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7KH�(YROXWLRQ�RI�WKH�6RFLDO�0LQG��,PSOLFDWLRQV�IRU�3V\FKRSDWKRORJ\�5HVHDUFK� 5LFKDUG�-��6LHJHUW5HKDELOLWDWLRQ�7HDFKLQJ�DQG�5HVHDUFK�8QLW:HOOLQJWRQ�6FKRRO�RI�0HGLFLQH�DQG�+HDOWK�6FLHQFHV8QLYHUVLW\�RI�2WDJR32�%R[�����:HOOLQJWRQ�6RXWK7RQ\�:DUG'HSDUWPHQW�RI�&ULPLQRORJ\8QLYHUVLW\�RI�0HOERXUQH$XVWUDOLD

$EVWUDFW$�FHQWUDO�TXHVWLRQ�IRU�XQGHUVWDQGLQJ�KXPDQ�FRJQLWLYH�HYROXWLRQ� DQG� FRJQLWLRQ� LQ� JHQHUDO� LV� MXVW� ZK\� RXU�+RPLQLG� DQFHVWRUV� GHYHORSHG� VXFK� D� ODUJH� EUDLQ��'LIIHUHQW� WKHRULHV� KDYH�EHHQ� DGYDQFHG WR� H[SODLQ� WKLV�IDFW�EXW�LQFUHDVLQJ�DFFHSWDQFH�LV�JLYHQ�WR�WKH�LPSRUWDQW�UROH� RI� VRFLDO� IDFWRUV�� ,Q� SDUWLFXODU�� WKH� LGHD� WKDW�LQFUHDVHG� VRFLDO� FRPSOH[LW\�� DV� D� UHVXOW� RI� OLYLQJ� LQ�LQFUHDVLQJO\�ODUJHU�JURXSV��OHG�WR�D�³PHQWDO�DUPV�UDFH´�LV� JDLQLQJ� DFFHSWDQFH�� :H� FRQVLGHU� VRPH� RI� WKH�HYLGHQFH� WKDW� VRFLDO� IDFWRUV� ZHUH� D� PDMRU� LQIOXHQFH�XSRQ� WKH� LQFUHDVLQJ� VL]H� DQG� FRPSOH[�RUJDQLVDWLRQ�RI�WKH� +RPLQLG� EUDLQ�� )URP� WKLV� ZH� DUJXH� WKDW� WR�XQGHUVWDQG� WKH� DUFKLWHFWXUH� DQG� IXQFWLRQLQJ� RI� WKH�PRGHUQ�PLQG�ZH�PXVW�EHJLQ�ZLWK�WKH�SUHPLVH�WKDW�LW�LV�LQ�PDQ\�ZD\V� D� ³VRFLDO�PLQG´�� ,Q� DGGLWLRQ��ZH� DUJXH�WKDW� SV\FKRSDWKRORJ\� ZKLFK� VWXGLHV� PHQWDO� GLVRUGHU�ODFNV� DQ\� PRGHO� RI� WKH� PLQG�� :H� DUJXH� WKDW� D�NQRZOHGJH� RI� WKH� PLQG¶V� ODVW� VL[� PLOOLRQ� \HDUV� RI�HYROXWLRQDU\� KLVWRU\� VWURQJO\� VXJJHVWV� WKDW� DQ\� VXFK�PRGHO� RI� WKH�PLQG� VKRXOG�� LQ� ODUJH� SDUW�� EH� WKDW� RI� D�VRFLDO� PLQG�� :H� GUDZ� XSRQ� *LJHUHQ]HU¶V� QRWLRQ� RI�PRGXODULVHG� VRFLDO� LQWHOOLJHQFH� DQG�%XJHQWDO¶V� WKHRU\�RI� GRPDLQV� RI� VRFLDO� OLIH� WR� FRQVWUXFW� D� SRVVLEOH�DUFKLWHFWXUH� IRU� D� VRFLDO� PLQG�� 7KH� SRWHQWLDO�DSSOLFDWLRQ� RI� VXFK� D� PRGHO� LV� GHPRQVWUDWHG� XVLQJ�VFKL]RSKUHQLD� UHVHDUFK� DV� RQH� H[DPSOH��+RZHYHU��ZH�FRQVLGHU� WKDW� WKH� LGHD� RI� D� VRFLDO� EUDLQ� KDV� PDMRU�LPSOLFDWLRQV�IRU�WKH�VWXG\�RI�PRVW�PHQWDO�GLVRUGHUV��

7KH�(YROXWLRQ�RI�WKH�6RFLDO�0LQG��,PSOLFDWLRQV�IRU�3V\FKRSDWKRORJ\�5HVHDUFK7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�VWUDWHJLHV�WKDW�ZH�FDQ�HPSOR\�LQ�VWXG\LQJ�WKH�FDXVHV�RI�PHQWDO�GLVRUGHUV��)RU�H[DPSOH��WKH�WUDGLWLRQDO�ELRPHGLFDO�DSSURDFK�LGHQWLILHV�FOXVWHUV� RI� VLJQV� DQG� V\PSWRPV� WKDW� UHOLDEO\� FR�RFFXU�DQG� WKHQ� RUJDQLVHV� WKHVH� V\QGURPHV� RU� GLVRUGHUV�DFFRUGLQJ� WR� D� WD[RQRP\� RU� V\VWHP� RI� FODVVLILFDWLRQ��H�J���WKH�'60�,9��$3$���������7KLV�WD[RQRP\�LV�WKHQ�XVHG� WR� JXLGH� UHVHDUFK� LQWR� WKH� DHWLRORJ\�� FRXUVH� DQG�SURJQRVLV�RI� WKH�YDULRXV�GLVRUGHUV� LGHQWLILHG��7KURXJK�WKH� UHOLDEOH� FODVVLILFDWLRQ� RI� GLIIHUHQW� GLVRUGHUV� LW� LV�KRSHG� WR�EHWWHU�XQGHUVWDQG� WKHLU� UHVSHFWLYH�DHWLRORJLHV�DQG�WKXV�GHYHORS�HIIHFWLYH�WKHUDSLHV��&HUWDLQO\��WKLV�KDV�EHHQ� WKH�GRPLQDQW� DSSURDFK� WR� WKH� VFLHQWLILF� VWXG\�RI�PHQWDO�GLVRUGHU��DOWKRXJK�RWKHU�VWUDWHJLHV�GR�H[LVW��)RU�H[DPSOH�� &ODUN�� :DWVRQ� DQG� 5H\QROGV� ������� KDYH�DUJXHG� WKDW� D� GLPHQVLRQDO� DSSURDFK� WR� FODVVLILFDWLRQ�PLJKW�PRUH�DFFXUDWHO\�UHIOHFW�WKH�QDWXUH�RI�SV\FKLDWULF�GLVRUGHU�� 2WKHUV� KDYH� UHFRPPHQGHG� D� IRFXV� RQ� WKH�VSHFLILF� V\PSWRPV� RI� FRQFHUQ�� JLYHQ� WKDW� WKH� VDPH�V\PSWRPV�FDQ�RFFXU�DFURVV�GLIIHUHQW�GLVRUGHUV��+HQFH�%HQWDOO�� -DFNVRQ� DQG� 3LOJULP� ������� VXJJHVW�UHVHDUFKHUV� FRXOG� PRUH� SURILWDEO\� VWXG\� GHOXVLRQV� RU�DXGLWRU\� KDOOXFLQDWLRQV�� UDWKHU� WKDQ� VWXG\�VFKL]RSKUHQLD�SHU�VH��7KH� SXUSRVH� RI� WKH� SUHVHQW� DUWLFOH� LV� QRW� WR�DGG� WR� WKLV� OLYHO\� GHEDWH� RQ� WKH� EHVW� DSSURDFK� WR�UHVHDUFKLQJ� WKH� SKHQRPHQRQ� RI� PHQWDO� GLVRUGHU�� EXW�UDWKHU� WR� DUJXH� WKDW� ZKDW� LV� IUHTXHQWO\� PLVVLQJ� IURP�WKLV�GHEDWH�LV�D�FOHDU�QRWLRQ�RI�MXVW�ZKDW�VRUW�RI�PLQG�LV�EHLQJ�VWXGLHG��)XUWKHU�� LW�ZLOO�EH�DUJXHG� WKDW�D�FOHDUHU�FRQFHSWLRQ� RI� WKH� QDWXUH� RI� WKDW� PLQG�� EDVHG� XSRQ� D�FRQVLGHUDWLRQ� RI� LWV� HYROXWLRQDU\� SDVW�� FRXOG� JUHDWO\�
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IDFLOLWDWH�UHVHDUFK�RQ�PHQWDO�GLVRUGHUV���7KH�QRWLRQ�RI�D�³PHQWDO� GLVRUGHU´� ZLWKRXW� D� PLQG� LQ� ZKLFK� WKDW�GLVRUGHU� LV� LQVWDQWLDWHG�� VHHPV� VOLJKWO\� DEVXUG� �H[FHSW�SHUKDSV� WR� UDGLFDO� EHKDYLRXULVWV��� 2I� FRXUVH�� RQH�VLPSOLVWLF�VROXWLRQ�WR�WKLV�SUREOHP�LV�WR�UHIHU�LQVWHDG�WR�³EUDLQ� GLVRUGHUV´� UDWKHU� WKDQ� PHQWDO� GLVRUGHUV��+RZHYHU�� WKLV� VHPDQWLF� VOHLJKW�RI�KDQG� LJQRUHV� WKH�IDFW� WKDW� PDQ\� PHQWDO� GLVRUGHUV� KDYH� QR� FOHDU�FXW�OHVLRQV� GHVSLWH� GHFDGHV� RI� VHDUFKLQJ� IRU� WKHP��0RUHRYHU�� LW� DOVR� UHYHDOV� DQ� LJQRUDQFH� RI� WKH� UHFHQW�ZRUN��ZKLFK�KDV�FRQVLGHUDEO\�HQULFKHG�DQG�VKDUSHQHG�RXU�QRWLRQV�RI�WKH�DUFKLWHFWXUH�RI�WKH�KXPDQ�PLQG�DQG�KRZ� WKLV� DUFKLWHFWXUH� LV� DQ� LQHYLWDEOH� SURGXFW� RI� RXU�HYROXWLRQDU\� KLVWRU\� �H�J��� 'RQDOG�� ������ 0LWKHQ���������:KLFK� EULQJV� XV� WR� WKH� SXUSRVH� RI� WKH� SUHVHQW�DUWLFOH�� 7KLV� DUWLFOH� DLPV� WR� UHYLHZ� VRPH� UHFHQW� LGHDV�FRQFHUQLQJ�WKH�HYROXWLRQ�RI�WKH�PLQG��DQG�LQ�SDUWLFXODU��WR� RXWOLQH� WKH� HYLGHQFH� IRU� D� VSHFLILFDOO\� VRFLDOO\�DGDSWHG�PLQG��7KHQ�ZH�FRQVLGHU�KRZ�WKLV�QRWLRQ�PLJKW�UHODWH� WR� FXUUHQW� WKHRULHV� RI� PRGXODULW\� DQG� GRPDLQ�VSHFLILF� FRJQLWLRQ�� )LQDOO\�� ZH� VSHFXODWH� RQ� WKH�LPSOLFDWLRQV� RI� D� VRFLDO� PLQG� IRU� UHVHDUFK� RQ� PHQWDO�GLVRUGHUV�� XVLQJ� VFKL]RSKUHQLD� DV� DQ� H[DPSOH�� :H�EHJLQ� E\� RXWOLQLQJ� VRPH� RI� WKH� HYLGHQFH� WKDW� WKH�SURFHVV� RI� KRPLQLG� HYROXWLRQ� UHVXOWHG� LQ� D� XQLTXHO\�³VRFLDO�EUDLQ´��
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GHSHQGHQFH�XSRQ�WKH�PRWKHU�KDV�DULVHQ�EHFDXVH��JLYHQ�WKH� OLPLWDWLRQV� XSRQ� EUDLQ� VL]H� GLFWDWHG� E\� WKH� ELUWK�SURFHVV�� DQ\� IXUWKHU� LQFUHDVH� LQ� EUDLQ� VL]H�PXVW� RFFXU�E\� QHXUDO� GHYHORSPHQW� ZKLFK� KDSSHQV� DIWHU� WKH� ELUWK�LWVHOI��'XQEDU��������S������QRWHV�WKDW�³$�EDE\�KXPDQ�LV�ERUQ�ZKHQ�LWV�EUDLQ�LV�OHVV�WKDQ�RQH�WKLUG�RI�LWV�ILQDO�VL]H��7KH�UHVW�RI� LWV�EUDLQ�GHYHORSPHQW�FRQWLQXHV�RYHU�WKH� ILUVW� \HDU� RI� OLIH´�� ,Q� HIIHFW�� KXPDQV� DUH� DOO� ERUQ�SUHPDWXUH�LQ�WKH�FDXVH�RI�LQFUHDVHG�EUDLQ�VL]H�&OHDUO\�� LQ� WKH� (($� WKLV� SURORQJHG�GHSHQGHQF\� PXVW� UHSUHVHQW� D FRQVLGHUDEOH�GLVDGYDQWDJH�� IRU� ERWK� FKLOG� DQG� PRWKHU�� LQ� VXUYLYDO�WHUPV�� +RZHYHU�� WKHUH� LV� DQRWKHU� GLVDGYDQWDJH� WR�LQFUHDVHG� EUDLQ� VL]H�� 7KH� EUDLQ� LV� D� GHPDQGLQJ� RUJDQ�WKDW� FRQVXPHV� D� GLVSURSRUWLRQDWH� DPRXQW� RI� HQHUJ\�DQG� QXWULHQWV� IRU� LWV� PDVV� UHODWLYH� WR� WKH� UHVW� RI� WKH�ERG\�� 'XQEDU� ������� VWDWHV� WKDW� WKH� KXPDQ� EUDLQ�DFFRXQWV� IRU� RQO\� ��� RI� WRWDO� ERG\� ZHLJKW� \HW� LW�FRQVXPHV�����RI�WRWDO�FDORULF�HQHUJ\�,Q� VXPPDU\�� WKH� VXEVWDQWLDOO\� HQODUJHG� EUDLQ�W\SLFDO�RI�PRGHUQ�KXPDQV�DQG�WKHLU�+RPLQLG�DQFHVWRUV�EULQJV� ZLWK� LW� VRPH� PDMRU� FRVWV�� ,W� PDNHV� ELUWK� D�GDQJHURXV�SURFHVV��LW�PDNHV�LQIDQWV�GHSHQGHQW�RQ�WKHLU�PRWKHUV�IRU�D�SURORQJHG�SHULRG��DQG�LW�FRQVXPHV�PXFK�PRUH�WKDQ�LWV�IDLU�VKDUH�RI�WKH�DYDLODEOH�HQHUJ\��,W�PXVW�KDYH� WKHQ� DOVR� FRQIHUUHG� VRPH� HYHQ�PRUH� VXEVWDQWLDO�EHQHILWV� LQ�WHUPV�RI�UHSURGXFWLYH�ILWQHVV��7KH�TXHVWLRQ�WKDW�QHHGV�WR�EH�DQVZHUHG�WKHQ��LV�MXVW�ZKDW�ZHUH�WKHVH�EHQHILWV"�:K\�GLG�RXU�KXQWHU�JDWKHUHU�DQFHVWRUV�RQ�WKH�$IULFDQ�VDYDQQDK�ODQGVFDSH�QHHG�VXFK�D�ODUJH�EUDLQ"�,W�LV�D�FHQWUDO�WKHPH�RI�WKH�SUHVHQW�DUWLFOH�WKDW�WKLV�ODUJHU�EUDLQ� HYROYHG� WR� FRSH� ZLWK� DQ� LQFUHDVLQJO\� FRPSOH[�VRFLDO� HQYLURQPHQW��+RZHYHU�� EHIRUH� H[SDQGLQJ� XSRQ�WKDW� WKHRU\� ZH� QHHG� WR� DFNQRZOHGJH� VRPH� RWKHU�LPSRUWDQW�ULYDO�K\SRWKHVHV��
$OWHUQDWLYH�([SODQDWLRQV�IRU�,QFUHDVHG�,QWHOOLJHQFH7KH� QRWLRQ� WKDW� WKH� VRFLDO� ZRUOG� KDV� EHHQ� WKH�³SULQFLSDO� FKDOOHQJH� VKDSLQJ� SULPDWH� LQWHOOLJHQFH´� LV�ERWK� D� UHFHQW� LGHD� DQG� UDGLFDO� RQH� �%\UQH�� ������S�������%\UQH� ������� UHYLHZV� D� QXPEHU� RI� FRPSHWLQJ�H[SODQDWLRQV� WKDW� HPSKDVLVH�� WKH� SUREOHP� RI� ILQGLQJ�IRRG�DQG�WKH�GHYHORSPHQW�RI�³FRJQLWLYH�PDSV��WKH�ULVH�RI� KXQWLQJ� DQG� SRVVLEOH� XVH� RI� SODQQLQJ�� FRRSHUDWLRQ��DQG� ZHDSRQV�� WRRO� PDNLQJ� DQG� XVH�� DQG� H[WUDFWLYH�IRUDJLQJ� DQG� FRPSOH[� IRRG� SURFHVVLQJ�� ,W� LV� QRW� WKH�SXUSRVH� RI� WKH� SUHVHQW� DUWLFOH� WR� UHYLHZ� DOO� PDMRU�WKHRULHV� FRQFHUQLQJ� WKH� LQFUHDVH� LQ� SULPDWH� EUDLQ� VL]H�DQG�LQWHOOLJHQFH��7KLV� LV�ZHOO�EH\RQG�WKH�VFRSH�RI�RXU�GLVFXVVLRQ�� +RZHYHU�� LW� LV� LPSRUWDQW� WR� DFNQRZOHGJH�KHUH�WKDW�DOWHUQDWLYH�DFFRXQWV�KDYH�WKHLU�VXSSRUWHUV�DQG�WKHLU� VXSSRUWLQJ�HYLGHQFH��)XUWKHUPRUH�� WKHVH� WKHRULHV�DUH�QRW�QHFHVVDULO\�PXWXDOO\� H[FOXVLYH�� ,W�PD\�EH� WKDW�

WKH� H[WHQVLYH� LQWHOOHFWXDO� FDSDFLWLHV� RI� +RPR� VDSLHQV�DUH� EHVW� H[SODLQHG� E\� D� QXPEHU� RI� GLIIHUHQW� IDFWRUV�RSHUDWLQJ� WKURXJKRXW�RXU�HYROXWLRQDU\�SDVW��&HUWDLQO\��WKH� IDFW� WKDW� WKH� PLQG� HYROYHG� D� VSHFLILFDOO\� VRFLDO�LQWHOOLJHQFH� GRHV� QRW� SUHFOXGH� WKH� HYROXWLRQ� RI� RWKHU�³IDFXOWLHV´�� VXFK� DV� D� WHFKQLFDO� LQWHOOLJHQFH� RU� QDWXUDO�KLVWRU\� LQWHOOLJHQFH�� +RZHYHU�� WKLV� JRHV� ZHOO� EH\RQG�WKH� VFRSH� RI� WKH� SUHVHQW� DUWLFOH� DQG� WKH� LQWHUHVWHG�UHDGHU� LV� UHIHUUHG� WR� 0LWKHQ� ������� IRU� D�FRPSUHKHQVLYH� DFFRXQW�� � )RU� WKH� SXUSRVHV� RI� WKH�SUHVHQW� DUWLFOH� LW� LV� VXIILFLHQW� WR� HVWDEOLVK� WKDW� WKHUH� LV�PRXQWLQJ� HYLGHQFH� IRU� WKH� VRFLDO� RU� 0DFKLDYHOOLDQ�LQWHOOLJHQFH�K\SRWKHVLV�'RHV�6L]H�0DWWHU"� � 7KH�%LJJHU�%UDLQ�DQG�6RFLDO�,QWHOOLJHQFH,W� LV� HDV\� WR� VSHFXODWH� DV� WR� KRZ�D� ODUJHU� EUDLQ�PLJKW�KDYH� EHHQ� RI� DGDSWLYH� EHQHILW� WR� RXU� KRPLQLG�DQFHVWRUV��6HYHUDO�SODXVLEOH�H[SODQDWLRQV�FDQ�HDVLO\�EH�HQWHUWDLQHG�� 3HUKDSV� D� ODUJHU� EUDLQ� DOORZHG� IRU�LQFUHDVHG�FHUHEUDO�GLIIHUHQWLDWLRQ�DQG�ODWHUDOLVDWLRQ�WKDW�IDFLOLWDWHG� WKH� GHYHORSPHQW� RI� ODQJXDJH�� ZKLFK� ZDV�XVHIXO� IRU�RUJDQLVLQJ�KXQWLQJ� WULSV��3HUKDSV�EUDLQ� VL]H�ZDV�UHODWHG�WR�FRJQLWLYH�SURFHVVHV�LQYROYHG�LQ�WRRO�XVH�DQG� WKH� UHVXOWDQW� WRROV� PDGH� IRU� PRUH� HIILFLHQW�FRQVXPSWLRQ� RI� IUXLW� DQG� VFDYHQJLQJ� RI� FDUFDVVHV��3HUKDSV� LW� UHODWHG� WR� HQKDQFHG� YLVXDO�VSDWLDO� DELOLWLHV�DQG� PHPRU\�� ZKLFK� ZRXOG� KDYH� EHHQ� XVHIXO� IRU�ILQGLQJ�IRRG�DQG�VKHOWHU�RQ�WKH�VDYDQQDV��(DFK�RI�WKHVH�VFHQDULRV� RIIHUV� D� SODXVLEOH� H[SODQDWLRQ� DV� WR� ZK\� D�KRPLQLG� ZLWK� D� ODUJHU� EUDLQ� FRXOG� KDYH� EHHQ� EHWWHU�HTXLSSHG� WR� VXUYLYH� DQG� KHQFH� UHSOLFDWH� PRUH�IUHTXHQWO\�� %XW� HDFK� RI� WKHVH� VFHQDULRV� FRQWDLQV� DQ�LPSOLFLW� DVVXPSWLRQ� WKDW� LQFUHDVHG� EUDLQ� VL]H� HTXDWHV�ZLWK� PRUH� LQWHOOLJHQFH� DQG� PRUH� LQWHOOLJHQFH�QHFHVVDULO\� HTXDWHV� ZLWK� LQFUHDVHG� ELRORJLFDO� ILWQHVV��7KLV�³FRPPRQ�VHQVH´�DVVXPSWLRQ�ZDV�FKDOOHQJHG�LQ�D�QRZ� IDPRXV� SDSHU� E\� 1LFKRODV� +XPSKUH\� �������HQWLWOHG�³7KH�VRFLDO�IXQFWLRQ�RI�LQWHOOHFW´�+XPSKUH\��������REVHUYHG�LQ�WKDW�DUWLFOH�WKDW�SULPDWHV�VHHP�WR�KDYH�IDU�PRUH� LQWHOOLJHQFH� WKDQ� WKH\�DFWXDOO\�QHHG��+H�QRWHG�WKDW�WKH�FRJQLWLYH�DELOLWLHV�WKDW�PRQNH\V� DQG� DSHV� FDQ� GLVSOD\� LQ� ODERUDWRU\� WDVNV� IDU�H[FHHG� WKH� LQWHOOHFWXDO� GHPDQGV� RI� WKHLU� QDWXUDO�HQYLURQPHQW�� +XPSKUH\� ������� S����� VXJJHVWV� WKDW�PRVW�RI�WKH�SUREOHPV�IDFHG�E\�SULPDWHV�LQ�WKH�ZLOG�FDQ�EH� UHDGLO\� GHDOW� ZLWK� E\� WULDO�DQG�HUURU� OHDUQLQJ�LQYROYLQJ� DVVRFLDWLYH� DQG�RU� RSHUDQW� FRQGLWLRQLQJ� �WKHUH� VHHPV� OLWWOH� QHHG� WR� SRVLW� DQ\� PRUH� FRPSOH[�FRJQLWLYH� SURFHVVHV�� 6LPLODUO\�� KH� DUJXHV� WKDW� VWXGLHV�RI� OLYLQJ� KXQWHU�JDWKHUHU� JURXSV� VXJJHVW� WKDW� ³WKH� OLIH�RI� KXQWLQJ� DQG� JDWKHULQJ�� W\SLFDO� RI� HDUO\� PDQ�� ZDV�SUREDEO\� D� UHPDUNDEO\� HDV\� RQH�´� �S������ +XPSKUH\�ZDV� FHUWDLQO\� QRW� DUJXLQJ� WKDW� LQWHOOLJHQFH� LV� D�GLVDGYDQWDJH� WR� RUJDQLVPV� SUHRFFXSLHG� ZLWK� VXUYLYDO�
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DQG� UHSURGXFWLRQ� LQ�D� VRPHWLPHV�KRVWLOH�HQYLURQPHQW��+H�VLPSO\�SRLQWHG�RXW�WKDW�HYROXWLRQ�UDUHO\�SURGXFHV�D�VXUSOXV� RI� D� VSHFLILF� DGDSWLYH� IHDWXUH�� $QLPDOV�W\SLFDOO\� HYROYH� WR� EH� DV� WDOO�� VPDOO�� VWURQJ�� IDVW��FRORXUIXO�� RU� YHQRPRXV�� DV� WKH\� QHHG� WR� EH� WR�VXFFHVVIXOO\� VXUYLYH� DQG� UHSURGXFH�� DQG� QR� PRUH��&RQVHTXHQWO\� KH� DVNHG� ³:K\� WKHQ� GR� WKH� KLJKHU�SULPDWHV� QHHG� WR� EH� DV� FOHYHU� DV� WKH\� DUH�� DQG� LQ�SDUWLFXODU�� WKDW� PXFK� FOHYHUHU� WKDQ� RWKHU� VSHFLHV"´��S����� +XPSKUH\� DQVZHUHG� WKLV� TXHVWLRQ� E\�VXJJHVWLQJ�WKDW�SHUKDSV�WKH�PDMRU�SXUSRVH�RI�LQFUHDVHG�SULPDWH�LQWHOOHFWXDO�DELOLW\�ZDV�WR�DVVLVW� WKH� LQGLYLGXDO�WR� VXUYLYH� DQG� UHSURGXFH� ZLWKLQ� LQFUHDVLQJO\� ODUJHU��DQG� VR� PRUH� FRPSOH[�� VRFLDO� JURXSV�� +H� SURSRVHG�³WKDW� WKH� FKLHI� UROH� RI� FUHDWLYH� LQWHOOHFW� LV� WR� KROG�VRFLHW\�WRJHWKHU´ �S������+XPSKUH\�VXJJHVWHG�WKDW� WKH�LQFUHDVLQJ� VL]H� RI� SULPDWH� VRFLDO� JURXSV�� LQ�FRPELQDWLRQ� ZLWK� WKH� SURORQJHG� GHSHQGHQF\�FKDUDFWHULVWLF�RI�KXPDQV��QHFHVVDULO\�PHDQV� WKH�JURXS�SROLWLFV� EHFRPH� PXFK� PRUH� FRPSOH[�� 7KLV� LV� WKH�QRWLRQ� WKDW� WKH� SULPDU\� IRUFH� GULYLQJ� LQFUHDVHG� EUDLQ�VL]H� ZDV� WKH� LQFUHDVLQJ� TXDQWLW\� DQG� FRPSOH[LW\� RI�VRFLDO� LQIRUPDWLRQ�� ZKLFK� RXU� HDUO\� DQFHVWRUV� KDG� WR�SURFHVV� DV� WKH� VL]H� RI� WKHLU� VRFLDO� JURXSV� LQFUHDVHG��&RQVHTXHQWO\�� KH� DUJXHG�� LI� LQFUHDVHG� LQWHOOLJHQFH�PHDQV� LQFUHDVHG� VRFLDO� VXFFHVV�� DQG� LI� VRFLDO� VXFFHVV�PHDQV� LQFUHDVHG� ELRORJLFDO� ILWQHVV�� WKHQ� DQ\� KHULWDEOH�WUDLW�WKDW�IDFLOLWDWHV�LQWHOOLJHQFH�ZLOO�VSUHDG�WKURXJK�WKH�JHQH� SRRO� TXLFNO\�� 7KLV� LQIOXHQWLDO� SDSHU� OHG� WR� DQ�H[SORVLRQ� RI� LQWHUHVW� LQ� VR�FDOOHG� 0DFKLDYHOOLDQ�,QWHOOLJHQFH� �%\UQH� 	�:KLWHQ�� ������ DQG� WKH� UROH� RI�VRFLDO�IDFWRUV�LQ�KXPDQ�FRJQLWLYH�HYROXWLRQ�LQ�JHQHUDO��%HORZ�ZH�ZLOO�FRQVLGHU�VRPH�RI�WKH�HYLGHQFH�WKDW� WKH�HYROXWLRQ� RI� KXPDQ� LQWHOOLJHQFH� ZDV�� LQ� PDQ\� ZD\V��WKH� HYROXWLRQ� RI� D� ³VRFLDO� LQWHOOLJHQFH´�� )LUVW� ZH� ZLOO�FRQVLGHU� WKH� HYLGHQFH� IRU� WKLV� K\SRWKHVLV� WKDW� FRPHV�IURP�WKH�VWXG\�RI�RXU�FORVHVW�SULPDWH�UHODWLYHV��
(YLGHQFH�IRU�WKH�(YROXWLRQ�RI�D�6RFLDO�%UDLQ0DFKLDYHOOLDQ�YV��6RFLDO�,QWHOOLJHQFH7KLV�WHUP�GUDZV�LWV�QDPH�IURP�WKH�DXWKRU�RI�WKH�FODVVLF���WK�FHQWXU\�WH[W�7KH�3ULQFH��D�WUHDWLVH�RQ�WKH�H[HUFLVH�RI� SROLWLFDO� SRZHU� WKURXJK� GHFHSWLRQ�� WDFW�� VFKHPLQJ��FKDUP�� LQ� JHQHUDO�� WKH� PDQLSXODWLRQ� RI� RWKHUV�� 6XFK�VWUDWHJLHV� �DW� OHDVW� LQ� D� UXGLPHQWDU\� IDVKLRQ�� DUH�WKRXJKW�WR�KDYH�HYROYHG�LQ�ODUJH�SULPDWH�JURXSV�DV�DQDOWHUQDWLYH� WR� WKH� VLPSOH� DSSOLFDWLRQ� RI� IRUFH�� ZKLFK�FDQ�EH�GDPDJLQJ� WR�ERWK�ZLQQHU�DQG�ORVHU��%\UQH�DQG�:KLWHQ� ������� S���� FRPPHQW� WKDW� WKLV� ³VHWV� XS� DQ�HQYLURQPHQW� IDYRXULQJ� WKH� XVH�RI� VRFLDO�PDQLSXODWLRQ�WR� DFKLHYH� LQGLYLGXDO� EHQHILWV� DW� WKH� H[SHQVH� RI� RWKHU�JURXS�PHPEHUV��7KLV� VRFLDO�PDQLSXODWLRQ�FDQ� LQYROYH�

HLWKHU�GHFHSWLRQ��LQ�ZKLFK�WKH�RWKHU�DQLPDO�LV�XQDZDUH�RI� LWV� GLVDGYDQWDJH� RU� ORVV�� DQG� FRRSHUDWLRQ�� ZKHQ�WKHUH� LV� PXWXDO� JDLQ�� 7KH� 0DFKLDYHOOLDQ� LQWHOOLJHQFH�K\SRWKHVLV� SRVLWV� WKDW� LQWHOOLJHQFH� WKHQ� EHFRPHV�VHOHFWHG�IRU�DV�D� WUDLW�� UHVXOWLQJ� LQ�D�VHOHFWLYH�SUHVVXUH�WKDW�DSSOLHV�WR�DOO�JURXS�PHPEHUV��7KH�HIIHFW�RI�WKLV�LV�OLNH�D�³PHQWDO�DUPV�UDFH´�ZKLFK�LV�WKRXJKW�WR�UHVXOW�LQ�VSLUDOOLQJ�LQWHOOLJHQFH��%\UQH�	�:KLWHQ��������7\SLFDOO\��WKH�WHUP�0DFKLDYHOOLDQ�LQWHOOLJHQFH�LV�UHVHUYHG�IRU�WKH�XVH�RI�GHFHSWLRQ��+RZHYHU��WKLV�PD\�EH� DQ� XQIRUWXQDWH� FKRLFH� RI� QDPH� JLYHQ� LWV�FRQQRWDWLRQV� RI� FXQQLQJ�� GXSOLFLW\�� DQG� WKH� UXWKOHVV�DSSOLFDWLRQ�RI�SRZHU� IRU�SHUVRQDO�JDLQ��6WUXP��)RUVWHU�DQG�+XWFKLQV��������EDVHG�XSRQ�WKHLU�RZQ�UHVHDUFK�RQ�VRFLDO� EHKDYLRXU� DPRQJ�EDERRQV�� KDYH� FDXWLRQHG� WKDW�UHOLDQFH� XSRQ� WKH� WHUP� ³0DFKLDYHOOLDQ� LQWHOOLJHQFH´��PD\� OLPLW� WKH� VFRSH� RI� RXU� LQTXLU\�� 7KH\� VXJJHVW� WKH�WHUP� LV� D�PLVQRPHU� WKDW� SODFHV� XQGXH� HPSKDVLV� XSRQ�WKH� H[SORLWDWLRQ�� GRPLQDWLRQ�� DQG�GHFHSWLRQ�RI� RWKHUV��5DWKHU�WKH\�QRWH�WKDW�³SULPDWH�VRFLDO�FRPSOH[LW\�VHHPV�DQ� LQWULFDWH� WDSHVWU\� RI� FRPSHWLWLRQ� DQG� FR�RSHUDWLRQ��RI� DJJUHVVLRQ� DQG� UHFRQFLOLDWLRQ�� RI� QRQ�DJJUHVVLYH�VRFLDO�DOWHUQDWLYHV��DQG�RI�EHKDYLRXUV�DQG�UHODWLRQVKLSV�WKDW� FDQQRW� EH� VR� HDVLO\� GLFKRWRPLVHG´� �S������&RQVHTXHQWO\�� ZKLOH� DFNQRZOHGJLQJ� WKH� VLJQLILFDQW�WKHRUHWLFDO� DGYDQFHV� EURXJKW� DERXW� WKH� VWXG\� RI�0DFKLDYHOOLDQ�LQWHOOLJHQFH�VLQFH�WKH�SXEOLFDWLRQ�RI�WKH�ILUVW�YROXPH�ZLWK�WKDW�QDPH�LQ�������%\UQH�	�:KLWHQ���������ZH�SUHIHU� WR�XVH� WKH�PRUH�JHQHUDO� WHUP�³VRFLDO�LQWHOOLJHQFH´� IRU� WKH� UHPDLQGHU� RI� RXU� GLVFXVVLRQ��H[FHSW�ZKHUH�GHFHSWLRQ�LV�WKH�IRFXV��&KLPSDQ]HH� 3ROLWLFV� DQG� 6RFLDO�,QWHOOLJHQFH2QH�LPSRUWDQW�FOXH�WR�ZKDW�RXU�HDUO\�DQFHVWRUV¶�PLQGV�PLJKW� KDYH� ³ORRNHG OLNH´�� FRPHV� IURP� VWXG\LQJ�SULPDWH� VRFLDO� EHKDYLRXU�� DQG� LQ� SDUWLFXODU�FKLPSDQ]HHV�� $ERXW� ILYH� WR� VL[� PLOOLRQ� \HDUV� DJR�FKLPSDQ]HHV� DQG� KXPDQV� VKDUHG� D� FRPPRQ� DQFHVWRU��WKH� VR�FDOOHG� ³PLVVLQJ� OLQN´��� $W� WKDW� SRLQW� WKH�HYROXWLRQDU\� IDPLO\� WUHH� EUDQFKHG�� 7RGD\� WKLV� LV�UHIOHFWHG�LQ�WKH�IDFW�WKDW�PRUH�WKDQ�����RI�RXU�QXFOHDU�'1$�LV�LGHQWLFDO�WR�WKDW�RI�WKH�FKLPSDQ]HH��+ROORZD\��������� +RZHYHU�� XQOLNH� KXPDQV�� FKLPSDQ]HH� EUDLQ�VL]H�KDV�UHPDLQHG�IDLUO\�FRQVWDQW�VLQFH�WKHQ�DQG�VR�LW�LV�DVVXPHG� WKHLU� EUDLQV� UHSUHVHQW� D� IDLUO\� JRRG�DSSUR[LPDWLRQ�WR�RXU�HDUOLHVW�DQFHVWRUV��&RQVHTXHQWO\��WKH� VRFLDO� EHKDYLRXU� RI� FKLPSV�� DQG� ZKDW� LW� LPSOLHV�DERXW� WKHLU� FRJQLWLYH� DELOLWLHV�� KDV� EHHQ� HQRUPRXVO\�LQIOXHQWLDO�XSRQ�FXUUHQW�FRQFHSWLRQV�RI�HDUO\�FRJQLWLYH�DUFKLWHFWXUH� �H�J�� 0LWKHQ�� ������ 7DQQHU�� ������� 6R�ZKDW�GR�ZH�NQRZ�DERXW�FKLPSDQ]HH� VRFLDO�EHKDYLRXU�DQG� ZKDW� FDQ� ZH� LQIHU� IURP� LW� FRQFHUQLQJ� WKHLU�FRJQLWLYH� DELOLWLHV"� 3HUKDSV� WKH� ILUVW� SRLQW� ZH� PLJKW�PDNH�DERXW�WKH�VRFLDO�OLYHV�RI�FKLPSDQ]HHV�LV�WKDW�WKH\�
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KDYH�DOO� WKH�HOHPHQWV RI�D�JRRG�WHOHYLVLRQ�VRDS�RSHUD��7KH\�IRUP�SROLWLFDO�DOOLDQFHV��FRPSHWH�IRU�GRPLQDQFH��DUH�RIWHQ�DJJUHVVLYH��VRPHWLPHV�SURPLVFXRXV��DQG�WKH\�DOVR� SUDFWLFH�GHFHSWLRQ� �'H�:DDO�� ������ -ROO\�� �������,W�LV�WKLV�ODWWHU�FKDUDFWHULVWLF��WKH�DELOLW\�WR�FRQFHDO�WKHLU�RZQ� LQWHQWLRQV�ZKLOH�VLPXOWDQHRXVO\�PDQLSXODWLQJ� WKH�EHKDYLRXU� RI� RWKHU� LQGLYLGXDOV�� ZKLFK� OHG� WR� WKH�FRLQLQJ� RI� WKH� WHUP� ³0DFKLDYHOOLDQ� LQWHOOLJHQFH´��%\UQH� 	� :KLWHQ�� ������ :KLWHQ� 	� %\UQH�� �������&KLPSDQ]HH� 3ROLWLFV�� 6RPH� IDVFLQDWLQJ� H[DPSOHV� RI�WKH� LQWULFDFLHV� RI� FKLPSDQ]HH� UHODWLRQVKLSV� DQG� WKHLU�FDSDFLW\� IRU� VRFLDO� PDQLSXODWLRQ� KDYH� EHHQ� JLYHQ� E\�'H�:DDO� �������� GHVFULELQJ� D� FRORQ\� DW� WKH�%XUJHUV¶�]RR�LQ�$UQKHP��+H�GHVFULEHV�RQH�H[DPSOH�RI�D�FKLPS�FDOOHG� <HURHQ� ZKR� OLPSV� DIWHU� KXUWLQJ� KLV� KDQG� LQ� D�ILJKW� ZLWK� DQRWKHU� FKLPS� QDPHG� 1LNNLH�� $Q� DVWXWH�VWXGHQW�UHSRUWV�WKDW�WKLV�OLPS�RQO\�VHHPV�WR�RFFXU�LQ�WKH�SUHVHQFH�RQ�1LNNLH��,QLWLDOO\��'H�:DDO�LV�VFHSWLFDO�EXW�DIWHU� V\VWHPDWLF� REVHUYDWLRQ� FRQILUPV� WKLV� SLFWXUH� RI�³PDOLQJHULQJ´�ZKLFK�FRQWLQXHV�IRU�DOPRVW D�ZHHN��'H�:DDO�VXJJHVWV�WKDW�WKLV�H[DJJHUDWLRQ�RI�V\PSWRPV�PD\�EH�DQ�DWWHPSW�WR�DYRLG�IXUWKHU�KDUVK�WUHDWPHQW�6RPH� PRUH� FRPPRQ� H[DPSOHV� RI� GHFHSWLRQ�SUDFWLFHG� E\� FKLPSDQ]HHV� RFFXU� ZKHQ� ORZ� UDQNLQJ�PDOHV�DWWHPSW�WR�KDYH�VH[XDO�LQWHUFRXUVH�ZLWK�IHPDOHV��'H� :DDO� QRWHV� WKDW� KLJKHU� UDQNLQJ� PDOHV�� HVSHFLDOO\�WKH� DOSKD� PDOH�� GR� QRW� WROHUDWH� VXFK� EHKDYLRXU� DQG�WKHLU� ³GDWHV´�PXVW� RI� QHFHVVLW\� EH� FODQGHVWLQH�� ,Q� WKH�ILUVW� H[DPSOH�� D� PDOH� FKLPS� FDOOHG� 'DQG\� ZDV�VXUUHSWLWLRXVO\� FRXUWLQJ� D� IHPDOH�� D� SURFHVV� ZKLFK�LQYROYHV� WKH� PDOH� GLVSOD\LQJ� KLV� HUHFW� SHQLV� WR� WKH�IHPDOH�� $W� MXVW� WKLV�PRPHQW� 'DQG\�ZDV� VXUSULVHG� E\�DQ� ROGHU� PDOHV� XQH[SHFWHGO\� DUULYLQJ�� 'H� :DDO�REVHUYHG�'DQG\�WR�GURS�ERWK�KDQGV�RYHU�KLV�SHQLV�DQG�FRQFHDO�LW�IURP�YLHZ�XQWLO�WKH�KLJKHU�UDQNHG�PDOH�KDG�SDVVHG� E\�� )HPDOHV� DUH� HTXDOO\� DGHSW� DW� WKLV� NLQG� RI�WULFNHU\��$�IHPDOH�FKLPS�ZLOO�W\SLFDOO\�HPLW�D�VSHFLDO��KLJK�SLWFKHG�VFUHDP�DW�WKH�FOLPD[�RI�PDWLQJ��'H�:DDO�REVHUYHG� VRPH� IHPDOH� FKLPSV� OHDUQ� WR� VXSSUHVV� VXFK�VFUHDPV� �EXW� QRW� WKH� DVVRFLDWHG� IDFLDO� H[SUHVVLRQ��ZKHQ�FRSXODWLQJ�ZLWK�ORZHU�UDQNHG�PDOHV�RXW�RI�VLJKW�RI� WKH� DOSKD� � ZKLOH� FRQWLQXLQJ� WR� HPLW� WKLV� VFUHDP�ZKHQ� FRSXODWLQJ� ZLWK� WKH� DOSKD� PDOH�� 'H� :DDO� DOVR�GHVFULEHV�D�WZR�PRQWK�SRZHU�VWUXJJOH�EHWZHHQ�WKH�WZR�ROGHVW�PDOHV�� LQYROYLQJ�VKLIWLQJ�VWUDWHJLF�DOOLDQFHV�DQG�WDFWLFV� RI� VRFLDO� FRQWURO� VXJJHVWLYH� RI� FRQVLGHUDEOH�VRFLDO�DQG�0DFKLDYHOOLDQ�LQWHOOLJHQFH�,Q� VXPPDU\�� WKHUH� LV� FRQVLGHUDEOH� HYLGHQFH�IURP� REVHUYDWLRQV� RI� FKLPSDQ]HHV� WKDW� WKHLU� VRFLDO�FRJQLWLYH�DELOLWLHV�DUH�TXLWH�VRSKLVWLFDWHG��,Q�SDUWLFXODU��WKH\�GHPRQVWUDWH�DQ�DZDUHQHVV�RI�RWKHU�FKLPSDQ]HHV¶�EHKDYLRXU� DQG� DOVR� VRPH� VNLOOV� DW� PDQLSXODWLQJ� WKH�EHKDYLRXU�RI�RWKHUV��7KLV�NLQG�RI�LQWHOOLJHQFH�KDV�EHHQ�ODEHOOHG�0DFKLDYHOOLDQ� LQYROYLQJ�DV� LW�GRHV�GHFHSWLRQ��0RUHRYHU�� LW� LV� QRW� FRQILQHG� WR� FKLPSV�� %\UQH� DQG�:KLWHQ� ������������ KDYH� FRQFOXGHG� WKDW� WKHUH� LV�

VXEVWDQWLDO� HYLGHQFH� IRU� WDFWLFDO�GHFHSWLRQ�DPRQJ�2OG�:RUOG� 0RQNH\V� DQG� WKH� JUHDW� DSHV� �EXW� QRW� DPRQJ�SURVLPLDQV��� 7KH� IROORZLQJ� VHFWLRQ� ZLOO� H[DPLQH� WKH�LGHD�WKDW�EUDLQ�VL]H�LQ�SULPDWHV�LQFUHDVHG LQ�SURSRUWLRQ�WR�LQFUHDVHG�VRFLDO�JURXS�VL]H��*URRPLQJ�� *RVVLS� DQG� WKH� (YROXWLRQ� RI�/DQJXDJH7KH� WLWOH� RI� WKLV� VHFWLRQ� LV� ERUURZHG� IURP� 'XQEDU¶V�������� ERRN�� ZKLFK� DWWHPSWHG� WR� VSHFLI\� KRZ�LQFUHDVHG� EUDLQ� VL]H� PLJKW� KDYH� DULVHQ� DV� D�FRQVHTXHQFH�RI� ODUJHU� VRFLDO� JURXSV� DQG� WKH� VHOHFWLRQ�RI� VRFLDO� LQWHOOLJHQFH� DV� DQ� DGDSWLYH� WUDLW�� +HUH� ZH�HQWHU� D� EUDQFK� RI� SDOHRDQWKURSRORJ\� NQRZQ� DV�DOORPHWU\��$OORPHWU\� LV� WKH� VWXG\� RI� FKDQJHV� LQ� ERG\�SURSRUWLRQV� ZLWK� FKDQJHV� LQ� RYHUDOO� ERG\� VL]H��:ROSRII�� ������� 7R� D� FHUWDLQ� GHJUHH� EUDLQ� VL]H� LV�VLPSO\�D� UHIOHFWLRQ�RI� WRWDO�ERG\�VL]H��7R�VRPH�H[WHQW�WKH� PRUH� PXVFOHV�� RUJDQV�� QHUYHV� DQG� PHWDEROLF�SURFHVVHV� RFFXUULQJ� LQ� D� PDPPDO�� WKH� PRUH� EUDLQ�WLVVXH� LV� UHTXLUHG� WR� FRRUGLQDWH� HYHU\WKLQJ��+HQFH� WKH�LPSRUWDQW�YDULDEOH�ZH�QHHG�WR�FRQVLGHU�LV�UHODWLYH�EUDLQ�VL]H��$OORPHWU\� XVHV�PDWKHPDWLFDO� VFDOLQJ� WR� HYDOXDWH�WKHVH�UHODWLYH�FKDQJHV�LQ�ERG\�SURSRUWLRQV�'XQEDU� REVHUYHG� LQ� WKH� ����¶V� WKDW� SUHYLRXV�DQDO\VHV� RI� EUDLQ� VL]H� KDG� DOO� PDGH� WKH� PLVWDNH� RI�H[DPLQLQJ� WRWDO� EUDLQ� VL]H�� 7KLV� LJQRUHV� WKH� IDFW� WKDW�WKH�JURZWK�LQ�VL]H�RI�WKH�SULPDWH�EUDLQ�LQYROYHG�FHUWDLQ�VWUXFWXUHV� JURZLQJ� GLVSURSRUWLRQDWHO\� PRUH� WKDQ�RWKHUV��,W�LV�WKH�PDVVLYH�LQFUHDVH�LQ�WKH�UHODWLYH�VL]H�RI�WKH� QHRFRUWH[� WKDW� LV� WKH� PRVW� VWULNLQJ� IHDWXUH� RI� WKH�HYROXWLRQ�RI�WKH� SULPDWH� EUDLQ��&RQVHTXHQWO\��'XQEDU�H[DPLQHG� WKH� FRUUHODWLRQV� EHWZHHQ� QHRFRUWLFDO� VL]H� LQ�YDULRXV� SULPDWHV� DQG� D� UDQJH� RI� YDULDEOHV��ZKLFK� KDG�EHHQ�K\SRWKHVLVHG�WR�DFFRXQW�IRU� WKH�LQFUHDVH�LQ�EUDLQ�VL]H�� ,Q� WKH� ODWH� ����V� DQG� HDUO\� ����V�� WKH� PDMRU�DOWHUQDWLYH� WKHRU\� WR� H[SODLQ� SULPDWH� EUDLQ� VL]H��FRQFHUQHG� WKH� SUREOHPV� RI� VXUYLYLQJ� LQ� DQ� XQFHUWDLQ�HQYLURQPHQW�� LQ� SDUWLFXODU� WKH� SUREOHPV� IUXLW�HDWHUV�ZRXOG�KDYH�HQFRXQWHUHG�ILQGLQJ�IRRG��6R�LQ�DGGLWLRQ�WR�VRFLDO�JURXS� VL]H��'XQEDU�DOVR� ORRNHG� IRU�FRUUHODWLRQV�ZLWK�D�QXPEHU�RI�HFRORJLFDO�YDULDEOHV�VXFK�DV�DPRXQW�RI� IUXLW� LQ� GLHW�� VL]H� RI� WHUULWRU\�� GDLO\� IRUDJLQJ�GLVWDQFHV�� DQG� VR� RQ�� 'XQEDU� XVHG� JURXS� VL]H� DV� D�PHDVXUH� RI� VRFLDO� FRPSOH[LW\� IRU� WZR� UHDVRQV�� �D��EHFDXVH� LW� ZDV� D� UHODWLYHO\� REMHFWLYH�PHDVXUH DQG� �E��EHFDXVH�� KH� DUJXHG�� VRFLDO� FRPSOH[LW\� LQFUHDVHV�H[SRQHQWLDOO\� DV� JURXS� QXPEHU� LQFUHDVHV� OLQHDUO\�� ,Q�VKRUW�� 'XQEDU� ZDV� DEOH� WR� HVWDEOLVK� WKDW� DPRQJ�SULPDWHV� WKH� QHRFRUWH[� LQFUHDVHV� LQ� VL]H� ZLWK�LQFUHDVLQJ� JURXS� VL]H�� 6XEVHTXHQW� ZRUN� KDV� IRXQG� D�VLPLODU� UHODWLRQVKLS� ZLWK� RWKHU� QRQ�SULPDWH� VSHFLHV�LQFOXGLQJ� FDUQLYRUHV� DQG� EDWV� �%DUWRQ� 	� 'XQEDU��������
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'XQEDU� FRQFOXGHG� IURP� KLV� HPSLULFDO� ZRUN�WKDW� ³7KH� HYROXWLRQDU\� SUHVVXUH� VHOHFWLQJ� IRU� ODUJH�EUDLQ�VL]H�DQG�VXSHU�LQWHOOLJHQFH� LQ�SULPDWHV�GLG�VHHP�WR� KDYH� VRPHWKLQJ� WR� GR� ZLWK� WKH� QHHG� WR� ZHOG� ODUJH�JURXSV� WRJHWKHU´� ������� S������ ,W� LV� 'XQEDU¶V�K\SRWKHVLV�WKDW�LQ�SULPDWHV�VXFK�DV�PRQNH\V��JURRPLQJ�LV�WKH�VRFLDO�JOXH�WKDW�ELQGV�WKH�JURXS�WRJHWKHU��DQG�WKDW�ZLWK� WKH� DUULYDO� RI� +RPR� HUHFWXV� DERXW� WZR� PLOOLRQ�\HDUV� DJR�� ³YRFDO� JURRPLQJ´� RU� JRVVLS�� VXSSODQWHG�SK\VLFDO� JURRPLQJ�� 0RQNH\V� DQG� DSHV� VSHQG� ORQJ�SHULRGV� RI� WLPH� PXWXDOO\� JURRPLQJ� HDFK� RWKHU��WRXFKLQJ�� UHPRYLQJ� LQVHFWV�� OHDYHV�� PXG�� DQG� RWKHU�GHEULV� IURP� HDFK� RWKHUV� WDQJOHG� IXU�� 7KLV� SURFHVV� KDV�REYLRXV� K\JLHQH�YDOXH�EXW� WKH� WLPH� W\SLFDOO\� VSHQW� LQ�JURRPLQJ� VHHPV� WR� JUHDWO\� RXWZHLJK� WKH� KHDOWK�EHQHILWV� DORQH�� 'LIIHUHQW� VSHFLHV� RI� PRQNH\V� PD\�VSHQG� EHWZHHQ� ��� � ���� RI� HDFK� GD\� LQ� JURRPLQJ��'XQEDU���������7KLV� LV� DOO� WLPH� WKDW� FRXOG�KDYH�EHHQ�VSHQW�RQ�ILQGLQJ�IRRG��5DWKHU��LWV�VLJQLILFDQFH�VHHPV�WR�EH� XQGHQLDEO\� VRFLDO�� 7KH� WLPH� VSHQW� JURRPLQJ�VROLGLILHV�UHODWLRQVKLSV�DPRQJ�NLQ�DQG�DOOLHV�$V� WKH� VL]H� RI� WKH� JURXS� JURZV�� JURRPLQJ�EHFRPHV� D� OHVV� HIILFLHQW� PHDQV� RI� IRUPLQJ� DQG�PDLQWDLQLQJ� WKH� DOOLDQFHV�ZLWKLQ� WKH�JURXS��*URRPLQJ�LV� HVVHQWLDOO\� D� RQH�RQ�RQH� DFWLYLW\�� ,W� LV� SK\VLFDOO\�GLIILFXOW� WR�JURRP�PRUH� WKDQ�RQH� LQGLYLGXDO�DW�D� WLPH��DQG�DWWHPSWV�WR�GR�VR�PD\�VDFULILFH�WKH�YHU\�LQWLPDF\�WKDW� PDNHV� WKLV� DFWLYLW\� VR� SRWHQW� IRU� IRUPLQJ�IULHQGVKLSV�� VWUHQJWKHQLQJ� H[LVWLQJ� ERQGV�� DQG�UHSDLULQJ� ROG� DOOLDQFHV� ZKHQ� ULIWV� KDYH� RFFXUUHG��*URRPLQJ� PD\� DOVR� EH� GLIILFXOW� RU� LPSRVVLEOH� LQ� WKH�GDUN�� +RZHYHU�� DV� WKH� VL]H� RI� WKH� JURXS� JURZV��PDLQWDLQLQJ� WKRVH� DOOLDQFHV� ZLWKLQ� WKH� ODUJHU� JURXS�EHFRPHV�HYHU�PRUH�LPSRUWDQW�IRU�VWDWXV��UHSURGXFWLRQ��DQG�GD\�WR�GD\� VXUYLYDO�� ,W� LV�'XQEDU¶V� WKHVLV� WKDW� WKH�SULPDU\� IXQFWLRQ� WKDW� ODQJXDJH� PD\� KDYH� VHUYHG� IRU�HDUO\� +RPLQLGV� ZDV� WR� DOORZ� ³VRFLDO� JURRPLQJ´� WR�VXSSODQW� SK\VLFDO� JURRPLQJ�� 6SHHFK� DOORZV� IRU� WKH�SRVVLELOLW\� WKDW� WZR�� WKUHH�� IRXU�� RU� PRUH� LQGLYLGXDOV�FDQ� SDUWLFLSDWH� LQ� WKH� LQWHUDFWLRQ� VLPXOWDQHRXVO\��PHUHO\� E\�KHDULQJ�ZKDW� LV� VDLG��)XUWKHU�� WDON� FDQ� VWLOO�RFFXU� ZKLOH� RXU� OHJV� DUH� HQJDJHG� LQ� ZDONLQJ� RU� RXU�KDQGV�DUH�EXV\�SUHSDULQJ�IRRG�RU�SK\VLFDOO\�JURRPLQJ�D�EDE\��,Q�'XQEDU¶V�YLHZ��JRVVLS�UHSODFHG�JURRPLQJ�DV�WKH� JOXH� WKDW� ELQGV� +RPLQLG� VRFLDO� JURXSV� WRJHWKHU��7KXV�� WKH� GHYHORSPHQW� RI� ODUJHU� JURXSV�� LQFUHDVLQJ�QHRFRUWH[� VL]H�� DQG� WKH� HYROXWLRQ� RI� ODQJXDJH� DUH�LQWLPDWHO\�DQG�LQWULFDWHO\�FRQQHFWHG�,Q� RXU� GLVFXVVLRQ� VR� IDU� ZH KDYH� FRQVLGHUHG�VRPH�RI�WKH�HYLGHQFH�WKDW�FKLPSDQ]HHV�GLVSOD\�D�KLJK�OHYHO� RI�ZKDW�ZH�PLJKW� FDOO� VRFLDO� LQWHOOLJHQFH�� ,I�ZH�DFFHSW� WKDW� WKH� FKLPS� PLQG� LV� D� UHDVRQDEOH�DSSUR[LPDWLRQ�WR�WKH�PLQG�RI�RXU�DQFHVWRUV�RI�VRPH�VL[�PLOOLRQ� \HDUV� DJR�� WKHQ� LW� VXJJHVWV� WKDW� WKLV� W\SH� RI�VRFLDO� LQWHOOLJHQFH� ZDV� VHOHFWHG� DV� DQ� DGDSWLYH�PHFKDQLVP� TXLWH� HDUO\� LQ� RXU� DQFHVWUDO� SDVW�� 7KH�

HYLGHQFH�DGYDQFHG�E\�'XQEDU�VXJJHVWV�WKDW�WKH�JURZWK�LQ�EUDLQ�VL]H�LQ�SULPDWH�HYROXWLRQ�ZDV�FORVHO\�UHODWHG�WR�OLYLQJ� LQ� ODUJHU� DQG� PRUH� VRFLDOO\� FRPSOH[� JURXSV��)URP� WKLV� LW� VHHPV� UHDVRQDEOH� WR� FRQFOXGH� WKDW� WKH�H[SDQVLRQ� RI� WKH� KXPDQ� QHRFRUWH[�� DQG� WKH� LQFUHDVHG�LQWHOOLJHQFH� WKDW� UHVXOWHG�� LQ� ODUJH� SDUW� UHIOHFWHG� WKH�HYROXWLRQ� RI� DQ� LQWHOOLJHQW� VRFLDO� PLQG�� ,Q� WKH� QH[W�VHFWLRQ�ZH�ZLOO� FRQVLGHU� RQH� SRVVLEOH� DUFKLWHFWXUH� IRU�WKLV�VRFLDO�PLQG�
6SHFXODWLRQ�RQ�7KH�$UFKLWHFWXUH�RI�WKH�6RFLDO�0LQG�DQG�WKH�'RPDLQV�RI�6RFLDO�/LIH,Q�WKH�LQWURGXFWLRQ�ZH�VXJJHVWHG�WKDW�RQH�PXVW�SRVVHVV�D�PLQG�WR�KDYH�D�³PHQWDO´�GLVRUGHU��+DYLQJ�DUJXHG�WKDW�WKH�KXPDQ�PLQG� HYROYHG� WR� KDYH� D� VSHFLILFDOO\� VRFLDO�LQWHOOLJHQFH�� LW� EHKRYHV� XV� QRZ� WR� VSHFLI\� ZKDW� WKLV�VRFLDO� PLQG� PLJKW� ORRN� OLNH�� 7KDW� LV�� WR� RXWOLQH� D�SUREDEOH� DUFKLWHFWXUH� IRU� WKH� VRFLDO� PLQG�� 7KHQ� ZH�VXJJHVW� ZKDW� WKH� LPSRUWDQW� GRPDLQV� RI� VRFLDO� OLIH�PLJKW�EH�� ,Q�GRLQJ� VR�ZH�GUDZ�KHDYLO\� XSRQ�ERWK� WKH�ZRUN�RI�*LJHUHQ]HU���������RQ�WKH�PRGXODULW\�RI�VRFLDO�LQWHOOLJHQFH�� DQG� DOVR� %XJHQWDO¶V� ������� SDSHU� RQ� D�GRPDLQ�EDVHG�DSSURDFK�WR�WKH�DOJRULWKPV�RI�VRFLDO�OLIH��7KH�$UFKLWHFWXUH�RI�WKH�6RFLDO�0LQG�$�SRZHUIXO LQIOXHQFH� XSRQ� FRQWHPSRUDU\� FRQFHSWV� RI�PHQWDO� VWUXFWXUH� KDV� EHHQ� WKH� QRWLRQ� RI� PRGXODULW\��H�J���)RGRU��������7RRE\�	�&RVPLGHV��������6SHUEHU���������(VVHQWLDOO\��WKLV�LV�WKH�LGHD�WKDW�WKH�PLQG�LV�QRW�VLPSO\� DQ� XQGLIIHUHQWLDWHG�� JHQHUDO� SXUSRVH� SUREOHP�VROYLQJ� RU� LQIRUPDWLRQ� SURFHVVLQJ� GHYLFH� � UDWKHU�� LW�HYROYHG� RYHU� PLOOLRQV� RI� \HDUV� WR� VROYH� VSHFLILF�SUREOHPV�LQ�DGDSWDWLRQ�WR�WKH�(($��$V�D�FRQVHTXHQFH�WKH� PLQG� LV� EXLOW� IURP� YDULRXV� PRGXOHV� WKDW� DFW�VHSDUDWHO\��DQG�LQ�SDUDOOHO�� WR�SHUIRUP�FRQWHQW�VSHFLILF�WDVNV�� 7KH� HYROXWLRQDU\� SV\FKRORJLVWV� 7RRE\� DQG�&RVPLGHV�DUJXH�WKDW�WKH�KXPDQ�PLQG�³FRQVLVWV�RI�D�VHW�RI� HYROYHG� LQIRUPDWLRQ�SURFHVVLQJ� PHFKDQLVPV�LQVWDQWLDWHG� LQ� WKH� KXPDQ� QHUYRXV� V\VWHP´� ZKLFK� DUH�³ULFKO\� VWUXFWXUHG� LQ� D� FRQWHQW� VSHFLILF� ZD\´� �S������7RRE\�DQG�&RVPLGHV�SRVLW�PRGXOHV�IRU�PDWH�VHOHFWLRQ��ODQJXDJH� DFTXLVLWLRQ�� IDPLO\� UHODWLRQVKLSV�� DQG� FR�RSHUDWLRQ��DV�ZHOO�DV�³D�EHOLHI�GHVLUH�IRON�SV\FKRORJ\��D�VR�FDOOHG�µWKHRU\�RI�PLQG¶�³��S�����7RRE\� DQG� &RVPLGHV� PLJKW� EH� GHVFULEHG� DV�SURSRQHQWV� RI� D ³KDUG´� YHUVLRQ� RI� WKH� PRGXODULW\�K\SRWKHVLV�� 7KH\� UHJDUG� LQGLYLGXDO� PRGXOHV� DV�LQGHSHQGHQW�DQG�VHOI�FRQWDLQHG�LQIRUPDWLRQ�SURFHVVRUV�WKDW� IXQFWLRQ� TXLFNO\� DQG� DXWRPDWLFDOO\� �DQG� PRVWO\�RXWVLGH� RI� FRQVFLRXV� DZDUHQHVV��� 7KH\� SURSRXQG� D�JUHDW�QXPEHU�DQG�GLYHUVH�DUUD\�RI�VXFK�PRGXOHV��2WKHU�SURSRQHQWV�RI�PRGXODULW\�DUH�SUHSDUHG�WR�DFFHSW�D�³VRIW�
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PRGXODULW\´� K\SRWKHVLV�� 7KH� VRIWHU� YHUVLRQ� VXJJHVWV�WKDW� ZKLOH� VRPH� FRQWHQW�VSHFLILF� PHQWDO� PHFKDQLVPV�GR� H[LVW�� WKHUH� LV� DOVR� D� GHJUHH� RI� ZKDW� ZH� PLJKW�ORRVHO\� UHIHU� WR� KHUH� DV� ³JHQHUDO� LQWHOOLJHQFH´�� )RU�H[DPSOH�� )RGRU� �������� ZKR� SRSXODULVHG� WKH� FRQFHSW�LQ� UHFHQW� \HDUV�� RQO\� SURSRXQGHG� PRGXOHV� IRU�SHUFHSWXDO� SURFHVVHV�� ,Q� VXPPDU\�� PRGXODU� FRQFHSWV�KDYH� KHDYLO\� LQIOXHQFHG� FRQWHPSRUDU\� PRGHOV� RI�PHQWDO� IXQFWLRQLQJ�� DOWKRXJK� WKH� H[WHQW� RI�PRGXODULW\�LV�VWLOO�D�VXEMHFW�RI�FRQWURYHUV\�
7KH� 0RGXODULW\� RI� 6RFLDO� ,QWHOOLJHQFH� *LJHUHQ]HU�������� LQ� GLVFXVVLQJ� WKH� 0DFKLDYHOOLDQ� LQWHOOLJHQFH�K\SRWKHVLV� PDNHV� WKH� SRLQW� WKDW� WKH� PHFKDQLVPV� RI�VRFLDO� LQWHOOLJHQFH� KDYH� QRW� \HW� EHHQ VSHOW� RXW��*LJHUHQ]HU�DUJXHV�IRU�D�PRGXODU�RUJDQLVDWLRQ�RI�VRFLDO�LQWHOOLJHQFH�� RU� UDWKHU�� ³VRFLDO� LQWHOOLJHQFHV´�� 7KLV�PRGXODULW\� LV� WKRXJKW� WR� EH� DQ� LQHYLWDEOH� RXWFRPH� RI�WKH� SURFHVV� RI� QDWXUDO� VHOHFWLRQ�� *LJHUHQ]HU� REVHUYHV�WKDW�ZKLOH�WKHUH�LV�QR�RYHUDOO�SODQ�WR�QDWXUDO�VHOHFWLRQ��LW�W\SLFDOO\�UHVXOWV�LQ�KLJKO\�VSHFLILF�DGDSWDWLRQV��ZKLFK�KDYH� GHYHORSHG� RYHU� JHQHUDWLRQV� LQ� UHVSRQVH� WR�VSHFLILF� HQYLURQPHQWDO� FKDOOHQJHV�� 0RUHRYHU�� DQ�HYROXWLRQDU\� KLVWRU\�� ZKLFK� UHVXOWHG� LQ� D� EUDLQ� WKDW�HPERGLHG� RQO\� D� JHQHUDO� LQIRUPDWLRQ�SURFHVVLQJ�FDSDFLW\�� ZRXOG� KDYH� EHHQ� D� VKRUW� FXW� WR� H[WLQFWLRQ��$FFRUGLQJ� WR� *LJHUHQ]HU�� VXFK� D� PLQG� ZRXOG� KDYH�TXLFNO\� EHHQ� RYHUZKHOPHG� ZLWK� LQIRUPDWLRQ�� LQ� KLV�ZRUGV� ³SDUDO\VHG� E\� GDWD� DQDO\VLV´� �S������� ,Q�DUWLILFLDO� LQWHOOLJHQFH�� QRWHV *LJHUHQ]HU�� WKLV� LV� NQRZQ�WHFKQLFDOO\� DV� WKH� ³SUREOHP� RI� FRPELQDWRULDO�H[SORVLRQ´�� DQG� LV� DYRLGHG� E\� EXLOGLQJ� VHPDQWLF�FRQVWUDLQWV� LQWR� DQ� LQWHOOLJHQW� V\VWHP�� ,Q� LQWHOOLJHQW�ELRORJLFDO� V\VWHPV� LW� FDQ� EH� DYRLGHG� E\� HYROYHG�PRGXOHV�ZKLFK�IXQFWLRQ�WR�³VROYH�VSHFLILF�SUREOHPV�RI�DGDSWLYH�VLJQLILFDQFH��DQG�WR�GR�WKLV�TXLFNO\´��S������*LJHUHQ]HU�DUJXHV�IRU�D�KDUG�YHUVLRQ�RI�WKH�PRGXODULW\�K\SRWKHVLV� LQ�ZKLFK�PRGXOHV�FRPELQH�ERWK�SHULSKHUDO��L�H��SHUFHSWXDO��SURFHVVHV�DQG�FHQWUDO�SURFHVVHV� �VXFK�DV� UHDVRQLQJ��� 6R� IRU� H[DPSOH�� D� IDFH� UHFRJQLWLRQ�PRGXOH�PLJKW� LQYROYH� DQ� LQSXW� V\VWHP� WKDW� SHUFHLYHV�WKH� VWUXFWXUDO� IHDWXUHV� RI� DQ\� IDFH�� DQG� DOVR� D� FHQWUDO�V\VWHP� WKDW� FDQ� PDWFK� WKRVH� SDUWLFXODU� IHDWXUHV� ZLWK�SUHYLRXVO\� HQFRXQWHUHG� IDFHV� DQG� WKHLU� LGHQWLWLHV��$FFRUGLQJ� WR� *LJHUHQ]HU� WKH� PRGXOHV� RI� VRFLDO�LQWHOOLJHQFH� DUH� PRVW� OLNHO\� RUJDQLVHG� KLHUDUFKLFDOO\�DQG� FRQQHFWHG� E\� WULJJHULQJ� DOJRULWKPV� DV� LQ� D�VHTXHQWLDO�GHFLVLRQ�WUHH�7R� LOOXVWUDWH�KRZ� WKLV�PLJKW�ZRUN�KH�DVNV�XV�WR�LPDJLQH�D�VFHQDULR�LQ�ZKLFK�KH�LV�ZDONLQJ�WKURXJK�D�IRUHVW� LQ�GDUNQHVV��6XGGHQO\� LQ� WKH�GLVWDQFH�KH� VHHV�D�ODUJH��GDUN�REMHFW� WKDW�DSSHDUV� WR�PRYH� VORZO\�� ,V� LW�D�EHDVW��DQRWKHU�KXPDQ��RU�MXVW�D�ODUJH�EUDQFK�PRYLQJ�LQ�WKH� EUHH]H"�7KH� ILUVW� SRLQW� WR� EH�PDGH� KHUH� LV� WKDW� LQ�VXFK�D�VLWXDWLRQ�ZKDWHYHU�GHFLVLRQV�KDYH�WR�EH�PDGH��KDYH�WR�EH�PDGH�TXLFNO\��6R�*LJHUHQ]HU�VXJJHVWV�WKDW�D�

WULJJHULQJ� DOJRULWKP� ZLOO� TXLFNO\� PDNH� D� GHFLVLRQ�DFFRUGLQJ�WR�ZKHWKHU�RU�QRW�WKH�REMHFW�LV�VHOI�SURSHOOHG��L�H���DQLPDO�RU�KXPDQ��RU�QRW��L�H��SODQW��EDVHG�XSRQ�LWV�PRYHPHQW� SDWWHUQ�� %HFDXVH� WKH� PRGXODU� RUJDQLVDWLRQ�LV�KLHUDUFKLFDO��LI�WKH�GHFLVLRQ�LV�PDGH�WKDW�LW�ZDV�D�WUHH�EUDQFK� PRYLQJ� LQ� WKH� ZLQG�� WKH� VHDUFK� IRU� PRUH�LQIRUPDWLRQ� VWRSV� WKHUH�� +RZHYHU�� LI� WKH� SDWWHUQ� RI�PRWLRQ�DSSHDUV�VHOI�SURSHOOHG��WKH�WULJJHULQJ�DOJRULWKPZLOO�DFWLYDWH�D�VHFRQG�DOJRULWKP�WR�GHWHUPLQH�ZKHWKHU�WKH� PRYLQJ� FUHDWXUH� LV� DQLPDO� RU� KXPDQ�� ,W� ZLOO� DOVR�HQJHQGHU�D�VWDWH�RI�FRJQLWLYH�DQG�SK\VLRORJLFDO�DURXVDO�DQG� LQLWLDWH� FHUWDLQ� EHKDYLRXUDO� URXWLQHV� VXFK� DV�VWRSSLQJ�VWLOO�DQG�UHDG\LQJ�IRU�ILJKW�RU�IOLJKW��,I��LQ�WKH�H[DPSOH�GHVFULEHG��WKH�DQLPDO�LV�KXPDQ��DQ�DOJRULWKP�IRU� IDFLDO� UHFRJQLWLRQ� ZLOO� EH� DFWLYDWHG� DQG� RQH� IRU�VRFLDO�HQFRXQWHUV��DQG�VR�RQ��7KH�KLHUDUFKLFDO�VWUXFWXUH�RI�WKLV�V\VWHP�FRQYH\V�VSHHG�DQG�HIILFLHQF\�2QH� LPSRUWDQW�DVSHFW�RI� WKLV�SURSRVHG�PRGHO�RI�VRFLDO�LQWHOOLJHQFH�IRU�WKH�VWXG\�RI�SV\FKRSDWKRORJ\��LV� WKH� QRWLRQ� WKDW� ³LQ� HDFK�PRGXOH�� YDULRXV� FRJQLWLYH��HPRWLRQDO��EHKDYLRXUDO�DQG�PRWLYDWLRQDO�SURFHVVHV�DUH�ZLUHG� WRJHWKHU´� �S������� 7KXV� WKH� PRGHO� SURPLVHV� WR�LQWHJUDWH� FRJQLWLRQ� ZLWK PRWLYDWLRQ� DQG� HPRWLRQ� DV�DGDSWLYH�IXQFWLRQV�UDWKHU�WKDQ�WR�WUHDW�WKHP�DV�VHSDUDWH�SURFHVVHV�� ,Q� RXWOLQLQJ� KRZ� VXFK� D� PRGXODU� YLHZ� RI�VRFLDO� LQWHOOLJHQFH� PLJKW� LQWHJUDWH� WKHVH� FRJQLWLYH��PRWLYDWLRQDO�� DQG� HPRWLRQDO� SURFHVVHV�� *LJHUHQ]HU�JLYHV�WKH�H[DPSOH�RI�D�VRFLDO�FRQWUDFW�PRGXOH��6XFK�D�PRGXOH� LV� OLNHO\� WR� LQYROYH� WKH� IROORZLQJ� VHSDUDWH�FRPSRQHQWV�� D� SHUFHSWXDO� PHFKDQLVP� IRU� IDFH�SHUFHSWLRQ�� PHPRU\� RI� SDVW� VRFLDO� H[FKDQJHV�� VRPH�NQRZOHGJH�RI�WKH�SRWHQWLDO�FRVWV�DQG�EHQHILWV�LQYROYHG�LQ�FRQWUDFWV��D�PHFKDQLVP�IRU�GHWHFWLQJ�GHFHSWLRQ��DQG�HPRWLRQDO� UHVSRQVLYLW\� �H�J�� DQJHU� LI� FKHDWHG���*LJHUHQ]HU�QRWHV�WKDW�VXFK�D�PRGXOH�ZLOO�KDYH�D�SURSHU�GRPDLQ� DQG� DQ� DFWXDO� GRPDLQ�� 7KH� SURSHU� GRPDLQ�UHIHUV�WR�WKH�RULJLQDO�HYROYHG�SXUSRVH�RI�WKDW�PRGXOH�LQ�WKH� HQYLURQPHQW� RI� HYROXWLRQDU\� DGDSWHGQHVV� �(($���7KH� DFWXDO� GRPDLQ� UHIHUV� WR� WKH� IXQFWLRQV� LW� VHUYHV� LQ�WKH� SUHVHQW� HQYLURQPHQW�� NQRZQ� DV� H[DSWDWLRQV�� )RU�H[DPSOH��D�VRFLDO�FRQWUDFW�PRGXOH�PLJKW�KDYH�HYROYHG�LQ� UHODWLRQ� WR� WKH� VKDULQJ� RI� IRRG� RQ� WKH� $IULFDQ�VDYDQQDK��EXW�QRZ�LW�LV�XVHG�IRU�WUDGLQJ�VWRFNV�,Q�VXPPDU\��ZH�KDYH�GHVFULEHG�RQH�SURSRVHG�PRGHO� RI� KRZ� D� PLQG� WKDW� HYROYHG� WR� FRSH� ZLWK� DQ�LQFUHDVLQJO\� FRPSOH[� VRFLDO� HQYLURQPHQW�� PLJKW� EH�VWUXFWXUHG�� 7KLV� KLJKO\� VSHFXODWLYH� DFFRXQW� SRVLWV� D�PRGXODU��KLHUDUFKLFDO�DUFKLWHFWXUH�ZLWK�ERWK�SHULSKHUDO�DQG�FHQWUDO�PHFKDQLVPV��1H[W�ZH�FRQVLGHU�KRZ�VXFK�D�PLQG�PLJKW�LQWHUDFW�ZLWK�LWV�HQYLURQPHQW��,Q�SDUWLFXODU��ZH�VSHFXODWH�DV� WR�ZKDW�DUH� WKH� LPSRUWDQW�GRPDLQV�RI�VRFLDO� OLIH� WKDW� WKLV� PRGXODULVHG� VRFLDO� PLQG� KDV�HYROYHG�WR GHDO�ZLWK"
7KH� 'RPDLQV� RI� 6RFLDO� /LIH� -XVW� DV� WKH� FRQFHSW� RI�PRGXODULW\� KDV� LQIOXHQFHG� FXUUHQW� SHUVSHFWLYHV� RQ�
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KXPDQ� FRJQLWLRQ�� WKHUH� KDV� EHHQ� LQFUHDVLQJ� LQWHUHVW�DPRQJ� FRJQLWLYH� DQWKURSRORJLVWV� LQ� WKH� QRWLRQ� RI�GRPDLQ�VSHFLILFLW\�DFURVV�FXOWXUHV��H�J�� 6SHUEHU��������'¶$QGUDGH�� ������� +LUVFKIHOG� DQG� *HOPDQ� �������FRPPHQW�WKDW�WKH�WUDGLWLRQDO�VRFLDO�VFLHQFH�DSSURDFK�WR�WKH�PLQG�DVVXPHV� WKDW� KXPDQV�KDYH�D� ³JHQHUDO� VHW�RI�UHDVRQLQJ� DELOLWLHV� WKDW� WKH\� EULQJ� WR� EHDU� RQ� DQ\�FRJQLWLYH� WDVN�� ZKDWHYHU� LWV� VSHFLILF� FRQWHQW´� �S�����ZKHUHDV� D� GRPDLQ�VSHFLILF� DSSURDFK� KROGV� WKDW� ³WKH�VWUXFWXUH� RI� NQRZOHGJH� LV� GLIIHUHQW� LQ� LPSRUWDQW�ZD\V�DFURVV� GLVWLQFW� FRQWHQW� DUHDV´� �S�[LLL��� � 'RPDLQ�VSHFLILFLW\�WKHQ�DVVXPHV�WKDW�FHUWDLQ�DGDSWLYH�SUREOHPV�KDYH�EHHQ�FRQVWDQW�IHDWXUHV�RI�RXU�HYROXWLRQDU\�KLVWRU\�DQG� WKDW� WKLV� ZLOO� EH� UHIOHFWHG� LQ� WKH� VWUXFWXUH� RI� RXU�NQRZOHGJH� DERXW� WKH� ZRUOG�� +LUVFKIHOG� DQG� *HOPDQ�OLVW� WKH� IROORZLQJ� DV� FDQGLGDWHV� IRU� VSHFLILF� GRPDLQV��³3K\VLFDO� HQWLWLHV� DQG� SURFHVVHV�� VXEVWDQFHV�� OLYLQJ�NLQGV�� QXPEHUV�� DUWHIDFWV�� PHQWDO� VWDWHV�� VRFLDO� W\SHV��DQG� VXSHUQDWXUDO� SKHQRPHQD´� �S������ +RZHYHU�� WKH\�DOVR� QRWH� WKDW� LW� LV� GLIILFXOW� WR� RIIHU� D� GHILQLWLYH�GHILQLWLRQ� RI� FRJQLWLYH� GRPDLQV� EHFDXVH� WKH� PXOWL�GLVFLSOLQDU\� QDWXUH� RI� WKLV� HPHUJLQJ� ILHOG� PHDQV� WKDW�GLIIHUHQW�� LI� RYHUODSSLQJ�� PHDQLQJV� DERXQG�� %XJHQWDO�������� S������ RIIHUV� WKH� IROORZLQJ� GHILQLWLRQ� RI�GRPDLQV� EDVHG� XSRQ� +LUVFKIHOG� DQG� *HOPDQ¶V� OLVW� RI�GRPDLQ�FKDUDFWHULVWLFV��³%\�GRPDLQV��,�DP�UHIHUULQJ�WR�WKH� ERGLHV� RI� NQRZOHGJH� WKDW� DFW� DV� JXLGHV� WR�SDUWLWLRQLQJ�WKH�ZRUOG�DQG�WKDW�IDFLOLWDWH�WKH�VROYLQJ�RI�UHFXUULQJ� SUREOHPV� IDFHG� E\� RUJDQLVPV� ZLWKLQ� WKDW�ZRUOG´�� %URDGO\� VSHDNLQJ� WKHQ�� GRPDLQV� DUH� WKH�VXEMHFW� PDWWHU� LQ� RXU� H[WHUQDO� HQYLURQPHQW� ZKLFK�FRJQLWLYH� PRGXOHV� SURFHVV� LQIRUPDWLRQ� FRQFHUQLQJ��+RZHYHU�� LQ� DFWXDOLW\� WKLQJV� DUH� SUREDEO\� VRPHZKDW�PRUH� FRPSOLFDWHG�� 6SHUEHU� ������� FRPPHQWV� WKDW� ZH�VKRXOG�GLVWLQJXLVK�EHWZHHQ�DFWXDO�DQG�SURSHU�GRPDLQV�RI�NQRZOHGJH��6SHUEHU�GHILQHV�D�SURSHU�GRPDLQ�DV�³DOO�WKH� LQIRUPDWLRQ� WKDW� LW� LV� WKH� PRGXOH¶V� ELRORJLFDO�IXQFWLRQ� WR� SURFHVV´� �S������� QRWLQJ� WKDW� PRGXOHV�IXQFWLRQ� WR� SURFHVV� VSHFLILF� NLQGV�RI� LQIRUPDWLRQ� LQ� D�VSHFLILF�ZD\��$Q�DFWXDO�GRPDLQ�LV�EURDGHU�DQG�LQFOXGHV�DOO� WKH� HQYLURQPHQWDO� LQIRUPDWLRQ� WKDW� FDQ� VDWLVI\� D�PRGXOHV� LQSXW� UHTXLUHPHQWV�� 7KH� LPSRUWDQW� SRLQW� WRQRWH�KHUH�LV�WKDW�PRGXOHV�PD\�SURFHVV�D�EURDGHU�UDQJH�RI�LQIRUPDWLRQ�WKDQ�VROHO\�WKDW�LQIRUPDWLRQ�ZKLFK�WKH\�ZHUH�VHOHFWHG�IRU�LQ�WKH�(($�7KH� FHQWUDO� LVVXH� FRQFHUQLQJ� GRPDLQ�VSHFLILFLW\� IRU� WKH� SUHVHQW� GLVFXVVLRQ� LV� ZKDW� DUH� WKH�LPSRUWDQW� GRPDLQV� RI� VRFLDO� OLIH� WKDW� DQ� HYROXWLRQDU\�SHUVSHFWLYH� VXJJHVWV� VKRXOG� EH� XQLYHUVDO"� ,Q� RWKHU�ZRUGV��ZKDW�ZHUH�WKH�UHFXUUHQW�SUREOHPV�RI�VRFLDO�OLIH�LQ� WKH� (($"� %XJHQWDO� ������� H[DPLQHG� SHUVSHFWLYHV�IURP� VRFLDO� FRJQLWLRQ�� ELRSV\FKRORJ\� DQG�GHYHORSPHQWDO�SV\FKRORJ\��DQG�FRQFOXGHG�WKDW�WKHUH�LV�HQRXJK� FRQVLVWHQF\� DFURVV� WKHVH� GLYHUJHQW� ILHOGV� WR�LGHQWLI\� WKH� SULQFLSOH� GRPDLQV� RI� VRFLDO� OLIH� DQG� DOVR�WKH� PHFKDQLVPV� WKDW� KDYH� HYROYHG� WR� PDQDJH� WKHP��

6KH� VXJJHVWV� WKDW� WKHVH�GRPDLQV�ZLOO� GLIIHU� DFFRUGLQJ�WR� WKH� IROORZLQJ�IHDWXUHV�� �D�� WKH�VRFLDO�SUREOHP�WR�EH�VROYHG� �H�J��� PDWH� VHOHFWLRQ�� FDUH� RI� \RXQJ��� �E�� WKH�WLPLQJ� IHDWXUHV� RU� GHYHORSPHQWDO� FRXUVH�� �F�� WKH�FRPSXWDWLRQDO�SURFHVVHV�LQYROYHG��L�H��WKH�QDWXUH�RI�WKH�VRFLDO� LQIRUPDWLRQ� SURFHVVHG��� �G�� QHXURKRUPRQDO�UHJXODWLQJ� V\VWHPV� LPSOLFDWHG�� DQG� �H�� WKH� VRFLDO� DQG�HPRWLRQDO� UHVSRQVH� SDWWHUQV� �%XJHQWDO�� ������� ,W� LV�%XJHQWDO¶V� FRQWHQWLRQ� WKDW� VSHFLILF� DOJRULWKPV� KDYH�HYROYHG� ZKLFK� DUH� DYDLODEOH� IRU� PDQDJLQJ� HDFK� RI�WKHVH�VRFLDO�GRPDLQV��:KDW� WKHQ�DUH� WKHVH�GRPDLQV�RI�VRFLDO�OLIH"%XJHQWDO� SURSRVHV� ILYH� SULQFLSOH� GRPDLQV� RI�VRFLDO� OLIH�� QDPHO\� 0DWLQJ�� $WWDFKPHQW�� +LHUDUFKLFDO�3RZHU��&RDOLWLRQDO�*URXSV�DQG�5HFLSURFLW\��7KHVH�FDQ�EH� JURXSHG� LQWR� WKRVH� WKDW� DUH� SULPDULO\� FRQFHUQHG�ZLWK� ERQGLQJ� SURFHVVHV� �L�H�� PDWLQJ�� DWWDFKPHQW�� DQG�FRDOLWLRQV�� DQG� WKRVH� ZKLFK� DUH� FRQFHUQHG� ZLWK�QHJRWLDWLRQ� SURFHVVHV� �L�H�� KLHUDUFKLFDO� SRZHU��UHFLSURFLW\���,W�LV�%XJHQWDO¶V�WKHVLV�WKDW�HDFK�GRPDLQ�LV�RUJDQLVHG� DURXQG� D� VSHFLILF� SUREOHP� RI� VRFLDO� OLIH�ZKLFK�ZDV�D�FRQVWDQW�IHDWXUH�RI�WKH�(($��DQG�KHQFH D�XQLYHUVDO� DGDSWDWLRQ� SUREOHP�� )RU� H[DPSOH�� WKH�DWWDFKPHQW�GRPDLQ�LV�DQ�HYROYHG�V\VWHP�WKDW�IXQFWLRQV�SULPDULO\� WR� HQVXUH� WKH� VDIHW\� RI� WKH� QHZERUQ�� $V�DQRWKHU� H[DPSOH�� WKH� FRDOLWLRQDO� JURXS� V\VWHP� LV�SULPDULO\� FRQFHUQHG� ZLWK� PXWXDO� GHIHQFH� DJDLQVW�H[WHUQDO� WKUHDWV� DQG� WKH� DFTXLVLWLRQ�� SURWHFWLRQ�� DQG�VKDULQJ�RI�DFTXLUHG�UHVRXUFHV�%XJHQWDO� PDUVKDOV� D� EURDG� UDQJH� RI�WKHRUHWLFDO� LGHDV� DQG� HPSLULFDO� GDWD� WR� VXSSRUW� WKH�SODXVLELOLW\� RI� KHU� GRPDLQ�EDVHG� DSSURDFK� WR� WKH�DFTXLVLWLRQ� RI� WKH� DOJRULWKPV� RI� VRFLDO�OLIH�� &HUWDLQO\��RXU� EULHI� VXPPDU\� FDQQRW� GR� MXVWLFH� WR� KHU�VRSKLVWLFDWHG�DQG�FRPSOH[�PRGHO��$W�WKH�VDPH�WLPH��LW�UHPDLQV�D�QHZ��UDWKHU�VSHFXODWLYH��DQG�PRVWO\�XQWHVWHG�FRQFHSWXDOLVDWLRQ� RI� KRZ� DQ� HYROXWLRQDU\� SHUVSHFWLYH�PLJKW�VWUXFWXUH�RXU�XQGHUVWDQGLQJ�RI�VRFLDO�EHKDYLRXU��0RUHRYHU��RWKHU�VXFK�WD[RQRPLHV�RI�VRFLDO�OLIH�DOUHDG\�H[LVW� DQG� PXVW� DOVR� EH� FRQVLGHUHG�� )RU� H[DPSOH��)LVNH¶V�ZRUN�LV�SDUWLFXODUO\�QRWHZRUWK\�RQ�WKH�TXHVWLRQ�RI� WKH� ³JUDPPDU� RI� VRFLDO� UHODWLRQVKLSV´� �+DVODP��������)LVNH���������1RWZLWKVWDQGLQJ�WKHVH�FDYHDWV��ZH�EHOLHYH�%XJHQWDO¶V� WD[RQRP\�RI�VRFLDO� OLIH� LV�D�VXSHUE�H[DPSOH� RI� KRZ� DQ� HYROXWLRQDU\� SHUVSHFWLYH� FDQ�JUHDWO\�IDFLOLWDWH�WKHRU\�GHYHORSPHQW��,Q�SDUWLFXODU��WKH�GRPDLQ� VSHFLILF� DSSURDFK� RIIHUV� D� WKHRUHWLFDO� EULGJH�EHWZHHQ�WKH�VRFLDO�PLQG�DQG�WKH�VRFLDO�HQYLURQPHQW��,Q�H[SOLFLWO\� IRUPXODWLQJ� WKH� DGDSWLYH� SUREOHP� WKDW� HDFK�GRPDLQ� LV� RUJDQLVHG� DURXQG�� VXFK� DQ� DSSURDFK�SURPLVHV� WR� JHQHUDWH� VSHFLILF� K\SRWKHVHV� FRQFHUQLQJ�WKH�QDWXUH�RI� WKH�SV\FKRORJLFDO�PHFKDQLVPV� WKDW� KDYH�HYROYHG�WR�GHDO�ZLWK�WKHVH�UHFXUUHQW�SUREOHPV���,W�DOVR�SURYLGHV� D� FOHDUO\� GHYHORSHG� IUDPHZRUN� WKDW� PLJKW�KHOS�WR�JXLGH�D�UHVHDUFK�DJHQGD��,Q�WKH�QH[W�VHFWLRQ�ZH�ZLOO� FRQVLGHU� KRZ� WKH� LGHDV� RI� *LJHUHQ]HU� DQG�
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%XJHQWDO� PLJKW� EH� LQWHJUDWHG� IRU� D� PRUH�FRPSUHKHQVLYH� PRGHO� RI� KRZ� D� VRFLDO� PLQG� PLJKW�ZRUN�
7RZDUGV�D�0RGHO�RI�WKH�6RFLDO�0LQG,Q�WKLV�VHFWLRQ�ZH�DWWHPSW�WR�GUDZ�WRJHWKHU�VRPH�RI�WKH�PDMRU� LGHDV� IURP� %XJHQWDO� DQG� *LJHUHQ]HU� WR� JDLQ� D�FOHDUHU�SLFWXUH�RI�KRZ�WKH�DUFKLWHFWXUH�RI�D�VRFLDO�PLQG�PLJKW�ORRN��7KHVH�LGHDV�DUH�LQWHQGHG�WR�KHOS�GHYHORS�D�IUDPHZRUN�IRU�UHVHDUFK�LQ�WKLV�DUHD�DQG�DUH�QHFHVVDULO\�WHQWDWLYH� DQG� LQFRPSOHWH��+RZHYHU�� EHIRUH� DWWHPSWLQJ�DQ� LQWHJUDWLRQ�RI�%XJHQWDO� DQG�*LJHUHQ]HU¶V�ZRUN�ZH�ILUVW� QHHG� WR� FODULI\� WKH� GLIIHUHQFH� EHWZHHQ� XOWLPDWH�DQG�SUR[LPDWH�H[SODQDWLRQV��8OWLPDWH� DQG� 3UR[LPDWH� ([SODQDWLRQV� RI�%HKDYLRXU7KHUH� DUH� WZR� PDMRU� IRUPV� RI� HYROXWLRQDU\�H[SODQDWLRQV� RI� KXPDQ� WUDLWV�� XOWLPDWH� DQG� SUR[LPDWH��8OWLPDWH�H[SODQDWLRQV�DWWHPSW� WR� LGHQWLI\� WKH� IXQFWLRQ�RI�D�JLYHQ�WUDLW�RU�PHFKDQLVP�E\�GHWHUPLQLQJ�LWV�UROH�LQ�VROYLQJ� D� SDUWLFXODU� DGDSWLYH� SUREOHP� ZKLOH� D�SUR[LPDWH� H[SODQDWLRQ� IRFXVHV� RQ� WKH� QDWXUH� RI� WKH�FDXVDO� PHFKDQLVPV� WKDW� XQGHUSLQ� LWV� IXQFWLRQDO� UROH���%XVV���������,Q�WKH�ODQJXDJH�RI�(3�XOWLPDWH�PHDQV�DOO�WKH� HYROXWLRQDU\� IDFWRUV� WKDW� FRQWULEXWH� WR� WKH�GHYHORSPHQW�RI�D�SV\FKRORJLFDO�PHFKDQLVP�RU�SDWWHUQ�RI�EHKDYLRXU��%\�FRQWUDVW�SUR[LPDO� UHIHUV� WR� WKH�PRUH�UHFHQW� IDFWRUV� LQYROYHG�� 7KXV� XOWLPDWH� FDXVHV� ZLOO�LQFOXGH� VXFK� WKLQJV� DV� WKH� DQFHVWUDO� HQYLURQPHQW��VH[XDO�VHOHFWLRQ��DQG�QDWXUDO VHOHFWLRQ��3UR[LPDO�FDXVHV�ZLOO�LQFOXGH�VXFK�YDULDEOHV�DV�WKH�SHUVRQ
V�JHQHV��WKHLU�GHYHORSPHQWDO� KLVWRU\�� OHDUQLQJ�� DQG� HQYLURQPHQWDO�VWLPXOL��$Q�,QWHJUDWHG�0RGHO�RI�WKH�6RFLDO�0LQG7KH�SURFHVV�RI�HYROXWLRQ�KDV�UHVXOWHG�LQ�D�PLQG�WKDW�LV�VSHFLILFDOO\� GHVLJQHG� WR� SURFHVV� LQIRUPDWLRQ� WKDW� LV�VRFLDO� LQ� QDWXUH� �'XQEDU�� ������ :KLWHQ� 	� %\UQH���������*LJHUHQ]HU�DUJXHV�WKDW�WKLV� LV�DFKLHYHG�WKURXJK�WKH�H[LVWHQFH�RI�SHULSKHUDO�DQG�FHQWUDO�PRGXOHV�WKDW�DUH�FRQWHQW� VSHFLILF�� 7KDW� LV�� WKH\� SURFHVV� RQO\� VRFLDO�LQIRUPDWLRQ�� 6XFK� VRFLDO� LQWHOOLJHQFH� PRGXOHV� DUH�EHOLHYHG� WR� EH� RUJDQLVHG� KLHUDUFKLFDOO\� DV� LQ� D�VHTXHQWLDO� GHFLVLRQ� WUHH�� 2SLQLRQV� DV� WR� WKH� H[WHQW� RI�PRGXODULVDWLRQ� YDU\� IURP� µKDUG¶� �H�J�� *LJHUHQ]HU��������7RRE\�	�&RVPLGHV��������WR�µVRIW¶��H�J��0LWKHQ��������� 7KH� PDMRU� GLIIHUHQFH� EHWZHHQ� WKHVH� WZR�H[WUHPHV� LV� WKDW� VRIWHU� YHUVLRQV� RI� WKH� PRGXODULW\�K\SRWKHVLV� W\SLFDOO\� DOORZ� IRU� D� JUHDWHU� GHJUHH� RI�FRPPXQLFDWLRQ� EHWZHHQ� PRGXOHV�� DQG� DOVR� JHQHUDOO\�DFFHSW� WKH� QHHG� IRU� VRPH� DPRXQW� RI� JHQHUDO� RU� QRQ�PRGXODU�LQWHOOLJHQFH�

:H�EHOLHYH�WKH�MXU\�LV�VWLOO�RXW�RQ�WKH�H[WHQW�WR�ZKLFK�PRGXODULW\� LV� KDUG�RU� VRIW�� DQG�SUHIHU� WR� VLW� RQ�WKH�IHQFH�XQWLO�PRUH�HYLGHQFH�DFFXPXODWHV�HLWKHU�ZD\��+RZHYHU�� ZH� DFFHSW� WKH� JHQHUDO� SULQFLSOH� RI�PRGXODULW\� DQG� FRQVLGHU� LW� LV� DQ� LPSRUWDQW�FKDUDFWHULVWLF� RI� PHQWDO� VWUXFWXUH�� :H� VKRXOG� VWUHVV�KHUH� WKDW�ZKLOH� VRPH�PRGXOHV�ZLOO�EH�FRQFHUQHG�RQO\�ZLWK�VRFLDO�LQIRUPDWLRQ�QRW�DOO�PRGXOHV�ZLOO��([DPSOHV�RI� VRFLDO� LQWHOOLJHQFH� PRGXOHV� PLJKW� EH� PRGXOHV�FRQFHUQHG� ZLWK� IDFLDO� SHUFHSWLRQ�� GHWHFWLRQ� RI�GHFHSWLRQ�� PDWH� VHOHFWLRQ�� ODQJXDJH� DFTXLVLWLRQ��HPRWLRQ�UHFRJQLWLRQ��DQG�VRFLDO�UHDVRQLQJ��IURP�7RRE\�	� &RVPLGHV�� ������� *LYHQ� LWV� FRQWHQW� VSHFLILFLW\� ZH�H[SHFW� WKDW� HDFK� PRGXOH� ZLOO� RSHUDWH� RQ� VSHFLILF�GRPDLQV� RI� LQIRUPDWLRQ� LQ� WKH� HQYLURQPHQW��%XJHQWDO�VXJJHVWV� WKHUH� DUH� ILYH� LPSRUWDQW� GRPDLQV� RI� VRFLDO�OLIH�� QDPHO\�0DWLQJ��$WWDFKPHQW��+LHUDUFKLFDO�3RZHU��&RDOLWLRQDO�*URXSV�DQG�5HFLSURFLW\��(DFK�GRPDLQ�KDV�EHHQ� GHWHUPLQHG� E\� WKH� RULJLQDO� SUREOHP� LQ� WKH� (($�IRU� ZKLFK� WKH� SDUWLFXODU�PRGXOH� HYROYHG� �DQ� XOWLPDWH�FDXVH��� (DFK� GRPDLQ� DOVR� GLIIHUV� DFFRUGLQJ� WR� LWV�WLPLQJ� RU� GHYHORSPHQWDO� RQVHW�� LWV� FRPSXWDWLRQV�� WKH�QHXURKRUPRQDO� V\VWHPV� LQYROYHG�� DQG� WKH� VRFLDO� DQG�HPRWLRQDO� UHVSRQVHV� DVVRFLDWHG� ZLWK� LW�� ,W� LV� RXU�FRQWHQWLRQ�WKDW�VSHFLILF�PRGXOHV�ZLOO�LQWHUDFW�ZLWK��RQH�RU�PRUH��VSHFLILF�GRPDLQV��7KH�JHQHUDO�H[WHQW�WR�ZKLFK�RQH� SDUWLFXODU� PRGXOH� W\SLFDOO\� LQWHUDFWV� ZLWK� DQ\�SDUWLFXODU�GRPDLQ�ZLOO�EH��LQ�ODUJH�SDUW��GHWHUPLQHG�E\�XOWLPDWH� FDXVHV��+RZHYHU�� WKH� DFWLYDWLRQ�RI� D� VSHFLILF�PRGXOH�DW�DQ\�PRPHQW�ZLOO�EH�GHWHUPLQHG�E\�SUR[LPDO�FDXVHV� �L�H�� D� FRPELQDWLRQ�RI� WKH�SHUVRQ
V� JHQHV�� WKHLU�GHYHORSPHQWDO� KLVWRU\�� OHDUQLQJ�� DQG� HQYLURQPHQWDO�VWLPXOL���0RUHRYHU��WKH�DFWLYDWLRQ�RI�D�VSHFLILF�PRGXOH�ZLOO� EH� LQWHJUDWHG� ZLWK� DQG� LQLWLDWH� UHOHYDQW�SK\VLRORJLFDO��PRWLYDWLRQDO��HPRWLRQDO�DQG�EHKDYLRXUDO�UHVSRQVH�V\VWHPV�&HUWDLQO\�� GLIIHUHQW� PRGXOHV� ZLOO� EH� DEOH� WR�LQWHUDFW� ZLWK� WKH� VDPH� GRPDLQ�� ZRUNLQJ�VLPXOWDQHRXVO\�� LQ� SDUDOOHO�� DQG� XQGHU� VRPH� IRUP� RI�KLHUDUFKLFDO� FRRUGLQDWLRQ�� &RQVLGHU�� IRU� H[DPSOH�� WKH�GRPDLQ� %XJHQWDO� FDOOV� 5HFLSURFLW\�� $FFRUGLQJ� WR�%XJHQWDO� WKH� FHQWUDO� SUREOHP� WR� EH� VROYHG� ZLWKLQ� WKH�UHFLSURFLW\� GRPDLQ� LV� DFKLHYLQJ� DSSUR[LPDWHO\�HTXLYDOHQW� EHQHILWV� LQ� VKDUHG� DFWLRQ� SURFHVVHV� DPRQJ�HTXDO�LQGLYLGXDOV��,Q�WKH�(($�WKLV�SUREDEO\�FHQWUHG�RQ�DFKLHYLQJ� D� IDLU� GLVWULEXWLRQ� RI� IRRG� DQG� RWKHU�UHVRXUFHV�LQ�UHODWLRQ�WR�ERWK�HIIRUW�DQG�LQGLYLGXDO�QHHG��WKH�DFWXDO�GRPDLQ���7RGD\��LW�PLJKW�FHQWUH�RQ�D�JURXS�RI�IULHQGV�ZKR�VKDUH�WKH�XVH�RI�D�MRLQWO\�RZQHG�KROLGD\�KRPH��WKH�SURSHU�GRPDLQ���7KHUH�DUH�VHYHUDO�PRGXOHV�WKDW� FRXOG� EH� DFWLYDWHG� LQ� UHODWLRQ� WR� WKLV� GRPDLQ��([DPSOHV�PLJKW�LQFOXGH�PRGXOHV�IRU�IDFLDO�SHUFHSWLRQ��GHFHSWLRQ�GHWHFWRUV�� HPRWLRQDO� UHFRJQLWLRQ�� DQG� VRFLDO�UHDVRQLQJ�� ,Q�DGGLWLRQ� WR�PXOWLSOH�PRGXOHV� LQWHUDFWLQJ�ZLWK�D�VLQJOH�GRPDLQ��LW�DOVR�VHHPV�OLNHO\�WKDW D�VLQJOH�PRGXOH�PD\�EH�LQWHUDFWLQJ�ZLWK�PRUH�WKDQ�RQH�GRPDLQ�
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VLPXOWDQHRXVO\�� +HQFH� LQ� IDPLO\� VHWWLQJV� ERWK� WKH�PDWLQJ� DQG� WKH� DWWDFKPHQW� GRPDLQV�PLJKW� DFWLYDWH� DQ�HPRWLRQ� UHFRJQLWLRQ� PRGXOH�� 6LPLODUO\�� DW� SROLWLFDO�PHHWLQJV�� ERWK� WKH� FRDOLWLRQDO� JURXS� DQG WKH�KLHUDUFKLFDO� SRZHU� GRPDLQV� PD\� DFWLYDWH� D� VRFLDO�UHDVRQLQJ�PRGXOH�,Q� VXPPDU\�� ZH� KDYH� SURSRVHG� D� SRVVLEOH�DUFKLWHFWXUH� IRU�D�VRFLDO�PLQG� LQ�ZKLFK�SHULSKHUDO�DQG�FHQWUDO� PRGXOHV� RSHUDWH� LQ� SDUDOOHO� ZLWKLQ� D�KLHUDUFKLFDO�DQG�VHTXHQWLDO�RUJDQLVDWLRQ��6XFK�PRGXOHV�FDQ� DFWLYDWH� UHOHYDQW� SK\VLRORJLFDO�� PRWLYDWLRQDO�� DQG�HPRWLRQDO� V\VWHPV�� 7KHVH� PRGXOHV� LQWHUDFW� ZLWK�VSHFLILF� GRPDLQV� RI� VRFLDO� OLIH� EDVHG�XSRQ� WKH� FHQWUDO�HYROXWLRQDU\�SUREOHP�ZLWKLQ�WKDW��DFWXDO��GRPDLQ��7KH�DFWLYDWLRQ� RI� D� SDUWLFXODU� PRGXOH� LQ� WKH� SUHVHQW� GD\�HQYLURQPHQW� �WKH� SURSHU� GRPDLQ�� ZLOO� EH� GHWHUPLQHG�E\�SUR[LPDO�FDXVHV��$�VLQJOH�PRGXOH�FDQ�LQWHUDFW�ZLWK�PXOWLSOH� GRPDLQV� VLPXOWDQHRXVO\� DQG� GLIIHUHQW�GRPDLQV�FDQ�GUDZ�XSRQ�WKH�VDPH�PRGXOH�3V\FKRSDWKRORJ\� DQG� WKH� 6RFLDO� 0LQG��6FKL]RSKUHQLD6FKL]RSKUHQLD� LV� D� PDMRU� PHQWDO� GLVRUGHU�� ZKLFK� LV�FKDUDFWHULVHG� E\� D� UDQJH� RI� VLJQV�� DQG� V\PSWRPV� WKDW�FDQ� LQFOXGH� DXGLWRU\� KDOOXFLQDWLRQV�� SDUDQRLG�GHOXVLRQV��IODWWHQHG�DIIHFW��FDWDWRQLD�� WKRXJKW�GLVRUGHU��DSDWK\� DQG� VRFLDO� ZLWKGUDZDO� �$3$�� ������� ,W� LV�W\SLFDOO\� D� VHYHUH� GLVRUGHU�� ZKLFK� LI� QRW� FDUHIXOO\�PDQDJHG��FDQ�FDXVH�PDMRU�LPSDLUPHQW�LQ�PDQ\�DVSHFWV�RI� GDLO\� OLYLQJ�� ,W� LV� DOVR� IUHTXHQWO\� GLVWUHVVLQJ� DQG�IULJKWHQLQJ�IRU�ERWK�WKH�SHUVRQ�ZLWK�VFKL]RSKUHQLD�DQG�WKHLU�IDPLO\�6FKL]RSKUHQLD� LV� D� GLVRUGHU� WKDW� RFFXUV� DOO�DURXQG� WKH�ZRUOG�DQG�KDV�D�FRQVLVWHQW�SUHYDOHQFH�UDWH�RI� DURXQG� ���� � ���� 7KHUH� LV� UREXVW� HYLGHQFH� IRU� D�ELRORJLFDO� EDVLV� IRU� VFKL]RSKUHQLD� WKDW� LQFOXGHV� D�JHQHWLF� SUHGLVSRVLWLRQ� �*RWWHVPDQ� 	� 6KLHOGV�� �������QHXURWUDQVPLWWHU� DEQRUPDOLWLHV� �'DYLV�� .DKQ�� .R�� 	�'DYLGVRQ�� ������ DQG� VWUXFWXUDO� EUDLQ� DEQRUPDOLWLHV��+DUULVRQ�� ������� 7KH� GLVFRYHU\� RI� WKH� DQWL�SV\FKRWLF�DFWLRQ� RI� FKORUSURPD]LQH� LQ� WKH� ����¶V� EHJDQ� D�UHYROXWLRQ�LQ�WKH�WUHDWPHQW�RI�WKLV�GLVRUGHU�DQG�JUHDWO\�IDFLOLWDWHG� WKH� GHLQVWLWXWLRQDOLVDWLRQ� PRYHPHQW��'DYLVRQ�	�1HDOH��������+RZHYHU�� HYHQ� ZLWK� WKH� JURZLQJ� DUVHQDO� RI�DQWL�SV\FKRWLF� GUXJV� FXUUHQWO\� DYDLODEOH�� PHGLFDWLRQV�HIIHFWLYHO\� WUHDW� PDLQO\� WKH� SRVLWLYH� V\PSWRPV� RI�VFKL]RSKUHQLD�� DQG� DUH� IDU� IURP� EHLQJ� D� FXUH�� 7KH�QHJDWLYH� V\PSWRPV� RI� DSDWK\�� ZLWKGUDZDO�� DQG� VRFLDO�G\VIXQFWLRQ��ZKLFK�DUH�RIWHQ�WKH�EHVW�SUHGLFWRUV�RI�ORQJ�WHUP� RXWFRPH�� DUH� OHVV� DPHQDEOH� WR� GUXJ� WKHUDS\��:KLOH� WKH� GLVFRYHU\� RI� HIIHFWLYH� DQWLSV\FKRWLFV� ZDV�XQGRXEWHGO\� D� EUHDNWKURXJK� LQ� WKH� WUHDWPHQW� RI� WKLV�GLVRUGHU�� LW� KDV� UHVXOWHG� LQ� DQ� XQIRUWXQDWH� GHFOLQH� LQ�UHVHDUFK�RQ�WKH�LQWHUSHUVRQDO�DVSHFWV�RI�WKLV�GLVRUGHU��

,W�ZDV�DSSDUHQWO\�HQRXJK�WR�NQRZ�WKDW�FHUWDLQ�QHXURWUDQVPLWWHUV��VXFK�DV�GRSDPLQH��ZHUH�LPSOLFDWHG��DQG� WKDW� WKH� DQWLSV\FKRWLFV� SURGXFHG� GUDPDWLF�LPSURYHPHQW� LQ� SRVLWLYH� V\PSWRPV�� +RZHYHU�� D�FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� VXFK� D� FRPSOH[�GLVRUGHU�PXVW�LQYROYH�H[SODLQLQJ�LW�DW�VHYHUDO�GLIIHUHQW�OHYHOV� RI� DQDO\VLV� LQFOXGLQJ� WKH� ELRFKHPLFDO� �L�H��QHXURWUDQVPLWWHUV��� WKH� QHXURSV\FKRORJLFDO� �L�H�� WKH�EUDLQ VWUXFWXUHV� DQG� QHXUDO� V\VWHPV��� WKH� FRJQLWLYH��ERWK� VRFLDO� DQG� QRQ�VRFLDO� FRJQLWLRQ��� DQG� WKH� VRFLDO��H�J��� VRFLDO� VNLOOV�� IDPLO\� UHODWLRQVKLSV�� DQG� VXSSRUW�QHWZRUNV���,W�LV�WKH�FRQWHQWLRQ�RI�WKH�SUHVHQW�DUWLFOH�WKDW�VRFLDO� FRJQLWLRQ� LV� SDUWLFXODUO\� LPSRUWDQW� IRU� D�PHDQLQJIXO�XQGHUVWDQGLQJ�RI�VFKL]RSKUHQLD�3HQQ�� &RUULJDQ�� %HQWDOO�� 5DFHQVWHLQ�� DQG�1HZPDQ� ������� KDYH� FRPPHQWHG� WKDW� WKHUH� LV� D�VXEVWDQWLDO� ERG\� RI� UHVHDUFK� RQ� FRJQLWLRQ� LQ�VFKL]RSKUHQLD� EXW� WKDW� LW� LV� PRVWO\� FRQFHUQHG� ZLWK�³QRQ�VRFLDO� FRJQLWLRQ´� �L�H�� DWWHQWLRQ�� PHPRU\��H[HFXWLYH� IXQFWLRQLQJ���6XFK� UHVHDUFK� LV�RIWHQ�XVHG� LQ�GLDWKHVLV�VWUHVV�PRGHOV�RI�VFKL]RSKUHQLD�WR�DFFRXQW�IRU�V\PSWRPV�� +RZHYHU�� 3HQQ� HW� DO�� DUJXH� WKDW�³VFKL]RSKUHQLD�LV�LQKHUHQWO\�DQ�LQWHUSHUVRQDO�GLVRUGHU´��VR�XQGHUVWDQGLQJ�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�VRFLDO� LPSDLUPHQW� LQ� VFKL]RSKUHQLD�� PXVW� LQYROYH�XQGHUVWDQGLQJ� VRFLDO� FRJQLWLRQ� LQ� WKLV� GLVRUGHU�� ,Q�DGGLWLRQ�� WKH\� FLWH� VWXGLHV� WKDW� VKRZ� WKDW� QRQ�VRFLDO�FRJQLWLYH� LPSDLUPHQW� W\SLFDOO\� DFFRXQWV� IRU� OHVV� WKDQ�����RI�WKH�YDULDQFH�LQ�WKH�PHDVXUHG�VRFLDO�IXQFWLRQLQJ�RI� SHRSOH� ZLWK� VFKL]RSKUHQLD�� &RQVHTXHQWO\�� WKH\�DUJXH� WKDW� WKH� VWXG\� RI� VRFLDO� FRJQLWLRQ� LQ�VFKL]RSKUHQLD� VKRXOG�RIIHU� LPSRUWDQW� LQVLJKWV� LQWR� WKH�GLVRUGHU��7KLV�DUJXPHQW�LV�DOVR�VXSSRUWHG�E\�WKH�QRWLRQ�WKDW� RXU� PLQGV� KDYH� HYROYHG� DV� XQLTXHO\� HIILFLHQW�SURFHVVRUV�RI�VRFLDO�LQIRUPDWLRQ�7R� VXPPDULVH�� VFKL]RSKUHQLD� LV� D� EUDLQ�GLVRUGHU� WKDW� LV�EHVW� WUHDWHG�ZLWK�DQWL�SV\FKRWLF�GUXJV��+RZHYHU�� LW� LV� DOVR�D�GLVRUGHU� WKDW� LV� FKDUDFWHULVHG�E\�FKURQLF�LQWHUSHUVRQDO�SUREOHPV DQG�VRFLDO�LPSDLUPHQW��&RQVHTXHQWO\� D� IXOO� H[SODQDWLRQ� RI� WKH� GLVRUGHU�GHPDQGV� DQ� H[SODQDWLRQ� DW� WKH� OHYHO� RI� VRFLDO�FRJQLWLRQ�� ,Q� WKH� QH[W� VHFWLRQ� ZH� FRQVLGHU� KRZ� WKH�FRQFHSW� RI� DQ� HYROYHG� VRFLDO� PLQG� PLJKW� LQIOXHQFH�UHVHDUFK�RQ�VRFLDO�FRJQLWLRQ�LQ�VFKL]RSKUHQLD�
7KH�6RFLDO�0LQG�DQG�6RFLDO�&RJQLWLRQ�LQ�6FKL]RSKUHQLD�5HVHDUFK,I�ZH�DFFHSW�WKH�PRGHO�RXWOLQHG�HDUOLHU�DV�GHVFULELQJ�D�SODXVLEOH� DUFKLWHFWXUH� IRU� D� VRFLDO� PLQG�� WKHQ� ZH� FDQ�EHJLQ� WR� VSHFXODWH� DV� WR� KRZ� LW� FRXOG� SURYLGH� D�IUDPHZRUN� IRU� UHVHDUFK� RQ� VRFLDO� FRJQLWLRQ� LQ�VFKL]RSKUHQLD�� 3HUKDSV� WKH� PDMRU� LPSOLFDWLRQ� LV� WKDW�UHVHDUFKHUV� PXVW� DWWHPSW� WR� VSHFLI\� ZKHWKHU� WKHLU�UHVHDUFK� LV� FRQFHUQHG� ZLWK� D� SDUWLFXODU� PRGXOH� RU�
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VRFLDO� GRPDLQ� �RU� FRPELQDWLRQV� WKHUHRI��� 7KLV� LV� QR�HDV\�WDVN�DV�WKHUH�LV�WR�GDWH��QR�DJUHHPHQW��HYHQ�DPRQJ�SURSRQHQWV�RI�PRGXODULW\��DV� WR�WKH�OLNHO\�QXPEHU�DQG�QDWXUH� RI� PRGXOHV�� $OVR�� DV� PHQWLRQHG� SUHYLRXVO\��RSLQLRQV�YDU\�DV� WR�ZKHWKHU�D� µVRIW¶�RU� µKDUG¶� IRUP�RI�WKH� PRGXODULW\� K\SRWKHVLV� EHVW� ILWV� WKH� GDWD��)RUWXQDWHO\��WKHUH�LV�D�JUHDWHU�GHJUHH�RI�FRQVHQVXV�DV�WR�WKH� LPSRUWDQW� GRPDLQV� RI� VRFLDO� OLIH� �%XJHQWDO��������$� %ULHI� 'LJUHVVLRQ� RQ� WKH� 6XEMHFW� RI�0RGXODULW\��7R�DYRLG� WKH�SUROLIHUDWLRQ�RI�PRGXOHV� IRU�HYHU\WKLQJ� ZH� QHHG� WR� HVWDEOLVK� VRPH� FULWHULD� IRU� D�SODXVLEOH�SXWDWLYH�PRGXOH��:H�VXJJHVW�WKH�IROORZLQJ�DV�WKH� PLQLPXP� FULWHULD� IRU� SRVLWLQJ� WKH� H[LVWHQFH� RI� D�PRGXOH�� ���� ,W� VKRXOG� EH� D� SV\FKRORJLFDO� PHFKDQLVP�WKDW� ZRXOG� KDYH� HQDEOHG� DQFHVWUDO�+RPLQLGV� WR� VROYH�IXQGDPHQWDO� SUREOHPV� RI� OLYLQJ� LQ� WKH� (($� DQG� WKXV�KDYH� FRQIHUUHG� D� UHSURGXFWLYH� DGYDQWDJH� XSRQ� WKH�LQGLYLGXDOV�FRQFHUQHG������,WV�IXQFWLRQLQJ�EH�FRQVLVWHQW�ZLWK� HYLGHQFH� IURP� FRJQLWLYH� DQG� GHYHORSPHQWDO�SV\FKRORJ\������6XSSRUWLYH�HYLGHQFH�VKRXOG�DOVR�FRPH�IURP� QHXURSV\FKRORJ\�� HVSHFLDOO\� FDVHV� GLVSOD\LQJ�GRXEOH� GLVVRFLDWLRQV�� � ,W� LV� DUJXHG� WKDW� WKH�DFFXPXODWLRQ� RI� FRQYHUJHQW� HYLGHQFH� IURP� DOO� WKHVH�DYHQXHV� SURYLGHV� UHDVRQDEOH� LQVXUDQFH� DJDLQVW� D�SUROLIHUDWLRQ�RI�K\SRWKHWLFDO�PRGXOHV��,W�LV�LPSRUWDQW�WR�QRWH� KRZHYHU�� WKDW� LQ� DUJXLQJ� IRU� PRGXODULW\�� ZH� DUH�QRW�DUJXLQJ�IRU�VSHFLILF�GHYLFHV� ORFDOLVHG� LQ�RQH�EUDLQ�UHJLRQ�� 7KH� FRQVWUXFW� RI� D� ³PRGXOH´� UHSUHVHQWV� D�IXQFWLRQDOO\� VSHFLDOLVHG� V\VWHP� DW� WKH� FRJQLWLYH� OHYHO�RI� H[SODQDWLRQ�� 6XFK� D� VSHFLDOLVHG� V\VWHP� PD\� ZHOO�LQYROYH� GLIIHUHQW� EUDLQ� UHJLRQV� RU� VHSDUDWH� QHXUDO�QHWZRUNV� RSHUDWLQJ� LQ� FRQFHUW�� )RU� H[DPSOH�� D� IDFH�UHFRJQLWLRQ�PRGXOH�ZLOO�DOPRVW�FHUWDLQO\�LQYROYH�EUDLQ�UHJLRQV�FRQFHUQHG�ZLWK�SHUFHSWXDO� �L�H��RFFLSLWDO� OREH��DQG�VHPDQWLF�PHPRU\��L�H��WHPSRUDO�OREH��IXQFWLRQV�0RGXOHV��'RPDLQV��DQG�6FKL]RSKUHQLD7KH� 0LQG�5HDGLQJ� 0RGXOH�� 2QH� H[DPSOH� RI� D�PRGXOH�� ZLWK� GLUHFW� UHOHYDQFH� IRU� VFKL]RSKUHQLD�UHVHDUFK�� LV� WKH�FRQFHSW�RI�D� ³WKHRU\�RI�PLQG´��720���%DURQ�&RKHQ�� ������� 7KLV� LV� WKH� LGHD� WKDW� KXPDQV�KDYH� HYROYHG� D� PHFKDQLVP� IRU� IRUPLQJ� D� PHQWDO�UHSUHVHQWDWLRQ� RI� DQRWKHU¶V� WKRXJKWV�� LQWHQWLRQV��HPRWLRQDO� VWDWHV�� EHOLHIV�� GHVLUHV�� ZLVKHV�� DQG� JRDOV��7KH�HYLGHQFH�IRU�VXFK�D�³PLQG�UHDGLQJ´�DELOLW\�FRPHV�IURP� HYROXWLRQDU\� WKHRU\� �%DURQ�&RKHQ�� �������GHYHORSPHQWDO�SV\FKRORJ\��*RSQLN�	�:HOOPDQ��������DQG�FRJQLWLYH�DQWKURSRORJ\��/LOODUG���������7KH�QRWLRQ�RI�D�720�PRGXOH�LV�FORVHO\�UHODWHG�WR�WKH�FRQFHSW�RI�D�VRFLDO�LQWHOOLJHQFH�DQG��LQ�SDUWLFXODU��WKH�0DFKLDYHOOLDQ�LQWHOOLJHQFH� K\SRWKHVLV�� 3UHVXPDEO\�� LQ� ODUJH� SULPDWH�JURXSV�ZLWK�FRPSOH[�VRFLDO�UHODWLRQVKLSV�LW� LV�D�XVHIXO�VNLOO� WR� IRUP�DFFXUDWH� DSSUDLVDOV� RI� WKH� LQWHQWLRQV� DQG�PRWLYHV�RI�DQRWKHU�1RW� VXUSULVLQJO\�� JLYHQ� WKH� QDWXUH� RI�VFKL]RSKUHQLF� V\PSWRPV� �L�H��� SDUDQRLG� GHOXVLRQV��

KHDULQJ�YRLFHV��WKH�720�WKHRU\�KDV�UHFHQWO\�DWWUDFWHG�WKH�DWWHQWLRQ�RI�VFKL]RSKUHQLD�UHVHDUFKHUV��H�J���)ULWK�	�&RUFRUDQ�� ������� )ULWK� ������� KDV� DGYDQFHG� WKH�K\SRWKHVLV�WKDW�VRPH�RI�WKH�V\PSWRPV�FKDUDFWHULVWLF�RI�VFKL]RSKUHQLD�PD\�EH�H[SOLFDEOH� LQ� WHUPV�RI�D�³PLQG�UHDGLQJ´� GHILFLW� DPRQJ� SHUVRQV� ZLWK� VFKL]RSKUHQLD��)RU� H[DPSOH�� )ULWK� VXJJHVWV� WKDW� SDWLHQWV� ZLWK�FHUWDLQ�NLQGV� RI� GHOXVLRQV� PD\� KDYH� ORVW� WKH� DELOLW\� WR� ³UHDG�WKH� LQWHQWLRQV� DQG� EHOLHIV� RI� RWKHUV´� �S������� +H�VXJJHVWV� WKDW� VRPH�RI� WKH�QHJDWLYH� V\PSWRPV� VXFK� DV�VRFLDO� ZLWKGUDZDO� DQG� DYROLWLRQ� FRXOG� UHVXOW� IURP� D�ZHDNHQHG�DELOLW\�WR�UHSUHVHQW�RQH¶V�RZQ�JRDOV��,Q������)ULWK�FRPPHQWHG� WKDW� WKHUH�ZHUH�QR�SXEOLVKHG�VWXGLHV�RI�WKHRU\�RI�PLQG�LQ�VFKL]RSKUHQLD��6LQFH�WKHQ�VWXGLHV�RQ� WKLV� WRSLF� KDYH� IORXULVKHG� DQG� LW� KDV� EHFRPH� DQ�LPSRUWDQW� IRFXV� IRU� UHVHDUFK� RQ� VRFLDO� FRJQLWLRQ� LQ�VFKL]RSKUHQLD��H�J���'RRG\��*RHW]��-RKQVWRQH��)ULWK�	�&XQQLQJKDP�2ZHQV�� ������ 'UXU\�� 5RELQVRQ�� 	�%LUFKZRRG�� ������ )ULWK�	�&RUFRUDQ�� ������ 6DUIDWL� 	�+DUG\�%D\OH���������7R�GDWH��720�UHVHDUFK�SUREDEO\�UHIOHFWV� WKH� EHVW� H[DPSOH� RI� D� VSHFLILF� DSSOLFDWLRQ� RI�WKH� VRFLDO� PRGXOH� K\SRWKHVLV� WR� UHVHDUFK� RQ�VFKL]RSKUHQLD��:KHUH�VXFK�UHVHDUFK�LV�ODFNLQJ��LV�LQ�LWV�IDLOXUH� WR� VSHFLI\� WKH� UHOHYDQW� GRPDLQV� RI� VRFLDO� OLIH�WKDW� D� 720� PRGXOH� ZLOO� LQWHUDFW� ZLWK� DQG� WR�LQFRUSRUDWH�WKLV�VSHFLILFLW\�ZLWKLQ�WKH�UHVHDUFK�GHVLJQ��:H� VKDOO� FRQVLGHU� WKLV� LVVXH� LQ WKH� QH[W� VHFWLRQ� RQ�GRPDLQ�VSHFLILFLW\�DQG�VFKL]RSKUHQLD�UHVHDUFK�
'RPDLQ�6SHFLILFLW\�DQG�6FKL]RSKUHQLD�5HVHDUFK�,I�ZH� DFFHSW� WKDW� KXPDQ� NQRZOHGJH� LV� RUJDQLVHG� DW� D�FRJQLWLYH� OHYHO� LQ� WHUPV�RI� VSHFLILF� GRPDLQV� RI� VRFLDO�OLIH�� ZKLFK� HDFK� UHIOHFW� IXQGDPHQWDO� DQG� UHFXUUHQW�SUREOHPV�RI�H[LVWHQFH�LQ�WKH�(($��WKHQ�WKLV�VKRXOG�EH�UHIOHFWHG�LQ�RXU�UHVHDUFK�DJHQGD��:H�FDQQRW�DVVXPH�D�SULRUL� WKDW� WKH� PRGXOHV� RI� LQWHUHVW� DUH� ³GRPDLQ�QHXWUDO´��DQG�LQ�IDFW��WKLV�VHHPV�XQOLNHO\�LQ�OLJKW�RI�RXU�SUHYLRXV�GLVFXVVLRQ�RI�WKH�GRPDLQ�VSHFLILFLW\�RI�VRFLDO�OLIH�� 7KH� SHUIRUPDQFH� RI� D� FHUWDLQ� PRGXOH� PD\� ZHOO�YDU\� ZLGHO\� GHSHQGLQJ� XSRQ� ZKLFK� VSHFLILF� VRFLDO�GRPDLQ� LW� LQWHUDFWV� ZLWK��0RUHRYHU�� EHFDXVH� GRPDLQV�KDYH� GLIIHUHQW� WLPLQJ� IHDWXUHV�� GHYHORSPHQWDO�GLIIHUHQFHV� ZLOO� EH� REVHUYHG�� 6R�� IRU� H[DPSOH�� LQ� D�\RXQJ�LQIDQW� WKH�720�PRGXOH�PD\�EHVW�EH�VWXGLHG�LQ�UHODWLRQ�WR�WKH�$WWDFKPHQW�GRPDLQ��EXW� LQ�DGROHVFHQFH�LW� PD\� EHFRPH� PRUH� DFWLYH� LQ� WKH� GRPDLQ� RI�&RDOLWLRQDO� *URXSV�� ,Q� HDUO\� DGXOWKRRG� WKH� 720�PRGXOH� PD\� EHFRPH� HVSHFLDOO\� DFWLYH LQ� WKH� 0DWLQJ�GRPDLQ��DQG�VR�RQ��+RZHYHU��PRVW� UHVHDUFK�RQ� VRFLDO�FRJQLWLRQ� LQ� VFKL]RSKUHQLD� KDV� WHQGHG� WR� LJQRUH� WKLV�LVVXH� DQG� HPSOR\HG� GRPDLQ�QHXWUDO� VWLPXOL�� )RU�H[DPSOH�� UHVHDUFK�RQ� WKHRU\�RI�PLQG� LQ� VFKL]RSKUHQLD�KDV�W\SLFDOO\�XVHG�VWLPXOL�VXFK�DV�FDUWRRQ�VWRULHV��7KH�VXEMHFW� LV� VKRZQ� D� ³WKHRU\� RI� PLQG� FRPLF� VWULS´� DQG�DVNHG� WR� PDNH� LQIHUHQFHV� DERXW� WKH� WKRXJKWV� RU�LQWHQWLRQV�RI�WKH�FKDUDFWHUV�LQ�WKH�FDUWRRQ��H�J���6DUIDWL��
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	� +DUG\�%D\OH�� ������� 7KLV� LV� UHPLQLVFHQW� RI� VRPH�WUDGLWLRQDO�PHPRU\� UHVHDUFK LQ�ZKLFK� SDUWLFLSDQWV� DUH�UHTXLUHG� WR� PHPRULVH� OLVWV� RI� QRQVHQVH� V\OODEOHV�� ,W�ODFNV� D� FRQWH[W�� SDUWLFXODUO\� D� VRFLDO� FRQWH[W�� 7R� WDNH�DQRWKHU� H[DPSOH�� 6XOOLYDQ� DQG� $OOHQ� ������� KDYH�LQYHVWLJDWHG�VRFLDO�GHILFLWV�LQ�VFKL]RSKUHQLD�LQ�WHUPV�RI�³0DFKLDYHOOLDQ VRFLDO� GH[WHULW\´�� :KLOH� ZH� DSSODXG�WKHLU� JHQHUDO� DSSURDFK�� WKH� XVH� RI� D� SHQFLO�DQG�SDSHU�TXHVWLRQQDLUH�DV�WKH�GHSHQGHQW�PHDVXUH��GLYRUFHG�IURP�DQ\�VSHFLILF�VRFLDO�GRPDLQ��PD\�EH�OLPLW� WKH�H[WHQW� WR�ZKLFK�LPSRUWDQW�GLIIHUHQFHV�FDQ�EH�REVHUYHG�3HQQ� HW� DO� QRWH� WKDW� VWLPXOL� LQ� VRFLDO�FRJQLWLRQ�GLIIHU�IURP�WKRVH�HPSOR\HG�LQ�VWXG\LQJ�QRQ�VRFLDO�FRJQLWLRQ�LQ�WZR�LPSRUWDQW�ZD\V��)LUVW��WKH\�DUH�SHUVRQDOO\� UHOHYDQW� DQG� FDQ� FKDQJH� RYHU� WLPH� �XQOLNH�WKH�QXPEHUV��ZRUGV�DQG�REMHFWV�IDYRXUHG�LQ�QRQ�VRFLDO�FRJQLWLRQ� VWXGLHV��� 6HFRQG�� WKH� UHODWLRQVKLS� ZLWK� WKH�VWLPXOL�LV�LQWHUDFWLYH��7KH�VWLPXOL��H�J��DQRWKHU�SHUVRQ��FDQ�DFW�XSRQ�WKH�VXEMHFW�RI� WKH�UHVHDUFK��7KH�H[DPSOH�3HQQ�HW�DO��JLYH��LV�WKDW�LQ�VRFLDO�FRJQLWLYH�UHVHDUFK�WKH�³VWLPXOXV´�FRXOG�FRQFHLYDEO\�GLVSDUDJH� WKH ³VXEMHFW´��7KXV� ZH� DUH� GHDOLQJ� ZLWK� VWLPXOL� WKDW� DUH� UDUHO\�DIIHFWLYHO\� QHXWUDO� DQG� ZKLFK� H[LVW� LQ� D� G\QDPLF�UHODWLRQVKLS� ZLWK� WKH� VXEMHFW� RI� WKH� H[SHULPHQW�� :H�GRXEW� WKDW� WKLV� LV� WUXH� RI� WKH� YLJQHWWHV�� FDUWRRQV� DQG�SHQFLO�DQG�SDSHU� PHDVXUHV� W\SLFDOO\� HPSOR\HG� LQ�H[DPLQLQJ�720�LQ� VFKL]RSKUHQLD��7KH\�DUH�JHQHUDOO\�IDLUO\� DEVWUDFW�� DIIHFWLYHO\� QHXWUDO� WHVWV� RI� VRFLDO�UHDVRQLQJ�WKDW�KDYH�OLWWOH�GLUHFW�FRQQHFWLRQ�ZLWK�DQ\�RI�WKH� ILYH� LPSRUWDQW� VRFLDO� GRPDLQV�� +HQFH� DQ\�GLIIHUHQFHV� REVHUYHG� EHWZHHQ� VFKL]RSKUHQLF�SDUWLFLSDQWV� DQG� FRQWUROV�� PD\� ZHOO� XQGHUHVWLPDWH�DFWXDO� GLIIHUHQFHV� LQ� PLQG�UHDGLQJ� DELOLWLHV�� RU� RQO\�UHIOHFW� GLIIHUHQFHV� LQ� QRQ�VRFLDO� FRJQLWLYH� UHDVRQLQJ�DELOLWLHV� &RQVHTXHQWO\��LI�ZH�ZLVK�WR�XQGHUVWDQG�VRFLDO�FRJQLWLRQ� LQ� VFKL]RSKUHQLD�� WKHQ� ZH� QHHG� WR� QRW� RQO\�VSHFLI\�WKH�NLQG�RI�PHQWDO�PRGXOH�WKDW�LV�PRVW�UHOHYDQW�IRU� WKH�VSHFLILF�UHVHDUFK�LVVXH�RI�FRQFHUQ��EXW�DOVR�WKH�VSHFLILF� VRFLDO� GRPDLQ�V�� WKDW� LW� ZLOO� EH� PRVW� DFWLYH�ZLWKLQ�� ,GHDOO\�� WKH� WZR� YDULDEOHV� ZRXOG� EH� VWXGLHG�WRJHWKHU�� 7KLV� DOO� VRXQGV� UDWKHU� YDJXH� VR� OHW� XV�FRQVLGHU� DQ� H[DPSOH� RI� KRZ� WKLV� PLJKW� ZRUN� LQ�SUDFWLFH� )RU� DUJXPHQW¶V� VDNH� OHW¶V� DVVXPH� ZH� DUH�LQWHUHVWHG� LQ� WKH� SKHQRPHQRQ� RI� GHOXVLRQV� DV� WKH\�RFFXU� LQ� SHRSOH� GLDJQRVHG� ZLWK� SDUDQRLG�VFKL]RSKUHQLD�� 6D\� ZH� EHOLHYH� WKDW� D� PRGXOH� H[LVWV�FRQFHUQHG� ZLWK� GHWHFWLQJ� GHFHSWLRQ� LQ� VRFLDO�H[FKDQJHV� �+DXVHU�� ������ &RVPLGHV� 	� 7RRE\�� �������������2XU�K\SRWKHVLV� LV� WKDW� LQ�SHRSOH�ZLWK�SDUDQRLG�GHOXVLRQV� WKLV� PHFKDQLVP� LV� FDOLEUDWHG� VR� WKDW�GHFHSWLRQ�LV�GHWHFWHG�WRR�UHDGLO\�� RQ�WKH�EDVLV�RI�OLWWOH�HYLGHQFH�� &RQVHTXHQWO\�� LPDJLQH� ZH� GHVLJQ� D�ODERUDWRU\� WDVN�� VRPH� NLQG� RI� FDUG� JDPH� SHUKDSV�� LQ�ZKLFK� GHWHFWLQJ� GHFHSWLRQ� LV� HPEHGGHG�� ,W� LV� RXU�

FRQWHQWLRQ�WKDW� WKLV�UHVHDUFK�SDUDGLJP�LV�QRW�FRPSOHWH�XQWLO� ZH� FDQ� VSHFLI\� ZKLFK� VRFLDO� GRPDLQ� LV� PRVW�VDOLHQW� IRU� RXU� SDUWLFLSDQWV� DQG� WKH� WDVN�� 7KH�H[SHULPHQWDO� WDVN� VKRXOG� WKHQ� EH� IUDPHG� LQ� WHUPV�ZKLFK� GRPDLQ� �RU� GRPDLQV�� LV� RI� PRVW� UHOHYDQFH�� ,Q�FDVHV� ZKHUH� LW� LV� XQFOHDU� ZKLFK� VRFLDO� GRPDLQ� LV� WKH�PRVW�VDOLHQW��WKHQ�VRFLDO�GRPDLQ�VKRXOG�EH�PDQLSXODWHG�DV� DQ� LQGHSHQGHQW� YDULDEOH�� DQG� WKHLU� UHODWLYH�LPSRUWDQFH� GHWHUPLQHG� HPSLULFDOO\�� $� PDMRU� LVVXH� WR�WDNH�DFFRXQW�RI�KHUH�ZLOO�EH�WKH�GHYHORSPHQWDO�VWDJH�RI�UHVHDUFK�SDUWLFLSDQWV��%XJHQWDO� VD\V�RQH�FKDUDFWHULVWLF�RI� VRFLDO� GRPDLQV� LV� WKHLU� WLPLQJ� RU� GHYHORSPHQWDO�FRXUVH��)RU�H[DPSOH�� WKH�PDWLQJ�GRPDLQ�PD\�EH�PRVW�VDOLHQW� GXULQJ� WKH� UHSURGXFWLYH� \HDUV�� ,QLWLDOO\�KRZHYHU��WKH�TXHVWLRQ�RI�ZKLFK�GRPDLQ�LV�PRVW�VDOLHQW�PLJKW�KDYH�WR�EH�GHWHUPLQHG�HPSLULFDOO\��E\�WULDO�DQG�HUURU��JLYHQ�WKH�QHZQHVV�RI� WKHRU\�DQG�ODFN�RI�GDWD�LQ�WKLV� DUHD�� 6R� LQ� RXU� K\SRWKHWLFDO� UHVHDUFK� VWXG\�� ZH�ZRXOG� QHHG� WR� H[DPLQH� WKH� ³GHFHSWLRQ� GHWHFWRU´� LQ�UHODWLRQ� WR� WKH� PDWLQJ� GRPDLQ�� WKH� KLHUDUFKLFDO�GRPLQDQFH�GRPDLQ��WKH�FRDOLWLRQDO�JURXS�GRPDLQ��HWF���,Q�VXPPDU\��ZH�KDYH�SURSRVHG�D�VRFLDO�PLQG�WKDW� FRPSULVHV� VSHFLILF� VRFLDO� LQWHOOLJHQFH� PRGXOHV�DFWLQJ� LQ� SDUDOOHO� XQGHU� DQ� KLHUDUFKLFDO� RUJDQLVDWLRQ��7KHVH�PRGXOHV�ZLOO�LQWHUDFW�RU�EH�DFWLYDWHG�E\�VSHFLILF�GRPDLQV�RI�VRFLDO�OLIH��%URDGO\�VSHDNLQJ��ZH�UHJDUG�WKH�PRGXOHV�DV�FRJQLWLYH�PHFKDQLVPV�DQG� WKH�GRPDLQV�DV�FDWHJRULHV� RI� NQRZOHGJH� RI� WKH� H[WHUQDO� HQYLURQPHQW��7KXV� D�PHDQLQJIXO� SURJUDPPH� RI� UHVHDUFK� RQ�PHQWDO�GLVRUGHU� �DQG� FRJQLWLRQ� LQ� JHQHUDO�� PXVW� UHIOHFW� WKHVH�WZR� LPSRUWDQW� FRQVWUXFWV�� E\� VSHFLI\LQJ� ZKLFK� DUH�JHUPDQH�WR�D�UHVHDUFK�TXHVWLRQ� DQG�DOVR�LQYHVWLJDWLQJ�WKHLU� LQWHUSOD\�� 7KLV�PD\� GHPDQG� D�PRYH� DZD\� IURP�UHOLDQFH� XSRQ� UDWKHU� DEVWUDFW� SHQFLO�DQG�SDSHU�PHDVXUHV�� WRZDUGV� JUHDWHU� HFRORJLFDO� YDOLGLW\� WKURXJK�WKH�VWXG\�RI�VRFLDO�FRJQLWLRQ�LQ�PRUH�G\QDPLF�OLIH�OLNH�VHWWLQJV�
6XPPDU\�DQG�&RQFOXVLRQV,Q� WKH� SUHVHQW� SDSHU� ZH� EHJDQ� E\� DVNLQJ� ZK\� +RPR�VDSLHQV� KDV� HYROYHG� VXFK� D� ODUJH� EUDLQ� DQG� WKHQ�UHYLHZHG� HYLGHQFH� VXSSRUWLQJ� WKH� WKHRU\� WKDW� LW� ZDV�SULPDULO\� VRFLDO� IDFWRUV� WKDW� GURYH� WKLV� LQFUHDVH��$FFHSWDQFH� RI� WKLV� WKHRU\� OHDGV� WR� WKH� LQHYLWDEOH�FRQFOXVLRQ�WKDW�D�PDMRU�FRPSRQHQW�LQ�WKH�HYROXWLRQ�RI�KXPDQ� FRJQLWLRQ� KDV� EHHQ� WKH� HYROXWLRQ� RI� VRFLDO�LQWHOOLJHQFH��+RZHYHU�� WKLV� LV�QRW� UHIOHFWHG� LQ�PRVW�RI�WKH� UHVHDUFK� RQ� FRJQLWLRQ� LQ� VFKL]RSKUHQLD�� ZKLFK� LV�GRPLQDWHG� E\� QRQ�VRFLDO� FRJQLWLRQ�� :H� SUHVHQWHG� D�PRGHO�RI�KRZ�VXFK�D�³VRFLDO�PLQG´�PLJKW�ZRUN��EDVHG�XSRQ� WKH� FRQFHSWV� RI� PRGXODULW\� DQG� GRPDLQ�VSHFLILFLW\� LQ�FRJQLWLRQ��:H� WKHQ�DUJXHG� WKDW� UHVHDUFK�RQ� SV\FKRSDWKRORJ\�� XVLQJ� VFKL]RSKUHQLD� DV� RXU�H[DPSOH�� VKRXOG� EHJLQ� WR� IRFXV� RQ� WKH� DGDSWHG� VRFLDO�



&RQQH[LRQV����������������

��

QDWXUH�RI�WKH�PLQG��,Q�SDUWLFXODU��VXFK�UHVHDUFK�VKRXOG�VSHFLI\� ZKLFK� VRFLDO� LQWHOOLJHQFH� PRGXOHV� DQG� ZKLFK�VRFLDO� GRPDLQV� DUH� RI� VSHFLDO� LQWHUHVW�� DQG� KRZ� WKH\�PLJKW�LQWHUDFW�

5HIHUHQFHV$PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ� �������� 'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����:DVKLQJWRQ��'&��$XWKRU�%DUWRQ��5��$��	�'XQEDU��5��,��0����������(YROXWLRQ�RI�WKH�VRFLDO�EUDLQ��,Q�$��:KLWHQ�	�5��:��%\UQH��(GV���� 0DFKLDYHOOLDQ� LQWHOOLJHQFH� ,,��([WHQVLRQV� DQG� HYDOXDWLRQV �SS����� � ������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�%DURQ�� &RKHQ��6����������0LQGEOLQGQHVV��$Q�HVVD\�RQ�DXWLVP� DQG� WKHRU\� RI� PLQG�� /RQGRQ�� 0,7�3UHVV�%DURQ�� &RKHQ��6���(G�����������7KH�PDODGDSWHG�PLQG��&ODVVLF� UHDGLQJV� LQ� HYROXWLRQDU\�SV\FKRSDWKRORJ\� (DVW� 6XVVH[�� 8� .��3V\FKRORJ\�3UHVV�%HOODFN�� $�� 6��� +HUVHQ��0��� 	� 7XUQHU�� 6��0�� ��������*HQHUDOL]DWLRQ�HIIHFWV�RI�VRFLDO�VNLOOV�WUDLQLQJ�LQ� FKURQLF� VFKL]RSKUHQLFV�� $Q� H[SHULPHQWDO��DQDO\VLV��%HKDYLRU�5HVHDUFK�DQG�7KHUDS\����������� ����%HQWDOO�� 5�� 3��� -DFNVRQ�� +�� )�� 	� 3LOJULP�� '�� ��������$EDQGRQLQJ� WKH� FRQFHSW� RI� µVFKL]RSKUHQLD¶��6RPH� LPSOLFDWLRQV� RI� YDOLGLW\� DUJXPHQWV� IRU�SV\FKRORJLFDO� UHVHDUFK� LQWR� SV\FKRWLF�SKHQRPHQD�� %ULWLVK� -RXUQDO� RI� &OLQLFDO�3V\FKRORJ\����������� ���%XJHQWDO��'��%�� ��������$FTXLVLWLRQ�RI� WKH�DOJRULWKPV�RI� VRFLDO� OLIH�� $� GRPDLQ�EDVHG� DSSURDFK��3V\FKRORJLFDO�%XOOHWLQ������������ ����%\UQH�� 5�� �������� 7KH� WKLQNLQJ� DSH�� (YROXWLRQDU\�RULJLQV� RI� LQWHOOLJHQFH�� 2[IRUG�� 2[IRUG�8QLYHUVLW\�3UHVV�%\UQH��5���	�:KLWHQ��$���(GV�����������0DFKLDYHOOLDQ�LQWHOOLJHQFH� 6RFLDO� H[SHUWLVH� DQG� WKH�HYROXWLRQ� RI� LQWHOOHFW� LQ� PRQNH\V�� DSHV�� DQG�KXPDQV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�&KXD��6��(���	�0F.HQQD��3��-����������6FKL]RSKUHQLD��D�EUDLQ�GLVHDVH��$�FULWLFDO�UHYLHZ�RI�VWUXFWXUDO�DQG� IXQFWLRQDO� FHUHEUDO� DEQRUPDOLW\� LQ� WKH�GLVRUGHU��%ULWLVK� -RXUQDO� RI� 3V\FKLDWU\�� ���������� ����&ODUN�� /�� $��� :DWVRQ�� '��� 	� 5H\QROGV�� 6�� ��������'LDJQRVLV� DQG� FODVVLILFDWLRQ� LQ�SV\FKRSDWKRORJ\�� &KDOOHQJHV� WR� WKH� FXUUHQW�V\VWHP� DQG� IXWXUH� GLUHFWLRQV��$QQXDO� 5HYLHZ�RI�3V\FKRORJ\����������� ����

&RVPLGHV�� /�� 	� 7RRE\�� -�� �������� (YROXWLRQDU\�SV\FKRORJ\�DQG�WKH�JHQHUDWLRQ�RI�FXOWXUH��3DUW�,,�� &DVH� VWXG\�� $� FRPSXWDWLRQDO� WKHRU\� RI�VRFLDO� H[FKDQJH��(WKRORJ\� DQG� 6RFLRELRORJ\������������&RVPLGHV�� /��� 	� 7RRE\�� -�� �������� &RJQLWLYH�DGDSWDWLRQV� IRU� VRFLDO� H[FKDQJH�� ,Q� -�� +��%DUNRZ��/��&RVPLGHV��	�-��7RRE\��(GV����7KH�DGDSWHG� PLQG�� (YROXWLRQDU\� SV\FKRORJ\� DQG�WKH�JHQHUDWLRQ�RI�FXOWXUH���SS����� ������1HZ�<RUN��2[IRUG�8QLYHUVLW\� 3UHVV�� &RVPLGHV�� /�� 	� 7RRE\�� -�� ��������(YROXWLRQDU\� SV\FKRORJ\�� $� SULPHU�KWWS���FRJZHE�HQJOLVK�XFVE�HGX�(3�(3�SULPHU�KWPO'DYLV��.��/���.DKQ��5��6���.R��*���	�'DYLGVRQ����������'RSDPLQH� DQG� VFKL]RSKUHQLD�� $� UHYLHZ� DQG�UHFRQFHSWXDOL]DWLRQ�� $PHULFDQ� -RXUQDO� RI�3V\FKLDWU\������������� �����'DYLVRQ�� *�� &��� 	� 1HDOH�� -�� 0�� �������� $EQRUPDO�3V\FKRORJ\����WK�(G����1HZ�<RUN��-RKQ�:LOH\�	�6RQV��,QF�'H�:DDO��)����������&KLPSDQ]HH�SROLWLFV��5HSULQWHG�LQ�5��%\UQH�	�$��:KLWHQ��(GV����0DFKLDYHOOLDQ�LQWHOOLJHQFH�� 6RFLDO� H[SHUWLVH DQG� WKH�HYROXWLRQ� RI� LQWHOOHFW� LQ� PRQNH\V�� DSHV�� DQG�KXPDQV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�'RQDOG�� 0�� �������� 2ULJLQV� RI� WKH� PRGHUQ� PLQG��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�'RRG\��*�� $��� *RHW]��0��� -RKQVWRQH�� (�� &��� )ULWK�� &��'��� 	� &XQQLQJKDP�2ZHQV�� '�� *�� ��������7KHRU\�RI�PLQG�DQG�SV\FKRVHV��3V\FKRORJLFDO�PHGLFLQH����������� ����'UXU\�� 9�� 0��� 5RELQVRQ�� (�� -��� 	� %LUFKZRRG��0��������� µ7KHRU\� RI�PLQG¶� VNLOOV� GXULQJ� DQ�DFXWH� HSLVRGH� RI� SV\FKRVLV� DQG� IROORZLQJ�UHFRYHU\��3V\FKRORJLFDO�0HGLFLQH�����������������'XQEDU�� 5�� �������� *RVVLS�� JURRPLQJ� DQG� WKH�HYROXWLRQ� RI� ODQJXDJH�� /RQGRQ�� )DEHU� DQG�)DEHU�/WG�)LVNH�� $�� 3�� �������� 7KH� IRXU� HOHPHQWDU\� IRUPV� RI�VRFLDOLW\�� )UDPHZRUN� IRU� D� XQLILHG� WKHRU\� RI�VRFLDO� UHODWLRQV�� 3V\FKRORJLFDO� 5HYLHZ�� ��������� ����)RGRU�� -�� $�� �������� 7KH� PRGXODULW\� RI� PLQG��&DPEULGJH��0$��0,7�3UHVV�)ULWK��&��'�� ��������7KH�FRJQLWLYH�QHXURSV\FKRORJ\�RI�VFKL]RSKUHQLD��/RQGRQ��/DZUHQFH�(UOEDXP�)ULWK��&��'��	�&RUFRUDQ��5����������([SORULQJ�µWKHRU\�RI� PLQG¶� LQ� SHRSOH� ZLWK� VFKL]RSKUHQLD��3V\FKRORJLFDO�0HGLFLQH����������� ����*LJHUHQ]HU�� *�� �������� 7KH� PRGXODULW\� RI� VRFLDO�LQWHOOLJHQFH�� ,Q� $�� :KLWHQ� 	� 5�� :�� %\UQH��(GV���� 0DFKLDYHOOLDQ� LQWHOOLJHQFH� ,,��
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7KH�HPRWLRQDO�EUDLQ�GULYHV�WKH�VRFLDO�PLQG�

-XOLH�)LWQHVV�DQG�7UHYRU�,��&DVH'HSDUWPHQW�RI�3V\FKRORJ\0DFTXDULH�8QLYHUVLW\1RUWK�5\GH6\GQH\�16:�����$XVWUDOLD

$EVWUDFW$FFRUGLQJ� WR� 6LHJHUW� DQG� :DUG�� WKH� IDFW� WKDW� WKH�HYROYHG� KXPDQ� PLQG� LV� SURIRXQGO\� VRFLDO� KDV�LPSOLFDWLRQV� IRU� WKH� ZD\� ZH� XQGHUVWDQG� DQG� WUHDW�SV\FKRSDWKRORJLHV� VXFK� DV� VFKL]RSKUHQLD�� :KLOH� ZH�DJUHH� ZLWK� WKH� RYHUDOO� WKUXVW� RI� 6LHJHUW� DQG� :DUG¶V�SRVLWLRQ��ZH� DOVR� EHOLHYH� WKDW�� MXVW� DV� VRFLDO� FRJQLWLRQ�KDV�EHHQ�FULWLFL]HG�IRU�LWV�UHODWLYH�QHJOHFW�RI�WKH�UROH�RI�HPRWLRQ�LQ�KXPDQ�LQIRUPDWLRQ�SURFHVVLQJ��VR�WRR�GRHV�DQ� H[FOXVLYHO\� FRJQLWLYH� DFFRXQW� RI� WKH� RULJLQV� DQG�ZRUNLQJV�RI�WKH�VRFLDO�PLQG�UXQ�WKH�ULVN�RI�WHOOLQJ�RQO\�D� VPDOO� SDUW� RI� WKH� VWRU\�� $IWHU� D� EULHI� UHYLHZ� RI� WKH�HYROXWLRQDU\� RULJLQV� DQG� IXQFWLRQV� RI� HPRWLRQV�� ZH�GLVFXVV� WKH� LPSOLFDWLRQV�RI� WDNLQJ�DQ�HPRWLRQ�IRFXVHG�DSSURDFK� IRU� XQGHUVWDQGLQJ� YDULRXV�SV\FKRSDWKRORJLFDO� GLVRUGHUV�� :H� FRQFOXGH� WKDW� DQ�H[SOLFLW� FRQVLGHUDWLRQ� RI� WKH� VRFLDO� IXQFWLRQV� RI�HPRWLRQV�KDV�WKH�SRWHQWLDO�WR�HQULFK�RXU�XQGHUVWDQGLQJ�RI�WKH�VRFLDO�PLQG�DQG�LWV�GLVRUGHUV����

,QWURGXFWLRQ6LHJHUW� DQG�:DUG¶V� LQWHUHVWLQJ�DQG� WKRXJKW�SURYRNLQJ�SDSHU� SUHVHQWV� HYLGHQFH� LQ� VXSSRUW� RI� WKH� WKHRU\� WKDW�VRFLDO� IDFWRUV� KDYH� EHHQ� D� PDMRU� LQIOXHQFH� XSRQ� WKH�HYROXWLRQ� RI� WKH� +RPLQLG� EUDLQ�� DQG� WKDW� WKH� KXPDQ�PLQG� LV�� LQ� FRQVHTXHQFH�� SURIRXQGO\� VRFLDO�� )XUWKHU��WKH� DXWKRUV� GLVFXVV� WKH� LPSOLFDWLRQV� RI� WKLVXQGHUVWDQGLQJ�RI�WKH�HYROYHG�KXPDQ��VRFLDO��PLQG�IRU�WKH�ZD\V�LQ�ZKLFK�ZH�VWXG\�DQG�WUHDW�PHQWDO�GLVRUGHUV�VXFK�DV�VFKL]RSKUHQLD��$V�VRFLDO�SV\FKRORJLVWV��ZH�DUH�KLJKO\� V\PSDWKHWLF� WR� WKH� EURDG� WKUXVW� RI� WKLV� SDSHU��:H� DUH� DOVR� HQFRXUDJHG� WR� VHH� FOLQLFDO�SV\FKRORJLVWV�

GUDZLQJ�XSRQ�WKH�ULFK�VWRUH�RI�NQRZOHGJH�WKDW�KDV�EHHQ�DFFXPXODWLQJ�RYHU�UHFHQW�\HDUV�LQ�WKH�GRPDLQ�RI�VRFLDO�DQG� HYROXWLRQDU\� SV\FKRORJLFDO� WKHRUL]LQJ� DQG�H[SHULPHQWDWLRQ�� +RZHYHU�� ZKLOH� ZH� DUH� LQ� JHQHUDO�DJUHHPHQW�ZLWK�WKH�RYHUDOO�SHUVSHFWLYH�RI�WKH�SDSHU��ZH�DOVR� EHOLHYH� WKDW� WKH� KHDY\� HPSKDVLV� WKURXJKRXW� RQ�H[SOLFLWO\� FRJQLWLYH� LQIRUPDWLRQ� SURFHVVLQJ�PHFKDQLVPV� XQQHFHVVDULO\� UHVWULFWV� WKH� VFRSH� RI�HQTXLU\�� 7KLV� LV� SDUWLFXODUO\� HYLGHQW� LQ� WKH�SV\FKRSDWKRORJLFDO� LPSOLFDWLRQV� VHFWLRQ�� ZKHUH� WKH�DUJXPHQWV�DUH�SURYRFDWLYH��EXW�UDWKHU�XQGHU�GHYHORSHG��2XU� FRQWHQWLRQ� LV� WKDW�� DORQJ� ZLWK� WKH�H[SOLFLWO\�VRFLDO�FRJQLWLYH�DSSURDFKHV�WR�XQGHUVWDQGLQJ�WKH� VRFLDO�PLQG�DQG� LWV�GLVRUGHUV�GHVFULEHG�E\�6LHJHUW�DQG� :DUG�� WKHUH� LV� DQRWKHU�� FRPSOHPHQWDU\� URXWH WR�XQGHUVWDQGLQJ� WKH�VRFLDO�PLQG�DQG�LWV�YLFLVVLWXGHV�WKDW�GHVHUYHV�VHULRXV�FRQVLGHUDWLRQ��6SHFLILFDOO\��DQG�LQ�OLQH�ZLWK�:ULJKW¶V��������FRORXUIXO�GHVFULSWLRQ�RI�HPRWLRQV�DV� HYROXWLRQ¶V� H[HFXWLRQHUV�� ZH� SURSRVH� WKDW� WKH�HPRWLRQDO� EUDLQ� GULYHV� WKH� VRFLDO� PLQG�� DQG� WKDW� D�FRQVLGHUDWLRQ� RI� WKH� VRFLDO� IXQFWLRQV� RI� HPRWLRQV� KDV�WKH� FDSDFLW\� WR� HQULFK� RXU� XQGHUVWDQGLQJ� RI� YDULRXV�SV\FKRSDWKRORJLFDO� SKHQRPHQD�� LQFOXGLQJ�VFKL]RSKUHQLD��
(PRWLRQV�DQG�WKH�VRFLDO�PLQG(PRWLRQV� DUH� DQFLHQW� HYROXWLRQDU\� PHFKDQLVPV� WKDW�SOD\� SURIRXQGO\� LPSRUWDQW� UROHV� LQ� WKH� LQLWLDWLRQ��PDLQWHQDQFH�� EUHDNGRZQ�� DQG� UHSDLU� RI� LQWHUSHUVRQDO�DQG� VRFLDO� UHODWLRQVKLSV� �&ODUN�� )LWQHVV�� 	� %ULVVHWWH�������� 3ODQDOS� 	� )LWQHVV�� ������ 3OXWFKLN�� �������'DUZLQ�KLPVHOI�UHFRJQL]HG�WKH�LPSRUWDQFH�RI�HPRWLRQV�LQ�WKH�VRFLDO�OLYHV�RI�KXPDQV��DQG�RWKHU�DQLPDOV���H�J���'DUZLQ�������������EXW�LW�ZDV�QRW�XQWLO�WKH�����V�WKDW�WKH� SXWDWLYH� HYROXWLRQDU\�� ELRORJLFDO�� DQG� VRFLDO�IXQFWLRQV�RI�YDULRXV�GLVFUHWH�HPRWLRQV�ZHUH�DUWLFXODWHG�
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LQ� WKH�SV\FKRORJLFDO� OLWHUDWXUH� 7RPNLQV� ��������������IRU� H[DPSOH�� DUJXHG� IRU� WKH� H[LVWHQFH� RI� HLJKW� �ODWHU�QLQH��� ELRORJLFDOO\� KDUG�ZLUHG� DIIHFWV�� HDFK�GLVWLQJXLVKHG�E\�LWV�RZQ�TXDOLD��RU�IHOW�H[SHULHQFH��DQG�HDFK�FDSDEOH�RI�EHLQJ�DFWLYDWHG��ERWK� LQQDWHO\�DQG�YLD�OHDUQLQJ��E\�SHUFHSWXDO��YLVFHUDO��DQG�PRWRULF�SURFHVVHV�DV�ZHOO�DV�E\�FRJQLWLRQ��LQFOXGLQJ�PHPRU\���&UXFLDOO\��HDFK� DIIHFW� ZDV� KHOG� WR� PRWLYDWH� SDUWLFXODU� NLQGV� RI�EHKDYLRUV�LQ� WKH�VHUYLFH�RI�VXUYLYDO��7KXV��HQMR\PHQW�MR\� LV� D� UHZDUGLQJ� DIIHFW� WKDW� PRWLYDWHV� VRFLDO�UHVSRQVLYHQHVV�DQG�VHUYHV�D�FULWLFDO�IXQFWLRQ�IRU�VRFLDO�DQLPDOV�ZKR�FDQQRW�VXUYLYH�ZLWKRXW�WKH�FDUH�RI�RWKHUV��,Q� FRQWUDVW�� GLVWUHVV�DQJXLVK� LV� D� SXQLVKLQJ� DIIHFW�HYRNHG�E\�DYHUVLYH�VWLPXOL�VXFK�DV�EHLQJ�DORQH�DQG�LQ�QHHG� RI� FDUH��0RUHRYHU�� WKH� FU\� RI� GLVWUHVV�PRWLYDWHV�RWKHUV�WR�DWWHQG�WR�WKH�VXIIHUHU¶V�QHHGV��VHH�)LWQHVV��LQ�SUHVV��IRU�D�GLVFXVVLRQ�RI�7RPNLQV¶�WKHRU\����$� JURZLQJ� ERG\� RI� VFLHQWLILF� HYLGHQFH�VXSSRUWV� 7RPNLQV¶� VSHFXODWLRQV� WKDW� D� FXUUHQWO\�XQVSHFLILHG� QXPEHU� RI� HYROYHG�� KDUG�ZLUHG� DIIHFW�V\VWHPV� H[LVW� LQ� WKH� EUDLQ� �H�J��� VHH� 3DQNVHSS�� �������DQG�WKDW�WKHVH�DIIHFWV�FDQ�EH�DFWLYDWHG�ZLWKRXW�UHFRXUVH�WR� KLJKHU�RUGHU� FRJQLWLYH� SURFHVVHV�� &RVPLGHV� DQG�7RRE\� �������� IRU� H[DPSOH�� DUJXH� WKDW� HPRWLRQV� DUH�VXSHURUGLQDWH� SURJUDPV� WKDW� GHWHFW� HYHQWV� WKDW� KDYH�UHFXUUHG� UHSHDWHGO\� RYHU� KRPLQLG� HYROXWLRQ� �H�J��� WKH�SUHVHQFH� RI� D� SRWHQWLDO� PDWH�� RU� ULYDO�� ORVV� RI� VWDWXV��GLVFRYHU\� RI� EHWUD\DO�� DEDQGRQPHQW�� HWF��� 2QFH�WULJJHUHG�� HDFK� IXQFWLRQDOO\�GLVWLQFW� HPRWLRQ� VWDWH� VHWV�LQ� WUDLQ� D� VSHFLILF� VHW� RI� SHUFHSWXDO�� PRWLYDWLRQDO��FRJQLWLYH� DQG� EHKDYLRUDO� VXESURJUDPV� WKDW� KDYH� EHHQ�VHOHFWHG�RYHU�WLPH�DV�WKH�PRVW�DGDSWLYH�LQ�GHDOLQJ�ZLWK�WKH� WULJJHULQJ�HYHQW�� ,Q� WKLV�VHQVH��HPRWLRQV� UHDOO\�GR��DV� -DPHV� ������� VXJJHVWHG�� WUDQVIRUP� WKH� ZRUOG�� VR�WKDW� WKH�ZRPDQ�LQ�ORYH�SHUFHLYHV�KHU�EHORYHG�WKURXJK�URVH�FRORUHG�JODVVHV��LV�PRWLYDWHG�WR�VWD\�FORVH�WR�KLP��DWWULEXWHV� WKH� FDXVHV� RI� UHODWLRQVKLS� FRQIOLFWV� WR�IRUJLYDEOH� ODSVHV� �VXFK� DV� IRUJHWIXOQHVV�� DQG� GHYRWHV�KHU�WLPH�DQG�HQHUJ\�WR�PDNLQJ�KLP�KDSS\��,Q�FRQWUDVW��WKH�FXFNROGHG�KXVEDQG�SHUFHLYHV�KLV�XQIDLWKIXO�SDUWQHU�WKURXJK� WKH� EORRG�VKRW� OHQV� RI� DQJHU�� LV� PRWLYDWHG� WR�SXQLVK�KHU� �DQG�KHU� ORYHU��� DWWULEXWHV� WKH� FDXVH�RI� KHU�EHWUD\DO�WR�KHU�LQKHUHQW�EDG�FKDUDFWHU��DQG�GHYRWHV�KLV�WLPH� DQG� HQHUJ\� WR� ZUHDNLQJ� UHYHQJH� RQ� KLV� SDUWQHU�DQG�KLV�ULYDO��2I�FRXUVH��YHQJHIXO�EHKDYLRUV�PD\�QRW�EH�DGDSWLYH�LQ�WKH�FXUUHQW�FRQWH[W��+RZHYHU��HPRWLRQDOO\�GULYHQ� PRWLYDWLRQV� WR� SURWHFW� KLV� UHVRXUFHV� �H�J���UHSXWDWLRQ�DQG�SDWHUQLW\�FHUWDLQW\���DQG�WR�SXQLVK�WKRVH�ZKR�WKZDUW�KLV�JRDOV��GR�PDNH�HYROXWLRQDU\�VHQVH��)URP� WKLV� SHUVSHFWLYH�� VRFLDO� FRJQLWLYH�PRGHOV� WKDW� FRQFHLYH�RI�HPRWLRQ�DQG� µUHDVRQ¶�DV� WZR��GLVFUHWH� PRGHV� RI� LQIRUPDWLRQ� SURFHVVLQJ� PD\� EH�KLJKO\� PLVOHDGLQJ�� 5DWKHU�� WKH� HYLGHQFH� VXJJHVWV� WKDW�WKH� WZR� PRGHV� DUH� LQH[WULFDEO\� LQWHUWZLQHG�� ZLWK�SHUFHSWLRQ� DQG� FRJQLWLRQ� HYRNLQJ� HPRWLRQ�� DQG�HPRWLRQ� GULYLQJ� SHUFHSWLRQ� DQG� FRJQLWLRQ� �H�J��� VHH�

+DQRFK��������3ODQDOS�	�)LWQHVV���������7KHUH�LV�HYHQ�VSHFXODWLRQ� WKDW� WKH� HPRWLRQ� V\VWHP�PD\� EH� SULPDU\��DQG� WKDW� PXFK� RI� RXU� UHDVRQLQJ� DQG� GHFLVLRQ�PDNLQJ�DFWXDOO\�LQYROYHV�SRVW�KRF�UDWLRQDOL]DWLRQV�RI�ZKDW�RXU�µJXW� IHHOLQJV¶� KDYH� DOUHDG\� SHUVXDGHG� XV� WR� GR��SDUWLFXODUO\� LQ� UHODWLRQ� WR�PRUDO� EHKDYLRU� �ZLWK� DOO� LWV�DWWHQGDQW� VRFLDO� LPSOLFDWLRQV�� �'DPDVLR�� ������ +DLGW��������� :KLOH� ZH� GR� QRW� LQWHQG� WR� UHYLVLW� WKH�=DMRQF�/D]DUXV�GHEDWH�RI�WKH�����V�ZLWK�UHVSHFW�WR�WKH�SULPDF\� RI� FRJQLWLRQ� YHUVXV� HPRWLRQ�� ZH� GR� EHOLHYH�WKHUH� LV� VXIILFLHQW� HPSLULFDO� HYLGHQFH� WR� DVVHUW� WKDW�IHHOLQJV� DQG� HPRWLRQV� SOD\� DQ� LQWHJUDO� UROH� LQ� VRFLDO�FRJQLWLRQ�� PRWLYDWLRQ�� DQG� EHKDYLRU� �3ODQDOS� 	�)LWQHVV�� ������� :KDW�� WKHQ�� DUH� WKH� LPSOLFDWLRQV� IRU�SV\FKRSDWKRORJ\"�
,PSOLFDWLRQV�IRU�SV\FKRSDWKRORJ\6LHJHUW� DQG�:DUG� QRWH� WKDW� RQH�PXVW� KDYH� D�PLQG� LQ�RUGHU� WR� KDYH� D� ³PHQWDO´� GLVRUGHU�� *LYHQ� WKDW� WKH�KXPDQ�PLQG�LV�D�VRFLDO�PLQG�� WKLV� LPSOLHV�WKDW�PHQWDO�GLVRUGHU� VKRXOG� PDQLIHVW� SULPDULO\� LQ� VRFLDO� VSKHUHV��$FFRUGLQJO\�� 6LHJHUW� DQG� :DUG� DUJXH� WKDW� VRFLDO�FRJQLWLRQ�LV� LPSRUWDQW�IRU�D�PHDQLQJIXO�XQGHUVWDQGLQJ�RI� VFKL]RSKUHQLD�� EHFDXVH� YDULRXV� VFKL]RSKUHQLF�V\PSWRPV� VXJJHVW� D� GHILFLW� LQ� WKH� DELOLW\ WR� UHDG� WKH�PLQGV�DQG�LQWHQWLRQV�RI�RWKHUV��+RZHYHU��DQ�LQWHUHVWLQJ�H[WHQVLRQ�RI�WKLV�FRQFHUQV�WKH�FRUUHVSRQGLQJ�DELOLW\��RU�LQDELOLW\�� WR� DOVR� DFFXUDWHO\� UHDG� DQG� XQGHUVWDQG� WKH�HPRWLRQV� RI� RWKHUV�� SDUWLFXODUO\� JLYHQ� WKDW� WKH�GHYHORSPHQW�RI�7KHRU\�RI�0LQG��720��RFFXUV�ZLWKLQ�WKH� NLQGV� RI� UHODWLRQDO� FRQWH[WV� WKDW� DUH� VWHHSHG� LQ�HPRWLRQ��)RU�H[DPSOH��%URFNZD\��LQ�SUHVV��VSHFXODWHV�WKDW� ERWK� ODQJXDJH� DQG� 720� DELOLWLHV� PD\� KDYH�HYROYHG�ZLWKLQ�WKH�KRPLQLG�PRWKHU�LQIDQW�UHODWLRQVKLS��DQG�WKDW�WKH�SHUYDVLYHQHVV�RI�HPSDWKLF�PLQG�UHDGLQJ�LQ�RXU�VSHFLHV��H�J��� WHDFKLQJ��FRXQVHOOLQJ��KHOSLQJ�RWKHUV�ZKHQ� GLVWUHVVHG�� LQ� D� ZD\� WKDW� SDUDOOHOV� D� PRWKHU�ORRNLQJ�DIWHU�KHU�RZQ� LQIDQW��PD\�EH�D� JHQHUDOL]DWLRQ�IURP� D� GHHSO\� URRWHG� NLQ�VHOHFWLRQ� PHFKDQLVP�� 7KLV�K\SRWKHVLV� VXJJHVWV� D� KRVW� RI� UHVHDUFK� TXHVWLRQV� LQ�UHODWLRQ�WR�WKH�HWLRORJ\�RI�D�QXPEHU�RI�FRQGLWLRQV�VXFK�DV� DXWLVP� DQG� VRFLRSDWK\�� DV� ZHOO� DV� VFKL]RSKUHQLD��6LHJHUW�DQG�:DUG¶V�GLVFXVVLRQ�RI�GHOXVLRQV�LQ�SDUDQRLG�VFKL]RSKUHQLD� LV� DOVR� D� SURYRFDWLYH� RQH�� 6SHFLILFDOO\��WKH\� DUJXH� WKDW� LQ� SHRSOH� VXIIHULQJ� IURP� SDUDQRLG�GHOXVLRQV�� WKH� µFKHDWHU� GHWHFWLRQ¶� PHFKDQLVP�� RU�PRGXOH�� PD\� EH� PLV�FDOLEUDWHG� VR� WKDW� GHFHSWLRQ� LV�IDOVHO\� GHWHFWHG� RQ� WKH� EDVLV� RI� OLWWOH� HYLGHQFH��+RZHYHU��ZH�ZRXOG�VXJJHVW�WKDW��UDWKHU�WKDQ�SRVLWLQJ�D�SXUHO\� FRJQLWLYH� H[SODQDWLRQ� EDVHG� RQ� D� VR�FDOOHG�³FKHDWHU�GHWHFWLRQ´� PHFKDQLVP�� LW� PD\� EH� PRUH�LQIRUPDWLYH� WR� ORRN� DW� WKH� VXSHURUGLQDWH�� HPRWLRQ�µPRGXOHV¶��RU�SURJUDPV��&RVPLGHV�	�7RRE\��������LQ�UHODWLRQ� WR�XQGHUVWDQGLQJ� VXFK�SDUDQRLD��)RU�H[DPSOH��
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SDUDQRLG GHOXVLRQV� PD\� DULVH� IURP� RYHU�DFWLYDWLRQ� RI�ERWK�WKH�IHDU�V\VWHP��KHLJKWHQLQJ�YLJLODQFH�DQG�DODUP��DQG�RU�WKH�DQJHU�V\VWHP��FRQYLQFLQJ�XV�WKDW�RWKHUV�DUH�RXW� WR� GHOLEHUDWHO\� WKZDUW� RXU� JRDOV� DQG� GHVLUHV�± WR�FKHDW� XV� DQG� WUHDW� XV� XQIDLUO\��� ZLWK� VXFK� RYHU�DFWLYDWLRQ� GLUHFWLQJ� DWWHQWLRQ�� FRORULQJ� SHUFHSWLRQ� DQG�FRJQLWLRQ�� DQG� PRWLYDWLQJ� EHKDYLRXUV� VXFK� DV� IOLJKW��ZLWKGUDZDO�� RU� KRVWLOLW\� �VHH� DOVR� %DLOH\� 	� *LOEHUW��������� 0RUHRYHU�� DQG� LQ� OLQH� ZLWK� +DLGW¶V� �������DUJXPHQW�� LI� D� SDUDQRLG� LQGLYLGXDO¶V� HPRWLRQV� DUH�WHOOLQJ� KHU� WKDW� GHFHSWLRQ� LV� ULIH� DQG� WKH� ZRUOG� LV� D�GDQJHURXV� SODFH�� WKHQ� DVNLQJ� KHU� WR� DFFRXQW� IRU� KHU�H[SHULHQFHV� PD\� HOLFLW� SRVW� KRF� UDWLRQDOL]DWLRQV� RI�RYHUZKHOPLQJ� IHHOLQJV� WKDW�PDNH� OLWWOH� µORJLFDO¶� VHQVH��3DQNVHSS���������1HYHUWKHOHVV��LW�LV KHU�HPRWLRQV�DQG�WKH� LQIRUPDWLRQ� WKH\� SURYLGH� ZLWK� UHVSHFW� WR� KHU�VXUYLYDO�DQG�VRFLDO�QHHGV�WKDW�SURYLGH�D�URXWH�LQWR�KHU�LQWHUQDO� ZRUOG�� DQG� WKDW� PD\� DOVR� SRLQW� WKH� ZD\� WR�HIIHFWLYH� LQWHUYHQWLRQV� �VXFK� DV� DGGUHVVLQJ� SHUFHLYHG�VDIHW\�QHHGV��QHHGV�IRU�LQFOXVLRQ��HWF���(PRWLRQV� DUH� DOVR� LQWLPDWHO\� LPSOLFDWHG� LQ�RWKHU� IRUPV� RI� SV\FKRSDWKRORJ\�� )RU� H[DPSOH�� +DLGW�������� FLWHV� &OHFNOH\¶V� ������� FDVH� VWXGLHV� RI� SHRSOH�LQ� ZKRP� UHDVRQLQJ� KDV� EHFRPH� GLVVRFLDWHG� IURP� VR�FDOOHG� PRUDO� HPRWLRQV� VXFK� DV� JXLOW�� UHPRUVH� DQG�VKDPH�� $V� KH� QRWHV�� VXFK� LQGLYLGXDOV� PD\� EH�LQWHOOLJHQW�DQG�NQRZ�WKH�DSSURSULDWH�UXOHV�RI�EHKDYLRU��EXW� WKH\� GR� QRW� FDUH� DERXW� WKH� FRQVHTXHQFHV� RI� WKHLU�DFWLRQV� RQ� RWKHUV�� QRU� DUH� WKH\� VHQVLWLYH� WR� RWKHUV¶�VRFLDO� GLVDSSURYDO�� 2WKHU� SDWKRORJLHV� WRR�� LQFOXGLQJ�GHSUHVVLRQ�� DQ[LHW\�VRFLDO� SKRELD�� DQG� YDULRXV�SHUVRQDOLW\�GLVRUGHUV��LQYROYH�SUREOHPV�ZLWK�UHVSHFW�WR�DFKLHYLQJ� ZKDW� %DLOH\� DQG� *LOEHUW� ������� UHIHU� WR� DV�ELRVRFLDO� JRDOV�� VXFK� DV� PDWLQJ�� PDQDJLQJ� FRQIOLFWV��DQG�DFTXLULQJ�DQG�PDLQWDLQLQJ�VWDWXV�DV D�YDOXHG�JURXS�PHPEHU��3UREOHPV�LQ�UHODWLRQ�WR�WKH�DWWDLQPHQW�RI�DQ\�RI�WKHVH�JRDOV�PD\�EH�DVVRFLDWHG�ZLWK�WKH�H[SHULHQFH�RI�LQWHQVH�HPRWLRQV�VXFK�DV�JULHI��IHDU��DQJHU��DQG�VKDPH��DQG�HDFK�HPRWLRQ��LQ�WXUQ��SURYLGHV�FUXFLDO�LQIRUPDWLRQ�DERXW� KRZ� DQ� LQGLYLGXDO� FXUUHQWO\� SHUFHLYHV� �RU�PLVSHUFHLYHV��WKH�VWDWH�RI�KLV�VRFLDO�ZRUOG��H�J���ORQHO\��WKUHDWHQLQJ��XQLPSRUWDQW���DQG�KLV�SODFH�ZLWKLQ�LW��H�J���DEDQGRQHG�� LQ� GDQJHU�� XVHOHVV���$QG� WKLV� LQIRUPDWLRQ��LQ�WXUQ��VXJJHVWV�WKH�QHHG�IRU�LQQRYDWLYH�WUHDWPHQWV�WKDW�GR� QRW� VLPSO\� WDUJHW� µIDXOW\¶� FRJQLWLRQV�� EXW� WKDW� WDNH�WKH� LQGLYLGXDO¶V� VRFLDO� FRQWH[W� DQG� VRFLDO� QHHGV� LQWR�DFFRXQW� ZLWK� UHVSHFW� WR� XQGHUVWDQGLQJ� FXUUHQWO\�G\VIXQFWLRQDO� IHHOLQJV�� HPRWLRQV�� PRWLYDWLRQV� DQG�EHKDYLRXUV��,Q� FRQFOXVLRQ�� ZH� DJUHH� ZLWK� 6LHJHUW� DQG�:DUG� WKDW� WKH� KXPDQ�PLQG� LV� D� VRFLDO�PLQG�� DQG� WKDW�UHVHDUFK� RQ� PHQWDO� GLVRUGHUV� PXVW� UHIOHFW� WKLV�LPSRUWDQW� REVHUYDWLRQ�� �+RZHYHU��ZH� DOVR� SOHDG� IRU� D�PRUH� H[SOLFLW� FRQVLGHUDWLRQ� RI� HPRWLRQV� WR� HQULFK� RXU�XQGHUVWDQGLQJV�RI�WKH�VRFLDO�PLQG�DQG�LWV GLVRUGHUV��$V�SURIRXQGO\� VRFLDO� DQLPDOV�� WKH� PDMRULW\� RI� RXU� QHHGV�

DQG� JRDOV� DUH� ERXQG� XS� LQ� RXU� UHODWLRQVKLSV� ZLWK�RWKHUV�� DQG� HPRWLRQV� DUH� WKH� FXUUHQF\� RI� WKRVH�UHODWLRQVKLSV�� $Q� DSSURDFK� WR� SV\FKRSDWKRORJ\� WKDW�WDNHV� VRFLDO� PRWLYDWLRQV� DQG� HPRWLRQV� LQWR� DFFRXQW��DORQJ� ZLWK� VRFLDO� FRJQLWLRQ�� ZLOO� SURYLGH� D� PXFK�ULFKHU�� DQG� PRUH� PHDQLQJIXO�� SLFWXUH� RI� WKH� KXPDQ�PLQG��
5HIHUHQFHV%DLOH\�� .�� *��� 	� *LOEHUW�� 3�� �������� (YROXWLRQDU\�SV\FKRSDWKRORJ\��:KHUH� WR� IURP� KHUH"� ,Q� 3��*LOEHUW�	�.��*��%DLOH\� �(GV����*HQHV� RQ� WKH�FRXFK �SS�� ���������� +RYH�� %UXQQHU�5RXWOHGJH���%URFNZD\�� 5�� �LQ� SUHVV��� (YROYLQJ� WR� EH� PHQWDOLVWV��7KH�µ0LQG�5HDGLQJ�0XPV¶�K\SRWKHVLV��,Q�.��6WHUHOQ\�	� -��)LWQHVV� �(GV����)URP�PDWLQJ� WR�PHQWDOLW\�� (YDOXDWLQJ� HYROXWLRQDU\�SV\FKRORJ\� 1HZ�<RUN��3V\FKRORJ\�3UHVV��&ODUN�� 0��� )LWQHVV�� -��� 	� %ULVVHWWH�� ,�� ��������8QGHUVWDQGLQJ� SHRSOH¶V� SHUFHSWLRQV� RI� WKHLU�UHODWLRQVKLSV� LV� FUXFLDO� WR� XQGHUVWDQGLQJ� WKHLU�HPRWLRQDO� OLYHV�� ,Q� *�� -�� 2�� )OHWFKHU� 	� 0��&ODUN��(GV����+DQGERRN�RI�VRFLDO�SV\FKRORJ\��9RO� ��� ,QWHUSHUVRQDO� SURFHVVHV �SS�� ���� ±������8�.��%ODFNZHOO�3XEOLVKHUV��&RVPLGHV�� /��� 	� 7RRE\�� -�� �������� (YROXWLRQDU\�SV\FKRORJ\�DQG�WKH�HPRWLRQV��,Q�0��/HZLV�	�-�� +DYLODQG� �(GV���� +DQGERRN� RI� HPRWLRQV���QG� HG��� �SS�� ��������� 1HZ� <RUN�� *XLOIRUG�3UHVV���'DPDVLR�� $�� 5�� �������� 'HVFDUWHV¶� HUURU�� (PRWLRQ��UHDVRQ�� DQG� WKH� KXPDQ� EUDLQ�� *UHDW� %ULWDLQ��3LFDGRU��'DUZLQ�� &�� ������������� 7KH� H[SUHVVLRQ� RI� WKH�HPRWLRQV� LQ� PDQ� DQG� DQLPDOV�� &KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��)LWQHVV�� -�� �LQ� SUHVV��� (PRWLRQ�� HPRWLRQ� VFULSWV�� DQG�FORVH� UHODWLRQVKLSV�� 7KH� OHJDF\� RI� 6LOYDQ�7RPNLQV��7KHRU\�DQG�3V\FKRORJ\��+DLGW�� -�� �������� 7KH� HPRWLRQDO� GRJ� DQG� LWV� UDWLRQDO�WDLO�� $� VRFLDO� LQWXLWLRQLVW� DSSURDFK� WR� PRUDO�MXGJPHQW��3V\FKRORJLFDO�5HYLHZ�������������������+DQRFK�� <�� �������� ³1HLWKHU� DQ� DQJHO� QRU� DQ� DQW´��(PRWLRQ� DV� DQ� DLG� WR� ERXQGHG� UDWLRQDOLW\��-RXUQDO�RI�(FRQRPLF�3V\FKRORJ\��������± �����-DPHV��:�� ��������7KH�SULQFLSOHV�RI�SV\FKRORJ\��1HZ�<RUN��+ROW��3DQNVHSS��-����������(PRWLRQV�DV�QDWXUDO�NLQGV�ZLWKLLQ�WKH� PDPPDOLDQ� EUDLQ�� ,Q� 0�/HZLV� 	� -��+DYLODQG� �(GV����+DQGERRN�RI� HPRWLRQV� ��QG�HG�� �SS������������1HZ�<RUN��*XLOIRUG�3UHVV���
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��

3ODQDOS�� 6��� 	� )LWQHVV�� -�� �������� 7KLQNLQJ�IHHOLQJ�DERXW� VRFLDO� DQG� SHUVRQDO� UHODWLRQVKLSV��-RXUQDO�RI�6RFLDO�DQG�3HUVRQDO�5HODWLRQVKLSV���������±����3OXWFKLN�� 5�� �������� 7KH� SV\FKRORJ\� DQG� ELRORJ\� RI�HPRWLRQ� 1HZ�<RUN��+DUSHU�&ROOLQV�

7RPNLQV�� 6�� 6�� ������� ������� $IIHFW�� LPDJHU\�� DQG�FRQVFLRXVQHVV�� 9ROV�� �±�� 1HZ� <RUN��6SULQJHU���:ULJKW�� 5�� �������� 7KH� PRUDO� DQLPDO�� 1HZ� <RUN��3DQWKHRQ�%RRNV�
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$�QRQ�VSHFLILF�QRQ�PRGXOH"
.HLWK�5��/DZV%UDLQ�DQG�&RJQLWLRQ�5HVHDUFK�*URXS1RWWLQJKDP�7UHQW�8QLYHUVLW\1RWWLQJKDP��8.

$EVWUDFW6LHJHUW�DQG�:DUG�DUJXH�WKDW�FRQVLGHUDWLRQ�RI�WKH�HYROXWLRQDU\� SDVW� RI� WKH� PLQG� ³FRXOG� IDFLOLWDWH�JUHDWO\� UHVHDUFK� RQ� PHQWDO� GLVRUGHUV´�� � ,Q� WKHLU�SDSHU�� WKH\� SUHVHQW� DUJXPHQWV� FRQFHUQLQJ� WKH�HYROXWLRQDU\� RULJLQV� RI� WKH� PLQG�� DQG� LQ�SDUWLFXODU� WKH� VRFLDO� PLQG� �VRFLDO� FRJQLWLRQ����7KHQ�WKH\�DWWHPSW�WR�UHODWH�WKHVH�LGHDV�WR�FXUUHQW�QRWLRQV�RI�PRGXODULW\�DQG�GRPDLQ�VSHFLILFLW\�DQG�ILQDOO\�� FRQVLGHU� WKH� LPSOLFDWLRQV� RI� D� VRFLDO�PLQG� IRU� UHVHDUFK� RQ� PHQWDO� GLVRUGHUV��VFKL]RSKUHQLD��
7KH�QRWLRQ�RI�GRPDLQ�VSHFLILFLW\�FKDPSLRQHG� LQ�WKH� SDSHU�DFWXDOO\� DSSHDUV� WR� UHIHU� WR� D� IRUP� RI�VRFLDO�FRJQLWLRQ�PRGXOH��RU�PRGXODU�V\VWHP��WKDW�KDV� UHPDUNDEO\� JHQHUDO� FKDUDFWHULVWLFV�� )RU�H[DPSOH�� WKH\� DJUHH�ZLWK� WKH� LGHDV� WKDW� D� VRFLDO�FRQWUDFW� PRGXOH� PD\� ³LQYROYH� WKH� IROORZLQJ�VHSDUDWH� FRPSRQHQWV�� D� SHUFHSWXDO� PHFKDQLVP�IRU� IDFH� SURFHVVLQJ�� PHPRU\� RI� SDVW� VRFLDO�H[FKDQJHV�� VRPH� NQRZOHGJH� RI� SRWHQWLDO� FRVWV�DQG� EHQHILWV� LQ� FRQWUDFWV�� D� PHFKDQLVP� IRU�GHWHFWLQJ� GHFHSWLRQ� DQG� HPRWLRQDO� UHVSRQVLYLW\��H�J���DQJHU�LI�FKHDWHG�´��7KLV�LQGLFDWHV�D�PRGXOH�ZLWK�YDULRXV�VXEFRPSRQHQWV�DQG�VR��OHDGV�WR�WKH�TXHVWLRQ� RI� KRZ� WKHVH� FRPSRQHQWV� FDQ� EH�GLVWLQJXLVKHG� IURP� PRGXOHV� WKHPVHOYHV�� ,Q�RWKHUV� ZRUGV�� ZK\� QRW� MXVW� DUJXH� WKDW� ZH� KDYH�PRGXOHV� IRU� HDFK� RI� WKHVH� WKLQJV� DQG� LW� MXVW�KDSSHQV� WKDW� WKH\� IXQFWLRQ� LQ� D� EURDGO\� VRFLDO�GRPDLQ��EXW�DUH�UHVSRQVLYH�WR�WKHLU�RZQ�GRPDLQ�VSHFLILF� LQSXWV�H�J��ZK\�ZRXOG�PHPRU\� IRU�SDVW�VRFLDO�H[FKDQJH�EH�WULJJHUHG�E\�IDFHV"�$GGLWLRQDOO\�� WKH� DXWKRUV� SRLQW� RXW� WKDW�³PRGXOHV� PD\� SURFHVV� D� EURDGHU� UDQJH� RI�LQIRUPDWLRQ� WKDQ� VROHO\� WKDW� LQIRUPDWLRQ� ZKLFK�WKH\�ZHUH�VHOHFWHG�IRU�LQ�WKH�(($´��$JDLQ��WKLV�LV�TXLWH� UHDVRQDEOH�� EXW� LQ� FRQMXQFWLRQ� ZLWK� WKH�YLHZ�RXWOLQHG�DERYH��LW�VXJJHVWV�WKDW�D�PRGXOH�LV��DQ� LQIRUPDWLRQ� SURFHVVLQJ� V\VWHP� SRWHQWLDOO\�FRPSULVLQJ� D� FROOHFWLRQ� RI� FRPSRQHQWV� WKDW�

UHVSRQG� WR� GRPDLQV� WKDW� DUH� VSHFLILF� DQG� QRQ�VSHFLILF�� DQG� ZLOO� EH� DIIHFWHG� DOVR� E\� XOWLPDWH�DQG�SUR[LPDO�FDXVHV��H�J��D�SHUVRQV�JHQHV�� WKHLU�GHYHORSPHQWDO� KLVWRU\�� OHDUQLQJ� DQG�HQYLURQPHQWDO�VWLPXOL���,W� LV�GLIILFXOW� WR�VHH�KRZ�WKLV�GLIIHUV�IURP�D�JHQHUDO�SURFHVVLQJ�V\VWHP�± LW�LV� FHUWDLQO\� TXLWH� GLIIHUHQW� IURP� JHQHUDOO\�DFFHSWHG�QRWLRQV�RI�PRGXODU�V\VWHPV��,QGHHG��WKH�DXWKRUV� VD\� ³VSHFLILF�PRGXOHV�ZLOO� LQWHUDFW�ZLWK��RQH�RU�PRUH��VSHFLILF�GRPDLQV´��$OVR� WKH� UHIHUHQFH� WR� FRPSRQHQWV�DSSHDUV� WR� DYHUW� WKH� QHFHVVLW\� IRU� IXOILOOLQJ� WKH�FULWHULD�IRU�PRGXODULW\�ZKLFK� WKH�DXWKRUV�RXWOLQH�ODWHU� LQ� WKH� SDSHU��+RZ� GR� ZH� GHFLGH� WKDW� DQ\�PRGXOH�H[LVWV�RU� WKDW�DQ\�SURFHVVLQJ� LV�GRPDLQ�VSHFLILF"� +RZ� DUH� WKHVH� GLVWLQJXLVKHG� IURP�FRPSRQHQWV"� 7KHRUHWLFDOO\� 6LHJHUW� DQG� :DUG�DOLJQ� WKHPVHOYHV� ZLWK� WKH� LGHD� WKDW� PRGXOHV�VKRXOG�� ���� EH� D� SV\FKRORJLFDO� PHFKDQLVP� WKDW�ZRXOG�KDYH�HQDEOHG�DQFHVWUDO�+RPLQLGV�WR�VROYH�IXQGDPHQWDO� SUREOHPV� LI� OLYLQJ� LQ� WKH� (($� DQG�WKXV�FRQIHUUHG�D�UHSURGXFWLYH�DGYDQWDJH�XSRQ�WKH�LQGLYLGXDOV� FRQFHUQHG�� ���� EH� IXQFWLRQDOO\�FRQVLVWHQW� ZLWK� HYLGHQFH� IURP� FRJQLWLYH� DQG�GHYHORSPHQWDO� SV\FKRORJ\�� DQG� ���� WKDW�VXSSRUWLYH� HYLGHQFH� VKRXOG� DOVR� FRPH� IURP�QHXURSV\FKRORJLFDO�� HVSHFLDOO\� FDVHV� GLVSOD\LQJ�GRXEOH� GLVVRFLDWLRQ�� 7KH\� VXJJHVW� WKDW�FRQYHUJHQW� HYLGHQFH� IURP� WKHVH� VWRS� WKH�SUROLIHUDWLRQ� RI� K\SRWKHWLFDO� PRGXOHV�� KRZHYHU��WKH\� SUHVHQW� QR� HYLGHQFH� WR� VKRZ� WKDW� PRGXOHV�FRQVLVW� RI� VXFK� FRPSRQHQWV� UDWKHU� WKDQ� EHLQJ�VHSDUDWH�PRGXOHV��7XUQLQJ� WR� WKH� OLQN� ZLWK� VFKL]RSKUHQLD�YLD� 7KHRU\� RI� 0LQG� �7R0�� UHVHDUFK� DQG� WKH�DUJXPHQW� WKDW� ³VFKL]RSKUHQLD� LV� LQKHUHQWO\� DQ�LQWHUSHUVRQDO� GLVRUGHU´� �3HQQ��� :KDW� ZRXOG� EH�WKH� JURXQGV� IRU� DFFHSWLQJ� WKDW� VFKL]RSKUHQLD� LV�DQ� LQWHUSHUVRQDO� GLVRUGHU� DQ\PRUH� WKDQ�$O]KHLPHU¶V�GLVHDVH�LV�DQ�LQWHUSHUVRQDO�GLVRUGHU"�:KDW� HYLGHQFH� PDUNV� VFKL]RSKUHQLD� RXW� DV� DQ�LQWHUSHUVRQDO� GLVRUGHU� ZKLOH� $O]KHLPHU¶V� LV� QRW��ERWK� ZRXOG� SUHVXPDEO\� DIIHFW� LQWHUSHUVRQDO�



/DZV��.�5���������$�QRQ�VSHFLILF�QRQ�PRGXOH"

��

EHKDYLRXU�"�,�DP�QRW�GHQ\LQJ�WKDW�WKHVH�GLVRUGHUV�KDYH� LQWHUSHUVRQDO� FRQVHTXHQFHV�� EXW� ZK\� DUH�WKH\�FRQVLGHUHG�VSHFLDO�LQ�VFKL]RSKUHQLD"�+RZ�LV�DQ\�LQWHUSHUVRQDO�GLVRUGHU�D�IXQGDPHQWDO�SDUW�RI�WKH� GLVRUGHU� UDWKHU� WKDQ� D� FRQVHTXHQFH� RI� WKH�GLVRUGHU� �H�J�� DV� SHUKDSV� LQ� $O]KHLPHU¶V�GLVHDVH�"��$QG�ZKDW�HPSLULFDO�HYLGHQFH�VXSSRUWV�WKH�SRVLWLRQ"�)XUWKHU� WKHLU� DUJXPHQW� WKDW� ³7R0�UHVHDUFK�SUREDEO\� UHIOHFWV� WKH�EHVW�H[DPSOH�RI�D�VSHFLILF� DSSOLFDWLRQ� RI� WKH� VRFLDO� PRGXOH�K\SRWKHVLV� WR� UHVHDUFK� RQ� VFKL]RSKUHQLD´� LV� QRW�VWULFWO\� WUXH� VLQFH�D�PXFK� ODUJHU� OLWHUDWXUH�H[LVWV�IRU� RWKHU� VRFLDO� IDFWRUV� H�J�� IDFH� SURFHVVLQJ��,QGHHG��WKH�OLWHUDWXUH�RQ�7R0�LQ�VFKL]RSKUHQLD�LV�VPDOO� DQG� XQFRQYLQFLQJ� DV� IDU� DV� LQGLFDWLQJ� D�VSHFLILF�GHILFLW�DVVRFLDWHG�ZLWK�VFKL]RSKUHQLD�DQG�LQGHSHQGHQW� RI� JHQHUDO� LQWHOOHFWXDO� SUREOHPV� LQ�WKDW� JURXS��)LUVW�� WKH� VWXGLHV�PDNH� YHU\� WHQXRXV�OLQNV�ZLWK� VSHFLILF� V\PSWRPV� �RIWHQ� XVLQJ� ODUJH�QXPEHUV� RI� FRPSDULVRQV� ZLWKRXW� DGMXVWLQJ� IRU�WKLV�IDFW���VHFRQG��WKH\�GR�QRW�DGHTXDWHO\�DFFRXQW�IRU� GLIIHUHQFHV� EHWZHHQ� QRUPDOV� DQG� SDWLHQWV� LQ�WHUPV� RI� ,4�� WKH� FRQWUROV� RIWHQ� SHUIRUP� DW�FHLOLQJ�� DQG� ILQDOO\�� VH[� GLIIHUHQFHV� DUH� QRW�FRQVLGHUHG��)LQDOO\��LW�LV�QRW�FOHDU�H[DFWO\�WKH�OLQH�RI�DUJXPHQW�SXUVXHG�E\�WKH�DXWKRUV��2Q�WKH�RQH�KDQG��WKH\�ZDQW�WR�DUJXH�VFKL]RSKUHQLFV�SHUIRUP�ZRUVH� RQ� 7R0� WDVNV� DQG� VR�� WKLV� VXSSRUWV� WKHLU�SRVLWLRQ� WKDW� WKH\� KDYH� DQ� LPSDLUPHQW� RI� VRFLDO�GRPDLQ� SURFHVVLQJ�� KRZHYHU�� RQ� WKH� RWKHU� KDQG�WKH\�FODLP� WKDW� WKH� WHVWV� DUH�QRW�VSHFLILF�HQRXJK��L�H��WKDW�WKH�WHVW�PDWHULDOV�DUH�GRPDLQ�QHXWUDO���,I�WKH ODWWHU� LV� WUXH�� WKHQ� WKHUH� FDQQRW� EH� HYLGHQFH�WKDW� 7R0� LV� LPSDLUHG� LQ� WKHVH� SDWLHQWV�� UDWKHU�VRPH� RWKHU� PRUH� JHQHUDO� IDFWRU� LV� LPSDLUHG��,QGHHG��,�ODUJHO\�DJUHH�ZLWK�WKLV��VHH�DERYH���EXW�\RX�FDQQRW�KROG�ERWK�SRVLWLRQV� �HVSHFLDOO\�VLQFH�QR�GDWD�VXSSRUWV�WKHLU�PRUH�VSHFLILF�K\SRWKHVLV��7KH� QRWLRQ� WKDW� ³LQ� FDVHV� ZKHUH� LW� LV�XQFOHDU�ZKLFK�VRFLDO�GRPDLQ� LV� WKH�PRVW�VDOLHQW��WKHQ� VRFLDO�GRPDLQ� VKRXOG�EH�PDQLSXODWHG�DV�DQ�LQGHSHQGHQW� YDULDEOH�� DQG� WKHLU� UHODWLYH�LPSRUWDQFH� GHWHUPLQHG� HPSLULFDOO\´� LV� QRW� D�VROXWLRQ��7KLV� UXQV� FRXQWHU� WR� WKHLU� SUROLIHUDWLRQ�RI� PRGXOHV� QRWLRQ� L�H�� WKDW� DQ� HYROXWLRQDU\�MXVWLILFDWLRQ� VKRXOG� EH� JLYHQ�� WKDW� HYLGHQFH�FRPHV� IURP� FRJQLWLYH� DQG� GHYHORSPHQW�SV\FKRORJ\� DQG� GRXEOH� GLVVRFLDWLRQV� VKRZQ�� ,W�VHHPV� WKDW� WKH� DXWKRUV� DUH� SURSRVLQJ� D� XQLTXH�FRJQLWLYH� SV\FKRORJ\� ZKLFK� GHSHQGV� XSRQ� WKH�VSHFLILF�H[SHULHQFHV�DQG�OLIH�VWDJH�RI�WKH�SHUVRQ��7KLV� DSSURDFK� KDV� EHHQ� XVHG� LQ� RWKHU� DUHDV� RI�VFKL]RSKUHQLD� UHVHDUFK� �H�J�� GHOXVLRQV�� EXW� WKH�GLIIHUHQFH�EHWZHHQ�JHQHUDO�VWUXFWXUH�DQG�VSHFLILF�FRQWHQW�LV�LPSRUWDQW��7KH�DSSURDFK�DGYRFDWHG�E\�

WKH� DXWKRUV� LV� TXLWH� VHQVLEOH�� EXW� GRHV� QRW�UHSUHVHQW� D� PRGXODU� DSSURDFK� VR� PXFK� DV� D�VRFLDO� FRJQLWLRQ� RU� LQGLYLGXDO� GLIIHUHQFHV�DSSURDFK��
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��

3V\FKRSDWKRORJ\�DQG�WKH�(YROYHG�6RFLDO�0LQG��5HVSRQVHV�WR�&RPPHQWDULHV
5LFKDUG�6LHJHUW:HOOLQJWRQ�6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�2WDJR7RQ\�:DUG8QLYHUVLW\�RI�0HOERXUQH

,QWURGXFWLRQ:H� DUH� GHOLJKWHG� WR� KDYH� WKH� RSSRUWXQLW\� WR�UHVSRQG� WR� WKH� FRPPHQWDULHV� E\� -XOLH� )LWQHVV��7UHYRU� &DVH�� DQG� .HLWK� /DZV� RQ� RXU� SDSHU�H[SORULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�HYROXWLRQDU\�WKHRU\�� WKH� VRFLDO� PLQG�� DQG� SV\FKRSDWKRORJ\��,Q� RXU� YLHZ� WKHUH� LV� UHDO� YDOXH� LQ� EXLOGLQJ� RQ�WKH� FRQFHSWXDO� DQG� HPSLULFDO� UHVHDUFK� LQ� WKH�GRPDLQV�RI�ELRORJ\�DQG�SV\FKRORJ\�LQ�RUGHU�WR�FODULI\� WKH� PHFKDQLVPV� JHQHUDWLQJ� VHULRXV�PHQWDO� GLVRUGHUV� VXFK� DV� VFKL]RSKUHQLD��� ,W� LV�QHFHVVDU\�WR�YDOXH�LGHDV��EXW�QRW�WR�EH�FDSWXUHG�E\� WKHP�� :H� VKRZ� RXU� FROOHDJXHV� HQRUPRXV�UHVSHFW� E\� WDNLQJ� WKHLU� WKHRULHV� DQG UHVHDUFK�VHULRXVO\�HQRXJK� WR�FULWLFLVH� WKHP��DQG�DOVR�E\�WKHQ� DWWHPSWLQJ� WR� H[WHQG� WKHLU� ZRUN� LQ� QHZ�GLUHFWLRQV��,W�LV�LQ�WKLV�VSLULW�WKDW�ZH�ZRXOG�OLNH�WR� WKDQN� WKRVH� DXWKRUV� ZKR� WRRN� WKH� WLPH� WR�FULWLFDOO\�H[DPLQH�RXU�SDSHU�RQ�WKH�HYROXWLRQ�RI�WKH� VRFLDO�PLQG�DQG�SV\FKRSDWKRORJ\��:H�ZLOO�QRZ� DGGUHVV� WKH�PDMRU� SRLQWV� RXWOLQHG� LQ� HDFK�RI�WKH�FRPPHQWDULHV�
5HVSRQVH�WR�-XOLH�)LWQHVV�DQG�7UHYRU�,��&DVH)LWQHVV�DQG�&DVH�QRWH� WKDW� WKH\�DUH��LQ�JHQHUDO�DJUHHPHQW�ZLWK� WKH�RYHUDOO�SHUVSHFWLYH��RI�RXU�SDSHU�� EXW� FRQVLGHU� WKDW� ZH� KDYH� RYHU�HPSKDVL]HG� FRJQLWLYH� LQIRUPDWLRQ� SURFHVVLQJ�DQG�XQGHUHVWLPDWHG�WKH�LPSRUWDQFH�RI�DIIHFWLYH�RU�HPRWLRQDO� IDFWRUV�� ,Q� WKLV� UHJDUG�� WKH\�DUJXH�WKDW� D� IRFXV� RQ� VRFLDO� FRJQLWLRQ� WKDW� WUHDWV��HPRWLRQ� DQG� UHDVRQ�� DV� WZR� VHSDUDWH� RU�SDUDOOHO� SURFHVVHV��ZLOO� EH� XQSURGXFWLYH�� LI� QRW�GRZQULJKW��PLVOHDGLQJ���7KH\�DOVR�DUJXH�WKDW�D�ODUJH� ERG\� RI� HYLGHQFH� VXJJHVWV� WKDW� HPRWLRQ�DQG�FRJQLWLRQ�DUH�FORVHO\� LQWHU�UHODWHG�DQG� WKDW�

SV\FKRORJLFDO�WKHUDSLHV�PXVW�DGGUHVV�HPRWLRQDO�LVVXHV�DV�PXFK�DV�FRJQLWLYH�GLVWRUWLRQV��7KHUH�LV�OLWWOH�KHUH�WKDW�ZH�FDQ�GLVDJUHH�ZLWK� DQG� LW� ZDV� QRW� RXU� LQWHQWLRQ� WR�PLQLPLVH�WKH� LPSRUWDQFH� RI� HPRWLRQDO� IDFWRUV� LQ�SV\FKRSDWKRORJ\�� 5DWKHU�� ZH� LQWHQGHG� WKH�FRQWUDU\��DOWKRXJK�WKLV�PD\�QRW�KDYH�EHHQ�PDGH�YHU\�FOHDU�LQ�RXU�SDSHU WKURXJK�WKH�IUHTXHQW�XVH�RI� WKH� WHUP� �VRFLDO� FRJQLWLRQ��� :KLOH� QRW�ZDQWLQJ�WR�JHW�LQWR�DQ\�WDQJHQWLDO�GHEDWHV�DERXW�WKH� GLIIHUHQFH� EHWZHHQ� �KRW� DQG� �FROG��FRJQLWLRQ� � ZH� VHH� HPRWLRQ� DV� RQH� YHU\�LPSRUWDQW� FRPSRQHQW� RI� WKH� VRFLDO� PLQG� DQG�LQWLPDWHO\� OLQNHG� ZLWK� VRFLDO� FRJQLWLYH�SURFHVVHV��,Q�IDFW��WKH�PDMRU�SRLQW�ZH�ZDQWHG�WR�PDNH� LQ� RXU� DUWLFOH�� ZDV� WKDW� UHVHDUFK� RQ�VFKL]RSKUHQLD�QHHGV� WR� IRFXV� OHVV�RQ�KRZ�ZHOO�SHRSOH�ZLWK�WKLV�GLVRUGHU�FDQ�GR�WKH�:LVFRQVLQ�&DUG� 6RUWLQJ� 7HVW�� DQG� PRUH� RQ� KRZ� WKH\�IXQFWLRQ� LQ� UHODWLRQVKLSV�� %\� IXQFWLRQLQJ� LQ�UHODWLRQVKLSV�ZH�PHDQ�KRZ� WKH\�EHKDYH�� WKLQN�DQG�IHHO��+RZHYHU��ZH�DFFHSW� WKDW�DV� LW� VWDQGV��WKH�SDSHU�PD\�ZHOO�VHHP�VRPHZKDW�XQEDODQFHG�LQ�IDYRXU�RI�UHDVRQ�RYHU�HPRWLRQ��)LQDOO\��WKHLU�VXJJHVWLRQ�RI�H[WHQGLQJ�7KHRU\�RI�0LQG�VWXGLHV�WR� LQFOXGH� VWXG\LQJ� WKH� DELOLW\� WR� UHDG� DQG�XQGHUVWDQG�WKH�HPRWLRQV�RI�RWKHUV�LV�DQ�H[FLWLQJ�LGHD� $V� DQ� DVLGH��3DXO�*ULIILWKV� UHFHQW� ERRN�RQ�WKH�QDWXUH�RI�HPRWLRQV�IURP�DQ�HYROXWLRQDU\�SHUVSHFWLYH�FDVWV�GRXEW�DERXW�WKH�ZD\�HPRWLRQV�DUH� FXUUHQWO\� FRQFHSWXDOLVHG� LQ� RXU� HYHU\� GD\�IRON�XQGHUVWDQGLQJV��*ULIILWKV����������+H�VWDWHV�WKDW�³WKH�JHQHUDO�FRQFHSW�RI�HPRWLRQ�LV�XQOLNHO\�WR�EH�D�XVHIXO�FRQFHSW�LQ�SV\FKRORJLFDO�WKHRU\´��S����� ,QVWHDG� KH� DUJXHV� WKDW� WKHUH� DUH� DIIHFW�SURJUDPV� ZKLFK� DUH� DQFLHQW� ³UHIOH[� OLNH�UHVSRQVHV´��S����WKDW�DSSHDU�WR�EH�XQLQIOXHQFHG�
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��

E\�FXOWXUDO�IDFWRUV��DQG�KLJKHU�OHYHO�FRJQLWLYHO\�ODGHQ� HPRWLRQDO� UHVSRQVHV� WKDW� DUH� FXOWXUDOO\�GHULYHG�� (DFK� W\SH� LV� FKDUDFWHULVHG� E\� GLVWLQFW�IHDWXUHV� DQG� KDV� LWV� RZQ� UHODWLRQVKLS� WR� WKH�SURFHVVHV� RI� QDWXUDO� VHOHFWLRQ�� )XUWKHUPRUH��*ULIILWKV� SURSRVHV� WKDW� WKH� HPRWLRQ� FDWHJRU\�FDQ� EH� IUDFWXUHG� LQWR� WKUHH� PRUH� IXQGDPHQWDO�FDWHJRULHV� WKDW� FURVV� FXWV� RXU� FXUUHQW� FURS� RI�HPRWLRQDO� W\SHV� LQ� LQWHUHVWLQJ� ZD\V�� 7KHVH�FDWHJRULHV�DUH�DIIHFW�SURJUDP�UHVSRQVHV��KLJKHU�FRJQLWLYH� VWDWHV�� DQG� VRFLDOO\� VXVWDLQHG�SUHWHQFHV��7KH� LPSOLFDWLRQ�RI� WKLV� IUDFWXULQJ� LV�WKDW�VRPH�HPRWLRQV�WKDW�ZH�VHH�DV�RQH�W\SH��IRU�H[DPSOH��DQJHU��PD\�LQ�IDFW�FRQWDLQ�GLVWLQFW�DQG�GLIIHUHQW�VWDWHV�WKDW�KDYH�OLWWOH�LQ�FRPPRQ�RWKHU�WKDQ�RXU HYHU\GD\�WHQGHQF\�WR�ODEHO�WKHP�LQ�WKH�VDPH� ZD\�� 7KH� LPSOLFDWLRQ� IRU�SV\FKRSDWKRORJ\�LV�WKDW�WKH�GLIIHUHQW��IUDFWXUHG��FDWHJRULHV� RI� HPRWLRQV� ZLOO� KDYH� XQLTXH�UHODWLRQVKLSV� WR� WKH� VRFLDO� PLQG�� 7KLV� H[LWLQJ�LGHD� ZLOO� QR� GRXEW� EH� WKH� IRFXV� RQ� RQJRLQJ�HYROXWLRQDU\� LQVSLUHG� UHVHDUFK� LQWR� HPRWLRQDO�VWDWHV�DQG�SV\FKRSDWKRORJ\
5HVSRQVH�WR�.HLWK�5��/DZV/DZV� PDNHV� VHYHUDO� FRJHQW� SRLQWV� UHJDUGLQJ�RXU�SDSHU�WKDW�LQFOXGH����� WKH� FODLP� WKDW� WKH� QRWLRQ� RI�PRGXOHV�ZLWK�VXE�FRPSRQHQWV� VHHPV� WHQXRXV� DQG� RXU�PRGXODU�DUFKLWHFWXUH�HQGV�XS�ORRNLQJ�TXLWH�OLNH��D�JHQHUDO�SURFHVVLQJ�V\VWHP������� DVNV� KRZ� LV� VFKL]RSKUHQLD� DQ\PRUH� DQ��LQWHUSHUVRQDO� GLVRUGHU�� WKDQ� VD\� $O]KHLPHU
V�GLVHDVH"���� $QG� VWDWHV� WKDW� �WKH� OLWHUDWXUH� RQ� 7R0� LQ�VFKL]RSKUHQLD�LV�VPDOO�DQG�XQFRQYLQFLQJ�DV�IDU� DV� LQGLFDWLQJ� D� VSHFLILF� GHILFLW� ««�LQGHSHQGHQW� RI� JHQHUDO� LQWHOOHFWXDO�SUREOHPV«�����+H� FRQFOXGHV� E\� FRPPHQWLQJ� WKDW� RXU� JHQHUDO�DSSURDFK� WR� XQGHUVWDQGLQJ� VFKL]RSKUHQLD� LV�VHQVLEOH� EXW� GRHV� QRW� UHSUHVHQW� D� PRGXODU�DSSURDFK� VR� PXFK� DV� D� VRFLDO� FRJQLWLRQ� RU�LQGLYLGXDO� GLIIHUHQFHV� DSSURDFK�� :H� ZLOO�DGGUHVV�HDFK�RI�WKHVH�PDMRU�FRQFHUQV�LQ�WXUQ�
���� 7KH� QRWLRQ� RI� PRGXOHV� ZLWK� VXE�FRPSRQHQWV� VHHPV� WHQXRXV� DQG� RXU� PRGXODU�

DUFKLWHFWXUH� HQGV� XS� ORRNLQJ� PRUH� OLNH� �D�JHQHUDO�SURFHVVLQJ�V\VWHP��7KH� OLWHUDWXUH� RQ� PRGXODULW\� DQG�PRGXODU�DSSURDFKHV�WR�FRJQLWLRQ�LV�EXUJHRQLQJ�DQG� LW� LV� GLIILFXOW� WR� PDNH� EURDG� VWDWHPHQWV�DERXW� �PRGXOHV��XQOHVV� RQH�TXDOLILHV�SUHFLVHO\�ZKDW�WKDW�WHUP�PHDQV��,Q�WKLV�UHJDUG�ZH�PD\�EH�JXLOW\� RI� XVLQJ� WKH� WHUP� VRPHZKDW� ORRVHO\� RQ�RFFDVLRQ�� +RZHYHU� ZH� PDNH� D� QXPEHU� RI�SRLQWV�LQ�RXU�GHIHQFH�)LUVW�� ZH� EHJDQ� WKH� DUWLFOH� E\�FRPPHQWLQJ� WKDW� WKH� GRPDLQ� RI�SV\FKRSDWKRORJ\��DV�HYLGHQFHG�LQ�WKH�'60�,9��LV� ODFNLQJ� D� FOHDU� PRGHO� RI� WKH� PLQG� LQ� LWV�FRQVWUXFWLRQ� RI� PHQWDO� GLVRUGHUV�� $� PDMRU�SXUSRVH� RI� RXU� SDSHU ZDV� WR� VWLPXODWH�GLVFXVVLRQ� DQG� GHEDWH� DV� WR� KRZ� ZH� PLJKW�GHYHORS�D�PRGHO�RI� WKH�PLQG�PRVW�UHOHYDQW�IRU�VWXG\LQJ� PHQWDO� SDWKRORJ\�� :H� FRQVLGHU� WKDW�DQ\�VXFK�PRGHO�PXVW�EH�EURDGO\�FRQVLVWHQW�ZLWK�WKH�NQRZQ�IDFWV�RI�KXPDQ�HYROXWLRQDU\�KLVWRU\��,Q� WKLV� UHJDUG��ZH�YLHZ�GHEDWH� FHQWULQJ�RQ� WKH�SXWDWLYH�PRGXODULW\�RI� WKH�PLQG� WR�EH�YDOXDEOH�LQ�KHXULVWLF�WHUPV�DORQH��6HFRQG�� ZKLOH� VXSSRUWLQJ� WKH� JHQHUDO�QRWLRQ� RI� D� PRGXODU� DUFKLWHFWXUH�� ZH� GR� QRW�DFFHSW� WKDW� DOO� PRGXOHV� QHFHVVDULO\� GLVSOD\� DOO�HLJKW� RI� )RGRU¶V� FKDUDFWHULVWLF� SURSHUWLHV� RI� D�PRGXOH� �IDVW�� DXWRPDWLF�� HQFDSVXODWHG�� HWF������)RGRU� ZDV� H[SOLFLW� WKDW� WKHVH� ZHUH� WKH�FKDUDFWHULVWLF� SURSHUWLHV� RI� SHUFHSWXDO� LQSXW�V\VWHPV�RQO\��,QGHHG��ZH�EHOLHYH�WKDW�WKH�DFWXDO�QDWXUH� DQG� SURSHUWLHV� RI� DQ\� FRJQLWLYH�PRGXOHLV� VRPHWKLQJ� WR� EH� GHPRQVWUDWHG� HPSLULFDOO\�UDWKHU�WKDQ�GHWHUPLQHG�FRQFHSWXDOO\�RQ�D�SULRULJURXQGV��&RQVHTXHQWO\��ZH�PXVW� SURWHVW� DW� WKH�UHSHDWHG� DWWHPSWV� E\� FULWLFV� RI� PRGXODULW\� WR�SRUWUD\�DOO�PRGXOHV� LQ� WKH�VWULFWHVW�RI�)RGRULDQ�WHUPV�� /HDGLQJ� SURSRQHQWV� RI� D� PRGXODU�DUFKLWHFWXUH�KDYH�QHYHU�DUJXHG�IRU�VXFK�D� ULJLG�PRGHO�� $QGHUVRQ� HW� DO�� ������� KDYH� UHFHQWO\�QRWHG� LQ� WKLV� UHJDUG� WKDW� �,W� LV� IUHTXHQWO\�EHOLHYHG� WKDW� WKHUH� LV� D� FRQWUDGLFWLRQ� EHWZHHQ�PRGXODU� FRQFHSWLRQ� RI� FRJQLWLRQ� DQG� JHQHUDO�DUFKLWHFWXUHV� IRU� FRJQLWLRQ� «� WKLV� LV� QRW� WKH�FDVH��� ,Q� D� VLPLODU� YHLQ�� HYROXWLRQDU\�SV\FKRORJLVW� /HGD� &RVPLGHV� LQ� D� UHFHQW�LQWHUYLHZ�FRPPHQWHG�WKDW�
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��

³«�VRPH�SHRSOH�PLVXQGHUVWDQG�WKH�6ZLVV�$UP\� NQLIH� PHWDSKRU� ± WKH\� WKLQN� WKH�FODLP�LV� WKDW� WKHVH�SURJUDPV�GR�QRW�VKDUHLQIRUPDWLRQ� RU� ZRUN� WRJHWKHU�� $OO� WKHVH�IXQFWLRQDOO\� VSHFLDOLVHG�� GRPDLQ�VSHFLILF�SURJUDPV�DUH�GHVLJQHG�WR�ZRUN�WRJHWKHU�WR�SURGXFH� EHKDYLRXU�� 7KH\� VKDUH�LQIRUPDWLRQ��SDVV�LW�EDFN�DQG�IRUWK��DQG�VR�RQ�´��S"�
([SOLFLWO\�DGGUHVVLQJ�WKH�FODLP�WKDW�DOO�PRGXOHV�PXVW� EH� FRPSOHWHO\� HQFDSVXODWHG�� &RVPLGHV�XWLOLVHV� WKH� PHWDSKRU� RI� WKH� ERG\
V� RUJDQV�� WR�DUJXH� WKDW� MXVW� EHFDXVH� DQ� RUJDQ� VXFK� DV� WKH�KHDUW� LV� IXQFWLRQDOO\� VSHFLDOLVHG� IRU� SXPSLQJ�EORRG��GRHV�QRW�UXOH�RXW�LQWHUDFWLRQV�ZLWK�RWKHU�RUJDQ� V\VWHPV� VXFK� WKH� OXQJV�� WKH�PXVFOHV�� RU�WKH�EUDLQ��$�IXUWKHU�FRPPHQW�LV�WKDW�ZH�NQRZ�WKH�ZRUOG� LQ� WHUPV� RI� RXU� WKHRULHV� DQG� WKHLU�DVVRFLDWHG� FODVVLILFDWLRQ� V\VWHPV�� 7KH�FDWHJRULHV� ZH� XVH� WR� FDUYH� QDWXUH� DW� LWV� MRLQWV�UHIOHFW� RXU� EHVW� WKHRULHV� DQG� XOWLPDWHO\� DUH�GHIHQVLEOH E\� IXUWKHU� HYLGHQFH� DQG� DQDO\VLV��7KH� SRLQW� LV� WKDW� WKH� FRQVWUXFWLRQ� RI� WKHRULHV�DQG� PRGHOV� IRU� NQRZLQJ� WKH� ZRUOG� LV� DQ�HVVHQWLDO�SURFHVV� LQ�HYHU\GD\� OLIH�DV�ZHOO� DV� LQ�VFLHQFH�� ZH� KDYH� QR� FKRLFH� EXW� WR� EHFRPH�WKHRUHWLFLDQV� DV� ZHOO� DV� H[SHULPHQWDOLVW� LQ� RXU�GD\� WR�GD\�DFWLYLWLHV��7KH�DWWULEXWLRQ�RI�PHQWDO�VWDWHV�WR�RWKHU�SHRSOH��WKH�H[SODQDWLRQ�RI�VDOLHQW�VRFLDO�HYHQWV��DQG�RXU�LQIHUHQFHV�FRQFHUQLQJ�WKH�FDXVHV�RI�RXU�RZQ�EHKDYLRXU�DOO�UHO\�KHDYLO\�RQ�VFLHQWLILF� DQG� IRON� SV\FKRORJLFDO� WKHRULHV�� $�WKHRUHWLFDO� WHUP�VXFK�DV� ³PRGXOH´� UHSUHVHQWV�D�SRZHUIXO� ZD\� WR� H[SODLQ� FHUWDLQ� FDSDFLWLHV� RI�KXPDQ� EHLQJV� DQG� RWKHU� RUJDQLVPV�� ([DFWO\�ZKDW� WKH� SURSHUWLHV� RI� D� PRGXOH� DUH� DQG�ZKHWKHU� WKH\� DUH� DOO� VKDUH� WKH� VDPH� IHDWXUHV� LV�VRPHWKLQJ� ZH� ILQG� RXW� WKURXJK� HPSLULFDO�UHVHDUFK� DQG� FRQFHSWXDO� DQDO\VLV�� ,Q� RWKHU�ZRUGV�� FDWHJRULHV� PD\� HYROYH�� GLVDSSHDU�� EH�VXEGLYLGHG��RU�UHGUDZQ�RYHU�WLPH�GHSHQGLQJ�RQ�WKH� ILQGLQJV� RI� VFLHQFH�� 2XU� NQRZOHGJH� LV�LPSHUIHFW�DQG�IDOOLEOH��RXU�FRQFHSWV�IOH[LEOH�DQG�UHVSRQVLYH� WR�FKDQJLQJ�FLUFXPVWDQFHV�DQG�QHZ�HYLGHQFH�

���� +RZ� LV� VFKL]RSKUHQLD� DQ\PRUH� DQ��LQWHUSHUVRQDO� GLVRUGHU�� WKDQ� VD\� $O]KHLPHU
V�GLVHDVH"� «:KDW� HPSLULFDO� HYLGHQFH� VXSSRUWV�WKH�SRVLWLRQ"7KH� GHVFULSWLRQ� RI� VFKL]RSKUHQLD� DV��LQKHUHQWO\� DQ� LQWHUSHUVRQDO� GLVRUGHU�� LV� QRW�RXUV�� EXW� DV� QRWHG� D� TXRWH� IURP� 3HQQ� HW� DO�
V��������S������3V\FKRORJLFDO�%XOOHWLQ�UHYLHZ�RI�VRFLDO� FRJQLWLRQ� LQ� VFKL]RSKUHQLD�� 7KH�HPSLULFDO� HYLGHQFH� IRU� WKLV�DVVHUWLRQ� LV�DOUHDG\�VXPPDULVHG� LQ� WKDW� DUWLFOH�� :H� DUH� VLPSO\�VXJJHVWLQJ�WKDW��LQ�WKH�VDPH�ZD\�WKDW�FRJQLWLYH�QHXURSV\FKRORJ\� KDV� VWXGLHG� SDWLHQWV� ZLWK�$O]KHLPHU
V� WR�VKHG� OLJKW�RQ�ZRUNLQJ�PHPRU\��VHPDQWLF� PHPRU\� DQG� REMHFW� UHFRJQLWLRQ� �IRU�H[DPSOH�� � VFKL]RSKUHQLD� PLJKW� RIIHU� VLPLODU�LQVLJKWV� LQWR� WKH� JUDPPDU� RI� VRFLDO�UHODWLRQVKLSV��,Q� IDFW�� LW� LV� P\VWLI\LQJ� WR� XV� DV�FOLQLFLDQV� ZK\� WKH� PRXQWDLQ� RI� UHVHDUFK� RQ�DWWHQWLRQ��PHPRU\�DQG�H[HFXWLYH�IXQFWLRQLQJ�LQ�VFKL]RSKUHQLD� LV� QRW�PDWFKHG� E\� D� FRPSDUDEOH�ERG\� RI� UHVHDUFK� RQ� VRFLDO� DQG� HPRWLRQDO�FRJQLWLRQ� LQ� VFKL]RSKUHQLD�� :H� KDYH� \HW� WR�PHHW� D� SDUHQW� ZKR� FRPSODLQV� WKDW� WKHLU� FKLOG�ZLWK� VFKL]RSKUHQLD� LV�KHOO� WR� OLYH�ZLWK�EHFDXVH�RI� WKHLU� SRRU� ZRUNLQJ� PHPRU\� RU� GLYLGHG�DWWHQWLRQ�
���� �WKH� OLWHUDWXUH� RQ� 7R0� LQ� VFKL]RSKUHQLD� LV�VPDOO� DQG� XQFRQYLQFLQJ� DV� IDU� DV� LQGLFDWLQJ� D�VSHFLILF� GHILFLW� ««� LQGHSHQGHQW� RI� JHQHUDO�LQWHOOHFWXDO�SUREOHPV«����(YHQ�LI�WKLV�ZDV�WUXH��WKH�7R0�DSSURDFK�KDV� VWLPXODWHG� D� ODUJH� DPRXQW� RI� UHVHDUFK� RQ�UHSUHVHQWDWLRQDO� WKLQNLQJ� LQ� SHRSOH� ZLWK�VFKL]RSKUHQLD�� 2XU� ILUVW� SRLQW� KHUH� LV� WKDW� WKH�WKHRU\�KDV�DOUHDG\�VKRZQ�FRQVLGHUDEOH�KHXULVWLF�YDOXH� DQG� RQO\� WLPH� ZLOO� WHOO� UHJDUGLQJ� LWV�HPSLULFDO�IRXQGDWLRQV��+RZHYHU��ZH�EHOLHYH� WKDW� WKLV� FULWLFLVP�LV�PLVWDNHQ� DQG� LV� LQFRQVLVWHQW�ZLWK� WKH� DFWXDO�ILQGLQJV� RI� UHVHDUFK� RQ� 7R0�� 7KDW� LV�� RXU�UHDGLQJ�RI�WKH�7R0�DQG�VFKL]RSKUHQLD�OLWHUDWXUH�KDV� OHG� XV� WR� DUULYH DW� D� TXLWH� GLIIHUHQW�FRQFOXVLRQ�� :H� DUH� FXUUHQWO\� LQ� WKH� PLGVW� RI�ZULWLQJ� D� UHYLHZ� DUWLFOH� RQ� VFKL]RSKUHQLD� DQG�WKHRU\� RI�PLQG��7ZHQW\�IRXU� RI� WKH� ��� VWXGLHV�UHYLHZHG�FRPSDUHG� WKHLU� VFKL]RSKUHQLD� VDPSOH�
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ZLWK� D� FRQWURO� JURXS� DQG� IRXQG� WKDW� WKH�VFKL]RSKUHQLD� VDPSOH� SHUIRUPHG� VLJQLILFDQWO\�PRUH� SRRUO\� RQ� DW� OHDVW� RQH� RI� WKH�7R0� WDVNV�HPSOR\HG�� � 2I� WKHVH� VWXGLHV�� DOO� EXW� WZR�LQFOXGHG� WHVWV� WR� HVWLPDWH� JHQHUDO� LQWHOOHFWXDO�DELOLW\�� PHPRU\�� RU� H[HFXWLYH� IXQFWLRQLQJ� DQG�IRXQG� WKDW� 7R0� GHILFLWV� ZHUH� IUHTXHQWO\�LQGHSHQGHQW� RI� SHUIRUPDQFH� RQ� WKHVH� WHVWV���)XUWKHUPRUH�� ��� VWXGLHV� XVHG� SV\FKLDWULF�FRPSDULVRQ� JURXSV� LQ� RUGHU� WR� GHWHUPLQH�ZKHWKHU�WKH�7R0�GHILFLW�FRXOG�EH�DFFRXQWHG�IRU�E\�PRUH� JHQHUDO� SV\FKRSDWKRORJ\�� � 7ZHOYH� RI�WKHVH�JURXSV�LQFOXGHG�SDUWLFLSDQWV�ZLWK�DQ[LHW\��DIIHFWLYH�� OHDUQLQJ�� DQG� SHUVRQDOLW\� GLVRUGHUV��DQG� RQH� �3LORZVN\� HW� DO��� ������ XVHG� D�FRPSDULVRQ� JURXS� ZLWK� �KLJK� IXQFWLRQLQJ��$XWLVP�� � $OWKRXJK� 3LORZVN\� HW� DO�� IRXQG� WKDW�WKH� $XWLVWLF� JURXS� SHUIRUPHG� VOLJKWO\� PRUH�SRRUO\� RQ� 7R0� WKDQ� WKH� FKLOGKRRG� RQVHW�VFKL]RSKUHQLD� VDPSOH�� LQ� DOO� RI� WKH� UHPDLQLQJ���� VWXGLHV� WKH� VFKL]RSKUHQLD� JURXSV� VFRUHG�VLJQLILFDQWO\� ORZHU� WKDQ� SV\FKLDWULF� FRQWUROV���7KH�HYLGHQFH�WKHUHIRUH�LV�VWURQJO\�LQ�VXSSRUW�RI�WKHUH� EHLQJ� D� 7R0� GHILFLW� DVVRFLDWHG� ZLWK�VFKL]RSKUHQLD� WKDW� FDQQRW� EH� EHWWHU� DFFRXQWHG�IRU� E\� HLWKHU� H[HFXWLYH� IXQFWLRQLQJ� RU� PRUH�JHQHUDO�LQWHOOHFWXDO�LPSDLUPHQWV��RU�E\�WKH�PHUH�SUHVHQFH�RI�SV\FKRSDWKRORJ\�
&RQFOXGLQJ�&RPPHQWV%RWK� FRPPHQWDULHV� KDYH� KLJKOLJKWHG� WKDW� WKH�PRGHO� ZH� KDYH� SURSRVHG� UHPDLQV� IDLUO\�VSHFXODWLYH� DQG� LQ� QHHG� RI� IXUWKHU� WKHRUHWLFDO�DQG� HPSLULFDO� GHYHORSPHQW�� :H� DFFHSW� WKLV��+RZHYHU�� RXU� IXQGDPHQWDO� DUJXPHQW� ZDV� WKDW�WKH�VWXG\�RI�SV\FKRSDWKRORJ\�QHHGV�D�PRGHO�RI�PLQG�� DQG�WKDW�VXFK�D�PRGHO�PXVW�EH�FRQVLVWHQW�ZLWK�RXU�HYROXWLRQDU\�KLVWRU\��,Q�WKH VDPH�ZD\�WKDW� WKH� VKLIW� IURP� D� UDW� PRGHO� WR� D� FRPSXWHU�PRGHO� UHYROXWLRQLVHG�3V\FKRORJ\� LQ� WKH�����V��ZH� EHOLHYH� WKDW� JUHDWHU� LQWHJUDWLRQ� RI�3V\FKRORJ\�ZLWK� WKH�SULQFLSOHV�RI�HYROXWLRQDU\�ELRORJ\�� ZLOO� SURYH� DQ� HTXDOO\� LPSRUWDQW�SDUDGLJP�VKLIW�LQ�WKH���VW FHQWXU\���
5HIHUHQFHV$QGHUVRQ�� -�� 5��� %RWKHOO�� '��� %\UQH��0�� '�� 	�/HELHUH� �������$Q� LQWHJUDWHG� WKHRU\� RI�WKH� PLQG�� 6XEPLWWHG� WR� 3V\FKRORJLFDO�

5HYLHZ�� $YDLODEOH� DW��KWWS���DFWU�SV\�FPX�HGX�SDSHUV�����,QWHJUDWHG7KHRU\�SGI/HGD� &RVPLGHV� LQWHUYLHZ� IRU� WKH� &KLOHDQ�QHZVSDSHU�(O�0HUFXULR SXEOLVKHG� WKHUH�RQ� 2FWREHU� ���� ����� FDQ� EH� IRXQG� DW�KWWS���ZZZ�SV\FK�XFVE�HGX�UHVHDUFK�FHS�OHGDLQWHUYLHZ�KWP*ULIILWKV�� 3�� (�� �������� �:KDW� HPRWLRQV� UHDOO\�DUH� &KLFDJR�� ,//�� 7KH� 8QLYHUVLW\� RI�&KLFDJR�3UHVV�3LORZVN\�� 7��� <LUPL\D�� 1��� $UEHOOH�� 6��� 	�0R]HV�� 7�� �������� 7KHRU\� RI� PLQG�DELOLWLHV�RI�FKLOGUHQ�ZLWK�VFKL]RSKUHQLD��FKLOGUHQ ZLWK� DXWLVP�� DQG� QRUPDOO\�GHYHORSLQJ� FKLOGUHQ�� 6FKL]RSKUHQLD�5HVHDUFK���� ���������� ����
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