWHUIDFH�� 6XEMHFWV� DOVR
UHSRUWHG�WKHPVHOYHV� WR�EH�PRUH�DURXVHG��OHVV�UHOD[HG
DQG� DVVXUHG�� ZKHQ� LQWHUDFWLQJ� ZLWK� WKH� HPERGLHG
LQWHUIDFH�WKDQ�ZKHQ�LQWHUDFWLQJ�ZLWK�WKH�WH[W�LQWHUIDFH�
7KH\� DOVR� SUHVHQWHG� WKHPVHOYHV� LQ� D� PRUH� SRVLWLYH
OLJKW� �JDYH� WKHPVHOYHV� VLJQLILFDQWO\� KLJKHU� VFRUHV� RQ
VRFLDO� GHVLUDELOLW\� VFDOHV�� DQG� GLVFORVHG� OHVV� �ZURWH

VLJQLILFDQWO\� OHVV� DQG� VNLSSHG� PRUH� TXHVWLRQV� LQ
UHVSRQVH�WR�TXHULHV�E\�WKH�LQWHUIDFH��ZKHQ�LQWHUDFWLQJ
ZLWK� DQ� HPERGLHG� LQWHUIDFH� YV�� D� WH[W�RQO\� LQWHUIDFH�
0HQ� ZHUH� IRXQG� WR� GLVFORVH� PRUH� LQ� WKH� HPERGLHG
FRQGLWLRQ�DQG�ZRPHQ�GLVFORVHG�PRUH�LQ�WKH�WH[W�RQO\
FRQGLWLRQ�
0RVW� RI� WKHVH� HYDOXDWLRQV� KDYH� WULHG� WR� DGGUHVV
ZKHWKHU� HPERGLPHQW� RI� D� V\VWHP� LV� XVHIXO� DW� DOO�� E\
LQFOXGLQJ� RU� QRW� LQFOXGLQJ� DQ� DQLPDWHG� ILJXUH�� � ,Q
WKHLU�VXUYH\�RI�XVHU�VWXGLHV�RQ�HPERGLHG�DJHQWV��'HKQ
DQG� YDQ� 0XONHQ� FRQFOXGH� WKDW� WKHUH� LV� QR� �SHUVRQD
HIIHFW��� WKDW� LV� D� JHQHUDO� DGYDQWDJH� RI� DQ� LQWHUIDFH
ZLWK�DQ�DQLPDWHG�DJHQW�RYHU�RQH�ZLWKRXW�DQ�DQLPDWHG
DJHQW� �'HKQ� DQG� 0XONHQ�� ������� +RZHYHU�� WKH\
EHOLHYH� WKDW� ODFN� RI� HYLGHQFH� DQG� LQFRQVLVWHQFLHV� LQ
WKH� VWXGLHV� SHUIRUPHG� WR� GDWH�PD\� EH� DWWULEXWDEOH� WR
PHWKRGRORJLFDO� VKRUWFRPLQJV� DQG� YDULDWLRQV� LQ� WKH
NLQGV� RI� DQLPDWLRQV� XVHG�� WKH� NLQGV� RI� FRPSDULVRQV
PDGH��FRQWURO�FRQGLWLRQV���WKH�VSHFLILF�PHDVXUHV�XVHG
IRU� WKH�GHSHQGHQW�YDULDEOHV��DQG� WKH� WDVN�DQG�FRQWH[W
RI�WKH�LQWHUDFWLRQ�

���� 8VHU� 6WXGLHV� RQ� +XPDQ�+XPDQ� YV�
+XPDQ�&RPSXWHU�&RPPXQLFDWLRQ

6HYHUDO� VWXGLHV� KDYH� VKRZQ� WKDW� SHRSOH� VSHDN
GLIIHUHQWO\� WR� D� FRPSXWHU� WKDQ� DQRWKHU� SHUVRQ�� HYHQ
WKRXJK� WKHUH� DUH� W\SLFDOO\� QR� GLIIHUHQFHV� LQ� WDVN
RXWFRPHV� LQ� WKHVH� HYDOXDWLRQV�� +DXSWPDQQ� DQG
5XGQLFN\� �+DXSWPDQQ� DQG� 5XGQLFN\�� �����
SHUIRUPHG�RQH�RI� WKH� ILUVW� VWXGLHV� LQ� WKLV�DUHD�� �7KH\
DVNHG� VXEMHFWV� WR� FDUU\� RXW� D� VLPSOH� LQIRUPDWLRQ�
JDWKHULQJ�WDVN�WKURXJK�D��VLPXODWHG��QDWXUDO�ODQJXDJH
VSHHFK� LQWHUIDFH��DQG�FRPSDUHG� WKLV�ZLWK�VSHHFK� WR�D
FR�SUHVHQW�KXPDQ�LQ�WKH�VDPH�WDVN����7KH\�IRXQG�WKDW
VSHHFK� WR� WKH� VLPXODWHG� FRPSXWHU� V\VWHP� ZDV
WHOHJUDSKLF� DQG� IRUPDO�� DSSUR[LPDWLQJ� D� FRPPDQG
ODQJXDJH�� � ,Q�SDUWLFXODU��ZKHQ�VSHDNLQJ� WR�ZKDW� WKH\
EHOLHYHG�WR�EH�D�FRPSXWHU��VXEMHFW¶V�XWWHUDQFHV�XVHG�D
VPDOO� YRFDEXODU\�� RIWHQ� VRXQGLQJ� OLNH� V\VWHP
FRPPDQGV�� ZLWK� YHU\� IHZ� WDVN�XQUHODWHG� XWWHUDQFHV�
DQG�IHZHU�ILOOHG�SDXVHV�DQG�RWKHU�GLVIOXHQFLHV�
7KHVH�UHVXOWV�ZHUH�H[WHQGHG�LQ�UHVHDUFK�FRQGXFWHG�E\
2YLDWW� �2YLDWW�� ������ 2YLDWW�� /HYRZ� HW� DO��� �����
2YLDWW� DQG� &RKHQ�� ������� LQ� ZKLFK� VKH� IRXQG� WKDW
VSHHFK� WR� D� FRPSXWHU� V\VWHP�ZDV� FKDUDFWHUL]HG�E\� D
ORZ� UDWH� RI� GLVIOXHQFLHV� UHODWLYH� WR� VSHHFK� WR� D� FR�
SUHVHQW� KXPDQ�� � 6KH� DOVR� QRWHG� WKDW� YLVXDO� IHHGEDFN
KDV� DQ� HIIHFW� RQ� GLVIOXHQF\�� WHOHSKRQH� FDOOV� KDYH� D
KLJKHU� UDWH� RI� GLVIOXHQF\� WKDQ� FR�SUHVHQW� GLDORJXH�
)URP� WKHVH� UHVXOWV�� LW� VHHPV� WKDW� SHRSOH� VSHDN�PRUH
FDUHIXOO\� DQG� OHVV� QDWXUDOO\� ZKHQ� LQWHUDFWLQJ� ZLWK� D
FRPSXWHU�

)LJXUH����5($



%R\OH� DQG� $QGHUVRQ� �%R\OH�� $QGHUVRQ� HW� DO��� �����
FRPSDUHG� SDLUV� RI� VXEMHFWV�ZRUNLQJ� RQ� D�PDS�EDVHG
WDVN� ZKR� ZHUH� YLVLEOH� WR� HDFK� RWKHU� ZLWK� SDLUV� RI
VXEMHFWV�ZKR�ZHUH�FR�SUHVHQW�EXW� FRXOG�QRW� VHH�HDFK
RWKHU��$OWKRXJK�QR�SHUIRUPDQFH�GLIIHUHQFH�ZDV�IRXQG
EHWZHHQ� WKH� WZR�FRQGLWLRQV��ZKHQ�VXEMHFWV�FRXOG�QRW
VHH� RQH� DQRWKHU�� WKH\� FRPSHQVDWHG� E\� JLYLQJ� PRUH
YHUEDO� IHHGEDFN� DQG� XVLQJ� ORQJHU� XWWHUDQFHV�� � 7KHLU
FRQYHUVDWLRQ� ZDV� IRXQG� WR� EH� OHVV� VPRRWK� WKDQ� WKDW
EHWZHHQ�PXWXDOO\�YLVLEOH�SDUWQHUV�� LQGLFDWHG�E\�PRUH
LQWHUUXSWLRQV�� DQG� OHVV� HIILFLHQW�� DV� PRUH� WXUQV� ZHUH
UHTXLUHG� WR� FRPSOHWH� WKH� WDVN�� � 7KH� UHVHDUFKHUV
FRQFOXGHG� WKDW� YLVXDO� IHHGEDFN� LPSURYHV� WKH
VPRRWKQHVV�DQG�HIILFLHQF\�RI�WKH�LQWHUDFWLRQ��EXW�WKDW
ZH� KDYH� GHYLFHV� WR� FRPSHQVDWH� IRU� WKLV� ZKHQ
YLVLELOLW\�LV�UHVWULFWHG�
'DO\�-RQHV�� HW� DO�� �'DO\�-RQHV�� 0RQN� HW� DO��� ������
DOVR� IDLOHG� WR� ILQG� DQ\� GLIIHUHQFH� LQ� SHUIRUPDQFH
EHWZHHQ� YLGHR�PHGLDWHG� DQG� DXGLR�PHGLDWHG
FRQYHUVDWLRQV�� DOWKRXJK� WKH\� GLG� ILQG� GLIIHUHQFHV� LQ
WKH� TXDOLW\� RI� WKH� LQWHUDFWLRQV� �H�J��� PRUH� H[SOLFLW
TXHVWLRQV�LQ�DXGLR�RQO\�FRQGLWLRQ��
:KLWWDNHU� DQG� 2
&RQDLOO� �:KLWWDNHU� DQG� 2
&RQDLOO�
������ VXUYH\� WKH� UHVXOWV� RI� VHYHUDO� VWXGLHV� ZKLFK
FRPSDUHG�YLGHR�PHGLDWHG�FRPPXQLFDWLRQ�ZLWK�DXGLR�
RQO\� FRPPXQLFDWLRQ� DQG� FRQFOXGHG� WKDW� WKH� YLVXDO
FKDQQHO� GRHV� QRW� VLJQLILFDQWO\� LPSDFW� SHUIRUPDQFH
RXWFRPHV� LQ� WDVN�RULHQWHG� FROODERUDWLRQV�� DOWKRXJK� LW
GRHV� DIIHFW� VRFLDO� DQG� DIIHFWLYH� GLPHQVLRQV� RI
FRPPXQLFDWLRQ�� &RPSDULQJ� YLGHR�PHGLDWHG
FRPPXQLFDWLRQ� WR� IDFH�WR�IDFH� DQG� DXGLR�RQO\
FRQYHUVDWLRQV�� WKH\� DOVR� IRXQG� WKDW� VSHDNHUV� XVHG
PRUH� IRUPDO� WXUQ�WDNLQJ� WHFKQLTXHV� LQ� WKH� YLGHR
FRQGLWLRQ� HYHQ� WKRXJK� XVHUV� UHSRUWHG� WKDW� WKH\
SHUFHLYHG� PDQ\� EHQHILWV� WR� YLGHR� FRQIHUHQFLQJ
UHODWLYH�WR�WKH�DXGLR�RQO\�PRGH�

����7UDLW�EDVHG�9DULDWLRQ�LQ�8VHU�5HVSRQVHV

6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�XVHUV�UHDFW�GLIIHUHQWO\
WR� VRFLDO� DJHQWV� EDVHG� RQ� WKHLU� RZQ� SHUVRQDOLW\� DQG
RWKHU� GLVSRVLWLRQDO� WUDLWV�� )RU� H[DPSOH�� 5HHYHV� DQG
1DVV� KDYH� VKRZQ� WKDW� XVHUV� OLNH� DJHQWV� WKDW� PDWFK
WKHLU� RZQ� SHUVRQDOLW\� �RQ� WKH� LQWURYHUVLRQ�
H[WUDYHUVLRQ� GLPHQVLRQ�� PRUH� WKDQ� WKRVH� ZKLFK� GR
QRW��UHJDUGOHVV�RI�ZKHWKHU�WKH�SHUVRQDOLW\�LV�SRUWUD\HG
WKURXJK�WH[W�RU�VSHHFK��5HHYHV�DQG�1DVV��������1DVV
DQG�/HH����������5HVQLFN�DQG�/DPPHUV�VKRZHG�WKDW�LQ
RUGHU� WR� FKDQJH� XVHU� EHKDYLRU� YLD� FRUUHFWLYH� HUURU
PHVVDJHV��WKH�PHVVDJHV�VKRXOG�KDYH�GLIIHUHQW�GHJUHHV
RI� �KXPDQQHVV�� GHSHQGLQJ� RQ� ZKHWKHU� WKH� XVHU� KDV
KLJK� RU� ORZ� VHOI�HVWHHP� ��FRPSXWHU�HVH�� PHVVDJHV
VKRXOG� EH� XVHG� ZLWK� ORZ� VHOI�HVWHHP� XVHUV�� ZKLOH

�KXPDQ�OLNH�� PHVVDJHV� VKRXOG� EH� XVHG� ZLWK� KLJK�
HVWHHP� XVHUV�� �5HVQLFN� DQG� /DPPHUV�� ������
5LFNHQEHUJ�DQG�5HHYHV�VKRZHG�WKDW�GLIIHUHQW�W\SHV�RI
DQLPDWHG� DJHQWV� DIIHFWHG� WKH� DQ[LHW\� OHYHO� RI� XVHUV
GLIIHUHQWLDOO\� DV� D� IXQFWLRQ� RI� ZKHWKHU� XVHUV� WHQGHG
WRZDUGV�LQWHUQDO�RU�H[WHUQDO�ORFXV�RI�FRQWURO�>��@�

���([SHULPHQWDO�0HWKRGV

7KLV� ZDV� D� PXOWLYDULDWH�� PXOWLSOH�IDFWRU�� EHWZHHQ�
VXEMHFWV� H[SHULPHQWDO� GHVLJQ�� LQYROYLQJ� ��� VXEMHFWV
�����PDOH�DQG�����IHPDOH��

����$SSDUDWXV

2QH� ZDOO� RI� WKH� H[SHULPHQW� URRP� ZDV� D� UHDU�
SURMHFWLRQ� VFUHHQ�� ,Q� WKH�(0%2',('� FRQGLWLRQ�5HD
DSSHDUHG� OLIH�VL]HG� RQ� WKH� VFUHHQ�� LQ� IURQW� RI� WKH� �'
YLUWXDO� DSDUWPHQWV� VKH� VKRZHG�� DQG� KHU� V\QWKHWLF
YRLFH�ZDV�SOD\HG�WKURXJK�WZR�VSHDNHUV�RQ�WKH�IORRU�LQ
IURQW�RI�WKH�VFUHHQ���,Q�WKH�3+21(�FRQGLWLRQ�RQO\�WKH
�'� YLUWXDO� DSDUWPHQWV� ZHUH� GLVSOD\HG� DQG� VXEMHFWV
LQWHUDFWHG�ZLWK�5HD�RYHU�DQ�RUGLQDU\�WHOHSKRQH�SODFHG
RQ�D�WDEOH�LQ�IURQW�RI�WKH�VFUHHQ�
)RU� WKH� SXUSRVH� RI� WKLV� H[SHULPHQW�� 5HD� ZDV
FRQWUROOHG� YLD� D� ZL]DUG�RI�R]� VHWXS� RQ� DQRWKHU
FRPSXWHU�SRVLWLRQHG�EHKLQG�WKH�SURMHFWLRQ�VFUHHQ��7KH
LQWHUDFWLRQ� VFULSW� LQFOXGHG� YHUEDO� DQG� QRQYHUEDO
EHKDYLRU�VSHFLILFDWLRQV�IRU�5HD��H�J���JHVWXUH�DQG�JD]H
FRPPDQGV� DV� ZHOO� DV� VSHHFK��� DQG� HPEHGGHG
FRPPDQGV� GHVFULELQJ� ZKHQ� GLIIHUHQW� URRPV� LQ� WKH
YLUWXDO� DSDUWPHQWV� VKRXOG� EH� VKRZQ��7KUHH� SLHFHV� RI
LQIRUPDWLRQ� REWDLQHG� IURP� WKH� XVHU� GXULQJ� WKH
LQWHUYLHZ�ZHUH�HQWHUHG�LQWR�WKH�FRQWURO�V\VWHP�E\�WKH
ZL]DUG�� WKH� FLW\� WKH� VXEMHFW� ZDQWHG� WR� OLYH� LQ�� WKH
QXPEHU�RI�EHGURRPV�V�KH�ZDQWHG��DQG�KRZ�PXFK�V�KH
ZDV�ZLOOLQJ�WR�VSHQG��7KH�ILUVW�DSDUWPHQW�VKRZQ�ZDV
LQ�WKH�VSHFLILHG�FLW\��EXW�KDG�WZLFH�DV�PDQ\�EHGURRPV
DV� WKH� VXEMHFW� UHTXHVWHG� DQG� FRVW� WZLFH� DV� PXFK� DV
V�KH� FRXOG� DIIRUG� �WKH\�ZHUH� DOVR� WROG� WKH� SULFH�ZDV
�ILUP���� 7KH� VHFRQG� DSDUWPHQW� VKRZQ� ZDV� LQ� WKH
VSHFLILHG� FLW\�� KDG� WKH� H[DFW� QXPEHU� RI� EHGURRPV
UHTXHVWHG��EXW� FRVW�����PRUH� WKDQ� WKH� VXEMHFW� FRXOG
DIIRUG� �EXW� WKLV� WLPH�� WKH� VXEMHFW� ZDV� WROG� WKDW� WKH
SULFH� ZDV� �QHJRWLDEOH���� � 7KH� VFULSWV� IRU� WKH� 7$6.
DQG� 62&,$/� FRQGLWLRQV� ZHUH� LGHQWLFDO�� H[FHSW� WKDW
WKH� 62&,$/� VFULSW� KDG� DGGLWLRQDO� VPDOO� WDON
XWWHUDQFHV�DGGHG�WR�LW��DV�GHVFULEHG�LQ��%LFNPRUH�DQG
&DVVHOO�� ������� 7KH� SDUW� RI� WKH� VFULSW� JRYHUQLQJ� WKH
GLDORJXH� IURP� WKH� VKRZLQJ� RI� WKH� VHFRQG� DSDUWPHQW
WKURXJK� WKH� HQG� RI� WKH� LQWHUDFWLRQ� ZDV� LGHQWLFDO� LQ
ERWK�FRQGLWLRQV�
3URFHGXUH�� 6XEMHFWV� ZHUH� WROG� WKDW� WKH\� ZRXOG� EH
LQWHUDFWLQJ� ZLWK� 5HD�� ZKR� SOD\HG� WKH� UROH� RI� D� UHDO



HVWDWH�DJHQW�DQG�FRXOG�VKRZ�WKHP�DSDUWPHQWV�VKH�KDG
IRU�UHQW��7KH\�ZHUH�WROG�WKDW�WKH\�ZHUH�WR�SOD\�WKH�UROH
RI� VRPHRQH� ORRNLQJ� IRU� DQ� DSDUWPHQW� LQ� WKH� %RVWRQ
DUHD�� ,Q� ERWK� FRQGLWLRQV� VXEMHFWV�ZHUH� WROG� WKDW� WKH\
FRXOG� WDON� WR� 5HD� �MXVW� OLNH� \RX� ZRXOG� WR� DQRWKHU
SHUVRQ��

����0HDVXUHV

6XEMHFWLYH� HYDOXDWLRQV� RI� 5HD� ��� LQFOXGLQJ� KRZ
IULHQGO\��FUHGLEOH��OLIHOLNH��ZDUP��FRPSHWHQW��UHOLDEOH�
HIILFLHQW��LQIRUPHG��NQRZOHGJHDEOH�DQG�LQWHOOLJHQW�VKH
ZDV� ���ZHUH�PHDVXUHG� E\� VLQJOH� LWHPV� RQ� QLQH�SRLQW
/LNHUW�VFDOHV��(YDOXDWLRQV�RI�WKH�LQWHUDFWLRQ��LQFOXGLQJ
KRZ�WHGLRXV��LQYROYLQJ��HQMR\DEOH��QDWXUDO��VDWLVI\LQJ�
IXQ�� HQJDJLQJ�� FRPIRUWDEOH� DQG� VXFFHVVIXO� LW� ZDV��
ZHUH� DOVR� PHDVXUHG� RQ� QLQH�SRLQW� /LNHUW� VFDOHV�
(YDOXDWLRQ�RI�KRZ�ZHOO� VXEMHFWV� IHOW� WKH\�NQHZ�5HD�
KRZ� ZHOO� VKH� NQHZ� DQG� XQGHUVWRRG� WKHP� DQG� KRZ
FORVH� WKH\� IHOW� WR� KHU� ZHUH� PHDVXUHG� LQ� WKH� VDPH
PDQQHU�
/LNLQJ�RI�5($�ZDV�DQ�LQGH[�FRPSRVHG�RI�WKUHH�LWHPV�
�KRZ� OLNHDEOH� DQG� SOHDVDQW� 5HD� ZDV� DQG� KRZ�PXFK
VXEMHFWV� OLNHG� KHU��PHDVXUHG� LWHPV� RQ� QLQH�SRLQW
/LNHUW�VFDOHV��&URQEDFK
V�DOSKD� ������
$PRXQW� :LOOLQJ� WR� 3D\� ZDV� FRPSXWHG� DV� IROORZV�
'XULQJ� WKH� LQWHUYLHZ��5HD� DVNHG� VXEMHFWV� KRZ�PXFK
WKH\� ZHUH� DEOH� WR� SD\� IRU� DQ� DSDUWPHQW�� VXEMHFWV¶
UHVSRQVHV� ZHUH� HQWHUHG� DV� �;� SHU� PRQWK�� 5HD� WKHQ
RIIHUHG� WKH� VHFRQG�DSDUWPHQW� IRU��<��ZKHUH�<� ����
;��� DQG�PHQWLRQHG� WKDW� WKH�SULFH�ZDV�QHJRWLDEOH��2Q
WKH�TXHVWLRQQDLUH��VXEMHFWV�ZHUH�DVNHG�KRZ�PXFK�WKH\
ZRXOG�EH�ZLOOLQJ�WR�SD\�IRU�WKH�VHFRQG�DSDUWPHQW��DQG
WKLV�ZDV�HQFRGHG�DV�=��7KH�WDVN�PHDVXUH�XVHG�ZDV��=
��;�� �� �<���;���ZKLFK�YDULHV� IURP����LI� WKH�XVHU�GLG
QRW�EXGJH�IURP�WKHLU�RULJLQDO�UHTXHVWHG�SULFH��WR�����
LI�WKH\�RIIHUHG�WKH�IXOO�DVNLQJ�SULFH�
7UXVW� ZDV� PHDVXUHG� E\� D� VWDQGDUGL]HG� WUXVW� VFDOH
�:KHHOHVV�DQG�*URW]���������DOSKD� ������
*LYHQ� OLWHUDWXUH� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� XVHU
SHUVRQDOLW\�DQG�SUHIHUHQFH�IRU�FRPSXWHU�EHKDYLRU��ZH
ZHUH� FRQFHUQHG� WKDW� VXEMHFWV� PLJKW� UHVSRQG
GLIIHUHQWLDOO\� EDVHG� RQ� SUHGLVSRVLWLRQ�� 7KXV��ZH� DOVR
LQFOXGHG� FRPSRVLWH� PHDVXUHV� IRU� LQWURYHUVLRQ� DQG
H[WURYHUVLRQ�RQ�WKH�TXHVWLRQQDLUH�
([WURYHUWHGQHVV� ZDV� DQ� LQGH[� FRPSRVHG� RI� VHYHQ
:LJJLQV� �:LJJLQV�� ������ H[WURYHUW� DGMHFWLYH� LWHPV�
&KHHUIXO��(QWKXVLDVWLF��([WURYHUWHG��-RYLDO��2XWJRLQJ�
DQG�3HUN\��,W�ZDV�XVHG�IRU�DVVHVVPHQW�RI�WKH�VXEMHFW¶V
SHUVRQDOLW\��DOSKD� ������
,QWURYHUWHGQHVV� ZDV� DQ� LQGH[� FRPSRVHG� RI� VHYHQ
:LJJLQV� �:LJJLQV�� ������ LQWURYHUW� DGMHFWLYH� LWHPV�
%DVKIXO�� ,QWURYHUWHG�� ,QZDUG�� 6K\�� 8QGHPRQVWUDWLYH�

8QUHYHDOLQJ�� DQG� 8QVSDUNOLQJ�� ,W� ZDV� XVHG� IRU
DVVHVVPHQW�RI�WKH�VXEMHFW¶V�SHUVRQDOLW\��DOSKD� ������
%HKDYLRUDO�0HDVXUHV
5DWHV� RI� VSHHFK� GLVIOXHQF\� �DV� GHILQHG� LQ� 2YLDWW�
������DQG�XWWHUDQFH�OHQJWK�ZHUH�FRGHG�IURP�WKH�YLGHR
GDWD�
2EVHUYDWLRQ�RI�WKH�YLGHRWDSHG�GDWD�PDGH�LW�FOHDU�WKDW
VRPH�VXEMHFWV� WRRN� WKH� LQLWLDWLYH� LQ� WKH� FRQYHUVDWLRQ�
ZKLOH�RWKHUV�DOORZHG�5HD�WR�OHDG��8QIRUWXQDWHO\��5HD
LV�QRW�\HW�DEOH� WR�GHDO�ZLWK�XVHU�LQLWLDWHG�WDON��DQG�VR
XVHU� LQLWLDWLYH� RIWHQ� OHG� WR� 5HD� LQWHUUXSWLQJ� WKH
VSHDNHU��7R�DVVHVV�WKH�HIIHFW�RI�WKLV�SKHQRPHQRQ��ZH
WKHUHIRUH� GLYLGHG� VXEMHFWV� LQWR�3$66,9(� � �EHORZ� WKH
PHDQ� RQ� QXPEHU� RI� XVHU�LQLWLDWHG� XWWHUDQFHV�� DQG
$&7,9(��DERYH�WKH�PHDQ�RQ�QXPEHU�RI�XVHU�LQLWLDWHG
XWWHUDQFHV��� 7R� RXU� VXUSULVH�� WKHVH� PHDVXUHV� WXUQHG
RXW� WR� EH� LQGHSHQGHQW� RI� LQWURYHUVLRQ�H[WURYHUVLRQ
�3HDUVRQ� U �������� DQG� WR� QRW� EH� SUHGLFWHG� E\� WKHVH
ODWWHU�YDULDEOHV�

���5HVXOWV

)XOO�IDFWRULDO�VLQJOH�PHDVXUH�$129$V�ZHUH�UXQ��ZLWK
62&,$/,7<� �7DVN� YV�� 6RFLDO��� 3(5621$/,7<�2)
68%-(&7��,QWURYHUW�YV��([WURYHUW���0(',80��3KRQH
YV��(PERGLHG��DQG�,1,7,$7,21��$FWLYH�YV��3DVVLYH�
DV�LQGHSHQGHQW�YDULDEOHV�

�����6XEMHFWLYH�$VVHVVPHQWV�RI�5HD

,Q� ORRNLQJ� DW� WKH� TXHVWLRQQDLUH� GDWD� ZH� ILQG� WKDW
VXEMHFWV� VHHPHG� WR� IHHO�PRUH� FRPIRUWDEOH� LQWHUDFWLQJ
ZLWK� 5HD� RYHU� WKH� SKRQH� WKDQ� IDFH�WR�IDFH�� � 7KXV�
VXEMHFWV� LQ� WKH� SKRQH� FRQGLWLRQ� IHOW� WKDW� WKH\� NQHZ
5HD� EHWWHU� �) ������ S������� OLNHG� KHU�PRUH� �) �����
S�������IHOW�FORVHU�WR�KHU��) �������S��������IHOW�PRUH
FRPIRUWDEOH�ZLWK�WKH�LQWHUDFWLRQ��) ������S�������DQG
WKRXJKW� 5HD� ZDV� PRUH� IULHQGO\� �) �����S� �������
ZDUP��) ������S�������LQIRUPHG��) ������S�������DQG
NQRZOHGJHDEOH� �) ������ S������ WKDQ� WKRVH� LQ� WKH
HPERGLHG�FRQGLWLRQ�

+RZHYHU�� LQ� WKH� UHPDLQGHU� RI� WKH� UHVXOWV� VHFWLRQ�� DV
ZH� ORRN� PRUH� FORVHO\� DW� GLIIHUHQW� XVHUV�� GLIIHUHQW
NLQGV�RI�GLDORJXH�VW\OHV��DQG�XVHUV¶�DFWXDO�EHKDYLRXU�
D� PRUH� FRPSOLFDWHG� SLFWXUH� HPHUJHV�� � 6XEMHFWV� IHOW
WKDW�5HD�NQHZ� WKHP� �) ������S������ DQG�XQGHUVWRRG
WKHP��) ������S������EHWWHU�ZKHQ�VKH�XVHG�WDVN�RQO\
GLDORJXH� IDFH�WR�IDFH�� WKHVH� WUHQGV�ZHUH� UHYHUVHG� IRU
SKRQH�EDVHG� LQWHUDFWLRQV�� � 7DVN�RQO\� GLDORJXH� ZDV
PRUH� IXQ� �) ������ S������ DQG� OHVV� WHGLRXV� �) �����
S������� VHH� )LJXUH� ��� ZKHQ� HPERGLHG�� ZKLOH� VRFLDO
GLDORJXH�ZDV�PRUH�IXQ�DQG�OHVV�WHGLRXV�RQ�WKH�SKRQH�



7KDW� LV�� LQ� WKH� IDFH�WR�IDFH� FRQGLWLRQ�� VXEMHFWV
SUHIHUUHG�5HD�WR�VLPSO\�³JHW�GRZQ�WR�EXVLQHVV�´

7KHVH� UHVXOWV�PD\� EH� WHOOLQJ� XV� WKDW�5HD
V� QRQYHUEDO
EHKDYLRU� LQDGYHUWHQWO\� SURMHFWHG� DQ� XQIULHQGO\�
LQWURYHUWHG� SHUVRQDOLW\� WKDW� ZDV� HVSHFLDOO\
LQDSSURSULDWH� IRU� VRFLDO� GLDORJXH�� 5HD
V� VPLOHV� DUH
OLPLWHG�WR�WKRVH�UHODWHG�WR�WKH�HQGV�RI�WXUQV��DQG�DW�WKH
WLPH�RI� WKLV�H[SHULPHQW��VKH�GLG�QRW�KDYH�D�PRGHO�RI
LPPHGLDF\� RU� RWKHU� QRQYHUEDO� FXHV� IRU� OLNLQJ� DQG
ZDUPWK� W\SLFDO� RI� VRFLDO� LQWHUDFWLRQ� �$UJ\OH�� ������
$FFRUGLQJ�WR�:KLWWDNHU�DQG�2
&RQQDLO��:KLWWDNHU�DQG
2
&RQDLOO���������QRQYHUEDO� LQIRUPDWLRQ� LV�HVSHFLDOO\
FUXFLDO� LQ� LQWHUDFWLRQV� LQYROYLQJ� DIIHFWLYH� FXHV�� VXFK
DV� QHJRWLDWLRQ� RU� UHODWLRQDO� GLDORJXH�� DQG� OHVV
LPSRUWDQW� LQ� SXUHO\� SUREOHP�VROYLQJ� WDVNV�� 7KLV
LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV�LV�EDFNHG�XS�E\�FRPPHQWV
VXFK� DV� WKLV� UHVSRQVH� IURP� D� VXEMHFW� LQ� WKH� IDFH�WR�
IDFH�VRFLDO�FRQGLWLRQ�

7KH� RQO\� SUREOHP� ZDV� KRZ� VKH� ZRXOG
UHVSRQG�� 6KH� ZRXOG� SDXVH� WKHQ� MXVW� VD\
�2.��� RU� �<HV��� $OVR� ZKHQ� VKH� ORRNHG� WR
WKH� VLGH� DQG� WKHQ� EDFN� EHIRUH� VD\LQJ
VRPHWKLQJ�ZDV�D�OLWWOH�ELW�XQQDWXUDO�

7KLV� PD\� H[SODLQ� ZK\� VXEMHFWV� SUHIHUUHG� WDVN
LQWHUDFWLRQV� IDFH�WR�IDFH�� ZKLOH� RQ� WKH� SKRQH� 5HD
V
VRFLDO� GLDORJXH� KDG� LWV� LQWHQGHG� HIIHFW� RI� PDNLQJ
VXEMHFWV� IHHO� WKDW� WKH\� NQHZ� 5($� EHWWHU�� WKDW� VKH
XQGHUVWRRG� WKHP� EHWWHU�� DQG� WKDW� WKH� H[SHULHQFH�ZDV
PRUH�IXQ�DQG�OHVV�WHGLRXV�

,Q� RXU� HDUOLHU� VWXG\�� ORRNLQJ� RQO\� DW� DQ� HPERGLHG
LQWHUIDFH�� ZH� UHSRUWHG� WKDW� H[WURYHUWV� WUXVWHG� WKH
V\VWHP� PRUH� ZKHQ� LW� HQJDJHG� LQ� VPDOO� WDON�� ZKLOH
LQWURYHUWV�ZHUH� QRW� DIIHFWHG� E\� WKH� XVH� RI� VPDOO� WDON

�%LFNPRUH� DQG�&DVVHOO�� ������� � ,Q� WKH� FXUUHQW� VWXG\�
WKHVH� UHVXOWV� ZHUH� UH�FRQILUPHG�� EXW� RQO\� LQ� WKH
HPERGLHG� LQWHUDFWLRQ�� WKDW� LV�� D� WKUHH�ZD\� LQWHUDFWLRQ
EHWZHHQ� 62&,$/,7<�� 3(5621$/,7<� DQG
0(',80� �) ������ S������ LQGLFDWHG� WKDW� H[WURYHUWV
WUXVWHG� 5HD� PRUH� ZKHQ� VKH� XVHG� VRFLDO� GLDORJXH� LQ
HPERGLHG� LQWHUDFWLRQV�� EXW� WKHUH� ZDV� HVVHQWLDOO\� QR
HIIHFW� RI� XVHU¶V� SHUVRQDOLW\� DQG� VRFLDO� GLDORJXH� RQ
WUXVW�LQ�SKRQH�LQWHUDFWLRQV��)XUWKHU�DQDO\VLV�RI�WKH�GDWD
LQGLFDWHG� WKDW� WKLV� UHVXOW�GHULYHG� IURP� WKH� VXEVWDQWLDO
GLIIHUHQFH� EHWZHHQ� LQWURYHUWV� DQG� H[WURYHUWV� LQ� WKH
IDFH�WR�IDFH� WDVN�RQO\� FRQGLWLRQ�� � ,QWURYHUWV� WUXVWHG
KHU� VLJQLILFDQWO\� PRUH� LQ� WKH� IDFH�WR�IDFH� WDVN�RQO\
FRQGLWLRQ� WKDQ� LQ� WKH� RWKHU� FRQGLWLRQV� �S�������ZKLOH
H[WURYHUWV� WUXVWHG� KHU� VLJQLILFDQWO\� OHVV� LQ� WKLV
FRQGLWLRQ�WKDQ�LQ�WKH�RWKHU�FRQGLWLRQV��S������

,Q� OLJKW�RI� WKHVH�QHZ�REVHUYDWLRQV��RXU�HDUOLHU� UHVXOWV
LQGLFDWLQJ�WKDW�VRFLDO�GLDORJXH�OHDGV�WR�LQFUHDVHG�WUXVW
�IRU� H[WURYHUWV� DW� OHDVW�� QHHGV� WR� EH� UHYLVHG�� 7KLV
IXUWKHU�DQDO\VLV�LQGLFDWHV�WKDW�WKH�HIIHFWV�ZH�REVHUYHG
PD\�EH�GXH�WR�WKH�DWWUDFWLRQ�RI�D�FRPSXWHU�GLVSOD\LQJ
VLPLODU� SHUVRQDOLW\� FKDUDFWHULVWLFV�� UDWKHU� WKDQ� WKH
SURFHVV�RI�WUXVW�EXLOGLQJ��,Q�WKH�IDFH�WR�IDFH��WDVN�RQO\
FRQGLWLRQ� ERWK� YHUEDO� DQG� QRQYHUEDO� FKDQQHOV� ZHUH
FOHDUO\� LQGLFDWLQJ� WKDW� 5HD� ZDV� DQ� LQWURYHUW� �DOVR
VXSSRUWHG� E\� WKH� FRPPHQWV� WKDW� 5($
V� JD]H�DZD\
EHKDYLRU� ZDV� WRR� IUHTXHQW�� DQ� LQGLFDWLRQ� RI
LQWURYHUVLRQ��:LOVRQ����������DQG�LQ�WKLV�FRQGLWLRQ�ZH
ILQG� WKH� LQWURYHUWV� WUXVWLQJ� PRUH�� DQG� H[WURYHUWV
WUXVWLQJ� OHVV�� � ,Q� DOO� RWKHU� FRQGLWLRQV�� WKH� SHUVRQDOLW\
FXHV� DUH� HLWKHU� FRQIOLFWLQJ� �D� PLVPDWFK� EHWZHHQ
YHUEDO�DQG�QRQYHUEDO�EHKDYLRU�KDV�EHHQ�GHPRQVWUDWHG
WR� EH� GLVFRQFHUWLQJ� WR� XVHUV� �1DVV�� ,VELVWHU� HW� DO��
�������RU�RQO\�RQH�FKDQQHO�RI�FXHV�LV�DYDLODEOH��L�H��RQ
WKH�SKRQH���\LHOGLQJ�WUXVW�UDWLQJV�WKDW�DUH�FORVH�WR�WKH
RYHUDOO�PHDQ�

7KHUH� ZDV�� QHYHUWKHOHVV�� D� SUHIHUHQFH� E\� H[WURYHUWV
IRU� VRFLDO� GLDORJXH� DV� GHPRQVWUDWHG� E\� WKH� IDFW� WKDW�
RYHUDOO�� H[WURYHUWV� OLNHG� 5HD� PRUH� ZKHQ� VKH� XVHG
VRFLDO�GLDORJXH��ZKLOH�LQWURYHUWV�OLNHG�KHU�PRUH�ZKHQ
VKH�RQO\�WDONHG�DERXW�WKH�WDVN��) ������S������

3DVVLYH� VXEMHFWV� IHOW� PRUH� FRPIRUWDEOH� LQWHUDFWLQJ
ZLWK� 5HD� WKDQ� DFWLYH� VXEMHFWV� GLG�� UHJDUGOHVV� RI
ZKHWKHU� WKH� LQWHUDFWLRQ� ZDV� IDFH�WR�IDFH� RU� RQ� WKH
SKRQH�� RU� ZKHWKHU� 5HD� XVHG� VRFLDO� GLDORJXH� RU� QRW�
3DVVLYH�VXEMHFWV�VDLG�WKDW�WKH\�HQMR\HG�WKH�LQWHUDFWLRQ
PRUH� �) ������ S������� IHOW� LW� ZDV� PRUH� VXFFHVVIXO
�) ������S������DQG�OLNHG�5HD�PRUH��) ������S������
DQG� WKDW� 5HD� ZDV� PRUH� LQWHOOLJHQW� �) ������ S������

+RZ�7(',286�WKH�LQWHUDFWLRQ�ZDV
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DQG� NQHZ� WKHP� EHWWHU� �) ������ S������ WKDQ� DFWLYH
VXEMHFWV�� �7KHVH�GLIIHUHQFHV�PD\�EH�H[SODLQHG�E\� WKH
IL[HG�LQLWLDWLYH� GLDORJXH� PRGHO� XVHG� LQ� WKH� :2=
VFULSW�� 5HD
V� LQWHUDFWLRQ� ZDV� GHVLJQHG� IRU� SDVVLYH
XVHUV��WKHUH� ZDV� YHU\� OLWWOH� FDSDELOLW\� LQ� WKH
LQWHUDFWLRQ� VFULSW� WR� UHVSRQG� WR� XQDQWLFLSDWHG� XVHU
TXHVWLRQV� RU� VWDWHPHQWV��DQG� XVHU� LQLWLDWLRQ� DWWHPSWV
ZHUH� W\SLFDOO\� PHW� ZLWK� XQFRRSHUDWLYH� V\VWHP
UHVSRQVHV� RU� LQWHUUXSWLRQV�� %XW�� JLYHQ� WKH� FKRLFH
EHWZHHQ� SKRQH� DQG� IDFH�WR�IDFH�� SDVVLYH� XVHUV
SUHIHUUHG�WR�LQWHUDFW�ZLWK�5HD�IDFH�WR�IDFH��WKH\�UDWHG
KHU� DV� PRUH� IULHQGO\� �) ������ S������ DQG� LQIRUPHG
�) ������S������ LQ� WKLV�FRQGLWLRQ�� �3DVVLYH�XVHUV�DOVR
IRXQG� WKH� SKRQH� WR� EH� PRUH� WHGLRXV�� ZKLOH� DFWLYH
XVHUV�DOVR�IRXQG�WKH�SKRQH�WR�EH�OHVV�WHGLRXV��) �����
S��������$FWLYH�XVHUV�PD\�KDYH�IRXQG�WKH�IDFH�WR�IDFH
FRQGLWLRQ� SDUWLFXODUO\� IUXVWUDWLQJ� VLQFH� SURFHVVLQJ
GHOD\V�PD\� KDYH� OHG� WR� WKH� SHUFHSWLRQ� WKDW� WKH� IORRU
ZDV�RSHQ��LQYLWLQJ�DQ�LQLWLDWLRQ�DWWHPSW���ZKHQ�LQ�IDFW
WKH�ZL]DUG�KDG�DOUHDG\�LQVWUXFWHG�5HD�WR�SURGXFH�KHU
QH[W�XWWHUDQFH�
+RZHYHU��ZKHQ�LQWHUDFWLQJ�RQ�WKH�SKRQH��DFWLYH�XVHUV
GLIIHUHG�IURP�SDVVLYH�XVHUV�LQ�WKDW�DFWLYH�XVHUV�IHOW�VKH
ZDV� PRUH� UHOLDEOH� ZKHQ� XVLQJ� VRFLDO� GLDORJXH� DQG
SDVVLYH� XVHUV� IHOW� VKH�ZDV�PRUH� UHOLDEOH�ZKHQ� XVLQJ
WDVN�RQO\� GLDORJXH�� :KHQ� LQWHUDFWLQJ� IDFH�WR�IDFH
ZLWK� 5HD�� WKHUH� ZDV� QR� VXFK� GLVWLQFWLRQ� EHWZHHQ
DFWLYH�DQG�SDVVLYH�XVHUV��) ������S������

�����(IIHFWV�RQ�7DVN�0HDVXUH

2QH� RI� WKH� PRVW� WDQWDOL]LQJ� UHVXOWV� REWDLQHG� LV� WKDW
H[WURYHUWV� ZHUH� ZLOOLQJ� WR� SD\� PRUH� IRU� WKH� VDPH
DSDUWPHQW�LQ�WKH�HPERGLHG�FRQGLWLRQ��ZKLOH�LQWURYHUWV
ZHUH� ZLOOLQJ� WR� SD\� PRUH� RYHU� WKH� SKRQH� �) �����
S�������DV�VKRZQ�LQ�)LJXUH���

:KLOH� SRWHQWLDOO\� YHU\� VLJQLILFDQW�� WKLV� ILQGLQJ� LV� D
OLWWOH�GLIILFXOW�WR�H[SODLQ��HVSHFLDOO\�JLYHQ�WKDW�WUXVW�GLG
QRW� VHHP� WR� SOD\� D� UROH� LQ� WKH� HYDOXDWLRQ�� 3HUKDSV�
VLQFH�ZH�DVNHG�RXU�VXEMHFWV�WR�VLPSO\�SOD\�WKH�UROH�RI
VRPHRQH�ORRNLQJ�IRU�DQ�DSDUWPHQW��DQG�JLYHQ�WKDW�WKH
DSDUWPHQWV� GLVSOD\HG� ZHUH� FDUWRRQ� UHQGLWLRQV�� WKH
VXEMHFWV�PD\�QRW�KDYH� IHOW�SHUVRQDOO\� LQYHVWHG� LQ� WKH
RXWFRPH�� DQG� WKXV�PD\� KDYH� EHHQ�PRUH� OLNHO\� WR� EH
SHUVXDGHG� E\� DVVRFLDWLYH� IDFWRUV� OLNH� WKH� SHUFHLYHG
OLNLQJ�DQG�FUHGLELOLW\�RI�5HD�� � ,Q� IDFW�� WUXVW� KDV� EHHQ
VKRZQ� WR� QRW� SOD\� D� UROH� LQ� SHUVXDVLRQ� ZKHQ
�SHULSKHUDO� URXWH�� GHFLVLRQV� DUH� PDGH�� ZKLFK� LV� WKH
FDVH�ZKHQ�WKH�RXWFRPH�LV�QRW�RI�SHUVRQDO�VLJQLILFDQFH
�3HWW\�DQG�:HJHQHU���������)XUWKHU��H[WURYHUWV�DUH�QRW
RQO\� PRUH� VRFLDEOH�� EXW� PRUH� LPSXOVLYH� WKDQ
LQWURYHUWV� �:LOVRQ�� ������� DQG� LPSXOVH� EX\LQJ� LV

JRYHUQHG� SULPDULO\� E\� QRYHOW\� �2QNYLVLW� DQG� 6KDZ�
������� ([WURYHUWV� GLG� UDWH� IDFH�WR�IDFH� LQWHUDFWLRQ� DV
PRUH� HQJDJLQJ� WKDQ� SKRQH�EDVHG� LQWHUDFWLRQ� �WKRXJK
QRW� DW� D� OHYHO� RI� VWDWLVWLFDO� VLJQLILFDQFH��� ZKLOH
LQWURYHUWV� UDWHG� SKRQH�EDVHG� LQWHUDFWLRQV� DV� PRUH
HQJDJLQJ�� SURYLGLQJ� VRPH� VXSSRUW� IRU� WKLV
H[SODQDWLRQ���,W�LV�DOVR�SRVVLEOH�WKDW�WKLV�PHDVXUH�WHOOV
XV�PRUH�DERXW�VXEMHFWV¶�DVVHVVPHQW�RI�WKH�KRXVH�WKDQ
RI�WKH�UHDOWRU���,Q�IXWXUH�H[SHULPHQWV�ZH�PD\�DVN�PRUH
GLUHFWO\� ZKHWKHU� WKH� VXEMHFW� IHOW� WKDW� WKH� UHDOWRU� ZDV
DVNLQJ�D�IDLU�SULFH�

�����*HQGHU�(IIHFWV

:RPHQ� IHOW� WKDW� 5HD� ZDV� PRUH� HIILFLHQW� �) �����
S������ DQG� UHOLDEOH� �) ������ S������ LQ� WKH� HPERGLHG
FRQGLWLRQ� WKDQ� ZKHQ� LQWHUDFWLQJ� ZLWK� KHU� RYHU� WKH
SKRQH��ZKLOH�PHQ�IHOW�WKDW�VKH�ZDV�PRUH�HIILFLHQW�DQG
UHOLDEOH�E\�SKRQH���2I�FRXUVH��5HD�KDV�D�IHPDOH�ERG\
DQG�D� IHPDOH�YRLFH�DQG� VR� LQ�RUGHU� WR�KDYH�D�FOHDUHU
SLFWXUH�RI�WKH�PHDQLQJ�RI�WKHVH�UHVXOWV��D�VLPLODU�VWXG\
ZRXOG�QHHG�WR�EH�FDUULHG�RXW�ZLWK�D�PDOH�UHDOWRU�

�����(IIHFWV�RQ�%HKDYLRUDO�0HDVXUHV

$OWKRXJK� VXEMHFWV¶� EHOLHIV� DERXW� 5HD� DQG� DERXW� WKH
LQWHUDFWLRQ� DUH� LPSRUWDQW�� LW� LV� DW� OHDVW� HTXDOO\
LPSRUWDQW�WR�ORRN�DW�KRZ�VXEMHFWV�DFW��LQGHSHQGHQW�RI
WKHLU�FRQVFLRXV�EHOLHIV�
,Q� WKLV� FRQWH[W� ZH� H[DPLQHG� VXEMHFWV¶� GLVIOXHQFLHV
ZKHQ�VSHDNLQJ�ZLWK�5HD�� �5HPHPEHU� WKDW�GLVIOXHQF\
FDQ� EH� D� PHDVXUH� RI� QDWXUDOQHVV� ±� KXPDQ�KXPDQ
FRQYHUVDWLRQ�GHPRQVWUDWHV�PRUH�GLVIOXHQF\�WKDQ�GRHV
KXPDQ�FRPSXWHU�FRPPXQLFDWLRQ���7KH�UDWHV�RI�VSHHFK
GLVIOXHQFLHV� �SHU� ���� ZRUGV�� DUH� VKRZQ� LQ� 7DEOH� ��
&RPSDULQJ�WKHVH�WR�UHVXOWV�IURP�SUHYLRXV�VWXGLHV��VHH
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7DEOH� ��� LQGLFDWHV� WKDW� LQWHUDFWLRQV� ZLWK� 5($� ZHUH
PRUH� VLPLODU� WR� KXPDQ�KXPDQ� FRQYHUVDWLRQ� WKDQ� WR
KXPDQ�FRPSXWHU� LQWHUDFWLRQ�� �:KHQ� DVNHG� LI� KH�ZDV
LQWHUDFWLQJ�ZLWK� D� FRPSXWHU� RU� D� SHUVRQ�� RQH� VXEMHFW
UHSOLHG�³$�FRPSXWHU�SHUVRQ�,�JXHVV��,W�ZDV�D�ORW�OLNH�D
KXPDQ�´

(PERGLHG 3KRQH 2YHUDOO
'LVIOXHQFLHV ���� ���� ����

7DEOH����6SHHFK�'LVIOXHQFLHV�SHU�����:RUGV

+XPDQ�KXPDQ�VSHHFK
7ZR�SHUVRQ�WHOHSKRQH�FDOO ����
7ZR�SHUVRQ�IDFH�WR�IDFH�GLDORJXH ���
+XPDQ�FRPSXWHU�VSHHFK
8QFRQVWUDLQHG�FRPSXWHU�LQWHUDFWLRQ ����
6WUXFWXUHG�FRPSXWHU�LQWHUDFWLRQ ����
7DEOH����6SHHFK�'LVIOXHQFLHV�SHU�����:RUGV�IRU

'LIIHUHQW�7\SHV�RI�+XPDQ�+XPDQ�DQG�6LPXODWHG
+XPDQ�&RPSXWHU�,QWHUDFWLRQV��DGDSWHG�IURP

�2YLDWW��������

7KHUH� ZHUH� QR� VLJQLILFDQW� GLIIHUHQFHV� LQ� XWWHUDQFH
OHQJWK��0/8��DFURVV�DQ\�RI�WKH�FRQGLWLRQV�
7KH�EHKDYLRUDO�PHDVXUHV�LQGLFDWH�WKDW��ZLWK�UHVSHFW�WR
VSHHFK�GLVIOXHQF\� UDWHV�� WDONLQJ� WR�5($� LV�PRUH� OLNH
WDONLQJ�WR�D�SHUVRQ�WKDQ�WDONLQJ�WR�D�FRPSXWHU�

2QFH�DJDLQ��WKHUH�ZHUH�VLJQLILFDQW�HIIHFWV�RI�0(',$�
62&,$/,7<�DQG�3(5621$/,7<�RQ�GLVIOXHQF\�UDWH
�) ������ S������� VXFK� WKDW� GLVIOXHQF\� UDWHV� ZHUH
KLJKHU� LQ� 7$6.� WKDQ� 62&,$/�� KLJKHU� RYHUDOO� IRU
,17529(57V� WKDQ� (;7529(57V�� KLJKHU� IRU
(;7529(57V� RQ� WKH� 3+21(�� DQG� KLJKHU� IRU
,17529(57V� LQ� (0%2',('� FRQGLWLRQ�� � 7KHVH
HIIHFWV� RQ� GLVIOXHQF\� UDWHV� DUH� FRQVLVWHQW� ZLWK� WKH
VHFRQGDU\� K\SRWKHVLV� WKDW� WKH� SULPDU\� GULYHU� RQ
GLVIOXHQF\� LV� FRJQLWLYH� ORDG�� RQFH� WKH� OHQJWK� RI� WKH
XWWHUDQFH� LV� FRQWUROOHG� IRU� �2YLDWW�� ������� *LYHQ� RXU
UHVXOWV�� WKLV� K\SRWKHVLV� ZRXOG� LQGLFDWH� WKDW� VRFLDO
GLDORJXH� UHTXLUHV� ORZHU� FRJQLWLYH� ORDG� WKDQ� WDVN�
RULHQWHG�GLDORJXH��WKDW�FRQYHUVDWLRQ�UHTXLUHV�D�KLJKHU
FRJQLWLYH� ORDG� RQ� LQWURYHUWV� WKDQ� H[WUDYHUWV�� WKDW
WDONLQJ�RQ�WKH�SKRQH�LV�PRUH�GHPDQGLQJ�WKDQ�WDONLQJ
IDFH�WR�IDFH� IRU� H[WUDYHUWV�� DQG� WKDW� WDONLQJ� IDFH�WR�
IDFH�LV�PRUH�GHPDQGLQJ�WKDQ�WDONLQJ�RQ�WKH�SKRQH�IRU
LQWURYHUWV��DOO�RI�ZKLFK�VHHP�UHDVRQDEOH�

����&RQFOXVLRQ
7KH�FRPSOH[�UHVXOWV�RI�WKLV�VWXG\�JLYH�XV�KRSH�IRU�WKH
IXWXUH� RI� HPERGLHG� FRQYHUVDWLRQDO� DJHQWV�� EXW� DOVR� D

FOHDU� URDGPDS� IRU� IXWXUH� UHVHDUFK�� � ,Q� WHUPV� RI� WKHLU
EHKDYLRXU�ZLWK�5HD��XVHUV�GHPRQVWUDWHG�WKDW�WKH\�WUHDW
FRQYHUVDWLRQ� ZLWK� KHU� PRUH� OLNH� KXPDQ�KXPDQ
FRQYHUVDWLRQ�WKDQ�OLNH�KXPDQ�FRPSXWHU�FRQYHUVDWLRQ�
7KHLU� YHUEDO� GLVIOXHQFLHV� DUH� WKH� PDUN� RI� XQSODQQHG
VSHHFK��RI�D�FRQYHUVDWLRQDO�VW\OH�� �+RZHYHU�� LQ� WHUPV
RI�WKHLU�DVVHVVPHQW�RI�KHU�DELOLWLHV�� WKLV�GLG�QRW�PHDQ
WKDW� XVHUV� VDZ� 5HD� WKURXJK� URVH�FRORUHG� JODVVHV�
7KH\� ZHUH� FOHDU� DERXW� WKH� QHFHVVLW\� QRW� RQO\� WR
HPERG\�WKH�LQWHUDFWLRQ��EXW�WR�GHVLJQ�HYHU\�DVSHFW�RI
WKH�HPERGLPHQW�LQ�WKH�VHUYLFH�RI�WKH�VDPH�LQWHUDFWLRQ�
7KDW� LV�� IDFH�WR�IDFH� FRQYHUVDWLRQV� ZLWK� (&$V� PXVW
GHPRQVWUDWH� WKH� VDPH� TXLFN� WLPLQJ� RI� QRQYHUEDO
EHKDYLRUV�DV�KXPDQV��QRW�DQ�HDV\�WDVN��JLYHQ�WKH�VWDWH
RI� WKH� WHFKQRORJLHV� ZH� HPSOR\��� � ,Q� DGGLWLRQ�� WKH
SHUVRQD� DQG� QRQYHUEDO� EHKDYLRU� RI� DQ�(&$�PXVW� EH
FDUHIXOO\�GHVLJQHG�WR�PDWFK�WKH�WDVN��D�FRQYHUVDWLRQDO
VW\OH�� DQG� XVHU� H[SHFWDWLRQV�� � $QG� ILQDOO\�� DV
FRPSXWHUV�EHJLQ�WR�UHVHPEOH�KXPDQV��WKH�EDU�RI�XVHU
H[SHFWDWLRQV� LV� UDLVHG�� SHRSOH� H[SHFW� WKDW� 5HD� ZLOO
KROG�XS�KHU�HQG�RI�WKH�FRQYHUVDWLRQ��LQFOXGLQJ�GHDOLQJ
ZLWK�LQWHUUXSWLRQV�E\�DFWLYH�XVHUV�
:H� KDYH� EHJXQ� WR� GHPRQVWUDWH� WKH� IHDVLELOLW\� RI
HPERGLHG�LQWHUIDFHV�� �1RZ�LW� LV� WLPH�WR�GHVLJQ�(&$V
WKDW�SHRSOH�ZLVK�WR�VSHQG�WLPH�ZLWK��DQG�WKDW�DUH�DEOH
WR�XVH�WKHLU�ERGLHV�IRU�FRQYHUVDWLRQDO�WDVNV�IRU�ZKLFK
KXPDQ�IDFH�WR�IDFH�LQWHUDFWLRQ�LV�XQSDUDOOHOHG��VXFK�DV
VRFLDO� GLDORJXH�� LQLWLDO� EXVLQHVV� PHHWLQJV�� DQG
QHJRWLDWLRQ�

$FNQRZOHGJHPHQWV

7KDQNV� WR� ,DQ� *RXOGVWRQH�� -HQQLIHU� 6PLWK� DQG
(OLVDEHWK� 6\OYDQ� IRU� KHOS� LQ� FRQGXFWLQJ� WKH
H[SHULPHQW�DQG�DQDO\]LQJ�GDWD��DQG� WR� WKH�UHVW�RI� WKH
*HVWXUH�DQG�1DUUDWLYH�/DQJXDJH�*URXS�IRU�WKHLU�KHOS
DQG�VXSSRUW�
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