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9LGHR���������$GGLQJ���$FWLRQV���WR���WKH���&KDQJH���%OLQGQHVV���$SS��
�

,Q���WKLV���VHFRQG���YLGHR���DERXW���RXU���&KDQJH���%OLQGQHVV���$SS����ZH¶OO���H[DPLQH���WKH���FRGH���WKDW���ZDV���DGGHG���WR��
LPSOHPHQW���WKH���DFWLRQV���LQ���WKH���SURJUDP����/HW¶V���ILUVW���UHYLHZ���WKH���DFWLRQV���ZH���ZDQW���WR���SHUIRUP����7KH���XVHU��
FDQ���VHOHFW���DQ���LPDJH���SDLU���IURP���WKLV���'URS���'RZQ���PHQX����DQG���WKHUH���DUH���IRXU���VFHQHV���WR���FKRRVH���IURP���
WKLV���DLUSODQH���VFHQH����D���FRXSOH���KDYLQJ���GLQQHU����D���IDUP���VFHQH����DQG���D���PDUNHWSODFH����6R���RQH���DFWLRQ���ZH��
QHHG���WR���LPSOHPHQW���LV���WR���VHW���XS���WKH���WZR���LPDJHV���IRU���WKH���PRYLH����ZKHQ���WKH���XVHU���PDNHV���D���QHZ��
VHOHFWLRQ����:KHQ���ZH���FOLFN���RQ���WKH���UXQ���WHVW���EXWWRQ����D���PRYLH���LV���VKRZQ���WKDW���DOWHUQDWHV���EHWZHHQ���WKH���WZR��
LPDJHV����LQ���D���FRQWLQXDO���ORRS����7KH���LPDJHV���DUH���HDFK���GLVSOD\HG���IRU���DQ���DPRXQW���RI���WLPH���VSHFLILHG���LQ��
WKLV���SUHVHQWDWLRQ���WLPH���ER[����DQG���WKHUH¶V���D���JDS���RI���WLPH���EHWZHHQ���WKH���WZR���LPDJHV���WKDW¶V���JLYHQ���LQ���WKLV��
JDS���WLPH���ER[����7KHUH¶V���D���FKDQJH���WDNLQJ���SODFH���EHWZHHQ���WKH���WZR���LPDJHV����DQG���DV���VRRQ���DV���WKH���XVHU��
QRWLFHV���WKH���FKDQJH����WKH\���FOLFN���RQ���WKH���VWRS���EXWWRQ���WR���VWRS���WKH���PRYLH����$OO���WKLV���KDSSHQV���ZKHQ���ZH��
SUHVV���WKH���UXQ���WHVW���EXWWRQ����$W���DQ\���WLPH����ZH���FDQ���VKRZ���WKH���UHVXOWV����ZKLFK���GLVSOD\V���D���EDU���SORW���LQ���WKH��
$[HV���DUHD���WKDW���LQGLFDWHV���KRZ���PDQ\���WLPHV���ZH���QHHGHG���WR���UHSHDW���WKH���SDLU���RI���LPDJHV���EHIRUH���QRWLFLQJ��
WKH���FKDQJH����$QG���ZKHQ���WKH���XVHU���LV���GRQH����ZH���FDQ���FOLFN���WKH���FORVH���EXWWRQ���WR���WHUPLQDWH���WKH���SURJUDP����
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/HW¶V���QRZ���KDYH���D���ORRN���DW���WKH���FRGH���LQ���$SS���'HVLJQHU���E\���VHOHFWLQJ���WKH���&RGH���9LHZ����$W���WKH���WRS���RI���WKH��
FRGH���ILOH���LV���D���VHW���RI���SURSHUWLHV���FRUUHVSRQGLQJ���WR���WKH���*8,���FRPSRQHQWV���WKDW���ZH���FUHDWHG���LQ���RXU���YLVXDO��
OD\RXW����DQG���UHFDOO���WKDW���WKHVH���FRPSRQHQWV���DUH���VWRUHG���LQ���D���VWUXFWXUH���QDPHG���DSS����VR���ZH¶OO���UHIHU���WR��
WKHP���LQ���WKH���FRGH���DV���DSS�FRPSRQHQW1DPH����OLNH���DSS�LPDJHV'URS'RZQ����:KHQ���ZULWLQJ���FRGH���IRU���DQ��
$SS����ZH���QHHG���WR���WKLQN���DERXW���ZKDW���GDWD���LV���QHHGHG���IRU���WKH���SURJUDP����DQG���ZKHWKHU���WKHUH¶V��
LQIRUPDWLRQ���WKDW���ZH���QHHG���WR���DFFHVV���IURP���PXOWLSOH���FDOOEDFN���IXQFWLRQV���LQ���WKH���FRGH���ILOH����:H���FDQ��
GHILQH���QHZ���SURSHUWLHV���DW���WKH���WRS���RI���WKH���FRGH���ILOH����WR���VWRUH���WKLV���LQIRUPDWLRQ����DQG���WKHVH���SURSHUWLHV���ZLOO��
EH���FUHDWHG���ZKHQ���WKH���$SS���ILUVW���VWDUWV���XS����)RU���WKLV���$SS����WKHUH���DUH���WZR���WKLQJV���RI���WKLV���VRUW����7KH���ILUVW���LV��
WKH���LPDJH���SDLU����,���FUHDWHG���WZR���SURSHUWLHV����LP����DQG���LP�����WR���VWRUH���WKH���WZR���LPDJHV���WKDW���ZLOO���EH��
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GLVSOD\HG���DV���D���PRYLH����DQG���,���LQLWLDOO\���ORDGHG���WKH���DLUSODQH���LPDJHV���LQWR���WKHVH���WZR���SURSHUWLHV����,���DOVR��
FUHDWHG���D���YHFWRU���RI���IRXU���HOHPHQWV���WR���VWRUH���WKH���UHVXOWV���RI���WKH���H[SHULPHQW�������WKH���QXPEHU���RI���WLPHV���WKH��
LPDJHV���ZHUH���UHSHDWHG���EHIRUH���WKH���XVHU���QRWLFHG���WKH���FKDQJH����IRU���HDFK���RI���WKH���IRXU���VFHQHV����7KHVH��
QHZ���SURSHUWLHV���ZLOO���DOVR���EH���VWRUHG���LQ���WKH���DSS���VWUXFWXUH����VR���ZH¶OO���UHIHU���WR���WKHP���LQ���RXU���FRGH���DV��
DSS�LP�����DSS�LP�����DQG���DSS�UHVXOWV����
�

�
�

:KHQ���WKH���XVHU���PDNHV���D���QHZ���VHOHFWLRQ���WKURXJK���WKH���'URS���'RZQ���PHQX����ZH���FDQ���LPPHGLDWHO\���ORDG��
WKH���LPDJHV���IRU���WKDW���QHZ���VHOHFWLRQ����$���'URS���'RZQ���FRPSRQHQW���KDV���D���YDOXH&KDQJHG���FDOOEDFN��
IXQFWLRQ���DVVRFLDWHG���ZLWK���LW�������IRU���WKH���PHQX���LQ���WKLV���$SS����QDPH���LV���LPDJHV'URS'RZQ9DOXH&KDQJHG���
0$7/$%���SURYLGHG���DQ���LQLWLDO���FRGH���VWDWHPHQW���WKDW���FUHDWHG���D���ORFDO���YDULDEOH���QDPHG���YDOXH���DQG��
DVVLJQHG���LW���WR���WKH���9DOXH���SURSHUW\���RI���WKH���'URS���'RZQ���PHQX����7KLV���LV���WKH���SDUWLFXODU���VWULQJ���WKDW���WKH��
XVHU���VHOHFWHG����ZKLFK���ZLOO���EH���DLUSODQH����GLQQHU����IDUP����RU���PDUNHW����:H���FDQ���FRPSDUH���YDOXH���WR���WKHVH��
GLIIHUHQW���SRVVLELOLWLHV���XVLQJ���VWUFPS����DQG���ZKHQ���ZH���JHW���D���PDWFK����ZH¶OO���ORDG���WKH���FRUUHVSRQGLQJ���LPDJH��
ILOHV���LQWR���WKH���DSS�LP����DQG���DSS�LP����SURSHUWLHV���
�
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7KH���PRVW���H[WHQVLYH���DFWLRQV���WDNH���SODFH���ZKHQ���ZH���SUHVV���WKH���³UXQ���WHVW´���EXWWRQ�������OHW¶V���H[SORUH���WKDW��
FRGH���QH[W����7KLV���EXWWRQ���LV���QDPHG���GHPR%XWWRQ���DQG���ZH���FUHDWH���D���GHPR%XWWRQ3XVKHG���FDOOEDFN��
IXQFWLRQ���WKDW¶V���LQYRNHG���ZKHQHYHU���WKH���XVHU���SUHVVHV���WKLV���EXWWRQ����7R���XQGHUVWDQG���WKH���VWHSV���RI���WKH��
FRGH����,���PDGH���D���VOLGH���WKDW���ILUVW���GHVFULEHV���WKHVH���VWHSV���LQ���(QJOLVK����7KH���KHDUW���RI���WKH���IXQFWLRQ���LV���WKH��
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PRYLH���WKDW���GLVSOD\V���WKH���LPDJHV���LP�����WKHQ���LP�����LQ���D���FRQWLQXDO���ORRS���RYHU���WLPH����7KH���LPDJHV���DUH���HDFK��
GLVSOD\HG���IRU���DQ���DPRXQW���RI���WLPH���WKDW¶V���WKH���SUHVHQWDWLRQ���WLPH���WKDW���WKH���XVHU���HQWHUHG���RQ���WKH���*8,���
7KHQ���GXULQJ���WKH���JDS���EHWZHHQ���WKH���LPDJHV����,���DFWXDOO\���GLVSOD\���D���EODQN���LPDJH���WKDW¶V���MXVW���D���XQLIRUP��
JUD\���LPDJH���WKDW¶V���WKH���VDPH���VL]H���DV���LP����DQG���LP�����DQG���WKLV���EODQN���LPDJH���LV���VKRZQ���IRU���WKH���JDS���WLPH��
WKDW���WKH���XVHU���HQWHUHG���RQ���WKH���*8,����:KLOH���ZH���UHSHDW���WKLV���ORRS���RYHU���DQG���RYHU����ZH���NHHS���WUDFN���RI���WKH��
QXPEHU���RI���WLPHV���LW¶V���UHSHDWHG����LQFUHPHQWLQJ���WKDW���QXPEHU���HDFK���WLPH���WKURXJK���WKH���ORRS����%HIRUH��
JHWWLQJ���LQWR���WKLV���ORRS����ZH���FUHDWH���D���EODQN���LPDJH���WKDW¶V���WKH���VDPH���VL]H���DV���WKH���DFWXDO���LPDJHV����JHW���WKH��
SUHVHQWDWLRQ���DQG���JDS���WLPHV���IURP���WKH���*8,����WKHQ���HQDEOH���WKH���VWRS���EXWWRQ���VR���WKDW���WKH���XVHU���FDQ���QRZ��
SUHVV���WKLV���EXWWRQ���WR���VWRS���WKH���PRYLH����DQG���LQLWLDOL]H���WKH���QXPEHU���RI���UHSHDWV���WR��������5HPHPEHU���WKDW���WKH��
VWRS���EXWWRQ���LV���D���6WDWH���%XWWRQ���WKDW���IOLSV���EHWZHHQ���WZR���VWDWHV���ZKHQ���\RX���SUHVV���LW����7KH���EXWWRQ���VWDUWV��
RXW���LQ���DQ���RII���VWDWH����DQG���DV���ORQJ���DV���LW���VWD\V���RII����ZH���FRQWLQXH���WKH���PRYLH���ORRS����$W���VRPH���SRLQW����WKH���XVHU��
ZLOO���SUHVV���WKH���VWRS���EXWWRQ����ZKLFK���FKDQJHV���LWV���VWDWH���WR���RQ����DQG���WKH���ORRS���ZLOO���VWRS����:KHQ���WKH���ORRS��
HQGV����ZH���UHFRUG���WKH���QXPEHU���RI���UHSHDWV���LQ���WKH���UHVXOW���YHFWRU���WKDW���ZDV���FUHDWHG����DQG���UHVHW���WKH���VWRS��
EXWWRQ���IRU���WKH���QH[W���WLPH���WKH���XVHU���SUHVVHV���WKH���UXQ���WHVW���EXWWRQ����
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�

6R���QRZ���OHW¶V���FRQQHFW���WKHVH���VWHSV���WR���WKH���FRGH����:H���ILUVW���JHW���WKH���VL]H���RI���WKH���DFWXDO���LPDJHV���DQG��
FUHDWH���WKH���EODQN���LPDJH���XVLQJ���WKH���RQHV���IXQFWLRQ����WKDW¶V���WKH���VDPH���VL]H����7KH���QXPEHUV���WKDW���WKH���XVHU��
VSHFLILHG���IRU���WKH���SUHVHQWDWLRQ���DQG���JDS���WLPHV���DUH���LQ���(GLW���)LHOGV���DQG���WKH\¶UH���WKH���9DOXH���SURSHUW\���RI��
WKHVH���ILHOGV����7KHQ���ZH���VHW���WKH���(QDEOH���SURSHUW\���RI���WKH���VWRS���EXWWRQ���WR���µRQ¶���DQG���LQLWLDOL]H���WKH���QXPEHU��
RI���UHSHWLWLRQV����QUHSV��� ��������7KHQ���ZH���KDYH���WKH���PRYLH���ORRS����ZKLOH���WKH���9DOXH���SURSHUW\���IRU���WKH��
VWRS%XWWRQ���UHPDLQV��������ZH���GLVSOD\���LP�����ZDLW����GLVSOD\���WKH���EODQN���LPDJH����ZDLW����LP����ZDLW����EODQN���DJDLQ��
DQG���ZDLW����5HPHPEHU���WKDW���WHVW,PDJH���LV���DQ���,PDJH���*8,���FRPSRQHQW����DQG���ZH���FDQ���GLVSOD\���D���QHZ��
LPDJH���WKHUH���E\���VHWWLQJ���LWV���,PDJH6RXUFH���SURSHUW\���WR���WKH���PDWUL[���VWRULQJ���WKH���LPDJH����$IWHU���WKH���ORRS���LV��
GRQH����ZH���ZDQW���WR���VWRUH���WKH���QXPEHU���RI���UHSHDWV���LQ���WKH���UHVXOWV���YHFWRU����EXW���ZH���ILUVW���QHHG���WR���ILJXUH���RXW��
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ZKLFK���LQGH[���WR���XVH����7KLV���LV���WKH���VDPH���DV���WKH���LQGH[���RI���WKH���LWHP���WKDW���WKH���XVHU���VHOHFWHG���IURP���WKH���'URS��
'RZQ���PHQX���RI���LPDJHV����6R���ZH���FDQ���XVH���WKH���VDPH���VWUDWHJ\���WKDW���ZH���XVHG���LQ���RXU���HQHUJ\$SS��
SURJUDP���WR���ILJXUH���RXW���ZKLFK���HQHUJ\���VRXUFH���WKH���XVHU���VHOHFWHG����:H���FDQ���FRPSDUH���WKH���VWULQJ��
VHOHFWHG���WR���WKH���FHOO���DUUD\���RI���LWHPV���LQ���WKH���OLVW����DQG���ILQG���WKH���SODFH���ZKHUH���WKLV���LV���WUXH�������WKDW���JLYHV���XV���DQ��
LQGH[���ZH���FDQ���XVH���WR���VWRUH���WKH���UHVXOWV���RI���WKLV���UXQ���RI���WKH���H[SHULPHQW����)LQDOO\����ZH���UHVHW���WKH���VWRS��
%XWWRQ���IRU���WKH���QH[W���UXQ�������VHW���LWV���9DOXH���EDFN���WR�������DQG���GLVDEOH���LW���E\���VHWWLQJ���LWV���(QDEOH���SURSHUW\���WR���µRII¶���
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7KHUH¶V���MXVW���D���OLWWOH���PRUH���FRGH���KHUH����:KHQ���WKH���³VKRZ���UHVXOWV´���EXWWRQ���LV���SUHVVHG����WKLV��
UHVXOWV%XWWRQ3XVKHG���IXQFWLRQ���LV���FDOOHG����ZKLFK���GLVSOD\V���WKH���UHVXOWV���RQ���WKH���UHVXOWV$[HV���DV���D���EDU��
SORW����$QG���ZH���FDQ���DGMXVW���WKH���UDQJH���RI���YDOXHV���WR���UHIOHFW���WKH���UDQJH���RI���GDWD���LQ���WKH���UHVXOWV���YHFWRU���
�
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)LQDOO\����ZH���KDYH���D���FORVH%XWWRQ3XVKHG���FDOOEDFN���IXQFWLRQ���WKDW¶V���FDOOHG���ZKHQ���WKH���XVHU���SUHVVHV���WKH��
FORVH���EXWWRQ����WKDW���KDV���WKH���VLQJOH���VWDWHPHQW���GHOHWH�DSS����
�
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6R���WKDW¶V���WKH���LPSOHPHQWDWLRQ���RI���DQ���$SS���WR���GHPRQVWUDWH���WKH���YLVXDO���SKHQRPHQRQ���NQRZQ���DV���&KDQJH��
%OLQGQHVV����:H���XVHG���D���FRXSOH���QHZ���*8,���FRPSRQHQWV���KHUH����WKH���,PDJH���FRPSRQHQW���DQG���QXPHULF���(GLW��
)LHOGV����DQG���ZH���LQWURGXFHG���WKH���LGHD���RI���GLVDEOLQJ���DQG���HQDEOLQJ���D���*8,���FRPSRQHQW���OLNH���D���EXWWRQ���
ZKLFK���DOORZV���XV���WR���FRQWURO���ZKDW���FRPSRQHQWV���WKH���XVHU���LV���DOORZHG���WR���LQWHUDFW���ZLWK���DW���D���SDUWLFXODU��
WLPH���LQ���WKH���UXQQLQJ���RI���WKH���SURJUDP����$QG���ZH���DOVR���VDZ���KRZ���ZH���FDQ���LQLWLDWH���D���SURFHVV���WKDW���UHSHDWV��
LWVHOI���FRQWLQXDOO\����OLNH���RXU���FRQWLQXDOO\���SOD\LQJ���PRYLH����DQG���DOORZ���WKH���XVHU���WR���LQWHUUXSW���WKH���SURFHVV���
7KDW¶V���VRPHWKLQJ���WKDW¶V���YHU\���HDV\���WR���GR���ZLWK���D���JUDSKLFDO���XVHU���LQWHUIDFH����
�


