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�

3'3��/HYHOV��DQG�WKH�6WDWXV�RI�([SODQDWLRQ
$QGUHZ�%DLOH\7KH�'HSDUWPHQW�RI�3KLORVRSK\7KH�8QLYHUVLW\�RI�&DOJDU\

$EVWUDFW��7KLV�SDSHU�H[DPLQHV� WKH�VWDWXV�RI� WKH� 
OHYHOV�K\SRWKHVLV
� LQ�FRJQLWLYH�VFLHQFH��DQG� LWV� LPSOLFDWLRQV� IRU� WKH� 
SDUDOOHO�GLVWULEXWHG�SURFHVVLQJ
�SURMHFW�� ,� FRQVLGHU� LQ�ZKDW�UHVSHFW� OHYHOV� RI� DQDO\VLV� DUH� VHSDUDWH�� DQG� WKH� VLJQLILFDQFH� RI� WKDW� �SXWDWLYH��VHSDUDWHQHVV��DQG�FRQFOXGH�WKDW�WKH�PRVW�IUXLWIXO�DFFRXQW�RI�OHYHOV�VD\V�WKDW�WKH�OHYHOV�RI�RXU� DFFRXQW� RI� WKH�PLQG� FRUUHVSRQG� WR� GLIIHUHQW� H[SODQDWRU\� OHYHOV�� ,� VXJJHVW� WKDW� WKLV�SURYLGHV� D� FRQFHSWXDO� VSDFH� LQWR� ZKLFK� 3'3� PLJKW� EH� VORWWHG� ZKLFK� VDYHV� LW� IURP�FROODSVH� LQWR�QHXURSK\VLFV�RU�D� VHULDO�SURFHVVLQJ�SDUDGLJP��DQG� UHWDLQV IRU� LW� DV�PDQ\�OHYHOV� DV� VHHP� WR� ILOO� DQ� H[SODQDWRU\� QLFKH�� )XUWKHU�� RQ� WKLV� YLHZ�� 3'3� QHHG� QRW� EH�FRQVLGHUHG�DQ�
DSSUR[LPDWLRQ
�RU�
LGHDOLVDWLRQ
�EXW�FRXOG�GHDO�ZKROO\�DGHTXDWHO\�ZLWK�WKH�GRPDLQ�RI�UHOHYDQW�UHJXODULWLHV�DQG�FDWHJRULHV�LW�KDV�VHW�LWVHOI�,QWURGXFWLRQ,Q� WKLV� SDSHU� ,�ZDQW� WR� H[DPLQH� WKH� VWDWXV� RI� WKH� 
OHYHOV� K\SRWKHVLV�
� DQG� LWV� LPSOLFDWLRQV� IRU� WKH� SDUDOOHO�GLVWULEXWHG� SURFHVVLQJ� SURMHFW� LQ� FRJQLWLYH� VFLHQFH�� 7KDW� LV�� ,�ZDQW� WR� FRQVLGHU� LQ� ZKDW� UHVSHFW� OHYHOV� RI�DQDO\VLV�DUH�VHSDUDWH��DQG�WKH�VLJQLILFDQFH�RI�WKDW��SXWDWLYH��VHSDUDWHQHVV��7KLV��,�WKLQN��LPSDFWV�RQ�WKH�3'3�SURMHFW�LQ�WZR�PDMRU�ZD\V��ILUVWO\��LW�DGGUHVVHV�WKH�TXHVWLRQ�DV�WR�ZKHWKHU�3'3�LV�XOWLPDWHO\�FROODSVLEOH�LQWR�PRUH�FRQYHQWLRQDO� �VHULDO��YRQ�1HXPDQQ��DSSURDFKHV��VHFRQGO\�� LW�KHOSV� VKRZ�ZKDW�3'3�WKHRULHV�VKRXOG�ORRN�OLNH�LQ�SDUWLFXODU��ZKHWKHU�WKH\�VKRXOG�KDYH�WKUHH�OHYHOV��WZR��RU�SHUKDSV�HYHQ�RQH��$IWHU�WKH�XVXDO�H[HJHWLFDO�SUHOLPLQDULHV��,�ZLOO�SURFHHG�E\�FRQVLGHULQJ�YDULRXV�SRVVLELOLWLHV�IRU�MXVW�ZKDW�LV�PHDQW�E\�VHSDUDWH� 
OHYHOV
��LQ�VXFK�FRQWH[WV�DV��IRU�H[DPSOH��'DYLG�0DUU
V�GLVWLQFWLRQ�EHWZHHQ�WKH�OHYHOV� RI� FRPSXWDWLRQDO� WKHRU\�� UHSUHVHQWDWLRQ� DQG� DOJRULWKP�� DQG� SK\VLFDO� LPSOHPHQWDWLRQ�� RU� 3DXO�6PROHQVN\
V�QHXUDO��VXEFRQFHSWXDO�DQG�FRQFHSWXDO�VSOLW���,� VKDOO�FRQFOXGH�WKDW� WKH�VWDWXV�RI� OHYHOV� LV�PRVW�SODXVLEO\� WKDW� RI� SLFNLQJ�RXW� GLIIHUHQW� HTXLYDOHQFH� FODVVHV� RI� SDWWHUQV� RI� DFWLYLW\� LQ� GLIIHUHQW� H[SODQDWRU\�FRQWH[WV��DQG�WKDW�
FDXVDO�H[SODQDWLRQ
�FDQ�EH�VSOLW�IURP�
FDXVDO�HIILFDF\
�DV�$QG\�&ODUN�VXJJHVWV�LQ�KLV�ERRN�0LFURFRJQLWLRQ �&DPEULGJH��0$��0,7�3UHVV��������,��3'3�7KH�IROORZLQJ� 
GHILQLWLRQ
�RI�3'3�LV� LQWHQGHG�WR�EH�RI�VXIILFLHQW�JHQHUDOLW\�WR�FDSWXUH�PRVW�SURSRQHQWV�RI�WKH�FRQQHFWLRQLVW�SURJUDPPH��WKRXJK�LW�LV�PRVWO\�LQIOXHQFHG�E\�6PROHQVN\�DQG�&ODUN�
�� 0HQWDO� SURFHVVLQJ� LV� �DW� ERWWRP�� SDUDOOHO� DQG� GLVWULEXWHG�� $W� ERWK� WKH� QHXUDO� OHYHO� DQG� WKH�FRPSXWDWLRQDO�OHYHO�WKH�PLQG�LV�QRW�D�&38�EXW�D�QHWZRUN�RI�VLPSOH�SURFHVVLQJ�XQLWV���� &RPSXWDWLRQ�LV�HVVHQWLDOO\�QXPHULFDO�DQG�GRHV�QRW�FRQVLVW�LQ�WKH�PDQLSXODWLRQ�RI�UHSUHVHQWDWLRQV�

$FFRUGLQJ�WR�3DXO�6PROHQVN\�LQ�KLV�SDSHU��2Q�WKH�3URSHU�7UHDWPHQW�RI�&RQQHFWLRQLVP���&ROH��)HW]HU�DQG�5DQNLQ��HGV����3KLORVRSK\��0LQG�DQG�&RJQLWLYH�(QTXLU\��'RUGUHFKW��.OXZHU���������HDFK�QHWZRUN�XQLW�KDV�DQ� 
DFWLYDWLRQ� YDOXH�
� DQG� HDFK� FRQQHFWLRQ� KDV� D� FHUWDLQ� 
ZHLJKW�
� HLWKHU� SRVLWLYH� �
H[FLWDWRU\
�� RU� QHJDWLYH��
LQKLELWRU\
���&RQQHFWLRQLVW�QHWZRUNV�RSHUDWH�E\�UHDFWLQJ�WR�WKH�FKDQJLQJ�DFWLYDWLRQ�YDOXHV�RI� 
LQSXW�XQLWV
�DQG�UHOD[LQJ�LQWR�D�QHZ�VHW�RI�DFWLYDWLRQ�YDOXHV�DPRQJ�WKH� 
RXWSXW�XQLWV
�RI� WKH�ZHE��,QWHUPHGLDWH� 
KLGGHQ�XQLWV
�DUH�W\SLFDOO\�DOVR�LQYROYHG�
�� 0RGHOV� RI� WKH� PLQG� VKRXOG� QRW� EH� 
VHPDQWLFDOO\� WUDQVSDUHQW
�� VXEV\PEROLF� H[SODQDWLRQV� �UHO\�FUXFLDOO\� RQ� D� VHPDQWLF� «� VKLIW� WKDW� DFFRPSDQLHV� WKH� VKLIW� IURP� WKH� FRQFHSWXDO� WR� WKH�VXEFRQFHSWXDO� OHYHOV�� �6PROHQVN\� LELG��� ������ 7KDW� LV�� WKHUH� LV� QR� QHDW� PDSSLQJ� EHWZHHQ� D�FRQFHSWXDO� OHYHO� GHVFULSWLRQ� RI� EHKDYLRXU� DQG� D� SURMHFWLEOH� LQWHUSUHWDWLRQ� RI� WKH� LQWHUQDOO\�UHSUHVHQWHG�REMHFWV�RI�FRPSXWDWLRQDO�DFWLYLW\��
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�� &RQQHFWLRQLVW� QHWZRUNV� GR�� KRZHYHU�� LQ� D� VHQVH�� HQFRGH� UHSUHVHQWDWLRQV�� �7KH� HQWLWLHV� LQ� WKH�LQWXLWLYH� SURFHVVRU� ZLWK� WKH� VHPDQWLFV� RI� FRQVFLRXV� FRQFHSWV� RI� WKH� WDVN� GRPDLQ� DUH� FRPSOH[�SDWWHUQV� RI� DFWLYLW\� RYHU�PDQ\� XQLWV�� (DFK� XQLW� SDUWLFLSDWHV� LQ�PDQ\� VXFK� SDWWHUQV�� �6PROHQVN\�LELG���������7KH�FRQVWLWXWLRQ�RI�D�WRNHQ�V\PERO�GHSHQGV�RQ�LWV�FRQWH[W��LQGHHG�WKLV�FRQWH[W�LV�SDUW�RI�WKH�V\PERO��DQG�FRQVLVWV�RI�VXEV\PEROV���� &RQVFLRXV� UXOH� IROORZLQJ�WKH� WRS� OHYHO�FDQ� EH�PRGHOOHG� E\� D� YLUWXDO�PDFKLQH� �D� YRQ�1HXPDQQ��VHULDO�&38��LQVWDQWLDWHG�LQ�D�3'3�QHWZRUN���� 7KH� FRPSXWDWLRQDO� OHYHO� LV� GLVWLQFW� IURP� ERWK� WKH� QHXUDO� DQG� EHOLHI�GHVLUH� OHYHOV�� DFFRUGLQJ� WR�6PROHQVN\� DQG�&ODUN�� 6PROHQVN\� FDOOV� LW� WKH� 
VXEFRQFHSWXDO� OHYHO
� DQG� DUJXHV� WKDW� LW� �GRHV� QRW�DGPLW�D�FRPSOHWH��IRUPDO��DQG�SUHFLVH�FRQFHSWXDOOHYHO�GHVFULSWLRQ���6PROHQVN\�LELG����������� &RQQHFWLRQLVW� QHWZRUNV� DUH� ELRORJLFDOO\� PRUH� SODXVLEOH� WKDQ� WKHLU� V\PEROLF� FRXQWHUSDUWV�� )RU�H[DPSOH�� WKH\� QDWXUDOO\� SURGXFH� VKDGLQJ� RI� PHDQLQJ�� WKH� DELOLW\� WR� RSHUDWH� ZLWK� IDXOW\� RU�LQFRPSOHWH� LQIRUPDWLRQ�� DQG FDQ�KDQGOH�HYROXWLRQDULO\�PRUH�EDVLF� VNLOOV�� ,Q�SDUW�� WKLV� LV�EHFDXVH�WKH\�FDQ�RSHUDWH�ZLWK�
VRIW�FRQVWUDLQWV
�WKDW�LV��FRQVWUDLQWV�WKDW�VLQJO\�KDYH�QR�LPSOLFDWLRQV�EHFDXVH�DQ\�RQH�FDQ�EH�RYHUULGGHQ�E\�WKH�RWKHUV�,,��7KH�/HYHOV�+\SRWKHVLV�7KLV�LV�HVVHQWLDOO\�WKH�LGHD�WKDW��WR�H[SODLQ�PHQWDO�OLIH��RQH�PXVW�PDNH�UHIHUHQFH�WR�DW�OHDVW�WKUHH�OHYHOV�
�� 7KH�OHYHO�RI�QHXURQDO�IXQFWLRQLQJ���� 7KH�OHYHO�RI�FRPSXWDWLRQ���� 7KH� OHYHO�RI� UHIOHFWLYH�DZDUHQHVV�WKDW�DW�ZKLFK� WKH�NLQG�RI�PHQWDO� OLIH�GHVFULEHG� LQ�EHOLHI�GHVLUH�SV\FKRORJ\�WDNHV�SODFH��

,� ZLOO� SLFN� RXW� ZKDW� ,� WDNH� WR� EH� WKH� WZR� IXQGDPHQWDO� VWRULHV� DERXW� OHYHOV� RQ� D� SXUHO\� FDXVDO� SLFWXUH��VXSHUYHQLHQFH� DQG� HPHUJHQWLVP��� WKHQ� VZLIWO\� FRQVLGHU� YDULRXV� RWKHU� DFFRXQWV� SXW� IRUZDUG� E\� &ODUN��6PROHQVN\�DQG�3\O\VK\Q��VRPH�RI�ZKLFK�VHHP�WR�FRQWUDGLFW�WKLV�GLFKRWRP\��,�ZLOO�HQG�XS�SXWWLQJ�DVLGH�WKH�ZKROH� 
IXQGDPHQWDO�FDXVH
�SLFWXUH��DQG�VXJJHVWLQJ�WKDW�D�VWRU\�DERXW�H[SODQDWRU\�FRQWH[WV�LV�PRUH�IUXLWIXO��WKLV�SLFWXUH�,�ZLOO�FRQVLGHU�LQ�PRUH�GHWDLO�,,,��(SLVWHPRORJLFDO�&RQYHQLHQFH��7KH�&DXVDO�6WRU\��7KH� ILUVW�� DQG� SHUKDSV� VLPSOHVW�� VWRU\� DERXW� OHYHOV� LV� WKDW� WKH\� DUH� VLPSO\� D� PDWWHU� RI�HSLVWHPRORJLFDO�FRQYHQLHQFH��7KLV�VWRU\�FDQ�FRPH�LQ�WZR�YHUVLRQV��VWURQJ�DQG�ZHDN��7KH�ZHDN�YHUVLRQ�VD\V�WKDW�RSHUDWLQJ�DW�WKH� 
UHDO
�IXQGDPHQWDO�OHYHO�LV�MXVW�WRR�PXFK�OLNH�KDUG�ZRUN��DQG�WKDW�LW� LV�VLPSO\�TXLFNHU�DQG�HDVLHU�WR�RSHUDWH�DW�KLJKHU�OHYHOV��ZKLFK��SUHVXPDEO\��XWLOLVH�DQ�DUUD\�RI�RSHUDWLYH�VLPSOLILFDWLRQV�DQG�DSSUR[LPDWLRQV�WR�PDNH�WKLQJV�VLPSOHU��7KH�VWURQJ�IODYRXU�DGGV�WR�WKLV�WKDW�LW�LV�QRW�RQO\�HDVLHU�WR�RSHUDWH�DW�KLJKHU�OHYHOV��EXW�LW�LV�EH\RQG�RXU�KXPDQ�FRJQLWLYH�FDSDFLWLHV�WR�GR�RWKHUZLVH��ZH�VLPSO\�FDQQRW�PHQWDOO\�KDQGOH�WKH�YDVW�FRPSOH[LW\�DW�WKH�ERWWRP�OHYHO��7KLV� SLFWXUH�� ,� WKLQN�� LV� LQKHUHQWO\� SK\VLFDOLVW� �DV� SDUW� RI� D� EDVLFDOO\� FDXVDO� VWRU\�� DQ\KRZ��� LW�DVVXPHV� WKDW� DOO� FDXVDWLRQ�RFFXUV� DW� WKH� OHYHO� RI� SK\VLFDO� REMHFWV� DQG� QRZKHUH� HOVH�� )XUWKHU�� LW� VHHPV�� LW�FRQWDLQV�WKH�DVVXPSWLRQ�WKDW�WKHUH�LV�RQO\�RQH�
SK\VLFDO�OHYHO
�RU�DW�OHDVW�VRPH�IXQGDPHQWDOO\�FDXVDO�VWUDWXP�RI� WKH� SK\VLFDO�� SHUKDSV� VXEDWRPLF� SDUWLFOHV�� RU�PD\EH� WKH� IRXU� IXQGDPHQWDO� IRUFHV� �ZHDN� DWRPLF� IRUFH��VWURQJ�DWRPLF�IRUFH��JUDYLW\��HOHFWURPDJQHWLVP���/HYHOV�DUH�VXSHUYHQLHQW�DQG��LQ�D�VHQVH��
DSSDUHQW
��WKH\�DUH�RI�RQO\�SUDJPDWLF�� FRQWLQJHQW�XVH�� DQG�QRW� HVVHQWLDO� WR�� LQGHHG�QRW� HYHQ�SDUW�RI�� D� IXOO�GHVFULSWLRQ�RI� WKH�XQLYHUVH� �LQFOXGLQJ� WKH� KXPDQ�PLQG���7KXV� WKLV�SLFWXUH� LV� HOLPLQDWLYLVW�� DOO� OHYHOV� DERYH� WKH� IXQGDPHQWDO�SK\VLFDO��� LQFOXGLQJ�WKH�OHYHO�RI�UHIOHFWLYH�DZDUHQHVV��� FDQ��DQG�SUREDEO\�VKRXOG��EH�GLVSHQVHG�ZLWK�LQ�DQ\�VFLHQWLILF�WKHRU\�RI�WKH�PHQWDO��,� VXJJHVW� WKDW� WKLV� DFFRXQW� RI� OHYHOV� LV� QRW� ZKDW� 3'3� WKHRULVWV� �� RU� DQ\� FRJQLWLYH� VFLHQWLVWV� ��VKRXOG�ZDQW� WR�ZRUN�ZLWK��7KH� UHDVRQ�� HYHQ� OHDYLQJ�DVLGH� WKH� NQRWW\�SUREOHP�RI�FODULI\LQJ�ZKDW�H[DFWO\�FRQVWLWXWHV� D� �IXQGDPHQWDO� FDXVDO� OHYHO��� LV� HVVHQWLDOO\� WKDW� WKH� OHYHO� RI� FRPSXWDWLRQ� LV� KLJKHU� WKDQ� WKH�IXQGDPHQWDO� FDXVDO� OHYHO�� 7KXV�� MXVW� DV� WKRVH� ZKR� ZDQW� WR� VDYH� LQWHQWLRQDO� SV\FKRORJ\� DV� VRPH� VRUW� RI�RQWRORJLFDOO\�XVHIXO�WKHRU\�ZRXOG��RQ�WKLV�SLFWXUH��EH�XQDEOH�WR�HYDGH�LWV�HOLPLQDWLRQ�DV�DOO�EXW�D�SUDJPDWLF��DSSUR[LPDWH�VKRUWKDQG�ODQJXDJH��VR�WKRVH�ZRUNLQJ�LQ�FRJQLWLYH�VFLHQFH�ZRXOG�IDLO�WR�SUHYHQW�LW�FROODSVLQJ�LQWR�QHXURSKLORVRSK\�DQG�XOWLPDWHO\�SDUWLFOH�SK\VLFV��
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/HW�PH�EH�FOHDU�DERXW�ZKDW�,�DP�DQG�DP�QRW�VD\LQJ��,�DP�QRW�VXJJHVWLQJ�WKDW�WKH�FDXVDO�KLHUDUFK\�RI�WKH�VFLHQFHV�LV�XQWHQDEOH��,�GR�QRW�GHQ\�WKDW��LI�WKLV�LV�ZKDW�SK\VLFLVWV�ZRXOG�WHOO�PH��FDXVHV�
RULJLQDWH
�DW�VRPH� VXEDWRPLF� OHYHO� DQG� DOO� WKH� SKHQRPHQD� ZH� VHH� DW� WKH� KLJKHVW�� PRVW HYHU\GD\�� OHYHO� DUH� VLPSO\�DJJUHJDWLRQV�RI�WKHVH�FDXVDO�LQWHUDFWLRQV��7KXV��,�QHHG�QRW�GLVSXWH��IRU�H[DPSOH��WKDW�FKHPLVWU\�VXSHUYHQHV�RQ� SK\VLFV�� FDXVDO� H[SODQDWLRQV� LQ� WKH� IRUPHU� VFLHQFH� DUH� UHGXFLEOH� WR� SK\VLFDO� H[SODQDWLRQV��:KDW� ,� GR�GHQ\�RU�DW�OHDVW��VXJJHVW�WKH�FRJQLWLYH�VFLHQWLVW�PXVW�GHQ\�LV�WKDW�WKH�OHYHOV�DERYH�IXQGDPHQWDO�SK\VLFV�DUH�PHUHO\� 
DSSDUHQW�
� RU� WKDW� WKH\�PHUHO\� 
DSSUR[LPDWH
� WKH� GHWDLOV� RI� ORZHU� OHYHOV�� 7KHUH� LV� KRSHIXOO\� VRPH�VHQVH� LQ� ZKLFK� DQDO\VHV� DW� WKH� FRQFHSWXDO� RU� VXEFRQFHSWXDO� OHYHO� DUH� DXWRQRPRXV� �ZH� VKDOO� UHPDUN� RQ�SODVWLFLW\�LQ�D�PRPHQW��DQG�
UHDO�
�,9��2QWRORJLFDO�3URSHUWLHV��7KH�&DXVDO�6WRU\���7KH�RWKHU�PDMRU�VWRU\�DERXW�OHYHOV�LV�DQ�HPHUJHQWLVW�RQH��LW�VD\V�WKDW�OHYHOV�DUH�RQWRORJLFDOO\�GLVWLQFW�VLQFH�LWHPV�DW�KLJKHU�OHYHOV�KDYH�FDXVDO�SRZHUV�QRW�UHGXFLEOH�WR�WKRVH�RI�LWHPV�DW�ORZHU�OHYHOV��2Q�WKLV�DFFRXQW�OHYHOV�DUH�
UHDO
�LQ�WKH�VHQVH�WKDW�QR�GHVFULSWLRQ�RI�WKH�XQLYHUVH�ZRXOG�EH�FRPSOHWH�LI�LW�H[FOXGHG�WKH�KLJKHU�OHYHOV��7KH�SURSHUWLHV�DQG�LQGLYLGXDOV�SLFNHG�RXW�DW�KLJKHU�OHYHOV�DUH�RQWRORJLFDOO\�UHDO��DQG�VLQFH�WKH\�DUH�QRW�UHGXFLEOH�WR�ORZHU�OHYHO�SURSHUWLHV�DQG�HQWLWLHV�DQ�DFFRXQW�RQO\�RI�WKRVH�ORZHU�OHYHOV�ZRXOG�PLVV�WKHP��7KLV�VRUW�RI�VWRU\�ZRXOG�EH�LGHDO�LQ�IRUPXODWLQJ�DFFRXQWV�RI�WKH�UHDOLW\�DQG�VHSDUDWHQHVV�RI�OHYHOV�LI�LW�ZHUH�WUXH��8QIRUWXQDWHO\��HPHUJHQFH�GRHV�QRW�ILW�KDSSLO\�LQWR�FRQWHPSRUDU\�VFLHQWLILF�WKHRU\��LW�VPDFNV�RI�P\VWHU\�DQG�WKH�LPPDWHULDO���6LQFH��LI�DOO�VFLHQWLILF�H[SODQDWLRQ�LV�VXEVXPSWLRQ�XQGHU�DFWXDO�FDXVDO�ODZV��WKHUH� PXVW� SUHVXPDEO\� EH� HLWKHU� DQ� LQILQLWH� UHJUHVV� �P\VWHULRXV��� RU� DQ� LQH[SOLFDEOH� 
ERWWRP� OD\HU
� RI�XQFDXVHG�FDXVHV��EUXWH�UHJXODULWLHV���WKHQ�LQ�WKDW�FDVH�,
P�QRW�VXUH�KRZ�PXFK�PRUH�VSRRN\�DUH�LUUHGXFLEOH�FDXVHV�DW�VRPH�
IXQGDPHQWDO
�OHYHO�FRPSDUHG�ZLWK�VXFK�FDXVHV�HPHUJHQW�DW�D KLJKHU�OHYHO��%XW�VWLOO���$OVR��LW
V�QRW�FOHDU�WKDW�WKH�SURSHUWLHV�SLFNHG�RXW�E\�KLJKHU�OHYHO�DQDO\VHV�DUH�DOZD\V�WKH�VRUW�RI�WKLQJ�ZKLFK�ORRNV�HPHUJHQW��ZH�VKDOO�FRQVLGHU�WKH�H[DPSOH�RI�
URXQGQHVV
�DQG�
VTXDUHQHVV
�D�OLWWOH�ODWHU�9��7KH�&RPSXWHU�0HWDSK RU�7KLV�DFFRXQW�RI�OHYHOV�UXQV�HVVHQWLDOO\�OLNH�WKLV��ORZHU�OHYHO�VWRULHV�RI�WKH�PLQG�DUH�WR�KLJKHU�OHYHO�VWRULHV�DV�ORZHU�OHYHO�FRPSXWHU�ODQJXDJHV�DUH�WR�KLJKHU�OHYHO�SURJUDPPLQJ�ODQJXDJHV��7KH�KLJKHU�OHYHOV�DUH� 
UHDO
�LQ�WKH� VHQVH� WKDW� WKH\� IRUP� IXQFWLRQDO� DUFKLWHFWXUHV�LQ� HIIHFW�� QHZ�� YLUWXDO� PDFKLQHV�� 7KLV� DFFRXQW� LV� WR� EH�IRXQG� LQ� 3\O\VK\Q
V� ERRN�&RPSXWDWLRQ� DQG� &RJQLWLRQ �&DPEULGJH��0$��0,7� 3UHVV�� ������� (VVHQWLDOO\��3\O\VK\Q� VHHPV� WR� YLHZ� WKH� OHYHO� RI� IXQFWLRQDO� DUFKLWHFWXUH� DV� �WKH� ULJKW� OHYHO� RI� VSHFLILFLW\� �RU� OHYHO� RI�DJJUHJDWLRQ��DW�ZKLFK�WR�YLHZ�PHQWDO�SURFHVVHV��WKH�VRUW�RI�IXQFWLRQDO�UHVRXUFHV�WKH�EUDLQ�PDNHV�DYDLODEOH�������� ,W� LV� VWURQJO\� DQDORJRXV� WR� WKH� SURJUDPPLQJ� ODQJXDJH� RI� D� FRPSXWHU�� ZKLFK� 
VLWV� RQ� WRS� RI
� WKH�PDFKLQH� ODQJXDJH� �QHXUDO� OHYHO"�� DQG� GHWHUPLQHV� ZKLFK� RSHUDWRUV� DUH� SULPLWLYH�� ZKDW� VHTXHQFHV� DUH�DOORZHG��ZKDW�OLPLWDWLRQV�WKHUH�DUH�RQ�WKH�SDVVLQJ�RI�DUJXPHQWV��DQG�VR�RQ��+LV�PDLQ�DUJXPHQW�WR�VXJJHVW�WKDW�WKLV�LV�WKH�
FRUUHFW
�OHYHO�IURP�ZKLFK�WR�YLHZ�PHQWDO�SURFHVVHV�LV�WKDW�� E\� YLUWXH� RI� EHLQJ� UHSUHVHQWDEOH� E\� WKH� VDPH� SURJUDP� LQ� VRPH� YLUWXDO� PDFKLQH�� WZR� SURJUDPV� DUH�FRQVLGHUHG� 
VWURQJO\� HTXLYDOHQW
�WKDW� LV�� WKH\� UHSUHVHQW� WKH� VDPH� DOJRULWKP�FRJQLWLYH� SURFHVV�� +HQFH� WKH�IXQFWLRQDO� DUFKLWHFWXUH� OHYHO� VHHPV� WR�EH�XVHG�E\�3\O\VK\Q�DV� WKH�EHVW� OHYHO� IURP�ZKLFK� WR� VSRW�ZKDW� KH�FRQVLGHUV�WKH�UHOHYDQW�UHJXODULWLHV�LQ�FRPSXWDWLRQ��WKH�DOJRULWKPV�RSHUDWHG�E\�WKH�EUDLQ��QR�PDWWHU�KRZ�WKH\�DUH�SK\VLFDOO\� UHDOLVHG��7KXV�� LW� VHHPV�� IRU�3\O\VK\Q�KLV� FULWHULRQ� IRU� OHYHOV� �D� FRPSXWDWLRQDO�VWUDWD� O\LQJ�EHWZHHQ�WKH�QHXURQDO�DQG�WKH�UHIOHFWLYH�OHYHOV��LV�QHLWKHU�HSLVWHPRORJLFDO��QRU�RQWRORJLFDO��EXW�FRQFHUQV�WKH�LVRODWLRQ�RI�WKH�UHOHYDQW�H[SODQDWRU\�JHQHUDOLWLHV��0RUH�RI�WKLV�DQRQ�9,��7KH�3K\VLFV�0HWDSKRU�$QRWKHU�DQDORJ\��IRXQG�LQ�6PROHQVN\��LV�WKH�IROORZLQJ��ORZHU�OHYHO�DFFRXQWV�RI�WKH�PLQG�DUH�WR�KLJKHU�OHYHO�DFFRXQWV�DV�WKH�WKHRU\�RI�TXDQWXP�SK\VLFV�LV�WR�WKH�FODVVLFDO��1HZWRQLDQ�WKHRU\��7KLV�VHHPV�VRPHWKLQJ�OLNH�WKH�HSLVWHPRORJLFDO�YLHZ�RI�OHYHOV�FRQVLGHUHG�DERYH��,Q�IDFW�WKH�XQLYHUVH��PLQG��LV�D�TXDQWXP�V\VWHP��3'3�QHWZRUN�� DW� ERWWRP� DQG� WKURXJK� DQG� WKURXJK�� EXW� DW� PRUH� 
PDFURVFRSLF
� OHYHOV� LW� ORRNV� OLNH� 1HZWRQLDQ�PHFKDQLFV� �V\PEROLF�FRPSXWDWLRQ���7KXV� WKHVH� WKHRULHV� �FODVVLFDO�SK\VLFV�DQG�FRQFHSWXDO�SURFHVVLQJ��DUH�DFWXDOO\�LGHDOLVDWLRQV�RI�UHDOLW\��XVHIXO�DSSUR[LPDWLRQV�ZKLFK�VHUYH�ZHOO�HQRXJK�DW�KLJKHU�OHYHOV�EXW�DUH�QRW�WUXH�GHVFULSWLRQV�RI�WKH�FDXVDO�SURFHVVHV�XQGHUO\LQJ�WKH�SKHQRPHQD�
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9,,��0RGHOOLQJ�$QRWKHU�VXJJHVWLRQ��KLQWHG�DW�LQ�6PROHQVN\�,�WKLQN��PLJKW�EH�WKDW�WKH�GLIIHUHQW�OHYHOV�DUH�VLPSO\�GLIIHUHQW�ZD\V�RI�PRGHOOLQJ�WKH�VDPH�SKHQRPHQD��,Q�RWKHU�ZRUGV��WKH�PLQG�SURYLGHV�XV�ZLWK�D�VHW�RI�GDWD�ZKLFK��DV�XVXDO�� XQGHUGHWHUPLQH� WKHLU� WKHRUHWLFDO� LQWHUSUHWDWLRQ�� DQG� D�YDULHW\�RI� FRPSHWLQJ�K\SRWKHVHV�DQG�PRGHOV�FDQ�EH�FRQVWUXFWHG�WR�WU\�DQG�H[SODLQ�WKHP��7KHVH�PRGHOV�FDQ�EH�RQ�GLIIHUHQW�OHYHOV��DQG�PLJKW�LQFOXGH��IRU�H[DPSOH��3'3��WKH�/DQJXDJH�RI�7KRXJKW�K\SRWKHVLV��FRPPRQ�VHQVH�SV\FKRORJ\�DQG�QHXURORJ\��7ZR�TXHVWLRQV�WKHQ�DULVH��
x ZKLFK�PRGHOV�DUH�PHUHO\�LQVWUXPHQWDO��DQG�ZKLFK�LV�D�GHVFULSWLRQ�RI�WKH�UHDO�VLWXDWLRQ"�R ZKLFK�PRGHO�LV�WKH�PRVW�IUXLWIXO�DV�D�UHVHDUFK�SURJUDPPH�DQG�D�WRRO�IRU�H[SODQDWLRQ�DQG�SUHGLFWLRQ"�
7KH�DQVZHUV�WR�WKHVH�TXHVWLRQV�QHHG�QRW�EH�WKH�VDPH��)LUVWO\��RI�D�VHW�RI�PRGHOV��WKDW�ZKLFK��XQEHNQRZQVW�WR�WKH�UHVHDUFKHUV��LV�WKH�PRVW�DFFXUDWH��QHHG�QRW�EH�WKH�PRVW�IUXLWIXO�LQ�WKH�VKRUWWHUP��DW�OHDVW��)RU�H[DPSOH��LW�FRXOG�EH�VDLG�WKDW�D�QHXURORJLFDO�PRGHO�LV�PRVW�OLNHO\�WR�EH�WKH�RQH�WKDW�PRGHOV�WKH�
UHDO�FDXVDO�RSHUDWLRQV
�RI� WKH� EUDLQ� �ZLWKRXW� EHLQJ� UHGXFLEOH� WR� PRUH� IXQGDPHQWDO� FDXVHV��� \HW� SHUKDSV� ZH� ZLOO� KDYH� WKH� PRVW�VXFFHVV�LQ�WKH�VKRUWWHUP�DW�OLPLWLQJ�WKH�EURDG�VWUXFWXUHV�RI�FRJQLWLRQ�E\�SXUVXLQJ�WKH�3'3�SURJUDP��6HFRQGO\�� DJDLQ�� LW� VHHPV� WKDW� WKHUH� LV� VXUHO\� UHDO� H[SODQDWRU\�YDOXH� LQ� OHYHOV�RI�GHVFULSWLRQ�DW� D�KLJKHU� OHYHO� WKDQ� WKH� IXQGDPHQWDO� FDXVDO� RSHUDWLQJ� OHYHO�� ,� ZLOO� H[SDQG� PRUH� RQ� WKLV� EHORZ�� EXW� DV� D�SUHOLPLQDU\�SRLQW��LW�ORRNV�OLNH�QHXURORJ\�DFWXDOO\�ZRQ
W�EH�WKH�PRVW�EDVLF�FDXVDO�OHYHO�ZLWKLQ�WKH�EUDLQ���QHXURORJ\�LWVHOI�LV�DOPRVW�FHUWDLQO\�UHGXFLEOH�WR�TXDQWXP�SK\VLFV��ZKLFK�LQ�WXUQ�PD\�HYHQ�EH�UHGXFLEOH�WR�WKH�SK\VLFV�RI�IOXFWXDWLRQV�LQ� 
VXSHUIRUFH�
�$V�ZH�GHVFHQG�WKURXJK�PRUH�DQG�PRUH�FDXVDOO\�EDVLF�OHYHOV��LW�VHHPV�WKDW�WKH�FDWHJRULHV�DQG�XQLIRUPLWLHV�WR�EH�REVHUYHG�EHFRPH�LQFUHDVLQJO\�LURQHG�RXW��� IODWWHQHG�LQWR�UHSHWLWLYH� SK\VLFDO� GHWDLO�� &RQVHTXHQWO\�� WKH� H[SODQDWRU\� YRFDEXODU\� DW� ORZHU� FDXVDO� OHYHOV� EHFRPHV� OHVV�ULFK� DQG� OHVV� XVHIXO�� (YHQ� DW� WKH� OHYHO� RI� 1HZWRQLDQ� GHVFULSWLRQV� RI� ERGLO\� PRYHPHQWV�� SV\FKRORJLFDO�SUHGLFWLRQ� EHFRPHV� LPSRVVLEOH�� $W� WKH� OHYHO� RI� QHXUDO� LQWHUDFWLRQV�� RU�� EHORZ� WKDW�� RI� DWRPLF� FDXVDO�SURSHUWLHV��RU�HYHQ�IXUWKHU�WR�TXDUNV��SUHGLFWLRQ�DQG�H[SODQDWLRQ�RI�DOO�EXW�WKH�PRVW�ORFDO�RI�HIIHFWV�EHFRPHV�SURKLELWLYH��)XUWKHU��DV�,�VKDOO�VXJJHVW�EHORZ��WKH�H[SODQDWRU\�YRFDEXODU\�GRHV�QRW��DQG�FDQQRW��DQVZHU�WKH�UHOHYDQW�TXHVWLRQV�LQ�RUGHU�WR�VHUYH�DV�DQ�DGHTXDWH�H[SODQDWLRQ�9,,,��/HYHOV�2I�([SODQDWLRQ�6R�ILQDOO\��ZH�FRPH�WR�ZKDW�,�VXJJHVW�LV�WKH�PRVW�IUXLWIXO�DFFRXQW�RI�OHYHOV��7KLV��VLPSO\�SXW��VD\V�WKDW�WKH�OHYHOV�RI�RXU�DFFRXQW�RI� WKH�PLQG�FRUUHVSRQG� WR�GLIIHUHQW� H[SODQDWRU\� OHYHOV��:KLOVW�RQH�RI� WKHVH�JLYHV�D�EDVHOHYHO� DFFRXQW� RI� KRZ�PHQWDO� SKHQRPHQD� DQG� EHKDYLRXU� DUH� DFWXDOO\� FDXVHG�� WKDW� GRHV� QRW�PDNH� WKH�RWKHUV� DQ\� WKH� OHVV� H[SODQDWRU\�� +HUH� ZH� OHDYH� D� VROHO\� FDXVDO� VWRU\� EHKLQG� DQG� HQWHU� WKH� UHDOPV� RI�H[SODQDWRU\�UROHV��7KLV� DFFRXQW� LV� D� PL[WXUH� RI� LGHDV� WR� EH� IRXQG� LQ� &ODUN� DQG� 3\O\VK\Q�� $QG\� &ODUN
V� ERRN�0LFURFRJQLWLRQ �LELG��� SURYLGHV� WKH� QRWLRQ� RI� DVFULSWLYH�PHDQLQJ� KROLVP� DQG� D� FDXVDO� H[SODQDWLRQ�FDXVDO�HIILFDF\�VSOLW��3\O\VK\Q��LELG���DGGV�WDON�RI�DFWLYLW\�SDWWHUQ�HTXLYDOHQFH�FODVVHV�
L��$VFULSWLYH�0HDQLQJ�+ROLVP&ODUN�FODLPV��SODXVLEO\�HQRXJK��WKDW�SURSRVLWLRQDO�DWWLWXGH�DVFULSWLRQ��� LQ�HIIHFW��EHOLHI�GHVLUH�SV\FKRORJ\����LV�D�QHW�WKURZQ�RYHU�D�ZKROH�ERG\�RI�EHKDYLRXU�DQG�LV�XVHG�WR�PDNH�VHQVH�RI�WKH�LQWHUHVWLQJ�UHJXODULWLHV�LQ�WKDW� EHKDYLRXU�� ������ %HOLHIV� DUH� RQO\� DVFULEHG� LQ� FRPSOH[HV�� IRU� H[DPSOH�� WKH� DELOLW\� WR� GR� EDVLF�PDWKHPDWLFV� LV� UHTXLUHG� EHIRUH�ZH� DUH� SUHSDUHG� WR� DVFULEH� XQGHUVWDQGLQJ� RI� WKH� FRQFHSW� RI� 
WKUHH�
� 7KLV��&ODUN� HPSKDVLVHV�� LV� QRW� D� SRLQW� DERXW� WKH� HSLVWHPLF� OLDLVRQV� RI� SURSRVLWLRQDO� DWWLWXGHV� �L�H�� WKRVH�SURSRVLWLRQV�WKDW�WKH�DJHQW�WDNHV�WR�EH�UHOHYDQW�LQ�DVVHVVLQJ�WKH�WUXWK�YDOXH�RI�WKH�SURSRVLWLRQDO�DWWLWXGH�LQ�TXHVWLRQ���UDWKHU��LW�LV�VROHO\�D�SRLQW�DERXW�EHOLHI�GHVLUH�DVFULSWLRQ��,Q�RWKHU�ZRUGV��ZH�DUH�WDONLQJ�DERXW�WKH�SRLQW�RI�SURSRVLWLRQDO�DWWLWXGH�DVFULSWLRQ��� LWV�H[SODQDWRU\�UROH��&RPPRQ� VHQVH� SV\FKRORJ\� DLPV� WR� PDNH� VHQVH� RI� EHKDYLRXU�� DQG� LV� JDXJHG� WR� WKDW� HQG�� ,WV�SULQFLSOHV�DQG�FDWHJRULHV��QHHG�QRW�FRUUHVSRQG�WR�DQ\�QDWXUDO��SURMHFWLEOH�GLYLVLRQV�LQ�ZKDWHYHU�XQGHUO\LQJ�SK\VLFDO�RU�FRPSXWDWLRQDO�VWUXFWXUHV�PDNH�SRVVLEOH�WKH�EHKDYLRXUV�������
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LL��&DXVDO�([SODQDWLRQ�YV��&DXVDO�(IILFDF\�,Q�HVVHQFH��&ODUN�DUJXHV�WKDW� WKH�LQFUHDVH� LQ�JHQHUDOLW\�RI�H[SODQDWLRQV��ERXJKW�DW� WKH�FRVW�RI�EHFRPLQJ�D�OHVV� IXOO� DFFRXQW� RI� WKH� SDUWLFXODU� FDXVDO� FKDLQ� UHVSRQVLEOH�� LV� DQ� H[SODQDWRU\� YLUWXH�� :KDW� KH� FDOOV��IROORZLQJ� -DFNVRQ� DQG� 3HWWLW�� 
SURJUDP� H[SODQDWLRQV
� DEVWUDFW� DZD\� IURP� WKH� VSHFLILF� FDXVDOO\� DFWLYH�IHDWXUHV�RI�D�SDUWLFXODU�FDVH�DQG�KLJKOLJKW�D�FRPPRQ�IHDWXUH�RI�D�UDQJH�RI�FDVHV��2QH�RI�WKH�H[DPSOHV�&ODUN�FLWHV�LV�WKH�SHJ�DQG�KROH�H[SODQDWLRQ��ZKHUHE\�ZH�H[SODLQ�WKH�IDFW�WKDW�D�VTXDUH�SHJ�ZRQ
W�SDVV�WKURXJK�D�FLUFXODU�KROH�E\�WKH JHQHUDO�IDFW� WKDW�VTXDUHQHVV�ZRQ
W�SDVV�WKURXJK�DQ�HTXLYDOHQW�DUHD�RI�URXQGQHVV��:H�GR�QRW�SURYLGH�WKH� 
UHDO
�FDXVDO�VWRU\�DW� WKH�VXEDWRPLF� OHYHO��� ZH�GRQ
W�JLYH�WKH�IXOO�VWRU\�RI�DOO�WKH�DFWXDO��FDXVDOO\�HIILFDFLRXV�IDFWRUV��$QG�WKH�UHDVRQ�IRU�WKLV�LV�QRW�SULPDULO\�WKDW�ZH�KDYH�HSLVWHPRORJLFDO�SUREOHPV�GHDOLQJ�ZLWK�DOO� WKRVH�TXDUNV��EXW� WKDW� WKH�VXEDWRPLF� IDFWV�DUH�QRW� WKH�RQHV�ZH�ZLVK�WR�JURXS�WRJHWKHU��$W�WKH�VXEDWRPLF�OHYHO��URXQGQHVV�DQG�VTXDUHQHVV�DUH�QRW�YLVLEOH��� EXW�LW�LV�VTXDUH�SHJV�DQG�URXQG�KROHV�ZH�ZLVK�WR�IRUPXODWH�D�SULQFLSOH�IRU��)XUWKHU��WKHUH�PLJKW�EH�VRPH�7ZLQ�(DUWK�ZKHUH�PDWWHU�LV�QRW�PHVRQV�DQG�ERVRQV�EXW�;V�DQG�<V��WKHUH��WKH�FDXVDOO\�HIILFDFLRXV�PLFURVWUXFWXUDO�IDFWV�ZLOO�EH�GLIIHUHQW��EXW�VWLOO�KLJKHU�OHYHO�GHVFULSWLRQV�DQG�H[SODQDWLRQV�LQ�WHUPV�RI�URXQGQHVV�DQG�VTXDUHQHVV�ZLOO�EH�RSHUDWLYH��&RQVLGHU��DOVR��WKH�ROG�IXQFWLRQDOLVW�GRJPD�RI�DOWHUQDWLYH�UHDOLVDELOLW\�RU�SODVWLFLW\�RI�PLQG��PLQG�DQG� LWV� SURSHUWLHV�� WKDW� ZKLFK� ZH� DUH� LQWHUHVWHG� WR� H[SODLQ�� FRXOG� LQ� SULQFLSOH� UHPDLQ� FRQVWDQW� ZKLOH� LWV�FDXVDOO\� HIILFDFLRXV� PDNHXS� UDGLFDOO\� DOWHUHG�� 6R�� WKH� DUJXPHQW� UXQV�� H[SODQDWLRQV� RI� PLQG� FDQQRW� EH�SKUDVHG� LQ� WHUPV� RI� RUJDQLF�� JUH\� VWXII�� DW� WKH� ZHW� OHYHO�� PLQG� LV� LQYLVLEOH�� 
3URFHVV� H[SODQDWLRQV�
� E\�FRQWUDVW��QDUUDWH�WKH�YHU\�IHDWXUHV�ZKLFK�DUH�FDXVDOO\�HIILFDFLRXV�LQ�D�SDUWLFXODU�H[SODQDQGXP��
LLL��$FWLYLW\�3DWWHUQ�(TXLYDOHQFH�&ODVVHV3\O\VK\Q� DUJXHV� WKDW� �H[SODQDWLRQV� DUH� UHODWLYH� WR� SDUWLFXODU� YRFDEXODULHV�� «� ([SODQDWLRQV� DWWHPSW� WR�FDSWXUH�JHQHUDOLVDWLRQV��DQG�GLIIHUHQW�YRFDEXODULHV�UHYHDO�GLIIHUHQW�JHQHUDOLVDWLRQV�������+H�FODLPV�WKDW�ZH�DUH� WKXV� UHTXLUHG� WR� UHVRUW� WR�D� 
FRJQLWLYH� YRFDEXODU\
� LQ�RUGHU� WR�GR�SV\FKRORJ\��+LV�H[DPSOH� LV� WKH�����SUREOHP��VRPHRQH�ZLWQHVVHV�D�VHULRXV�DFFLGHQW��UXVKHV�WR�D�SKRQH�ER[��DQG�GLDOV���DQG����:K\"�:KDW�ZLOO�VKH� GR� QH[W"� 7KH� RQO\� ZD\� WR� JLYH� DQ� DGHTXDWH� H[SODQDWLRQ� RI� WKLV� VFHQDULR� LV� ZLWK� WKH� LQWHQWLRQDO�YRFDEXODU\�RI�FRPPRQ�VHQVH�SV\FKRORJ\��7KLV� LV� QRW� EHFDXVH� WKHUH� LV� QR�RWKHU��PRUH� IXQGDPHQWDO�� FDXVDO� VWRU\� WR� EH� JLYHQ��ZH� QHHG�QRW�GHQ\�FDXVDO�FORVXUH�LQ�RUGHU�WR�LQVLVW�RQ�LQWHQWLRQDO�H[SODQDWLRQ��7KH�SUREOHP�LV�WKDW�D�FDXVDO�H[SODQDWLRQ�ZRXOG� FDSWXUH� WKH� ZURQJ� VRUW� RI� JHQHUDOLVDWLRQV� �� JHQHUDOLVDWLRQV� ZKLFK� DUH� PXFK� OHVV� XVHIXO� WKDQ� RXU�KROLVWLFDOO\�DVFULEHG�SV\FKRORJLFDO�H[SODQDWLRQ�DQG�LWV�FDWHJRULHV��7KDW�LV��IRU�FHUWDLQ�W\SHV�RI�H[SODQDWLRQ��WKHUH�DUH�HVSHFLDOO\�UHOHYDQW�JHQHUDOLVDWLRQV��IXUWKHU��WKHVH�DUH�DFWXDOO\�PRUH�SUHGLFWLYH�LQ�SUDFWLFH��7KLV�LV�IDLUO\�REYLRXV��� D�PHUH�OLVW�RI�EHKDYLRXUDO�HYLGHQFH�ZRXOG�EH�XQOLNHO\�WR�DOORZ�HYHQ WKH�PRVW�SRZHUIXO�RI�FRPSXWHUV� WR� SUHGLFW� WKH� EHKDYLRXUDO� VHTXHQFH� RI� GLDOOLQJ� D� IXUWKHU� RQH�� $QG� WKHUH� DUH� DQ� LQILQLWXGH� RI�SRVVLEOH�SK\VLFDO�VLWXDWLRQV�ZKLFK�FRXOG�LQVWDQWLDWH�RXU�WHOHSKRQH�H[DPSOH��0RUH�LPSRUWDQWO\��SK\VLFDO�GHVFULSWLRQV�RI�WKH�VLWXDWLRQ�PLVV�WKH�UHOHYDQW�JHQHUDOLW\��HDFK�LQVWDQFH�ZRXOG�FRXQW�DV�D�GLIIHUHQW�VHTXHQFH��DQG�WKH�SUHGLFWLYHO\�VLJQLILFDQW�UHJXODULW\�ZRXOG�EH�LQYLVLEOH��7KHUH�LV�VRPHWKLQJ�LQ�FRPPRQ�EHWZHHQ�DOO�VXFK�������VLWXDWLRQV��ZH�VXUHO\�ZDQW�WR�VD\��EXW�WKLV�UHJXODULW\�LV�QRW�DQ�DFWXDO�FDXVDOO\�HIILFDFLRXV�UHJXODULW\�DQG�VR�LV�QRW�HYLGHQW�DW�WKH�IXQGDPHQWDO�FDXVDO�OHYHO��7KH�JHQHUDOLW\�LV�RI�DQRWKHU�VRUW��QRW�DQ�DSSUR[LPDWLRQ�RI�DJJUHJDWHG�FDXVDO�LQWHUDFWLRQV��EXW�D�JHQXLQH��QRQ�IXQGDPHQWDOO\�FDXVDO�ZD\�RI�JURXSLQJ�HYHQWV�LQ�WKH�ZRUOG��
LY��([SODQDWLRQ3HUKDSV�WKH�VWDQGDUG�SKLORVRSKLFDO�DFFRXQW�RI�H[SODQDWLRQ��W\SLILHG�E\�WKH�GHGXFWLYHQRPRORJLFDO�PRGHO�RI�&DUO�+HPSHO�� LV� WKH� FRYHULQJ� ODZ�PRGHO��7KLV� WDONV� RI� H[SODLQLQJ�SKHQRPHQD�E\� VXEVXPLQJ� WKHP�XQGHU�SURMHFWLEOH� �IURP� REVHUYHG� WR� XQREVHUYHG� LQVWDQFHV��� FRXQWHUIDFWXDO�VXVWDLQLQJ� XQLYHUVDO� VWDWHPHQWV�� $�SURSHU� H[SODQDWLRQ�� RQ� WKLV� YLHZ�� FRQVLVWV� RI� D� VHW� RI� VWDWHPHQWV� LQ� URXJKO\� WKH� IRUP� RI� PRGXV� SRQHQV��WKRXJK�WKH�H[SODQDWLRQ�PD\�EH�SUREDELOLVWLF�UDWKHU�WKDQ�GHGXFWLYH���D�VWDWHPHQW�RI�WKH�H[SODQDQGXP �%���D�VHW�RI� LQLWLDO�FRQGLWLRQV� �$���DQG�D� ODZ�FRQQHFWLQJ� WKH� LQLWLDO�FRQGLWLRQV�ZLWK� WKH�H[SODQDQGXP �LI�$� WKHQ�>SUREDEO\@�%���+RZHYHU� QRWKLQJ� DERXW� WKLV� PRGHO� RI� H[SODQDWLRQ� UHTXLUHV� WKDW� LW� GHDOV� RQO\� ZLWK� WKH�IXQGDPHQWDOO\�DQG�DFWXDOO\�FDXVDOO\�HIILFDFLRXV�HQWLWLHV�LQYROYHG�LQ�D�SDUWLFXODU�HYHQW��$V�,�KDYH�VXJJHVWHG�DERYH��WKHUH�FDQ�EH�SURMHFWLEOH�XQLYHUVDO�VWDWHPHQWV�ZKLFK�VXEVXPH�FDWHJRULHV�RI�HYHQWV�ZLWKRXW�WKRVH�ODZV�
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GHDOLQJ�ZLWK�WKH�IXQGDPHQWDO�SK\VLFDO�FDXVDO�OD\HU��WKH�OD\HU�IRUELGGLQJ�VTXDUH�SHJV�WR�HQWHU�URXQG�KROHV��IRU�H[DPSOH��RU�WKH�ODZ�ZKLFK�VWDWHV�WKDW�LI�RQH�GHVLUHV�WKDW�3�DERYH�DOO�HOVH��DQG�EHOLHYHV�WKDW�3�RQO\�LI�4��WKHQ�RQH�ZLOO�GR�4��7KDW�LV��JHQXLQH��XVHIXO�FDXVDO�H[SODQDWLRQV�QHHG�QRW�GHVFULEH�WKH FDXVDOO\�HIILFDFLRXV��,;��&RQFOXVLRQ:KHUH�GRHV�WKLV�OHDYH�WKH�3'3�SURMHFW"�,�VXJJHVW�WKDW�LW�SURYLGHV�D�FRQFHSWXDO�VSDFH�LQWR�ZKLFK�3'3�PLJKW�EH�VORWWHG�ZKLFK�VDYHV�LW�IURP�QHXURSK\VLFV��DQG��LI�WKLV�URXWH�LV�WDNHQ��UHWDLQV�IRU�LW�DV�PDQ\�OHYHOV�DV�VHHP�WR�ILOO�DQ�H[SODQDWRU\�QLFKH���&ODUN�� IRU�H[DPSOH�� LGHQWLILHV�ILYH�SRVVLEOH�OHYHOV�RI�DQDO\VLV�RI�H[SODQDWRU\�YDOXH��WKH�QXPHULFDO��WKH�VXEV\PEROLF��FOXVWHU�DQDO\VLV��V\PEROLF�$,��DQG�FRPPRQ�VHQVH�SV\FKRORJ\���7KH�IUHHIDOO�LQWR�WKH�
IXQGDPHQWDOO\�FDXVDOO\�HIILFDFLRXV
�LV�DYHUWHG�E\�GHPRQVWUDWLQJ�WKDW�SURMHFWV�VXFK�DV�3'3�KDYH� DQ� H[SODQDWRU\� YDOXH� RI� WKHLU� RZQ�� DXWRQRPRXVO\� IURP� WKH� SURMHFW� RI� XQFRYHULQJ� EDVLF� SK\VLFDO�FDXVDWLRQ��)XUWKHU��3'3�QHHG�QRW�EH�FRQVLGHUHG�DQ� 
DSSUR[LPDWLRQ
�RU� 
LGHDOLVDWLRQ
�EXW�FRXOG�GHDO�ZKROO\�DGHTXDWHO\�ZLWK�WKH�GRPDLQ�RI�UHOHYDQW�UHJXODULWLHV�DQG�FDWHJRULHV�LW�KDV�VHW�LWVHOI��



&RQQH[LRQV����������

�

5HYLHZV
(OPDQ�HW�DO���5HWKLQNLQJ�,QQDWHQHVV��D�&RQQHFWLRQLVW�3HUVSHFWLYH�RQ�'HYHORSPHQW�����&DPEULGJH�0D���0,7�3UHVV�,6%1��� ����������������SS����������KE�
-LOO�%RXFKHU'HSDUWPHQW�RI�+XPDQ�&RPPXQLFDWLRQ�6FLHQFHV8QLYHUVLW\�RI�6KHIILHOG
$V�LWV�WLWOH�LQGLFDWHV��WKH�WRSLF�RI�WKLV�ERRN�IDOOV�ZLWKLQ�WKH�QDWXUH�QXUWXUH�GHEDWH��D�WKHRUHWLFDO�DUHD�ZKLFK�KDV� RIWHQ� LQYROYHG� DUJXPHQWV� JHQHUDWLQJ�PRUH� KHDW� WKDQ� OLJKW�� 7KLV� ERRN� LV� FRQVSLFXRXV� IRU� WKH� OLJKW� LW�VKHGV�DQG�IRU�WKH�FDUH�WDNHQ�WR�PLQLPLVH�KHDW�JHQHUDWHG��7KH�ERRN�FRQVLVWV�RI� VHYHQ�FKDSWHUV�� ,Q� WKH�RSHQLQJ�FKDSWHU� 
1HZ�SHUVSHFWLYHV�RQ�GHYHORSPHQW
�WKH�DXWKRUV�VXJJHVW�WKDW�UHFHQW�DGYDQFHV�LQ�GHYHORSPHQWDO�DQG�FRJQLWLYH�QHXURVFLHQFH�RQ�WKH�RQH�KDQG��DQG�LQ�FRQQHFWLRQLVW�PRGHOOLQJ�RQ�WKH�RWKHU��FDQ�KHOS�XV�WR�XQGHUVWDQG�KRZ�QDWXUH�DQG�QXUWXUH�LQWHUDFW�LQ�KXPDQ�GHYHORSPHQW�� ,Q� SDUWLFXODU�� WKH� DXWKRUV� VXJJHVW�� WKHVH� DGYDQFHV� PD\� KHOS� WR� DQVZHU� D� QXPEHU�RI� EDVLF�TXHVWLRQV�SRVHG�E\�GHYHORSPHQWDOLVWV��LQFOXGLQJ��
x :KDW�GRHV�LW�PHDQ�IRU�VRPHWKLQJ�WR�EH�LQQDWH"�:KDW�LV�WKH�QDWXUH�RI�WKH�
NQRZOHGJH
�FRQWDLQHG�LQ�WKH�JHQRPH"�x :K\�GRHV�GHYHORSPHQW�RFFXU�LQ�WKH�ILUVW�SODFH"�x :KDW� DUH� WKH� VKDSHV� RI� FKDQJH"� :KDW� FDQ� ZH� LQIHU� IURP� WKH� VKDSH� RI� FKDQJH� DERXW� WKH�PHFKDQLVPV�RI�FKDQJH"�x &DQ�ZH�WDON�PHDQLQJIXOO\�DERXW�
SDUWLDO�NQRZOHGJH
"�x +RZ� GRHV� WKH� HQYLURQPHQW� DIIHFW� GHYHORSPHQW�� DQG� KRZ� GR� JHQHWLF� FRQVWUDLQWV� LQWHUDFW� ZLWK�H[SHULHQFHV"
&KDSWHU���DOVR�LQFOXGHV�VRPH�LQWURGXFWRU\�LQIRUPDWLRQ�RQ�KRZ�JHQHV�ZRUN��DQG�MXVWLILFDWLRQV�IRU�ZKDW�WKH�DXWKRUV� WHUP� WKHLU� 
ELRORJLFDOO\� RULHQWHG� FRQQHFWLRQLVP
��$QG� WKHUH� LV� DQ� H[WHQGHG� VHFWLRQ� GLVFXVVLQJ� WKH�ILUVW�TXHVWLRQ�SRVHG�DERYH��QDPHO\� 
:KDW�GRHV�LW�PHDQ�WR�EH�LQQDWH
��+HUH�WKH\�LQWURGXFH�VRPH�RI�WKH�NH\�WKHPHV�RI�WKH�ERRN��ZKLFK�LQFOXGH�D�PRYH�DZD\�IURP�WKH�QRWLRQ�RI�JHQHV�DV�EOXHSULQWV�IRU�VSHFLILF�QHXUDO�V\VWHPV�DQG�UHODWHG�EHKDYLRXUV��DQG�WRZDUGV�D�QRWLRQ�RI�JHQHV�DV�FDWDO\VWV� IRU�GHYHORSPHQWV�DW�DOO� OHYHOV�IURP�PROHFXODU� WR� FHOOXODU� WR� QHXUDO� WR� EHKDYLRXUDO�� 5HODWHG� WR� WKLV� LV� D� PRYH� DZD\� IURP� WKH� QRWLRQ� RI�LQQDWH�UHSUHVHQWDWLRQDO�NQRZOHGJH��DQG�WRZDUGV�VHHLQJ�EHKDYLRXUDO�GHYHORSPHQW�DV�FRQVWUDLQHG�E\�QHXUDO�DUFKLWHFWXUH�DQG� LWV� FRPSXWDWLRQDO�SURSHUWLHV�� DQG�RQ� WKH� WLPLQJ�RI�GLIIHUHQW�SKDVHV�RI�GHYHORSPHQW��7KH�PLQLPDO�UROH�JLYHQ�WR�UHSUHVHQWDWLRQDO�NQRZOHGJH�ZLWKLQ�WKH�DXWKRUV
�WKHRU\�UHODWHV�LQ�WXUQ�WR�D�PRYH�DZD\�IURP�WKH�QRWLRQ�RI� WKH�LQQDWH�PRGXODULW\�RI�EUDLQ�DQG�PLQG��DQG�WRZDUGV�D�EURDGHU�LQWHUSUHWDWLRQ�RI�ZKDW�PLJKW�EH�PHDQW�E\�VSHFLILFLW\�DQG�KRZ�LW�LV�DUULYHG�DW�LQ�GHYHORSPHQW��&KDSWHU���FRQVWLWXWHV�DQ�H[FHOOHQW�LQWURGXFWLRQ�WR�FRQQHFWLRQLVP�IRU�UHDGHUV��RI�ZKRP�,�DP�RQH��ZKR�NQRZ�UDWKHU�OLWWOH�DERXW�WKH�VXEMHFW��&KDSWHUV���DQG���JLYH�GHWDLOHG�DFFRXQWV�RI�VLPXODWLRQV�RI�YDULRXV�DVSHFWV�RI�FRJQLWLYH�GHYHORSPHQW��LQ�SDUWLFXODU�ODQJXDJH�OHDUQLQJ�DQG�WKH�GHYHORSPHQW�RI�NQRZOHGJH�DERXW�WKH�SK\VLFDO�ZRUOG��7KH�ZRUN�GHVFULEHG� LQ� WKHVH�FKDSWHUV� KDV�EHHQ� VHOHFWHG� VR�DV� WR� VXSSRUW� WKH�DXWKRUV
�FODLP�WKDW�OLQJXLVWLF�DQG�RWKHU�OHDUQLQJ�UHVHPEOLQJ�WKDW�ZKLFK�RFFXUV�LQ�QRUPDO�FKLOGUHQ�FDQ�EH�VLPXODWHG�JLYHQ� TXLWH� VLPSOH� FRPSXWDWLRQDO� DUFKLWHFWXUHV� DQG� OHDUQLQJ� DOJRULWKPV�� DQG� DOVR� WR� LOOXVWUDWH� KRZ� WKH�QXPEHU� RI� PHFKDQLVPV� UHTXLUHG� WR� H[SODLQ� FRPSOH[� SDWWHUQV� RI� OHDUQLQJ� FDQ� EH� UHGXFHG� ZLWKLQ� D�FRQQHFWLRQLVW� IUDPHZRUN�� '\QDPLFDO� V\VWHPV� WKHRU\� LV� EULHIO\� RXWOLQHG� LQ� &KDSWHU� ��� SURYLGLQJ� DQRWKHU�HPLQHQWO\�FOHDU�PLQL�WXWRULDO�IRU�WKH�XQLQLWLDWHG��&KDSWHU� �� LV� HQWLWOHG� 
%UDLQ� GHYHORSPHQW
� DQG�� OLNH� &KDSWHU� �� RQ� FRQQHFWLRQLVP�� FRQVWLWXWHV� D�KLJKO\�LQIRUPDWLYH�LQWURGXFWLRQ�WR�FRQFHSWV��WKHRULHV�DQG�UHVHDUFK�LQ�LWV�VSHFLDOLVW�DUHD��+RZHYHU�WKH�PDLQ�IRFXV�RI�WKLV�FKDSWHU�LV�RQ�WKH�RULJLQV�RI�VSHFLILFLW\�LQ�WKH�FHUHEUDO�FRUWH[��7KH�DXWKRUV�RSHQ�WKHLU�DUJXPHQW�E\�VWDWLQJ�WKDW�
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:H� ILQG�QR HYLGHQFH� WKDW� RXU� VSHFLHV� SRVVHVVHV� XQLTXH�EUDLQ� FHOOV� RU� FLUFXLWU\��5DWKHU��KXPDQV�VLPSO\�VHHP�WR�KDYH�D�JUHDWHU�H[WHQW�RI�FHUHEUDO�FRUWH[��ZLWK�D�GHOD\HG�WLPHWDEOH�RI�SRVWQDWDO�GHYHORSPHQW���S�������
7KH\� DSSURYH� D� WKHRU\� ZKLFK� VXJJHVWV� WKDW� SDUWLFXODU WKDODPLF� DIIHUHQWV� QRUPDOO\� LQQHUYDWH� SDUWLFXODU�UHJLRQV� RI� FRUWH[� QRW� EHFDXVH� RI� JHQHWLFDOO\� FRGHG� 
LQVWUXFWLRQV
�� EXW� IURP� D� FRPELQDWLRQ� RI� WLPLQJ� DQG�VSDWLDO�FRQVWUDLQWV��7R�EDFN�WKLV�DUJXPHQW�XS��WKH\�FLWH�HYLGHQFH�RI�WKH�FRQVLGHUDEOH�YDULDWLRQ�LQ�ORFDOLVDWLRQ�RI� IXQFWLRQV� ZKLFK� UHVXOWV� XQGHU� QRUPDO� DV� ZHOO� DV� XQGHU� DEQRUPDO� FRQGLWLRQV� RI� GHYHORSPHQW�� ZKLOH�VWRSSLQJ�VKRUW�RI�DUJXLQJ�IRU�XQFRQVWUDLQHG�EUDLQ�SODVWLFLW\��&KDSWHU���LV�HQWLWOHG� 
,QWHUDFWLRQV�DOO� WKH�ZD\�GRZQ
��DQG�FRYHUV�D�UDQJH�RI�FDVHV�ZKLFK�LOOXVWUDWH�LQWHUDFWLRQV�DW�DOO�OHYHOV�GXULQJ�GHYHORSPHQW��IURP�JHQHV�WR�ODQJXDJH���,Q�HDFK�LQVWDQFH��ZH�WU\�WR�VKRZ�WKDW�D�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�SKHQRPHQRQ�FDQ�RQO\�EH�DFKLHYHG� E\� XQGHUVWDQGLQJ� WKH� FRPSOH[� ZHE� RI� LQWHUDFWLRQV� ZKLFK� DUH� QHFHVVDU\� IRU� SURGXFLQJ� WKH�SKHQRPHQRQ��,Q�RXU�YLHZ��WKH�UROH�RI�WKH�JHQHWLF�FRPSRQHQW�� FDOO�LW�WKH�LQQDWH�FRPSRQHQW��LI�\RX�ZLOO�� LV�WR�RUFKHVWUDWH�WKHVH�LQWHUDFWLRQV�LQ�VXFK�D�ZD\�DV�WR�DFKLHYH�WKH�GHVLUHG�RXWFRPH����S������,Q�WKLV�FKDSWHU��DOVR�� WKH�DXWKRUV�FRQVLGHU�ZK\�KXPDQ�GHYHORSPHQW�WDNHV�VR�ORQJ�� LQ�YLHZ�RI�WKH�IDFW�WKDW�D�SURORQJHG�SHULRG�RI�GHYHORSPHQW�ZRXOG�VHHP�WR�EH�KLJKO\�PDODGDSWLYH��,Q�WKH�ILQDO�FKDSWHU��WKH�DXWKRUV�VXPPDULVH�ZKDW�WKH\�FRQVLGHU�WR�EH�WKH�HQGSRLQWV�RI�WKH�HYLGHQFH�DQG�DUJXPHQWV�SUHVHQWHG�LQ�WKH�ERRN��7KHVH�DUH��
x 0HFKDQLVP� DQG� FRQWHQW� DUH� QRW� WKH� VDPH� WKLQJ�� DQG� WKHUH� QHHG� QRW� EH� D� RQH�WR�RQH� PDSSLQJ�EHWZHHQ�WKH� WZR��0RVW�GRPDLQ�VSHFLILF�RXWFRPHV�DUH�SUREDEO\�DFKLHYHG�E\�GRPDLQ�LQGHSHQGHQW�PHDQV��x 5HODWLRQVKLSV�EHWZHHQ�PHFKDQLVPV�DQG�EHKDYLRXUV� LV� IUHTXHQWO\�QRQOLQHDU��'UDPDWLF�HIIHFWV�FDQ�EH�SURGXFHG�E\�VPDOO�FKDQJHV��x .QRZOHGJH�XOWLPDWHO\�UHIHUV�WR�D�VSHFLILF�SDWWHUQ�RI�V\QDSWLF�FRQQHFWLRQV�LQ�WKH�EUDLQ��,Q�WKLV�YHU\�SUHFLVH�VHQVH��WKHUH�LV�SUREDEO\�QR�LQQDWH�KLJKHU�OHYHO�NQRZOHGJH��x 7KH� GHYHORSPHQWDO� SURFHVV� LWVHOI� OLHV� DW� WKH� KHDUW� RI� NQRZOHGJH� DFTXLVLWLRQ�� 6RPH� FRPSOH[�EHKDYLRXUV�PD\�QRW�EH�DFTXLUDEOH�ZLWKRXW�SDVVLQJ�WKURXJK�D�GHYHORSPHQWDO�SDWKZD\��x &RQQHFWLRQLVP� SURYLGHV� D� IUDPHZRUN� IRU� XQGHUVWDQGLQJ� HPHUJHQW� IRUP� DQG� WKH� LQWHUDFWLRQ� RI�FRQVWUDLQWV�DW�PXOWLSOH�OHYHOV��FRQQHFWLRQLVP�VKRXOG�QRW�EH�WKRXJKW�RI�DV�UDGLFDO�HPSLULFLVP��x 'HYHORSPHQW�LV�D�SURFHVV�RI�HPHUJHQFH�
8S� WR� WKLV� SRLQW� WKH� DXWKRUV� KDYH� UHPDLQHG� VWHDGIDVWO\� QRQ�FRQIURQWDWLRQDO�� FKRRVLQJ� WR�PDNH� WKHLU� FDVH�ZLWKRXW�UHIHUHQFH�WR�WKH�IDFW�WKDW�LI�WKH\�DUH�FRUUHFW��D�ORW�RI�YHU\�ZHOO�NQRZQ�FRJQLWLYH�VFLHQWLVWV�DUH�JRLQJ�WR�KDYH�WR�UDGLFDOO\�FKDQJH��LQ�VRPH�FDVHV��RU�DW�OHDVW�WR�PRGLI\��LQ�RWKHU�FDVHV��WKHLU�FXUUHQW�WKHRULHV��2Q�S�������KDYLQJ�VXPPDULVHG�WKHLU�PDLQ FRQFOXVLRQV��WKH�DXWKRUV�PLOGO\�HQTXLUH��'RHV�DQ\RQH�GLVDJUHH"���DQG�WR�VKRZ�WKDW�WKH\�KDYH�QRW�EHHQ�GLVPDQWOLQJ�D�VWUDZ�PDQ�WKH\�TXRWH�VRPH�VWURQJ�FODLPV�IRU�UHSUHVHQWDWLRQDO�QDWLYLVP�PDGH�E\�&DUH\�DQG�6SHONH��DQG�E\�/HVOLH��DPRQJVW�RWKHUV��7KH\�WKHQ�SUHVHQW�
7ZHOYH�DUJXPHQWV�DERXW� LQQDWH� UHSUHVHQWDWLRQV��ZLWK� VSHFLDO� UHIHUHQFH� WR� ODQJXDJH
�ZKLFK� EHJLQV��:H� WKLQN� LW� XQOLNHO\� WKDW�8QLYHUVDO�*UDPPDU�FRXOG�EH�HQFRGHG�GLUHFWO\�LQ�WKH�JHQRW\SH��DQG�ZKLFK�FRQFOXGHV�

� JUDPPDUV� PD\� FRQVWLWXWH� WKH� FODVV� RI� SRVVLEOH� VROXWLRQV� WR� WKH� SUREOHP� RI� PDSSLQJ�QRQOLQHDU� WKRXJKW�RQWR�D�KLJKO\�FRQVWUDLQHG�OLQHDU�FKDQQHO��,I�FKLOGUHQ�GHYHORS�D�UREXVW�GULYH�WR�VROYH�WKLV�SUREOHP��DQG�DUH�ERUQ�ZLWK�SURFHVVLQJ� WRROV� WR�VROYH�LW�� WKHQ�WKH�UHVW�PD\�VLPSO\�IROORZ�EHFDXVH�LW�LV�WKH�QDWXUDO�VROXWLRQ�WR�WKDW�SDUWLFXODU�PDSSLQJ�SURFHVV��S�������
)LQDOO\��D�IHZ�WKRXJKWV�RQ�
:KHUH�GR�ZH�JR�IURP�KHUH"
�FRQFOXGHV�WKH�ERRN��,QHYLWDEO\� WKLV� ERRN�ZLOO� EH� VHHQ� DV� 
DQWL�QDWLYLVW
� DQG� 
DQWL�PRGXODULVW
� �HVSHFLDOO\� E\� WKRVH�ZKR�RQO\�FRPH�WR�NQRZ RI�LW�E\�KHDUVD\��UDWKHU�E\�UHDGLQJ�LW���+RZHYHU�� WKH�DXWKRUV�UHSHDWHGO\�SRLQW�RXW� WKDW�WKHLU�SXUSRVH� LV� WR� UHDFK�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW� LV� LQQDWH�DQG�RI�KRZ�GRPDLQ�VSHFLILF�QHXUDO�DQG�EHKDYLRXUDO�V\VWHPV�GHYHORS��UDWKHU�WKDQ�WR�GHQ\�WKH�PDMRU�UROH�RI�ELRORJLFDO�HQGRZPHQW�LQ�GHYHORSPHQW��RU�WR�GHQ\�WKH�IDFW�WKDW�WKH�DGXOW�PLQG�DQG�EUDLQ�DUH�KLJKO\�V\VWHPDWLVHG��
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:KDW�WKH\�GR�DUJXH�DJDLQVW�LV�WKH�OLNHOLKRRG�WKDW�LQIDQWV�DUH�ELRORJLFDOO\�HQGRZHG�ZLWK�FRUWLFDOO\�LQVWDQWLDWHG� UHSUHVHQWDWLRQDO� NQRZOHGJH�� ,I� WKHLU� DUJXPHQWV� DUH� FRUUHFW�� WKHQ� LW� LV� KDUG� WR� VHH� KRZ� WKHLU�SRVLWLRQ�FRXOG�EH�UHFRQFLOHG�ZLWK�WKHUH�EHLQJ�DQ�LQQDWH�V\PEROLF�ODQJXDJH�RI�WKRXJKW��VXFK�DV�0HQWDOHVH��,Q� DGGLWLRQ�� LI� 
LQQDWH� NQRZOHGJH
� HQWDLOV� LQQDWH� UHSUHVHQWDWLRQV�� WKHQ� NQRZOHGJH� RI QDWXUDO� NLQGV�� WKH�SULQFLSOHV�RI�8QLYHUVDO�*UDPPDU��DQG�LQQDWH�NQRZOHGJH�LQ�RWKHU�GRPDLQV�ZRXOG�DOVR�EH�LQFRQVLVWHQW�ZLWK�WKH�ERRN
V�FHQWUDO�FODLP��+RZHYHU��LI�&DUH\�DQG�6SHONH��&KRPVN\��3LQNHU��/HVOLH�DQG�RWKHUV�GR�QRW�LQVLVW�RQ� LQQDWH� UHSUHVHQWDWLRQDO� NQRZOHGJH�� DQG� DUH� KDSS\� WR� WDON� LQVWHDG� LQ� WHUPV� RI� LQQDWH� FRPSXWDWLRQDO��QHXUDOO\�LQVWDQWLDWHG��DUFKLWHFWXUHV�ZKLFK�UHOLDEO\�HVWDEOLVK�FRUWLFDO�UHSUHVHQWDWLRQV�RI�QDWXUDO�NLQGV��RU�RI�WKH� SULQFLSOHV� RI�8QLYHUVDO�*UDPPDU�� WKHQ� WKH� DUHD� RI� GLIIHUHQFH� EHWZHHQ� WKH� VR�FDOOHG� 
UHSUHVHQWDWLRQDO�QDWLYLVWV
�DQG�WKH�DXWKRUV�RI�WKLV�ERRN�UHGXFHV��6XSSRVH� WKDW� UHSUHVHQWDWLRQDO� QDWLYLVWV� EHFDPH� 
PHFKDQLVP� QDWLYLVWV
�� ZRXOG� WKDW� SURGXFH�KDUPRQ\"�$OPRVW� FHUWDLQO\�QRW�� VLQFH� WKH�HUVWZKLOH� UHSUHVHQWDWLRQDO�QDWLYLVWV�ZRXOG DOPRVW� FHUWDLQO\� MRLQ�IRUFHV� ZLWK� WKRVH� HYROXWLRQDU\� SV\FKRORJLVWV� ZKR� SRVLW� WKH� H[LVWHQFH� RI� PDQ\� KLJKO\� VSHFLILF� LQQDWH�PHFKDQLVPV��HJ��IRU�PDWH�VHOHFWLRQ��FKHDWHU�GHWHFWLRQ��IRRG�VHOHFWLRQ�HWF�HWF��DQG�WKLV�ZRXOG�EH�DW�RGGV�ZLWK�WKH�SRVLWLRQ�WDNHQ�LQ�WKH�ERRN��YL]��
7R�WKH�H[WHQW� WKDW�UHDOLVWLF�GHYHORSPHQWV�FDQ�EH�PRGHOHG�LQ�D��FRQQHFWLRQLVW��V\VWHP�RI�WKLV�NLQG��WKHUH�LV�D�SULPD�IDFLH�FDVH�DJDLQVW�WKH�QRWLRQ�WKDW�GRPDLQV�OLNH�ODQJXDJH��PXVLF��IDFHV�RU�PDWKHPDWLFV�PXVW�EH�FDUULHG�RXW�E\�GHGLFDWHG��LQQDWH�DQG�GRPDLQ�VSHFLILF�QHXUDO�V\VWHPV���S�����
7KH�GUDPDWLF�UHVXOWV�RI�H[SHULPHQWV�LQYROYLQJ�WUDQVSODQWLQJ�DQG�UHZLULQJ�ELWV�RI�FRUWH[�WR�WR�RWKHU�UHJLRQV���DUJXH�VWURQJO\�DJDLQVW�VROXWLRQV�ZKLFK�GHSHQG�XSRQ�LQQDWHO\�VSHFLILHG�SRSXODWLRQV� RI� QHXURQV� SUHUHZLUHG� IRU� FRPSOH[� FRJQLWLYH� IXQFWLRQV� VXFK� DV� ODQJXDJH���S�����
([LVWLQJ�HYLGHQFH�IRU�WKH�ORFDOLVDWLRQ�RI�ODQJXDJH��VXFK�DV�LW�LV��SURYLGHV�OLWWOH�VXSSRUW�IRU�WKH� LGHD� WKDW� FKLOGUHQ� DUH� ERUQ� ZLWK� QHXUDO� PHFKDQLVPV� WKDW� DUH� SUHVSHFLILHG� IRU� DQG�GHGLFDWHG�VROHO\�WR�ODQJXDJH�SURFHVVLQJ�

7KH� DXWKRUV
� IDYRXUHG� VROXWLRQ� WR� WKH� NH\� LVVXH� RI� WKH� GRPDLQ�VSHFLILFLW\� RI� DGXOW� NQRZOHGJH� LV� WKDW� WKH�VWUXFWXUH�RI�FHUWDLQ�GRPDLQ�VSHFLILF�WDVNV�RU�SUREOHPV�WR�EH�VROYHG��IRU�H[DPSOH��DFTXLULQJ�D�ODQJXDJH�IRU�FRPPXQLFDWLRQ�� OHDGV� LQHYLWDEO\� WR� FHUWDLQ� GRPDLQ�VSHFLILF� DQG� WR� VRPH� H[WHQW� XQLYHUVDO� VROXWLRQV�� 7KH�KH[DJRQDO� VKDSH� RI� WKH� KRQH\� FHOOV� PDGH� E\� EHHV� LV� TXRWHG� DV� RQH� H[DPSOH� RI� D� XQLYHUVDOO\� RFFXUULQJ��VSHFLHV�VSHFLILF�SKHQRPHQRQ�ZKLFK�LV�QRW�VSHFLILHG�LQ�WKH�JHQRPH� EXW�UDWKHU�UHVXOWV�IURP�WKH�SUREOHP�RI�PD[LPLVLQJ�WKH�XVH�RI�OLPLWHG�VSDFH��FRPELQHG�ZLWK�WKH�SK\VLFDO�SURSHUWLHV�RI�EHHVZD[��6SDQGUHOV�SURYLGH�DQRWKHU�H[DPSOH��$Q�REYLRXV�JDS�LQ�WKH�ERRN��ZKLFK�WKH�DXWKRUV�ZRXOG�EH�WKH�ILUVW�WR�UHFRJQLVH��WKH\�DGPLW�WKDW WKH\�NQRZ�DERXW����RI�ZKDW�WKH\�ZRXOG�OLNH�WR�NQRZ�DQG�WKDW�����RI�ZKDW�WKH\�WKLQN�WKH\�NQRZ�PD\�EH�ZURQJ��LV�D�IXOO�GHPRQVWUDWLRQ�DQG�H[SODQDWLRQ�RI�KRZ�WKH�SUREOHPV�SRVHG�E\��IRU�H[DPSOH��WKH�GULYH�WR�FRPPXQLFDWH�RU�WKH�QHHG�WR�PLQGUHDG�FRPELQH�ZLWK�GRPDLQ�LQGHSHQGHQW��QRW�QHFHVVDULO\�GRPDLQ�JHQHUDO��DUFKLWHFWXUHV�DQG�SURFHVVHV�WR�SURGXFH�ODQJXDJH�DQG�D�WKHRU\�RI�PLQG��,�ZDV�QRW�KDSS\�ZLWK�DOO�RI�WKH�DUJXPHQWV�SURSRVHG�LQ�WKH�ERRN��)RU�H[DPSOH��,�WKLQN�WKH�FDVH�IRU�VSHFLILFLW\� DW� WKH� OHYHO� RI� DUFKLWHFWXUDO� FRQVWUDLQWV� LV� XQGHUVWDWHG�� DQG� WKH� FDVH� IRU� EUDLQ� SODVWLFLW\�FRUUHVSRQGLQJO\�RYHUVWDWHG��1R�GRXEW�RWKHU�UHDGHUV��DQG�HVSHFLDOO\�DQ\�OLQJHULQJ�UHSUHVHQWDWLRQDO�QDWLYLVWV��DQG�
VSHFLDO�PHFKDQLVP�QDWLYLVWV
��ZLOO�ILQG�SOHQW\�RI�LQGLYLGXDO�SRLQWV�WR�WDNH�LVVXH�ZLWK��+RZHYHU��WKLV�LV�D�JURXQGEUHDNLQJ� ERRN�� SDFNHG� ZLWK� FOHDUO\� SUHVHQWHG� LQIRUPDWLRQ� DQG� VWLPXODWLQJ� DUJXPHQW�� DQG� ZULWWHQ�ZLWK�D�FRPELQDWLRQ�RI�DXWKRULW\�DQG�PRGHVW\�ZKLFK�LV�TXLWH�XQXVXDO�DQG�D�YHU\�ZLQQLQJ�FRPELQDWLRQ��7KH�ERRN
V�YDOXH�ZLOO��,�VXVSHFW��OLH�SUHFLVHO\�LQ�WKH�DUJXPHQWV�ZKLFK�LW�SURYRNHV��VR�FULWLFLVP�DQG�FRQWURYHUV\�ZLOO� WHVWLI\� WR� LWV� LPSRUWDQFH� UDWKHU� WKDQ� WR� LWV�ZHDNQHVVHV��6R� ,� DGYLVH� UHDGHUV�RI�&RQQH[LRQV� WR� UHDG� LW��$QG�LI�\RX�EDXON�DW�WKH�ERRN
V�OHQJWK��QHDUO\�����SDJHV���MXVW�UHDG�WKH�ILQDO�FKDSWHU��ZKLFK�EULQJV�WRJHWKHU�PRVW�RI�WKH�PDLQ�DUJXPHQWV��,I�\RX�GR�WKLV��\RX�ZLOO�PLVV�D�JUHDW�GHDO��EXW�DW�OHDVW�QRW�EH�TXLWH�RXW�RI�WKH�VZLP��
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*HQHUDOLW\��0RGXODULW\� DQG� WKHQ�)OXLGLW\�� $�5HYLHZ� RI� 6WHSKHQ�0LWKHQ��7KH�3UHKLVWRU\�RI�WKH�0LQG������7KDPHV�	�+XGVRQ��,6%1�� ��������������SS�������+EN�������
7KRPDV�(��'LFNLQV'HSDUWPHQW�RI�+XPDQ�&RPPXQLFDWLRQ�6FLHQFHV8QLYHUVLW\�RI�6KHIILHOG
����,QWURGXFWLRQ�6WHYHQ� 0LWKHQ
V� QHZ� ERRN�� 7KH� 3UHKLVWRU\� RI� WKH� 0LQG�� LV� D� EHDXWLIXOO\� ZULWWHQ� LQYHVWLJDWLRQ� LQWR� WKH�HYROXWLRQ�RI�FRJQLWLRQ��0LWKHQ�XVHV�D�QXPEHU�RI�PHWDSKRULFDO�GHYLFHV�WR�QDYLJDWH�WKH�OLWHUDWXUH��7KH�ERRN�RSHQV�ZLWK�D�VXPPDU\�DFFRXQW�RI�WKH�KLVWRU\�RI�RXU�VSHFLHV�DV�D�IRXU�DFW�SOD\��0LWKHQ
V�DLP�LV�WR�FDUHIXOO\�ZULWH� WKH�VWDJH QRWHV�LQ�RUGHU�WR�JHW� WKH�SOD\HUV�WR�MXVW� WKH� ULJKW�SRLQW� LQ�WKH�VWRU\��SS������ �����7KH�DFWV�FRUUHVSRQG� WR� WLPH�VOLFHV�DQG� LW� LV�$FWV���DQG��� WKDW� DUH� WKH�PRVW� H[FLWLQJ�ZLWK� UHJDUG� WR�KXPDQV��$FW���VSDQV�IURP�����PLOOLRQ�WR���������\HDUV�DJR��$FW���IURP ��������\HDUV�DJR�WR�WKH�SUHVHQW�GD\��0LWKHQ�KDV�DOVR�DGRSWHG�WKH�PHWDSKRU�RI�WKH�PLQG�DV�D�FDWKHGUDO��7KH�FRQWHPSRUDU\�FDWKHGUDO�RI�WKH�PLQG�KDV�UHVXOWHG�IURP�WKUHH�EXLOGLQJ�SKDVHV�VSDQQLQJ�D�FURVV�VHFWLRQ�RI�HYROXWLRQDU\�WLPH��(DFK�SKDVH�GHQRWHV�D�UHVSRQVH�WR�WKH�DGDSWLYH�GHPDQGV�IDFLQJ�RXU�DQFHVWRUV�DQG�1DWXUDO�6HOHFWLRQ�LV�WR�EH�UHJDUGHG�DV�WKH�RYHUVHHLQJ�DUFKLWHFW��

3KDVH� ��� 0LQGV� GRPLQDWHG� E\� D� GRPDLQ� RI� JHQHUDO� LQWHOOLJHQFH� � D� VXLWH� RI� JHQHUDO�SXUSRVH�OHDUQLQJ�DQG�GHFLVLRQ�PDNLQJ�UXOHV��3KDVH� �� 0LQGV� LQ� ZKLFK� JHQHUDO� LQWHOOLJHQFH� KDV� EHHQ� VXSSOHPHQWHG� E\� PXOWLSOH�VSHFLDOL]HG� LQWHOOLJHQFHV�� HDFK� GHYRWHG� WR� D� VSHFLILF� GRPDLQ� RI� EHKDYLRXU�� DQG� HDFK�ZRUNLQJ�LQ�LVRODWLRQ�IURP�WKH�RWKHUV��3KDVH� ��� 0LQGV� LQ� ZKLFK� WKH� PXOWLSOH� VSHFLDOL]HG� LQWHOOLJHQFHV DSSHDU� WR� EH� ZRUNLQJ�WRJHWKHU��ZLWK�D�IORZ�RI�NQRZOHGJH�DQG�LGHDV�EHWZHHQ�EHKDYLRXUDO�GRPDLQV���S������
3KDVH���UHSUHVHQWV�D�VLPSOH�DUFKLWHFWXUH�ZLWK�D�FHQWUDO�QDYH�GRPLQDWLQJ�WKH�VWUXFWXUH�ZLWKLQ�ZKLFK�VORZ�DQG�HUURU�SURQH�OHDUQLQJ�RFFXUV��3KDVH���VHHV�WKH�DGGLWLRQ�RI�D�QXPEHU�RI�FKDSHOV�LQ�ZKLFK�YHU\�VSHFLILF��DQG�PRUH�FRPSOH[� IXQFWLRQV�DUH� IXOILOOHG��7KH� OHDUQLQJ�ZLWKLQ� WKHVH�FKDSHOV� LV� UDSLG�DQG�PDNHV� IHZHU�HUURUV��0LWKHQ�VXJJHVWV�WKDW�WKUHH�FKDSHOV�ZLOO�GRPLQDWH�� WKRVH�VHUYLQJ�WR�JUDQW�VRFLDO�LQWHOOLJHQFH��QDWXUDO�KLVWRU\�LQWHOOLJHQFH� DQG� WHFKQLFDO� LQWHOOLJHQFH��ZKLFK� FDQ�EH�RWKHUZLVH� WHUPHG� LQWXLWLYH� SV\FKRORJ\�� ELRORJ\� DQG�SK\VLFV��0LWKHQ�VWUHVV�WKDW�QRQH�RI�WKHVH�FKDSHOV�LQWHU�FRQQHFW�� DQ\�LQWHUDFWLRQ�EHWZHHQ�GRPDLQV�PXVW�UHO\�RQ�WKH�VORZ�DQG�HUURU�SURQH�SURFHVVHV�RI�WKH�FHQWUDO�QDYH�DQG�ZLOO�EH�UDUH��)LQDOO\��SKDVH���VHHV�WKH�DGGLWLRQ�RI�GLUHFW�DFFHVV�EHWZHHQ�FKDSHOV�WKDW�DOORZV�IRU�WKH�VHDPOHVV�LQWHJUDWLRQ�RI�DOO�WKH�FKDSHOV
�VSHFLDO�VHUYLFHV��6XFK�LQWHJUDWLRQ�DOORZV�IRU�PXFK�VSHHGLHU�VKDULQJ�RI LQIRUPDWLRQ�DQG�JUDQWV�D�PRUH�IOH[LEOH�JUDVS�XSRQ�WKH�ZRUOG������3V\FKRORJLFDO�$UJXPHQWV�0LWKHQ� DUULYHV� DW� WKLV� VWUXFWXUH� RI� HYROXWLRQDU\� FKDQJH� DIWHU� FRQVLGHULQJ� WKH� ZRUN� RI� GHYHORSPHQWDO�WKHRULVWV�VXFK�DV�6XVDQ�&DUH\��3DWULFLD�*UHHQILHOG��$QQHWWH�.DUPLORII�6PLWK�DQG�(OL]DEHWK�6SHONH��+H�VHHV�WKH�SKDVHV�RI�HYROXWLRQDU\�FRQVWUXFWLRQ�PLUURUHG�LQ�RQWRJHQHWLF�GHYHORSPHQW��

7KH� ILUVW� �SKDVH�� LV� SDUDOOHOHG� E\� WKH� GRPDLQ�JHQHUDO� OHDUQLQJ� SURFHVVHV� LGHQWLILHG� DV�FULWLFDO�WR�WKH�YHU\�\RXQJ�LQIDQW��WKH�VHFRQG�SDUDOOHOV�WKH�PRGXODUL]DWLRQ�RI�WKH�PLQG�ZLWK�GRPDLQ� VSHFLILF�WKRXJKW� DQG� NQRZOHGJH�� DQG� WKH� WKLUG� SDUDOOHOV� ZKDW� .DUPLORII�6PLWK�GHVFULEHV�DV� 
UHSUHVHQWDWLRQDO� UHGHVFULSWLRQ
� DQG�&DUH\�DQG�6SHONH�GHVFULEH�DV� 
PDSSLQJ�DFURVV� GRPDLQV
� � ZKHQ� NQRZOHGJH� EHFRPHV� DYDLODEOH� IRU� XVH� LQ� PXOWLSOH� GRPDLQV� RI�DFWLYLW\���S�����
(DUOLHU�LQ�WKH�WH[W�0LWKHQ�DOVR�GLVFXVVHV�WKH�PRGXODU�PRGHO�RI�-HUU\�)RGRU�DQG�WKH��PXOWLSOH�LQWHOOLJHQFHV
�LGHD�RI�+RZDUG�*DUGQHU��SS������ �����0LWKHQ�LV�QRW�FRQFHUQHG�WR�JLYH�D�GHWDLOHG�FULWLTXH�RI�HDFK�SRVLWLRQ�
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KHOG� E\� WKLV� DUUD\� RI� WKHRULVWV�� ,QVWHDG� KH� ZDQWV� XV� WR� UHDOLVH� WKDW� XQGHUO\LQJ� DOO� RI� WKHVH� PRGHOV� LV� D�FRPPRQ�FRPPLWPHQW� WR�D�FHUWDLQ�GHJUHH�RI�PRGXODULW\�EXW�DOVR� WR�D�GHJUHH�RI� LQWHJUDWLRQ�EHWZHHQ� WKHVH�GRPDLQV�� ,W� LV� WKLV� LQWHJUDWLRQ�ZKLFK� LV� WKH�GHILQLQJ�PDUN�RI�PRGHUQ�PLQGV�DQG� WKLV� LV�ZKDW�HYROXWLRQDU\�VWRULHV�PXVW�H[SODLQ��0LWKHQ
V�XVH�RI�RQWRJHQHWLF�HYLGHQFH�WR�IRUPXODWH�SXWDWLYH�HYROXWLRQDU\�VWDJHV�PD\�FRQFHUQ�VRPH�UHDGHUV� DV� LW� DSSHDUV� WR� EH� D� UHFDSLWXODWLRQ� DUJXPHQW�� LW� LV� QRZ�ZLGHO\� DFFHSWHG� WKDW� RQWRJHQ\�GRHV� QRW�SUHFLVHO\� PLUURU� SK\ORJHQ\�� 0LWKHQ� LV� VHQVLWLYH� WR� WKLV�� IXOO\� DGPLWWLQJ� KLV� GRXEWV� DERXW� LW�� DQG� VLPSO\�DUJXHV�WKDW�KLV�WKUHH�SKDVHV�DUH�DQ�DSSUR[LPDWH�PHDVXUH�WR�JHW�WKHRU\�VWDUWHG��
,� DP� JRLQJ� KHVLWDQWO\� WR� DGRSW� WKH� QRWLRQ� RI� UHFDSLWXODWLRQ���� �� �7KH�� UHDVRQ� IRU� P\�KHVLWDWLRQ� LV� WKDW� ,�KDYH�QR� WKHRUHWLFDO� FRQYLFWLRQ� WKDW� UHFDSLWXODWLRQ�RI� WKH�HYROXWLRQ�RI�PLQG�GXULQJ��RQWRJHQHWLF��GHYHORSPHQW�QHFHVVDULO\�RFFXUV��,I�LW�GRHV��,�DP�VXUH�WKDW�LW�LV�OLNHO\� WR� EH�PDQLIHVW� LQ� VRPH� EURDG� SDUDOOHOV� UDWKHU� WKDQ� DQ\� VWULFW� FRUUHVSRQGHQFH� RI�SK\ORJHQHWLF�DQG�RQWRJHQHWLF�VWDJHV��
:KHWKHU�RU�QRW�UHFDSLWXODWLRQ�RI�WKH�PLQG�LV�FRUUHFW��LW�SURYLGHV�D�PHDQV�WR�HVWDEOLVK�WKH�IUDPHZRUN� RI� K\SRWKHWLFDO� DUFKLWHFWXUDO� SKDVHV� ZKLFK LV� QHHGHG� WR� FRQWLQXH� ZLWK� P\�VWXG\���S������

0LWKHQ� JRHV� RQ� WR� VXJJHVW� LJQRULQJ� GDWD� IURP� RQWRJHQHWLF� ZRUN� ZRXOG� EH� DFDGHPLFDOO\� QHJOLJHQW�� ,I� LW�PHVKHV�ZLWK�GDWD�IURP�RWKHU�VRXUFHV�KH�IHHOV�WKDW�LW�KDV�WR�EH�WDNHQ�VHULRXVO\������&RPSDUDEOH�6WUXFWXUHV "0LWKHQ
V�PRGHO�LV�QRW�GLVVLPLODU�WR�WKDW�RI�'HQQHWW
V���������������ZKLFK�LV�H[SUHVVHG�WKURXJK�WKH�HTXDOO\�VWUXFWXUDO�PHWDSKRU�RI�WKH��7RZHU�RI�*HQHUDWH�DQG�7HVW���'HQQHWW�LV�PRWLYDWHG�E\�SKLORVRSKLFDO�DUJXPHQWV�DQG� PD\� VXEVHTXHQWO\� FRQVWLWXWH� D� VXSSRUW� IRU� 0LWKHQ
V� VFKHPH�� �)RU� UHODWHG� FRPPHQWV� RQ� 'HQQHWW
V�HYROXWLRQDU\�YLHZSRLQW��VHH�'LFNLQV�DQG�)UDQNLVK��������IURP�ZKLFK�WKH�IROORZLQJ�VHFWLRQV�RQ�'HQQHWW�DQG�&ODUN�DUH�DGDSWHG���'HQQHWW
V� 7RZHU� FRQVLVWV� RI� IRXU� IORRUV�� DVFHQGHG� WKURXJK� HYROXWLRQDU\� WLPH�� HDFK� RI� ZKLFK�UHSUHVHQWV� D�PRUH� HIILFLHQW� ZD\� RI� VROYLQJ� GD\�WR�GD\� VXUYLYDO� SUREOHPV�� (DFK� SURJUHVVLYH� VROXWLRQ� LV� D�
EHWWHU�PRYH
� WKDQ� WKH�RQH�EHIRUH��7KH�JURXQG� IORRU� LV� LQKDELWHG�E\�'DUZLQLDQ�&UHDWXUHV� WKDW� DUH�EOLQGO\�JHQHUDWHG� E\� QDWXUDO� VHOHFWLRQ DQG� SRVVHVV� GLIIHUHQW� KDUGZLUHG� SKHQRW\SHV�� 7KHLU� UHVSRQVHV� WR� VXUYLYDO�SUREOHPV�DUH�GHWHUPLQHG�E\� WKHLU�JHQHWLF� LQKHULWDQFH�DQG�DUH�TXLWH� LQIOH[LEOH��$OWKRXJK�0LWKHQ�GRHV� QRW�PHQWLRQ� VXFK� FUHDWXUHV� LW� LV� FOHDU� WKDW� KH� UHJDUGV� WKHP� DV� D� QHFHVVDU\� SUHFXUVRU� WR� KLV� JHQHUDOLVHG�LQWHOOLJHQFH�RQO\�RUJDQLVPV��7KH�VHFRQG�IORRU�LV�LQKDELWHG�E\�6NLQQHULDQ�&UHDWXUHV�WKDW�FDQ�YDU\�WKHLU�EHKDYLRXUDO�UHVSRQVH�WR�WKH� HQYLURQPHQWDO� FRQWLQJHQFLHV� WKH\� HQFRXQWHU�� 6NLQQHULDQ� &UHDWXUHV� KDYH� KDUGZLUHG� UHLQIRUFHPHQW�PHFKDQLVPV� WKDW� ELDV� WKHP� WR� PDNH� ZKDW� 'HQQHWW� WHUPV� 
6PDUW� 0RYHV
�� 6XFK� D� FUHDWXUH� ZLOO� YDU\� LWV�UHVSRQVH�WR�VWLPXOL�XQWLO�VRPHWKLQJ�JRRG�FRPHV�RI�LW��ZKHUHXSRQ�LW�ZLOO�EHFRPH�FRQGLWLRQHG�WR�SURGXFH�WKH�VDPH�UHVSRQVH�DJDLQ�VKRXOG�VLPLODU�VWLPXOL�EH�HQFRXQWHUHG��6XFK�FRQGLWLRQLQJ�LV�SRVVLEOH��RI�FRXUVH��RQO\�LI�WKH� LQLWLDO� UHVSRQVH� LV� QRW� IDWDO�� 6NLQQHULDQ� &UHDWXUHV� DUH� DNLQ� WR� WKRVH� IRXQG� GXULQJ� WKH� ILUVW� SKDVH� RI�0LWKHQ
V�FDWKHGUDO�FRQVWUXFWLRQ��'HQQHWW�KDV�FRPPLWWHG�KLPVHOI�WR�DVVRFLDWLYH�OHDUQLQJ�DQG�0LWKHQ�DGRSWV�ERWK��JHQHUDO��OHDUQLQJ�DQG�GHFLVLRQ�PDNLQJ�UXOHV�DV�D�SDUW�RI�KLV�DUFKLWHFWXUH��3UHVXPDEO\��0LWKHQ
V�QRWLRQ�RI�GHFLVLRQ�PDNLQJ�UXOHV�LV�PHUHO\�D�VKRUW�KDQG�IRU�WKH�GLVFULPLQDWLYH�EHKDYLRXU�RI�DQ�DVVRFLDWLYH�OHDUQHU��DOWKRXJK�KH�GRHV�QRW�PDNH�WKLV�FOHDU��3RSSHULDQ�&UHDWXUHV��ZKR�LQKDELW�'HQQHWW
V� WKLUG�IORRU��UXQ�OHVV�ULVN�RI�PDNLQJ�IDWDO�ILUVW�PRYHV��7KHVH�FUHDWXUHV�KDYH�DQ� LQQHU�HQYLURQPHQW�� D�PHQWDO� UHSUHVHQWDWLRQ�RI� WKH�H[WHUQDO�ZRUOG�� DQG�FDQ�UXQ�LQWHUQDO� VLPXODWLRQV� RI� YDULRXV� FRXUVHV� RI� DFWLRQ� ,Q� WKLV� ZD\�� WKH\� FDQ� FDOFXODWH� WKH� OLNHO\� HIIHFW� RI�FDQGLGDWH�DFWLRQV�DQG�HOLPLQDWH� WKH�RQHV� OLNHO\� WR�KDYH�XQGHVLUDEOH�FRQVHTXHQFHV�� WKXV� 
SHUPLWWLQJ� WKHLU�K\SRWKHVHV�WR�GLH�LQ�WKHLU�VWHDG
�DV�.DUO�3RSSHU�SXWV�LW��3RSSHULDQ� &UHDWXUHV� DUH� PXFK� VPDUWHU� WKDQ� WKHLU� 6NLQQHULDQ� FRXVLQV�� +RZHYHU�� WKHLU� DELOLW\� WR�IRUP� DQG� WHVW� K\SRWKHVHV� LV� VWLOO� OLPLWHG� E\� WKHLU� JHQHWLF� HQGRZPHQW�� 7KHLU� UHSUHVHQWDWLRQDO� DELOLWLHV�� LQ�SDUWLFXODU��PD\�UHPDLQ�UHODWLYHO\�HQFDSVXODWHG��VR�WKDW�LQIRUPDWLRQ�IURP�RQH�GRPDLQ�LV�QRW�URXWLQHO\�PDGH�DYDLODEOH� IRU� WKH� VROXWLRQ� RI� SUREOHPV� RFFXUULQJ� LQ� RWKHUV�� 7KLV� LV� REYLRXVO\� DQDORJRXV� WR� SKDVH� �� RI�0LWKHQ
V� EXLOGLQJ� SURJUDPPH�� *UHJRULDQ� &UHDWXUHV�� ZKR� OLYH� RQ� WKH� QH[W� IORRU�� DUH� VPDUWHU� \HW�� 7KH\�VXSSOHPHQW�WKHLU� LQQDWH�SUREOHP�VROYLQJ�DELOLWLHV�ZLWK��PLQG�WRROV��DFTXLUHG�IURP�WKHLU�SHHUV��7KH\�KDYH�
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OHDUQHG�5LFKDUG�*UHJRU\
V�OHVVRQ�WKDW�WRROV�QRW�RQO\�GLVSOD\�LQWHOOLJHQFH��EXW�FUHDWH�LW�WRR��$�ZHOO�GHVLJQHG�WRRO�PHVKHV�ZLWK�RXU�QDWLYH�DELOLWLHV�DQG�H[WHQG�WKHP�LQ�QHZ�DQG�IDU�UHDFKLQJ�ZD\V���7KLQN��IRU�H[DPSOH��RI�KRZ�D�SDLU�RI�VFLVVRUV�H[WHQGV�RXU�DELOLW\� WR�PDQLSXODWH�DQG�VKDSH�DUWHIDFWV���0LQG�WRROV�DUH�FXOWXUDOO\�WUDQVPLWWHG�WULFNV��VKRUWFXWV��DQG�VWUDWHJLHV�ZKLFK�HQDEOH�FUHDWXUHV�WR�DUULYH�PRUH�VZLIWO\�DW�6PDUW�0RYHV�IRU�VROYLQJ�SUREOHPV��7KHVH�DUH�SKDVH���FUHDWXUHV������$�SRVVLEOH�UROH�IRU�ODQJXDJH"�%RWK�'HQQHWW�DQG�0LWKHQ�DUJXH�WKDW�ODQJXDJH�PD\�ZHOO�EH�WKH�NH\�GHYHORSPHQW�LQ�KRPLQLG�FRJQLWLRQ�WKDW�DOORZHG�WKH�LQWHJUDWLRQ�RI�PRUH�PRGXODU�PHFKDQLVPV��VHH�DOVR�'HQQHWW���������)RU�'HQQHWW��ZRUGV�DUH�WKH�SULQFLSDO�PLQG�WRRO�WKDW�SRWHQWLDOO\�DOORZHG�H[LVWLQJ�FRPSXWDWLRQV��RU�PRGXODU�RSHUDWLRQV�WR�EH�DXJPHQWHG��0LWKHQ� HQGRUVHV� WKH�'XQEDU� �������PRGHO� RI� QDWXUDO� ODQJXDJH� HYROYLQJ� WR� IXOILO� VRFLDO� FRDOLWLRQ� QHHGV��KRZHYHU��0LWKHQ
V�OLQJXLVWLF�PHFKDQLVPV�DUH�XQGHU�VSHFLILHG��$W�RQH�SRLQW�KH�VXJJHVWV�LQIRUPDWLRQ�WUDYHO�EHWZHHQ� PRGXOHV� PLJKW� KDYH� EHHQ� FDXVHG� GLUHFWO\� E\� GLIIHUHQW� W\SHV� RI� ODQJXDJH� PL[LQJ� XS� WHFKQLFDO��VRFLDO� DQG� RWKHU� GRPDLQV�� 6RFLDO� XWWHUDQFHV� ZRXOG� SUHGRPLQDWH� GXH� WR� WKH� HYROXWLRQDU\� KHULWDJH� RI�ODQJXDJH�� +RZHYHU�� FHUWDLQ� LWHPV� WKDW� ZHUH� FRPPRQO\� XVHG� ZRXOG� DOVR� EH� QDPHG� $V� D� UHVXOW� VRFLDO�XWWHUDQFHV� DQG� WKH� RGG� �QDPH�� IRU� WHFKQLFDO� LWHPV�� VXFK� DV� VWRQH� WRROV�� HWF�� FRXOG� KDYH� FR�RFFXUUHG� LQ�FRQWLQXRXV��WDON���$W�DQRWKHU�SRLQW��0LWKHQ�KLQWV�WKDW�ODQJXDJH�PD\�EH�D�PRGXOH�LQ�LWV�RZQ�ULJKW�DQG�WKDW�PRGXOHV� ZHUH� SHUKDSV� QHYHU� FRPSOHWHO\� VHDOHG�� ,QIRUPDWLRQ�� SUHVXPHDEO\� LQ� QRQ�OLQJXLVWLF� IRUP�� IURP�YDULRXV� GRPDLQV� PD\� KDYH� OHDNHG� LQWR� WKH� ODQJXDJH� PRGXOH� DQG� WKH� XVH� RI� VXFK� LQIRUPDWLRQ� ZLWKLQ�XWWHUDQFHV�ZRXOG�VRPHKRZ�VHH�WR�LW�WKDW�VXFK�D��PHFKDQLVP��EHFDPH�IL[HG��SS������� ������0LWKHQ
V�ORRVH�K\SRWKHVLVLQJ�GRHV�VHUYH�WR�QXGJH�WKH�UHDGHU�WRZDUG�VRPH�LQWHUHVWLQJ�VSHFXODWLRQV�DERXW� WKH� UROH� RI� SXEOLF� ODQJXDJH� LQ� WKRXJKW�� 6RPH� RI� WKHVH� KDYH� EHHQ�PDGH� HOVHZKHUH� E\�'HQQHWW�� DV�LQGLFDWHG�� DQG� UHFHQWO\� E\�$QG\�&ODUN��&ODUN� KDV� DUJXHG� WKDW� ODQJXDJH� DXJPHQWV� H[LVWLQJ� FRPSXWDWLRQDO�DELOLWLHV�E\�H[WHUQDOLVLQJ�DQG� UHFRPELQLQJ� WKH� LQIRUPDWLRQ�XVHG�E\�SUH�OLQJXLVWLF� FRPSXWDWLRQV� LQ� VHYHUDO�ZD\V��&ODUN�VHHV�ODQJXDJH�DV�IXOILOOLQJ�D�9\JRWVNLDQ�VFDIIROGLQJ�IXQFWLRQ��)RU�LQVWDQFH��ODQJXDJH�DLGV�XV�LQ�PDVWHULQJ� QHZ� VNLOOV�� :KHQ� OHDUQLQJ� WR� GULYH�� IRU� LQVWDQFH�� ZH� UHFHLYH� D� VHW� RI� OLQJXLVWLFDOO\� HQFRGHG�LQVWUXFWLRQV� IURP� RXU� WXWRU�� 7KHVH� LQVWUXFWLRQV� FDQ� WKHQ� EH� �UHSOD\HG�� RU� UHKHDUVHG� E\� XV� ZKHQ� ZH� DUH�SUDFWLVLQJ� HLWKHU�DORXG�RU��LQWHUQDOO\��� VXFK�WKDW�ZH�FDQ�UHFUHDWH�WKH�WHDFKLQJ�VLWXDWLRQ��/DQJXDJH��LQ�WKLV�FDVH��SHUPLWV�WKH�PHQWDO�UHKHDUVDO�RI�VHOI�GLUHFWHG�FRPPDQGV�DQG�H[KRUWDWLRQV�LQ�RUGHU�WR�IRFXV�EHKDYLRXU��DLG�UHFDOO��DQG�UHLQIRUFH�OHDUQLQJ��&ODUN�ZULWHV��
7KH�UROH�RI�SXEOLF�ODQJXDJH�DQG�WH[W�LQ�KXPDQ�FRJQLWLRQ�LV�QRW�OLPLWHG�WR�WKH�SUHVHUYDWLRQ�DQG�FRPPXQLFDWLRQ�RI� LGHDV�� ,QVWHDG�� WKHVH�H[WHUQDO� UHVRXUFHV�PDNH�DYDLODEOH�FRQFHSWV��VWUDWHJLHV� DQG� OHDUQLQJ� WUDMHFWRULHV� ZKLFK� DUH� VLPSO\� QRW� DYDLODEOH� WR� LQGLYLGXDO�� XQ�DXJPHQWHG� EUDLQV�� 0XFK� RI� WKH� WUXH� SRZHU� RI� ODQJXDJH� OLHV� LQ� LWV� XQGHU� DSSUHFLDWHG�FDSDFLW\�WR�UHVKDSH�FRPSXWDWLRQDO�VSDFHV�ZKLFK�FRQIURQW�LQWHOOLJHQW�DJHQWV���������

7KLV� FRQFHSWLRQ� RI� DXJPHQWDWLRQ�PLJKW� JLYH�0LWKHQ�ZKDW� KH�ZDQWV�� ,W� GRHV� QRW� VHHP� WRR� IDU� IHWFKHG� WR�DUJXH�WKDW�HYHQ� WKH�PRVW�VLPSOH�RI�SURWRODQJXDJHV�ZRXOG�DFW� WR�H[WHUQDOLVH�DQG�H[WHQG�H[LVWLQJ�FRJQLWLYH�UHVRXUFHV��7KLV�PLJKW�EH� VXIILFLHQW�PHFKDQLVP� WR� JUDQW�0LWKHQ� WKH� LQWHJUDWLRQ��RU� �FRJQLWLYH� IOXLGLW\��KH�VHHV�DV�GHPDUFDWLQJ�KXPDQ�PLQGV�IURP�DOO�RWKHUV������(YROXWLRQDU\�3V\FKRORJLVWV�0LWKHQ
V� VXSSRUW� IRU� FRJQLWLYH� IOXLGLW\� LV� PRWLYDWHG� QRW� RQO\� E\� KLV� FRQGHQVDWLRQ� RI� WKH� GHYHORSPHQWDO�OLWHUDWXUH� EXW� DOVR� E\� GRXEWV� DERXW� WKH� 6ZLVV� $UP\� .QLIH� WKHVLV� QRWDEO\� H[SRXQGHG� E\� &RVPLGHV� DQG�7RRE\��&7��LQ��7KH�$GDSWHG�0LQG���%DUNRZ��&RVPLGHV�DQG�7RRE\���������&7�DUJXH�WKDW�WKH�PRGHUQ�PLQG�LV�D�UHIOHFWLRQ�RI�WKH�HYROXWLRQDU\�SUHVVXUHV�EURXJKW�WR�EHDU�XSRQ�RXU�3OHLVWRFHQH�DQFHVWRUV��7KHVH�SUHVVXUHV�OHG�WR�VSHFLILF�DGDSWLYH�VROXWLRQV�DQG�HDFK�DGDSWLYH�VROXWLRQ�LV�LQ�HVVHQFH�D�FRPSXWDWLRQDOO\�VSHFLILF�PRGXOH��$�6ZLVV�$UP\�.QLIH�PHWDSKRU�LV�LQYRNHG�WR�FDSWXUH�WKH�FHQWUDO�WKUXVW� � WKH�PRGHUQ�PLQG�LV�D� WRRO�IRU�GHDOLQJ�ZLWK�SUREOHPV�EXW� WKLV� WRRO�KDV�VSHFLILF�EODGHV�IRU�VSHFLILF�SUREOHPV��,W�LV�QRW�D�JHQHUDO�SXUSRVH�PDFKLQH��,Q�RWKHU�ZRUGV��E\�0LWKHQ
V�PHWDSKRU�&7
V�PRGHUQ�PLQG�LV�D�SKDVH�WZR�FDWKHGUDO�ZLWK�LVRODWHG�FKDSHOV�DERXW�D�PLQLPDO��DQG�UHODWLYHO\�XQLPSRUWDQW�QDYH��0LWKHQ
V FULWLFLVP� RI� &7
V� PRGHO� LV� ILUVW� PDGH� LQ� D� VXEVHFWLRQ� HQWLWOHG� �+XQWHU�*DWKHUHUV� DQG�&DPEULGJH� GRQV� YHUVXV� WKH� HYROXWLRQDU\� SV\FKRORJLVWV��� +H� EHJLQV� E\� QRWLQJ� WKDW� &7�PRGXODULVP�DSSDUHQWO\�IDLOV� WR�DFFRXQW� IRU� WKH�H[WUDRUGLQDU\�DFKLHYHPHQWV�RI�VFLHQWLVWV VXFK�DV�6WHSKHQ�+DZNLQJ�DQG�
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OLQJXLVWV�VXFK�DV�-RKQ�/\RQV��DOO�NQRZQ�WR�0LWKHQ�ZKHQ�KH�ZDV�D�-XQLRU�5HVHDUFK�)HOORZ�DW�&DPEULGJH���+RZ� FDQ� LW� EH�� IRU� LQVWDQFH�� WKDW� D� PLQG� ZLWK� UHDVRQLQJ� PHFKDQLVPV� DGDSWHG� IRU� WKH� SUREOHPV� IDFLQJ�3OHLVWRFHQFH�KXQWHU�JDWKHUHUV��LV�DEOH�WR�OHDUQ�DQG�H[HFXWH�PDWKHPDWLFDO�RSHUDWLRQV"�:KDW�0LWKHQ�LV�SRLQWLQJ�WR�LV�WKDW�&7�KDYH�RYHUORRNHG�WKH�LVVXH�RI�KRZ�SHUVRQDO�OHYHO�SURFHVVHV�LQWHUDFW� ZLWK� VXESHUVRQDO� FRPSXWDWLRQV�� )RU� &7� WKH� ZKROH� RI� WKH� PRGHUQ� PLQG� FRQVLVWV� RI� VXESHUVRQDO�PRGXOHV�VROYLQJ�D� ILQLWH�DUUD\�RI�SUREOHPV��7KHLU�FODVVLF�H[DPSOH�LV� WKDW�RI� ORJLFDO�UHDVRQLQJ��7KH\�KDYH�VKRZQ� WKDW� VRPH� VLPSOH� ORJLFDO� RSHUDWLRQV� DUH� PRUH� VXFFHVVIXOO\� VROYHG� ZKHQ� SDUW� RI� D� VRFLDO� FRQWH[W��)URP� WKLV� WKH\� DUJXH� IRU� VSHFLILF� VRFLDO�PRGXOHV WKDW� FDQ� RQO\� LQDGHTXDWHO\� VROYH�PRUH� DEVWUDFWHG� WDVNV�EDVHG�RQ�WKH�VDPH�ORJLF��<HW��&7�IDLO�WR�DFFRXQW�IRU�WKH�VXFFHVV�RI�WKRVH�SHRSOH�ZKR�KDYH�EHHQ�WUDLQHG�LQ�ORJLFDO� DQDO\VLV� � KRZ� FDQ� WKH\� VHHPLQJO\� �UHSURJUDP�� WKHLU� VXESHUVRQDO� SURFHVVHV"� �)RU� UHODWHG�FRPPHQWDU\�VHH�'LFNLQV���������&7
V� HYLGHQFH� IRU� WKHLU� PRGXODU� PRGHO� LV� EDVHG� RQ� VWURQJ� HYLGHQFH� IURP� UHDVRQLQJ� WDVN�H[SHULPHQWV�DQG�DOVR� IURP�RWKHU�DUHDV�ZLWKLQ�SV\FKRORJ\��VHH��7KH�$GDSWHG�0LQG����+RZHYHU��0LWKHQ
V�SRLQWV�VHHP�YDOLG��+LV�FRQFHSWLRQ�RI FRJQLWLYH� IOXLGLW\��SRVVLEO\�PHGLDWHG�E\� ODQJXDJH�� VHHPV� WR�DOORZ�D�FRPSURPLVH�SRVLWLRQ�WR�EH�WDNHQ��&7
V�PRGXOHV�DUH�YHU\�OLNHO\�LQ�SODFH�DQG��ZKHQ�SUHVHQWHG�ZLWK�SUREOHPV�QHDUHU� WR� WKRVH� DQFHVWUDO� SUREOHPV� WKDW� KHOSHG� WR� IRUP� WKHVH� PRGXOHV�� WKH\� SURGXFH UDSLG� DQG� DFFXUDWH�UHVSRQVHV��,Q�RWKHU�ZRUGV��WKH�DUFKDLF�PRGXODU�DUFKLWHFWXUH�PD\�JLYH�FRJQLWLYH�ELDVHV��+RZHYHU��D�UHVXOW�RI�FRJQLWLYH� IOXLGLW\� LV� WKDW� LQIRUPDWLRQ� FDQ� EH� SRROHG� DQG� PRGXODU� IXQFWLRQV� FDQ� EH� H[WHQGHG� LQWR� PRUH�DEVWUDFW�DUHDV��7KLV�FRPSURPLVH�ZLOO�RQO\�JHW�XV�D�FHUWDLQ�GLVWDQFH�EHIRUH�ZH�QHHG�WR�LQWURGXFH�VRPH�KLJKHU�RUGHU�WKLQNLQJ�SURFHVVHV� WRR�� LQ�RUGHU�WR�H[SODLQ�WKH�DELOLW\�WR�OHDUQ�YDULRXV�ORJLFV�HWF���ZKLFK�DW� WKH�YHU\�OHDVW� ZLOO� QHFHVVLWDWH� VRPH� FRPSXWDWLRQDO� FKDQJHV� WR� H[LVWLQJ� PRGXOHV�� 0LWKHQ� KDV� QRW� SURYLGHG� WKHVH�VSHFLILFDWLRQV�GHVSLWH�KLV�IRUD\�LQWR�ODQJXDJH�DQG�&7�DSSHDU�DYHUVH�WR�DQ\�KLJKHU�RUGHU��PRUH�JHQHUDOLVHG�WKLQNLQJ�PDFKLQHU\��,Q�VKRUW�� WKLV�LV�D�SUREOHP�LQ�QHHG�RI�UHVROXWLRQ�LI�HYROXWLRQDU\�SV\FKRORJ\�ZLVKHV�WR�SURJUHVV��0LWKHQ� FRQWLQXHV� ZLWK� KLV� FULWLFLVP� RI� &7� E\� EULHIO\� GLVFXVVLQJ� PRGHUQ� GD\� KXQWHU�JDWKHUHU�FXOWXUH��,Q�&7
V�DFFRXQW�KXQWHU�JDWKHUHUV�LQ�WKH�3OHLVWRFHQH�ZLOO�KDYH�KDG�DQ�HQFDSVXODWHG�PRGXOH�IRU�VRFLDO�UHDVRQLQJ� DQG� DQRWKHU� IRU� GHDOLQJ� ZLWK� IRRG�� +RZHYHU��0LWKHQ� LQGLFDWHV� D� SRWHQWLDO� GLIILFXOW\� ZLWK� WKLV�WKHVLV��
$�JLUO� FKRRVLQJ� IUXLW� XVLQJ� WKH� VDPH� UHDVRQLQJ�GHYLFHV� VKH�XVHV� IRU�FKRRVLQJ�D�PDWH� LV�OLNHO\� WR� HQG� XS�ZLWK� VHYHUH� VWRPDFK� DFKH� EHFDXVH� VKH�ZLOO� FKRRVH� XQULSH� IUXLW�� IUXLW�ZKLFK� VHHPV� WR� KDYH� JRRG� PXVFOH� WRQH�� <HW� DV� VRRQ� DV� ZH� ORRN� DW� PRGHUQ� KXQWHU�JDWKHUHUV� WKLV� VHHPV� WR� EH� SUHFLVHO\� ZKDW� WKH\� GR�� QRW� JHW� VWRPDFK� DFKH� IURP� HDWLQJ�XQULSH�IUXLW��EXW�UHDVRQ�DERXW�WKH�QDWXUDO�ZRUOG�DV�LI�LW�ZHUH�D�VRFLDO�EHLQJ���S������

0LWKHQ�H[SDQGV� WKLV� FRPPHQW�ZLWK�H[DPSOHV� IURP�YDULRXV�H[WDQW� FXOWXUHV��)RU� LQVWDQFH�� WKH� ,QXLW� UHJDUG�SRODU� EHDUV� DV� IRRG� DQG� KXQW� WKHP��<HW�� WKH\� HQGRZ� WKH� EHDUV� ZLWK� KXPDQ� TXDOLWLHV� WKDW� HYHQ� UHVXOW� LQ�SHUIRUPLQJ� WKH� FHUHPRQLDO� DFWLYLWLHV� DVVRFLDWHG�ZLWK� WKH� GHDWK� RI� D� KXPDQ�ZKHUH� QHFHVVDU\�� ,QGHHG�� WKH�,QXLW�VHH�SRODU�EHDUV�DV�DQFHVWRUV��7KLV�VPHDULQJ�RI�VRFLDO�WKLQNLQJ�DFURVV�GRPDLQV�LV�W\SLFDO�RI�DOO�KXQWHU�JDWKHUHU�SRSXODWLRQV�LQ�WKH�ZRUOG�WRGD\�DQG�OHDGV�0LWKHQ�WR�ZRQGHU��
,I�� DQG�LW�LV�D�YHU\�ELJ�LI�� WKHVH�PRGHUQ�KXQWHU�JDWKHUHUV�DUH�LQGHHG�D�JRRG�DQDORJ\�IRU�WKRVH�RI� WKH�3OHLVWRFHQH��KRZ�FRXOG�VHOHFWLYH�SUHVVXUHV�KDYH�H[LVWHG�WR�SURGXFH�D�6ZLVV�$UP\�.QLIH�IRU�WKH�PLQG"��S������

:KHWKHU�RU�QRW�LW�LV�D�JRRG�DQDORJ\��0LWKHQ�KDV�JLYHQ�XV�UHDVRQ�WR�WKLQN�KDUG�DERXW�KRZ�VHOHFWLYH�SUHVVXUHV�ZLOO�KDYH�RSHUDWHG�LQ�3OHLVWRFHQH�WLPHV��7KH�H[DFW�DGDSWLYH�SUREOHPV�IDFLQJ�3OHLVWRFHQH�KXPDQV�PD\�KDYH�GLIIHUHG�IURP�WKRVH�RI�PRGHUQ�KXQWHU�JDWKHUHUV�EXW� WKH�PXOWLSOLFLW\�DQG�VSHFLILFLW\�RI�WKHP�ZLOO�QRW�KDYH��PDQ\�VSHFLILF�SUREOHPV�LV�QRW D�QHFHVVDU\�DQG�VXIILFLHQW�FRQGLWLRQ�IRU�PDQ\�VSHFLILF�FRJQLWLYH�PRGXOHV������$UFKHRORJLFDO�(YLGHQFH�'HVSLWH�0LWKHQ
V�ZRUULHV�DERXW�&7�PRGXODULVP�LW�LV�DSSDUHQW�IURP�KLV�SKDVHV�RI�FDWKHGUDO�FRQVWUXFWLRQ�WKDW�KH� UHJDUGV� RXU�PRUH�GLVWDQW� DQFHVWRUV� DV� KDYLQJ� KDG�PLQGV� VWUXFWXUHG� OLNH� D�6ZLVV�$UP\�.QLIH�� ,QGHHG��0LWKHQ�GRHV�QRW�VHH�DQ\�DUFKDHRORJLFDO�HYLGHQFH�IRU�IOXLGLW\�XQWLO�WKH�ULVH�RI�WKH�0RGHUQ�+XPDQV��+RPR�VDSLHQV�VDSLHQV��WKLV�LV�$FW����DQG�FULWLFDOO\�VHHV�WKH�VRUW�RI�PRGXODULVP�&7�DUJXH�IRU�RQO\�LQ +RPR�HUHFWXV��+RPR� KHLGHOEHUJHQVLV� DQG� +RPR� QHDQGHUWKDOHQVLV� � WKH� (DUO\� +XPDQV�� DV� 0LWKHQ� FDOOV� WKHP� �WKLV� LV�
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��

SUHGRPLQDQWO\�$FW����DOWKRXJK�WKH�1HDQGHUWKDOV�DQG�+RPR�KHLGHOEHUJHQVLV� OLQJHU�LQWR�$FW�����7KLV�GDWHV�SXUHO\�PRGXODU�WKLQNHUV�HDUOLHU�WKDQ�&7
V 3OHLVWRFHQH�K\SRWKHVLV��$W� WLPHV�RQH�EHFRPHV�XQHDV\�DERXW� WKH�DUFKDHRORJLFDO� HYLGHQFH�0LWKHQ�KDV� XVHG��)RU� LQVWDQFH��RQH�RI� WKH�FODLPV�KH�PDNHV�LV� WKDW�ZH�FDQ�VHH�HYLGHQFH�RI�PRGXODULVP�LQ�(DUO\�+XPDQV�IURP�WKH�VSDWLDO�UHODWLRQVKLSV� EHWZHHQ� YDULRXV� PDWHULDO� DVVHPEODJHV�� ,W� ZRXOG� DSSHDU� WKDW� WHFKQLFDO� LQWHOOLJHQFH�XVLQJ�DFWLYLWLHV�� VXFK� D� WRRO�PDNLQJ�� ZHUH� FDUULHG� RXW� VHSDUDWHO\� IURP� RWKHU� DFWLYLWLHV�� 7UDGLWLRQDOO\�� WKH� VPDOO�FOXVWHUV�RI�WRRO�IUDJPHQWV�DVVRFLDWHG�ZLWK�(DUO\�+XPDQ�VLWHV�ZHUH�WKRXJKW�WR�EH�LQGLFDWLYH�RI�VPDOO�VRFLDO�JURXSV��ZKLFK�FRQIOLFWV�ZLWK�VXJJHVWLRQV�RI�ODUJHU�JURXSV�EDVHG�XSRQ�EUDLQ�VL]H�GDWD�HWF���0LWKHQ�VXJJHVWV�WKDW� PRGXODU� FRJQLWLRQ�PHDQW� WKDW� WRRO� DFWLYLWLHV� ZHUH� FDUULHG� RXW� VHSDUDWHO\� IURP�� VD\�� VRFLDO� DFWLYLWLHV��7KHUHIRUH��WKH�IUDJPHQWV�RI�WRROV�IRXQG�PD\�QRW�SURYLGH�DQ\�LQIRUPDWLRQ�DERXW�RYHUDOO�JURXS�VL]H�DV�RQO\�D�IUDFWLRQ�RI�WKH�JURXSV�PLJKW�EH�PDNLQJ�WRROV�DW�DQ\�RQH�WLPH��0RGHUQ�KXPDQV�ZLOO�KDYH�XQGHUWDNHQ�PDQ\��LI�QRW�DOO��RI� WKHLU�DFWLYLWLHV� LQ�WKH�RQH�SODFH�VXFK�WKDW� WKH\�VRFLDOLVHG�ZKLOVW�PDNLQJ�WRROV�HWF���7KH�ODUJHU�FOXVWHUV�RI� WRRO� IUDJPHQWV�� DQG�RWKHU� LWHPV�� IRXQG�RQ�0RGHUQ�+XPDQ�VLWHV�PLJKW� LQGLFDWH� WKDW� WKLV� LV� WKH�FDVH��DQG�WKHVH�DVVHPEODJHV�PLJKW�DOVR�JLYH�D�EHWWHU�NH\�WR�JURXS�VL]H�DV�D�UHVXOW��0LWKHQ�FODLPV�WKDW�WKLV�LV�GXH�WR�DQ�LQWHJUDWHG�DQG�IOXLG�PLQG��,�DP�QRW�VXUH� WKDW� WKLV�SDUWLFXODU�DUJXPHQW�VXSSRUWV� WKH�QRWLRQ�RI�PRGXODULVP�LQ�(DUO\�+XPDQV��:K\�ZRXOG� DQ�(DUO\�+XPDQ�SK\VLFDOO\�PRYH� LWVHOI� WR� D� GLIIHUHQW� VLWH� IRU� GLIIHUHQW� DFWLYLWLHV� DQG�ZK\� LV�0LWKHQ�VR�VXUH�WKDW�QR�VRFLDO�LQWHUDFWLRQ�ZHQW�RQ�DW�WKH�WRRO�PDNLQJ�VLWHV"�,QGHHG�0LWKHQ�VHHPV�WR�ZHDNHQ�KLV�RZQ�DUJXPHQW�
���� WKH� FRPSOH[� VRFLDO� EHKDYLRXU� DQG� ODUJH� VRFLDO� DJJUHJDWLRQV� RI� (DUO\� +XPDQV� WRRN�SODFH� HOVHZKHUH� LQ� WKH� ODQGVFDSH�� SHUKDSV� QR�PRUH� WKDQ� D� IHZ�PHWUHV� DZD\� � DQG� DUH�DUFKDHRORJLFDOO\�LQYLVLEOH�WR�XV�WRGD\���S�������

,I� DUFKDLF� VRFLDO� EHKDYLRXUV� DUH� DUFKDHRORJLFDOO\� LQYLVLEOH� KRZ� FDQ� KH� EH� FHUWDLQ� WKDW� WKH\� KDSSHQHG�HOVHZKHUH"� %XW�� HYHQ� LI� (DUO\� +XPDQV� GLG� PRYH� DERXW�� DV� 0LWKHQ� VXJJHVWV�� ZK\ GRHV� WKLV� LQGLFDWH�PRGXODULW\"� 0RGHUQ� +XPDQV� KDYH� VSHFLILF� VLWHV� IRU� WRRO� PDNLQJ�� IRU� EXWFKHU\� RI� DQLPDOV�� IRU� VH[XDO�EHKDYLRXU� HWF�� EXW� QR� RQH� ZRXOG� DUJXH� WKDW� WKH� JHRJUDSK\� RI� WKHVH� HYHQWV� LQGLFDWHV� D� FRJQLWLYH� GRPDLQ�JRYHUQLQJ�HDFK�RQH��1RQH�WKH�OHVV��WKH�PDVVLYH�FKDQJHV�LQ�WHFKQRORJ\�WKDW�ZH�VHH�LQ�$FW���GR�VXJJHVW�D�UDGLFDO�FRJQLWLYH�FKDQJH�ZKLFK�PLJKW�EH�GXH�WR�PRGXODU�LQWHJUDWLRQ�LI�ZH�FDQ�ILQG�VXSSRUW�IRU�(DUO\�+XPDQ�PRGXODULW\������&RQFOXVLRQ�7KHUH�DUH�D�QXPEHU�RI�UHDVRQV�IRU�UHFRPPHQGLQJ�WKLV�ERRN��)LUVW��0LWKHQ�KDV�SURYLGHG�FRJQLWLYH�VFLHQWLVWV�ZLWK� D� QHZ�PHWKRG� RI� DQDO\VLQJ� DUFKDHRORJLFDO� ILQGV� ZKLFK� VKDOO� SURYH� YHU\� IUXLWIXO�� GHVSLWH� WKH� DERYH�UHVHUYDWLRQV�� 6HFRQG�� 0LWKHQ� KDV� SUHVHQWHG� VFKRODUV�� ZLWKLQ� KXPDQ� HYROXWLRQDU\� GLVFLSOLQHV�� ZLWK� D�WDQWDOLVLQJ��DQG�WKHUHIRUH�SURYRFDWLYH��VWUXFWXUH�IRU�WKH�VKLIWV�LQ�FRJQLWLYH�HYROXWLRQ�EDVHG�RQ�D�QXPEHU�RI�GLIIHUHQW�GLVFLSOLQHV��7KLUG��LI�DQ\�FRJQLWLYH�VFLHQWLVW�VWLOO�KDYH�GRXEWV�DERXW�WKH�LPSRUWDQFH�RI�HYROXWLRQDU\�PRGHOOLQJ� IRU� WKHRULHV�DERXW� WKH�PLQG�� WKLV�ERRN� LV�RQH�RI� WKH�EHVW� UHPHGLHV�DYDLODEOH� WKDQNV� WR� LWV� OXFLG�VW\OH�DQG�EROG�DWWHPSW�WR�WHOO�WKH�ZKROH�VWRU\��,�DP�LQFOLQHG�WR�WUHDW�WKH�GHWDLO�RI�WKLV�VWUXFWXUH�ZLWK�FDXWLRQ�EXW�LW�GHVHUYHV�VHULRXV�DWWHQWLRQ�DQG�ZLOO�JHQHUDWH�PXFK�IXWXUH�UHVHDUFK��)LQDOO\��WKHUH�LV�PXFK�LQ�WKLV�ERRN�,� KDYH�QRW�ZULWWHQ� DERXW��1RWDEO\� WKH� VHFWLRQV� RQ� FXOWXUH�� DUW� DQG� IDUPLQJ�� DQG�KRZ�D� IOXLG�PLQG� DOORZV�WKHVH� WKLQJV� WR�RFFXU�� DUH� IDVFLQDWLQJ�H[SORUDWLRQV�DQG� WDNH�RQH� IDU�EH\RQG� WKH�GULHU� DVSHFWV�RI� FRJQLWLYH�WKHRU\��,Q�VKRUW��0LWKHQ�KDV�VKRZQ�XV�WKDW�WKH�PLQG�LV�ERWK�P\VWHULRXV�DQG�H[SOLFDEOH��&RS\ULJKW�7�(�'LFNLQV������5HIHUHQFHV�%DUNRZ��-���&RVPLGHV��/��	�7RRE\��-���(GV���������7KH�$GDSWHG�0LQG��2[IRUG�8QLYHUVLW\�3UHVV��&ODUN��$�� ������� 
/DQJXDJH��7KH�8OWLPDWH�$UWLIDFW�
�3UHFLUFXODWHG�06�RI�D�SDSHU�JLYHQ� WR� WKH�+DQJ�6HQJ�&HQWUH�IRU�&RJQLWLYH�6WXGLHV��8QLYHUVLW\�RI�6KHIILHOG��'HQQHWW��'�&���������&RQVFLRXVQHVV�([SODLQHG� 3HQJXLQ�3UHVV��'HQQHWW��'�&���������'DUZLQ
V�'DQJHURXV�,GHD� 3HQJXLQ�3UHVV��'HQQHWW��'�&���������.LQGV�RI�0LQGV� :HLGHQIHOG�	�1LFROVRQ�'LFNLQV��7�(���������
7KH�6WDWH�RI�WKH�(YROXWLRQDU\�$UW�LQ�3V\FKRORJ\�
�&RQQH[LRQV�������
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'LFNLQV��7�(��	�)UDQNLVK��.���������5HYLHZ�RI�
'HQQHWW��'�&����������.LQGV�RI�0LQGV�
��+LVWRU\�DQG�3KLORVRSK\�RI�3V\FKRORJ\�1HZVOHWWHU��%ULWLVK�3V\FKRORJLFDO�6RFLHW\��6SULQJ����������� ����'XQEDU��5��,��0���������
&RHYROXWLRQ�RI�QHRFRUWLFDO�VL]H��JURXS�VL]H�DQG�ODQJXDJH�LQ�KXPDQV�
�%HKDYLRXUDO�DQG�%UDLQ�6FLHQFHV����������� �����
$�UHSRUW�RQ�WKH�&RQIHUHQFH�RQ�0HWDUHSUHVHQWDWLRQ�SUHVHQWHG�E\�WKH�&RJQLWLYH�6FLHQFH�3URJUDP�RI�6LPRQ�)UDVHU�8QLYHUVLW\�DW�+DUERXU�&HQWUH'DYLG�%\UG
7KH� FRJQLWLYH� WXUQ� LQ� SKLORVRSK\� DQG� SV\FKRORJ\� KDV� OHG� VRPH� WR� ZRQGHU� �LI� FRJQLWLYH� VFLHQFH� LV� WKH�DQVZHU��ZKDW�ZDV�WKH�TXHVWLRQ"��,W�KDV�EHHQ�FODLPHG�WKDW�WKHRULHV�RI�PHQWDO�UHSUHVHQWDWLRQ�DUH�PLVGLUHFWHG�LI�WKH�JRDO�LV�WR�UHDFK�DQ�H[SODQDWLRQ�RI�KLJKHU�OHYHO�SKHQRPHQD�VXFK�DV�FRQVFLRXVQHVV�RU�SHUVRQDO�LGHQWLW\��(YHQ�LI�ZH�FRXOG�IRUPXODWH�DQ�DFFRXQW�RI�KRZ�LW�LV�WKDW�D�FRJQLWLYH�V\VWHP�UHSUHVHQWV�LWV�VXUURXQGLQJV��IRU�H[DPSOH��VXFK�WKDW�LW�VXFFHVVIXOO\�LGHQWLILHV�DQG�QDYLJDWHV�DERXW�REMHFWV��KRZ�FRXOG�WKLV�KHOS�WR�H[SODLQ�WKH�PRUH�VRSKLVWLFDWHG�HOHPHQWV�RI�KXPDQ�FRJQLWLRQ"�2QH� DWWHPSW� WR� DGGUHVV� WKLV� LVVXH� LV� SURYLGHG� E\� UHFHQW� ZRUN� RQ� PHWDUHSUHVHQWDWLRQ�� ,W� LV� WKLV�DYHQXH�WKDW�WKH�9DQFRXYHU�&RJQLWLYH�6FLHQFH�&RQIHUHQFH��RUJDQLVHG�E\�WKH�&RJQLWLYH�6FLHQFH�3URJUDP�$W�6LPRQ�)UDVHU�8QLYHUVLW\��FKRVH�WR�LQYHVWLJDWH�WKLV�\HDU��7KH� UROH� PHWDUHSUHVHQWDWLRQ� SOD\V� LQ� DFFRXQWLQJ� IRU� KXPDQ� FRJQLWLRQ� KDV� EHHQ� QHDWO\� VXPPDULVHG� E\�1RUPDQ�6ZDUW]��

&RJQLWLYH� V\VWHPV� DUH� FKDUDFWHULVHG� E\� WKHLU� DELOLW\� WR� FRQVWUXFW� DQG� SURFHVV�UHSUHVHQWDWLRQV�RI�REMHFWV�DQG�VWDWHV�RI�DIIDLUV��5HSUHVHQWDWLRQV�DUH�WKHPVHOYHV�REMHFWV�LQ�WKH� ZRUOG� DQG� WKHUHIRUH� SRWHQWLDO� REMHFWV RI� �VHFRQG�RUGHU� RU� PHWD��� UHSUHVHQWDWLRQV��+RZHYHU��KXPDQV�VHHP�WR�EH�QHDUO\�XQLTXH�LQ�WKHLU�DELOLW\�WR�UHSUHVHQW�UHSUHVHQWDWLRQV��7KLV�PHWD�UHSUHVHQWDWLRQDO�DELOLW\�SOD\V�D�FHQWUDO�UROH�LQ�UHIOHFWLYH�WKLQNLQJ�DQG�LQ�KXPDQ�LQWHUDFWLRQ���6ZDUW]��SHUVRQDO�FRPPXQLFDWLRQ�����2FWREHU�������
7KH� FRQIHUHQFH�EURXJKW� WRJHWKHU� SKLORVRSKHUV� RI�PLQG�� SKLORVRSKHUV� RI� VFLHQFH�� SV\FKRORJLVWV�� OLQJXLVWV��DQG�DQWKURSRORJLVWV��7KH�WDONV�JLYHQ�ZHUH�DUUDQJHG�LQWR�VHYHQ�VHVVLRQV��HDFK�FRQVLVWLQJ�RI�WZR�WDONV��7KH�ILUVW�VHVVLRQ�ZDV�WLWOHG��0HWD�5HSUHVHQWDWLRQ��7KH�%URDG�9LHZ���DQG�$OYLQ�*ROGPDQ�OHG�WKH�GLVFXVVLRQ�ZLWK�KLV�WDON� �7KH�0HQWDOLVLQJ�)RON�� *ROGPDQ�ZDV��IRU�WKH�PRVW�SDUW��FRQFHUQHG�ZLWK�WKH�UROH�WKDW�PHWDUHSUHVHQWDWLRQV� SOD\� LQ� VLPXODWLRQ� WKHRULHV� �WKDW�*ROGPDQ� WDNHV� WR�EH� WKH�EHVW� DFFRXQW� IRU� WKLUG�SHUVRQ�XQGHUVWDQGLQJ���$FFRUGLQJ� WR� WKLV� DFFRXQW� RXU� EUDLQV�PLQGV� FRQWDLQ� UHSUHVHQWDWLRQV� WKDW� UHSUHVHQW�RWKHU�SHRSOH
V�UHSUHVHQWDWLRQV��,I�ZH�ZDQW�WR�XQGHUVWDQG�ZKDW�VRPHRQH�HOVH�PD\�LQIHU��KRZ�VRPHRQH�HOVH��WKLQNV���ZH �VLPXODWH��WKHLU�WKLQNLQJ�LQ�RXU�EUDLQ��$Q�H[DPSOH�PLJKW�EH�WKDW�LI�,�NQRZ�\RX�OLNH�WR�IHHG�FDWV�WKDW�FRPH�WR�\RXU�EDFN�GRRU��L�H��,�KDYH�D�UHSUHVHQWDWLRQ�WKDW�UHSUHVHQWV�\RXU�UHSUHVHQWDWLRQ�RI�OLNLQJ�WR�IHHG�FDWV��DQG�,�NQRZ�WKDW�\RX�NQRZ�WKHUH�FXUUHQWO\ LV�D�FDW�DW�\RXU�EDFN�GRRU��WKLV�LV�D�IXUWKHU�UHSUHVHQWDWLRQ�RI�RQH� RI� \RXU� UHSUHVHQWDWLRQV��� ,� FDQ� LQIHU� WKDW� \RX� ZDQW� WR� IHHG� WKH� FDW� FXUUHQWO\� DW� \RXU� EDFN� GRRU� E\�VLPXODWLQJ�\RXU�RZQ�WKLQNLQJ��$V�ORQJ�DV�QR�RWKHU�LQWHUIHULQJ�IDFWRUV�FRPH�LQWR�SOD\�WKLV�VLPXODWLRQ�RI�\RXU�WKRXJKWV� ZLOO� EH� FRUUHFW�� 6R�� DFFRUGLQJ� WR�*ROGPDQ�� VLQFH� WKH� DELOLW\� WR� UHSUHVHQW� WKH� UHSUHVHQWDWLRQV� RI�RWKHUV�LV�HVVHQWLDO�WR�XQGHUVWDQGLQJ�RWKHUV��PHWDUHSUHVHQWDWLRQ�SOD\V�D�SLYRWDO�UROH�LQ�XQGHUVWDQGLQJ�KXPDQ�FRJQLWLRQ��7KH�QH[W� WDON� LQ� WKH� �%URDG�9LHZ�� VHVVLRQ�ZDV�'DQLHO�'HQQHWW
V��0DNLQJ�7RROV� IRU�7KLQNLQJ��$SDUW�IURP�UDLVLQJ�JHQHUDO�TXHVWLRQV��VXFK�DV��FDQ�FKLPSDQ]HHV�PHWDUHSUHVHQW"���'HQQHWW�WULHG�WR�JLYH�XV�DQ�LQWXLWLYH�IHHO�IRU�ZK\�ZH�HYROYHG�WKH�DELOLW\� WR�PHWDUHSUHVHQW��+H�GLG�WKLV�E\�XVLQJ�DQ�H[DPSOH�ZKHUH�WKUHH�OLRQV�DUH�VWDONLQJ�D�VPDOO�JURXS�RI�JD]HOOH��%HIRUH�WKH�DPEXVK�RQH�RI�WKH�OLRQV�WDNHV�D�JURXS�RI�VWLFNV�DQG�URFNV�DQG��OLNH�D�SODQ�VFUDZOHG�LQ�WKH�GLUW�E\�SOD\HUV�LQ�D�KXGGOH��FRPPXQLFDWHV�WR�WKH�RWKHU�OLRQV�LWV�LQWHQW��1RZ�REYLRXVO\�ZH�GR�QRW� REVHUYH� DQLPDOV� GRLQJ� WKLV�� EXW�� LI� WKH\�GLG� LW�ZRXOG�EH� DQ� LPPHQVHO\�YDOXDEOH� WRRO� IRU� VXUYLYDO�� 'HQQHWW� VXJJHVWV� WKLV� LV� SUHFLVHO\� ZKDW� ZH� DUH� DEOH� WR� GR� LQ� RXU� EUDLQV� ZLWK�
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UHSUHVHQWDWLRQV��:H�GHYHORSHG� WKH� DELOLW\� WR� XVH� DQG�PDQLSXODWH� UHSUHVHQWDWLRQV� DQG�PHWDUHSUHVHQWDWLRQV�EHFDXVH�WKRVH�VSHFLHV�WKDW�FRXOG�GR�LW�ZRXOG�KDYH�DQ�DGDSWLYH�DGYDQWDJH�RYHU�WKRVH�WKDW�FRXOG�QRW��)ROORZLQJ� 'HQQHWW
V� WDON� FDPH� WKH� VHVVLRQ� RQ� HYROXWLRQDU\� SHUVSHFWLYHV�� ,Q� WKH� WDON� �0HWD�UHSUHVHQWDWLRQV� LQ�(YROXWLRQDU\�3HUVSHFWLYH�� /HGD�&RVPLGHV DQG�-RKQ�7RRE\ JDYH�DQ�DFFRXQW�RI�ZK\�WKH� W\SH� RI� PHWDUHSUHVHQWLQJ� WKDW� *ROGPDQ� GLVFXVVHG� HYROYHG� LQ� XV�� 7KH\� VXJJHVWHG� WKDW� ZH� GHYHORSHG�7R00
V���WKHRU\�RI�PLQG��PRGXOHV��FDSDEOH�RI�PHWDUHSUHVHQWDWLRQ�VR�WKDW�ZH�FRXOG��UHDG�PLQGV���+DYLQJ�HYROYHG�DV�VRFLDO�FUHDWXUHV��WKHVH�FDSDELOLWLHV�ZHUH�HVVHQWLDO�LQ�RUGHU�WR�SUHGLFW�WKH�DFWLRQV�RI�RWKHUV��7KRVH�LQGLYLGXDOV� WKDW� FRXOG� �OLQN� REVHUYDEOH� FXHV� �VXFK� DV� GLUHFWLRQ� JD]H�� WR� UHSUHVHQWDWLRQV� RI� XQREVHUYDEOH�PHQWDO VWDWHV� �VXFK� DV� ZDQWV� DQG� EHOLHIV���� ZRXOG� DFFUXH� DQ� DGDSWLYH� JDLQ�� (YLGHQFH� IRU� WKLV�� FODLP�&RVPLGHV�DQG�7RRE\��LV�VHHQ�LQ�FDVHV�RI�VFKL]RSKUHQLD�ZKHUH�WKH�DELOLW\�WR�PHWDUHSUHVHQW�VHHPV�WR�EUHDN�GRZQ�� $QGUHZ� :KLWHQ JDYH� D� WDON�� �&KLPSDQ]HH� &RJQLWLRQ� DQG� WKH� 4XHVWLRQ� RI� 0HQWDO� 5H�SUHVHQWDWLRQ�� WKDW�UHVSRQGHG�WR�'HQQHWW
V�HDUOLHU�FKLPS�VSHFXODWLRQ�ZLWK�D�SRVLWLYH��<HV��FKLPSDQ]HHV�GR�PHWDUHSUHVHQW��� :KLWHQ� DUJXHV� IRU� WKLV� RQ� WKH� VWUHQJWK� RI� REVHUYHG� FKLPSDQ]HH� DELOLWLHV� RI� LPLWDWLRQ���PLQGUHDGLQJ���DQG�SUHWHQFH��7KH�PRVW� LQWHUHVWLQJ�RI� WKHVH�DELOLWLHV���PLQGUHDGLQJ���ZDV�GLVSOD\HG� WR� WKH�DXGLHQFH� LQ� D� YLGHR� RI� D� FKLPSDQ]HH� WKDW� FRXOG� GLIIHUHQWLDWH� EHWZHHQ� VRPHRQH� NQRZLQJ� RQH� WKLQJ� DQG�VRPHRQH�NQRZLQJ�DQRWKHU��L�H���LW�FRXOG�WHOO�ZKHWKHU�VRPHRQH�KDG�D�FHUWDLQ�UHSUHVHQWDWLRQ�LQVWHDG�RI�RWKHU�UHSUHVHQWDWLRQV���7KH�YLGHR�VKRZHG�D�VLWXDWLRQ�ZKHUH�D�FKLPSDQ]HH�KDG�WKH�RSSRUWXQLW\�WR�SRLQW� WR�D�NH\��YLVLEOH�EXW�LQDFFHVVLEOH�WR�WKH�FKLPSDQ]HH��WKDW�ZRXOG�RSHQ�D�ORFNHG�ER[�FRQWDLQLQJ�WKH�FKLPSDQ]HH
V�IRRG�WKDW� WKH� NHHSHU� FRXOG� WKHQ� JHW� IRU� WKH� FKLPSDQ]HH�� 5HSHDWHG� H[SHULPHQWV� VKRZHG� WKDW� WKH� FKLPSDQ]HH�ZRXOG�UHOLDEO\�SRLQW�WR�WKH�NH\�ZKHQ�WKH�FKLPSDQ]HH�NQHZ�LWV�NHHSHU�GLG�QRW�NQRZ�ZKHUH�WKH�NH\�ZDV��DQG�QRW�SRLQW� WKH�NH\�ZKHQ� WKH� LW�NQHZ�WKDW� LWV�NHHSHU�GLG�NQRZ�ZKHUH� WKH�NH\�ZDV��:KLWHQ� WDNHV� WKLV� WR�EH�SURRI�RI�WKH�FKLPSDQ]HH
V�DELOLW\�WR�VXFFHVVIXOO\�UHSUHVHQW�WKH�UHSUHVHQWDWLRQV�RI�RWKHUV��7KH�QH[W�VHVVLRQ�ZDV�FRQFHUQHG�ZLWK�GHYHORSPHQWDO�SHUVSHFWLYHV��7KH�ILUVW�WDON�ZDV�$ODQ�/HVOLH
V��6SHFLDOLVDWLRQ� LQ� D� +LJKHU� &RJQLWLYH� )XQFWLRQ�� 1HXURSV\FKRORJLFDO� 6WXGLHV� RI� 0HWD�UHSUHVHQWDWLRQ���/HVOLH� EHOLHYHV� FKLOGUHQ� DWWHQG� WR�PHQWDO�UHSUHVHQWDWLRQV� QRW� E\� DFTXLULQJ�� RU� FRQVWUXFWLQJ�� D� WKHRU\� WKDW�GRHV�VR��EXW�E\�EHLQJ�ERUQ�ZLWK�D�7R00��+LV�DUJXPHQW�DULVHV�IURP�HYLGHQFH�RI�DXWLVWLF�FKLOGUHQ�WKDW�DUH�LQ�WKH� VDPH� HQYLURQPHQW� DV� QRUPDO� FKLOGUHQ�� \HW� WKH� DXWLVWLF� FKLOGUHQ� VLPSO\� ODFN� WKH� PDFKLQHU\� WR�PHWDUHSUHVHQW��6XVDQ�&DUH\
V� WDON�� �'LVWLQJXLVKLQJ�&RQFHSWXDO� (QULFKPHQW� IURP�&RQFHSWXDO� &KDQJH�� DUJXHG�WKDW�7R00
V��DV�V\VWHPV�RI�PHWDUHSUHVHQWDWLRQV��FKDQJH�GXULQJ�D�FKLOG
V�GHYHORSPHQW��6KH�ILUVW�PDGH�WKH�GLVWLQFWLRQ�EHWZHHQ�PHUH�DFFUHWLRQ�RI�NQRZOHGJH�DQG�JHQXLQH�FRQFHSWXDO�FKDQJH�E\�DQDORJ\� WR�D�VLPLODU�GLVWLQFWLRQ� PDGH� E\� KLVWRULDQV� RI� VFLHQFH� �.XKQ��� &DUH\� XVHG� :LOOLDPV� 6\QGURPH� FDVH� VWXGLHV� �ZKHUH�FKLOGUHQ�KDYH�WKH�DELOLW\�WR�LQFUHDVH�WKHLU�NQRZOHGJH��\HW�FDQQRW�XQGHUJR�FRQFHSWXDO�FKDQJH��DV�HYLGHQFH�IRU� WKH� GLVWLQFW� DELOLWLHV� RI� QRUPDO� FKLOGUHQ� WR� XVH� V\VWHPV� RI� PHWDUHSUHVHQWDWLRQV� WKDW� FDQ� XQGHUJR�FRQFHSWXDO�FKDQJH��7KH FRQFOXGLQJ�VHVVLRQ�RI�WKH�ILUVW�GD\�ZDV�RQ�WKH�OLQJXLVWLF�SHUVSHFWLYHV�RI�5D\PRQG�:��*LEEVDQG�'HLUGUH�:LOVRQ��*LEEV
�WDON���0HWDUHSUHVHQWDWLRQV�,Q�6WDJHG�&RPPXQLFDWLYH�$FWV�� VLPSO\�LOOXVWUDWHG�WKH�SHUYDVLYH� UROH�RI�PHWDUHSUHVHQWDWLRQV� LQ�RXU�FRPPXQLFDWLRQ�ZLWK�HDFK�RWKHU��HVSHFLDOO\� LQ�RXU�XVH�RI�PHWDSKRU�DQG�LURQ\��+H�VKRZHG�D�YLGHR�FOLS�IURP�D�GRFXPHQWDU\�RI�DQ�$PHULFDQ�IDPLO\�LQ�WKH�����
V��$�PRWKHU�GLVDSSURYLQJO\�VD\V�WR�KHU�VRQ���<RX�GRQ
W�GR�DQ\WKLQJ�DURXQG�KHUH��<RX
UH�D�QRWKLQJ���$QG�WKH�VRQ�UHVSRQGV���<HDK��\RX
UH�ULJKW��,
P�D�QRWKLQJ���+HUH�WKH�VRQ�LV�H[SUHVVLQJ�KLV�EHOLHI�WKDW�KLV�PRWKHU
V�EHOLHI�RI� KLP� LV� IDOVH�� ,I� UHSUHVHQWDWLRQV� SOD\� WKH� IRXQGDWLRQDO� UROH� RI� FRQVWLWXWLQJ� RXU� WKRXJKWV� WKDW� FRJQLWLYH�VFLHQWLVWV� WKLQN� WKH\� GR�� HYHQ� RXU� VLPSOH� HYHU\GD\� FRQYHUVDWLRQV� FRQWDLQ� PHWDUHSUHVHQWDWLRQV� RI� JUHDW�FRPSOH[LW\��,Q�DGGLWLRQ�WR�JLYLQJ�HYHQ�PRUH�H[DPSOHV�RI�PHWDUHSUHVHQWDWLRQV�LQ�QDWXUDO�ODQJXDJH�XVH��'HLUGUH�:LOVRQ
V� WDON�� �/LQJXLVWLF� 0HWD�UHSUHVHQWDWLRQ�� VKRZHG� KRZ� ZH� XVH� PHWDUHSUHVHQWDWLRQV� LQ� OLQJXLVWLF�FRPSUHKHQVLRQ� �RU� XWWHUDQFH� LQWHUSUHWDWLRQ��� 2QH� VWUDWHJ\� IRU� XWWHUDQFH� LQWHUSUHWDWLRQ� PLJKW� EH� 1DLYH�2SWLPLVP��WKH�OLVWHQHU� ORRNV� IRU�DQ�LQWHUSUHWDWLRQ�WKDW�VDWLVILHV� WKH�OLVWHQHU
V�H[SHFWDWLRQ�RI�FRQYHUVDWLRQDO�UHOHYDQFH��2U�XVLQJ�&DXWLRXV�2SWLPLVP��D� OLVWHQHU�PLJKW� ORRN�IRU�DQ�LQWHUSUHWDWLRQ�WKDW� WKH�VSHDNHU�PLJKW�KDYH� WKRXJKW�ZRXOG� VDWLVI\� WKH� OLVWHQHU
V� H[SHFWDWLRQ�RI� UHOHYDQFH��2U� HYHQ�6RSKLVWLFDWHG�8QGHUVWDQGLQJ��WKH�OLVWHQHU�ORRNV�IRU�DQ�LQWHUSUHWDWLRQ�WKDW�WKH�VSHDNHU�PLJKW�KDYH�WKRXJKW�WKH�OLVWHQHU�ZRXOG�WKLQN�ZRXOG�VDWLVI\� WKH� OLVWHQHU
V� H[SHFWDWLRQ� RI� UHOHYDQFH�� 7KH� GLIIHUHQW� VWUDWHJLHV� REYLRXVO\� PDNH� KHDY\� XVH� RI�PHWDUHSUHVHQWDWLRQV��7KH�QH[W�GD\�EHJDQ�ZLWK�D�VHVVLRQ�RQ�KLJKHU�RUGHU�FRJQLWLYH�SURFHVVHV��,Q�KLV�WDON���7KH�0HWDORRS�RI� ([HPSODULF� 5HSUHVHQWDWLRQ�� .HLWK� /HKUHU VXJJHVWHG� WKDW� PHWDUHSUHVHQWDWLRQV� SOD\� D� ODUJH� UROH� LQ�
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HYDOXDWLQJ�WKH�PHDQLQJ�RI�UHSUHVHQWDWLRQV�RU��DQDORJRXVO\��VWDWHPHQWV��)RU�H[DPSOH��ZKHQ�ZH�DUH�JLYHQ�WZR�VWDWHPHQWV�WKDW�DUH�DSSDUHQWO\�LQFRQVLVWHQW��VXFK�DV��WKLV�LV�JUHHQ��DQG��WKLV�LV�QRW�JUHHQ���ZH�PD\�XVH�WKH�ODUJHU� VWDWHPHQWV�� �-LP�EHOLHYHV� 
WKLV� LV� JUHHQ�
�� DQG� �,� EHOLHYH� 
WKLV� LV� QRW� JUHHQ�
�� WR� KHOS� XV� UHVROYH� WKH�DSSDUHQW� LQFRQVLVWHQF\�� /LNHZLVH�� /HKUHU� VXJJHVWV� ZH� GR� WKLV� ZLWK� UHSUHVHQWDWLRQV�� )LUVW� OHYHO�UHSUHVHQWDWLRQV� DUH� �TXRWHG�� DQG� WKHQ� XVHG� LQ� KLJKHU� OHYHO�PHWDUHSUHVHQWDWLRQV�� /HKUHU� FDOOV� WKLV� SURFHVV�PHWDPHQWDO�DVFHQW��EXW�KH�EHOLHYHV�LW�VXIIHUV�D�SRVVLEOH�UHJUHVV�VXFK�WKDW�LQ�RUGHU�WR�XQGHUVWDQG�D�ZRUG�RU�FRQFHSW��LW�KDV�EHHQ�DOOHJHG�WKDW ZH�PXVW�TXRWH�RU�UHSUHVHQW�LW��%XW�WR�XQGHUVWDQG�WKDW��ZH�KDYH�WR�TXRWH�RU�UHSUHVHQW� WKDW�� DQG� VR� RQ�� 7R� DYRLG� WKLV� UHJUHVV�� KH� VXJJHVWV� ZH� �REWDLQ� D� PLQLPDO� UHSUHVHQWDWLRQ� RI�PHDQLQJ�E\�XVLQJ�D�ZRUG�>RU�FRQFHSW@�DV�RXU�H[HPSODU�RI�D�FODVV�RI�ZRUGV�>RU�FRQFHSWV@�LQFOXGLQJ�LWVHOI���+H�FDOOV� WKLV�SURFHVV��H[HPSODULVDWLRQ��DQG�VD\V�WKDW� LW�DOORZV�RQH�WR�DVFHQG�WR�TXRWDWLRQ�DQG�GHVFHQG� WR�GLVTXRWDWLRQ��WKXV�HQGLQJ�WKH�UHJUHVV�LQ�D��KDUPOHVV�UHIHUHQWLDO�ORRS���$Q�H[DPSOH�ZRXOG�EH�LI�ZH�ZDQWHG�WR�UHSUHVHQW��DQG�KDYH�DFFHVV�WR�WKH�FRQWHQW�RI��WKH�VRQJ��7ZLQNOH��7ZLQNOH��/LWWOH�6WDU���:H�ZRXOG�UHSUHVHQW�LW� E\� TXRWDWLRQ�� �,� DP� WKLQNLQJ� RI� 
7ZLQNOH�� 7ZLQNOH�� /LWWOH� 6WDU�
�� %XW� LQ� LWV� TXRWHG� IRUP� WKH�UHSUHVHQWDWLRQ
V�PHDQLQJ� �FRQWHQW�� LV� RSDTXH��7R�XQGHUVWDQG� LWV� FRQWHQW�ZH� VLPSO\�GLVTXRWH� LW�� �2K�� \RX�ZDQW�WR�NQRZ�ZKDW�LW�PHDQV"�/LVWHQ��
7ZLQNOH��WZLQNOH��OLWWOH�VWDU��KRZ�,�ZRQGHU���
��'DYLG� 5RVHQWKDO JDYH� D� WDON� HQWLWOHG�� �&RQVFLRXV� 0HWDFRJQLWLRQ�� WKDW� FODLPHG� ZH� FDQ� XVH�PHWDUHSUHVHQWDWLRQV� WR� H[SODLQ� KRZ� ZH� DUH� FRQVFLRXV� RI� VRPH� PHQWDO� VWDWHV� RU� UHSUHVHQWDWLRQV� DQG� QRW�RWKHUV�� 7DNLQJ� PHPRU\� DV� DQ� H[DPSOH�� RXW� RI� DOO� WKH� PHPRULHV� �PHQWDO� VWDWHV�� WKDW� ZH� SRVVHVV�� DQG� RI�ZKLFK�ZH�FRXOG�EH�FRQVFLRXV��ZK\�LV�LW�WKDW�ZH�DUH�FRQVFLRXV�RI�VRPH��SHUKDSV�RQO\�RQH��UDWKHU�WKDQ�DOO�RI�RXU�PHPRULHV�DW�RQFH"�5RVHQWKDO�VXJJHVWV�D�PHQWDO�VWDWH�LV�FRQVFLRXV�LI�D�PHWD�PHQWDO��SRLQWHU��KDSSHQV�WR�EH� LQGLFDWLQJ� WKDW� VWDWH�� 7KLV� SRLQWHU� LV� D� KLJKHU� RUGHU� WKRXJKW� �RU�+27�� WKDW� VHOHFWV�� RXW� RI� DOO� SRVVLEOH�VWDWHV��WKH�RQH�RI�ZKLFK�WKH�FRJQLWLYH�V\VWHP�ZLOO�EH�FRQVFLRXV��5RVHQWKDO�WKLQNV�WKLV�PHFKDQLVP�DOORZV�XV�WR� H[SODLQ� ZK\� FRQVFLRXVQHVV� VHHPV� VR� VSRQWDQHRXV�� ZH� DUH� FRQVFLRXV� RQO\� RI� WKH� VWDWHV� WR� ZKLFK� WKH�PHQWDO��SRLQWHU��SRLQWV��DQG�QRW�RI�WKH�SRLQWHU�LWVHOI��7KH�QH[W�VHVVLRQ�RQ�PHWDUHSUHVHQWDWLRQV�DQG�VRFLDO�FRPPXQLFDWLRQ��ZDV�VRPHZKDW�GLVDSSRLQWLQJ�WR�PH�EHFDXVH�,�IDLOHG�WR�XQGHUVWDQG�WKH�DUJXPHQW�IRU�WKH�ILUVW�WDON��DQG�,�GLG�QRW�VHH�KRZ�WKH�VHFRQG�WDON�DGGUHVVHG� WKH� QRWLRQ� RI� PHWDUHSUHVHQWDWLRQ� DW� DOO�� ,Q� RXWOLQH�� WKH� ILUVW� WDON� E\�)UDQFRLV� 5HFDQDWL�� �7KH�,FRQLFLW\�RI�0HWD�UHSUHVHQWDWLRQV�� DUJXHG�WKDW�HYHQ�WKRXJK�WKHUH�LV�VRPHWKLQJ�PHWDUHSUHVHQWDWLRQDO�DERXW�GHIHUHQWLDO� UHSUHVHQWDWLRQ�� QDPHO\� WKDW� D� GHIHUHQWLDO� UHSUHVHQWDWLRQ� FRQWDLQV� D� PHWDUHSUHVHQWDWLRQDO�FRPSRQHQW� LQ� LWV� �FKDUDFWHU���5HFDQDWL�EHOLHYHV� WKH�FRQWHQW�RI� D�GHIHUHQWLDO� UHSUHVHQWDWLRQ� LV� QRW� DFWXDOO\�PHWDUHSUHVHQWDWLRQDO�DW�DOO��7KH� VHFRQG� WDON�� 6WHYHQ� 'DYLV
V� �'HIHUHQFH� DQG� &RQYHUVDWLRQ�� LQYHVWLJDWHG� WKH� QDWXUH� RI�OLQJXLVWLF� GHIHUHQFH� DQG� WKH� VRUWV� RI� FRQYHUVDWLRQDO H[FKDQJHV� WKDW� H[SHUWV� DQG� QRQ�H[SHUWV� PXVW� EH�SUHSDUHG�WR�HQJDJH�LQ�WR�PDNH�LW�WKH�FDVH�WKDW�QRQ�H[SHUWV�FDQ�UHIHU�WR��IRU�H[DPSOH��WKH�GLIIHUHQFHV�EHWZHHQ�HOPV�DQG�EHHFKHV��HYHQ�WKRXJK�WKH�QRQ�H[SHUWV�PD\�QRW�DFWXDOO\�NQRZ�WKH�GLIIHUHQFHV��)RUWXQDWHO\�WKH�QH[W�DQG�ILQDO�VHVVLRQ�ZDV�PXFK�FOHDUHU��5REHUW�:LOVRQ
V�WDON���7KH�0LQG�%H\RQG�,WVHOI�� GLVFXVVHG� WKH� H[WHUQDO� QDWXUH� RI� PHWDUHSUHVHQWDWLRQV� IROORZLQJ� IURP� DQ� H[WHUQDOLVW� DFFRXQW� RI�UHSUHVHQWDWLRQV�� +H� H[SORUHG� WKLV� LQ� WKH� DUHDV� RI� PHPRU\�� H[WHUQDO� V\PEROV�� FXOWXUH� DQG� HYROXWLRQ�� DQG�WKHRULHV�RI�PLQG�LQ�JHQHUDO��$Q�H[DPSOH�RI�WKLV�DSSURDFK�ZRXOG�EH�WKDW�RI�GHILQLQJ�D�FRJQLWLYH�V\VWHP�DV�D�PRQNH\� SOXV� D� V\PERO� PDQLSXODWLQJ� DSSDUDWXV� H[WHUQDO� WR� WKH� PRQNH\�� $Q\� PHWDUHSUHVHQWDWLRQV� ZH�DWWULEXWH�WR�WKH�PRQNH\�WKDW�PDNH�XVH�RI�WKH�PRQNH\
V�UHSUHVHQWDWLRQ�RI�REMHFWV��XVLQJ�WKH�V\PEROV�RI�WKH�DSSDUDWXV��ZLOO�KDYH�D��ZLGH��FRQWHQW��L�H���D�FRQWHQW�QRW�VROHO\�LQGLYLGXDWHG�LQ�WKH�PRQNH\��EXW�LQGLYLGXDWHG�E\�WKH�PRQNH\���DSSDUDWXV�V\VWHP��'DQLHO� 6SHUEHU
V� WDON�� �&XOWXUH� DQG� WKH� (SLGHPLRORJ\� RI� 0HWDUHSUHVHQWDWLRQV� VXJJHVWHG� WKDW�PHWDUHSUHVHQWDWLRQV�SOD\�D�PDMRU�UROH�LQ�KXPDQ�FRJQLWLRQ�LQ�WKUHH�DUHDV���PHQWDO�UHSUHVHQWDWLRQV�DWWULEXWHG�WR� VHOI� DQG� RWKHUV�� SXEOLF� �OLQJXLVWLF�� UHSUHVHQWDWLRQV�� DQG� DEVWUDFW� UHSUHVHQWDWLRQV� �H�J��� PDWKHPDWLFDO�WKHRUHPV���� 6SHUEHU� DUJXHV� WKDW�� LQ� WHUPV� RI� HYROXWLRQ�� DOWKRXJK� LW� PLJKW� EH� WKRXJKW� WKDW� OLQJXLVWLF�PHWDUHSUHVHQWDWLRQ�FDPH�ILUVW�� OLQJXLVWLF�UHSUHVHQWDWLRQ�SUHVXSSRVHV�WKH�DELOLW\� WR�DWWULEXWH�UHSUHVHQWDWLRQV�WR�RWKHUV��DQG�WKXV SV\FKRORJLFDO�UHSUHVHQWDWLRQ�PXVW�KDYH�HYROYHG�SULRU�WR�OLQJXLVWLF�UHSUHVHQWDWLRQ��+HQFH�SV\FKRORJLFDO� PHWDUHSUHVHQWDWLRQ� PXVW� DOVR� EH� VHHQ� DV� KDYLQJ� HYROYHG� SULRU� WR� OLQJXLVWLF�PHWDUHSUHVHQWDWLRQ��$OO�LQ�DOO��,�IHOW�WKH�FRQIHUHQFH�ZDV�YHU\�VXFFHVVIXO��,W�ZDV�ODUJH�HQRXJK�WR�GUDZ�VLJQLILFDQW�WDOHQW�IURP�GLYHUVH�ILHOGV��EXW�VPDOO�HQRXJK�WR�DOORZ�WKRVH�DWWHQGLQJ�WR�SHUVRQDOO\�HQJDJH�WKH�VSHDNHUV��0\�RQO\�TXDOP�ZDV�WKDW�WKHUH�ZDV�QRW�HQRXJK�WLPH�DOORFDWHG�IRU�TXHVWLRQV�DIWHU�HDFK�WDON��RQ�DYHUDJH��ILYH�PLQXWHV���
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1RWH8QOHVV�RWKHUZLVH�FLWHG��DOO�TXRWHG�PDWHULDO�FDPH�IURP�WKH�WDONV�RU�WKHLU�UHVSHFWLYH�KDQGRXWV��
$�3HUVRQDO�9LHZ�RI�7KH�&LED�2SHQ�0HHWLQJ
0DUJDUHW�&OHJJ'HSDUWPHQW�RI�$QWKURSRORJ\�8QLYHUVLW\�&ROOHJH�/RQGRQ�
3V\FKRORJLFDO�DGDSWDWLRQV�KDYH�HYROYHG�IRU�WKH�VDPH�UHDVRQ�DV�SK\VLFDO�DGDSWDWLRQV��EHFDXVH�WKH\�HQKDQFH�WKH�ILWQHVV�RI�WKH�LQGLYLGXDO��5HVHDUFK�LQ�FRJQLWLYH�HYROXWLRQ�QHHGV�D�PRUH�LQWHJUDWHG�DSSURDFK�LI�WKH�XQGHU�O\LQJ� VWUXFWXUH� DQG� IXQFWLRQ� RI� VXFK� DGDSWDWLRQV� LV� WR� EH� XQGHUVWRRG�� 7KH� &KDUDFWHULVLQJ� +XPDQ�3V\FKRORJLFDO�$GDSWDWLRQ�2SHQ�0HHWLQJ�DW� WKH�:HOOFRPH�&HQWUH� IRU�0HGLFDO�6FLHQFH�DGGUHVVHG�VRPH�RI�WKHVH� FRQFHUQV�� 7KH� PHHWLQJ� SUHVHQWHG� KLJKOLJKWV� IURP� WKH� &LED� )RXQGDWLRQ� V\PSRVLXP� RQ� KXPDQ�SV\FKRORJLFDO� DGDSWDWLRQ� WR� D� ZLGHU� DXGLHQFH�� 7KH� DSSURDFK� ZDV� EURDG� EULQJLQJ� WRJHWKHU� SV\FKRORJ\��DQWKURSRORJ\��HYROXWLRQDU\�ELRORJ\�DQG�FRJQLWLYH�VFLHQFH��0DQ\�RI�WKH�VSHDNHUV
�ZRUN�HPEUDFHG�FRQFHSWV�IURP�DOO�RU�PDQ\�RI�WKHVH�GLVFLSOLQHV��7KUHH�UHFXUULQJ�WKHPHV�ZRXQG�WKHLU�ZD\�WKURXJK�WKH�WDONV��7KH�ILUVW�ZDV�WKH�FRPSOHPHQWDU\�QDWXUH�RI�WKH�UHVHDUFK�DFURVV�WKHVH�ILHOGV�DQG�WKH�LPSRUWDQFH�RI�OHDUQLQJ�IURP�RWKHU�GLVFLSOLQHV�� 7KH� VHFRQG� ZDV� WKH� LPSRUWDQFH� RI� KXPDQ� VRFLDO� OLIH� LQ� VKDSLQJ� FRJQLWLYH� GHYHORSPHQW� DQG�ILQDOO\�WKH�QHHG�WR�ORRN�IXUWKHU�WKDQ�RXU�RZQ�VSHFLHV��WR�RWKHU�DQLPDOV��WR�KHOS�UHYHDO�WKH�KLGGHQ�QDWXUH�RI�RXU�RZQ�EHKDYLRXU�DQG�FRJQLWLRQ��3DXO�*DXOLQ�VWUHVVHG�WKH�FRPSOHPHQWDU\�QDWXUH�RI�WKH�TXHVWLRQV�DVNHG��WKH�KRZ�RI�SV\FKRORJ\�DQG�WKH� ZK\� RI� HYROXWLRQDU\� ELRORJ\�� +H� DGYRFDWHV� XVLQJ FURVV� FXOWXUDO� FRPSDULVRQV� DV� WKLV� JLYHV� D� EURDG�SHUVSHFWLYH�RI�WKH�FKDUDFWHULVWLFV�RI�KXPDQ�EHKDYLRXU�WKDW�XQFRYHU�ZKDW�KXPDQ�EHKDYLRXU�ZDV�GHVLJQHG�WR�GR��+H�ORRNV�DW�WZR�W\SHV�RI�EHKDYLRXU��)LUVWO\�KXPDQ�XQLYHUVDOV��EHKDYLRXU�WKDW�LV�H[SUHVVHG�UHJDUGOHVV�RI�FXOWXUDO�GLIIHUHQFHV��ZKLFK�DUH�SUREDEO\�IL[HG�LQ�WKH�VSHFLHV�E\�HYROXWLRQ��6HFRQGO\��FRQGLWLRQDO�XQLYHUVDOV��EHKDYLRXU�WKDW�YDULHV�SUHGLFWDEO\�ZLWK�VRPH�HQYLURQPHQWDO�SDUDPHWHU��7KLV�DSSURDFK�KDV�PXFK�LQ�FRPPRQ�ZLWK� WKDW� WDNHQ�ZKHQ� ORRNLQJ� DW� SK\VLFDO� DGDSWDWLRQV�� ,W� DFNQRZOHGJHV� WKH� SODVWLFLW\� RI� EHKDYLRXU� ZKLOH�UHWDLQLQJ�WKH�VSHFLHV�VSHFLILF�QDWXUH�RI�RWKHU�DGDSWDWLRQV��7R�XQGHUVWDQG�IXOO\�ZKDW�LV�KDSSHQLQJ�UHVHDUFKHUV�QHHG�WR�IRUPXODWH�TXHVWLRQV��DV�*DXOLQ�PDLQWDLQV��IURP�PDQ\�GLIIHUHQW�YLHZSRLQWV��/HGD�&RVPLGHV�DOVR�DUJXHV�IRU�WKH�QHHG�WR�XVH�PHWKRGV�GHYHORSHG�LQ�RWKHU�GLVFLSOLQHV�LI�WKH\�IXOILO�WKH� FULWHULD� IRU� H[DPLQLQJ� KXPDQ� FRJQLWLYH� DGDSWDWLRQ�� 6KH� EHOLHYHV� WKDW� WKH� DGDSWLRQLVW� SURJUDPPH� RI�HYROXWLRQDU\� ELRORJ\� JLYHV� WKH� WKHRUHWLFDO� VWDQGDUGV� E\� ZKLFK� WR� GLVVHFW� KXPDQ� FRJQLWLYH� DUFKLWHFWXUH��VSHFLILFDOO\�VRFLDO�FRJQLWLRQ��ZKLFK�FDQ�EH�FKDUDFWHULVHG�DV�D�VXLWH�RI�LQWHJUDWHG�PHFKDQLVPV��6KH�OLNHQHG�WKLV� WR� D�6ZLVV� DUP\� NQLIH�� WKH�PLQG� DV� D�PXOWLIXQFWLRQ� WRRO�� 6KH� VHHV� WKH� EUDLQ� DV� FRPSRVHG�RI� D ODUJH�QXPEHU� RI� H[SHUW� V\VWHPV�� 7KHVH� V\VWHPV� DUH� VSHFLDOLVHG� IRU� UHDVRQLQJ� DQG� PDNLQJ� GHFLVLRQV� DERXW�GLIIHUHQW�DVSHFWV�RI� WKH�VRFLDO�ZRUOG��7KH�UHDVRQLQJ�KXPDQV�DUH�VSHFLILFDOO\�JRRG�DW� LV� WKDW� LQYROYHG� LQ�D�VRFLDO� FRQWH[W�� 3UREOHPV� WKDW� DUH� GLIILFXOW� WR� VROYH� LQ� DQ� DEVWUDFW� ZD\� DUH� HDVLO\� VROYHG� ZKHQ� D� VRFLDO�GLPHQVLRQ� LV� DGGHG�� 6KH� PDLQWDLQV� WKDW� WKHUH� DUH� GHGLFDWHG� FRJQLWLYH� V\VWHPV� IRU� VRFLDO� VLWXDWLRQV��+RZHYHU�� DOWKRXJK� WKHUH� LV� HYLGHQFH� IRU� VXFK� V\VWHPV� WKHUH� LV� DOVR� HYLGHQFH� IRU� D� ODUJHU� GHJUHH� RI�HQYLURQPHQWDO�LQSXW��$�YDULHW\�RI�DQLPDO�H[SHULPHQWV��IRU�H[DPSOH�:LHVHO�	�+XEHO�������.LOODFNH\�HW�DO�������5DNLF�	�5LOH\�������KDYH�VKRZQ�WKDW�GLIIHUHQW�DUHDV�RI�WKH�EUDLQ�FDQ�EH�PDGH�WR�DVVXPH�IXQFWLRQV�RWKHU� WKDQ� WKDW�H[SHFWHG��GHSHQGLQJ�RQ� WKH�VHQVRU\� LQSXW� WR� WKHP� �� ,W� VHHPV� OLNHO\� WKDW� FRJQLWLYH�V\VWHPV�KDYH�D�VLPLODU�SODVWLFLW\�DQG�SUHVHQW�XVH�PD\�QRW�GLYXOJH�RULJLQDO�IXQFWLRQ��2WKHU�VSHDNHUV�DOVR� IHOW� WKDW�VRFLDO�FRJQLWLRQ�ZDV�DW� WKH� URRW�RI�PDQ\�SV\FKRORJLFDO�DGDSWDWLRQV��0DUJR�:LOVRQ� VXJJHVWHG WKDW�PDQ\�SV\FKRORJLFDO� DGDSWDWLRQV� KDYH� HYROYHG� IRU� VRFLDO� OLYLQJ��6RFLDO� OLIH�ODUJHO\� FRPSULVHV� LQWHUDFWLRQV� ZLWK� UHODWLYHV� DQG� IULHQGV�� %XW� PRVW� LQYHVWLJDWLRQV� LQ� SV\FKRORJ\� KDYH�IRFXVHG�RQ� LQWHUDFWLRQ�ZLWK� VWUDQJHUV��(YLGHQFH�RI�YDULRXV� W\SHV� VKRZV�H[DPSOHV�RI� UHODWLRQVKLS� VSHFLILF�VRFLDO�SV\FKRORJLHV��2QH�DUHD�WKDW�LOOXVWUDWHV�WKLV�LV�LQWHUSHUVRQDO�FRQIOLFWV��6KH�KDV�ORRNHG�DW�YLFWLP�NLOOHU�SDWWHUQV�RI�KRPLFLGHV�IRU�FRQWH[W��QDWXUH�DQG�GHPRJUDSK\��0DOH�VH[XDO�MHDORXV\�DV�WKH�QXPEHU�RQH�PRWLYH�IRU�PXUGHU�DSSHDUV�WR�EH�FURVV�FXOWXUDO��&KLOGUHQ�WRR�DUH�PRVW�DW�ULVN�IURP�XQUHODWHG�PDOHV�ZLWK�ZKRP�WKH\�OLYH�� ,Q� HYROXWLRQDU\� WHUPV� WKLV�PDNHV� VHQVH�� WKH�PDOH� LV� VDIH� JXDUGLQJ�KLV� JHQHWLF� IXWXUH� E\� HOLPLQDWLQJ�
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WKRVH�ZKR�ZRXOG� VXSSODQW� KLV� RZQ�RIIVSULQJ��7KLV� GRHV� QRW� RI� FRXUVH� FRQGRQH� VXFK�EHKDYLRXU� EXW� GRHV�VKRZ�RXU�PDPPDOLDQ�KHULWDJH��ZKHUH�VXFK�EHKDYLRXU�RFFXUV�ZKHQ�D�QHZ�PDOH�WDNHV�FRQWURO��-RKQ�7RRE\�SURSRVHG�WKDW�KXPDQ�VRFLDO�OLIH�KDV�IRUPHG�SDWKZD\V�WR�WKH�HYROXWLRQ�RI�DOWUXLVP�WKDW�DUH� DOWHUQDWH� WR� NLQ� VHOHFWLRQ� DQG� UHFLSURFDO� DOWUXLVP� LQ� H[SODLQLQJ� KXPDQ� ORYH� DQG� IULHQGVKLS�� 6RPH�GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV�RI�DOWUXLVP��VSHFLILFDOO\�H[SHFWLQJ�D�SD\�EDFN��DUH�VHHQ�LQ�DOO�FXOWXUHV�DV�D�ODFN�RI�IULHQGVKLS��+H�WKHUHIRUH�PDLQWDLQV�WKDW�KXPDQV�KDYH�HYROYHG ULVN\�EHKDYLRXU�ZKLFK�GDPDJHV�VKRUW�WHUP�ILWQHVV�EXW�GHPRQVWUDWHV�ORQJ�WHUP�FRPPLWPHQW��$OWKRXJK�KLV�LGHDV�DUH�WHPSWLQJ��PDQ\�RI�WKH�EHKDYLRXUV�KH�GHVFULEHV�PD\�VWLOO�EH�H[SODLQHG�E\�JDPH�WKHRU\��/DKQR�������DQG�H[WHQVLRQV�RI�NLQ�VHOHFWLRQ��5XVKWRQ��5XVVHOO�DQG�:HOOV��������+RZHYHU��KLV�SURSRVDOV�DSSHDU�WR�EH�DW�DQ�HDUO\�VWDJH�RI�IRUPXODWLRQ�DQG�LW�ZLOO�EH�LQWHUHVWLQJ�WR�VHH�KRZ�7RRE\�GHYHORSV�KLV�LGHDV��7KH�QHHG�IRU�D�FRPSDUDWLYH�DSSURDFK�LQ�XQGHUVWDQGLQJ�EHKDYLRXU�DQG�FRJQLWLRQ�ZDV�SURSRVHG�E\�ERWK�0DUF +DXVHU� DQG� 'DYLG� 6KHUU\�� 7KH� IRUPHU� VWUHVVHG� WKH� QHHG� IRU� PHWKRGV� WKDW� FRXOG� ORRN� DFURVV�VSHFLHV��PDNLQJ�FRPSDULVRQV�GLUHFW� DQG� UHOHYDQW��+H�PDGH� WKH�SRLQW� WKDW� QRW�RQO\�GR�RWKHU� VSHFLHV�KDYH�GLIIHUHQW�PLQGV� VR� WRR� GR� KXPDQ� LQIDQWV��+H� KDV� XVHG� D� WHFKQLTXH� GHYHORSHG� WR� DVVHVV� WKH� FRJQLWLRQ� RI�KXPDQ�SUH�OLQJXLVWLF�LQIDQWV�RQ�QRQ�KXPDQ�SULPDWHV��7KH�WHFKQLTXH�PDNHV�XVH�RI�WKH�DELOLW\�WR�FRXQW�WKDW�LV�HYLGHQW�LQ�SULPDWHV�LQ�WKH�ZLOG��7KH�VXEMHFW�ORRNV�SUHIHUHQWLDOO\�ORQJHU�DW�REMHFWV�WKDW�DUH�QRW�WKH�RXWFRPH�H[SHFWHG�� IRU� H[DPSOH� WZR� SLHFHV� RI� IUXLW� DSSHDULQJ�ZKHQ� RQO\� RQH�ZDV� VHHQ� JRLQJ� LQ�� 7KLV� H[SHFWDQF\�YLRODWLRQ�LV�VHHQ�LQ�ERWK�QRQ�KXPDQ�SULPDWHV�DQG�KXPDQ�LQIDQWV�ROGHU�WKDQ�RQH�\HDU��7KHUHIRUH�ERWK�KDYH�WKH�DELOLW\�WR�VWRUH�UHSUHVHQWDWLRQV��7KLV�W\SH�RI�FRPSDULVRQ�PD\�DOORZ�XV�WR�GLVWLQJXLVK�EHWZHHQ�FRJQLWLYH�GRPDLQV�VKDUHG�ZLWK�RWKHU�SULPDWH�DQG�WKRVH�VSHFLILF�WR�KXPDQV�SUHVXPDEO\�VKDSHG�E\�ODQJXDJH��+DXVHU
V�ZRUN�LV�UHIUHVKLQJ�LQ�WKDW�LW�ORRNV�DW�SULPDWHV�LQ�WKH�ZLOG��+H�LV�WKHUHIRUH�H[DPLQLQJ�EHKDYLRXU DQG�DELOLWLHV�LQKHUHQW�LQ�WKHVH�DQLPDOV��QRW�WKDW�LQGXFHG�E\�FDSWLYLW\�RU�WUDLQLQJ��'DYLG� 6KHUU\� DOVR� VWUHVVHG� WKH� QHHG� WR� XVH� FRPSDUDWLYH� VWXGLHV�� +H� LOOXVWUDWHG� WKLV� WKURXJK�UHVHDUFK� LQWR� VSDWLDO� PHPRU\� LQ� ERWK� ELUGV� DQG� PDPPDOV�� )RRG� VKDULQJ� ELUGV� KDYH� DQ� LQFUHDVHG�KLSSRFDPSXV�DQG� UHODWHG�EUDLQ�DUHDV��5RGHQWV� VKRZ� VH[�GLIIHUHQFHV� LQ� WKH� VDPH�EUDLQ�DUHDV��3RO\JHQRXV�PDOH�UDWV��ZKR�QHHG�WR�ILQG�IHPDOHV�LQ�WKH�HQYLURQPHQW��KDYLQJ�WKH�ODUJHU�KLSSRFDPSXV��+XPDQV�DOVR�VKRZ�VH[�GLIIHUHQFHV� LQ� VSDWLDO� DELOLW\� $� FRPSDUDWLYH� DSSURDFK� VXJJHVWV� WKDW� VH[�GLIIHUHQFHV� LQ� KXPDQ� VSDWLDO�DELOLW\�DUH�VH[�VSHFLILF�DGDSWDWLRQV�DQG�PD\�SURYLGH�WRROV�IRU�GHWHUPLQLQJ�WKH�DGDSWLYH�VLJQLILFDQFH�RI�VH[�GLIIHUHQFHV� LQ�KXPDQ�FRJQLWLRQ��7KHUH� LV�RQH�SUREOHP�ZLWK�6KHUU\
V� VH[�GLIIHUHQFHV� LQ�FRJQLWLRQ��+XPDQ�FXOWXUH� KDV� RIWHQ� UHVWULFWHG� IHPDOH� H[SHULHQFHV�� WKHUHIRUH� DQ\� GLIIHUHQFHV� PD\� QRW� VKRZ� WKH� DGDSWLYH�GLIIHUHQFHV�LQ�KXPDQ�FRJQLWLRQ�RQO\�GLIIHUHQFHV�LPSRVHG�LQ�WKH�YHU\�UHFHQW�SDVW��6WHYHQ�3LQNHU� IRFXVHG�DV�RQH�ZRXOG�H[SHFW� H[FOXVLYHO\�RQ� ODQJXDJH�HYROXWLRQ��+LV� WDON�ZDV� IRU�WKH�PRVW�SDUW�D�UHSULVH�RI�KLV�QRZ�IDPRXV�ERRN��7KH�/DQJXDJH�,QVWLQFW���+LV�DSSURDFK�WRR�HPEUDFHG�WKH�FURVV� FXOWXUDO� DQG� FRPSOHPHQWDU\� DSSURDFK� WR� FRJQLWLYH� UHVHDUFK� DQG� WKH� VRFLDO� DVSHFWV� RI� FRJQLWLRQ��+RZHYHU��KLV�SRVLWLRQ�LQ�DFFHSWLQJ�QR�KRPRORJXHV�IRU�ODQJXDJH�LQ�RWKHU�SULPDWHV�UHVWULFWV�DQ\�FRPSDUDWLYH�DSSURDFK� WR� ODQJXDJH� HYROXWLRQ�� DOWKRXJK� ZRUN� LQ� VHYHUDO� DUHDV� LQFOXGLQJ�� ZLWKLQ� JURXS� FORVH� FDOOV��+DUFRXUW�� 6WHZDUW�	�+DXVHU� ������ DPRQJ�RWKHUV��WKH� UHSUHVHQWDWLRQDO� DELOLWLHV� RI� SULPDWHV� �IRU� H[DPSOH�+DXVHU
V�ZRUN�SUHVHQWHG�DW�WKH�PHHWLQJ���DQG�WKH�LQFUHDVH�LQ�ERWK��FRUWH[�VL]H��'XQEDU�DQG�$LHOOR�������DQG�WKH�GHYHORSPHQW�RI�GLVFUHWH�FRUWLFDO�DUHDV�IRU�FRPPXQLFDWLRQ��*DQQRQ�SHUV��FRPP���DV�SULPDWH�JURXS�VL]H�LQFUHDVHV��PD\�KDYH�FRPSDUDWLYH�DSSOLFDWLRQV�IRU�ODQJXDJH�HYROXWLRQ��7KH� PHHWLQJ� ZDV� VWLPXODWLQJ� DQG� WKRXJKW� SURYRNLQJ�� $OWKRXJK� PDQ\� VSHDNHUV� DVNHG� PRUH�TXHVWLRQV� WKDQ� WKH\�DQVZHUHG� WKH�TXHVWLRQV�QHHG� WR�EH�DVNHG�DQG� WKH�PHWKRGV�SURSRVHG�PD\�SURYLGH� WKH�PHDQV�E\�ZKLFK�WR�XQGHUVWDQG�KXPDQ�SV\FKRORJLFDO�DGDSWDWLRQV��6XFK�PHHWLQJV�EULQJ�WRJHWKHU�UHVHDUFKHUV�IURP�GLIIHUHQW�EDFNJURXQGV�DQG�LQWHUHVWV��7KLV�HQDEOHV�WKHP�WR�WDON�WR�RQH�DQRWKHU��HQFRXUDJLQJ�UHVHDUFKHUV�WR�ORRN�DFURVV�VXEMHFW�ERXQGDULHV��H[SORUH QHZ�OLWHUDWXUH�DQG�ILQG�DQG�XVH� WHFKQLTXHV�QRYHO� LQ�WKHLU�ILHOG��7KLV�FURVV� IHUWLOLVDWLRQ�PRYHV� IRUZDUG� WKH�ERXQGDULHV�RI�VFLHQWLILF� UHVHDUFK�DOORZLQJ�XV� WR�EXLOG� WKH� 
QHZ�DQG�EHWWHU�PRXVH�WUDS
��5HIHUHQFHV$LHOOR�/&�	�'XQEDU�5,0��������� 
1HRFRUWH[� VL]H��*URXS�6L]H�DQG�7KH�(YROXWLRQ�RI�/DQJXDJH
�&XUUHQW�$QWKURSRORJ\ ��������+DUFRXUW�$+��6WHZDUW�.-�	�+DXVHU�0���������
)XQFWLRQ�RI�:LOG�*RULOOD�&ORVH�&DOOV�,�5HSHUWRLUH��&RQWH[W�DQG�,QWHUVSHFLILF�&RPSDULVRQ
�%HKDYLRXU �����������������.LOODFNH\�+3�5KRDGHV�5:�	�%HQQHWW�&ODUNH�&$��������� 
7KH�)RUPDWLRQ�RI� D�&RUWLFDO�6RPDWRWSLF�0DS�6SHFLDO�(GLWLRQ�(YROXWLRQ�DQG�'HYHORSPHQW�RI�WKH�&HUHEUDO�&RUWH[
�7UHQGV�LQ�1HXURVFLHQFH 9RO�����������������
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/DKQR�%���������
7UXVW��5HSXWDWLRQ�DQG�([LW�LQ�H[FKDQJH�5HODWLRQVKLSV
�-RXUQDO�RI�&RQIOLFW�5HVROXWLRQ YRO�����������������5DNLF�3�	�5LOH\�.3��������� 
5HJXODWLRQ�RI�$[RQ�1XPEHU� LQ�3ULPDWH�2SWLF�1HUYH�E\�3UHQDWDO�%LQRFXODU�&RPSHWLWLRQ
�1DWXUH 9RO���������������������5XVKWRQ�-3��5XVVHOO�5-�	�:HOOV�3$��������
*HQHWLF�6LPLODULW\ 7KHRU\��%H\RQG�.LQ�6HOHFWLRQ
�%HKDYLRXU�*HQHWLFV 9RO�����������������:LHVHO�71�	�+XEHO�'+��������� 
%UDLQ�0HFKDQLVPV�RI�9LVLRQ
�LQ�7KH�3HUFHSWXDO�:RUOG��5HDGLQJV�)URP�6FLHQWLILF�$PHULFDQ�0DJD]LQH HG��5RFN�,�:+�)UHHPDQ�	�&R�1HZ�<RUN�
7KH�6WDWH�RI�WKH�(YROXWLRQDU\�$UW�LQ�3V\FKRORJ\�$�UHYLHZ�RI�WKH��(YROXWLRQDU\�DSSURDFKHV�WR�SV\FKRORJ\��V\PSRVLD�DW�WKH������$QQXDO�&RQIHUHQFH�RI�WKH�%ULWLVK�3V\FKRORJLFDO�6RFLHW\����� ��$SULO�
7KRPDV�(��'LFNLQV'HSDUWPHQW�RI�+XPDQ�&RPPXQLFDWLRQ�6FLHQFHV8QLYHUVLW\�RI�6KHIILHOG
7KLV�\HDU
V�DQQXDO�%ULWLVK�3V\FKRORJLFDO�6RFLHW\�FRQIHUHQFH�ZDV�KHOG� LQ� WKH�SOHDVDQW� VXUURXQGLQJV�RI� WKH�+HULRW�:DWW�8QLYHUVLW\�LQ�(GLQEXUJK��7KLV�LV�D�FDPSXV�XQLYHUVLW\�VLWXDWHG�D�VKRUW�EXV�ULGH�DZD\�IURP�WKH�FHQWUH�RI�(GLQEXUJK�DQG�KDV�PDUYHOORXV�YLHZV�RI�WKH�FRXQWU\VLGH��8QIRUWXQDWHO\��WKH�FRQIHUHQFH�VFKHGXOH�ZDV�EXV\�DQG�WKHUH�ZDV�QRW�PXFK�RSSRUWXQLW\�WR�H[SORUH��7KH� FRQIHUHQFH�ZDV�GLYLGHG� LQWR� WKUHH� NH\QRWH� WKHPHV�� HYROXWLRQDU\� DSSURDFKHV� WR� SV\FKRORJ\��RUJDQLVDWLRQDO� SV\FKRORJ\� DQG� IHPLQLVW SV\FKRORJ\�� ,� DWWHQGHG� WKH� FRQIHUHQFH� ZLWK� WKH� LQWHQWLRQ� RI�DWWHQGLQJ�WKH�ILUVW�RI�WKHVH�WKUHH�VHVVLRQV�ZKLFK�ODVWHG�IRU�WZR�GD\V��'D\�RQH�ZDV�GHYRWHG�WR�WKH�HYROXWLRQ�RI�VRFLDO�UHDVRQLQJ�DQG�WKH�DXGLHQFH�ZDV�DGGUHVVHG�E\�DQ�LPSUHVVLYH� UDQJH� RI� VSHDNHUV� LQFOXGLQJ�'DYLG� 3HUUHW��5RE� %DUWRQ��$QGUHZ�:KLWHQ�� 6LPRQ� %DURQ�&RKHQ DQG�/HGD�&RVPLGHV��7KH�SUHGRPLQDQW�WKUXVW�RI�WKLV�VHFWLRQ�ZDV�WKDW�RXU�FRJQLWLYH�FDSDELOLWLHV�DQG�FDSDFLWLHV� ZHUH� IDVKLRQHG� E\� QDWXUDO� VHOHFWLRQ� ZLWKLQ� D� KLJKO\� VRFLDO� HQYLURQPHQW�� :KDW� LV� PRUH�� RXU�VRFLDOO\�HYROYHG�EUDLQ�KDV�EHHQ�VWUXFWXUHG�ZLWK�D�PRGXODU�DUFKLWHFWXUH�WKDW�DOORZV�VSHFLILF��SUREOHPV��WR�EH�GHDOW�ZLWK�LQ�VSHFLILF�ZD\V��7KLV�YLHZ�RI�FRJQLWLYH�HYROXWLRQ�LV�WKH�FXUUHQW�]HLWJHLVW�ZLWKLQ�WKH�ILHOG��/HGD�&RVPLGHV�JDYH�DQ�LQYLWHG OHFWXUH�DW�WKH�HQG�RI�WKH�GD\��RQ��(YROXWLRQDU\�3V\FKRORJ\�� WKDW�GURYH� WKH�VRFLDO�PRGXODULW\�SRLQW�KRPH� WKURXJK�DQ�DQDO\VLV�RI�KXPDQ�UHDVRQLQJ�DELOLW\�XVLQJ� WKH�:DVRQ�6HOHFWLRQ�7DVN� �:67�� DV� D� EHQFK�PDUN� WHVW��7KLV� LV� D� WRRO� WKDW�&RVPLGHV� KDV�ZULWWHQ�PXFK� DERXW��PRVW�QRWDEO\� LQ��7KH�$GDSWHG�0LQG�� �%DUNRZ��&RVPLGHV�	�7RRE\��������2[IRUG�8QLYHUVLW\�3UHVV� EXW� LW�ZDV�LQWHUHVWLQJ�WR�KDYH�LW�H[SODLQHG�LQ�SXEOLF��7KH�:67�FRQVLVWV�RI�YDULDQWV�DERXW�D�FRUH�SUREOHP�WKDW�IRFXVHV�XSRQ�IRXU�PDUNHG�FDUGV��RQO\�RQH�VLGH�RI�ZKLFK�FDQ�EH�VHHQ��,Q�WKH�RULJLQDO�YHUVLRQ�WZR�RI�WKH�FDUGV�KDG�OHWWHUV�PDUNLQJ�WKHP��RQH�YRZHO�DQG�RQH�FRQVRQDQW��DQG�WZR�KDG�QXPEHUV��RQH�HYHQ�DQG�RQH�RGG��7KH�WDVN�ZDV�WR�VD\�ZKLFK�RI�WKH�FDUGV�LW�ZDV�HVVHQWLDO�WR�WXUQ�RYHU�WR�FKHFN�WKH�UXOH���LI�D FDUG�KDV�D�YRZHO�RQ�RQH�VLGH�WKHQ�LW�KDV�DQ�HYHQ�QXPEHU�RQ�WKH�RWKHU���7KH�ORJLFDO�ZD\�WR�GR�WKLV�LV�WR�DWWHPSW�WR�IDOVLI\�WKH�UXOH�E\�WXUQLQJ�RYHU� WKH�YRZHO�FDUG�DQG� WKH�RGG�QXPEHU�FDUG�� ,I� WKH�YRZHO�FDUG�KDV�DQ�RGG�QXPEHU�RQ� WKH�EDFN�WKHQ�WKH�UXOH�LV�IDOVLILHG��LI�WKH�RGG�FDUG�KDV�D�YRZHO�RQ�WKH�EDFN�WKH�UXOH�LV�DJDLQ�IDOVLILHG��&RVPLGHV�KDV�QRWLFHG� WKDW� SHUIRUPDQFH� RQ� WKH� :67�� ZKLFK� LV� W\SLFDOO\� SRRU� LQ� LWV� RULJLQDO� �DEVWUDFW�� IRUP�� FDQ� EH�HQKDQFHG�ZKHQ�WKH�WDVN�LV�UHSKUDVHG�VR�WKDW�SHRSOH�DUH�ORRNLQJ�IRU�FKHDWHUV��&RVPLGHV�KDV�PDQLSXODWHG�WKH�QDUUDWLYH�DURXQG�WKH�WDVN�ZLWKRXW�DOWHULQJ�WKH�XQGHUO\LQJ�ORJLF�VXFK�WKDW�WKH�UXOH�EHFRPHV�SDUW�RI�D�VRFLDO�VFHQH�DQG�YLRODWLRQV�KDYH�GLUHFW�UDPLILFDWLRQV�ZLWKLQ�WKH�JURXS��EH�WKH\�WULYLDO�RU�LPSRUWDQW��:KHUH�SHRSOH�RQFH� ZHUH� XQDEOH� WR� VSRQWDQHRXVO\� ORRN� IRU� IDOVLI\LQJ� LQVWDQFHV� WKH\� QRZ� VHHP� DEOH� WR� PDNH� WKH� ULJKW�FKRLFHV�EDVHG�RQ�D�VHDUFK�IRU�FKHDWHUV��&RVPLGHV�DUJXHV� WKDW� WKLV�ZRUN� VKRZV� WZR� WKLQJV��)LUVW�� WKDW�KXPDQ� UHDVRQLQJ��ZKLFK�ZDV�RQFH�WKRXJKW� WR�EH�D�JHQHUDOLVHG�DELOLW\�� LV�DFWXDOO\�VSHFLDOLVHG�DQG�QRW�SDUWLFXODUO\�JHQHUDOLVDEOH��6HFRQG�� WKDW�RXU�UHDVRQLQJ�PHFKDQLVPV�DUH�SUHGRPLQDQWO\�VRFLDO�DQG�WKDW��MXGJLQJ�IURP�WKHVH�:67�ILQGLQJV��ZH�KDYH�D�VSHFLILF�PRGXOH� WR� GHDO�ZLWK� FKHDWHU� GHWHFWLRQ�� 7KLV� ODWWHU� K\SRWKHVLV�PDNHV� JRRG� LQWXLWLYH� HYROXWLRQDU\�VHQVH��8QGRXEWHGO\� WKH� VRFLDO� HQYLURQPHQW�ZLWKLQ�ZKLFK� RXU� KRPLQLG� DQFHVWRUV� IRXQG� WKHPVHOYHV�ZDV� D�ILHUFHO\� FRPSHWLWLYH� RQH� LQ� WHUPV� RI� UHVRXUFHV� DQG� PXFK� RI� WKH� WDFWLFDO� GHFHSWLRQ� RI� WKH� VRUW� VHHQ� LQ�
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FRQWHPSRUDU\� QRQ�KXPDQ� SULPDWH� JURXSV� ZHQW� RQ�� +RZHYHU�� UDPSDQW� FKHDWLQJ� ZRXOG� FDXVH� JURXSV� WR�GLVLQWHJUDWH� DQG� WKLV�ZRXOG�EH� GLVDVWURXV�� WKXV� VRFLDO� FHQVXUH� RI� VRPH� VRUW� LV� KLJKO\� OLNHO\� WR� KDYH�EHHQ�VHOHFWHG� IRU� DQG� DQ� DELOLW\� WR� UHDVRQ� ZHOO� DERXW� VXFK� VRFLDO� YLRODWLRQV� ZRXOG� EH� DQ� HTXDOO\� XVHIXO�FRPSDQLRQ�DGDSWDWLRQ��2I�FRXUVH��WKH�HYROXWLRQDU\�VWRULHV�RI�WKH�JHQHVLV�RI�WKHVH�PHFKDQLVPV�QHHGV�WR�EH�WROG�EXW�IRU�QRZ�ZH�FDQ�VHH�WKDW�&RVPLGHV
�SXWDWLYH�DGDSWLYH�VWRU\�LV�SHUVXDVLYH��'HVSLWH� WKH� JRRG� HYROXWLRQDU\� SULQFLSOHV� DW� ZRUN� LQ� WKHRULHV� VXFK� DV� &RVPLGHV
� ,� DP� D� OLWWOH�XQFRPIRUWDEOH�� 7KH� UHDVRQ� IRU� WKLV� LV� WZR�IROG�� )LUVW�� ,� DP� QRW� VXUH� ,� ZDQW� WR� EX\� WKLV� PRGXODU� VWRU\�ZKROHVDOH�� ,W� VHHPV� SRVVLEOH� WKDW� D� JRRG� FDVH� FDQ� EH� PDGH� IRU� DW� OHDVW� VRPH� JHQHUDOLVHG� UHDVRQLQJ�� RU�WKLQNLQJ�DELOLW\�E\�UHIOHFWLQJ�EULHIO\�RQ�WKH�SHUVRQDO�DQG�VXESHUVRQDO�FRPSXWDWLRQ�GLYLVLRQ��,W�LV�TXLWH�FOHDU�WKDW�SHUVRQDO�OHYHO�LQWHUYHQWLRQV�FDQ�PDNH�D�GLIIHUHQFH�WR�SURFHVVHV�ZKHUH�VXESHUVRQDO�FRPSXWDWLRQV�ZRXOG�QRUPDOO\� FDUU\� RQ�� $V� 'DYLG� 3DSLQHDX� SRLQWHG� RXW� LQ� WKH� UHFHQW� PHHWLQJ� RI� WKH�+DQJ� 6HQJ� &HQWUH� IRU�&RJQLWLYH� 6WXGLHV� ������� )HEUXDU\� ������ 8QLYHUVLW\� RI� 6KHIILHOG� LW� LV� VWLOO� WKH� FDVH� WKDW� ZH� FDQ� GR� WKH�DEVWUDFW�YHUVLRQ�RI�WKH�:67�� DOO�ZH�KDYH�WR�GR�LV�OHDUQ�D�OLWWOH�ORJLF�DQG�WKHQ�ZH�FDQ�UHDVRQ�DERXW�WKH�WDVN�LQ�ZKLFKHYHU� IRUPDW� LW� LV�SUHVHQWHG��:KDW� LV�PRUH��ZH�FDQ�H[WHQG� WKDW� ORJLF�EH\RQG�:67� WDVNV� WR�PDQ\�RWKHUV�� ,W�PD\�ZHOO�EH� WKDW�ZH�KDYH�DQ�HYROYHG�SUHGLVSRVLWLRQ� WR� LQLWLDOO\�VRFLDOO\� UHDVRQ�� LW�PD\�HYHQ�EH�WKDW� WKLV�SUHGLVSRVLWLRQ�LV� WKH�VHHG�RI�RXU�VXEVHTXHQW��UDWLRQDOLW\���EXW� LW� LV�KDUG�WR�GHQ\�WKDW�ZH�FDQ�EHDW�VXFK�ELDVHV�DW�OHDVW�VRPH�RI�WKH�WLPH��:KHQ�,�UDLVHG�WKLV�ZLWK�&RVPLGHV�VKH�PDGH�D�FRPPHQW�WKDW�OHDGV�PH�WR�P\�VHFRQG�FRQFHUQ��KRZ�PRGXODU� DUH� WKHVH�PRGXOHV"�+HU� ZD\� RI UHVROYLQJ� WKH� DERYH� LVVXH� LV� WR� DUJXH� WKDW� KHU�PRGXOHV� DUH� QRW�WRWDOO\�HQFDSVXODWHG��DV�LQ�)RGRU
V���7KH�0RGXODULW\�RI�0LQG���������0,7�3UHVV� PRGHO��DQG�WKDW� WKH\�DUH�QRW�RYHUO\�FRQWHQW�VSHFLILF��)RU�H[DPSOH��WKH�DELOLW\�WR�FRXQW�LV�QRW�GHSHQGHQW�XSRQ�ZKDW�LV�EHLQJ�FRXQWHG��%XW� WKLV� VHHPV� WR� EH� UXQQLQJ� WKH� GDQJHU� RI� JLYLQJ� DZD\� ZKDW� KDV� EHHQ� JDLQHG�� 7KHUH� PXVW� EH� VRPH�FRQVWUDLQWV�RQ� WKH� W\SH�RI� LQIRUPDWLRQ�SURFHVVHG�E\�FKHDWHU�GHWHFWLRQ�PRGXOHV� IRU� WKH�:67�DUJXPHQW� WR�VWDQG��,I�WKHVH�FRQVWUDLQWV�DUH�ORRVHQHG�WKHQ�WKH�PRGHO�EHJLQV�WR�ORRN�OLNH�D�JHQHUDOLVHG�UHDVRQLQJ�PDFKLQH�DUJXPHQW�DJDLQ��+RZ� LV� D� OLQH� WR�EH�GUDZQ"�3HUVRQDOO\�� ,�ZRXOG� IDYRXU�DQ�DUJXPHQW� WKDW� LQFRUSRUDWHG�D�JHQHUDOLVHG� DQG� KLJKHU� RUGHU� FRJQLWLYH� DUFKLWHFWXUH� WKDW� LV� XQGHUSLQQHG� E\� &RVPLGHV�W\SH� PRGXOHV�� 2I�FRXUVH�� WKLV� KLJKHU� RUGHU� V\VWHP� FRXOG� LWVHOI� EH� PRGXODU�� EXW� WKH� FUXFLDO� WKLQJ� LV� ZKHUH� LW� JHWV� LWV�LQIRUPDWLRQ� IURP�� DQG� WKLV� KDV� WR� EH� IURP� WKH� RWKHU� PRGXOHV��:LWK� WKLV� VXJJHVWLRQ� ,� DP� DGPLWWLQJ� WKH�SRVVLELOLW\�WKDW� WKH�GDWD� IURP�WKH�:67�ZRUN�PD\�QRW� LQGLFDWH�DQ\WKLQJ�PRUH�WKDQ�D�FRJQLWLYH�ELDV�UDWKHU�WKDQ�D�KDUG�DQG�IDVW�DUFKLWHFWXUDO�FRQVWUDLQW��7KH� VHFRQG�GD\�GHDOW�ZLWK��(YROXWLRQ�� UDWLRQDOLW\� DQG� VRFLDO� JDPHV� DQG� DJDLQ� LQFRUSRUDWHG� DQ�DXJXVW�DUUD\�RI�VSHDNHUV�LQFOXGLQJ�+HQU\�3ORWNLQ� 'DYLG�6KDQNV��*HRII�0LOOHU �ZKR�RUJDQLVHG�WKH�GD\��DQG�D�FRQWLQJHQW�IURP�WKH�0D[�3ODQFN�,QVWLWXWH��*HUPDQ\��7KLV�PHHWLQJ�ZDV�KHUDOGHG�E\�*HRII�0LOOHU�DV��WKH�QHZ�VWXII��WR�EH�YLHZHG�DJDLQVW�WKH�EDFNJURXQG�RI�WKH�SUHYLRXV�GD\
V�LQWURGXFWLRQ��+RZHYHU��,�WKLQN�LW�ZRXOG�RQO\�EH�UHJDUGHG�DV�QHZ�E\�WKRVH�QRW�DOUHDG\��GDEEOLQJ��LQ�WKH�DUHD�RU�E\�WKH�PRUH�QDUURZ�DQG�ZHOO�GHILQHG�SV\FKRORJLVWV��2QH�RI�WKH�SOXV�SRLQWV�RI�HYROXWLRQDU\�SV\FKRORJ\�LV�WKDW�LW�LV�QRW�RQO\�SV\FKRORJ\�EXW�DOVR�ELRORJ\��HWKRORJ\��FRJQLWLYH�VFLHQFH�DQG�PDQ\�RWKHU�WKLQJV��DQG�WKLV�VHFWLRQ�JDYH�WKH�DXGLHQFH�D�WDVWH� RI� WKLV� YDULHW\�� 7KH� SDSHUV� UDQJHG� IURP� JDPH� WKHRU\� VSHFXODWLRQV�� WKURXJK� PDWLQJ� VWUDWHJLHV�� WR�WHFKQLFDO�PRGHOV�RI�LQIRUPDWLRQ�SURFHVVLQJ�DQG�WKH\�ZHUH�DOO�IDVFLQDWLQJ��7R�KLJKOLJKW� WKH� GLYHUVLW\�� DQG� WR� VHW� WKH� SURMHFW��+HQU\�3ORWNLQ� JDYH� DQ� LQYLWHG� OHFWXUH� HQWLWOHG��(YROXWLRQDU\�SV\FKRORJ\��0DUU\LQJ�WKH�ELRORJLFDO�DQG�VRFLDO�VFLHQFHV���,Q�WKLV�SDSHU�3ORWNLQ�DUJXHG�WKDW�WKH�FKDOOHQJH� IRU� WKH�QHZ�FHQWXU\� LV� WR�PDNH� WKLV�PDUULDJH�ZRUN�E\�HQFRXUDJLQJ�D� WZR�ZD\�UHODWLRQVKLS��(YROXWLRQDU\� WKHRU\� PXVW� LQIRUP� SV\FKRORJLFDO� WKHRU\� EXW� SV\FKRORJLFDO� WKHRU\� FDQ� DOVR� LQIRUP�HYROXWLRQDU\�WKHRU\��3ORWNLQ�SRLQWHG�WR�WKH�QHHG�WR�KDYH�JRRG�WKHRULHV�RI�LQWHOOLJHQFH�DQG�FXOWXUH�WKDW�DOORZ�XV�WR�VXEVHTXHQWO\�PRGHO�KXPDQ�HYROXWLRQ��6XFK�D�SRVLWLRQ��WKRXJK�KLJKO\�SROHPLF��SURYLGHG�D�JRRG�VKDNH�XS�IRU�WKRVH�RI�XV��LQFOXGLQJ�P\VHOI��ZKR�KDYH�IHOW�WKH�RQH�WKLQJ�HYROXWLRQDU\�WKHRU\�LV�JRLQJ�WR�GR�LV�VDYH�SV\FKRORJ\�IURP�LWVHOI��)RU�WKHRULVWV�VXFK�DV�P\VHOI�HYROXWLRQDU\�WKHRULHV�HQDEOH�XV�WR�EHWWHU�XQGHUVWDQG�WKH�IXQFWLRQ�RI�FRJQLWLYH�PHFKDQLVPV��DV�&RVPLGHV
�ZRUN�RQ� WKH�:67�KDV�DWWHPSWHG� WR�GR��E\�SODFLQJ� WKHP�ZLWKLQ�D�UHOHYDQW�VHOHFWLYH�DQG�DGDSWLYH�ODQGVFDSH��%\�UHDOLVLQJ�ZKDW��DQG�KRZ��PHFKDQLVPV�ZHUH�VHOHFWHG�IRU� ZH� FDQ� EHWWHU� PRGHO� WKHLU� DUFKLWHFWXUH�� (YROXWLRQDU\� WKRXJKW� HQIRUFHV� D� QDWXUDOLVWLF� SDUVLPRQ\� RQ�SV\FKRORJLFDO�PRGHOOLQJ�� 3ORWNLQ�ZDV� QRW� GHQ\LQJ� WKLV� EXW� VLPSO\� DUJXLQJ� WKDW� WKHUH� LV� D�PRUH� FRPSOH[�LQWHUDFWLRQ�EHWZHHQ�HYROXWLRQ�DQG�LWV�SURGXFWV��&XOWXUH�FRQVWUDLQV�SRVVLEOH�URXWHV�ZLWKLQ� WKH�GHVLJQ�VSDFH�RSHQ�WR�QDWXUDO�VHOHFWLRQ�LQ�PXFK�WKH�VDPH�ZD\�DV�HDUO\�OLPE�OLNH�VWUXFWXUHV�FRQVWUDLQHG�WKH�GHYHORSPHQW�RI�WKH�EDW
V�ZLQJ��,� VWLOO� UHJDUG� HYROXWLRQDU\� WKHRU\� DV� EHLQJ�EHVW� SODFHG� WR� VDYH�SV\FKRORJ\� IURP�XQSDUVLPRQLRXV�PRGHOOLQJ� ZKLOVW� UHDOLVLQJ� WKDW� 3ORWNLQ
V� FHQWUDO� SRLQW� DERXW� FXOWXUDO� FRQVWUDLQWV� LV� WUXH� LQ� LWV� PLOG� IRUP��
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:KDW�ZRUULHV�PH�LV�WKH�FODLP�WKDW�3ORWNLQ�PDGH�WKDW�WKH�DJH�ROG�QDWXUH�QXUWXUH�LVVXH�LV�QRW�D�QRQ�SUREOHP��7KH� UHDVRQ�KH VDLG� WKLV�ZDV� WR� IRUFH� WKH�SRLQW� WKDW� FXOWXUH�� DQG�JHQHUDO�KXPDQ�DFWLYLW\� KDV�KDG�DQ�HIIHFW�XSRQ�KXPDQ�HYROXWLRQ��7KLV� LV� WUXH��EXW� ,�GR�QRW� WKLQN�PXGG\LQJ� WKH�ZDWHU�ZLWK� WKH�QDWXUH�QXUWXUH� LVVXH�ZLOO�KHOS�JHQHUDWH�JRRG�WKHRU\��,W�LV�TXLWH�FOHDUO\�D�QRQ�SUREOHP�DV�LW�PLVXQGHUVWDQGV�WKH�EDVLF�IDFW�WKDW�DQ\��QXUWXULQJ�� EHKDYLRXU� WKDW� LV� XQGHUWDNHQ� LV� WKH� DFW� RI� D� ELRORJLFDO� RUJDQLVP� GULYHQ� E\� PHFKDQLVPV� RI�YDU\LQJ�FRPSOH[LW\�LQ�RUGHU�WR�PD[LPLVH�LWV�LQFOXVLYH�ILWQHVV��,Q�VKRUW��QR�GLVWLQFWLRQ�EHWZHHQ��QDWXUDO��DQG��XQQDWXUDO��PDNHV�VHQVH�DQG�LQ�WKLV�OLJKW�FXOWXUH�LV�WR�EH�VHHQ�DV�D�ELRORJLFDO�DGDSWDWLRQ��,I�ZH�DOORZ�VXFK�GLFKRWRPLHV�WR�VWDQG�ZH�HQGDQJHU�RXU�WKHRULHV�E\�RSHQLQJ�XS�WKH�SRVVLELOLW\�RI�FXOWXUDO�GHWHUPLQLVP��ZKLFK�LV�ODUJHO\�D�EDFNODVK�DJDLQVW�D�PLVXQGHUVWRRG�ELRORJLFDO�GHWHUPLQLVP��:KDW�,�WHUP�FXOWXUDO�GHWHUPLQLVP�LV�D�IRUP� RI� HVVHQWLDOLVP� WKDW� DUJXHV� IRU� WKH� SUHYDOHQFH� RI� D� KXPDQ� �HVVHQFH�� RYHU� ELRORJLFDO� UHVWULFWLRQ��'LIIHUHQFHV� EHWZHHQ� KXPDQ� JURXSV� DUH� SRLQWHG� WR� DV� HYLGHQFH� IRU� WKLV�� EXW� ,� ZRXOG�PDLQWDLQ� WKDW� WKHVH�GLIIHUHQFHV�DUH�EHVW�WKRXJKW�RI�DV�YDULDQFH��RU�QRLVH��DQG�ZKDW�LV�LQWHUHVWLQJ�DUH�WKH�KXJH�VLPLODULWLHV�WR�EH�IRXQG�EHWZHHQ�WKH�SHRSOH�RI� WKH�ZRUOG��,� VXVSHFW�3ORWNLQ�ZRXOG�DJUHH�ZLWK�P\�SROHPLF��EXW�,�ZRUU\�WKDW�HQFRXUDJLQJ�VXFK�GXDOLVPV�ZLOO�OHDG�WR�D�MLOWHG�SDUWQHU��7KH� WDNH�KRPH� PHVVDJH� IURP� 3ORWNLQ� VKRXOG� VLPSO\� EH� �WKH� VWXG\� RI� KXPDQNLQG� LV� HQWLUHO\�ELRORJLFDO���,Q�FRQFOXVLRQ��WKH�PRVW�LPSRUWDQW�WKLQJ�WR�VD\�DERXW�WKH�FRQIHUHQFH�ZDV�WKDW�LW�ZDV�KLJKO\�VWLPXODWLQJ�DQG�JHQHUDWHG�PXFK�WKRXJKW�DQG�GLVFXVVLRQ��-XGJLQJ�IURP�WKH�H[FLWHG�DQG�WDONDWLYH�EHKDYLRXU�RI�WKH�GHOHJDWHV�DWWHQGLQJ�WKH�RWKHU�VHFWLRQV�WKLV�VHHPV�WR�KDYH�EHHQ�D�JHQHUDO�UXOH�UDWKHU�WKDQ�D�GRPDLQ�VSHFLILF�RQH��
7KH�6HFRQG�+DQJ�6HQJ�:RUNVKRS�RQ�(YROXWLRQ�RI�0LQG�7KH�8QLYHUVLW\�RI�6KHIILHOG��������)HEUXDU\�������
-HQQLH�+DZFURIW5HVHDUFK�6FKRRO�RI�$UFKDHRORJ\��8QLYHUVLW\�RI�6KHIILHOG�
.HHQ�DV�HYHU�WR�HQJDJH�LQ�FURVV�GLVFLSOLQDU\�GLVFXVVLRQ��ZH�LQ�WKH�$UFKDHRORJ\�'HSDUWPHQW�DSSURDFKHG�WKLV�ODWHVW�+DQJ�6HQJ�ZRUNVKRS�ZLWK�H[FLWHPHQW��7KLV�ZDV� IXHOOHG� ODUJHO\�E\�RXU�HQWKXVLDVP� IRU� WKH�ZRUN�RI�7KRPDV�:\QQ��ZKLFK�IRUPHG�WKH�FHQWUDO�GLVFXVVLRQ�WRSLF�RI�WKLV�PHHWLQJ��$V� WKH� PHHWLQJ� JRW� XQGHUZD\� ZH� ZHUH� UDWKHU� GLVDSSRLQWHG� WR� ILQG� RXUVHOYHV� WKH� RQO\�UHSUHVHQWDWLYHV� RI� DUFKDHRORJ\� IRU� PRVW� RI� WKH� ILUVW� GD\�� &OLYH� *DPEOH� ZDV� GHOD\HG� E\� WKRVH� EXQJOLQJ�DPDWHXUV�6RXWK�:HVW�7UDLQV�EXW��IRUWXQDWHO\�KH�DUULYHG�LQ�WLPH�WR�JLYH�KLV�SDSHU��7KLV�ZDV�D�FRKHUHQW�DQG�FRPSUHKHQVLYH�RYHUYLHZ�RI�WKH�FXUUHQW�SLFWXUH�RI�KXPDQ�HYROXWLRQ��SUHVXPDEO\�UHTXHVWHG�WR�KHOS�WKH�QRQ�DUFKDHRORJLVWV�SUHVHQW�SXW�:\QQ
V�SDSHU�RQ�KDQGD[HV�LQWR�FRQWH[W��:\QQ
V�SDSHU�LWVHOI�ZDV�DV�LQVLJKWIXO�DV�ZH�KDG�KRSHG��EXW�LW�ZDV�DIWHU�WKLV�WKDW�ZH�IHOW�WKH�ODFN�RI�VRPH�PRUH�FRJQLWLRQ�RULHQWHG�DUFKDHRORJLVWV��VXFK�DV )ROH\�DQG�'XQEDU��7R�KDYH�VXFK�FURVV�GLVFLSOLQDU\�H[SHUWV�HQJDJLQJ� LQ�GHEDWH�ZLWK�7KRPDV�:\QQ�ZRXOG�KDYH�EHHQ�YHU\�H[FLWLQJ��7KDW�VDLG�� WKH�GLVFXVVLRQ�ZKLFK�IROORZHG�ZDV�RI�D�KLJK�VWDQGDUG�LQ�WHUPV�RI�GHSWK�DQG�LGHDV��DQG�ZDV�LQ�QR�ZD\�XQVDWLVIDFWRU\�� EXW�LW� FRXOG� KDYH� EHHQ� LPSURYHG� E\� WKH� SUHVHQFH� RI� VRPHRQH�ZKRVH� UHVHDUFK� IRUPHG� D� EULGJH� EHWZHHQ� WKH�DUFKDHRORJLVWV��SKLORVRSKHUV�DQG�SV\FKRORJLVWV��2I�FRXUVH��WKH�FRQIHUHQFH�ZDV�DLPLQJ�IRU�D�GLVFXVVLRQ�RQ�FRJQLWLRQ��QRW�DUFKDHRORJ\��VR�LW�ZDV�QRW�LQDSSURSULDWH� WKDW� ZH� ZHUH� RXWQXPEHUHG�� 7KH� SDSHUV� ZHUH� GLYHUVH� DQG� UDQJHG� ZLGHO\� DURXQG� WKH� JLYHQ�WKHPH��,Q�VRPH�RI�WKH�SDSHUV�,�VWUXJJOHG�WR�NHHS�XS��ZKLOH�LQ�RWKHUV�,�ZDV�DOUHDG\�IDPLOLDU�ZLWK�WKH�UHVHDUFK�� WKLV�LV�SUREDEO\�XQDYRLGDEOH�LQ�D�PXOWL�GLVFLSOLQDU\�PHHWLQJ��2Q�D�VHOILVK�QRWH��,�IRXQG�WKH�GLYHUVH�QDWXUH�RI�WKH�GLVFXVVDQWV�SUHVHQW�YHU\�YDOXDEOH�RQ�WZR�OHYHOV��)LUVW��PXFK�RI�WKH�ZRUN�SUHVHQWHG�LQ�WKH�SDSHUV�ZDV�QHZ�WR�PH�DQG�JDYH�PH�LGHDV�WR�SXUVXH�WKDW�,�ZRXOG�QRW�RWKHUZLVH�KDYH�KDG��6HFRQG��,�ZDV�OHG WR�UHFRQVLGHU�VRPH�RI�P\�SUHYLRXV�DVVXPSWLRQV�ZKHQ�,�UHDOLVHG�KRZ�DWWLWXGHV�DQG�SULRULWLHV�GLIIHU�LQ�RWKHU�GLVFLSOLQHV��7KH�EHVW�H[DPSOH�RI�WKLV�ZDV�3DWW\�&RZHOO
V�SDSHU�RQ�VH[� GLIIHUHQFHV� LQ� DELOLWLHV�� 7KDW� WKHVH� GLIIHUHQFHV� H[LVW� DV� D� ELRORJLFDO� IXQFWLRQ� VHHPHG� WR� EH� DOUHDG\�DFFHSWHG�E\�PRVW� GLVFXVVDQWV�� EXW� WKLV�ZRXOG�EH� H[WUHPHO\� FRQWURYHUVLDO� LQ� DUFKDHRORJ\�� /XFNLO\�� DPSOH��VRFLDOLVLQJ��EUHDNV�ZHUH�SURYLGHG�DQG�,�ZDV�DEOH�WR�WDNH�WKLV�IXUWKHU�ZLWK�3DWW\��
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3DWW\
V�SDSHU�GHVFULEHG�KRZ�PDOHV�DQG�IHPDOHV�GLIIHU�LQ�WKHLU�DFFRPSOLVKPHQW�RI�FHUWDLQ�DELOLWLHV�VXFK� DV� ODQJXDJH� DQG� VSDWLDO� DZDUHQHVV�� ,� KDG� KHDUG� RI� WKLV� EHIRUH�� EXW� KDG� DVVXPHG� WKH� GLIIHUHQFH�ZDV�FDXVHG� E\� FRQGLWLRQLQJ� IDFWRUV� LQ� OLIH�� UDWKHU� WKDQ� KDYLQJ� D� ELRORJLFDO� EDVLV� �ZKLFK� VXJJHVWV� D� VHOHFWLYH�DGYDQWDJH� IRU� GLIIHULQJ� PDOH� DQG� IHPDOH� UROHV� LQ� WKH� SDVW��� 3DWW\
V� WDON� JDYH� PH� WKH� LPSUHVVLRQ� WKDW�QHXURDQDWRPLVWV�DQG�SV\FKRORJLVWV�DFFHSW�WKDW�WKH�GLIIHUHQFH�LV�FDXVHG�E\�ELRORJLFDO�IDFWRUV��VRPHWKLQJ�WKDW�,�IRXQG�KDUG�WR�VZDOORZ��6KH�ZHQW�RQ�WR�GHVFULEH�KHU�HYLGHQFH�ZKLFK�VXJJHVWV�WKH�GLIIHUHQFH�LV�FDXVHG�E\�KRUPRQDO�IDFWRUV��ZKLFK�DUH�GHSHQGHQW�LQ�WXUQ�RQ�HQYLURQPHQWDO�LQIOXHQFHV��WKXV�SODFDWLQJ�PH�D�ELW��'XULQJ�EUHDN�� ,� WROG� KHU� KRZ� VXUSULVHG� ,� KDG� EHHQ� DW� WKH� VHHPLQJ� ODFN� RI� FRQWURYHUV\� VWLUUHG E\� WKH� LGHD� RI�GLIIHUHQWLDO�DELOLWLHV� IRU�PHQ�DQG�ZRPHQ�� ,Q�DUFKDHRORJ\��ZKHUH� IHPLQLVP�VHHPV� WR�KDYH�ZRQ� WKH�GD\� LQ�UHFHQW� \HDUV�� WKLV� LGHD�ZRXOG�EH�RXWUDJHRXV�� DQG�ZRXOG�RQO\�EH� WROHUDWHG� LI� LW�ZHUH�H[SODLQHG�DV�EHLQJ�D�UHVXOW�RI� WKH�ZD\�\RXQJ�ER\V�DQG�JLUOV�DUH� WUHDWHG�DQG�HGXFDWHG��3DWW\�DJUHHG� WKDW� WKLV�FRXOG�EH�D�FDXVDO�IDFWRU�RI� WKH�VH[�GLIIHUHQFH��EXW� LQ�WXUQ��H[SUHVVHG�VXUSULVH� WKDW�D�ELRORJLFDO�EDVLV� IRU�ZKDW�VHHPV�WR�EH�D�ZHOO�VXEVWDQWLDWHG� HIIHFW� FRXOG� EH� FRQWURYHUVLDO� LQ� RWKHU� GLVFLSOLQHV�� :H� FRQFOXGHG� WKDW� RXU� RSSRVLQJ�DVVXPSWLRQV�ZHUH�WKH�UHVXOW�RI�RXU�PDWHULDO�FHQWUHG�DQG�ELRORJ\�FHQWUHG�EDFNJURXQGV�UHVSHFWLYHO\��DJUHHG�WR� GLIIHU� DQG� FRPPHQWHG� DJDLQ� RQ� KRZ� PXFK� \RX� FDQ� JHW� RXW� RI� WDONLQJ� WR� SHRSOH� ZLWK� GLIIHUHQW�SHUVSHFWLYHV��,�OHIW�WKH�FRQIHUHQFH�ZLWK�WKH�D�ORW�RI�QHZ�LGHDV�DQG�D�IUHVK�SHUVSHFWLYH�RQ�VRPH�ROG�RQHV��:KLOH�,�ZRXOG�KDYH�DSSUHFLDWHG�KDYLQJ�VRPHRQH�OLNH�'XQEDU�RU�)ROH\�WR�DFW�DV��WUDQVODWRU��EHWZHHQ�WKH�GLJJHUV�DQG�WKH� WKLQNHUV�� LQ� PDQ\� ZD\V� LW� GLG� PH� D� ORW� RI� JRRG� WR� KDYH� P\� DVVXPSWLRQV� FKDOOHQJHG� E\� QRQ�DUFKDHRORJLVWV��DQG�,�ZRXOG�EH�NHHQ�WR�DWWHQG�VXFK�D�JDWKHULQJ�DJDLQ��
+HOSHG�E\�FRPPHQWV�IURP�'U�$QGUHZ�&KDPEHUODLQ�
7KHPHV�)URP�'DYLGVRQ�&RQIHUHQFH�DW�%ROWRQ�,QVWLWXWH ���WK�0D\������
.�$�:LONLQVRQ'HSDUWPHQW�RI�3KLORVRSK\8QLYHUVLW\�RI�6KHIILHOG
7KLV�SURYHG� WR�EH�DQ�HQMR\DEOH�DQG�VWLPXODWLQJ�FRQIHUHQFH�ZLWK�PXFK� WR� LQWHUHVW�ERWK�'DYLGVRQ� VFKRODUV�DQG�WKRVH�OHVV�IDPLOLDU�ZLWK�KLV�ZRUN��7KH�FRQIHUHQFH�VWDUWHG�DW���DP�ZLWK�HYHU\RQH�EHLQJ�ZHOFRPHG�ZLWK�FRSLRXV�DPRXQWV�RI�FRIIHH�DQG�ELVFXLWV�ZKLFK�ZHUH�DYDLODEOH�WKURXJKRXW�WKH�GD\��7KH� ILUVW� SDSHU� ZDV� SUHVHQWHG� E\� (�+DUFRXUW� �/DG\� 0DUJDUHW� +DOO�� 2[IRUG�� HQWLWOHG� �7ZR�3UREOHPV� IRU� ,QWHUSUHWDWLRQLVP��� 7KLV� ZDV� D� UHODWLYHO\� WHFKQLFDO� SDSHU� FRQFHUQLQJ� WKH� LQFRPSDWLELOLW\� RI�WKUHH�YLHZV�DWWULEXWHG�WR�'DYLGVRQ�QDPHO\�WKH��UH�H[SUHVVLRQ�WKHVLV��WKH�UHVWLFWHG�DYDLODELOLW\�WKHVLV�DQG�WKH�LQWHUSUHWDWLRQLVP�ZLWK�UHJDUG�WR�ILUVW�SHUVRQ�XWWHUDQFHV��7KH�VHFRQG�SUREOHP�UDLVHG�ZDV�ILQGLQJ�D�VXLWDEOH�DFFRXQW�RI�WKH��,��SURQRXQ�LQ�VHOI�DVFULSWLRQ�RQFH�WKH�)UHJHDQ�DFFRXQW�LV�JLYHQ�XS��$IWHU� D� VKRUW� EUHDN�ZLWK� \HW� PRUH� FRIIHH�� -�+RUQVE\� �%LUNEHFN�&ROOHJH�� /RQGRQ�� GHOLYHUHG� KHU�SDSHU� � �$QRPDORXVQHVV� LQ�$FWLRQ���6KH�GLVWLQJXLVKHG� WZR�'DYLGVRQLDQ�FODLPV� WKDW� IRUP� WKH�EDVLV� WR�KLV�DFFRXQW�RI�$QRPDORXV�0RQLVP�� UDWLRQDOL]DWLRQ�DV�D�VSHFLHV�RI�FDXVDO�H[SODQDWLRQ�DQG�WKH�VWURQJHU�FODLP�WKDW�UHDVRQV�DUH�FDXVHV��6KH�FODLPHG�RQO\�WKH�IRUPHU�FODLP�LV�ZDUUDQWHG��7KH�FODLP�WKDW�UHDVRQV�DUH�FDXVHV�ZDV� GLVPLVVHG� GXH� WR� LWV� LQDELOLW\� WR� VXFFHVVIXOO\� GHDO� ZLWK�UHDVRQV� ZKLFK� H[SODLQ� GHOLEHUDWH� RPLVVLRQV��&RQVHTXHQWO\�� -�� +RUQVE\� DUJXHG� WKDW� WKH� ZHDNHU� FODLP�� WDNLQJ� UDWLRQDOL]DWLRQ� WR� EH� D� W\SH� RI� FDXVDO�H[SODQDWLRQ�JHQHUDWHV�D�FRUUHVSRQGLQJO\�ZHDNHU�DFFRXQW�RI�$QRPDORXV�0RQLVP�WKDQ�'DYLGVRQ�RXWOLQHV��7KH�ILQDO�SDSHU�RI�WKH�GD\��DIWHU�DQ�H[FHOOHQW�OXQFK��ZDV��,Q�'HIHQFH�RI�&RQYHQWLRQ��E\�7�%DOGZLQ��8QLYHUVLW\� RI� <RUN��� 7KLV� ZDV� D� SDUWLFXODUO\� LQWHUHVWLQJ� DQG� DFFHVVLEOH� SDSHU�� 7KLV� EHJDQ� ZLWK� JHQHUDO�GLVFXVVLRQ�RI� WKH� QDWXUH� RI� FRQYHQWLRQ� DQG� WKH� UHVSHFWLYH� DWWLWXGHV� RI�/HZLV��'DYLGVRQ� DQG�&KRPVN\�� ,W�ZHQW�RQ�WR�DGGUHVV�WKH�WKUHH�PDLQ�SUREOHPV�WKDW�'DYLGVRQ�UDLVHV�DJDLQVW�/HZLV
�FRQYHQWLRQDOLVP��QDPHO\�WKH� SUREOHP� RI� LQVLQFHULW\� RU� GHFHSWLRQ�� D� ODFN� RI� VHULRXVQHVV� �JLYLQJ� ULVH� WR� 'DYLGVRQ
V� $XWRQRP\� RI�0HDQLQJ�� DQG� WKH� KXPDQ� FDSDFLW\� WR� XQGHUVWDQG� ODQJXDJH� DEXVH�� LQFOXGLQJ� PDODSURSLVPV�� 7�%DOGZLQ�LGHQWLILHG�DOO�WKUHH�SKHQRPHQD�DV�SDUDVLWLF�RQ�WKH�JHQHUDO�FRPPXQLW\
V�XVH�RI�ODQJXDJH��7KXV��KH�FODLPHG�WKH\� FRXOG� RFFXU� DJDLQVW� D� EDFNGURS� RI� FRQYHQWLRQV� DV� RSSRVHG� WR� UHVRUWLQJ� WR� 'DYLGVRQ
V� 5DGLFDO�,QWHUSUHWDWLRQDOLVP�� *HQHUDO� FRQYHQWLRQV� H[SODLQ� RXU� FDSDFLW\� WR� XQGHUVWDQG� RQH� DQRWKHU�� GHVSLWH�SUREOHPDWLF�FDVHV�LGHQWLILHG�E\�'DYLGVRQ��DQG�RXU�FRQILGHQFH�LQ�EHLQJ�DEOH�WR�FRQYHUVH�ZLWK�VWUDQJHUV��7KH�
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VXEVHTXHQW� GLVFXVVLRQ� LQLWLDWHG� E\� 6�3HUU\� �6KHIILHOG�� IRFXVVHG� RQ� WKH� FRQFHSWXDO� GLIIHUHQFH� EHWZHHQ�'DYLGVRQ
V�UDGLFDO�LQWHUSUHWDWLRQLVP�ZLWK�UXOHV�RI�WKXPE�DQG�D�IXOO\�EORZQ�FRQYHQWLRQDOLVW�DFFRXQW��
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