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E\��
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'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�
�

0D\����������
�

,Q�3DUWLDO�)XOILOOPHQW�RI�WKH�5HTXLUHPHQWV�IRU�WKH�'HJUHH�RI�
0DVWHU�RI�(QJLQHHULQJ�LQ�(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�

�
�

$%675$&7�
�
7KLV�WKHVLV�SURSRVHV�D�PRGHO�WR�PDNH�FRPPXQLFDWLRQ�DQG�SURFHVVHV�LQ�DQ�REMHFW�RULHQWHG�ODQJXDJH�
DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV���)RU�P\�WKHVLV�ZRUN��,�GHYHORSHG�D�EURDGFDVW�FRPPXQLFDWLRQ�
IUDPHZRUN�LQ�WKH�FRQWH[W�RI�6FUDWFK��DQ�REMHFW�EDVHG�SURJUDPPLQJ�ODQJXDJH�LQWHQGHG�IRU�FKLOGUHQ�
DQG�EHLQJ�GHYHORSHG�DW�WKH�0,7�0HGLD�/DERUDWRU\���2EMHFWV�LQ�WKLV�IUDPHZRUN�FDQ�EURDGFDVW�
HYHQWV��ZKLFK�WULJJHU�RWKHU�REMHFWV�WR�VWDUW�QHZ�SURFHVVHV���,Q�WKLV�GRFXPHQW��,�LGHQWLI\�WKH�EDVLF�
IXQFWLRQDOLW\�UHTXLUHG�WR�VXSSRUW�REMHFW�FRPPXQLFDWLRQ�LQ�VXFK�D�EURDGFDVW�PRGHO��,�GHVFULEH�P\�
LPSOHPHQWDWLRQ�RI�WKDW�IXQFWLRQDOLW\��DQG�,�FRQVLGHU�WKH�PHULWV�RI�YDULRXV�XVHU�LQWHUIDFH�PHWDSKRUV�
WR�PDNH�WKHVH�IHDWXUHV�DFFHVVLEOH�WR�QRYLFHV���)LQDOO\��,�FRPSDUH�WKH�HYHQW�EURDGFDVWLQJ�LQ�WKLV�
PRGHO�ZLWK�WKH�XVH�RI�SURFHGXUHV�LQ�PRUH�WUDGLWLRQDO�SURJUDPPLQJ�ODQJXDJHV��DQG�UDLVH�TXHVWLRQV�
DV�WR�ZKHWKHU�WKH�EURDGFDVW�PRGHO
V�HYHQW�KDQGOHUV�VKRXOG�VXSSOHPHQW�RU�VXSSODQW�SURFHGXUHV�LQ�D�
EHJLQQHU
V�SURJUDPPLQJ�ODQJXDJH��
�
7KHVLV�6XSHUYLVRU��0LWFKHO�5HVQLFN�
7LWOH��'LUHFWRU�RI�WKH�/LIHORQJ�.LQGHUJDUWHQ�JURXS�DW�WKH�0,7�0HGLD�/DERUDWRU\�
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���� $&.12:/('*0(176�
�
7KHUH�DUH�PDQ\�SHRSOH�,�ZRXOG�OLNH�WR�WKDQN�IRU�WKHLU�FRQWULEXWLRQV�WR�P\�WKHVLV��
�
y (ULF�*ULPVRQ��IRU�PDNLQJ�0,7�DIIRUGDEOH��E\�JLYLQJ�PH�WKH�RSSRUWXQLW\�WR�7$�IRU��������
y 7KH�0HGLD�/DE
V�//.�JURXS��HVSHFLDOO\�WKRVH�RQ�GHVLJQHG�6FUDWFK��ZLWKRXW�ZKLFK�LW�ZRXOG�

KDYH�EHHQ�LPPHDVXUDEO\�PRUH�GLIILFXOW�WR�DGG�VXSSRUW�IRU�EURDGFDVWLQJ�HYHQWV�LQ�6FUDWFK��
y 7KH�6FUDWFK�8523V��IRU�WKHLU�KDUG�ZRUN�DQG�FRQWDJLRXV�HQWKXVLDVP��
y %ULDQ�6LOYHUPDQ��ZKRVH�XQLTXH�SHUVSHFWLYHV�SURYLGHG�WKH�URRWV�IRU�PXFK�RI�P\�WKHVLV�ZRUN��
y 0\�WKHVLV�VXSHUYLVRU��0LWFKHO�5HVQLFN��ZKR�DUUDQJHG�IXQGLQJ�DQG�D�TXLHW�RIILFH�IRU�PH��WUXVWHG�

PH�WR�ZRUN�RQ�WKH�6FUDWFK�ODQJXDJH��DOZD\V�PDGH�WLPH�IRU�PH��NHSW�P\�EHVW�LQWHUHVWV�DQG�
FDUHHU�LQ�PLQG��VXIIHUHG�WKURXJK�UHDGLQJ�WKLV�GRFXPHQW��DQG�VLJQHG�LW��

y 0\�PHQWRU��-RKQ�0DORQH\��ZKR�WDXJKW�PH�HYHU\WKLQJ�,�NQRZ�DERXW�6TXHDN��DQG�FUHDWHG�PXFK�
RI�WKH�RULJLQDO�6FUDWFK�DUFKLWHFWXUH�WKDW�EHFDPH�WKH�VWDUWLQJ�SRLQW�IRU�P\�ZRUN���2XU�6HDWWOH
V�
%HVW�FRQYHUVDWLRQV�LQVSLUHG�PRVW�RI�WKH�LGHDV�LQ�WKLV�GRFXPHQW��

y 0\�XQRIILFLDO�WKHVLV�H[SHUW��0DUJDULWD�'HNROL��ZKR�LQYDGHG�P\�RIILFH��SURYLGHG�LQYDOXDEOH�
VXJJHVWLRQV�IRU�RUJDQL]LQJ�P\�WKHVLV��VKDUHG�FURVVZRUG�SX]]OHV�ZLWK�PH��OHW�PH�VQDFN�LQ�IURQW�
RI�KHU��DQG�EHFDPH�D�JRRG�IULHQG��HYHQ�LI�VKH�LV�PDGH�RI�FRIIHH��

y (\WDQ�$GDU��ZKR�OLVWHQHG�WR�P\�WKHVLV�WURXEOHV�DQG�ILOOHG�PH�ZLWK�$%3�GLVFRXQW�SDVWULHV��
�
,�DOVR�ZLVK�WR�WKDQN�DOO�WKH�VWXGHQWV��IULHQGV��DQG�IDPLO\�PHPEHUV�WKDW�KDYH�KHOSHG�PH�VXUYLYH�WZR�
XQEHDUDEO\�FROG�%RVWRQ�ZLQWHUV��DQG�PDGH�LW�VR�GLIILFXOW�WR�OHDYH�DJDLQ���,�DP�HVSHFLDOO\�JUDWHIXO�WR�
P\�URRPPDWHV��-RQDWKDQ��ZKR�FRQFHDOV�KLV�ERUHGRP�DV�,�EDEEOH�DERXW�P\�GD\��DQG�-HQ��ZKR�KDV�
EHHQ�HQWHUWDLQLQJ�DQG�HYHU�VXSSRUWLYH�LQ�RXU�QLJKWWLPH�FKDWV��
�
,�ZRXOG�DOVR�OLNH�WR�WKDQN�P\�IXWXUH�URRPPDWHV��-DFNLH�DQG�0U��0RXVWDFKH��ZKR�KDYH�EHHQ�VWRULQJ�
XS�WKUHH�VHPHVWHUV�RI�FUD]LQHVV�IRU�P\�UHWXUQ���0RVW�RI�DOO��,�ZRXOG�OLNH�WR�H[SUHVV�P\�ORYH�WR�
9LUJLQLD��WKHLU�RZQHU��ZKR�KDV�DOORZHG�DQG�HQFRXUDJHG�PH�WR�JR�EDFN�WR�VFKRRO��VSHQW�DOO�KHU�
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YDFDWLRQ�GD\V�ZLWK�PH��PDGH�VXUH�,�JUDGXDWHG��OHW�PH�FRPH�KRPH�DJDLQ�WR�KHU��DQG�ORYHG�PH�
WKURXJK�LW�DOO��
�
)LQDOO\��,�ZRXOG�OLNH�WR�WKDQN�P\VHOI�IRU�DFWXDOO\�ZULWLQJ�WKLV�WKHVLV����,�PDGH�WKLV���
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35()$&(�

�
&RPSXWHU�SURJUDPPLQJ�FDQ�EH�D�SRZHUIXO�PHGLXP�IRU�FKLOGUHQ�WR�H[SUHVV�WKHLU�FUHDWLYH�LGHDV���
(YHU\�GD\��85/�OLQNV�VHQG�XV�WR�HQWHUWDLQLQJ�DQLPDWLRQV�DQG�JDPHV�FUHDWHG�E\�\RXQJ�DXWKRUV���
1HDUO\�DOO�VXFK�SURMHFWV�LQYROYH�JUDSKLFV�UHSUHVHQWLQJ�FDUWRRQ�FKDUDFWHUV��DQLPDOV��YHKLFOHV��HWF���,Q�
RWKHU�ZRUGV��WKHVH�SURMHFWV�PDQLSXODWH�JUDSKLFDO�REMHFWV���7KH�PRVW�QDWXUDO�ZD\�WR�EULQJ�VXFK�
REMHFWV�WR�OLIH�LV�WKURXJK�REMHFW�RULHQWHG�SURJUDPPLQJ��LQ�ZKLFK�WKH�SURJUDP
V�FRGH�PLUURUV�WKH�
JUDSKLFDO�REMHFW�ZKRVH�EHKDYLRU�LV�EHLQJ�GHVFULEHG��
�
,I�ZH�ZLVK�WR�GHYHORS�DQ�REMHFW�RULHQWHG�ODQJXDJH�WR�HPSRZHU�FKLOGUHQ�DQG�QRYLFHV�WR�FUHDWH�VXFK�
DQLPDWLRQV�DQG�JDPHV��WKHQ�ZH�PXVW�FRQVLGHU�ZD\V�WR�KHOS�\RXQJ�SURJUDPPHUV�WR�OHDUQ�DGYDQFHG�
SURJUDPPLQJ�WRSLFV���2QH�WRSLF�DW�WKH�FRUH�RI�REMHFW�RULHQWHG�SURJUDPPLQJ�LV�WKH�PHWKRG�FDOO��WKH�
PHDQV�E\�ZKLFK�DQ�REMHFW�FRPPXQLFDWHV�ZLWK�RWKHUV�LQ�DQ�REMHFW�RULHQWHG�V\VWHP���,Q�D�W\SLFDO�
PHWKRG�FDOO��WKH�FDOOLQJ�REMHFW�ZDLWV�ZKLOH�DQRWKHU�REMHFW�SHUIRUPV�WKH�UHTXHVWHG�FRPSXWDWLRQ���
+RZHYHU��LQ�DQ�LQWHUDFWLYH�VWRU\�RU�JDPH��WKHUH�DUH�W\SLFDOO\�VHYHUDO�JUDSKLFDO�REMHFWV��DOO�
VLPXOWDQHRXVO\�IROORZLQJ�WKHLU�RZQ�UXOHV���7KLV�PHDQV�WKDW�WKH�FRUUHVSRQGLQJ�SURJUDPPLQJ�REMHFWV�
DUH�HDFK�UXQQLQJ�RQH�RU�PRUH�SURFHVVHV���:ULWLQJ�SURJUDPV�WR�FKRUHRJUDSK�WKH�FRPPXQLFDWLRQ�
EHWZHHQ�VXFK�REMHFWV�LQYROYHV�WKH�VWDUWLQJ�DQG�VWRSSLQJ�RI�SURFHVVHV��DQG�WKH�LQWULFDFLHV�RI�LQWHU�
SURFHVV�FRPPXQLFDWLRQ��
�
7KLV�WKHVLV�SUHVHQWV�DQ�LQWULJXLQJ�FRPPXQLFDWLRQ�PRGHO�WKDW�WDNHV�VWHSV�WRZDUG�PDNLQJ�WKHVH�
DGYDQFHG�SURJUDPPLQJ�FRQFHSWV�DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV���,Q�WKLV�PRGHO��REMHFWV�
EURDGFDVW�HYHQWV�WR�WULJJHU�RWKHU�REMHFWV�WR�VWDUW�UXQQLQJ�QHZ�SURFHVVHV���7KLV�WKHVLV�VKRZV�KRZ�
VXFK�D�PHFKDQLVP�FDQ�EH�PDGH�DFFHVVLEOH�WR�\RXQJ�SURJUDPPHUV��DQG�KRZ�LW�FDQ�EH�XVHG�WR�FUHDWH�
WKH�PDQ\�NLQGV�RI�EHKDYLRUV�UHTXLUHG�IRU�WKH�NLQGV�RI�SURMHFWV�WKDW�ZLOO�EH�RI�LQWHUHVW�WR�FKLOGUHQ��
�
7KLV�GRFXPHQW�LV�SULPDULO\�GLYLGHG�LQWR�WZR�SDUWV���,Q�WKH�ILUVW�SDUW��FRQVLVWLQJ�RI�FKDSWHUV������,�
SUHVHQW�WKH�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�WKDW�LV�WKH�IRFXV�RI�P\�ZRUN���7KLV�ZRUN�ZDV�
GHYHORSHG�LQ�WKH�FRQWH[W�RI�6FUDWFK��D�SURJUDPPLQJ�ODQJXDJH�LQWHQGHG�IRU�FKLOGUHQ�DQG�EHLQJ�
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GHYHORSHG�DW�WKH�0,7�0HGLD�/DERUDWRU\���&KDSWHU���SUHVHQWV�VRPH�EDFNJURXQG�LQIRUPDWLRQ�RQ�WKH�
6FUDWFK�SURMHFW��DQG�FKDSWHU���GHVFULEHV�KRZ�REMHFWV�FRPPXQLFDWHG�LQ�DQ�HDUO\�YHUVLRQ�RI�WKH�
6FUDWFK�SURJUDPPLQJ�ODQJXDJH���&KDSWHU���WKHQ�SUHVHQWV�WKH�EDVLF�IXQFWLRQDOLW\�RI�WKH�EURDGFDVW�
FRPPXQLFDWLRQ�PRGHO��DQG�FKDSWHU���SURSRVHV�YDULRXV�XVHU�LQWHUIDFH�PHWDSKRUV�WR�PDNH�WKLV�
PRGHO�PRUH�DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV���&KDSWHU���H[SODLQV�KRZ�WKLV�PRGHO�ZDV�
LPSOHPHQWHG��DQG�FKDSWHU���H[SORUHV�D�VLPSOH�JDPH�GHYHORSHG�XVLQJ�EURDGFDVW�FRPPXQLFDWLRQ��
�
7KH�VHFRQG�SDUW�RI�P\�WKHVLV��FKDSWHUV�������SXVKHV�WKH�EURDGFDVW�PRGHO�PXFK�IXUWKHU���,�FRQVLGHU�
WKLV�SDUW�WR�EH�D�UHVSRQVH�WR�WKH�ILUVW���&KDSWHU���GHVFULEHV�KRZ�P\�VLPSOH�JDPH�GHPRQVWUDWHG�D�
QHHG�WR�DOORZ�SURJUDPPHUV�WR�LQYHQW�QDPHV�IRU�EURDGFDVWHG�HYHQWV���%\�XVLQJ�VWULQJ�QDPHV�IRU�
HYHQWV��KRZHYHU��,�HQFRXQWHUHG�D�VLJQLILFDQW�WHQVLRQ��WKH�EURDGFDVW�IXQFWLRQDOLW\�,�DGGHG�EHJDQ�WR�
UHVHPEOH�WKH�SURFHGXUH�FDOO�IXQFWLRQDOLW\�DOUHDG\�VXSSRUWHG�E\�6FUDWFK���$OWKRXJK�WKHVH�
PHFKDQLVPV�ZHUH�GHVLJQHG�WR�VROYH�GLIIHUHQW�SUREOHPV��WKHLU�ODUJHO\�RYHUODSSLQJ�IXQFWLRQDOLW\�
ZRXOG�EH�D�SRLQW�RI�FRQIXVLRQ�IRU�6FUDWFK�XVHUV���7KHUHIRUH��FKDSWHU���GHVFULEHV�KRZ�WKH�EURDGFDVW�
PRGHO�FDQ�EH�XVHG�WR�VLPXODWH�SURFHGXUH�FDOOV��DQG�FKDSWHU���FRQVLGHUV�WKH�PHULWV�RI�UHSODFLQJ�WKH�
SURFHGXUH�FDOO�PHFKDQLVP�DOWRJHWKHU���,Q�&KDSWHU�����,�VXPPDUL]H�WKH�NH\�TXHVWLRQV�UDLVHG�E\�P\�
WKHVLV�ZRUN��DQG�SUHVHQW�P\�DQVZHUV�WR�WKRVH�TXHVWLRQV���)LQDOO\��FKDSWHU����GHVFULEHV�P\�
VXJJHVWLRQV�IRU�IXWXUH�ZRUN�LQ�XVLQJ�D�EURDGFDVW�PRGHO�IRU�REMHFW�FRPPXQLFDWLRQ�LQ�D�
SURJUDPPLQJ�ODQJXDJH�IRU�QRYLFHV��
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,���%DFNJURXQG�

7KH�9DOXH�RI�&RPSXWHU�3URJUDPPLQJ�
�
5HVHDUFK�KDV�VKRZQ�WKDW�FKLOGUHQ�OHDUQ�EHVW�WKURXJK�FUHDWLYH�H[SORUDWLRQV�LQ�ZKLFK�WKH\�GHVLJQ��
FUHDWH��DQG�LQYHQW�WKLQJV�WKH\�FDUH�DERXW�>5HVQLFN��5XVN��	�&RRNH������@���6H\PRXU�3DSHUW�FRLQHG�
WKH�WHUP��&RQVWUXFWLRQLVP��IRU�WKLV�HGXFDWLRQDO�SKLORVRSK\�>3DSHUW������@���,W�VXJJHVWV�WKDW�ZH�FDQ�
DLG�LQ�D�FKLOG
V�OHDUQLQJ�E\�SURYLGLQJ�WRROV�DQG�PHGLD�WKDW�DUH�HQJDJLQJ�LQ�DGGLWLRQ�WR�EHLQJ�
HGXFDWLRQDO��DQG�WKDW�VXSSRUW�D�ZLGH�UDQJH�RI�FUHDWLYH�SRVVLELOLWLHV��RSHQLQJ�QHZ�RSSRUWXQLWLHV�IRU�
FKLOGUHQ�WR�FUHDWH�DQG�WR�UHIOHFW�RQ�WKHLU�FUHDWLRQV��
�
&RPSXWHUV�DUH�VXFK�DQ�HGXFDWLRQDO�PHGLXP�EHFDXVH�WKH\�RIIHU�ZD\V�WR�FUHDWH��GHVLJQ��DQG�LQYHQW��
HVSHFLDOO\�WKURXJK�WKH�XVH�RI�SURJUDPPLQJ�ODQJXDJHV���&KLOGUHQ�FDQ�XVH�SURJUDPPLQJ�DV�D�PHDQV�
WR�H[SORUH�FRPSOH[�FUHDWLYH�LGHDV�E\�PDNLQJ�DUWZRUN��SUHVHQWLQJ�VWRULHV��GHYHORSLQJ�JDPHV��HWF���
$V�3DSHUW�REVHUYHG�LQ�KLV�ERRN��0LQGVWRUPV���&KLOGUHQ��&RPSXWHUV��DQG�3RZHUIXO�,GHDV���WKH�
FRPSXWHU�FDQ�SOD\�D�QXPEHU�RI�HGXFDWLRQDO�UROHV�>3DSHUW������@���,Q�SURJUDPPLQJ�FRPSXWHUV��
FKLOGUHQ�OHDUQ�WR��VSHDN�PDWKHPDWLFV���XVLQJ�DULWKPHWLF�DQG�JHRPHWU\�LQ�RUGHU�WR�UHDFK�WKH�
DXWKHQWLF�JRDOV�WKH\�VHW�IRU�WKHPVHOYHV���3URJUDPPLQJ�DOVR�VHUYHV�DV�D�FRQFUHWH�LQWURGXFWLRQ�WR�
IRUPDO�DQG�DEVWUDFW�UHDVRQLQJ���$QG��LQ�WHOOLQJ�WKH�FRPSXWHU�ZKDW�WR�GR��FKLOGUHQ�OHDUQ�WR�WKLQN�
IRUPDOO\�DERXW�WKHLU�RZQ�WKLQNLQJ��
�
6RPH�SHRSOH�IHHO�WKDW�\RX�GR�QRW�WUXO\�XQGHUVWDQG�DQ�LGHD�XQWLO�\RX�FDQ�WHDFK�LW���3URJUDPPLQJ�
SURYLGHV�HQGOHVV�RSSRUWXQLWLHV�IRU�D�FKLOG�WR��WHDFK��WKHLU�LGHDV�WR�WKH�FRPSXWHU���$QG�LQ�FRUUHFWLQJ�
SURJUDP�HUURUV��FKLOGUHQ�OHDUQ�WKH�SRZHUIXO�PHWDFRJQLWLYH�VNLOO�RI�GHEXJJLQJ�WKHLU�RZQ�WKLQNLQJ�
>GL6HVVD��������.D\������@��
�
7KH�/RJR�SURJUDPPLQJ�ODQJXDJH�ZDV�FUHDWHG�E\�3DSHUW�DQG�KLV�FROOHDJXHV�IRU�FKLOGUHQ�DQG�RWKHU�
QRYLFHV���7KH�ODQJXDJH�IHDWXUHV�DQ�RQ�VFUHHQ�REMHFW�FDOOHG�D��WXUWOH��WKDW�WKH�SURJUDPPHU�FRQWUROV�
LQ�RUGHU�WR�FUHDWH�LQWHUHVWLQJ�VKDSHV�DQG�SDWWHUQV���%\�LPDJLQLQJ�WKHPVHOYHV�PRYLQJ�DORQJ�WKH�
WXUWOH
V�SDWK��FKLOGUHQ�DUH�DEOH�WR�OHDUQ�DEVWUDFW�JHRPHWULF�FRQFHSWV�>3DSHUW������@���$OWKRXJK�RQFH�
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PHW�ZLWK�ZLGHVSUHDG�H[FLWHPHQW��LQWHUHVW�LQ�WHDFKLQJ�FKLOGUHQ�WR�SURJUDP�KDV�ZDQHG�RYHU�WKH�
\HDUV���7KLV�GHFOLQH�UHIOHFWV�WKH�OLPLWHG�VXFFHVV�WKDW�HGXFDWRUV�KDYH�KDG�LQ�LQWURGXFLQJ�FKLOGUHQ�WR�
SURJUDPPLQJ���6RPH�UHVHDUFKHUV�IHHO�WKDW�VXFK�DWWHPSWV�WR�WHDFK�FKLOGUHQ�WR�SURJUDP�KDYH�IRFXVHG�
WRR�PXFK�RQ�SURJUDPPLQJ�ODQJXDJHV�WKDW�DUH�GLIILFXOW�WR�OHDUQ�DQG�WKDW�GR�QRW�HDVLO\�VXSSRUW�
DFWLYLWLHV�WKDW�FRQQHFW�ZLWK�FKLOGUHQ
V�LQWHUHVWV��
�
�
/HVVRQV�IURP�WKH�&RPSXWHU�&OXEKRXVH�
�
2QH�HQYLURQPHQW�ZKHUH�FKLOGUHQ�FDQ�XVH�WKH�FRPSXWHU�DV�D�FUHDWLYH�PHGLXP�LV�SURYLGHG�E\�WKH�
&RPSXWHU�&OXEKRXVH���6WDUWHG�LQ�������WKH�&RPSXWHU�&OXEKRXVH�LV�DQ�LQWHUQDWLRQDO�QHWZRUN�RI�
DIWHU�VFKRRO�FHQWHUV�LQ�XQGHU�SULYLOHJHG�DUHDV��ZKHUH�NLGV�EHWZHHQ�WKH�DJHV�RI����DQG����FDQ�JR�WR�
HQJDJH�LQ�FRPSXWHU�UHODWHG�DFWLYLWLHV�LQ�WKHLU�IUHH�WLPH�>5HVQLFN��5XVN��	�&RRNH������@���2QH�RI�
WKH�PRVW�VXFFHVVIXO�DFWLYLWLHV�KDV�EHHQ�WKH�FUHDWLRQ�RI�FRPSXWHU�DUWZRUN���,Q�IDFW��D�NLQG�RI�
�3KRWRVKRS�FXOWXUH��KDV�HPHUJHG��ZLWK�PHPEHUV�DFWLYHO\�H[FKDQJLQJ�KRZ�WR�WLSV�DQG�VKDULQJ�WKHLU�
FUHDWLRQV���8QIRUWXQDWHO\��FRPSXWHU�SURJUDPPLQJ�KDV�KDG�RQO\�VFDWWHUHG�VXFFHVV�LQ�WKH�
&OXEKRXVHV��DQG�QR�VXFK��SURJUDPPLQJ�FXOWXUH��KDV�GHYHORSHG�>5HVQLFN��.DIDL��	�0DHGD������@���
2QO\�D�OLPLWHG�QXPEHU�RI�PHPEHUV�KDYH�FUHDWHG�SURMHFWV�XVLQJ�)ODVK�RU�6KRFNZDYH��DQG�VRPH�KDYH�
EHHQ�H[SRVHG�WR�0LFUR:RUOGV�/RJR��
�
2QH�SRVVLEOH�REVWDFOH�SUHYHQWLQJ�D�SURJUDPPLQJ�FXOWXUH�IURP�HPHUJLQJ�FRXOG�EH�WKH�GLIILFXOW\�RI�
OHDUQLQJ�D�SURJUDPPLQJ�ODQJXDJH��SHUKDSV�EHFDXVH�RI�FRPSOLFDWHG�V\QWD[�UXOHV�RU�LQDSSURSULDWH�
SULPLWLYHV���$QRWKHU�K\SRWKHVLV�LV�WKDW�WKRVH�SURJUDPPLQJ�ODQJXDJHV�WKDW�DUH�HDVLHU�IRU�FKLOGUHQ�WR�
OHDUQ��WKRVH�ZLWK�D��ORZ�IORRU���VXFK�DV�/RJR��KDYH�QRW�DOORZHG�FKLOGUHQ�WR�FUHDWH�SURMHFWV�WKH\�
ILQG�HQJDJLQJ���7KHVH�EHOLHIV�KDYH�OHG�WR�WKH�FRQFHSWLRQ�RI�WKH�6FUDWFK�SURJUDPPLQJ�ODQJXDJH�
>5HVQLFN��.DIDL��	�0DHGD������@��
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,QWURGXFLQJ�6FUDWFK�
�
7KH�JRDO�RI�WKH�6FUDWFK�SURMHFW�>5HVQLFN��.DIDL��	�0DHGD������@�LV�WR�GHYHORS�D�JUDSKLFDO�
SURJUDPPLQJ�ODQJXDJH�WKDW�LV�HDV\�WR�OHDUQ�DQG�ZLOO�FRQQHFW�ZLWK�FKLOGUHQ
V�LQWHUHVWV��SDUWLFXODUO\�
WKURXJK�WKH�XVH�RI�PXOWLPHGLD�DQG�VHQVRU\�LQSXW���,W�LV�KRSHG�WKDW�&RPSXWHU�&OXEKRXVH�PHPEHUV�
�DQG�KRSHIXOO\�PDQ\�RWKHUV��ZLOO�EH�H[FLWHG�WR�XVH�6FUDWFK�WR�FUHDWH�)ODVK�OLNH�DQLPDWLRQV��JDPHV��
HWF��
�
6FUDWFK�IHDWXUHV�PRYLQJ�REMHFWV�WKDW�VXSSRUW�YDULRXV�PXOWLPHGLD��LQFOXGLQJ�LPDJHV��PRYLHV��DQG�
VRXQGV���&KLOGUHQ�ZLOO�EH�DEOH�WR�PDQLSXODWH�LPDJHV�E\�SURJUDPPLQJ�WKHLU�RZQ�ILOWHUV��EXLOG�VHQVRU�
GHYLFHV�WR�GLUHFW�PRYLH�SOD\EDFN��DQG�FRQWURO�REMHFW�PRYHPHQWV�IURP�PRXVH�LQSXW���6FUDWFK�EULQJV�
WRJHWKHU�LGHDV�IURP�WKUHH�VXFFHVVIXO�SURJUDPPLQJ�ODQJXDJHV�LQ�WKH�HGXFDWLRQDO�WHFKQRORJ\�
FRPPXQLW\��0LFUR:RUOGV�/RJR��(7R\V��DQG�/RJR%ORFNV���7KH�6FUDWFK�SURJUDPPLQJ�ODQJXDJH�
�HVSHFLDOO\�LWV�SULPLWLYHV��LV�EDVHG�RQ�/RJR��DQG�IHDWXUHV�DQ�HQYLURQPHQW�OLNH�0LFUR:RUOGV�LQ�
ZKLFK�PXOWLSOH�REMHFWV��VLPLODU�WR�WXUWOHV��FDQ�PRYH�DURXQG�DQG�LQWHUDFW�ZLWK�HDFK�RWKHU��
�
/LNH�(7R\V�>6WHLQPHW]������@��6FUDWFK�LV�GHYHORSHG�LQ�6TXHDN��DQ�LPSOHPHQWDWLRQ�RI�6PDOO7DON��
>*X]GLDO������@��DQG�KHQFH�VKDUHV�PDQ\�IHDWXUHV�ZLWK�(7R\V��VXFK�DV�FUHDWLQJ�DQ�REMHFW�
DXWRPDWLFDOO\�ZKHQ�WKH�XVHU�GUDZV�D�SLFWXUH����$OVR�OLNH�(7R\V��6FUDWFK�LV�SURJUDPPHG�E\�GUDJJLQJ�
DQG�GURSSLQJ�EORFNV��LQVWHDG�RI�W\SLQJ����+RZHYHU��WKH�ZD\�LQ�ZKLFK�WKH�EORFNV�VQDS�WRJHWKHU�WR�
IRUP�SURJUDPV�PRUH�FORVHO\�UHVHPEOHV�WKH�/HJR�LQVSLUHG�/RJR%ORFNV�VRIWZDUH�>%HJHO������@���
8QOLNH�LWV�SUHGHFHVVRUV��6FUDWFK�LV�VWURQJO\�LQWHJUDWHG�ZLWK�YDULRXV�PXOWLPHGLD���7KH�LQWHQWLRQ�LV�WR�
HQFRXUDJH�&RPSXWHU�&OXEKRXVH�NLGV�WR�FUHDWH�PXOWLPHGLD�SURMHFWV�VLPLODU�WR�WKRVH�WKH\�KDYH�
GHYHORSHG�XVLQJ�DSSOLFDWLRQV�OLNH�3KRWR6KRS��EXW�ZLWK�WKH�DGGHG�SRZHU�RI�SURJUDPPDELOLW\��
�
2QH�VLJQLILFDQW�GHSDUWXUH�IURP�/RJR�FRQFHUQV�WKH�FRQQHFWLRQ�EHWZHHQ�REMHFWV��RU�WXUWOHV��DQG�WKH�
SURJUDPV�DVVRFLDWHG�ZLWK�WKHP���/RJR�LV�D�SURFHGXUDO�ODQJXDJH��LQ�ZKLFK�WKH�SURJUDPPHU�DGGV�
SURFHGXUHV�WR�D�VLQJOH�FRGH�UHSRVLWRU\���7KHVH�SURFHGXUHV�LVVXH�LQVWUXFWLRQV�WR�FKRUHRJUDSK�WKH�
EHKDYLRUV�RI�WKH�YDULRXV�REMHFWV���2Q�WKH�RWKHU�KDQG��LQ�XVLQJ�DQ�REMHFW�RULHQWHG�SURJUDPPLQJ�
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ODQJXDJH��WKH�SURJUDPPHU�IRFXVHV�RQ�WKH�GDWD��REMHFWV���DQG�WKH�SURFHGXUHV�GHWDLOLQJ�WKH�EHKDYLRUV�
DVVRFLDWHG�ZLWK�D�SDUWLFXODU�REMHFW�DUH�EXLOW�GLUHFWO\�LQWR�WKDW�REMHFW
V�GHFODUDWLRQ��
�
�
7KH�6FUDWFK�3URJUDPPLQJ�(QYLURQPHQW�
�
7KH�IROORZLQJ�JUDSKLF�VKRZV�WKH�XSSHU�SRUWLRQ�RI�D�VFUHHQVKRW�IURP�WKH�0DUFK����������LPDJH�RI�
6FUDWFK��
�

�6FUDWFK�6FUHHQ�/D\RXW�
�
7KH�VFUHHQ�LV�GLYLGHG�LQWR�WKUHH�PDLQ�UHJLRQV��ZKLFK�,�ZLOO�UHIHU�WR�DV�WKH�FRPPDQG�SDOHWWH��VFULSW�
SDQH��DQG�ZRUOG�SDQH���7KH�ZRUOG�SDQH�LV�WKH�VWDJH�XSRQ�ZKLFK�WKH�FKDUDFWHUV�LQWHUDFW���7KH�
SURJUDPV�WKDW�JRYHUQ�WKRVH�LQWHUDFWLRQV�DSSHDU�DV�VFULSWV��DOVR�VRPHWLPHV�UHIHUUHG�WR�DV�SURFHGXUHV��
RQ�WKH�VFULSW�SDQH��DQG�WKH�EORFNV�WKDW�PDNH�XS�WKHVH�VFULSWV�DUH�GUDJJHG�RXW�IURP�WKH�FRPPDQG�
SDOHWWH���7KHVH�WKUHH�UHJLRQV�DSSHDU�RQ�WKH�VFUHHQ�DW�DOO�WLPHV��UDWKHU�WKDQ�SRSSLQJ�XS�LQ�GLDORJV���
7KLV�ZD\��WKH�NH\�DVSHFWV�RI�WKH�6FUDWFK�GHYHORSPHQW�HQYLURQPHQW�DUH�YLVLEOH�WR�WKH�QRYLFH�XVHU�
IURP�WKH�EHJLQQLQJ��
�
,Q�WKH�SURMHFW�VKRZQ��WKH�XVHU�KDV�FUHDWHG�D�VFULSW�FDOOHG��UXQ�LQ�D�FLUFOH���WKDW�WHOOV�WKH��FDW��REMHFW�
WR�����PRYH�IRUZDUG�D�GLVWDQFH�RI����SL[HOV������WXUQ�ULJKW�E\����GHJUHHV��DQG�FRQWLQXH�WR�UXQ�WKHVH�
WZR�FRPPDQGV��IRUHYHU����:H�UHIHU�WR�WKH�WRS�EORFN��ODEHOHG��UXQ�LQ�D�FLUFOH���DV�D�VFULSW�KDW��XVHG�
WR�JLYH�D�QDPH�WR�WKH�VFULSW
V�EHKDYLRU���,QYRNLQJ�WKH��UXQ�LQ�D�FLUFOH��SURFHGXUH�FDXVHV�WKH�FDW�
REMHFW�WR�WUDFH�RXW�D�FLUFXODU�SDWK�LQ�WKH�ZRUOG�SDQH���'XULQJ�WKLV�WLPH��D�JUHHQ�LQGLFDWRU�DSSHDUV�
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RQ�WKH�VFULSW�WR�LQGLFDWH�WKDW�LW�LV�FXUUHQWO\�UXQQLQJ���6FULSWV�DQG�VFULSW�KDWV�ZLOO�SOD\�D�SURPLQHQW�
UROH�LQ�WKLV�GRFXPHQW��EHFDXVH�WKH�REMHFW�FRPPXQLFDWLRQ�PRGHOV�ZH�ZLOO�EH�FRQVLGHULQJ�DUH�
LQWLPDWHO\�FRQQHFWHG�WR�KRZ�VFULSWV�DUH�LQYRNHG����
�
6FUDWFK�LV�DQ�LQWHUDFWLYH�ODQJXDJH�OLNH�/LVS�RU�6TXHDN��LQ�ZKLFK�WKHUH�LV�QR�FOHDU�VHSDUDWLRQ�EHWZHHQ�
FRPSLOH�WLPH�DQG�UXQWLPH���7KH�SURJUDPPHU�IUHTXHQWO\�PDNHV�FKDQJHV�WR�D�VFULSW�ZKLOH�RWKHUV�
FRQWLQXH�WR�UXQ���,Q�IDFW��6FUDWFK�H[KLELWV�D�GHHSHU��OLYHQHVV��WKDQ�/LVS�RU�6TXHDN��EHFDXVH�WKH�
SURJUDPPHU�GRHV�QRW�FUHDWH�FODVVHV�WR�EH�LQVWDQWLDWHG�ODWHU���5DWKHU��WKH�SURJUDPPHU�LV�DOZD\V�
FRQMXULQJ�XS�DQG�PDQLSXODWLQJ�OLYH�REMHFWV��
�
�
6FUDWFK�2EMHFWV�
�
$OWKRXJK�WKH�ZRUN�IRU�WKLV�WKHVLV�SHUWDLQV�WR�6FUDWFK�REMHFWV�DVVRFLDWHG�ZLWK�YDULRXV�W\SHV�RI�
PXOWLPHGLD��,�ZLOO�UHVWULFW�P\�H[DPSOHV�WR�VLPSOH�REMHFWV�WKDW�DSSHDU�DV�DQ�LPDJH�PRYLQJ�DQG�
LQWHUDFWLQJ�LQ�WKH�ZRUOG�SDQH��OLNH�WKH�FDW�REMHFW�VKRZQ�HDUOLHU����$V�LQ�RWKHU�REMHFW�RULHQWHG�
ODQJXDJHV��D�6FUDWFK�SURJUDP�FRQVLVWV�RI�D�QXPEHU�RI�REMHFWV���+RZHYHU��LQ�DQ�HIIRUW�WR�PDNH�
SURJUDPPLQJ�HDVLHU�IRU�QRYLFHV��6FUDWFK�GRHV�QRW�IHDWXUH�FHUWDLQ�FKDUDFWHULVWLFV�RI�RWKHU�REMHFW�
RULHQWHG�ODQJXDJHV�OLNH�&���DQG�-DYD���)LUVW��WKH�REMHFWV�LQ�6FUDWFK�FDQ�FRQWDLQ�SURFHGXUHV�
�VFULSWV��DQG�GDWD��D�QXPEHU�RI�ILHOGV�ZLWK�FKDQJLQJ�YDOXHV���EXW�WKH\�FDQQRW�FRQWDLQ�RWKHU�REMHFWV���
0RUH�VLJQLILFDQWO\��SURJUDPPLQJ�LQ�6FUDWFK�GRHV�QRW�LQYROYH�FODVVHV�RU�WKHLU�DVVRFLDWHG�
FRPSOH[LWLHV���(YHU\�REMHFW�LV�WKH�VROH�LQVWDQFH�RI�WKH�FRGH�GHVFULELQJ�LW����2EMHFWV�FDQ�EH�FRSLHG��
EXW�WKH��LQVWDQFHV��DUH�QRW�FRQQHFWHG�LQ�DQ\�ZD\����$V�D�UHVXOW��6FUDWFK�GRHV�QRW�VXSSRUW�XVHU�
GHILQHG�W\SHV��LQKHULWDQFH��IXOO�SRO\PRUSKLVP��DQG�RWKHU�REMHFW�RULHQWHG�IHDWXUHV�UHODWHG�WR�
FODVVHV��
�
$�NH\�DVSHFW�RI�6FUDWFK�WRZDUG�IRVWHULQJ�D�SURJUDPPLQJ�FXOWXUH�LV�WKDW�REMHFWV�FUHDWHG�E\�RQH�
SURJUDPPHU�FDQ�EH�VKDUHG�ZLWK�RWKHUV���+HQFH��ZH�LPDJLQH�WKDW�D�FKLOG�PD\�ILQG�D�GRJ�REMHFW�LQ�D�
OLEUDU\��DQG�PRGLI\�LW�WR�EH�DEOH�WR�IROORZ�LWV�RZQHU�DURXQG���7KHQ�WKH�FKLOG�FRXOG�H[SRUW�WKH�
�IROORZLQJ�GRJ���DQG�DQRWKHU�NLG�FRXOG�XVH�LW�DV�SDUW�RI�WKHLU�YLGHR�JDPH�
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$OWKRXJK�VXSSRUW�IRU�VKDULQJ�6FUDWFK�REMHFWV�KDG�QRW�EHHQ�LPSOHPHQWHG��DV�RI�WKLV�ZULWLQJ���LW�LV�
KHOSIXO�WR�LPDJLQH�WKH�VKDULQJ�RI�D�6FUDWFK�REMHFW�DV�LQYROYLQJ�WDNLQJ�D�OLYH�6FUDWFK�REMHFW��RQH�WKDW�
DSSHDUV�LQ�WKH�ZRUOG�SDQH�DQG�PD\�EH�DVVRFLDWHG�ZLWK�UXQQLQJ�VFULSWV��IURP�RQH�SURMHFW�DQG�
PRYLQJ�DQ�XQERUQ�FRS\�RI�LW��RQH�ZLWK�QR�SURFHVVHV�UXQQLQJ��LQWR�D�OLEUDU\�RI�REMHFWV���7KH�FRS\�
KDV�ILHOGV�DQG�VFULSWV�WKDW�DUH�LGHQWLFDO�WR�WKH�RULJLQDO���,WV�ILHOG�YDOXHV�PDWFK�WKRVH�RI�WKH�RULJLQDO�DW�
WKH�WLPH�WKH�FRS\�ZDV�PDGH����,W�LV�SRVVLEOH�WKDW�VRPH�ILHOG�YDOXHV�VKRXOG�EH�PRGLILHG�ZKHQ�WKH�
REMHFW�LV�H[SRUWHG�WR�WKH�OLEUDU\���)RU�H[DPSOH��[��DQG�\�FRRUGLQDWHV�PD\�QR�ORQJHU�EH�PHDQLQJIXO���
)XUWKHUPRUH��LW�PD\�QRW�PDNH�VHQVH�WR�UHWDLQ�WKH�YDOXHV�RI�DQ\�ILHOGV�WKDW�UHIHU�WR�RWKHU�REMHFWV��
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������������� ,,���&20081,&$7,21�,1�6&5$7&+�����
�
2QH�RI�WKH�FRUH�FKDOOHQJHV�ZH�IDFHG�LQ�GHYHORSLQJ�6FUDWFK�FRQFHUQHG�KRZ�REMHFWV�FRPPXQLFDWH�
ZLWK�HDFK�RWKHU�DQG�ZLWK�WKHPVHOYHV��WKURXJK�WKH�FDOOLQJ�RI�SURFHGXUHV�DQG�VWDUWLQJ�RI�SURFHVVHV���
%HIRUH�ZH�FDQ�GLVFXVV�WKH�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�WKDW�LV�WKH�IRFXV�RI�WKLV�WKHVLV��LW�LV�
KHOSIXO�WR�XQGHUVWDQG�WKH�HDUOLHU�6FUDWFK�FRPPXQLFDWLRQ�PRGHO�WKDW�OHG�WR�LW����
�
,Q�������ZH�GHYHORSHG�D�QRYHO�FRPPXQLFDWLRQ�PRGHO�WKDW�DOORZHG�DQ\�6FUDWFK�REMHFW
V�VFULSW�WR�
LQYRNH�DQ\�RWKHU�REMHFW
V�SULPLWLYH�FRPPDQGV�DQG�VFULSWV���)XUWKHUPRUH��ZKHQ�LQYRNLQJ�D�VFULSW��
WKH�SURJUDPPHU�FRXOG�FKRRVH�WR�VWDUW�LW�LQ�D�QHZ�SURFHVV���,�ZLOO�UHIHU�WR�WKLV������YHUVLRQ�DV�
6FUDWFK������WR�GLVWLQJXLVK�LW�IURP�WKH�FXUUHQW�YHUVLRQ�RI�6FUDWFK�DQG�IURP�WKH�K\SRWKHWLFDO�YHUVLRQV�
FRQVLGHUHG�LQ�WKLV�GRFXPHQW��
�
�
+DUG�:LUHG�%ORFNV�
�
$�FRUH�IHDWXUH�RI�WKH�6FUDWFK�����FRPPXQLFDWLRQ�PRGHO�LV�WKDW�QHDUO\�DOO�SURJUDP�EORFNV�FRQWDLQ�
KDUG�ZLUHG�UHIHUHQFHV�WR�WKH�REMHFW�WKH\�LQIOXHQFH���7KLV�IHDWXUH�DOORZHG�WKH�XVHU�WR�SURJUDP�RQH�
REMHFW�WR�LQIOXHQFH�WKH�EHKDYLRU�RI�D�VHFRQG�REMHFW�VLPSO\�E\�LQFOXGLQJ�EORFNV�IURP�WKDW�VHFRQG�
REMHFW�LQVLGH�WKH�ILUVW�REMHFW
V�VFULSWV���/RRN�DW�WKH�IROORZLQJ�VDPSOH�SURJUDPV��
�

������������������������������� �7KH�&DW
V�3URJUDP�������������������������������������������������������������������7KH�2ZQHU
V�3URJUDP�
�
7KH�FDW�REMHFW
V�SURJUDP�VKRZQ�ZDV�FUHDWHG�E\�GUDJJLQJ�EORFNV�IURP�WKH�FDW
V�FRPPDQG�SDOHWWH�
LQWR�LWV�VFULSW�SDQH���&RQFHDOHG�LQ�HDFK�RI�WKHVH�EORFNV�LV�D�UHIHUHQFH�WR�WKH�FDW�REMHFW���:KHQ�WKH�
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FDW
V��IUROLF��VFULSW�LV�UXQ��WKH��VSLQ��EORFN�NQRZV�WR�FDOO�WKH�FDW
V�VSLQ�VFULSW��WKHQ�WKH��IRUZDUG��
EORFN�NQRZV�ZKLFK�REMHFW�WR�PRYH�IRUZDUG��DQG�WKH�ZLGWK�YDULDEOH�NQRZV�ZKLFK�REMHFW
V�ZLGWK�WR�
UHSRUW���7KH�RZQHU�REMHFW
V�SURJUDP�DERYH�ZDV�FUHDWHG�E\�SODFLQJ�WKH�VDPH�EORFNV��IURP�WKH�FDW
V�
FRPPDQG�SDOHWWH��LQVLGH�WKH�RZQHU
V�VFULSW��LQ�WKH�RZQHU
V�VFULSW�SDQH����%HFDXVH�RI�WKH�SRWHQWLDO�
IRU�FRQIXVLRQ�ZLWK�KDUG�ZLUHG�EORFNV��6FUDWFK�ODEHOV�HDFK�EORFN�H[SOLFLWO\�ZLWK�WKH�QDPH�RI�WKH�FDW�
REMHFW���5XQQLQJ�WKH�RZQHU
V�VFULSW�FDXVHV�WKH�FDW�WR�EHKDYH�H[DFWO\�DV�LI�WKH��IUROLF��VFULSW�ZHUH�
UXQ����
�
,Q�WKH�6FUDWFK�XVHU�LQWHUIDFH��ZKHQ�\RX�ZDQW�WR�ORRN�LQVLGH�RQH�RI�WKH�REMHFWV�LQ�WKH�ZRUOG�SDQH��
\RX�GRXEOH�FOLFN�LW��SURPSWLQJ�WKH�FRPPDQG�SDOHWWH�WR�VKRZ�EORFNV�UHOHYDQW�WR�WKDW�REMHFW��DQG�
WKH�VFULSW�SDQH�WR�VKRZ�WKDW�REMHFW
V�VFULSWV���7KHUHIRUH��WKH�FRPPDQG�SDOHWWH�DQG�VFULSW�SDQH�
W\SLFDOO\�VKRZ�HOHPHQWV�IRU�WKH�VDPH�REMHFW���+RZHYHU��LQ�RUGHU�WR�GUDJ�WKH�FDW
V��IRUZDUG��EORFN�
�IRU�H[DPSOH��LQWR�WKH�RZQHU
V�VFULSW��WKH�XVHU�PXVW�UHTXHVW�WR�YLHZ�WKH�FDW
V�EORFNV�LQ�WKH�
FRPPDQG�SDOHWWH�DQG�WKH�RZQHU
V�VFULSWV�LQ�WKH�VFULSW�SDQH�DW�WKH�VDPH�WLPH��
�
8QIRUWXQDWHO\��LW�LV�XQOLNHO\�WKDW�WKH�XVHU�ZRXOG�WKLQN�WR�GR�WKLV��RU�WKDW�WKHUH�VKRXOG�EH�DQ�REYLRXV�
XVHU�LQWHUIDFH�JHVWXUH�WR�LQLWLDWH�WKH�VLWXDWLRQ���$QG��VKRXOG�WKH�XVHU�VXFFHHG�LQ�ILQGLQJ�WKLV�JHVWXUH��
WKH�GLVSOD\�ZLOO�HQWHU�WKH�FRQIXVLQJ�VWDWH�RI�VKRZLQJ�GHWDLOV�IRU�WZR�GLIIHUHQW�REMHFWV�DW�WKH�VDPH�
WLPH���7KLV�VFHQDULR�UHSUHVHQWV�D�W\SLFDO�SURJUDPPLQJ�QHHG�LQ�6FUDWFK��DQG�LV�WKHUHIRUH�FDXVH�IRU�
VRPH�FRQFHUQ�ZLWK�WKH�KDUG�ZLUHG�EORFN�PRGHO��
�
$�ODUJHU�FRQFHUQ�LQYROYHV�VKDUHDELOLW\���$�EDVLF�UHTXLUHPHQW�IRU�6FUDWFK�LV�WR�EH�DEOH�WR�VKDUH�DQ\�
REMHFW�DFURVV�SURMHFWV���7KLV�PHDQV�WKDW�QR�REMHFW�FDQ�UHTXLUH�WKH�SUHVHQFH�RI�DQRWKHU�VSHFLILF�
REMHFW�LQ�RUGHU�WR�IXQFWLRQ���,Q�HDUO\�XVHU�WHVWLQJ��ZH�IRXQG�WKDW�WKH�6FUDWFK�����FRPPXQLFDWLRQ�
PRGHO�KDG�WKH�XQIRUWXQDWH�HIIHFW�RI�HQFRXUDJLQJ�XVHUV�WR�FUHDWH�SURMHFWV�LQ�ZKLFK�WKH�YDULRXV�
REMHFWV
�VFULSWV�KHDYLO\�FURVV�UHIHUHQFHG�HDFK�RWKHU���,Q�RXU�H[DPSOH��WKH�RZQHU�REMHFW�FRXOG�QRW�EH�
PRYHG�LQWR�D�SURMHFW�ZLWKRXW�WKH�FDW�REMHFW��VLQFH�WKH�EORFNV�LQ�WKH�RZQHU
V�VFULSW�FRQWDLQ�KDUG�
ZLUHG�UHIHUHQFHV�WR�WKH�FDW���,W�ZRXOG�PDNH�OLWWOH�VHQVH�WR�VKDUH�WKH�RZQHU�RU�DQ\�REMHFW�WKDW�LV�
VLPLODUO\�KDUG�ZLUHG�WR�SRWHQWLDOO\�DEVHQW�REMHFWV���:H�PXVW�WKHUHIRUH�FRQVLGHU�DOWHUQDWLYH�LQWHU�
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REMHFW�FRPPXQLFDWLRQ�PRGHOV��LQ�ZKLFK�DQ�REMHFW�LV�QRW�JUDQWHG�IXOO�DFFHVV�WR�DQRWKHU�REMHFW
V�
EHKDYLRUV��
�
�
([SOLFLWO\�&DOOLQJ�3URFHGXUHV�DQG�6WDUWLQJ�3URFHVVHV�
�
:H�ZLOO�QRZ�WDNH�D�FORVHU�DW�WKH�SURFHGXUH�FDOO�XVHG�LQ�WKH�FDW
V�SURJUDP���7KH�\HOORZ�DUURZV�LQ�
WKH�IROORZLQJ�GLDJUDP�KDYH�EHHQ�DGGHG�WR�VKRZ�WKH�IORZ�RI�FRQWURO�ZKHQ�WKH��IUROLF��VFULSW�LV�UXQ��
�

�������������� ����&RQWURO�)ORZ�IRU�D�3URFHGXUH�&DOO�
�
)LUVW��WKH�LQGLFDWRU�RQ�WKH��IUROLF��VFULSW�KDW�WXUQV�JUHHQ��WR�VKRZ�WKDW�WKHUH�LV�QRZ�D�SURFHVV�
DVVRFLDWHG�ZLWK�WKLV�KDW���1H[W��WKH��VSLQ��EORFN��UHSUHVHQWLQJ�D�FDOO�WR�WKH��VSLQ��SURFHGXUH��LV�
UHDFKHG��DQG�FRQWURO�DEUXSWO\�MXPSV�WR�WKH�VSLQ�VFULSW���:KHQ�H[HFXWLRQ�RI�WKDW�VFULSW�KDV�
FRPSOHWHG��FRQWURO�UHWXUQV�WR�WKH�FDOOLQJ�VFULSW���IUROLF���DQG�WKH��IRUZDUG��EORFN�LV�H[HFXWHG���
)LQDOO\��KDYLQJ�UHDFKHG�WKH�ODVW�EORFN�LQ�WKH�VFULSW��6FUDWFK�WXUQV�RII�WKH��IUROLF��KDW
V�LQGLFDWRU�
OLJKW��DQG�H[HFXWLRQ�WHUPLQDWHV���1RWLFH�WKDW��LQ�WKH�FRXUVH�RI�WKHVH�HYHQWV��WKH�LQGLFDWRU�RQ�WKH�
�VSLQ��VFULSW�QHYHU�WXUQV�JUHHQ��
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:H�DOVR�ZDQWHG�RQH�SURFHVV�WR�EH�DEOH�WR�FDXVH�D�SURFHGXUH��OLNH��VSLQ���WR�VWDUW�UXQQLQJ�LQ�D�QHZ�
SURFHVV���7KHQ��WKH�QHZ�SURFHVV�ZRXOG�UXQ�LQ�SDUDOOHO��VLPXOWDQHRXVO\��ZLWK�WKH�UHPDLQGHU�RI�WKH�
RULJLQDO�RQH���$OWKRXJK�RXU�H[SHULHQFH�LQ�GHYHORSLQJ�SURJUDPPLQJ�ODQJXDJHV�KDG�VKRZQ�WKDW�WKH�
DELOLW\�WR�UXQ�PXOWLSOH�SURFHVVHV�ZDV�D�SRZHUIXO�DQG�LPSRUWDQW�FRQFHSW�HYHQ�IRU�D�EHJLQQLQJ�
SURJUDPPLQJ�ODQJXDJH��ZH�ZHUH�FRQFHUQHG�WKDW�WKH�LGHD�RI�SURFHVVHV�ZRXOG�EH�SRWHQWLDOO\�WRR�
DGYDQFHG�DQG�HOXVLYH�IRU�QRYLFH�SURJUDPPHUV���:H�GLG�QRW�ZDQW�D�6FUDWFK�XVHU�WR�IDFH�WKH�
FRPSOH[LW\�RI�SURFHVVHV�DV�WKH\�DSSHDU�LQ�WUDGLWLRQDO�REMHFW�RULHQWHG�ODQJXDJHV��LQ�ZKLFK�WKH�
SURJUDPPHU�FUHDWHV��UXQV��DQG�NHHSV�WUDFN�RI�SURFHVVHV�E\�LGHQWLILFDWLRQ�QXPEHUV�RU�UHIHUHQFHV�WR�
VSHFLDO�SURFHVV�REMHFWV���,Q�VXFK�ODQJXDJHV��VHYHUDO�SURFHVVHV�FDQ�EH�UXQQLQJ�WKH�VDPH�VFULSW�
VLPXOWDQHRXVO\��D�IHDWXUH�WKDW�ZRXOG�PDNH�LW�GLIILFXOW�WR�VKRZ�WKH�XVHU�ZKDW�SURFHVVHV�DUH�FXUUHQWO\�
UXQQLQJ�LQ�6FUDWFK��
�
:H�WKHUHIRUH�GHFLGHG�WKDW�WKH�VLPSOHVW�VROXWLRQ�ZRXOG�EH�WR�DVVRFLDWH�HDFK�SURFHVV�ZLWK�D�VFULSW�
KDW��DQG�QRW�WR�DOORZ�DQ\�KDW�WR�KDYH�PRUH�WKDQ�RQH�SURFHVV���7KLV�ZD\��WKH�VFULSW�KDW�FDQ�LQGLFDWH�
LI�WKH�SURFHVV�LV�UXQQLQJ��DQG�WKH�VFULSW
V�QDPH�FDQ�EH�XVHG�WR�LGHQWLI\�WKH�SURFHVV�XQDPELJXRXVO\�
LQVLGH�D�SURJUDP��LQ�FDVH�ZH�ZDQW�WR�VWRS�LW�RU�WHVW�LI�LW�LV�UXQQLQJ����,Q�WKH�XQOLNHO\�FDVH�WKDW�\RX�
QHHGHG�WR�KDYH�DQ�DUELWUDU\�QXPEHU�RI�SURFHVVHV�UXQQLQJ�WKH�VDPH�VFULSW��\RX�FRXOG�PDNH�PDQ\�
FRSLHV�RI�WKH�VDPH�REMHFW��HDFK�ZLWK�D�SURFHVV�UXQQLQJ�RQH�FRS\�RI�WKH�VFULSW��
�
,Q�WKH�6FUDWFK�����SURFHGXUH�FDOO�H[DPSOH�HDUOLHU��WKHUH�LV�H[DFWO\�RQH�SURFHVV�LQYROYHG��DQG�
WKHUHIRUH�WKHUH�LV�H[DFWO\�RQH�VFULSW�KDW���IUROLF���ZKRVH�LQGLFDWRU�KDV�WXUQHG�JUHHQ���,Q�RUGHU�WR�
SURJUDP�WKH��IUROLF��VFULSW�WR�VWDUW�WKH��VSLQ��VFULSW�LQ�D�QHZ�SURFHVV��WKH�XVHU�JUDEV�D��VSLQ��EORFN�
DQG�LQGLFDWHV�WKDW�LW�VKRXOG�VWDUW�D�SURFHVV��DV�RSSRVHG�WR�LQYRNLQJ�LW�DV�D�SURFHGXUH�FDOO���,Q�RXU�
LQWHUIDFH��WKH�XVHU�ULJKW�FOLFNV�RQ�WKH��VSLQ��EORFN��DQG�D�SXOO�GRZQ�PHQX�DSSHDUV�DV�VKRZQ�EHORZ���
7KH�XVHU�WKHQ�VHOHFWV��VWDUW�VFULSW���DQG�WKH�EORFN
V�WH[W�FKDQJHV�WR�UHDG��VWDUW�VSLQ���
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�������������� �������������������������������������&KRRVLQJ�WR�6WDUW�D�3URFHVV�
�
7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�FRQWURO�IORZ�ZKHQ�WKH�XVHU�VWDUWV�WKLV�PRGLILHG��IUROLF��VFULSW��
�

�������������� ����&RQWURO�)ORZ�IRU�6WDUWLQJ�D�3URFHVV�
�
:KHQ�WKH��IUROLF��VFULSW�LV�VWDUWHG�QRZ��WKH��IUROLF��KDW
V�LQGLFDWRU�WXUQV�JUHHQ�WR�VKRZ�WKDW�LW�LV�
QRZ�DVVRFLDWHG�ZLWK�D�SURFHVV���7KLV��IUROLF��SURFHVV�WKHQ�UHDFKHV�WKH��VWDUW�VSLQ��EORFN��ZKLFK�
IRUNV�RII�D�QHZ�SURFHVV�WR�VWDUW�WKH��VSLQ��VFULSW���$W�WKLV�WLPH��WKH��VSLQ��KDW
V�LQGLFDWRU�WXUQV�
JUHHQ��VKRZLQJ�WKDW�LW�WRR�LV�QRZ�DVVRFLDWHG�ZLWK�LWV�RZQ�SURFHVV���)URP�KHUH��ERWK�SURFHVVHV�UXQ�
LQ�SDUDOOHO��ZLWK�WKH��IUROLF��SURFHVV�FRQWLQXLQJ�WR�UXQ�WKH�UHPDLQGHU�RI�WKH��IUROLF��VFULSW��WKH�
IRUZDUG�EORFN���DQG�WKH��VSLQ��SURFHVV�UXQQLQJ�LWV��UHSHDW��EORFN��VHHPLQJO\�DW�WKH�VDPH�WLPH���$V�
HDFK�SURFHVV�FRPSOHWHV��WKH�OLJKW�RQ�WKH�FRUUHVSRQGLQJ�KDW�WXUQV�RII��



22 

 

$OWKRXJK�WKLV�H[SOLFLW�PHDQV�RI�VWDUWLQJ�SURFHVVHV�LV�HOHJDQW�DQG�LQQRYDWLYH�LQ�VRPH�ZD\V��LW�ZDV�
XOWLPDWHO\�IHOW�WKDW�WKH�PRGHO�ZDV�SRWHQWLDOO\�WRR�FRQIXVLQJ�IRU�D�QRYLFH�SURJUDPPHU���,Q�
SDUWLFXODU��LW�IHOW�VXUSULVLQJ�WKDW�D�VFULSW�KDW
V�LQGLFDWRU�FRXOG�EH�JUHHQ�HYHQ�ZKHQ�WKH�SURFHVV�ZDV�
UXQQLQJ�LQ�DQRWKHU�VFULSW��RQH�ZKRVH�VFULSW�KDW�LQGLFDWHG�LW�ZDV�QRW�UXQQLQJ�D�SURFHVV����&RQVLGHU�
6FUDWFK
V�EHKDYLRU�ZKHQ�0U��&UD]\
V��DVWRQLVK��VFULSW�LV�VWDUWHG�LQ�WKH�SURJUDP�EHORZ��
�

�������������� ����������������������3URFHVV�&RQIXVLRQ�
�
)LUVW��RQO\�WKH��DVWRQLVK��SURFHVV�LV�UXQQLQJ��DQG�WKHUHIRUH�WKH��DVWRQLVK��KDW
V�LQGLFDWRU�LV�JUHHQ���
7KHQ�WKH��VWDUW�FRQIXVH��EORFN�VSDZQV�D�QHZ��FRQIXVH��SURFHVV��DQG�WKH��FRQIXVH��KDW
V�LQGLFDWRU�
WXUQV�JUHHQ��WRR���7KH��FRQIXVH��SURFHVV�ZLOO�FRQWLQXH�WR�FDXVH�0U��&UD]\�WR�WXUQ�IRUHYHU���7KH�
�DVWRQLVK��SURFHVV�QRZ�FDOOV�WKH��EDIIOH��SURFHGXUH��PRYLQJ�WKH��DVWRQLVK��SURFHVV
V�FRQWURO�LQWR�
WKH��EDIIOH��SURFHGXUH��ZKHUH�LW�ZLOO�UHPDLQ��VLQFH�WKH��EDIIOH��VFULSW�QHYHU�UHWXUQV�IURP�LWV�
IRUHYHU�ORRS����7KHUHIRUH��WKH��DVWRQLVK��VFULSW�UHPDLQV�JUHHQ��EXW�WKH��DVWRQLVK��SURFHVV�LV�
UXQQLQJ�LQVLGH�WKH��EDIIOH��VFULSW��ZKLFK�GRHV�QRW�WXUQ�JUHHQ���7KLV�EHKDYLRU�VWDQGV�LQ�VKDUS�
FRQWUDVW�WR�WKH�EHKDYLRU�RI�WKH��FRQIXVH��SURFHVV��ZKLFK�UHPDLQHG�VDIH�LQ�WKH�FRQILQHV�RI�WKH�VFULSW�
ZLWK�WKH�VDPH�QDPH��
�
:RXOG�D�QRYLFH�SURJUDPPHU�XQGHUVWDQG�WKH�UHDVRQV�IRU�WKLV�VXUSULVLQJ�DQG�VHHPLQJO\�LQFRQVLVWHQW�
EHKDYLRU"��7KHVH�FRQFHUQV�XOWLPDWHO\�OHG�XV�WR�FRQVLGHU�DOWHUQDWLYHV�WR�VWDUWLQJ�SURFHVVHV�LQ�WKLV�
H[SOLFLW�PDQQHU��ZKLFK�VHHPHG�WRR�PXFK�OLNH�FORDNLQJ�SURIHVVLRQDO�FRPSXWHU�SURJUDPPLQJ�
ODQJXDJHV�LQ�GUDJ�DQG�GURS�EORFNV���:H�EHJDQ�WR�VHDUFK�IRU�D�PRUH�LQQRYDWLYH�DQG�LQWXLWLYH�ZD\�WR�
LQWURGXFH�SDUDOOHOLVP�WR�QRYLFHV��
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�������� ,,,���%52$'&$67,1*�(9(176�
�
$OWHUQDWLYH�&RPPXQLFDWLRQ�0RGHOV�
�
*URZLQJ�FRQFHUQV�DERXW�WKH�ODFN�RI�VKDUHDELOLW\�DQG�FRQIXVLQJ�QDWXUH�RI�SURFHVVHV�LQ�6FUDWFK�����
OHG�XV�WR�FRQVLGHU�DOWHUQDWLYH�PRGHOV�IRU�REMHFW�FRPPXQLFDWLRQ���2QH�SRVVLELOLW\�ZRXOG�EH�IRU�
6FUDWFK�WR�WDNH�D�PRUH�WUDGLWLRQDO�REMHFW�RULHQWHG�DSSURDFK��LQYRNLQJ�PHWKRGV�RQ�YDULDEOHV�WKDW�
UHIHU�WR�REMHFWV��UDWKHU�WKDQ�KDUG�ZLULQJ�DOO�SURJUDP�EORFNV�ZLWK�UHIHUHQFHV�WR�WKH�REMHFW�WKH\�
LQIOXHQFH���,Q�DQ�REMHFW�RULHQWHG�ODQJXDJH�OLNH�6PDOOWDON��WKH�FRPSLOHU�ZLOO�DOORZ�DQ\�PHVVDJH�WR�EH�
SDVVHG�WR�DQ\�YDULDEOH�UHIHUHQFLQJ�DQ�REMHFW���)RU�H[DPSOH��WKH�6PDOOWDON�V\QWD[��SHW�VSLQ��SDVVHV�
WKH��VSLQ��PHVVDJH�WR�WKH�REMHFW�VWRUHG�LQ�WKH��SHW��YDULDEOH���2QO\�DW�UXQWLPH�PLJKW�WKH�PHVVDJH�
IDLO�WR�LQYRNH�D�PHWKRG��LI�WKH�REMHFW�LQ�WKH��SHW��YDULDEOH�GRHV�QRW�KDYH�D��VSLQ��PHWKRG���
�
)ROORZLQJ�WKLV�PRGHO��LPDJLQH�D�6FUDWFK�RZQHU�REMHFW�ZKRVH�FRGH�SDVVHV�WKH��VSLQ��PHVVDJH�WR�LWV�
�SHW��YDULDEOH��ZKLFK�FXUUHQWO\�UHIHUHQFHV�WKH�FDW�REMHFW��KRZHYHU�WKDW�PLJKW�DSSHDU�LQ�RXU�
JUDSKLFDO�XVHU�LQWHUIDFH����,I�WKH�RZQHU�LV�VKDUHG�DQG�LPSRUWHG�LQWR�DQRWKHU�SURMHFW��WKH�RZQHU�FRGH�
ZLOO�RQO\�IDLO�LI��ZKHQ�UXQ��WKH�SHW�YDULDEOH�KDSSHQV�WR�UHIHUHQFH�DQ�REMHFW�WKDW�GRHV�QRW�VXSSRUW�WKH�
�VSLQ��PHVVDJH���$OWKRXJK�,�GLG�QRW�WDNH�WKLV�SDWK�LQ�P\�ZRUN��ZH�ZLOO�ODWHU�VHH�KRZ�WKH�EURDGFDVW�
EDVHG�PRGHO�,�H[SORUHG�XOWLPDWHO\�HYROYHG�LQWR�VRPHWKLQJ�UHVHPEOLQJ�WKLV�VWDQGDUG�PHVVDJH�
VHQGLQJ�PRGHO��
�
7KH�FRPPXQLFDWLRQ�PRGHO�,�FRQVLGHUHG�IRU�P\�WKHVLV�ZRUN�LV�RQH�LQ�ZKLFK�REMHFWV�EURDGFDVW�
HYHQWV�WR�HDFK�RWKHU���7KLV�PRGHO�ZDV�VHOHFWHG�EHFDXVH�LW�HDVLO\�VXSSRUWV�VKDUHDEOH�REMHFWV�DQG�
EHFDXVH�LW�SURYLGHV�DQ�LQWXLWLYH�ZD\�WR�WKLQN�DERXW�VWDUWLQJ�SURFHVVHV���)RU�H[DPSOH��LQ�WKLV�
SDUDGLJP��WKH�FDW�REMHFW�PD\�KDYH�D�VFULSW�WKDW�UHVSRQGV�WR�EOXH�HYHQWV���:KHQHYHU�D�EOXH�HYHQW�LV�
EURDGFDVWHG��WKH�FDW
V�EOXH�VFULSW�VWDUWV�UXQQLQJ�LQ�D�QHZ�SURFHVV���)RU�WKH�RZQHU�REMHFW�WR�WHOO�WKH�
FDW�WR�UXQ�WKLV�VFULSW��WKH�RZQHU�PXVW�EURDGFDVW�D�EOXH�HYHQW���$OO�REMHFWV�UHVSRQGLQJ�WR�EOXH�
HYHQWV��LQFOXGLQJ�WKH�FDW��ZLOO�UXQ�DQ\�DVVRFLDWHG�VFULSWV��LQ�QHZ�SURFHVVHV����,Q�IDFW��D�VLJQLILFDQW�
EHQHILW�RI�D�EURDGFDVW�SDUDGLJP�LV�WKDW�LW�JUHDWO\�VLPSOLILHV�WKH�FRGH�UHTXLUHG�WR�WULJJHU�PDQ\�
VLPXOWDQHRXV�DFWLRQV��D�FRPPRQ�XVDJH�SDWWHUQ�LQ�RXU�H[SHULHQFH�VR�IDU�ZLWK�6FUDWFK�SURJUDPPLQJ���
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%HFDXVH�6FUDWFK�DOUHDG\�XVHV�VWULQJV�WR�QDPH�SURFHGXUHV��ZH�LQLWLDOO\�FKRVH�WR�XVH�FRORUV�WR�QDPH�
HYHQWV���:H�KRSHG�WKDW�WKLV�FKRLFH�ZRXOG�UHGXFH�DQ\�SRVVLEOH�FRQIXVLRQ�EHWZHHQ�WKH�XVH�RI�
SURFHGXUHV�DQG�HYHQWV��
�

�������������� ��������������������������$UWLVW
V�'HSLFWLRQ�RI�2EMHFWV�%URDGFDVWLQJ�(YHQWV�
�
2I�FRXUVH��RQH�REYLRXV�GUDZEDFN�RI�WKLV�PRGHO�LV�WKDW�QRZ�WKH�XVHU�FDQQRW�GHVLJQDWH�D�VSHFLILF�
REMHFW�WR�EH�WKH�UHFLSLHQW�RI�DQ�HYHQW���,W�LV�XQFOHDU�KRZ�VLJQLILFDQW�WKLV�ORVV�RI�IXQFWLRQDOLW\�LV���
$OWKRXJK�LW�LV�SRVVLEOH�WR�GHYLVH�VFHQDULRV�ZKHUH�DGGUHVVLQJ�D�SDUWLFXODU�REMHFW�ZRXOG�EH�QHFHVVDU\��
ZH�KDYH�VR�IDU�EHHQ�LPSUHVVHG�E\�KRZ�PXFK�ZH�FDQ�SURJUDP�LQ�6FUDWFK�ZLWKRXW�WKLV�IXQFWLRQDOLW\��
�
%HFDXVH�DQ�HYHQW�VHUYHV�DV�DQ�LQWHUPHGLDU\�EHWZHHQ�REMHFWV��RXU�H[DPSOH
V��RZQHU��REMHFW�QR�
ORQJHU�H[SOLFLWO\�GHSHQGV�RQ�WKH�SUHVHQFH�RI�WKH�FDW�REMHFW��DQG�FDQ�QRZ�EH�PRYHG�LQWR�SURMHFWV�
WKDW�GR�QRW�FRQWDLQ�D�FDW���,I�QR�REMHFWV�LQ�WKH�SURMHFW�UHVSRQG�WR�EOXH�HYHQWV��WKHQ�WKH�HYHQW�LV�
VLPSO\�LJQRUHG���,W�LV�DV�LI�WKH�RZQHU�VDLG��VSLQ��LQ�D�URRP�IXOO�RI�SHWV�WKDW�GR�QRW�NQRZ�KRZ�WR�
VSLQ���$Q�HQOLJKWHQHG�RZQHU�VKRXOG�WKHUHIRUH�QRW�EH�VXUSULVHG�ZKHQ�QR�SHWV�UHVSRQG���7KH�
EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�KHUH�LV�XOWLPDWHO\�EDVHG�RQ�RXU�LQWXLWLRQ�DV�WR�ZKDW�KDSSHQV�ZKHQ�
ZH�PDNH�DQ�DQQRXQFHPHQW�LQ�D�URRP�IXOO�RI�RWKHU�FKDUDFWHUV��HDFK�SRWHQWLDOO\�UHVSRQGLQJ�LQ�D�
GLIIHUHQW�ZD\���7KH�UHPDLQGHU�RI�WKLV�GRFXPHQW�ZLOO�GHVFULEH�WKH�GHVLJQ��LPSOHPHQWDWLRQ��DQG�
DQDO\VLV�RI�VXFK�D�EURDGFDVW�EDVHG�REMHFW�FRPPXQLFDWLRQ�VFKHPH�LQ�6FUDWFK��
�
$�SDUWLFXODUO\�DSSHDOLQJ�FRQVHTXHQFH�RI�WKH�EURDGFDVW�PRGHO�LV�WKDW�LW�SURYLGHV�VRPH�RI�WKH�EHQHILWV�
RI�FODVV�OLNH�LQWHUIDFHV�ZLWKRXW�H[SOLFLWO\�LQFRUSRUDWLQJ�FODVVHV�LQWR�WKH�6FUDWFK�ODQJXDJH���$Q\�
REMHFW�WKDW�UHVSRQGV�WR�EOXH�HYHQWV�LV�HVVHQWLDOO\�DQ�LPSOHPHQWDWLRQ�RI�WKH�EOXH�HYHQW�LQWHUIDFH���,I�
ZH�KDG����FRSLHV�RI�WKH�FDW�REMHFW��DOO�ZRXOG�UHVSRQG�WR�WKH�VDPH�HYHQWV���,Q�D�VHQVH��LW�ZRXOG�EH�DV�
LI�WKH\�ZHUH�DOO�LQVWDQFHV�RI�WKH�VDPH�FODVV���:H�ZRXOG�WKHUHIRUH�KDYH�FODVV�OLNH�EHKDYLRU�LQ�
6FUDWFK��ZLWKRXW�WKH�FRQFHSWXDO�FRPSOLFDWLRQV�RI�H[SOLFLWO\�FUHDWLQJ�DQG�PDLQWDLQLQJ�FODVVHV��
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,Q�IDFW��WKH�EURDGFDVW�SDUDGLJP�FRQWDLQV�D�ZHDOWK�RI�SRZHUIXO�FRPSXWHU�VFLHQFH�LGHDV���(DFK�REMHFW�
LPSOHPHQWLQJ�WKH�EOXH�HYHQW�LQWHUIDFH�PD\�UHVSRQG�WR�D�EOXH�HYHQW�LQ�D�GLIIHUHQW�PDQQHU���7KLV�
PHDQV�WKDW�6FUDWFK�ZRXOG�VXSSRUW�D�VLPSOH�IRUP�RI�SRO\PRUSKLVP���,W�DOVR�PHDQV�WKDW�QRYLFH�
SURJUDPPHUV�ZLOO�EH�H[SRVHG�WR�WKH�LPSRUWDQW�GLVWLQFWLRQ�EHWZHHQ�DQ�LQWHUIDFH��WKH�HYHQWV�DQ�
REMHFW�OLVWHQV�IRU��DQG�LWV�LPSOHPHQWDWLRQ��WKH�EHKDYLRU�WULJJHUHG�E\�WKRVH�HYHQWV����$QG�LQ�
FKRRVLQJ�KRZ�WKHLU�REMHFWV�ZLOO�FRPPXQLFDWH�WKURXJK�HYHQWV��QRYLFH�SURJUDPPHUV�ZLOO�
XQNQRZLQJO\�EH�GHYHORSLQJ�WKHLU�RZQ�UXGLPHQWDU\�SURWRFROV��
�
�
(YHQW�%URDGFDVWLQJ�0RGHO�
�
,QLWLDOO\��ZH�ZLOO�SULPDULO\�EH�FRQVLGHULQJ�WKH�SUREOHP�RI�LQWHU�REMHFW�FRPPXQLFDWLRQ���2EMHFWV�
ZLOO�VWLOO�LQYRNH�WKHLU�RZQ�VFULSWV�XVLQJ�H[SOLFLW�SURFHGXUH�FDOOV��DV�SUHYLRXVO\�H[SODLQHG��SDVVLQJ�
DUJXPHQWV�DQG�UHWXUQLQJ�YDOXHV���2Q�WKH�RWKHU�KDQG��ZH�ZLOO�QR�ORQJHU�VXSSRUW�H[SOLFLWO\�VWDUWLQJ�
SURFHVVHV�LQ�WKLV�PRGHO���$�VFULSW�ZLOO�WKHUHIRUH�QHHG�WR�EURDGFDVW�DQ�HYHQW�LQ�RUGHU�WR�VWDUW�D�
SURFHVV�IRU�DQRWKHU�VFULSW�LQ�WKH�VDPH�REMHFW���/LNHZLVH��WKH�RQO\�ZD\�IRU�REMHFWV�WR�FRPPXQLFDWH�
ZLWK�HDFK�RWKHU�ZLOO�EH�WKURXJK�WKH�EURDGFDVWLQJ�RI�HYHQWV���:H�ZLOO�QR�ORQJHU�VXSSRUW�WKH�6FUDWFK�
����PHFKDQLVP�RI�LQYRNLQJ�RQH�REMHFW
V�KDUG�ZLUHG�FRPPDQG�EORFN�LQVLGH�DQRWKHU
V�VFULSW��
�
6R�IDU�LQ�WKLV�GRFXPHQW��ZH�KDYH�UHIHUUHG�RQO\�WR�XVHU�WULJJHUHG�HYHQWV��LGHQWLILHG�E\�FRORU���EXW�
WKHUH�DUH�RWKHU�NLQGV�RI�HYHQWV�WR�FRQVLGHU���,Q�SDUWLFXODU��ZH�ZLVK�WR�EH�DEOH�WR�ZULWH�VFULSWV�WKDW�
UHVSRQG�WR�FHUWDLQ�NH\�SUHVVHV�DQG�PRXVH�FOLFNV���:H�KDYH�DOVR�FRQVLGHUHG�PRUH�FRPSOH[�HYHQWV�WR�
VXSSRUW�WULJJHULQJ�D�VFULSW�ZKHQ�D�FHUWDLQ�H[WHUQDO�VHQVRU�YDOXH�FURVVHV�D�WKUHVKROG��RU�ZKHQ�WZR�
REMHFWV�FROOLGH�RQ�VFUHHQ���+RZHYHU��ZH�IHHO�LW�LV�VXIILFLHQW�IRU�QRZ�WR�EH�DEOH�WR�ZULWH�D�VFULSW�WKDW�
FRQWLQXRXVO\�WHVWV�IRU�VXFK�D�FRQGLWLRQ�DQG�EURDGFDVWV�D�FRORUHG�HYHQW�ZKHQ�RQH�RFFXUV��
�
2QH�TXHVWLRQ�WKDW�ZLOO�FRPH�XS�DJDLQ�ODWHU�LQ�WKLV�GRFXPHQW�FRQFHUQV�RXU�GHFLVLRQ�WR�ODEHO�XVHU�
GHILQHG�HYHQWV�E\�FRORU���6XSSRVH�ZH�KDYH�HLJKW�XQDPELJXRXV�FRORUV�WKDW�XVHUV�PD\�EURDGFDVW���
+RZ�RIWHQ�ZLOO�D�SURJUDPPHU�ZLVK�WR�FUHDWH�D�6FUDWFK�SURMHFW�UHTXLULQJ�PRUH�WKDQ�HLJKW�NLQGV�RI�
HYHQWV"��$�IXUWKHU�GLIILFXOW\�ZLWK�FRORUV�LV�WKDW�LW�LV�HDV\�WR�IRUJHW�WKH�VLJQLILFDQFH�RI�HDFK�FRORU���
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:KDW�GLG�ZH�LQWHQG�E\�D�EOXH�HYHQW"��:H�FRXOG�DYRLG�VXFK�SUREOHPV�E\�DOORZLQJ�WKH�XVHU�WR�XVH�
VWULQJ�QDPHV�IRU�HYHQWV���+RZHYHU��XVLQJ�VWULQJV�PLJKW�PDNH�JHWWLQJ�VWDUWHG�LQ�6FUDWFK�MXVW�D�OLWWOH�
PRUH�GLIILFXOW�IRU�WKH�QRYLFH�SURJUDPPHU��ZKR�ZRXOG�KDYH�WR�FRQVLGHU�DSSURSULDWH�QDPHV�DQG�XVH�
FRQVLVWHQW�VSHOOLQJV���)XUWKHUPRUH��XVLQJ�VWULQJV�WR�QDPH�ERWK�SURFHGXUHV�DQG�HYHQWV�PLJKW�OHDG�
6FUDWFK�SURJUDPPHUV�WR�FRQIXVH�FDOOLQJ�SURFHGXUHV�ZLWK�XVLQJ�HYHQWV�WR�VWDUW�VFULSWV��
�
2QH�LQWHUPHGLDWH�RSWLRQ�ZRXOG�EH�WR�KDYH�WKH�XVHU�LQWHUIDFH�VXJJHVW�FRORUHG�HYHQWV�E\�GHIDXOW��EXW�
WR�DOORZ�WKH�PRUH�DGYDQFHG�XVHU�WR�GHVLJQDWH�D�VWULQJ�QDPH�LQVWHDG���,�NHSW�LQ�PLQG�WKLV�SRVVLELOLW\�
RI�ODWHU�XVLQJ�VWULQJV�IRU�HYHQWV�DV�,�EHJDQ�WR�GHYHORS�WKH�6FUDWFK�HYHQW�V\VWHP���7KLV�LV�DQ�H[DPSOH�
RI�RQH�RI�WKH�SULQFLSOHV�WKDW�JXLGHG�PH�LQ�GHVLJQLQJ�WKH�EURDGFDVW�IUDPHZRUN���WKH�PRUH�FRPPRQ�
WDVNV��OLNH�GHVLJQDWLQJ�HLJKW�HYHQWV��PXVW�EH�HDV\��DQG�WKH�UHVW��OLNH�XVLQJ�VWULQJV�WR�PDNH�DGGLWLRQDO�
HYHQWV��VKRXOG�EH�SRVVLEOH��
�
�
3ULPLWLYHV�IRU�%URDGFDVWLQJ�DQG�5HFHLYLQJ�(YHQWV�
�
,Q�GLVFXVVLQJ�WKH�GHVLJQ�RI�WKH�6FUDWFK�HYHQW�EURDGFDVWLQJ�V\VWHP��ZH�ZLOO�ILUVW�EH�FRQFHUQHG�ZLWK�
ZKDW�IXQFWLRQDOLW\�LV�VXSSRUWHG���2QO\�ODWHU�ZLOO�ZH�FRQVLGHU�GHWDLOV�RI�DQ�DSSURSULDWH�JUDSKLFDO�
XVHU�LQWHUIDFH���7KH�EORFN�QDPHV�XVHG�LQ�WKLV�VHFWLRQ�VKRXOG�EH�FRQVLGHUHG�SODFHKROGHUV�RQO\�XQWLO�
ZH�DUH�UHDG\�WR�FRQVLGHU�YDULRXV�PHWDSKRUV�IRU�SUHVHQWLQJ�WKH�EURDGFDVW�IXQFWLRQDOLW\�WR�WKH�QRYLFH�
SURJUDPPHU��
�
2XU�ILUVW�QHZ�SULPLWLYH�LV�WKH��EURDGFDVW�HYHQW��EORFN��ZKLFK�D�VFULSW�FDQ�XVH�WR�EURDGFDVW�D�
FRORUHG�HYHQW���:KHQ�WKH�SURJUDPPHU�FOLFNV�RQ�WKH�HYHQW�LFRQ��D�SXOO�GRZQ�PHQX�DSSHDUV�IRU�
VHOHFWLQJ�D�FRORU�WR�EURDGFDVW��DV�VKRZQ��
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�������������� ���������������������������������������6HOHFWLQJ�D�&RORUHG�(YHQW�WR�%URDGFDVW�
�
7R�SURJUDP�DQ�REMHFW�WR�UHVSRQG�WR�DQ�HYHQW��WKH�XVHU�DVVRFLDWHV�D�VFULSW�ZLWK�LW��XVLQJ�D�QHZ�NLQG�
RI��ZKHQ�HYHQW�UHFHLYHG��VFULSW�KDW��DQG�VHOHFWV�WKH�DSSURSULDWH�FRORU����$OWKRXJK�,�FRQVLGHUHG�
DOORZLQJ�WKH�VDPH�KDW�WR�UHVSRQG�WR�PRUH�WKDQ�RQH�W\SH�RI�HYHQW��WKLV�XOWLPDWHO\�GLG�QRW�VHHP�
QHFHVVDU\����)RU�QRZ��ZH�ZLOO�OHDYH�WKH�ROG�VFULSW�KDW�DYDLODEOH�IRU�FUHDWLQJ�SULYDWHO\�VFRSHG�
SURFHGXUHV��EXW�WKHUH�ZLOO�EH�PRUH�VDLG�DERXW�WKH�WZR�W\SHV�RI�VFULSW�KDWV�ODWHU�LQ�WKLV�WKHVLV���7KH�
IROORZLQJ�SLFWXUHV�VKRZ�D�SURJUDP�LQ�ZKLFK�WKH�UDGLR�VWDWLRQ�REMHFW�EURDGFDVWV�D�EOXH�HYHQW�WR�
WULJJHU�WKH�UDGLR�REMHFW�WR�VWDUW�VSLQQLQJ��
�

����������������������������������� �%URDGFDVWLQJ�D�%OXH�(YHQW�������������������������������������������������������5HFHLYLQJ�D�%OXH�(YHQW�
�
6FUDWFK
V��IRUHYHU��EORFN��ZKLFK�DSSHDUV�LQ�WKH�UDGLR�REMHFW
V�VFULSW�DERYH��KDV�EHHQ�D�SRSXODU�
LQVWUXFWLRQ�EORFN���,W�UHSHDWHGO\�H[HFXWHV�D�VHTXHQFH�RI�EORFNV�XQWLO�WKH�DVVRFLDWHG�SURFHVV�LV�
WHUPLQDWHG���7\SLFDOO\��D�SURFHVV�LV�WHUPLQDWHG�ZKHQ�WKH�XVHU�H[SOLFLWO\�FOLFNV�HLWKHU�����RQ�WKH�
FRUUHVSRQGLQJ�VFULSW�KDW��RU�����RQ�WKH�VWRS�DOO�EXWWRQ�RQ�WKH�6FUDWFK�WRRO�EDU���2QH�TXHVWLRQ�ZH�
PXVW�QRZ�DGGUHVV�LV�KRZ�VXFK�D�SURFHVV�FRXOG�EH�VWRSSHG�SURJUDPPDWLFDOO\���$�SRVVLEOH�VROXWLRQ�
ZRXOG�LQYROYH�DVVRFLDWLQJ�ERWK�D�VWDUW�DQG�VWRS�HYHQW�ZLWK�HDFK�VFULSW���7KLV�ZD\��EURDGFDVWLQJ�DQ�
HYHQW�FRXOG�VWRS�WKH�SURFHVV�DVVRFLDWHG�ZLWK�D�VFULSW��EXW�WKLV�VROXWLRQ�VHHPV�VRPHZKDW�
FXPEHUVRPH���$QRWKHU�VROXWLRQ�PLJKW�EH�WR��XQEURDGFDVW��DQ�HYHQW���,Q�WKLV�GHVLJQ��
�XQEURDGFDVWLQJ��D�EOXH�HYHQW�ZRXOG�VWRS�DQ\�SURFHVVHV�WKDW�ZHUH�RULJLQDOO\�VWDUWHG�E\�D�EOXH�



28 

 

HYHQW���7KLV�LV�DQ�LQWULJXLQJ�GHVLJQ�WKDW�VKRXOG�EH�VHULRXVO\�FRQVLGHUHG�LQ�IXWXUH�6FUDWFK�
GHYHORSPHQW���+RZHYHU��IRU�P\�WKHVLV�ZRUN��,�FKRVH�WR�DGG�D�PRUH�JHQHUDO�SXUSRVH��ORRS�XQWLO�
HYHQW��EORFN��DQG�LW�KDV�SOD\HG�D�FHQWUDO�UROH�LQ�P\�HYHQW�EURDGFDVWLQJ�PRGHO���7KLV�EORFN��VKRZQ�
EHORZ��UHSHDWHGO\�H[HFXWHV�D�VHTXHQFH�RI�FRQWDLQHG�EORFNV�XQWLO�D�GHVLJQDWHG�HYHQW�RFFXUV��
�

����������������������������������������������������� �3DUW\LQJ�8QWLO�D�5HG�(YHQW������������������������������������������������������������������6WRSSLQJ�WKH�3DUW\�
�
,Q�WKH�H[DPSOH�DERYH���IXQ�ORYLQJ�JX\��FRQWLQXHV�WR�PRYH�LQ�D�FLUFXODU�SDWK�XQWLO��NLOOMR\���RU�DQ\�
RWKHU�REMHFW��VHQGV�D�UHG�HYHQW���7KLV�HYHQW�WHUPLQDWHV�WKH�ORRS��DQG�WKH�DVVRFLDWHG�SURFHVV�WKHQ�
SURFHHGV�WR�HYDOXDWH�WKH��VHW�KHDGLQJ��EORFN�WKDW�IROORZV���,I�D��ORRS�XQWLO�HYHQW��EORFN�FRQWDLQV�QR�
EORFNV�DW�DOO��LW�FDQ�EH�XVHG�VLPSO\�WR�ZDLW�XQWLO�D�SDUWLFXODU�HYHQW�LV�EURDGFDVWHG���%HFDXVH�WKLV�
EHKDYLRU�KDV�EHHQ�UDWKHU�XVHIXO��,�DGGHG�D�VHSDUDWH��ZDLW�XQWLO�HYHQW��SULPLWLYH�EORFN���,Q�WKH�
H[DPSOH�EHORZ��WKH�KRXUJODVV�REMHFW�XVHV�WKLV�EORFN�WR�ZDLW�UHSHDWHGO\�IRU�DQ�RUDQJH�HYHQW��WXUQ�
����GHJUHHV�ZKHQ�RQH�LV�UHFHLYHG��DQG�WKHQ�ZDLW�DJDLQ��
�

�������������� �������������������������������������������:DLWLQJ�8QWLO�DQ�(YHQW�
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7KHUH�LV�VRPH�SRVVLELOLW\�IRU�FRQIXVLRQ�EHWZHHQ�WKH��ZKHQ�HYHQW�UHFHLYHG��VFULSW�KDW�DQG�WKH��ZDLW�
XQWLO�HYHQW��EORFN���$QG�EHFDXVH�ERWK�EORFNV�FDQ�EH�XVHG�LQ�VLPLODU�ZD\V��WKH�XVHU�PXVW�VRPHWLPHV�
FKRRVH�ZKLFK�FRQWURO�VWUXFWXUH�LV�PRUH�DSSURSULDWH�IRU�D�JLYHQ�SUREOHP���2QH�VLWXDWLRQ�LQ�ZKLFK�
WKH��ZDLW�XQWLO�HYHQW��EORFN�LV�SDUWLFXODUO\�XVHIXO�LV�IRU�UHFHLYLQJ�DQ�DFNQRZOHGJPHQW�IURP�DQ�
HDUOLHU�EURDGFDVW��DV�SLFWXUHG�EHORZ��
�

������������������������������������������������������� �:DLWLQJ�IRU�$FNQRZOHGJPHQW����������������������������������������������������������������%URDGFDVWLQJ�D�5HVSRQVH�
�
,Q�WKLV�SURJUDP���SROLWH�JX\��EURDGFDVWV�D�EOXH�HYHQW�DQG�WKHQ�ZDLWV�IRU�DFNQRZOHGJPHQW���8SRQ�
UHFHLYLQJ�WKH�EOXH�HYHQW���DFNQRZOHGJHU��WXUQV����GHJUHHV�DQG�EURDGFDVWV�D�JUHHQ�HYHQW�WR�LQGLFDWH�
WKH�WXUQ�LV�ILQLVKHG���+DYLQJ�QRZ�UHFHLYHG�WKH�JUHHQ�DFNQRZOHGJPHQW�HYHQW���SROLWH�JX\��JRHV�
DKHDG�DQG�WXUQV��WRR��
�
�
&RPPXQLFDWLQJ�'DWD�%HWZHHQ�2EMHFWV�
�
7KH�VLWXDWLRQ�LV�PRUH�FRPSOLFDWHG�LI�ZH�ZLVK�WR�SDVV�GDWD�EHWZHHQ�REMHFWV��UDWKHU�WKDQ�VLPSO\�
QRWLI\LQJ�WKHP�WKDW�DQ�HYHQW�KDV�RFFXUUHG���)RU�H[DPSOH��VXSSRVH�ZH�ZDQW�WR�PDNH�D�JDPH��LQ�
ZKLFK�D�KXPDQ�FRQWUROOHG�SOD\HU�PRYHV�DURXQG�WKH�VFUHHQ�FROOHFWLQJ�YDULRXV�MHZHO�REMHFWV��HDFK�
ZRUWK�GLIIHUHQW�SRLQW�YDOXHV���:KHQ�WKH�SOD\HU�FROOLGHV�ZLWK�D�MHZHO��WKH�SOD\HU�QHHGV�WR�NQRZ�LWV�
SRLQW�YDOXH��SHUKDSV�EHFDXVH�WKH�YDOXH�LQIOXHQFHV�WKH�SOD\HU
V�EHKDYLRU���
�
:H�FDQ�WDNH�WZR�DSSURDFKHV�WR�DGGUHVV�WKLV�SUREOHP���7KH�VLPSOHVW�LQYROYHV�XVLQJ�JOREDO�YDULDEOHV���
:KHQ�WKH�MHZHO�FROOLGHV�ZLWK�WKH�SOD\HU��LW�FRXOG�XSGDWH�D�JOREDO�YDULDEOH�ZLWK�LWV�YDOXH���7KH�
SOD\HU�ZRXOG�WKHQ�TXHU\�WKLV�YDULDEOH���7KH�SUREOHP�ZLWK�WKLV�DSSURDFK�LV�WKDW�LW�LV�IDLUO\�OLPLWHG�
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�GRHV�QRW�JHQHUDOL]H�WR�PDQ\�FKDUDFWHUV�FROOHFWLQJ�MHZHOV��DQG�OHDGV�WR�SRVVLEOH�UDFH�FRQGLWLRQV��IRU�
H[DPSOH��LI�WKH�SOD\HU�UHDFKHV�D�VHFRQG�MHZHO�EHIRUH�UHDGLQJ�WKH�YDOXH�IURP�WKH�ILUVW�FROOLVLRQ���
�
)RU�P\�WKHVLV�ZRUN��,�VHWWOHG�RQ�D�VRPHZKDW�PRUH�HOHJDQW�DSSURDFK��LQ�ZKLFK�REMHFWV�FDQ�
EURDGFDVW�DQ�HYHQW�FRQWDLQLQJ�DQ�DUJXPHQW�YDOXH���,Q�WKLV�GHVLJQ��D�QHZ��EURDGFDVW�HYHQW�ZLWK�
YDOXH��EORFN�QRZ�OHWV�WKH�SURJUDPPHU�VHQG�D�VLQJOH�QXPHULF�DUJXPHQW��RU�DQ\�YDOXH�UHWXUQHG�E\�D�
UHSRUWHU�EORFN����$��UHFHLYHG�YDOXH��EORFN�UHSRUWV�WKH�DUJXPHQW�YDOXH�IURP�WKH�PRVW�UHFHQWO\�
UHFHLYHG�HYHQW��ZKLFK�PD\�EH�HLWKHU�����WKH�HYHQW�WKDW�WULJJHUHG�WKH�VFULSW�WR�VWDUW��RU�����WKH�HYHQW�
WKDW�WHUPLQDWHG�D��ORRS�XQWLO�HYHQW��RU��ZDLW�XQWLO�HYHQW��EORFN����:H�DOVR�FRQVLGHUHG�UHSODFLQJ�
WKH��EURDGFDVW�HYHQW�ZLWK�YDOXH��EORFN�E\�XVLQJ�D�QHZ��VHW�HYHQW�YDOXH��EORFN�DQG�WKH�RULJLQDO�
�EURDGFDVW�HYHQW��EORFN�LQ�FRQMXQFWLRQ���+RZHYHU��WKLV�VHHPHG�XQQHFHVVDULO\�FRPSOH[���
�
,Q�WKH�H[DPSOH�SURJUDP�EHORZ��ZKHQ�D�MHZHO�FROOLGHV�ZLWK�WKH�FROOHFWRU��LW�XVHV�D�QHZ��EURDGFDVW�
HYHQW�ZLWK�YDOXH��SULPLWLYH�EORFN�WR�VHQG�D�EOXH�HYHQW��IRU�H[DPSOH��FRQWDLQLQJ�WKH�MHZHO
V�SRLQW�
YDOXH���7KH�FROOHFWRU��XSRQ�UHFHLYLQJ�WKH�HYHQW��XVHV�D�QHZ�SULPLWLYH��UHFHLYHG�YDOXH��EORFN�WR�SXOO�
WKH�SRLQW�YDOXH�RXW�RI�WKH�HYHQW��
�

����������� �%URDGFDVWLQJ�DQ�(YHQW�ZLWK�DQ�$UJXPHQW�9DOXH������������8VLQJ�DQ�(YHQW
V�$UJXPHQW�9DOXH�
�
$OWKRXJK�SDVVLQJ�GDWD�ZLWK�DQ�HYHQW�LV�D�IDLUO\�FOHDQ�VROXWLRQ��LW�GRHV�FRPSOLFDWH�WKH�VLPSOHU�FDVH�RI�
EURDGFDVWLQJ�DQ�HYHQW�ZLWKRXW�DQ�DUJXPHQW��LI�RQO\�EHFDXVH�LW�PHDQV�DGGLWLRQDO�SULPLWLYH�EORFNV�LQ�
WKH�FRPPDQG�SDOHWWH�WR�GLVWUDFW�WKH�QRYLFH�XVHU�IURP�WKH�PRUH�FRPPRQO\�XVHG�RQHV��
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2QH�FRQFHUQ�LV�ZKHWKHU�LW�ZLOO�EH�VXIILFLHQW�WR�KDYH�D�VLQJOH�QXPHULF�DUJXPHQW�YDOXH�SDFNDJHG�ZLWK�
DQ�HYHQW���,W�PD\�ODWHU�EH�QHFHVVDU\�WR�VXSSRUW�DUJXPHQWV�RI�GLIIHUHQW�W\SHV��RU�PXOWLSOH�DUJXPHQWV�
LQ�WKH�VDPH�HYHQW����,I�DUUD\V�ZHUH�DGGHG�WR�6FUDWFK��ZH�FRXOG�SDVV�D�VLQJOH�DUUD\�YDOXH�ZLWK�DQ�
HYHQW��DQG�VWRUH�PXOWLSOH�DUJXPHQW�YDOXHV�LQ�WKH�DUUD\����,W�PD\�DOVR�ODWHU�KHOS�WR�SURYLGH�D�
SULPLWLYH�EORFN�WKDW�ZRXOG�UHWXUQ�D�UHIHUHQFH�WR�WKH�REMHFW�WKDW�VHQW�WKH�HYHQW��
�
:H�FDQ�DOVR�XVH�HYHQW�DUJXPHQWV��LQ�D�URXQGDERXW�ZD\��WR�KDYH�RQH�REMHFW�TXHU\�DQRWKHU�IRU�D�
YDOXH���,Q�WKH�IROORZLQJ�H[DPSOH��WKH��ZKLFK�ZD\��REMHFW�TXHULHV�WKH��WKLV�ZD\��REMHFW�IRU�LWV�
KHDGLQJ�E\�VHQGLQJ�D�EOXH�HYHQW��DQG�WKHQ�ZDLWLQJ�IRU�D�JUHHQ�UHVSRQVH���7KH��WKLV�ZD\��REMHFW�
UHVSRQGV�E\�VHQGLQJ�EDFN�D�JUHHQ�HYHQW�FRQWDLQLQJ�LWV�KHDGLQJ���7KH��ZKLFK�ZD\��REMHFW�WKHQ�XVHV�
WKH��UHFHLYHG�YDOXH��EORFN�WR�DFFHVV�WKLV�KHDGLQJ�LQIRUPDWLRQ��
�

������������������������������� �4XHU\LQJ�IRU�D�9DOXH��������������������������������������������������������������5HVSRQGLQJ�WR�D�4XHU\�
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������������� ,9���0(7$3+256�
�
$�SULPDU\�UHDVRQ�IRU�LQWURGXFLQJ�D�EURDGFDVW�EDVHG�FRPPXQLFDWLRQ�DUFKLWHFWXUH�ZDV�WR�PDNH�
SURFHVVHV�PRUH�DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV���:H�ZRXOG�WKHUHIRUH�EH�GRLQJ�D�JUHDW�GLVVHUYLFH�
WR�RXU�XVHUV�LI�ZH�VLPSO\�DGGHG�WKH�QHZ�SULPLWLYH�EORFNV�H[DFWO\�DV�GHVFULEHG�VR�IDU���,QVWHDG��ZH�
VKRXOG�VHHN�ZD\V�WR�PDNH�RXU�HYHQW�PRGHO�XVDEOH�DQG�XQGHUVWDQGDEOH��E\�FRQQHFWLQJ�LW�WR�RXU�
LQWXLWLRQV�RI�KRZ�SHRSOH�DQG�GHYLFHV�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�LQ�WKH�UHDO�ZRUOG���,Q�WKLV�
FKDSWHU��ZH�ZLOO�H[SORUH�YDULRXV�PHWDSKRUV�ZH�FDQ�XVH�WR�UHSUHVHQW�EURDGFDVW�FRPPXQLFDWLRQ�LQ�
6FUDWFK���7KLV�ZLOO�PDLQO\�DIIHFW�WKH�WH[W�ODEHOV�RQ�WKH�EORFNV�DQG�FKRLFH�RI�LFRQV���0RUH�
VLJQLILFDQWO\��WKRXJK��D�PHWDSKRU�FDQ�VWURQJO\�LQIOXHQFH�WKH�ZD\�D�QRYLFH�SURJUDPPHU�WKLQNV�DERXW�
FRPPXQLFDWLRQ�LQ�6FUDWFK��
�
�
6HDUFKLQJ�IRU�DQ�$SSURSULDWH�0HWDSKRU�
�
,Q�FKRRVLQJ�D�PHWDSKRU��ZH�ZLOO�FRQVLGHU�KRZ�WR�QDPH�RXU�HYHQWV���6R�IDU��ZH�KDYH�XVHG�FRORUV�DV�
HYHQW�QDPHV��EXW�FRORUV�DUH�QRW�WKLQJV�WKDW�ZH�DUH�XVHG�WR�EURDGFDVWLQJ���7\SLFDOO\��ZH�KHDU�DERXW�
�EURDGFDVWLQJ��LQ�WKH�FRQWH[W�RI�UDGLR�DQG�WHOHYLVLRQ�VLJQDOV���3HUKDSV�D�6FUDWFK�REMHFW�FRXOG�
EURDGFDVW�D�WUDQVPLVVLRQ�RQ�D�FHUWDLQ�UDGLR�IUHTXHQF\��DQG�RWKHU�REMHFWV�FRXOG�EH�WXQHG�WR�OLVWHQ�WR�
VXFK�UDGLR�VWDWLRQV���+RZHYHU��UDGLR�DQG�WHOHYLVLRQ�VLJQDOV�VHQG�GDWD�FRQWLQXRXVO\��DQG�RXU�REMHFWV�
EURDGFDVW�VLJQDOV�RQO\�RFFDVLRQDOO\���7KHUHIRUH��RXU�FRPPXQLFDWLRQ�PRGHO�PRUH�FORVHO\�UHVHPEOHV�
WKH�ZD\�RQH�EURDGFDVWV�DQ�LQVWUXFWLRQ�WR�D�UDGLR�FRQWUROOHG�FDU���7KLV�ZRXOG�EH�D�VHQVLEOH�
PHWDSKRU��EXW�LW�LV�SUREDEO\�WRR�REVFXUH�IRU�PRVW�SRWHQWLDO�XVHUV���)HZ�SHRSOH�KDYH�VHULRXVO\�
FRQVLGHUHG�KRZ�WKHLU�UDGLRV�DQG�UHPRWH�FRQWURO�FDUV�ZRUN��DQG�FKRRVLQJ�D�QXPHULF�IUHTXHQF\�DV�DQ�
HYHQW�QDPH�ZRXOG�EH�WRR�DEVWUDFW��
�
$�PRUH�WDQJLEOH�PHWDSKRU�LQYROYHV�FRPPXQLFDWLQJ�WKURXJK�QRLVHV��VXFK�DV�GUXPV�RU�DQLPDO�
VRXQGV���)RU�H[DPSOH��ZH�FRXOG�EURDGFDVW�DQ�HYHQW�ZLWK�D��KLW�F\PEDO��EORFN��DQG�UHVSRQG�ZLWK�D�
�ZKHQ�F\PEDO�KHDUG��VFULSW�KDW���6XFK�D�VRQLF�PHWDSKRU�ZRXOG�UHTXLUH�LFRQV��RU�WH[W��UHSUHVHQWLQJ�
HDFK�RI�WKH�SRVVLEOH�QRLVHV�WKDW�VHUYH�DV�HYHQW�QDPHV���+RZHYHU��VLQFH�RXU�SURJUDP�DSSHDUV�YLVXDOO\�
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LQ�WKH�IRUP�RI�FRPPDQG�EORFNV��ZH�ZRXOG�SUHIHU�LQVWHDG�WR�VHOHFW�D�YLVXDO�FRPPXQLFDWLRQ�
PHWDSKRU��
�
�
7KH�)ODJ�0HWDSKRU�
�
$QRWKHU�SRVVLELOLW\�LQYROYHV�XVLQJ�FRORUHG�VLJQDOV���:H�FRQVLGHUHG�OLJKW�EXOEV�DQG�VLJQDO�IODUHV��EXW�
HYHQWXDOO\�VHWWOHG�RQ�FRORUHG�IODJV���,Q�WKLV�PHWDSKRU��DQ�HYHQW�LV�EURDGFDVWHG�E\�D��ZDYH�IODJ��
EORFN��ZKLFK�PD\�WULJJHU�D�VFULSW�ZLWK�D��ZKHQ�IODJ�ZDYHV��KDW��RU�WHUPLQDWH�DQ��XQWLO�IODJ�ZDYHV��
ORRS��DV�SLFWXUHG�EHORZ��
�

�������������� ��������������������������������(YHQW�%ORFNV�IRU�WKH�)ODJ�0HWDSKRU�
�
%HFDXVH�IODJV�DUH�D�YLVXDO�PHWDSKRU��LQ�ZKLFK�ZH�WKLQN�RI�REMHFWV�VHHLQJ�IODJV�ZDYLQJ��ZH�FRXOG�
HYHQ�GHVLJQDWH�D�SODFH�RQ�WKH�VFUHHQ�WR�VKRZ�WKH�SURJUDPPHU�DQ�DSSURSULDWHO\�FRORUHG�IODJ�ZDYLQJ�
ZKHQHYHU�DQ�HYHQW�LV�EURDGFDVWHG���$QRWKHU�QLFH�IHDWXUH�RI�WKH�IODJ�PHWDSKRU�LV�WKDW�PDQ\�
SURJUDPPHUV�ZLOO�EH�IDPLOLDU�ZLWK�VLWXDWLRQV�ZKHUH�FRORUHG�IODJV�UHDOO\�GR�VLJQDO�WKH�VWDUW�RI�
HYHQWV��VXFK�DV�LQ�D�FDU�UDFH��RU�LQ�QDXWLFDO�FRPPXQLFDWLRQ���2QH�GUDZEDFN�RI�XVLQJ�IODJV�LV�WKDW�D�
UHDO�IODJ�ZRXOG�QHHG�WR�EH�LQ�D�UHDO�SHUVRQ
V�OLQH�RI�VLWH�LQ�RUGHU�WR�WULJJHU�D�UHVSRQVH���+RZHYHU��
WKH�UHDO�IDLOLQJ�RI�WKH�IODJ�PHWDSKRU�DULVHV�ZKHQ�ZH�WU\�WR�VHQG�DUJXPHQWV�ZLWK�HYHQWV���:KDW�GRHV�
LW�PHDQ�WR�ZDYH�D�IODJ�ZLWK�D�YDOXH"�
�

�������������� ��������������������������������������������������:DYLQJ��$UJXPHQW�9DOXHV�
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7KH�(QYHORSH�0HWDSKRU�
�
%HFDXVH�ZH�IHOW�WKDW�SDVVLQJ�DUJXPHQW�YDOXHV�ZDV�QHFHVVDU\�IRU�WKH�6FUDWFK�HYHQW�V\VWHP�WR�EH�
VXIILFLHQWO\�SRZHUIXO��ZH�ZRUNHG�WR�ILQG�D�PHWDSKRU�ZH�FRXOG�VDIHO\�XVH�WR�SDVV�DUJXPHQWV���:H�
FRQVLGHUHG�XVLQJ�FRORUHG�HQYHORSHV�WR�UHSUHVHQW�HYHQWV��EHFDXVH�LW�PDNHV�SHUIHFW�VHQVH�WR�SODFH�DQ�
DUJXPHQW�YDOXH�LQVLGH�DQ�HQYHORSH���,Q�WKLV�PHWDSKRU��ZH�XVH�D��VHQG�HQYHORSH�WR�DOO��EORFN�WR�
EURDGFDVW�DQ�HYHQW��ZH�VWDUW�VFULSWV�ZLWK�D��ZKHQ�HQYHORSH�UHFHLYHG��VFULSW�KDW��DQG�ZH�WHUPLQDWH�
ORRSV�ZLWK�DQ��XQWLO�HQYHORSH�UHFHLYHG��EORFN��DV�SLFWXUHG�KHUH��
�

�������������� ����������������������������(YHQW�%ORFNV�IRU�WKH�(QYHORSH�0HWDSKRU�
�
/LNH�DOO�PHWDSKRUV�ZH�KDYH�GLVFXVVHG��WKH�HQYHORSH�PHWDSKRU�ZDV�LPSHUIHFW���5HDO�HQYHORSHV�DUH�
DGGUHVVHG�WR�D�UHFLSLHQW��EXW�ZH�QHHG�HQYHORSHV�WR�EH��EURDGFDVW��WR�DOO�6FUDWFK�REMHFWV���7R�
DFKLHYH�WKLV�EHKDYLRU�ZLWK�D�UHDO�PDLOLQJ��LW�LV�QHFHVVDU\�WR�SUHSDUH�DQ�HQYHORSH�IRU�HDFK�UHFLSLHQW���
%HFDXVH�WKH�EURDGFDVWLQJ�FRQFHSW�LV�DW�WKH�FRUH�RI�RXU�FRPPXQLFDWLRQ�PRGHO��FDQ�ZH�DOORZ�
RXUVHOYHV�WR�UHSUHVHQW�HYHQWV�E\�D�UHDO�ZRUOG�REMHFW�WKDW�FDQQRW�WUXO\�EH�EURDGFDVWHG"��$Q�
DGGLWLRQDO�GLIILFXOW\�ZLWK�WKH�HQYHORSH�PHWDSKRU�UHODWHV�WR�WKH�WUDQVLHQW�QDWXUH�RI�HYHQWV���,I�ZH�DUH�
QRW�KRPH�ZKHQ�WKH�PDLO�DUULYHV��WKH�HQYHORSHV�ZH�UHFHLYH�VLPSO\�DFFXPXODWH�LQ�RXU�PDLOER[HV��
ZKLFK�ZH�FDQ�FKHFN�ODWHU�DW�RXU�FRQYHQLHQFH���%XW�LQ�RXU�HYHQW�V\VWHP��LI�DQ�REMHFW�LV�QRW�
�OLVWHQLQJ��IRU�DQ�HYHQW��E\�KDYLQJ�D��ZKHQ�HYHQW�UHFHLYHG��VFULSW�KDW�RU�E\�UXQQLQJ�D��ORRS�XQWLO�
HYHQW��LQVWUXFWLRQ�EORFN���WKHQ�WKDW�HYHQW�LV�IRUHYHU�ORVW�WR�WKH�REMHFW���,W�LV�LPSRVVLEOH�IRU�WKH�
REMHFW�WR�TXHU\�IRU�ZKDW�HYHQWV�LW�PLVVHG�HDUOLHU�ZKHQ�LW�ZDV�QRW�OLVWHQLQJ���7KHUHIRUH��FKRRVLQJ�WR�
XVH�WKH�HQYHORSH�PHWDSKRU�PD\�SRWHQWLDOO\�VXUSULVH�XVHUV�ZKR�FRPH�WR�6FUDWFK�ZLWK�LQWXLWLRQV�
DERXW�KRZ�UHDO�ZRUOG�HQYHORSHV�EHKDYH��
�
6DGO\��LW�DSSHDUV�WKDW�ZH�DUH�IDFHG�ZLWK�DQ�RYHU�FRQVWUDLQHG�SUREOHP��LQ�ZKLFK�WKHUH�LV�QR�SHUIHFW�
PHWDSKRU���(DFK�RI�WKH�YDULRXV�PHWDSKRUV�ZH�KDYH�FRQVLGHUHG�KDV�LWV�GLVDGYDQWDJHV���2I�WKH�
SRVVLEOH�PHDQLQJV�WR�DVVLJQ�WR�FRORUHG�HYHQWV��P\�SHUVRQDO�FKRLFH�LV�WR�XVH�IODJV���+RZHYHU��ZH�
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ZLOO�UHYLVLW�WKLV�WRSLF�ODWHU�LQ�WKLV�GRFXPHQW��ZKHQ�ZH�DUH�IDFHG�E\�WKH�OLPLWDWLRQV�RI�XVLQJ�FRORUV�WR�
QDPH�HYHQWV��
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9���,03/(0(17$7,21�
�
1RWH���6RPH�UHDGHUV�PD\�ZLVK�WR�VNLS�WKHVH�PRUH�WHFKQLFDO�LPSOHPHQWDWLRQ�VHFWLRQV�DQG�SURFHHG�WR�UHDGLQJ�
DERXW�PRUH�KLJK�OHYHO�LVVXHV�FRQFHUQLQJ�RXU�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�LQ�WKH�QH[W�FKDSWHU��
�
�
7KH�6FUDWFK�(YDOXDWRU�
�
%HIRUH�ZH�FDQ�VHH�KRZ�WKH�EURDGFDVWLQJ�RI�HYHQWV�LV�LPSOHPHQWHG�LQ�6FUDWFK��LW�LV�QHFHVVDU\�WR�WDNH�
D�EULHI��KLJK�OHYHO�WRXU�RI�WKH�6FUDWFK�HYDOXDWRU���7KLV�LV�WKH�SDUW�RI�WKH�FRGH�WKDW�EULQJV�D�6FUDWFK�
SURJUDP�WR�OLIH��E\�ZDONLQJ�WKURXJK�DQG�DFWLYDWLQJ�WKH�YDULRXV�6FUDWFK�FRPPDQGV���,Q�SUHVHQWLQJ�
WKH�DUFKLWHFWXUH�RI�WKH�6FUDWFK�HYDOXDWRU��,�ZLOO�RPLW�PDQ\�GHWDLOV��DQG�RQO\�IRFXV�RQ�WKRVH�
HOHPHQWV�WKDW�DUH�UHOHYDQW�WR�ODWHU�XQGHUVWDQGLQJ�WKH�LPSOHPHQWDWLRQ�RI�RXU�HYHQW�PRGHO��
�
%HIRUH�ZH�JHW�VWDUWHG��WKHUH�DUH�WZR�NH\�SRLQWV�WR�QRWH�DERXW�HYDOXDWLRQ�LQ�6FUDWFK���7KH�ILUVW�LV�
WKDW�6FUDWFK�LV�DQ�LQWHUSUHWHG�ODQJXDJH���7KH�VFULSWV�WKDW�D�XVHU�ZULWHV�DUH�QRW�FRPSLOHG�LQWR�DQ\�
RWKHU�IRUPDW���,QVWHDG��WKH�HYDOXDWRU�ZDONV�WKURXJK�DQG�HYDOXDWHV�WKH�JUDSKLFDO�EORFNV�WKHPVHOYHV���
7KH�VHFRQG�NH\�SRLQW�LV�WKDW�6FUDWFK�SURFHVVHV��ZKLFK�UXQ�WKH�VFULSWV�WKDW�6FUDWFK�SURJUDPPHUV�
ZULWH��DUH�QRW�LPSOHPHQWHG�LQ�WHUPV�RI�6TXHDN�SURFHVVHV��ZKLFK�DUH�EXLOW�LQWR�WKH�SURJUDPPLQJ�
ODQJXDJH�WKDW�6FUDWFK�LV�ZULWWHQ�LQ����,Q�GHYHORSLQJ�6FUDWFK��ZH�ZDQWHG�WR�KDYH�H[SOLFLW�FRQWURO�RI�
ZKHQ�WR�UXQ�ZKLFK�6FUDWFK�SURFHVV��DQG�LW�ZDV�WKHUHIRUH�QHFHVVDU\�WR�FUHDWH�RXU�RZQ�SURFHVVHV�DQG�
SURFHVV�VFKHGXOHU��
�
7KH�6FUDWFK�SURFHVV�VFKHGXOHU�PDLQWDLQV�D�OLVW�RI�UXQQLQJ�SURFHVVHV���7KH�OLVW�JURZV�DV�QHZ�
SURFHVVHV�DUH�VWDUWHG��DQG�VKULQNV�DV�WKRVH�SURFHVVHV�FRPSOHWH�RU�DUH�DERUWHG���7KH�VFKHGXOHU�
UHSHDWHGO\�UXQV�HDFK�SURFHVV�LQ�WKH�OLVW�LQ�RUGHU��IRU�RQH�VWHS�HDFK���$IWHU�UXQQLQJ�IRU�D�VKRUW�WLPH��
HDFK�SURFHVV�PXVW�FRPSOHWH�LWV�VWHS�E\�YROXQWDULO\�\LHOGLQJ�FRQWURO�EDFN�WR�WKH�VFKHGXOHU��VR�WKDW�WKH�
QH[W�SURFHVV�PD\�UXQ���$�SURFHVV�VKRXOG�\LHOG�FRQWURO�ZKHQHYHU�LW�LV�DERXW�WR�SHUIRUP�D�
FRPSXWDWLRQ�WKDW�FRXOG�WDNH�D�ORQJ�WLPH���7\SLFDOO\��WKLV�PHDQV�WKDW�D�SURFHVV�ZLOO�\LHOG�DW�WKH�HQG�
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RI�DQ\�ORRS�LWHUDWLRQ����3URFHVVHV�DOVR�\LHOG�GXULQJ�WLPHG�FRPPDQGV�OLNH��ZDLW����VHFRQGV���EXW�
VXFK�FRPPDQGV�DUH�QRW�FRYHUHG�LQ�WKLV�GRFXPHQW���
�
$�6FUDWFK�SURFHVV�IUHTXHQWO\�\LHOGV�FRQWURO�LQ�PLG�FRPSXWDWLRQ��RQO\�WR�UHVXPH�ODWHU���%HFDXVH�D�
6FUDWFK�SURFHVV�PD\�\LHOG�DW�DQ\�WLPH��LW�PXVW�DOZD\V�NHHS�WUDFN�RI�H[DFWO\�ZKDW�LW�KDV�FRPSXWHG�VR�
IDU�DQG�ZKDW�LW�KDV�OHIW�WR�GR���7KLV�VWDWH�LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�SURFHVV
V�VWDFN��ZKLFK�IXQFWLRQV�
DV�D�VRUW�RI�WR�GR�OLVW���7KH�VWDFN�FRQWDLQV�D�SLOH�RI�IUDPHV��HDFK�RI�ZKLFK�GHVFULEHV�VRPH�DFWLRQ�WR�EH�
WDNHQ�E\�WKH�HYDOXDWRU���7KHUH�DUH�WKUHH�W\SHV�RI�IUDPHV�WKDW�DSSHDU�RQ�WKH�VWDFN�������D�EORFN�IUDPH��
ZLWK�D�VLQJOH�6FUDWFK�EORFN�WR�EH�HYDOXDWHG������D�VHTXHQFH�IUDPH��ZLWK�D�VHTXHQFH�RI�FRPPDQG�EORFNV�
WR�EH�HYDOXDWHG��DQG�����D�\LHOG�IUDPH��XVHG�WR�LQGLFDWH�WKDW�WKH�SURFHVV�LV�UHDG\�WR�\LHOG�FRQWURO��
�
:KHQ�D�6FUDWFK�SURFHVV�UXQV�IRU�D�VWHS��LW�FKHFNV�WKH�IUDPH�DW�WKH�WRS�RI�LWV�VWDFN��DQG�WDNHV�VRPH�
FRUUHVSRQGLQJ�DFWLRQ���+DYLQJ�WDNHQ�DFWLRQ��WKHUH�ZLOO�QRZ�EH�D�QHZ�IUDPH�IRU�WKH�SURFHVV�WR�
KDQGOH�DW�WKH�WRS�RI�LWV�VWDFN���7KLV�UHSHDWV�XQWLO�WKH�SURFHVV�HQFRXQWHUV�D�\LHOG�IUDPH��SURPSWLQJ�LW�
WR�\LHOG�WR�DQRWKHU�SURFHVV��RU�UXQV�RXW�RI�IUDPHV�LQ�LWV�VWDFN��FDXVLQJ�LW�WR�WHUPLQDWH�DOWRJHWKHU����
7KH�IROORZLQJ�KLJK�OHYHO�VFKHPDWLF�VKRZV�WKH�GHFLVLRQV�XVHG�E\�D�SURFHVV�WR�KDQGOH�WKH�IUDPH�DW�WKH�
WRS�RI�LWV�VWDFN��
�

�������������� �+RZ�D�3URFHVV�+DQGOHV�,WV�7RS�6WDFN�)UDPH�
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(YDOXDWLRQ�RI�D�6LPSOH�3URJUDP�
�
7KH�HYDOXDWRU�LV�EHVW�H[SODLQHG�E\�ZDONLQJ�WKURXJK�DQ�H[DPSOH���&RQVLGHU�WKH�IROORZLQJ�VKRUW�
SURJUDP��
�

��������������������������������������������������������������������� �7KH�3URJUDP�%HLQJ�(YDOXDWHG������������������������������������������������������6HTXHQFH�)UDPH�RQ�6WDFN�
�
7KLV�SURJUDP�LV�UXQ�LQVLGH�D�6FUDWFK�SURFHVV�LQ�D�VLQJOH�WLPH�VWHS��ZLWKRXW�\LHOGLQJ�FRQWURO�WR�
DQRWKHU�SURFHVV����7KH�SURFHVV�LV�LQLWLDOO\�VWDUWHG�ZLWK�D�VWDFN�FRQWDLQLQJ�D�VLQJOH�VHTXHQFH�IUDPH��DV�
VKRZQ�DERYH�LQ�VWDJH�������7KLV�IUDPH�FRQWDLQV�D�OLVW�RI�WKH�WZR�FRPPDQGV�WR�HYDOXDWH��DORQJ�ZLWK�D�
SURJUDP�FRXQWHU�WKDW�LQGLFDWHV�ZKLFK�RQH�WR�HYDOXDWH�QH[W���,QLWLDOO\��WKH�SURJUDP�FRXQWHU�SRLQWV�WR�
WKH�IRUZDUG�FRPPDQG��VLQFH�WKDW�LV�WKH�RQH�WKDW�PXVW�EH�HYDOXDWHG�ILUVW��
�
:KHQ�WKH�VFKHGXOHU�DOORZV�WKH�6FUDWFK�SURFHVV�WR�UXQ�IRU�RQH�VWHS��WKH�SURFHVV�ORRNV�DW�WKH�WRS�RI�
WKH�VWDFN�DQG�VHHV�WKH�VHTXHQFH�IUDPH���,W�WKHQ�DGYDQFHV�WKH�SURJUDP�FRXQWHU�WR�SRLQW�WR�WKH�QH[W�
FRPPDQG�LQ�WKH�VHTXHQFH��DQG�SXVKHV�D�QHZ�EORFN�IUDPH�RQWR�WKH�VWDFN�IRU�HYDOXDWLQJ�WKH�IRUZDUG�
FRPPDQG��DV�VKRZQ�EHORZ�LQ�VWDJH������
�

������������������������������������ �����&RPPDQG�)UDPH�3XVKHG�RQ�6WDFN�������������������������������������������$QRWKHU�&RPPDQG�)UDPH�RQ�6WDFN�
�
1H[W��WKH�SURFHVV�VHHV�WKH�EORFN�IUDPH�RQ�WRS�RI�WKH�VWDFN��DQG�LWV�EHKDYLRU�ZLOO�QRZ�GHSHQG�RQ�
ZKDW�W\SH�RI�EORFN�LW�PXVW�HYDOXDWH���7KHUH�DUH�WKUHH�W\SHV�RI�EORFNV���VHOI�HYDOXDWLQJ�EORFNV��VXFK�DV�
QXPEHUV�DQG�ERROHDQV��ZKRVH�YDOXHV�DUH�WULYLDO�WR�FRPSXWH���SULPLWLYH��WKH�PDMRULW\�RI�EORFNV�IDOO�
LQWR�WKLV�FDWHJRU\���DQG�VSHFLDO��RQHV�ZLWK�VSHFLDO�HYDOXDWLRQ�UXOHV�OLNH�IRUHYHU��UHSHDW��LI��HWF����7KH�
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�IRUZDUG��EORFN�LV�D�SULPLWLYH�FRPPDQG���7R�HYDOXDWH�LW��ZH�ILUVW�FRPSDUH�WKH�QXPEHU�RI�
DUJXPHQWV�LW�UHTXLUHV��RQH��ZLWK�WKH�QXPEHU�RI�DUJXPHQW�YDOXHV�ZH�KDYH�VR�IDU�FRPSXWHG��]HUR��DV�
GHVLJQDWHG�E\�WKH�HPSW\�EXEEOH�RQ�WKH�ULJKW�VLGH�RI�WKH�EORFN�IUDPH����7KLV�PHDQV�ZH�PXVW�ILUVW�
SXVK�D�QHZ�EORFN�IUDPH�FRQWDLQLQJ�WKH������DUJXPHQW�RQ�WKH�WRS�RI�WKH�VWDFN��DV�VKRZQ�LQ�VWDJH�
�����
�
7KLV�WLPH��ZKHQ�WKH�SURFHVV�VHHV�WKH�QHZ�EORFN�IUDPH�RQ�WRS�RI�WKH�VWDFN��LW�UHFRJQL]HV�WKH������
EORFN�WR�EH�VHOI�HYDOXDWLQJ���,W�WKHUHIRUH�DVNV�WKH�EORFN�WR�HYDOXDWH�LWVHOI��DQG�WKXV�WKH�YDOXH����LV�
FRPSXWHG���7KH������EORFN�IUDPH�LV�QRZ�SRSSHG�RII�WKH�VWDFN��DQG�WKH�FRPSXWHG�YDOXH����LV�
SODFHG�LQ�WKH�IRUZDUG�EORFN�IUDPH
V�OLVW�RI�DUJXPHQW�YDOXHV���7KLV�YDOXH�DSSHDUV�LQ�WKH�EXEEOH�RQ�
WKH�ULJKW�VLGH�RI�WKH�IRUZDUG�EORFN�IUDPH�LQ�VWDJH�����EHORZ��
�

������������������������������������ �����3RSV�%DFN�ZLWK�$UJXPHQW�9DOXH����������������������������������������������5HDG\�IRU�1H[W�%ORFN�LQ�6HTXHQFH�
�
7KLV�WLPH��WKH�SURFHVV�ZLOO�VHH�WKDW�LW�KDV�DOO�WKH�DUJXPHQW�YDOXHV�LW�QHHGV�WR�HYDOXDWH�WKH�IRUZDUG�
EORFN��DQG�ZLOO�QRZ�DVN�WKH�EORFN�IRU�D�PHWKRG�QDPH���7KLV�PHWKRG���IRUZDUG����LV�LQYRNHG�RQ�WKH�
6FUDWFK�REMHFW�LQ�TXHVWLRQ�ZLWK�WKH�DUJXPHQW�YDOXHV�������SURPSWLQJ�WKH�REMHFW�WR�PRYH�IRUZDUG�LQ�
WKH�ZRUOG�SDQH�E\����XQLWV���:H�WKHQ�SRS�WKH�EORFN�IUDPH�RII�WKH�VWDFN��DQG�ZH�DUH�UHDG\�WR�
HYDOXDWH�WKH�QH[W�EORFN�LQ�WKH�VHTXHQFH��ZLWK�WKH�VWDFN�DV�VKRZQ�LQ�VWDJH������
�
�
(YDOXDWLQJ�D�)RUHYHU�%ORFN�
�
:H�DUH�QRZ�UHDG\�WR�XQGHUVWDQG�KRZ�D�VSHFLDO�EORFN�OLNH��IRUHYHU��LV�HYDOXDWHG����7KH�EHKDYLRU�RI�
D�IRUHYHU�EORFN�LV�WKH�EDVLV�IRU�LPSOHPHQWLQJ�WKH��ORRS�XQWLO�HYHQW��EORFNV�GHVFULEHG�ODWHU����7KH�
IROORZLQJ�SLFWXUHV�VKRZ�WKH�EHIRUH�DQG�DIWHU�VWDWHV�RI�WKH�WRS�RI�WKH�VWDFN��ZKHQ�D��IRUHYHU�>WXUQ�
��@��EORFN�LV�HYDOXDWHG�
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������������������������������������ �7RS�RI�6WDFN�%HIRUH�(YDOXDWLRQ������������������������������������������������7RS�RI�6WDFN�$IWHU�(YDOXDWLRQ�
�
,QLWLDOO\��WKH�SURFHVV�KDV�D�EORFN�IUDPH�DW�WKH�WRS�RI�LWV�VWDFN���7KLV�IUDPH�FRQWDLQV�RXU�IRUHYHU�
EORFN���,Q�HYDOXDWLQJ�WKLV�EORFN��WKH�SURFHVV�QRWLFHV�WKDW�WKH�IRUHYHU�FRPPDQG�LV�D�PHPEHU�RI�D�
VKRUW�OLVW�RI�EORFNV�ZLWK�VSHFLDO�HYDOXDWLRQ�UXOHV���7KH�UXOH�IRU�D�IRUHYHU�EORFN�WHOOV�WKH�SURFHVV�WR�
DGG�WZR�DGGLWLRQDO�IUDPH�WR�WKH�VWDFN��D�\LHOG�IUDPH�DQG��RQ�WRS�RI�WKDW��D�VHTXHQFH�IUDPH�IRU�
HYDOXDWLQJ�WKH�OLVW�RI�EORFNV�FRQWDLQHG�E\�WKH�IRUHYHU�ORRS����,Q�RXU�H[DPSOH��WKH�OLVW�FRQVLVWV�RI�D�
VLQJOH�WXUQ�EORFN����7KH�SURFHVV�ZLOO�ILUVW�HYDOXDWH�DQG�SRS�RII�WKH�VHTXHQFH�IUDPH���7KHQ��KDYLQJ�
HYDOXDWHG�WKH�EORFNV�LQVLGH�WKH�IRUHYHU�ORRS��WKH�SURFHVV�ZLOO�SRS�RII�WKH�\LHOG�IUDPH�DQG�\LHOG�
FRQWURO��DOORZLQJ�WKH�VFKHGXOHU�WR�UXQ�DOO�RWKHU�SURFHVVHV�IRU�RQH�VWHS�HDFK���:KHQ�FRQWURO�UHWXUQV�
WR�WKLV�SURFHVV��WKH�VWDFN�ZLOO�EH�LQ�WKH�VDPH�VWDWH�LW�VWDUWHG�LQ��ZLWK�WKH�IRUHYHU�EORFN
V�IUDPH�DW�WKH�
WRS�RI�WKH�VWDFN���7KXV��WKH�ORRS�ZLOO�UHSHDW�LQ�WKLV�PDQQHU�LQGHILQLWHO\��
�
�
%URDGFDVWLQJ�(YHQWV�DQG�6WDUWLQJ�3URFHVVHV�
�
1RWH���7R�VHSDUDWH�LVVXHV�RI�LPSOHPHQWDWLRQ�IURP�XVHU�LQWHUIDFH�DQG�PHWDSKRU�LVVXHV��,�ZLOO�UHYHUW�WR�RXU�HDUOLHU�
UDZ��PHWDSKRU�IUHH�ODQJXDJH�ZKHQ�GLVFXVVLQJ�WKH�LPSOHPHQWDWLRQ�RI�WKH�HYHQW�V\VWHP��
�
7R�VXSSRUW�WKH�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO��DQ�HYHQW�DUJXPHQW�ZDV�DGGHG�WR�WKH�XVHU�
LQWHUIDFH���7KHVH�DUJXPHQWV�DSSHDU�LQ�WKH�YDULRXV�HYHQW�UHODWHG�EORFNV�LQ�WKH�IRUP�RI�FRORUHG�LFRQV�
�RI�IODJV�RU�HQYHORSHV����:KHQ�D�SURFHVV�HQFRXQWHUV�DQ�HYHQW�DUJXPHQW��LW�UHWXUQV�D�VWULQJ�
UHSUHVHQWLQJ�WKH�HYHQW�QDPH���EOXH���IRU�H[DPSOH��DV�WKH�DUJXPHQW
V�YDOXH���6XSSRUW�IRU�QDPLQJ�
HYHQWV�ZLWK�DUELWUDU\�VWULQJV�ZDV�LPSOHPHQWHG�GHOLEHUDWHO\��LQ�DQWLFLSDWLRQ�RI�ODWHU�DOORZLQJ�XVHUV�
WR�HQWHU�WKHLU�RZQ�HYHQW�QDPHV��
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7KH��EURDGFDVW�HYHQW��FRPPDQG�LV�LPSOHPHQWHG�DV�D�SULPLWLYH�EORFN��PHDQLQJ�WKDW�LW�GRHV�QRW�
UHTXLUH�D�VSHFLDO�HYDOXDWLRQ�UXOH���,WV�HYHQW�DUJXPHQW�LV�HYDOXDWHG�QRUPDOO\��DQG�WKH�EORFN�VLPSO\�
OHYHUDJHV�SULPLWLYH�EHKDYLRU�EXLOW�LQWR�WKH�6FUDWFK�REMHFW�WKDW�LV�GRLQJ�WKH�EURDGFDVWLQJ���7KLV�
SULPLWLYH�EHKDYLRU�FDXVHV�6FUDWFK�WR�FUHDWH�D�QHZ�HYHQW�REMHFW�DQG�EURDGFDVWV�LW���7KLV�HYHQW�REMHFW�
FRQWDLQV�WKH�HYHQW
V�QDPH���EOXH���IRU�H[DPSOH�����/DWHU��WKH�HYHQW�ZLOO�DOVR�FRQWDLQ�DQ�DUJXPHQW�
YDOXH��DQG�FRXOG�RQH�GD\�LQFOXGH�LQIRUPDWLRQ�DERXW�WKH�REMHFW�WKDW�EURDGFDVWHG�WKH�HYHQW����7R�
EURDGFDVW�WKH�HYHQW��6FUDWFK�PXVW�ILQG�DOO��ZKHQ�HYHQW�UHFHLYHG��VFULSWV�OLVWHQLQJ�IRU�HYHQWV�
PDWFKLQJ�WKH�QDPH�RI�WKH�QHZO\�FUHDWHG�HYHQW���)RU�HDFK�VXFK�VFULSW��6FUDWFK�FUHDWHV�D�QHZ�
SURFHVV���7KLV�SURFHVV�LV�DGGHG�WR�WKH�VFKHGXOHU��ZLWK�LWV�VWDFN�LQLWLDOO\�FRQWDLQLQJ�D�VLQJOH�VHTXHQFH�
IUDPH�ZLWK�WKH�OLVW�RI�EORFNV�DSSHDULQJ�XQGHU�WKH�VFULSW�KDW��
�
2QH�RSHQ�LVVXH�FRQFHUQV�ZKDW�WR�GR�ZKHQ�DQ�HYHQW�LV�VHQW�WR�D�VFULSW�WKDW�LV�DOUHDG\�DVVRFLDWHG�ZLWK�
D�UXQQLQJ�SURFHVV���:H�IHHO�WKDW�D�KDW�VKRXOG�QHYHU�EH�DVVRFLDWHG�ZLWK�WZR�SURFHVVHV�DW�WKH�VDPH�
WLPH��EXW�WKLV�VWLOO�DOORZV�IRU�VHYHUDO�SRVVLEOH�VROXWLRQV���2QH�LV�WR�XVH�WKH�HYHQW�DV�D�WULJJHU�WR�VWRS�D�
SURFHVV�WKDW�LV�DOUHDG\�UXQQLQJ���+RZHYHU��VXFK�EHKDYLRU�FDQ�EH�VRPHZKDW�VXUSULVLQJ�WR�WKH�XVHU���
$QRWKHU�SRVVLELOLW\�ZRXOG�EH�VLPSO\�WR�LJQRUH�WKH�QHZ�HYHQW���7KLV�LV�WKH�EHKDYLRU�,�XOWLPDWHO\�
LPSOHPHQWHG�IRU�P\�WKHVLV�ZRUN���,�KDYH�IRXQG�LW�WR�EH�UHDVRQDEOH�IRU�VLPSOH�XVHV�RI�HYHQWV��EXW�
SRWHQWLDOO\�GDQJHURXV�ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�EORFNV�WKDW�ZDLW�IRU�DQ�HYHQW���)RU�H[DPSOH��
FRQVLGHU�WKH��SROLWH�JX\��DQG��DFNQRZOHGJHU��VFULSWV��UHSURGXFHG�KHUH��
�

������������������������������������������������������� �:DLWLQJ�IRU�$FNQRZOHGJPHQW����������������������������������������������������������������%URDGFDVWLQJ�D�5HVSRQVH�
�
,I�WKH��DFNQRZOHGJHU��VFULSW�LV�DOUHDG\�UXQQLQJ�ZKHQ��SROLWH�JX\��EURDGFDVWV�WKH�EOXH�HYHQW��
6FUDWFK�ZLOO�LJQRUH�WKH�HYHQW��DQG��SROLWH�JX\��ZLOO�EH�ZDLWLQJ�IRUHYHU�IRU�D�JUHHQ�DFNQRZOHGJPHQW�
HYHQW���7KLV�LV�D�FRPPRQ�GLIILFXOW\�LQ�SDUDOOHO�SURJUDPPLQJ�ZKHQ�WKHUH�LV�D�VKDUHG�UHVRXUFH��WKH�
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�DFNQRZOHGJHU��VFULSW����7KH�W\SLFDO�VROXWLRQ�ZRXOG�EH�WR�KDYH�WKH��EURDGFDVW�HYHQW��FRPPDQG�
ZDLW��EORFN��XQWLO�WKH��DFNQRZOHGJHU��VFULSW�LV�ILQLVKHG�UXQQLQJ�DQ�HDUOLHU�SURFHVV�DQG�UHDG\�WR�VWDUW�
D�QHZ�RQH���+RZHYHU��VXFK�D�VROXWLRQ�GRHV�QRW�VHHP�DSSURSULDWH�IRU�D�EURDGFDVW�PRGHO��DQG�KDV�LWV�
RZQ�VKDUH�RI�GLIILFXOWLHV��
�
�
:DLWLQJ�IRU�(YHQWV�
�
7KH��ZDLW�XQWLO�HYHQW��EORFN�EHKDYHV�H[DFWO\�OLNH�D��ORRS�XQWLO�HYHQW��EORFN�FRQWDLQLQJ�DQ�HPSW\�
VHTXHQFH�RI�FRPPDQGV���:H�ZLOO�WKHUHIRUH�IRFXV�RQO\�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKH��ORRS�XQWLO�
HYHQW��EORFN���,W�ZDV�RULJLQDOO\�XQFOHDU�WR�XV�KRZ�D��ORRS�XQWLO�HYHQW��EORFN�VKRXOG�EHKDYH���:H�
FRQVLGHUHG�WUHDWLQJ�LW�OLNH�D�ZKLOH�ORRS��LQ�ZKLFK�ZH�RQO\�WHVW�DW�WKH�EHJLQQLQJ�RI�HDFK�ORRS�
LWHUDWLRQ�LI�WKH�GHVLJQDWHG�HYHQW�KDV�DUULYHG���%XW��LI�WKH�VHTXHQFH�RI�FRPPDQGV�LQVLGH�WKH�ORRS�WRRN�
D�ORQJ�WLPH�WR�H[HFXWH��IRU�H[DPSOH��LI�LW�LQFOXGHG�D��ZDLW�����VHFRQGV��EORFN���WKLV�ZRXOG�PHDQ�
JUDQWLQJ�DQ�H[WHQGHG�H[LVWHQFH�WR�HYHQWV���:H�ZRXOG�QHHG�WR�NHHS�WUDFN�RI�ZKDW�HYHQWV�KDG�EHHQ�
UHFHLYHG�GXULQJ�WKH�ORRS�LWHUDWLRQ��DQG�DOO�RI�WKLV�ZRXOG�FRQIOLFW�ZLWK�RXU�LQWHQWLRQ�WKDW�HYHQWV�
VKRXOG�EH�IOHHWLQJ�DQG�VRRQ�IRUJRWWHQ�RFFXUUHQFHV���:H�XOWLPDWHO\�VHWWOHG�RQ�D�EHKDYLRU�LQ�ZKLFK�
DQ�HYHQW�FRXOG�LQWHUUXSW�D�SURFHVV�DW�DQ\�WLPH��
�
7KH��ORRS�XQWLO�HYHQW��FRPPDQG�LV�LPSOHPHQWHG�DV�D�VSHFLDO�EORFN��ZKLFK�PHDQV�WKDW�LW�UHTXLUHV�
WKH�6FUDWFK�SURFHVV�WR�DSSO\�D�VSHFLDO�HYDOXDWLRQ�UXOH�IRU�LW���7KH��ORRS�XQWLO�HYHQW��EORFN�VKRXOG�DFW�
H[DFWO\�OLNH�D�IRUHYHU�EORFN�XQWLO�DQ�HYHQW�ZLWK�WKH�GHVLJQDWHG�QDPH�LV�UHFHLYHG��DW�ZKLFK�SRLQW�WKH�
SURFHVV�VKRXOG�FRQWLQXH�HYDOXDWLQJ�VXEVHTXHQW�EORFNV���7KHUHIRUH��WKH�HYDOXDWLRQ�UXOH�IRU�WKLV�EORFN�
VKRXOG�FDXVH�WKH�SURFHVV�����WR�WDNH�QRWH�RI�ZKDW�HYHQW�QDPH�LW�LV�ZDLWLQJ�IRU�DQG�ZKHUH�WR�UHWXUQ�
ZKHQ�WKDW�HYHQW�LV�UHFHLYHG��DQG�����WR�RWKHUZLVH�EHKDYH�OLNH�D�IRUHYHU�ORRS����:H�ZLOO�DOVR�UHTXLUH�
D�PHFKDQLVP�IRU�EUHDNLQJ�RXW�RI�WKH�ORRS�ZKHQ�WKH�HYHQW�LV�UHFHLYHG���
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7KH�ILUVW�GLDJUDP�EHORZ�VKRZV�WKH�VWDFN�DV�LW�DSSHDUV�DIWHU�WKH�HYHQW�DUJXPHQW�KDV�EHHQ�HYDOXDWHG�
IRU�DQ��XQWLO�UHG�UHFHLYHG�>WXUQ���@��LQVWUXFWLRQ��
�

������������������������������������ �����%ORFN�)UDPH�ZLWK�$UJXPHQW�(YDOXDWHG�������������������������������������5HWXUQ�0DUNHU�)UDPH�,QVHUWHG�
�
$W�WKLV�SRLQW��6FUDWFK�LQVHUWV�D�QHZ�NLQG�RI�IUDPH��FDOOHG�D�UHWXUQ�PDUNHU��DV�VKRZQ�LQ�WKH�VHFRQG�
GLDJUDP���,Q�RXU�H[DPSOH��WKH�UHWXUQ�PDUNHU�IUDPH�WHOOV�WKH�SURFHVV�WKDW��ZKHQ�D�UHG�HYHQW�LV�
UHFHLYHG��WKH�SURFHVV�VKRXOG�����SRS�WKH�UHWXUQ�PDUNHU�DQG�DOO�IUDPHV�DERYH�LW�RII�WKH�VWDFN��DQG�����
FRQWLQXH�H[HFXWLRQ�DW�ZKDWHYHU�IUDPH�DSSHDUHG�EHORZ�WKH�UHWXUQ�PDUNHU���8QWLO�WKDW�HYHQW�DUULYHV��
WKH�SURFHVV�ZLOO�EHKDYH�OLNH�D�IRUHYHU�ORRS���+RZHYHU��ZH�ZDQW�WKLV�UHWXUQ�PDUNHU�WR�EH�LQVHUWHG�
RQO\�RQFH��QRW�RQ�HYHU\�LWHUDWLRQ�RI�WKH�ORRS���:H�WKHUHIRUH�DGG�DQ�H[WUD�GXPP\�DUJXPHQW�YDOXH�
�LQGLFDWHG�E\�DQ�DVWHULVN�LQ�WKH�GLDJUDPV��WR�WKH��ORRS�XQWLO�HYHQW��EORFN�IUDPH��LQGLFDWLQJ�WKDW�ZH�
KDYH�DOUHDG\�DGGHG�D�UHWXUQ�PDUNHU����:H�FRXOG�MXVW�ORRN�WR�VHH�LI�WKHUH�LV�D�UHWXUQ�PDUNHU�DOUHDG\�
SUHVHQW��EXW�ZKDW�LI�D�PDUNHU�ZDV�SXW�WKHUH�IRU�VRPH�RWKHU�UHDVRQ"��
�
2Q�HDFK�LWHUDWLRQ��WKH�SURFHVV�ZLOO�FKHFN�IRU�WKH�GXPP\�YDOXH���,I�QRQH�LV�IRXQG��WKHQ�D�UHWXUQ�
PDUNHU�LV�LQVHUWHG�EHORZ�DQG�D�GXPP\�YDOXH�LV�DGGHG�WR�WKH�EORFN�IUDPH���,I�WKH�GXPP\�YDOXH�LV�
WKHUH�DOUHDG\��WKH�SURFHVV�ZLOO�DGG�D�VHTXHQFH�IUDPH�RQ�WRS�RI�D�\LHOG�IUDPH��VKRZQ�EHORZ�LQ�WKH�
WKLUG�GLDJUDP���MXVW�DV�LW�GLG�IRU�WKH�IRUHYHU�ORRS��
�

�������������� �������������������������������������������(YDOXDWHG�/LNH�D�)RUHYHU�/RRS�
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,QWHUUXSWLQJ�D�/RRS�ZLWK�DQ�(YHQW�
�
,Q�RUGHU�WR�LQWHUUXSW�WKLV�ORRS��VRPHRQH�PXVW�EURDGFDVW�D�UHG�HYHQW���3UHYLRXVO\��ZH�VDLG�WKDW�
EURDGFDVWLQJ�DQ�HYHQW�RQO\�SURPSWV�6FUDWFK�WR�VWDUW�QHZ�SURFHVVHV��IRU�FRUUHVSRQGLQJ�VFULSW�KDWV����
%XW��WKLV�LV�LQVXIILFLHQW�WR�VXSSRUW��ORRS�XQWLO�HYHQW��EORFNV��EHFDXVH�ZH�QRZ�UHTXLUH�EURDGFDVWLQJ�
DQ�HYHQW�WR�FKDQJH�WKH�EHKDYLRU�RI�SURFHVVHV�WKDW�KDYH�DOUHDG\�EHHQ�VWDUWHG���7KHUHIRUH��ZKHQ�DQ�
HYHQW�LV�EURDGFDVWHG��ZH�ZLOO�QRZ�SDVV�WKH�HYHQW�WR�HDFK�H[LVWLQJ�SURFHVV��LQ�DGGLWLRQ�WR�VWDUWLQJ�
QHZ�RQHV��
�
5HFDOO�WKDW�WKH�VFKHGXOHU�RQO\�WUXO\�UXQV�RQH�SURFHVV�DW�D�WLPH��ZLWK�DOO�RWKHUV�LQ�D�VRUW�RI�
VXVSHQGHG�DQLPDWLRQ���$�SURFHVV�ZLOO�RQO\�FKHFN�IRU�QHZO\�EURDGFDVWHG�HYHQWV�ZKHQ�WKH�VFKHGXOHU�
DVNV�LW�WR�UXQ�IRU�D�VWHS���%XW��WKLV�PHDQV�WKDW�LW�LV�SRVVLEOH�IRU�PRUH�WKDQ�RQH�HYHQW�WR�DUULYH�EHIRUH�
D�SURFHVV�FDQ�H[DPLQH�DQ\���:KHQ�WKLV�KDSSHQV��LW�LV�LPSRUWDQW�WKDW�WKH�SURFHVV�KDQGOH�WKHP�LQ�WKH�
RUGHU�WKH\�ZHUH�UHFHLYHG����2WKHUZLVH��QHVWHG��ORRS�XQWLO�HYHQW��EORFNV�ZLOO�H[KLELW�VXUSULVLQJ�
EHKDYLRU����7KHUHIRUH��LQ�DGGLWLRQ�WR�KDYLQJ�D�VWDFN��LW�LV�QRZ�QHFHVVDU\�IRU�D�SURFHVV�WR�PDLQWDLQ�DQ�
HYHQW�TXHXH���:KHQ�DQ�HYHQW�LV�EURDGFDVWHG��LW�LV�DGGHG�WR�WKH�HQG�RI�HDFK�SURFHVV
V�HYHQW�TXHXH���
(YHU\�WLPH�D�SURFHVV�LV�DERXW�WR�ORRN�DW�WKH�IUDPH�RQ�WRS�RI�LWV�VWDFN��LW�ZLOO�QRZ�ILUVW�FKHFN�LWV�
HYHQW�TXHXH����,I�ZH�RQO\�FKHFNHG�IRU�QHZ�HYHQWV�ZKHQ�WKH�SURFHVV�LV�ILUVW�DVNHG�WR�UXQ�D�VWHS��WKHQ�
ZH�ZRXOG�PLVV�DQ\�HYHQWV�EURDGFDVWHG�E\�WKH�SURFHVV�LWVHOI���
�
7KH�SURFHVV�H[DPLQHV�WKH�HYHQWV�LQ�WKH�RUGHU�WKH\�ZHUH�UHFHLYHG���)RU�HDFK�RQH��LW�ORRNV�WKURXJK�
WKH�VWDFN��VWDUWLQJ�IURP�WKH�WRS��IRU�D�UHWXUQ�PDUNHU�IUDPH�ZDLWLQJ�IRU�DQ�HYHQW�ZLWK�WKH�VDPH�
QDPH���,I�D�PDWFK�LV�IRXQG��WKDW�PDUNHU�IUDPH�DQG�DOO�IUDPHV�DERYH�LW�DUH�SRSSHG�RII�WKH�VWDFN���
2WKHUZLVH��WKH�HYHQW�LV�LJQRUHG���2QH�E\�RQH��HDFK�HYHQW�LV�UHPRYHG�IURP�WKH�TXHXH���:KHQ�WKHUH�
DUH�QRQH�OHIW�WR�H[DPLQH��HYDOXDWLRQ�SURFHHGV�DV�XVXDO�IURP�WKH�WRS�RI�WKH�VWDFN��
�
7KH�GHWDLOV�RI�WKLV�DUFKLWHFWXUH�SULPDULO\�KDYH�LPSOLFDWLRQV�IRU�WKH�EHKDYLRU�RI�QHVWHG�ORRSV���,Q�WKH�
IROORZLQJ�H[DPSOH��ZH�KDYH�D��ZDLW�XQWLO�HYHQW��EORFN�QHVWHG�LQVLGH�D��ORRS�XQWLO�HYHQW��EORFN���
�5HFDOO�WKDW��ZDLW�XQWLO�HYHQW��EORFNV�EHKDYH�H[DFWO\�OLNH�HPSW\��ORRS�XQWLO�HYHQW��EORFNV����%RWK�
EORFNV�DUH�ZDLWLQJ�IRU�D�UHG�HYHQW��VR�WZR�UHG�UHWXUQ�PDUNHUV�DSSHDU�RQ�WKH�VWDFN��
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�������������� ��������������1HVWHG�%ORFNV�:DLWLQJ�IRU�WKH�6DPH�(YHQW�
�
:KHQ�D�UHG�HYHQW�DSSHDUV�LQ�WKH�HYHQW�TXHXH��WKH�SURFHVV�ZLOO�RQO\�SRS�WKH�WRS�WZR�IUDPHV�RII�WKH�
VWDFN��IURP�WKH�WRS�UHWXUQ�PDUNHU�RQ�XS���2Q�WKH�RWKHU�KDQG��LQ�WKH�H[DPSOH�EHORZ��D�UHG�HYHQW�
ZLOO�EUHDN�RXW�RI�ERWK�ORRSV��SRSSLQJ�IUDPHV�RII�WKH�VWDFN�IURP�WKH�UHG�UHWXUQ�PDUNHU�RQ�XS��
LQFOXGLQJ�WKH�EOXH�UHWXUQ�PDUNHU��
�

�������������� ��������������1HVWHG�%ORFNV�:DLWLQJ�IRU�'LIIHUHQW�(YHQWV�
�
&RQVLGHU�WKH�VDPH�H[DPSOH�DJDLQ��EXW�WKLV�WLPH�IRU�WKH�FDVH�ZKHUH�WKH�HYHQW�TXHXH�FRQWDLQV�ERWK�D�
UHG�DQG�D�EOXH�HYHQW��HDFK�RI�ZKLFK�PXVW�KDYH�DUULYHG�VLQFH�WKH�ODVW�WLPH�WKLV�SURFHVV�\LHOGHG����,I�
WKH�EOXH�HYHQW�DUULYHG�ILUVW��WKHQ�ZH�ZLOO�SRS�IUDPHV�RII�WKH�VWDFN�IURP�WKH�EOXH�UHWXUQ�PDUNHU�RQ�
XS��DQG�WKHQ�IURP�WKH�UHG�PDUNHU�RQ�XS���2Q�WKH�RWKHU�KDQG��LI�WKH�UHG�HYHQW�DUULYHG�ILUVW��ZH�ZLOO�
SRS�DOO�IUDPHV�IURP�WKH�UHG�PDUNHU�RQ�XS��LQFOXGLQJ�WKH�EOXH�UHWXUQ�PDUNHU���$W�WKLV�SRLQW��ZH�ZLOO�
VWLOO�KDYH�D�EOXH�HYHQW�OHIW�LQ�WKH�TXHXH���,I�WKHUH�DUH�WUXO\�QR�PRUH�EOXH�PDUNHUV�OHIW�RQ�WKH�VWDFN��
WKHQ�WKLV�HYHQW�ZLOO�EH�LJQRUHG���%XW��LI�WKHUH�KDG�EHHQ�D�VHFRQG�EOXH�UHWXUQ�PDUNHU�VRPHZKHUH�
EHORZ�WKH�SRUWLRQ�RI�WKH�VWDFN�VKRZQ��DV�ZRXOG�EH�WKH�FDVH�LI�WKH��XQWLO�UHG�UHFHLYHG��ORRS�ZHUH�
QHVWHG�LQVLGH�D�ODUJHU��XQWLO�EOXH�UHFHLYHG��ORRS���WKHQ�DGGLWLRQDO�IUDPHV�ZLOO�EH�SRSSHG�RII�WKH�
VWDFN���,Q�RWKHU�ZRUGV��WKH�RUGHU�WKDW�WKH�HYHQWV�DUH�UHFHLYHG�PD\�DIIHFW�KRZ�D�SURFHVV�EHKDYHV���
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7KLV�LV�ZK\�LW�LV�LPSRUWDQW�WR�NHHS�WUDFN�RI�WKH�RULJLQDO�RUGHULQJ�RI�HYHQWV�E\�VWRULQJ�WKHP�LQ�D�
TXHXH�VWUXFWXUH��
�
�
(YHQWV�ZLWK�$UJXPHQWV�
�
,W�LV�WLPH�WR�H[WHQG�RXU�EURDGFDVW�PRGHO�WR�LQFOXGH�HYHQWV�ZLWK�DUJXPHQW�YDOXHV���1RZ��ZKHQ�ZH�
HYDOXDWH�D��EURDGFDVW�EOXH�ZLWK�����EORFN��6FUDWFK�ZLOO�FUHDWH�DQ�HYHQW�REMHFW�ZKRVH�QDPH�LV�
�EOXH��DQG�ZKRVH�DUJXPHQW�YDOXH�LV������:KHQ�DQ�HYHQW�LV�EURDGFDVWHG�ZLWKRXW�VSHFLI\LQJ�DQ�
DUJXPHQW��E\�XVLQJ�D��EURDGFDVW�EOXH��EORFN��IRU�H[DPSOH���DQ�DUJXPHQW�YDOXH�RI���LV�DXWRPDWLFDOO\�
VHW�E\�GHIDXOW���7KLV�PHDQV�WKDW�D��UHFHLYHG�YDOXH��EORFN�ZLOO�UHWXUQ���ZKHQ�DQ�HYHQW�LV�UHFHLYHG�
ZLWK�QR�VSHFLILHG�DUJXPHQW�YDOXH��
�
,Q�RUGHU�WR�HYDOXDWH�D��UHFHLYHG�YDOXH��EORFN��HDFK�SURFHVV�PXVW�QRZ�UHPHPEHU�WKH�ODVW�HYHQW�LW�
UHFHLYHG��LQ�DGGLWLRQ�WR�NHHSLQJ�D�VWDFN�DQG�DQ�HYHQW�TXHXH����7KHUHIRUH��ZKHQ�D�SURFHVV�LV�FUHDWHG�
LQ�UHVSRQVH�WR�DQ�HYHQW��WKH�SURFHVV�QRZ�VWRUHV�WKLV�ODVW�UHFHLYHG�HYHQW���,Q�DGGLWLRQ��ZKHQ�DQ�HYHQW�
UHFHLYHG�LQ�WKH�SURFHVV
V�HYHQW�TXHXH�UHVXOWV�LQ�WKH�WHUPLQDWLRQ�RI�D�ORRS��WKDW�HYHQW�JHWV�VWRUHG�DV�
WKH�ODVW�UHFHLYHG�HYHQW��DQG�WKH�SUHYLRXV�HYHQW�LV�IRUJRWWHQ����7KH��UHFHLYHG�EORFN��FRPPDQG�LV�
LPSOHPHQWHG�DV�D�VSHFLDO�EORFN���7R�HYDOXDWH�LW��WKH�SURFHVV�VLPSO\�UHWXUQV�WKH�DUJXPHQW�YDOXH�RI�
WKH�ODVW�UHFHLYHG�HYHQW��
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�������������9,���&$6(�678'<�
�
7KH�6SDFH�,QYDGHUV�*DPH�
�
7R�VWHS�EDFN�DQG�JHW�D�VHQVH�RI�ZKDW�LW�LV�OLNH�WR�XVH�HYHQWV��,�GHFLGHG�WR�SURJUDP�D�VLPSOLILHG�
YHUVLRQ�RI�WKH�FODVVLF��VSDFH�LQYDGHUV��DUFDGH�JDPH�LQ�6FUDWFK���%HORZ�LV�D�VFUHHQVKRW�RI�WKH�6FUDWFK�
ZRUOG�SDQH�IRU�P\�VSDFH�LQYDGHUV�JDPH��
�

�������������� ��������������������������6FUDWFK�:RUOG�3DQH�IRU�P\�6SDFH�,QYDGHUV�*DPH�
�
0\�VLPSOH�JDPH�FRQVLVWV�RI�MXVW�WKUHH�REMHFWV�������D�WULDQJXODU�UHG�VSDFHVKLS�WKDW�PRYHV�DORQJ�WKH�
ERWWRP�RI�WKH�VFUHHQ�DV�,�PRYH�WKH�PRXVH������D�VPDOO�JUD\�EXOOHW�WKDW�LV�ILUHG�IURP�WKH�VSDFHVKLS�
ZKHQ�,�FOLFN�WKH�PRXVH�EXWWRQ��DQG�����D�JUHHQ�DOLHQ�FUHDWXUH�WKDW�]LJ]DJV�GRZQ�WKH�VFUHHQ���
%HFDXVH�WKHUH�LV�RQO\�RQH�EXOOHW�REMHFW�LQ�WKH�JDPH��WKH�VSDFHVKLS�FDQ�RQO\�ILUH�RQH�VKRW�DW�D�WLPH���
2QFH�D�EXOOHW�LV�ILUHG��WKH�VSDFHVKLS�PXVW�ZDLW�XQWLO�WKH�EXOOHW�JRHV�RII�WKH�WRS�RI�WKH�VFUHHQ�EHIRUH�
ILULQJ�DQRWKHU���,I�WKH�EXOOHW�VWULNHV�WKH�DOLHQ��WKH�DOLHQ�GLVDSSHDUV�DQG�WKH�JDPH�HQGV���$OWHUQDWLYHO\��
LI�WKH�DOLHQ�UHDFKHV�WKH�VSDFHVKLS��WKH�VSDFHVKLS�GLVDSSHDUV�DQG�WKH�JDPH�HQGV��
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7KH�6SDFHVKLS�
�
7KH�VSDFH�LQYDGHUV�JDPH�ZDV�LPSOHPHQWHG�XVLQJ�EORFNV�EDVHG�RQ�WKH�IODJ�PHWDSKRU�ZH�GHVFULEHG�
HDUOLHU���7R�VWDUW�WKH�JDPH��WKH�XVHU�UXQV�D�VSHFLDO��JR��VFULSW��ZKLFK�ZDYHV�D�JUHHQ�IODJ�WR�WHOO�ERWK�
VSDFHVKLS�DQG�DOLHQ�WKDW�WKH�JDPH�KDV�EHJXQ���7KLV�VFULSW�KDV�DUELWUDULO\�EHHQ�LQFOXGHG�DPRQJ�WKH�
VSDFHVKLS
V�VFULSWV��DV�VKRZQ�EHORZ��
�

�������������� ���������������������7KH�6SDFHVKLS
V�6FULSWV�
�
:KHQ�WKH�VSDFHVKLS�VHHV�WKLV�IODJ��LW�EHJLQV�UXQQLQJ�LWV��ZKHQ�JUHHQ�IODJ�ZDYHV��VFULSW�VKRZQ�
DERYH���,Q�WKLV�VFULSW��WKH�VSDFHVKLS�UHSHDWHGO\�����PRYHV�VR�WKDW�LWV�[�FRRUGLQDWH�FRUUHVSRQGV�WR�WKH�
[�FRRUGLQDWH�RI�WKH�PRXVH������ILUHV�D�EXOOHW�ZKHQ�WKH�PRXVH�LV�FOLFNHG��DQG�����GLHV��E\�KLGLQJ�
RIIVFUHHQ��DQG�VLJQDOV�WKH�HQG�RI�WKH�JDPH�LI�LW�WRXFKHV�WKH�DOLHQ���7R�ILUH�D�EXOOHW��WKH�VSDFHVKLS�
ZDYHV�D�\HOORZ�IODJ�WR�VWDUW�WKH�EXOOHW
V�ILULQJ�VFULSW���%HFDXVH�WKH�EXOOHW�QHHGV�WR�NQRZ�ZKHUH�WR�
VWDUW�ILULQJ�IURP��WKH�VSDFHVKLS�PXVW�VHQG�LWV�[�FRRUGLQDWH�WR�WKH�EXOOHW�DV�DQ�DUJXPHQW�ZLWK�WKH�
\HOORZ�IODJ�HYHQW��
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7KH�%XOOHW�
�
:KHQ�WKH�\HOORZ�IODJ�LV�ZDYHG��WKH�EXOOHW�ILUHV�E\�UXQQLQJ�WKH�FRUUHVSRQGLQJ�VFULSW��DV�VKRZQ�
EHORZ���,W�VHWV�LWV�[�FRRUGLQDWH�WR�PDWFK�WKH�VSDFHVKLS·V�SRVLWLRQ��DV�FRQWDLQHG�LQ�WKH�\HOORZ�IODJ�
HYHQW���7KH�EXOOHW�WKHQ�DGYDQFHV�XS�WKH�VFUHHQ���7KH�VFULSW�WHUPLQDWHV�ZKHQ�WKH�EXOOHW�KDV�JRQH�
RIIVFUHHQ���7KH�EXOOHW�KDV�DQ�DGGLWLRQDO�VFULSW�WKDW�FDXVHV�LW�WR�PRYH�RIIVFUHHQ�ZKHQHYHU�D�UHG�IODJ�
ZDYHV��VLJQDOLQJ�WKH�HQG�RI�WKH�JDPH���
�

�������������� �������������������7KH�%XOOHW
V�6FULSWV�
�
�
7KH�$OLHQ�
�
7KH�JUHHQ�IODJ��VLJQDOLQJ�WKH�VWDUW�RI�WKH�JDPH��WULJJHUV�WZR�RI�WKH�DOLHQ
V�VFULSWV�WR�VWDUW���%RWK�RI�
WKHVH�VFULSWV�FRQWLQXH�WR�UXQ�XQWLO�D�UHG�IODJ�LV�ZDYHG��VLJQDOLQJ�WKH�HQG�RI�WKH�JDPH���7KH�ILUVW�
VFULSW��DV�VKRZQ�LQ�WKH�IROORZLQJ�SLFWXUH��FDXVHV�WKH�DOLHQ�WR�GHVFHQG�IURP�RIIVFUHHQ��DQG�]LJ]DJ�
GRZQ�WKH�VFUHHQ�WRZDUG�WKH�VSDFHVKLS���7KH�VHFRQG�RQH�FDXVHV�WKH�DOLHQ�WR�GLH�LI�LW�HQFRXQWHUV�WKH�
EXOOHW��MXVW�DV�WKH�VSDFHVKLS�GRHV�ZKHQ�LW�WRXFKHV�WKH�DOLHQ���7KLV�EHKDYLRU�LV�UHDOL]HG�E\�UHSHDWHGO\�
WHVWLQJ�LI�WKH�DOLHQ
V�JUHHQ�FRORU�LV�RYHUODSSLQJ�ZLWK�WKH�EXOOHW
V�JUD\�FRORU���,I�WKLV�FRQGLWLRQ�RFFXUV��
WKHQ�WKH�DOLHQ�GLHV��E\�KLGLQJ�RIIVFUHHQ��DQG�ZDYHV�D�UHG�IODJ��VLJQDOLQJ�WKH�HQG�RI�WKH�JDPH��
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���7KH�$OLHQ
V�6FULSWV�
�
�
/HVVRQV�IURP�6SDFH�,QYDGHUV�
�
7KH�VSDFH�LQYDGHUV�JDPH�DSSHDUV�WR�KDYH�YDOLGDWHG�WKH�QHHG�WR�SDVV�DUJXPHQWV�LQ�HYHQWV���,QLWLDOO\��
ZH�KRSHG�WKDW�HYHQWV�ZLWKRXW�DUJXPHQW�YDOXHV�ZRXOG�EH�VXIILFLHQW�WR�JHQHUDWH�D�ZHDOWK�RI�
LQWHUHVWLQJ�SURJUDPPLQJ�SURMHFWV�LQ�6FUDWFK���+RZHYHU��6FUDWFK�ZRXOG�EH�IDU�WRR�OLPLWHG�LI�LW�GLG�
QRW�DOORZ�D�XVHU�WR�FUHDWH�D�SURMHFW�DV�VLPSOH�DV�P\�VSDFH�LQYDGHUV�JDPH��D�SURMHFW�WKDW�FRXOG�QRW�
KDYH�EHHQ�SURJUDPPHG�ZLWKRXW�SDVVLQJ�YDOXHV�ZLWK�HYHQWV���&OHDUO\��WKH�VSDFHVKLS�PXVW�
FRPPXQLFDWH�LWV�[�FRRUGLQDWH�WR�WKH�EXOOHW���,I�DOO�LQWHU�REMHFW�FRPPXQLFDWLRQ�LV�WR�EH�KDQGOHG�
WKURXJK�HYHQWV��WKHQ�SDFNDJLQJ�WKLV�YDOXH�LQVLGH�DQ�HYHQW�LV�WKH�RQO\�UHDVRQDEOH�VROXWLRQ��
�
7KHUH�DUH�D�QXPEHU�RI�ZD\V�ZH�FRXOG�LPSURYH�6FUDWFK�LQ�RUGHU�WR�VLPSOLI\�WKH�SURJUDPPLQJ�HIIRUW�
EHKLQG�P\�VSDFH�LQYDGHUV�JDPH���,Q�P\�SURMHFW��WKH�VSDFHVKLS
V��JR��VFULSW�ZDYHV�D�JUHHQ�IODJ�WR�
VWDUW�WKH�JDPH���%XW��WKLV�VHHPV�WR�EH�DQ�XQQHFHVVDU\�OHYHO�RI�LQGLUHFWLRQ���5DWKHU�WKDQ�DVN�WKH�
VSDFHVKLS�WR�ZDYH�WKH�IODJ��ZK\�QRW�KDYH�WKH�SHUVRQ�SOD\LQJ�WKH�JDPH�ZDYH�WKLV�YLUWXDO�IODJ�
WKHPVHOYHV"��,W�ZDV�WKHUHIRUH�SURSRVHG�WKDW�D�EXWWRQ�EH�DGGHG�WR�WKH�6FUDWFK�WRROEDU�DW�WKH�WRS�RI�
WKH�VFUHHQ���7KH�XVHU�ZRXOG�SUHVV�WKLV�EXWWRQ�WR�ZDYH�D�JUHHQ�IODJ���:H�DUH�VSHFLILFDOO\�FKRRVLQJ�
JUHHQ�KHUH��EHFDXVH�LW�LV�FRPPRQO\�DVVRFLDWHG�ZLWK�ZRUGV�OLNH��JR��DQG��VWDUW���DQG�EHFDXVH�ZH�
IHHO�WKDW�QHDUO\�HYHU\�6FUDWFK�SURMHFW�ZLOO�UHTXLUH�VRPH�PHFKDQLVP�WR�SURPSW�LW�WR�VWDUW�UXQQLQJ���
)RU�WKH�6FUDWFK�XVHU�WKDW�LV�EHJLQQLQJ�ZRUN�RQ�D�QHZ�SURMHFW��VXFK�D�EXWWRQ�PXVW�QRW�LPSO\�WKDW�
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PHUHO\�SUHVVLQJ�LW�ZLOO�PDNH�DQ\WKLQJ�DFWXDOO\�JR���7KH�XVHU�LQWHUIDFH�PXVW�VXJJHVW�WR�WKH�XVHU�WKDW�
WKH�EXWWRQ�VLPSO\�EURDGFDVWV�DQ�HYHQW��DQG�WKDW�WKH�XVHU�PD\�FKRRVH�WR�KDYH�WKH�HYHQW�WULJJHU�
DSSURSULDWH�VFULSWV�WR�PDNH�WKH�SURMHFW�JR��
�
2QH�SODFH�ZKHUH�P\�VSDFH�LQYDGHUV�VFULSWV�DUH�XQFOHDU�UHODWHV�WR�P\�XVDJH�RI��FRORU�LV�RYHU��
EORFNV���,QVWHDG�RI�WHVWLQJ�LI�WKH�DOLHQ
V�JUHHQ�FRORU�RYHUODSV�ZLWK�WKH�EXOOHW
V�JUD\�FRORU��,�ZRXOG�
MXVW�OLNH�WR�NQRZ�LI�DQ\�SDUW�RI�WKH�DOLHQ�REMHFW�LV�WRXFKLQJ�DQ\�SDUW�RI�WKH�EXOOHW�REMHFW���$OWKRXJK�
WKH�FXUUHQW�YHUVLRQ�RI�6FUDWFK�SURYLGHV�D�EORFN�WR�WHVW�LI�RQH�REMHFW�LV�WRXFKLQJ�DQRWKHU��WKLV�EORFN�LV�
FRQWUDU\�WR�RXU�SODQ�WR�PDNH�6FUDWFK�REMHFWV�VKDUHDEOH���$V�GLVFXVVHG�HDUOLHU��ZH�GR�QRW�ZDQW�WR�
SHUPLW�RQH�REMHFW�WR�FRQWDLQ�D�EORFN�ZLWK�D�KDUG�ZLUHG�UHIHUHQFH�WR�DQRWKHU�REMHFW���+RZHYHU��ZH�
FDQ�DYRLG�WKLV�GLIILFXOW\�E\�OHYHUDJLQJ�WKH�LPSOLFLW�LQWHUIDFHV�SURYLGHG�E\�WKH�HYHQW�PRGHO���5DWKHU�
WKDQ�KDUGZLULQJ�WKH�DOLHQ�WR�WHVW�LI�LW�LV�WRXFKLQJ�WKH�EXOOHW��ZH�FRXOG�LQVWHDG�KDYH�WKH�DOLHQ�FKHFN�LI�
LW�LV�WRXFKLQJ�DQ�REMHFW�WKDW�UHVSRQGV�WR�\HOORZ�HYHQWV���7KLV�ZRXOG�UHTXLUH�D�QHZ�EORFN��ZKLFK�
ZRXOG�WDNH�LQ�DQ�HYHQW�DUJXPHQW�DQG�UHWXUQ�D�ERROHDQ�YDOXH���,Q�WKH�FDVH�RI�WKH�DOLHQ�WHVWLQJ�IRU�D�
FROOLVLRQ�ZLWK�WKH�EXOOHW��LW�PLJKW�UHDG��WRXFKLQJ�VRPHWKLQJ�WKDW�UHVSRQGV�WR�\HOORZ�HYHQWV��RU�
�WRXFKLQJ�VRPHWKLQJ�WKDW�ORRNV�IRU�\HOORZ�IODJV���
�
$�ILQDO�VLPSOH�LPSURYHPHQW�WKDW�FRXOG�EH�PDGH�FRQFHUQV�WKH�GHWHFWLRQ�RI�PRXVH�FOLFNV���
&XUUHQWO\��WKH�VSDFHVKLS�PXVW�FRQWLQXRXVO\�FKHFN�LI�WKH�PRXVH�LV�GRZQ�LQ�RUGHU�WR�GHWHUPLQH�
ZKHQ�WKH�SOD\HU�KDV�FOLFNHG�WKH�PRXVH�EXWWRQ���,W�ZRXOG�EH�SUHIHUDEOH�LI��LQVWHDG��ZH�FRXOG�WKLQN�
RI�PRXVH�FOLFNV�DV�D�NLQG�RI�HYHQW���,Q�WKLV�PRGHO��6FUDWFK�ZRXOG�DXWRPDWLFDOO\�EURDGFDVW�D�VSHFLDO�
HYHQW�ZKHQ�WKH�PRXVH�LV�FOLFNHG��ZKLFK�ZRXOG�VWDUW�DQ\�VFULSW�ZLWK�D��ZKHQ�PRXVH�FOLFNHG��KDW���
$OWKRXJK�WKLV�DSSURDFK�VLPSOLILHV�PRXVH�KDQGOLQJ�IRU�WKH�SURJUDPPHU��LW�LQYROYHV�VRPH�WULFN\�
LVVXHV���)RU�H[DPSOH��ZH�FOHDUO\�GR�QRW�ZDQW�DOO�PRXVH�FOLFNV�WR�ILUH�HYHQWV��VLQFH�RIWHQ�ZH�DUH�
XVLQJ�WKH�PRXVH�WR�HGLW�D�6FUDWFK�SURJUDP��UDWKHU�WKDQ�DV�LQSXW�WR�D�UXQQLQJ�SURJUDP��
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�������������9,,���)520�&2/256�72�675,1*6�
�
7KH�)DOO�RI�&RORUHG�(YHQWV�
�
7KH�PRVW�VHULRXV�OHVVRQ�IURP�P\�VSDFH�LQYDGHUV�JDPH�FRQFHUQV�WKH�UROH�RI�FRORUV�DV�QDPHV�IRU�
HYHQWV���5HFDOO�WKDW�ZH�FKRVH�WR�XVH�FRORUV��UDWKHU�WKDQ�VWULQJV��ODUJHO\�WR�DYRLG�FRQIXVLRQ�EHWZHHQ�
EURDGFDVWLQJ�HYHQWV�DQG�FDOOLQJ�SURFHGXUHV���+RZHYHU��LQ�WKH�FRXUVH�RI�GHVFULELQJ�WKH�VSDFH�
LQYDGHUV�SURJUDP��,�ILQG�P\VHOI�DXWRPDWLFDOO\�DVVLJQLQJ�PHDQLQJV�WR�IODJ�FRORUV���(YHU\�WLPH�,�WDON�
DERXW�JUHHQ�IODJV��,�ILQG�LW�QHFHVVDU\�WR�UHPLQG�P\�DXGLHQFH�WKDW�JUHHQ�VLJQLILHV��JR����(YHQ�DV�,�DP�
ZULWLQJ�WKLV�6FUDWFK�SURJUDP��,�DP�WKLQNLQJ��JDPH�RYHU��LQ�P\�KHDG�ZKHQ�,�XVH�D�UHG�IODJ���,I�\RX�
ZHUH�ORRNLQJ�DW�WKH�VFULSWV�IRU�P\�VSDFH�LQYDGHUV�JDPH�IRU�WKH�ILUVW�WLPH��\RX�ZRXOG�SUREDEO\�KDYH�
WR�VWXG\�WKH�FRGH�SUHWW\�FORVHO\�EHIRUH�\RX�GHYHORSHG�WKH�LQWXLWLRQ�WKDW�\HOORZ�IODJV�PHDQ��ILUH����
,Q�GHYHORSLQJ�D�PRUH�FRPSOH[�6FUDWFK�SURMHFW��UHVHDUFKHU�0DUJDULWD�'HNROL�IRXQG�KHUVHOI�QHHGLQJ�
WR�NHHS�WUDFN�RI�WKH�PHDQLQJ�RI�HDFK�FRORU�RQ�D�QRWH�ZULWWHQ�QH[W�WR�KHU�FRPSXWHU���,Q�IDFW��ZKHQ�
GHVFULELQJ�KHU�HIIRUWV�WR�FUHDWH�D�VLPSOH�SURMHFW�ZLWK�D�QRYLFH�SURJUDPPHU��'HNROL�ZURWH���,Q�P\�
H[SODQDWLRQV��,�XVHG�QDPHV�IRU�WKH�HYHQWV��OLNH�
HDW�\RX
�DQG�
GLVDSSHDU
����,W�WKHUHIRUH�VHHPV�WKDW�
QDPLQJ�HYHQWV�ZLWK�FRORUV�PDNHV�6FUDWFK�SURJUDPV�FRQIXVLQJ�WR�ZULWH�DQG�GLIILFXOW�IRU�RWKHUV�WR�
UHDG��DQG�KDV�QRW�HOLPLQDWHG�WKH�QHHG�WR�DVVRFLDWH�ZRUGV�ZLWK�HYHQWV��DW�OHDVW�LQ�WKH�SURJUDPPHU
V�
KHDG��
�
,�HQFRXQWHUHG�D�FORVHO\�UHODWHG�LVVXH�LQ�ZULWLQJ�WKH�VSDFH�LQYDGHUV�SURJUDP��FRQFHUQLQJ�VFULSW�KDWV���
:LWK�WKH�LQWURGXFWLRQ�RI�WKH�HYHQW�PHFKDQLVP��6FUDWFK�QRZ�IHDWXUHV�WZR�NLQGV�RI�VFULSW�KDWV���
)LUVW��WKHUH�DUH�WKH�RULJLQDO�VFULSW�KDWV�WKDW�DUH�DVVLJQHG�VWULQJ�QDPHV�DQG�XVHG�IRU�WUDGLWLRQDO�
SURFHGXUH�FDOOV���:H�PLJKW�WKHUHIRUH�FDOO�WKHVH�SURFHGXUH�KDWV���1RZ��ZH�KDYH�DOVR�LQWURGXFHG�HYHQW�
KDWV�WR�DOORZ�WKH�SURJUDPPHU�WR�DVVRFLDWH�DQ�HYHQW�ZLWK�D�VFULSW���7KH�KDWV�XVHG�LQ�P\�VSDFH�
LQYDGHUV�JDPH�DUH�SUHGRPLQDQWO\�HYHQW�KDWV��ZLWK�ODEHOV�VXFK�DV��ZKHQ�\HOORZ�IODJ�ZDYHV���
�
:KHQ�,�ILUVW�EHJDQ�WR�ZULWH�WKH�VSDFH�LQYDGHUV�SURJUDP��,�KDG�QR�SODQ�LQ�PLQG�IRU�KRZ�,�ZDV�JRLQJ�
WR�OHYHUDJH�HYHQWV���2QH�RI�WKH�ILUVW�WKLQJV�,�GLG�ZDV�WR�XVH�D�SURFHGXUH�KDW�ODEHOHG��ILUH��WR�EHJLQ�D�
VFULSW�LQ�WKH�EXOOHW
V�VFULSW�SDQH���:KHQ�,�ZDV�VDWLVILHG�ZLWK�WKH�EXOOHW
V�ILULQJ�EHKDYLRU��,�UHDOL]HG�
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WKDW�,�QHHGHG�WR�PRGLI\�WKH�VSDFHVKLS
V�FRGH�WR�LQYRNH�WKH�EXOOHW
V�ILUH�SURFHGXUH���$W�WKLV�SRLQW��LW�
EHFDPH�DSSDUHQW�WKDW�,�ZRXOG�QHHG�WR�XVH�DQ�HYHQW�KHUH��DQG�WKDW�,�ZRXOG�WKHUHIRUH�QHHG�WR�PRGLI\�
WKH��ILUH��VFULSW�WR�XVH�DQ�HYHQW�KDW�LQVWHDG���,�SXOOHG�RII�WKH�SURFHGXUH�KDW��GHOHWHG�LW��FUHDWHG�D�
QHZ�HYHQW�KDW��DQG�FRQQHFWHG�LW�WR�P\�ROG��ILUH��VFULSW���,�FKRVH�WR�XVH�D�\HOORZ�IODJ�DV�DQ�
DSSURSULDWH�UHPLQGHU�RI��ILUH����7KH�WZR�YHUVLRQV�RI�WKH��ILUH��VFULSW�DUH�VKRZQ�KHUH��
�

��������������������������� �7KH�)LUH�6FULSW�ZLWK�D�3URFHGXUH�+DW��������������,QYRNLQJ�WKH�)LUH�6FULSW�ZLWK�DQ�(YHQW�+DW�
�
1RZ��LW�VHHPV�D�VKDPH�WKDW��E\�YLUWXH�RI�DVVRFLDWLQJ�WKH�VFULSW�ZLWK�DQ�HYHQW��,�VKRXOG�KDYH�WR�JLYH�
XS�D�GHVFULSWLYH�QDPH�OLNH��ILUH����,W�ZDV�WKHUHIRUH�VXJJHVWHG�WKDW�,�FRXOG�DYRLG�WKLV�SUREOHP�E\�
XVLQJ�ERWK�DQ�HYHQW�KDW�DQG�D�SURFHGXUH�KDW��DV�SLFWXUHG�EHORZ��
�

�������������� ����������&DOOLQJ�D�3URFHGXUH�+DW�IURP�DQ�(YHQW�+DW�
�
+RZHYHU��LW�ZRXOG�WDNH�D�IDLUO\�FOHYHU�SURJUDPPHU�WR�WKLQN�RI�WKLV�VROXWLRQ��DQG�LW�LV�VWLOO�RQO\�RI�
OLPLWHG�KHOS���:H�KDYH�LQWURGXFHG�DQ�XQQHFHVVDU\�OHYHO�RI�LQGLUHFWLRQ�E\�XVLQJ�WKH�DX[LOLDU\�VFULSW���
)UHTXHQW�XVH�RI�WKLV�LGLRP�ZRXOG�PDNH�SURJUDPPLQJ�LQ�6FUDWFK�UDWKHU�DZNZDUG���8OWLPDWHO\��RXU�
SUREOHP�LV�RQO\�SDUWLDOO\�VROYHG��EHFDXVH�ZH�VWLOO�QHHG�WR�XVH�D��ZDYH�\HOORZ�IODJ��EORFN�WR�WULJJHU�
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WKH��ILUH��EHKDYLRU���,W�ZRXOG�EH�SUHIHUDEOH�LI�WKHUH�ZHUH�VRPH�ZD\�WR�LQYRNH�WKH��ILUH��VFULSW�E\�
XVLQJ�WKH�GHVFULSWLYH�ZRUG��ILUH��LWVHOI��
�
,W�VHHPV�WKDW�ZKDW�ZH�UHDOO\�ZDQW�KHUH�LV�����WR�QDPH�D�XVHIXO�EHKDYLRU���ILUH���LQ�RQH�REMHFW��WKH�
EXOOHW���DQG�����WR�XVH�WKDW�QDPH�WR�VWDUW�WKLV�EHKDYLRU�IURP�DQRWKHU�REMHFW��WKH�VSDFHVKLS����
3HUKDSV�ZH�FRXOG�DFKLHYH�WKLV�E\�XVLQJ�VWULQJV��LQVWHDG�RI�FRORUV��WR�QDPH�HYHQWV��
�
�
7KH�6KRXWLQJ�0HWDSKRU�
�
:H�ZLOO�QRZ�H[SORUH�DQ�HYHQW�PRGHO�LQ�ZKLFK�ZH�XVH�VWULQJV�WR�QDPH�HYHQWV���7KH�ILUVW�FKDOOHQJH�
ZH�IDFHG�ZDV�WKH�VHOHFWLRQ�RI�DQ�DSSURSULDWH�PHWDSKRU���7KH�REYLRXV�FKRLFH�ZDV�WR�KDYH�WKH�
YDULRXV�REMHFWV��VD\��HYHQW�QDPHV���+RZHYHU��WR�HPSKDVL]H�WKH�EURDGFDVW�QDWXUH�RI�HYHQWV��ZH�
HYHQWXDOO\�ZHQW�RQH�VWHS�IXUWKHU��KDYLQJ�WKH�REMHFWV��VKRXW��LQVWHDG����,W�LV�XQIRUWXQDWH�WKDW�WKHUH�LV�
D�VRPHZKDW�QHJDWLYH�FRQQRWDWLRQ�DVVRFLDWHG�ZLWK�VKRXWLQJ����%HORZ�DUH�VRPH�H[DPSOHV�RI�HYHQW�
EORFNV�XVLQJ�WKLV�VKRXWLQJ�PHWDSKRU��
�

�������������� ���������������������������������(YHQW�%ORFNV�IRU�WKH�6KRXWLQJ�0HWDSKRU�
�
/LNH�WKH�IODJ�PHWDSKRU��WKH�VKRXWLQJ�PHWDSKRU�LV�VRPHZKDW�DZNZDUG�ZKHQ�LW�FRPHV�WR�SDVVLQJ�
DUJXPHQW�YDOXHV�WKURXJK�HYHQWV��
�

����������������������������������������������������������������������������� ��6KRXWLQJ��$UJXPHQW�9DOXHV�����������������������������������������������������������������������������7KH��6KRXW�*R��%XWWRQ�
�
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:H�DOVR�DGGHG�WKH��JR��LFRQ��VKRZQ�SUHYLRXVO\��RQ�D�EXWWRQ�LQ�WKH�WRROEDU�DW�WKH�WRS�RI�WKH�6FUDWFK�
VFUHHQ���3UHVVLQJ�WKLV�EXWWRQ�EURDGFDVWV�DQ�HYHQW�QDPHG��JR���DV�LI�D��VKRXW�JR��EORFN�ZHUH�
H[HFXWHG���7KLV�EXWWRQ�LV�HTXLYDOHQW�WR�WKH�RQH�ZH�GLVFXVVHG�HDUOLHU�IRU�ZDYLQJ�D�JUHHQ�IODJ��
�
�
6HOHFWLQJ�D�6WULQJ�1DPH�
�
:KHQ�RXU�SRRO�RI�HYHQW�QDPHV�FRQVLVWHG�RI�D�OLPLWHG�QXPEHU�RI�FRORUV��VHOHFWLQJ�DQ�HYHQW�QDPH�
VLPSO\�PHDQW�SRSSLQJ�XS�D�SDOHWWH�RI�FRORU�FKRLFHV���8VLQJ�VWULQJ�QDPHV�IRU�HYHQWV��KRZHYHU��
PHDQV�WKDW�ZH�DUH�FKRRVLQJ�HYHQW�QDPHV�IURP�DQ�XQOLPLWHG�VSDFH�RI�VWULQJV���,W�LV�WHPSWLQJ��
WKHUHIRUH��WR�SRS�XS�D�WH[W�ILHOG�GLDORJ��DQG�OHW�WKH�XVHU�HQWHU�DQ\�VWULQJ���%XW��ZH�ZDQW�EH�FDUHIXO�
QRW�WR�RYHUZKHOP�WKH�QRYLFH�XVHU���)XUWKHUPRUH��ZH�ZDQW�WR�SUHYHQW�WKH�SURJUDPPHU�IURP�
DFFLGHQWDOO\�LQWURGXFLQJ�HUURUV�GXH�WR�W\SRV���)RU�H[DPSOH��LPDJLQH�WU\LQJ�WR�GHEXJ�D�SURJUDP�LQ�
ZKLFK�RQH�REMHFW�LV�OLVWHQLQJ�IRU��WXUQ�DURXQG��EXW�DQRWKHU�LV�VKRXWLQJ��WXUQ�DUURXQG��LQVWHDG���,�
KDYH�WKHUHIRUH�VHWWOHG�RQ�D�SRS�XS�PHQX��VKRZQ�EHORZ��WKDW�DOORZV�WKH�SURJUDPPHU�WR�FKRRVH�D�
GHIDXOW�VWULQJ�QDPH��WR�VHOHFW�D�FXVWRP�VWULQJ�QDPH��RU�WR�FUHDWH�D�QHZ�FXVWRP�QDPH��
�

�������������� �����������������������������������������6HOHFWLQJ�D�6WULQJ�1DPH�WR�6KRXW�
�
,Q�WKLV�H[DPSOH��WKH�XVHU�KDV�FOLFNHG�RQ�WKH�HYHQW�DUJXPHQW�RI�D��VKRXW��EORFN���7KLV�DFWLRQ�KDV�
SRSSHG�XS�D�PHQX�VKRZLQJ�D�QXPEHU�RI�VWULQJ�QDPH�RSWLRQV���7KH��JR��DQG��UHVHW��QDPHV�DUH�
SURYLGHG�E\�GHIDXOW����7KH�6FUDWFK�WHDP�FRXOG�SUREDEO\�VXJJHVW�PRUH�DSSURSULDWH�GHIDXOW�QDPHV����
7KH��EDUN����IHWFK����PRYH���DQG��VLW��QDPHV�DUH�FXVWRP�QDPHV�WKDW�WKH�SURJUDPPHU�KDV�FUHDWHG���
7KHVH�DSSHDU�LQ�RWKHU�HYHQW�EORFNV�LQ�WKH�VDPH�SURMHFW���7KH��FXVWRP�QDPH������RSWLRQ�DOORZV�WKH�
XVHU�WR�GHVLJQDWH�D�QHZ�HYHQW�QDPH�E\�HQWHULQJ�D�VWULQJ�LQWR�D�WH[W�ILHOG�LQ�D�SRS�XS�GLDORJ��QRW�
VKRZQ����2QFH�D�FXVWRP�QDPH�LV�HQWHUHG�LQ�WKLV�PDQQHU��LW�ZLOO�DSSHDU�LQ�WKH�SRS�XS�PHQX�WKH�
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QH[W�WLPH�WKH�XVHU�FOLFNV�RQ�DQ�HYHQW�DUJXPHQW���7KLV�PHFKDQLVP�WKHUHIRUH�DOORZV�D�XVHU�WR�W\SH�D�
QHZ�FXVWRP�QDPH�RQ�D��VKRXW��EORFN�EHIRUH�VHOHFWLQJ�LW�ODWHU�IURP�DQ�HYHQW�VFULSW�KDW���
$OWHUQDWLYHO\��WKH�XVHU�FDQ�W\SH�LQ�D�FXVWRP�QDPH�IRU�DQ�HYHQW�VFULSW�KDW�DQG�ODWHU�VHOHFW�LW�RQ�D�
�VKRXW��EORFN���$GGLWLRQDO�FKRLFHV�VKRXOG�DSSHDU�LQ�WKH�SRS�XS�PHQX�IRU�DQ�HYHQW�VFULSW�KDW��LQ�
RUGHU�WR�DVVRFLDWH�D�VFULSW�ZLWK�D�PRXVH�FOLFN�RU�NH\�SUHVV�HYHQW����7KHVH�FKRLFHV�VKRXOG�DOVR�DSSHDU�
IRU��ORRS�XQWLO�HYHQW��DQG��ZDLW�IRU�HYHQW��EORFNV��
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�������������9,,,���6,08/$7,1*�352&('85(�FDOOV�
�
7ZR�:D\V�WR�4XHU\�
�
%\�XVLQJ�VWULQJV�WR�QDPH�RXU�HYHQWV��ZH�KDYH�QRZ�LQWURGXFHG�D�SRVVLEOH�FRQIXVLRQ�EHWZHHQ�����
XVLQJ�HYHQWV�WR�VWDUW�VFULSWV�ZLWK�HYHQW�KDWV��DQG�����XVLQJ�SURFHGXUH�FDOOV�WR�LQYRNH�VFULSWV�ZLWK�
SURFHGXUH�KDWV���,I�WKH�WZR�KDWV�ORRN�VLPLODU�DQG�SURYLGH�VLPLODU�IXQFWLRQDOLW\��LW�LV�WKHUHIRUH�
UHDVRQDEOH�WR�ZRQGHU�LI�ZH�UHDOO\�QHHG�WZR�NLQGV�RI�KDWV���7R�UHVROYH�WKLV�TXHVWLRQ��ZH�ZLOO�QRZ�
WDNH�D�FORVHU�ORRN�DW�WKHVH�WZR�PHFKDQLVPV���&RQVLGHU�WKH�IROORZLQJ�REMHFW
V�VFULSWV��
�

�������������� �������������������������������&DOOLQJ�D�+HOSHU�3URFHGXUH�
�
7KH��VHOI�UHOLDQW��REMHFW�XVHV�D�KHOSHU�SURFHGXUH�QDPHG��GRXEOH��WR�GRXEOH�WKH�YDOXH������7KH�
SURFHGXUH�UHWXUQV����WR�WKH��JR��VFULSW��ZKLFK�WKHQ�URWDWHV�WKH�REMHFW�E\����GHJUHHV���1RZ��ZKDW�
LI�WKLV�REMHFW�KDG�QRW�NQRZQ�KRZ�WR�GRXEOH�D�QXPEHU��DQG�QHHGHG�WR�TXHU\�DQRWKHU�REMHFW�WR�
SHUIRUP�WKLV�FRPSXWDWLRQ"��:HOO��ZH�NQRZ�WKDW�WKH�RQO\�ZD\�IRU�WZR�REMHFWV�WR�FRPPXQLFDWH�LV�WR�
XVH�HYHQWV��
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7KH�IROORZLQJ�SLFWXUHV�VKRZ�DQ�REMHFW�XVLQJ�HYHQWV�WR�DVN�DQRWKHU�REMHFW�WR�GRXEOH�D�QXPEHU��
�

�������� �$VNLQJ�$QRWKHU�2EMHFW�WR�'RXEOH���������������������������������'RXEOLQJ�IRU�$QRWKHU�2EMHFW�
�
,Q�WKLV�H[DPSOH��WKH��QHHG\��REMHFW�EURDGFDVWV�D��GRXEOH��HYHQW�FRQWDLQLQJ����DV�LWV�DUJXPHQW�
YDOXH���7KH��GRXEOHU��REMHFW�UHVSRQGV�E\�EURDGFDVWLQJ�DQ��RN��HYHQW�ZLWK�WZLFH�WKLV�YDOXH���7KH�
�QHHG\��REMHFW�ZDLWV�IRU�WKH��RN��HYHQW��DQG�WKHQ�WXUQV�D�QXPEHU�RI�GHJUHHV�FRUUHVSRQGLQJ�WR�WKH�
UHWXUQHG�DUJXPHQW�YDOXH�������
�
%\�QRZ��ZH�KDYH�VHHQ�WKLV�WULFN�RI�XVLQJ�WZR�HYHQWV�WR�VLPXODWH�D�SURFHGXUH�FDOO�PXOWLSOH�WLPHV���
)RU�WKH�UHPDLQGHU�RI�WKLV�GRFXPHQW��ZH�ZLOO�UHIHU�WR�VXFK�D�VLPXODWHG�SURFHGXUH�FDOO�DV�DQ�HYHQW�
FDOO���7KH�FXPEHUVRPH�HYHQW�FDOO�V\QWD[�DSSHDUV�UDGLFDOO\�GLIIHUHQW�IURP�WKH�FRPSDFW�SURFHGXUH�
FDOO�V\QWD[���<HW��D�6FUDWFK�XVHU�ZLOO�PRVW�OLNHO\�QHHG�WR�OHDUQ�ERWK�V\QWD[HV��DV�ZH�H[SHFW�WKDW�
XVLQJ�D�KHOSHU�SURFHGXUH�DQG�TXHU\LQJ�DQRWKHU�REMHFW�IRU�D�YDOXH�ZLOO�EH�FRPPRQ�RSHUDWLRQV�LQ�
6FUDWFK���1RWLFH��KRZHYHU��WKDW�DQ�REMHFW�GRHV�QRW�WHFKQLFDOO\�QHHG�WR�XVH�WKH�SURFHGXUH�V\QWD[�WR�
TXHU\�LWVHOI�IRU�D�YDOXH���,W�ZRXOG�EH�SHUIHFWO\�OHJLWLPDWH�IRU�WKH�REMHFW�WR�XVH�WKH�HYHQW�FDOO�WULFN�WR�
WDON�WR�LWVHOI���3HUKDSV�D�6FUDWFK�SURJUDPPHU�FRXOG�JHW�DZD\�ZLWKRXW�HYHU�XVLQJ�WKH�SURFHGXUH�FDOO�
V\QWD[���,W�ZRXOG�FHUWDLQO\�EH�GHVLUDEOH�LI�6FUDWFK�XVHUV�RQO\�QHHGHG�WR�OHDUQ�RQH�ZD\�WR�TXHU\�IRU�D�
YDOXH��EXW�XVLQJ�WKH�HYHQW�V\QWD[�LV�VRPHZKDW�XQZLHOG\���&DQ�ZH�VLPSOLI\�WKH�V\QWD["�
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&RQFLVH�6\QWD[�IRU�(YHQW�&DOOV�
�
7R�VLPSOLI\�WKH�HYHQW�FDOO�V\QWD[��,�GHFLGHG�WR�FRQFHDO�WKH�UHVSRQVH�SDUW�RI�WKH�WZR�HYHQW�TXHU\���
7KLV�ZRXOG�DW�OHDVW�SUHYHQW�WKH�XVHU�IURP�KDYLQJ�WR�WKLQN�XS�WZR�HYHQW�QDPHV���7R�DFKLHYH�WKLV��,�
FRPELQHG�WKH��VKRXW�GRXEOH�ZLWK�����DQG��ZDLW�XQWLO�RN�KHDUG��EORFNV�LQWR�D�VLQJOH��DVN�IRU�GRXEOH�
RI�����EORFN���$QG�LQVWHDG�RI�VKRXWLQJ��RN��WR�UHWXUQ�D�YDOXH��,�LQWURGXFHG�D��VKRXW�EDFN��EORFN��DV�
VKRZQ�KHUH��
�

�������������� ���������$QRQ\PRXV�5HVSRQVH�6\QWD[�
�
7KH��DVN��EORFN�EURDGFDVWV�DQ�HYHQW��DQG�WKHQ�ZDLWV�XQWLO�LW�UHFHLYHV�DQ�DQRQ\PRXV�UHVSRQVH�HYHQW���
8QGHU�WKH�FRYHUV��6FUDWFK�DXWRPDWLFDOO\�JHQHUDWHV�D�QDPH�IRU�WKH�UHVSRQVH�E\�DSSHQGLQJ�
��UHVSRQVH��WR�WKH�RULJLQDO�HYHQW�QDPH���:KHQ�WKH��VKRXW�EDFN��EORFN�LV�UHDFKHG�LQ�WKLV�H[DPSOH��
6FUDWFK�EURDGFDVWV�D��GRXEOH�UHVSRQVH��HYHQW�ZLWK�WKH�GHVLUHG�YDOXH��DQG�WKLV�YDOXH�LV�WKHQ�
DFFHVVLEOH�WR�WKH�FDOOLQJ�VFULSW�WKURXJK�WKH��VKRXWHG�YDOXH��EORFN����,I�QR��VKRXW�EDFN��EORFN�LV�
HQFRXQWHUHG��WKH�SURFHVV�ZLOO�DXWRPDWLFDOO\�EURDGFDVW�D��GRXEOH�UHVSRQVH��HYHQW�ZLWK�YDOXH���
ZKHQ�WKH�VFULSW�WHUPLQDWHV����,Q�WKLV�V\QWD[��WKH�6FUDWFK�XVHU�VWLOO�WKLQNV�RI�WKH�UHVSRQVH�DV�D�VKRXWHG�
HYHQW��EXW�GRHV�QRW�QHHG�WR�JLYH�WKH�HYHQW�D�QDPH���,Q�WKH�IROORZLQJ�DOWHUQDWLYH�V\QWD[��WKH�
UHVSRQVH�HYHQW�LV�HQWLUHO\�KLGGHQ�IURP�WKH�XVHU��
�

�������������� �������+LGGHQ�5HVSRQVH�6\QWD[�
�
%HFDXVH�WKH��DVN��EORFN�KHUH�UHWXUQV�WKH�YDOXH�DQVZHUHG�E\�WKH��GRXEOH��VFULSW��WKH��JR��VFULSW�
GRHV�QRW�UHTXLUH�D��VKRXWHG�YDOXH��EORFN��DQG�WKH�SURJUDPPHU�GRHV�QRW�HYHQ�QHHG�WR�EH�DZDUH�RI�
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WKH�UHVSRQVH�HYHQW���,�KDYH�WKHUHIRUH�UHSODFHG�WKH��VKRXW�EDFN��ODEHO�LQ�WKH��GRXEOH��VFULSW�ZLWK�
�DQVZHU����1RZ�ZH�KDYH�DQ�HYHQW�FDOO�V\QWD[�WKDW�LV�QHDUO\�DV�FRPSDFW�DV�WKH�SURFHGXUH�FDOO�V\QWD[��
DQG�WKDW�FDQ�EH�XVHG�WR�TXHU\�IRU�YDOXHV�LQ�DQRWKHU�REMHFW��
�
'RHV�WKH�DGGLWLRQDO�FRPSDFWQHVV�MXVWLI\�KLGLQJ�WKH�UHVSRQVH�HYHQW�LQ�WKLV�PDQQHU"��%\�XVLQJ�WKLV�
V\QWD[��ZH�KDYH�ORVW�WKH�PHWDSKRU�RI�VKRXWLQJ�EDFN�DQ�DQVZHU���:H�KDYH�DOVR�LQWURGXFHG�D�
SRWHQWLDO�FRQIXVLRQ�ZKHQ�FKRRVLQJ�ZKHWKHU�WR�XVH�DQ��DQVZHU��RU��VKRXW��EORFN��ZKLFK�PLJKW�KDYH�
EHHQ�FOHDUHU�ZLWK�WKH��VKRXW�EDFN��V\QWD[���)XUWKHUPRUH��LW�ZDV�SHUKDSV�PRUH�LQ�OLQH�ZLWK�RXU�
QDWXUDO�ZD\�RI�VSHDNLQJ�WR�DVN�IRU�D�YDOXH�EHIRUH�XVLQJ�LW��UDWKHU�WKDQ�QHVWLQJ�WKH��DVN��EORFN�LQVLGH�
WKH��WXUQ��EORFN���/RRNLQJ�DW�WKH�KLGGHQ�HYHQW�V\QWD[��LW�PD\�VXUSULVH�D�XVHU�WR�OHDUQ�WKDW�WKH�
UHVSRQVH�LV�EURDGFDVWHG�WR�DOO�REMHFWV��UDWKHU�WKDQ�MXVW�VHQW�GLUHFWO\�WR�WKH�SURFHVV�WKDW�VHQW�WKH�
LQLWLDO�HYHQW����,W�PD\�WKHUHIRUH�EH�ZRUWK�FRQVLGHULQJ�DQ�DOWHUQDWLYH�LPSOHPHQWDWLRQ�LQ�ZKLFK�RQO\�
WKH�VHQGHU�UHFHLYHV�WKH�UHVSRQVH�HYHQW���
�
6RPHWLPHV�D�SURJUDPPHU�ZLOO�LQYRNH�D�VFULSW�WKDW�GRHV�QRW�UHWXUQ�D�YDOXH���)RU�H[DPSOH��ZH�PLJKW�
ZLVK�WR�FDOO�WKH��URWDWH��VFULSW��VKRZQ�EHORZ���DQG�WR�ZDLW�IRU�LW�WR�WHUPLQDWH�EHIRUH�SURFHHGLQJ��
�

�������������������������������������������������������������� �5RWDWH�6FULSW���������������������������������������������������������������������������������������&DOOLQJ�WKH�5RWDWH�6FULSW�
�
)RU�WKLV��ZH�ZRXOG�QHHG�D��VKRXW�DQG�ZDLW��EORFN��DV�VKRZQ�DERYH���+HUH��WKH�FDOOLQJ�SURFHVV�
ZRXOG�EURDGFDVW�D��URWDWH��HYHQW��DQG�WKHQ�ZDLW�IRU�D��URWDWH�UHVSRQVH��HYHQW���6FUDWFK�ZRXOG�
WKHQ�QHHG�WR�VHQG�D��URWDWH�UHVSRQVH��HYHQW�ZKHQ�WKH�URWDWH�SURFHVV�ILQLVKHV��HYHQ�WKRXJK�WKHUH�LV�
QR�H[SOLFLW��DQVZHU��EORFN���1RZ��ZKHQ�6FUDWFK�SURJUDPPHUV�ZLVK�WR�WULJJHU�DQRWKHU�VFULSW��WKH\�
PXVW�GHFLGH�ZKHWKHU�WKH\�ZDQW�WKH�FDOOLQJ�SURFHVV�WR�FRQWLQXH�HYDOXDWLQJ�VXEVHTXHQW�EORFNV�
LPPHGLDWHO\��XVLQJ�D��VKRXW��EORFN���RU�LI�WKH\�ZDQW�WKH�FDOOLQJ�SURFHVV�WR�ZDLW�XQWLO�WKH�WULJJHUHG�
VFULSW�WHUPLQDWHV��XVLQJ�D��VKRXW�DQG�ZDLW��EORFN���
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,PSOHPHQWLQJ�WKH�$VN�%ORFN�
�
1RWH���6RPH�UHDGHUV�PD\�ZLVK�WR�VNLS�WKHVH�PRUH�WHFKQLFDO�LPSOHPHQWDWLRQ�VHFWLRQV�DQG�SURFHHG�WR�UHDGLQJ�
DERXW�PRUH�KLJK�OHYHO�LVVXHV�LQ�WKH�QH[W�FKDSWHU���7KRVH�UHDGHUV�WKDW�GR�UHDG�WKLV�VHFWLRQ�VKRXOG�QRWH�WKDW��DV�
EHIRUH��ZH�ZLOO�DYRLG�XVHU�LQWHUIDFH�PHWDSKRUV��VXFK�DV��VKRXWLQJ���ZKHQ�GLVFXVVLQJ�LPSOHPHQWDWLRQ��
�
:H�KDYH�GLVFXVVHG�D�QXPEHU�RI�SULPLWLYH�EORFNV�LQ�WKH��EURDGFDVW�DQG�ZDLW��IDPLO\���,Q�WKLV�
VHFWLRQ��ZH�ZLOO�RQO\�ORRN�DW�WKH�LPSOHPHQWDWLRQ�RI�D�JHQHUDO�SXUSRVH��DVN��EORFN����7KH��VKRXW�
DQG�ZDLW��SULPLWLYH�PHQWLRQHG�HDUOLHU�SURYLGHV�D�VXEVHW�RI�WKLV�IXQFWLRQDOLW\����7KH�6FUDWFK�
HYDOXDWRU�FRQVLGHUV�WKH��DVN��FRPPDQG��DQG�UHODWHG�SULPLWLYHV��WR�EH�D�VSHFLDO�EORFN���(YDOXDWLQJ�
DQ��DVN�IRU�GRXEOH�RI�����EORFN��IRU�H[DPSOH��SURFHHGV�H[DFWO\�WKH�VDPH�DV�HYDOXDWLQJ�D��EURDGFDVW�
GRXEOH�ZLWK�����EORFN�IROORZHG�E\�D��ZDLW�XQWLO�GRXEOH�UHVSRQVH����6WDJH�����EHORZ�VKRZV�WKH�WRS�RI�
WKH�SURFHVV�VWDFN�DIWHU�HYDOXDWLQJ�WKH�DUJXPHQWV�IRU�WKH�DVN�EORFN���7KH�SURFHVV�WKHQ�EURDGFDVWV�DQ�
HYHQW�QDPHG��GRXEOH��ZLWK�DUJXPHQW�YDOXH�����DQG�LQVHUWV�D�UHWXUQ�PDUNHU�IRU�DQ�HYHQW�QDPHG�
�GRXEOH�UHVSRQVH���DV�VKRZQ�LQ�VWDJH������
�

������������������������������������ �����6WDFN�$IWHU�(YDOXDWLQJ�$UJXPHQWV�������������������������������������������6WDFN�$IWHU�%URDGFDVWLQJ��GRXEOH��
�
)LQDOO\��HYDOXDWLRQ�RI�WKH�DVN�EORFN�SURFHHGV�DV�LI�H[HFXWLQJ�DQ�HPSW\��ORRS�XQWLO�GRXEOH�UHVSRQVH��
EORFN��DV�VKRZQ�LQ�VWDJH������
�

�������������� �������������������������������������������%HKDYHV�/LNH�(PSW\��ORRS�XQWLO��%ORFN
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5HFHLYLQJ�WKH�5HVSRQVH�(YHQW�
�
6XSSRVH�WKH�DVN�EORFN�LV�QHVWHG�LQVLGH�DQRWKHU�EORFN���7KHQ��ZKHQ�WKH�SURFHVV�ILQGV�D�UHVSRQVH�LQ�
LWV�HYHQW�TXHXH��LW�PXVW�SDVV�WKH�UHVSRQVH
V�DUJXPHQW�YDOXH�WR�WKH�FRQWDLQLQJ�EORFN���)RU�H[DPSOH��
ZKHQ�D�SURFHVV�HYDOXDWHV�WKH�IROORZLQJ�EORFN��WKH�WRS�RI�LWV�VWDFN�ZLOO�DSSHDU�DV�VKRZQ�KHUH��
�

������������������������������������� �1HVWHG�$VN�%ORFN���������������������������������������������������������������������6WDFN�IRU�(YDOXDWLQJ�1HVWHG�$VN�%ORFN�
�
:KHQ�WKH��GRXEOH�UHVSRQVH��HYHQW�LV�UHFHLYHG��WKH�SURFHVV�PXVW�SRS�RII�DOO�IUDPHV�GRZQ�WR�DQG�
LQFOXGLQJ�WKH�FRUUHVSRQGLQJ�UHWXUQ�PDUNHU���,Q�DGGLWLRQ��LW�PXVW�SURYLGH�WKH�DUJXPHQW�YDOXH�
UHFHLYHG�LQ�WKH�UHVSRQVH�HYHQW������WR�WKH�EORFN�IUDPH�EHORZ�WKH�UHWXUQ�PDUNHU��
�

�������������� ���������������������������������������5HVSRQVH�9DOXH�3DVVHG�WR�&RQWDLQLQJ�%ORFN�
�
�
6HQGLQJ�WKH�5HVSRQVH�(YHQW�
�
:KHQ�D�VFULSW�KDV�EHHQ�WULJJHUHG�E\�DQ�HYHQW��LW�ZLOO�WHUPLQDWH�DQG�EURDGFDVW�D�UHVSRQVH�HYHQW�LQ�
RQH�RI�WZR�VLWXDWLRQV�������LI�DQ��DQVZHU�YDOXH��EORFN�RU��GRQH��EORFN��HTXLYDOHQW�WR�DQ��DQVZHU����
EORFN��LV�HYDOXDWHG��RU�����LI�WKH�SURFHVV�ILQLVKHV�HYDOXDWLQJ�WKH�VFULSW�ZLWKRXW�HQFRXQWHULQJ�DQ�
DQVZHU�RU�GRQH�EORFN���,W�LV�VLPSOHU�WR�EHJLQ�E\�FRQVLGHULQJ�WKLV�VHFRQG�FDVH����1RWH�WKDW�RQO\�
SURFHVV�VWDUWLQJ�HYHQWV��WKRVH�WKDW�WULJJHU�VFULSWV�WR�VWDUW�UXQQLQJ��ZLOO�UHVXOW�LQ�UHVSRQVH�HYHQWV���
3URFHVV�FRQWLQXLQJ�HYHQWV��WKRVH�WKDW�FDXVH�D�SURFHVV�WR�EUHDN�RXW�RI�D�ORRS��ZLOO�QRW�UHVXOW�LQ�
UHVSRQVH�HYHQWV���
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:KHQ�DQ�HYHQW�WULJJHUV�WKH�VWDUW�RI�D�QHZ�SURFHVV��WKH�SURFHVV�PXVW�QRZ�VWRUH�WKH�QDPH�RI�WKH�
UHVSRQVH�HYHQW�WR�EURDGFDVW���$�SURFHVV�VWDUWHG�E\�DQ�HYHQW�QDPHG��URWDWH��ZLOO�QHHG�WR�UHPHPEHU�
WR�UHVSRQG�ZLWK�DQ�HYHQW�QDPHG��URWDWH�UHVSRQVH����,I�QR��DQVZHU��EORFN�LV�HQFRXQWHUHG��WKH�
SURFHVV�PXVW�EURDGFDVW�DQ�HYHQW�ZLWK�WKH�VWRUHG�UHVSRQVH�QDPH���7KLV�EHKDYLRU�LV�DFKLHYHG�E\�
SODFLQJ�D�VSHFLDO�VHQGHU�IUDPH�RQ�WKH�SURFHVV
V�VWDFN���7KH�VHQGHU�IUDPH�FRQWDLQV�WKH�QDPH�RI�WKH�
UHVSRQVH�HYHQW�WR�EURDGFDVW���:KHQHYHU�D�VHQGHU�IUDPH�DSSHDUV�DW�WKH�WRS�RI�LWV�VWDFN��D�SURFHVV�
ZLOO�EURDGFDVW�DQ�HYHQW�ZLWK�WKH�JLYHQ�QDPH��DQG�ZLWK���DV�WKH�GHIDXOW�DUJXPHQW�YDOXH��DQG�SRS�RII�
WKH�IUDPH��
�
5HFDOO�WKDW�ZKHQ�D�SURFHVV�LV�VWDUWHG��LWV�VWDFN�LQLWLDOO\�FRQWDLQV�D�VHTXHQFH�IUDPH�ZLWK�WKH�FROOHFWLRQ�
RI�EORFNV�LQ�WKH�VFULSW�EHLQJ�UXQ���1RZ��KRZHYHU��ZKHQ�D�SURFHVV�LV�VWDUWHG�LQ�UHVSRQVH�WR�DQ�HYHQW��
D�VHQGHU�IUDPH�ZLOO�EH�LQVHUWHG�EHORZ�WKLV�VHTXHQFH�IUDPH���7KH�IROORZLQJ�VKRZV�WKH�LQLWLDO�VWDFN�
IRU�D�SURFHVV�UXQQLQJ�WKH��URWDWH��VFULSW�VKRZQ��
�

�������������������������������������������� �5RWDWH�6FULSW��������������������������������������������������������������������������6WDFN�:KHQ�6FULSW�6WDUWV�
�
7KLV�LQVHUWHG�VHQGHU�IUDPH�JXDUDQWLHV�WKDW�WKH�SURFHVV�ZLOO�HYHQWXDOO\�VHQG�WKH�DSSURSULDWH�
UHVSRQVH�PHVVDJH�LI�QR�DQVZHU�EORFN�LV�UHDFKHG���1RZ�FRQVLGHU�WKH�VLPSOH��GD\V��VFULSW�EHORZ��LQ�
ZKLFK�ZH�GR�HQFRXQWHU�DQ�DQVZHU�EORFN��
�

����������������������������������������������� �'D\V�6FULSW����������������������������������������������������������������������������6WDFN�:KHQ�(YDOXDWLQJ�$QVZHU�%ORFN�
�
:KHQ�WKH�SURFHVV�UHDFKHV�WKH�DQVZHU�EORFN��LWV�VWDFN�ZLOO�DSSHDU�DV�SLFWXUHG�DERYH��DIWHU�HYDOXDWLQJ�
WKH���DUJXPHQW����$W�WKLV�SRLQW��WKH�SURFHVV�QRWHV�WKH�DQVZHU�YDOXH�RI����RU�WKH�GHIDXOW�YDOXH����LI�
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WKLV�KDG�EHHQ�D��GRQH��EORFN���DQG�SRSV�DOO�IUDPHV�RII�WKH�VWDFN�XQWLO�D�VHQGHU�IUDPH�LV�
HQFRXQWHUHG���6FUDWFK�WKHQ�XVHV�WKH��GD\V�UHVSRQVH��QDPH�QRWHG�LQ�WKH�VHQGHU�IUDPH��EURDGFDVWV�
DQ�HYHQW�ZLWK�WKLV�QDPH�DQG�WKH�QRWHG�DQVZHU�YDOXH��DQG�WHUPLQDWHV�WKH�SURFHVV��
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������������� ,;���5(3/$&,1*�352&('85(�FDOOV�
�
+DYLQJ�VLPSOLILHG�WKH�HYHQW�FDOO�V\QWD[�XVHG�WR�VLPXODWH�SURFHGXUH�FDOOV��LW�LV�QRZ�WLPH�WR�FRQVLGHU�
ZKHWKHU�ZH�FDQ�HOLPLQDWH�SURFHGXUH�KDWV�DOWRJHWKHU���:H�ZRXOG�FHUWDLQO\�SUHIHU�LI�6FUDWFK�XVHUV�
RQO\�QHHGHG�WR�OHDUQ�DERXW�RQH�NLQG�RI�VFULSW�KDW��EXW�ZKDW�ZRXOG�EH�WKH�UDPLILFDWLRQV�RI�UHPRYLQJ�
SURFHGXUH�KDWV�IURP�6FUDWFK"�
�
:H�VKRXOG�ILUVW�FRQVLGHU�WKH�UROH�WKDW�SURFHGXUH�KDWV�FXUUHQWO\�SOD\�LQ�6FUDWFK���%HFDXVH�D�
SURFHGXUH�DQG�LWV�LQYRFDWLRQV�PXVW�UHVLGH�ZLWKLQ�WKH�VDPH�REMHFW��WKH\�DUH�RI�VRPHZKDW�OLPLWHG�
XVH���,Q�D�ZD\��SURFHGXUH�KDWV�UHVHPEOH�DQ�REMHFW�RULHQWHG�ODQJXDJH
V�SULYDWHO\�VFRSHG�PHWKRGV��
FDSWXULQJ�KHOSIXO�SDWWHUQV�RI�FRPSXWDWLRQ��EXW�WDNLQJ�D�EDFN�VHDW�WR�WKH�SXEOLF�PHWKRGV��D�UROH�
SOD\HG�E\�HYHQW�KDWV��WKDW�GHILQH�WKH�REMHFW
V�LQWHUIDFH���8VHG�ZHOO��D�KHOSHU�SURFHGXUH�FDQ�PDNH�D�
SURJUDP�FOHDQHU�DQG�PRUH�UHDGDEOH���&DSWXULQJ�KHOSIXO�EHKDYLRU�LQ�D�SURFHGXUH�LV�FHUWDLQO\�D�
SRZHUIXO�LGHD�WKDW�ZH�ZRXOG�OLNH�6FUDWFK�XVHUV�WR�OHDUQ���%XW�KRZ�PDQ\�6FUDWFK�SURJUDPPHUV�ZLOO�
PDNH�XVH�RI�KHOSHU�SURFHGXUHV"��$QG�RI�WKRVH�SURJUDPPHUV�DGYDQFHG�HQRXJK�WR�ZDQW�VXFK�
SURFHGXUHV��KRZ�PDQ\�ZLOO�PLQG�XVLQJ�HYHQW�FDOOV�LQVWHDG"��%HFDXVH�WKH�LQWURGXFWLRQ�RI�HYHQWV�KDV�
GLPLQLVKHG�WKH�UROH�RI�SURFHGXUHV��PD\EH�6FUDWFK�ZRXOG�QRW�EH�VDFULILFLQJ�WRR�PXFK�E\�JLYLQJ�XS�
SURFHGXUH�KDWV���7R�GHWHUPLQH�WKH�H[WHQW�RI�WKLV�VDFULILFH��ZH�ZLOO�XVH�WKH�UHPDLQGHU�RI�WKLV�FKDSWHU�
WR�H[SORUH�VRPH�RI�WKH�VXEWOHU�GLVWLQFWLRQV�EHWZHHQ�SURFHGXUH�FDOOV�DQG�HYHQW�FDOOV��
�
�
3URFHGXUH�&DOOV�YV��(YHQW�&DOOV�
�
$V�MXVW�PHQWLRQHG��SURFHGXUH�KDWV�W\SLFDOO\�VHUYH�WR�GHVLJQDWH�SULYDWH�KHOSHU�PHWKRGV���&RQVLGHU�
WKH�VSDFHVKLS�REMHFW�IURP�RXU�VSDFH�LQYDGHUV�JDPH���,W�FDOOV�D�KHOSHU�SURFHGXUH�QDPHG��KLGH���
ZKLFK�FDXVHV�WKH�VSDFHVKLS�WR�KLGH�RIIVFUHHQ���1R�RWKHU�REMHFW�FDQ�FDOO�WKH�VSDFHVKLS
V��KLGH��VFULSW���
,I�ZH�QRZ�FKDQJH�WKLV�SURFHGXUH�KDW�WR�EH�DQ�HYHQW�KDW��WKH�VSDFHVKLS�ZLOO�EH�DEOH�WR�XVH�HYHQW�FDOOV�
WR�UXQ�LWV��KLGH��VFULSW���%XW��QRZ�DQ\�REMHFW�FDQ�EURDGFDVW�DQ�HYHQW�WR�FDXVH�WKH�VSDFHVKLS�WR�KLGH���
%HFDXVH�WKHUH�DUH�RFFDVLRQV�ZKHQ�D�SURJUDPPHU�ZLVKHV�WR�SUHYHQW�RWKHU�REMHFWV�IURP�DFFHVVLQJ�
VRPH�SRUWLRQ�RI�DQ�REMHFW
V�EHKDYLRU��WKLV�LV�D�OLPLWDWLRQ�RI�HYHQW�FDOOV�WKDW�ZH�PD\�QHHG�WR�DGGUHVV���
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7KDQNIXOO\��WKLV�LV�D�VLPSOH�GHIHFW�WR�IL[���2QH�VROXWLRQ�ZRXOG�EH�WR�DOORZ�WKH�SURJUDPPHU�WR�PDUN�
DQ�REMHFW
V�HYHQW�KDW�DV��SULYDWH����6XFK�D�VFULSW�FRXOG�WKHQ�RQO\�EH�WULJJHUHG�E\�DQ�HYHQW�
EURDGFDVWHG�E\�WKLV�VDPH�REMHFW���+RZHYHU��LW�LV�XQFOHDU�ZKHWKHU�6FUDWFK�XVHUV�ZRXOG�WDNH�
DGYDQWDJH�RI�VXFK�D�IHDWXUH��
�
$�UHODWHG�FRQFHUQ�RI�HOLPLQDWLQJ�SURFHGXUH�FDOOV�LQYROYHV�QDPHVSDFHV���&XUUHQWO\��HDFK�6FUDWFK�
REMHFW�KDV�LWV�RZQ�VSDFH�RI�SURFHGXUH�KDW�QDPHV���$V�LQ�RXU�VSDFH�LQYDGHUV�JDPH��HDFK�REMHFW�FDQ�
KDYH�D�KHOSHU�SURFHGXUH�QDPHG��KLGH���ZLWKRXW�UHVXOWLQJ�LQ�DQ\�QDPLQJ�FRQIOLFW���:KHQ�DQ�REMHFW�
LQYRNHV�LWV��KLGH��VFULSW��WKHUH�LV�QR�FRQIXVLRQ�DERXW�ZKLFK�VFULSW�WR�UXQ���1RZ��LPDJLQH�WKDW�ZH�
UHSODFH�HDFK�RI�WKHVH��KLGH��SURFHGXUH�KDWV�ZLWK�D��KLGH��HYHQW�KDW���:KHQ�WKH�VSDFHVKLS�REMHFW�
DVNV�LWVHOI�WR�KLGH�E\�EURDGFDVWLQJ�D��KLGH��HYHQW��LW�ZLOO�QRZ�LQDGYHUWHQWO\�FDXVH�DOO�REMHFWV�WR�KLGH���
7KLV�SUREOHP�DULVHV�EHFDXVH��XQOLNH�IRU�6FUDWFK�SURFHGXUH�QDPHV��ZH�KDYH�RQO\�D�VLQJOH�QDPHVSDFH�
IRU�DOO�HYHQW�QDPHV���,URQLFDOO\��KHUH�LV�D�VLWXDWLRQ�ZKHUH�WKH�EURDGFDVW�PRGHO�ZRUNV�DJDLQVW�RXU�
JRDO�RI�VKDUHDELOLW\���:KHQ�LPSRUWLQJ�DQRWKHU�SURJUDPPHU
V�6FUDWFK�REMHFW�LQWR�RXU�SURMHFW��ZH�
ZLOO�QHHG�WR�PDNH�VXUH�WKDW�LWV�HYHQW�QDPHV�ZLOO�QRW�FRQIOLFW�ZLWK�RXUV����2Q�WKH�RWKHU�KDQG��
LPDJLQH�KRZ�PDQ\�PRUH�QDPH�FRQIOLFWV�ZH�PLJKW�HQFRXQWHU�LI�ZH�XVH�FRORUV�LQVWHDG�RI�VWULQJV�WR�
QDPH�HYHQWV���
�
7KHUH�DUH�D�IHZ�ZD\V�WR�DYRLG�SRWHQWLDO�QDPH�FRQIOLFWV���2QH�VROXWLRQ�LV�WR�XVH�D�QDPLQJ�
FRQYHQWLRQ��LQ�ZKLFK�ZH�LQFOXGH�WKH�REMHFW
V�QDPH�LQ�DQ\�HYHQW�KDW�LQWHQGHG�IRU�SULYDWH�XVH���)RU�
H[DPSOH��ZH�FRXOG�XVH�D��KLGH�VSDFHVKLS��HYHQW�IRU�WKH�VSDFHVKLS��D��KLGH�DOLHQ��HYHQW�IRU�WKH�
DOLHQ��HWF���7KLV�ZRXOG�EH�IDLUO\�WHGLRXV���2XU�LGHD�RI�GHVLJQDWLQJ�VRPH�HYHQW�KDWV�DV�SULYDWH�FRXOG�
DOVR�EH�XVHG�WR�DYRLG�VRPH�QDPH�FRQIOLFWV���,PDJLQH�D�VSDFH�LQYDGHUV�JDPH�LQ�ZKLFK�HDFK�REMHFW�KDV�
D�SULYDWHO\�VFRSHG�HYHQW�KDW�QDPHG��KLGH����,Q�VXFK�D�SURJUDP��LI�WKH�VSDFHVKLS�ZHUH�WR�EURDGFDVW�D�
�KLGH��HYHQW��RQO\�WKH�VSDFHVKLS
V��KLGH��VFULSW�ZRXOG�VWDUW�WR�UXQ���$�ILQDO�DQG�PRUH�SRZHUIXO�
VROXWLRQ�ZRXOG�EH�WR�DOORZ�D�6FUDWFK�REMHFW�WR�VHQG�DQ�HYHQW�WR�D�VLQJOH�VSHFLILHG�WDUJHW�REMHFW���
7KHQ��DQ�REMHFW�FRXOG�VHQG�DQ�HYHQW�RQO\�WR�LWVHOI��DV�D�PHDQV�RI�LQYRNLQJ�D�KHOSHU�VFULSW���:H�ZLOO�
H[SORUH�WKLV�ODVW�RSWLRQ�LQ�IXUWKHU�GHWDLO�VKRUWO\��
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2QH�RI�WKH�PRVW�SRZHUIXO�LGHDV�LQ�SURJUDPPLQJ�LV�WKH�DELOLW\�WR�FUHDWH�SURFHGXUDO�DEVWUDFWLRQV�WKDW�
FDQ�WKHQ�EH�XVHG�DV�LI�WKH\�ZHUH�SULPLWLYHV���3URFHGXUH�KDWV�SURYLGH�WKLV�IXQFWLRQDOLW\�LQ�6FUDWFK���
:KHQ�D�VFULSW�LV�FUHDWHG�XVLQJ�D�SURFHGXUH�KDW��D�QHZ�EORFN�DSSHDUV�LQ�WKH�REMHFW
V�FRPPDQG�
SDOHWWH�IRU�LQYRNLQJ�WKLV�SURFHGXUH���7KLV�EORFN�ORRNV�DQG�FDQ�EH�XVHG�H[DFWO\�OLNH�D�SULPLWLYH�
EORFN���,Q�WKLV�PDQQHU��6FUDWFK�HPSRZHUV�LWV�XVHUV�WR�PDNH�WKHLU�RZQ�EORFNV���,I�ZH�UHPRYH�
SURFHGXUH�KDWV�IURP�6FUDWFK��ZH�ZLOO�EH�GHSULYLQJ�6FUDWFK�SURJUDPPHUV�RI�WKLV�DELOLW\���$OWKRXJK�
WKLV�LVVXH�ODUJHO\�FRPHV�GRZQ�WR�V\QWD[��LW�PD\�EH�SHUFHLYHG�DV�D�VXEVWDQWLDO�ORVV��
�
$�VXEWOH�EXW�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�SURFHGXUH�DQG�HYHQW�FDOOV�FRQFHUQV�D�SURJUDP
V�IORZ�RI�
FRQWURO���,Q�D�SURFHGXUH�FDOO��D�SURFHVV�DVVRFLDWHG�ZLWK�RQH�VFULSW�HYDOXDWHV�EORFNV�LQ�D�VHFRQG�
VFULSW���0HDQZKLOH��WKH�VHFRQG�VFULSW�PD\�EH�DVVRFLDWHG�ZLWK�D�SURFHVV�RI�LWV�RZQ���7KLV�FRQIXVLQJ�
EHKDYLRU�ZDV�RQH�RI�WKH�SULPDU\�UHDVRQV�IRU�FRQVLGHULQJ�DOWHUQDWLYH�FRPPXQLFDWLRQ�PRGHOV�OLNH�
RXU�HYHQW�V\VWHP���:LWK�HYHQW�FDOOV��RQ�WKH�RWKHU�KDQG��WKH�FDOOLQJ�SURFHVV�QHYHU�OHDYHV�WKH�VFULSW�LW�
VWDUWHG�LQ���,QVWHDG��ZKHQ�D�SURFHVV�UXQQLQJ�LQ�RQH�VFULSW�XVHV�DQ�HYHQW�FDOO��LW�EURDGFDVWV�DQ�HYHQW�
WKDW�FDXVHV�D�VHFRQG�SURFHVV�WR�UXQ�WKH�GHVLJQDWHG�VFULSW���'XULQJ�WKLV�WLPH��WKH�ILUVW�SURFHVV�LV�
VLPSO\�ZDLWLQJ�IRU�DQ�DQVZHU�IURP�WKH�VHFRQG�SURFHVV���:KHQ�WKH�VHFRQG�SURFHVV�WHUPLQDWHV��LW�
EURDGFDVWV�DQ�HYHQW�WKDW�WULJJHUV�WKH�ILUVW�RQH�WR�UHVXPH�LWV�ZRUN���,W�LV�RXU�KRSH�WKDW�WKLV�FOHDU�
FRQQHFWLRQ�EHWZHHQ�D�SURFHVV�DQG�WKH�VFULSW�LW�UXQV�PDNHV�WKH�HYHQW�PRGHO�PRUH�DFFHVVLEOH�WR�
QRYLFH�SURJUDPPHUV���(YHQ�WKRXJK�RXU�HYHQW�FDOOV�DUH�EHKDYLQJ�OLNH�SURFHGXUH�FDOOV��WKH�XVHU�FDQ�
XQGHUVWDQG�WKH�SURJUDP
V�EHKDYLRU�LQ�WHUPV�RI�WKH�HYHQW�V\VWHP
V�PRUH�LQWXLWLYH�SURFHVV�PRGHO���
�7KLV�GLVWLQFWLRQ�LV�HYHQ�FOHDUHU�ZKHQ�XVLQJ�6FUDWFK
V�VLQJOH�VWHSSLQJ�PRGH��ZKLFK�VORZO\�OLJKWV�XS�
HDFK�EORFN�DV�LW�LV�HYDOXDWHG���
�
�
8VLQJ�3URFHGXUH�&DOO�6\QWD[�
�
:H�KDYH�QRZ�H[SORUHG�VHYHUDO�GLIIHUHQFHV�EHWZHHQ�SURFHGXUH�FDOOV�DQG�HYHQW�FDOOV���:H�PLJKW�
QRZ�IHHO�WKDW�WKH�JDLQHG�VLPSOLFLW\�RI�KDYLQJ�RQO\�RQH�NLQG�RI�VFULSW�KDW�RXWZHLJKV�WKH�DGYDQWDJHV�
RI�KDYLQJ�6FUDWFK�SURFHGXUH�KDWV���,I�ZH�WKHUHIRUH�UHPRYH�SURFHGXUH�KDWV�DOWRJHWKHU�IURP�6FUDWFK��
DQ�LQWHUHVWLQJ�SRVVLELOLW\�RSHQV�XS�WR�XV���:H�ZRXOG�QR�ORQJHU�QHHG�WR�ZRUU\�DERXW�FRQIXVLQJ�



72 

 

HYHQW�FDOOV�ZLWK�SURFHGXUH�FDOOV���7KHUHIRUH��ZH�PLJKW�FKRRVH�WR�XVH�WKH�VWDQGDUG�SURFHGXUH�FDOO�
V\QWD[�IRU�HYHQW�FDOOV���,Q�WKLV�VHFWLRQ��ZH�ZLOO�GLVFXVV�WKH�PHULWV�RI�VXFK�D�FKRLFH���&RQVLGHU�DJDLQ�
RXU�H[DPSOH�HYHQW�FDOO��XVLQJ�WKH��VKRXWLQJ��PHWDSKRU��
�

�������������� ���������(YHQW�&DOO�8VLQJ��6KRXWLQJ��0HWDSKRU�
�
:LWKRXW�SURFHGXUH�KDWV��WKHUH�LV�QRWKLQJ�VWRSSLQJ�XV�IURP�XVLQJ�VRPHWKLQJ�UHVHPEOLQJ�SURFHGXUH�
FDOO�V\QWD[�LQVWHDG���7KH�IROORZLQJ�EORFNV�VKRZ�KRZ�WKH�VDPH�HYHQW�FDOO�PLJKW�ORRN��XVLQJ�
SURFHGXUH�FDOO�V\QWD[��
�

�������������� �����������������������������(YHQW�&DOO�&ORDNHG�LQ�3URFHGXUH�6\QWD[�
�
%HKLQG�WKH�VFHQHV��WKHVH�EORFNV�ZRXOG�VWLOO�EHKDYH�WKH�VDPH�DV�WKRVH�XVLQJ�WKH��VKRXWLQJ��
PHWDSKRU���6FUDWFK�ZRXOG�VWLOO�EURDGFDVW�D��GRXEOH��HYHQW��ZLWK�����DQG�EURDGFDVW�EDFN�D�
�GRXEOH�UHVSRQVH��HYHQW��ZLWK�������7KLV�LV�DERXW�DV�FRQFLVH�DV�ZH�FRXOG�HYHU�KRSH�WR�PDNH�RXU�
HYHQW�FDOO�V\QWD[���&RQVLGHU�RXU��URWDWH��VFULSW�DJDLQ��VKRZQ�KHUH�ZLWK�ERWK�VKRXWLQJ�DQG�
SURFHGXUH�FDOO�V\QWD[��
�

�������������������������������������������������������������� �5RWDWH�6FULSW�ZLWK�6KRXW�6\QWD[�����������������������������������������������������������5RWDWH�6FULSW�ZLWK�3URFHGXUH�6\QWD[�
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5HFDOO�WKDW�WKH�XVHU�FDQ�FKRRVH�WR�LQYRNH�WKLV�VFULSW�XVLQJ�D��VKRXW�URWDWH��RU��VKRXW�URWDWH�DQG�
ZDLW��EORFN��VKRZQ�EHORZ���GHSHQGLQJ�RQ�ZKHWKHU�WKH�FDOOLQJ�SURFHVV�VKRXOG�ZDLW�IRU�WKH��URWDWH��
SURFHVV�WR�WHUPLQDWH��
�

����������������������������������������������������������������������������� �6WDUWLQJ�DV�D�3URFHVV����������������������������������������������������������������������������&DOOLQJ�DV�D�3URFHGXUH�
�
:H�PLJKW�EH�WHPSWHG�WR�PDNH�WKH�SURFHGXUH�V\QWD[�HTXLYDOHQWV�RI�WKHVH�EORFNV�DSSHDU�DV�IROORZV��
�

���������������������������������������������������������������������������������������� �6WDUWLQJ�DV�D�3URFHVV����������������������������������������������������������������������������&DOOLQJ�DV�D�3URFHGXUH�
�
2QH�RI�WKH�JUHDW�EHQHILWV�RI�WKLV�V\QWD[�LV�WKDW�WKH��URWDWH��EORFN�RQ�WKH�OHIW�QRZ�DSSHDUV�D�ORW�OLNH�D�
EXLOW�LQ�6FUDWFK�SULPLWLYH��VXFK�DV�D��WXUQ�����EORFN���+RZHYHU��D��WXUQ�����EORFN�ZLOO�FDXVH�WKH�
REMHFW�WR�FRPSOHWH�LWV�WXUQ�EHIRUH�HYDOXDWLQJ�WKH�QH[W�FRPPDQG���:H�PLJKW�WKHUHIRUH�EH�VXUSULVHG�
WKDW�RXU��URWDWH��EORFN�GRHV�QRW�ILQLVK�URWDWLQJ�EHIRUH�6FUDWFK�UXQV�WKH�QH[W�FRPPDQG����6XFK�
EHKDYLRU�ZRXOG�EH�RI�HYHQ�JUHDWHU�FRQFHUQ�ZKHQ�LQYRNLQJ�VFULSWV�WKDW�WDNH�D�FRQVLGHUDEOH�DPRXQW�
RI�WLPH�WR�ILQLVK�H[HFXWLQJ����7KHUHIRUH��D�EHWWHU�SURFHGXUH�V\QWD[�PLJKW�EH�WR�ODEHO�WKH�SURFHVV�
VWDUWLQJ�EORFN�DV��URWDWH�DQG�FRQWLQXH���DQG�WKH�SURFHGXUH�FDOOLQJ�EORFN�DV��URWDWH���
�

���������������������������������������������������������������� �6WDUWLQJ�DV�D�3URFHVV����������������������������������������������������������������������������&DOOLQJ�DV�D�3URFHGXUH�
�
�
1R�0RUH�0HWDSKRUV"�
�
:H�KDYH�QRZ�JOLPSVHG�LQWR�DQ�LQWULJXLQJ�YHUVLRQ�RI�6FUDWFK��LQ�ZKLFK�D�FRQFLVH�SURFHGXUH�FDOO�
V\QWD[�KDV�UHSODFHG�RXU�XVH�RI�PRUH�YLYLG�HYHQW�PHWDSKRUV���:KLFK�RI�WKHVH�V\QWD[HV�ZLOO�PDNH�
SURJUDPPLQJ�HDVLHU�IRU�QRYLFHV"��2Q�WKH�RQH�KDQG��WKH�FRPSDFWQHVV�RI�WKH�SURFHGXUH�FDOO�V\QWD[�
DOORZV�XV�WR�FUHDWH�VFULSWV�WKDW�DUH�SHUKDSV�PRUH�UHDGDEOH���7KHUH�LV�QR�PHWDSKRU�UHODWHG�WH[W�WR�
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GLVWUDFW�XV�IURP�WKH�SURJUDP
V�IXQFWLRQDOLW\���$OVR��LW�LV�SRVVLEOH�WKDW�WKH�QRYLFH�SURJUDPPHU�ZRXOG�
PRUH�HDVLO\�FRQQHFW�D��URWDWH��EORFN�WR�WKH�LGHD�RI�LQYRNLQJ�WKH��URWDWH��VFULSW��WKDQ�WKH\�ZRXOG�
DVVRFLDWH�WKH�ZRUGLHU��VKRXW�URWDWH��ZLWK�UXQQLQJ�WKH��ZKHQ�URWDWH�KHDUG��VFULSW���3HUKDSV�PRUH�
XVHUV�ZLOO�JHW�ORVW�LQ�WKH�LQWHUPHGLDWH�PHWDSKRULFDO�PHGLXP�RI�VKRXWLQJ�RU�IODJ�ZDYLQJ�WKDQ�ZLOO�
EHQHILW�IURP�WKH�VXJJHVWHG�PHQWDO�LPDJHU\�RI�LQWHU�REMHFW�FRPPXQLFDWLRQ��
�
1R�PDWWHU�KRZ�ZHOO�WKH\�DUH�GLVJXLVHG�DV�SURFHGXUH�FDOOV��HYHQWV�ZLOO�FRQWLQXH�WR�EH�EURDGFDVW�WR�
DOO�REMHFWV�DQG�SURFHVVHV���8VHUV�WKDW�H[SHFW�SURFHGXUH�FDOO�EHKDYLRU�ZLOO�TXLFNO\�EH�VXUSULVHG�E\�
WKH�TXLUNV�RI�XVLQJ�SULPLWLYHV�EXLOW�RQ�WRS�RI�RXU�XQGHUO\LQJ�EURDGFDVW�FRPPXQLFDWLRQ�V\VWHP���
%HFDXVH�ZH�FDQQRW�FRPSOHWHO\�FRQFHDO�WKH�EURDGFDVW�UHODWHG�EHKDYLRU��DQG�ZH�GR�QRW�IXOO\�ZDQW�WR�
GR�VR���LW�FRXOG�EH�EHQHILFLDO�WR�PDNH�WKH�QRWLRQ�RI�HYHQWV�DQ�H[SOLFLW�SDUW�RI�RXU�V\QWD[���7KLV�LV�
VRPHWKLQJ�RXU�VKRXWLQJ�DQG�IODJ�ZDYLQJ�PHWDSKRUV�GLG�IRU�XV���0RVW�OLNHO\��WKHVH�PHWDSKRUV�ZLOO�
KHOS�6FUDWFK�XVHUV�XQGHUVWDQG�DQG�LQWHUQDOL]H�6FUDWFK
V�FRPPXQLFDWLRQ�UHODWHG�FRQFHSWV�PXFK�
PRUH�HDVLO\�WKDQ�WKH�FRPSDFW�SURFHGXUH�FDOO�V\QWD[���8OWLPDWHO\��PDNLQJ�SURJUDPPLQJ�
XQGHUVWDQGDEOH�LV�IDU�PRUH�LPSRUWDQW�WKDQ�NHHSLQJ�6FUDWFK�SURJUDPV�VKRUW��
�
�
6HQGLQJ�DQ�(YHQW�WR�D�6SHFLILF�2EMHFW�
�
:H�PLJKW�GHFLGH�WKDW�ZH�OLNH�WKH�SURFHGXUH�FDOO�V\QWD[��EXW�DUH�ZRUULHG�WKDW�LW�LV�PLVOHDGLQJ�DV�D�
XVHU�LQWHUIDFH�WR�D�EURDGFDVW�EDVHG�FRPPXQLFDWLRQ�PRGHO���,I�WKLV�LV�WKH�FDVH��WKHQ�PD\EH�ZH�
VKRXOG�FRQVLGHU�UHSODFLQJ�RXU�XQGHUO\LQJ�HYHQW�EURDGFDVWLQJ�IUDPHZRUN�ZLWK�WKH�PRUH�WUDGLWLRQDO�
REMHFW�RULHQWHG�FRPPXQLFDWLRQ�V\VWHP�WKDW�WKLV�SURFHGXUH�V\QWD[�ZRXOG�OHDG�XV�WR�H[SHFW���%\�IDU��
WKH�PRVW�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�RXU�HYHQW�FDOOV�DQG�D�WUDGLWLRQDO�REMHFW�RULHQWHG�V\VWHP
V�
PHWKRG�FDOOV�LV�WKDW�PHWKRGV�DUH�FDOOHG�RQ�D�VSHFLILF�REMHFW�ZKLOH�HYHQWV�DUH�EURDGFDVWHG�WR�DOO�
REMHFWV���,Q�IDFW��RQH�PLJKW�VD\�WKDW�WKLV�LV�HVVHQWLDOO\�WKH�RQO\�GLIIHUHQFH���:H�VKRXOG�WKHUHIRUH�DVN�
RXUVHOYHV�LI�ZH�HYHU�QHHG�WR�VHQG�DQ�HYHQW�WR�D�VSHFLILF�REMHFW��
�
,W�WXUQV�RXW�WKDW�LW�LV�SRVVLEOH�WR�LQYHQW�K\SRWKHWLFDO�SURJUDPPLQJ�H[HUFLVHV�WKDW�6FUDWFK�FDQQRW�
VXSSRUW�ZLWKRXW�VXFK�WDUJHWHG�HYHQWV���)RU�H[DPSOH��FRQVLGHU�WKH�MHZHO�FROOHFWLQJ�JDPH�ZH�



75 

 

GLVFXVVHG�HDUOLHU��LQ�ZKLFK�D�KXPDQ�FRQWUROOHG�SOD\HU�PRYHV�DURXQG�WKH�VFUHHQ�FROOHFWLQJ�YDULRXV�
MHZHO�REMHFWV��HDFK�ZRUWK�GLIIHUHQW�SRLQW�YDOXHV���:KHQ�WKH�SOD\HU�FRPHV�DFURVV�D�MHZHO��WKH�SOD\HU�
QHHGV�WR�NQRZ�WKH�MHZHO
V�YDOXH���1RZ�LPDJLQH�WKDW��LQ�DGGLWLRQ�WR�WKH�KXPDQ�FRQWUROOHG�SOD\HU��
WKHUH�DUH�VHYHUDO�FRPSXWHU�FRQWUROOHG�FKDUDFWHUV��HDFK�RI�ZKLFK�LV�DOVR�FRPSHWLQJ�WR�DFFXPXODWH�
YDOXDEOH�MHZHOV���,Q�RXU�HDUOLHU�LPSOHPHQWDWLRQ�RI�WKLV�JDPH��ZKHQ�WKH�MHZHO�FROOLGHG�ZLWK�WKH�
SOD\HU��LW�EURDGFDVWHG�D�EOXH�HYHQW�ZLWK�LWV�YDOXH���7KH�SOD\HU�ZRXOG�WKHQ�UHFHLYH�WKH�HYHQW�DQG�
DFFXPXODWH�WKH�MHZHO
V�SRLQW�YDOXH���%XW�QRZ��WKHUH�DUH�PDQ\�REMHFWV�WKDW�UHVSRQG�WR�EOXH�HYHQWV�LQ�
WKH�VDPH�PDQQHU��DQG�ZH�RQO\�ZDQW�WKH�FKDUDFWHU�WKDW�MXVW�FROOLGHG�ZLWK�WKH�MHZHO�WR�UHVSRQG���
+HUH�LV�D�FDVH�ZKHUH�ZH�QHHG�WR�VHQG�DQ�HYHQW�WR�D�VSHFLILF�REMHFW��
�
,I�ZH�ZHUH�WR�VXSSRUW�VXFK�WDUJHWHG�HYHQWV�LQ�6FUDWFK��WKHUH�DUH�PXOWLSOH�ZD\V�WKLV�IXQFWLRQDOLW\�
FRXOG�EH�DGGHG���7KH�VLPSOHVW�ZRXOG�EH�WR�UHVWULFW�DQ�REMHFW�WR�VHQGLQJ�DQ�HYHQW�HLWKHU�����WR�DOO�
REMHFWV��RU�����MXVW�WR�LWVHOI���$�IDQFLHU�VROXWLRQ�PLJKW�VXSSRUW�D��ZKLVSHU��EORFN�IRU�VHQGLQJ�DQ�
HYHQW�WR�WKH�QHDUHVW�REMHFW�WKDW�����FRQWDLQV�D�FRUUHVSRQGLQJ�HYHQW�KDW��DQG�����LV�QRW�WKH�VHQGLQJ�
REMHFW���3HUKDSV�VXFK��ORFDO��FRPPXQLFDWLRQ�ZRXOG�EH�VXIILFLHQW��DQG�WKHUH�LV�QR�QHHG�WR�SURYLGH�D�
PHFKDQLVP�WR�VHQG�DQ�HYHQW�WR�D�VSHFLILF�GLVWDQW�REMHFW����,W�ZRXOG�FHUWDLQO\�VROYH�RXU�MHZHO�
FROOHFWLQJ�WURXEOHV����7KH�PRVW�IOH[LEOH�V\VWHP�ZRXOG�SURYLGH�DQ�HYHQW�VHQGLQJ�EORFN�WKDW�WRRN�DQ�
DUJXPHQW�WR�LGHQWLI\�DQ�DUELWUDU\�UHFLSLHQW�REMHFW����:H�ZRXOG�WKHQ�DOVR�UHTXLUH�D�QXPEHU�RI�
UHSRUWHU�EORFNV�WR�LGHQWLI\�D�XQLTXH�UHFLSLHQW����$OO�RI�WKLV�ZRXOG�PHDQ�D�SRWHQWLDO�H[SORVLRQ�LQ�WKH�
QXPEHU�RI�SULPLWLYH�EORFNV�UHTXLUHG�WR�VXSSRUW�VHQGLQJ�HYHQWV���:H�ZLVK�WR�DYRLG�RYHUZKHOPLQJ�
WKH�SURJUDPPHU�ZLWK�WRR�PDQ\�RSWLRQV��DQG�WKHUHIRUH�D�VWURQJ�DUJXPHQW�ZRXOG�EH�UHTXLUHG�WR�
MXVWLI\�PRYLQJ�6FUDWFK�LQ�VXFK�D�GLUHFWLRQ��
�
$OWKRXJK�WKH�K\SRWKHWLFDO�MHZHO�FROOHFWLQJ�JDPH�SUHVHQWV�D�QHHG�IRU�VXFK�WDUJHWHG�HYHQW�
IXQFWLRQDOLW\��LW�LV�UHDVVXULQJ�WKDW�ZH�KDYH�QRW�\HW�IRXQG�RXUVHOYHV�QHHGLQJ�WDUJHWHG�HYHQWV�LQ�WKH�
FRXUVH�RI�FUHDWLQJ�D�UHDO�6FUDWFK�SURMHFW���7KHUHIRUH��RZLQJ�WR�LWV�VLPSOLFLW\�DQG�SRZHU��
EURDGFDVWLQJ�HYHQWV�WR�DOO�REMHFWV�DSSHDUV�IRU�QRZ�WR�EH�WKH�EHVW�GLUHFWLRQ�IRU�6FUDWFK���:H�ZLOO��
KRZHYHU��QHHG�WR�NHHS�WKH�SRVVLELOLW\�RI�RQH�GD\�VXSSRUWLQJ�WDUJHWHG�HYHQWV�LQ�WKH�EDFN�RI�RXU�
PLQGV���,I�ZH�GR�HYHQWXDOO\�UHTXLUH�VXFK�VXSSRUW��ZH�ZLOO�QHHG�WR�UHYLVLW�PDQ\�RI�WKH�LVVXHV�
GLVFXVVHG�LQ�WKLV�FKDSWHU��
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�������������;���&21&/86,216�
�
:H�KDYH�QRZ�ODLG�WKH�IRXQGDWLRQV�IRU�D�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�LQ�6FUDWFK���:H�KDYH�VHHQ�
KRZ�VXFK�D�PRGHO�SURYLGHV�WKH�EDVLF�IXQFWLRQDOLW\�QHHGHG�WR�VXSSRUW�LQWHU�REMHFW�FRPPXQLFDWLRQ�
DQG�WKH�PDQDJHPHQW�RI�REMHFW�SURFHVVHV���:H�KDYH�FRQVLGHUHG�VXEWOH�LPSOHPHQWDWLRQ�GHWDLOV��DQG�
GHEDWHG�WKH�PHULWV�RI�VHYHUDO�XVHU�LQWHUIDFH�PHWDSKRUV���)LQDOO\��ZH�KDYH�SXVKHG�HYHQWV�LQWR�WKH�
UHDOP�RI�SURFHGXUH�FDOOV��DQG�KDYH�UDLVHG�TXHVWLRQV�DERXW�WKH�UROH�RI�SURFHGXUHV�LQ�RXU�HYHQW�
IUDPHZRUN���,Q�WKLV�FKDSWHU��,�ZLOO�UHYLVLW�D�IHZ�RI�WKH�PRUH�LPSRUWDQW�TXHVWLRQV�UDLVHG�LQ�WKLV�
WKHVLV��DQG�SUHVHQW�P\�RZQ�RSLQLRQV�DV�WR�KRZ�WKRVH�TXHVWLRQV�VKRXOG�EH�DQVZHUHG��
�
�
����&DQ�D�EURDGFDVW�SDUDGLJP�PDNH�FRPPXQLFDWLRQ�DQG�SURFHVVHV�PRUH�DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV"�
�
0\�IHHOLQJ�LV�WKDW�LW�FDQ��DOWKRXJK�XOWLPDWHO\�WKLV�TXHVWLRQ�ZLOO�EH�GHFLGHG�E\�H[WHQGHG�XVHU�WHVWLQJ���
%URDGFDVWLQJ�DQ�HYHQW�VKRXOG�EH�RQH�VWHS�HDVLHU�WKDQ�FDOOLQJ�D�PHWKRG�LQ�DQ�REMHFW�RULHQWHG�
ODQJXDJH��EHFDXVH�D�PHWKRG�FDOO�UHTXLUHV�WKH�SURJUDPPHU�WR�VSHFLI\�D�WDUJHW�REMHFW���,�EHOLHYH�WKDW�
WKLV�EHQHILW�RI�EURDGFDVW�FRPPXQLFDWLRQ�RXWZHLJKV�WKH�FRVW�RI�VDFULILFLQJ�VRPH�RI�WKH�SRZHU�RI�D�
WUDGLWLRQDO�REMHFW�RULHQWHG�V\VWHP���([DPSOH�SURMHFWV�OLNH�WKH�VSDFH�LQYDGHUV�JDPH�LQGLFDWH�WKDW�ZH�
KDYH�QRW�JLYHQ�XS�WKH�DELOLW\�WR�FUHDWH�PHDQLQJIXO�SURMHFWV�LQ�6FUDWFK��
�
�
����:KDW�EDVLF�IXQFWLRQDOLW\�VKRXOG�D�EURDGFDVW�EDVHG�FRPPXQLFDWLRQ�V\VWHP�SURYLGH�IRU�QRYLFH�SURJUDPPHUV"�
�
7KH�KHDUW�RI�VXFK�D�V\VWHP�VKRXOG�EH�QDPHG�HYHQWV���7KH�FRUH�IXQFWLRQDOLW\�RI�WKH�V\VWHP�VKRXOG�
LQFOXGH�WKH�DELOLW\�WR�����GHILQH�VFULSWV�WULJJHUHG�E\�HYHQWV������EURDGFDVW�DQ�HYHQW��DQG�����ORRS��RU�
MXVW�ZDLW��XQWLO�DQ�HYHQW���,Q�DGGLWLRQ��,�EHOLHYH�LW�LV�QHFHVVDU\�WR�VXSSRUW�HYHQWV�WKDW�FRQWDLQ�
DUJXPHQW�YDOXHV��EHFDXVH�WKHVH�JUHDWO\�H[WHQG�WKH�UHDOP�RI�SRVVLEOH�SURMHFWV�ZH�FDQ�FUHDWH���7KH�
V\VWHP�VKRXOG�WKHUHIRUH�OHW�XV�����EURDGFDVW�DQ�HYHQW�FRQWDLQLQJ�DQ�DUJXPHQW��DQG�����DFFHVV�WKH�
DUJXPHQW�YDOXH�IRU�D�UHFHLYHG�HYHQW���)LQDOO\��EHFDXVH�VLPXODWLQJ�D�SURFHGXUH�FDOO�LV�D�XVHIXO�
FRQVWUXFW��VXFK�D�V\VWHP�VKRXOG�SRVVLEO\�SURYLGH�DGYDQFHG�SULPLWLYHV�IRU�����EURDGFDVWLQJ�DQ�HYHQW�
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�SHUKDSV�FRQWDLQLQJ�DQ�DUJXPHQW�YDOXH��DQG�ZDLWLQJ�IRU�DQ�DQRQ\PRXV�UHVSRQVH�HYHQW��DQG�����
EURDGFDVWLQJ�DQ�DQRQ\PRXV�UHVSRQVH�HYHQW��SHUKDSV�ZLWK�DQ�DUJXPHQW�YDOXH��XSRQ�WHUPLQDWLQJ�D�
VFULSW��
�
�
����6KRXOG�D�EURDGFDVW�EDVHG�SURJUDPPLQJ�ODQJXDJH�IRU�QRYLFHV�LQFOXGH�VXSSRUW�IRU�WUDGLWLRQDO�SURFHGXUHV"�
�
1R��LW�VKRXOG�QRW��SULPDULO\�EHFDXVH�ZH�FDQ�XVH��HYHQW�FDOOV��WR�VLPXODWH�SURFHGXUH�FDOOV��DQG�
EHFDXVH�ZH�FDQ�SURYLGH�FOHYHU�SULPLWLYHV�WKDW�LPLWDWH�FRQFLVH�SURFHGXUH�FDOO�V\QWD[���7KLV�UHGXFHV�
WKH�UROH�RI�WUDGLWLRQDO�SURFHGXUHV�WR�WKHLU�XVDJH�DV�SULYDWHO\�VFRSHG�KHOSHU�IXQFWLRQV��D�VPDOO�UROH�
WKDW�FRXOG�EH�PDGH�UHGXQGDQW�E\�D�EURDGFDVW�V\VWHP�WKDW�DOORZHG�XV�WR�OLPLW�WKH�VFRSH�RI�HYHQW�
WULJJHUHG�VFULSWV���6XSSRUWLQJ�SURFHGXUHV�FRPHV�DW�D�VXEWOH�EXW�VXEVWDQWLDO�FRVW���3URFHGXUH�FDOOV�
UHTXLUH�D�WULFN\�SURFHVV�PRGHO�LQ�ZKLFK�WKH�IORZ�RI�FRQWURO�IRU�D�VLQJOH�SURFHVV�PRYHV�EHWZHHQ�
VFULSWV���7KLV�PRGHO�LV�GLIILFXOW�WR�UHSUHVHQW�YLVXDOO\�WR�D�QRYLFH�SURJUDPPHU��DQG�GRHV�QRW�DSSHDU�
LQ�D�V\VWHP�ZLWK�SXUHO\�HYHQW�WULJJHUHG�VFULSWV���0RUH�LPSRUWDQWO\��KRZHYHU��VXSSRUWLQJ�VFULSWV�
WKDW�FDQ�EH�FDOOHG�DV�WUDGLWLRQDO�SURFHGXUHV�DORQJVLGH�HYHQW�WULJJHUHG�VFULSWV�PHDQV�WKDW�QRYLFH�
SURJUDPPHUV�ZLOO�QHHG�WR�OHDUQ�WZR�YHU\�GLIIHUHQW�PHFKDQLVPV�WKDW�SOD\�ODUJHO\�RYHUODSSLQJ�UROHV���
(YHU\�WLPH�WKH�XVHU�FUHDWHV�D�VFULSW��WKH\�ZLOO�QHHG�WR�FRQVLGHU�ZKLFK�NLQG�RI�VFULSW�WKH\�VKRXOG�
FUHDWH���,W�ZRXOG�EH�SUHIHUDEOH�WR�DYRLG�WKLV�FRQIXVLRQ�DOWRJHWKHU�E\�RPLWWLQJ�WUDGLWLRQDO�SURFHGXUHV�
IURP�WKH�ODQJXDJH��
�
�
����&DQ�DQ�DSSURSULDWH�FKRLFH�RI�PHWDSKRU�PDNH�EURDGFDVW�FRPPXQLFDWLRQ�DFFHVVLEOH�WR�QRYLFH�SURJUDPPHUV"�
�
0\�JXHVV�LV�WKDW�D�PHWDSKRU�FDQ�KHOS�D�JUHDW�GHDO��EXW�RQO\�ORQJ�WHUP�XVHU�WHVWLQJ�ZLOO�WHOO���
$OWKRXJK�WKH�ODQJXDJH�ZRXOG�EHFRPH�IDLUO\�FRPSDFW�ZLWKRXW�D�PHWDSKRU��LW�ZRXOG�DOVR�DSSHDU�
FU\SWLF�WR�D�QRYLFH�SURJUDPPHU��ZLWK�SURFHGXUH�FDOO�V\QWD[�DQG�UHIHUHQFHV�WR��EURDGFDVWLQJ����2XU�
JRDO�LV�WR�KHOS�WKH�QRYLFH�HQWHU�WKH�ZRUOG�RI�SURJUDPPLQJ�DV�VPRRWKO\�DV�SRVVLEOH��ZLWK�PLQLPDO�
GHSHQGHQFH�RQ�WHDFKHUV�DQG�PDQXDOV���,I�D�QHZ�SURJUDPPHU�QHHGV�D�PDQXDO�RU�WHDFKHU�WR�VXJJHVW�
WKH\�WKLQN�RI�EURDGFDVWLQJ�OLNH��VKRXWLQJ��RU��ZDYLQJ�IODJV���WKHQ�ZH�DUH�EHWWHU�RII�HPEHGGLQJ�WKDW�



79 

 

KHOSIXO�PHWDSKRU�GLUHFWO\�LQWR�WKH�ODQJXDJH���,Q�DGGLWLRQ��WKHVH�PHWDSKRUV�DUH�LGHDOO\�VXLWHG�IRU�
DFWLYLWLHV�LQ�ZKLFK�NLGV�DFW�RXW�D�SURJUDP��ZDYLQJ�IODJV�RU�VKRXWLQJ�WR�VLJQDO�HDFK�RWKHU
V�EHKDYLRU��
�
�
����6KRXOG�EURDGFDVWHG�HYHQWV�EH�QDPHG�E\�FRORUV�RU�VWULQJV�LQ�D�SURJUDPPLQJ�ODQJXDJH�IRU�QRYLFHV"�
�
,�H[SHFW�WKDW�WKH�DQVZHU�WR�WKLV�TXHVWLRQ�ZLOO�GHSHQG�RQ�KRZ�ORQJ�WKH�DXGLHQFH�ZLOO�EH�HQJDJHG�
ZLWK�WKH�SURJUDPPLQJ�HQYLURQPHQW���$V�D�WZR�KRXU�LQWURGXFWLRQ�WR�FRPSXWHU�SURJUDPPLQJ��D�
YLVXDO�FRORU�EDVHG�PHWDSKRU�IRU�HYHQWV��OLNH�ZDYLQJ�IODJV��ZRXOG�EH�LGHDO���6XFK�DQ�LQWURGXFWLRQ�
ZRXOG�LQYROYH�RQO\�VLPSOH�SURMHFWV��LQ�ZKLFK�WKH�SURJUDPPHU�PXVW�RQO\�NHHS�WUDFN�RI�WKH�
PHDQLQJV�RI�XS�WR�WKUHH�GLIIHUHQW�FRORUV���6WULQJ�QDPHV�PD\�EH�WRR�DGYDQFHG�IRU�VXFK�DQ�
LQWURGXFWLRQ��HVSHFLDOO\�IRU�\RXQJHU�FKLOGUHQ���$V�,�ZLOO�GLVFXVV�VKRUWO\��FRORUHG�HYHQWV�FRXOG�DOORZ�
XV�WR�SURYLGH�YLVXDO�IHHGEDFN�RI�HYHQWV�DV�WKH\�DUH�EURDGFDVWHG�DQG�UHFHLYHG���7R�SURYLGH�WKH�VDPH�
IHHGEDFN�ZLWK�VWULQJV�ZRXOG�JUHDWO\�FOXWWHU�WKH�VFUHHQ��
�
)RU�D�XVHU�LQ�D�VXVWDLQHG�SURJUDPPLQJ�H[SHULHQFH�ODVWLQJ�PXOWLSOH�GD\V��,�EHOLHYH�LW�ZLOO�EH�EHWWHU�
WR�XVH�VWULQJ�QDPHV�IRU�HYHQWV���8OWLPDWHO\��VWULQJV�DUH�PRUH�UHDGDEOH�DQG�PHDQLQJIXO��DQG�ZLOO�
WKHUHIRUH�DOORZ�D�SURJUDPPHU�WR�JR�PXFK�IXUWKHU�ZLWK�WKH�ODQJXDJH��E\�FUHDWLQJ�PRUH�LQWHUHVWLQJ�
SURMHFWV�ZLWK�PDQ\�PRUH�HYHQW�QDPHV��
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�������������;,���)8785(�:25.�
�
,Q�DGGLWLRQ�WR�UHVROYLQJ�WKH�LPSRUWDQW�TXHVWLRQV�UDLVHG�LQ�WKLV�WKHVLV��WKH�6FUDWFK�SURMHFW�WHDP�
VKRXOG�FRQVLGHU�VHYHUDO�DGGLWLRQDO�HYHQW�UHODWHG�WDVNV���,Q�WKLV�ODVW�VHFWLRQ��ZH�ZLOO�ORRN�DW�ZKDW�
IXUWKHU�HIIRUWV�FRXOG�LPSURYH�XSRQ�WKH�6FUDWFK�HYHQW�V\VWHP��
�
�
$GGLWLRQDO�(YHQW�7ULJJHUV�
�
2QH�DUHD�ZKHUH�IXUWKHU�H[SORUDWLRQ�ZRXOG�EH�EHQHILFLDO�FRQFHUQV�WKH�W\SHV�RI�HYHQW�WULJJHUV���,Q�
DGGLWLRQ�WR�FDVHV�ZKHUH�WKH�SURJUDPPHU�H[SOLFLWO\�EURDGFDVWV�DQ�HYHQW��WKHUH�DUH�VRPH�VLWXDWLRQV�
ZKHUH�ZH�PLJKW�SUHIHU�LI�6FUDWFK�EURDGFDVWHG�VRPH�KHOSIXO�HYHQWV�IRU�XV���,Q�WKH�VSDFH�LQYDGHUV�
SURJUDP��ZH�FDPH�DFURVV�RQH�VXFK�VLWXDWLRQ�LQYROYLQJ�PRXVH�HYHQWV���,QLWLDOO\��ZH�KDG�D�VFULSW�WKDW�
UHSHDWHGO\�WHVWHG�LI�WKH�PRXVH�EXWWRQ�ZDV�GRZQ��DQG�EURDGFDVWHG�DQ�HYHQW�LI�LW�ZDV���/DWHU��ZH�
PRGLILHG�6FUDWFK�VR�WKDW�LW�DXWRPDWLFDOO\�EURDGFDVWHG�D�PRXVH�FOLFN�HYHQW�ZKHQHYHU�WKH�XVHU�
FOLFNHG�RQ�WKH�PRXVH�EXWWRQ���:H�FRXOG�H[WHQG�WKLV�ZRUN�WR�VXSSRUW�PDQ\�RWKHU�NLQGV�RI�
DXWRPDWLF�HYHQWV��LQFOXGLQJ���FOLFNLQJ�RQ�D�VSHFLILF�REMHFW��SUHVVLQJ�NH\ERDUG�EXWWRQV��DQG�GHWHFWLQJ�
ZKHQ�D�VHQVRU�YDOXH�KDV�FURVVHG�D�WKUHVKROG���%HFDXVH�WKHUH�DUH�VR�PDQ\�DFWLRQV�WKDW�FRXOG�EH�
LQWHUSUHWHG�DV�HYHQW�WULJJHUV��SDUW�RI�WKH�ZRUN�WKDW�UHPDLQV�ZLOO�EH�WR�GHWHUPLQH�ZKLFK�DFWLRQV�
VKRXOG�WULJJHU�6FUDWFK�WR�VHQG�DXWRPDWLF�HYHQWV��DQG�ZKLFK�DFWLRQV�WKH�SURJUDPPHU�PXVW�
UHSHDWHGO\�WHVW�IRU�PDQXDOO\��DV�ZH�RULJLQDOO\�GLG�IRU�PRXVH�FOLFNV�LQ�VSDFH�LQYDGHUV���
�
�
0DNLQJ�3URWRW\SHV�DQG�&ODVVHV�(DVLHU�
�
:H�FDQ�XVH�RXU�HYHQW�V\VWHP�WR�VLPXODWH�DQ�REMHFW�RULHQWHG�ODQJXDJH
V�FODVVHV�DQG�LQVWDQFHV��EXW�
GRLQJ�VR�LV�DZNZDUG�DQG�UHTXLUHV�D�IDLUO\�DGYDQFHG�SURJUDPPHU���7KH�NH\�LGHD�LV�WKDW�WKH�HYHQWV�DQ�
REMHFW�UHVSRQGV�WR�LQ�RXU�EURDGFDVW�SDUDGLJP�VHUYH�WR�GHILQH�D�NLQG�RI�REMHFW�RULHQWHG�LQWHUIDFH�IRU�
DFFHVVLQJ�WKDW�REMHFW���$OWKRXJK�6FUDWFK�GRHV�QRW�VXSSRUW�FODVVHV�RI�REMHFWV��ZH�FDQ�FRS\�DQ�REMHFW�
WR�FUHDWH�PXOWLSOH�REMHFWV�ZLWK�WKH�VDPH�LQWHUIDFH���+RZHYHU��LI�ZH�GHFLGH�WR�PRGLI\�WKH�
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LPSOHPHQWDWLRQ�RI�RQH�VXFK�REMHFW��WKH�RWKHUV�UHPDLQ�XQFKDQJHG���7KH�VROXWLRQ�LV�WR�GHVLJQDWH�RQH�
REMHFW�WR�EH�WKH�SURWRW\SH���:H�RQO\�PRGLI\�WKH�SURWRW\SH��DQG�PDNH�DOO�FRSLHV�IURP�LW���:KHQ�WKH�
SURWRW\SH�LV�PRGLILHG��ZH�PXVW�GHOHWH�DOO�FRSLHV�DQG�PDNH�QHZ�RQHV���7R�DFKLHYH�WKLV�IXQFWLRQDOLW\�
SURJUDPPDWLFDOO\��ZH�FDQ�XVH�6FUDWFK
V��FRS\��DQG��GLH��FRPPDQGV���,Q�WKLV�VFHQDULR��WKH�
SURWRW\SH�REMHFW�FRSLHV�LWVHOI�DXWRPDWLFDOO\���:KHQ�ZH�DUH�UHDG\�WR�PDNH�D�FKDQJH��ZH�EURDGFDVW�
DQ�HYHQW�WR�FDXVH�DOO�WKH�FRSLHV�WR�GLH��
�
1RZ��WKH�FRSLHV�KDYH�WKH�VDPH�LQWHUIDFH�DV�WKH�SURWRW\SH�REMHFW��VR�ZH�QHHG�WR�GR�VRPH�H[WUD�
ZRUN�WR�SUHYHQW�WKH�SURWRW\SH�IURP�G\LQJ��WRR���:H�WKHUHIRUH�DGG�DQ�H[WUD�ERROHDQ��SURWRW\SH��
ILHOG�WR�DOO�REMHFWV��ZKLFK�LQGLFDWHV�LI�WKDW�REMHFW�LV�WKH�SURWRW\SH�RU�D�FRS\���:KHQ�ZH�DVN�DOO�FRSLHV�
WR�GLH��DOO�REMHFWV��LQFOXGLQJ�WKH�SURWRW\SH��ZLOO�FKHFN�LI�WKHLU��SURWRW\SH��YDOXH�LV�IDOVH��DQG�LI�VR��
ZLOO�GLH���1RZ��WKH�FRSLHV�DUH�FRPSOHWHO\�LGHQWLFDO�WR�WKH�SURWRW\SH��VR�KRZ�FDQ�ZH�PDNH�VXUH�
WKH\�KDYH�D�GLIIHUHQW��SURWRW\SH��YDOXH�WKDQ�WKH�SURWRW\SH�LWVHOI"��7KH�WULFN�LV�WKDW�WKH�SURWRW\SH�
VHWV�LWV��SURWRW\SH��YDOXH�WR�IDOVH�LPPHGLDWHO\�EHIRUH�FRS\LQJ�LWVHOI��DQG�WKHQ�VHWV�LWV�YDOXH�EDFN�WR�
WUXH��
�
1RZ��DOO�RI�WKLV�UHTXLUHV�D�ORW�RI�ZRUN�DQG�D�YHU\�FOHYHU�SURJUDPPHU���7KH�SD\RII�RI�WKLV�ZRUN�LV�
TXLWH�ODUJH��EHFDXVH�FODVVHV�FDQ�EH�D�SRZHUIXO�WRRO�IRU�FUHDWLQJ�LQWHUHVWLQJ�SURMHFWV���)RU�H[DPSOH��
LPDJLQH�KRZ�PXFK�EHWWHU�RXU�VSDFH�LQYDGHUV�SURMHFW�ZRXOG�EH�LI�ZH�XVHG�FODVVHV�WR�DGG�VXSSRUW�IRU�
PDQ\�DOLHQV�DQG�PXOWLSOH�EXOOHWV�RQ�WKH�VFUHHQ�VLPXOWDQHRXVO\���,W�ZRXOG�WKHUHIRUH�EH�ZRUWK�
H[SORULQJ�IXUWKHU�LQ�WKLV�DUHD��WR�VHH�LI�WKH�XVH�RI�SURWRW\SHV�WR�VLPXODWH�FODVVHV�FRXOG�EH�PDGH�
PXFK�HDVLHU�E\�KDYLQJ�VRPH�RI�WKH�ZRUN�EXLOW�LQWR�6FUDWFK���3HUKDSV�6FUDWFK�FRXOG�NHHS�WUDFN�RI�
ZKLFK�REMHFWV�ZHUH�SURWRW\SHV�DQG�ZKLFK�ZHUH�FRSLHV��DQG�PD\EH�ZH�FRXOG�DGG�KLJKHU�OHYHO�
SULPLWLYHV�WR�VLPSOLI\�WKH�SURJUDPPHU
V�ZRUN��
�
�
%URDGFDVWLQJ�WR�D�1HWZRUN�
�
3HUKDSV�WKH�NLOOHU�DSSOLFDWLRQ�RI�WKH�EURDGFDVW�PRGHO�ZRXOG�EH�WR�DOORZ�QRYLFH�SURJUDPPHUV�WR�
FUHDWH�QHWZRUNHG�SURMHFWV��LQ�ZKLFK�REMHFWV�IURP�RQH�SURMHFW�EURDGFDVW�HYHQWV�DFURVV�D�QHWZRUN�WR�



83 

 

REMHFWV�LQ�RWKHU�SURMHFWV���,Q�IDFW��EURDGFDVW�EDVHG�FRPPXQLFDWLRQ�LV�FRPPRQO\�XVHG�IRU�QHWZRUN�
FRPPXQLFDWLRQ���7KH�(WKHUQHW�SURWRFRO�LV�EDVHG�RQ�WKLV�LGHD��DV�LV�/LQGD��D�SDUDGLJP�LQ�ZKLFK�
QRGHV�FRPPXQLFDWH�WKURXJK�D�VKDUHG��WXSOH��VSDFH��>&DUULHUR�	�*HOHUQWHU������@���3HUKDSV�WKLV�LV�
EHFDXVH�RI�WKH�VLPSOLFLW\�RI�EURDGFDVW�SURWRFROV��LQ�ZKLFK�D�QRGH�FDQ�EURDGFDVW�D�PHVVDJH�ZLWKRXW�
EHLQJ�FHUWDLQ�RI�ZKLFK�RWKHU�QRGHV�DUH�FRQQHFWHG���)RU�VLPLODU�UHDVRQV��RXU�EURDGFDVW�SDUDGLJP�LV�
LGHDOO\�VXLWHG�IRU�6FUDWFK�QHWZRUN�SURJUDPPLQJ��
�
,PDJLQH�WKDW�WZR�6FUDWFK�XVHUV�FDQ�FRQQHFW�WKHLU�SURMHFWV�DFURVV�D�QHWZRUN���7KHQ��ZKHQ�RQH�
SURMHFW�EURDGFDVWV�D�EOXH�HYHQW��WKH�HYHQW�ZRXOG�EH�UHFHLYHG�E\�DQ\�EOXH�HYHQW�VFULSW�LQ�HLWKHU�
SURMHFW���1R�VSHFLDO�QHWZRUN�SURJUDPPLQJ�SULPLWLYHV�ZRXOG�EH�QHHGHG��PDNLQJ�QHWZRUNHG�
6FUDWFK�SURJUDPV�DFFHVVLEOH�WR�WKH�QRYLFH�SURJUDPPHU��
�
$�IXQ�H[DPSOH�RI�QHWZRUNHG�6FUDWFK�SURMHFWV�ZRXOG�EH�D�QHWZRUN��SRQJ��JDPH���7ZR�6FUDWFK�
XVHUV�ZRXOG�UXQ�LGHQWLFDO��RU�QHDUO\�LGHQWLFDO��SURMHFWV�RQ�GLIIHUHQW�PDFKLQHV�FRQQHFWHG�RYHU�D�
QHWZRUN���,Q�HDFK�SURMHFW��D��SDGGOH��REMHFW�ZRXOG�PRYH�KRUL]RQWDOO\�DORQJ�WKH�ERWWRP�RI�WKH�
VFUHHQ��VLPLODU�WR�WKH�VSDFHVKLS�REMHFW�LQ�RXU�VSDFH�LQYDGHUV�JDPH���$�EDOO�ZRXOG�DSSHDU�RQ�RQH�RI�
WKH�SURMHFWV��DQG�WKH�XVHU�DW�WKDW�FRPSXWHU�ZRXOG�XVH�WKHLU�SDGGOH�WR�KLW�WKH�EDOO�XS�RII�WKH�VFUHHQ���
7KH�SURMHFW�ZRXOG�WKHQ�EURDGFDVW�WKH�EDOO
V�VWDWH�LQIRUPDWLRQ��FRRUGLQDWHV�DQG�YHORFLW\��WR�D�EDOO�
REMHFW�LQ�WKH�RWKHU�SURMHFW���7KLV�VHFRQG�EDOO�ZRXOG�DOLJQ�LWVHOI�ZLWK�WKLV�VWDWH�LQIRUPDWLRQ��DQG�
EHJLQ�WUDYHOLQJ�GRZQ�LWV�VFUHHQ�XQWLO�WKH�XVHU�DW�WKDW�FRPSXWHU�XVHG�WKHLU�SDGGOH�WR�KLW�WKH�EDOO�EDFN�
WR�WKH�ILUVW�FRPSXWHU���,PDJLQH�WKH�SRZHU�D�QRYLFH�ZRXOG�GHULYH�IURP�SURJUDPPLQJ�VXFK�DQ�
DGYDQFHG�SURMHFW�LQ�WKHLU�ILUVW�GD\�RU�ZHHN�ZLWK�6FUDWFK��
�
7KH�LPSOHPHQWDWLRQ�WR�VXSSRUW�QHWZRUNHG�HYHQWV�ZRXOG�EH�VLPSOH���)LUVW��WKH�XVHU�LQWHUIDFH�ZRXOG�
QHHG�WR�DOORZ�D�XVHU�WR�FRQQHFW�DQG�GLVFRQQHFW�IURP�RWKHU�SURMHFWV��SHUKDSV�LQ�VRPH�SHHU�WR�SHHU�
IDVKLRQ�RU�E\�UHJLVWHULQJ�ZLWK�D�6FUDWFK�QHWZRUN�VHUYHU����7KHUH�ZRXOG�EH�VRPH�DGGLWLRQDO�ZRUN�
UHTXLUHG�IRU�D�QHWZRUN�DUUDQJHPHQW�LQ�ZKLFK�DQ�HYHQW�FDQ�UHDFK�D�FRPSXWHU�LQ�PRUH�WKDQ�RQH�SDWK�
DFURVV�WKH�QHWZRUN����7KHQ��ZKHQHYHU�DQ�HYHQW�LV�EURDGFDVWHG��LQ�DGGLWLRQ�WR�EHLQJ�VHQW�WR�DOO�
REMHFWV�DQG�SURFHVVHV��LW�ZLOO�QRZ�DOVR�QHHG�WR�JR�WR�D�QHWZRUN�PDQDJHU���7KLV�FRPSRQHQW�ZRXOG�
PDQDJH�VRFNHW�FRQQHFWLRQV��DQG�VHQG�HYHQW�QDPHV�DQG�DUJXPHQW�YDOXHV�DV�VWULQJV�WR�RWKHU�
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FRQQHFWHG�6FUDWFK�VHVVLRQV�DFURVV�WKH�QHWZRUN���7KH�QHWZRUN�PDQDJHU�ZRXOG�DOVR�UHFHLYH�HYHQWV�DV�
VWULQJV�IURP�WKH�QHWZRUN��SDFNDJH�WKHP�XS�DV�6FUDWFK�HYHQW�REMHFWV��DQG�EURDGFDVW�WKHVH�HYHQWV�WR�
DOO�ORFDO�REMHFWV�DQG�SURFHVVHV���2QH�FRQVHTXHQFH�RI�VHQGLQJ�HYHQWV�RYHU�WKH�QHWZRUN�LV�WKDW�LW�PXVW�
EH�SRVVLEOH�WR�UHSUHVHQW�DOO�HYHQW�DUJXPHQW�YDOXHV�DV�VWULQJV���,Q�SDUWLFXODU��WKLV�PHDQV�WKDW�LW�ZRXOG�
QRW�EH�SRVVLEOH�WR�SDVV�D�6FUDWFK�REMHFW�DV�DQ�HYHQW�DUJXPHQW�RYHU�WKH�QHWZRUN��
�
�
$GGLQJ�9LVXDO�)HHGEDFN�
�
(DUO\�XVHU�WHVWLQJ�RI�6FUDWFK
V�HYHQW�V\VWHP�ZDV�FRQGXFWHG�XVLQJ�D�YHUVLRQ�RI�6FUDWFK�LQ�ZKLFK�
HYHQWV�ZHUH�UHSUHVHQWHG�E\�IODJ�ZDYLQJ���$IWHUZDUG��PHPEHUV�RI�WKH�6FUDWFK�SURMHFW�WHDP�
FRPPHQWHG�RQ�WKH�GLIILFXOW\�WKDW�WKH�NLGV�KDG�XVLQJ�IODJV���5HVHDUFKHU�0DUJDULWD�'HNROL�ZURWH��
�7KH�RQO\�WKLQJ�WKDW�ZDV�IDLUO\�REYLRXV�>WR�WKH�NLGV@�ZDV�WKDW�LQ�RUGHU�WR�PDNH�WKLQJV�
JR
�WKH\�
QHHGHG�WR�FOLFN�RQ�WKH�JUHHQ�IODJ�RQ�WKH�WRROEDU��EXW�,�GRQ
W�WKLQN�LW�ZDV�EHFDXVH�WKH\�UHDOL]HG�LWV�
FRQQHFWLRQ�WR�WKH�JUHHQ�HYHQW���6XJJHVWLRQ���:H�QHHG�WR�LQGLFDWH�LQ�VRPH�REYLRXV�ZD\�ZKLFK�
VFULSWV�DUH�LQYRNHG�RQ�GLIIHUHQW�HYHQWV����7KLV�VHWEDFN�VXJJHVWV�WKDW�D�IXWXUH�YHUVLRQ�RI�6FUDWFK�XVLQJ�
D�IODJ�ZDYLQJ�PHWDSKRU�VKRXOG�SURYLGH�YLVXDO�IHHGEDFN�WR�QRYLFH�SURJUDPPHUV�DV�WR�ZKLFK�IODJ�LV�
ZDYLQJ�DQG�ZKLFK�VFULSWV�DUH�EHLQJ�WULJJHUHG���5HVHDUFK�KDV�VKRZQ�WKDW�VXFK�IHHGEDFN�FDQ�KHOS�
PDNH�SURJUDPPLQJ�DFFHVVLEOH�WR�QRYLFHV�>+DQFRFN������@��
�
3HUKDSV�6FUDWFK�FRXOG�IHDWXUH�D�GHEXJ�PRGH��SRVVLEO\�HQDEOHG�E\�GHIDXOW��LQ�ZKLFK�D�FRORUHG�IODJ�
DSSHDUV��ZDYHV��DQG�GLVDSSHDUV�LQ�WKH�FRUQHU�RI�WKH�VFUHHQ�ZKHQHYHU�DQ�HYHQW�LV�EURDGFDVWHG���$�
FRORUHG�IODVK�DURXQG�DQ�REMHFW�FRXOG�DSSHDU�WR�LQGLFDWH�ZKHQ�LW�LV�EURDGFDVWLQJ�DQ�HYHQW���3HUKDSV��
DW�WKH�FRVW�RI�VORZLQJ�GRZQ�WKH�6FUDWFK�SURJUDP�UXQQLQJ��VXFK�D�IODVK�FRXOG�UDGLDWH�RXWZDUG��WR�
LQGLFDWH�WKH�QRWLRQ�RI��EURDGFDVWLQJ����:KHQHYHU�DQ�HYHQW�WULJJHUHG�VFULSW�LV�UXQQLQJ��WKH�
DVVRFLDWHG�REMHFW�FRXOG�JORZ�LQ�WKH�FRUUHVSRQGLQJ�FRORU����7KH�GLVSOD\�ZRXOG�DOVR�QHHG�WR�VKRZ�
ZKHQ�DQ�REMHFW�LV�UXQQLQJ�PXOWLSOH�VFULSWV�WULJJHUHG�E\�GLIIHUHQW�FRORUV����:H�FRXOG�HYHQ�VKRZ�
ZKDW�FRORUV�DQ�REMHFW�LV�OLVWHQLQJ�IRU��DOWKRXJK�WKLV�PD\�QRW�KHOS�DV�PXFK�DV�LW�ZRXOG�FOXWWHU�WKH�
VFUHHQ�DQG�SRWHQWLDOO\�FRQIXVH�XVHUV���)LQDOO\��LW�PLJKW�EH�KHOSIXO�LI��LQ�VRPH�FRUQHU�RI�WKH�VFUHHQ�RU�
LQ�DQ�RSWLRQDO�H[WUD�ZLQGRZ��D�ORJ�RI�HYHQWV�DSSHDUHG��ZLWK�HDFK�HYHQW�VFUROOLQJ�E\�DQG�VKRZQ�LQ�
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WKH�DSSURSULDWH�FRORU��DORQJ�ZLWK�LQIRUPDWLRQ�DERXW�ZKR�VHQW�WKH�HYHQW�DQG�ZKDW�DUJXPHQW�YDOXH�
ZDV�SDVVHG�ZLWK�LW����,W�VKRXOG�EH�QRWHG�WKDW�PDQ\�RI�WKHVH�LGHDV�WDNH�DGYDQWDJH�RI�DQ�HYHQW
V�FRORU���
,W�PD\�EH�GLIILFXOW�RU�LPSRVVLEOH�WR�SURYLGH�VLPLODU�IHHGEDFN�IRU��VKRXWLQJ��RU�RWKHU�PHWDSKRUV�LQ�
ZKLFK�HYHQWV�DUH�QRW�QDPHG�E\�FRORUV���
�
,PSOHPHQWLQJ�DOO�WKHVH�IHDWXUHV�ZRXOG�SUREDEO\�EH�RYHUZKHOPLQJ��EXW�D�FDUHIXOO\�FKRVHQ�VXEVHW�
FRXOG�JUHDWO\�LOOXPLQDWH�WKH�EHKDYLRU�RI�WKH�6FUDWFK�HYHQW�V\VWHP���8OWLPDWHO\��FRQWLQXHG�XVHU�
WHVWLQJ�FDQ�WHDFK�XV�D�JUHDW�GHDO�DERXW�ZKDW�NLQG�RI�IHHGEDFN�LV�QHHGHG�WR�PDNH�EURDGFDVW�EDVHG�
SURJUDPPLQJ�DFFHVVLEOH�WR�QRYLFHV��
�
�
,QWURGXFLQJ�(YHQWV�WR�1RYLFHV�
�
,I��JLYHQ�WKH�YLVXDO�IHHGEDFN�GHVFULEHG��QRYLFHV�FRQWLQXH�WR�VWUXJJOH�ZLWK�6FUDWFK
V�HYHQW�V\VWHP��
WKHQ�ZH�PD\�ZDQW�WR�H[SORUH�PHWKRGV�IRU�WHDFKLQJ�HYHQWV�WR�WKRVH�ZKR�KDYH�QRW�SURJUDPPHG�
EHIRUH��HVSHFLDOO\�IRU�\RXQJHU�FKLOGUHQ���:H�VKRXOG�EH�FDUHIXO�WR�NHHS�DQ\�LQVWUXFWLRQ�PLQLPDO�DQG�
HQJDJLQJ��DQG�WR�HQFRXUDJH�VWXGHQWV�WR�EHJLQ�WKHLU�RZQ�SURJUDPPLQJ�H[SORUDWLRQV�LQ�6FUDWFK�DV�
VRRQ�DV�WKH\�DUH�UHDG\���2QH�SURPLVLQJ�LGHD�LV�WR�KDYH�FKLOGUHQ�KROG�DFWXDO�FRORUHG�IODJV��RU�VRPH�
REMHFW�DSSURSULDWH�IRU�ZKDWHYHU�PHWDSKRU�LV�FKRVHQ�IRU�6FUDWFK��VXFK�DV�XVLQJ�SDSHU�PHJDSKRQHV�WR�
�VKRXW��LQVWUXFWLRQV����&KLOGUHQ�FRXOG�WKHQ�DFW�RXW�VRPH�VLPSOH�H[DPSOH�SURJUDPV��LQ�ZKLFK�VRPH�
NLGV�DUH�WDXJKW�WR�EHKDYH�LQ�VSHFLILF�ZD\V�ZKHQ�WKH\�VHH�FRORUHG�IODJV�ZDYHG�E\�RWKHU�FKLOGUHQ���
6XFK�DQ�DFWLYLW\�FRXOG�JR�D�ORQJ�ZD\�WRZDUG�OHWWLQJ�FKLOGUHQ�LQWHUQDOL]H�6FUDWFK
V�HYHQW�PHFKDQLVP���
,I�WKH�DFWLYLW\�LV�GRQH�ILUVW��WKHQ�SURJUDPPLQJ�PD\�IHHO�OLNH�D�VLPSOH�JDPH�E\�WKH�WLPH�FKLOGUHQ�DUH�
LQWURGXFHG�WR�WKH�6FUDWFK�HQYLURQPHQW���,Q�IDFW��DFWLQJ�RXW�HYHQW�EDVHG�SURJUDPV�PD\�EH�DQ�
H[FHOOHQW�DFWLYLW\�WR�WHDFK�SURJUDPPLQJ�FRQFHSWV�WR�FKLOGUHQ��HYHQ�ZLWKRXW�DOVR�LQWURGXFLQJ�
6FUDWFK��
�
,I��DIWHU�H[SORULQJ�DOO�WKHVH�PHWKRGV�WR�PDNH�EURDGFDVW�EDVHG�SURJUDPPLQJ�DFFHVVLEOH�WR�QRYLFHV��
ZH�DFKLHYH�RQO\�OLPLWHG�VXFFHVV��WKHQ�ZH�ZLOO�QHHG�WR�UHFRQVLGHU�RXU�FKRLFH�RI�FRPPXQLFDWLRQ�
SDUDGLJP���3HUVRQDOO\��,�EHOLHYH�WKDW�DQ\�DOWHUQDWLYH�WR�RXU�EURDGFDVW�FRPPXQLFDWLRQ�PRGHO�LV�
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OLNHO\�WR�EH�PRUH�GLIILFXOW�IRU�QRYLFH�SURJUDPPHUV�WR�OHDUQ���$V�PXFK�DV�ZH�ZRXOG�OLNH�WR�GHYHORS�
DQ�REMHFW�EDVHG�SURJUDPPLQJ�ODQJXDJH�WKDW�UHTXLUHV�PLQLPDO�LQVWUXFWLRQ�WR�OHDUQ��SHUKDSV�ZH�ZLOO�
ILQG��LQ�WKH�HQG��WKDW�WKHUH�LV�MXVW�QR�VXEVWLWXWH�IRU�DQ�HQFRXUDJLQJ�WHDFKHU�DQG�D�IRUPDO�OHDUQLQJ�
HQYLURQPHQW��DQG�WKDW�WKHUH�LV�QR�VKRUWFXW�WR�OHDUQLQJ�WR�SURJUDP��
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�������������5()(5(1&(6�
�
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