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$EVWUDFW�

7KH� VR�FDOOHG� ´WUL�EDVHµ� DFTXDLQWDQFH�PRGHO� RI� WKH� DJHQW·V� EHKDYLRXU� LV� SUHVHQWHG� LQ� WKLV�
SDSHU�� 7KLV� UHSUHVHQWV� DQ� H[WHQVLRQ� RI� WKH� WZLQ�EDVH�PRGHO� >&DR� ��@�� %DVHG� RQ� SUDFWLFDO�
H[SHULHQFH�� WKH� QHZ�PRGHO� WULHV� WR� FRSH�ZLWK� SDUDOOHO� SURFHVVLQJ�� SUHFHGHQFH� FRQVWUDLQWV��
DQG�VSDUVH� UHVRXUFHV��7KH� LGHD�RI� VXEVWLWXWLQJ� WKH� LQWHU�DJHQW�QHJRWLDWLRQ�SURFHVVHV�E\� WKH�
SHULRGLFDO�LQWHUQDO�SODQQLQJ�DFWLYLW\�RI�WKH�DJHQWV�LV�VWUHVVHG��$�PXOWL�DJHQW�V\VWHP�3UR3ODQ7�
DV� DQ� DSSOLFDWLRQ� RI� WKH� WUL�EDVH� PRGHO� IRU� WKH� SURMHFW�RULHQWHG� SURGXFWLRQ� SODQQLQJ�
GHYHORSHG� IRU�7(6/$�79� FRPSDQ\� LV� GHVFULEHG� LQ� GHWDLO�� 7KUHH� W\SHV� RI� DJHQWV� �33$� ²�
3URGXFWLRQ�3ODQQLQJ�$JHQW��30$�²�3URGXFWLRQ�0DQDJHPHQW�$JHQW�DQG�3$�²�3URGXFWLRQ�
$JHQW�� DUH� GLVWLQJXLVKHG�� 7KH� FRUUHVSRQGLQJ� WUL�EDVH� PRGHOV� DQG� SRWHQWLDO� UROH� RI� PHWD�
DJHQWV�DUH�GLVFXVVHG��
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��� ,QWURGXFWLRQ�DQG�0RWLYDWLRQ�
7KH� JURZLQJ� FRPSOH[LW\� RI� SUREOHPV� WR� EH� VROYHG� LQ� LQGXVWU\� UHTXLUHV� QHZ� VRIWZDUH� V\VWHP�
DUFKLWHFWXUHV� LQWHJUDWLQJ� WKH� DOUHDG\�H[LVWLQJ�´LVODQGVµ�RI�ZHOO�ZRUNLQJ�DOJRULWKPV� LQWR�PRUH� UREXVW�
JOREDO� V\VWHPV�� &XUUHQWO\� LOO�VXLWHG� LQIRUPDWLRQ� IORZV�� ODFN� RI� FRPPXQLFDWLRQ� DPRQJ� GLIIHUHQW�
SURGXFWLRQ� XQLWV� DQG� IDU� IURP� IXOO� XWLOLVDWLRQ� RI� DYDLODE�OH� LQIRUPDWLRQ� SURFHVVLQJ� WRROV� LV� ZKDW�
PDNHV� DOO� RI� WKH� SURGXFWLRQ� SURFHVVHV� GLIILFXOW� WR� XQGHUVWDQG�� PRGHO�� SODQ� DQG� FRQVHTXHQWO\�
RSWLPLVH��$WWHPSWV�WR�FUHDWH�D�JOREDO��PRQROLWKLF�VRIWZDUH�VROXWLRQ��QR�PDWWHU�KRZ�ZHOO�KLHUDUFKLFDOO\�
VWUXFWXUHG��IDLO��

:H�KDYH�EHHQ� LQYLWHG�WR�SDUWLFLSDWH� LQ�GHVLJQ�RI�D�SURGXFWLRQ�SODQQLQJ�V\VWHP�IRU�WKH�7(6/$�79�
IDFWRU\��D�&]HFK�PDQXIDFWXULQJ�HQWHUSULVH�GHOLYHULQJ�79�DQG�)0�WUDQVPLWWHUV��ZLWKLQ�WKH�IUDPHZRUN�
RI�(85(.$�1R�� �����SURMHFW��7KH�PDQXIDFWXULQJ�SURFHVV� FDQ�EH� FODVVLILHG� DV� D� SURMHFW�RULHQWHG�
SURGXFWLRQ�� &RQVHTXHQWO\�� UDWKHU� WKDQ� SODQQLQJ� DQG� VLPXODWLRQ� RI� D� IORZ� RI� VHPL�SURGXFWV� WR� EH�
DVVHPEOHG�� WKHUH� LV� D� QHHG� IRU� D� VROXWLRQ� ZKLFK� ZRXOG� IDFLOLWDWH� HDV\� SODQQLQJ� DQG� VXEVHTXHQW�
RSWLPLVDWLRQ�RI�WKH�GLVFUHWH�PDQXIDFWXULQJ�RI�WKH�XQLTXH�ILQDO�SURGXFW��

$IWHU� WKRURXJK� DQDO\VLV� RI� WKH� SODQW� LW� EHFDPH� REYLRXV� WKDW� RQH�KDV� WR� VXJJHVW� D�PHWKRG� KRZ� WR�
LQWHJUDWH� SDUWLDO� VRIWZDUH� VROXWLRQV� �´OHJDF\µ� VRIWZDUH� V\VWHPV���2Q� WKH� RWKHU� KDQG�� IOH[LELOLW\� DQG�
IUHTXHQW�FKDQJHV�LQ�WKH�SURGXFWLRQ�IDFLOLW\�LQHYLWDEO\�UHTXLUH�D�KLJKO\�GLVWULEXWHG�VROXWLRQ��7KH�UHVXOWV�
RI� WKH� DQDO\VLV� VWURQJO\� VXSSRUWHG� WKH� FKRLFH� RI� D�PXOWL�DJHQW� V\VWHP� DV� D� VXLWDEOH� WHFKQRORJ\� IRU�
EXLOGLQJ�3UR3ODQ7��3URGXFWLRQ�3ODQQLQJ�7RRO��V\VWHP�>0D tN���@��

7KHUH�LV�D�ZLGH�UDQJH�RI�SRVVLEOH�PXOWL�DJHQW�V\VWHPV·�DUFKLWHFWXUHV��7KH�PDVV�RI�LGHQWLFDO��FRQIRUP�
DJHQWV� DQG� D� KLJKO\� JUDQXODU� FRPPXQLW\� RI� GHHSO\� VSHFLDOLVHG� DJHQWV� DUH� WKH� H[WUHPH� FDVHV� LQ� WKLV�
VSHFWUXP�� :KHUHDV� LQ� WKH� FDVH� RI� D� ODUJH� FRPPXQLW\� RI� LGHQWLFDO� DJHQWV� �FROOHFWLYH� DUFKLWHFWXUH�� WKH�
´VRFLDOµ� DQG� ´VRFLRORJLFDOµ� DVSHFWV� RI� EHKDYLRXU� SOD\� D� GRPLQDQW� UROH�� LQ� WKH� ODWWHU� FDVH� WKH�
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FRPPXQLW\�LV�H[SHFWHG�WR�EH�VWURQJO\�LQWHUQDOO\�RUJDQLVHG�DQG�FR�RUGLQDWHG��7KH�ODWWHU�DUFKLWHFWXUHV�
�LQWHJUDWLRQ� DUFKLWHFWXUHV� VHHP� VXLWDEOH� IRU� �OHJDF\�� V\VWHP� LQWHJUDWLRQ� SXUSRVHV�� IRU� GHVLJQLQJ� DQG�
LPSOHPHQWLQJ�KLJKO\�GLVWULEXWHG�PRGHOOLQJ��GHFLVLRQ�PDNLQJ�DQG�FRQWURO�DOJRULWKPV��

7KH�LQWHJUDWLRQ�DUFKLWHFWXUHV�XVXDOO\�LQYROYH�D�VPDOO�QXPEHU�RI�ZHOO�GHYHORSHG�DJHQWV�ZLWK�D�FOHDUO\�
GHILQHG��KLJKO\�VSHFLDOLVHG�IXQFWLRQDOLW\��(DFK�DJHQW��LQ�RXU�XQGHUVWDQGLQJ��FRQVLVWV�RI�D�IXQFWLRQDO�ERG\�
�XVXDOO\� D� VWDQG�DORQH�� DOUHDG\�ZHOO� UXQQLQJ�SURJUDP�ZLWK� D�SUHFLVHO\� VSHFLILHG� IXQFWLRQDOLW\�� DQG� D�
ZUDSSHU�ZKLFK�LV�UHVSRQVLEOH�IRU�DJHQW·V�HQJDJHPHQW�LQ�WKH�DJHQWV·�FRPPXQLW\��7KH�ZUDSSHU�FRQWDLQV�
D PRGHO� RI� WKH� DJHQW·V� EHKDYLRXU� >1ZDQD� ��@�� 7KH� ZUDSSHU� DOVR� ´WUDQVODWHVµ� WKH� LQWHU�DJHQW�
FRPPXQLFDWLRQ�LQWR�WKH�LQVWUXFWLRQV�IRU�WKH�DFWLYLW\�RI�WKH�IXQFWLRQDO�ERG\�DQG�PHGLDWHV�WKH�UHVXOWV�
RI�WKH�ERG\�DFWLYLW\�LQWR�WKH�DJHQWV·�FRPPXQLW\��1HYHUWKHOHVV��WKH�LQWHJUDWLRQ�DUFKLWHFWXUHV�FDQ�DOVR�
FRQVLGHU�VRPH�VRUW�RI�WKH�FRPPXQLW\�EHKDYLRXU��

9DULRXV�NLQGV�RI�PRGHOV�RI� DJHQW·V�EHKDYLRXU� H[SORULQJ�GLIIHUHQW� FRPPXQLFDWLRQ�VWUDWHJLHV� FDQ�EH�
IRXQG�>:RROGULGJH���@��>/DVKNDUL���@��>:LWWLJ���@��6RPH�DUH�EDVHG�RQ�EURDGFDVWLQJ�RI�WDVN�DQQRXQFHPHQW�
PHVVDJHV� RU� RQ� WKH� SUHVHQFH� RI� D� FHQWUDO� FRPPXQLFDWLRQ� DJHQW� $QRWKHU� VROXWLRQ� LV� RIIHUHG� E\� VR�FDOOHG�
DFTXDLQWDQFH�PRGHOV�>-HQQLQJV���@�WKDW�FUHDWH�D�ZLGH�JURXS�RI�EHKDYLRXUDO�PRGHOV��+HUH��LQIRUPDWLRQ�RQ�
WKH�FDSDELOLWLHV�DQG�EHKDYLRXU�RI�WKH�JLYHQ�DJHQW�DV�ZHOO�DV�WKH�UHOHYDQW�SLHFHV�RI�LQIRUPDWLRQ�DERXW�
WKH� RWKHU� DJHQWV� LV� VWRUHG� LQ� WKH� ZUDSSHUV� RI� LQGLYLGXDO� DJHQWV�� 7KXV�� WKH� LQIRUPDWLRQ� LV� QRW�
FRQFHQWUDWHG� LQ� D� FHQWUDO� DJHQW�EXW�NHSW�KLJKO\� GLVWULEXWHG� �ZKLOH�ZHOO�RUJDQLVHG�DQG�FR�RUGLQDWHG��
DFURVV�WKH�FRPPXQLW\��7KH�DFTXDLQWDQFH�PRGHOV�KHOS�WR�GHFUHDVH�QHFHVVDU\�FRPPXQLFDWLRQ�ZKHQ�DQ�
DJHQW�LV�VHDUFKLQJ�IRU�WKH�EHVW�TXDOLILHG�DJHQW�V��IRU�FR�RSHUDWLRQ��

)RU� V\VWHP� LQWHJUDWLRQ� SXUSRVHV� LQ� LQGXVWULDO� WDVNV�� HDFK� H[LVWLQJ� VRIWZDUH� V\VWHP�PRGXOH� FDQ� EH�
XQGHUVWRRG� DV� D� ERG\� RI� RQH� DJHQW�� :KHQHYHU� DSSURSULDWH� PHWKRGV� IRU� FRPPXQLFDWLRQ� DQG� FR�
RSHUDWLRQ�DPRQJ� WKH� DJHQWV� DUH�GHILQHG�DQG�FRUUHVSRQGLQJ� WHFKQLTXHV� DUH� LPSOHPHQWHG� LQVLGH� WKH�
ZUDSSHUV��D�KLJKO\�LQWHJUDWHG�VROXWLRQ�FDQ�EH�DFKLHYHG��
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��� 7ZLQ�EDVH�$FTXDLQWDQFH�0RGHO�
$ VSHFLILF� DFTXDLQWDQFH�PRGHO� WHFKQLTXH�� FDOOHG� D� WZLQ�EDVH� DSSURDFK�ZDV�SURSRVHG� UHFHQWO\� >&DR�
��@��7KLV�DSSURDFK�VXJJHVWV�RUJDQLVLQJ�WKH�UHOHYDQW�LQIRUPDWLRQ�DERXW�FR�RSHUDWLQJ�DJHQWV�LQWR�WZR�
VHSDUDWH�LQIRUPDWLRQ�EDVHV�LQ�WKH�ZUDSSHU��QDPHO\�LQWR�

• &2�23(5$725� %$6(� ZKLFK� KDV� DQ� DX[LOLDU\� QDWXUH� DQG� ZKLFK� FRQWDLQV�FROOHFWV� LQIRUPDWLRQ�
FRQFHUQLQJ�WKH�RWKHU�DJHQWV��,W�FDQ�SURYLGH�LQIRUPDWLRQ�RQ�WKH�GDWD�DQG�PHVVDJH�IRUPDWV�XVHG�E\�
WKH�RWKHU�DJHQWV�DQG�WKHLU�DGGUHVVHV��0RUHRYHU��LW�FRQWDLQV�LQIRUPDWLRQ�RQ�FXUUHQW�FDSDELOLWLHV�RI�
SHHUV�RI�WKH�DJHQW��H�J��VWDWLVWLFV�FRQFHUQLQJ�WKH�RWKHU�DJHQWV·�HIILFLHQF\��WUXVW�YDOXHV�HWF��

• 7$6.�%$6(�ZKLFK�FRQWDLQV�UHOHYDQW�SDUWLFXODU�LQIRUPDWLRQ�RQ�SRVVLEOH�SUREOHP�GHFRPSRVLWLRQ�
DQG�WDVN�GHOHJDWLRQ�VROYLQJ�SURFHVV�LQ�WKH�IRUP�RI�WULSOHV�
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ZKHUH�7M GHQRWHV�WKH�WDVN��$L UHSUHVHQWV�WKH�FR�RUGLQDWLQJ�DJHQW�DQG�WKH�WKLUG�PHPEHU�RI�WKH�WULSOH�LV�
WKH�GHFRPSRVLWLRQ�RI�WKH�WDVN�7M�LQWR�P· VXEWDVNV�IXOILOOHG�E\�WKH�VXEFRQWUDFWHG�KHOSLQJ�DJHQWV��

$Q�LQWHJUDO�SDUW�RI�WKH� WZLQ�EDVH�PRGHO� LV�D� UHYLVLRQ�SURFHVV�DLPHG�DW�NHHSLQJ� WKH�FRQWHQWV�RI�WKH�
EDVHV� IUHVK�� 7KLV� ZD\�� WKH� WDVN�EDVH� DOZD\V� FRQWDLQV� XS�WR�GDWH� LQIRUPDWLRQ� RQ� WKH� FXUUHQW�
FDSDELOLWLHV�RI�WKH�SHHUV��7KLV�IDFLOLWDWHV�GLUHFWLQJ�WKH�FR�RSHUDWLRQ�UHTXHVWV�WR�WKH�PRVW�VXLWDEOH�DJHQW�
LQ� WKH� FRPPXQLW\�� 7KHUHIRUH�� WKH� FRPPXQLFDWLRQ� WUDIILF� LV� VLJQLILFDQWO\� UHGXFHG� DQG� WKH� V\VWHP�
UHVSRQVHV�DUH�YHU\�IDVW�VLQFH�WKH�QRQ�DGGUHVVHG�WDVN�DQQRXQFHPHQWV�DUH�DYRLGHG��
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���7UL�%DVH�$FTXDLQWDQFH�0RGHO�
7KH�HIILFLHQF\�RI�D�JRRG�VROXWLRQ�RI�DQ\�WDVN�GHSHQGV�RQ�WKH�FXUUHQW�DQG� IXWXUH�DYDLODELOLW\�RI�DJHQWV�
ZLWKLQ�WKH�FRPPXQLW\��7KH�QRWLRQ�RI�IXWXUH�KDV�WR�EH�UHJDUGHG�PDLQO\�ZKHQ�FRQVLGHULQJ�SODQQLQJ�DQG�
VFKHGXOLQJ� WDVNV�PHQWLRQHG� LQ� WKH� LQWURGXFWRU\� UHPDUNV� RI� WKLV� SDSHU�� ,Q� RUGHU� WR� FRSH�ZLWK� WKLV�
DVSHFW��ZH�KDYH�LQWURGXFHG�D�WUL�EDVH�PRGHO�DV�D�SRZHUIXO�HQKDQFHPHQW�RI�WKH�WZLQ�EDVH�PRGHO� 7KH�QRYHO�
LGHD�LV�EDVHG�RQ�WKH�VWULFW�VHSDUDWLRQ�RI�GDWD�VSHFLI\LQJ�WKH�FXUUHQW�WDVN�IURP�SHUPDQHQW�DQG�WUDQVLHQW�
NQRZOHGJH��ZKLFK�HDFK�DJHQW�PDLQWDLQV�ZLWKLQ�LWV�ZUDSSHU��

7KH�DJHQW�FDQ�VROYH�WKH�WDVN�HLWKHU�GLUHFWO\�E\�LWVHOI��RU�LQGLUHFWO\�E\�WDNLQJ�UHVSRQVLELOLW\�IRU�WKH�WDVN��,Q�
WKH�ODWWHU�FDVH��WKH�DJHQW�DFWV�DV�D�FR�RUGLQDWRU�DQG�FRQWUDFWV�VRPH�RWKHUV�WR�KHOS�ZLWK�WKH�VROXWLRQ��,Q�
WKLV�VLWXDWLRQ�ZH�VSHDN�DERXW�WKH�6XSHU7DVN�WKDW�WKH�DJHQW�FR�RUGLQDWHV��

,Q�WKH�WUL�EDVH�DSSURDFK�� WKH�RULJLQDO�&2�23(5$725�%$6(�KDV�EHHQ�VSOLW�LQWR�WZR�VHSDUDWH�EDVHV��
WKH� &2�23(5$725� %$6(� DQG� WKH� 67$7(� %$6(� 7KH� &2�23(5$725� %$6(� NHHSV� UDWKHU� VWDWLF�
LQIRUPDWLRQ� FRQFHUQLQJ� WKH�SHHUV�ZKLOH� WKH� 67$7(�%$6(� LV� XSGDWHG� YHU\� IUHTXHQWO\� UHIOHFWLQJ� WKH�
FKDQJHV� RI� WKH� RWKHU� DJHQWV·� VWDWHV� DQG� WKHLU� FXUUHQW� FDSDELOLWLHV�� 7KH� VWUXFWXUH� RI� WKH� EDVHV� LV� DV�
IROORZV��

• 7KH� &2�23(5$725� %$6(� VWRUHV� VWDWLF� LQIRUPDWLRQ� RQ� WKH� SHHU� DJHQWV�� VXFK� DV� WKHLU� ,3�
DGGUHVVHV�� FRPPXQLFDWLRQ�PHDQV� DQG�SUHGHILQHG�UHVSRQVLELOLWLHV��0RUHRYHU�� LW� VSHFLILHV� WKH�VHW�
RI�VXEVFULEHUV�²�WKH�DJHQWV�WKDW�VXEVFULEHG�IRU�UHSRUWV�RQ�FKDQJH�RI�WKH�FRQVLGHUHG�DJHQW·V�VWDWXV��

• 7KH� 7$6.�%$6(� FRQWDLQV� NQRZOHGJH� FRQFHUQLQJ� SRVVLEOH� WDVN� GHFRPSRVLWLRQ�ZLWK� UHVSHFW� WR�
SUREOHP� VROYLQJ� SURFHVVHV�� 7KH� SUREOHP� VHFWLRQ� FRQWDLQV� JHQHUDO� NQRZOHGJH� RQ� SRVVLEOH� WDVN�
GHFRPSRVLWLRQ�DQG�FRQWLQJHQW�WLPH�SUHFHGHQFH�DQG�SUHUHTXLVLWHV��LI�DQ\���7KHUH�LV�D�SODQ�VHFWLRQ�
WKDW� VWRUHV� GHGXFHG� SODQV� RQ� KRZ� WR� VROYH� SDUWLFXODU� WDVNV� WKURXJK� FR�RUGLQDWLRQ� RI�
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VXEFRQWUDFWHG�KHOSLQJ�DJHQWV��7KHVH�SODQV�DUH�PDLQWDLQHG�RQ�OLQH�GXULQJ�VSDUH�WLPH�RI�WKH�DJHQW�
WR�KDYH�WKHP�UHDG\�ZKHQHYHU�WKHLU�QHHG�DULVHV���

• 7KH�67$7(�%$6(�UHIOHFWV�WKH�SHHU�DJHQWV·�VWDWHV�WKDW�PD\�HYROYH�UDSLGO\�LQ�WLPH��7KH�DJHQW�VHFWLRQ�
RI� WKH� 67$7(� %$6(� UHIOHFWV� WKH� LQWHUQDO� VWDWHV� RI� WKH� SHHU� DJHQWV� OLNH� WKHLU� FXUUHQW� ORDG��
DWWDLQDELOLW\�DQG�WUXVW��DV�ZHOO�DV�FDSDELOLWLHV��H�J��VSHHG�DQG�SULFH�RI�SURFHVVLQJ��DQG�VFKHGXOH�RI�
WKH�FRQVLGHUHG�DJHQW��7KH�WDVN�VHFWLRQ�GHVFULEHV�WKH�FXUUHQW�VWDWHV�RI�WKH�VROXWLRQ�RI�WKH�WDVNV�WKDW�
KDYH�EHHQ�FRQWUDFWHG�DQG� DUH� FR�RUGLQDWHG�E\� WKH� DJHQW��7KH�SHHUV� DUH� H[SHFWHG� WR� UHSRUW� WKH�
VROXWLRQ�SURJUHVV��

7KH� PXOWL�DJHQW� FRPPXQLW\� PD\� EH� LQ� FKDUJH� RI� D� QXPEHU� RI� SDUDOOHO� SUREOHP�VROYLQJ� SURMHFWV�
�WDVNV���7KLV�LV�ZK\�ZH�KDYH�WR�GLVWLQJXLVK�DPRQJ�WKUHH�GLIIHUHQW�VWDJHV�RI�WKH�FRPPXQLW\�RSHUDWLRQ�
ZLWK�UHVSHFW�WR�D�VLQJOH�SURMHFW��7KH�V\VWHP�PD\�EH�HQJDJHG�LQ�SUH�SODQQLQJ� SODQQLQJ� DQG�SODQ�IL[LQJ�

:KHQ�HQJDJHG�LQ�SUH�SODQQLQJ� WKH�FRPPXQLW\�FUHDWHV�SRVVLEOH�YDULDWLRQV�RI�SODQV�KRZ�WR�FRSH�ZLWK�D�
UHTXLUHPHQW�IRU�WKH�WDVN�7 DQG�HODERUDWHV�DQ�HVWLPDWLRQ�RI�WKH�UHVRXUFHV��WLPH��FRVW��UHTXLUHPHQWV�IRU�
HDFK�RSWLRQ�,Q�WKH�SKDVH�RI�SODQQLQJ�DUH�SODQV�UH�HYDOXDWHG�WKURXJKRXW�WKH�WLPH�VR�WKDW�DQ\�UHOHYDQW�
FKDQJHV�ZLWKLQ� WKH� 67$7(�%$6(� DUH� UHIOHFWHG� DQG� WKXV� WKH� SODQV� DUH�PDLQWDLQHG�PRVW� XS�WR�GDWH�
�PD\�EH�RUGHUHG�ZLWK�UHVSHFW�WR�WKHLU�VXLWDELOLW\���:KHQ�DVNHG�IRU�SODQ�IL[LQJ�D�WDVN�7� WKH�DJHQW�WULHV�
WR�VHOHFW� WKH�SODQ�IURP�LWV�7$6.�%$6(� (DFK�DJHQW� WKXV�WDNHV�WKH�FXUUHQWO\�EHVW�DYDLODEOH�SODQ�DQG�
GHFRPSRVHV�WKH�UHTXLUHPHQW��

7KH� PDLQ� PRWLYDWLRQ� EHKLQG� VSOLWWLQJ� WKH� RULJLQDO� &2�23(5$725� %$6(� LQWR� WZR� EDVHV� LV� WR�
PDLQWDLQ�DQG�DGPLQLVWHU�VHSDUDWHO\�����WKH�LQIRUPDWLRQ�ZKLFK�LV�FKDQJLQJ�IUHTXHQWO\��WKH�IUHTXHQF\�RI�
FKDQJHV�FRUUHVSRQGV�WR�WKH�UK\WKP�RI�SUREOHP�VROYLQJ�SKDVHV�RI�FR�RSHUDWLQJ�DJHQWV��DQG�RI�ZKLFK�
LV�QRW�YHU\�PXFK��GDWD�DERXW�FROODERUDWLQJ�DJHQWV�RQO\��DQG�����WKH�VHPL�VWDWLF�NQRZOHGJH�DERXW�DOO�
PHPEHUV�RI�WKH�FRPPXQLW\��WKDW�GRHV�QRW�FKDQJH�YHU\�RIWHQ��LI�DW�DOO��DQG�LV�RI�PXFK�ELJJHU�YROXPH�
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KHUH�� $V� WKH� SURFHVV� RI� SODQQLQJ� LV� UDWKHU� PRUH� FRPSOLFDWHG� WKDQ� LQ� WKH� WZLQ�EDVH� PRGHO�� WKH�
HIILFLHQF\�RI�UHWULHYDO�WKH�ULJKW�GDWD�LV�FULWLFDO��

7KH�WUL�EDVH�PRGHO��XQOLNH�WZLQ�EDVH��IDFLOLWDWHV�FUHDWLQJ�DJHQW
V�VFRSHV�RI�UHDVRQLQJ�ZKHUH�LW�LV�KDYLQJ�
LQIRUPDWLRQ�� LW�XVHV�RIWHQ�RU� LW� LV�TXLWH� OLNHO\� WR�XVH� VRRQ��SUH�SUHSDUHG�DQG�PDLQWDLQHG� VHSDUDWHO\��
7KH�LQIRUPDWLRQ�LQ�WKH�VWDWH�EDVH�FRQFHUQV�RQO\�DJHQWV��WKH�SDUWLFXODU�DJHQWV�FROODERUDWH�ZLWK��LV�VWLOO�
H[WHQGLEOH��� ,Q� WKH� &2�23(5$725� %$6(� WKHUH� DUH� QRW� VWRUHG� DOO� SRVVLEOH� FRXUVHV� RI� DFWLRQV� WKH�
SDUWLFXODU�DJHQW� LV�FDSDEOH�RI��DV�LW�ZDV�LQ�WKH�WZLQ�EDVH��:H�UDWKHU�NHHS�JHQHULF�UXOHV�KRZ�WR�FRSH�
ZLWK�GLIIHUHQW�WDVNV�VHSDUDWH�IURP�LWV�LQVWDQWLDWLRQV�YDOLG�DW�WKH�SDUWLFXODU�PRPHQW��WKDW�DUH�FRPSXWHG�
WKURXJKRXW�WKH�SODQQLQJ�SURFHVV�DQG�VWRUHG�LQ�WKH�67$7(�%$6(�

���6WUXFWXUH�RI �0RGHO�%DVHV�
,Q� WKH� IROORZLQJ�� ZH� GHILQH� LQ� PRUH� GHWDLO� WKH� VWUXFWXUH� RI� EDVHV� ORFDWHG� LQ� WKH� ZUDSSHU� RI� DQ�
LQGLYLGXDO�DJHQW�D�

���� &R�RSHUDWRU�%DVH�
$OO�WKH�SHUPDQHQW�GDWD�DERXW�FR�RSHUDWLQJ�DJHQWV�DUH�ORFDWHG�ZLWKLQ�WKLV�EDVH��7KH�&2�23(5$725�
%$6(�LV�FRPSRVHG�RI�WZR�VHFWLRQV��WKH�FROODERUDWRUV�VHFWLRQ�DQG�WKH�VXEVFULEHUV�VHFWLRQ��

7KH� FROODERUDWRUV� VHFWLRQ� RI� HDFK� DJHQW� FRQWDLQV� WKUHH� PDLQ� NLQGV� RI� GDWD�� DJHQW·V� DGGUHVV�� PHVVDJH�
IRUPDW��DQG�SUHGHILQHG�UHVSRQVLELOLW\��)ROORZLQJ�TXDGUXSOHV�DUH�XVHG��

〈D� $GGUHVVD� /DQJXDJHD� 6HWBRIB7DVNVD〉�

ZKHUH�DJHQW�D LV�WKH�V\PEROLF�QDPH�RI�D�SDUWLFXODU�FR�RSHUDWLQJ�DJHQW��$GGUHVVD VSHFLILHV�LWV�SK\VLFDO�
ORFDWLRQ�VXFK�DV�,3�DGGUHVV��SRUW�HWF���/DQJXDJHD LV�LWV�FRPPXQLFDWLRQ�IRUPDW��DQG�WKH�VHW�6HWBRIB7DVNVD
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VSHFLILHV�UHVSRQVLELOLWLHV�RI� WKH�DJHQW�D� L�H�� WKH�WDVNV� WKH�DJHQW�D LV�GHVLJQHG� WR�EH�DFFRXQWDEOH� IRU��
7KH� DJHQW� LV� DFFRXQWDEOH� IRU� D� WDVN� ZKHQHYHU� LW� LV� DEOH� WR� VROYH� WKH� WDVN� E\� LWVHOI� RU� E\� IXUWKHU�
GHFRPSRVLWLRQ�XQGHU�LWV�RZQ�FR�RUGLQDWLRQ��

7KH�FRPSOHPHQWDU\�SDUW�RI� WKH�DJHQW·V�D &2�23(5$725�%$6(� LV� WKH� VXEVFULEHUV� VHFWLRQ� ,W�FRQWDLQV�
DGGUHVVHV� RI� WKRVH� DJHQWV�� ZKLFK� KDYH� VKRZQ� LQWHUHVW� LQ� FKDQJHV� RI� WKH� VWDWH� RI� WKH� DJHQW� D E\�
VXEVFULELQJ� IRU�WKLV� LQIRUPDWLRQ��:KHQHYHU� WKH� VXEVFULEHG�DJHQW�D FKDQJHV� LWV� VWDWH�RU� LWV�SODQQLQJ�
DJHQGD��LW�DGYHUWLVHV�WKLV�FKDQJH�WR�DOO�VXEVFULEHU�DJHQWV�WKDW�DUH�UHIHUHQFHG�LQ�WKH�VXEVFULEHUV�VHFWLRQ�RI�D·V�
&2�23(5$725�%$6(� 7KH�VXEVFULSWLRQ�PHFKDQLVP�VXSSRUWHG�E\�WKH�VXEVFULEHUV�VHFWLRQ�VSHFLILHV�WKH�
JURXS�RI�DJHQWV�WKDW�DUH�LQWHUHVWHG�LQ�WKH�DJHQW·V�DFWLYLW\��

���� 6WDWH�%DVH�
$Q�DJHQW·V�67$7(�%$6(�GRHV�QRW�KDYH�WR�FRQWDLQ�LQIRUPDWLRQ�RQ�WKH�HQWLUH�FRPPXQLW\��,W�UHSRUWV�
RQ� ORDG�DQG�FDSDELOLWLHV�RI� WKRVH� DJHQWV�DQG�RQ�WDVNV� WKDW�EHORQJ� WR�WKH�VFRSH�RI�UHDVRQLQJ�RI� WKH�
DJHQW�D� 7KH� 67$7(�%$6(� LV� GLYLGHG� LQWR� WKH�DJHQW� VHFWLRQ� DQG� WKH� WDVN� VHFWLRQ� 7KLV�EDVH� FRPSULVHV�
QRQ�SHUPDQHQW�LQIRUPDWLRQ��
• $JHQW� VHFWLRQ� SURYLGHV�GDWD�RQ� WKH� DFWXDO� VWDWXV�RI� FR�RSHUDWLQJ� DJHQWV� UHJDUGLQJ� WKHLU� ORDG� DQG�

UHOLDELOLW\��4XLQWXSOHV�DV�IROORZV�DUH�SURSRVHG�WR�EH�XVHG�IRU�WKLV�SXUSRVH��

〈D� /RDGD� 7UXVWD� &DSDELOLWLHVD� 6FKHGXOHD〉�
ZKHUH�D UHIHUV�WKH�SDUWLFXODU�DJHQW��/RDGD VSHFLILHV�LWV�ORDG��DQG�7UXVWD LV�WKH�OHYHO�RI�FRQILGHQFH�RI�
WKH�DJHQW�D LQWR�VXFK�LQIRUPDWLRQ��$JHQW�ORDG�FDQ�EH�GHVFULEHG�XVLQJ�YDULRXV�PHDVXUHV��,W�FDQ�EH�
VLPSO\�D�IODJ�ZLWK�YDOXHV�RI�HQJDJHG�YDFDQW��D�QXPEHU�RI�UHTXHVWV�SHU�WLPH�XQLW��RU�WKH�DJHQW·V�
DJHQGD�� VSHFLI\LQJ� WKH�QHDUHVW� DYDLODEOH� WLPH�VORW� LQ� IXWXUH��7KH� OHYHO� RI� FRQILGHQFH�²�7UXVWD LV�
GHULYHG�IURP�LQIRUPDWLRQ�RQ�KRZ�ROG�WKH�WULSOH�LV��DQG�RU�KRZ�IUHTXHQWO\�GRHV�LW�XVXDOO\�FKDQJH��
7KH�&DSDELOLWLHVD FKDUDFWHULVH�FXUUHQW�UHVRXUFHV�RI�DJHQW�D WKDW�FDQ�G\QDPLFDOO\�FKDQJH��6FKHGXOHD



�

VSHFLILHV�VORWV��ZKLFK�KDYH�EHHQ�DOUHDG\�DVVLJQHG�IRU�D�FHUWDLQ�W\SH�RI�DFWLYLW\�RI�WKH�DJHQW��DQG�LW�
FRYHUV�D�UHDVRQDEOH�WLPH�KRUL]RQ��

• 7KH� WDVN� VHFWLRQ�PDLQWDLQV� NQRZOHGJH� UHODWHG� WR� WKH� FXUUHQW� VWDWH� RI� WKH� VROXWLRQ�SURFHVV��(DFK�
DJHQW�VWRUHV�LQIRUPDWLRQ�RQ�WDVNV�LQ� WKH�VROXWLRQ�RI�ZKLFK�LW� LV� LQYROYHG��7KH� WDVN�VHFWLRQ�RI�WKH�
67$7(�%$6(�LV�FRPSRVHG�RI�WKH�IROORZLQJ�TXDGUXSOHV��

〈7DVN� $JHQW� 6ROXWLRQ� 7UXVW〉
6ROXWLRQ�GHVFULEHV� WKH� VWDWH� RI� WKH�7DVN� VROYHG� GLUHFWO\� RU� LQGLUHFWO\� E\�$JHQW� 7KHUH� DUH� WKUHH�
GLVWLQFW�VROXWLRQ�VWDWHV��ZKLFK�UHTXLUH�GLIIHUHQW�6ROXWLRQ�GHVFULSWLRQV��7KH\�DUH�

�L�� 7DVN�KDV�QRW�VWDUWHG��\HW��
�LL�� 7DVN�LV�EHLQJ�SURFHVVHG��
�LLL�� 7DVN�KDV�EHHQ�ILQLVKHG��

,Q� WKH� ILUVW� WZR� FDVHV�� WKHUH� PXVW� EH� VRPH� LQGLFDWLRQ� ZKHQ� WKH� WDVN� FDQ� VWDUW� RU� ZKHQ� LW� LV�
H[SHFWHG� WR� EH� FRPSOHWHG�� ,Q� WKH� WKLUG� FDVH�� WKH� 6ROXWLRQ� GHVFULSWLRQ� VKRXOG� FRQWDLQ� WKH�
GHVFULSWLRQ�RI�VROXWLRQ�TXDOLW\��GXUDWLRQ��DQG�WKH�VROXWLRQ�UHVXOWV��
7KH�PDLQWHQDQFH� RI� VXFK� LQIRUPDWLRQ� LV� HDV\� LI� WKH�$JHQW� VROYHV� WKH� WDVN� GLUHFWO\�E\� LWVHOI�� ,I��
KRZHYHU��WKH�$JHQW�LV�D�FR�RUGLQDWRU�IRU�WKH�6XSHU7DVN� LW�KDV�WR�DVN�LWV�VXEFRQWUDFWHG�DJHQWV�WR�
UHSRUW� WKH� VROXWLRQ� SURJUHVV� ZKHQHYHU� DQ\� RI� WKHP� FKDQJHV� LWV� VWDWH�� 7KLV� LV� LPSOHPHQWHG�
WKURXJK�VXEVFULELQJ�WKH�VXEFRQWUDFWHG�DJHQWV�IRU�WKLV�LQIRUPDWLRQ��:H�FRQVLGHU�VXEVFULSWLRQ�DV�D�
SDUWLFXODU�NLQG�RI�FR�RUGLQDWLRQ��

���� 7DVN�%DVH�
7KLV� VWUXFWXUH� FRQWDLQV� NQRZOHGJH� RQ� SRVVLEOH� GHFRPSRVLWLRQ� RI� WDVNV� FRQVLGHUHG�� 7KH�
GHFRPSRVLWLRQ�FDQ�EH�XVHG�WR�GHYLVH�YDULRXV�SODQV�KRZ�WR�IXOILO�D�UHTXHVWHG�WDVN�HLWKHU�E\�PHDQV�RI�
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DFWLRQV�RI�WKH�DJHQW·V�ERG\��RU�E\�FRQWUDFWLQJ�DSSURSULDWH�DJHQWV�ZLWK�D�UHTXHVW�IRU�KHOS��7KH�7$6.�
%$6(�PXVW�DOVR�SUHYHQW�WDVN�UHTXHVW�ORRSLQJ��ZKHQ�DJHQW�D DVNV�DJHQW�% IRU�KHOS�DQG�% GHOHJDWHV�WKH�
VROXWLRQ� RI� WKH� VDPH� WDVN� EDFN� WR� D� &UHDWLRQ� RI� SODQV� KDV� WR� EH� EDVHG� RQ� IUHVK� LQIRUPDWLRQ� RQ�
FDSDELOLWLHV�RI�FR�RSHUDWLQJ�DJHQWV�ZLWK�UHVSHFW�WR�WKH�UHOHYDQW�JRDO��$V�PHQWLRQHG�DERYH��WKH�7$6.�
%$6(�LV�GLYLGHG�LQWR�LWV�SUREOHP�DQG�SODQ�VHFWLRQV�

7KH�SUREOHP�VHFWLRQ�RI�WKH�7$6.�%$6(�FRPSULVHV�LQIRUPDWLRQ�RQ�SRVVLEOH�GHFRPSRVLWLRQ�RI�WKH�WDVNV��
7ULSOHV�DV�IROORZV�DUH�XVHG�ZLWKLQ�WKLV�VXE�EDVH��

〈6XSHU7DVN� 〈^7M`��3UHFHGHQFH〉� &RQGLWLRQV〉�

7KLV� WULSOH� FODLPV�� ´SURYLGHG�&RQGLWLRQV� DUH�PHW�� WKH�6XSHU7DVN�FDQ�EH�VXFFHVVIXOO\�DFFRPSOLVKHG�E\�
SHUIRUPLQJ� DOO� WKH� WDVNV� IURP� WKH� VHW�^7M` LQ� VXFK�D�ZD\� WKDW� DOO� WKH� WLPH�3UHFHGHQFH�FRQVWUDLQWV� DUH�
KRQRXUHGµ�� &RQGLWLRQV� VSHFLI\� DSSOLFDELOLW\� FRQGLWLRQV� IRU� WKH� JLYHQ� GHFRPSRVLWLRQ�� 7ZR� VHSDUDWH�
SDUWV�RI�DQ\�JLYHQ�VHW�RI�FRQGLWLRQV�KDYH�WR�EH�GLVWLQJXLVKHG��2QH�LV�LQGHSHQGHQW�RI�WKH�DFWXDO�VWDWH�
RI� SDUWLFLSDWLQJ� DJHQWV� �IRU� LQVWDQFH�� UHTXLUHPHQWV� RQ� PD[LPDO� QXPEHU� RI� DJHQWV� HQJDJHG� LQ� WKH�
SUREOHP�VROYLQJ�RU�RQ�WRWDO� OHQJWK�RI�6XSHU7DVN·V�SURFHVVLQJ���WKH�RWKHU�UHIHUV�WR�DFWXDO�VWDWH�RI�WKH�
UHOHYDQW� DJHQWV� DW� WKH�PRPHQW� RI� SURFHVVLQJ� WKHLU� DVVLJQHG� VXEWDVN� RI� WKH� 6XSHU7DVN� �H�J�� VL]H� RI�
DYDLODEOH�IUHH�PHPRU\���

,I� WKH� VHW� 3UHFHGHQFH� LV� HPSW\� �QR� SUHFHGHQFH� FRQVWUDLQWV��� WKHQ� DOO� WKH� VXEWDVNV� RI� WKH� FRQVLGHUHG�
GHFRPSRVLWLRQ�^7M` FDQ�EH�SURFHVVHG�LQ�SDUDOOHO��

,I�WKH�DJHQW�VROYHV�WKH�WDVN�E\�LWVHOI��WKH�WULSOH�ORRNV�DV�IROORZV�

〈6XSHU7DVN� ∅� &RQGLWLRQV〉�
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7KH�SODQ�VHFWLRQ�FRPSULVHV�SURGXFWLRQ�UXOHV�UHSUHVHQWLQJ�SODQV�KRZ�D�JLYHQ�WDVN�FDQ�EH�DFFRPSOLVKHG�
XQGHU� DFWXDO� FRQILJXUDWLRQ�RI� WKH�GLVWULEXWHG�FRPPXQLW\��4XDGUXSOHV� DV� DQ�H[WHQVLRQ�RI� WZLQ�EDVH�
WULSOHV�KDYH�EHHQ�SURSRVHG�ZLWKLQ�WKH�SKLORVRSK\�RI�WKH�WUL�EDVH�PRGHO��

〈6XSHU7DVN� 〈^$JHQWM� 7M`��3UHFHGHQFH〉� &RQVWUDLQWV� 7UXVW〉

&RQVWUDLQWV� DSSHDULQJ� LQ� WKH� GHFRPSRVHG� 6XSHU7DVN� SODQ� DUH� GHULYHG� IURP� WKH� RULJLQDO� &RQGLWLRQV�
&RQVWUDLQWV� UHSUHVHQW� WKDW� SDUW� RI� WKH�&RQGLWLRQV� WKDW� LV� UHODWHG� WR� WKH� DFWXDO� VWDWH� RI� VXE�FRQWUDFWHG�
DJHQWV��H�J���WKH�DYDLODEOH�FRPSXWDWLRQDO�SRZHU�RI�WKRVH�DJHQWV���7KH�DFWXDO�PDSSLQJ�IURP�&RQGLWLRQV�
WR�&RQVWUDLQWV�LV�WDVN�GRPDLQ�VSHFLILF�DQG�GHSHQGV�RQ�WKH�QDWXUH�RI�WKH�&RQGLWLRQV� &RQGLWLRQV�FDQQRW�EH�
FKHFNHG�LQ�DGYDQFH��DV�WKH�VWDWHV�RI�WKH�SDUWLFLSDWLQJ�DJHQWV�FKDQJH�LQ�WLPH��,I�WKH�&RQVWUDLQWV�KROG��WKH�
DJHQW�D SODQV�WR�DVN�$JHQWM WR�FDUU\�RXW�WKH�VXE�WDVN�7M RI�WKH�6XSHU7DVN� 7KLV�ZD\��DJHQW�D FKRRVHV�DQ�
DSSURSULDWH�$JHQWM IRU�HDFK�RI�WKH�VXEWDVNV�7M� 7KH�ODVW�DUJXPHQW�VWDQGV�IRU�WKH�7UXVW�RI�WKH�DJHQW�D LQ�
VXFFHVVIXO�IXOILOOLQJ�RI�WKH�6XSHU7DVN�XVLQJ�WKH�VXJJHVWHG�GHFRPSRVLWLRQ��

:KHUHDV� WKH� SUH�SODQQLQJ� SKDVH� VWRUHV� D� QXPEHU� RI� YDULRXV� SODQV� LQ� WKH� SODQ� VHFWLRQ� RI� WKH� 7$6.�
%$6(� WKH�SODQ�IL[LQJ�SKDVH�UHVXOWV�LQ�VHOHFWLRQ�RI�WKH�FXUUHQWO\�EHVW�SODQ�DQG�VWRULQJ� LW� LQ� WKH� WDVN�
VHFWLRQ�RI� DJHQWV·� 67$7(� %$6(� 7KH� RYHUDOO� VWUXFWXUH� RI� WKH� EDVHV�ZLWKLQ� WKH� DJHQW·V� D ZUDSSHU� LV�
VNHWFKHG�LQ�)LJXUH����



���
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67$7(�%$6(� &2�23(5$725�%$6(� 7$6.�%$6(�

7DVN�VHFWLRQ�
5HYLHZ�RI�WDVNV�DVVLJQHG�WR�DJHQW�$�IRU�
GLUHFW�VROXWLRQ�RU�FR�RUGLQDWLRQ�

〈7DVN��$JHQW��6ROXWLRQ��7UXVW〉

&ROODERUDWRUV�
�6HPL��SHUPDQHQW�GDWD�DERXW�DJHQWV�$�
FROODERUDWHV�ZLWK�

�
〈3HHUBDJHQWD� $GGUHVVD� /DQJXDJHD�6HWBRIB7DVNVD〉

3UREOHP�VHFWLRQ�
'HVFULSWLRQ�ZKLFK�DJHQW�$�FDQ�XVH�WR�
KDQGOH�WDVNV�LW�FDQ�VROYH�E\�LWVHOI�GLUHFWO\�
RU�LW�FDQ�FR�RUGLQDWH�IRU�LQGLUHFW�VROXWLRQ�

〈6XSHU7DVN��〈^7M`� 3UHFHGHQFH〉�&RQGLWLRQV〉

$JHQW�VHFWLRQ�
8S�WR�GDWH�GDWD�RQ�DJHQWV�FR�RSHUDWLQJ�
ZLWK�$�LQFOXGLQJ�WKHLU�FXUUHQW�
FDSDELOLWLHV��ORDG�DQG�VFKHGXOH�IRU�
UHDVRQDEOH�WLPH�KRUL]RQ�

〈$JHQWD� /RDGD� 7UXVWD� &DSDELOLWLHVD�6FKHGXOHD〉

6XEVFULEHUV�
$GGUHVVHV�RI�DJHQWV�WR�ZKRP�DJHQW�$�
VKRXOG�UHSRUW�LWV�VWDWH�FKDQJHV�

�

〈^$JHQWL`〉

3ODQ VHFWLRQ�
8S�WR�GDWH�VXJJHVWLRQV�RI�SODQV�KRZ�WR�
DFKLHYH�WDVNV�IURP�SUREOHP�VHFWLRQ�
XQGHU�FXUUHQW�VWDWH�RI�WKH�ZKROH�V\VWHP�

〈6XSHU7DVN� 〈^$JHQWM� 7M`��3UHFHGHQFH〉�&RQVWUDLQWV� 7UXVW〉

)LJXUH���

���7KH�3URFHVV�RI �0RGHO�8SGDWLQJ�
/HW�XV�UHYLHZ�KRZ�WR�PDLQWDLQ�WKH�FRQWHQWV�RI�WKH�EDVHV��2QH�RSWLRQ�LV�WR�XVH�D�VSHFLDO�DJHQW�FDOOHG�
IDFLOLWDWRU�>&DR�������@�GHYRWHG�WR�PDLQWDLQ�WKH�FRQWHQW�RI�WKH�DJHQWV·�EDVHV�E\�SHULRGLFDO�UHYLVLRQV� ,Q�LGOH�
WLPHV�� IDFLOLWDWRU� NHHSV� FKHFNLQJ� DJHQWV·� ORDG�� XVLQJ� WKH� SUH�GHILQHG� LQIRUPDWLRQ� LQ� WKH� &2�
23(5$725�%$6(V��DQG�FRPSXWHV�WKH�PRVW�XS�WR�GDWH� LQIRUPDWLRQ�RI�DJHQWV·�FXUUHQW�FDSDELOLWLHV��
7KLV�LQIRUPDWLRQ�LV�UHSUHVHQWHG�LQ�WKH�IRUP�RI�WUXVW�LQ�SODQV�WR�EH�XVHG�E\�WKH�DJHQW��VR�WKDW�WKH�EHVW�
VXLWDEOH�SODQ�LV�SUHIHUUHG��

7KLV�DSSURDFK�ORRVHV�LWV�WUDQVSDUHQF\�DV�VRRQ�DV�ZH�ZDQW�WR�GHDO�ZLWK�SDUDOOHO�SURFHVVLQJ�DQG�VSDUVH�
UHVRXUFHV��7KDW�LV�ZK\�ZH�VHDUFK�IRU�DQRWKHU�VROXWLRQ�EDVHG�RQ�PRUH�DFWLYH�UROH�RI�HDFK�DJHQW�LQ�WKH�
FRPPXQLW\��(LWKHU� DQ� DJHQW� FDQ� ILQG� RXW� DOO� UHOHYDQW� LQIRUPDWLRQ� LWVHOI�� RU� LW� FDQ� JHW� LW� IURP� WKH�
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FRQWUDFWHG� DQG� VXEVFULEHG� DJHQWV�� 7KH� ILUVW� PHWKRG� LV� FRQVLGHUHG� H[SHQVLYH� LQ� WHUPV� RI�
FRPPXQLFDWLRQ��DV�DQ�DJHQW�ZRXOG�KDYH�WR�DVN�WKH�FROODERUDWRU�HYHU\�WLPH�LW�ZRXOG�JR�IRU�UHYLVLRQ��
7KLV�UHYLVLRQ�PXVW�EH�GRQH�SHULRGLFDOO\�ZKHUHDV�WKH�VXEVFULELQJ�DSSURDFK�PDNHV�WKH�DJHQW�WR�UHYLVH�
LWV�LQIRUPDWLRQ�RQO\�LI�QHFHVVDU\��7KDW�LV�ZK\�ZH�SUHIHU�WKH�ODWWHU�SRVVLELOLW\��7KLV�DSSURDFK�WULHV�WR�
DYRLG�WKH�QHHG�WR�UHO\�RQ�D�NLQG�RI�FHQWUDO�FRPPXQLFDWLRQ�DJHQW��WKH�IDFLOLWDWRU� ZKLFK�LV�LQ�FKDUJH�RI�
XSGDWLQJ�DJHQWV·�SODQV��7KH�SODQ�VHFWLRQ�RI� WKH�7$6.�%$6(�UH�FRPSXWDWLRQ�ZDV�VKLIWHG�WR�WKH�DJHQW�
LWVHOI��(DFK�DJHQW�XVHV�LWV�LGOH�WLPH�VR�WKDW�LW�FRPELQHV�LWV�NQRZOHGJH�LQ�WKH�&2�23(5$725�%$6(�
WKH� 67$7(� %$6(� DQG� SHUPDQHQW� LQIRUPDWLRQ� RQ� GHFRPSRVLWLRQ� LQ� WKH� 7$6.� %$6(� LQ� RUGHU� WR�
FUHDWH�XS�WR�GDWH�SODQV��7KLV�SURFHVV�ZLOO�EH�GHVFULEHG�ODWHU�LQ�VHFWLRQ����

7KH�SODQQLQJ�DJHQW�KDV� WR�EH�DZDUH�RI� WKH�VWDWH�RI� LWV�SHHUV��7KLV� LV�D�QHFHVVDU\�FRQGLWLRQ�IRU�WKH�
VXFFHVV� RI� WKH� VXJJHVWHG� DSSURDFK�� 7R� EH� LQIRUPHG� WKH� DJHQW� VXEVFULEHV� VRPH� RWKHUV� IRU�
LQIRUPDWLRQ�RQ�WKHLU�VWDWH��7KLV�ZD\��WKH�DJHQW�JHWV�WKH�UHOHYDQW�GDWD�GLUHFWO\�ZLWKRXW�EHLQJ�IRUFHG�WR�
UHO\�RQ�WKH�IDFLOLWDWRU��

,QVWHDG�RI�WKH�IDFLOLWDWRU��ZH�VXJJHVW� WR� LQWURGXFH�DQRWKHU�XQLW� LQ�WKH�DJHQWV·�FRPPXQLW\�� WKH�PHWD�
DJHQW� 2XU�PHWD�DJHQW� LV� LQ� FKDUJH�RI�PRQLWRULQJ� WKH�RYHUDOO� ORDG� DQG� FRPPXQLFDWLRQ� WUDIILF��7KH�
PDLQ� DLP� RI� WKH�PHWD�DJHQW� LV� WR� UHDVRQ� DERXW� WKHVH� GDWD� LQ� RUGHU� WR� LGHQWLI\� NQRZOHGJH�� ZKLFK�
PLJKW�SURYH�XVHIXO�IRU�FRQGXFW�RI�WKH�FRPPXQLW\��7KH�PHWD�DJHQW�VHDUFKHV�IRU�H[DPSOH�IRU�SRVVLEOH�
PXWXDO�UHODWLRQV�DPRQJ�VRPH�VHHPLQJO\�LQGHSHQGHQW�WDVNV��6XFK�H[SOLFLW�NQRZOHGJH�FDQ�VLJQLILFDQWO\�
H[WHQG�WKH�VWUHQJWK�RI�WKH�DJHQW�FRPPXQLW\�E\�PDNLQJ�LW�DEOH�WR�FRSH�ZLWK�PRUH�WDVNV�RU�WR�VROYH�
WKHP�PRUH�HIILFLHQWO\��7KH�PHWD�DJHQW�FDQ�XSGDWH�NQRZOHGJH�LQ�DOO�WKH�EDVHV�RI�WKH�DJHQWV��

/HW�XV�UHYLHZ�WKH�XSGDWLQJ�SURFHVV�LQ�HDFK�RI�WKH�WKUHH�EDVHV�PRUH�FDUHIXOO\��

7$6.�%$6(� 7KH�SUREOHP�VHFWLRQ�FRQFHUQLQJ�GHFRPSRVLWLRQ�RI�WDVNV�FDQ�EH�XQGHUVWRRG�DV�SHUPDQHQW��
&KDQJHV�LQ�WKLV�VHFWLRQ�UHIOHFW�WKH�UHVXOWV�RI�WKH�PHWD�DJHQW·V�UHDVRQLQJ�PRVWO\��7KHVH�DUH�WUHDWHG�LQ�
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WKH�6HFWLRQ����8SGDWLQJ�RI�WKH�SODQ�VHFWLRQ�FRQVLVWV�RI�FKHFNLQJ�WKH�DYDLODEOH�SODQV�DQG�LQ�FRQVWUXFWLRQ�
RI�WKH�QHZ�RQHV�²�FI��6HFWLRQ����

67$7(�%$6(� 5HOLDEOH� LQIRUPDWLRQ� LQ� WKH�DJHQW� VHFWLRQ�RI� 67$7(�%$6(�RI� DQ\� DJHQW� UHSUHVHQWV� LWV�
DZDUHQHVV�DERXW�WKH�DFWLYLW\�RI�LWV�FR�RSHUDWLQJ�DJHQWV��7KLV�NQRZOHGJH�EHFRPHV�WKH�FHQWUDO�LVVXH�RI�
RXU�DSSURDFK��'DWD�LQ�WKH�DJHQW�VHFWLRQ�FKDUDFWHULVH�WKH�G\QDPLF��FKDQJLQJ��UHVRXUFH�RI�WKH�SODQQLQJ�
SURFHVV� �� ZKLFK� LV� ZK\� WKH\� KDYH� WR� EH� ZHOO� XSGDWHG� DQG� PDLQWDLQHG�� 7KLV� LV� HQVXUHG� E\� WKH�
VXEVFULSWLRQ�PHFKDQLVP��$Q\�DJHQW�FDQ�FRQWUDFW�VRPH�RI�LWV�FROODERUDWRUV�IURP�WKH�&2�23(5$725�
%$6(� DQG� VXEVFULEH� WKHVH� WR� UHSRUW� RQ� WKHLU� VWDWXV��(YHU\� WLPH� WKH� VWDWH� RI� WKH� VXEVFULEHG� DJHQW�
FKDQJHV�� WKLV� VXEVFULEHG�FROODERUDWRU�VHQGV�D�PHVVDJH� WR� WKH�RULJLQDO�DJHQW� LQ�RUGHU� WR� OHW� LW�NQRZ�
WKDW�WKH�67$7(�%$6(�LV�WR�EH�XSGDWHG��8SGDWH�RI�WKH�WDVN�VHFWLRQ�LV�D�UHVXOW�RI�WKH�SODQQLQJ�DFWLYLW\��
ZKLFK�LV�WULJJHUHG�ZKHQHYHU�D�QHZ�WDVN�LV�SDVVHG�WR�RQH�RI�WKH�DJHQWV�RI�WKH�PXOWL�DJHQW�FRPPXQLW\��

&2�23(5$725�%$6(� 7KLV�EDVH�VWRUHV�EDVLFDOO\�VXFK�GDWD�UHJDUGLQJ�FROODERUDWLQJ�DJHQWV�ZKLFK�GR�
QRW�UHTXLUH�DQ\�RIWHQ�XSGDWHV�EHFDXVH�WKH\�DUH�VHPL�SHUPDQHQW��7KH�PHWD�DJHQW�WKDW�LV�LQ�FKDUJH�RI�
PRQLWRULQJ�WKH�DJHQW·V�RSHUDWLRQ�PD\�GHWHFW�VRPH�VXVSLFLRXV�LUUHJXODULWLHV�RU�FKDQJHV�LQ�LWV�DFWLYLW\��
(LWKHU�ORVV�RU�HQKDQFHPHQW�RI�DQ�DJHQW·V�FDSDELOLWLHV�LV�YLHZHG�DV�H[DPSOHV��7KXV��WKH�PHWD�DJHQW�LV�
VXSSRVHG�WR�XSGDWH�WKH�&2�23(5$725�%$6(V RI�WKH�DJHQWV��

���*HQHUDWLRQ�RI �3ODQV�
6XSSRVH�DQ�DJHQW�D LV�LQ�FKDUJH�RI�D�6XSHU7DVN� 7KH�DJHQW�FDQ�HLWKHU�

�L�� XVH�DQ�H[LVWLQJ�SODQ�VWRUHG�LQ�WKH�SODQ�VHFWLRQ�RI�LWV�7$6.�%$6(�RU�

�LL�� JHQHUDWH�D�QHZ�SODQ�WKURXJK�WKH�SUH�SODQQLQJ�SKDVH�XVLQJ�LWV�RZQ�PHWKRGV�DQG�VNLOOV��
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,Q� WKH� ODWWHU� FDVH� WKH� DJHQW�D WDNHV�SUREOHP�NQRZOHGJH� IRXQG� LQ� WKH� SUREOHP� VHFWLRQ�RI� WKH�7$6.�
%$6(�RI�WKH�DJHQW�D� +HUH�LW�ILQGV�D�SLHFH�RI�JHQHUDO�GHFRPSRVLWLRQ�NQRZOHGJH�IRU�WKH�FRQVLGHUHG�
6XSHU7DVN�LQ�WKH�IRUP�

〈6XSHU7DVN� 〈^7L`��3UHFHGHQFH〉� &RQGLWLRQV〉�

ZKHUH�^7L` LV�WKH�VHW�RI�WDVNV��WKH�6XSHU7DVN�LV�WR�EH�GHFRPSRVHG�LQWR��

)RU�VLPSOLFLW\��OHW�XV�VXSSRVH�WKDW�WKH�VHW�3UHFHGHQFH�LV�HPSW\��:H�ZLOO�UHWXUQ�WR�WKH�PRUH�JHQHUDO�FDVH�
ODWHU��7KH�DJHQW�D FRQVXOWV�LWV�&2�23(5$725�%$6(�LQ�RUGHU�WR�GHWHFW�WKH�SRVVLEOH�FROODERUDWRUV�IRU�
DOO�WKH�WDVNV�LQ�^7L`��7KH�DJHQW�D LV�VXSSRVHG�WR�ILQG�D�JRRG�PDWFK�IRU�HDFK�WDVN�IURP�WKH�VHW�^7L`��
L�H�� WR� FRPSOHPHQW� HDFK� WDVN� 7M ZLWK� WKH� QDPH� RI� DQ� DJHQW�$M WKDW� LV� UHDG\� WR� FRSH� ZLWK� WKDW�
SDUWLFXODU�WDVN��7KH�UHTXHVWHG�UHVXOW�LV�D�VHW�RI�FRXSOHV�^〈$M� 7M〉` PHHWLQJ�WKH�IROORZLQJ�UHTXLUHPHQWV��

• )RU�HDFK�WDVN�7M WKH�DJHQW�D ILQGV�DQ�DJHQW�$M VXFK�WKDW�WKHUH�LV�D�〈$M� B��B��T 〉� VWRUHG�LQ�WKH�&2�
23(5$725�%$6(�RI�DJHQW�D DQG�7M ∈ T �

• )RU�WKH�VHW�^〈$M� 7M〉` WKH�DSSOLFDELOLW\�&RQGLWLRQV�DUH�FKHFNHG��2QO\�WKRVH�FRXSOHV��ZKLFK�GR�QRW�
FRQWUDGLFW�&RQGLWLRQV� DUH�HYDOXDWHG�IXUWKHU��

• 7KH� HYDOXDWLRQ�RI� WKH�7UXVW� LV� FDUULHG�RXW�XQGHU� FRQVLGHUDWLRQ�RI� WKH�/RDG$M� DQG�7UXVW$M�RI� WKH�
DJHQWV�$M DV�SDUDPHWHUV��ZKHUH� 〈$M� /RDG$M� 7UXVW$M〉 LV�FRQWDLQHG� LQ�WKH�67$7(�%$6(�RI�D� -XVW�
WKRVH� FRXSOHV� 〈^〈$M� 7M〉`�� 3UHFHGHQFH〉 ZLWK� WKH� EHVW� HYDOXDWLRQ� DUH� FRQVLGHUHG� DQG� WKH\� IRUP�
SRVVLEOH�SODQV��

〈6XSHU7DVN� $JHQW� 〈^〈$M� 7M〉`��3UHFHGHQFH〉� &RQVWUDLQWV� 7UXVW〉�

��7KH�V\PERO�¶B·�VWDQGV�IRU�DQ�DQRQ\PRXV�YDULDEOH�WKH�YDOXH�RI�ZKLFK�LV�QRW�UHOHYDQW�
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7UXVW�FDQ�EH�HLWKHU�PLQLPDO�WUXVW�RI�DOO�WKH�DJHQWV�WKH�WDVN�LV�GHOHJDWHG�WR��DYHUDJH��RU�ZHLJKWHG�
DYHUDJH��7KH�TXDGUXSOH�ZLWK�WKH�KLJKHVW�7UXVW�LV�YLHZHG�DV�WKH�DFWXDO�SODQ��

,I�WKH�FRQWHQWV�RI�WKH�67$7(�%$6(��WKH�DJHQW�VHFWLRQ�RI�ZKLFK�LV�DQ�LPSRUWDQW�UHVRXUFH�IRU�WKH�SODQ�
FRQVWUXFWLRQ��DUH�XSGDWHG��7UXVW� LV� WR�EH�UH�FRPSXWHG�DQG�HDFK�RI�TXDGUXSOHV� LV� WR�EH� UH�HYDOXDWHG�
FRQVHTXHQWO\��7KLV�NLQG�RI�UH�SODQQLQJ�DFWLYLW\�PDNHV�WKH�SODQ�WKH�PRVW�XS�WR�GDWH�DQG�EULGJHV�WKH�
SODQQLQJ�DQG�H[HFXWLRQ�VWDJHV�RI�WKH�SUREOHP�VROYLQJ�SURFHVV��

7KLV�LV�UHDVRQDEOH�WR�EH�GRQH�IRU�D�OLPLWHG�QXPEHU�RI�WDVNV��7R�LGHQWLI\�WKHP�LV�DQ� LQWHUHVWLQJ�WDVN�
IRU�DSSOLFDWLRQ�RI��PDFKLQH�OHDUQLQJ�LQ�WKH�PXOWL�DJHQW�V\VWHPV�1RZ�OHW�XV�FRQVLGHU�WKH�JHQHUDO�FDVH��
ZKHUH�SUHFHGHQFH�FRQVWUDLQWV�IRU�VRPH�WDVNV�DSSO\��2QH�SRVVLELOLW\�KRZ�WR�DGGUHVV�WKLV�LV�EDVHG�RQ�
WKH�LGHD�RI�SODQQLQJ�ZLWKRXW�DQ\�VFKHGXOLQJ�PHFKDQLVP��ZKLFK�LV�RQH�RI�WKH�RSWLRQV�RIIHUHG�ZLWKLQ�
WKH�WUL�EDVH�PRGHO��,Q�WKLV�FDVH��ZH�VXEVWLWXWH�SODQQLQJ�E\�WKH�QHJRWLDWLRQ�SURFHVV��/HW�XV�FRQVLGHU�D�
WDVN�7� :KHQ�VROYLQJ�WDVN�7� DQ�DJHQW�KDV�WR�ILQG�RXW�ZKHQ�WKH�UHTXLUHG�SUHFHGLQJ�WDVN�3�� VSHFLILHG�
LQ� WKH�SUHFHGHQFH� FRQVWUDLQWV�� VKRXOG�EH� ILQLVKHG�� ,I� WKH�SODQ� IRU� 3� KDV�QRW� EHHQ�FUHDWHG� \HW�� WKH�
DJHQW�KDV�WR�SODQ�3� ILUVW�DQG�UHWXUQ�WR�WKH�WDVN�7 ODWHU��,I�3� LV�LQ�WKH�WDVN�VHFWLRQ�RI�67$7(�%$6(�RI�
WKH�FRQVLGHUHG�DJHQW�DOUHDG\�DQG�LWV�GXH�WLPH�LV�K�� WKHQ�WKH�DJHQW�SURFHHGV�LQ�IROORZLQJ�ZD\��,QVWHDG�
RI� FRQWUDFWLQJ� WKH� UHVSRQVLEOH� DJHQW� IRU� 7 LPPHGLDWHO\�� WKH� DJHQW� FRQVXOWV� DJHQW� VHFWLRQ� WR� FKRRVH�
DPRQJ�WKH�FDQGLGDWHV�WKDW�RQH�ZKLFK�ZLOO�EH�DYDLODEOH�DV�FORVH�DV�SRVVLEOH�WR�K�� 7KLV�LV�WKH�ZD\�WKH�
DJHQW�VSHFLILHV�WKH�WLPH�ZKHQ�LW�FDQ�VWDUW�SODQQLQJ�WKH�WDVN�7� ,I�QR�VXFK�LQIRUPDWLRQ�LV�IRXQG�LQ�WKH�

&2�23(5$725
%$6(

67$7(��%$6(

$JHQW�VWDWHV

7DVN�VWDWHV

7$6.��%$6(

3UREOHP�NQRZOHGJH

$FWXDO�SODQV

)LJXUH���
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67$7(�%$6(� WKH�DJHQW�ILQGV�DQ�DSSURSULDWH�FROODERUDWRU�LQ�LWV�&2�23(5$725�%$6(�DQG�VXEVFULEHV�
LW�IRU�LQIRUPDWLRQ�RQ�WKH�DYDLODELOLW\��

,I�WKH�DJHQW�LV�WR�GHOHJDWH�WKH�WDVN�7 IXUWKHU�RQWR�RWKHU�DJHQWV��LW�KDV�WR�OHW�WKHP�NQRZ�WKH�VWDUWLQJ�
WLPH�JLYHQ�E\�WKH�HQG�RI�WKH�SUHFHGLQJ�WDVN��7KLV�SLHFH�RI�LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�WDVN�VHFWLRQ�RI�
WKH�67$7(�%$6(�

���7KH�0HWD�$JHQW�
����7KH�5ROH�RI�WKH�0HWD�$JHQW�
$V�DOUHDG\�FODLPHG��WKH�PDLQ�GLVWLQFWLRQ�EHWZHHQ�WKH�WUL�EDVH�PHWD�DJHQW�DQG�D�FODVVLFDO�IDFLOLWDWRU�RU�
EURNHU� LQ� WKH�*(1,(� WHUPLQRORJ\� >7RRPH\���@� LV�EDVHG�RQ�WKH�IDFW� WKDW� WKH�FRPPXQLW\�FDQ�ZHOO�
VXUYLYH�ZLWKRXW� WKH�PHWD�DJHQW��7KH�PHWD�DJHQW� FRQWDLQV�KLJKHU� OHYHO�NQRZOHGJH� >=KRQJ���@��7KH�
FRPPXQLW\� QHHGV� WKH� PHWD�DJHQW� LQ� RUGHU� WR� RSWLPLVH� WKH� FRPPXQLFDWLRQ� WUDIILF�� ZKHUHDV� WKH�
IDFLOLWDWRU�UHDOO\�IDFLOLWDWHV�LQWHU�DJHQW�FRPPXQLFDWLRQ��7KH�IDFLOLWDWRU�LV�WKH�FHQWUDO�DJHQW��ZKLFK�FDQ�
EHFRPH� HDVLO\� WKH� FRPPXQLFDWLRQ� ERWWOHQHFN� LQ� WKH� FDVH� RI� LQWHQVH� LQWHU�DJHQW� LQIRUPDWLRQ�
H[FKDQJH��

,Q� WKH� WUL�EDVH�PRGHO� DJHQWV� DUH� HQFRXUDJHG� WR� FRPPXQLFDWH� LQ� WKH� ¶SHHU�WR�SHHU·� IDVKLRQ� DQG� WKH�
PHWD�DJHQW�LV�VXSSRVHG�WR�SURYLGH�LQIRUPDWLRQ�IRU�UHYLVLRQ�RI�DJHQWV·�EDVHV�LQ�LGOH�WLPHV��

6XSSRVH�D�V\VWHP�XVHV�SHHU�WR�SHHU�FRPPXQLFDWLRQ�RQO\��0HWKRGV�KRZ�D�VLQJOH�DJHQW�FDQ�FRQFOXGH�
WKDW�RQH�RI�LWV�FR�RSHUDWLQJ�DJHQWV� LV�GHDG�FDQ�EH�GHVLJQHG��+RZHYHU�� WKLV�LQIRUPHG�DJHQW�KDV�QRW�
PDQ\�PHDQV�WR�SDVV�WKLV�LPSRUWDQW�QHZV�WR�WKH�UHVW�RI�WKH�FRPPXQLW\�ZKLOH�RSSRVLWH�LV�WUXH�DERXW�
WKH�PHWD�DJHQW��7KH�PHWD�DJHQW�LV�DLPHG�DW�FRQWLQXRXV�REVHUYDWLRQ�RI�WKH�SUH�VSHFLILHG�SDUW�RI�WKH�
FRPPXQLW\�ZLWK�WKH�IROORZLQJ�JRDOV��
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• WR�GLVFRYHU�D�IDLOXUH�RI�D�SDUWLFXODU�DJHQW��
• WR� ILQG� RXW� VRPH� EHKDYLRXUDO� SDWWHUQV� DSSHDULQJ� LQ� WKH� FRPPXQLW\�� H�J�� GHSHQGHQFLHV� DPRQJ�

WDVNV�VROYHG�E\�WKH�V\VWHP��H�J��´WDVN�7� RIWHQ�IROORZV�LPPHGLDWHO\�DIWHU�WDVN�7�µ��RU�DPRQJ�ORDG�
GLVWULEXWLRQV�RI�YDULRXV�DJHQWV�ZLWK�WKH�DLP�WR�SUHGLFW�IXWXUH�EHKDYLRXU�RI�WKH�V\VWHP��

,Q� WKH� WUL�EDVH� DSSURDFK�� WKH�PHWD�DJHQW� SURYLGHV� LQIRUPDWLRQ� LW� FDQ� GHGXFH� IURP� WKH� H[SHULHQFH�
GXULQJ�WKH�OLIHF\FOH�RI�WKH�FRPPXQLW\��7KH�PHWD�DJHQW�FDQ�REVHUYH�EHKDYLRXU�RI�D�VLQJOH�DJHQW�DQG�
WKXV� PDNH� EHWWHU� HVWLPDWH� RI� LWV� VWDWLVWLFV� �VHH� >+D]GUD� ��@��� 1HYHUWKHOHVV�� WKLV� DFWLYLW\� FDQ� EH�
DFKLHYHG�ZLWKLQ�D�VLQJOH�DJHQW��WRR��7KH�PRUH�LPSRUWDQW�SDUW�RI�WKH�PHWD�DJHQW·V�FDSDELOLW\�LV�GXH�WR�
TXDOLWDWLYH�UHDVRQLQJ�PHQWLRQHG�LQ�>ãW SiQNRYi���@��

.QRZOHGJH�REWDLQHG�E\� WKH�PHWD�DJHQW� FDQ�EH�XVHG� WR� DFKLHYH�PRUH� HIILFLHQW� V\VWHP·V�EHKDYLRXU��
7KH�PHWD�DJHQW� FDQ� GR� VR� E\� UHYLVLQJ� NQRZOHGJH� WKH� DJHQWV� RI� WKH� V\VWHP� XVH� IRU� FUHDWLQJ� WKHLU�
EHKDYLRXUDO� SODQ��7KH�PDLQ� XVHG� UHYLVLRQV�ZLOO� EH� GHVFULEHG� LQ� GHWDLO�� 7KH\� DUH� FRQFHUQHG�PDLQO\�
ZLWK�WKH�SUREOHPV�KRZ�
• WR�UH�GLVWULEXWH�WKH�ORDG�E\�WDVN�UH�DOORFDWLRQ��
• WR�FUHDWH�D�QHZ�DJHQW�LI�DSSURSULDWH��E\�FRS\LQJ�RU�¶FORQLQJ·�VRPH�DJHQWV���

&RPPXQLFDWLRQ�PHVVDJHV�DUH�WKH� LQSXW�LQIRUPDWLRQ�IRU�WKH�PHWD�DJHQW��7KH�GHVLUHG�RXWSXW�RI�WKH�
PHWD�DJHQW�LV�DFWLRQV�DLPHG�DW�UHYLVLRQV�RI�WKH�FRQWHQW�RI�WKH�WUL�EDVHV�RI�DOO�WKH�DJHQWV��

7KH�PHWD�DJHQW�FDQ�IRU�H[DPSOH�SUHGLFW�FULWLFDO�RYHUORDG�RI�DQ�DJHQW�D� ,Q�VXFK�D�FDVH�LW�XSGDWHV�WKH�
&2�23(5$725�%$6(V RI�DOO�DJHQWV� LQ�WKH�FRPPXQLW\� LQ�RUGHU�WR�SUHYHQW�WKHP�IURP�FRQWUDFWLQJ�
WKH�RYHUORDGHG�DJHQW�D FDXVHV�KXJH�ZDLWLQJ�WLPH��

,I�WKHUH�LV� WLPH�HQRXJK�WKH�PHWD�DJHQW�FDQ�FDUU\�RXW�PRUH�VRSKLVWLFDWHG��TXDOLWDWLYH�UHDVRQLQJ��7KH�
UHVXOWV�RI�VXFK�UHDVRQLQJ�DUH�KHXULVWLFV�WKDW�KHOS�WKH�SODQQLQJ�SURFHVV�ZLWKLQ�SDUWLFXODU�DJHQWV��H�J��E\�



���

LQWURGXFLQJ�QHZ�SUHFHGHQFH� FRQVWUDLQWV���7KH\� FRUUHVSRQG� WR� SUREOHP� VROYLQJ� ¶VKRUWFXWV· UHJDUGLQJ�
WULJJHULQJ�RI�WKH�WDVN�SODQQLQJ�RU�VXJJHVWLQJ�D�VSHFLILF�W\SH�RI�VROXWLRQ��7KH�SURSHU�SODFH��ZKHUH�WR�
VWRUH�VXFK�LQIRUPDWLRQ�LV�WKH�SUREOHP�VHFWLRQ�RI�WKH�7$6.�%$6(� $V�WKH�DJHQW�LWVHOI�PD\�DOVR�LQGXFH�D�
KHXULVWLF�RI�DQ�DUELWUDU\�NLQG�WKLV�VHFWLRQ�LV�WR�EH�XSGDWHDEOH�E\�ERWK�WKH�PHWD�DJHQW�DQG�WKH�DJHQW�
LWVHOI��

$V�DQRWKHU�H[DPSOH�RI�KHXULVWLFV��ZH�PD\�VHH�IRUPXODH�GHVFULELQJ�WKH�IUDPH�UDPLILFDWLRQ�SUREOHP�
RI�SODQQLQJ�WR�DSSHDU�LQ�FRQGLWLRQV�RI�GHFRPSRVLWLRQ��&DUHIXO�REVHUYLQJ�RI� WKH�SHULRGLFDO�UHYLVLRQ�
PD\� UHYHDO� ZKDW� SLHFHV� RI� LQIRUPDWLRQ� ZLWKLQ� WKH� 67$7(� %$6(� DUH� VXEVWDQWLDO� DQG� ZKLFK� DUH�
LUUHOHYDQW�WR�WKH�SODQ�UHYLVLRQ�SURFHVV��

7KH�PHWD�DJHQW�LV�FXUUHQWO\�LPSOHPHQWHG�VR�WKDW�LW�PRQLWRUV�QRWKLQJ�EXW�WKH�FRPPXQLFDWLRQ�WUDIILF�
DPRQJ�DJHQWV�ZLWKLQ�WKH�FRPPXQLW\��:H�KDYH�H[SHULPHQWHG�ZLWK�IHZ�SRVVLEOH�ZD\V�RI�LWV�RSHUDWLRQ��
)LUVWO\�� HDFK�DJHQW�ZKHQ�VHQGLQJ�D� FHUWDLQ�PHVVDJH� WR� DQRWKHU� IRUZDUGV� D� FRS\� WR� WKH�PHWD�DJHQW��
$OWKRXJK�DJHQWV�DUH�NQRZOHGJHDEOH�RI�W\SHV�RI�PHVVDJH�ZKLFK�DUH�RI�DQ\�LPSRUWDQFH�WR�WKH�PHWD�
DJHQW�DQG�WKXV�WKH�FRPPXQLFDWLRQ�UHTXLUHPHQWV�GRHV�QRW�JURZ�GUDPDWLFDOO\��ZH�WKRXJKW�RI�XVLQJ�D�
EODFNERDUG� DUFKLWHFWXUH� IRU� DVVXULQJ� WKDW� WKH�PHWD�DJHQW� LV� KDYLQJ� WKH� ULJKW� SLHFH� RI� LQIRUPDWLRQ��
7KRXJK�DJHQWV�FRPPXQLFDWH�SHHU�WR�SHHU�WKH\�VKDUH�D�EODFNERDUG�VWUXFWXUH�ZKHUH�HDFK�RI�DJHQWV�LV�
DOORZHG�WR�ZULWH�DQG� WKH�PHWD�DJHQW� LV�DOORZHG� WR� UHDG��:KHQ�ZULWLQJ�RQ� WKH�EODFNERDUG��DQ�DJHQW�
IRUNV�RXW�D�SDUDOOHO�WKUHDG�WKDW�ZDLWV�XQWLO�LW�WKH�EODFNERDUG�LV�DYDLODEOH�DQG�GRHV�QRW�PDNH�WKH�DJHQW�
ZDLW��

7KH� PHWD�DJHQW� WHFKQRORJ\� ZDV� VXFFHVVIXOO\� DSSOLHG� LQ� VRPH� RI� WKH� SURMHFWV� FDUULHG� RXW� DW� 7KH�
*HUVWQHU� /DERUDWRU\� DW� &78� 3UDJXH�� )RU� LQVWDQFH�� D� VLPSOH� YHUVLRQ� RI� WKLV� DSSURDFK� ZDV�
LPSOHPHQWHG� LQ� WKH�',6&,0�PXOWL�DJHQW�SURWRW\SH�HQYLURQPHQW� IRU�GHFLVLRQ�PDNLQJ� >0D tN���D@��
6LPLODU� LGHDV� KDYH� EHHQ� SURSRVHG� WR� VROYH� WKH� UHFRQILJXUDWLRQ� SUREOHPV� LQ� GLVWULEXWHG� FRQWURO�
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V\VWHPV�>0D tN���E@��6RPH�WUHQGV�RI�PDNLQJ�WKH�FRPPXQLW\�EHKDYLRXU�PRUH�IOH[LEOH�DQG�HIILFLHQW�
ZHUH�DOUHDG\�RXWOLQHG�LQ�>ãW SiQNRYi���@��

����5HYLVLRQ�3URFHVVHV�
&DSDFLW\�RI�DQ�DJHQW�D WR�SDUWLFLSDWH�LQ�SUREOHP�VROYLQJ�DFWLYLW\�RI�D�PXOWL�DJHQW�V\VWHP�GHVFULEHG�E\�
D WUL�EDVH�PRGHO�LV�GHWHUPLQHG�E\��
��� WKH�DJHQW��V�SUREOHP�VROYLQJ�FDSDELOLWLHV�VXPPDULVHG�LQ�WKH�SUREOHP�VHFWLRQ�RI�WKH�7$6.�%$6(�

RI�D DQG�
��� E\� �DFWXDO�DYDLODELOLW\�RI� WKH�DJHQW�D FKDUDFWHULVHG�E\�GDWD�RQ� LWV�DFWXDO� ORDG�� WUXVW�� FDSDELOLWLHV�

DQG� VFKHGXOH� GHVFULEHG� � LQ� 67$7(� %$6(V RI� � WKRVH� DJHQWV� ZKLFK� KDYH� VXEVFULEHG� IRU� WKLV�
LQIRUPDWLRQ����

$OO� RI� WKHVH� FKDUDFWHULVWLFV� RI� DQ� DJHQW� � GR� QRW� UHPDLQ� IL[HG� GXULQJ� WKH� OLIH�F\FOH� RI� WKH� DJHQW�
FRPPXQLW\� >.LVV���@��7KDW�LV�ZK\�FRUUHVSRQGLQJ�UHYLVLRQ�SURFHVVHV�KDYH� WR�EH�GHVLJQHG��6LQFH�WKH�
WUL�EDVH�PRGHO�LV�DQ�H[WHQVLRQ�RI��WKH�WZLQ�EDVH�PRGHO��WKH�VHW�RI�WUL�EDVH�UHYLVLRQV�KDV�WR�LQFOXGH�DOO�
WKH�UHYLVLRQV�FRQVLGHUHG�LQ�WKH�WZLQ�EDVH�PRGHO�>&DR�������@���7KH\�FRUUHVSRQG�WR�ELUWK�RU�GHDWK�RI�
DQ�DJHQW�RU�WR�FKDQJH�RI��WKH�DJHQW��V�SUREOHP�VROYLQJ�FDSDELOLWLHV�GHVFULEHG�E\�DGGLWLRQ�GHOHWLRQ�RI��
D VSHFLILF� 6XSHU7DVN� GHFRPSRVLWLRQ� LQWR�IURP� WKH� SUREOHP� VHFWLRQ� RI� � LWV� 7$6.� %$6(� UHVSHFWLYHO\��
7KHVH�DUH�WKH�UHYLVLRQV�����GHVFULEHG�EHOORZ��7KH�DGGLWLRQDO�UHYLVLRQV�VSHFLILF�IRU�WKH�WUL�EDVH�PRGHO�
KDYH�WR�FDUH�IRU�DOO�WKRVH�G\QDPLF�SURSHUWLHV��ZKLFK�DUH�QRW�FRQVLGHUHG�LQ�WKH�WZLQ�EDVH�PRGHO��7KLV�
LV� WKH� FDVH� RI� D� FKDQJH� RI� DFWXDO� DYDLODELOLW\� RI� WKH� DJHQW� �UHYLVLRQV� ��� ���� 7KH� OLVW� RI� UHYLVLRQV� LV�
FRQFOXGHG�E\�WKDW�RQH�FRUUHVSRQGLQJ�WR�D�VSHFLILF�FKDQJH�LQ�SUREOHP�VROYLQJ�FDSDELOLWLHV�RI�DQ�DJHQW�
GXH�WR�UH�GHILQLWLRQ�RI�3UHFHGHQFH�RU�&RQGLWLRQV�LQ�DQ�H[LVWLQJ�6XSHU7DVN�GHFRPSRVLWLRQ��7KLV�LV�WKH�ODVW�
LWHP�� WKH� UHYLVLRQ� ��� LQ� RXU� UHYLHZ� RI� DYDLODEOH� UHYLVLRQ� SURFHVVHV�� 7KHVH� UHYLVLRQV� FRYHU� DOO�
SRVVLELOLWLHV�LQ�ZKLFK�SUREOHP�VROYLQJ�DFWLYLW\�RI�DQ�DJHQW�GHVFULEHG�E\�WUL�EDVH�PRGHO�FDQ�FKDQJH��
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:KHQ�DUH�WKHVH�UHYLVLRQV�ILUHG"�:H�FDQ�GLVWLQJXLVK�DW�OHDVW�WZR�UHDVRQV�WR�WULJJHU�FHUWDLQ�FKDQJHV�LQ�
WKH�NQRZOHGJH�EDVHV�RI�DQ\�DJHQW�F�
��� HLWKHU� WKH� DJHQW� F LGHQWLILHV� LWVHOI� VRPHWKLQJ� LPSRUWDQW� LQ� LWV� HQYLURQPHQW� �DPRQJ� LWV� FR�

RSHUDWRUV���RU�
��� WKH�QHHG�IRU�FKDQJH�LV�LGHQWLILHG�E\�WKH�PHWD�DJHQW��
,Q� WKH�IRUPHU�FDVH�� WKH� UHYLVLRQ�SURFHVVHV� WR�EH�GHVFULEHG�DSSHDU�ZLWKLQ� WKH�ZUDSSHU�RI� WKH�DJHQW�
FLWVHOI�RQO\��,I�WKH�QHHG�IRU�FKDQJH�LV�LGHQWLILHG�E\�WKH�PHWD�DJHQW��WKH�PHWD�DJHQW�KDV�WR�GHILQH�WKH�
VHW�RI�DJHQWV�FRQFHUQHG���RIWHQ�LW�FDQ�FRQWDLQ�DOO�WKH�PHPEHUV�RI�WKH�FRPPXQLW\��

/HW�XV�GHVFULEH�DOO�WKH�UHOHYDQW�UHYLVLRQV�ZKLFK�DQ\�VSHFLILF�DJHQW�F KDV�WR�GR�ZLWKLQ� LWV�ZUDSSHU�DV�
VRRQ� DV� F LGHQWLILHV� WKH�QHHG� IRU� UHYLVLRQ� �LWVHOI� RU� GXH� WR� LQIRUPDWLRQ� IURP� WKH�PHWD�DJHQW���7KH�
VDPH�W\SHV�RI�UHYLVLRQV�KDYH�WR�EH�GRQH�VLPXOWDQHRXVO\�ZLWKLQ�WKH�ZUDSSHUV�RI�DOO�WKH�DJHQWV�LI�WKH�
VRXUFH�RI�LPSDFW�IRU�UHYLVLRQ�LV�WKH�PHWD�DJHQW��RI�FRXUVH��

5HYLVLRQ����$JHQW�$L GLHG��$OO�WKH�EDVHV�RI�WKH�DJHQW�F KDYH�WR�EH�UHYLVHG��ZKHQHYHU�DL RFFXUUHG�LQ�WKH�
&2�23(5$725�%$6(�RI�DQ�DJHQW�F� WKHQ�WKH�FRUUHVSRQGLQJ�TXDGUXSOH��LQWURGXFHG�E\�DL� KDV�WR�EH�
HUDVHG� IURP� ERWK� VHFWLRQV� RI� &2�23(5$725� %$6(� DQG� DJHQW� VHFWLRQ� RI� WKH� 67$7(� %$6(� ,I� DL
DSSHDUV�LQ�D�TXDGUXSOH�5 LQ�WKH�SODQ�VHFWLRQ�RI�WKH�7$6.�%$6(�RI�F��WKLV�TXDGUXSOH�5 KDV�WR�EH�HUDVHG��
WRR��0RUHRYHU�� LI�WKHUH�LV�QR�DOWHUQDWLYH�VROXWLRQ�IRU�WKH�6XSHU7DVN�RI�WKH�HUDVHG�WXSOH�LQ�WKH�7$6.�
%$6(� QHZ�VROXWLRQ�KDV�WR�EH�VXJJHVWHG�IRU�WKLV�6XSHU7DVN� 7KH�VDPH�LV� WUXH�IRU�WKRVH�WDVNV� LQ�WKH�
WDVN�VHFWLRQ�ZKLFK�DUH�DVVLJQHG�WR�WKH�DJHQW�$L DQG�ZKLFK�KDYH�QRW�EHHQ�ILQLVKHG��\HW��

5HYLVLRQ��D��7KH�WDVN�7M FDQQRW�EH�VROYHG�XQGHU�WKH�FR�RUGLQDWLRQ�RI�RU�E\�WKH�DJHQW�$L DQ\�PRUH��WKH�FRQWHQWV�RI�
DJHQW·V�$L SUREOHP� VHFWLRQ� LV� FKDQJHG� EXW� WKH� DJHQW� GLGQ·W� GLH� DQG� LV� VWLOO� FDSDEOH� WR� VROYH� VRPH�
UHPDLQLQJ�WDVNV���%RWK�WKH�&2�23(5$725�%$6(�DQG�7$6.�%$6(�RI�WKH�DJHQW�F KDYH�WR�EH�UHYLVHG��
6XSSRVH� 〈DL� $GGUHVVL� /DQJXDJHL� 6〉 RFFXUUHG� LQ� WKH�&2�23(5$725�%$6(�RI� WKH� DJHQW� F� WKHQ� WKLV�
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TXDGUXSOH�KDV�WR�EH�UHSODFHG�E\�D�QHZ�TXDGUXSOH��〈DL� $GGUHVVL� /DQJXDJHL� 6�〉� ZKHUH�6� LV�6���^7M`��7KH�
SODQ� VHFWLRQ� RI� WKH� 7$6.� %$6(� RI� F KDV� WR� EH� UHYLVHG�� ZKHQHYHU� WKH� SDLU� 〈7M� DL〉 RFFXUV� LQ� DQ\�
TXDGUXSOH�5 ZLWKLQ� WKLV�EDVH�� WKDW�TXDGUXSOH�5 KDV� WR�EH�HUDVHG��,I� WKH� WDVN�7N DSSHDUV� LQ� WKH� WDVN�
VHFWLRQ� RI� 67$7(� %$6(� RI� WKH� DJHQW� F DVVLJQHG� WR� DL� DQG� WKH� WDVN� 7N KDV� QRW� EHHQ� ILQLVKHG�� WKH�
FRUUHVSRQGLQJ�HQWU\�LQ�WKH�7$6.�%$6(�KDV�WR�EH�HUDVHG�DQG�D�QHZ�DOWHUQDWLYH�VROXWLRQ�RI�7L KDV�WR�
EH�GHVLJQHG��

5HYLVLRQ� �E�� 6LQJOH� VSHFLILF� GHFRPSRVLWLRQ� RI� D� JLYHQ� 6XSHU7DVN� QDPHO\� 〈6XSHU7DVN� 〈^7M`�� 3UHFHGHQFH〉�
&RQVWUDLQWV〉� LV� WR� EH� GHOHWHG� IURP� WKH� SUREOHP� VHFWLRQ� RI� WKH�7$6.� %$6(� RI� WKH� DJHQW� DL �DL KDV� VRPH�PRUH�
DOWHUQDWLYH� VROXWLRQV� IRU� WKLV�6XSHU7DVN���7KLV� UHYLVLRQ� LQIOXHQFHV� DOO� WKH�EDVHV�RI� WKH� DJHQW� DL � WKH�
FKDQJH�LQ�WKH�SUREOHP�VHFWLRQ�LV�REYLRXV��7KRVH�FROODERUDWRUV�LQ�WKH�FRUUHVSRQGLQJ�EDVH�FDQ�EH�GHOHWHG�
ZKLFK�KDYH�EHHQ�SUHVHQW�IRU�WKH�VDNH�RI�WKH�FRQVLGHUHG�GHFRPSRVLWLRQ�RQO\��6LPXOWDQHRXVO\�DJHQW�DL
FDQFHOV�LWV�VXEVFULSWLRQ�WR�WKH�DJHQWV��ZKLFK�KDYH�EHHQ�GHOHWHG�IURP�WKH�FROODERUDWRUV�VHFWLRQ� 7KH�VDPH�
DJHQWV�DUH�GHOHWHG�IURP�WKH�DJHQW�VHFWLRQ�RI�67$7(�%$6(�RI�DL� 5HYLVLRQ�RI�WKH�WDVN�VHFWLRQ�SURFHHGV�DV�
LQ�5HYLVLRQ��D�

5HYLVLRQ��F��0RUH�VRSKLVWLFDWHG�YHUVLRQ�RI�WKLV�UHYLVLRQ�GHVFULEHV�LQIOXHQFH�RI�VLPXOWDQHRXV�GHOHWLRQ�RI�
D VHW�RI�GHFRPSRVLWLRQV�IURP�WKH�7$6.�%$6(�RI�DL�

5HYLVLRQ����$�QHZ�DJHQW�E LV�ERUQ��7KH�QHZ�DJHQW�LV�GHILQHG�E\�WKH�FRQWHQWV�RI�LWV�&2�23(5$725�%$6(�
DQG�RI�WKH�SUREOHP�VHFWLRQ�RI�LWV�7$6.�%$6(� 7KH�&2�23(5$725�%$6(�RI�DQ\�DJHQW�F DSSHDULQJ�LQ�
WKH�VXEVFULEHUV�VHFWLRQ�RI�E LV�H[WHQGHG�E\�GDWD�H[SUHVVLQJ�DOO�QHFHVVDU\�LQIRUPDWLRQ�DERXW�WKH�QHZ�DJHQW�
�WKH�DGGUHVV�DQG�WKH�DELOLW\�WR�WUHDW�WKRVH�SUREOHPV�SUHVHQW�LQ�E·V�SUREOHP�VHFWLRQ���

5HYLVLRQ� ���$Q� H[LVWLQJ� DJHQW�E JDLQHG� D� QHZ� FDSDELOLW\� WR� VROYH�FR�RUGLQDWH� 7M E\�� H�J��� OHDUQLQJ� �WKH�SUREOHP�
VHFWLRQ�RI�WKH�7$6.�%$6(�RI�E LV�HQULFKHG�E\�WKLV�QHZ�LQIRUPDWLRQ���7KH�&2�23(5$725�%$6(�RI�
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WKH�DJHQW�F LV�UHYLVHG�DV�IROORZV��DQ\�PHPEHU�〈E� $GGUHVVE� /DQJXDJHE� 6〉 LV�UHSODFHG�E\�D�QHZ�TXDGUXSOH�
〈E� $GGUHVVE� /DQJXDJHE� 6�〉� VXFK�WKDW�6� LV�6�∪ ^7M`��

7KH� UHPDLQLQJ� WKUHH� W\SHV�RI� UHYLVLRQV� DUH� WULJJHUHG�E\� WKH�PHWD�DJHQW�RIWHQ��7KDW� LV�ZK\�ZH�ZLOO�
GHVFULEH�WKHP�ZLWK�UHVSHFW�WR�D�VHW�RI�FRQFHUQHG�DJHQWV��

5HYLVLRQ� ���&KDQJHV� RI� WKH� DJHQW·V�E FDSDELOLWLHV� �DV� D� UHVXOW� RI� LQFUHDVLQJ�GHFUHDVLQJ� WKH� FRPSXWDWLRQDO�
SRZHU�RI�WKH�DJHQW��RU�RI�FKDQJLQJ�WKH�WUDQVPLVVLRQ�FDSDELOLWLHV�RI�WKH�FRPPXQLFDWLRQ�FKDQQHO��KDYH�
WR�EH�UHIOHFWHG�LQ�WKH�DJHQW�VHFWLRQV�RI�DOO�WKH�DJHQWV��ZKLFK�KDYH�E DPRQJ�WKHLU�FROODERUDWRUV��7KH�WDVNV��
DVVLJQHG� WR� E� ZKLFK�KDYH�QRW�EHHQ� ILQLVKHG� DQG�ZKLFK� DSSHDU� LQ� WKH� WDVN� VHFWLRQ�RI� WKHLU� 67$7(�
%$6(�KDYH�WR�EH�YHULILHG�XQGHU�QHZ�FRQGLWLRQV��,I�QHFHVVDU\��VXJJHVWHG�VROXWLRQ�KDV�WR�EH�UHSODFHG�
E\�DQRWKHU�RQH��

5HYLVLRQ����&KDQJH�LQ�WKH�ORDG�HVWLPDWH�/L� WUXVW�7L RU�FDSDELOLWLHV�RI�WKH�DJHQW�E�DV�D�UHVXOW�RI�H[SHFWHG�SUREOHP�
VROYLQJ� DFWLYLWLHV� WR�EH�SHUIRUPHG�E\� WKH�DJHQW�$L� 7KH�QHZ�HVWLPDWH�/L �RU�7L� LV�EURDGFDVW� WR� WKH�
67$7(�%$6(V RI� VRPH��RU�DOO�� UHOHYDQW�DJHQWV� �WKRVH�DJHQWV�ZKLFK�KDYH�E PHQWLRQHG� LQ� WKHLU�&2�
23(5$725�%$6(���7KLV�FKDQJH�KDV�WR�EH�IROORZHG�E\�UHYLVLRQ�RI�WKH�SODQV�LQ�WKH�SODQ�VHFWLRQV�RI�
WKH�7$6.�%$6(�RI�WKH�VDPH�DJHQWV��

5HYLVLRQ� ��� 0RUH� SUHFLVH� IRUPXODWLRQ� RI� WKH� FRQGLWLRQV� &� RU� SUHFHGHQFH� FRQVWUDLQWV� 3� DV� FRQGLWLRQV� IRU� VSHFLILF�
GHFRPSRVLWLRQ�〈6XSHU7DVN� 7DVNV� B〉 RI�D�6XSHU7DVN� 7KLV�SURFHVV�LQIOXHQFHV�WKH�7$6.�%$6(V RI�DOO�WKH�
DJHQWV� WKDW� DUH� FRQFHUQHG�ZLWK�GHFRPSRVLWLRQ�RI�6XSHU7DVN� )LUVW�� WKHLU�SUREOHP�VHFWLRQ�KDV� WR�EH�
XSGDWHG� E\� UHSODFLQJ� HDFK� WULSOH� 〈6XSHU7DVN� 〈7DVNV�3�〉� &�〉 E\� D� QHZ� RQH�� QDPHO\� 〈6XSHU7DVN�
〈7DVNV�3�〉� &�〉� 7KHQ� WKH� FRUUHVSRQGLQJ�SODQ� VHFWLRQ�RI� WKH� VDPH�DJHQW�KDV� WR�EH� FKHFNHG�DQG� UH�
FRPSXWHG��
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��� 7(6/$�79�$SSOLFDWLRQ��3UR3ODQ7�6\VWHP�
7(6/$�79� LV� D�&]HFK�PDQXIDFWXULQJ� HQWHUSULVH� SURGXFLQJ� 79� WUDQVPLWWHUV�� )0� WUDQVPLWWHUV� DQG�
SDVVLYH� HOHPHQWV�� 7KH� PDQXIDFWXULQJ� SURFHVV� ZLWKLQ� 7(6/$� 79� FDQ� EH� FODVVLILHG� DV� D� SURMHFW�
RULHQWHG�SURGXFWLRQ��7KHUH�LV�QR�FRQYH\RU�EHOW�W\SH�RI�DVVHPEO\�OLQH�XVHG�DQG�LW�LV�YHU\�GLIILFXOW�WR�
IRUPDOLVH� WKH� SURGXFWLRQ� DV� D� FRQWLQXRXV� SURFHVV��7KH� SURGXFWLRQ� JRDO� LV� WR�PDQXIDFWXUH� �PDLQO\�
DVVHPEOH��D�VLQJOH�SDUWLFXODU�WUDQVPLWWHU��&RQVHTXHQWO\��UDWKHU�WKDQ�SODQQLQJ�DQG�VLPXODWLRQ�RI�D�IORZ�
RI� VHPL�SURGXFWV� WR� EH� DVVHPEOHG�� WKHUH� LV� D� QHHG� IRU� DQ� LQIRUPDWLRQ� WHFKQRORJ\� VROXWLRQ� ZKLFK�
ZRXOG� IDFLOLWDWH� VLPSOH� SODQQLQJ� DQG� VXEVHTXHQW� RSWLPLVDWLRQ� RI� WKH� XQLTXH� ILQDO� SURGXFW�
PDQXIDFWXULQJ��

&XUUHQWO\�LOO�VXLWHG�LQIRUPDWLRQ�IORZV��ODFN�RI�FRPPXQLFDWLRQ�DPRQJ�SDUWLFXODU�SURGXFWLRQ�XQLWV�DQG�
IDU� IURP� IXOO� XWLOLVDWLRQ� RI� DYDLODEOH� LQIRUPDWLRQ� SURFHVVLQJ� VROXWLRQV� LV� ZKDW� PDNHV� DOO� RI� WKH�
SURGXFWLRQ� GLIILFXOW� WR� XQGHUVWDQG�� PRGHO�� SODQ� DQG� FRQVHTXHQWO\� RSWLPLVH�� $WWHPSWV� WR� FUHDWH� D�
JOREDO�� ´PRQROLWKLFµ� VRIWZDUH� VROXWLRQ�� QR�PDWWHU� KRZ� ZHOO� KLHUDUFKLFDOO\� VWUXFWXUHG�� KDYH� IDLOHG��
7KHUH�LV�D�VHW�RI�GLYHUVH�VRIWZDUH�WRROV��IURP�RXU�SRLQW�RI�YLHZ�OHJDF\�VRIWZDUH�V\VWHPV��XVHG�LQ�WKH�
SODQW�FXUUHQWO\�WR�VROYH�VDPH�SDUWLDO�WDVNV��2Q�RQH�KDQG��LW�LV�FUXFLDOO\�LPSRUWDQW�WR�LQWHJUDWH�WKHVH�
SDUWLDO�VROXWLRQV�DQG�RQ�WKH�RWKHU�KDQG��WKH�IOH[LELOLW\�DQG�IUHTXHQW�FKDQJHV�LQ�WKH�SURGXFWLRQ�IDFLOLW\�
LQHYLWDEO\�UHTXLUH�KLJKO\�GLVWULEXWHG�VROXWLRQV��0XOWL�DJHQW�DSSURDFK�VHHPV�WR�EH�VXLWDEOH�LQ�RUGHU�WR�
DGGUHVV�WKLV�SUREOHP��

7KH�7(6/$�79�SODQW�ZDV�WKRURXJKO\�DQDO\VHG�ILUVW��7KLV�DQDO\VLV�VHUYHG�DV�D�EDVLV�IRU�GHVLJQ�RI�WKH�
JOREDO� DUFKLWHFWXUH� RI� WKH� SURSRVHG� GLVWULEXWHG� V\VWHP� WKDW� ZDV� LQWHQGHG� WR� PRGHO� SODQQLQJ� DQG�
PDQDJHULDO� DFWLYLWLHV� LQ� WKH� IDFWRU\�� 7KH� IROORZLQJ� IDFWRU\� XQLWV� KDYH� EHHQ� LQFOXGHG� LQWR�
FRQVLGHUDWLRQ��
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• 6$/(6�'(3$570(17�LQYROYLQJ�����6DOHV�DQG�PDUNHWLQJ�JURXS� ����6DOHV�PDQDJHPHQW�JURXS� DQG�����
7HFKQLFDO�&RPPHUFLDO�GHSDUWPHQW�

• 352-(&7�'(3$570(17�LV�UHVSRQVLEOH�IRU�����HQJLQHHULQJ�DQG�����WHFKQLFDO�PDQDJHPHQW�
• 352'8&7,21�0$1$*(0(17�'(3$570(17�LV�DFFRXQWDEOH�PDLQO\�IRU�����DVVHPEOLQJ� WR�

RUGHU�DQG�IRU�����SURWRW\SH�PDQXIDFWXULQJ�
• 385&+$6(�'(3$570(17�LV�UHVSRQVLEOH�IRU�WKH�����PDWHULDO�VXSSO\�DQG�����SDUWV�VXSSO\�
• 5(6($5&+�$1'�'(9(/230(17�'(3$570(17�
• 6725(�'(3$570(17�PDLQWDLQV�WKH�SK\VLFDO�VWRUH�RI�����UDZ�PDWHULDOV� ����ILQLVKHG�SDUWV�DQG�����

FRPSOHWHG�VROXWLRQV�
• &216758&7,21�$1'�7(&+12/2*<�'(3$570(17�FRPSULVHV�RI�����3URMHFW�JURXS�DQG�

����7HFKQRORJ\�JURXS�
• ,7�'(3$570(17�LV�DFFRXQWDEOH�IRU�PDLQWHQDQFH�DQG�XSJUDGLQJ�DOO�WKH�LQIRUPDWLRQ�V\VWHP�ZLWKLQ�WKH�

HQWHUSULVH��
• 0$5.(7,1*�'(3$570(17�FDUHV�DERXW�JOREDO�DFFRXQWDQF\�LQFOXGLQJ�ZDJHV�DQG�HPSOR\HH�

LQIRUPDWLRQ��

$QDO\VLV�RI� LQIRUPDWLRQ�IORZV�DPRQJ� WKHVH�GHSDUWPHQWV�VWURQJO\�VXSSRUWHG� WKH�FKRLFH�RI�D�PXOWL�
DJHQW� V\VWHP� DV� D� VXLWDEOH� HQYLURQPHQW� IRU� EXLOGLQJ� 3UR3ODQ7� �� 3URGXFWLRQ� 3ODQQLQJ� 7RRO�� ,WV�
DUFKLWHFWXUH�LV�EDVHG�RQ�WKH�IROORZLQJ�SULQFLSOHV��
• $Q\�GHWDLOHG�SURMHFW� SODQ�VFKHGXOH� LV� SUHSDUHG�EHFDXVH�RI� LQIRUPDWLRQ� H[FKDQJH� DPRQJ� ILQLWH�

QXPEHU�RI�DJHQWV��HDFK�DJHQW�FRUUHVSRQGV�WR�RQH�RU�PRUH�FRPSDQ\�XQLWV���
• (DFK�DJHQW�LQ�WKH�3UR3ODQ7�EHORQJV�WR�RQH�RI�WKH�IROORZLQJ�GLVMXQFWLYH�VHWV�RI�DJHQWV��
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�L�� 352'8&7,21� $*(17� �3$�� UHSUHVHQWLQJ� WKH� IXQFWLRQ� RI� D� IRUHPDQ� ²� HDFK�
SURGXFWLRQ� RU� VWRUH� GHSDUWPHQW� LV� UHSUHVHQWHG� E\� WKLV� NLQG� RI� DJHQW� WKDW� PRGHOV� LWV�
EHKDYLRXU�SHUIRUPDQFH��

�LL�� 352'8&7,21� 0$1$*,1*� $*(17� �30$�� SOD\LQJ� WKH� UROH� RI� D� SURGXFWLRQ�
PDQDJHU� ²� WKH� SURGXFWLRQ� PDQDJHPHQW� GHSDUWPHQW� LV� UHSUHVHQWHG� E\� D� VHW� RI�
LQGHSHQGHQW�30$V��

�LL�� 352-(&7� 3/$11(5� $*(17� �33$�� ²� D� VLQJOH� DJHQW� RI� WKLV� NLQG� VLPXODWHV� WKH�
IXQFWLRQV� RI� WKH� SURMHFW� GHSDUWPHQW� DV� ZHOO� DV� WKH� FRQVWUXFWLRQ� DQG� WHFKQRORJ\�
GHSDUWPHQW��

• )URP� WKH� IXQFWLRQDO� SRLQW� RI� YLHZ�� WKH� DJHQWV� DUH� RUJDQLVHG� LQWR� D� KLHUDUFKLFDO� VWUXFWXUH� �VHH�
)LJXUH�����7KH�RXWSXWV�RI�WKH�SURGXFWLRQ�SODQQHU�DJHQW��33$��DSSHDU�ILUVW�LQ�WKH�IRUP�RI�D�VHW�RI�
WDVNV�WR�EH�FDUULHG�RXW�DQG�D�VHW�RI�SUHFHGHQFH�FRQVWUDLQWV�IRU�WKHVH�WDVNV��/DWHU��33$�VWUXFWXUHV�
WKH�RULJLQDO�VHW�RI�WDVNV� LQWR�D�VHTXHQFH�RI�WDVN�JURXSV� LQ�VXFK�D�ZD\�WKDW�HDFK�JURXS�FRQWDLQV�
RQO\� WKRVH� WDVNV�ZKLFK� FDQ� EH� SURFHVVHG� LQ� SDUDOOHO�ZLWKRXW� YLRODWLRQ� RI� WKH� IL[HG� SUHFHGHQFH�
FRQVWUDLQWV��7KH� WDVNV� IURP�RQH�JURXS� �WKRVH�ZKLFK�FDQ�EH� IXOILOOHG� LQ�SDUDOOHO�� DUH�VHQW�RXW� WR�
UHOHYDQW�30$V�DFFRUGLQJ�WR�WKH�30$�VSHFLDOLVDWLRQ��30$�VROYHV�WKH�WDVN��LI�DVNHG�WR��E\�IXUWKHU�
GLYLGLQJ�LW�LQWR�MREV��ZKLFK�DUH�PRVWO\�DVVLJQHG�WR�3$V��



���

)LJXUH���
• 7KH� WUL�EDVH� PRGHO� IRUPDOLVHV� DFWLYLWLHV� RI� WKH� WKUHH� DJHQW� W\SHV� PHQWLRQHG� DERYH�� 7KH� &2�

23(5$725� %$6(V FRQWDLQ� SHUPDQHQW� RU� VHPL�SHUPDQHQW� NQRZOHGJH� RQ� SURGXFWLRQ� IDFLOLWLHV�
�WKHLU� VWUXFWXUH�� WUDQVSRUWDWLRQ�SDWKV�� FDSDFLW\�� HWF��� DV�ZHOO� DV� NQRZOHGJH�KRZ� WR�RUJDQLVH� DQG�
SODQ�SURMHFWV�� 3DUW� RI� WKH� FR�RSHUDWRU�EDVH� NQRZOHGJH�PD\�EH�RI�KHXULVWLF�QDWXUH��7KH� 67$7(�
%$6(V FRQWDLQ�WHPSRUDU\�LQIRUPDWLRQ�RQ�ORDG��SURFHVVLQJ�WLPH��WUXVW��HWF��7KH�7$6.�%$6(V DUH�
H[SHFWHG� WR� VWRUH� LQWHUPHGLDWH� UHVXOWV� RI� WKH� SODQQLQJ� SURFHVV�� L�H�� WKH� GLUHFWLYHV� KRZ� WR� SODQ�
WDVNV�DQG�MREV��

• $JHQWV� LQFRUSRUDWHG� ZLWKLQ� WKH� 3UR3ODQ7� PRGHO� FRPPXQLFDWH� WKURXJK� .40/� �NQRZOHGJH�
TXHU\�PDQLSXODWLRQ�ODQJXDJH��PHVVDJH�>)LQLQ���@��>/DEURX���@�ZLWK�.,)��NQRZOHGJH�LQWHUFKDQJH�
IRUPDW��FRQWHQW�>*HQHVHUHWK���@��

• 9DULRXV�PHWD�DJHQWV� FDQ�EH� LQWURGXFHG� LQWR� WKH� DJHQWV·� FRPPXQLW\� LQ� D� VLPSOH�ZD\��7KH\� FDQ�
H�J��FROOHFW�LQIRUPDWLRQ�RQ�WKH�DFWLYLWLHV�RI�WKH�RWKHU�DJHQWV�LQ�WKH�FRPPXQLW\��HYDOXDWH�GDWD�DQG�
XWLOLVH�WKH�REWDLQHG�UHVXOWV�LQ�RUGHU�WR�LQFUHDVH�HIILFLHQF\�RI�WKH�RYHUDOO�V\VWHP��



���

���� 3URMHFW�SODQ�FRQVWUXFWLRQ�
,Q�WKH�IROORZLQJ��ZH�GHVFULEH�WKH�SURFHVV�RI�FUHDWLQJ�D�SODQ�GLVWULEXWHG�DORQJVLGH�WKH�FRPPXQLW\��$V�
DOO�FRPPXQLW\�DJHQWV�SOD\�D�VSHFLILF�UROH�LQ�WKH�SODQQLQJ�SURFHVV��ZH�FRPPHQW�RQ�SODQQLQJ�RI�HDFK�
VHSDUDWHO\��

� �� � � � 352-(&7�3/$11,1*�$*(17�

7KH�GXW\�RI�33$�DJHQW� LV� WKUHHIROG��,W�KDV�WR�VSHFLI\�D�VHW�RI�IXQGDPHQWDO�SODQQLQJ�FRPSRQHQWV�²�
FRQILJXUDWLRQ� UHVROYH�SUHUHTXLVLWH�FRQVWUDLQWV�²�RUGHULQJ� DQG�FRQWUDFWLQJ� WKH�DSSURSULDWH�30$�SHHUV�²�
GHOHJDWLRQ� 5HVXOW�RI�WKH�ILUVW�VWDJH�LV�D�SODQ�LQ�IRUP�RI�D�TXLQWXSOH�DV�IROORZV��

〈3M� 33$��7M  ^7NM`� &M� 9M〉�

ZKHUH�3M UHSUHVHQWV�WKH�SURMHFW�XQGHU�FRQVLGHUDWLRQ��33$�VWDQGV�IRU�LGHQWLILFDWLRQ�RI�WKH�UHVSRQVLEOH�
33$� DJHQW�� 7M LV� D� VHW� RI� WDVNV� WKH� SURMHFW� 3M FRQVLVWV� RI�� &M LV� D� VHW� RI� FRQVWUDLQWV� FRQFHUQLQJ�
SUHFHGHQFH�EHWZHHQ�FRQVLGHUHG�WDVNV�GHQRWHG�E\�WKH�UHODWLRQ� �VD\LQJ�WKDW�7�M SURFHHGV�7�M LI�7�M �
7�M� DQG�9M LV�D�WUXVW�LQ�SODQ��VRPH�VRUW�RI�VXEMHFWLYH�YDOXH��7KH�FRXSOH�〈7��&〉 UHSUHVHQWV�WKH�FXUUHQW�
VROXWLRQ�VWDWXV�RI�WKH�SURMHFW�SODQQLQJ�RQ�WKH�33$�OHYHO��7KLV�ZRUNLQJ�SODQ�LV�SODFHG�LQ�D�7$6.�%$6(�
RI�WKH�UHVSRQVLEOH�33$��7KH�SODQ�LV�JUDGXDOO\�UHILQHG�DQG�PDGH�PRUH�DFFXUDWH�E\�WKH�DJHQWV�RQ�ORZHU�
OHYHOV�RI�WKH�DJHQWV·�KLHUDUFK\��,Q�RUGHU�WR�HQVXUH�SURSHU�WLPH�VHTXHQFLQJ�RI�WDVNV�7NM�∈ 7 WKH�DJHQW�
VHDUFKHV�IRU�SDUWLDO�RUGHULQJ�RI�WKH�WDVN�ZLWK�UHVSHFW�WR�FRQVWUDLQWV�&M� 7KH�SODQ�〈7��&〉 LV�WUDQVIRUPHG�
LQWR� D�SDUWLDOO\�RUGHUHG�VHW�% ^%Q` VXJJHVWLQJ�JURXSLQJ�7� LQWR�D� VHTXHQFH�RI� WDVN� VHWV�%L RI� WKRVH�
WDVNV� WKDW� FDQ�EH� FDUULHG�RXW� LQ�SDUDOOHO�ZLWKRXW� YLRODWLQJ� WKH� FRQVWUDLQWV� LQ�&� 0RUHRYHU�� IRU� HDFK�
JURXS�%L WKHUH�PXVW�KROG�WKDW�LWV�WDVNV�KDYH�WR�EH�FRPSOHWHG�EHIRUH�WDVNV�LQ�%L���DUH�VWDUWHG��

:H� KDYH� VXJJHVWHG� WZR� GLIIHUHQW� H[WUHPH� VWUDWHJLHV� IRU� RUGHULQJ� 7�� /HW·V� FDOO� WKHP� OD]\� DQG� HDJHU�
VWUDWHJLHV�� 7KH� IRUPHU� WULHV� WR� SRVWSRQH� DOO� DFWLYLWLHV� DV� ODWH� DV� SRVVLEOH�� ZKLOH� WKH� HDJHU� VWUDWHJ\�



���

H[HFXWHV�HDFK�WDVN�DV�HDUO\�DV�SRVVLEOH�LQ�VXFK�D�ZD\�WKDW�DOO�WKH�FRQVWUDLQWV�DUH�PHW��:LWK�UHVSHFW�WR�
WKH�UHODWLRQ� GHILQHG�LQ�SUHYLRXV�SDUDJUDSK��OD]\�SURGXFWLRQ�VKDOO�PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV��
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([DPSOH����
/HW·V� FRQVLGHU� WKH� SURMHFW� DLPHG� DW�PDQXIDFWXULQJ� DQG� DVVHPEOLQJ� DQ� DHULDO� ZLWK� WKH� FRUUHVSRQGLQJ�

HOHFWULFDO�FLUFXLW��7KH�6ROXWLRQ��LV�DV�IROORZV��

6ROXWLRQ�� �〈^PDQXIDFWXULQJ�RI�DPSOLILHU��7����PDQXIDFWXULQJ�RI�SRZHU�VXSSO\��7����PDQXIDFWXULQJ�RI�

FRYHU� �7���� FRDWLQJ� RI� FRPSRQHQWV� �7���� DVVHPEO\� RI� DPSOLILHU� DQG� SRZHU�VXSSO\� �7���� DVVHPEO\� RI�

DQWHQQD��7����FRDWLQJ�RI�DQWHQQD��7����HOHFWULFDO�DWWDFKPHQW�RI�DQWHQQD��7����PHFKDQLFDO�DWWDFKPHQW�RI�

WKH�HOHFWULF�FLUFXLW�WR�WKH�SRZHU�VXSSO\��7����PDLQWHQDQFH�WHVWLQJ�DQG�YHULILFDWLRQ��7���`��^7�� �7���7�� �

7���7�� �7���7�� �7���7�� �7���7�� �7���7�� �7���7�� �7����7�� �7��`〉�� ZKHUH� � LV� D� V\PERO� IRU� WLPH�

SUHFHGHQFH��)LJXUH���GHSLFWV�WKH�´HDJHUµ�6ROXWLRQ��GHVFULEHG�LQ�V\PEROV�DV�IROORZV��

6ROXWLRQ� >%� ^7���7���7���7�`��%� ^7���7�`��%� ^7���7�`��%� ^7�`��%� ^7��`@�

$QDORJRXVO\��)LJXUH���VKRZV�WKH�´OD]\µ�VROXWLRQ�FRUUHVSRQGLQJ�WR�WKH�VHTXHQFH��

6ROXWLRQ� >%� ^7�`��%� ^7���7���7���7�`��%� ^7���7��`��%� ^�7���7�`��%� ^7��`@�
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)LJXUH��� )LJXUH���
+HUH��WKH�WDVNV�WKDW�KDYH�QR�´GLUHFW�IROORZ�XSVµ�DUH�H[HFXWHG�DV� ODWH�DV�SRVVLEOH�LQ�RUGHU�WR�PLQLPLVH�

WKH�RYHUDOO�´ZDLWLQJµ�WLPH�RI�LQWHUPHGLDWH�SURGXFWV��/HW·V�FRQVLGHU�WKH�SURGXFWLRQ�PDQDJHPHQW�DJHQWV�

�PHQWLRQHG�LQ�D�SDUW�RI�WKH�&2�23(5$725�%$6(�RI�WKH�33$��JLYHQ�LQ�WKH�7DEOH����

30$�� 0DQXIDFWXULQJ�RI�HOHFWULFDO�V\VWHPV� 7���7��

30$�� 0HFKDQLFDO�ZRUNVKRS� 7��

30$�� &RDWLQJ�VWXGLR� 7���7��

30$�� 0HFKDQLFDO�DVVHPEOLQJ� 7���7���7��

30$�� (OHFWULFDO�DVVHPEOLQJ� 7���7���

7DEOH���
7DEOH���UHFRPPHQGV�D�ORJLFDO�WDVN�DVVLJQPHQW��,W�VXJJHVWV�30$�WR�GLUHFW�WKH�WDVNV�7��DQG�7��DLPHG�DW�

FRDWLQJ�GLUHFWO\�WR�30$��´FRDWLQJ�VWXGLRµ��WKH�WDVN�7��WR�30$��´PHFKDQLFDO�ZRUNVKRSµ��HWF��

� �� � � � 352-(&7�0$1$*,1*�$*(17�

7KH� 30$� DJHQWV� GHFRPSRVH� UHTXLUHPHQWV� GHWHFWHG� �GHFRPSRVLWLRQ� DQG� UHDVRQ� RQ� DYDLODEOH� VXE�
FRPPXQLW\� RI� FROODERUDWLQJ� DJHQWV� VXFK� WKDW� WKH� GHFRPSRVHG� VXEWDVNV�ZRXOG� EH� GHOHJDWHG� LQ� WKH�
EHVW��FKHDSHVW��IDVWHVW��ZD\��GHOHJDWLRQ���7KH�GHFLVLRQ�PDNLQJ�DFWLYLW\�RI�D�30$�LV�EDVHG�RQ�WKH�WUL�EDVH�



���

PRGHO��.QRZOHGJH�RQ�KRZ� WR�GHFRPSRVH� WKH� WDVNV� LQWR� MREV� LV� FRQWDLQHG� LQ� WKH�&2�23(5$725�
%$6(� WKH�FXUUHQW�VLWXDWLRQ�LQ�WKH�PDQXIDFWXULQJ�ZRUNVKRSV�LV�UHSUHVHQWHG�E\�WKH�VWDWH�RI�WKH�67$7(�
%$6(�DQG�WKH�LQWHUPHGLDWH�UHVXOWV�RI�WKH�30$�SODQQLQJ�DFWLYLW\�DUH�VWRUHG�LQ�WKH�7$6.�%$6(�LQ�WKH�
IRUP�RI�TXLQWXSOHV�DV�IROORZV��

^〈7M� 30$M� 7  �^〈7NM� $NM〉`��&M� 9M〉`��

KDYLQJ� WKH� IROORZLQJ� LQWHUSUHWDWLRQ�� WKH�SURGXFWLRQ�PDQDJHPHQW�DJHQW�30$M PDQDJHV� WKH�VROXWLRQ�
SURFHVV�RI�WKH�WDVN�7M E\�FDUU\LQJ�RXW�RI�WKH�VHTXHQFH�7�RI�MREV�XQGHU�WKH�OLPLWDWLRQ�RI�WKH�FRQVWUDLQW�
VHW�&M DQG� WKH�DFFRPSDQ\LQJ�SDUDPHWHUV�9M� 7KH�30$M GHFRPSRVHV�HDFK� WDVN� LQ�VXEWDVNV��HDFK�RI�
WKHP�EHLQJ�FDUULHG�RXW�E\� MXVW� RQH� DJHQW�EHORQJLQJ� WR� WKH� VFRSH�RI�30$M·V�VXERUGLQDWLRQ��$V� WKH�
VWUXFWXUH�RI�30$�DJHQWV�PD\�EH�GLVWULEXWHG�DORQJVLGH�D�QXPEHU�RI�OHYHOV�HLWKHU�3$�DJHQW�RU�DQRWKHU�
30$�DJHQW�PD\�EH�FRQVLGHUHG�DV�D�VXERUGLQDWHG�DJHQW�LI�VXFK�D�UHODWLRQ�H[LVWV�ZLWKLQ�WKH�FRPPXQLW\��
7KH�GHFRPSRVLWLRQ�WKHQ�ORRNV�DV�IROORZV��

7  �〈^〈7NM� 30$NM〉`� ^〈7NM� 3$NM〉`〉

7KH�SURFHVV�RI� JHQHUDWLQJ� D�SODQ�ZLWKLQ� D� WUL�EDVH�PRGHO� LV� WKRURXJKO\� WUHDWHG� LQ�6HFWLRQ���� ,I� WKH�
FRQWHQW� RI� WKH� 67$7(� %$6(� �WKH� DJHQW� VHFWLRQ� RI� ZKLFK� LV� DQ� LPSRUWDQW� UHVRXUFH� IRU� WKH� SODQ�
FRQVWUXFWLRQ��DUH�XSGDWHG��7UXVW�LV�WR�EH�UH�FRPSXWHG�DQG�HDFK�RI�WKH�TXDGUXSOHV�LV�WR�EH�UH�HYDOXDWHG�
FRQVHTXHQWO\��7KLV�NLQG�RI�UH�SODQQLQJ�DFWLYLW\�PDNHV�WKH�SODQ�WKH�PRVW�XS�WR�GDWH�DQG�EULGJHV�WKH�
SODQQLQJ�DQG�H[HFXWLRQ�VWDJHV�RI�WKH�SUREOHP�VROYLQJ�SURFHVV��

� �� � � � 352'8&7,21�$*(17�

7KH�3$�DJHQW�VLPXODWHV�WKH�GXWLHV�RI�D�IRUHPDQ�RQ�WKH�VKRS�IORRU�OHYHO��,W�UHDVRQV�DERXW�VFKHGXOLQJ�
SDUDOOHO�MREV�RQ�D�QXPEHU�RI�PDFKLQHV��$V�WKH�PDLQ�REMHFWLYH�RI�WKH�SDSHU�LV�WR�VKRZ�WKDW�SODQQLQJ�
PD\�EH�FDUULHG�RXW�WKURXJK�QHJRWLDWLRQV�LQVWHDG�RI�HQJDJLQJ�VRSKLVWLFDWHG�VFKHGXOLQJ�PHFKDQLVP��ZH�
KDYH�EHHQ�XVLQJ� WKH� WUL�EDVH�PRGHO� DOVR�RQ� WKH� OHYHO�RI�3URGXFWLRQ�$JHQWV�� ,QVWHDG�RI�PRQLWRULQJ�



���

VWDWHV� RI� WKH� FROODERUDWLQJ� DJHQWV�� WKH� 67$7(� %$6(� FRQWDLQV� LQIRUPDWLRQ� RQ� DJHQGDV� RQ� SDUDOOHO�
PDFKLQHV�DGPLQLVWUDWHG�E\�WKH�DJHQW��7KH�NQRZOHGJH�VWRUHG�LQ�LWV�&2�23(5$725�%$6(�HQDEOHV�
WKH�DJHQW�WR�FRQVLGHU�VFKHGXOHV�RI�HDFK�UHOHYDQW�MRE�DV�HLWKHU�D�VLQJOH�RSHUDWLRQ�RQ�D�VLQJOH�PDFKLQH�
RU� DV� D� VHTXHQFH� RI� RSHUDWLRQV� FDUULHG� RXW� RQ� �SRVVLEO\�� GLIIHUHQW�PDFKLQHV��(DFK� MRE� VFKHGXOH� LV�
HTXLSSHG�E\�DQ�DGGLWLRQDO�SLHFH�RI�LQIRUPDWLRQ�GHVFULELQJ�WKH�WLPH�DQG�FRVWV�RI�FDUU\LQJ�RXW�WKH�MRE�
XQGHU�FXUUHQW�PDQXIDFWXULQJ�FLUFXPVWDQFHV��7KLV�DGGLWLRQDO�LQIRUPDWLRQ�LV�FRPSXWHG�IURP�WKH�GDWD�
LQ� WKH� 67$7(� %$6(� :KHQ� SODQQLQJ�� WKH� EHVW� SRVVLEOH� SUHSDUHG� SODQ� IURP� WKH� SODQ� VHFWLRQ� RI� WKH�
7$6.� %$6(� ZKHUH� D� VHW� RI� SODQV� LV� NHSW� XS�WR�GDWH�� LV� FKRVHQ� DQG� WKH� 67$7(� %$6(� LV� XSGDWHG�
FRUUHVSRQGLQJO\��

([DPSOH����

,W�LV�QHFHVVDU\�WR�GLVWLQJXLVK�EHWZHHQ�SUH�SODQQLQJ��SODQQLQJ��DQG�SODQ�IL[LQJ�SKDVHV��3ODQ�IL[LQJ�LV�DSSOLHG�

MXVW� EHIRUH� WKH�PDQXIDFWXULQJ�SURFHVV� VWDUWV��'XULQJ� WKH�SUHOLPLQDU\�SODQQLQJ� DFFHSWDEOH�TXLQWXSOHWV�

DUH� FUHDWHG� DQG� LQVHUWHG� LQWR� WKH� 7$6.� %$6(�� $W� WKH� RSHUDWLRQDO� SODQQLQJ�� WKH� FXUUHQWO\� PRVW�

DSSURSULDWH�TXLQWXSOHWV�LQ�WKH�7$6.�%$6(�DUH�FKRVHQ��:KLOH�SODQQLQJ��WKH�3$�UHFHLYHV�VHTXHQFH�RI�

MREV� WR� EH� FDUULHG� RXW� IURP� WKH� 30$�� 7KDW�PHDQV� WKDW� WKH� GHFRPSRVLWLRQ� RI� WKH� WDVN� LQWR� MREV� LV�

SHUIRUPHG�E\�30$�XVLQJ�LWV�&2�23(5$725�%$6(��7KHUH�DUH�WZR�RSWLRQV��

•� 2QH�MRE�UHSUHVHQWV�MXVW�RQH�RSHUDWLRQ�LQ�RQH�PDFKLQH�

•� 2QH�MRE�UHTXLUHV�D�VHTXHQFH�RI�RSHUDWLRQV�FDUULHG�RXW�RQ�WKH�VDPH�RU�GLIIHUHQW�PDFKLQHV��

,Q� WKH� ODWWHU�FDVH�� WKH�3$�GHFRPSRVHV�WKH�MRE�LQWR�D�VHTXHQFH�RI�RSHUDWLRQV�XVLQJ�WKH�FRQWHQW�RI� LWV�

&2�23(5$725� %$6(�� 7KLV� SURFHVV� LV� VWULFWO\� DQDORJRXV� WR� WKDW� RI� GHFRPSRVLQJ� WDVNV� LQWR� D�

VHTXHQFH�RI�MREV�RQ�WKH�30$�OHYHO��

7KXV��ZLWKRXW�DQ\� ORVV�RI�JHQHUDOLW\�� LW� LV�SRVVLEOH� WR�FRQVLGHU� WKDW�RQH� MRE� LV�FDUULHG�RXW�E\� MXVW�RQH�

RSHUDWLRQ��DQG�WKLV�LV�WKH�FDVH��ZKLFK�MXVW�RFFXUV�LQ�7(6/$�79�IDFWRU\���7KH�UHTXHVW�PHVVDJH�IURP�D�

30$��D�VHTXHQFH�RI�MREV� �D�VHTXHQFH�RI�RSHUDWLRQV��LV�FRPSDUHG�ZLWK�WKH�FRQWHQW�RI�WKH�3$·V�&2�

23(5$725� %$6(� DQG� WKH� 67$7(� %$6(�� $V� D� UHVXOW� DQ� RSWLPDO� FRXSOH� 〈2��0〉� RU� D� VHW� RI�

DFFHSWDEOH� FRXSOHV� �IRU� HDFK� RSHUDWLRQ�� DUH� VKLIWHG� WR� WKH� 7$6.� %$6(� LQ� WKH� IRUP� RI� FRPSOHWH�

FRUUHVSRQGLQJ�TXLQWXSOH�RU�TXLQWXSOHV��



���

6DPSOHV�RI� WKH� FRQWHQWV�RI�ERWK�� WKH�&2�23(5$725�%$6(�DQG�WKH�67$7(�%$6(�DUH� VKRZQ� LQ�

WDEOHV�EHOORZ��

2SHUDWLRQ� 0DFKLQH� 7LPH� &RVW�

������������� ������ ��� ���

������������� ������ ��� ����

������������� ������ ��� ����

������������� ������ ��� ����

������������� ������ �� ����

7DEOH���
7DEOH� �� UHSUHVHQWV� D� IUDFWLRQ� RI� WKH� &2�23(5$725� %$6(� RI� WKH� 3$� DJHQW� ZKLFK� VLPXODWHV� DQ�

DFWLYLW\�RI�WKH�GHSDUWPHQW�QR��������D�ELJ�SDUW�DVVHPEO\�OLQH��LQ�7(6/$�79��7KHUH�DUH���PDFKLQHV�WR�

FDUU\�RXW���NLQGV�RI�RSHUDWLRQV��$�MRE���������������IUHTXHQF\�PL[HU�LQVWDOODWLRQ��FDQ�EH�SHUIRUPHG�

XVLQJ� HLWKHU� ������ RU� ������ PDFKLQH�� %RWK� DUH� HTXLYDOHQW� WLPH�ZLVH� EXW� XVLQJ� WKH� IRUPHU� RQH� LV�

FKHDSHU��

0DFKLQH� &DSDFLW\� 7UXVW�

������ ��� ������

������ ����� ������

������ �� ������

������ �� �����

������ ��� ������

7DEOH���
7DEOH���UHSUHVHQWV�D�IUDFWLRQ�WKH�DJHQW�VHFWLRQ�RI�WKH�67$7(�%$6(�RI�WKH�3$�DJHQW�ZKLFK�VLPXODWHV�

DQ�DFWLYLW\�RI�WKH�GHSDUWPHQW�QR������� �D�ELJ�SDUW�DVVHPEO\�OLQH�� LQ�7(6/$�79��7KH�FDSDFLW\�FROXPQ�

VKRZV�WKH�ORDG�RI�WKH�PDFKLQH�LQ�WHUPV�RI�QXPEHU�RI�WLPH�XQLWV�QHHGHG�WR�ILQLVK�LWV�DFWXDO�MRE��,Q�WKLV�

FDVH��WKH�������PDFKLQH�LV�YDFDQW��

'XULQJ�WKH�VHFRQG��RSHUDWLRQDO�SODQQLQJ��WKH�SUH�SUHSDUHG�TXLQWXSOHV�DOUHDG\�VWRUHG�LQ�WKH�7$6.�

%$6(� DUH� PDWFKHG� WR� WKH� DFWXDO� GDWD� ORFDWHG� LQ� WKH� 67$7(� %$6(�� 2QO\� WKH� EHVW� ILWWLQJ�

TXLQWXSOHV� � ORFDO� SODQV�� DUH� LQFOXGHG� LQWR� WKH� ILQDO� SODQ� DQG� WKH� UHTXLUHG� FDSDFLW\� RI� WKH�

FRUUHVSRQGLQJ�PDFKLQH�LV�FODLPHG��



���

����0HVVDJH�&RQYHQWLRQV�DQG�7UHDWPHQW�6FULSWV�LQ�
3UR3ODQ7�

8VLQJ�WKH�WUL�EDVH�DFTXDLQWDQFH�PRGHO�ZLWKLQ�WKH�ZUDSSHU�RI�HDFK�RI�WKH�DJHQWV�VLJQLILFDQWO\�UHGXFHV�
WKH� QHHG� RI� LQWHU�DJHQW� FRPPXQLFDWLRQ�� $V� LW� ZDV� VHHQ� DERYH�� VXEVWDQWLDO� SDUW� RI� QHJRWLDWLRQ�
SURFHVVHV� LV�UHSODFHG�E\�SODQQLQJ�FDUULHG�RXW� LQWHUQDOO\���ZLWKRXW� DQ\�YDVW�FRPPXQLFDWLRQ�ZLWK�WKH�
RWKHUV���E\�WKH�DJHQWV�UHVSRQVLEOH�IRU�WKH�JLYHQ�WDVN��,QVWHDG�RI�WKH�QHFHVVLW\�YDVWO\�WR�FRPPXQLFDWH��
WKH�DJHQW�FRQVXOWV�LWV�67$7(�%$6(�WR�ILQG�WKH�EHVW�SHHU�WR�FR�RSHUDWH��

7KHUH�DUH�ILYH�.40/�SHUIRUPDWLYHV�XVHG�LQ�WKH�PHVVDJH�SDVVLQJ�SURFHVV��
• (9$/8$7(�²�ZH�KDYH�XVHG� HYDOXDWH�SHUIRUPDWLYH�IRU�WKH�SURFHVV�RI�SURGXFWLRQ�SUH�SODQQLQJ��

$Q� DGGUHVVHH� LV� VXSSRVHG� WR� FRQVLGHU� SRVVLEOH� YDULDQWV� RQ� KRZ� WR� DFKLHYH� WKH� UHTXHVW�� LQVHUW�
WKRVH�LQWR�SODQ�VHFWLRQ�RI�WKH�7$6.�%$6(�DQG�UHSO\�ZLWK�EHVW�SRVVLEOH�GXH�WLPHV�DQG�EXGJHWDU\�
UHTXLUHPHQWV��

• $&+,(9(�81$&+,(9(� ²� ZH� KDYH� XVHG� DFKLHYH� SHUIRUPDWLYH� IRU� WKH� SURFHVV� RI� WDVN�
SODQQLQJ��$Q�DGGUHVVHH�VKDOO� WDNH� WKH�EHVW�SRVVLEOH�SUHSDUHG�SODQ� IURP�WKH�SODQ�VHFWLRQ�RI� WKH�
7$6.�%$6(�DQG�WULJJHU�WKH�SODQQLQJ�DFFRUGLQJO\��7KLV�DFWLYLW\�UHVXOWV�LQ�XSGDWLQJ�WDVN�WLPHWDEOHV�
RI� WKH�3$�DJHQWV��7KH� WLPHWDEOH�RI� DQ�DJHQW� LV� VWRUHG� LQ� WKH� WDVN�VHFWLRQ�RI� WKH�67$7(�%$6(�
8QDFKLYH� SHUIRUPDWLYH� IDFLOLWDWHV� EDFNWUDFNLQJ� ZKHQ� SODQQLQJ� IDLOV� DW� D� FHUWDLQ� OHYHO� RI�
GHFRPSRVLWLRQ��,W�UHPRYHV�XQQHHGHG�WDVNV�IURP�WKH�67$7(�%$6(V��

• 5(3/<�6255<�²�5HSO\�SHUIRUPDWLYH�UHSRUWV�RQ�VXFFHVVIXO� �SUH��SODQQLQJ�SURFHVV� LQYRNHG�E\�
ERWK� HYDOXDWH� DQG�DFKLHYH� $�VHQGHU� UHSOLHV�ZLWK�GXH�WLPHV�DQG� WRWDO� FRVWV��:KLOH� UHSO\�UHSRUWV�RQ�
VXFFHVVIXO�IXOILOPHQW�RI�WKH�UHTXLUHPHQW��VRUU\�UHSRUWV�RQ�LQDELOLW\�WR�GR�VR��

• 68%6&5,%(�²�7KLV�SHUIRUPDWLYH�DOORZV�D�VHQGHU�WR�DVN�DQ�DGGUHVVHH�IRU�UHSRUWLQJ�LQIRUPDWLRQ�
RQ�KLV�VWDWXV��RQ�FHUWDLQ�WDVNV�LW�LV�UHVSRQVLEOH�IRU�UHVSHFWLYHO\��



���

• $'9(57,6(�²�$GYHUWLVH�SHUIRUPDWLYH�EURDGFDVWV�WR�D�JLYHQ�VXE�FRPPXQLW\�RI�DJHQWV��ZKLFK�
VXEVFULEHG� IRU�� LQIRUPDWLRQ� RQ� LWV� VWDWH� RI� WKH� FRXUVH� RI� SUREOHP� VROYLQJ� RI� D� FHUWDLQ� WDVN��
$GYHUWLVH�LV�D�UHSO\�IRU�VXEVFULEH�SHUIRUPDWLYH��

7KH�FRQWHQW�RI�D�PHVVDJH�LV�HLWKHU�LQFOXGHG�LQWR�WKH�PHVVDJH�LWVHOI��RU�WKH�FRQWHQW�LV�WR�EH�WUDQVPLWWHG�
WKURXJK� D� VKDUHG� GDWDEDVH� PHGLXP�� 7KDW� LV� ZK\� ZH� GLVWLQJXLVK� EHWZHHQ� LQIRUPDWLRQ�ULFK� PHVVDJH��
ZKHUH�WKH�SURFHVVHG�GDWD�DUH�HQFDSVXODWHG�ZLWKLQ�WKH�PHVVDJH�FRQWHQW��DQG�LQIRUPDWLRQ�SRRU�PHVVDJHV��
ZKHUH� WKH�RQO\� LQIRUPDWLRQ�ZLWKLQ� WKH�PHVVDJH�FRQWHQW� LV�D�SRLQWHU� WR� WKH�VKDUHG�GDWDEDVH�DQG�DQ�
DSSURSULDWH�ILOWHU��$Q�H[DPSOH�RI�WKH�IRUPHU�FDVH�LV�DV�IROORZV��

�

�� �SHUIRUPDWLYH�HYDOXDWH�
� � �VHQGHU�SPD�����

�FRQWHQW��MRE�>��������������������������@��
�UHFHLYHU�SD�����
�UHSO\�ZLWK�>"WLPH��"FRVW@�

� � �ODQJXDJH�.,)�
� � �RQWRORJ\�QLO���
ZKHUH� WKH� SD����� DJHQW� LV� DVNHG� WR� SODQ� OLVW� RI� WDVNV� �>������� ������� ������� �����@� DQG� WR� UHSO\� ZLWK�
LQIRUPDWLRQ�RQ�WLPH�DQG�FRVWV�QHHGHG�WR�WKH�SPD�����DJHQW��

� �� �� � 352'8&7,21�$*(176��3$� �

2Q� WKH�3$� OHYHO� WKHUH� LV� D� ORFDO�SODQQLQJ�FDUULHG�RXW� WKURXJK�SURFHVVLQJ� D�GLVWULEXWHG�GDWDEDVH�RI�
PDFKLQHV�DQG�RWKHU�UHVRXUFHV�DYDLODEOH�WR�WKH�JLYHQ�ZRUNVKRS��7KH�MREV�DUH�VFKHGXOHG�LI�UHTXHVWHG��

$ 3$�DJHQW� DGPLQLVWHUV� WZR� WDEOHV�RI� D� GLVWULEXWHG�� VKDUHG�GDWDEDVH�PHGLXP� �� ���� LWV� LQWHUQDO�GDWD�
VSHFLI\LQJ� LWV� UHVSRQVLELOLWLHV�� WLPHV� DQG�FRVWV�RI� DQ\�RSHUDWLRQ� LW� LV� FDSDEOH� WR�XQGHUWDNH� DQG� ���� D�
WLPH�GDWDEDVH�VLPXODWLQJ�WKH�WLPH�IORZ��7KH�ODWWHU�RQH�LV�XSGDWHG�ZKHQ�D�UHTXHVW�IRU�VLPXODWLRQ�DQG�
VFKHGXOLQJ�LV�UHFHLYHG��7DONLQJ�LQ�WHUPV�RI�WKH�WUL�EDVH�PRGHO��WKH�IRUPHU�LV�HQFDSVXODWHG�ZLWKLQ�WKH�
&2�23(5$725�%$6(� ZKHUHDV�WKH�ODWWHU�RQH�LV�VWRUHG�ZLWKLQ�WKH�67$7(�%$6(�RI�WKH�JLYHQ�$��



���

)LJXUH���

7KHUH�DUH�WKUHH�NLQGV�RI�PHVVDJHV�WKH�3$�FDQ�DFFHSW��HYDOXDWH� DFKLHYH�DQG�VXEVFULEH� 7KH�PHVVDJH�ZLWK�
WKH�SHUIRUPDWLYH�HYDOXDWH�LQYRNHV�WKH�DFWLRQ�TXHU\�ZKLFK�RIIHUV�D�VROXWLRQ�RI�WKH�UHTXLUHG�WDVN�MRE�DQG�
HVWLPDWHV� FRVWV� DQG� GHDGOLQHV�� 7KH�PHVVDJH�ZLWK� WKH� SHUIRUPDWLYH� DFKLHYH� WULJJHUV� DQ� H[HFXWH� DFWLRQ�
ZKLFK� GRHV� WKH� VDPH� DV� WKH� TXHU\�� EXW� VLPXOWDQHRXVO\� UHILQHV� LQ� WKH� FRUUHVSRQGLQJ� ZD\� WKH� WLPH�
GDWDEDVH�²�XSGDWHV� WKH�67$7(�%$6(�RI� WKH� WUL�EDVH�PRGHO��6XEVFULEH� UHSRUWV�RQ�FKDQJHV�ZLWKLQ� LWV�
67$7(�%$6(�WR�DOO�VXEVFULEHG�DJHQW�$� 3$�DJHQW�FDQ�VHQG�D�PHVVDJH�ZLWK�WZR�NLQG�RI�SHUIRUPDWLYH�
² UHSO\�DQG�VRUU\��7KH�DJHQW�KDV�EHHQ�LPSOHPHQWHG�LQ�&���DQG�UXQV�LQ�:LQGRZV�17�HQYLURQPHQW��,W�
PDLQWDLQV�LWV�WLPH�DJHQGD�LQ�D�64/�GDWDEDVH��

%HKDYLRXU�RI�D�3$�DJHQW� LV�JLYHQ�E\�D�VHW�RI�JHQHUDO� WUHDWPHQW�VFULSWV�SDUW�RI�ZKLFK� LV�GHSLFWHG�LQ�
7DEOH����



���

75($70(17�6&5,37� HYDOXDWH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

��MRE�RU�RSHUDWLRQ���
30$�RU�3$�
WDVN�EDVH�
FRQGLWLRQV�

7+(1���
�
�

35,25,7<��

GHFRPSRVHBWDVN�WE�→VHOHFWBPDFKLQHV�FE�→�
FKHFNBVWDWHV�VE�→DSSHQGBSODQV�WE��
VHOHFWBEHVW�WE��→�6HQG�SHIRUPDWLYH��UHSO\�VRUU\�WR��VHQGHU�
QLO�
�

75($70(17�6&5,37� DFKLHYH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

��MRE�RU�RSHUDWLRQ���
30$�RU�3$�
WDVN�EDVH�
FRQGLWLRQV�

7+(1���
�

35,25,7<���

VHOHFWBEHVW�WE�→DSSHQGBSO
DQV�VE�→6HQG�SHIRUPDWLYH��UHSO\�VRUU\�WR��VHQGHU�

QLO�
�

75($70(17�6&5,37� VXEVFULEH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

��MRE�RU�RSHUDWLRQ���
30$�RU�3$�
QLO�

7+(1���
�

35,25,7<���

VHWBVXEVFULEHU�VE��VHQGHU��
6HQG�SHIRUPDWLYH��DGYHUWLVH�WR��VHQGHU�FRQWHQW��VWDWH�
QLO�
�

7DEOH���

� �� �� � 352-(&7�0$1$*,1*�$*(176��30$��

30$V�PDQDJH� WKH� SURFHVV� RI� SURMHFW� SODQQLQJ� DQG� VLPXODWLRQ�ZLWKLQ� WKH�PXOWL�DJHQW� FRPPXQLW\��
(DFK�RI�30$V�LV�UHVSRQVLEOH�����IRU�D�JURXS�VXERUGLQDWHG�3$V�DQG�RU�����D�JURXS�RI�VXERUGLQDWHG�
30$V��LI�VXFK�VXERUGLQDWLRQ�KDV�EHHQ�FUHDWHG���&RQVHTXHQWO\��LW�LV�VXSSRVHG�WR�EH�DZDUH�RI�DJHQWV�LW�
PDQDJHV��DERXW�WKHLU�DELOLWLHV�DQG�OLPLWDWLRQ��$W�WKH�VDPH�WLPH��LW�VKDOO�NQRZ�WKH�SURGXFW�VWUXFWXUH�LQ�
RUGHU�WR�DOORFDWH�WDVNV�DQG�GHOHJDWH�IXUWKHU�UHVSRQVLELOLWLHV�LI�QHFHVVDU\��

7KLV�DJHQW�LV�IXOO\�EDVHG�RQ�WKH�WUL�EDVH�DFTXDLQWDQFH�PRGHO��7KH�SUH�SODQQLQJ�SKDVH�LV�LQYRNHG�E\�
HYDOXDWH�.40/�PHVVDJH��WKH�UH�SODQQLQJ�SKDVH�LV�VWDUWHG�E\�WKH�DGYHUWLVH�.40/�PHVVDJH�VHQW�IURP�LWV�
SHHUV��DQG�WKH�SODQ�IL[LQJ�SKDVH� LV�WULJJHUHG�E\�WKH�DFKLHYH�.40/�PHVVDJH��$SDUW� IURP�WKRVH�WKUHH�
SHUIRUPDWLYHV� XVHG� E\� 3$� DJHQW�� WKH� 30$� DJHQW� DFFHSWV� DOVR� DGYHUWLVH� PHVVDJH�� ZKLFK� VWDUWV� WKH�
XSGDWLQJ�RI�LWV�67$7(�%$6(�

$V�WKH�SUHYLRXV��WKH�30$�DJHQW�ZDV�LPSOHPHQWHG�LQ�&����



���

7KH�IXQFWLRQDOLW\�RI�WKH�30$�DJHQWV�XVHG�LQ�WKH�ILUVW�3UR3ODQ7�SURWRW\SH�LV�UHSUHVHQWHG�E\�D�JHQHUDO�
WUHDWPHQW�VFULSWV�ZLWK�LWV�VSHFLILF�LQVWDQWLDWLRQ��3DUW�RI�LW�LV�GHSLFWHG�LQ�7DEOH����
75($70(17�6&5,37� HYDOXDWH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

WDVN�
30$�RU�33$�
WDVN�EDVH�
FRQGLWLRQV�

7+(1���
�
�

35,25,7<��

GHFRPSRVHBWDVN�WE�→VHOHFWBSHHUV�FE�→FKHFNBVWDWHV�VE�
→DSSHQGBSODQV�WE���VHOHFWBEHVW�WE��→�6HQG�SHIRUPDWLYH��UHSO\�VRUU\�WR��VHQGHU�
QLO�
�

75($70(17�6&5,37� DFKLHYH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

WDVN�
30$�RU�33$�
WDVN�EDVH�
FRQGLWLRQV�

7+(1���
�

35,25,7<���

VHOHFWBEHVW�WE��→�SHHUV��MREV�→�DSSHQGBVWDWH�VE��
6HQG�SHIRUPDWLYH��DFKLHYH�WR��SHHUV�FRQWHQW��MREV�
QLO�
�

75($70(17�6&5,37� UHSO\�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

MRE
30$�RU�3$�
WDVN�EDVH�
FRQGLWLRQV�

7+(1���
�

35,25,7<���

VHOHFWBSDUHQW�VE��→
FRPSRVHBMREV�VE��→

WDVNBVWDWH��SDUHQW�
6HQG�SHIRUPDWLYH��UHSO\�WR��SDUHQW�FRQWHQW��WDVNBVWDWH�
QLO�

75($70(17�6&5,37� DGYHUWLVH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

DJHQWBVWDWH��WDVNBVWDWH�
30$�RU�3$�
QLO�

7+(1���
�

35,25,7<���

XSGDWHBVWDWH�VE��
XSGDWHBWDVN�VE��
QLO�

7DEOH���

� �� �� � 352-(&7�3/$11,1*�$*(176��33$��

3URMHFW�SODQQLQJ�DJHQW�LV�D�GLIIHUHQW�NLQG�RI�DJHQWV�DV�IDU�DV�LWV�VWUXFWXUH�DQG�EHKDYLRXU�LV�FRQFHUQHG��
,Q� WKH�FDVH�RI� WKH�SURMHFW�GULYHQ�SURGXFWLRQ� LW� LV�TXLWH� WULFN\� WR� VSHFLI\� WKRURXJKO\� D�SURGXFW� WKDW�
ZRXOG�ERWK�VDWLVI\�QHHGV�RI�D�FXVWRPHU�DQG�ZRXOG�EH�SRVVLEOH��DQG�FKHDS�HQRXJK��WR�EH�SURGXFHG��
&HUWDLQ� SHUIRUPDQFH�EXGJHW� UHODWHG� FRPSURPLVH� PXVW� EH� XQGHUWDNHQ� DQG� FRQVLGHUDEOH� HIIRUW� LV�
XVXDOO\�GHYRWHG�WR�WUDQVODWLRQ�RI�FXVWRPHU�UHTXLUHPHQWV�LQWR�WKH�¶ODQJXDJH·�RI�WKH�HQWHUSULVH��)RU�WKLV��
ZH�KDYH�XVHG�D�VSHFLDO�3URMHFW�&RQILJXUDWLRQ�$JHQW�²�DQ�H[SHUW�V\VWHP�ZULWWHQ� LQ�/3$�3URORJ�DQG�
HQFDSVXODWHG� ZLWKLQ� WKH� WUL�EDVH� ZUDSSHU� �)LJXUH� ���� ,W� LV� EDVHG� RQ� SURRI� SODQQLQJ� SURJUDPPLQJ�
PHWKRGRORJ\�DQG�LV�DEOH�WR�FRQILJXUH�WKH�VROXWLRQ�ZKLOH�LW�NHHSV�WKH�REMHFW�OHYHO�GDWD�DQG�LQIHUHQFH�
NQRZOHGJH�VHSDUDWH�>3 FKRX HN���@��



���

)LJXUH���

$SDUW�IURP�WKLV��WKH�33$�LV�VXSSRVHG�WR�DQDO\VH�HQWLUH�HQWHUSULVH�RQWRORJ\�DQG�VHW�SHUPDQHQW�EDVHV�
RI�RWKHU�DJHQWV�ZLWK�UHVSHFW�WR�SRVVLEOH�SURGXFWLRQ�RQ�WKH�VKRS�IORRU��,W�VHWV�WKH�NQRZOHGJH�VHFWLRQ�
RI� WKH� 7$6.� %$6(� LQ� RUGHU� WR� DGYLFH� QHFHVVDU\� GHFRPSRVLWLRQ��7KLV� LV� GRQH� RXWVLGH� DQ� RUGLQDU\�
OLIHF\FOH� RI� WKH� FRPPXQLW\� ²� LQ� WKH� SKDVH� RI� LQLWLDOLVDWLRQ�� )RU� WKLV�� WKH� 33$� DJHQW� XVHV� DQ�
HQFDSVXODWHG� GDWDEDVH� 3URMHFW�$UFKLWHFWXULQJ�$JHQW� WKDW� SDUVHV� GDWD� VWRUHG� LQ� WKH� IRUPDW� RI� 64/�
$Q\ZKHUH�DQG�XSGDWHV�WKH�DJHQWV�EDVHV��7KLV�FDQ�EH�GRQH�HLWKHU�WKURXJK�GLUHFW�DFFHVV�RU�YLD�.40/�
PHVVDJLQJ�ZKHUH�DJHQWV�ZRXOG�SHUIRUP�WKH�XSGDWH�E\�WKHPVHOYHV��

7KH�JHQHUDO�IXQFWLRQDOLW\�RI�WKH�33$�DJHQW�LV�VXPPDULVHG�DV�IROORZV��
• VHW�DQ�DSSURSULDWH�NQRZOHGJH�EDVH�ZLWK�UHVSHFW�WR�LQLWLDO�FRQVWUDLQWV�DQG�FRQVLGHUHG�WKHRU\�
• GHFRPSRVH�WKH�JOREDO�RQWRORJ\�LQWR�DJHQWV�7$6.�%$6(V �SUREOHP�VHFWLRQV��
• FRQILJXUH�DQ�DFFHSWDEOH�VROXWLRQ�LQ�WKH�IRUP�RI�D�FRPSOHWH�OLVW�RI�RSHUDWLRQV��MREV��WR�EH�FDUULHG�

RXW�DQG�D�ELOO�RI�PDWHULDO�WR�EH�SXUFKDVHG��
• FDUU\�RXW�SUHOLPLQDU\�SODQQLQJ�DQG�FRQWUDFW�DSSURSULDWH�30$V��

7KH�H[DPSOHV�RI�WKH�JHQHUDO�33$�WUHDWPHQW�VFULSWV�DUH�VKRZQ�LQ�7DEOH����



���

75($70(17�6&5,37� HYDOXDWH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

FRQVWUDLQWV��WKHRU\�
XVHU�
QLO�

7+(1���
�
�

35,25,7<��

VHWBNQRZOHGJHBEDVH�FRQVWUDLQWV��WKHRU\��→�

FRQILJXUH�→ SURMHFW��VHOHFWBSHHUV�FE���RUGHUBWDVNV�
DSSHQGBSURMHFW�WE��
1LO�
�

75($70(17�6&5,37� HYDOXDWH�DFKLHYH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

SURMHFW�
XVHU�
QLO�

7+(1���
�

35,25,7<���

JHWBSURMHFW�WE�→�SHHUV��SURMHFWBSODQ�
6HQG�SHIRUPDWLYH��HYDOXDWH�DFKLHYH�WR��SHHUV�FRQWHQW��SURMHFWBSODQ�
�QLO�
�

75($70(17�6&5,37� DFKLHYH�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

JOREDO�RQWRORJ\�
XVHU�
QLO�

7+(1���
�

35,25,7<���

GHFRPSRVH�RQWRORJ\�→�
LQWLDOLVHBEDVH�WE�
��DSSHQGBSODQV�WE�
�
QLO�
�

75($70(17�6&5,37� UHSO\�SHUIRUPDWLYH�
� �

,)��� ��FRQWHQW���
��VHQGHU���
��RWKHU�FRQGLWLRQV���

WDVNBVWDWH� 30$
1LO�

7+(1���
�

35,25,7<���

FRPSRVHBWDVN�VE��→�VROXWLRQ�
6HQG�SHIRUPDWLYH��UHSO\�WR��XVHU�FRQWHQW��VROXWLRQ�
QLO�
�

7DEOH���

����0HWD�$JHQW�
7KH�PHWD�DJHQW�LQ�3UR3ODQ7�LV�FXUUHQWO\�XQGHU�GHYHORSPHQW�DQG� LW� LV�H[SHFWHG�WR�EH�DQ�HQWLW\� WKDW�
H[WHQGV�WKH�V\VWHP�LQ�RUGHU�WR�LPSURYH�LWV�JOREDO�EHKDYLRXU��,W�SURYHG�WR�EH�XVHIXO�HVSHFLDOO\�GXULQJ�
UXQ�WLPH�RSHUDWLRQ�RI�D�PXOWL�DJHQW�V\VWHP��,WV�UROH�LQ�SODQQLQJ�KDV�WR�EH�IXOO\�FODULILHG��\HW��6R�IDU��
ZH�KDYH�LGHQWLILHG�WKH�IROORZLQJ�FRQWULEXWLRQV��
• 'LVFRYHULQJ�DJHQW�IDLOXUHV�DQG�SURYLGLQJ�LQVWUXFWLRQV�RQ�KRZ�WR�FRQWLQXH�LQ�ERWK�WKH�QHJRWLDWLRQ�

DQG�RU�PDQXIDFWXULQJ�SURFHVVHV��WKH�PHWD�DJHQW�FDQ�XSGDWH�DUELWUDU\�30$·V�&2�25',1$725�
%$6(�E\�DGGLQJ�DQG�RU�UHPRYLQJ�VRPH�RI�LWV�HOHPHQWV���

• 8SGDWLQJ� WKH� 30$·V� VWDWH�EDVH� YDULDEOHV� E\� H[SORULQJ� WKH� LQIRUPDWLRQ� JDLQHG� WKURXJK� WKH�
PRQLWRULQJ�RI�WKH�DJHQWV·�ORDG�DQG�PHVVDJH�WUDIILF��,Q�WKLV�ZD\��WKH�VR�FDOOHG�FDSDELOLW\�UHYLVLRQ�
SURFHVV�RI�30$·V�7$6.�%$6(�LV�HYRNHG��
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• 8SGDWLQJ� WKH�33$·V�DQG�30$·V�&2�23(5$725�%$6(V ZLWK�UHVSHFW� WR�UHFHQW�FKDQJHV�DPRQJ�
3$V�DQG�WKHLU�VXERUGLQDWHG�PDFKLQHV��

7KH� 3UR3ODQ7� V\VWHP� LV� FXUUHQWO\� LQ� WKH� IRUP� RI� D� ZHOO�UXQQLQJ� SURWRW\SH�� ZKLFK� VDWLVILHV� WKH�
H[SHFWDWLRQV�RI�WKH�HQG�XVHUV��,W�KDV�EURXJKW�D�QHZ�TXDOLW\�RI�ZRUN�LQWR�WKH�ILHOG�RI�WKH�SURGXFWLRQ�
SUHSDUDWRU\�SKDVHV�DV� VLPLODU�FRPSOH[�FRYHUDJH�RI�DOO� WKH�SODQQLQJ�DQG�VFKHGXOLQJ�DVSHFWV�ZDV�QRW�
DYDLODEOH��

:KHQ� WU\LQJ� WR�H[SUHVV� HIILFLHQF\�RI� WKH�ZKROH� V\VWHP�ZH�ZHUH� IDFLQJ� WKH�KXJH�FRPSOH[LW\�RI� WKH�
SODQQLQJ�DQG�VFKHGXOLQJ�WDVNV��ZKLFK�FDQQRW�EH�H[SUHVVHG�LQ�WHUPV�RI�MXVW�D�IHZ�SDUDPHWHUV�DQG�WKHLU�
UHODWLRQVKLSV�� ,W� LV� QHFHVVDU\� WR� FRQVLGHU� WKDW� WKH�GHVLJQHG��KLJKO\� GLVWULEXWHG� VROXWLRQ� LQ�3UR3ODQ7�
HQDEOHV�WR�JUDQXODUL]H�NQRZOHGJH�DQG�WR�PDNH�LW�FOHDUO\�XQGHUVWDQGDEOH�DQG�PDLQWDLQDEOH��.QRZOHGJH�
DQG� GDWD� FDQ� SHUPDQHQWO\� SURSDJDWH� WKURXJK� WKH� V\VWHP� LQ� D� YHU\� HIILFLHQW� ZD\�� � 1HJRWLDWLRQ�
SURFHVVHV�UHSODFH� WKH�FRPSOH[� WDVNV�RI�SODQQLQJ�DQG�VFKHGXOLQJ��7KH�PHWKRGRORJ\�RI�WKH�7UL�%DVH�
PRGHO� OHDGV� WR� GHFUHDVH� FRPPXQLFDWLRQ� WUDIILF� DQG� LV� PRUH� NQRZOHGJH� �EDVHG� WKDQ� WKDW� ZKLFK�
H[SORUH�WKH�FODVVLFDO�&RQWUDFW�1HW�3URWRFRO�VWUDWHJ\��7KHUH�LV�QR�VLPSOH�ZD\�WR�TXDQWLI\�WKHVH�IDFWV��

:H�KDYH�EHHQ�PHDVXULQJ�LQWHQVLW\�RI�WKH�PHVVDJH�WUDIILF�LQ�3UR3ODQ7��QXPEHU�RI�PHVVDJHV�QHHGHG�WR�
FUHDWH� D� QHZ� SODQ��� 8WLOLVDWLRQ� RI� WKH� 7UL�%DVH� PRGHO�� SURSHUO\� GHVLJQHG� NQRZOHGJH� EDVHV� RI�
LQGLYLGXDO�DJHQWV�DQG�JRRG�RYHUDOO�FRPPXQLW\�VWUXFWXUH�UHVXOWV�LQ�DSSUR[LPDWHO\� OLQHDU�GHSHQGHQFH�
EHWZHHQ�WKH�QXPEHU�DI�DJHQWV�DQG�LQWHQVLW\�RI�WKH�FRPPXQLFDWLRQ�WUDIILF��LQ�DYHUDJH��7KHVH�UHVXOWV�
FRQWUDVW� ZLWK� H[SHFWHG� FRPPXQLFDWLRQ� QHHGV� RI� WKH� SXUH� EURDGFDVWLQJ� VWUDWHJ\� WKDW� WHQGV� WR� EH�
TXDGUDWLF����

:KHQ�ZH�VSHDN�DERXW�SHUIRUPDQFH�LPSURYHPHQW��GXH�WR�WKH�7UL�%DVH�G\QDPLFV�DQG�RU�PHWD�DJHQW�
DFWLYLWLHV���ZH�PHDQ�LPSURYHPHQW�LQ�WKH�FRPPRQ�VHQVH�XQGHUVWDQGLQJ���
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7KH�FXUUHQW�UHVXOWV�DUH�SURPLVVLQJ��EXW�WKH\�KDYH�WR�EH�PRUH�WKRURXJKO\�YHULILHG�LQ�D�EHQFKPDUNLQJ�
HQYLURQPHQW��

���� 6RPH�UHPDUNV�RQ��3UR3ODQ7�HIILFLHQF\�
7KH� 3UR3ODQ7� V\VWHP� LV� FXUUHQWO\� LQ� WKH� IRUP� RI� D� ZHOO�UXQQLQJ� SURWRW\SH�� ZKLFK� VDWLVILHV� WKH�
H[SHFWDWLRQV�RI�WKH�HQG�XVHUV��,W�KDV�EURXJKW�D�QHZ�TXDOLW\�RI�ZRUN�LQWR�WKH�ILHOG�RI�WKH�SURGXFWLRQ�
SUHSDUDWRU\�SKDVHV�DV� VLPLODU�FRPSOH[�FRYHUDJH�RI�DOO� WKH�SODQQLQJ�DQG�VFKHGXOLQJ�DVSHFWV�ZDV�QRW�
DYDLODEOH��

:KHQ� WU\LQJ� WR�H[SUHVV� HIILFLHQF\�RI� WKH�ZKROH� V\VWHP�ZH�ZHUH� IDFLQJ� WKH�KXJH�FRPSOH[LW\�RI� WKH�
SODQQLQJ�DQG�VFKHGXOLQJ�WDVNV��ZKLFK�FDQQRW�EH�H[SUHVVHG�LQ�WHUPV�RI�MXVW�D�IHZ�SDUDPHWHUV�DQG�WKHLU�
UHODWLRQVKLSV�� ,W� LV� QHFHVVDU\� WR� FRQVLGHU� WKDW� WKH�GHVLJQHG��KLJKO\� GLVWULEXWHG� VROXWLRQ� LQ�3UR3ODQ7�
HQDEOHV�WR�JUDQXODUL]H�NQRZOHGJH�DQG�WR�PDNH�LW�FOHDUO\�XQGHUVWDQGDEOH�DQG�PDLQWDLQDEOH��.QRZOHGJH�
DQG� GDWD� FDQ� SHUPDQHQWO\� SURSDJDWH� WKURXJK� WKH� V\VWHP� LQ� D� YHU\� HIILFLHQW� ZD\�� � 1HJRWLDWLRQ�
SURFHVVHV�UHSODFH� WKH�FRPSOH[� WDVNV�RI�SODQQLQJ�DQG�VFKHGXOLQJ��7KH�PHWKRGRORJ\�RI�WKH�7UL�%DVH�
PRGHO� OHDGV� WR� GHFUHDVH� FRPPXQLFDWLRQ� WUDIILF� DQG� LV� PRUH� NQRZOHGJH� �EDVHG� WKDQ� WKDW� ZKLFK�
H[SORUH�WKH�FODVVLFDO�&RQWUDFW�1HW�3URWRFRO�VWUDWHJ\��7KHUH�LV�QR�VLPSOH�ZD\�WR�TXDQWLI\�WKHVH�IDFWV��

:H�KDYH�EHHQ�PHDVXULQJ�LQWHQVLW\�RI�WKH�PHVVDJH�WUDIILF�LQ�3UR3ODQ7��QXPEHU�RI�PHVVDJHV�
QHHGHG� WR� FUHDWH� D� QHZ� SODQ��� 8WLOLVDWLRQ� RI� WKH� 7UL�%DVH� PRGHO�� SURSHUO\� GHVLJQHG�
NQRZOHGJH� EDVHV� RI� LQGLYLGXDO� DJHQWV� DQG� JRRG� RYHUDOO� FRPPXQLW\� VWUXFWXUH� UHVXOWV� LQ�
DSSUR[LPDWHO\� OLQHDU� GHSHQGHQFH� EHWZHHQ� WKH� QXPEHU� DI� DJHQWV� DQG� LQWHQVLW\� RI� WKH�
FRPPXQLFDWLRQ� WUDIILF�� LQ� DYHUDJH�� 7KHVH� UHVXOWV� FRQWUDVW� ZLWK� H[SHFWHG� FRPPXQLFDWLRQ�
QHHGV�RI�WKH�SXUH�EURDGFDVWLQJ�VWUDWHJ\�WKDW�WHQGV�WR�EH�TXDGUDWLF����
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:KHQ� ZH� VSHDN� DERXW� SHUIRUPDQFH� LPSURYHPHQW� �GXH� WR� WKH� 7UL�%DVH� G\QDPLFV� DQG�RU�
PHWD�DJHQW�DFWLYLWLHV���ZH�PHDQ�LPSURYHPHQW�LQ�WKH�FRPPRQ�VHQVH�XQGHUVWDQGLQJ���

7KH�FXUUHQW�UHVXOWV�DUH�SURPLVVLQJ��EXW�WKH\�KDYH�WR�EH�PRUH�WKRURXJKO\�YHULILHG�LQ�D�EHQFKPDUNLQJ�
HQYLURQPHQW��

���&RQFOXVLRQV�
7KH� WUL�EDVH� IRUPDOLVP� IRU� GHVFULELQJ� DQ� DJHQW·V� DFWLYLW\� LQWURGXFHG� LQ� WKH� SDSHU� VHHPV� WR� EH� D�
VXLWDEOH� YHKLFOH� IRU� GHVFULSWLRQ� WKH� DFWLYLWLHV� RI� PXOWL�DJHQW� V\VWHPV� IRU� SURGXFWLRQ� SODQQLQJ��
HVSHFLDOO\�LQ�WKH�FDVH�RI�WKH�SURMHFW�RULHQWHG�PDQXIDFWXULQJ��

7KH�FOHDU�VHSDUDWLRQ�RI�WKH�WKUHH�W\SHV�RI�EDVHV�HQDEOHV�D�YHU\�VLPSOH�PDLQWHQDQFH�DQG�XS�GDWH�RI�WKH�
DYDLODEOH� NQRZOHGJH� DQG� GDWD�� ,W� DOVR� HQDEOHV�PXFK� VLPSOHU� LQWHJUDWLRQ� RI� OHJDF\� NQRZOHGJH�GDWD�
VWUXFWXUHV� RI� D� GLYHUVH� QDWXUH�� 7KHUH� LV� RQH� YHU\� LQWHUHVWLQJ� IHDWXUH� FRQVLGHUHG� LQ� WKH� WUL�EDVH�
DSSURDFK��WKH�JHQHUDWHG�GHWDLOHG�SODQV�DUH�VWRUHG�LQ�D�KLJKO\�GLVWULEXWHG�ZD\��WKHLU�SDUWV�DUH�VWRUHG�LQ�
WKH� DXWRQRPRXV� DJHQWV��7KHUH� LV�QR�FHQWUDO�SODQ� DYDLODEOH��7KLV� IDFW� HQDEOHV�PLQRU� FKDQJHV� LQ� WKH�
´ORFDOµ� SODQV� ZKHQHYHU� LW� LV� DSSURSULDWH� ZLWKRXW� DQ\� FKDQJH� RI� WKH� RYHUDOO� SODQ� VWUXFWXUH�� 2QFH�
FUHDWHG��WKH�SODQV�FDQ�EH�FKHFNHG�XS�GDWHG�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�VLWXDWLRQ��

7KH�QRYHO�LGHD�EHKLQG�LQWURGXFLQJ�WKH�WUL�EDVH�DFTXDLQWDQFH�PRGHO�LV�IXUWKHU�URRWHG�LQ�WKH�VHSDUDWH�
DFWLYLW\� RI� FUHDWLQJ� WKH� 7$6.�%$6(� SODQQLQJ� TXDGUXSOHV� LQ� WKH� SUH�SODQQLQJ� SKDVH� ,Q� WKH� FODVVLFDO�
WZLQ�EDVH�PRGHO� >&DR���@�� WKH�7$6.�%$6(�FRPSUHKHQGV�HQWLUH� VFRSH�RI�SRVVLEOH�GHFRPSRVLWLRQ�
DFWLYLWLHV��,Q�WKH�FDVH�RI�SURGXFWLRQ�SODQQLQJ�ZH�FDQ�KDUGO\�GHVFULEH�DOO�WKH�SRVVLEOH�SODQQLQJ�LQ�WHUPV�
RI�UHDVRQDEOH�QXPEHU�RI�SODQV�VWRUHG�LQ�D�7$6.�%$6(�DQG�FRQVHTXHQWO\�ZH�UDWKHU�PDLQWDLQ�WKRVH�
ZKLFK� DUH� FXUUHQWO\� WKH� VXEMHFW� RI� LQWHUHVW�� 7KH� SUH�SODQQLQJ�SKDVH� RI� WKH� DJHQW� SODQQLQJ� DFWLYLW\� LV�
UHVSRQVLEOH�IRU�FUHDWLQJ�WKH�UHOHYDQW�SODQV��ZKLOH�SHULRGLFDO�SODQQLQJ�PDLQWDLQV�WKHP�XS�WR�GDWH��,Q�RXU�
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V\VWHP�� WKH� XVHU� LV� UHVSRQVLEOH� IRU� WULJJHULQJ� WKH� SUH�SODQQLQJ� SKDVH� RI� WKH� SODQQLQJ� OLIHF\FOH��
1HYHUWKHOHVV��ZH�SURSRVH�D�PHWD�DJHQW��WKURXJK�LWV�DELOLW\�WR�PRQLWRU�WKH�FRPPXQLW\�DQG�SUHVHQW�D�
FHUWDLQ�NLQG�RI�TXDOLWDWLYH�UHDVRQLQJ��WR�VXJJHVW�DQ�DSSURSULDWH�WDVN�WR�EH�FRQVLGHUHG�IRU�SODQQLQJ��

&HUWDLQ�DPRXQW�RI�UHFRUGV�IRXQG�LQ�WKH�SODQ�VHFWLRQ�RI�WKH�7$6.�%$6(��SUHSDUHG�SODQV��LV�ZKDW�QHHGV�
WR� EH� EDODQFHG� LQ� RUGHU� WR� DFKLHYH� SURSHU� EHKDYLRXU� DQG� RSWLPDO� GHFLVLRQ�PDNLQJ��7ZR�PDUJLQDO�
FDVHV�LOOXVWUDWH�WKLV�LVVXH��,I�WKHUH�DUH�DOO�SRVVLEOH�SODQV�SUHSDUHG�LQ�WKH�SODQ�VHFWLRQ� ZH�UHGXFH�WKH�WUL�
EDVH�PRGHO� LQWR� WKH�VLPSOH� WZLQ�EDVH�PRGHO��2Q� WKH�RWKHU�KDQG�� DQ�HPSW\�SODQ� VHFWLRQ� UHGXFHV� WKH�
PRGHO�LQWR�D�VLPSOH�H[SHUW�V\VWHP�ZLWK�WKH�SUREOHP�VHFWLRQ�DV�LWV�UXOH�EDVH��

7KH� WUL�EDVH�PRGHO�VWUXFWXUHV�NQRZOHGJH�RI�DJHQWV�LQ�0$6�LQ�D�YHU\�QDWXUDO�ZD\��'\QDPLFV�RI�WKH�
V\VWHP� DQG� GHYHORSPHQW� RI� DJHQWV·� EDVHV� GXULQJ� WKH� OLIH�F\FOH� RI� WKH� ZKROH� V\VWHP� SRVHV� PDQ\�
LQWHUHVWLQJ�TXHVWLRQV�ZKLFK�KDYH�WR�EH�VROYHG�WDNLQJ�LQWR�DFFRXQW�GRPDLQ�NQRZOHGJH�DERXW�LQWHQGHG�
DSSOLFDWLRQ�GRPDLQ��

2QH� RI� VXFK� TXHVWLRQV� LV� FORVHO\� UHODWHG� WR� GLYLVLRQ� RI� UHVSRQVLELOLWLHV� �RU� DJHQW·V� VSHFLDOLVDWLRQ��
ZLWKLQ�WKH�DJHQW�FRPPXQLW\��7KH�PRUH�WDVNV��DQG�DJHQWV��DQ\�DJHQW�LV�DEOH�WR�FR�RUGLQDWH�WKH�PRUH�
DJHQWV�LW�KDV�WR�EH�VXEVFULEHG�WR��7KH�UHVXOW�LV�JURZWK�RI�QXPEHU�RI�PHVVDJHV�UXQQLQJ�WKURXJK�WKH�
V\VWHP��ZKLFK� FDQ� ILQDOO\� IXOO\� SDUDO\VH� LWV� IXQFWLRQ��7KDW� LV�ZK\� WKH� VL]H�RI� WKH�&2�23(5$725�
%$6(�RI�DQ\�DJHQW�KDV�WR�EH�UHDVRQDEOH��7R�OLPLW�WKLV�VL]H�WKH�GHVLJQHU�RI�WKH�V\VWHP�FDQ�WDNH�RYHU�
VRPH� EDFNJURXQG� NQRZOHGJH� IURP� WKH� DSSOLFDWLRQ� WDUJHW� GRPDLQ�� 7KLV�ZDV� WKH� FDVH� RI� 3UR3ODQ7�
6\VWHP��2Q�WKH�RWKHU�KDQG��VHDUFK�IRU�VRPH�VHOI�WXQLQJ�PHFKDQLVPV�LQ�WKH�PXOWL�DJHQW�V\VWHP�FDQ�EH�
YLHZHG� DV� D� FKDOOHQJLQJ� WKHRUHWLFDO� SUREOHP�� 2QH� RSWLRQ� LV� WR� WU\� WR� VKULQN� WKH� QXPEHU� RI� WKH�
GHFRPSRVLWLRQV� LQ� WKH� SUREOHP� VHFWLRQ� RI� WKH� DJHQW·V� 7$6.� %$6(� DQG� WKHQ� UHVWULFW� WKH� &2�
23(5$725�%$6(� WR� WKH� UHOHYDQW� DJHQWV� RQO\�� L�H�� WR� DJHQWV� DEOH� WR� VROYH� FRQVLGHUHG� VXEWDVNV��
'HFRPSRVLWLRQV�LQ�WKH�7$6.�%$6(�FRXOG�EH�VFDOHG�IRU�WKLV�SXUSRVH�E\�VRPH�IXQFWLRQ�H[SUHVVLQJ�
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WKHLU� XVHIXOQHVV� IURP� WKH� YLHZ� RI� WKH� V\VWHP�� �7KLV� FDQ� WDNH� LQWR� DFFRXQW�� H�J�� KRZ� RIWHQ� WKH�
SDUWLFXODU�GHFRPSRVLWLRQ�ZDV�WULHG�LQ�SUH�SODQQLQJ�SKDVH�DQG�DFFHSWHG�LQ�WKH�SODQQLQJ�RQH���

(DFK�SDUWLFXODU�DSSOLFDWLRQ�RI�WKH�DJHQW�WHFKQRORJ\�LQ�D�SURGXFWLRQ�SODQQLQJ�WDVN�UHTXLUHV�D�GHWDLOHG�
DQDO\VLV�RI�WKH�SURGXFWLRQ�IDFLOLW\��LQIRUPDWLRQ�DQG�PDWHULDO�IORZV��FRPSDQ\�KDELWV��VRIWZDUH�PRGXOHV�
DYDLODEOH�HWF��7KUHH�W\SHV�RI�DJHQWV��QDPHO\�3$��30$�DQG�33$��KDYH�EHHQ�GLVWLQJXLVKHG�DV�D�UHVXOW�
RI�GHWDLOHG�DQDO\VLV�RI�SURGXFWLRQ�SURFHVVHV�DW�7(6/$�79�IDFWRU\��)URP�WKH�PHWKRGRORJLFDO�SRLQW�
RI� YLHZ�� WKHUH� LV� QR� SUREOHP� WR� H[WHQG� WKH� IDPLO\� RI� DJHQWV� DQG� WR� LQFOXGH� WKHP� LQWR� WKH� DJHQWV·�
FRPPXQLW\� LI� DSSURSULDWH�� 0RUHRYHU�� WKHUH� DUH� D� FRXSOH� RI� LQWHUHVWLQJ� IHDWXUHV� RI� WKH� JHQHULF�
VWUXFWXUHV��OLNH�RQWRORJ\��FRPSODLQWV�HWF���� WKDW�KDYH�QRW�EHHQ�FRQVLGHUHG� LQ� WKH�SDUWLFXODU�7(6/$�
79� VROXWLRQ�� 3RVVLEOH� XWLOLVDWLRQ� RI� WKHVH� DGGLWLRQDO� IHDWXUHV� FDQ� OHDG� WRZDUGV� PXFK� PRUH�
FRPSOLFDWHG�LQWHU�DJHQW�UHODWLRQVKLSV��

$*(17� &223(5$725�%$6(� 67$7(�%$6(� 7$6.�%$6(�

33$� ^〈30$��^7L`〉`� ^〈30$��ORDG��WUXVW〉`� ^〈3M��33$��7 ^〈7MN〉`��3��9〉`�

30$� ^〈3$��^-L`〉��〈30$��^7L`〉`� ^〈30$�3$��ORDG��WUXVW〉`�
^〈7L��^-LM`��&〉`�^〈7L��^7LM`��&〉`�

^〈7U��30$V�30V��6 ^〈-UV��3$UV〉`��&��9〉`�

3$� ^〈0��^〈2��WLPH��FRVW〉``� ^〈�0��ORDG��VFKHGXOH〉`�
^〈-L��^2LM`��&〉`�

^〈-M��3$L��6 ^〈2LM��0〉`��&��9〉`�

7DEOH���

7KH�SDUWLFXODU�FRQWHQWV�RI�WKH�EDVHV�IRU�WKH�GLIIHUHQW�W\SHV�RI�DJHQWV��3$��30$�DQG�33$��DUH�VKRZQ�
LQ� D�VLPSOLILHG�ZD\� LQ� �$OO�RI� WKUHH� LQVWDQFHV�RI�&2�23(5$725�%$6(V�FRQWDLQ�VHPL�SHUPDQHQW�
NQRZOHGJH�QHHGHG�IRU�WKHLU�DFWLYLW\��7KH�67$7(�%$6(V�FRQWDLQ�FRPSOHPHQWDU\�DFWXDO�GDWD�H�J��RQ�
ORDG�� FRVWV�� DQG� VXEMHFWLYH� WUXVW� LQ� DFWLYLWLHV� RI� VRPH� RWKHU� DJHQWV�� 7\SLFDOO\�� WKH� 7$6.� %$6(�
FRQWDLQV� NQRZOHGJH� RQ� KRZ� WR� VROYH� WKH� ORFDO� SODQQLQJ� SUREOHP� �SUREOHP� VHFWLRQ��� DQG� WKH� DOUHDG\�
GHYHORSHG�SODQV��SODQ�VHFWLRQ���2QO\�WKH�SODQ�VHFWLRQ�RI�WKH�7$6.6�%$6(�DUH�GLVSOD\HG�LQ���:KHUHDV�WKH�
SUREOHP� VHFWLRQV� RI� WKH� 7$6.� %$6(V� GLUHFW� WKH� ZD\� WR� UHDFK� WKH� PDLQ� JRDO�� L�H�� WR� FUHDWH� WKH�
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SURGXFWLRQ�SODQ�VFKHGXOH��WKH�UHVXOWV�RI�WKH�SODQQLQJ�SURFHVV�LWVHOI�DUH�VWRUHG�LQ�WKH�SODQ�VHFWLRQ�RI�WKH�
VDPH�EDVH��7KH�NQRZOHGJH�UHSUHVHQWDWLRQ�VFKHPHV�XVHG�LQ�ERWK�WKH�SODQ�DQG�WDVN�VHFWLRQ�LV�WKH�VDPH��
EXW�WKRVH�LQ�WKH�SODQ�VHFWLRQ�UHSUHVHQW�LQVWDQFHV�RI�WKH�PRUH�JHQHUDO�UHFRUGV�RI�WKH�SUREOHP�VHFWLRQ�

/HW·V� UHPDUN� WKDW� WKH� NQRZOHGJH� FRQWDLQHG� LQ� WKH� 7$6.� %$6(V� HQDEOHV� G\QDPLF�� SHULRGLFDOO\�
LQYRNHG� �UH�VFKHGXOLQJ� ZKLFK� DYRLGV� QHJRWLDWLQJ� LQ� WKH� &RQWUDFW�1HW�3URWRFRO� VW\OH�� 7KH� UROH� RI�
30$V� LQ� WKH� VFKHGXOLQJ�SURFHVV� LV�YHU\� VLPLODU� WR� WKDW�RI� WDVN�KRORQV� LQ� >6RXVD���@�� WKH�3$V� WKHQ�
ZRUN�DQDORJLFDOO\�WR�UHVRXUFH�KRORQV��

7KH�3UR3ODQ7�LV�D�PRGHOOLQJ�V\VWHP�IRU�SURGXFWLRQ�SODQQLQJ��7KH�SK\VLFDO�H[HFXWLRQ�RI�WKH�SODQ�LV�
RXW�RI�WKH�VFRSH�RI�WKLV�SODQQLQJ�DFWLYLW\��$V�PLJKW�EH�H[SHFWHG��RXU�DJHQWV�DUH�LQ�D�VOLJKWO\�GLIIHUHQW�
PRGH�RI�RSHUDWLRQ�GXULQJ�WKH�SODQ�H[HFXWLRQ��,Q�WKLV�FDVH�� WKH�VLPLODU�WUL�EDVH�IRUPDOLVDWLRQ�FDQ�EH�
DSSOLHG��EXW�WKH�EDVHV�WKHQ�JHW�D�GLIIHUHQW�FRQWHQW��7KH�&2�23(5$725�%$6(�FRQWDLQV�TXLQWXSOHWV�
RI�DOUHDG\�SUHSDUHG�SODQV��WKH�67$7(�%$6(�LQIRUPDWLRQ�DERXW�FXUUHQW�ORDGV��FRVWV��WUXVWV��HWF���DQG�
WKH�7$6.�%$6(V�VWRUH�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�VWDWXV�RI�WKH�SODQ�H[HFXWLRQ��
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