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7KH� DLU� WUDIILF� ORDG� ZKROH� DURXQG� WKH� ZRUOG� LV�HVWLPDWHG� WR� GRXEOH� LQ� WKH� \HDU� ����� �3HUU\���������7KH� LQFUHDVLQJ� GHPDQG� RI� DLUVSDFH� GXH� WR� WKH�LQFUHDVH� LQ� DLU� WUDIILF� IRUFHV� WKH� FXUUHQW� $LU� 7UDIILF�0DQDJHPHQW� 6\VWHPV� �$706�� PDLQO\� UHO\LQJ� RQ�KXPDQ� WR� EH� UHSODFHG�ZLWK� VDIHU� DQG�PRUH� HIILFLHQW�LQWHOOLJHQW� FRQWURO� V\VWHPV�� ,Q� WRGD\¶V� $706�� WKH�DLU�WUDIILF� FRQWUROOHUV� �$7&�� WDNH� WKH� ZKROH� ORDG� LQ�ERWK� DUUDQJLQJ� WKH� SDWKV� DQG� VROYLQJ� WKH� FRQIOLFWV�EHWZHHQ� DLUFUDIW� SDWKV�� KRZHYHU� WKH� LQFUHDVH� LQ�QXPEHU� RI� WKH� IOLJKWV� PDNHV� WKH� V\VWHP� VR�FRPSOLFDWHG� WKDW� LW� LV� LPSRVVLEOH� IRU� D� FHQWUDOL]HG�FRQWUROOHU� WR�PDQDJH� WKH�FRQWURO� LQ�DQ�HIILFLHQW�ZD\��%HVLGHV�D�FROODSVH�LQ�WKH�FHQWUDOL]HG�FRQWUROOHU�ZRXOG�OHDG� WR�WKH�FROODSVH�RI�ZKROH�V\VWHP��7KH�LQFUHDVLQJ�WHFKQRORJ\�� VXFK� DV� &HQWHU�75$&21� �7HUPLQDO�5DGDU� $SSURDFK� &RQWURO�� $XWRPDWLRQ� 6\VWHP� IRU�WUDMHFWRU\� FDOFXODWLRQV� DQG� $XWRPDWLF� 'HSHQGHQW�6XUYHLOODQFH� �$'6�� PDNLQJ� XVH� RI� *OREDO�3RVLWLRQLQJ� 6\VWHP� �*36�� IRU� QDYLJDWLRQ�LQIRUPDWLRQ�� OHDG� WR� D� QHZ� V\VWHP� LQ� DLU� WUDIILF�FRQWURO�� QDPHO\� WKH� µIUHH� IOLJKW¶�� 7KH� LGHD� RI� IUHH�IOLJKW� LV� EDVHG� RQ� PRUH� DXWRQRPRXV� DLUFUDIW�FDSDELOLWLHV� WKDW� DUH� RQO\�SRVVLEOH�ZLWK� WKH� FXUUHQWO\�GHYHORSHG� FRPPXQLFDWLRQ��QDYLJDWLRQ��JXLGDQFH�DQG�DUWLILFLDO� LQWHOOLJHQFH� WHFKQRORJLHV��2QH�RI� WKH�PDMRU�SUREOHPV� WR� EH� VROYHG� LQ� IUHH� IOLJKW� LV� FRQIOLFW�UHVROXWLRQ�WKDW�ZLOO�DYRLG�WKH�FROODSVH�RI�DLUFUDIWV�
7KLV� VWXG\� LV� DFFRPSOLVKHG� WR� GHYHORS� D�FRPPXQLFDWLRQ� DQG� FRPSXWDWLRQ� IUDPH� WKDW� HQDEOHV�LQWURGXFLQJ� QHJRWLDWLRQ� LQ� FRQIOLFW� UHVROXWLRQ�� 7KH�

PHWKRGV� GHYHORSHG� WR� VROYH� WKH� FRQIOLFWV� DUH�PRVWO\�EDVHG� RQ� RSWLPDO� FRQWURO� WHFKQLTXHV�� SRWHQWLDO� ILHOG�PRGHOLQJ��RU�VWUXFWXUHG�PDQHXYHUV� WR�EH�IROORZHG� LQ�D� VLWXDWLRQ� RI� FRQIOLFW�� :KDW� GLIIHUV� FRQIOLFW�UHVROXWLRQ�E\�QHJRWLDWLRQ�IURP�WKRVH�LV�WKDW�LW�HQDEOHV�ERWK� DLUSODQHV� WR� GHFLGH� RQ� WKH� PDQHXYHUV�FRRSHUDWLYHO\�� ZLWKRXW� KDYLQJ� WR� REH\� D� SUHGHILQHG�SDWK� VWUXFWXUH RU� D� SDWK� WKDW� ZLOO� EH� JHQHUDWHG� E\�SUHGHILQHG� DOJRULWKPV�� ,Q� WKLV� ZD\�� DLUSODQHV� ZLOO�FKRRVH� WKHLU� ZD\� DFFRUGLQJ� WR� WKHLU� VHOI�GHWHUPLQHG�SUHRFFXSDWLRQV�� QDPHO\� REMHFWLYH� IXQFWLRQV�� 7KHVH�REMHFWLYH� IXQFWLRQV� PD\� EH� VXEMHFW� WR� FKDQJH�DFFRUGLQJ� WR� SLORW� QHHGV�� FRQIOLFW� VLWXDWLRQ�� IOLJKW�QHHGV�� HWF�� &RQVHTXHQWO\��ZKDW� QHHGV� WR� EH� GRQH� LQ�WKLV� PHWKRG� � � WR� JHQHUDWH� D� QRQ�FRQIOLFWLQJ� SDWK� LQ�DFFRUGDQFH�ZLWK� VSHFLDO� FRQVLGHUDWLRQV� LV� WR� LQFOXGH�WKHVH� FRQVLGHUDWLRQV� LQWR� WKH� UXOH� EDVH� RI� WKH�QHJRWLDWLRQ� SURWRFRO� ([DPSOHV� RI� WKHVH�FRQVLGHUDWLRQV� PD\� EH� DERXW� WXUQLQJ� UDGLL�� WLPLQJ�FRQVLGHUDWLRQV�� IXHO� FRQVXPSWLRQ�� PLQLPXP�GHYLDWLRQ� IURP� WKH� RSWLPXP� SDWK�� HWF�� � 7KHQ� HDFK�DLUFUDIW� ZLOO� PDNH� LWV� RIIHULQJV� LQ� QHJRWLDWLRQ��FRQVLGHULQJ� LWV� RZQ� SHUIRUPDQFH� IDFWRUV�� $�FRPSURPLVH� EHWZHHQ� WKH� SHUIRUPDQFH� FULWHULD� RI�HDFK� DLUFUDIW� ZLOO� EH� DFKLHYHG� ZLWKRXW� HDFK� DLUFUDIW�NQRZLQJ�WKH�RWKHU¶V�SUHRFFXSDWLRQV�
���/,7(5$785(�5(9,(:

3HUU\� �������� JLYHV� D� JRRG� SUHVHQWDWLRQ� RI� FXUUHQW�JHQHUDO� DLU� WUDIILF� FRQWURO� VWUXFWXUH�� SUHVHQWV� WKH�SUREOHPV�� DQG� LQWURGXFHV� WKH� IUHH� IOLJKW� LGHD��:DQJHUPDQ�� HW� DO� �������� VXJJHVWV� D� VWUXFWXUH� IRU�
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DLU� WUDIILF� PDQDJHPHQW� DSSURSULDWH� IRU� SULQFLSOHG�QHJRWLDWLRQ�EHWZHHQ� LQWHOOLJHQW�DJHQWV��7ZR�NLQGV�RI�DJHQWV�� QDPHO\� DLUFUDIW� DQG� FHQWUDO� FRQWUROOHU�� DUHVXJJHVWHG� DQG� WKHLU� IXQFWLRQV� DUH� GHILQHG� DV�µGHFODUDWLYH�� SURFHGXUDO�� DQG� UHIOH[LYH¶� IXQFWLRQV��$�UXOH� EDVHG� VWUXFWXUH� IRU� FRPPXQLFDWLRQ� DQG� IRU�QHJRWLDWLRQ�WKDW�LV�EDVHG�RQ�RIIHU�DQG�FRXQWHU�RIIHU�LV�SURSRVHG�� 6HUNKDYDW�� HW� DO�� FRQFHQWUDWHV� RQ� WKH� WDVN�RI� WKH� $7&� LQ� IUHH� IOLJKW�� &HOO�GHFRPSRVLWLRQ�DUFKLWHFWXUH� LV� SURSRVHG� WR� PDNH� WKH� WLPLQJ�DUUDQJHPHQWV��(DFK�DLUFUDIW¶V�SDWK�LV�FRQVLGHUHG�WR�EH�ZLWKLQ�D�VDIH�WXEH�DQG�DQ\�FRQMXQFWLRQ�RI�WKHVH�WXEHV�LV� FRQVLGHUHG� WR� EH� FRQIOLFWLQJ�� 7LPLQJ� SUREOHP� LV�IRUPXODWHG� DV� D� TXDGUDWLF� SURJUDPPLQJ�SUREOHP�� WR�PLQLPL]H�WKH�IXHO�FRQVXPSWLRQ��,Q��7RPOLQ��HW�DO��D���WKH� VWUXFWXUH� RI� WKH� DLUSODQH� DJHQWV� LV� PRGHOHG� LQ� D�KLHUDUFKLFDO� PDQQHU� DV� µVWUDWHJLF� SODQQHU�� WDFWLFDO�SODQQHU��WUDMHFWRU\�SODQQHU��DQG�UHJXODWLRQ¶��DQG�HDFK�SDUW¶V�IXQFWLRQV�DUH�GHVFULEHG��3HWULFN��HW�DO� ��������SUHVHQWV� D� G\QDPLF� SURJUDPPLQJ� DSSURDFK� IRU� RQ�OLQH� WUDMHFWRU\� RSWLPL]DWLRQ� RI� DQ� DLUFUDIW� LQ� ��GLPHQWLRQDO�VSDFH��
7RPOLQ��HW�DO� �D���FRQVLGHUV�FRQIOLFW�UHVROXWLRQ�LQ�WZR�GLIIHUHQW� ZD\V� DV� QRQ�FRRSHUDWLYH� DQG� FRRSHUDWLYH��1RQ�FRRSHUDWLYH�FRQIOLFW�UHVROXWLRQ�LV�EDVHG�RQ�]HUR�VXP� SXUVXHU�HYDGHU� JDPH� WKHRUHWLFDO�PRGHOLQJ��7KH�RSWLPDO� FRQWURO� WHFKQLTXHV� DQG� +DPLOWRQLDQ�IRUPXODWLRQ� DUH� XWLOL]HG�� ,Q� WKH� FDVH� RI� FRRSHUDWLYH�FRQIOLFW� UHVROXWLRQ� WKH� PDQHXYHUV� JHQHUDWHG� E\�SRWHQWLDO� ILHOG� DSSURDFK� DUH� SHUIRUPHG�� ,Q��0HVWHUWRQ�*LEERQV�� ������� D� GHWDLOHG� LQWURGXFWLRQ�WR� JDPH� WKHRUHWLFDO� PRGHOLQJ� LV� JLYHQ� ZLWK� PDQ\�H[DPSOHV�� � 3RWHQWLDO� ILHOG� DSSURDFK� LV� XVHG� DOVR� LQ��7RPOLQ��HW� DO��� ������7RPOLQ�DQG�*KRVK�������� IRU�FRQIOLFW� UHVROXWLRQ�� ,Q� �%RVF� DQG�'HDQ�� ������ (EE\�DQG� .HOO\��� DSSURDFKHV� EDVHG� RQ� FKDUJHG� SDUWLFOH��ZKLFK� FDQ� DJDLQ� EH� FRQVLGHUHG� DV� SRWHQWLDO� ILHOG�DSSURDFKHV��DUH�XVHG��*HQHWLF�DOJRULWKP�LV�DSSOLHG�WR�FRQIOLFW� UHVROXWLRQ� LQ� �$OOLRW�� HW� DO��� ������� ,Q� DOO�WKHVH� RQO\� DOJRULWKPLF� VROXWLRQV� IRU� FRQIOLFW�UHVROXWLRQ� DUH� GHYHORSHG�� EXW� QRWKLQJ� LV� VDLG� RQ� D�QHJRWLDWLRQ� EDVHG� VWUXFWXUH� WR� VROYH� WKH� FRQIOLFW�� ,Q��&OHPHQWV�� ������ %LFFKL� DQG� 3DOORWWLQR�� �������RSWLPDO� FRQWURO� WHFKQLTXHV� DUH� XWLOL]HG� WR� VROYH WKH�FRQIOLFWV�� ,Q� �&OHPHQWV�� ������� WKH� VLWXDWLRQ� RI� WZR�FRQIOLFWLQJ� DLUFUDIWV� ZLWK� FRQVWDQW� YHORFLWLHV� LV�FRQVLGHUHG�� 2QO\� RQH� RI� WKH� SODQHV� PDNH� H[WUD�PDQHXYHU�WR�VROYH�WKH�FRQIOLFW�DQG�WKH�RWKHU�GRHV�QRW�FKDQJH� LWV� GLUHFWLRQ�� 7KLV� LV� SHUIRUPHG� LQ� DQ�RSWLPXP�PDQQHU�ZLWK�+DPLOWRQLDQ�IRUPXODWLRQ��
)DUDWLQ�� HW� DO� �������� SUHVHQWV� D� GHWDLOHG� VWXG\� RI�QHJRWLDWLRQ�� 7KHUH�� QHJRWLDWLRQ� LV� WDNHQ� DV� DQ� RIIHU�FRXQWHU� RIIHU� SURFHVV�� DQG� WKH� DVVRFLDWHG� SULQFLSOHV�DUH� LQWURGXFHG�� 7KH� WDFWLFV� GHSHQGHQW� RQ� WLPH��UHVRXUFH�� DQG� EHKDYLRU� DUH� SURSRVHG DQG� WKH�VWUDWHJLHV� DV� D� FRPELQDWLRQ� RI� WKHVH� WDFWLFV� DUH�SRLQWHG�� %XL�� HW� DO� �������� RXWOLQHV� DQ� DJHQW�EDVHG�IUDPHZRUN�IRU�EXLOGLQJ�GHFLVLRQ�VXSSRUW�V\VWHPV�DQG�VXJJHVWV� VWUXFWXUHV� IRU� GLIIHUHQW� NLQGV� RI� VRIWZDUH�DJHQWV�� ,Q �g]GHPLU�� ������� D� IX]]\� UXOH� EDVHG�QHJRWLDWLRQ� V\VWHP� LV�GHYHORSHG��7KH�PRGLILHG�IRUP�RI� WKLV� VFKHPH� LV� XWLOL]HG� LQ� DSSOLFDWLRQV� RI� WKLV�UHVHDUFK�
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(DFK� DLUFUDIW� LQ� WKH� DLUVSDFH� KDV� LWV� RSWLPL]HG� IO\�SDWKV�� 7KHVH� SDWKV� DUH� RSWLPL]HG� DFFRUGLQJ� WR� WKH�JRDOV� RI� HDFK� DJHQW�� LQ� D� JOREDO� PDQQHU�� 7KH�RSWLPL]DWLRQ� FULWHULD� FDQ� EH� EDVHG� RQ� IXHO�FRQVXPSWLRQ�� DWPRVSKHUH� FRQGLWLRQV��PDQHXYHUDELOLW\� RI� WKH� DLUFUDIW�� WLPLQJ�FRQVLGHUDWLRQV��SDVVHQJHU�FRPIRUW��HWF��7KH�VWUXFWXUH�RI� WKH� SODQH�� WKH� SLORW� SUHIHUHQFHV�� WKH� WDVN� WR� EH�DFFRPSOLVKHG�� RU� DQ\� RWKHU� WKLQJ� PD\� DIIHFW� WKH�ZHLJKW� RI� FLWHG� FULWHULD� LQ� WKH� FRVW� IXQFWLRQ� RI� WKH�RSWLPL]DWLRQ�� $V� D� UHVXOW� HDFK� DLUFUDIW� KDV� GLIIHUHQW�RSWLPL]DWLRQ� IXQFWLRQV� IRU� SDWK� FRQVWUXFWLRQ�� DQG�HYHQ�DQ�DLUFUDIW¶V�FRVW�FULWHULD�PD\�FKDQJH�IURP�WLPH�WR� WLPH� DQG� VLWXDWLRQ� WR� VLWXDWLRQ�� $OWKRXJK� WKH�DLUFUDIW�SDWKV� LQ�FHUWDLQ�DUHDV�PD\�EH�FRQVWUXFWHG�E\�RSWLPL]DWLRQ�� LW� LV� LPSRVVLEOH� WR� IRUHVHH� DOO� WKH� DLU�WUDIILF� LQ� DQ� DLUFUDIW¶V� IOLJKW� +HQFH�� WKHUH� LV DOZD\V�WKH� SRVVLELOLW\� RI� DQ\� WZR� IOLJKW�SDWKV� FURVV� HDFK�RWKHU�DW�D�SRLQW�DW�WKH�VDPH�WLPH�DQG�WKH�DLUFUDIWV�PD\�FUDVK�HDFK�RWKHU��ZKLFK�LV�FDOOHG�FRQIOLFW��
7KH� DFFHSWHG� IRUPDO� GHILQLWLRQ� RI� WKH� FRQIOLFW� LV�JLYHQ� LQ� WHUPV� RI� WKH� DFFHSWHG�PLQLPXP� VHSDUDWLRQ�FULWHULD� EHWZHHQ� DLUFUDIWV��7KLV�FULWHULRQ� LV������ IHHW�YHUWLFDOO\� DQG� ��PLOHV� KRUL]RQWDOO\� DURXQG� DLUSRUW�� ��PLOHV� KRUL]RQWDOO\� HOVHZKHUH� LQ� WKH� HQ� URXWH�HQYLURQPHQW�� 6LQFH� WKH� IUHH� IOLJKW� LV� WR� EH� DSSOLHG�PRVWO\� LQ� WKH�HQ� URXWH� WKH�FRQFHUQ�IRU� WKH�IUHH�IOLJKW�FRQIOLFW� UHVROXWLRQ� WHFKQLTXHV� LV� WKH���PLOHV� OLPLW�� ,Q�IDFW� WKLV� �� PLOHV� VWDQGDUG� FRPHV� IURP� WKH� WHFKQLFDO�OLPLWV�RI� WKH�UDGDU��ZKLFK�FRPSOHWHV�D�VFDQ�HYHU\����VHFRQGV��3HUU\���������:KHQ�WKH�VDWHOOLWH�EDVHG�$'6�WHFKQRORJ\� LV� LPSOHPHQWHG� RQ� D� ODUJH� VFDOH�� WKLV� ��PLOHV� VHSDUDWLRQ� VWDQGDUG� FDQ� EH� VLJQLILFDQWO\�UHGXFHG�� DQG� KRSHIXOO\� WKH� IUHH� IOLJKW� V\VWHP� ZLOO�KDYH� PXFK� OHVV� VHSDUDWLRQ� VWDQGDUGV�� +RZHYHU��FXUUHQWO\�WKLV�VWDQGDUG�LV�LQ�RUGHU�DQG�WKH�DSSOLFDWLRQV�KHUH� ZLOO� DVVXPH���PLOHV� VHSDUDWLRQ� )XUWKHUPRUH� LQ��7RPOLQ��HW� DO��E��� WKH�GHWHFWLRQ� ]RQH�GHILQHG�E\� WKH�UDGLXV�RI�DLUFUDIW¶V�VHQVLQJ�FDSDELOLW\� LV�VXJJHVWHG� WR�EH�����PLOHV��7KLV�UDQJH�FRXOG�EH�RI�FRQFHUQ�IRU�WKH�FRQIOLFW� UHVROXWLRQ� DOJRULWKPV� WR� RSHUDWH� LQ� JHQHUDO�DSSOLFDWLRQV��
$V� PHQWLRQHG� EHIRUH� JHQHUDO� FRQIOLFW� VLWXDWLRQ�IRUPDOL]DWLRQV� DQG� UHVROXWLRQ� WHFKQLTXHV� IRU� IUHH�IOLJKW� DUH�PDLQO\� FRQFHUQHG�ZLWK� WKH� HQ� URXWH� IOLJKW��7KH�HQ�URXWH�IOLJKWV�RI�DLUFUDIWV�DUH�JHQHUDOO\�FRQVWDQW�VSHHG�� OLQHDU�� FRQVWDQW� OHYHO� FUXLVH� IOLJKWV�� 7KH�VROXWLRQV� RI� FRQFHUQ� DUH� SUHIHUDEO\� PDQHXYHUV� WKDW�FKDQJH� WKH�GLUHFWLRQ� RI� WKH� IOLJKW�� LQ� WKH� VDPH� OHYHO��ZLWK� FRQVWDQW� VSHHG�� 7KLV� LV� ZKDW� SLORWV� SUHIHU� IRU�IOLJKW�TXDOLW\�DQG�SDVVHQJHU�FRPIRUW��+HQFHIRUWK��WKH�FRQIOLFW�IRUPXODWLRQ�DQG�UHVROXWLRQ�WHFKQLTXHV�LQ�WKLV�UHVHDUFK� DUH� LQ� DFFRUGDQFH� ZLWK� WKLV� SUHIHUHQFH��FRQVWDQW� VSHHG�� OHYHO� PDQHXYHUV� WR� FRPH� RYHU� WKH�FRQIOLFW�� DQG� FDWFKLQJ� WKH� SUHYLRXVO\� SODQQHG� URXWH�DJDLQ�
7ZR� FRQIOLFWLQJ� DLUFUDIWV� KDYH� WKHLU� SUHSODQQHG��SUREDEO\� OLQHDUO\� GLUHFWHG�� URXWHV� WKDW� FURVV� HDFK�RWKHU�DW�WKH�VDPH�WLPH��,Q�RUGHU�WR�VROYH�WKH�FRQIOLFW��DW� OHDVW� RQH�RI� WKHP� VKRXOG� FKDQJH� LWV� URXWH� LQ� QHDU�
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UHJLRQ�RI� WKH�FRQIOLFW��%XW� LW�ZLOO�EH�IDLUHU� LI�ERWK�RI�WKHP� GHYLDWH� IURP� WKHLU� URXWHV��2I� FRXUVH�� HDFK� RQH�ZLOO� ZDQW� WR� GHYLDWH� OHVV� IURP� LWV� SDWK�� 7KHQ� WKH�FRQIOLFW� UHVROXWLRQ� SUREOHP� FDQ� EH� FRQVLGHUHG� DQG�PRGHOHG� DV� D� ]HUR�VXP� JDPH� �0HVWHUWRQ�*LEERQV��������� FRPSHWLQJ� RQ� WKH� DLUVSDFH�� 7KLV� LV� WKH� SRLQW�ZKHUH�QHJRWLDWLRQ� LV� LQ�HIIHFW��1HJRWLDWLRQ�LV�XVHG�WR�UHDFK�DQ�DJUHHPHQW�RQ�WKH�DPRXQW�RI�GHYLDWLRQV�IURP�RSWLPDO�SDWKV�
���1(*27,$7,21

,Q�DQ�DXWRQRPRXV�PXOWL�DJHQW�V\VWHP�LW�LV�IUHTXHQWO\�UHTXLUHG� WKDW� WKH� DJHQWV� FRRSHUDWH� WR� DFFRPSOLVK� D�WDVN�� 7KLV� LV� QHFHVVDU\� ³HLWKHU� EHFDXVH� WKH\� GR� QRW�KDYH� VXIILFLHQW� FDSDELOLWLHV� RU� UHVRXUFHV� WR� FRPSOHWH�WKHLU� SUREOHP� VROYLQJ� DORQH� RU� EHFDXVH� WKHUH� DUH�LQWHUGHSHQGHQFLHV� EHWZHHQ� DJHQWV´� �)DUDWLQ�� HW�DO��������� ,Q� VLWXDWLRQV� RI� FRPSHWLWLRQ� EHWZHHQ�DJHQWV� IRU� VRPH� UHVRXUFHV� RU�� LQ� RUGHU� WR� VSHQG� OHVV�HQHUJ\� RU� WLPH�� QHJRWLDWLRQ� LV� XVHG� WR� VROYH� WKH�SUREOHP� LQ� D� IDLU� ZD\�� $JHQWV� PDNH� QHJRWLDWLRQ� RQ�WKH� UHVRXUFHV�� WU\� WR� SHUVXDGH� HDFK� RWKHU�� DQG� WKH�SUREOHP�LV�VROYHG�ZKHQ�DQ�DJUHHPHQW�LV�DFKLHYHG��$�TXRWDWLRQ� LQ� �)DUDWLQ�� HW� DO�������� GHVFULEHV�QHJRWLDWLRQ�DV��³D�SURFHVV�E\�ZKLFK�D�MRLQW�GHFLVLRQ�LV�PDGH� E\� WZR� RU� PRUH� SDUWLHV�� 7KH� SDUWLHV� ILUVW�YHUEDOL]H� FRQWUDGLFWRU\� GHPDQGV� DQG� WKHQ� PRYH�WRZDUGV� DQ� DJUHHPHQW� E\� D� SURFHVV� RI� FRQFHVVLRQ�PDNLQJ�RU�VHDUFK�IRU�QHZ�DOWHUQDWLYHV´��
1HJRWLDWLRQ� LV� JHQHUDOO\� SURFHVVHG� E\� LWHUDWLYH�URXQGV�RI�RIIHU�DQG�FRXQWHU�RIIHU��DQG� LW� VWRSV�ZKHQ�DQ�DJUHHPHQW�LV�DFKLHYHG�EHWZHHQ�WZR�SDUWLHV��7KHQ��LQ� D� VLWXDWLRQ� RI� QHJRWLDWLRQ� WKH� IROORZLQJ� VKRXOG� WR�EH�FRQVLGHUHG�� ERWK�IRU�EXLOGLQJ�WKH�VWUXFWXUH�RI�WKH�DJHQWV�DQG�IRU�FRQVWUXFWLQJ�WKH�QHJRWLDWLRQ�GRPDLQ�
� 7KH�LVVXH�RYHU�ZKLFK QHJRWLDWLRQ�WDNHV�SODFH�� 7KH�UHDVRQLQJ�PRGHO�IRU�PDNLQJ�QHZ�RIIHUV�� 7KH�DJUHHPHQW�FULWHULD��DFFHSWDQFH�DQG�UHMHFWLRQ�FULWHULD��� 7KH�SURWRFRO�IRU�QHJRWLDWLRQ��WKH�VWUXFWXUHG�FRPPXQLFDWLRQ�PRGXOH�IRU�VHQGLQJ�DQG�UHFHLYLQJ�QHZ�RIIHUV�DQG�LQIRUPLQJ�DERXW�DFFHSWDQFH�DQG�UHMHFWLRQ�RI�SUHYLRXV�RIIHUV��

���$33/,&$7,21�2)�1(*27,$7,21�72�&21)/,&7�5(62/87,21
����7KH�FRQIOLFW�UHVROXWLRQ�GRPDLQ�IRU�QHJRWLDWLRQ�
,Q� WKLV� DSSOLFDWLRQ� LW� LV� DVVXPHG� WKDW� ERWK� DLUFUDIWV�VXEMHFW� WR� FRQIOLFW� KDYH� WKHLU� RSWLPXP� SDWKV� WR�IROORZ�� KRZHYHU� WKH\� KDYH� WR� PRGLI\� WKHLU� SDWKV�EHFDXVH� RI� WKH� FRQIOLFW�� ,W� LV� DVVXPHG� WKDW� HDFK�DLUFUDIW� GHVLUHV� WR� PDNH� WKH� PRGLILFDWLRQ� ZLWK�PLQLPXP� GHYLDWLRQ� IURP� LWV� RSWLPXP� SDWK��0RGLILFDWLRQV� ZLOO� EH� PDGH� ZLWK� LQFUHPHQWDO�FORFNZLVH�GHYLDWLRQV�IURP�WKH SDWK�WKDW�GLUHFWV�WR�WKH�WDUJHW�SRVLWLRQ�IURP�WKH�LQVWDQW�SRVLWLRQ��7KH�VXEMHFW�RI� WKH� QHJRWLDWLRQ� ZLOO� EH� WKH� GHYLDWLRQ� DQJOHV� RI�HDFK�DLUFUDIW��
&ORFN�ZLVH�WXUQLQJ�LV�IRUFHG�WR�GHILQH�WKH�µUXOH�RI�WKH�URDG¶��:KHQ�WKH�GLUHFW�KHDG�RQ�FRQIOLFW�LV�FRQVLGHUHG�

�)LJ�� ,��� WKH� FORFNZLVH� WXUQLQJ� RI� GLUHFWLRQV� RI� ERWK�DLUFUDIW�ZLOO�UHVXOW�LQ�LQFUHDVLQJ�WKH�GLVWDQFH�IURP�WKH�RWKHU� RQH�� 6LQFH� D� PLQLPXP� SUHGHILQHG� GLVWDQFH�VKRXOG� EH� VXVWDLQHG�� WKH� PRUH� RQH� RI� WKH� DLUFUDIWV�GHYLDWH�� WKH� OHVV� ZLOO� WKH� RWKHU� GHYLDWH�� +HQFH� WKLV�VLWXDWLRQ� FDQ� EH� FRQVLGHUHG� DV� D� ]HUR� VXP� JDPH�PRGHOLQJ�� 7KLV� XQGHUOLHV� WKH� PRGHOLQJ� RI� WKH�SUHVHQWHG�FRQIOLFW� UHVROXWLRQ�GRPDLQ� IRU� QHJRWLDWLRQ��+RZHYHU�� WKH� ]HUR�VXP� JDPH� VLWXDWLRQ� LV� QRW� YDOLG�IRU� DOO� FRQIOLFW� VLWXDWLRQV�� ZKHQ� HDFK� FORFN�ZLVH�WXUQLQJ� LV� FRQVLGHUHG�� ,Q� )LJ�� ,,��� DLUFUDIW� �� ZLOO�DSSURDFK� WR� DLUFUDIW� �� LI� LW� PDNHV� WKH� LQGLFDWHG� DWXUQLQJ�� DQG� WKLV�ZLOO� LQFUHDVH� WKH�QHFHVVDU\� DQJOH�EWKDW� DLUFUDIW��� VKRXOG� WXUQ��$V�D� UHVXOW�FRQFHVVLRQ�RI�DLUFUDIW� �� GRHV� QRW� UHVXOW� LQ� D� OHVV� FRQFHVVLRQ� RI�DLUFUDIW� ��� +HQFH� WKH� VLWXDWLRQ� LV� QRW� D� ]HUR�VXP�JDPH��ZKHQ� WKH� WXUQLQJV�DUH�FRQVLGHUHG�RQH�E\�RQH��+RZHYHU��ZKHQ� WKH�ZKROH�PDQHXYHUV�DUH�FRQVLGHUHG�DV� WKH�VXP�RI�DOO�GHYLDWLRQV��LW� LV�YDOLG� WKDW� WKH�PRUH�RQH� DLUFUDIW� GHYLDWHV� IURP� LWV� RSWLPXP� GLUHFW� SDWK��WKH�OHVV�ZLOO�WKH�RWKHU�GHYLDWH�IURP�LWV�RSWLPXP�GLUHFW�SDWK�� +HQFH�� WKH� ]HUR�VXP� JDPH� PRGHOLQJ� LV� VWLOO�YDOLG�LI�WKH�ZKROH�DFWLRQ�LV�FRQVLGHUHG��DQG�WKLV�JLYHV�ZD\� WR� DSSOLFDWLRQ� RI� QHJRWLDWLRQ� IRU� FRQIOLFW�UHVROXWLRQ�������

)LJ��,��'LUHFW�KHDG�RQ�FRQIOLFW�VLWXDWLRQ�

)LJ�� ,,�� 9DULDEOHV� XVHG� LQ� QSKDVHV�
1HJRWLDWLRQ� VWDUWV� ZKHQ� WZSUHGHILQHG� UHJLRQ� RI� QHGHWHUPLQHG� E\� WKH� GLVWDQFH�:KLFK� DLUFUDIW� ZLOO� VWDUW�GHWHUPLQHG� UDQGRPO\� LQ� VLPXWKDW� LQ� UHDO� DSSOLFDWLRQV� LW�FKRRVH� WKH� VWDUWHU� DV� WKH�RQH�QHFHVVDU\� VLJQDO� WR� WKH� RFRQVLGHULQJ� DLUFUDIW� �¶V� RIIHVXPPDUL]HG� DV� EHORZ�� )LJXUHXVHG�LQ�WKH�QHJRWLDWLRQ�SURFHVV
�� ,I� WKH�GLVWDQFH�EHWZHHQ�WKH� WZQHJRWLDWLRQ�GLVWDQFH��QHJRWLDWLRLI�UL�GQ���� (DFK� DLUFUDIW� GHWHUPLQHV� WKH�SRVLWLRQ�WR�LWV�WDUJHW�SRVLWLRQ�
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R� DLUJRWLDWLREHWZHHQHJRWODWLRQVZRXOG�WKDW� LV�WKHU�� 7ULQJ� S� �� VKRZ�

R�DLUFUDIWVQ�VWDUWV���
GLUHFWLRQ�

'D QFH�IRU
S�I
 QJHU�GLVWD
LRQ� DQG� WHVWLQJ�
FUDIWV� HQWHU� D�Q�� ZKLFK� LV�Q WKH� DLUFUDIWV��LDWLRQ� ILUVW� LV��� ,W� LV� DVVXPHG�EH� SRVVLEOH� WR�ILUVW� WR� VHQG� WKH�KH� DOJRULWKP��URFHVV�� FDQ� EH�V� WKH� YDULDEOHV�
� LV� OHVV� WKDQ�WKH�6WDUW�QHJRW LDWLRQ�
IURP� LWV� LQVWDQW�

�WHVWLQJ��GW



�� $LUFUDIW�� PDNHV� DQ� RIIHU� RI� DD GHJUHHV� GHYLDWLRQ��&DOFXODWHV� LWV� ILQDO� SRVLWLRQ� LW� ZLOO� DUULYH� DIWHU� D�SUHGHILQHG� WLPH� UDQJH�� WI�� ZLWK� WKLV� GHYLDWLRQ� � �S�I���6HQGV�WKHVH�WR�DLUFUDIW������ $LUFUDIW�� FDOFXODWHV� LWV� QHZ�RIIHU� FRQVLGHULQJ� WKH� RWKHU�DLUFUDIW¶V�DQG�LWV�RZQ�SUHYLRXV�RIIHULQJV��&RPHV�XS�ZLWK�EE DQG�S�I��� 7HVWV� WKH� RWKHU� DLUFUDIWV� RIIHULQJ�� QDPHO\�FRPSDUHV� S�IDQG�S�I��� ,I� WKH�GLVWDQFH�EHWZHHQ� S�I DQG�S�I LV� VPDOOHU� WKDQ� WKH�GDQJHU�GLVWDQFH�LW�UHMHFWV�DLUFUDIW�¶V�RIIHULQJ��VHQGLQJ�LWV�RZQ�RIIHULQJ�EE DQG�S�I� ,I�WKH�GLVWDQFH�LV�ODUJHU��WKHQ�LW�DFFHSWV� WKH� RWKHU¶V� RIIHULQJ� DQG� QHJRWLDWLRQ� VWRSV� ZLWK�DJUHHPHQW�RQ�DD DQG EE��� 5HMHFW�LI�UI�GW�� $FFHSW�LI�UItGW��� ,I� DLUFUDIW�¶V� RIIHULQJ� LV� UHMHFWHG� DLUFUDIW�� WDNHV� WKH�RIIHULQJ� RI� DLUFUDIW�� DQG� PDNHV� LWV� QHZ� RIIHULQJ�LQFUHDVLQJ� LWV� SUHYLRXV� RIIHULQJ�� 7HVWV� LW� DQG� UHMHFWV� RU�DFFHSWV�DLUFUDIW�¶V�RIIHULQJ��7KLV�QHJRWLDWLRQ�JRHV�RQ�WLOO�DQ�DJUHHPHQW�LV�DFKLHYHG���� $W� WKH� HQG� RI� DQ� DJUHHPHQW�� LW� LV� JXDUDQWHHG� WKDW� DIWHU�QDYLJDWLQJ�LQ�WKH�DJUHHG�GLUHFWLRQV�WKH�GLVWDQFH�EHWZHHQ�WKH�DLUFUDIWV�ZLOO�QRW�EH�OHVV�WKDQ�WKH�GDQJHU�GLVWDQFH��7KH�DLUFUDIWV� QDYLJDWH� LQ� WKH� DJUHHG� GLUHFWLRQV� DQG� FRPH� WR�WKHLU�QHZ�SRVLWLRQV�WR�EHJLQ�D�QHZ�QHJRWLDWLRQ���
����7KH�UXOH�EDVHG�QHJRWLDWLRQ�PRGHO�
7KH�QHJRWLDWLRQ�PRGHO� XVHG� LQ� FRQIOLFW� UHVROXWLRQ� LV�EDVHG�RQ�D�IX]]\�UXOH�EDVHG�V\VWHP��g]GHPLU���������(DFK� DLUFUDIW� KDV� LWV� UXOH� EDVH� UHODWLQJ� LWV� QHZ�FRQFHVVLRQ� WR� SUHYLRXV� FRQFHVVLRQV� RI HDFK� DLUFUDIW��,Q� RWKHU� ZRUGV�� LW� LQFUHPHQWV� LWV� DQJOH� DFFRUGLQJ� WR�WKH� SUHYLRXV� LQFUHPHQW� HDFK� DLUFUDIW� KDV�PDGH� �)LJ��,,,�������������

)LJ��,,,��'HWHUPLQDWLRQ�RI�QHZ�FRQFHVVLRQ�GHSHQGLQJ�RQ� WKH� SUHYLRXV� FRQFHVVLRQV�� IURP� WKH� YLHZ� RI�DLUFUDIW���
7KH�ORJLF�XQGHUO\LQJ�WKH�UXOHV�LV�DV�IROORZV�� ,I�WKH�SUHYLRXV�RZQ�FRQFHVVLRQ�RI�WKH�DLUFUDIW� �'E�� LV�VPDOO��PDNH�D�ODUJH�FRQFHVVLRQ� �'E���� ,I�WKH�SUHYLRXV�RZQ�FRQFHVVLRQ�RI�WKH�DLUFUDIW� �'E�� LV�ODUJH��PDNH�D�VPDOO�FRQFHVVLRQ� �'E���� ,I�WKH�FRQFHVVLRQ�RI�WKH�RWKHU�DLUFUDIW��'D�� LV�VPDOO��PDNH�D�ODUJH�FRQFHVVLRQ�� �'E���� ,I�WKH�FRQFHVVLRQ�RI�WKH�RWKHU�DLUFUDIW� �'D�� LV�ODUJH��PDNH�D�VPDOO�FRQFHVVLRQ�� �'E���
:LWK� WKHVH� ORJLF� WKH�UXOH� WDEOH� LV�DV� LQ�7DEOH����7KH�PHPEHUVKLS�IXQFWLRQV�DUH�VKRZQ�LQ�)LJXUH�,9��
7KLV� UXOH� EDVHG� RIIHULQJ� PRGHO� QHHGV� WZR� SUHYLRXV�RIIHUV�RI� WKH�QHJRWLDWRUV��+HQFH� WKH�ILUVW�DQG�VHFRQG�RIIHUV� VKRXOG� EH� PDGH� H[WHUQDOO\�� ,Q� WKH� VLPXODWLRQ�WKHVH� WZR� LQLWLDO� RIIHULQJV� DUH� GRQH� XVLQJ� WZR�GLIIHUHQW� IXQFWLRQV�� 7KHVH� ILUVW� RIIHUV� VKRXOG� EH�FRQVLGHUDEO\� VPDOO� LQ� RUGHU�QRW� WR� H[FHHG� WKH� LQLWLDO�RIIHULQJV� RI� WKH� UXOH� EDVH�� EHVLGHV� WKH\� VKRXOG� WDNH�WKH� SRVLWLRQV� RI� WKH� DLUFUDIWV� LQWR� DFFRXQW� IRU� WKH�LQLWLDO�RIIHUV��7KH�IXQFWLRQV�XVHG�DUH�DV�IROORZV�

� � ���� � SE u¸̧¹·¨̈©§ � ' GWGQUL ��IRU�WKH�ILUVW�RIIHU� ���
� � ���� SE u¸̧¹·¨̈©§ � ' GWGQUL ��IRU�WKH�VHFRQG�RIIHU����

7DEOH�� 5XOH�WDEOH�IRU�WKH�RIIHULQJ�SURFHVV�

)LJ� ,9� 0HPEHUVKLS�IXQFWLRQV�IRU�WKHRIIHULQJ�SURFHVV�
����0DWKHPDWLFDO�IRUPXODWLRQ�RI�QHJRFRQIOLFW�UHVROXWLRQ�IRU�WKH�GLUHFW�KHDG
+HUH�ZLOO�QRW�EH�JLYHQ�D�JHQHUDO�PDWRI�WKH�QHJRWLDWLRQ�EDVHG�FRQIOLFW UHVRDERYH�� 5DWKHU� ZLOO� EH� JLYHQ� DIRUPXODWLRQ� RI� WKH� VSHFLDO� FDVH� RIFRQIOLFW�IRU� WKH�QHJRWLDWLRQ�GRPDLQ��7JLYHV� LGHD� DERXW� WKH� SULQFLSOHV� WKDWPRGHO�LV�EDVHG�RQ��,W�ZRXOG�EH�SRVVLEWKH� IRUPXODWLRQ� WR� DQ\� FRQIOLFW� VLWXVLPLODU� DSSURDFKHV�� EXW� WKHQ�PDWKHPDWLFV� WKDW� FRXOG� EH� KDQGOHG�6LQFH� WKH� DLP� KHUH� LV� WR� JLYH� WKH�UDWKHU�WKDQ�D�IXOO�DQDO\WLFDO�SURRI��LW�LWKH�VSHFLDO�FDVH�IRUPXODWLRQ�

)LJ��9��'LUHFW�KHDG�RQ�FRQIOLFW�IRU�IRU
&RQVLGHU� WKH� GLUHFW� KHDG�RQ� FRQIOLF+HUH� WKH� ZRUVW� FDVH� LV� FRQVLGHUHGDLUFUDIWV� KDYH� DOUHDG\� DSSURDFKHG� DPLQLPXP GLVWDQFH�� KHQFH�G� GPLQ��DVKRXOG� VDWLVI\� WKDW� G!GPLQ� 7KH� SUREWKDW� WKH� QHJRWLDWLRQ� DOJRULWKP� LV� DEOH

''DD��''EE� = 6 0 %= 9% % 0 66 % 0 6 960 0 6 96 =% 6 96 = =

)X]]\�5XOH�%DVH''DD�''EE� ''EE�

''DD�

''EE�

G�D EG
U

''EE�

�YDULDEOHV�RI�
WLDWLRQ�EDVHG��RQ�FRQIOLFW�
KHPDWLFDO�SURRI�OXWLRQ�GHVFULEHG�� PDWKHPDWLFDO�� GLUHFW� KHDG�RQ�KLV�IRUPXODWLRQ�� WKH� QHJRWLDWLRQ�OH�WR�JHQHUDOL]H�DWLRQ� IROORZLQJ�RFFXUV� PDVV\�ZLWK� FRPSXWHUV��XQGHUO\LQJ� LGHD�V FRQWHQWHG�ZLWK�

PXODWLRQ�
W� LQ� )LJXUH� 9��� VXFK� WKDW� WKH�V� PXFK� DV� WKH�DQG�E WXUQLQJV�OHP� LV� WR� VKRZ�� WR� ILQG� VXFK D

U



DQG� E FRXSOHV�7KH� GLVWDQFH� EHWZHHQ� WKH� DLUFUDIWV�DIWHU�WKH�WXUQLQJV�LV�JLYHQ�E\�� � � �> @ ���PLQ�PLQ� FRVFRV��VLQ��� EDED ����� UGGUG ���
ZKHUH� U LV� WKH�GLVWDQFH�ZLWK�ZKLFK� WKH�QH[W�SRVLWLRQ�LV� GHWHUPLQHG�� ,W� LV� DVVXPHG� WKDW� ERWK� DLUFUDIWV� DUH�IO\LQJ�ZLWK� WKH�VDPH�YHORFLW\��Y��,I�WKH�QHJRWLDWLRQ�LV�PDGH�IRU�WKH�SRVLWLRQV�WKDW�DLUFUDIWV�ZLOO�UHDFK�DIWHU�WQVHFRQGV��WKHQ�U Yu WQ� 7KH�DOJRULWKP�UHTXLUHV�G!GPLQ��:KHQ� (T���� LV� FRQVLGHUHG� WKLV� FRUUHVSRQGV� WR�

�VLQ�� FRVFRV
PLQ ED ED �� �tGU ��/HW¶V�GHILQH�WKH�ULJKW�KDQG�VLGH�DV�

�VLQ�� FRVFRV��� ED EDED �� � J ���
7KH� IXQFWLRQ ��� EDJ LV� PRQRWRQH� GHFUHDVLQJ� ZLWK�UHVSHFW� WR� WKH� LQFUHDVH� LQ� ERWK� D DQG E�� ZLWK� D�PD[LPXP�YDOXH�RI���DQG�PLQLPXP�YDOXH�RI����
7KH�QHJRWLDWLRQ� LV�EDVHG�RQ�LWHUDWLYH�URXQGV�RI�RIIHU�DQG� FRXQWHU� RIIHU� ZKHUH� RIIHUV� DUH� LQFUHDVHG�LWHUDWLYHO\� DFFRUGLQJ� WR� WKH� UXOH� EDVH� EDVHG� RQ�SUHYLRXV FRQFHVVLRQV�� $V� D� UHVXOW� WKH� QHJRWLDWLRQ�PRGXOH�JHQHUDWHV�PRQRWRQH�LQFUHDVLQJ��D�E� FRXSOHV�DW�HDFK�LWHUDWLRQ��,I�LW�LV�DVVXPHG�WKDW���D�E�S�� WKLV�FDQ�EH�IRUPXODWHG�DV�IROORZV�
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�����������������������
7KH�QHJRWLDWLRQ�PRGXOH�SURGXFHV�LQFUHDVLQJ�D DQG�ELQ� WKH� UDQJH� �������S���� S����� 7KLV�ZLOO� UHVXOW� LQ� WKH�GHFUHDVH�RI�J�D�E� IURP��� WR���PRQRWRQLFDOO\��7KHQ�LW� LV� DVVXUHG� WKDW� �E\� WKH� PHDQ� YDOXH� WKHRUHP� RI�FDOFXOXV�� WKH� UHTXLUHPHQW� J�D�E��U�GPLQ ZLOO� EH�DFKLHYHG�VRPHZKHUH�IRU�VRPH��D�E� JHQHUDWHG�E\�WKH�QHJRWLDWLRQ�PRGXOH�ZKDWHYHU�WKH�LQLWLDO�VXJJHVWLRQ�LV��
����6LPXODWLRQ�UHVXOWV�
6LPXODWLRQ� UHVXOWV� IRU� WKUHH� FRQIOLFW� VLWXDWLRQV� DUH�JLYHQ�LQ�)LJ��9,��

)LJ��9,�� 6LPXODWLRQ� UHVXOWV� RI� WKH�QHJRWLDWLRQ� EDVHG�FRQIOLFW� UHVROXWLRQ� IRU� WKUHH� GLIIHUHQW� FRQIOLFW�VLWXDWLRQV�

,Q� WKHVH� ILJXUHV� VPDOO� DUURZV� DQG� QXPEHUV� LQGLFDWH�WKH� DLUFUDIWV� DQG� WKH� SDWKV� WKH\� IO\� WKURXJK�� $OO� WKH�FRQIOLFWV�DUH�UHVROYHG�VXFFHVVIXOO\�ZLWK�WKH�PLQLPXP�VHSDUDWLRQ�FULWHULD�RI��QP�VDWLVILHG��7KH�FLUFOHV�LQ�WKH�ILJXUHV� LQGLFDWH� WKH� SRVLWLRQV� RI� DLUFUDIWV� DW� HDFK�PLQXWH� VWDUWLQJ� IURP� WKHLU� LQLWLDO� SRVLWLRQV�� 7KH�SDUDPHWHUV� XVHG� LQ� WKHVH� VLPXODWLRQV� DUH� DOVR�GHSLFWHG�QHDU�WKH�ILJXUHV����
���� *HQHUDOL]DWLRQ� RI� QHJRWLDWLRQ� EDVHG� FRQIOLFW�UHVROXWLRQ�IRU�WKUHH�DLUFUDIW�FRQIOLFWV�
,Q�JHQHUDOL]LQJ�WKH�DOJRULWKP�WR�WKUHH�DLUFUDIW�FDVH�WKH�EDVLF�LGHD�LV�GHWHUPLQLQJ�WKH�DQJOH�RI�GHYLDWLRQ�IURP�WKH� GLUHFW� SDWK� E\� QHJRWLDWLQJ� ZLWK� WKH� RWKHU� WZR�DLUFUDIWV�� 7KHUH� DUH� WKUHH� DLUFUDIWV� QHJRWLDWLQJ��6LQFH�WKH� QHJRWLDWLRQ� SURFHVV� LV� EDVHG� RQ� WDNLQJ�RIIHU� DQG�PDNLQJ� QHZ� RIIHU�� WKH� QHJRWLDWLRQ� EHWZHHQ� WKUHH�DLUFUDIWV� VKRXOG� EH� WXUQ� E\� WXUQ�� $W� HDFK� VWHS� DQ�DLUFUDIW�VKRXOG�WDNH�WKH�RIIHUV�RI�WKH�RWKHU�WZR��PDNH�LWV� QHZ� RIIHU� DQG� DFFHSW� RU� UHMHFW� WKH� VLWXDWLRQ� RI�FXUUHQW� RIIHUV� FRPSDULQJ� WKH� RWKHUV¶� RIIHUV� ZLWK� LWV�QHZ� RIIHU�� ,W� VKRXOG� EH� QRWHG� WKDW�ZKDW� LW� UHMHFWV� RU�DFFHSWV�LV�QRW�WKH�RIIHU�RI�DQ\�RI�WKH�DLUFUDIWV�EXW�WKH�VLWXDWLRQ� WKDW�ZRXOG� UHVXOW�ZLWK� WKH� FXUUHQW�RIIHUV� RI�DOO� WKUHH�� +HQFH�� LQ� WKH� UHMHFWLRQ� FDVH�� DOO� WKH� RIIHUV�VKRXOG� EH� XSGDWHG� UHJDUGOHVV� RI� WKHLU� EHLQJ� WKH�SUREOHPDWLF�RQH�RU�QRW��
,Q� VHFWLRQ� ���� D� IX]]\�UXOH� EDVHG� UHDVRQLQJ� LV� XVHG�FRQVLGHULQJ� WKH� RWKHU� DLUFUDIW¶V� SUHYLRXV� FRQFHVVLRQ�ZLWK� FXUUHQW�DLUFUDIW¶V�SUHYLRXV�FRQFHVVLRQ��)LJ��,,,���,Q� WKH� WKUHH� DLUFUDIW� FDVH� WKH� VDPH�UHDVRQLQJ�ZLOO�EH�XVHG��%XW�WKLV�WLPH�WKHUH�ZLOO�EH�WZR�µRWKHU¶�DLUFUDIWV��7KHUHIRUH�� WKH� PD[LPXP� RI� WKH� WZR� RWKHU� DLUFUDIWV¶�FRQFHVVLRQV� ZLOO� EH� XVHG� DV� WKH� µRWKHU� FRQFHVVLRQ¶��ZLWK�DLUFUDIW¶V�RZQ�SUHYLRXV�FRQFHVVLRQ��
5HJDUGOHVV� RI� WKH� SRLQWV� PHQWLRQHG� DERYH�� WKUHH�DLUFUDIW�FRQIOLFW� UHVROXWLRQ�DOJRULWKP�LV�VLPLODU� WR�WKH�WZR� DLUFUDIW� FDVH� JLYHQ� LQ� VHFWLRQ� ����� )LJ�� 9,,� LV� D�PRGLILHG� YHUVLRQ� RI� )LJ�� ,,�� IRU� WKUHH� DLUFUDIWV�� ,W�VKRZV�WKH�YDULDEOHV�XVHG�LQ�WKH�QHJRWLDWLRQ�SURFHVV����
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