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V�DFWLYH� FRPPXQLRQ� RQ� GHYHORSLQJ� DQG� VHDUFKLQJ�SURFHVV��%HIRUH�XVLQJ�RI�WKLV�ZD\��XQGHUVWDQGLQJ�UXUDO�VRFLHW\
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WKDW� GHYHORSPHQW� QHHG� LQ� RWKHU� SHRSOH� PDQDJHPHQW�ZKR�DUH�QRW�OLYLQJ�RQ�WKDW�YLOODJH��%XW�LQ�WKLV�ZD\��ZH�ORRN�UXUDO�SHRSOH�DV�WKH�RQH�ZKR�DUH�DEOH�WR�VROYH�WKHLU�SUREOHPV� ZLWK� UHO\LQJ� RQ� WKHLU� NQRZOHGJH� DQG�H[SHULHQFH��(VKUDJKL���������,QGLJHQRXV� DJULFXOWXUH� LV� EDVH� RQ� IDUPHU¶V�FRRSHUDWLRQ� ZLWK� QDWXUH�� 6XVWDLQDEOH� DJULFXOWXUH� WKDW�LQVSLUHG�E\�LQGLJHQRXV�V\VWHPV�ZRXOG�UHFWLI\�PRVW�RI�GHILFLHQFLHV� RI� PRGHUQ� DJULFXOWXUH�� ,QGLJHQRXV�DJULFXOWXUH� V\VWHPV� LV� SURGXFWLRQ� RI� FHQWXULHV� RI�FXOWXUDO�DQG�VXEVLVWHQFH�UHYROXWLRQ��7KHVH�V\VWHPV�DUH�FROOHFWLRQV�RI� IDUPHU¶V�H[SHULHQFHV� WKDW�KDYHQ
W� HQMR\�VRXUFHV� H[FHSW� LQSXWV�� FDSLWDO� DQG� LQGLJHQRXV�NQRZOHGJH��$QG� FRQVHTXHQWO\� WKH\� DFFHVVHG� WR� VXFK�VXVWDLQDEOH�DJULFXOWXUH�WKDW�MXVW�LV�GHSHQGHQW�RQ�XVLQJ�UHVWULFWHG� ORFDO� UHVRXUFHV� DQG� H[LVWLQJ� KXPDQH� DQG�DQLPDO� SRZHU�� $W� LQGLJHQRXV� DJULFXOWXUH�� FXOWXUH�GLYHUVLW\�DQG�IUHTXHQF\�ZRXOG�PLQLPL]H�SRVVLELOLW\�RI�ORVV�FURSV�LQ�VSLWH�RI�VLPSOH�WHFKQRORJ\��7KHVH�V\VWHPV�GHVSLWH� RI� OLPLWDWLRQ� RI� VRXUFHV� HQMR\� PHULWV� RI�VSRQVRUV� WUDGLWLRQV� DQG� LQWHOOLJHQW� PHWKRGV� RI� XVLQJ�DQLPDOV�� ILHOGV�� DQG� FRPSDWLEOH� FURS� VSHFLHV�� 7KXV�HFRORJLFDO�DJULFXOWXUH�VFKRODUV�FRQVLGHU�WKHVH�V\VWHPV�DV� XQLTXH� VDPSOHV� WR� GHWHUPLQH� VXVWDLQDELOLW\�VWDQGDUGV�LQ�DJULFXOWXUHV�DFWLYLWLHV��3HQQ\����������7KLV�NQRZOHGJH�ZRXOG�ULVH�DW�GLIIHUHQW�ILHOGV�VXFK�DV�ODQJXDJH��ERWDQLFDO�DQG�]RRORJ\�DQG�DOVR�VNLOOV�DQG�PDQXDO�DQG�DJULFXOWXUH�SURIHVVLRQV�WKDW�DOO�DUH�SURGXFW�RI�KXPDQ�HIIRUWV�LQ�KLV�HQYLURQPHQW��7KLV�LQIRUPDWLRQ�FRQWDLQ� EHVW�� XVHIXO� DQG� FRQVLVWHQW� FROORFDWLRQ� RI�H[SORLWLQJ�PHWKRGV�DQG� OLYLQJ� LQ� VSHFLDO�HQYLURQPHQW�ZKLFK� EH� WUDQVPLWWHG� WKURXJK� YHUEDO� DQG� HPSLULFDO�ZD\�IURP�RQH�JHQHUDWLRQ�WR�DQRWKHU��6PLWD����������� 'LIIHUHQW� GHILQLWLRQV� ZHUH� SUHVHQWHG� DERXW�
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LQGLJHQRXV� NQRZOHGJH� E\� H[SHUWV� WKDW� HDFK� RI� WKHP�SUHVHQW� WKHLU� LGHD� DERXW� WKLV� NQRZOHGJH� IURP� WKHLU�YLHZSRLQW��(DFK�RI�WKHP�HPSKDVLV�RQ�D�VSHFLDO�DVSHFW�RI�LQGLJHQRXV�NQRZOHGJH�DFFRUGLQJ�WR�WKHLU�YLHZSRLQW��2[IRUG� YRFDEXODU\� GHILQH� WKH� ZRUG� LQGLJHQRXV�NQRZOHGJH�VXFK�WKLV��LW�LV�FUHDWHG�QDWXUDOO\�LQ�D�UHJLRQ�ZKLFK� LV� UHODWHG� WR� WKH� SHRSOH� RI� WKDW� UHJLRQ�� �$]NLD�DQG� ,PDQL�� ������� ,QGLJHQRXV� NQRZOHGJH� LV� D�NQRZOHGJH�WKDW�KDV�EHHQ�JURZQ�LQ�D�ORQJ�WLPH�DQG�KDV�WUDQVIHUUHG�IURP�RQH�JHQHUDWLRQ�WR�RWKHU�JHQHUDWLRQ�LQ�KHUHGLWDU\�IRUP��.DUDPL�DQG�0RUDGL���������:LOOLDPV�DQG�0ROLQD�KDYH�GHILQHG� LQGLJHQRXV�NQRZOHGJH�VXFK�WKLV�� LQGLJHQRXV� NQRZOHGJH� LV� WKH� OHDUQLQJ� PHWKRGV��XQGHUVWDQGLQJ� DQG� DWWLWXGH� WR� WKH� ZRUOG�ZKLFK� LV� WKH�UHVXOW�RI�H[SHULHQFH�DQG�VROYLQJ�SUREOHPV�DFFRUGLQJ�WR�WHVW� DQG� HUURU�E\� WKH�SHRSOH�ZKR� DUH� DFWLYH�DQG�KDYH�XVHG� WKHLU� DYDLODEOH� UHVRXUFHV� RQ� LWV� VXLWDEOH� WLPH��&KDPEHUV� ZLWK� HPSKDVL]LQJ� RQ� SHRSOH
V� UROH� LQ�GHYHORSPHQW� SURFHVV�� EHOLHYHG� WKDW� WKH� SKUDVH� UXUDO�SHRSOH
V� NQRZOHGJH� LV� PRUH� VHQVLEOH� WKDQ� WKH� RWKHU�SKUDVH� VXFK� HWKQLF� HFRORJ\�� HWKQRJUDSKLF� NQRZOHGJH��HWKQLF�FODVVLILFDWLRQ��+H�DOVR�EHOLHYHG�WKDW�LQGLJHQRXV�NQRZOHGJH�LV�D�NQRZOHGJH�WKDW�LV�FUHDWHG�QDWXUDOO\�DQG�LV� HPDQDWHG� IURP� JHRJUDSKLFDO� FLUFOH�� �&KDPEHUV���������8QOLNH� GHYHORSPHQW� WKDW� LV� GHSHQGHQW� RQ� XVLQJ�PD[LPXP� RI� QDWXUDO� VRXUFHV� LQ� RUGHU� WR� FXUUHQW�JHQHUDWLRQ¶V�DFFHVV�WR�PD[LPXP�HFRQRPLF�JURZWK�DQG�LQFRPH���VXVWDLQDEOH�GHYHORSPHQW�LQVLVWV�RQ�VXSSO\LQJ�FXUUHQW� JHQHUDWLRQ¶V� QHHGV� ZLWKRXW� MHRSDUGL]LQJ� QH[W�JHQHUDWLRQ¶V�IDFLOLWLHV�IRU�VXSSO\LQJ�WKHLU�QHHGV��3ROLF\�PDNLQJ� LV� LPSRVVLEOH� DQG� XQDFFHSWDEOH� ZLWK� QR�SURJUDP� WKDW� OHDGV� WR� VWDUYDWLRQ�� SRYHUW\�� VRFLDO�LQHTXDOLW\� DQG� HQYLURQPHQW� SROOXWLRQ� DW� FLWLHV� DQG�YLOODJHV� DQG� ILQDOO\� WR� HFRORJLF� GHYDVWDWLRQ�� ,Q�FRQWUDVW��NLQG�RI�GHYHORSPHQW�LV�DFFHSWDEOH�WKDW�OHDGV�WR�FRQWLQXHV�LPSURYHPHQW�RI�OLIH�TXDOLW\�IRU�DOO�JOREDO�VRFLHW\�DQG�QH[W�JHQHUDWLRQV��$FFHVVLQJ�WR�WKLV�JRDO�LV�SRVVLEOH� MXVW� WKURXJK� SURWHFWLQJ� QDWXUDO� VRXUFHV� DQG�VXVWDLQDEOH�XVH�RI�WKHVH�VRXUFHV���$FFHVVLQJ� WR� LQGLJHQRXV� NQRZOHGJH� ZRXOG�HQIRUFH� SULPDU\� IRXQGDWLRQ� RI� VXVWDLQDEOH�GHYHORSPHQW��2Q� WKH�RQ�KDQG�� LQGLJHQRXV�NQRZOHGJH�LV�SURGXFWLRQ�RI�HPSLULFDO� OHDUQLQJ�SURFHVV�DQG�DW�WKH�RWKHU�KDQG� LV� WHVW� DQG�HUURU�RI� IHZ� WKRXVDQG�\HDUV�RI�RQH�VRFLHW\�LQ�UHODWLRQ�WR�LWV�HQYLURQPHQW��,W�LV�REYLRXV�WKDW� WKLV� NQRZOHGJH� UHSUHVHQWV� KXPDQ¶V� LQWHUDFWLRQ�ZLWK� QDWXUH� DQG� GLVSOD\V� IHDWXUHV� RI� FOLPDWH� DQG�VSHFLILFDWLRQV�RI�YHJHWDULDQ�DQG�DQLPDO�QDWXUH�RI�RQH�UHJLRQ� DQG� PRUH� LPSRUWDQW�� LW� GLVSOD\V� WKHLU�LQWHUDFWLRQV�ZLWK�KXPDQ�.RODZRSOH�����������%\� SRVVHVVLQJ� WKLV� YDOXDEOH� LQIRUPDWLRQ� LW� LV�SRVVLEOH� WR�SUHGLFW� LWV�FRPSRQHQW� UHODWLRQV� �� DQG� LW� LV�SRVVLEOH�WR�XVH�RI�LWV�ODWHQW�SRZHU�LQWHOOLJHQWO\�VR�WKDW�ERWK�EDODQFH�EH�SUHVHUYHG�DQG�DOVR�KXPDQ¶V�QHHGV�EH�VXSSOLHG���

$W� WKH� RWKHU� KDQG� IXUWKHUPRUH� YDOXDEOH� ODWHQW�LQIRUPDWLRQ� LQ� LQGLJHQRXV� NQRZOHGJH�� YLOODJHU¶V�HSLVWHPRORJ\���ZRXOG�HQIRUFH�UHODWLRQ�EHWZHHQ�H[SHUWV�DQG� ORFDO� PHQ�� 7KLV� LVVXH� LV� SRVVLEOH� WKURXJK� GHHS�DQDO\]LQJ� RI� LQGLJHQRXV� NQRZOHGJH� DQG� IDPLOLDUL]LQJ�ZLWK� ORFDO� SHRSOH¶V� DWWLWXGHV� DQG� HSLVWHPRORJ\� DQG�WKURXJK� WKDW� UDIW� EHWZHHQ�PHQ� DQG� H[SHUWV�ZRXOG� EH�UHVWRUHG�� (YHU\WKLQJ� LV� LQWHU�UHODWHG� DW� YLOODJH� DQG�LQWHOOLJHQW� UXUDO� SHRSOH� E\� FRQVLGHULQJ� DFFHVVLEOH�WKLQJV� LQ�QDWXUH�RU�HDVLO\� LV�REWDLQDEOH��ZRXOG�VXSSO\�WKHLU�QHHGV��%R[���������%URDFKLQJ�LQGLJHQRXV�NQRZOHGJH�LVVXH�LQ�RUGHU�WR�SUHVHQWLQJ� QHZ� DSSURDFKHV� ZDV� UHLQIRUFHV� LQ� FXUUHQW�GHFDGH� ZKLFK� LQVLVWV� RQ� KXPDQ�RULHQWHG� GHYHORSLQJ�DQG� VXVWDLQLQJ�� ,Q� WKLV� DWWLWXGH��GHYHORSPHQW�SURFHVV��HQYLURQPHQWDO��VRFLDO�DQG�FXOWXUDO�FRQVLGHUDWLRQV��ZDV�FRQVLGHUHG�LPSRUWDQW�LQ�DGGLWLRQ�WR�HFRQRPLF�LQWHUHVWV��3ULQFLSOH� RI� VXVWDLQDEOH� GHYHORSPHQW� FDQ� EH�VXPPDUL]HG�VR�WKDW�GHYHORSPHQW�VKRXOG�EH�FRQVLVWHQW�ZLWK� GHVLUHG� VRFLHW\� IURP� DVSHFWV� RI� VXVWDLQDEOH�HQYLURQPHQW�� IDLU� VRFLDO� DVSHFW�� DQG� IURP� HFRQRPLF�HIILFLHQF\� DQG� FXOWXUDO� YLHZSRLQW�� &RQVLGHULQJ�SHRSOH¶V� LQGLJHQRXV� NQRZOHGJH� ZDV� HPSKDVL]HG�GLUHFWO\�RU�LQGLUHFWO\�DV�RQH�RI�WKH�GHYHORSPHQW�QHHGV��DW�PRVW�RI�IRUW\�SULQFLSOHV�RI�VXVWDLQDEOH�GHYHORSPHQW�FKDUWHU�� &RQVLGHULQJ� LQGLJHQRXV� NQRZOHGJH� PHDQV�DFFHSWLQJ� YDULDWLRQ� SULQFLSOH� DQG� GHVFULEHV� WKDW� DOO�SHRSOH� VKDUH� DQG� SDUWLFLSDWH� DW� YDULDWLRQ� DQG� FXOWXUH�ULFKQHVV� DQG� WKH\� FUHDWH� FRPPRQ� KXPDQ¶V� KHULWDJH��6XVWDLQDEOH� GHYHORSPHQW� ZRXOG� QRW� EH� DEOH� WR� EH�VXFFHVV� ZLWKRXW� LGHQWLI\LQJ� SHRSOH¶V� LQGLJHQRXV�NQRZOHGJH�� UROH� DQG� LWV� SRVLWLRQ� DQG� DOVR� ZLWKRXW�SURWHFWLQJ� NQRZOHGJH� DQG� LQGLJHQRXV� SHRSOH
V� ULJKWV��EHFDXVH� LQGLJHQRXV� NQRZOHGJH� KDV� PRVW� FRQVLVWHQF\�ZLWK�SULQFLSOH�RI�VXVWDLQDEOH�GHYHORSPHQW��.DUDPL�DQG�0RUDGL����������1HFHVVLW\� RI� DWWHQWLRQ� WR� LQGLJHQRXV� NQRZOHGJH�ZDV� DSSHDUHG� PRUH� GXH� WR� IDLOXUH� RI� FRPPRQ�GHYHORSPHQW�VDPSOHV��HVSHFLDOO\�DW�UXUDO�GHYHORSPHQW��DQG�EHLQJ�DWWUDFWHG�WR�LW�WR�KHOS�IRUPDO�NQRZOHGJH�ZDV�LGHQWLILHG� YHU\� FULWLFDO��$W� WKH� FRQWH[W� RI� FRRSHUDWLYH�DSSURDFK� DV� QHZ� DSSURDFK� WKDW� LV� EDVH� RQ� SDUDGLJPV�ZKLFK� IRUPV� FRQFHSWV� RI� GHYHORSPHQW�� IRFXV�RQ�QHZ�UHYROXWLRQ� LV� HPHUJHQFH� RI� QHZ� SURILFLHQF\� WKDW� LV�FDOOHG�LQGLJHQRXV�NQRZOHGJH��&RRSHUDWLYH�DSSURDFK�LV�VHHNLQJ�WR�V\VWHPDWLF�XVH�RI�LQGLJHQRXV�NQRZOHGJH�DW�UHODWHG�UHVHDUFKHV�WR�WHFKQRORJLF�DFWLRQV���$FFRUGLQJ� WR� GLIIHUHQW� GHILQLWLRQV� RI� LQGLJHQRXV�NQRZOHGJH��LW� LV�SRVVLEOH�WR�FRXQW�LW�DV�SDUW�RI�XQLTXH�FXOWXUH� RI� HDFK� HFRV\VWHP� RU� FRXQWU\� DQG� WKDW� LV�NQRZOHGJH� DQG� ILQGLQJV� ZKLFK� REWDLQHG� WKURXJK�H[SHULHQFH� LQ� RUGHU� WR� EH� FRQVLVWHQW� ZLWK� FHUWDLQ�HFRV\VWHP� FRQGLWLRQV�� DQG� FKDQJHG� DV� SDUW� RI� VRFLDO�DQG�SURGXFWLYH�FXOWXUH�RI�WKDW�VRFLHW\�RYHU� WLPH��7KLV�DFNQRZOHGJHV�� UHSUHVHQW� FRPSDWLELOLW\� PHWKRGV� ZLWK�QDWXUH� DQG� HVWDEOLVKLQJ� UHDVRQDEOH� UHODWLRQVKLS�
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EHWZHHQ� KXPDQ� DQG� KLV� HQYLURQPHQW�� $QG� KDV�FRPSOHWH� KDUPRQ\� ZLWK� SULQFLSOH� RI� VXVWDLQDEOH�GHYHORSPHQW��IRUP�WKLV�YLHZSRLQW��%XUJHU����������
&KDUDFWHUV�RI�LQGLJHQRXV�NQRZOHGJH���

7KH�FKDUDFWHUV�RI�LQGLJHQRXV�NQRZOHGJH�OLNH�WKH�GHILQLWLRQ�RI� WKLV�NQRZOHGJH�DUH�SUHVHQWHG�E\�H[SHUWV�LQ�GLIIHUHQW�ZD\V�ZKLFK�ZH�ZLOO�H[SODLQ�DERXW�WKHP�DV�IROORZ���
���LW�LV�EDVHG�RQ�H[SHULHQFH��,QGLJHQRXV� NQRZOHGJH� LV� WKH� UHVXOW� RI� SHRSOH
V�H[SHULHQFH�GXULQJ�PDQ\�FHQWXULHV���
���LW�ZDV�WHVWHG�GXULQJ�FHQWXULHV�E\�ZRUNLQJ�RQ�LW��
��� LW� LV� FRPSDWLEOH� ZLWK� LQGLJHQRXV� HQYLURQPHQW�DQG�FXOWXUH��,QGLJHQRXV�NQRZOHGJH�ZDV�FUHDWHG�WKURXJK�QDWLYH�VRFLHWLHV� DQG� LW� ZDV� IRUPHG� DFFRUGLQJ� WR� WKHLU� QHHGV�DQG�GXULQJ�WLPH�WKH�WKLQJV�ZKLFK�ZHUH�QRW�FRPSDWLEOH�ZLWK� LQGLJHQRXV� HQYLURQPHQW� ZHUH� RPLWWHG�� VR� ZKDW�ZDV� UHPDLQHG� ZDV� FRPSDWLEOH� ZLWK� WKH� HQYLURQPHQW�DQG�FXOWXUH�RI�WKDW�VRFLHW\��$PLUL�$UGHNDQL�DQG��������
����LW�LV�G\QDPLF�DQG�LV�FKDQJLQJ���6LPXOWDQHRXVO\�ZLWK�FKDQJLQJ�LQGLJHQRXV�FXOWXUH��WKH�LQGLJHQRXV�NQRZOHGJH�ZDV�FKDQJLQJ�WRR������WKH�NQRZOHGJH�RI�UXUDO�SHRSOH�ZDV�QRW�WHFKQLFDO���7KLV� NQRZOHGJH� ZDV� FRQVLVWHG� RI� UXUDO� SHRSOH
V�ZLVKHV��YDOXHV�DQG�SUHIHUHQFHV��
����WKH�UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�VWDWLVWLF����7KLV�NQRZOHGJH�ZDV�IRUPHG�DFFRUGLQJ�WR�SHRSOH
V�FXOWXUH�� VRFLDO� DQG� HFRQRPLF� KLVWRU\�� 7KH� KLVWRU\�ZKLFK� ZDV� ZULWWHQ� E\� WKHVH� UXUDO� SHRSOH� VKRZV� WKDW�WKHLU�PDQQHU�DQG�DFWLYLWLHV�ZHUH�HIILFLHQW�LQ�FKDQJLQJ�RI�WKHLU�FRQGLWLRQV��
����UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�HQRXJK���0D\EH� WKH� UXUDO� SHRSOH� DUH� NQRZOHGJHDEOH� EXW�WKH\� OLNH� WR�NQRZ�PRUH�DQG�PRUH��%HFDXVH�WKH\�ZDQW�WR� EH� SRZHUIXO� LQ� WKHLU� GLVFXVVLRQV� ZLWK� SROLWLFDO��HFRQRPLFDO�DQG�VRFLDO� IRUFHV�ZKR�PDGH� WKHVH�SHRSOH�SRYHUW\� EHIRUH� JLYH� WKHP� WHFKQRORJ\� �=DUH� DQG�<DJKRXEL���������
���� UXUDO� SHRSOH
V� NQRZOHGJH� KDV� URRW� RQ� WKHLU�SROLWLFDO�HFRQRP\�DQG�LV�PRUH�LPSRUWDQW�LQ�SROLWLFDO�ILHOG���7KH� DGYDQWDJHV� WKDW� UXUDO� SHRSOH� FDQ� JHW� IURP�LQGLJHQRXV� NQRZOHGJH� DUH� WKH� NQRZOHGJH� WKDW� LV�FUHDWHG� DQG� UHOHDVHG� ORFDOO\� DQG� LV� RQ� WKHLU� DXWKRULW\�DQG� DOVR� GHSHQGV� RQ�PDLQ� IDFWRUV� LQ� UHJLRQDO� SROLWLF�

HFRQRP\� �ODQG� GLVWULEXWLRQ�� PDUNHWLQJ� UHODWLRQV�� DQG�YHUWLFDO� OLQNV� DQG� «��� 6R� LPSURYHPHQW� RI� WKHLU�OLYHOLKRRGV�GHSHQGV�RQ�LQWHUIHUHQFHV�ZKLFK�ZHUH�PDGH�WR�SHUYDGH�RQ�WKHVH�PDLQ�IDFWRUV��
����PRVW�RI�WKH�UXUDO�SHRSOH�DUH�SXEOLF�RULHQWHG��0RVWO\��WKH\�KDYH�D�OLWWOH�LQIRUPDWLRQ�DERXW�PDQ\�WKLQJV�ZKLFK�LV� LQ�FRQWUDVW�ZLWK�DFDGHPLF�HGXFDWLRQV��6SHFLDOLVW�SHRSOH�LQ�XQLYHUVLWLHV�KDYH�GHHS�NQRZOHGJH�LQ� OLWWOH� ILHOGV� �RI� FRXUVH�VRPH�RI� WKHVH�QDWLYH�SHRSOH�DUH�VSHFLDOLVW�WRR���5D]DYL���������
�����LQGLJHQRXV�NQRZOHGJH�V\VWHPV�DUH�KROLVW��/RFDO�SHRSOH�FRQVLGHU�WKH�RWKHU�SHRSOH
V�SUREOHPV�DV�WKHLU�SUREOHPV�DQG�WU\�WR�VROYH�WKHVH�SUREOHPV�LQ�D�ZKROH�IUDPH�ZLWK�XVLQJ�WKHLU�NQRZOHGJH��
����� LQGLJHQRXV� NQRZOHGJH� V\VWHPV� FRPELQH� WKH�FXOWXUH�DQG�UHOLJLRXV�EHOLHYHV��5HOLJLRXV� EHOLHYHV� DV� D� SDUW� RI� LQGLJHQRXV�NQRZOHGJH�DUH�QRW�VHSDUDWHG�IURP�WHFKQLFDO�NQRZOHGJH�DQG�WKHVH�EHOLHYHV�HIIHFW�RQ�SHRSOH
�GR�DQG�GRQ¶W���
����� LQGLJHQRXV� NQRZOHGJH� V\VWHPV� SUHIHU� WKH� OHVV�ULVN�WR�PRVW�SURILW�(VFDSLQJ�RI�ULVN�LV�LPSRUWDQW�IRU�QDWLYH�SHRSOH��IRU�H[DPSOH�D�QDWLYH�SHUVRQ�XVXDOO\�NHHSV�VRPH�JRDWV�IRU�SRVVLEOH� FDVHV� VXFK� DV�GLVHDVH� RI� KLV� FKLOGUHQ�DQG�KH�DQG�KH�GLGQ
W�H[SHFW�DQ\�LQFRPHV�RI�WKHVH�FDVHV��

�&RQFOXVLRQ�DQG�GLVFXVVLRQ���DOVR� �� QHFHVVLW\� RI� FRQVLGHULQJ� LQGLJHQRXV�NQRZOHGJH� DW� GHYHORSLQJ� H[WHQVLRQ� SURJUDPV� LV�HPDQDWHG� IURP�ZKHUH� WKDW� LV� FRQVLGHUHG� DV� SULQFLSDO�FRPSRQHQWV�DQG�VXVWDLQDEOH�KXPDQ�GHYHORSPHQW�LWHPV�LV�HPDQDWHG�IURP�VDPH�VRXUFHV��$W�VXVWDLQDEOH�KXPDQ�GHYHORSPHQW��SHRSOH�DUH�FRQVLGHUHG�DV�³JRDO´�RI�VRFLDO�DQG� HFRQRPLF� SROLFLHV� WKDW� WKHLU� UDQJH� RI� WKHLU�VHOHFWLRQV� ZRXOG� EH� H[WHQGHG� LQ� RUGHU� WR� DFWLYHO\�SDUWLFLSDWH� DW� GHFLVLRQ� PDNLQJ�� 7KHUHIRUH�� SHRSOH¶V�SDUWLFLSDWLRQ�LV�RQH�RI�WRROV�RI�VXVWDLQDEOH�DJULFXOWXUH�GHYHORSPHQW��%XW�DFWLYH�UXUDO�SHRSOH¶V�SDUWLFLSDWLRQ�DW�H[WHQVLRQ�SURJUDPV�DV�D�IRUP�RI�VXVWDLQDEOH�ZRXOG�QRW�EH�SRVVLEOH�XQOHVV�E\�EHOLHYLQJ� UROH�RI� UXUDO� SHRSOH¶V�NQRZOHGJH��YLVLRQ�DQG�VNLOOV���6R�� HIIRUW� DQG� QDWLRQDO� FRPPLWPHQW� DQG� PXOWL�GLPHQVLRQDO� VXSSRUW� LV� YHU\� FULWLFDO� IRU� UHFRUGLQJ��YDOXLQJ��H[WHQGLQJ�DQG�H[FKDQJLQJ�WKLV�ULFK�VRXUFH�DQG�DOVR� SUHSDULQJ� PHFKDQLVP� DQG� SUDFWLFDO� VWUDWHJ\� IRU�V\QWKHVL]LQJ�WKLV�NQRZOHGJH�ZLWK�QHZ�NQRZOHGJH�DQG�DJULFXOWXUDO�GHYHORSPHQW�SURJUDPV���$JULFXOWXUDO� H[WHQVLRQ� ZDV� LGHQWLILHG� DV� RQH�SRZHUIXO� ,7� IRFXVHG� DUHD�� GXH� WR� UROH� YDULDWLRQ� DW�NQRZOHGJH�V\VWHP�DQG�DJULFXOWXUH� LQIRUPDWLRQ�DW�RQH�KDQG� DQG� DW� WKH�RWKHU� KDQG�GXH� WR� LWV� GHSHQGHQFH�RQ�YDULRXV� H[FKDQJHV� DPRQJ� IDUPHUV�� WKDW� FDQ�KDV�JUHDW�
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DIIHFW�RQ� UXUDO� VRFLHW\�DQG�GHYHORSLQJ�DJULFXOWXUH��6R�WKDW�ZRUN� DQG� SURGXFWLRQV�RI� IDUPHUV�ZRXOG� LQFUHDVH��E\�IDUPHU¶V�DFFHVV�DQG�XVH�RI�,QWHUQHW�DQG�VXEVLVWHQFH�IDUPHUV� DW� DOO� RYHU� WKH� ZRUOG� DUH� DW� GHYHORSLQJ� E\�JDLQLQJ�QHHGHG�NQRZOHGJH�DQG�LQIRUPDWLRQ�WKDW�GXULQJ�WLPH� ZRXOG� EHFRPLQJ� DV� FRPPHUFLDO� SURGXFHUV��7UDQVPLWWLQJ� IURP� V\VWHP�F\FOH� VRXUFH� RI� DJULFXOWXUH�WR�WHFKQRORJ\�F\FOH�V\VWHP�RI�DJULFXOWXUH�SODFHG�PRUH�UHVSRQVLELOLW\� RQ� DJULFXOWXUDO� H[WHQVLRQ� EHFDXVH�DJULFXOWXUH� H[WHQVLRQ� V\VWHP� LV� DV� YLWDO� WHFKQRORJ\�WUDQVIHU� FURVVLQJ� WR� IDUPHUV� DW� RQH� KDQG� DQG� DV�FURVVLQJ�IRU�UHIHUULQJ�IHHGEDFNV��QHHGV�DQG�DJULFXOWXUH�LVVXHV��UHVHDUFKHUV�DQG�SROLF\�PDNHUV�RI�PDUNHW���:KDW� WKDW� LV� REYLRXV� LV� WKDW� H[WHQGLQJ� DQG�UHVHDUFKLQJ� DJULFXOWXUH� FDQ� KHOS� WR� VXVWDLQDELOLW\�WKURXJK� FORVH� UHODWLRQ� WR� IDUPHUV� �� DWWHQGLQJ� WR� WKHLU�H[SHULHQFHV� �� JDLQLQJ� WKHLU� LQIRUPDWLRQ� DQG� ORJLFDO�XQGHUVWDQGLQJ� RI� DJULFXOWXUH� DFWLYLWLHV� �� DWWHQGLQJ� WR�WKHLU� YLWDO� QHHGV� IRU� GRLQJ� ³GHPDQG�EDVH´� UHVHDUFKHV�DQG� H[WHQVLRQ� HGXFDWLRQ� HIIRUWV� IRU� GHYHORSLQJ�DJULFXOWXUH� �� DW� SURFHVV� RI� LPSURYLQJ� DJULFXOWXUH�GHYHORSPHQW���)LQDOO\�QDWLYH�NQRZOHGJH�DV� D�FRQVWDQW� VWUXFWXUH��ZLWK� PDQ\� \HDUV� H[SHULHQFH� FRXOG� DWWDLQ� D� GHHS�XQGHUVWDQGLQJ� DQG� LQVLJKW� RI� WKH� HQYLURQPHQW� DQG�HFRORJLF� H[FKDQJHV�� 7KLV� NQRZOHGJH� LV� FRQYH\HG� WR�QH[W� JHQHUDWLRQ� DQG� WKH� QH[W� FRQYH\HG� LW� WR� WKHLU�FKLOGUHQ�� 1DWLYH� NQRZOHGJH� LV� RQ� WKH� YHUJH� RI�GHVWUXFWLRQ�OLNH�D�FXUDWLYH�SUHVFULSWLRQ�WKDW�KDV�KLGGHQ�D FRQVWDQW�JODPRXU�RQ�LW��%\�G\LQJ�HDFK�QDWLYH�SHUVRQ��WKH�JUHDW� WUHDVXU\�RI�NQRZOHGJH�ZLOO� OD\�XQGHUJURXQG�DQG� WKHVH� NQRZOHGJH� VRXUFHV� DUH� GHVWUR\LQJ� YHU\�VSHHGLO\��� 2Q� WKH� UHVHDUFK� ZKLFK� ZDV� GRQH� E\�%R]DUMRPKDUL� �������ZLWK� WKLV� WLWOH� �DQDO\]LQJ� QDWLYH�NQRZOHGJH�SRVLWLRQ�RQ�UXUDO�VXVWDLQDEOH�GHYHORSPHQW���,W� ZDV� VSHFLILHG� WKDW� DOWKRXJK� WKHUH� DUH� PDQ\�GLIIHUHQFHV�EHWZHHQ�QDWLYH�DQG�PRGHUQ�NQRZOHGJH�EXW�WKH\�DUH�QRW� LQ�FRQWUDVW�ZLWK�HDFK�RWKHU��EHFDXVH�WKH\�DUH� HDFK� RWKHU
V� VXSSOHPHQW� DQG�ZH� FDQ
W� EH� VXFFHVV�ZKHQ� ZH� XVH� WKHP� VHSDUDWHO\�� $FFRUGLQJ� WR� QHZ�SDUDPHWHUV� LQ� UXUDO� GHYHORSPHQW�� IRU� VROYLQJ� UXUDO�SUREOHPV��DW�WKH�ILUVW�ZH�VKRXOG�XVH�RI�QDWLYH�VROXWLRQV�DQG�LI�LW�ZDV�QRW�HIILFLHQW��ZH�FDQ�XVH�DQG�WHVW�H[WHUQDO�VROXWLRQV��� 5HVHDUFK� ILQGLQJV� ZKLFK� ZDV� GRQH� E\� (PDGL�DQG�$PLUL��������ZLWK�WKLV�WLWOH���FRPSLODWLRQ�RI�QDWLYH�DQG� PRGHUQ� NQRZOHGJH� LV� QHFHVVDU\� IRU� UHDFKLQJ�DJULFXOWXUH� VXVWDLQDEOH�GHYHORSPHQW�� VLJQLI\� WKDW�7KH�EHOLHYH�RI�HGXFDWHG�SHRSOH� WR�QDWLYH�SHRSOH�DQG� WKHLU�NQRZOHGJH� �� SUHFRQGLWLRQ� IRU�PDNLQJ� WKHP� FORVH�� LV�FDOOHG�FRPELQDWLRQ�DQG�FRPSLODWLRQ��0DNLQJ�HYROXWLRQ�LQ�PRGHUQ�V\VWHP�IRU�DWWHQWLRQ�WR�WHQWDWLYH�NQRZOHGJH�LV� WKH� PDLQ� QHFHVVLW\� IRU� WKLV� FRPSLODWLRQ�� $QRWKHU�QHFHVVLW\�IRU�WKLV�HYROXWLRQ�LV�WKH�UHVHDUFKHU
V�DWWHQWLRQ�WR� H[SHULPHQWDO� DFFXPXODWHG� ZLVGRP� DQG� KLVWRULFDO�

H[SORLW�E\�XVLQJ�TXDOLWDWLYH�DQG�FRPPXQLRQ�PHWKRGV��$OVR� DSSO\LQJ� FRPSLODWLRQ� PHWKRGV� DQG� PDNLQJ�HYROXWLRQ� DPRQJ� JRYHUQPHQW�� HGXFDWLRQDO� FHQWHUV��IDUPHUV�DQG�SHDVDQW�LV�WKH�QHFHVVLW\�DQG�SUH�FRQGLWLRQ�IRU�FRPELQDWLRQ�RI�PRGHUQ�DQG�QDWLYH�NQRZOHGJH��� 5HVHDUFK�ILQGLQJV�WKDW�ZDV�GRQH�E\�.DULPL�ZLWK�WKLV�WLWOH���QDWLYH�NQRZOHGJH� LQ�GHYHORSPHQW�SURFHVV��VLJQLI\�WKDW�QDWLYH�NQRZOHGJH�ZDV�D�HVVHQWLDO�HOHPHQW�DQG� LPSRUWDQW� VRXUFH� IRU� UHDOL]DWLRQ� RI� VXVWDLQDEOH�GHYHORSPHQW�� SRYHUW\� UHGXFWLRQ��PDNLQJ� ORFDO� SHRSOH�FDSDEOH�DQG�PRWLYDWH� WKHP� WR�SDUWLFLSDWH� LQ�DFWLYLWLHV�IRU�DJULFXOWXUH�DQG�UXUDO�GHYHORSPHQW��GHYHORSLQJ�DQG�SURGXFW� VXLWDEOH� WHFKQRORJ\�� UXUDO� VRFLHW\
V� VHOI�UHOLDQFH�DQG�VHOI�VXIILFLHQF\��)RU� WKLV�UHDVRQ�DOO�VLGH
V�WU\�� SDUWQHUVKLS� DQG� SURWHFWLRQ� IRU� UHFRUG� DQG�UHJLVWUDWLRQ��FRPSDWLELOLW\��GLVWULEXWLRQ�DQG�SURPRWLRQ���H[FKDQJH� RI� WKLV� UHVRXUFHV� DQG� DOVR� VXLWDEOH� DQG�VFLHQWLILF�JXLGHOLQHV�IRU�FRPSLODWLRQ�RI�WKLV�NQRZOHGJH�ZLWK� QHZ� NQRZOHGJH� DQG� UXUDO� DQG� DJULFXOWXUDO�GHYHORSPHQW�SODQV�DUH�QHHGHG��
&RUUHVSRQGLQJ�$XWKRU��0HKGL�1D]DUSRXU��'DPDYDQG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��'DPDYDQG��,UDQ�(�PDLO��VDED�����#\DKRR�FRP�
�
5HIHUHQFHV��

��� $PLUL� $UGHNDQL�� 0�� DQG� 6KDKYDOL�� 0��3ULQFLSOHV�� FRQFHSWV� DQG� LQGLJHQRXV�NQRZOHGJH�$JULFXOWXUH��VHULHV�RI�SXEOLFDWLRQV�DQG�GHYHORSPHQW�RI� YLOODJHV�1R������6HFRQG�(GLWLRQ���������� %RX]DUMPHKUL�� .K�� LQGLJHQRXV� IDUPLQJ�NQRZOHGJH� RI� JHQGHU� DQG� LWV� UROH� LQ� 5XUDO�'HYHORSPHQW� DQG� 5HVHDUFK�� &HQWUH� RI�4XDUWHUO\� 7HKUDQ� 8QLYHUVLW\� :RPHQ��:RPHQ
V�5HVHDUFK������������ 3RS]DQ�� $�� 'HVLJQ� DQG� FRPSLODWLRQ� RI�LQGLJHQRXV� NQRZOHGJH�� PRGHUQ� PHGLD� LQ�RUGHU� WR� DFKLHYH� D� SDUWQHUVKLS� DSSURDFK� LQ�.HUPDQVKDK� SURYLQFH� �� HQG� RI� SHULRG� OHWWHU�3K'�7HKUDQ�8QLYHUVLW\�)DFXOW\�RI�$JULFXOWXUH�WR�KHOS�$]NLD�DQG�6H\HG�0DKPRXG�+RVVHLQL����������� &KDPEHUV�� 5REHUW� �� UXUDO� GHYHORSPHQW��SULRULW\� SDUW� WR� WKH� SRRU� �VXSSRUWLQJ�YXOQHUDEOH� JURXSV��� WUDQVODWHG� E\� 0XVWDID�$]NLD��7HKUDQ�8QLYHUVLW\�3UHVV����������� )DUURNKL�� 6� DQG� <DJKRXEL�� -�� WHFKQRORJ\�GHYHORSPHQW� WKURXJK� LQGLJHQRXV� NQRZOHGJH�V\VWHPV�ZLWK�DJULFXOWXUDO�UHVHDUFK���-RXUQDO�RI�-LKDG��1R�����������������
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��� =DUH�� +� DQG� <DJKRXEL�� -�� DWWLWXGH� WR� WKH�LQGLJHQRXV�NQRZOHGJH���-RXUQDO�RI�MLKDG��1R�������������������� 5D]DYL��0��$JULFXOWXUH�DQG�QDWXUDO�UHVRXUFHV��LQGLJHQRXV�NQRZOHGJH�DQG�FRPELQLQJ�LW�ZLWK�PRGHUQ� NQRZOHGJH�� -LKDG�PDJD]LQH�� WZHQW\�ILYH�\HDUV��1R���������������� (PDGL�� 0� DQG� $PLUL� $UGHNDQL�� 0�� ��FRPELQLQJ�LQGLJHQRXV�NQRZOHGJH�DQG�IRUPDO�NQRZOHGJH�� QHFHVVDU\� WR� DFKLHYH� VXVWDLQDEOH�GHYHORSPHQW� RI� $JULFXOWXUH� �� 5XUDO�'HYHORSPHQW�3XEOLFDWLRQ�1R��������������� (PDGL�� 0� DQG� $EEDVL�� (�� LQGLJHQRXV�NQRZOHGJH� DQG� VXVWDLQDEOH� GHYHORSPHQW� RI�YLOODJHV�� WKH� ROG� YLHZ� RI� D� QHZ� ]RQH�� DQG�GHYHORSPHQW�RI�YLOODJH
V�1R���������������� .DUDPL�� 5� DQG� 0RUDGL�� .K�� 7KH� SODFH� RI�UHVHDUFK�� WUDLQLQJ� DQG� SURPRWLQJ� WKH�SUHVHUYDWLRQ� RI� LQGLJHQRXV� NQRZOHGJH��-RXUQDO�RI�-LKDG��1R����������������� 1RZURR]L��$� DQG�$ODJKD��(�� D� QHZ� FDWHJRU\�RI� LQGLJHQRXV� NQRZOHGJH� LQ� UXUDO�GHYHORSPHQW�UHVHDUFK� ��-RXUQDO�RI�MLKDG��1R��������������������� %URXZHU�� -DQ�� �������� ,.�� ,.6� DQG� ,7.��,QGLJHQRXV� NQRZOHGJH� DQG� 'HYHORSPHQW�0RQLWRU��9RO����,VVXH����S���������� *LJOHU�� 6�� HW� DO�� �������� ,&7� IRU� ,QGLJHQRXV�'HYHORSPHQW�� $YDLODEOH� DW�� KWWS���� WRSLFV��'HYHORSPHQWJDWHZD\�RUJ�� LFW�� VGP�� SUHYLHZ�'RFXPHQW��'R�a�DFWLYH�'RFXPHQW�,G����������� 0HUUHZLM� ��$��Y�� ��������7KUHH�GHILQLWLRQV�RI�LQGLJHQRXV� NQRZOHGJH�� ,QGLJHQRXV�NQRZOHGJH�DQG�'HYHORSPHQW�0RQLWRU��9RO����,VVXH����S���������� %R[�� /�� �������� IRU� WKH� IXQ� RI� LW�� *XHVW�&ROXPQ�� ,QGLJHQRXV� NQRZOHGJH� DQG�'HYHORSPHQW�0RQLWRU�������������� .RODZRSOH�� '�� �������� /RFDO� .QRZOHGJH�8WLOL]DWLRQ�DQG�6XVWDLQDEOH�UXUDO�GHYHORSPHQW�LQ�WKH����6W��&HQWXULHV��,.�0RQLWRU�$UWLFOH������������ 'HZHV�� Z�� �������� ,QWURGXFWLRQ�� S�� �LQ�WUDGLWLRQDO�NQRZOHGJH�DQG�VXVWDLQDEOH�LQ�6��+��'DYLV� DQG� .�� (EEH� �(GV�� 3URFHHGLQJV� RI� D�FRQIHUHQFH� KHOG� DW� WKH� :RUOG� %DQN�:DVKLQJWRQ�� '�&�� VHSW�� �������(QYLURQPHQWDOO\� 6XVWDLQDEOH� SURFHHGLQJ�VHULHV�1R��������� /RXLVH�� *� ��������:RUNLQJ� ZLWK� LQGLJHQRXV�NQRZOHGJH� �$� JXLGH� IRU� UHVHDUFKHUV���SXEOLVKHG� E\� WKH� ,QWHUQDWLRQDO� 'HYHORSPHQW�UHVHDUFK� &HQWUH�� SR� %R[� ����� 2WWDZD�� 2Q��&DQDGD�.,*��+������� 3HQQ\� 5��$� �������� *HQGHU� DQG� ,QGLJHQRXV�.QRZOHGJH��,.	'�0��$UWLFOH��������

���� 5DMDVHNDUDQ�� %�'�'�� 0�� :DUUHQ� DQG� 6�&��%DEX� �������� ,QGLJHQRXV� QDWXUDO�UHVRXUFH�PDQDJHPHQW� V\VWHP� IRU� VXVWDLQDEOH�DJULFXOWXUDO� GHYHORSPHQW�� D� JOREDO�SHUVSHFWLYH� -RXUQDO� RI� ,QWHUQDWLRQDO�'HYHORSPHQW������������ :DUUHQ��'��0�������� 7KH�UROH�RI�LQGLJHQRXV�.QRZOHGJH�DQG�ELRWHFKQRORJ\� LQ�VXVWDLQDEOH�DJULFXOWXUDO�GHYHORSPHQW $ .H\QRWH�$GGUHVV�SUHVHQWHG�DW�6RXWKZHVWHUQ�1LJHULDQ�5HJLRQDO�:RUNVKRS� RQ� LQGLJHQRXV� NQRZOHGJH� DQG�%LRWHFKQRORJ\��2EDIHPL�$ZRORZR�XQLYHUVLW\��,LH��,IH��2VXQ6WDWH��1LJHULD����-XO\��
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