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¬�&UHDWLQJ�&XVWRP�%RDUG�*DPHV
)UDPHZRUN

7KH�SXUSRVH�RI�WKLV�SURMHFW�LV�WR�FUHDWH�D�EDVLF�IUDPHZRUN�WKDW�ZLOO�DOORZ�SOD\HUV
WR�FUHDWH�WKHLU�RZQ�ERDUG�JDPHV�E\�GHVLJQLQJ�WKH�ERDUGV�DQG�WKH�SLHFHV��GHILQLQJ
WKH�UXOHV�DQG�WKH�ZLQQLQJ�FRQGLWLRQV��)XUWKHU�RQ��WKH�JDPHV�ZLOO�EH�WHVWHG�DJDLQVW
RWKHU�KXPDQ�SOD\HUV��DQG�ZKHQ�VXLWDEOH�ZLQQLQJ�VWUDWHJLHV�DUH�GLVFRYHUHG�DQG
IRUPDOL]HG��WKH�XVHUV�ZLOO�EH�DEOH�WR�GHVLJQ�WKHLU�RZQ�FRPSXWHU�RSSRQHQWV��6R�IDU�
D�VLPSOH�WZR�SOD\HU�JDPH�RI�FKHFNHUV�KDV�EHHQ�LPSOHPHQWHG�

���,QWURGXFWLRQ
�����%ULHI�KLVWRU\�RI�ERDUG�JDPHV

*DPHV�KDYH�EHHQ�D�YHU\�LPSRUWDQW�SDUW�RI�KXPDQ�OLIH�VLQFH�DQFLHQW
WLPHV��0DQ\�JDPHV�KDYH�EHHQ�SOD\HG�E\�XVLQJ�YDULRXV�NLQGV�RI�ERDUGV�DQG
SLHFHV�­�DUFKDHRORJLVWV�KDYH�IRXQG�ERDUGV�DQG�SLHFHV�WKDW�ZHUH�XVHG
WKRXVDQGV�RI�\HDUV�DJR�
�����*DPHV�DV�DQ�HGXFDWLRQDO�WRRO

*DPHV�DUH�QRW�SOD\HG�RQO\�IRU�HQWHUWDLQPHQW�­�WKH\�KDYH�SURYHQ�WR
EH�YHU\�XVHIXO�DV�HGXFDWLRQDO�WRROV�[�]��3OD\LQJ�ERDUG�JDPHV�UHTXLUHV�GLI�
IHUHQW�PHQWDO�VNLOOV��&KHVV��IRU�H[DPSOH��LV�EHOLHYHG�WR�EH�D�JUHDW�JDPH�IRU
WHDFKLQJ�FKLOGUHQ�WR�WKLQN�VWUDWHJLFDOO\��L�H��WR�WU\�WR�SUHGLFW�WKH�PRYHV�WKHLU
RSSRQHQW�ZLOO�WDNH�DQG�PDNH�PRYHV�SUHYHQWLQJ�WKH�ORVV�RI�PHQ��

���3URMHFW�JRDOV
:LWK�WKH�HYHU�LQFUHDVLQJ�VSHHG�RI�FRPSXWHUV��PDQ\�®DUWLILFLDOO\�LQWHO�

OLJHQW¯�DSSOLFDWLRQV�DUH�EHLQJ�FUHDWHG�WR�SOD\�GLIIHUHQW�W\SHV�RI�VWUDWHJ\
JDPHV�DJDLQVW�KXPDQV�[�]��&UHDWLQJ�D�VXLWDEOH�HQYLURQPHQW�LQ�ZKLFK�WKH
SOD\HU�FRXOG�PRGHO�YDULRXV�VHWV�RI�UXOHV�IRU�ERDUG�JDPHV�DQG�VWXG\LQJ�WKH
FRUUHVSRQGLQJ�ZLQQLQJ�VWUDWHJLHV�KDV�JUHDW�HGXFDWLRQDO�SRWHQWLDO�

$OH[DQGHU�6LPHRQRY�
%XOJDULD������
9DUQD��1HRILW�5LOVNL
6WU���1U������DS����0DWKHPDWLFV�+LJK
6FKRRO�®'�U�3HWDU
%HURQ¯��9DUQD
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7KH�SXUSRVH�RI�WKLV�SURMHFW�LV�WR�FUHDWH�D�EDVLF�IUDPHZRUN�WKDW�ZLOO
DOORZ�SOD\HUV�WR�FUHDWH�WKHLU�RZQ�ERDUG�JDPHV�E\�GHVLJQLQJ�WKH�ERDUGV�DQG
WKH�SLHFHV��GHILQLQJ�WKH�UXOHV�DQG�WKH�ZLQQLQJ�FRQGLWLRQV��7KHQ��WKH�JDPHV
ZLOO�EH�WHVWHG�DJDLQVW�RWKHU�KXPDQ�SOD\HUV��DQG�ZKHQ�VXLWDEOH�ZLQQLQJ
VWUDWHJLHV�DUH�GLVFRYHUHG�DQG�IRUPDOL]HG��WKH�XVHUV�ZLOO�EH�DEOH�WR�GHVLJQ
WKHLU�RZQ�FRPSXWHU�RSSRQHQWV��7KH�IUDPHZRUN�ZLOO�LQFOXGH�VRPH�H[DP�
SOHV�RI�ERDUG�JDPHV�VR�WKDW�SOD\HUV�FRXOG�VWXG\�WKH�PDLQ�ERDUG�JDPH�GH�
VLJQ�SULQFLSOHV��EHIRUH�WKH\�VWDUW�FUHDWLQJ�WKHLU�RZQ�JDPHV�
�����)LUVW�VWHS��FUHDWLQJ�WKH�ERDUG

&UHDWLQJ�D�ERDUG�GHVLJQLQJ�IHDWXUH�LQ�WKH�IUDPHZRUN�LV�DQ�HVVHQWLDO
SDUW�RI�WKH�SURMHFW��7KH�EDVLF�IXQFWLRQDOLW\�QHHGHG�E\�D�ERDUG�GHVLJQHU
VKRXOG�SURYLGH�WKH�IROORZLQJ�IDFLOLWLHV�

¬ $GMXVWLQJ�WKH�ERDUG�VL]H�
¬ &RORULQJ�WKH�ERDUG�FHOOV�
¬ 3XWWLQJ�YDULRXV�REVWDFOHV�RQ�WKH�ERDUG��H�J��ZDOOV�EHWZHHQ�RU�LQ�

VLGH�FHOOV��
¬ &KDQJH�FHOO�VKDSH��UHFWDQJXODU��WULDQJXODU��KH[DJRQDO��
([FHSW�IRU�GHILQLQJ�ERDUGV�IRU�FXVWRP�JDPHV��LW�PD\�EH�YHU\�LQWHU�

HVWLQJ�IRU�WKH�XVHUV�WR�VWXG\�KRZ�D�SDUWLFXODU�JDPH±V�UXOHV�VKRXOG�EH�PRGL�
ILHG�VR�WKDW�WKH�JDPH�FDQ�EH�SOD\HG�RQ�D�GLIIHUHQW�ERDUG�­�H�J���D
KH[DJRQDO�FKHVV�ERDUG��RU�H[WHQGHG���[���FKHFNHUV�ERDUG�FRXOG�PDNH�WKH
JDPH�D�ORW�PRUH�FKDOOHQJLQJ�IRU�ERWK�SOD\HUV�
�����'HILQLQJ�WKH�SLHFHV

7KH�SLHFHV�DQG�WKH�PRYHV�WKH\�DUH�DOORZHG�WR�SHUIRUP�DUH�SUREDEO\
WKH�PRVW�LPSRUWDQW�SDUW�RI�HDFK�JDPH��7KH�SLHFHV�HGLWRU�DOORZV�XVHUV�WR
GHILQH�WKH�SURSHUWLHV�RI�WKH�SLHFHV�WKH\�QHHG�WR�SOD\�WKHLU�JDPH��7KLV�LQ�
FOXGHV�VKDSH�RU�SLFWXUH��GLUHFWLRQV�LQ�ZKLFK�WKH\�PRYH�DQG�GLUHFWLRQV�LQ
ZKLFK�WKH\�FDSWXUH�RWKHU�SLHFHV�
�����7HVWLQJ�WKH�FUHDWHG�JDPH

7U\LQJ�WR�FUHDWH�FRPSXWHU�RSSRQHQWV�IRU�D�JDPH�WKDW�KDV�QRW�EHHQ
SOD\HG�EHIRUH�LV�D�YHU\�GLIILFXOW�WDVN��7KHUHIRUH��XVHUV�DUH�H[SHFWHG�WR�WHVW
WKH�JDPH�ZLWK�KXPDQ�RSSRQHQWV�DQG�ILQG�RXW�LI�D�SDUWLFXODU�VWUDWHJ\�LV
JRRG�EHIRUH�WU\LQJ�WR�IRUPDOL]H�LW�IRU�WKH�FRPSXWHU�RSSRQHQW��

6R��DIWHU�WKH�JDPH�UXOHV�DUH�GHILQHG��WKH�JDPH�QHHGV�WR�EH�WHVWHG�LQ
WKH�IUDPHZRUN±V�7HVW�0RGH��7KLV�LV�D�VSHFLDO�PRGH�WKDW�KDV�VRPH�VSHFLDO
IHDWXUHV�DOORZLQJ�ILQH�WXQLQJ�WKH�JDPH�LQ�UHDO�WLPH��OLNH�WKH�DELOLW\�WR
PRYH�SLHFHV�DURXQG�WKH�ERDUG�ZLWKRXW�REH\LQJ�WKH�UXOHV��RU�DGGLQJ�QHZ
SLHFHV��VR�WKDW�WKH�JDPH�FDQ�EH�VWDUWHG�IURP�D�SDUWLFXODU�VWDWH��SLHFH�FRQ�
ILJXUDWLRQ�RQ�WKH�ERDUG��

�����• ��3(71,A.(�69(6.(��� '(2��,9



�����&UHDWLQJ�WKH�RSSRQHQW
0DQ\�DOJRULWKPV�IRU�LPSOHPHQWLQJ�FRPSXWHU�RSSRQHQWV�LQ�YDULRXV

VWUDWHJ\�JDPHV�KDYH�EHHQ�GHYHORSHG�GXULQJ�WKH�SDVW�[�]��EXW�LW�ZDV�QRW
XQWLO������WKDW�WKH�ZRUOG�FKHVV�FKDPSLRQ�ORVW�DJDLQVW�D�FRPSXWHU�[�]��7KLV
LV�EHFDXVH�FRPSXWHUV��EHLQJ�PXFK�IDVWHU�WKDQ�D�KXPDQ��WU\�WR�H[DPLQH
HYHU\�SRVVLEOH�PRYH��KRZHYHU��D�IHZ�GHFDGHV�DJR�LW�ZDV�QRW�SRVVLEOH�WR
FUHDWH�PDFKLQHV�WKDW�ZHUH�JRRG�HQRXJK�WR�EHDW�KXPDQV�EHFDXVH�WKH\�GLG
QRW�KDYH�HQRXJK�FRPSXWLQJ�SRZHU��,Q�WKH�IROORZLQJ�IHZ�VHFWLRQV��VRPH
FODULILFDWLRQV�DERXW�WKH�$,�SULQFLSOHV�XVHG�LQ�WKH�IUDPHZRUN�ZLOO�EH�JLYHQ�
�������*DPH�WUHHV

2QH�RI�WKH�IXQGDPHQWDO�JDPH�WKHRU\�WKHRUHPV�LV�WKH�0LQLPD[�WKHR�
UHP��VWDWLQJ�WKDW�IRU�JDPHV�VDWLVI\LQJ�VRPH�WHFKQLFDO�FRQGLWLRQV��WKHUH�DO�
ZD\V�H[LVWV�DQ�RSWLPDO�VWUDWHJ\��)RU�PRUH�GHWDLOV��VHH�[�]��6XFK�D�VWUDWHJ\
FDQ�EH�GLVFRYHUHG�XVLQJ�JDPH�WUHHV�

.QRZLQJ�WKH�FXUUHQW�SLHFH�SRVLWLRQV�RQ�WKH�ERDUG�DQG�WKH�UXOHV�RI�WKH
JDPH��KRZ�SLHFHV�PRYH�DQG�FDSWXUH���WKH�SOD\LQJ�SURJUDP��E\�H[DPLQLQJ
DOO�SRVVLEOH�PRYHV�DQG�FRXQWHU�PRYHV��JHQHUDWHV�D�WUHH�LQ�ZKLFK�HDFK�QRGH
UHSUHVHQWV�WKH�JDPH�VWDWH�DIWHU�WKH�SDUWLFXODU�PRYH�ZDV�SOD\HG��,I�WKH�JDPH
WUHH�LV�FRPSOHWH��L�H��DOO�WKH�WUHH�OHDYHV�UHSUHVHQW�D�JDPH�WHUPLQDO�VWDWH�WKDW
LV�HLWKHU�D�YLFWRU\�IRU�RQH�WKH�SOD\HUV�RU�D�GUDZ��ZH�FDQ�DOZD\V�ILQG�DQ
RSWLPDO�VWUDWHJ\�E\�XVLQJ�WKH�PLQLPD[�DOJRULWKP�
�������6HDUFKLQJ�WKH�JDPH�WUHH

:KHQ�WKH�ZKROH�WUHH�LV�JHQHUDWHG��DQG�DOO�OHDYHV�DUH�DVVLJQHG�D�VSH�
FLILF�YDOXH��L�H��®ZLQ¯��®GUDZ¯�RU�®ORVV¯���WKH�PLQLPD[�DOJRULWKP�KDV�WR�EH
DSSOLHG��:H�ZLOO�DVVLJQ�WKH�IROORZLQJ�QXPEHU�YDOXHV�WR�WKH�ILQDO�JDPH
VWDWHV�

:LQ �
'UDZ �
/RVV ¬�

7KH�DOJRULWKP�DVVXPHV�WKDW�GXULQJ�RXU�WXUQ��ZH�WU\�WR�PD[LPL]H�RXU
JDLQ��L�H��WR�JR�WR�D�QRGH�RI�D�KLJKHU�YDOXH���ZKLOH�RXU�RSSRQHQW�ZLOO�WU\
WR�PLQLPL]H�LW�GXULQJ�KLV�WXUQ��7KXV��DOO�WKH�QRGHV�RQ�D�WUHH�OHYHO�UHSUH�
VHQWLQJ�WKH�RSSRQHQW±V�WXUQ�DUH�FDOOHG�0,1�QRGHV��DQG�DOO�WKH�QRGHV�RQ�D
WUHH�OHYHO�UHSUHVHQWLQJ�RXU�WXUQ�DUH�FDOOHG�0$;�QRGHV��6WDUWLQJ�IURP�WKH
WUHH�OHDYHV��ZH�JR�RQH�OHYHO�XS�GXULQJ�HDFK�WXUQ�DQG�DVVLJQ�YDOXHV�WR�WKH
QRGHV�RI�WKH�FXUUHQW�OHYHO�E\�WKH�IROORZLQJ�UXOHV�

¬ ,I�LW�LV�D�0,1�OHYHO��DVVLJQ�WKH�PLQLPXP�YDOXH�RI�DOO�DQFHVWRUV±
YDOXHV��
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¬ ,I�LW�LV�D�0$;�OHYHO��DVVLJQ�WKH�PD[LPXP�YDOXH�RI�DOO�DQFHVWRUV±
YDOXHV��

7KH�EHVW�PRYH��DVVXPLQJ�ERWK�SOD\HUV�DOZD\V�FKRRV�WKH�EHVW�PRYH
DYDLODEOH��HQGV�XS�DW�WKH�URRW�RI�WKH�WUHH��VHH�ILJXUH��

�������7KH�HYDOXDWLRQ�IXQFWLRQ
*HQHUDWLQJ�WKH�FRPSOHWH�JDPH�WUHH�DQG�JRLQJ�WKURXJK�DOO�WKH�PRYHV�

KRZHYHU��LV�QRW�DQ�RSWLRQ�IRU�PRVW�VWUDWHJ\�JDPHV��EHFDXVH�RI�WKH�UHOD�
WLYHO\�ODUJH�WUHH�EUDQFKLQJ�IDFWRU�

)RU�VRPH�JDPHV��H�J��1LP���WKHUH�DUH�NQRZQ�DOJRULWKPV�WKDW�DOORZ
FKHFNLQJ�LI�WKH�FXUUHQW�JDPH�VWDWH�LV�D�ZLQQLQJ�RQH�ZLWKRXW�JRLQJ�GRZQ
WKH�WUHH�EUDQFK�XQWLO�D�OHDI�LV�UHDFKHG��6R��ZH�FDQ�RQO\�JHQHUDWH�D�WUHH�RQH
OHYHO�GHHS�DQG�VWLOO�EH�DEOH�WR�FKRRVH�WKH�ULJKW�EUDQFK��+RZHYHU��QR�VXFK
DOJRULWKP�LV�NQRZQ�IRU�PRVW�RI�WKH�PRUH�FRPSOH[�JDPHV��H�J��FKHVV��
7KHUHIRUH��ZH�QHHG�D�KHXULVWLF�DSSURDFK��ZH�FRXOG�XVH�D�IXQFWLRQ�WR�FDO�
FXODWH�WKH�SUREDELOLW\�IRU�D�JDPH�VWDWH�EHLQJ�ZLQQLQJ��7KLV�ZLOO�EH�RXU
HYDOXDWLRQ�IXQFWLRQ�

6XFK�HYDOXDWLRQ�IXQFWLRQ�IRU�D�FKHVV�JDPH�PD\�ORRN�OLNH�WKLV��
&��
�.LQJ6DIHW\�����&��
�3LHFHV0RELOLW\�����

������������������������&��
�&HQWHU&RQWURO�����&��
�3LHFHV9DOXH��������
ZKHUH�&L�DUH�VRPH�ZHLJKW�FRHIILFLHQWV�SURYLGHG�E\�WKH�XVHU�WR�VSHFLI\�WKH
LPSRUWDQFH�RI�WKH�SDUWLFXODU�JDPH�IDFWRUV�[�]��7KH�KLJKHU�WKH�UHVXOWLQJ
YDOXH��WKH�EHWWHU�WKH�SOD\HU±V�SRVLWLRQ�

8VLQJ�WKLV�IXQFWLRQ��WKH�FRPSXWHU�FDQ�ORRN�XS�D�JLYHQ�GHSWK�IXUWKHU
LQ�WKH�WUHH�DQG�GHFLGH�ZKLFK�PRYHV�ZLOO�HQVXUH�LWV�GRPLQDQFH�ZKHQ�WKH
OHYHO�LV�UHDFKHG��+RZHYHU��D�SRVVLEOH�GRPLQDWLRQ�PD\�QRW�EH�ILQDO��$�IHZ
OHYHOV�IXUWKHU�LQWR�WKH�WUHH�DQG�ZKDW�ORRNV�OLNH�D�ZLQQLQJ�SRVLWLRQ�PD\
WXUQ�RXW�WR�EH�D�ORVLQJ�RQH��7KH�FRQFOXVLRQ�LV�WKDW�WKH�GHHSHU�ZH�JR�LQWR
WKH�WUHH�WKH�EHWWHU�WKH�FRPSXWHU±V�PRYHV�ZLOO�EH�

6RPHWLPHV�QRW�RQO\�WKH�H[DPLQHG�GHSWK�PDWWHUV��,I�WKH�HYDOXDWLRQ
IXQFWLRQ�LV�QRW�JRRG�HQRXJK��DQG�WKH�UHVXOWV�DUH�ZURQJ��D�PRUH�VKDOORZ

0LQLPD[�JDPH�WUHH
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VHDUFK�ZLWK�D�EHWWHU�HYDOXDWLRQ�IXQFWLRQ�ZLOO�JLYH�EHWWHU�UHVXOWV��2QH�ELJ
EHQHILW�RI�WKH�IHDWXUH�DOORZLQJ�XVHUV�WR�GHILQH�WKHLU�HYDOXDWLRQ�IXQFWLRQV�LV
WKDW�WKH\�FRXOG�VWXG\�DQG�H[SORUH�WKH�VWUDWHJLHV±�HIIHFWLYHQHVV�DQG�WKH
JDPH�IDFWRUV±�LPSRUWDQFH�E\�FUHDWLQJ�GLIIHUHQW�FRPSXWHU�RSSRQHQWV�DQG
UXQQLQJ�WKHP�WR�SOD\�DJDLQVW�HDFK�RWKHU�
�������2SWLPL]DWLRQ

:KHQ�WKH�JDPH�EUDQFKLQJ�IDFWRU�LV�UDWKHU�KLJK���DV�H�J��LQ�WKH�-DSD�
QHVH�*2�JDPH�LQ�ZKLFK�ZH�KDYH�DERXW�����EUDQFKHV�SHU�QRGH�[�]��HYHQ
D�IHZ�OHYHO�GHSWK�VHDUFK�PLJKW�PDNH�WKH�JDPH�WUHH�JURZ�IDU�WRR�IDVW�
7KHUH�DUH�VRPH�DOJRULWKPV�WKDW�DOORZ�GHFUHDVLQJ�WKH�QXPEHU�RI�EUDQFKHV
ZKRVH�OHDYHV�QHHG�WR�EH�HYDOXDWHG��7KH�DOSKD�EHWD�SUXQLQJ�[�]�DOJRULWKP
LV�DQ�H[DPSOH�RI�DOJRULWKP�WKDW�®FXWV�RII¯�WKH�EUDQFKHV�WKDW�VHHP�XQOLNHO\
WR�JLYH�JRRG�UHVXOWV��5HGXFLQJ�WKH�QXPEHU�RI�OHDYHV�WR�EH�HYDOXDWHG�DOORZV
JRLQJ�GHHSHU�LQ�WKH�WUHH�ZLWKRXW�XVLQJ�PRUH�SURFHVVRU�SRZHU��8VXDOO\�WKH
EUDQFKLQJ�IDFWRU�LV�GHFUHDVHG�WR�LWV�VTXDUH�URRW��ZKLFK�DOORZV�GRXEOLQJ
GHSWK�OHYHO��7KH�VSHFLILFV�RI�WKH�DOJRULWKP�ZLOO�QRW�EH�GLVFXVVHG�KHUH��EXW
FDQ�EH�IRXQG�LQ�[�]�

���&XUUHQW�LPSOHPHQWDWLRQ
%HFDXVH�RI�WKH�QHHG�IRU�D�PRGHUQ�DQG�SODWIRUP�LQGHSHQGHQW�REMHFW�RUL�

HQWHG�ODQJXDJH�GXULQJ�WKH�GHYHORSLQJ�SURFHVV��-DYD�LV�EHLQJ�XVHG��7KXV��WKH
JDPH�IUDPHZRUN�PD\�EH�SODFHG�DV�DQ�DSSOHW�RQ�D�ZHE�SDJH�DQG�WKH�RQO\
UHTXLUHPHQWV�IRU�XVHUV�WR�UXQ�LW�ZLOO�EH�D�ZHE�EURZVHU�DQG�,QWHUQHW�DFFHVV�
)XUWKHUPRUH��WKHUH�DUH�PDQ\�XVHIXO�$3,V�LPSOHPHQWHG�IRU�-DYD��H�J��WKH
4XLFN7LPH�YLGHR�$3,���ZKLFK�ZLOO�VSHHG�XS�WKH�GHYHORSPHQW�SURFHVV�

7RJHWKHU�ZLWK�GHYHORSLQJ�JRRG�HQRXJK�FRPSXWHU�RSSRQHQWV�DQG�IOH[�
LEOH�WRROV�IRU�GHILQLQJ�ERDUG�JDPHV�LQ�WKH�IUDPHZRUN��ZH�SXW�D�ORW�RI�HI�
IRUW�LQWR�FUHDWLQJ�D�XVHU�IULHQGO\�LQWHUIDFH�E\�H[SORULQJ�WKH�SRWHQWLDO�RI�WKH
DYDLODEOH�KDUGZDUH�
�����8VHU�LQSXW�LQWHUIDFH

%RDUG�JDPHV�ZHUH�ILUVW�SOD\HG�ZLWK�VPDOO�WDQJLEOH�REMHFWV�RQ�UHDO
ERDUGV��,Q�RUGHU�WR�FRPELQH�WKH�DGYDQWDJHV�RI�SK\VLFDO�PDQLSXODWLRQ�RI
REMHFWV�[��]�ZLWK�WKH�SRZHU�RI�FRPSXWHU�DQDO\VLV�RI�ZLQQLQJ�VWUDWHJLHV��ZH
XVH�WKH�6HQVH�%RDUG��DQ������P�ERDUG�ZLWK�D�JULG�������FHOOV���FRQQHFWHG
WR�D�FRPSXWHU�UXQQLQJ�WKH�JDPH�DSSOLFDWLRQ�YLD�VHULDO�FDEOH��0DJQHWLF�WR�
NHQV�DUH�DWWDFKHG�WR�WKH�ERDUG�DQG�XVHG�DV�SLHFHV�LQ�WKH�JDPH��(YHU\�SLHFH
PRYH�LV�GHWHFWHG�E\�WKH�ERDUG�DQG�VHQW�WR�WKH�FRPSXWHU��
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3OD\HUV�FDQ�VHW�DGGLWLRQDO�SDUDPHWHUV�WR�WKHLU�SLHFHV�E\�GLDOLQJ�D
WKUHH�GLJLW�QXPEHU�RQ�VRPH�RI�WKH�WRNHQV�GXULQJ�WKH�JDPH�LV�SOD\HG��H�J�
QRUPDO�RU�NLQJ�VWDWXV�LQ�D�JDPH�RI�FKHFNHUV��

7KH�ERDUG�ZLOO�UHDG�WKH�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ�WDJV��5),'V�
RI�WKH�VPDOO�PDJQHWLF�SLHFHV��7KH�FRPPXQLFDWLRQ�SURWRFRO�LV�D�IDLUO\�VLP�
SOH�SROO�EDVHG�RQH�­�WKH�SURJUDP�DVNV�WKH�VHQVH�ERDUG�LI�WKH�ERDUG�KDV
UHFHLYHG�DQ\�VLJQDOV��DQG�LI�WKLV�LV�WKH�FDVH��WKH�FKDQJHV�DUH�UHSRUWHG�
������3URMHFWLRQ�RQ�WKH�ERDUG

$�SRVVLEOH�DSSURDFK�WR�GLVSOD\�WKH�XVHU�GHVLJQHG�JDPH�ERDUGV�RQ�WKH
6HQVH�%RDUG�ZRXOG�EH�WR�SULQW�ODUJH�VKHHWV�RI�SDSHU�DQG�VWLFN�WKHP�WR�WKH
ERDUG��+RZHYHU��WKLV�ZRXOG�UHTXLUH�ORWV�RI�SULQWLQJ�VXSSOLHV��DQG�ZRXOG�PDNH
WKH�ERDUG�KDUG�WR�PRGLI\�LQ�UHDO�WLPH�­�LI�WKH�ERDUG�VWUXFWXUH�LV�DIIHFWHG�LQ
VRPH�ZD\�E\�D�SLHFH��H�J��DQ�REVWDFOH�LV�UHPRYHG�RU�DGGHG���WKH�SDUWV�RI�WKH
FRYHU�ZLOO�KDYH�WR�EH�UHSULQWHG�DQG�SXW�DV�SDWFKHV�RQ�WKH�ROG�ERDUG�

$QRWKHU�JRRG�VROXWLRQ�H[LVWV�­�XVLQJ�D�PXOWLPHGLD�SURMHFWRU�WR�GLV�
SOD\�RQ�WKH�ERDUG�ZLOO�DOORZ�ZKDWHYHU�LV�VKRZQ�RQ�WKH�FRPSXWHU�VFUHHQ
WR�EH�GUDZQ�RQ�WKH�ERDUG��7KHUH�DUH�YLUWXDOO\�QR�OLPLWDWLRQV�ZLWK�JUDSKLFV
DQG�DQLPDWLRQV�WKDW�QHHG�WR�EH�GLVSOD\HG�

7KH�SURMHFWRU�DSSURDFK�ZDV�LPSOHPHQWHG�EHFDXVH�LW�ZRUNHG�EHWWHU�
7R�PDNH�WKH�JDPH�HYHQ�FORVHU�WR�UHDO�ERDUG�JDPHV��WKH�VHQVH�ERDUG�ZDV
GHWDFKHG�IURP�LWV�IUDPH�DQG�SXW�RQ�D�WDEOH��+DYLQJ�LQ�PLQG�WKDW�PRVW�RI
WKH�SURMHFWRUV�DUH�GHVLJQHG�WR�SURMHFW�RQ�YHUWLFDO�VXUIDFHV��H�J��ZDOOV���ZH
KDG�WR�ILQG�D�ZD\�WR�SURMHFW�RQ�D�KRUL]RQWDO�IODW�VXUIDFH��7R�DYRLG�DWWDFK�
LQJ�WKH�PXOWLPHGLD�SURMHFWRU�WR�WKH�FHLOLQJ��ZH�EXLOW�D�WDOO�PHWDO�FRQVWUXF�
WLRQ�ZLWK�D�PLUURU�DWWDFKHG�RQ�LWV�WRS��WKXV�DOORZLQJ�SURMHFWLRQ�IURP�WKH
JURXQG�WR�EH�UHIOHFWHG�RQ�WKH�ERDUG�SRVLWLRQHG�QH[W�WR�WKH�SURMHFWRU��6RPH
GLIILFXOWLHV�RFFXUUHG�ZKLOH�WHVWLQJ�WKLV�PHWKRG�­�EHFDXVH�WKH�PLUURU�ZDV
QRW�SDUDOOHO�WR�WKH�ERDUG��WKH�SURMHFWHG�LPDJH�KDG�WKH�VKDSH�RI�D�WUDSH]RLG
DQG�WKH�ERDUG�FHOOV�GLG�QRW�ILW��7KLV�SUREOHP�ZDV�VROYHG�E\�XVLQJ�WKH�SUR�
MHFWRU±V�NH\VWRQH�IHDWXUH��ZKLFK�WUDQVIRUPHG�WKH�SURMHFWHG�SLFWXUH�LQWR�D
UHFWDQJXODU�VKDSH�DJDLQ�
�����*DPH�UHSOD\V�DQDO\VLV

5HSOD\LQJ�JDPHV�RU�SDUWV�RI�JDPHV�LV�RIWHQ�D�YHU\�XVHIXO�IDFLOLW\�
$SDUW�IURP�HQWHUWDLQPHQW�UHDVRQV��WKH\�DUH�DQ�HVVHQWLDO�SDUW�RI�LPSURYLQJ
SOD\HU±V�VWUDWHJ\��/RWV�RI�SHRSOH�GRZQORDG�SRSXODU�FRPSXWHU�JDPHV±��VXFK
DV�6WDU&UDIW�RU�:DU&UDIW��UHSOD\V��UHFRUGHG�IURP�WRXUQDPHQWV�DQG�ZDWFK
WKHP�WR�VHH�ZKDW�H[DFWO\�OHG�WR�YLFWRU\��VR�WKDW�WKH\�FRXOG�DSSO\�WKH�VDPH
®WULFNV¯�ODWHU�

:DWFKLQJ�RQH±V�RZQ�JDPHV�LV�DOVR�D�OHDUQLQJ�RSSRUWXQLW\��)XUWKHU�
PRUH��WKH�FRPSXWHU�DQDO\VLV�RI�WKH�JDPH�PD\�EH�XVHG�WR�KLJKOLJKW�RQO\
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LQWHUHVWLQJ�PRPHQWV�IURP�WKH�YLGHR�DQG�WKXV�PDNH�D�ORQJ�JDPH�VKRUWHU�
,Q�D�FKHVV�JDPH�QRWDWLRQV��WKH�SDUWLFXODUO\�JRRG�PRYHV�DUH�PDUNHG�ZLWK
DQ�®�¯��DQG�PRYHV�FRQVLGHUHG�EDG�DUH�PDUNHG�ZLWK�D�®"¯��$�VLPLODU�QRWD�
WLRQ�V\VWHP�ZLOO�EH�LQWURGXFHG�LQ�WKH�IUDPHZRUN��7R�PDNH�WKLV�SRVVLEOH�
LQWHUHVWLQJ�PRYHV�KDYH�WR�EH�GLIIHUHQWLDWHG�IURP�WKH�UHJXODU�RQHV��7KH
JDPH�WUHH�DQG�WKH�HYDOXDWLRQ�IXQFWLRQ�FDQ�EH�XVHG�­�LI�D�SOD\HU�PDGH�WKH
EHVW�PRYH�DFFRUGLQJ�WR�WKH�FRPSXWHU�JHQHUDWHG�PLQLPD[�WUHH��LW�FDQ�EH
FRQVLGHUHG�LQWHUHVWLQJ��2U��RQ�WKH�RWKHU�KDQG��WDNLQJ�SRRU�EUDQFKHV�WKDW
OHDG�WR�GHIHDW�FRXOG�EH�KLJKOLJKWHG��WRR�
�����9LGHR�FDSWXULQJ�V\VWHP

,PSOHPHQWLQJ�D�YLGHR�FDSWXULQJ�V\VWHP�VHHPHG�D�JRRG�LGHD�DQG
WXUQHG�RXW�WR�EH�HDV\�WR�LPSOHPHQW��7KUHH�ZHE�FDPHUDV�DWWDFKHG�WR�WKH
FRPSXWHU±V�86%�SRUWV�DUH�XVHG�WR�FDSWXUH�YLGHR�RI�WKH�JDPH�IURP�GLIIHU�
HQW�DQJOHV��%HFDXVH�RI�WKH�OLPLWDWLRQV�RI�WKH�-DYD�YLUWXDO�PDFKLQHV��RQO\
RQH�ZHE�FDPHUD�FDQ�EH�XVHG�E\�D�VLQJOH�90���GLIIHUHQW�SURFHVVHV�KDYH�WR
EH�FUHDWHG�LI�WKH�XVHU�ZDQWV�WR�FDSWXUH�ZLWK�DOO�WKH�FDPHUDV�VLPXOWDQHRXVO\�

7KH�FDPHUDV�FDSWXUH�WKH�ZKROH�JDPH�ILUVW��DQG�DIWHU�LW�LV�RYHU��WKH
YLGHRV�DUH�DXWRPDWLFDOO\�VSOLW�LQWR�VPDOOHU�ILOHV�FRQWDLQLQJ�VLQJOH�PRYHV�

���&RQFOXVLRQ
%HFDXVH�RI�WKH�ODUJH�FRPSOH[LW\�RI�WKH�IUDPHZRUN��ZH�ZHUH�QRW�DEOH

WR�ILQLVK�DOO�SDUWV�RI�WKH�SURMHFW��6R�IDU��MXVW�D�VLPSOH�JDPH�RI�FKHFNHUV
KDV�EHHQ�LPSOHPHQWHG�DV�D�WHVW�JDPH��7KH�6HQVH�%RDUG�DQG�WKH�SURMHFWRU
LQWHUIDFH�ZRUNHG�UHDVRQDEO\�ZHOO�DQG�SURYHG�WR�EH�YHU\�XVHU�IULHQGO\��7KH
$,�V\VWHP�LV�LQ�LWV�YHU\�HDUO\�VWDJH�DQG�LV�QRW�RSWLPL]HG�HQRXJK�WR�EH
XVDEOH�LQ�UHDO�JDPHV��7KH�YLGHR�FDPHUDV��LQ�KDUPRQ\�ZLWK�SUHGLFWLRQV�
FDSWXUHG�ERWK�SOD\HUV±�HPRWLRQDO�VWDWHV�GXULQJ�WKH�JDPH�

7KH�JDPH�ERDUG�IUDPHZRUN�LV�LQ�LWV�HDUO\�VWDJH�RI�GHYHORSPHQW�DQG
KDV�ORWV�RI�IHDWXUHV�WKDW�QHHG�LPSOHPHQWDWLRQ�RU�LPSURYHPHQW��H�J��HTXLS
SOD\HUV�ZLWK�PRQLWRUV�WKDW�GLVSOD\�WKH�PLQLPD[�JDPH�WUHHV�GXULQJ�WKH
JDPH�SOD\���WKH\�ZLOO�EH�DYDLODEOH�LQ�WKH�IROORZLQJ�YHUVLRQV�RI�WKH�DSSOL�
FDWLRQ�

$FNQRZOHGJPHQWV
)LUVW��,�ZRXOG�OLNH�WR�WKDQN�P\�PHQWRU��0U��:DOWHU�%HQGHU��IRU�DV�

VLJQLQJ�PH�WR�ZRUN�RQ�WKLV�SURMHFW��IRU�KHOSLQJ�PH��JLYLQJ�GLUHFWLRQV�RQ
P\�SDSHU�DQG�VXSSO\LQJ�PH�ZLWK�DOO�WKH�KDUGZDUH�,�QHHGHG�

,�ZDQW�WR�WKDQN�(ULN�%ODQNLQVKLS��WKH�JUDGXDWH�VWXGHQW�,�ZDV�ZRUNLQJ
ZLWK�GXULQJ�DOPRVW�DOO�RI�WKH�WLPH��+LV�VXSSRUW��LGHDV��DQG�XVHIXO�DGYLFH
ZHUH�UHDOO\�LQYDOXDEOH�
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0DQ\�WKDQNV�WR�P\�WXWRU��&KULV�0LKHOLFK��IRU�WKH�FRUUHFWLRQV�RQ�DOO
P\�SDSHU�GUDIWV�DQG�SUHVHQWDWLRQ�VSHHFKHV�

$OVR��,�ZDQW�WR�WKDQN�WKH�®6W��&\ULO�DQG�0HWKRGLXV¯�IRXQGDWLRQ�IRU
WKH�ILQDQFLDO�VXSSRUW�WKDW�PDGH�P\�SDUWLFLSDWLRQ�LQ�56,�SRVVLEOH�

0\�YHU\�GHHS�JUDWLWXGH�WR�0DWW�3DVFKNH��'U��-HQQ\�6HQGRYD�DQG�DOO
RWKHU�56,�DQG�&((�VWDII�SHRSOH�IRU�WKH�DVVLVWDQFH��JXLGDQFH�DQG�WKH�VXS�
SRUW�WKH\�JDYH�PH�GXULQJ�WKH�ZKROH�SURJUDP�

7KDQNV�JR�DOVR�WR�DOO�WKH�FRXQVHORUV��HVSHFLDOO\�/RJDQ�'HDQ��IRU
KHOSLQJ�PH�WR�IRUJHW�IRU�D�ZKLOH�DERXW�WKH�UHVHDUFK�DQG�UHOD[�ZKHQ�,
QHHGHG�WR��

7R�WKH�®QRERGLHV¯�$QG\�DQG�/LQGD�D�VLQFHUH�®7KDQN�\RX¯�IRU�UHDGLQJ
P\�SDSHU�DQG�JLYLQJ�KHOSIXO�IHHGEDFN�
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