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7KLV�UHSRUW�ZDV�FUHDWHG�DV�D�*RRJOH�'RFXPHQW�DQG�WDNHV�DGYDQWDJH�RI�WKH�EXLOW
LQ�ERRNPDUNLQJ�DQG�OLQNLQJ�V\VWHP��,W�LV�DGYLVDEOH�WR�WKH�UHDGHU�WR�YLHZ�WKLV�GRFXPHQW�DV
D�*RRJOH�'RFXPHQW�LQ�D�ZHE�EURZVHU�KHUH�KWWS���JRR�JO�&'*FU��7KH�7DEOH�RI�&RQWHQWV
EHORZ�FRQWDLQV�OLQNV�WKDW�FDQ�EH�XVHG�WR�HDVLO\�QDYLJDWH�WR�D�VHFWLRQ��8QGHU�HDFK
KHDGLQJ��WKHUH�LV�DOVR�D�OLQN�IRU�WKH�UHDGHU�WR�QDYLJDWH�EDFN�WR�WKH�7DEOH�RI�&RQWHQWV�

)RU�FRQYHQLHQFH��WKLV�GRFXPHQW�DORQJ�ZLWK�WKH�YLGHR�UHFRUGLQJV�KDYH�EHHQ�PDGH
SXEOLFO\�DYDLODEOH��WKRXJK�WKH\�DUH�XQOLVWHG�DQG�DUH�RQO\�UHDFKDEOH�YLD�WKH�SURYLGHG�OLQNV�
7KHVH�OLQNV�ZLOO�EH�UHPRYHG�RQ�-XQH����������DQG�WKH�GRFXPHQWV�DORQJ�ZLWK�WKH
UHFRUGLQJV�ZLOO�QR�ORQJHU�EH�UHDFKDEOH�SXEOLFO\��,I�\RX�UHTXLUH�D�ORQJHU�WLPH�IUDPH�WKDQ
WKLV�RU�LI�\RX�ZLVK�WR�REWDLQ�FRSLHV�RI�DQ\�GDWD��SOHDVH�FRQWDFW�0HOYLQ�&KLHQ�DW
PHOYLQ�FKLHQ#JPDLO�FRP�
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&DOLFR�LV�D�IUHH�KDQG�GHVLJQ�HQYLURQPHQW�FUHDWHG�WR�KHOS�VXSSRUW�WKH�HDUO\�VWDJHV
RI�VRIWZDUH�GHVLJQ��7KH�WRRO�LV�LQWHQGHG�WR�EH�XVHG�RQ�WRXFK�EDVHG�GHYLFHV��WKRXJK�XVLQJ
LW�ZLWK�D�WUDGLWLRQDO�PRXVH�DQG�NH\ERDUG�LV�SRVVLEOH��0RVW�VRIWZDUH�GHVLJQHUV��ZKHQ



WDVNHG�ZLWK�D�GHVLJQ�SUREOHP��WHQG�WR�VNHWFK�RQ�D�ZKLWHERDUG�RU�XVLQJ�SHQ�DQG�SDSHU
ILUVW��WR�ZRUN�RXW�DQ�LQLWLDO�VROXWLRQ�DSSURDFK��HLWKHU�E\�WKHPVHOYHV�RU�LQ�D�VPDOO�JURXS�
&DOLFR�LV�GHVLJQHG�WR�VXSSRUW�WKLV�SURFHVV��ZLWK�IHDWXUHV�WKDW�DUH�GHVLJQHG�WR�DPSOLI\
JRRG�FUHDWLYH�GHVLJQ�SUDFWLFHV��&DOLFR¶V�IOH[LELOLW\�DQG�IOXLGLW\�DOORZV�IRU�GHVLJQHUV�WR�EH
MXVW�DV�FUHDWLYH�DV�WKH\�ZRXOG�EH�DW�D�WUDGLWLRQDO�ZKLWHERDUG�ZKLOH�LWV�IHDWXUHV�VXSSRUW�WKH
VRIWZDUH�GHVLJQ�SURFHVV�DQG�XVHUV�WR�FROODERUDWLYHO\�PDQLSXODWH�REMHFWV�LQ�YDULRXV
ZD\V�

7KLV�XVHU�VWXG\�ZDV�FDUULHG�RXW�E\�6DDG�$KPDG��-ROD��%RMDOL��0HOYLQ�&KLHQ��DQG
0D[ZHOO�7D\ORU�DQG�ZDV�VSRQVRUHG�E\�1LFKRODV�0DQJDQR�DV�D�SDUW�RI�WKH�,QIRUPDWLFV
����FRXUVH�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��,UYLQH��WDXJKW�E\�$OIUHG�.REVD��7KH�JRDO�RI�WKLV
VWXG\�ZDV�WR�GHWHUPLQH�WKH�XVDELOLW\�RI�&DOLFR�DV�D�VRIWZDUH�GHVLJQ�WRRO�DQG�WR�GHWHUPLQH
KRZ�ZHOO�DQG�WR�ZKDW�H[WHQW�&DOLFR�IXOILOOV�LWV�LQWHQGHG�SXUSRVHV��,Q�FDVHV�ZKHUH�LW�GRHV
QRW�VXFFHHG�DW�IXOILOOLQJ�LWV�LQWHQGHG�SXUSRVHV��ZH�KDYH�GHWHUPLQHG�DQG�SURYLGHG
UHFRPPHQGDWLRQV�IRU�SRVVLEOH�VROXWLRQV�RU�ZRUNDURXQGV�LQ�WKLV�UHSRUW

2XU�JURXS�DQG�RXU�SURMHFW�VSRQVRU�DOVR�GHYHORSHG�VHYHUDO�TXHVWLRQV�ZKLFK�ZH
DLPHG�WR�DQVZHU�WKURXJK�WKH�XVHU�VWXG\��+HUH�DUH�D�IHZ�RI�WKHP��LQ�QR�SDUWLFXODU�RUGHU�
+RZ�ZHOO�GRHV�WKH�XVHU�DGDSW�WR�WKH�WRRO¶V�IXQFWLRQDOLW\"�+RZ�RIWHQ�LV�WKH�XVHU�QHJDWLYHO\
VXUSULVHG�E\�WKH�WRRO¶V�IXQFWLRQDOLW\"�'R�WKH�WRROV�DQG�IHDWXUHV�IXQFWLRQ�DQG�EHKDYH�LQ
SUHGLFWDEOH�PDQQHUV"�+RZ�RIWHQ�GRHV�WKH�XVHU�VWUXJJOH�ZLWK�WKH�LQWHUIDFH"�/DVWO\��KRZ
ZHOO�VXLWHG�LV�&DOLFR�WR�WKH�WDVN�RI�VRIWZDUH�GHVLJQ"�:H�KDYH�DLPHG�WR�DQVZHU�WKHVH
TXHVWLRQV�LQ�WKLV�UHSRUW�
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7KH�ILUVW�VWHS�RI�RXU�VWXG\�ZDV�WR�FDUU\�RXW�D�KHXULVWLF�HYDOXDWLRQ�RI�&DOLFR��7KLV
VWHS�ZDV�FDUULHG�RXW�VRPHZKDW�LQIRUPDOO\�DQG�HDFK�RXU�JURXS�PHPEHUV�VSHQW�VHYHUDO
KRXUV�IDPLOLDUL]LQJ�RXUVHOYHV�ZLWK�&DOLFR�DQG�SOD\LQJ�DURXQG�ZLWK�LWV�IHDWXUHV��:KLOH�GRLQJ
WKLV��ZH�WRRN�QRWHV�RQ�WKH�LVVXHV�DQG�REVHUYDWLRQV�WKDW�ZH�PDGH��7KURXJK�WKLV�SURFHVV�
ZH�ZHUH�DEOH�WR�GHWHUPLQH�VRPH�LVVXHV��SULRU�WR�WKH�DFWXDO�XVHU�VWXG\��'XH�WR�WKH�WLPLQJ
DW�ZKLFK�ZH�FDUULHG�RXW�WKH�KHXULVWLF�HYDOXDWLRQ�DQG�XVHU�VWXG\��D�IHZ�LVVXHV�WKDW�ZHUH
SURPSWO\�UHSRUWHG�WR�RXU�SURMHFW�VSRQVRU�ZHUH�UHVROYHG�EHIRUH�ZH�FDUULHG�RXW�WKH�XVHU
VWXG\�

7KH�ILUVW�DQG�PRVW�REYLRXV�SUREOHP�ZDV�WKDW�WKH�8QGR�DQG�'HOHWH�$OO�EXWWRQV
ZHUH�IDU�WRR�FORVH�EHLQJ�ULJKW�QH[W�WR�RQH�DQRWKHU��7KH�XQGR�IHDWXUH�LV�IUHTXHQWO\�XVHG�DV
LW�LV�DQ�HIIHFWLYH�ZD\�WR�IL[�D�PLVWDNH��7KH�GHOHWH�IHDWXUH�KRZHYHU�LV�QRW�DV�IUHTXHQWO\
XVHG�DQG�LV�D�UDWKHU�GDQJHURXV�RQH�LI�DFFLGHQWDOO\�FOLFNHG��$�XVHU�ZKR�KDG�PDGH�D
PLVWDNH�FRXOG�HDVLO\�FOLFN�WKH�GDQJHURXV�GHOHWH�DOO�EXWWRQ�DQG�FDXVH�HYHQ�PRUH



SUREOHPV�IRU�WKHPVHOYHV��6LQFH�WKLV�VRIWZDUH�LV�VWLOO�XQGHU�GHYHORSPHQW��WKHUH�ZHUH�WLPHV
DW�ZKLFK�RQFH�WKH�FDQYDV�ZDV�FOHDUHG��LW�FRXOG�QRW�XQGR�WKH�FOHDULQJ�RI�WKH�FDQYDV��7KLV
VHWV�XVHUV�EDFN�LPPHQVHO\��WKRXJK�WKLV�RQO\�KDSSHQHG�RQFH�

7KH�RWKHU�LVVXH�WKDW�WKH�KHXULVWLFV�XQFRYHUHG�ZDV�D�PHWDSKRU�LVVXH��2QH�RI�WKH
FRUH�IHDWXUHV�RI�&DOLFR�LV�FDOOHG�VFUDSV��'UDZLQJV�DQG�VWURNHV�RQ�WKH�FDQYDV�FDQ�EH
WXUQHG�LQWR�VFUDSV��$V�D�VFUDS��WKHVH�GUDZLQJV�FDQ�EH�PDQLSXODWLQJ��UHVL]HG��URWDWHG�
GXSOLFDWHG��DQG�PRUH��$V�WKH\�ZHUH��WKH\�EHKDYHG�OLNH�SLHFHV�RI�SDSHU��$W�RWKHU�WLPHV�
WKH�VFUDSV�DOVR�EHKDYHG�OLNH�GUDZLQJV�RQ�D�ZKLWHERDUG��7KLV�ZDV�LQWHQGHG�DV�LW�SURYLGHV
PRUH�IOH[LELOLW\�DQG�IHDWXUHV�IRU�WKH�XVHU��+RZHYHU��WKLV�PL[HG�PHWDSKRUV�UHVXOWHG�LQ
FRQIXVLRQ�EHWZHHQ�WKH�WZR�DQG�VRPHWLPHV��DV�VHHQ�ODWHU�RQ��XVHUV�KDG�LVVXHV�ILJXULQJ
RXW�ZKDW�WKH\�FRXOG�GR�ZLWK�WKH�WZR�GLIIHUHQW�PHWDSKRUV�LQ�WKH�VDPH�DSSOLFDWLRQ�

/DVWO\��D�PLQRU�LVVXH�WKDW�ZDV�GLVFRYHUHG�LV�ZLWK�WKH�KLJKOLJKWHU�IXQFWLRQ��7KH
KLJKOLJKWHU�IHDWXUH�DOORZV�WKH�XVHU�WR�TXLFNO\�SRLQW�RXW�VRPHWKLQJ�RQ�WKH�FDQYDV��7KH�XVHU
FDQ�GUDZ�D�VOLJKWO\�WUDQVSDUHQW�\HOORZ�VWURNH��$IWHU�D�IHZ�VHFRQGV��WKH�VWURNH�ZLOO
GLVDSSHDU��7KLV�WRRO�KDV�D�ORW�RI�XVHV�DQG�LV�D�YHU\�FRQYHQLHQW�IHDWXUH�WR�KDYH�ZKHQ
XVHUV�QHHG�WR�KLJKOLJKW�DQ�REMHFW��+RZHYHU��LI�D�XVHU�XVHV�WKH�KLJKOLJKWHU�DQG�WKHQ
SURFHHGV�WR�XVH�WKH�8QGR�IHDWXUH��WKH�KLJKOLJKWHU�ZLOO�WKHQ�DSSHDU�DQG�EH�D�SHUPDQHQW
VWURNH��7KLV�LV�GLIIHUHQW�IURP�WKH�H[SHFWHG�UHVXOW��ZKLFK�LV�IRU�WKH�8QGR�KLVWRU\�WR�LJQRUH
WKH�KLJKOLJKWHU�PDUN��DQG�WR�DFWXDOO\�XQGR�WKH�ODVW�DFWLRQ�EHIRUH�WKH�KLJKOLJKWHU��$W�WLPHV�
WKLV�VHHPHG�WR�EH�RQO\�D�FOLHQW�VLGH�EXJ�DQG�QRW�D�VHUYHU�VLGH�EXJ��ZKLOH�DW�RWKHU�WLPHV�
WKH�RSSRVLWH�ZDV�WUXH�
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$�PDMRU�SDUW�RI�RXU�VWXG\�ZDV�WKH�DFWXDO�GHVLJQ�RI�WKH�XVHU�VWXG\�LWVHOI��7KURXJK
PDQ\�UHYLVLRQV�ZH�ZHUH�DEOH�WR�ILQDOL]H�WKH�XVHU�VWXG\��:H�DOVR�UDQ�D�SLORW�WHVW�RI�WKH
XVHU�VWXG\�ZH�GHVLJQHG��ZKLFK�UHYHDOHG�PDQ\�RI�WKH�SUREOHPV�LQ�RXU�VWXG\�VWXG\�ZKLFK
ZH�IL[HG��:H�IL[HG�WKH�VFHQDULRV��WZHDNHG�WKH�WDVNV��DGGHG�PRUH�RSWLRQV�IRU�XVHUV��DQG
PDGH�WKH�SURFHVV�VLPSOHU�DQG�FOHDUHU�IRU�WKH�XVHU��ZKLOH�VWLOO�NHHSLQJ�LW�GHWDLOHG�HQRXJK
IRU�RXU�DQDO\VLV�DIWHU�

)RU�WKH�XVHU�VWXG\��PRUH�WKDQ����SHRSOH�ZHUH�FRQWDFWHG��'XH�WR�RWKHU
LQYROYHPHQWV��ZH�HYHQWXDOO\�HQGHG�XS�ZLWK����WHVW�XVHUV��:LWK�WZR�SHRSOH�LQ�HDFK�JURXS�
ZH�KDG�VHYHQ�JURXSV�RI�WHVW�XVHUV��3ULRU�WR�WKH�XVHU�WHVW��HDFK�WHVW�XVHU�FRPSOHWHG�D�SUH
VXUYH\��$SSHQGL[�&����'XULQJ�WKHLU�VFKHGXOHG�WLPH��XVHUV�DUULYHG�DW�WKH�ODE�ORFDWHG�DW
,&6������RQ�WKH�8&,�FDPSXV�

7KH�HQWLUH�SURFHVV�RI�WKH�XVHU�VWXG\�WRRN�DSSUR[LPDWHO\����PLQXWHV�SHU�JURXS�



:KHQ�XVHUV�DUULYHG��WKH\�ZHUH�VLJQHG�LQ��:KHQ�ERWK�PHPEHUV�RI�WKH�JURXS�KDG�DUULYHG�

WKH�LQVWUXFWRU�EHJDQ�WKH�EULHILQJ�DQG�PRYHG�RQWR�WKH�VKRUW��LQWHUDFWLYH�WXWRULDO�RI�&DOLFR�

7KLV�WRRN�DSSUR[LPDWHO\����PLQXWHV��$IWHU��XVHUV�ZHUH�JLYHQ���PLQXWHV�WR�IDPLOLDUL]H

WKHPVHOYHV�ZLWK�WKH�V\VWHP��7R�DLG�LQ�WKLV�SURFHVV��XVHUV�ZHUH�JLYHQ�D�YHU\�EURDG�WDVN

RI�GHVLJQLQJ�D�EDVLF�KRPH�SDJH�IRU�DQ\�FRPSDQ\��$IWHU�WKLV��WKH�XVHUV�ZHUH�JLYHQ�WKH

PDLQ�VFHQDULR��$SSHQGL[�%��IRU�WKH�XVHU�VWXG\�DQG�ZHUH�DOORWWHG����PLQXWHV�WR�FRPSOHWH

WKH�WDVN��)LQDOO\��XVHUV�ZHUH�DVNHG�WR�FRPSOHWH�D�SRVW�VXUYH\��$SSHQGL[�'����DQG�ZHUH

WKHQ�JLYHQ�WKHLU�UHLPEXUVHPHQW��'XULQJ�WKH�XVHU�VWXG\��WKH�LQVWUXFWRU�URXJKO\�IROORZHG�D

SUHPDGH�VFULSW��$SSHQGL[�$��7KH�REVHUYHU�DOVR�UHFRUGHG�QRWHV�WKURXJKRXW�WKH�VWXG\

ZKLFK�FDQ�EH�VHHQ�DW�$SSHQGL[�*�
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�����2YHUYLHZ

&DOLFR�LV�FRQVWDQWO\�XQGHU�GHYHORSPHQW��(DUO\�RQ�LQ�WKH�XVHU�VWXG\�SURFHVV��WKHUH

ZHUH�PRUH�EXJV�GXH�WR�FKDQJHV�PDGH�WR�&DOLFR��:H�VZLWFKHG�IURP�D�YHUVLRQ�RI�&DOLFR

ZKLFK�XVHG�D�JULG�OD\RXW�RI�WKH�FDQYDVHV�WR�RQH�ZKLFK�XVHG�D�QRGH�V\VWHP��FDOOHG

,QWHQWLRQDO�,QWHUIDFHV��7KH�QRGHV�DOORZHG�IRU�D�PRUH�UREXVW�ZD\�RI�PDQDJLQJ�GLIIHUHQW

FDQYDVHV�LQ�&DOLFR��+RZHYHU��LW�DOVR�LQWURGXFHG�QHZ�EXJV��$V�VXFK��ZKHQ�ZH�ZHQW�WR

XVH�WKH�QRGHV�IRU�WKH�ILUVW�WLPH�ZLWK�WKH�ILUVW�SDUWLFLSDQWV��WKH�SDUWLFLSDQWV�LPPHGLDWHO\

EHJDQ�PRYLQJ�WKH�QRGHV�DURXQG��,Q�FHUWDLQ�VLWXDWLRQV��WKH\�GHOHWHG�WKH�FHQWHU�QRGH�

ZKLFK�FDXVHG�WKH�HQWLUH�&DOLFR�SURJUDP�WR�FUDVK��QHFHVVLWDWLQJ�DQ�H[SODQDWLRQ�IRU�WKLV

XQH[SHFWHG�EHKDYLRU��6LWXDWLRQV�OLNH�WKHVH�FDXVHG�D�IHZ�SUREOHPV�LQ�RXU�WHVWLQJ��JLYHQ

WKDW�WLPH�ZDV�OLPLWHG�

$FURVV�DOO�RXU�XVHU�VWXGLHV��ZH�KDYH�VHYHUDO�IDFWRUV�WKDW�ZHUH�QRW�NHSW�DV

FRQWUROV��:H�FRXOG�QRW�JHW�WKH�VDPH�JUHHWHU��LQVWUXFWRU��DQG�REVHUYHU�IRU�HDFK�WHVW

VHVVLRQ��ZKLFK�PD\�FRQWULEXWH�WR�VRPH�YDULDWLRQV�LQ�XVHU�EHKDYLRU�

,Q�D�IHZ�JURXSV��ERWK�XVHUV�KDSSHQHG�WR�EH�IULHQGV�WKDW�NQHZ�HDFK�RWKHU�TXLWH

ZHOO��7KLV�ZDV�QRW�VRPHWKLQJ�ZH�KDG�SODQQHG�EHIRUH�KDQG��:KHQ�WKH�XVHUV�NQHZ�HDFK

RWKHU��WKH\�ZHUH�PXFK�PRUH�FRPIRUWDEOH�ZLWK�ZRUNLQJ�ZLWK�HDFK�RWKHU��7KLV�SURYHG�WR�EH

YHU\�KHOSIXO�WR�WKH�FROODERUDWLYH�SURFHVV�DQG�FUHDWHG�IRU�D�IULHQGO\��PRUH�RSHQ��DQG�OHVV

WHQVH�DWPRVSKHUH��7KLV�XOWLPDWHO\�OHG�WR�EHWWHU�FRPPXQLFDWLRQ�EHWZHHQ�WKH�WZR�SHRSOH

DQG�WR�D�PRUH�UHDOLVWLF�VRIWZDUH�GHVLJQ�SURFHVV�

/DVWO\��DV�DOO�RI�WKH�XVHUV�LQ�HDFK�JURXS�ZHUH�VWDQGLQJ�LQ�WKH�VDPH�URRP�QH[W�WR

HDFK�RWKHU��QRQH�RI�WKH�XVHUV�SXW�WKH�KLJKOLJKWHU�IHDWXUH�WR�XVH��3HRSOH�RIWHQ�SRLQWHG�RXW

WKLQJV�WR�RQH�DQRWKHU��EXW�PDQ\�IRUJHW�WKDW�WKLV�H[LVWHG�RU�GLG�QRW�VHH�WKH�QHHG�IRU�LW��7KLV

ZDV�D�VLGH�HIIHFW�WR�WKH�VHW�XS�RI�RXU�XVHU�VWXG\��:H�ZHUH�OLPLWHG�WR�WKH�URRP�ZKHUH�WKH



VPDUWERDUGV�ZHUH�SK\VLFDOO\�ORFDWHG�DQG�ZH�ZDQWHG�WKH�XVHUV�WR�EH�DEOH�WR�FRQYHQLHQWO\
WDON�WR�HDFK�RWKHU�DQG�IRU�RXU�RZQ�JURXS�PHPEHUV�WR�FRQYHQLHQWO\�UHFRUG�DQG�FDUU\�RXW
WKH�XVHU�VWXG\��'XH�WR�WKLV�DOO�XVHUV�MXVW�SRLQWHG�WR�HDFK�RWKHU¶V�ERDUGV�RU�ORRNHG�WR�RQH
DQRWKHU¶V�ERDUG�WR�VHH�ZKDW�WKH�REMHFW�WKH�REMHFW�ZDV�EHLQJ�UHIHUHQFHG�ZDV��:H�ZHUH
KRZHYHU��DEOH�WR�FRYHU�WKLV�LVVXH�LQ�RXU�+HXULVWLFV�$QDO\VLV�

,Q�WKH�IROORZLQJ�VHFWLRQV��ZH�ZLOO�SURYLGH�DQ�LQ�GHSWK�DQDO\VLV�RI�*URXSV���WKURXJK
���'XH�WR�WKH�QDWXUH�RI�RXU�XVHU�VWXG\��PDQ\�RI�WKH�LVVXHV�ZHUH�DSSDUHQW�DIWHU�MXVW�D�IHZ
XVHU�VWXGLHV�DQG�ZH�IHHO�LW�LV�XQQHFHVVDU\�WR�SURYLGH�D�GHWDLOHG�DQDO\VLV�IRU�HDFK�JURXS�
)RU�RYHUDOO�LVVXHV��SOHDVH�UHIHU�WR�WKH�5HFRPPHQGDWLRQV�VHFWLRQ�

�����'HWDLOHG�$QDO\VLV��*URXS��
,Q�*URXS����ZH�VDZ�8VHU���VWUXJJOH�WR�JHW�WKH�ER[HV�WR�H[SDQG�WR�WKH�ULJKW�VL]H�

+H�VSHQW�WKH�ILUVW�IHZ�PLQXWHV�WU\LQJ�WR�GUDZ�D�ER[�DQG�PDNH�LW�WKH�ULJKW�NLQG�RI�UHFWDQJOH�
RQO\�WR�EH�XQDEOH�WR�ILJXUH�RXW�KRZ�WR�XVH�WKH�³PDNH�LQWR�D�SHUIHFW�ER[´�EXWWRQ��7KHQ�KH
HYHQWXDOO\�ILJXUHV�LW�RXW�DIWHU�WKUHH�IRXU�WULHV��RQO\�WR�EH�IUXVWUDWHG�DV�WKH�EXWWRQ�PDNHV
WKH�HQWLUHO\�ZURQJ�NLQG�RI�UHFWDQJOH�FRPSDUHG�WR�ZKDW�KH�ZDV�H[SHFWLQJ��:KDW�IROORZV�LV
XVHU���VWUXJJOLQJ�UHSHDWHGO\�WR�DOLJQ�ER[HV�DQG�PDNH�WKHP�ILW��DV�KH�ZDQWV�WR�EH
RUJDQL]HG�EXW�&DOLFR�LV�JHWWLQJ�LQ�WKH�ZD\�

8VHU���RQ�WKH�RWKHU�KDQG�LV�EXV\�WU\LQJ�WR�ZULWH�D�IDQF\�KHDGOLQH��$OO�JRHV�ZHOO
XQWLO�KH�ZDQWV�WR�W\SH�VRPHWKLQJ�LQ��+LV�IRFXV�LV�EURNHQ�DQG�KH�VSHQGV�D�ORW�RI�WLPH�MXVW
ILJXULQJ�RXW�KRZ�WR�XVH�WKH�NH\ERDUG��8VHU���WKHQ�KDV�KLV�IRFXV�EURNHQ�DV�ZHOO�DQG�8VHU
��KDV�WR�JR�DQG�KHOS�8VHU���ZLWK�WKH�NH\ERDUG��7KH�SK\VLFDO�SODFHPHQW�RI�WKH�.H\ERDUG
DV�ZHOO�DV�WKH�EHKDYLRU�RI�WKH�ER[�ZLWK�ZKLFK�WKH�WH[W�LV�LQ�WKHQ�DQQR\V�ERWK�XVHUV
IXUWKHU��$QRWKHU�LQVWDQFH�RFFXUV�LQ�ZKLFK�8VHU���PDNHV�DQ�LWHP�DQG�WULHV�WR�PRYH�LW��EXW
WRXFKHV�WKH�ZURQJ�SDUW�RI�LW�DQG�PDNHV�D�OLQH�LQVWHDG��PLOGO\�DQQR\LQJ�KLP�

8VHU���DOVR�PDGH�VHYHUDO�WH[W�ER[HV��5LJKW�DIWHU��8VHU���DWWHPSWHG�WR�PRYH�WKH
WRS�PRVW�ER[�DQG�IDLOHG�WR�JHW�D�JULS�RQ�LW�ZKLFK�FRQIXVHG�KLP���8VHU���DWWHPSWHG�WR�PRYH
LW��EXW�RQFH�DJDLQ�IDLOHG�WR�GR�VR�SURSHUO\�DQG�PDGH�D�KXJH�OLQH�LQVWHDG��8VHU���DQG��
VSRNH�DERXW�WKH�XQGR�EXWWRQ�DV�WKH\�WKRXJKW�RI�XVLQJ�LW��EXW�KDG�EHFRPH�DIUDLG�WR�GR�VR
VLQFH�WKH�ODVW�WLPH�WKH\�GLG�WKDW��WKH\�DFFLGHQWDOO\�KLW�'HOHWH�$OO�DQG�ZLSHG�RXW�WKH�HQWLUH
FDQYDV�DQG�OHG�WR�D�FUDVK�

$W������RI�WKH�UHFRUGLQJ��8VHU���RQFH�DJDLQ�DFFLGHQWDOO\�FUHDWHV�D�OLQH�ZKHUH�KH
PHDQW�WR�PRYH�VRPHWKLQJ��+H�PHQWLRQV�ZDQWLQJ�WR�XVH�³FWUO�]´��DJDLQ��KH�FDQQRW�GR�WKLV�
EHFDXVH�WKH�NH\ERDUG�FRPPDQG�LV�QRW�VXSSRUWHG�DQG�WKH�DFWXDO�XQGR�EXWWRQ�KDV
EHFRPH�WRR�GDQJHURXV�IRU�KLP�WR�DWWHPSW�WR�XVH��$W�������RQH�RI�WKH�W\SLFDO�³PRYHPHQW
OLQHV´�LV�YLVLEOH�RQ�XVHU��¶V�ERDUG��8VHU���FRQWLQXHV�WR�KDYH�GLIILFXOW\�ZLWK�PDNLQJ�D�FLUFOH�
DQG�8VHU���WULHV�WR�KHOS�KLP��7KLV�UHYHDOV�DQ�LVVXH�ZLWK�WKH�LQDELOLW\�WR�PDNH�D�SHUIHFWO\
FLUFXODU�VFUDS��WKHUH�LV�QR�EXWWRQ�IRU�WKLV��2QFH�DJDLQ�DW�������WKH�XVHUV�VSHQG�HYHQ�PRUH



WLPH�WU\LQJ�WR�DOLJQ�D�EORFN�VKDSHG�VFUDS��7KHQ�DJDLQ�DW�������8VHU���FUHDWHV�D�OLVW�DQG
FDQQRW�PDNH�LW�D�QRUPDO�LWHP�DIWHUZDUGV��8VHU���EHFRPHV�QHUYRXV�DERXW�WRXFKLQJ
DQ\WKLQJ�EDVHG�RQ�KRZ�PDQ\�EXWWRQV�VHHP�WR�GR�DFWLRQV�WKDW�FDQQRW�EH�XQGRQH��8VHUV
JR�WR�PRYH�WKH�FORWKHV�LQ�������EXW�LW�VHHPV�UDWKHU�LQHIILFLHQW�DV�WKH\�KDYH�WR�PRYH�HYHU\
SLHFH�LQGLYLGXDOO\��$W������8VHU���KDV�WURXEOH�PRYLQJ�DQ�REMHFW�\HW�DJDLQ�

7KH�XVHUV�DUH�EDVLFDOO\�ILQLVKHG�DW�������$W�WKLV�SRLQW�ZH�QRWH�WKDW�WKHLU�DWWHPSW�DW
D�PHQX�VHHPV�WR�KDYH�IDLOHG�DQG�ZRXOG�HQG�XS�EHLQJ�VSOLW�DFURVV�FDWHJRULHV�LQVWHDG�
7KLV�LV�UHODWHG�WR�WKH�LVVXHV�LQYROYLQJ�WKH�OLVW�DQG�VTXDUH�ER[HV��,VVXHV�LQ�&DOLFR�ZKLFK
FRQWLQXH�WR�FURS�XS�DFURVV�PXOWLSOH�WHVWV�RI�WKH�V\VWHP��$W�������8VHU���FRQFXUV��VD\LQJ
WKDW�³7KH�PHQX�JRW�VFUHZHG�´�8VHUV�DUH�IRUFHG�WR�DGDSW�WR�&DOLFR�UDWKHU�WKDQ�WKH�RWKHU
ZD\�DURXQG�

$W��������PRYLQJ�REMHFWV�IURP�WKH�SDOOHW�LV�GHPRQVWUDWHG��DQG�WKH�XVHUV�VWUXJJOH
WR�FRS\�LWHPV�IURP�WKH�SDOOHW��7KH�XVHUV�HYHQWXDOO\�ILJXUH�WKDW�RXW��RQO\�WR�ZRQGHU�KRZ�WR
HUDVH�REMHFWV�IURP�WKH�SDOOHW��7KH�LFRQV�LQ�WKH�SDOOHW�WDNH�D�ZKLOH�IRU�WKHP�WR�ILJXUH�RXW�
EDFNLQJ�XS�WKH�KHXULVWLF�DQDO\VLV¶�ZDUQLQJ�DERXW�WKH�LFRQV�EHLQJ�KDUG�WR�GLVWLQJXLVK�IURP
RQH�DQRWKHU�

7KH�ODVW�REVHUYDWLRQ�UHOHYDQW�WR�WKLV�GXR�RI�XVHUV�LV�WKDW�WKH\�ZDQW�WR�PDNH�ER[HV
ZLWK�GLIIHUHQW�FRORUV�LQ�WKHP����DQG�KDYH�WR�LPSURYLVH�EHFDXVH�&DOLFR�GRHVQ¶W�DOORZ�ER[HV
WR�EH�FRORUHG�LQ�QDWLYHO\��$V�PHQWLRQHG�HDUOLHU��ERWK�XVHUV�KDG�D�SHUVRQDO�UHODWLRQVKLS
IURP�EHIRUH�DQG�WKHLU�FRPSOHWHG�WDVN�ZDV�YHU\�FUHDWLYH�DQG�HOHJDQW��,Q�RUGHU�WR�GHFLSKHU
ZKHWKHU�RU�QRW�WKHLU�SHUVRQDO�UHODWLRQVKLS�KDG�DQ\WKLQJ�WR�GR�ZLWK�WKH�TXDOLW\�RI�WKH�ZRUN
WKH\�SURGXFHG��ZH�ZRXOG�QHHG�WR�IXUWKHU�REVHUYH�WKLV�DVSHFW�ZLWK�RXU�RWKHU�VHWV�RI
XVHUV�

�����'HWDLOHG�$QDO\VLV��*URXS��
)RU�*URXS����ERWK�LQGLYLGXDOV�GLGQ¶W�NQRZ�HDFK�RWKHU�IURP�EHIRUH�XQOLNH�RXU�ILUVW

VHW�RI�XVHUV��DQG�KDG�PHW�IRU�WKH�ILUVW�WLPH�DW�WKH�XVHU�VWXG\�VLWH��7KLV�ZRXOG�SURYLGH�XV
ZLWK�D�OLWWOH�PRUH�LQVLJKW�DV�WR�ZKHWKHU�QRW�D�SHUVRQDO�UHODWLRQVKLS�KDV�DQ\WKLQJ�WR�GR�ZLWK
LPSURYHG�FROODERUDWLRQ�RQ�D�VSHFLILF�WDVN��7KH�XVHUV�FKRVH�WR�GHVLJQ�DQ�HFRPPHUFH�VLWH
WKDW�VROG�FRPSXWHU�SDUWV�IRU�WKHLU�WDVN�

%RWK�RI�WKH�XVHUV�FRPPXQLFDWHG�WKDW�WKH\�ZDQWHG�WR�PRGHO�WKHLU�ZHEVLWH�VLPLODU�WR
WKDW�RI�$PD]RQ��7KH�EDVLF�OD\RXW�RI�$PD]RQ�LV�DV�IROORZV��$PD]RQ�LQFOXGHV�D�OLVW�RI
FRPSXWHU�SDUW�RSWLRQV�WR�VKRS�IURP�SODFHG�RQ�WKH�OHIW�KDQG�VLGH�RI�WKH�ZHEVLWH��/RFDWHG
GLUHFWO\�LQ�OLQH�ZLWK�WKH�FRQVXPHU¶V�VLJKW�ZRXOG�EH�WKH�LWHPV�WKDW�DUH�PRVW�UHFRPPHQGHG�
D�VHDUFK�IHDWXUH��D�OLVW�RI�LWHPV�WR�VKRS�IRU�ZKLFK�DUH�QHZ�LQ�VWRFN��DQG�RII�WR�WKH�ULJKW
KDQG�VLGH�RI�WKH�ZHEVLWH�LV�ZKHUH�WKH�DGYHUWLVHPHQWV�ZRXOG�EH�ORFDWHG��:LWK�WKLV�OD\RXW
LQ�PLQG��ERWK�RI�WKH�XVHUV�SURFHHGHG�GHVLJQLQJ�WKHLU�ZHEVLWH�



%RWK�XVHUV�HDVLO\�VKRZHG�WKDW�WKH\�ZHUH�DEOH�WR�PRYH�DURXQG�FRPSXWHU�SDUW
REMHFWV�WKDW�ZHUH�SURYLGHG�IURP�WKH�SDOHWWH��$IWHU�GUDJJLQJ�RXW�DOO�RI�WKH�QHFHVVDU\
FRPSXWHU�SDUW�REMHFWV�IURP�WKH�SDOHWWH��8VHU���SURFHHGHG�WR�GUDZ�D�ODUJH�VTXDUH�ZKLFK
KH�PDGH�LQWR�D�SHUPDQHQW�VTXDUH�VFUDS�XVLQJ�WKH�³PDNH�LW�D�SHUIHFW�VTXDUH´�RSWLRQ��8VHU
��VKRZHG�WKDW�KH�ZDV�DEOH�WR�HDVLO\�UHVL]H�DQG�PRYH�WKH�VTXDUH�VFUDS�ZKLFK�HYHQWXDOO\
ZDV�XVHG�WR�SURYLGH�D�EDVH�IRU�ZKHUH�WKH�FRPSXWHU�SDUWV�ZRXOG�EH�OLVWHG�RQ�WKH�OHIW�KDQG
VLGH�RI�WKH�ZHEVLWH�LQWHUIDFH��,W¶V�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�SUHYLRXV�VHW�RI�XVHUV�DOVR
VWDUWHG�WKHLU�ZHEVLWH�GHVLJQ�E\�GUDZLQJ�D�ODUJH�VTXDUH�RU�UHFWDQJOH�WKDW�ZRXOG�SURYLGH�DV
D�EDVH�IRU�WKHLU�ZHEVLWH�OD\RXW�

,QVWHDG�RI�PDNLQJ�XVH�RI�WH[W�VFUDSV��ZKHUH�WLWOHV�DQG�RWKHU�WH[W�FDQ�EH�SURSHUO\
W\SHG�RXW�DQG�IRUPDWWHG��8VHU���SURFHHGHG�E\�KDQG�ZULWLQJ�WKH�WLWOH�RI�WKH�ZHEVLWH�ZLWK
WKH�VPDUW�SHQ��8VHU���ZDV�WKHQ�REVHUYHG�FRPLQJ�RYHU�WR8VHU��¶V�VPDUW�ERDUG�ZKHQ
WU\LQJ�WR�SRLQW�RXW�D�SLHFH�RI�IXQFWLRQDOLW\��7KLV�ZDV�LQWHUHVWLQJ�WR�VHH�VLQFH�LQ�UHDOLW\
ZKHQ�&DOLFR�LV�XVHG�E\�XVHUV�ZKR�DUH�QRW�GLUHFWO\�QH[W�WR�HDFK�RWKHU��WKH�KLJKOLJKWHU�WRRO
ZRXOG�KDYH�EHHQ�WKH�HTXLYDOHQW�ZD\�RI�SRLQWLQJ�VRPHWKLQJ�RXW�WR�RWKHU�XVHUV�ZRUNLQJ�RQ
WKH�VDPH�FDQYDV��6R�VLQFH�WKH�XVHUV�ZHUH�GLUHFWO\�QH[W�WR�HDFK�RWKHU��WKH�KLJKOLJKWHU�WRRO
ZDV�QRW�XVHG�ZKHQ�WU\LQJ�WR�SRLQW�VRPHWKLQJ�RXW�WR�WKH�RWKHU�XVHU�DQG�YLFH�YHUVD�

8VHU���GLVSOD\HG�WKDW�KH�ZDV�DEOH�WR�DOVR�UHVL]H�VFUDSV�DQG�REMHFWV�ZLWK�HDVH�
7KLV�VKRZV�WKDW�VRPH�RI�WKH�LFRQV��LQFOXGLQJ�WKH�UHVL]H�LFRQ�DQG�WKH�LFRQ�WKDW�DOORZV
XVHUV�WR�PRYH�DURXQG�VFUDSV�DQG�REMHFWV�DUH�LQWXLWLYH�HQRXJK�IRU�WKHVH�XVHUV�WR�XVH�DQG
XQGHUVWDQG��8VHU���ZDV�WKHQ�REVHUYHG�PDNLQJ�WH[W�VFUDSV�WKDW�LQFOXGHG�WKH�QDPHV�RI
WKH�YDULRXV�FRPSXWHU�SDUWV��,W¶V�LQWHUHVWLQJ�WKDW�XVHU���GLGQ¶W�PDNH�XVH�RI�WH[W�VFUDSV
ZKHQ�FUHDWLQJ�WKH�WLWOH�RI�WKH�ZHESDJH��8VHU���WKHQ�ZDQWHG�WR�PDNH�WKHVH�WH[W�VFUDSV
LQWR�D�OLVW��EXW�ZDV�KDYLQJ�D�KDUG�WLPH�ILJXULQJ�RXW�KRZ�WR�GR�VR��8VHU���HDVLO\�PDGH�XVH
RI�WKH�WH[W�VFUDSV�DQG�FUHDWHG�D�OLVW�WKDW�FRQWDLQHG�DOO�RI�WKH�SDUWV�OLVWHG�LQ�DQ�RUJDQL]HG
IDVKLRQ�

$IWHU�FUHDWLQJ�WKH�FRPSXWHU�SDUWV�OLVW��XVHU���ZDVQ¶W�DEOH�WR�UH�VL]H�WKH�OLVW�LQWR�WKH
VL]H�KH�ZDQWHG��$IWHU�EHLQJ�IUXVWUDWHG�E\�WKLV��8VHU���WKHQ�SURFHHGHG�E\�UHVL]LQJ�WKH
LQGLYLGXDO�WH[W�VFUDSV�ZKLFK�WKHQ�LQ�WXUQ�PDGH�WKH�RYHUDOO�VL]H�RI�WKH�OLVW�ODUJHU��%RWK�RI
WKH�XVHUV�ZHUH�DEOH�WR�HDVLO\�QDYLJDWH�WR�DQG�IURP�HUDVHU�PRGH��DQG�PDGH�YHU\�PXFK
XVH�RI�WKLV�PRGH�WR�PDNH�TXLFN�IL[HV�WR�WKHLU�ZHEVLWH�GHVLJQ��8VHU���WKHQ�VXJJHVWHG�WR
XVHU���WKDW�LW�PD\�EH�D�EHWWHU�LGHD�WR�HUDVH�WKH�KDQG�ZULWWHQ�WLWOH�RI�WKH�ZHEVLWH�DQG
UHSODFH�LW�ZLWK�D�PRUH�QHDW�WH[W�VFUDS�WKDW�LQFOXGHG�WKH�QDPH�RI�WKH�ZHEVLWH��8VHU��
SURFHHGHG�WR�GR�VR��ZKLFK�GLVSOD\HG�DOVR�WKDW�WH[W�VFUDSV�DORQJ�ZLWK�WKH�HUDVHU�WRRO�ZHUH
LQWXLWLYH�SLHFHV�RI�IXQFWLRQDOLW\�LQ�&DOLFR�

6XGGHQO\�ZKLOH�ERWK�XVHUV�ZHUH�ZRUNLQJ�WRJHWKHU��8VHU��¶V�VPDUW�ERDUG�KDG�ORVW
V\QF�ZLWK�ZKDW�8VHU��¶V�ERDUG�ZDV�GRLQJ��7KLV�ZDV�UHDOL]HG�ZKHQ�XVHU���ZDV�FUHDWLQJ
YDULRXV�VFUDSV�DQG�WKHVH�VFUDSV�ZHUH�QRW�DSSHDULQJ�RQ�8VHU��¶V�VPDUW�ERDUG��7KLV�ZDV
D�PDMRU�EXJ�WKDW�UHYHDOHG�LWVHOI�GXULQJ�RXU�XVHU�VWXG\��DQG�IRUFHG�ERWK�RI�WKH�XVHUV�WR



ZRUN�WRJHWKHU�RQ�RQH�VLQJOH�ERDUG��7KLV�ZRXOG�WDNH�DZD\�IURP�REVHUYLQJ�FROODERUDWLRQ�
RQH�RI�WKH�PDLQ�DVSHFWV�EHLQJ�REVHUYHG�GXULQJ�RXU�VWXG\�DV�ERWK�XVHUV�ZHUHQ¶W�DEOH�WR
EH�ZRUN�FRQFXUUHQWO\�RQ�WKH�ZHEVLWH�

7KLV�HYHQW�IRUFHG�RXU�FXVWRPHU�1LFN�WR�FRPH�RYHU�DQG�PRYH�DOO�RI�WKH�ZRUN�WKDW
KDG�EHHQ�GRQH�E\�WKH�XVHUV�LQWR�WKH�SDOHWWH��VR�WKH�WZR�FRXOG�WKHQ�FRQWLQXH�WKHLU�ZRUN�RQ
RQH�ERDUG�LQ�D�QHZ�FDQYDV�ZLWK�DOO�RI�WKH�VFUDSV�WKH\�KDG�DOUHDG\�PDGH��6LQFH�VFUDSV
ZHUH�PDGH�XVH�RI�JUHDWO\�GXULQJ�WKH�GHVLJQ�RI�WKLV�JURXS¶V�ZHEVLWH�LQWHUIDFH��LW�ZDV
VLPSOH�WR�SXW�DOO�RI�WKH�SLHFHV�EDFN�WRJHWKHU�RQ�D�QHZ�FDQYDV��*LYHQ�WKDW�VRPH�WLPH�ZDV
WDNHQ�DZD\�IURP�WKH�DFWLYLW\�EHFDXVH�RI�WKH�EXJ��WKH�WZR�XVHUV�FRQWLQXHG�ZKHUH�WKH\�OHIW
RII�LQ�FUHDWLQJ�WKHLU�ZHEVLWH�

6LQFH�ERWK�XVHUV�FRXOGQ¶W�ZRUN�RQ�RQH�ERDUG�DW�WKH�VDPH�WLPH��WKH�XVHUV�ZHUH
WKHQ�REVHUYHG�VZLWFKLQJ�RII�LQ�FRPSOHWLQJ�WKH�UHPDLQGHU�RI�WKHLU�WDVN��8VHU���SURYHG�WKDW
KH�ZDV�HDVLO\�DEOH�WR�PRYH�WKH�VFUDSV�DQG�REMHFWV�IURP�WKH�SDOHWWH�RQWR�WKH�QHZ�FDQYDV�
7KH�XVHUV�WKHQ�SURFHHGHG�WR�ILQLVK�RII�WKHLU�ZHEVLWH�GHVLJQ�E\�FUHDWLQJ�D�EDVH�VTXDUH
VFUDS�IRU�WKH�³UHFRPPHQGHG�IRU�\RX´�SRUWLRQ�RI�WKH�ZHEVLWH�DQG�ILOOHG�LW�ZLWK�D�IHZ�RI�WKH
FRPSXWHU�SDUW�REMHFWV��8VHU���PRYHG�RYHU�WR�WKH�NH\ERDUG�WR�WKH�ULJKW�RI�WKH�VPDUW�ERDUG
DQG�FUHDWHG�WKH�WH[W�VFUDSV�WKDW�LQFOXGHG�WKH�QDPH�RI�WKH�LWHPV��ZKLOH�8VHU���DGMXVWHG
WKH�SRVLWLRQ�RI�WKHVH�LWHPV�DQG�WKHLU�ODEHOV��7KH�VDPH�PHWKRGV�ZHUH�REVHUYHG�ZKHQ
FUHDWLQJ�WKH�³QHZ�LQ�VWRFN´��VHDUFK�EDU��DQG�DGYHUWLVHPHQW�SRUWLRQV�WR�FRPSOHWH�WKH
UHPDLQGHU�RI�WKH�ZHEVLWH�

'HVSLWH�WKH�IDFW�WKDW�WKH�EXJ�KDG�WDNHQ�DZD\�FRQFXUUHQW�ZRUN�RQ�LQGLYLGXDO�VPDUW
ERDUGV��WKH�WZR�XVHUV�VWLOO�ZRUNHG�WRJHWKHU�DQG�PDGH�WKH�EHVW�RI�WKHLU�VLWXDWLRQ��7KH\
HDFK�KDG�WKHLU�RZQ�LQGLYLGXDO�UROH�LQ�FRPSOHWLQJ�WKHLU�H�FRPPHUFH�ZHEVLWH�WKDW�VROG
FRPSXWHU�SDUWV�

7KH�ILQLVKHG�GHVLJQ�RI�WKHVH�WZR�XVHUV�ZDV�QRW�DV�FUHDWLYH�DQG�DGPLUDEOH�DV�WKH
ILUVW�VHW�RI�XVHUV�WKDW�ZH�WHVWHG��QRW�QHFHVVDULO\�EHFDXVH�ERWK�XVHUV�GLGQ¶W�NQRZ�RU
ZHUHQ¶W�FRPIRUWDEOH�HQRXJK�ZLWK�HDFK�RWKHU��2WKHU�IDFWRUV�FRXOG�KDYH�DOVR�FRPH�LQWR
SOD\�VXFK�DV�WKHVH�XVHUV�PD\�KDYH�EHHQ�OHVV�FUHDWLYH�WKDQ�WKH�ILUVW�JURXS��RU�WKH\�ZHUH
LQWHUUXSWHG�E\�WKH�RFFXUUHQFH�RI�WKH�EXJ�WKDW�RFFXUUHG��+RZHYHU��LW�ZDV�VWLOO�REVHUYHG
WKDW�VLQFH�WKH�ILUVW�JURXS�RI�XVHUV�WKDW�ZH�WHVWHG�NQHZ�HDFK�RWKHU��LW�VHHPHG�WKDW�WKH\
KDG�DQ�HDVLHU�WLPH�FULWLFL]LQJ�DQG�LQFOXGLQJ�HDFK�RI�WKHLU�RZQ�IODYRU�WR�WKHLU�ILQLVKHG
GHVLJQ��6LQFH�WKHVH�WZR�XVHUV�GLGQ¶W�NQRZ�HDFK�RWKHU��LW�ZDV�REVHUYHG�WKDW�ERWK�XVHUV
DFTXLHVFHG�WR�WKH�GHVLUHV�RI�WKH�RWKHU�VLPSO\�EHFDXVH�WKH\�ZHUHQ¶W�IDPLOLDU�ZLWK�HDFK
RWKHU��DQG�PD\�KDYH�QRW�LQFOXGHG�ZKDW�WKH\�UHDOO\�ZDQWHG�LQ�WKHLU�ILQLVKHG�GHVLJQ�

7KHVH�XVHUV�DOVR�PDGH�QR�LQGLFDWLRQ�WKDW�WKH\�ZDQWHG�WR�PDNH�XVH�RI�LQWHQWLRQDO
LQWHUIDFHV��VLPSO\�EHFDXVH�WKH\�ZHUH�WRR�IRFXVHG�RQ�RQH�FDQYDV�DQG�GLGQ¶W�SODQ�RQ
FUHDWLQJ�D�QHZ�UHODWHG�FDQYDV�XVLQJ�LQWHQWLRQDO�LQWHUIDFHV��7KHVH�XVHUV�ZHUH�DOVR
LQWHUUXSWHG�ZLWK�WKH�DSSHDUDQFH�RI�WKH�EXJ�WKDW�FRPSOHWHO\�SXW�XVHU��¶V�VPDUW�ERDUG�RXW�RI



VHUYLFH�DQG�IRUFHG�WKH�WZR�WR�ZRUN�WRJHWKHU�RQ�XVHU��¶V�VPDUW�ERDUG�

�����'HWDLOHG�$QDO\VLV��*URXS��
*URXS���ZDV�RXU�ILUVW�XVHU�VWXG\�LQ�ZKLFK�ZH�KDG�WZR�IHPDOH�SDUWLFLSDQWV��%RWK�RI

WKHVH�XVHUV�GLGQ¶W�NQRZ�HDFK�RWKHU�IURP�EHIRUH��KRZHYHU�UHDOL]HG�XSRQ�PHHWLQJ�DW�WKH
XVHU�VWXG\�VLWH�WKDW�WKH\�ZHUH�ERWK�FODVVPDWHV�LQ�DQRWKHU�FODVV��7KLV�SDUWLFXODU�VHW�RI
SDUWLFLSDQWV�LQWURGXFHG�WKH�JURXS�WR�WKH�³1R�VKRZ´�DVSHFW�RI�FRQGXFWLQJ�XVHU�VWXGLHV��DV
WKHUH�ZDV�D�PLVFRPPXQLFDWLRQ�EHWZHHQ�WKH�JURXS�DQG�XVHU����6LQFH�WKH�JURXS�KDG�WDNHQ
SURDFWLYH�PHDVXUHV�SULRU�WR�PDNH�VXUH�DOO�SDUWLFLSDQW�FRQWDFW�LQIRUPDWLRQ�ZDV�DYDLODEOH�
XVHU���ZDV�LQIRUPHG�DQG�VKRUWO\�WKHUHDIWHU�DUULYHG�D�OLWWOH�ODWH�WR�KHU�VFKHGXOHG�XVHU�VWXG\
WLPH�VORW�

7KH�XVHU�VWXG\�FRQWLQXHG�DV�SODQQHG��DQG�WKH�SDUWLFLSDQWV�ZHUH�JLYHQ�D�WXWRULDO
RQ�WKH�EDVLF�IXQFWLRQDOLWLHV�RI�&DOLFR�ZKLFK�SURYLGHG�WKHP�ZLWK�WKH�QHFHVVDU\�NQRZOHGJH
WKDW�WKH\�QHHGHG�LQ�RUGHU�WR�FRPSOHWH�WKH�XVHU�VWXG\�WDVN��7KH�WXWRULDO�WRRN�DSSUR[LPDWHO\
���PLQXWHV��DQG�ZDV�FRQFOXGHG�DW�������7KH�SDUWLFLSDQWV�GHFLGHG�WR�GHVLJQ�D�ZHEVLWH
WKDW�VROG�FORWKLQJ��DQG�WKHQ�SURFHHGHG�WR�QDYLJDWH�HDVLO\�WR�WKH�FDQYDV�WKDW�FRQWDLQHG�WKH
FORWKLQJ�REMHFWV�LQ�WKH�SDOHWWH�VR�WKH\�FRXOG�EHJLQ�ZRUNLQJ�RQ�WKHLU�ZHEVLWH�

7KH�DFWXDO�H[SHULPHQW�VWDUWHG�DW�������DV�8VHU���ZDV�REVHUYHG�FUHDWLQJ�WKH�EDVH
SHUPDQHQW�VTXDUH�VFUDS�LQ�ZKLFK�WKH�ZHEVLWH�ZRXOG�EH�ORFDWHG��,Q�DOO�RI�RXU�XVHU�VWXGLHV
WKXV�IDU��FUHDWLQJ�D�SHUPDQHQW�VTXDUH�VFUDS�WR�FRQWDLQ�WKH�FRQWHQWV�RI�WKH�ZHEVLWH�LV
ZKHUH�DOO�WKH�JURXSV�VHHPHG�WR�KDYH�VWDUWHG�ZLWK�WKHLU�GHVLJQV��8VHU���ZDV�REVHUYHG
PDNLQJ�XVH�RI�WH[W�VFUDSV�WR�FUHDWH�WKH�WLWOH�RI�WKH�ZHESDJH�DW��������DV�VKH�XVHG�WKH
HQWHU�EXWWRQ�RQ�WKH�NH\ERDUG�WR�TXLFNO\�FUHDWH�WKH�QHHGHG�VFUDSV��8VHU���ZDQWHG�WR
FKDQJH�WKH�FRORU�RI�WKH�WH[W�ZLWKLQ�WKH�WH[W�VFUDS��DQG�ZDV�D�OLWWOH�IUXVWUDWHG�NQRZLQJ�WKDW
VKH�FRXOG�GR�VR�

/LNH�WKH�RWKHU�XVHUV�ZH�KDYH�REVHUYHG�VR�IDU��RXU�SDUWLFLSDQWV�VKRZHG�WKDW�WKH\
ZHUH�DEOH�WR�HDVLO\�PRYH�DURXQG��DQG�UHVL]H�VFUDSV�DV�QHFHVVDU\��7KLV�LQGLFDWHV�WKH
LQWXLWLYHQHVV�RI�WKH�WZR�LFRQV��DV�WKH\�PDQLIHVW�WKHLU�IXQFWLRQDOLW\�WKURXJK�WKHLU�LFRQ
SLFWXUH�YHU\�ZHOO��8VHU���ZDV�REVHUYHG�XVLQJ�WH[W�VFUDSV�DV�ZHOO�DW�������LQ�RUGHU�WR
FUHDWH�D�OLVW�W\SH�RI�PHQX�IRU�WKH�ZHEVLWH��:KDW�ZDV�LQWHUHVWLQJ�WR�REVHUYH�ZDV�WKDW
LQVWHDG�RI�XVLQJ�WKH�HQWHU�KRWNH\�RQ�WKH�NH\ERDUG�WR�TXLFNO\�FUHDWH�VFUDSV��XVHU��
DFWXDOO\�VHOHFWHG�WKH�WH[W�VFUDS�RSWLRQ�RQ�WKH�FDQYDV�HYHU\�WLPH�EHIRUH�FUHDWLQJ�KHU�WH[W
VFUDSV�

$W��������XVHU���ZDV�FXULRXV�DV�WR�KRZ�WR�OLQH�XS�WKH�WH[W�VFUDSV�WKDW�PDGH�XS�WKH
OLVW�VKH�KDG�MXVW�FUHDWHG�LQ�D�PRUH�RUJDQL]HG�IDVKLRQ��DQG�ZDV�WROG�E\�JURXS�PHPEHUV
WKDW�VKH�ZDVQ¶W�DEOH�WR�EH�DVVLVWHG�GXULQJ�WKH�DFWXDO�XVHU�VWXG\��6KH�SURFHHGHG�WR
RUJDQL]H�WKH�OLVW�DV�EHVW�VKH�FRXOG��8VHU���VKRZHG�DW�������WKDW�VKH�ZDV�DEOH�WR�HDVLO\
QDYLJDWH�DZD\�IURP�HUDVHU�PRGH�LQ�RUGHU�WR�FRQWLQXH�ZRUNLQJ��1DYLJDWLQJ�DZD\�IURP
HUDVHU�PRGH�EHIRUH�DFWXDOO\�FRQWLQXLQJ�WR�ZRUN�VHHPHG�WR�EH�NLQG�RI�DQQR\LQJ�WR�WKH



XVHU��DV�LW�KDV�EHHQ�IRU�RXU�RWKHU�SDUWLFLSDQWV�DV�ZHOO�

,Q�WKH�WDVN�WKDW�WKH�XVHUV�FKRVH�WR�FRPSOHWH��WKH�GHVFULSWLRQ�PHQWLRQHG�WKDW�WKH
XVHUV�VKRXOG�LQFOXGH�D�PDQLNLQ�LQ�WKHLU�ZHEVLWH�GHVLJQ�WKDW�ZRXOG�EH�XVHG�WR�VHH�ZKDW
FORWKHV�ORRNHG�OLNH�ZRUQ�E\�D�PDQLNLQ�EHIRUH�SXUFKDVH��7KH�SDUWLFLSDQWV�GLGQ¶W�VHHP�WR
PDNH�DQ\�LQGLFDWLRQ�WKDW�WKH\�ZRXOG�EH�LQFOXGLQJ�WKH�PDQLNLQ�LQ�WKHLU�GHVLJQ��SRVVLEO\
EHFDXVH�WKH\�PLVXQGHUVWRRG�WKH�WDVN�SURPSW��7KH�XVHUV�FRQWLQXHG�WR�GHVLJQ�WKHLU
ZHEVLWH�DV�GHVLUHG�

$W��������XVHU���ZDV�REVHUYHG�HDVLO\�GUDJJLQJ�FORWKLQJ�VFUDSV�IURP�WKH�SDOHWWH�WR
LQFOXGH�LQ�WKH�ZHEVLWH��8VHU���ZDQWHG�WR�GR�WKH�VDPH��DQG�ZDV�IRXQG�DW�������KDYLQJ
WURXEOH�ZLWK�WKH�EXWWRQ�WKDW�WRJJOHG�WKH�DSSHDUDQFH�RI�WKH�SDOHWWH��$IWHU�HYHQWXDOO\�QRWLFLQJ
WKDW�VKH�ZDV�WRJJOLQJ�WKH�SDOHWWH�RQ�DQG�RII��XVHU���SURFHHGHG�WR�HDVLO\�GUDJ�FORWKLQJ
VFUDSV�IURP�WKH�SDOHWWH�WR�DGG�WR�WKH�ZHEVLWH�

$W��������ERWK�XVHUV�UH�UHDG�WKH�SURPSW�DQG�UHDOL]HG�WKDW�WKH\�QHHGHG�WR�LQFOXGH�D
PDQLFDQ�WKDW�ZRXOG�PRGHO�WKH�FORWKHV�VRPHZKHUH�LQ�WKHLU�ZHEVLWH��8VHU���WKHQ
VXJJHVWHG�FUHDWLQJ�D�QHZ�UHODWHG�FDQYDV�WKDW�ZRXOG�UHSUHVHQW�ZKHQ�FORWKHV�KDYH�EHHQ
³DGGHG�WR�FDUW´�ZRXOG�EH�D�JRRG�RSWLRQ�ZKHUH�D�PDQLFDQ�FRXOG�EH�LQFOXGHG��8VHU��
VHHPHG�WR�EH�OHDGLQJ�WKH�FKDUJH�RI�WKH�XVHU�VWXG\�DW�WKLV�SRLQW��DV�XVHU���DJUHHG�WR�GR
ZKDWHYHU�ZDV�VXJJHVWHG�E\�XVHU���DQG�VHHPHG�WR�EH�IROORZLQJ�KHU�OHDG�

$W��������ERWK�XVHUV�GLVSOD\HG�WKDW�WKH\�ZHUH�DEOH�WR�QDYLJDWH�WKHPVHOYHV�WR�WKH
JULG�ZLWK�HDVH�DQG�FUHDWH�D�QHZ�FDQYDV�ZKHUH�WKH\�ZRXOG�FRQWLQXH�WR�ZRUN�RQ�WKHLU
ZHEVLWH��%RWK�XVHUV�HDVLO\�HQWHUHG�WKH�QHZ�FDQYDV�WKHUHDIWHU�DQG�SURFHHGHG�ZLWK�WKHLU
XVHU�WDVN��$W��������XVHU���VKRZHG�WKDW�VKH�ZDV�DEOH�SODFH�FORWKLQJ�VFUDSV�IURP�WKH�ILUVW
FDQYDV�WKDW�ZDV�EHLQJ�ZRUNHG�RQ�LQWR�WKH�SDOHWWH�VR�WKDW�VKH�ZRXOG�EH�DEOH�WR�XVH�WKHVH
VFUDSV�LQ�WKH�QHZ�FDQYDV�

$W��������XVHU���KDG�WURXEOH�PDNLQJ�WKH�PHQX�OLVW�RI�WH[W�VFUDSV�LQWR�RQH�VLQJOH
SHUPDQHQW�VFUDS�WKDW�ZRXOG�HPERG\�WKH�PHQX�OLVW��6KH�ZDV�XQDEOH�WR�GR�VR��DQG�LQVWHDG
VKH�PRYHG�WKH�LQGLYLGXDO�WH[W�VFUDSV�WKDW�PDGH�XS�WKH�PHQX�OLVW�LQWR�WKH�SDOHWWH
LQGLYLGXDOO\�VR�VKH�FRXOG�XVH�WKHP�RQ�DQRWKHU�FDQYDV��$W��������XVHU���VKRZHG�WKDW�VKH
ZDV�DEOH�WR�URWDWH�VFUDSV�FORFNZLVH�DQG�FRXQWHU�FORFNZLVH�ZLWK�HDVH��DQRWKHU�LQGLFDWLRQ
RI�DQ�LQWXLWLYH�LFRQ��6LQFH�ERWK�RI�WKH�SDUWLFLSDQWV�ZHUH�IHPDOHV��LW�VHHPHG�WKDW�WKH\
WHQGHG�WR�EH�D�OLWWOH�SLFN\�ZKHQ�LW�FDPH�WR�RYHUDOO�RUJDQL]DWLRQ�DQG�QHDWQHVV�RI�WKHLU
ILQLVKHG�SURGXFW�

$URXQG��������ERWK�XVHUV�WULHG�WR�PDNH�PRUH�VTXDUH�VFUDSV�WR�DGG�WKHLU�ILQLVKLQJ
WRXFKHV�WR�WKHLU�ZHEVLWH�GHVLJQ��EXW�IRXQG�WKDW�WKH�FUHDWLQJ�VFUDSV�ZDVQ¶W�ZRUNLQJ
SURSHUO\��7KH\�SURFHHGHG�WR�FRQWLQXH�ZLWK�WKHLU�ZHEVLWH�GHVLJQ�LQ�IUXVWUDWLRQ��)LQDOO\�DW
�������WKH�SDUWLFLSDQWV�ZHUH�REVHUYHG�FUHDWLQJ�RQH�PRUH�QHZ�FDQYDV�WR�FRPSOHWH�WKHLU
ZHEVLWH�GHVLJQ�



7KHVH�VHW�RI�SDUWLFLSDQWV�DOVR�GLGQ¶W�PDNH�XVH�RI�LQWHQWLRQDO�LQWHUIDFHV�HYHQ
WKRXJK�WKH\�ZHUH�QDYLJDWLQJ�WR�WKH�JULG�PRUH�WKDQ�DQ\�RWKHU�JURXS�ZH�KDYH�VHHQ�GR�VR
IDU��2YHUDOO��WKH�WZR�ZRUNHG�YHU\�ZHOO�WRJHWKHU�GHVSLWH�QRW�NQRZLQJ�HDFK�RWKHU�YHU\�ZHOO�
+RZHYHU��XVHU���VHHPHG�WR�WDNH�D�OLWWOH�PRUH�FKDUJH�GXULQJ�WKH�H[SHULHQFH��7KHLU
ILQLVKHG�SURGXFW�ZDV�D�QLFHO\�GHVLJQHG�ZHEVLWH�IRU�VHOOLQJ�FORWKHV�

�����'HWDLOHG�$QDO\VLV��*URXS��
)RU�*URXS����ZH�RQFH�DJDLQ�KDG�WZR�SDUWLFLSDQWV�ZKR�NQHZ�HDFK�RWKHU

SUHYLRXVO\��,Q�IDFW��WKHVH�WZR�XVHUV�KDG�WDNHQ�FODVVHV�WRJHWKHU�DQG�ZHUH�HYHQ�ODE
SDUWQHUV�GXULQJ�WKH�,&6����VHULHV��,W�ZRXOG�EH�LQWHUHVWLQJ�WR�VHH�LI�WKHLU�SULRU�UHODWLRQVKLS
ZRXOG�KDG�WR�WKHLU�G\QDPLF�GXULQJ�WKH�H[SHULPHQW�

8VHUV���DQG���GR�QRW�XVH�WKH�VFUDS�V\VWHP�DV�PXFK��SUHIHUULQJ�WR�GUDZ
HYHU\WKLQJ�IUHHKDQG��2QFH�WKH\�GR�IHHO�OLNH�WKH\�QHHG�D�ER[��WKH\�VXPPRQ�D�VTXDUH
VFUDS��8VHU���KDV�WURXEOH�UHDFWLQJ�WKH�WRS�RI�WKH�ERDUG�DQG�ILJXULQJ�RXW�KRZ�WR�XVH�WKH
LFRQV�DQG�JHWV�VWXFN�LQ�HUDVHU�PRGH�DW�������8VHU���KDV�QR�SUREOHP�PRYLQJ�DURXQG�WKH
ER[�VFUDS�VKH�KDV�PDGH�EXW�WKHQ�KDV�WURXEOH�ZLWK�UHVL]LQJ�WKH�VFUDS�

8VHU���LV�SX]]OHG�E\�WKH�EHKDYLRU�RI�&DOLFR�DW�������6KH�WDNHV�D�ZKLOH�WR�PRYH
WKH�LFRQ�LQ�SODFH��2QFH�DJDLQ��WKH�XVHU�VHHPV�WR�ZDQW�WR�DOLJQ�WKH�VFUDS�WR�D�JULG��EXW�KDV
QR�PHDQV�WR�GR�VR��6KH�UHPDLQV�LQ�HUDVHU�PRGH�PXFK�RI�WKH�WLPH��8VHU���RQ�WKH�RWKHU
KDQG�KDV�QR�UHDO�SUREOHP�XVLQJ�WKH�VFUDSV��WKRXJK�\HW�DJDLQ�VKH�VHHPV�WR�ZDQW�WR�DOLJQ
WKH�VTXDUH�VFUDS��$URXQG������ERWK�XVHUV�XVH�WKH�NH\ERDUG��VKRZLQJ�WKH�YDOXH�RI
PXOWLSOH�NH\ERDUGV�WR�GR�UHSHWLWLYH�WDVNV�DQG�VSOLW�WKHP�EHWZHHQ�XVHUV��$W�������XVHU��
DVNV�DERXW�ZDQWLQJ�WR�EH�DEOH�WR�FKDQJH�WKH�IRQW�FRORU�LQVLGH�WKH�W\SHG�RXW�WH[W�ER[HV�

7KH��(UDVHU�0RGH��SKHQRPHQRQ�LV�H[SODLQHG�LQ�������8VHU����RIWHQ�GRHV�QRW
UHDOL]H�LI�VKH�LV�LQ�(UDVHU�PRGH�RU�QRW��$W�������SRWHQWLDO�ZHDNQHVVHV�DUH�VHHQ�LQ�WKH
SURPSW��8VHU���VHHPV�FRQIXVHG�DV�WR�ZKDW�WR�GR�DW�ILUVW�JODQFH�RI�WKH�SURPSW��,W�WDNHV�D
ZKLOH�IRU�WKH�XVHUV�WR�GHFLGH��DOPRVW�����PLQXWHV�LQ�IDFW��,W�WDNHV�XQWLO�������IRU�8VHU���WR
ILQDOO\�WRXFK�WKH�ERDUG�DJDLQ�

$W��������WKH�ODFN�RI�WUDQVSDUHQF\�LQ�DQ�LPDJH�FDXVHV�D�SUREOHP�DQG�SUHYHQWV
RYHUODSSLQJ�LPDJHV�SURSHUO\��������VKRZV�WKDW�WKH�SHQV�IRU�WKH�ZKLWHERDUGV�GRXEOH�DV
XVHIXO�JHVWXUHV�IRU�LQWHU�XVHU�FRPPXQLFDWLRQ��8VHU���KDV�WR�ORRN�WR�WKH�ULJKW�PDQXDOO\�WR
NQRZ�ZKDW�XVHU���LV�W\SLQJ��SHUKDSV�D�JRRG�LGHD�WR�PDNH�&DOLFR�JLYH�XVHUV�LQIRUPDWLRQ
RQ�ZKDW�WKH�RWKHU�XVHU�LV�W\SLQJ�XS�IRU�D�VFUDS�

7KH�GLVWDQFH�EHWZHHQ�WKH�NH\ERDUG�DQG�ZKLWHERDUG�VORZV�GRZQ�8VHU����GXULQJ
�������$W�WKH�VDPH�WLPH�8VHU���LV�VWXFN�ZDLWLQJ�DQG�VSHQGV�WKHLU�WLPH�PRYLQJ�WKLQJV�
WKHQ�GHOHWLQJ�HUUDQW�PDUNV�IURP�WKH�ERDUG��������VKRZV�XVHU���SXVKLQJ�WKH�EXWWRQV��WKHQ�



GXH�WR�ODFN�RI�IHHGEDFN��KDYLQJ�WR�GRXEOH�FKHFN�WKDW�VKH�VHOHFWHG�WKHP�LQ�WKH�ILUVW�SODFH�
$W��������XVHU���KDV�LVVXHV�WU\LQJ�WR�GUDJ�LWHPV�IURP�WKH�SDOOHW��PXFK�OLNH�WKH�RWKHU
JURXSV�

%\��������LW�EHFRPHV�FOHDU�WKDW�WKH�WZR�XVHUV�GLG�QRW�UHDOO\�XQGHUVWDQG�WKH
SURPSW��7KH\�KDYH�PDGH�D�ORRVH�FROOHFWLRQ�RI�LPDJHV�ZLWKRXW�DQ\�UHDO�ZHEVLWH
FRQQHFWLRQ��7KH�SURPSW�PD\�KDYH�EHHQ�WRR�YDJXH�IRU�WKLV�VWHS��DV�WKH�WZR�XVHUV�PDGH�D
YHU\�ZHEVLWH�OLNH�LPDJH�LQ�WKH�ILUVW�SDUW��,Q�������D�ODFN�RI�WUDQVSDUHQF\�RQ�WKH�FORWKHV
WKZDUWV�DWWHPSWV�WR�PDNH�D�GHPRQVWUDWLRQ�RI�WKH��FORWKHV�SUHYLHZ��IXQFWLRQ��DW�OHDVW
SDUWLDOO\�

8VHU���EHJLQV�WR�KDYH�LVVXHV�PDNLQJ�D�ER[�DURXQG��������VKH�ZDQWV�VRPHWKLQJ
EXW�GRHVQ
W�VHHP�WR�EH�DEOH�WR�PDNH�LW�XVLQJ�ZKDW�&DOLFR�FXUUHQWO\�KDV��0HDQZKLOH��8VHU
��VSHQGV�KHU�WLPH�HUDVLQJ�VWUD\�PDUNV�PDGH�IURP�IDLOHG�DWWHPSWV�WR�JHW�LWHPV�IURP�WKH
SDOOHW��$W��������8VHU���GHPRQVWUDWHV�WKDW�WKH�SDOOHW�LV�EORFNLQJ�SDUW�RI�WKH�ZKLWHERDUG�DQG
LV�UDWKHU�LQFRQYHQLHQWO\�SODFHG��ZLWK�QR�ZD\�WR�UHDOO\�PRYH�LW�DQ\ZKHUH�HOVH�

$W��������WKH�XVHUV�PDNH�XVH�RI�D�QHZ�FDQYDV����DQG�WKDW�LV�EDVLFDOO\�DOO�WKH\�GR�
1R�UHDO�XVH�RI�WKH�LQWHQWLRQDO�LQWHUIDFHV�KDSSHQV��,QVWHDG��WKH\�IRFXV�RQ�WKH�SDOOHW�DQG
WKHLU�QHZ�ZHEVLWH�GHVLJQ��$W��������8VHU���RQFH�DJDLQ�ZLQGV�XS�GUDZLQJ�DURXQG�WKH
SDOOHW�DUHD�

7KLV�JURXS�VKRZHG�WKDW�&DOLFR
V�SDOOHW�DUHD�RIWHQ�JHWV�LQ�WKH�ZD\��WKDW�XVHUV�VWLOO
ZDQW�WR�DOLJQ�ER[HV�WR�VRPH�VRUW�RI�JULG��DQG�WKDW�XVHUV�ZDQW�PRUH�FRQWURO�RYHU�IRQWV�
7UDQVSDUHQF\�LQ�LPDJHV�ZRXOG�EH�LPSRUWDQW�IRU�DQ\�IXQFWLRQ�WKDW�UHOLHV�RQ�RYHUOD\LQJ�RI
LPDJHV��DQG�WKH�HUDVHU�PRGH�DSSHDUV�WR�EH�LQFDSDEOH�RI�JLYLQJ�HQRXJK�IHHGEDFN�WR�WKH
XVHU�DV�LW�FXUUHQWO\�LV��7KH�LFRQV�LQ�JHQHUDO�GR�QRW�VHHP�WR�JLYH�IHHGEDFN�EH\RQG�EHLQJ
KLJKOLJKWHG�ZKHQ�WKH\�DUH�FOLFNHG��OHDYLQJ�XVHUV�FRQIXVHG�DV�WR�ZKHWKHU�WKH\�VHOHFWHG
DQ�LFRQ�DW�DOO�WR�EHJLQ�ZLWK�
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)URP�WKLV�VWXG\��ZH�KDYH�EHHQ�DEOH�WR�LGHQWLI\�VHYHUDO�NH\�SUREOHPV�ZLWK�&DOLFR�
,Q�WKLV�VHFWLRQ��ZH�ZLOO�JR�RYHU�WKRVH�SUREOHPV�DQG�SURYLGH�RXU�UHFRPPHQGDWLRQV�IRU
HDFK��7KHVH�UHFRPPHQGDWLRQV�DUH�RXU�RZQ�HGXFDWHG�RSLQLRQV�DQG�PD\�QRW�EH�WKH�ILQDO
RU�EHVW�VROXWLRQ�

7KH�ILUVW�DQG�PRVW�ZLGHVSUHDG�SUREOHPV�WKDW�ZDV�QRWLFHG�GXULQJ�WKH�VWXG\�LV�WKDW
PDQ\�RI�WKH�EXWWRQV�KDYH�KDUG�WR�XQGHUVWDQG�LFRQV��7KH�LFRQV�DUH�DOO�IDLUO\�VPDOO�DQG



XQLIRUP�LQ�DSSHDUDQFH��ZKLFK�ZDV�SUREOHPDWLF��$Q�H[DPSOH�RI�WKLV�DUH�WKH�XQGR�DQG�UHGR
LFRQV��DV�VHHQ�LQ�$SSHQGL[�(����$V�ZDV�PHQWLRQHG�LQ�WKH�+HXULVWLFV�$QDO\VLV�DQG�LQ�WKH
8VHU�6WXG\�$QDO\VLV��WKH�8QGR��5HGR��DQG�'HOHWH�$OO�EXWWRQV�DUH�SRRUO\�ODEHOHG�DQG�WKHLU
SUR[LPLW\�PDNHV�XVLQJ�RQH�RI�WKHP�GDQJHURXV��,Q�WKH�IDVW�DQG�LQDFFXUDWH�WRXFK
HQYLURQPHQW��LW�LV�WRR�HDV\�WR�DFFLGHQWDOO\�SXVK�WKH�'HOHWH�$OO�EXWWRQ��7KXV�WKLV�DUHD�LV�DQ
LPSRUWDQW�RQH�WR�EH��LPSURYHG�ZLWK�PRUH�HPSKDVLV�RQ�WKH�LFRQV�DQG�VHSDUDWLRQ�RI�WKH
IHDWXUHV��$V�ZH�FDUULHG�RXW�WKH�WHVW�RQ�WKH�VPDUWERDUGV�DQG�ZLWK�WKH�DFWXDO�XQGR�DQG
UHGR�IXQFWLRQV�RFFDVLRQDOO\�EHLQJ�XQUHOLDEOH�DQG�WKH�FOHDU�IXQFWLRQ�EHLQJ�QH[W�WR�WKH�XQGR
EXWWRQ��WKLV�PDGH�WKDW�DUHD�RI�WKH�ERDUG�YHU\�GDQJHURXV�WR�WRXFK�

:KHQ�&DOLFR�LV�XVHG�RQ�D�WDEOHW�RU�RQ�D�SURMHFWRU��WKHVH�LFRQV�DUH�GLIILFXOW�WR
GLVWLQJXLVK�IURP�RQH�DQRWKHU��2Q�D�WDEOHW��WKH�LFRQV�EHFRPH�WRR�VPDOO��ZKLOH�WKH�SURMHFWHG
GLVSOD\�RQ�WKH�VPDUWERDUG�ZDV�WRR�EOXUU\��PDQ\�XVHUV�KDG�WURXEOHV�LGHQWLI\LQJ�ZKLFK
LFRQV�ZRXOG�SHUIRUP�ZKDW�IXQFWLRQ��$V�SDUW�RI�RXU�XVHU�VWXG\��WHVW�XVHUV�ZHUH�JLYHQ���
PLQXWHV�WR�OHDUQ�WKH�V\VWHP��ZKLFK�FRQVLVWHG�RI�D����PLQXWH�JXLGHG�WXWRULDO�DQG�D��
PLQXWH�JXLGHG�SOD\WLPH��'HVSLWH�WKLV��LW�ZDV�D�IUHTXHQW�SUREOHP�WKDW�XVHUV�ZHUH�QRW�DEOH
WR�HDVLO\�UHFRJQL]H�WKH�LFRQV��8VHUV�VSHQW�D�ORW�RI�WLPH�ILGGOLQJ�ZLWK�WKHVH�IXQFWLRQV�WR�JHW
WKH�UHVXOW�WKDW�WKH\�ZDQWHG�

7R�UHVROYH�WKHVH�LVVXHV��ZH�EHOLHYH�WKDW�&DOLFR�VKRXOG�JHW�DQ�LPSURYHG�VHW�RI
LFRQV�WKDW�DUH�PRUH�XQLYHUVDOO\�UHFRJQL]DEOH��%\�LWV�QDWXUH��PDQ\�RI�&DOLFR¶V�IXQFWLRQV
DUH�DOVR�VLPLODUO\�DYDLODEOH�LQ�SURJUDPV�VXFK�DV�3DLQW��*LPS��DQG�$GREH�3KRWRVKRS�
ZKLFK�DUH�DOO�ZHOO�NQRZQ�DQG�ZLGHO\�DFFHSWHG��:KLOH�&DOLFR�FHUWDLQO\�GRHV�KDYH�LWV�RZQ
XQLTXH�IHDWXUHV��LW�LV�EHVW�WR�KDYH�DV�VPDOO�RI�D�OHDUQLQJ�FXUYH�IRU�XVHUV�DV�SRVVLEOH��WR
HQVXUH�WKDW�XVHUV�JHW�WKH�EHVW�H[SHULHQFH�

�����6FUDSV
$QRWKHU�LVVXH�WKDW�ZH�QRWLFHG�IURP�RXU�DQDO\VLV�LV�WKDW�&DOLFR¶V�VFUDSV�WDNH�D

ZKLOH�WR�JHW�XVHG�WR��6FUDSV�DUH�RQH�RI�WKH�GHILQLQJ�IHDWXUHV�RI�&DOLFR��DQG�WKLV�ZDV�WR�EH
H[SHFWHG��$W�WLPHV��XVHUV�ZDQWHG�VRPHWKLQJ�ZKLFK�VQDSSHG�WR�D�JULG�DQG�ZKLFK�FRXOG�EH
UHVL]HG�ERWK�SURSRUWLRQDOO\�DQG�XQSURSRUWLRQDOO\�DV�ZHOO��7KH\�H[SHFWHG�WKH�VFUDS�WR
PRYH�OLNH�D�UHDO�SLHFH�RI�SDSHU�ZRXOG��VLPSO\�E\�WRXFKLQJ�LW�DQG�GUDJJLQJ�LW��&DOLFR¶V
WHPSRUDU\�VFUDSV�DOVR�FDXVHG�IXUWKHU�FRQIXVLRQ��DV�WKLV�LV�D�XQLTXH�IHDWXUH�WR�&DOLFR�
:KHQ�&DOLFR�GLG�QRW�EHKDYH�LQ�WKH�H[SHFWHG�ZD\��LW�VXUSULVHG�DQG�FRQIXVHG�WKHP�
FDXVLQJ�WKHP�WR�ORVH�IRFXV��DQG�WKHUHE\�KLQGHULQJ�WKHLU�SURGXFWLYLW\�

7R�UHDVRQDEO\�UHGXFH�WKLV�SUREOHP��ZH�IHHO�WKDW�&DOLFR�VKRXOG�KDYH�DQ�LQWHUDFWLYH
WXWRULDO�RU�KHOS�V\VWHP�EXLOW�LQ��&XUUHQWO\��WKHUH�DUH�PDQXDOV�DQG�SRVWHUV�WR�DLG�XVHUV�ZLWK
&DOLFR��KRZHYHU�WKHVH�DUH�H[WHUQDO�WR�WKH�V\VWHP�DQG�VXFFHVVIXO�VRIWZDUH�RIWHQ�KDYH
YHU\�VLPSOH��LQWXLWLYH��FOHDU��DQG�FRQFLVH�WXWRULDOV�EXLOW�LQWR�WKHP��XVXDOO\�DXWRPDWLFDOO\
GLVSOD\LQJ�RQ�ILUVW�ODXQFK��7KH�DGGLWLRQ�RI�WKLV�VKRXOG�JUHDWO\�VWUHDPOLQH�WKH�OHDUQLQJ�FXUYH
IRU�XVHUV�ZKR�DUH�QRW�IDPLOLDU�ZLWK�&DOLFR�



�����,QWHQWLRQDO�,QWHUIDFHV

1RQH�RI�WKH�XVHUV�DFWXDOO\�XVHG�WKH�LQWHQWLRQDO�LQWHUIDFH�IRU�ZKDW�LW�ZDV�LQWHQGHG�

,W�ZLOO�KDYH�WR�EHFRPH�PRUH�UHOLDEOH�EHIRUH�XVHUV�FDQ�VDIHO\�WHVW�LW��$OO�RI�WKH�XVHUV�VLPSO\

FKRVH�DQ�HPSW\�FDQYDV�WR�ZRUN�LQ��ZLWKRXW�DQ\�FRQFHUQ�IRU�WKH�OLQNV�RU�WKH�QRGHV��7KH

,QWHQWLRQDO�,QWHUIDFHV�FRQFHSW�ZDV�KDUG�IRU�XVHUV�WR�JHW�D�JUDVS�RQ��8VHUV�KDG�WKH

SHUFHSWLRQ�WKDW�FDQYDVHV�DUH�VHSDUDWH�IURP�HDFK�RWKHU��7KLV�LV�FOHDUO\�WUXH�DQG�WKLV�LV

DOVR�WKH�LVVXH�WKDW�WKH�QRGH�JUDSK�DWWHPSWV�WR�DOOHYLDWH��7KLV�PD\�DOVR�EH�GXH�WR�WKH�IDFW

ZLWK�WKH�SHUFHSWLRQ�RI�WKH�ZHEVLWH�WKH�XVHUV�KDG��DV�LW�GLG�QRW�KDYH�D�FOHDU�IORZ�RI

SURFHVVHV�

,QWHQWLRQDO�LQWHUIDFHV�VKRXOG�EHFRPH�VDIHU�WR�XVH�DQG�HDVLHU�WR�PDNH��,W�VKRXOG

EH�SRVVLEOH�WR�OLQN�WR�GLIIHUHQW�FDQYDVHV�IURP�SDUWV�RI�RQH�FDQYDV��OLNH�K\SHUOLQNV�

DOWKRXJK�WKH�FOLHQW�KDV�KLQWHG�WKDW�WKLV�KDV�EHHQ�WULHG�EHIRUH��,W�PLJKW�EHDU�UHFRQVLGHUDWLRQ

JLYHQ�KRZ�OLWWOH�WKH�XVHUV�DFWXDOO\�ERWKHUHG�WR�XVH�WKH�FXUUHQW�LQWHUIDFHV�

,QWHQWLRQDO�LQWHUIDFHV�PD\�QHHG�WR�EH�PDGH�PRUH�³LQWHJUDO´�WR�WKH�H[SHULHQFH�

&XUUHQWO\��XVHUV�PDNH�RQH�FDQYDV�DQG�IHHO�LW�LV�FRPSOHWHO\�LVRODWHG�IURP�DOO�WKH�RWKHUV�

:KLOH�D�³SHHN´�IXQFWLRQ�PD\�QRW�EH�WKH�PRVW�XVHIXO��LW�LV�WKH�RSLQLRQ�RI�WKH�DXWKRUV�WKDW

WKH�,QWHQWLRQDO�LQWHUIDFH�LV�VRPHZKDW�GLIILFXOW�WR�YLVXDOL]H�IRU�XVHUV��$Q�DOWHUQDWLYH�WR�WKLV

LV�SHUKDSV�D�³SLFWXUH�LQ�SLFWXUH´�PRGHP��ZKLFK�ZRXOG�DOVR�DFKLHYH�D�VLPLODU�HIIHFW��8VHUV

FRXOG�YLHZ�PXOWLSOH�FDQYDVHV�DQG�FOLFN�EHWZHHQ�WKHP�LQ�WKLV�IDVKLRQ��7KLV�ZD\�WKH\

FRXOG�VHH�FRQQHFWHG�FDQYDVHV�LI�WKH\�ZDQWHG�WR��RU�WXUQ�LW�RII�LI�WKH\�ZLVKHG�WR

FRQFHQWUDWH�RQ�RQH�FDQYDV�

,Q�JHQHUDO��LW�DSSHDUV�WKH�FXUUHQW�,QWHQWLRQDO�,QWHUIDFH�LV�XQGHU�FRQVWUXFWLRQ�DQG

VKRXOG�EH�IRFXVHG�RQ�LQ�DQ\�IXWXUH�XVHU�WHVWV��VR�DV�WR�JHW�PRUH�GDWD�RQ�ZKDW�ZRXOG�EHVW

VXLW�XVHUV¶�WHQGHQFLHV��2WKHUZLVH�LW�LV�OLDEOH�WR�UHPDLQ�XQGHUXWLOL]HG�RU�HYHQ�LJQRUHG�E\

WKH�DYHUDJH�XVHU�

���&21&/86,21

%DFN�WR�7RS

&DOLFR�LV�D�KLJKO\�LQQRYDWLYH�WRRO�WKDW�DOORZV�IRU�VRIWZDUH�GHVLJQHUV�WR�HDVLO\

FROODERUDWH�RQ�D�SURMHFW�RU�PXOWLSOH�SURMHFWV��&DOLFR�HQKDQFHV�WKH�FRQFHSW�RI�D�WUDGLWLRQDO

ZKLWHERDUG�DQG�HQDEOHV�XVHUV�WR�PDQLSXODWH�WKHLU�VNHWFKHV�DQG�GUDZLQJV�DORQJ�ZLWK

PDQ\�RWKHU�IHDWXUHV��7KH�WRRO�LWVHOI�KDV�EHHQ�XQGHU�GHYHORSPHQW�IRU�D�FRXSOH�\HDUV�DQG

LV�VWLOO�FRQVWDQWO\�EHLQJ�LPSURYHG�XSRQ��7KURXJK�RXU�XVHU�VWXGLHV�DQG�WKH�SRVW�VXUYH\

UHVXOWV��$SSHQGL[�'����LW�LV�FOHDU�WKDW�&DOLFR�VXFFHVVIXOO\�IXOILOOV�LWV�RULJLQDO�LQWHQGHG

SXUSRVH�RI�DLGLQJ�VRIWZDUH�GHVLJQHUV�LQ�WKHLU�GHYHORSPHQW�VWDJHV��:LWK�WKH�IXUWKHU



LPSURYHPHQWV�VXJJHVWHG�LQ�WKLV�UHSRUW��DGGLWLRQDO�IHDWXUHV��DQG�LPSURYHG�VWDELOLW\��ZH
IHHO�WKDW�&DOLFR�ZLOO�EHFRPH�PXFK�PRUH�SRSXODU�DPRQJ�VRIWZDUH�GHVLJQHUV�JOREDOO\�

:H�ZRXOG�OLNH�WR�WKDQN�$OH[�.REVD�IRU�SURYLGLQJ�XV�ZLWK�WKLV�RSSRUWXQLW\��:H�KDYH
OHDUQHG�D�ORW�WKURXJK�WKH�FRXUVH�RI�WKLV�SURMHFW�DQG�ZH�KDYH�WKRURXJKO\�HQMR\HG�WKH
H[SHULHQFH��:H�ZRXOG�DOVR�OLNH�WR�WKDQN�1LFKRODV�0DQJDQR�IRU�WKLV�RSSRUWXQLW\�DV�ZHOO
DQG�IRU�KLV�FRQVWDQW�FRRSHUDWLRQ�DQG�LQYROYHPHQW�WKURXJKRXW��:H�DSSUHFLDWH�WKH�WLPH�KH
VSHQW��KLV�GHGLFDWLRQ��DQG�WKH�FRQVWDQW�IHHGEDFN�WKDW�ZDV�JLYHQ�WR�XV�FRQFHUQLQJ�WKLV
SURMHFW�DQG�XVHU�VWXGLHV�LQ�JHQHUDO��:H�ZLVK�\RX�WKH�EHVW�RI�OXFN�LQ�WKH�IXWXUH�DQG�ZH�DUH
KRSHIXO�WR�VWDUW�KHDULQJ�DERXW�&DOLFR�HYHU\ZKHUH�

7KDQN�\RX�$OH[�.REVD�DQG�1LFKRODV�0DQJDQR�
6DDG�$KPDG
-ROD�%RMDOL
0HOYLQ�&KLHQ
0D[ZHOO�7D\ORU
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7KLV�LV�WKH�VFULSW�WKDW�WKH�LQVWUXFWRU�IROORZHG�IRU�WKH�XVHU�VWXGLHV� ����%DFN�WR�7RS
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7KHVH�DUH�WKH�VXUYH\V�WKDW�ZHUH�JLYHQ�WR�SDUWLFLSDQWV�EHIRUH�WKH�XVHU�VWXG\��%DFN�WR�7RS

$SSHQGL[�&����7HPSODWH



$SSHQGL[�&����*URXS��

$SSHQGL[�&����*URXS��

$SSHQGL[�&����*URXS��

$SSHQGL[�&����*URXS��



$SSHQGL[�&����*URXS��

$SSHQGL[�&����*URXS��

$SSHQGL[�&����*URXS��
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7KHVH�DUH�WKH�VXUYH\V�WKDW�ZHUH�JLYHQ�WR�SDUWLFLSDQWV�DIWHU�WKH�XVHU�VWXG\�����%DFN�WR�7RS

$SSHQGL[�'����7HPSODWH



$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����*URXS��









$SSHQGL[�'����6WDWLVWLFV
2XU�SDUWLFLSDQWV�FRQVLVWHG�RI���)UHVKPDQ����-XQLRUV����6HQLRUV��DQG���WKDW�GLGQ¶W
LQGLFDWH�WKHLU�FODVV�\HDU�

$OO�RI�RXU�SDUWLFLSDQWV�ZHUH�PDMRUV�ZLWKLQ�WKH�,&6�VFKRRO�DW�8&,�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�IRXQG�WKDW�VFUDSV�ZHUH�YHU\�KHOSIXO�LQ�FRPSOHWLQJ�WDVNV�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�IRXQG��WKDW�LQWHQWLRQDO�LQWHUIDFHV�ZHUH�QHLWKHU�KHOSIXO�QRU
XQKHOSIXO�LQ�FRPSOHWLQJ�WDVNV�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�IRXQG�WKDW�&DOLFR�ZDV�YHU\�KHOSIXO�LQ�RUJDQL]LQJ�ZRUN
EHWZHHQ�SDUWQHUV�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�IRXQG�WKDW�&DOLFR¶V�IHDWXUHV�ZHUH�QRW�LQWUXVLYH�WR�WKH
GHVLJQ�H[SHULHQFH�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�IRXQG�WKDW�&DOLFR�ZDV�VRPHZKDW�KHOSIXO�LQ�FRPSOHWLQJ
WDVNV�

2Q�DYHUDJH��RXU�SDUWLFLSDQWV�SUREDEO\�ZRXOG�UHFRPPHQG�&DOLFR�WR�D�IULHQG�IRU�D�IXWXUH
SURMHFW�

7KHUH�ZDV�D�ZLGH�YDULHW\�RI�VXJJHVWLRQV��KRZHYHU�WKH�VXJJHVWLRQ�WKDW�DSSHDUHG�PXOWLSOH

WLPHV�ZDV�WKDW�WKH�LFRQV�ZHUH�QRW�LQWXLWLYH�HQRXJK�
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$SSHQGL[�(����,QWHUIDFH



$SSHQGL[�(����*URXS��

$SSHQGL[�(����*URXS��



$SSHQGL[�(����*URXS��
8QDYDLODEOH�GXH�WR�HUURU�E\�LQVWUXFWRU�
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7KHVH�DUH�WKH�UHFRUGLQJV�RI�WKH�SDUWLFLSDQWV�GXULQJ�WKH�XVHU�VWXG\� ����%DFN�WR�7RS

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH��ZVGK*�,)KV

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH�D3.1�FF�Y<0

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH�<U/��,�RE=,

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH�:$=T:P7OU7<

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH��=7FY�,-/94

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH��JN%�O5�X]N

$SSHQGL[�)����*URXS��

KWWS���\RXWX�EH��DK,/�B��+�
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7KHVH�DUH�WKH�VFDQQHG�LPDJHV�RI�WKH�REVHUYHU¶V�QRWHV� ����%DFN�WR�7RS

$SSHQGL[�*����*URXSV��������3DJH��



$SSHQGL[�*����*URXSV��������3DJH��



$SSHQGL[�*����*URXSV���	����3DJH��
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7KLV�LV�WKH�HQG�RI�WKH�UHSRUW� ����%DFN�WR�7RS


