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,Q� FRQVLGHULQJ� KRZ� EHVW� (J\SW� FDQ� LQWHJUDWH� LQWR� WKH� ZRUOG� HFRQRP\�� LW� LV� HVVHQWLDO� WR�UHPHPEHU�WKDW�WKH�ZRUOG�HFRQRP\�LQ������LV�YDVWO\�GLIIHUHQW�WKDQ�WKH�ZRUOG�HFRQRP\�HYHQ�ILYH� \HDUV� DJR�� 7KH� ³NQRZOHGJH� HFRQRP\´� KDV� EHFRPH� WKH� HFRQRP\�� ,WV� LV� QR� ORQJHU�VRPHWKLQJ�WR� WKHRUL]H�DERXW�� LW�KDV�EHFRPH�WKH�JOREDO�UHDOLW\�DQG�WKH�FHQWUDO�FKDOOHQJH�WR�WKH�IXWXUH�RI�DOO�QDWLRQV²GHYHORSHG�DQG�GHYHORSLQJ��(J\SW¶V�LQWHJUDWLRQ�DQG�SRWHQWLDO�IRU�JURZWK� GHSHQGV� LQ� LWV� ZLOOLQJQHVV� DQG� DELOLW\� WR� DQVZHU� WR� WKLV� QHZ� SDUDGLJP� RI�GHYHORSPHQW�DQG�HFRQRPLFV��
$OWKRXJK� LW� LV� VWLOO� HDUO\�GD\V� LQ� WKH� WUDQVLWLRQ� WR�DQ� LQIRUPDWLRQ�GULYHQ�JOREDO�HFRQRP\��WKHUH�LV�PXFK�WR�OHDUQ�IURP�LQWHUQDWLRQDO�H[SHULHQFH��7KHVH�H[SHULHQFHV�DUH�QRW�QHFHVVDULO\�FRPLQJ� RXW� RI� (XURSH� RU� WKH� 8QLWHG� 6WDWHV²WKH\� DUH� RIWHQ� WKRVH� RI� VPDOO�� VWUXJJOLQJ�QDWLRQV� WKDW� KDG� WKH� YLVLRQ� DQG� DELOLW\� WR�PDNH� UDSLG� SROLF\� FKDQJHV�ZKHQ� WKH\� VDZ� DQ�RSSRUWXQLW\� IRU� JURZWK�� ,UHODQG� LV� D� SDUWLFXODUO\� LQWHUHVWLQJ H[DPSOH� IRU� D� FRXQWU\� OLNH�(J\SW�
,UHODQG�KDV�HPHUJHG�DV�D� VPDOO�EXW�VLJQLILFDQW� OHDGHU� LQ� WKH�QHZ�NQRZOHGJH�HFRQRP\�E\�HPSKDVL]LQJ�WKH�UROH�RI�WKH�HGXFDWLRQDO�V\VWHP�LQ�FKDQJLQJ�WKH�OLQN�EHWZHHQ�DFDGHPLD�DQG�LQGXVWU\�DQG�WKH�ZD\�ZH�VWUXFWXUH�ERWK�QHZ�DQG�H[WDQW�NQRZOHGJH��7KHVH�DUH�DOO�UHOHYDQW�TXHVWLRQV�IRU�(J\SW��DQG�WKH�VROXWLRQV�WULHG�DQG�WHVWHG�LQ�,UHODQG¶V�VXFFHVV�VWRU\�DUH�SURRI�WKDW�ZH�QHHG�QRW�EH�OHIW�RXW�RI�WKLV�WUDQVIRUPDWLRQ�LQWR�WKH�NQRZOHGJH�HFRQRP\�
+LVKDP�)DKP\$FWLQJ�([HFXWLYH�'LUHFWRU� (&(6'HFHPEHU�����
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6RPH� IRXU� KXQGUHG� \HDUV� DJR�� WKH� (QJOLVK� HVVD\LVW�� )UDQFLV� %DFRQ� SHQQHG� KLV� IDPRXV�UHPDUN�³IRU�HYHQ�NQRZOHGJH�LWVHOI�LV�SRZHU�´� ,W�FRXOG�VFDUFHO\�KDYH�EHHQ�PRUH�SURSKHWLF��7RGD\¶V� PRVW� VXFFHVVIXO� HFRQRPLHV� QRZ� GHSHQG� RQ� YLWDO� VFLHQWLILF� DQG� WHFKQRORJLFDO�DFWLYLW\�ZLWK�QHZ�NQRZOHGJH�DV�WKHLU�OLIH�EORRG�� 7KLV�GLUHFW�OLQN�EHWZHHQ�NQRZOHGJH�DQG�HFRQRPLF�JURZWK��IXHOOHG�E\�VXVWDLQHG�GHYHORSPHQWV�LQ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��,&7���LV�DW�WKH�KHDUW�RI�WKH�NQRZOHGJH�HFRQRP\��7KH�SDFH�RI�FKDQJH�LV�DFFHOHUDWLQJ�DW�DQ�XQSUHFHGHQWHG�OHYHO��:H�DUH�QRZ�PRYLQJ�IURP�WKH�LQIRUPDWLRQ�DJH LQWR�WKH�WUDQVIRUPDWLRQ DJH LQ�ZKLFK�QHZ�LQIRUPDWLRQ�LV�WUDQVIRUPLQJ�YLUWXDOO\�HYHU\�DVSHFW�RI�RXU�GD\�WR�GD\�OLYHV��7KH�ZRUNSODFH�KDV�EHHQ�UHVKDSHG�E\�D�FRUH�RI�QHZ�WHFKQRORJLHV�WKDW�KDYH�UHSODFHG�WKH�PRUH�WUDGLWLRQDO�RQHV��.QRZOHGJH��LQIRUPDWLRQ�DQG� DVVRFLDWHG� VNLOOV� KDYH� GLVSODFHG� ODERU� DV� WKH� SULPDU\� VRXUFH� RI� SURGXFWLYLW\� DQG�FRPSHWLWLYHQHVV��*URZWK� LQ� EXVLQHVV� DQG� LQGXVWU\� FRQWLQXHV� WR� EH� GHWHUPLQHG� ODUJHO\�E\�QHZ�WHFKQRORJ\�ZKLFK�LV�WKH�µRXWSXW¶�RI�VFLHQWLILF�HQGHDYRU��
� 7KH�FRQWHQW�RI�WKLV�OHFWXUH�UHIOHFWV�WKUHH�GHFDGHV�RI�SHUVRQDO��KDQGV�RQ�H[SHULHQFH�DV�3URIHVVRU�RI�3K\VLFV�DW�7ULQLW\�&ROOHJH�'XEOLQ��'LDORJXH�ZLWK�FRXQWOHVV�FROOHDJXHV�GXULQJ�WKDW�SHULRG�RI�,UHODQG¶V�HFRQRPLF�UHQDLVVDQFH�ZDV�RI�LPPHDVXUDEOH�EHQHILW��,�DP�SDUWLFXODUO\�LQGHEWHG�WR�3URIHVVRU�5D\�.LQVHOOD��3URIHVVRU�RI�%DQNLQJ�DQG�)LQDQFH�DW�8QLYHUVLW\�&ROOHJH�'XEOLQ��DQG�'U��(RLQ�2¶1HLOO��'LUHFWRU�RI�,QQRYDWLRQ�6HUYLFHV�DW�7ULQLW\�&ROOHJH�'XEOLQ��7KLV�UHPDUNDEOH�SHULRG�RI�FUHDWLYH�HQGHDYRU�LQ�,UHODQG�ZDV�IXUWKHU�HQULFKHG�E\�WKH�SHUVSHFWLYH�RI�WLPH�VSHQW�DW�$7	7�%HOO�/DERUDWRULHV��6XVWDLQHG�GLVFXVVLRQ�RYHU�PDQ\�\HDUV�ZLWK�'U� :LOOLDP�2��%DNHU�DQG�'U��'HDQ�'RXJODVV�LQ�SDUWLFXODU�SURYLGHG�D�ULFK�VRXUFH�RI�LQVSLUDWLRQ�DQG�YLVLRQ��0\�FXUUHQW�SRVWLQJ�DW�WKH�6XOWDQ�4DERRV�8QLYHUVLW\�LQ�WKH�6XOWDQDWH�RI�2PDQ�KDV�DIIRUGHG�WKH�RSSRUWXQLW\�WR�GHYHORS�SROLFLHV�WKDW�DUH�VXLWHG�WR�D�VPDOO�DQG�GHYHORSLQJ�RSHQ�HFRQRP\�LQ�WKH�0LGGOH�(DVW�� )UDQFLV�%DFRQ��³1DP�HW�LSVD�VFLHQWLD�SRWHVWDV�HVW��)RU�HYHQ�NQRZOHGJH�LWVHOI�LV�SRZHU��´�LQ�0HGLWDWLRQHV�6DFUDH��GH�+HUHVLEXV �������� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD��,UHODQG�DQG�WKH�.QRZOHGJH�(FRQRP\��7KH�1HZ�7HFKQR�$FDGHPLF�3DUDGLJP �'XEOLQ��2DN�7UHH�3UHVV��������
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7KH�HFRQRPLF� IXWXUH�RI�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�QDWLRQV²DQG�� WR�D�VLJQLILFDQW�GHJUHH�� WKDW� RI� VRFLHW\� DV� D� ZKROH²GHSHQGV� RQ� WKHLU� DELOLW\� WR� HPEUDFH� WKH� NQRZOHGJH�HFRQRP\�� 6RFLHW\� KDV� EHHQ� JOREDOL]HG� LQ� D�ZRUOG� WKDW� LV� DSSURSULDWHO\� WHUPHG� µD� JOREDO�YLOODJH¶�QHWZRUNHG�ZLWK�HOHFWURQLF� LQIRUPDWLRQ�VXSHU�KLJKZD\V��$�µJOREDO�FRQVFLRXVQHVV¶�KDV�EHHQ�FUHDWHG�ZLWK�WKH�UHVXOW�WKDW�WKH�IDEULF�RI�VRFLHWLHV�DQG�WKH�UXOHV�WKDW�JRYHUQ�WKHP�DUH�JUDGXDOO\��DQG�UDGLFDOO\��EHLQJ�DOWHUHG��7KH�OHYHO�RI�LQWHJUDWLRQ�DQG�LQWHUGHSHQGHQF\�LV�VXFK� WKDW�QDWLRQV�FDQ�QR� ORQJHU�DFW�REOLYLRXV�RI� WKH� UHVW�RI� WKH�ZRUOG�� WKH\�DUH�QR�ORQJHU�IXOO\�LQ�FRQWURO�RI�WKHLU�RZQ�IXWXUHV�7KH� OLEHUDOL]DWLRQ� RI� JOREDO� WUDGH� KDV� EHHQ� GHYHORSLQJ� LQ� SDUDOOHO� XQGHU� WKH� DHJLV� RI� WKH�:RUOG�7UDGH�2UJDQL]DWLRQ��:72���:72�PHPEHU�QDWLRQV�DJUHH�WR�RSHQ�OLEHUDO�WUDGH�DQG�HFRQRPLF�IUHHGRP�JURXQGHG�LQ�GHPRFUDWLF�SULQFLSOHV��7KH�:72�SURYLGHV�WKH�LQVWLWXWLRQDO�VWUXFWXUH�DQG�DFWV�DV�JOREDO�JXDUDQWRU�7KH�SXUSRVH�RI�WKLV�OHFWXUH�LV�WR�DGG�IXUWKHU�SHUVSHFWLYH�WR�WKH�HFRQRPLF GHEDWH�LQ�(J\SW�E\� IRFXVLQJ� VSHFLILFDOO\� XSRQ� WKH� OLQN� EHWZHHQ� QHZ� NQRZOHGJH� DQG� HFRQRPLF� SURJUHVV��,QGHHG�� LW� LV� RQO\� LQ� WKLV� FRQWH[W� WKDW� RQH� FDQ� EHJLQ� WR� XQGHUVWDQG� WKH� PRUH� VSHFWDFXODU�IHDWXUHV�RI�FXUUHQW�JOREDO�PDFURHFRQRPLFV��)RU�H[DPSOH�x 7KH�UHPDUNDEOH�VWUHQJWK�RI�WKH�$PHULFDQ�HFRQRP\�DQG�WKH�FRPSDUDWLYHO\�ODFNOXVWHU�SHUIRUPDQFH�RI�(XURSH��x 7KH� VLQJXODU� IDLOXUH� LQ� 5XVVLD� WR� H[SORLW� WKH� RSSRUWXQLWLHV� JHQHUDWHG� E\� WKH�NQRZOHGJH�HFRQRP\��7KH�IDLOXUH�WR�EXLOG�DQ�DSSURSULDWH�LQIUDVWUXFWXUH�KDV�FUHDWHG�DQDOPRVW� LQVXUPRXQWDEOH� EDUULHU� WR� HFRQRPLF� SURJUHVV� GHVSLWH� D� GHHS�URRWHG�WHFKQRORJ\�FXOWXUH�DQG�PDVVLYH�XQGHUZULWLQJ�ZLWK�:HVWHUQ�DLG�x 7KH�WUDXPDWLF�HFRQRPLF�GRZQ�WXUQ�RI�WKH�6RXWKHDVW�$VLDQ�HFRQRPLHV�LQ����������,Q� WKH� ILUVW� FDVH�� WKH� 8QLWHG� 6WDWHV� ZKROHKHDUWHGO\� HPEUDFHG� WKH� NQRZOHGJH� HFRQRP\�DQG�LV�UHDSLQJ�WKH�EHQHILWV�DFFRUGLQJO\��([SHULHQFH�LQ�5XVVLD�RQ�WKH�RWKHU�KDQG��VKRZV�WKDW�HFRQRPLF� EHQHILWV� ZLOO� QRW� IORZ� IURP� WHFKQRORJ\� ZLWKRXW� WKH� DSSURSULDWH� µLQVWLWXWLRQ�EXLOGLQJ¶�� WHFKQRORJ\� LQ� LWVHOI� LV� QRW� HQRXJK�� -DSDQ� SDLG� D� KHDY\� SULFH� IRU� WHPSRUDULO\�
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LJQRULQJ�WKH�IXQGDPHQWDO�ODZV�RI�HFRQRPLFV�WKURXJK�SRRU�ILQDQFLDO�PDQDJHPHQW�LQ�D�ZRUOG�RI� XQSUHFHGHQWHG� YRODWLOLW\� DQG� FDSLWDO�PRELOLW\��2QFH� DJDLQ�� DFFHVV� WR� VRPH�RI� WKH�PRVW�VRSKLVWLFDWHG� WHFKQRORJ\� LQ� WKH�ZRUOG� FRXOG�QRW� FRPSHQVDWH� IRU� WKLV� ODSVH��%XW� WKH�$VLDQ�PLUDFOH� GLG� QRW� GLH�� /LNH� ,UHODQG� LQ� WKH� PLG�����V�� -DSDQ� OHDUQHG� D� JUHDW� GHDO� IURP� LWV�PLVWDNHV�DQG�KDV�GUDZQ�XSRQ�LWV�GHHS�URRWHG�UHVLOLHQFH�WR�HPEDUN�XSRQ�D�SDWK�RI�VXVWDLQHG�UHFRYHU\��:KDW�FDQ�(J\SW�GHGXFH�IURP�WKHVH�FRQWUDVWLQJ�H[SHULHQFHV"�$V�D�QDWLRQ�WKDW�KDV�HQWHUHG�LWV�VHYHQWK�PLOOHQQLXP��(J\SW�QR�GRXEW�DSSUHFLDWHV�WKH�YDOXH�RI�KLVWRU\�DQG�WKH�OHVVRQV�WKDW�FDQ�EH�OHDUQHG�IURP�LW��:KLOH�WKH�IXWXUH�LV�E\�QR�PHDQV�D�VLPSOH�H[WUDSRODWLRQ�RI� WKH�SDVW��KLVWRU\�DQG�WKH�FRQWHPSRUDU\�H[SHULHQFHV�RI�QDWLRQV�WKDW�KDYH�DGGUHVVHG�VLPLODU�FKDOOHQJHV�RIIHU�PXFK�YDOXDEOH�LQVLJKW�DQG�JXLGDQFH��:LWK�WKLV�LQ�PLQG��WKH�QDWXUH�RI�QHZ�NQRZOHGJH�LV�ILUVW�UHYLHZHG�KHUH�ZLWKLQ�WKH�SHUVSHFWLYH�RI�WHFKQRORJLFDO�JURZWK�DQG�LWV�RYHUDOO�LPSDFW�RQ� WKH� GHYHORSPHQW� RI� KXPDQ� VRFLHW\�� 7KH� FRQFHSW� RI� WKH� NQRZOHGJH� HFRQRP\� LV� WKHQ�H[DPLQHG�� FLWLQJ�� LQ� SDUWLFXODU�� H[SHULHQFH� LQ� WKH�8QLWHG�6WDWHV�� WKH�8QLWHG�.LQJGRP�DQG�,UHODQG�DV�H[DPSOHV�RI�ODUJH��PHGLXP�DQG�VPDOO�HFRQRPLHV�� ,UHODQG�LV�SDUWLFXODUO\�UHOHYDQW�DV�D�VPDOO��RSHQ�HFRQRP\�WKDW�KDV�XQGHUJRQH�D�YHULWDEOH�UHQDLVVDQFH��IROORZLQJ�D�SHULRG�RI�DFXWH� HFRQRPLF� GHSUHVVLRQ� LQ� WKH� PLG�����V�� WR� EHFRPH� RQH� RI� WRGD\¶V�PRVW� VXFFHVVIXO�HFRQRPLF�SHUIRUPHUV��([SHULHQFH�LQ�2PDQ�ZLOO�VHUYH�WR�LOOXVWUDWH�WKH�ZD\�LQ�ZKLFK�D�VPDOO�,VODPLF�QDWLRQ�LV�HPEUDFLQJ�WKH�NQRZOHGJH�HFRQRP\��7KHVH�UHIOHFWLRQV�IRUP�WKH�EDFNGURS�WR�D�PRUH�IRFXVHG�DQDO\VLV�RI�(J\SW¶V�GHYHORSPHQW�LQ�WKH�QHZ�PLOOHQQLXP��7KH�OHFWXUH�ZLOO�FRQFOXGH�ZLWK�D�FULWLTXH�RI�ZKDW�,�EHOLHYH�WR�EH�D�VWUDWHJLF�LQIOHFWLRQ�RU�SDUDGLJP�VKLIW�LQ�ZKLFK�HGXFDWLRQ�LV�DW�WKH�FRUH��7KH�XQLYHUVLWLHV�DV�ORQJ�HVWDEOLVKHG�FHQWHUV�RI� OHDUQLQJ� DQG� UHVHDUFK� KDYH� D� FHQWUDO� UROH� WR� SOD\�� 7KLV� LV� WKH� EDVLV� RI� D� QHZ� WHFKQR�DFDGHPLF� SDUDGLJP�ZKLFK� LPSOLFLWO\� SURPRWHV� D� FXOWXUH� WKDW� LV� ERWK� UHFHSWLYH� WR� WKH�QHZWHFKQRORJ\� DQG� KDV� WKH� DELOLW\� WR� DSSO\� LW� ZLVHO\�� 7KH� LPSRUWDQFH� RI� XQGHUVWDQGLQJ� DQG�
� 5��3��.LQVHOOD�DQG�9��-��0F%ULHUW\��³&DPSXV�&RPSDQLHV�DQG�WKH�(PHUJLQJ�7HFKQR�$FDGHPLF�3DUDGLJP��7KH�,ULVK�([SHULHQFH�´�7HFKQRYDWLRQ ����������������������
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DSSO\LQJ� WKH�QHZ�G\QDPLF�IRU� WKH�EHQHILW�RI�JOREDO�VRFLHW\�DV�D�ZKROH� LV�VWUHVVHG�EHFDXVH�KLVWRU\�FDXWLRQV�XV� WKDW�V\VWHPLF�DGYDQFHV�LQ�FLYLOL]DWLRQ��VXFK�DV�WKRVH�ZH�DUH�ZLWQHVVLQJ�WRGD\�� ZLOO� EH� VXEYHUWHG� XQOHVV� WKH\� DUH� JURXQGHG� LQ� D� VHW� RI� SULQFLSOHV� WKDW� UHIOHFW�IXQGDPHQWDO�KXPDQ�YDOXHV�DQG�EHOLHIV�
����7KH�.QRZOHGJH�(FRQRP\�
�����7KH�+LVWRULFDO�3HUVSHFWLYH

³7KRXJK� KLVWRU\� GRHV� QRW� UHSHDW� LWVHOI� H[DFWO\�� UHFXUULQJ� VLWXDWLRQV� PD\� KDYH�SRLQWV� RI� VLPLODULW\� DV� ZHOO� DV� SRLQWV� RI� GLIIHUHQFH�� DQG� UHFRJQLVLQJ� WKHP�PD\�KHOS�� ,Q�PRVW� LPSRUWDQW� ILHOGV��SDUDOOHOV�DQG�SUHFHGHQWV�KDYH�EHHQ�JRLQJ�RQ�IRU�WZHQW\� FHQWXULHV� RU� PRUH� DQG� WKHUH� LV� QR� VHQVH� LQ� DPSXWDWLQJ� WKHP� IURP� RXU�FROOHFWLYH�PHPRU\�´��5XVVHOO������ �
)URP�WKH�HDUOLHVW�WLPHV��WKH�GHYHORSPHQW�RI�VRFLHWLHV�GHSHQGHG�XSRQ�WKH�H[SORLWDWLRQ�RI� GLVFRYHU\� DQG� QHZ� NQRZOHGJH�� 7KLV� LV� DV� UHDO� WRGD\� DV� HYHU� EHIRUH� DQG� FDQ� EH�H[SHFWHG�WR�UHPDLQ�VR�IRU�WKH�IRUHVHHDEOH�IXWXUH��7KH�VFDOH�DQG�JOREDO�LPSDFW�RI�FKDQJH�DV�WKH���WK�&HQWXU\�GUDZV�WR�D�FORVH�ZDV�UHFRJQL]HG�LQ�WKH������(XURSHDQ�8QLRQ�:KLWH�3DSHU�� ³*URZWK�� &RPSHWLWLYHQHVV�� (PSOR\PHQW�� 7KH� &KDOOHQJHV� DQG� :D\V� )RUZDUG�LQWR� WKH� ��VW &HQWXU\�´� 7KH� :KLWH� 3DSHU� DVVHUWHV� WKDW�� ³WKLV� GHFDGH� LV� ZLWQHVVLQJ� D�IRUJLQJ� RI� D� OLQN� RI� XQSUHFHGHQWHG� PDJQLWXGH� DQG� VLJQLILFDQFH� EHWZHHQ� WKH�WHFKQRORJLFDO�LQQRYDWLRQ�SURFHVV�DQG�HFRQRPLF DQG�VRFLDO�RUJDQL]DWLRQ�´�%XW�LV�WKH�FXUUHQW�OLQN�EHWZHHQ�QHZ�NQRZOHGJH��WHFKQRORJLFDO�LQQRYDWLRQ�DQG�HFRQRPLF�DQG�VRFLDO�RUJDQL]DWLRQ�UDGLFDOO\�QHZ"�$W�ILUVW�VLJKW� WKHUH�DUH�QR�JODULQJ�GLIIHUHQFHV�ZLWK�SUHYLRXV� H[SHULHQFH�� 7KH� FORVLQJ� GHFDGHV� RI� WKH� ��WK FHQWXU\�� IRU� H[DPSOH�� ZLWQHVVHG�GUDPDWLF� GHYHORSPHQWV LQ� WUDQVSRUWDWLRQ�� FRPPXQLFDWLRQV�� LQGXVWULDO� SUDFWLFH�� DQG� D�TXDQWXP�OHDS�LQ�VFLHQWLILF�XQGHUVWDQGLQJ�ZLWK�WKH�ELUWK�RI��PRGHUQ�SK\VLFV��

� /RUG�5XVVHOO�LQ��³7KH�'DQFHU�QRW�WKH�'DQFH�´�(��6DJDUUD�DQG�0��6DJDUUD��HGV����7ULQLW\�-DPHVRQ�4XDWHUFHQWHQDU\�6\PSRVLXP��7ULQLW\�&ROOHJH�'XEOLQ��0D\������� (�8��&RPPLVVLRQ�:KLWH�3DSHU��³*URZWK��&RPSHWLWLYHQHVV��(PSOR\PHQW��7KH�&KDOOHQJHV�DQG�:D\V�)RUZDUG LQWR�WKH���VW &HQWXU\�´�%XOOHWLQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��6XSSOHPHQW�������������
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,Q� -DUHG� 'LDPRQG¶V� ERRN�� *XQV�� *HUPV�� DQG� 6WHHO�� 7KH� )DWHV� RI� +XPDQ� 6RFLHWLHV��ZKLFK� WUDFHV� WKH� FRQWULEXWLRQ� RI� WHFKQRORJ\� WR� JOREDO� GHYHORSPHQW� RYHU� WKH� ODVW� ���PLOOHQQLD�� WKHUH� DUH� WZR� UHFXUULQJ� WKHPHV� LQ� KLV� ERRN� WKDW� DUH� HVSHFLDOO\� UHOHYDQW� WR� RXU�DQDO\VLV��)LUVW�� WKH� EHQHILFLDULHV� RI� QHZ� WHFKQRORJ\� DUH� QRW� DOZD\V� WKRVH� ZKR� PDGH� WKH� LQLWLDOEUHDNWKURXJK��7HFKQRORJ\ WUDQVIHU�IURP�WKH�FUHDWRUV�RI� WKH�QHZ�GLVFRYHU\�WR� WKRVH�ZKR�VXFFHVVIXOO\� H[SORLW� LW� KDV� EHHQ� JRLQJ� RQ� IURP� WKH� HDUOLHVW� WLPHV�� )RU� H[DPSOH�� ,VODP�DFTXLUHG� � &KLQHVH� � SDSHU�PDNLQJ� WHFKQLTXHV� � LQ� � WKH� � �WK &HQWXU\�� ZKLOH� � ,VODPLF��FUDIWVPHQ�IURP��(J\SW�LQWURGXFHG��JODVV��HQDPHOLQJ�DQG��JLOGLQJ��WHFKQLTXHV��WR��9HQLFH��LQ� WKH���WK &HQWXU\��5HFDOO� WRR� WKDW� WKH�HYROXWLRQ�RI� WKH�PRGHUQ�DOSKDEHW�FDQ�EH� WUDFHG�EDFN� WR� (J\SWLDQ� KLHURJO\SKLFV�� GHYHORSHG� VRPH� ������ \HDUV� DJR� ZKHQ� (J\SW� ZDV� D�IORXULVKLQJ�FHQWHU�RI�ZULWLQJ��%DVLF�NQRZOHGJH�DQG�OHDUQLQJ�DUH�FRPSDUDEO\�PRELOH��$UDE�QDWLRQV� NHSW� WKH� FRQFHSW� RI� XQLYHUVLWLHV� DOLYH� � GXULQJ�(XURSH¶V� GDUN� DJHV�� IURP� WKH� �WK&HQWXU\� WR� WKH� ��WK &HQWXU\�� KDYLQJ� HDUOLHU� DFTXLUHG� PXFK� DQFLHQW� OHDUQLQJ� IURP� WKH�*UHHNV�WR�FRPSOHPHQW�WKHLU�RZQ�H[WDQW�ERG\�RI�NQRZOHGJH��%\�WKH�\HDU������$�'���WKHUH�ZHUH� WKULYLQJ� $UDE� DFDGHPLHV� DQG� OLEUDULHV� WKDW� FRQWDLQHG� PXFK� RI� WKH� DFFHVVLEOH�NQRZOHGJH� RI� KXPDQNLQG�� DQ� HQF\FORSHGLD� RI� PHGLFDO� NQRZOHGJH�� WKH 4DQXQ�� ZDV�ZULWWHQ�E\�,EQ�6LQD�DQG�,EQ�$O�+D\WKDP�ZDV�VRRQ�WR�ZULWH�KLV�7KHVDXUXV�RQ�2SWLFV��ERWK�RI�ZKLFK�ZHUH� XVHG� IRU� FHQWXULHV� WKHUHDIWHU� E\�(XURSHDQ� VFKRODUV�� ,Q� WKH�PLGGOH� DJHV��,VODP� ZDV� WHFKQRORJLFDOO\� DGYDQFHG� DQG� RSHQ� WR� LQQRYDWLRQ�� ,VODPLF� VRFLHWLHV� LQ� WKH�0LGGOH� (DVW� KDG� DFKLHYHG� IDU� KLJKHU� OLWHUDF\� UDWHV� WKDQ� FRQWHPSRUDU\� (XURSH� DQG� WKH�IORZ�RI�WHFKQRORJ\�ZDV�RYHUZKHOPLQJO\�IURP�WKH�,VODPLF�VRFLHWLHV�WR�(XURSH��
� -DUHG�'LDPRQG��*XQV��*HUPV��DQG�6WHHO��7KH�)DWHV�RI�+XPDQ�6RFLHWLHV���1HZ�<RUN�:�:��1RUWRQ�DQG�&RPSDQ\��������� (��%��&KLOGHUV�ZDV�D�QRWHG�EURDGFDVWHU�DQG�ZULWHU�ZLWK�D�NHHQ�LQWHUHVW LQ�WKH�0XVOLP�$UDE�ZRUOG��7KLV�LV�DQ�H[FHUSW�IURP�RQH�RI�KLV�EURDGFDVWV�RQ�WKH�FORVLQJ�PLOOHQQLXP��HQWLWOHG�³0LOOHQQLDO�0LQGV�´� -��'LDPRQG��������
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6HFRQG�� WKH� DWWLWXGH�RI� VRFLHW\� LV� D�PDMRU�GHWHUPLQDQW� DV� WR�ZKHWKHU� WKH�QHZ� WHFKQRORJ\ZLOO� EH� H[SORLWHG� RU� QRW� $V� 'LDPRQG� DJDLQ� QRWHV�� ³LW� LV� QRW� D� PDWWHU� RI� LQGLYLGXDO�LQYHQWLYHQHVV� EXW� RI� WKH� UHFHSWLYLW\� RI� ZKROH� VRFLHWLHV� WR� LQQRYDWLRQ�«� VRPH� VRFLHWLHV�VHHP� KRSHOHVVO\� FRQVHUYDWLYH�� LQZDUG� ORRNLQJ� DQG� KRVWLOH� WR� FKDQJH�´� 7KLV� YLHZ� LV�HQGRUVHG�E\�PDQ\�KLVWRULDQV�ZKR�ZRXOG�DUJXH��IRU�H[DPSOH��WKDW��³��WK &HQWXU\�&KLQD�ZDV�DQ�LQGXVWULDO�UHYROXWLRQ�ZDLWLQJ�WR�KDSSHQ�ZLWK�WKH�VXSSO\�VLGH�RI�WHFKQRORJ\�IXOO\�LQ�SODFH�«�WLJKW�FRQWURO�E\�WKH�VWDWH�SUHYHQWHG�WKH�HPHUJHQFH�RI�D�VRSKLVWLFDWHG�GHPDQG�EDVH�DQG�GUDPDWLFDOO\� VWLIOHG� JURZWK�´�� 7\SLFDOO\�� LW� ZDV� OHIW� WR� RWKHU� QDWLRQV� WR� H[SORLW� &KLQD¶V�WUXO\� IRUPLGDEOH� GLVFRYHULHV� RI� PDJQHWLVP� DQG� JXQSRZGHU� LQ� D� ZD\� WKDW� FRQVSLFXRXVO\�DOWHUHG� WKH� SDWWHUQ� RI� HYROXWLRQ� RI� JOREDO� VRFLHWLHV�� ,W� ZRXOG� EH� SHULORXV� LQGHHG� IRU�FRQWHPSRUDU\�WKLQNLQJ�WR�LJQRUH�WKLV�SDUWLFXODU�OHVVRQ�RI�KLVWRU\��
����,V�+LVWRU\�6LPSO\�5HSHDWLQJ�,WVHOI"��:H�DUH�LQGHHG�OLYLQJ�LQ�UHPDUNDEOH�WLPHV�WKDW�DUH�SURIRXQGO\�GLIIHUHQW�IURP�WKH�SDVW�LQ�D�QXPEHU�RI� UHVSHFWV��)LUVW�� WKHUH� LV�D�EXUJHRQLQJ��VHOI�FDWDO\WLF�JURZWK�RI�QHZ�NQRZOHGJH��,WV� JURZWK� SDWWHUQ� LV� QR� ORQJHU� GLVFUHWH� DQG� ORFDOL]HG� DV� LQ� WKH� SDVW�� .QRZOHGJH� QRZ�GLIIXVHV� UDSLGO\� WKURXJKRXW� WKH� JOREDO� FRPPXQLW\� GULYHQ� E\� LWV� GLUHFW� OLQN� WR� HFRQRPLF�JURZWK�DQG�HQKDQFHG�FRPPXQLFDWLRQV�QHWZRUNV��:H�DUH�ILUPO\�LQ�WKH�HOHFWURQLF�DJH�ZLWK�H�FRPPXQLFDWLRQ�� H�JRYHUQPHQW�� H�VRFLHW\�� H�FRPPHUFH�� DQG� VR� RQ�� 7KH� EXUJHRQLQJ�FRPPXQLFDWLRQV� SKHQRPHQRQ� LQ� LWVHOI� LV� QRW� QHZ�� PHUHO\� LWV� XQSUHFHGHQWHG� SDFH� DQG�VRSKLVWLFDWLRQ��$V�&KLOGHUV�VR�SHUFHSWLYHO\�GHVFULEHG�LW�

³7KH�>ODVW@�PLOOHQQLXP¶V�DVWRXQGLQJ�UDWH�RI�SURJUHVV�FRPSDUHG�ZLWK�DOO�SUHYLRXV�WKRXVDQGV�RI�\HDUV�GLG�QRW�KDSSHQ�EHFDXVH�VRPH�VLJQLILFDQWO\� ODUJHU�QXPEHU�RI�EULOOLDQW� DQG� SHUVSLFDFLRXV� KXPDQ� EHLQJV� ZHUH� ERUQ� GXULQJ� WKRVH� FHQWXULHV�� ,W�KDSSHQHG�EHFDXVH� LW�ZDV�� LQGHHG�� WKH� ILUVW PLOOHQQLXP�RI�PRUH�DQG�PRUH�KLJKO\�RUJDQL]HG�DQG�PRUH�DQG�PRUH�H[WHQVLYH�KXPDQ�FRPPXQLFDWLRQ�´��
�� &LWHG�LQ�WKH�FULWLTXH�RI�WKH�8�.��:KLWH�3DSHU��³2XU�&RPSHWLWLYH�)XWXUH��%XLOGLQJ�WKH�.QRZOHGJH�'ULYHQ(FRQRP\´�%XOOHWLQ�RI�WKH�&HQWUH�IRU�(FRQRPLF�3ROLF\�5HDVHUFK��&(35���1R������SS����������/RQGRQ���������� (��%��&KLOGHUV��
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$W� WKH� WXUQ� RI� WKH� ��WK &HQWXU\�� WKH� QRWHG� SK\VLFLVW�� *HRUJH� )UDQFLV� )LW]JHUDOG�� DOVR�IRUHVDZ�WKDW� WHOHJUDSK\�ZRXOG�FUHDWH�D�QHWZRUN�RI�µQHUYHV�RI�FLYLOL]DWLRQ¶��WKH�IRUHUXQQHU�RI�WKH�ZRUOG�ZLGH�ZHE�
6HFRQG��WKH�QDWXUH�RI�QHZ�NQRZOHGJH�DQG�LWV�UHODWLRQVKLS�WR�WHFKQRORJ\�LV�DOVR�FKDQJLQJ��&RQVLGHU�� LQ� SDUWLFXODU�� WKH� GLVWLQFWLRQ� EHWZHHQ� WKH� WZR� FRPSRQHQWV� RI� VFLHQFH� DQG�WHFKQRORJ\� �6	7��� :KHUHDV� WHFKQRORJ\� KDV� EHHQ� DURXQG� VLQFH� WLPH� LPPHPRULDO�� WKH�VFLHQWLILFDWLRQ RI�WHFKQRORJ\�KDV�QRW��7HFKQRORJ\�LV�ERUQ�DQG�GHYHORSV�RQ�VFLHQWLILF�EDVHV�DV�D� IRUP�RI�VFLHQWLILF�NQRZOHGJH� LWVHOI�� WKH� WZR�DUH� WZLQQHG�DW�ELUWK��� )RU�H[DPSOH�� WKH�VFLHQWLILF GLVFRYHU\�RI� D�QHZ�DQWLERG\� FDQ� VLPXOWDQHRXVO\� UHSUHVHQW�D�QHZ� WHFKQRORJLFDOVWHS� IRUZDUG� EHFDXVH� RI� WKH� LPPHGLDWH� XVHIXOQHVV� DQG� FRPPHUFLDO� ZRUWK� RI� WKH� QHZ�GLVFRYHU\�� 7KH� LQQRYDWLRQ� F\FOH²WKDW� LV�� WKH� SURFHVV� IURP� WKH� RULJLQDO� GLVFRYHU\� WR� WKH�HQG� SURGXFW²KDV� EHHQ� VHYHUHO\� WUXQFDWHG� �F�� I�� 6HFWLRQ� �������� 7KLUG�� WKH� OLQHV� RI�GHPDUFDWLRQ�EHWZHHQ�GLIIHUHQW� FDWHJRULHV�RI�NQRZOHGJH�� VXFK� DV� WKH� WUDGLWLRQDO� VFLHQWLILF�GLVFLSOLQHV� RI� SK\VLFV�� FKHPLVWU\� DQG� ELRORJ\�� DUH� EHFRPLQJ� LQFUHDVLQJO\� GLIIXVH�� 7KH�SURVSHFW�WKDW�WKH�YHU\�QDWXUH�RI KXPDQ�OLIH�LWVHOI�FDQ�EH�PDQLSXODWHG�LQ�WKH�QRW�WRR�GLVWDQW�IXWXUH� SUHVDJHV� D� VLPLODU� EUHDNGRZQ� RI� WKH� ERXQGDULHV� EHWZHHQ� WKH� VFLHQFHV� DQG� WKH�KXPDQLWLHV��� 2YHUDOO�� WKLV� KHUDOGV� DQ� LQHYLWDEOH� UHWXUQ� WR� D� PRUH� HFOHFWLF� DSSURDFK� WR�VFLHQFH� DV� SUHYDLOHG� LQ� HDUOLHU� WLPHV� ZKHQ� WKH� WHUP� µSKLORVRSKHU� ZDV¶� XVHG� WR� GHVFULEH�UHVHDUFKHUV� LQ� YLUWXDOO\� HYHU\� ILHOG� RI� HQGHDYRU�� 7KH� WUXH� VLJQLILFDQFH� RI� WKH� 3K�'��GHJUHH²'RFWRU�DWH�RI�3KLORVRSK\²ZLWK�ZKLFK�ZH�DUH�VR�IDPLOLDU�KDV�EHHQ�UHHVWDEOLVKHG��$QG� ILQDOO\�� DW� WKH�PDFUR�OHYHO�� WRR�� WKH�ZHOO�GHILQHG�ERXQGDULHV�EHWZHHQ�NQRZOHGJH�GULYHQ� LQGXVWU\� DQG� XQLYHUVLWLHV� DUH� DOVR� FKDQJLQJ�� 6RPH� RI� WKH� ODUJHU� LQGXVWULHV� DUH�HVWDEOLVKLQJ� WKHLU� RZQ� XQLYHUVLWLHV�� ZKLOH� XQLYHUVLWLHV�� LQ� WXUQ�� DUH� LQFUHDVLQJO\�
�� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD���������� 6HH��IRU�H[DPSOH��³���,GHDV�IRU�WKH���VW &HQWXU\�´�%XVLQHVV�:HHN��$XJXVW����������
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SDUWLFLSDWLQJ� LQ� EXVLQHVV DQG� HQWHUSULVH� ZLWK�� IRU� H[DPSOH�� WKH� IRUPDWLRQ� RI� FDPSXV�FRPSDQLHV�ZLWKLQ�WKHLU�ZDOOV��F�I��6HFWLRQ������
����(YROXWLRQ�RI�WKH�.QRZOHGJH�(FRQRP\�
7KH�GHYHORSPHQW�RI�DQ�DQDO\WLFDO�IUDPHZRUN�WR�H[SODLQ�WKH�G\QDPLFV�RI�HFRQRPLF�JURZWK�LQ� WKH� SRVW�ZDU� SHULRG KDV� EHHQ� DPRQJ� WKH� PRVW� FKDOOHQJLQJ� LVVXHV� DGGUHVVHG� E\�HFRQRPLVWV�� 7KH� QHRFODVVLFDO� PRGHO�� ZLWK� VXEVHTXHQW� PRGLILFDWLRQV�� UHPDLQV� WKH� PRVW�LQIOXHQWLDO� DSSURDFK��� :LWK� WKH� SDVVDJH� RI� WLPH�� WKH�PRGHO� KDV� EHHQ� UHHQJLQHHUHG� E\� D�SURFHVV�RI�LWHUDWLRQ�WR�DFFRXQW�IRU�WKH�FKDQJLQJ�VKDSH�RI�HFRQRPLF�JURZWK�DQG�WKH�UROH�RI�WHFKQRORJLFDO�FKDQJH��
+XPDQ�FDSLWDO�DQG�WHFKQRORJ\�DUH�DW�WKH�KHDUW�RI�WKH�QHZ�JURZWK�WKHRULHV��7HFKQRORJ\�LV�FRQVLGHUHG� WR� EH� HQGRJHQRXV� LQ� WKH� QHZ� PRGHOV�� WKHUHE\� PDNLQJ� WKH� NQRZOHGJH� WKDW�JHQHUDWHV�VXFK�WHFKQRORJLHV�D�IDFWRU�RI�SURGXFWLRQ�DORQJVLGH�WKH�WZLQ�SLOODUV�RI�WKH�RULJLQDO�QHRFODVVLFDO�PRGHO²FDSLWDO�DQG�ODERU��7KLV�FUHDWHV�LQFUHDVLQJ�UDWKHU�WKDQ�FRQVWDQW�UHWXUQV�WR�VFDOH�DW�WKH�OHYHO�RI�WKH�HFRQRP\�DQG�UHLQIRUFHV�WKH�UDWLRQDOH�IRU�LQWHUYHQWLRQ�LPSOLFLW�LQ�WKH�µKXPDQ�FDSLWDO¶�DSSURDFK�7ZR� DGGLWLRQDO� IHDWXUHV� DUH�ZRUWK\� RI� QRWH�� )LUVW�� 6WLEOLW]� UHPLQGV� XV� WKDW� NQRZOHGJH�GLIIHUV� IXQGDPHQWDOO\� IURP� RWKHU� FRPPRGLWLHV�� DQG� WKLV� GLIIHUHQFH� GLFWDWHV� WKH� ZD\� LQ�ZKLFK� WKH� NQRZOHGJH� HFRQRP\� LV� PDQDJHG�� .QRZOHGJH� LV� D� SXEOLF� JRRG� EXW� WKH�LQQRYDWLRQV� WKDW� IORZ� IURP� LW� KDYH� H[WHQVLYH� H[WHUQDOLWLHV�ZLWK� EHQHILWV� WKDW� H[WHQG�ZHOO�EH\RQG�WKH�RULJLQDO�JHQHUDWRU�RI�WKH�LGHD��7KH�VHFRQG�IHDWXUH�LV�WKH�FOXVWHU�HIIHFW��LQYROYLQJ�JHRJUDSKLFDO� FRQFHQWUDWLRQV� RI� KLJK�WHFKQRORJ\� NQRZ�KRZ� DQG� PDQSRZHU� DQG�
�� 5��6RORZ��³$�&RQWULEXWLRQ�WR�WKH�7KHRU\�RI�(FRQRPLF�*URZWK�´�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������������5��*��/LSVH\��*OREDOL]DWLRQ��7HFKQRORJLFDO�&KDQJH�DQG�(FRQRPLF�*URZWK��1RUWKHUQ�,UHODQG�(FRQRPLF�&RXQFLO��-XO\��������5��/XFDV��³2Q�WKH�0HFKDQLFV�RI�(FRQRPLF�'HYHORSPHQW�´�-RXUQDO�RI0RQHWDU\�(FRQRPLFV �����������������-��%UDGOH\��1��2¶'RQQHOO��1��6KHULGDQ�DQG�.��:KHODQ� ³(FRQRPLF*URZWK�DQG�&RQYHUJHQFH� 7KHRU\�DQG�(YLGHQFH�´�LQ�5HJLRQDO�$LG�DQG�&RQYHUJHQFH �8QLWHG�.LQJGRP��$XHUEXU\��������
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JHRJUDSKLFDO� ]RQHV� LQ� ZKLFK� EXVLQHVV� FDQ� EH� FDUULHG� RXW� XQGHU� PRUH� SUHIHUHQWLDO�FRQGLWLRQV�WKDQ�ZRXOG�RWKHUZLVH�EH�WKH�FDVH���7KH� IDFW� WKDW� VFLHQFH� DQG� WHFKQRORJ\� DUH� GHYHORSHG� E\� FUHDWLYH� SHRSOH� RSHUDWLQJ� LQ� D�VXSSRUWLYH� HQYLURQPHQW� XQGHUSLQV� WKH� UDWLRQDOH� IRU� WHFKQRORJ\� FOXVWHUV�� ,Q� GLVFXVVLQJ�6LOLFRQ�9DOOH\��7KH (FRQRPLVW PDJD]LQH�QRWHG�WKDW�³5HVHDUFK� KDV� LQFUHDVLQJO\� FRQFHQWUDWHG� RQ� FOXVWHUV²SODFHV� RU� FRPPXQLWLHV�ZKHUH� WKHUH� LV� µVRPHWKLQJ� LQ� WKH� DLU¶� WKDW� HQFRXUDJHV� ULVN�WDNLQJ��7KLV� VXJJHVWV�WKDW�FXOWXUH��LUULWDWLQJO\�YDJXH�WKRXJK�LW�PD\�VRXQG��LV�PRUH�LPSRUWDQW�IRU�6LOLFRQ�9DOOH\¶V�VXFFHVV�WKDQ�HFRQRPLF�RU�WHFKQRORJLFDO�IDFWRUV�´��)RUWXQH PDJD]LQH�LGHQWLILHG�DFFHVV�WR�UHVHDUFK�LQVWLWXWLRQV�DQG�µNQRZOHGJH�ZRUNHUV¶�DV�WKH�VLQJOH�PRVW� LPSRUWDQW�GHWHUPLQDQW� LQ� ORFDWLQJ�QHZ�EXVLQHVV�RSHUDWLRQV� LQ� WKH�8QLWHG�6WDWHV��� &DQWZHOO� IXUWKHU� QRWHG� WKDW� WHFKQRORJ\�EDVHG� FOXVWHUV�� RU� WHFKQRORJ\�EDVHG�DOOLDQFHV��IDFLOLWDWHG�WKH�FUHDWLRQ�RI�D�YLEUDQW� ODERU�PDUNHW�DQG�WKH�GLVVHPLQDWLRQ�RI�ERWK�LQIRUPDWLRQ DQG�XQGHUVWDQGLQJ���$OO� RI� WKH� IRUHJRLQJ� LPSOLHV� WKDW� VXVWDLQHG� DFFHVV� WR� DSSURSULDWHO\�WUDLQHG�PDQSRZHU�DQG� UHVHDUFK��ZLWKLQ� D� FUHDWLYH� DQG� HQWUHSUHQHXULDO� HQYLURQPHQW�� LV� ERWK� DQ� DWWUDFWRU�DQG�VXEVHTXHQW� DQFKRU� RI� NQRZOHGJH�GULYHQ� LQGXVWU\�� DV� LQ� 5RXWH� ���� LQ� %RVWRQ�� 6LOLFRQ�9DOOH\�LQ�&DOLIRUQLD��&DPEULGJH�LQ�(QJODQG�DQG�*UHQREOH�LQ�)UDQFH��7KH�HOHFWURQLF�FOXVWHUIRUPHG� RYHU� WKH� JOREDO� LQIRUPDWLRQ� QHWZRUN� LV� D� YDULDQW� RI� WKLV� FRQFHSW�� &HQWHUV� RI�H[FHOOHQFH� LQ� VRIWZDUH� GHYHORSPHQW� LQ� ,QGLD�� IRU� H[DPSOH�� DUH� URXWLQHO\� DFFHVVHG� E\�FRPSDQLHV�GLVSHUVHG�DURXQG�WKH�ZRUOG�(FRQRPLF� FOXVWHUV RU� ]RQHV�� RQ� WKH� RWKHU� KDQG�� RSHUDWH� XQGHU� SUHIHUHQWLDO� WUDGLQJ�FRQGLWLRQV� ZLWKLQ� WKH� PRUH� FRQVWUDLQHG� EXVLQHVV� FXOWXUH� RI� D� QDWLRQ�� 6DFKV� DOOXGHG� WR�
�� -� 6DFKV��³$FKLHYLQJ�5DSLG�*URZWK��7KH�5RDG�$KHDG�IRU�(J\SW�´�'LVWLQJXLVKHG�/HFWXUH�6HULHV����7KH�(J\SWLDQ�&HQWHU�IRU�(FRQRPLF�6WXGLHV��&DLUR��������� ³$�6XUYH\�RI�6LOLFRQ�9DOOH\�´�7KH�(FRQRPLVW��0DUFK�����������S����� )RUWXQH�0DJD]LQH��'HFHPEHU��������� -��&DQWZHOO��5HI�����S������
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([SRUW� 3URFHVVLQJ� =RQHV� �(3=V�� RU� 6SHFLDO� (FRQRPLF� =RQHV� �6(=V�� ZKLFK� FRQGXFW�SURILWDEOH�� XVXDOO\� H[SRUW�RULHQWHG� DFWLYLWLHV�� LQ� RWKHUZLVH� OLVWOHVV� HFRQRPLHV��� 7KH\�XQGHUSLQ�6LQJDSRUH¶V�SRVLWLRQ�DV�WKH�ZRUOG¶V�PRVW�FRPSHWLWLYH�QDWLRQ�DQG�KDYH�FRQWULEXWHG�VLJQLILFDQWO\�WR�HFRQRPLF�SURJUHVV�LQ�&KLQD�DQG�,UHODQG�ZKHUH�WKLV�ELPRGDO�DSSURDFK�KDV�FUHDWHG�DGGLWLRQDO�ZHDOWK�DQG�SURYLGHG�D�ZHOFRPH�ERRVW�WR�HFRQRPLF�JURZWK�ZLWKRXW�WKH�QHHG�WR�WUDQVIRUP�WKH�WUDGLQJ�VWUXFWXUH�RI�WKH�QDWLRQ�DV�D�ZKROH�LQ�D�VLQJOH RSHUDWLRQ���2YHUDOO�� WKHUH� KDV� EHHQ� VLJQLILFDQW� PRYHPHQW� LQ� HFRQRPLF� WKLQNLQJ� IURP� D� VLWXDWLRQ� LQ�ZKLFK� H[RJHQRXV� WHFKQLFDO� SURJUHVV� ZDV� DOO� WKDW� GHWHUPLQHG� JURZWK� WR� RQH� ZKHUH� WKH�LQWHUDFWLRQ� EHWZHHQ� WKH� JHQHUDWLRQ� RI� QHZ� NQRZOHGJH�� WKH� FRQFRPLWDQW� IORZ� RI� QHZ�WHFKQRORJLHV��KXPDQ�FDSLWDO�IRUPDWLRQ��DQG�HFRQRPLF�JURZWK�FDQ�DOO�EH�GLVFXVVHG�ZLWKLQ�D�QHRFODVVLFDO� IUDPHZRUN�� 7KHVH� GHYHORSPHQWV� FROOHFWLYHO\� XQGHUSLQ� WKH� NQRZOHGJH�HFRQRP\�LQ�LWV�SUHVHQW�IRUP�
����7KH�6RFLR�3ROLWLFDO�'LPHQVLRQ)URP� WKH� VRFLR�SROLWLFDO� SHUVSHFWLYH�� SRVW�ZDU� HFRQRPLFV� ZHUH� EURDGO\� VKDSHG� E\� WZR�UDGLFDOO\� GLIIHUHQW� LGHRORJLHV�� WKH� RSHQ� PDUNHW� V\VWHP� DQG� D� FORVHG�� VWDWH�OHG�LQGXVWULDOL]DWLRQ� �6/,�� V\VWHP�� $V� SRLQWHG� RXW� E\� 6DFKV�� 6/,�GULYHQ� QDWLRQV� IDUHG� EDGO\�UHODWLYH�WR�WKH�PRUH�RSHQ�HFRQRPLHV��LQHYLWDEO\�IDFLQJ�PDFURHFRQRPLF�FULVHV�RI�RQH�IRUP�RU�DQRWKHU�IURP�DERXW�WKH�����V�RQZDUGV��� &RUUHFWLYH�PHDVXUHV�ZHUH�RIWHQ�KDPSHUHG�E\�YHVWHG� LQWHUHVWV� LQ�PDLQWDLQLQJ� VWDWH�SURWHFWLRQ� DQG� WKH�EHQHILWV� HQVKULQHG� LQ� WKH�RULJLQDO�HFRQRPLF�DQG�SROLWLFDO�LGHRORJ\��(QWUHQFKHG�FXOWXUDO�DQG�KLVWRULFDO�IDFWRUV�DGGHG�IXUWKHU�WR�WKLV�EXUHDXFUDWLF�LQWUDQVLJHQFH��F�I��6HFWLRQ������ 7KH�DFFHOHUDWHG�JURZWK�RI�WKH�NQRZOHGJH�HFRQRP\� RYHU� WKH� SDVW� IHZ� GHFDGHV� KDV� EHHQ� PRUH� LQ� KDUPRQ\� ZLWK� WKH� RSHQ� PDUNHW�SKLORVRSK\��ZKHUHDV�LWV�XQUHOHQWLQJ�G\QDPLVP�KDV�EHHQ�FOHDUO\�DW�RGGV�ZLWK�WKH�HUVWZKLOH��HIIHWH�WKLQNLQJ�HPERGLHG�LQ�6/,�WKDW�LJQRUHG�WKH�QHZ�UHDOLWLHV�
�� -��6DFKV���������� 0��3RUWHU�DQG�-��6DFKV��*OREDO�&RPSHWLWLYHQHVV�5HSRUW��*HQHYD��:RUOG�(FRQRPLF�)RUXP���������� -��6DFKV��������
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����2SHUDWLRQDO�)UDPHZRUN�
:KR�DUH�WKH�GUDPDWLV�SHUVRQDH LQ�WKH�QHZ�JOREDO�WKHDWUH�RI�WKH�NQRZOHGJH�HFRQRP\"�7KH�RSHUDWLRQDO� IUDPHZRUN� IRU�GHYHORSLQJ� VFLHQFH� DQG� WHFKQRORJ\� UHOLHV�RQ� LQSXWV� IURP� IRXU�NH\� SOD\HUV� GUDZQ� IURP�YHU\�GLIIHUHQW� SHUVSHFWLYHV� DQG�EDFNJURXQGV�� JRYHUQPHQW� DV� WKH�SROLF\PDNHU�� IDFLOLODWRU� DQG� VRXUFH� RI� IXQGLQJ� WKH� NQRZOHGJH� JHQHUDWRUV�� VXFK DV� WKH�XQLYHUVLWLHV�� ZKR� DUH� DQ� LPSRUWDQW� VRXUFH� RI� VNLOOV� DQG� QHZ� NQRZOHGJH�� EXVLQHVV� DQG�LQGXVWU\�ZKR�DUH� WKH�HQG�XVHUV��DQG�SULYDWH�DQG�VHPL�VWDWH�ILQDQFH�DQG�HTXLW\�LQVWLWXWLRQV�ZKR�DFW�DV�FDWDO\VWV�DQG�SDUWQHUV�LQ�GHYHORSPHQW���7KH� VXFFHVVIXO� H[SORLWDWLRQ� RI� 6	7� GHSHQGV� FULWLFDOO\� RQ� WKH� HVWDEOLVKPHQW� RI� FORVH�ZRUNLQJ�UHODWLRQVKLSV�EHWZHHQ�WKHVH�PDLQ�SDUWLFLSDQWV��2QO\�WKHQ�FDQ�HIIHFWLYH�WHFKQRORJ\�WUDQVIHU� WDNH� SODFH� EHWZHHQ� WKRVH�ZLWK� WKH� NQRZOHGJH� DQG� WKRVH�ZKR� VHHN� WR� H[SORLW LW��7KLV�LV�DW�WKH�KHDUW�RI�WKH�LQQRYDWLRQ�SURFHVV��/HW�XV�FRQVLGHU�HDFK�LQ�WXUQ�
����*RYHUQPHQW�DV�WKH�3ROLF\PDNHU7KH�WDVN�IDFLQJ�JRYHUQPHQWV�LV�D�GDXQWLQJ�RQH�EHFDXVH�WKH�JURZWK�RI�QHZ�NQRZOHGJH�KDV�RXWVWULSSHG� WKH� SURFHGXUHV� UHTXLUHG� WR� PDQDJH� LW�� 0DQDJHUV� DQG� SROLF\PDNHUV RIWHQ�SUHVXPH�WR�DUJXH LQ�UDWLRQDO�VFLHQWLILF�WHUPV�ZLWK�WKH�DXWKRULW\�RI�WKH�VFLHQWLILF�PHWKRG�DQG�FODLP� D� SUHFLVLRQ� IRU� WKH�PHWKRG� WKDW� VFLHQFH� LWVHOI� QR� ORQJHU� FODLPV�� $V� D� UHVXOW�� WKHLU�FRQFOXVLRQV�DUH�RFFDVLRQDOO\�VSXULRXV�DQG�SRWHQWLDOO\�GDPDJLQJ�WR FLYLO�VRFLHW\��&RQVLGHU�WKUHH�LVVXHV�LQ�SDUWLFXODU���)LUVW�� VRFLHWLHV� LQ� IOX[��DV�KLVWRU\�VKRZV��HYROYH�QHZ�V\VWHPV�E\�ZKLFK� WKRVH�ZKR�DUH�FKDUJHG� ZLWK� WKH� UHVSRQVLELOLW\� WR� GHYHORS� SROLF\²SROLF\PDNHUV�� WHFKQRFUDWV�� FLYLO�VHUYDQWV�� ODZPDNHUV²DUH� WKH� RQHV ZKR� PXVW� PDQDJH� DQG� RYHUVHH� FKDQJH�� ,W� LV� WKH�HIIHFWLYH� PDQDJHPHQW� RI� FKDQJH� WKDW� LV� DW� WKH� KHDUW� RI� JRRG� SROLF\� IRUPXODWLRQ� DQG�LPSOHPHQWDWLRQ�� 7R� VXFFHHG� LQ� PDQDJLQJ� LQQRYDWLRQ�� SROLF\� LWVHOI� PXVW� EH� FRPSDUDEO\�
�� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD���������� 9��-��0F%ULHUW\��³6FLHQFH�3ROLF\�LQ�+LJKHU�(GXFDWLRQ��7KH�,ULVK�([SHULHQFH�´�6WXGLHV ������������������������
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IOH[LEOH�DQG� LQQRYDWLYH��%OLQG�DGKHUHQFH� WR� WKH�VR�FDOOHG�µUDWLRQDO�DSSURDFK¶�RIWHQ�VWLIOHV�ERWK�WKH�DELOLW\�WR�FKDOOHQJH�FRQYHQWLRQDO�ZLVGRP�DQG�WKH�IOH[LELOLW\�WR�EH�XQFRQYHQWLRQDO�LQ�DGGUHVVLQJ�WKH�FRPSOH[�SUREOHPV�RI�PRGHUQ�VRFLHW\�6HFRQG�� SROLF\PDNHUV� DUH� LQYDULDEO\� FRQFHUQHG�ZLWK�PHDVXUHPHQW� DQG� TXDQWLILFDWLRQ��$V� HYHU\� HFRQRPLVW� NQRZV� WKLV� LV� H[FHHGLQJO\� GLIILFXOW� DQG�� RFFDVLRQDOO\�� WKHUH� LV� D�WHQGHQF\� WR�PHDVXUH� WKH�TXDQWLILDEOH�DQG� LJQRUH�ZKDW� UHPDLQV�� WKHUHE\�GLVWRUWLQJ�UHDOLW\��(PLQHQW�HFRQRPLVWV�KDYH�ZDUQHG�DJDLQVW�QHDW� WKHRULHV� WR�GHVFULEH�WKH�FRPSOH[LW\�RI�UHDO�SUREOHPV��� &DUWHU�DQG�:LOOLDPV��IRU�H[DPSOH��DOOXGHG�WR�DQDO\WLFDO�RYHU�VLPSOLILFDWLRQ�DQG� WKH� WHQGHQF\�RI�SROLF\PDNHUV� WR� VHHN�D�SUHFLVLRQ� WKDW�SURJUHVVLYHO\�EHFRPHV�XQUHDO��7KLV��WKH\�DUJXH��³UHVXOWV�IURP�WKH�FRPPRQ�KDELW�RI�UHPRYLQJ�FRPSOLFDWLRQV�IRU�WKH�VDNH�RI� FODULW\� LQ� DQDO\VLV«XQIRUWXQDWHO\� WKH� FRPSOLFDWLRQV� DQG� XQFHUWDLQWLHV� DUH� DQ� HVVHQWLDO�SDUW� RI� WKH� SUREOHP�´�� 6DXO� EHOLHYHV� WKDW� WKH� FRPSOH[� QDWXUH� RI� VRFLHW\� FDQQRW� EH� IXOO\�DFFRXQWHG� IRU� E\� PDQ\� RI� WKH� OHVV� HQOLJKWHQHG� PRGHOV� WKDW� DUH�� ³GHYRLG� RI� PHPRU\��DQFKRUHG� LQ� WKH� SUHVHQW�� LQHVFDSDEO\� RSWLPLVWLF� DERXW� WKH� IXWXUH� >DQG@� DOZD\V�KDYH�JUHDW�GLIILFXOW\�LQ�DGMXVWLQJ�WKHPVHOYHV�WR�VLPSOH�UHDOLW\�«�WHFKQRFUDWV�>ZKR�FUHDWH�WKHP@�DUH��LQ�D� VHQVH�� VODYHV� RI� GRJPD�´�� %HFDXVH� RI� WKH� LQKHUHQW� GLIILFXOWLHV� LQ� PRGHOLQJ� VRFLHWLHV��WKHUH� LV�PXFK� WR�EH� OHDUQHG� IURP� WKH�FRPSOHPHQWDU\�KDQGV�RQ�H[SHULHQFH�RI�RWKHUV�ZKR�KDYH� IDFHG� VLPLODU� FKDOOHQJHV�� /HDUQLQJ�E\�GRLQJ� FDQ� HQULFK� SROLF\� IRUPXODWLRQ� LQ� D�SUDFWLFDO�DQG�PHDQLQJIXO�ZD\�7KLUG�� SROLF\PDNHUV� RFFDVLRQDOO\� IDOO� LQWR� WKH� WUDS� RI� HTXDWLQJ� SXEOLF� DFFRXQWDELOLW\�ZLWK�GLUHFW�VWDWH�LQWHUYHQWLRQ��QRWDEO\��LQ�KLJKHU�HGXFDWLRQ��,W�LV�D�VREHULQJ�WKRXJKW�WKDW�LQ�
�� &��)��&DUWHU�DQG�%��5��:LOOLDPV��,QYHVWPHQW�LQ�,QQRYDWLRQ���2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV���������6HH�DOVR��5��*��/LSVH\��*OREDOL]DWLRQ��7HFKQRORJLFDO�&KDQJH�DQG�(FRQRPLF�*URZWK��5HSRUW�1R�������1RUWKHUQ�,UHODQG�(FRQRPLF�&RXQFLO��-XO\��������DQG��'��1RUWK��UHSRUWHG�LQ�6RPHWLPHV�WKH�:HVW�LV�%HVW��E\�3��7DQVH\��6XQGD\�7ULEXQH�1HZVSDSHU��,UHODQG���0D\������������ &��)��&DUWHU�DQG�%��5��:LOOLDPV���������6HH�DOVR��5��*��/LSVH\���������� -��5��6DXO��9ROWDLUH¶V�%DVWDUGV��7KH�'LFWDWRUVKLS�RI�5HDVRQ�LQ�WKH�:HVW�9LQWDJH�%RRNV��1HZ�<RUN��������
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RQH�RI�WKH�PRVW�HQOLJKWHQHG�HUDV�RI�FLYLOL]DWLRQ��VRFLHW\�LV�LQFUHDVLQJO\�EHLQJ�VXEMHFWHG�WR�D�PDQGDWRU\�µFXOWXUH�RI�FRPSOLDQFH¶���+RZ� DUH� WKHVH� LVVXHV� UHIOHFWHG� LQ� RYHUDOO� SROLF\� IRUPXODWLRQ"� 6HQVLEOH� DQG� EDODQFHG�SROLF\�PXVW�FRQYHUW�WKH�IXOO�UDQJH�RI�LQWHUFRQQHFWHG��GLVSDUDWH�DQG�WUDQVLHQW�FRQWULEXWLRQV�LQWR�D�FRKHVLYH�VWUDWHJ\��%XW�RQH�PXVW�ILUVW�XQGHUVWDQG�WKH�QDWXUH�RI�WKHVH�LQSXWV��$V�QRWHG�HDUOLHU�� WKH� IRXU� NH\� SDUWLFLSDQWV� FRPH� IURP� IXQGDPHQWDOO\� GLIIHUHQW� FXOWXUHV�� PLVVLRQV��SKLORVRSKLHV� DQG�YDOXH� V\VWHPV� WKDW� DUH�� QRQHWKHOHVV�� DOO� SDUW� RI� WKH�PDNH�XS�RI� VRFLHW\��7KH\�PXVW�EH�EULGJHG��QRW�UHGXFHG�WR�D�ORZHVW�FRPPRQ�GHQRPLQDWRU��QRU�VXEMHFWHG�WR�WKH�GRPLQDQFH�RI�RQH�FRQWULEXWLRQ�RYHU�DQRWKHU�1RU�� LQ� D� FRPSOH[� VRFLHW\�� FDQ� WKH� QHZ� GHYHORSPHQWV� LQ� VFLHQFH� DQG� WHFKQRORJ\� EHGLYRUFHG�IURP�WKH�FRQWULEXWLRQ�RI�WKH�DUWV�DQG�KXPDQLWLHV��ZKLFK�FUHDWH�WKH�JHQHUDO�FXOWXUDO�GLPHQVLRQ� RI� D� QDWLRQ¶V� KHULWDJH�� 7KH� DUWV� DQG� KXPDQLWLHV� DOVR� KDYH� D� NH\� UROH� LQ� WKH�HIIHFWLYH�DQG�KXPDQH�GLIIXVLRQ�RI�VFLHQFH�DQG�WHFKQRORJ\�WKURXJKRXW�VRFLHW\�DV�D�ZKROH���%HFDXVH� RI� WKH� RYHUULGLQJ� LPSDFW� RI� ILQDQFH� RQ� SROLF\�� JRYHUQPHQWV� XQGHUVWDQGDEO\�UHO\�KHDYLO\�RQ�HFRQRPLVWV�DQG�EXVLQHVV�H[SHUWV�IRU�DGYLFH��VRPHWLPHV�WR�WKH�H[FOXVLRQ�RI�RWKHU� VHFWLRQDO� LQWHUHVWV�� 5HOLDQFH� RQ� DQ� XQGXO\� QDUURZ� UDQJH� RI� DGYLFH� FDQ� DOVR�LPSRYHULVK�SROLF\��7KHUHIRUH�� HQOLJKWHQHG� SROLF\� PXVW� LQFOXGH� WKH� SDUWLFLSDWLRQ� RI�� �L�� VFLHQWLVWV� DQG�WHFKQRORJLVWV�ZKR� DUH� SUDFWLWLRQHUV� LQ� WKH� FUHDWLRQ� DQG� XVH� RI�QHZ� VFLHQWLILF� NQRZOHGJH���LL�� WKH� VRFLDO� VFLHQWLVWV� DQG� KXPDQLVWV� ZKR� LQWHUSUHW� WKH� PRUDO�� VRFLDO� DQG� HWKLFDO�LPSOLFDWLRQV�� DQG� �LLL�� WKH� HFRQRPLVWV� DQG� EXVLQHVV� H[SHUWV� ZKR� HVWDEOLVK� WKH� ILQDQFLDO�RSHUDWLRQDO� VWUXFWXUHV� DQG� WKH� SUDFWLFDO� QDUUDWLYH�� ,W� LV� WKHQ� WKH� MRE� RI� WKH�WHFKQRFUDW�SROLF\PDNHU� WR�WUDQVIRUP�WKHVH�LQSXWV�LQWR�FRKHUHQW�DGYLFH�IRU�SROLWLFLDQV�ZKR�WKHQ�PDNH�GHFLVLRQV�RQ�EHKDOI�RI�VRFLHW\�DV�D�ZKROH��,Q�WKH�HQG��VRFLHW\�LV�WKH�ILQDO�DUELWHU�
�� )��0LOODU��³0DVWHU�RI�WKH�8QLYHUVLWLHV�´�/RQGRQ�7LPHV�+LJKHU�(GXFDWLRQDO�6XSSOHPHQW��0D\��������������S������� 5��3��.LQVHOOD�DQG�9��-��0F%ULHUW\���������
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����8QLYHUVLWLHV�DV�.QRZOHGJH�*HQHUDWRUV
)RU�GHFDGHV�PXFK�RI� WKH�QHZ�WHFKQRORJ\�WKDW�VKDSHG�WKH�JOREDO�HFRQRP\�ZDV�GHYHORSHG�LQ�WKH�PDMRU�LQGXVWULDO�UHVHDUFK�ODERUDWRULHV�VXFK DV�$7	7�%HOO�/DERUDWRULHV��QRZ�/XFHQW�7HFKQRORJLHV��� ,%0�� *HQHUDO� (OHFWULF�� DQG� ;HUR[� &RUSRUDWLRQ� WR� QDPH� EXW� D� IHZ�� 7KH�XQLYHUVLWLHV�� IROORZLQJ� WKHLU� DJH�ROG� PDQGDWH�� FRQWLQXH� WR� EH� YDOXDEOH� UHSRVLWRULHV� RI�FUHDWLYH� WKLQNLQJ� DQG� QHZ� GLVFRYHU\�� QRWH�� IRU� H[DPSOH�� WKDW� ��� SHUFHQW� RI� DOO� 1REHO�/DXUHDWHV�LQ�WKH�ILHOGV�RI�SK\VLFV�DQG�FKHPLVWU\�DUH�OLVWHG�DV�SURIHVVRUV��$WWHQWLRQ�IRFXVHV�VSHFLILFDOO\�RQ�XQLYHUVLWLHV�IRU�D�QXPEHU�RI�UHDVRQV��)LUVW��WKH\�DUH�DQ�LQGHSHQGHQW� VRXUFH� RI� QHZ� NQRZOHGJH� WKDW� LV� UHDGLO\� DFFHVVLEOH� WKURXJK� WKH� SXEOLVKHG�UHVHDUFK� RI� OLWHUDWXUH�� 6HFRQG�� WKH\� LQWHUSUHW� UHVHDUFK� WUHQGV� RI� LQWHUHVW� WR� EXVLQHVV� DQG�LQGXVWU\� E\� URXWLQHO\� PRQLWRULQJ� WKH� SXEOLVKHG� VFLHQWLILF� UHVHDUFK� DQG� SDWHQW� OLWHUDWXUH��7KLUG�� WKH\� LPEXH� PXFK� RI� WKH� µKXPDQ� FDSLWDO¶� ZLWK� WKH� VNLOOV� QHHGHG� WR� VXVWDLQ� WKH�FUHDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�QHZ�NQRZOHGJH��8QLYHUVLWLHV�DUH�QRW�PHUHO\�D�VHW�RI�GLIIHUHQW�GLVFLSOLQHV�ZRUNLQJ�LQ�VSOHQGLG�LVRODWLRQ��WKH\�DUH�OLYLQJ�LQWUD�QHWZRUNHG�HOHPHQWV��FRQQHFWHG�LQ�WXUQ�WR�WKH�VRFLHW\ ZKLFK�WKH\�VHUYH��)LJXUH� ���� 7KHUH� KDV� QHYHU� EHHQ� D� SHULRG� LQ� KLVWRU\� ZKHQ� WKLV� KROLVWLF�� LQWHUFRQQHFWHG�DSSURDFK�WR�OHDUQLQJ�DQG�UHVHDUFK�KDV�EHHQ�PRUH�UHOHYDQW�



(&(6�'/6����0F%ULHUW\�1RYHPEHU�����

��

)LJXUH����6FKHPDWLF�RI�D�0RGHUQ�8QLYHUVLW\

%XW�RQFH�FUHDWHG��KRZ�FDQ� �QHZ�NQRZOHGJH� EH� WUDQVIRUPHG� LQWR�HFRQRPLF�JURZWK"�7KLV�TXHVWLRQ��UDLVHV��ILYH�XQGHUO\LQJ��LVVXHV��WKH��FRQFHSW��RI��NQRZOHGJH��DV��D��IRUP��RI�HTXLW\��WKH� LQQRYDWLRQ� SURFHVV�� SURWHFWLRQ� RI� LQWHOOHFWXDO� SURSHUW\�� PHFKDQLVPV� RI� WHFKQRORJ\�WUDQVIHU��FRQYHUVLRQ�RI�NQRZOHGJH�HTXLW\�LQWR�MREV�
.QRZOHGJH�DV�D�IRUP�RI�HTXLW\� 1HZ�NQRZOHGJH�LV�RQH�RI�WKH�PRVW�WUDGDEOH�FRPPRGLWLHV�LQ�WKH�ZRUOG�EHFDXVH�RI�LWV�GLUHFW�OLQN�WR�HFRQRPLF�JURZWK��KHQFH�WKH�QRWLRQ�RI�NQRZOHGJH�DV�D�IRUP�RI�HTXLW\� MXVW�DV�ILQDQFH�LV�D�IRUP�RI�HTXLW\��� 7KH PHDQV�E\�ZKLFK�NQRZOHGJH�
�� 9�-��0FEULHUW\�DQG�5�3��.LQVHOOD��������

81,9(56,7<
$UW��+XPDQLWLHV�	6RFLDO�6FLHQFHV5HVHDUFK

6FLHQFH�	7HFKQRORJ\
(GXFDWLRQ�	7UDLQLQJ

*RYHUQPHQW &RPPXQLW\
6RFLHW\DW�/DUJH ,QGXVWU\�	&RPPHUFH
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HTXLW\ LV� FUHDWHG� LQ� WKH�XQLYHUVLW\�DQG�VXEVHTXHQWO\�H[SORLWHG� WR� WKH�EHQHILW�RI� VRFLHW\�DW�ODUJH�DUH�LOOXVWUDWHG�LQ�)LJXUH����5HVHDUFK�IURP�ZKDWHYHU�VRXUFH��EDVLF��DSSOLHG��LPSRUWHG���DORQJ�ZLWK�ZHOO�HGXFDWHG� DQG� WUDLQHG�JUDGXDWHV� �KXPDQ�FDSLWDO��� FRQVWLWXWH� WKH� DFDGHPLF�FRQWULEXWLRQ�WR�WKH�µQDWLRQDO�NQRZOHGJH�HTXLW\�EDVH���� 7KLV�WHUP�HQFDSVXODWHV�WKH�LQWULQVLF�YDOXH� RI� WKH� QDWLRQ¶V� SURWHFWHG� NQRZOHGJH� �SDWHQWV�� FRS\ULJKWV�� DQG� WKH� VFLHQWLVWV� DQG�WHFKQRORJLVWV�ZKR�FUHDWH� DQG� DSSO\ LW� �KXPDQ�FDSLWDO��� ,Q� WKLV� VHQVH��QDWLRQDO�NQRZOHGJHHTXLW\ UHIOHFWV�WKH�FUHDWLYH�DELOLW\�RI�WKH�QDWLRQ��7KH�EHQHILFLDO�RXWSXWV�IRU�VRFLHW\�LQFOXGH�WKH�IROORZLQJ��
x +LJKO\�WUDLQHG� JUDGXDWHV� DQG� UHDGLO\�DFFHVVLEOH� UHVHDUFK� VXSSRUW� IRU� LQZDUG�LQYHVWRUV��XVXDOO\�VXEVLGLDULHV�RI�PXOWLQDWLRQDOV�ZKLFK��LQ�WXUQ��FDQ�VSLQ�RII�IXUWKHU�VXEVLGLDU\�VHUYLFH�LQGXVWULHV��x $� VWURQJ� WHFKQRORJ\� SURILOH� IRU� WKH� QDWLRQ� ZKLFK� LV� D� IXUWKHU� DWWUDFWRU� RI� LQZDUG�LQYHVWPHQW�x 5HVHDUFK�DQG� WHFKQRORJLFDO�GHYHORSPHQW� �5	7'��VXSSRUW� IRU LQGLJHQRXV�EXVLQHVV�DQG�LQGXVWU\�x 7KH�FUHDWLRQ�RI�QHZ�KRPH�JURZQ��LQGLJHQRXV�HQWHUSULVH�LQ�WKH�SULYDWH�VHFWRU�DQG��LQ�VRPH�FDVHV��ZLWKLQ�WKH�XQLYHUVLWLHV�LQ�WKH�IRUP�RI�FDPSXV�FRPSDQLHV�x 'LUHFW� MRE� FUHDWLRQ� ZLWKLQ� WKH� XQLYHUVLWLHV� LQ� IXOILOOLQJ� LWV� UHVHDUFK� FRQWUDFW�FRPPLWPHQWV�x 6XSSOHPHQWDU\� LQFRPH� LQFOXGLQJ� SDWHQW� DQG� UR\DOW\� HDUQLQJV� IURP� SURWHFWHG�LQWHOOHFWXDO� SURSHUW\� �,3���ZKLFK� FDQ�EH�XVHG�� IRU� H[DPSOH�� WR�RIIVHW� WKH� LQHYLWDEOH�VKRUWIDOOV� LQ� VWDWH� IXQGLQJ� DULVLQJ� IURP� DQ� HYHU�LQFUHDVLQJ� GHPDQG� IRU� KLJKHU�HGXFDWLRQ�

�� ([FOXVLYH�UHIHUHQFH�WR�XQLYHUVLWLHV�LV�QRW�LQWHQGHG�WR�GLVPLVV�RU�GLPLQLVK�WKH�YDOXDEOH�FRQWULEXWLRQ�RI�RWKHU�VRXUFHV�RI�UHVHDUFK²IRU�H[DPSOH��RWKHU��UHVHDUFK�RULHQWHG�LQVWLWXWLRQV�LQ�WKH�+(�VHFWRU��VWDWH�ODERUDWRULHV�DQG�LQGXVWULDO�ODERUDWRULHV²WR�WKH�QDWLRQDO�NQRZOHGJH�HTXLW\�EDVH��7KH�LQWHQWLRQ�LV�PHUHO\�WR�LOOXVWUDWH�WKH�SULQFLSOHV�LQYROYHG�
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)LJXUH����7KH�8QLYHUVLW\�&RQWULEXWLRQ�WR�WKH�1DWLRQDO�.QRZOHGJH�(TXLW\��,QSXWV�DQG�2XWSXWV�,QGLFDWHG�

7KH� LQQRYDWLRQ� SURFHVV� ,QQRYDWLRQ� KDV� EHHQ� GHVFULEHG� LQ� WKH� (8� *UHHQ� 3DSHU� RQ,QQRYDWLRQ ������ LQ�WKH�IROORZLQJ�WHUPV���³,QQRYDWLRQ�LV�QRW�MXVW�DQ�HFRQRPLF�PHFKDQLVP�RU�D�WHFKQLFDO�SURFHVV��LW�LV�DERYH�DOO�D�VRFLDO�SKHQRPHQRQ«WKH�KLVWRU\��FXOWXUH��HGXFDWLRQ��SROLWLFDO�DQGLQVWLWXWLRQDO�RUJDQL]DWLRQ�DQG�HFRQRPLF�VWUXFWXUH«GHWHUPLQH�VRFLHW\¶V�FDSDFLW\�WR�JHQHUDWH�DQG�DFFHSW�QRYHOW\�´,QQRYDWLRQ�LQYROYHV�WKH�FRPPHUFLDOL]DWLRQ�RI�NQRZOHGJH�DQG�WKH�WUDQVODWLRQ�RI�D�QHZ�LGHD�LQWR� D� PDUNHWDEOH� SURGXFW� RU� SURFHVV�� ,W� UHTXLUHV� VFLHQWLILF�� WHFKQRORJLFDO�� GHVLJQ��HQJLQHHULQJ�� DQG� PDUNHWLQJ� LQSXWV�� ,QQRYDWLRQ� IORXULVKHV� EHVW� LQ� DQ� HQWUHSUHQHXULDO� DQG�LQQRYDWLYH� FXOWXUH�ZLWKLQ�ZKLFK� D�QXPEHU�RI�SDUWLFLSDQWV�� LQFOXGLQJ� WKH�XQLYHUVLWLHV�� FDQ�
�� *UHHQ�3DSHU�RQ�,QQRYDWLRQ��%XOOHWLQ�RI�WKH�(8��6XSSOHPHQW�������������S�����

6	7'�DQG�WKH�(FRQRP\
7UDLQLQJ�DQG�(GXFDWLRQ 5HVHDUFK

1DWLRQDO�.QRZOHGJH�(TXLW\
5HVHDUFK$WWUDFWRUV0XOWLQDWLRQDOV

&UHDWH�1HZ,QGXVWULHV�6SLQ�RII&RPSDQLHV
6XSSRUW,QGLJHQRXV,QGXVWU\

'LUHFW�-RE&UHDWLRQ�DW7KLUG�/HYHO
3DWHQWV5R\DOWLHV5HYHQXH(DUQLQJ
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FRRSHUDWH� WR� GHULYH� WKH� IXOO� EHQHILWV� RI� WHFKQRORJ\�� 7KLV� FRQFHSW� RI� SDUWQHUVKLS LV� DOO�LPSRUWDQW�7KH� FRPPHUFLDOL]DWLRQ� SURFHVV� FDQ� EH� TXLWH� FRPSOH[� DQG� FRVWO\�� ZLWK� WKUHH� PDMRU�KXUGOHV� WR� RYHUFRPH�� )LUVW�� LV� WKH� QHZ� LGHD� FRPPHUFLDOO\� YLDEOH�� VHFRQG�� ZLOO� VRFLHW\�DFFHSW� WKH� HQG� SURGXFW�� DQG� WKLUG�� ZLOO� WKH� QHFHVVDU\� ILQDQFH� EH� DYDLODEOH� WR� PHHW� WKH�GHYHORSPHQW�� SURGXFWLRQ� DQG�PDUNHWLQJ� FRVWV"� 7KHVH� FULWHULD�� LQ� HIIHFW�� GHILQH� WKH� ULVNV�LQYROYHG� IRU� WKRVH� ZKR� ZLVK� WR� LQYHVW� LQ� WKH� QHFHVVDU\� UHVHDUFK� DQG� WHFKQRORJLFDO�GHYHORSPHQW��,W�KDV�EHHQ�DUJXHG�E\�RQH�PDMRU�PXOWLQDWLRQDO�WKDW�IRU�HYHU\�GROODU�VSHQW�RQ�UHVHDUFK�DQG�GHYHORSPHQW��5	'���D�IXUWKHU�����DUH�VSHQW�RQ�SURGXFW�GHVLJQ�DQG�D�IXUWKHU������RQ�SURGXFW�GHOLYHU\�DQG�PDQXIDFWXULQJ��� 7KLV��DJDLQ��UHLQIRUFHV�WKH�QRWLRQ�RI�VKDUHG�ULVN�WKURXJK�SDUWQHUVKLS�DQG�WHDPZRUN�LQ�H[SORLWLQJ�WKH�IUXLWV�RI�QHZ�WHFKQRORJ\�3URWHFWLRQ�RI�LQWHOOHFWXDO�SURSHUW\��,3�� 6LQFH�WKH�LQQRYDWLRQ�SURFHVV�GHSHQGV�DFXWHO\�RQ�SURSULHWDU\ DFFHVV�WR�QHZ�NQRZOHGJH��LW�LV�HVVHQWLDO�WKDW�LWV�RZQHUVKLS�LV�ILUPO\�HVWDEOLVKHG�DQG�SURWHFWHG��7KLV� LV� DOO� WKH�PRUH� LPSRUWDQW� LQ� OLJKW�RI� WKH�KLJK�FRVWV� LQ� WUDQVIRUPLQJ�D�QHZ�LGHD� LQWR�D�FRPPHUFLDO�SURGXFW��DV� LQGLFDWHG�DERYH��7KH�PDQDJHPHQW�RI� LQWHOOHFWXDO�SURSHUW\�LV�QRW�RQO\�DQ�LVVXH�IRU�LQGLYLGXDO�LQVWLWXWLRQV��LW�LV�LPSRUWDQW�DW�D�QDWLRQDO�OHYHO��IRU�H[DPSOH��LQ�PHHWLQJ�WKH�PHPEHUVKLS�UHTXLUHPHQWV�RI�WKH�:72���0HFKDQLVPV� RI� WHFKQRORJ\� WUDQVIHU� 7HFKQRORJ\� WUDQVIHU� EHWZHHQ� WKRVH� ZLWK� WKH�NQRZOHGJH�DQG�WKRVH�ZKR�VHHN�WR�H[SORLW�LW�LV�D�NH\�HOHPHQW�LQ�WKH�LQQRYDWLRQ�SURFHVV��,W�LV�D� FHQWUDO� VWHS LQ� DQ\� VWUDWHJ\� WR� DFKLHYH� FRPPHUFLDO� EHQHILW� IURP� QHZ� NQRZOHGJH��&RQVLGHU�DV�DQ�H[DPSOH��WHFKQRORJ\�WUDQVIHU�RXW�RI�WKH�XQLYHUVLWLHV��ZKLFK�FDQ�EH�DFKLHYHG�WKURXJK� FRQVXOWDQF\�� UHVHDUFK� DQG� WUDLQLQJ�� )LJXUH� �� LOOXVWUDWHV� WKH� LQWHUIDFH� EHWZHHQ�DFDGHPLD�DQG�NQRZOHGJH�EDVHG�LQGXVWU\�DQG�LQGLFDWHV�ZD\V�RI�VWUHQJWKHQLQJ�WKH�µFRUULGRU�RI� RSSRUWXQLW\¶� EHWZHHQ� WKH� WZR��� 2Q� WKH� VXSSO\� VLGH�� DSSURSULDWH� ILQDQFLDO� VXSSRUW�� DQ�HQWUHSUHQHXULDO�FXOWXUH�DQG�LPSURYHG�V\VWHPV�RI�JRYHUQDQFH�DUH�HVVHQWLDO�LQ�WKH�QLYHUVLWLHV��
�� &��'XNH��³+RZ�WR�*HW�9DOXH�IURP�,QGXVWULDO�5	'�´�$PHULFDQ�3K\VLFDO�6RFLHW\�1HZV��'HFHPEHU��������S�����
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,QGXVWU\�� RQ� WKH� RWKHU� KDQG�� UHTXLUHV� RUJDQL]DWLRQDO� LQQRYDWLRQ�� EHWWHU� PDQDJHPHQW� RI�LQWHOOHFWXDO� SURSHUW\� DQG� D� FRQVWDQW� DZDUHQHVV� RI� WKH� FRQWLQXLQJ� JOREDOL]DWLRQ� RI� WKH�NQRZOHGJH�HFRQRP\��DOO�ZLWKLQ�DQ�HQDEOLQJ�IUDPHZRUN�HVWDEOLVKHG�E\�JRYHUQPHQW��
)LJXUH����)DFWRUV�/HDGLQJ�WR�:LGHQLQJ�WKH�7HFKQR�$FDGHPLF�&RUULGRU�RI��2SSRUWXQLW\

&RQYHUVLRQ�RI�NQRZOHGJH� HTXLW\� LQWR� MREV� 7KH�SURFHVV�RI�FRQYHUWLQJ�NQRZOHGJH�HTXLW\�LQWR� MREV� LV� YLVXDOL]HG� VFKHPDWLFDOO\� LQ� )LJXUH� ��� ZKLFK� LGHQWLILHV� WKH� SLWIDOOV�� 7KHVH�LQFOXGH� LQDGHTXDWH� ILQDQFLQJ�� GLIILFXOWLHV� LQ�SULFLQJ� WHFKQRORJ\� ULVN� DQG� WKH� ORZ� OHYHO� RI�WHFKQRORJLFDO� OLWHUDF\� LQ� ILQDQFLDO� LQVWLWXWLRQV�� 7KH� RYHUULGLQJ� WHQGHQF\� WR� V\VWHPDWLFDOO\�
�� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD��������

.QRZOHGJH�%DVHG,QGXVWU\

2UJDQL]DWLRQDO�,QQRYDWLRQ
2XWVRXUFLQJ��3ULPDF\�RI�,3
*OREDOL]DWLRQ�RI�WKH.QRZOHGJH�(FRQRP\

)LQDQFH
)DFLOLWDWLRQ�RI�$FDGHPLF(QWUHSUHQHXUVKLS

$FDGHPLF 5HVHDUFK

(QDEOLQJ�5ROH�RI�*RYHUQPHQW

&RQVXOWDQF\
7UDLQLQJ

1HZ�6\VWHPV�RI�*RYHUQDQFH�IRU�&DPSXV�&RPSDQLHV��,37HFKQRORJ\�7UDQVIHU�
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XQGHU�LQYHVW� LQ� LQQRYDWLRQ� XOWLPDWHO\� SUHVHQWV� WKH�PDMRU� FKDOOHQJH� IRU JRYHUQPHQWV� DQG�WKH�SULYDWH�VHFWRU��7KH�VROXWLRQ�FOHDUO\�OLHV�LQ�MRLQW�SXEOLF�SULYDWH�VHFWRU�VWUDWHJLHV�WR�UHDFK�DQ� DSSURSULDWH� OHYHO� RI� LQYHVWPHQW� WR� WKH� PXWXDO� EHQHILW� RI� ERWK� WKH� SULYDWH� VHFWRU� DQG�VRFLHW\�DW�ODUJH��F�I� 6HFWLRQ��������)LJXUH����&RPPHUFLDOL]DWLRQ�RI�,QQRYDWLRQ��7KH�µ'LOXWLRQ�(IIHFW¶�DQG�3ROLF\�5HVSRQVHV

7KH� WHFKQR�DFDGHPLF� SDUDGLJP� ,W� LV� FOHDU� WKDW� WKH� XQLYHUVLWLHV� DQG� RWKHU� UHVHDUFK�RULHQWHG�LQVWLWXWLRQV�LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�FRQWLQXH�WR�KDYH�D�YLWDO�UROH�WR�SOD\�LQ�WKH� HFRQRPLF� GHYHORSPHQW� RI� D� QDWLRQ�� 7KLV� ZLOO� UHTXLUH� VXVWDLQHG� JURZWK� LQ�HQWUHSUHQHXULDO�DQG�LQQRYDWLYH�WKLQNLQJ�LI�WKH�IUXLWV�RI�WKHLU�UHVHDUFK�DUH�WR�EULQJ�PD[LPXP�EHQHILW�WR�VRFLHW\��7KHUH�DUH�D�QXPEHU�RI�HOHPHQWV�ZKLFK��WDNHQ�WRJHWKHU��IRUP�WKH�EDVLV�RI�WKH�WHFKQR�DFDGHPLF�SDUDGLJP�x $�FRQVROLGDWHG�DSSURDFK�WR�WKH�FUHDWLRQ�RI�D�QDWLRQDO�NQRZOHGJH�HTXLW\�EDVH�x 7KH�HIIHFWLYH�XWLOL]DWLRQ�RI�WKLV�HTXLW\�EDVH�E\�PHDQV�RI�DQ�HYHU�VWUHQJWKHQLQJ�HGXFDWLRQ�LQGXVWU\�LQWHUIDFH�

.QRZ OHGJH(TXLW\
-2%6

3URFHVV

)RUFHG �3UHP DWXUH6HOOLQJ �R I�,Q WHOOHFWXD O3URSHUW\ &RPSDQ\)DLOXUH
3RRU�) LQDQFLD O(QJLQHHULQJ

3ROLF\5 HVSRQVHV ,QQRYDWLRQ6WUDWHJ\ &DSDFLW\%XLOG LQJ ,QQRYDWLRQ,QIUDVWUXFWXUHDQG �3URGXFWV
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x $�PRUH�HQOLJKWHQHG�DSSURDFK�WR�LQWHOOHFWXDO�SURSHUW\�x 7KH�QHHG�WR�DGGUHVV�WKH�KXPDQ�VLGH�RI�WHFKQRORJLFDO�GHYHORSPHQW�E\�DGRSWLQJ�D�PRUH�KROLVWLF�DSSURDFK�WKDW�LQFRUSRUDWHV�WKH�DUWV��VRFLDO�VFLHQFHV�DQG�KXPDQLWLHV�LQWR�WKH�VWUDWHJ\�IRU�H[SORLWLQJ�VFLHQFH�DQG�WHFKQRORJLFDO�GHYHORSPHQW�7KLV� DSSURDFK� HPXODWHV� HDUOLHU� LQLWLDWLYHV� E\� :� 2�� %DNHU� DW� $7	7� %HOO� /DEV� LQ�SURPRWLQJ� WKH� FDVH� IRU� D� PRUH� KROLVWLF� XQGHUVWDQGLQJ� RI� D� GHYHORSLQJ� NQRZOHGJH�HFRQRP\��� ,Q� WKH�����V�� D�GHSDUWPHQW�RI� HFRQRPLFV�ZDV� VHW�XS� WR�DGGUHVV� LVVXHV�DW� WKH�WHFKQR�HFRQRPLF� LQWHUIDFH�� 0DQ\� SURJUDPV� ZHUH� LQLWLDWHG� WR� VWUHQJWKHQ� WKH� LQWHUDFWLRQ�EHWZHHQ�%HOO�/DEV�DQG�WKH�XQLYHUVLWLHV��ERWK�ORFDO�DQG�IRUHLJQ��DQG��ODWWHU��D�GLYLVLRQ�WKDW�LQFOXGHG�FRPSXWHU� VFLHQWLVWV��PDWKHPDWLFLDQV�DQG�EHKDYLRUDO�SV\FKRORJLVWV�ZDV� VHW�XS� WR�H[SORUH�WKH VRFLDO�LPSDFW�RI�WKH�QHZ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV�
����%XVLQHVV�DQG�,QGXVWU\�DV�(QG�8VHUV�RI�7HFKQRORJ\�$V� LQGLFDWHG� LQ� P\� RSHQLQJ� UHPDUNV�� WKH� SURILOH� RI� JOREDO� LQGXVWU\� DQG� LWV� PRGH� RI�RSHUDWLRQ� KDYH� XQGHUJRQH� D� UDGLFDO� FKDQJH� LQ� UHFHQW� GHFDGHV�� GULYHQ� E\� RSSRUWXQLWLHV�FUHDWHG� E\� WKH� QHZ� WHFKQRORJLHV�� 7KH� VHFWRU� LV� WUXO\� LQ� WKH� µWUDQVIRUPDWLRQ� DJH¶�� 7KUHH�WUHQGV�LQ�SDUWLFXODU�KDYH�HPHUJHG��)LUVW�� WKH� FRUSRUDWH� JLDQWV� KDYH� SURJUHVVLYHO\� EHFRPH� PRUH� IUDJPHQWHG� DQG� JOREDOO\�GLVSHUVHG� LQ WKHLU�PRGH� RI� RSHUDWLRQ��$� VR�FDOOHG� µZRUOG�ZLGH�ZHE� RI� DGGHG� YDOXH¶ KDV�EHHQ� FUHDWHG� LQ� WKH� VHQVH� WKDW� DQ� LQFUHDVLQJ� QXPEHU� RI� KLJK�WHFK� SURGXFWV� QRZ� XVH�FRPSRQHQWV� WKDW� DUH� PDQXIDFWXUHG� DQG� DVVHPEOHG� LQ� PDQ\� GLIIHUHQW� FRXQWULHV��� 7KLV�FKDQJHV�WKH�UXOHV�IRU�IRUHLJQ�GLUHFW�LQYHVWPHQW��)',��LQ�FRXQWULHV�DQG�UHJLRQV�WKDW�VHHN�WR�GHYHORS� D� PXOWLQDWLRQDO� VHFWRU� LQ� WKHLU� LQGXVWULDO� EDVH�� (YHQ� D� PRGHVW� VKLIW� LQ� VXFK�LQYHVWPHQW� FDQ� KDYH� D� ODUJH� HIIHFW� RQ� ORFDO� HPSOR\PHQW� ERWK� LQ� WHUPV� RI� WKH� QXPEHUV�
�� :��2��%DNHU��IRUPHU�&KDLUPDQ�RI�%HOO�/DERUDWRULHV��QRZ��/XFHQW�7HFKQRORJLHV��DQG�3UHVLGHQWLDO�$GYLVHU��SULYDWH FRPPXQLFDWLRQ��� ,Q�2��'RQRJKXH��HG����,UHODQG�LQ�WKH���VW &HQWXU\��'XEOLQ��0HUFLHU�3UHVV��������



(&(6�'/6����0F%ULHUW\�1RYHPEHU�����

��

HPSOR\HG�DQG� WKH�TXDOLW\�RI�WKH�MREV�FUHDWHG��7KH�ODUJH�FRUSRUDWLRQV�QRZ�UHO\�OHVV�RQ�LQ�KRXVH��UHVHDUFK��DQG��WHFKQRORJLFDO��GHYHORSPHQW���5	7'��DQG��PRUH��RQ�H[WHUQDO�FRQWUDFW�UHVHDUFK�� $V� D� UHVXOW�� WKH\� KDYH� EHQHILWHG� IURP� UHGXFHG� RYHUKHDGV�� LPSURYHG� DFFHVV� WR�OHDGLQJ�HGJH�UHVHDUFK�LQ�WKH�XQLYHUVLWLHV�DQG�HOVHZKHUH�DQG�LPSURYHG�UHVSRQVH�WLPH�WR�WKH�FRQVWDQW� WKUHDW� RI� WHFKQRORJLFDO� REVROHVFHQFH�� 7KLV� RXWVRXUFLQJ� RI� FRQWUDFW� UHVHDUFK�SURYLGHV�DQ�LPSRUWDQW�RSSRUWXQLW\�IRU�XQLYHUVLWLHV�WR�HDUQ�DGGLWLRQDO�LQFRPH�WR�FRPSHQVDWH�IRU�HYHU�GHFUHDVLQJ�VWDWH�VXSSRUW��&RUSRUDWH�PHUJHUV� DUH� SURFHHGLQJ� DW� DQ� XQUHOHQWLQJ� SDFH�� ,Q� ������PHUJHUV� LQ�ZRUOG�HFRQRPLHV�UHDFKHG�86���WULOOLRQ��&RQWUDU\�WR�H[SHFWDWLRQ��KRZHYHU��WKLV�DFFHOHUDWHG�WUHQG�WRZDUGV� PRQRSROLHV� KDV� QRW� OHG� WR� ULVLQJ� SULFHV� EHFDXVH� RI� WKH� EXLOW�LQ� SDUDPHWHUV� WKDW�GHILQH� WKH� NQRZOHGJH� HFRQRP\�� JOREDOL]DWLRQ�� LQFUHDVHG� LQYHVWPHQW� LQ� WHFKQRORJ\��GHUHJXODWLRQ� DQG� LQFUHDVLQJO\� VRSKLVWLFDWHG� FRPSXWHU� DQG� LQIRUPDWLRQ� WHFKQRORJ\��ZKLFK�KDYH�FUHDWHG�D�PRUH�IOH[LEOH�ZRUNIRUFH�DQG�KLJKHU�SURGXFWLYLW\��7KLV��LQ�WXUQ��KDV�WULJJHUHG�D�GRZQZDUG�WUHQG�LQ�FRQVXPHU�SULFHV�ZRUOGZLGH�WKURXJK�UHGXFHG�FRVWV�DQG�HFRQRPLHV�RI�VFDOH�� %XW�� PRUH� LPSRUWDQWO\�� VPDOO�� LQQRYDWLYH�� NQRZOHGJH�GULYHQ�� ,7�EDVHG� FRPSDQLHV�DUH�SURYLGLQJ�WKH�QHFHVVDU\�FRXQWHUEDODQFH��7KH�VL]H�SURILOH�RI�LQGXVWU\�KDV�DOVR�FKDQJHG�ZLWK�DQ�HYHU�LQFUHDVLQJ�HPSKDVLV�RQ�VPDOO�FRPSDQLHV� DV� WKH�PDMRU� MRE� FUHDWRUV²WKH� VPDOO� WR�PHGLXP� HQWHUSULVHV� �60(V�� RU� HYHQ�PLFURHQWHUSULVHV��,Q�WKH�8QLWHG�.LQJGRP��IRU�H[DPSOH��WKHUH�DUH�����PLOOLRQ�EXVLQHVVHV�RI�ZKLFK�������DUH� ODUJH�FRPSDQLHV�RI�PRUH�WKDQ�����HPSOR\HHV���������DUH�PHGLXP�VL]HG����� WR�����HPSOR\HHV��DQG� WKH� UHPDLQLQJ����SHUFHQW�KDYH�EHWZHHQ���DQG����HPSOR\HHV��6LQFH�VPDOO�FRPSDQLHV�DUH�JHQHUDOO\�XQDEOH� WR�FDUU\�RXW� WKHLU�RZQ� LQ�KRXVH�5	7'��WKH\�WRR� PXVW� UHO\� RQ� DFFHVVLEOH� VRXUFHV� RI� QHZ� NQRZOHGJH� IRU� WKHLU� VXVWDLQHG� JURZWK�� DV�SURYLGHG�E\�WKH�XQLYHUVLWLHV�

�����)LQDQFH�DQG�(TXLW\�,QVWLWXWLRQV�
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7HFKQRORJ\�EDVHG� ILUPV� �7%)V�� UHTXLUH� D� EURDG� VSHFWUXP�RI�QRYHO� DQG�GLYHUVH� ILQDQFLDO�LQVWUXPHQWV� WR�PHHW� WKHLU�QRQ�WUDGLWLRQDO�QHHGV� LQ�H[SORLWLQJ� LQQRYDWLRQ��7KH� IXQFWLRQ�RI�PDUNHW�EDVHG�ILQDQFH��HQFRPSDVVLQJ�WKH�FUHGLW�DQG�FDSLWDO�PDUNHWV��LV�WR�SURYLGH�ILQDQFH�LQ�D�ZD\�WKDW�UHIOHFWV�WKH�ULVN�UHWXUQ�SURILOH�RI�7%)V��,Q�PDQ\�LQVWDQFHV��ILQDQFLDO�LQVWLWXWLRQV�KDYH�QRW�NHSW�SDFH�ZLWK�WKH�HPHUJLQJ�NQRZOHGJH�HFRQRP\��OHDGLQJ�WR�D�PDUNHW�IDLOXUH²RU�D�WHFKQRORJ\�ILQDQFLQJ�JDS²LQ�WKH�SURYLVLRQ�RI�ILQDQFLQJ�IRU�LQQRYDWLRQ��$�UHFHQW�VXUYH\�RI�ILYH�OHDGLQJ�EDQNV�LQ�HDFK�RI�WKH����PHPEHU�VWDWHV�RI�WKH (XURSHDQ�8QLRQ� �(8�� UHYHDOHG� WKDW� RYHU� ��� SHUFHQW� GLG� QRW� RSHUDWH� DQ� LQIRUPDO� FDSLWDO� V\VWHP�EH\RQG� WKH� FRUH� EDQN� SURGXFWV�� QRU� GLG� ��� SHUFHQW� SURYLGH� YHQWXUH� FDSLWDO��� 2QO\� ��SHUFHQW� DFFHSWHG� LQWHOOHFWXDO� SURSHUW\� DV� FROODWHUDO� ZKHUHDV� VRPH� WZR�WKLUGV� RI� WKH�UHVSRQGLQJ�EDQNV�LQGLFDWHG�WKDW�WKH\�SRVLWLYHO\�GLG�QRW�DFFHSW�,3�DV�FROODWHUDO�IRU�ORDQV�WR�7%)V��7KHUH�DUH�PDQ\�UHDVRQV�IRU�WKLV�x 'LIILFXOWLHV�LQ�SULFLQJ�ULVN�x 7KH�SHUFHLYHG�VPDOO�VL]H�RI�WKH�PDUNHW�x 7KH�ODFN�RI�OHYHUDJH�WKDW�D�PRUH�IXOO\�LQWHJUDWHG�SXEOLF�PDUNHW�EDVHG�V\VWHP�ZRXOG�EULQJ�WR�WKH�IXQGLQJ�RI�WHFKQRORJ\�x 7KH�IDFW�WKDW�WKH�EDODQFH�VKHHWV�RI�7%)V�ZKLFK�YDOXH�,3�DV�PXFK�DV�IL[HG�DVVHWV�LV�DW�RGGV�ZLWK�WKH�EDQNV¶�YLHZ�WKDW�,3�LV�QRW�DFFHSWDEOH�FROODWHUDO�VHFXULW\�x 7KH�DYDLODELOLW\�RI�ZKDW�DUH�SHUFHLYHG�WR�EH�PRUH�DWWUDFWLYH��DOEHLW�PRUH�WUDGLWLRQDO��LQYHVWPHQW�RSSRUWXQLWLHV�x $� WHFKQRORJ\�DYHUVH� PLQG�VHW� RU� FXOWXUH� ZLWKLQ� PDMRU� ILQDQFLDO� LQVWLWXWLRQV� IRU�H[DPSOH�� VFLHQWLVWV� DQG� WHFKQRORJLVWV�� DUH� VLJQLILFDQWO\� XQGHU�UHSUHVHQWHG� LQ� NH\�PDQDJHPHQW�RU�DGYLVRU\�UROHV�ZLWKLQ�WKH�EDQNLQJ�V\VWHP�

�� 5��3��.LQVHOOD��$Q�(YDOXDWLRQ�RI�(8�%DQNV¶�6XSSRUW�IRU�7HFKQRORJ\��5HSRUW�IRU�WKH�(8�&RPPLVVLRQ��/X[HPERXUJ�������
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8QOLNH�WKH�8QLWHG�6WDWHV��(XURSH�FRQWLQXHV�WR�EH�ULVN�DYHUVH��ZKLFK�LPSDFWV�QHJDWLYHO\�WKH�JURZWK�RI�7%)V��%XW�DUH�7%)V��LQ�IDFW��LQKHUHQWO\�PRUH�ULVN\"�2Q�WKH�EDVLV�RI�D�SDQ�(8�VWXG\�RI�7%)V��RQH�JURXS�RI�UHVHDUFKHUV�FRQFOXGHG�WKDW��³6PDOO� WHFKQRORJ\�EDVHG� ILUPV� KDYH� KLJKHU� JURZWK� UDWHV� DQG� VXUYLYDO� UDWHV� WKDW� DUH� DW� OHDVW� DV� KLJK� DV�WKRVH� RI� VPDOO� EXVLQHVV� LQ� WKH� QRQ�WHFKQRORJ\� VHFWRUV� >DQG@� RQ� WKHVH� JURXQGV�� LQYHVWPHQW� LQ� WHFKQRORJ\�EDVHG�HQWHUSULVHV�VKRXOG�EH�HTXDOO\��LI�QRW�PRUH��DWWUDFWLYH�WKDQ�LQYHVWPHQWV�HOVHZKHUH�´��
����*OREDO�,PSDFW�RI�WKH�.QRZOHGJH�(FRQRP\�
7KH�YDOLGLW\�RI� WKH�XQGHUO\LQJ�SULQFLSOHV�RI� WKH�NQRZOHGJH�HFRQRP\��DQG�WKHLU�UHOHYDQFH�WR�(J\SW��LV�EHVW�LOOXVWUDWHG�E\�UHYLHZLQJ�H[SHULHQFH�HOVHZKHUH�LQ�WKH�ZRUOG��)RU�GHFDGHV��WKH�8QLWHG�6WDWHV�ZKROHKHDUWHGO\�HPEUDFHG� WKH�NQRZOHGJH�HFRQRP\�DQG� LV�QRZ�UHDSLQJ�WKH� UHZDUGV� RI� WKDW� IRUHVLJKW� DQG� YLVLRQ�� (XURSH� RQ� WKH� RWKHU� KDQG�� ODJJHG� EHKLQG� WKH�8QLWHG� 6WDWHV� LQ� PDQ\� LPSRUWDQW� UHVSHFWV� LQFOXGLQJ� WHFKQRORJLFDO� GHYHORSPHQW� DQG� LWV�LPSOHPHQWDWLRQ�� XVLQJ� WKH� QHZ� WHFKQRORJLHV� WR� UHILQH� ZRUN� SUDFWLFHV�� FUHDWLQJ� DQ�HQWUHSUHQHXULDO� DQG� ULVN�WDNLQJ� FXOWXUH�� DQG� SURPRWLQJ� DQG� SURWHFWLQJ� LQWHOOHFWXDO�SURSHUW\�� )RU�PDQ\� \HDUV��PXFK� RI�(XURSH�ZDV� FRQWHQW� WR� VXSSRUW� ORQJ� HVWDEOLVKHG� DQG�RIWHQ�DLOLQJ�LQGXVWULHV�ZLWK�SHULRGLF�WUDQVIXVLRQV�RI�VWDWH�VXEVLGLHV��JHQHUDWLQJ��LQ�HIIHFW��D�IRUP�RI�HFRQRPLF�VFOHURVLV��
�����7KH�8QLWHG�6WDWHV�DQG�WKH�.QRZOHGJH�(FRQRP\��7KH�*UHHQVSDQ�&ULWLTXH
,Q�0D\�������$ODQ�*UHHQVSDQ��FKDLUPDQ�RI�WKH�86�)HGHUDO�5HVHUYH��DQDO\]HG�WKH�FXUUHQW�UHPDUNDEOH�VWUHQJWK�RI�WKH�$PHULFDQ�HFRQRP\��XQGHUSLQQHG�E\�WKH�ORZHVW�XQHPSOR\PHQW��LQ��GHFDGHV���QHJOLJLEOH��LQIODWLRQ��DQG��DQ��DFFHOHUDWHG��JURZWK��LQ��ODERU�SURGXFWLYLW\²XS�E\�D�IDFWRU�RI�WKUHH�RYHU�WKH�HDUO\�����V��� &RQWUDVW�WKLV�ZLWK�WKH�OXNHZDUP�HFRQRPLF�SHUIRUPDQFH�RI�(XURSH�DQG�WKH�ILQDQFLDO�GRZQWXUQ�LQ�$VLD�LQ�������7KH�8QLWHG�6WDWHV�KDV�
�� '��-��6WRUH\��HG����³1HZ�7HFKQRORJ\�%DVHG�)LUPV�LQ�WKH�(8´��5HSRUW�IRU�WKH�(8�&RPPLVVLRQ��8QLYHUVLW\�RI�:DUZLFN��&HQWHU�IRU�60(V��������� 0��3RUWHU�DQG�-��6DFKV���������$��*UHHVSDQ��UHPDUNV�DW�WKH���WK $QQXDO�&RQIHUHQFH�RQ�%DQN�6WUXFWXUH�DQG�&RPSHWLWLRQ�RI�WKH�)HGHUDO�5HVHUYH�RI�&KLFDJR�LQ 0D\�������
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PDQDJHG�WR�SURYLGH�D�FRXQWHUEDODQFH�WR�WKH�FRPSDUDWLYH�ZHDNQHVV�RI�WKHVH�FR�PHPEHUV�RI�WKH�GRPLQDQW�JOREDO�HFRQRPLF�WULDG²EXW�DW�D�SULFH��7KH�86�HFRQRP\�LV�FXUUHQWO\�H[SHULHQFLQJ�D�ZRUU\LQJ�QHJDWLYH�SHUVRQDO�VDYLQJV�SURILOH��D�ZLGHQLQJ�WUDGH�GHILFLW�RQ�JRRGV�DQG�VHUYLFHV�DQG�HVFDODWLQJ�GRPHVWLF�GHPDQG�HTXLYDOHQW�WR�RQH�WKLUG�RI�WKH�ZRUOG¶V�WRWDO��:KDW� LV LQWHUHVWLQJ� LV� WKDW� *UHHQVSDQ¶V� UHDVRQLQJ� EHKLQG� WKLV� SHUIRUPDQFH� ILWV� WKH�NQRZOHGJH�HFRQRP\�WHPSODWH�LQ�WHUPV�RI��³$�VWUXFWXUDO� VKLIW�RYHUULGLQJ�FRQYHQWLRQDO�HFRQRPLF�SDWWHUQV�RYHU�D�QXPEHU�RI�\HDUV«>ZKHUH@�QHZ�LQQRYDWLRQV�KDYH�EHJXQ�WR�DOWHU�WKH�PDQQHU LQ�ZKLFK�ZH�GR�EXVLQHVV� DQG� FUHDWH� YDOXH�� RIWHQ� LQ� D�ZD\� QRW� UHDGLO\� IRUHVHHQ� HYHQ� ILYH� \HDUV�DJR«WKH�UHFHQW�DFFHOHUDWLRQ�LQ�ODERU�SURGXFWLYLW\�UHIOHFWV��DW�OHDVW�LQ�SDUW��D�PRUH�GHHS�VHDWHG��VWLOO�GHYHORSLQJ���VKLIW�LQ�RXU�HFRQRPLF�ODQGVFDSH�´�,PSRUWDQWO\�� EXVLQHVV� DQG� LQGXVWU\� LQ� WKH� 8QLWHG� 6WDWHV� DUH� XVLQJ� QHZ� WHFKQRORJ\� WR�LPSURYH� DQG� XSJUDGH� ZRUN� SUDFWLFHV� DQG� PHWKRGRORJLHV��� $FFRUGLQJ� WR� *UHHQVSDQ�� LQ�ILQDQFLDO�PDQDJHPHQW�����x 7KH� SURFHVV� RI� FDSLWDO� UHDOORFDWLRQ� LV� EHQHILWLQJ� IURP�D� VLJQLILFDQW� XQEXQGOLQJ�RI�ULVNV�GXH�WR�WKH�GHYHORSPHQW�RI�QHZ�DQG�LQQRYDWLYH�ILQDQFLDO�SURGXFWV��x /HDG� WLPHV�DUH� IRUHVKRUWHQHG��PDNLQJ�FDSLWDO� LQYHVWPHQW�PRUH�SURILWDEOH�� WKHUHE\�HQDEOLQJ�LQGXVWU\�WR�VXEVWLWXWH�FDSLWDO�IRU�ODERU�DQG�RWKHU�LQSXWV�PRUH�SURGXFWLYHO\�WKDQ�KHUHWRIRUH�x ,QIODWLRQ�LV�GDPSHQHG�EHFDXVH�RI�WKH�HIIHFW�RI�WHFKQRORJ\�RQ�LQWHUQDWLRQDO�WUDGH�LQ�UHGXFLQJ�EDUULHUV�WR�FURVV�ERUGHU�WUDGH�x /RZHU� LQIODWLRQ� VXSSRUWV� ZDJH� UHVWUDLQW�� DQG� MRE� VHFXULW\� KDV� EHFRPH� PRUH�LPSRUWDQW� WKDQ� ZDJH� LQFUHDVHV� LQ� D� SHULRG� RI� DFFHOHUDWHG� MRE� DWWULWLRQ� WKURXJK�VXEVWLWXWLRQ�RI�FDSLWDO�IRU�ODERU�,Q�PDQXIDFWXULQJ��x 5HDO�WLPH�LQIRUPDWLRQ�LV�EULGJLQJ�PDQ\�LQIRUPDWLRQ�JDSV��
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x ,QWHUPHGLDWH�SURGXFWLRQ�SURFHVVHV�DUH�EHLQJ�E\SDVVHG�RU�DUH�GLVVROYLQJ�DOWRJHWKHU��x 0XOWLQDWLRQDOV�KDYH�EHFRPH�PRUH�GHFHQWUDOL]HG�DQG�GLVSHUVHG��OHDGLQJ�WR�JUHDWO\�UHGXFHG�RYHUKHDGV�DQG�HPSOR\PHQW�OHYHOV��F�I��6HFWLRQ������x 7KH� FRUSRUDWH� JLDQWV� DUH� EHFRPLQJ� OHVV� GHSHQGHQW� RQ� LQ�KRXVH� 5	7'� DQG��LQFUHDVLQJO\�� DUH� UHDSLQJ� WKH� EHQHILWV� RI� DFFHVV� WR� µJOREDO� NQRZOHGJH� QHWZRUNV¶� �DV�LQGLFDWHG� LQ� 6HFWLRQ ����� WKLV� DOVR� HQKDQFHV� D� FRPSDQ\¶V� IOH[LELOLW\� LQ� GHDOLQJ� ZLWK�WHFKQRORJLFDO REVROHVFHQFH�LQ�DQ�HUD�RI�UDSLGO\�FKDQJLQJ�WHFKQRORJ\��x 'HVLJQ�WLPHV�DUH�VKULQNLQJ�EHFDXVH�RI�DGYDQFHV�LQ�FRPSXWHU�DLGHG�GHVLJQ��&$'��DQG�FRPSXWHU�PRGHOLQJ�*UHHQVSDQ�� KRZHYHU�� VRXQGHG� D� QRWH� RI� ZDUQLQJ� UHJDUGLQJ� WKH� GLPLQLVKLQJ� SRRO� RI�VNLOOHG�ZRUNHUV��6LQFH�������IRU�H[DPSOH��WKH�QXPEHU�RI�HQJLQHHULQJ�JUDGXDWHV�KDV�IDOOHQ��RQ� DYHUDJH�� E\����SHUFHQW�GXH�� LQ�SDUW�� WR� WKH� LQDGHTXDWH�SHUIRUPDQFH�RI�$PHULFDQ�KLJK�VFKRRO� VWXGHQWV� LQ� PDWKHPDWLFV� DQG� VFLHQFH� UHODWLYH� WR� PDQ\� RI� WKHLU� LQWHUQDWLRQDO�FRXQWHUSDUWV��$� SHUYDVLYH� GLVHQFKDQWPHQW�ZLWK� VFLHQFH� DQG� HQJLQHHULQJ� FDUHHUV� LQ�PDQ\�GHYHORSHG�FRXQWULHV�VKRXOG�DOVR�EH�QRWHG��7KH�PHVVDJH� LV�FOHDU�� ILUVW�� SROLF\� IRUPXODWLRQ�PXVW�DGGUHVV�WKH�IXOO�VSHFWUXP�RI�HGXFDWLRQ�SURYLVLRQ��ZKLFK�LQFOXGHV�WKH�VFKRROV��VHFRQG��WKH� QH[W� JHQHUDWLRQ� RI� \RXQJ� SHRSOH� DUH�� SHUKDSV�� VLJQDOLQJ� WKH� LPSRUWDQFH� RI� WKH� QRQ�VFLHQWLILF�DQG�WHFKQRORJLFDO�GLVFLSOLQHV�LQ�VKDSLQJ�WKH�VRFLHW\�RI�WKH�IXWXUH��
�����7KH�8QLWHG�.LQJGRP�DQG�WKH�.QRZOHGJH�(FRQRP\��1LQHWHHQ�QLQHW\� HLJKW�ZDV� D� ODQGPDUN� \HDU� IRU� LQGXVWULDO� SROLF\� LQ� WKH�8QLWHG�.LQJGRP�ZLWK� WKH� SXEOLFDWLRQ� RI� WKH� :KLWH� 3DSHU�� ³2XU� &RPSHWLWLYH� )XWXUH�� %XLOGLQJ� WKH.QRZOHGJH�'ULYHQ�(FRQRP\�LQ�'HFHPEHU�´��� ,W�SUHVHQWV�D�FRPSUHKHQVLYH�SURJUDP�DLPHG�DW��³UHYHUVLQJ�D�FHQWXU\�RI�UHODWLYH�HFRQRPLF�GHFOLQH«�>E\@�FDOOLQJ�IRU�D�UHQHZHG�IRFXV�RQ�NQRZOHGJH�DV�D�PHDQV�RI�SURYLGLQJ�FRPSHWLWLYH�DGYDQWDJH�´�7KH�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\� LQ� WKH 8QLWHG�.LQJGRP�GHYLVHG�DQ� LPSOHPHQWDWLRQ�SODQ� LQGLFDWLQJ�PHFKDQLVPV��
�� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD���������$��*UHHQVSDQ��������
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WLPH�VFDOHV�DQG�WDUJHWV��DQG�LV�H[SORLWLQJ�WKH�,QWHUQHW�WR�HQVXUH�WKH�PRVW�HIIHFWLYH�WZR�ZD\�FRPPXQLFDWLRQ� EHWZHHQ� DOO� SDUWLFLSDQWV� WKURXJKRXW� WKH� SXEOLF� DQG� SULYDWH� VHFWRUV���1RWDEO\��WKH�GRFXPHQW�YLJRURXVO\�SURPRWHV�JRYHUQPHQW�SULYDWH�VHFWRU�SDUWQHUVKLSV��7KH�:KLWH� 3DSHU� FRPSULVHV� ILYH� VHFWLRQV� WKDW� LOOXVWUDWH� WKH� VFRSH� RI� WKH� DJHQGD� IRU�VXSSRUWLQJ� LQQRYDWRUV�� DVVLVWLQJ� HQWHUSULVH� DQG� HQFRXUDJLQJ� HQWUHSUHQHXUVKLS�� EXLOGLQJ�%ULWLVK� FDSDELOLWLHV�� FROODERUDWH� WR� FRPSHWH�� FRPSHWLWLYH� PRGHUQ� PDUNHWV�� LQIRUPDWLRQ�FRPPXQLFDWLRQV�WHFKQRORJ\��DQG�LQQRYDWLRQ�DQG�HQWUHSUHQHXUVKLS�LQ�JRYHUQPHQW�7KH�PRUH�LPSRUWDQW�LQLWLDWLYHV�LQFOXGH�D�QHZ�YHQWXUH�FDSLWDO�IXQG�WR�VXSSRUW�VPDOO�DQG�SURPLVLQJ� 7%)V� ������ PLOOLRQ��� VWUHQJWKHQLQJ� WKH� LQWHUIDFH� EHWZHHQ� KLJKHU� HGXFDWLRQ�LQVWLWXWLRQV� DQG� EXVLQHVV� ����� PLOOLRQ��� HVWDEOLVKLQJ� D� VXSSOHPHQWDU\� HTXLSPHQW� IXQG������� PLOOLRQ��� GHYHORSLQJ� KLJK� WHFKQRORJ\� FOXVWHUV�� HQFRXUDJLQJ� UHJLRQDO� DV� ZHOO� DV�FHQWUDO� LQLWLDWLYHV�� DQG��PRUH�JHQHUDOO\�� IRVWHULQJ�DQ�HQWUHSUHQHXULDO� FXOWXUH�ZLWKLQ�ZKLFK�VFLHQWLVWV�DQG�HQJLQHHUV�FDQ�H[SORLW�IXOO\�WKH�UHVHDUFK�FDUULHG�RXW�LQ�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�� 7KH� HPSKDVLV� RQ� XQLYHUVLWLHV� DV� D� NH\� VRXUFH� RI� QHZ� DQG� DFFHVVLEOH� NQRZOHGJH�DWWHVWV� WR� WKHLU� LPSRUWDQFH� LQ� DFKLHYLQJ� LQGXVWULDO� GHYHORSPHQW� DQG� HFRQRPLF� JURZWK��5HFDOO�WKDW�WKH�EXON�RI�MRE�FUHDWLRQ�LQ�WKH�8QLWHG�.LQJGRP�LV�QRZ�DFKLHYHG�WKURXJK�VPDOO�FRPSDQLHV� RI� ��� HPSOR\HHV� RU� OHVV� �F�I�� 6HFWLRQ� ������ 7KHVH� LQLWLDWLYHV²GHVLJQHG� WRKDUQHVV� WKH�QDWLRQ¶V�NQRZOHGJH�� VNLOOV� DQG� FUHDWLYLW\� DQG�GHILQHG� LQ� DQ� HDUOLHU� VHFWLRQ�DV�WKH� QDWLRQ¶V� QDWLRQDO� NQRZOHGJH� HTXLW\²UHSUHVHQW� D� PDMRU� FXOWXUDO� VKLIW� LQ� WKH� 8QLWHG�.LQJGRP��,W� LV�D�EROG�DQG� WLPHO\�VWHS�IRU�D�%ULWLVK�/DERU�*RYHUQPHQW��UHSUHVHQWLQJ�DV� LW�GRHV��³D�WXUQLQJ�SRLQW�LQ�LGHRORJ\�DQG�SROLF\�IRU�SDUW\�DQG�FRXQWU\�´�DOEHLW�LQ�UHVSRQVH�WR�WKH� SRWHQWLDO� WKUHDW� RI� UHFHVVLRQ�� ,W� DOVR� REYLDWHV� WKH� HUVWZKLOH� WHQGHQF\� LQ� WKH� 8QLWHG�.LQJGRP�WR�XQGHUJR�DEUXSW�UHYHUVDOV�RI�HFRQRPLF�SROLF\�ZLWK�FKDQJHV�RI�JRYHUQPHQW��,Q�

�� 8�.��:KLWH�3DSHU���������� %ULWLVK�'HSDUWPHQW�RI�7UDGH�DQG�,QGXVWU\�ZHE�VLWH��KWWS���ZZZ�GWL�JRY�XN�FRPSHWLWLYH�ZK�LQW��KWP�

http://www.dti.gov.uk/competitive/wh-int1.htm
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WKH�ZRUGV�RI�WKH�%ULWLVK�6HFUHWDU\�RI�6WDWH�IRU�7UDGH�DQG�,QGXVWU\��³/DERU�KDV�GXPSHG�LWV�LQWHUYHQWLRQLVW�SDVW�´��
�����,UHODQG�DQG�WKH�.QRZOHGJH�(FRQRP\$W� ILUVW� JODQFH�� LW� LV� GLIILFXOW� WR� XQGHUVWDQG� ,UHODQG¶V� WUXO\� UHPDUNDEOH� HFRQRPLF�SHUIRUPDQFH� RYHU� WKH� ODVW� IHZ� GHFDGHV� EHFDXVH� RI� WKH� PDQ\� DSSDUHQWO\� LQVXUPRXQWDEOH�GLIILFXOWLHV�IDFLQJ�VPDOO�RSHQ�HFRQRPLHV��:LWK�D�SRSXODWLRQ�RI�DERXW���SHUFHQW�WKDW�RI�WKH�8QLWHG� .LQJGRP�� ,UHODQG� KDV� IHZ� ZRUOG�VL]H� LQGLJHQRXV� FRPSDQLHV� DQG� D� *13� WKDW� LV�UHODWLYHO\�VPDOO�RQ�WKH�JOREDO�VFDOH��7KH�*13�RI�WKH�8QLWHG�6WDWHV��*HUPDQ\�RU�-DSDQ��WKH�8QLWHG�.LQJGRP�� DQG� ,UHODQG� GHFUHDVHV� LQ� VWHSV� RI� DERXW� D� IDFWRU� RI� WHQ� LQ� SURJUHVVLQJ�IURP�RQH�FRXQWU\�WR�WKH�QH[W��%XW�WKH�UXOHV�RI�WKH�JDPH�IRU�HFRQRPLF�JURZWK�KDYH�FKDQJHG�UDGLFDOO\��$�IHZ�SHRSOH�ZLWK� WKH� ULJKW� LQWHOOHFW�� IODLU�DQG�HQWUHSUHQHXULDO�DELOLW\�RSHUDWLQJ�ZLWKLQ� D� VXSSRUWLYH� QDWLRQDO� LQIUDVWUXFWXUH� FDQ� H[HUW� GLVSURSRUWLRQDWH� LQIOXHQFH� RQ�HFRQRPLF� JURZWK�� &UXFLDOO\�� WKDW� JURZWK� FDQ� EH� DFKLHYHG� RQ� D� QDWLRQDO� VFDOH� ZKHQ� WKH�JRYHUQPHQW�DQG�WKH�SULYDWH�VHFWRU�ZRUN�LQ�FORVH�KDUPRQ\�ZLWK�HDFK�RWKHU��+LVWRULFDOO\��,UHODQG�GLG�QRW�EHQHILW�IURP�WKH�,QGXVWULDO�5HYROXWLRQ�RI�WKH���WK &HQWXU\��3HUVLVWHQW� HFRQRPLF� ZHDNQHVV� OHG� WR� FKURQLF� XQHPSOR\PHQW� RYHU� WZR� FHQWXULHV� DQG� WKH�GLVDVWURXV�IDPLQH�RI�����²GXH�WR�D�IDLOXUH�RI�WKH�SRWDWR�FURS²WULJJHUHG�HPLJUDWLRQ�RQ�D�PDVVLYH� VFDOH�� %HIRUH� ������ ,UHODQG¶V� SRSXODWLRQ� ZDV� ���� PLOOLRQ� SHRSOH�� WRGD\� WKH�SRSXODWLRQ�RI�,UHODQG²1RUWK�DQG�6RXWK²LV�MXVW�RYHU ��PLOOLRQ��,Q�WKH�LQWHUYHQLQJ�SHULRG��WKHUH�ZDV�D�GRPLQDQW�UHOLDQFH�RQ�WUDGLWLRQDO�DJULFXOWXUH�DQG�ILVKHULHV�ZLWK�OLWWOH�KLJK�WHFK�LQGXVWU\� DQG� DQ� DEVHQFH� RI� DQ� HQWUHSUHQHXULDO� FXOWXUH�� +DYLQJ� MRLQHG� WKH� (XURSHDQ�(FRQRPLF�&RPPXQLW\� �((&�� LQ� ������ ,UHODQG�ZDV� UDQNHG� DPRQJ� WKH� SRRUHVW� QDWLRQV� LQ�WKH� &RPPXQLW\�� ,UHODQG� ODERUHG� XQGHU� WKH� DGGLWLRQDO� EXUGHQ� RI� SHUYDVLYH� SROLWLFDO� DQG�VRFLDO�XQUHVW�
�� (��0DVRRG��³%ULWDLQ�(PEUDFHV�µ.QRZOHGJH�(FRQRP\�´�1DWXUH� �������������'HFHPEHU���������SS��������
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2Q� WKH� SRVLWLYH� VLGH�� HGXFDWLRQ�� KHULWDJH� DQG� FXOWXUH� FRQWLQXHG� WR� EH� KLJKO\� YDOXHG��HYHQ�GXULQJ�WKH�ZRUVW�HFRQRPLF�WLPHV��7KH�QDWXUDO�EHDXW\�RI�,UHODQG�DQG�LWV�VWURQJ�FXOWXUDO�KHULWDJH� ZHUH� PDMRU� DVVHWV� ZLWK� KLJK� SRWHQWLDO� IRU� DWWUDFWLQJ� WRXULVP�� $GGLWLRQDOO\��,UHODQG¶V�PHPEHUVKLS�RI�WKH�((&�FRQIHUUHG�GLUHFW�DFFHVV�WR�(XURSHDQ�PDUNHWV�IRU�LQZDUG�LQYHVWRUV�7KHUH�ZHUH�WKUHH�LPSRUWDQW�LQIOHFWLRQ�SRLQWV�LQ�,UHODQG¶V�UHFHQW�HFRQRPLF�GHYHORSPHQW��)LUVW�� WKH� LQLWLDO� SURJUDP� LQ� ����� WR� GHYHORS� D� VWURQJHU� LQGXVWULDO� EDVH� WKURXJK� IRUHLJQ�GLUHFW� LQYHVWPHQW� �)',��� VHFRQG�� WKH� GHFLVLRQ� WR� MRLQ� WKH� ((&� LQ� ������ DQG� WKLUG�� WKH�GRPHVWLF� PHDVXUHV� WDNHQ� WR� SDUWLFLSDWH� IXOO\� LQ� WKH� JOREDO� HFRQRP\� DV� ,UHODQG¶V� RQO\�IHDVLEOH�RSWLRQ�LQ�������ZKLFK�LQ�UHWURVSHFW�JDYH�ELUWK�WR�WKH�VR�FDOOHG�µWLJHU�HFRQRP\¶��)LJXUH���KLJKOLJKWV� ,UHODQG¶V�PDFURHFRQRPLF�SURILOH� RYHU� WKH� ODVW� IRXU�GHFDGHV��� 7KH�GDWD�GHILQH�DQ�LQLWLDO�SHULRG�RI�VXVWDLQHG�GHYHORSPHQW��IURP������WR�������IROORZHG�E\�D�SHULRG� RI� DFXWH� UHFHVVLRQ� LQ� WKH� ILUVW� KDOI� RI� WKH� ����V� WULJJHUHG� E\� H[FHVVLYH� IRUHLJQ�ERUURZLQJV�WR�VXVWDLQ�JURZWK�LQ�WKH�����V��$W�WKDW�WLPH��WKH�GHEW�*13�UDWLR�FOLPEHG�WR�����SHUFHQW��JHQHUDWLQJ�UHDO�IHDUV�RI�QDWLRQDO�LQVROYHQF\��6WHSV� ZHUH� WKHQ� WDNHQ� WR� UHVWRUH� DQ� HIIHFWLYH� SXEOLF� ILQDQFH� SROLF\� ZKLFK�� LQ� WXUQ��LQLWLDWHG� WKH� FXUUHQW� SKDVH� RI� JURZWK�� 7KH� FXUUHQW� VWDWXV� RI� ,UHODQG¶V� HFRQRPLF�GHYHORSPHQW�LV�VKRZQ�LQ�)LJXUHV��D�F��ZKLFK�FRPSDUH�HFRQRPLF�SHUIRUPDQFH�LQ�D�QXPEHU�RI� (XURSHDQ� FRXQWULHV��� ,UHODQG¶V� UHFHQW� SHUIRUPDQFH� KDV�� LQ� IDFW�� H[FHHGHG� WKH� �����SUHGLFWLRQV� LQ� QRWHG� )LJXUH� ��� 7KH� SDUDPHWHU� WKDW� LV�PRVW� UHYHDOLQJ� LV� WKH� UDWLR� RI�*'3�DQQXDO� JURZWK� RYHU� ����� DQG� XQHPSOR\PHQW DV� D� SHUFHQWDJH� RI� WKH� ZRUNIRUFH�� 7KLV�SDUDPHWHU� PRQLWRUV� JURZWK� WKURXJK� HPSOR\PHQW�� UDWKHU� WKDQ� JURZWK� DW� WKH� H[SHQVH� RI�HPSOR\PHQW�

�� 6WDWLVWLFV�SUHSDUHG�E\�WKH�(FRQRPLF�DQG�6RFLDO�5HVHDUFK�,QVWLWXWH��'XEOLQ��,UHODQG��������� 7KHVH�GDWD�DUH�EDVHG�RQ�WKH�QDWLRQDO�VWDWLVWLFV SUHSDUHG�E\�'UHVGQHU�.OHLQZRUW�%HQVRQ�������
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)LJXUH����$QQXDO�$YHUDJH�*URZWK�LQ�,UHODQG����*'3�

)LJXUH��D���3HUFHQW�RI�*'3�*URZWK�RYHU������IRU�1LQH�(XURSHDQ�&RXQWULHV
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)LJXUH��E���8QHPSOR\PHQW�DV�D�3HUFHQW�RI�WKH�:RUNIRUFH�LQ�����

)LJXUH��F��5DWLR�RI�*'3�SHUFHQWDJH�*URZWK�RYHU������DQG�8QHPSOR\PHQW�DV�D�3HUFHQWDJH�RI�WKH��:RUNIRUFH
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+RZ�GLG� WKLV� UHQDLVVDQFH�FRPH�DERXW"�'XULQJ� WKH� GHSUHVVLRQ�RI� WKH�����V�� LW�EHFDPH�FOHDU�WKDW�,UHODQG�ZDV�IDFHG�ZLWK�D�VWDUN�FKRLFH��LJQRUH�WKH�JOREDO�NQRZOHGJH�HFRQRP\�RU�HPEUDFH�LW��$�FRQVFLRXV�GHFLVLRQ�ZDV�WDNHQ�WR�EHFRPH�SDUW�RI�WKLV�EURDGHU�JURXS�RI�JOREDO�PDUNHWV��ZLWK�(XURSH�DV�D�VXEVHW��7KLV�IROORZHG�D�UDWKHU�SDLQIXO�FULWLTXH�RI�WKH�LQVWLWXWLRQDO�FKDQJHV� UHTXLUHG� DQG� WKH� EXGJHWDU\� GLVFLSOLQH� QHHGHG� IRU� SURJUHVV��7KH� NH\� VWHSV� LQ� WKH�QHZ�DSSURDFK�ZHUH�x )LUVW��DFNQRZOHGJH�WKH�HDUOLHU�SROLF\�IDLOXUH�DQG�OHDUQ�IURP�LW�x6HFRQG�� UHDIILUP� WKH� LPSRUWDQFH RI� D� UHVHDUFK�LQWHQVLYH� SURFHVV� RI� VWXG\� DQG�LQYHVWLJDWLRQ� WKDW� HQVXUHG�� DV� IDU� DV� SRVVLEOH�� WKDW� GHFLVLRQV� RQ� QHZ� SROLF\� ZHUH�LQIRUPHG��:KDW�GLG�QRW�ZRUN�RU�ZKDW�ZDV� UHQGHUHG�REVROHWH�E\� WKH� UDSLGO\�FKDQJLQJ�JOREDO�HFRQRPLF�HQYLURQPHQW�ZDV�FKDQJHG�RU�DGDSWHG�DFFRUGLQJ�WR�D�VHULHV�RI�RQJRLQJ�VWXGLHV�DPRQJ��ZKLFK�WKH�&XOOLWRQ��5HSRUW���������DQG�WKH�5HSRUW��RI��WKH�6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�$GYLVRU\�&RXQFLO��������ZHUH�QRWDEOH�H[DPSOHV���� ��x 7KLUG��UHFRJQL]H�WKDW�HFRQRPLF�DQG�VRFLDO�SURJUHVV�PXVW�SURFHHG�FRQFXUUHQWO\��7KH�RQO\�HIIHFWLYH�EDVLV�IRU�IXOO�VRFLDO�LQFOXVLRQ�DQG�VWDELOLW\�LV�QRW�RQO\�D�ZLOOLQJQHVV�WR�DFFRPPRGDWH�WKH�ILVFDO�DQG�PRQHWDU\�UHTXLUHPHQWV�RI�HFRQRPLF�JURZWK��EXW DOVR�WR�EXLOG� LQFOXVLYH� LQVWLWXWLRQV� DQG� SDUWQHUVKLS� DUUDQJHPHQWV� WKDW� DUH� PDGH� WR� ZRUN��7KLV� LPSOLFLWO\� UHFRJQL]HV� WKDW�D�G\QDPLF�HFRQRP\� LV� WKH�RQO\�EDVLV�RQ�ZKLFK� WKH�UHVRXUFHV� QHFHVVDU\� IRU� VRFLDO� SURJUHVV� FDQ� EH� DFTXLUHG�� DOEHLW� FUHDWLQJ� D� GXDO�HFRQRP\�LQ�WKH�LQLWLDO�SKDVH�RI�GHYHORSPHQW�x )RXUWK�� DFNQRZOHGJH� WKDW� XQLYHUVLWLHV� ZHUH� D� NH\� HQDEOLQJ� IDFWRU�� DORQJ� ZLWK� D�ZLOOLQJQHVV� WR� PDNH� FKDQJHV� LQ� WKH� PHFKDQLVPV� RI� JRYHUQPHQW� DQG� LQGXVWULDO�HFRQRPLF� SROLFLHV�� 7KLV� HQWDLOHG� VLJQLILFDQW� LQVWLWXWLRQ� EXLOGLQJ� WR� VXVWDLQ� )',��VXSSRUW� 5	7'�� HFRXUDJH� 60(V� DQG� PLFURHQWHUSULVHV ���� SHRSOH� RU� OHVV��� DQG�
�� 5HSRUW�RI�WKH�,QGXVWULDO�3ROLF\�5HYLHZ�*URXS��&XOOLWRQ�&RPPLWWHH���³$�7LPH�IRU�&KDQJH��,QGXVWULDO3ROLF\�IRU�WKH�����V�´��*RYHUQPHQW�6WDWLRQHU\�2IILFH��'XEOLQ����,UHODQG����������� 5HSRUW�RI�WKH�6FLHQFH��7HFKQRORJ\�DQG�$GYLVRU\�&RXQFLO��67,$&�� ³0DNLQJ�.QRZOHGJH�:RUN�IRU�8V�´��*RYHUQPHQW�6WDWLRQHU\�2IILFH��'XEOLQ����,UHODQG��������
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RYHUDOO�� WR� FUHDWH� DQG� VXVWDLQ� DQ� HQWUHSUHQHXULDO� DQG� LQQRYDWLYH� FXOWXUH�� $Q�HQYLURQPHQW�ZDV�FUHDWHG�ZKHUHLQ�XQLYHUVLW\�NQRZOHGJH�HTXLW\²WKDW�LV��LQWHOOHFWXDO�FDSLWDO²FRXOG�IORXULVK�DQG�DFW�DV�DQ�DWWUDFWRU�RI�)',�DQG�D�JHQHUDWRU�RI�D�UREXVW�DQG�LQQRYDWLYH�GRPHVWLF�VHFWRU��x 'UDZ� XSRQ� ,UHODQG¶V� YDVW� UHVHUYRLU� RI� VNLOOHG� SHUVRQQHO� ZKR� HPLJUDWHG� WR� RWKHU�FRXQWULHV� GXULQJ� ,UHODQG¶V�PRUH� GLIILFXOW� HFRQRPLF� WLPHV��:LWK� WKH� JURZWK� RI� WKH�NQRZOHGJH�HFRQRP\�WKH�QHFHVVDU\� LQFHQWLYHV�FRXOG�EH� SURYLGHG�WR�DWWUDFW�VRPH�RI�WKHVH�SHRSOH�EDFN�WR�,UHODQG�6RFLDO�SDUWQHUVKLS��6RFLDO�SDUWQHUVKLS�ZDV�D�NH\�FRQWULEXWRU�WR�,UHODQG¶V�UHFHQW�FKDQJH�RI�IRUWXQHV��(PSOR\HUV��WUDGH�XQLRQV��IDUPHUV�DQG�VHQLRU�FLYLO�VHUYDQWV�FDPH�WRJHWKHU�WR�QHJRWLDWH� WKUHH� VXFFHVVLYH� VWUDWHJLHV�� WKH�3URJUDP�IRU�1DWLRQDO�5HFRYHU\������� WR��������WKH� 3URJUDP� IRU� (FRQRPLF� DQG� 6RFLDO� 3URJUHVV� ������ WR� ������� DQG� WKH� 3URJUDP� IRU�&RPSHWLWLYHQHVV� DQG�:RUN� ������ WR��������7KH�EDVLV�RI� WKHVH�SURJUDPV�ZDV�D� WUDGH�RII�EHWZHHQ�ZDJH�UHVWUDLQW�DQG�KLJKHU�SURGXFWLYLW\��RQ�WKH�RQH�KDQG��DQG�VRFLDO�HTXDOLW\�DQG�WD[�UHIRUP�RQ�WKH�RWKHU��)RUHLJQ� GLUHFW� LQYHVWPHQW� �)',��� ,QFUHDVHG� SURGXFWLYLW\� LV� OLQNHG�� LQ� ODUJH�PHDVXUH�� WR�)',� ZKLFK� KDV� EHHQ� WKH� PDLQ� GULYHU� RI� ,UHODQG¶V� LQGXVWULDO� VWUDWHJ\� VLQFH ������6XEVLGLDULHV� RI� IRUHLJQ� PXOWLQDWLRQDOV� ZHUH� DWWUDFWHG� WR� ,UHODQG� ZLWK� WD[� LQFHQWLYHV�� WKH�DYDLODELOLW\� RI� WUDLQHG� PDQSRZHU� DQG� DFFHVV� WR� (XURSHDQ� PDUNHWV�� 7KH� GLUHFW� EHQHILWV�DFFUXLQJ�IURP�)',�LQFOXGH��HPSOR\PHQW�FUHDWLRQ��EXLOGLQJ�ORFDO�LQIUDVWUXFWXUH��JHQHUDWLQJ�VSLQ�RII�FRPSDQLHV��DFTXLVLWLRQV�DQG�MRLQW�YHQWXUHV��LQYHVWPHQW�LQ�QHZ�VWDUW�XSV��SDUWQHUV�LQ�LQGXVWULDO�JRYHUQPHQW�SROLF\��DQG�VXSSRUW�IRU�5	7'�,QLWLDOO\��IRUHLJQ�VXEVLGLDULHV�DVVXPHG�D�SXUHO\�PDQXIDFWXULQJ�UROH�EDVHG�XSRQ�LPSRUWHG�SURGXFW�DQG�SURFHVV�SURWRFROV��:LWK�WKH�FRQWLQXLQJ�HYROXWLRQ�RI� WKH�NQRZOHGJH�HFRQRP\�DQG�D�GHVLUH�WR�DQFKRU�WKHVH�)',�FRPSDQLHV�PRUH�ILUPO\�LQ�,UHODQG��WKH\�ZHUH�HQFRXUDJHG�WR� XQGHUWDNH� D� FRPSUHKHQVLYH� UDQJH� RI� DFWLYLWLHV� LQFOXGLQJ�5	7'�� SURGXFW� DQG� SURFHVV�GHYHORSPHQW�� DV� ZHOO� DV� PDQXIDFWXULQJ� DQG� PDUNHWLQJ�� ,Q� VRPH� FDVHV�� QHZ� LQWHOOHFWXDO�
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SURSHUW\�ZDV�FUHDWHG��RIWHQ�WKURXJK�MRLQW�YHQWXUHV�ZLWK�WKH�XQLYHUVLWLHV��7KLV�DSSURDFK�ZDV�DOVR� LQ�KDUPRQ\�ZLWK� WKH�JURZLQJ� WHQGHQF\�RI� ODUJH�FRUSRUDWLRQV� WR�GRZQVL]H� WKH�SDUHQW�SODQW�DQG�GLVSHUVH�WKHLU�DFWLYLWLHV�DFURVV�WKH�JOREH��F�I��6HFWLRQ�������,UHODQG¶V� LQGXVWULDO� EDVH� H[SDQGHG� SURJUHVVLYHO\� DQG� VHOHFWLYHO\� WR� LQFOXGH�� LQ�SDUWLFXODU�� FRPSXWHU� VRIWZDUH� DQG� KDUGZDUH�� IRRG� SURFHVVLQJ�� SKDUPDFHXWLFDOV��WHOHPDUNHWLQJ�� DQG� ILQDQFLDO� VHUYLFHV�� %\� ������ WKH� 2(&'� HVWLPDWHG� IRUHLJQ� GLUHFW�LQYHVWPHQW�SHU�FDSLWD�IURP�$PHULFDLQ�WR�,UHODQG�DW��������FRPSDUHG�ZLWK��������LQWR�WKH�8QLWHG� .LQJGRP�� ����� LQWR� )UDQFH� DQG� *HUPDQ\�� DQG� ����� LQWR� 6SDLQ�� 7KH� UHWXUQ� RQ�LQYHVWPHQW� IRU� WKHVH�FRPSDQLHV�ZDV�SURGXFWLYLW\�DQG�SURILW� OHYHOV� WKDW�IDU�H[FHHGHG�WKHLU�GRPHVWLFDOO\�RZQHG�FRXQWHUSDUWV��,Q�WKH�ZRUGV�RI�RQH�FRPPHQWDWRU�³7KH�QHZFRPHUV�KDYH�WUDQVIRUPHG�WKHLU�KRVW��%XW�WKH\�KDYH�GRQH�WKLV�QRW����PDLQO\�E\�IRUFLQJ�LQGLJHQRXV�,ULVK�FRPSDQLHV WR�FKDQJH�WKHLU�ZD\V��VR�PXFKDV�E\�FRQVWLWXWLQJ�D�QHZ�HFRQRP\�LQ�WKHLU�RZQ�ULJKW�´��7KXV��D�GXDO�HFRQRP\�ZDV�FUHDWHG�ZLWK�D�UHODWLYHO\�ORZ�SURGXFWLYLW\��ORZ�WHFK�LQGLJHQRXV�VHFWRU� FRH[LVWLQJ� DORQJVLGH� D� KLJKO\�DGYDQFHG� VHW� RI� IRUHLJQ�EDVHG�� NQRZOHGJH�GULYHQ�VXEVLGLDULHV�� 5HJUHWWDEO\�� WKHUH� KDV� EHHQ� OLWWOH� HYLGHQFH� WR� GDWH� RI� PXWXDO� V\QHUJ\��GLDORJXH��WHFKQLFDO��PDQDJHULDO��RU�RUJDQL]DWLRQDO�LQQRYDWLRQ�EHWZHHQ�WKH�WZR�VHFWRUV��7RXULVP� :KLOH� WKHUH� KDYH� EHHQ� UHPDUNDEOH� GHYHORSPHQWV� LQ� JOREDO� VRFLHW\� RYHU PDQ\�PLOOHQQLD�� KLVWRU\� DJDLQ� WHDFKHV� XV� WKDW� KXPDQ� QDWXUH� DQG� KXPDQ� LQVWLQFWV� UHPDLQ�UHODWLYHO\� XQFKDQJHG�� 7RGD\¶V� WHFKQRORJ\�GULYHQ� DJH� HQKDQFHV� WKH� QHHG� IRU� FXOWXUDO�SXUVXLWV�� WKHUHE\�JHQHUDWLQJ�D�JURZLQJ�DQG�VXVWDLQHG� LQWHUHVW� LQ�ERWK�QDWLRQDO�DQG�JOREDO�FXOWXUH�DQG�KHULWDJH��,W� WKHUHIRUH�FRPHV�DV�QR�VXUSULVH�WKDW�WRXULVP²DQG�FXOWXUDO�WRXULVP�LQ�SDUWLFXODU²LV�D�JURZWK�LQGXVWU\��7KH�:RUOG�7UDYHO�DQG�7RXULVP�,QGXVWU\�HVWLPDWHV�WKDW�

�� 7KH�(FRQRPLVW��0D\���WK�������
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LQ������WUDYHO�DQG�WRXULVP�LV�JHQHUDWLQJ��ERWK�GLUHFWO\�DQG�LQGLUHFWO\�����SHUFHQW�RI�JOREDO�*'3�DQG�DERXW�����PLOOLRQ�MREV��ZKLFK�UHSUHVHQWV���SHUFHQW�RI�WRWDO�HPSOR\PHQW���7KLV� KDV� ERUQH� RXW� LQ� ,UHODQG�ZKHUH� LQWHUQDWLRQDO� HDUQLQJV� LQ� �����ZHUH� ���� ELOOLRQ��WKDW� LV����SHUFHQW�RI� WRWDO�IRUHLJQ�HDUQLQJV��,Q������� WKLV�ILJXUH� LQFUHDVHG�WR��� ELOOLRQ�RU��� SHUFHQW� RI� IRUHLJQ� HDUQLQJV�� ZKLFK� ZDV� DFKLHYHG� ZLWK� JRYHUQPHQW� LQYHVWPHQW� LQ�WRXULVP�RI�RQO\�����SHUFHQW�RI�JURVV�JRYHUQPHQW�H[SHQGLWXUH�LQ�������+XPDQ�5HVRXUFHV� (FRQRPLF�JURZWK�GHSHQGV�FUXFLDOO\�RQ�DFFHVV�WR�D�VXVWDLQHG�VXSSO\�RI�ZHOO�HGXFDWHG��SHUVRQQHO�LQ��ERWK�WKH�SURIHVVLRQDO�DQG�YRFDWLRQDO�VWUHDPV��7KLV�UHTXLUHV�DQ�HGXFDWLRQDO� V\VWHP� DW� WKH� SULPDU\�� VHFRQGDU\� DQG� WHUWLDU\� OHYHO� WKDW� LV� IOH[LEOH� DQG�UHVSRQVLYH�WR� WKH�FKDQJLQJ�QHHGV�RI� WKH�NQRZOHGJH�HFRQRP\�ZLWKRXW�VDFULILFLQJ�WKH�FRUH�UHTXLUHPHQWV� RI� D� EURDG�EDVHG� HGXFDWLRQ�� 6NLOOV� PXVW� PDWFK� GHPDQG� DQG� VLQFH� WKDW�GHPDQG�LV�IOXLG��HGXFDWLRQ�PXVW�LQVWLOO�WKH�HVVHQWLDO�DWWULEXWHV�RI�IOH[LELOLW\��WHDPZRUN�DQG�SUREOHP�VROYLQJ��7KH�PRUH�WUDGLWLRQDO�YLHZ�RI�D�FDUHHU�IRU�OLIH�LV�QRZ�EHLQJ�UHSODFHG�E\�WKH� QRWLRQ� RI� HGXFDWLRQ� DV� D� OLIH�ORQJ� OHDUQLQJ� SURFHVV� ZLWK� QXPHURXV� MRE� DQG� FDUHHU�FKDQJHV��$IWHU�JHQHUDWLRQV�RI�HPLJUDWLRQ��,UHODQG�LV�QRZ�D�QHW�LPSRUWHU�RI�SHRSOH��DW�OHDVW�KDOI� RI� ZKRP� DUH� WDOHQWHG� HPLJUDQWV� ZKR� WUDYHOHG� DEURDG� GXULQJ� ,UHODQG¶V� UHFHVVLRQDU\�SHULRG�$� 1RWH� RI� &DXWLRQ� 'HVSLWH� WKLV� XQSUHFHGHQWHG� VXFFHVV�� WKHUH� LV� OLWWOH� URRP� IRU�FRPSODFHQF\�� ,UHODQG¶V� QHZ�IRXQG� SURVSHULW\� LV� JHQHUDWLQJ� UDSLGO\�HVFDODWLQJ� SURSHUW\�SULFHV�DQG�JURZLQJ�GHPDQGV�IRU�XQUHDOLVWLF�ZDJH�LQFUHDVHV��:LOO�,UHODQG�EHFRPH�D�YLFWLP�RI� LWV�RZQ�VXFFHVV�DW�D� WLPH�ZKHQ�PHPEHUVKLS�RI� WKH�(XURSHDQ�0RQHWDU\�8QLRQ��(08��SUHFOXGHV� WKH� XVH� RI� FRQYHQWLRQDO� HFRQRPLF� LQVWUXPHQWV� IRU� FRQWUROOLQJ� XQZHOFRPH�HFRQRPLF�WUHQGV�DW�WKH�ORFDO�OHYHO"�7KHVH�LQVWUXPHQWV�DUH�QRZ�LQ�WKH�KDQGV�RI�RWKHUV��)XUWKHUPRUH��ZKLOH�WKH�HFRQRPLF�PRGHO�GHVFULEHG�LQ�WKH�VHFWLRQ�RQ�)',�JHQHUDWHG�FOHDU�VKRUW�WHUP�EHQHILWV��LW�ZLOO�QRW�EH�GHHPHG�ZKROO\�VXFFHVVIXO�LI�WKH�GXDO�HFRQRP\�LQ�,UHODQG�
�� .��6SUDJJ��³&XOWXUDO�+HULWDJH�7RXULVP�3URPLVHG�*URZWK�IRU�2PDQ�´�2PDQ�'DLO\�2EVHUYHU�����2FWREHU�������S����
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EHFRPHV� D� SHUPDQHQW� IHDWXUH� RI� WKH� QDWLRQDO� HFRQRP\�� ,W� ZLOO� FHUWDLQO\� EH� YLHZHG� DV� D�IDLOXUH� E\� WKH� PDUJLQDOL]HG� RI� ,ULVK� VRFLHW\� LI� WKH� TXDOLW\� RI� OLIH� GRHV� QRW� LPSURYH� DV� D�UHVXOW�RI�WKH�DGGLWLRQDO�ZHDOWK�FUHDWHG��'HVSLWH�WKH�IDFW�WKDW�XQHPSOR\PHQW�KDV�IDOOHQ�WR�����SHUFHQW��GRZQ�IURP������SHUFHQW�LQ��������ZLWK�WKH�ORQJ�WHUP�XQHPSOR\HG�DFFRXQWLQJ�IRU����� SHUFHQW� RI� WKH� ODERU� IRUFH�� WKHUH� DUH� UHDO� FRQFHUQV� WKDW� D� VLJQLILFDQW� QXPEHU�RI� ORQJ�WHUP�XQHPSOR\HG�RU�µPDUJLQDOO\�DWWDFKHG¶�SHRSOH�ZLWK�ORZ�VNLOO�OHYHOV�ZLOO�EH�OHIW�EHKLQG�
�����2PDQ�DQG�WKH�.QRZOHGJH�(FRQRP\�
2PDQ� LV� DQ� LQWHUHVWLQJ� H[DPSOH� RI� DQ� ,VODPLF� QDWLRQ� LQ� WKH� SURFHVV� RI� GHYHORSLQJ� D�NQRZOHGJH�EDVHG� HFRQRP\�� ,Q� ������ DW� WKH� EHJLQQLQJ� RI� KLV� UHLJQ�� +LV� 0DMHVW\� 6XOWDQ�4DERRV�ELQ�6DLG�PDGH�WKH�IROORZLQJ�SURPLVH�WR�KLV�SHRSOH��

³,�SURPLVH�\RX�WKDW�D�QHZ�GDZQ�ZLOO�ULVH�LQ�2PDQ��D�QHZ�GDZQ�ZKLFK�ZLOO�JLYH�LWV�SHRSOH�D�QHZ�OLIH�DQG�D�QHZ�KRSH�IRU�WKH�IXWXUH�´6LQFH� WKDW� WLPH�� SURJUHVV� KDV� H[FHHGHG� DOO� H[SHFWDWLRQV�� 2PDQ� KDV� HVWDEOLVKHG� WKH�HVVHQWLDO� SK\VLFDO� LQIUDVWUXFWXUH� IRU� IXWXUH� JURZWK�� QDPHO\�� HIILFLHQW� WUDQVSRUWDWLRQ�IDFLOLWLHV� E\� URDG�� VHD� DQG� DLU�� LQVWUXPHQWV� RI� FRPPHUFH� DQG� WUDGH�� DQG� FRPSUHKHQVLYH�KHDOWK�� HGXFDWLRQ� DQG� WUDLQLQJ� VHUYLFHV�� 6XFFHVVLYH� ILYH�\HDU� SODQV�� FRQVROLGDWHG� LQ� WKH�VWUDWHJ\�GRFXPHQW�2PDQ������ GHILQH�WKH�FKDOOHQJHV�IRU� WKH�FRXQWU\�DV�LW�HQWHUV�WKH�QH[W�PLOOHQQLXP��$� FHQWUDO� SODQN� RI� IXWXUH� SROLF\� LV�� ³WKH� DFKLHYHPHQW� RI� HFRQRPLF� VWDELOLW\�DQG�GLYHUVLW\�EDVHG�RQ�PRGHUQ�VFLHQWLILF�EDVLV�DQG�DGYDQFHG� WHFKQRORJ\��VR� WKDW� LW�FRXOG�LQWHUDFW� UHPDUNDEO\� DQG� LQWHQVLYHO\� ZLWK� WKH� JOREDO� HFRQRP\�´� 7R� DFKLHYH� WKHVH� SROLF\�JRDOV��2PDQ�LV�FRPPLWWHG�WR�WKH�IROORZLQJ�VSHFLILF�DFWLRQV��x 'HYHORSLQJ�D�YLEUDQW��GLYHUVH�DQG�VWDEOH�SULYDWH�VHFWRU�WR�UHGXFH�WKH�FXUUHQW�OHYHO�RI�GHSHQGHQFH�RQ�RLO��x (QFRXUDJLQJ�)',��x *HQHUDWLQJ�D�ZHOO�WUDLQHG�DQG�HGXFDWHG�2PDQL�ZRUNIRUFH� WKDW� LV�ERWK� IOH[LEOH�DQG�UHOHYDQW�WR�WKH�IXWXUH�QHHGV�RI�2PDQ��
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x 'HYHORSLQJ� DQG� H[SORLWLQJ� VFLHQFH� DQG� LQIRUPDWLRQ� WHFKQRORJ\� WR� WKH� EHQHILW� RI�2PDQ�DV�DQ�LQWHJUDO�SDUW�RI�WKH�JOREDO�HFRQRP\��DQG�x &UHDWLQJ�MRLQW�JRYHUQPHQW�SULYDWH�VHFWRU�GHYHORSPHQW�VWUDWHJLHV�7KHVH� JRDOV� DUH� DOVR� LQ� NHHSLQJ� ZLWK� 2PDQ¶V� LQWHQWLRQ� WR� EHFRPH� D� PHPEHU� RI� WKH�:RUOG�7UDGH�2UJDQL]DWLRQ���6XOWDQ� 4DERRV� 8QLYHUVLW\� �648�� KDV� D� NH\� UROH� WR� SOD\� LQ� IXOILOOLQJ� WKLV� PLVVLRQ��0HFKDQLVPV� DUH� QRZ� LQ� SODFH WR� SURPRWH� UHVHDUFK� DQG� GHYHORSPHQW�� WR� SURWHFW� QHZ�NQRZOHGJH�� WR� VWUHQJWKHQ� WKH� LQWHUIDFH� EHWZHHQ� 648� DQG� WKH� ZLGHU� FRPPXQLW\�� DQG� WR�HVWDEOLVK�WHFKQRORJ\�WUDQVIHU�PHFKDQLVPV�EHWZHHQ�WKH�XQLYHUVLW\�DQG�WKH�LQGXVWULDO�VHFWRU��$� VWURQJ�G\QDPLF�SDUWQHUVKLS� EHWZHHQ� WKH�XQLYHUVLW\�� JRYHUQPHQW� DQG� WKH�SULYDWH� VHFWRU�ZLOO�FUHDWH�DQ�DSSURSULDWH�IUDPHZRUN�WR�SURPRWH�2PDQ¶V�JURZWK�LQWR�WKH�QH[W�PLOOHQQLXP�
����(J\SW�DQG�WKH�.QRZOHGJH�(FRQRP\6LQFH� ������ DQG� PRUH� SDUWLFXODUO\� VLQFH� ������ (J\SW� KDV� EHFRPH� D� PRGHO� HPHUJLQJ�PDUNHW��� ,Q�WKH�ZRUGV�RI�+�(��<RXVVHI�%RXWURV�*KDOL��(J\SW¶V�0LQLVWHU�RI�(FRQRP\��³7KH�UHIRUP�SURJUDP�KDV�PRYHG�IURP�WKH�KRUPRQDO�H[XEHUDQFH�RI�DGROHVFHQFH�WR�WKH�FUXLVLQJ�VSHHG��RI��DGXOWKRRG�´�� ,QIODWLRQ��UHPDLQV�EHORZ����SHUFHQW��WKH��EXGJHW��GHILFLW��LV�DERXW���SHUFHQW�DQG�*'3�DQG�IRUHLJQ�UHVHUYHV�DUH�DSSUR[LPDWHO\�RI�������ELOOLRQ��7KH�����SHUFHQW�JURZWK�DFKLHYHG�LQ�������WKRXJK�VDWLVIDFWRU\�LQ�FRPSDUDWLYH�ZRUOG�WHUPV��LV�OHVV�WKDQ�WKH�VWDWHG�REMHFWLYH�RI���WR���SHUFHQW�RI�*'3�DQG�OHVV�WKDQ�HFRQRPLVW�-HIIUH\�6DFKV¶�HVWLPDWH�RI�ZKDW�FRXOG�EH�DFKLHYHG��� $FFRUGLQJ�WR�,QWHUQDWLRQDO�0RQHWDU\�)XQG��,0)��HVWLPDWHV��PHHWLQJ� WKLV� JURZWK� WDUJHW� ZRXOG� UHTXLUH� ���� ELOOLRQ� RI� LQYHVWPHQW� HDFK� \HDU� DQG� D� ���

�� ³$�6XUYH\�RI�(J\SW�´ 7KH�(FRQRPLVW��0DUFK����������SS��������� <��%RXWURV�*KDOL��LELG� S������ -��6DFKV���������
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SHUFHQW� LQFUHDVH� LQ� SURGXFWLYLW\�� 7KH� QHFHVVDU\� LQYHVWPHQW�ZRXOG� UHTXLUH� DQ� LQFUHDVH� LQ�)',�IURP�D�FXUUHQW�OHYHO�RI����ELOOLRQ�WR�DERXW����ELOOLRQ���1RWH��KRZHYHU��WKDW�WKH�SURSRVHG�QHZ�1RUWKZHVWHUQ�*XOI�RI�6XH]�,QGXVWULDO�=RQH�KDV�D�VWDWHG� SRWHQWLDO� WR� DWWUDFW� ���� ELOOLRQ� LQ� ORQJ�WHUP� LQYHVWPHQW� �F�I�6HFWLRQ ������� )RUHLJQ�LQYHVWRUV� ZLOO� EHQHILW� IURP� WDULII�IUHH� H[SRUWV� WR� QHDUE\� (XURSHDQ�� $IULFDQ� DQG� $UDE�PDUNHWV��ZKLOH�(J\SWLDQ�SURGXFWV�ZLOO�KDYH�HDVLHU�DFFHVV�WR�IRUHLJQ�PDUNHWV��$FFHVV�WR�WKH�&RPPRQ�0DUNHW� IRU� (DVWHUQ� DQG� 6RXWKHUQ�$IULFD� �&20(6$�� DQG� WKH� (XURSHDQ�8QLRQ�WKURXJK� WKLV� MRLQW� (J\SWLDQ�&KLQHVH� YHQWXUH� LV� DSSHDOLQJ� WR� SRWHQWLDO� LQYHVWRUV� SURYLGHG�WKHLU�FRQFHUQV�DERXW�VRPH�RI�WKH�PRUH�SHGDQWLF�UHJXODWLRQV�DQG�EXVLQHVV�SUDFWLFHV�FDQ�EH�VDWLVIDFWRULO\�PHW���7RZDUGV� WKLV� HQG�� FXUUHQW� JURZWK� KDV� EHHQ� DFKLHYHG� ZLWK� D� SROLF\� JHDUHG� WRZDUGV�HFRQRPLF�VWDELOL]DWLRQ��VXVWDLQHG�GHUHJXODWLRQ��WUDQVSDUHQF\��DQG�UHVWUXFWXULQJ�XQGHU�WKUHH�VXFFHVVLYH� ��\HDU� SODQV� IURP� ����� WR� ������ $V� D� UHVXOW�� H[FKDQJH� FRQWUROV� KDYH� EHHQ�DEROLVKHG�� WKH� UXOHV� JRYHUQLQJ� ILQDQFLDO� WUDQVDFWLRQV� KDYH� EHHQ� UHOD[HG� DQG� PRUH� RSHQ�DFFHVV�WR�LQIRUPDWLRQ�KDV�EHHQ�DFKLHYHG��7KH�UHVLOLHQFH�RI�WKH�UHIRUP�SURFHVV�ZDV�VHYHUHO\�WHVWHG�E\�WKH�IDOO�LQ�RLO�SULFHV��WKH�PHOWGRZQ�RI�$VLDQ�HFRQRPLHV�LQ������DQG�WKH�GRZQWXUQ�LQ�WRXULVP�IROORZLQJ�HYHQWV�LQ /X[RU�LQ�������7KH� QHZ� JRYHUQPHQW� LQ� (J\SW� KDV� SOHGJHG� QRW� RQO\� WR� FRQWLQXH� SULYDWL]LQJ� VWDWH�UXQ�ILUPV�EXW� WR�DFFHOHUDWH� WKH�SURFHVV� LQ�NHHSLQJ�ZLWK� WKH�DGYLFH�RI� WKH�:RUOG�%DQN��6WDWH�RZQHG� EDQNV�� KRZHYHU�� KDYH� HYDGHG� SULYDWL]DWLRQ�� 7KLV� ZLOO� XQGRXEWHGO\� FKDQJH� DV� D�UHVXOW�RI�WKH�H[SHFWHG�LQFUHDVH�LQ�FRPSHWLWLRQ�IURP�(�8��FRXQWULHV��DQWLFLSDWHG�DJUHHPHQWV�ZLWK�WKH�(XURSHDQ�8QLRQ�DQG�(J\SW¶V�FRPSOLDQFH�ZLWK�:72�UXOHV�E\�������7KHUH�KDYH�EHHQ� LPSRUWDQW� LPSURYHPHQWV�� WRR�� LQ�(J\SW¶V�SK\VLFDO� LQIUDVWUXFWXUH��,W� LV�QR�ORQJHU�WKH�FDVH�WKDW����SHUFHQW�RI�WKH�SHRSOH�DUH�FRQILQHG�WR�WKH���SHUFHQW�RI�ODQG�LQ�WKH�1LOH�9DOOH\��0DMRU�LUULJDWLRQ�VFKHPHV�DQG�D�V\VWHPDWLF�GHYHORSPHQW�RI�WKH�FRDVWOLQHV�KDYH�
�� 0��+XEDQG��³'HDUWK�RQ�WKH�1LOH�´ 7KH�%DQNHU��-XO\�������SS���������� 6��(O�*DPDO��³(J\SW�%XLOGV�0HJD�,QGXVWULDO�=RQH�´�2PDQ�'DLO\�2EVHUYHU�����6HSWHPEHU�������S������
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UHQGHUHG�RWKHU� UHJLRQV�RI�(J\SW�KDELWDEOH�� WKHUHE\� OHDGLQJ� WR D�JUHDWHU�SRSXODWLRQ�VSUHDG�WKURXJKRXW�WKH�FRXQWU\�7KDW� VDLG�� WKHUH� LV� PXFK� WKDW� UHPDLQV� WR� EH� GRQH�� 7KH� (FRQRPLVW¶V VXUYH\� RI�0DUFK������VLQJOHG�RXW�WKH�IROORZLQJ�SUREOHPV���x $� KLJK� OHYHO� RI� SURWHFWLRQLVP� ZLWK� OHJDO� DQG� UHJXODWRU\� V\VWHPV� WKDW� UHPDLQ�LQHIILFLHQW�� )RU� H[DPSOH� ³LW� VWLOO� WDNHV� ��� EXUHDXFUDWLF� SURFHGXUHV� LQ� ��� GLIIHUHQW�RIILFHV�WR�UHJLVWHU�SURSHUW\�´x 7KHUH� LV� VWLOO� D� VKRUWDJH� RI� VNLOOHG� SURIHVVLRQDOV� LQ� WKH� VHQLRU� UDQNV� RI� WKH� FLYLO�VHUYLFH�ZKHUH�DV�LQ�PDQ\�RWKHU�FRXQWULHV��VHQLRULW\�WDNHV�SUHFHGHQFH�RYHU�PHULW��x *RYHUQPHQW�SRZHU�LV�FHQWUDOL]HG�ZLWK�OLWWOH�RU�QR�ORFDO�HPSRZHUPHQW�x 7KH� HGXFDWLRQDO� V\VWHP� OHDYHV� PXFK� WR� EH� GHVLUHG� ZLWK� D�PLVPDWFK� EHWZHHQ� WKH�VNLOOV�UHTXLUHG�DQG�WKH�HGXFDWLRQ�SURYLGHG�0RUH� JHQHUDOO\�� (J\SW� GLVSOD\V� WKH� ZRUU\LQJ� V\PSWRPV� RI� PDQ\� RWKHU� GHYHORSLQJ�HFRQRPLHV�� QDPHO\�� HFRQRPLF� JURZWK� WKDW� LV� RXWSDFLQJ� VRFLDO� JURZWK�� LQDGHTXDWH�GLYHUVLILFDWLRQ�RI��UHYHQXH��VRXUFHV��H[FHVVLYH��UHOLDQFH�RQ��IRUHLJQ��ERUURZLQJ�WR�IRUHVWDOO�UHFHVVLRQ�DQG�DFFHOHUDWH�HFRQRPLF�JURZWK��DV�ZDV�WKH�FDVH�LQ�,UHODQG�SULRU�WR��������DQG�WKH�FUHDWLRQ�RI�D�GXDO�HFRQRP\�ZKHUH��LQ�WKH�ZRUGV�RI�RQH�FRPPHQWDWRU��³7KH�JUHDW�EXON�RI�(J\SWLDQV�VWLOO�FRQWLQXH�WR�VFUDSH�DORQJ�VRPHKRZ�RQ�D�EOHQG�RI�ZLW�� LQJHQXLW\��KXPRU�DQG�WROHUDQFH��UHJDUGOHVV�RI�WKH�HFRQRPLF�HDUWKTXDNH�VWLUULQJ�WKH�JURXQG�DOO�DURXQG�WKHP�´,Q� VXPPDU\�� ZKLOH� FRQWLQXLQJ� WR� PDNH� VWULGHQW� SURJUHVV�� (J\SW� KDV� QRW� \HW� IXOO\�HPEUDFHG� WKH� NQRZOHGJH� HFRQRP\�� 1RU� KDV� (J\SW� EHJXQ� WR� H[SORLW� LWV� VWUHQJWKV� LQ� WKH�DUHDV�RI�HGXFDWLRQ�DQG�UHVHDUFK��:KLOH�WKH�HGXFDWLRQ�VHFWRU�LV�UHODWLYHO\�TXLHVFHQW�DW�KRPH��FRXQWOHVV� (J\SWLDQ� DFDGHPLFV� DUH� PDNLQJ� PDMRU� FRQWULEXWLRQV� HOVHZKHUH� LQ� WKH�0LGGOH�(DVW� DQG� EH\RQG��:KDW� JUHDWHU� VWLPXOXV� FRXOG� WKHUH� EH� WR�PRELOL]H� WKLV� VHFWRU� WKDQ� WKH�DZDUG� RI� WKH� KLJKHVW� DFFRODGH IRU� UHVHDUFK²WKH� ����� 1REHO� 3UL]H� IRU� FKHPLVWU\²WR�3URIHVVRU�$KPHG�=HZDLO�IRU�KLV�SLRQHHULQJ�ZRUN�LQ�WKH�ILHOG�RI�IHPSWRFKHPLVWU\��%HFDXVH�
�� 7KH�(FRQRPLVW��0DUFK�����������
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RI� KLV� UHVHDUFK�� LW� LV� QRZ� SRVVLEOH� WR� REVHUYH� WKH� UDSLG� PRWLRQ� RI� PROHFXOHV� GXULQJ�FKHPLFDO�UHDFWLRQV�RQ�D�WLPH�VFDOH�RI�RQH�WKRXVDQG�PLOOLRQ�PLOOLRQWK�RI�D�VHFRQG��5HFDOO� WRR� WKH�H[SHULHQFH�LQ�,UHODQG�ZKHUH�HGXFDWLRQ�SOD\HG�VXFK�DQ�LPSRUWDQW�SDUW� LQ�HFRQRPLF� GHYHORSPHQW� DQG� ZKHUH�� IRU� FHQWXULHV�� WKH� µEUDLQ� GUDLQ¶� RI� LWV� PRVW� FDSDEOH�UHVHDUFKHUV�DQG�VFKRODUV�KDG�EHHQ D�IDFW�RI�OLIH��0DQ\�DUH�QRZ�UHWXUQLQJ�WR�IXHO�DQG�VXVWDLQ�,UHODQG¶V�JURZWK��7KUHH� H[DPSOHV� RI� VXFFHVVIXO� SUDFWLFDO� LQLWLDWLYHV� WR�SURPRWH� DQG�GHYHORS� UHVHDUFK� LQ�WKH� ,ULVK� XQLYHUVLWLHV� DUH� VLQJOHG� RXW� IRU� FRQVLGHUDWLRQ� DQG� SRVVLEOH� LPSOHPHQWDWLRQ� LQ�(J\SW��3URJUDPV�IRU�$GYDQFHG�7HFKQRORJ\��3$7V���FDPSXV�FRPSDQLHV��F�I� 6HFWLRQ��������DQG�WKH�(GXFDWLRQ�7HFKQRORJ\�,QYHVWPHQW�)XQG�LQLWLDWLYH���
�����3URJUDPV�IRU�$GYDQFHG�7HFKQRORJ\��3$7V�
:LWKLQ� WKH� JHQHUDO� IUDPHZRUN� RI� ,UHODQG¶V� RYHUDOO� 5	7'� SROLF\�� WKH� ,ULVK� JRYHUQPHQW�IXQGHG�D�VHULHV�RI�UHVHDUFK�SURJUDPV�WKDW�ZHUH�DW�WKH�FXWWLQJ�HGJH�RI�UHVHDUFK��7KH\�ZHUH�GHVLJQHG�WR�EULGJH�WKH�JDS�EHWZHHQ�HPHUJLQJ�WHFKQRORJLHV�DQG�H[WDQW�UHVHDUFK�FDSDELOLWLHV�LQ� WKH� XQLYHUVLWLHV�� WKHUHE\� VWUHQJWKHQLQJ� ,UHODQG¶V� LQGLJHQRXV� FDSDELOLW\� LQ� VFLHQFH� DQG�WHFKQRORJ\� DQG� LQFUHDVLQJ� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� LQ� ,ULVK� LQGXVWU\�� 1LFKH� DUHDV�ZHUH�VHOHFWHG�ZKHUH�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�ZDV�IHDVLEOH�DQG�ZKHUH�WKH�WHFKQRORJ\�GHYHORSHG�FRXOG�EH�UHDGLO\�WUDQVIHUUHG�LQWR�WKH�LQGXVWULDO�VHFWRU��3DUWLFXODU�DWWHQWLRQ�ZDV�SDLG� WR� HOHFWURQLFV�� ELRWHFKQRORJ\�� DGYDQFHG�PDQXIDFWXULQJ� WHFKQRORJ\�� RSWR�HOHFWURQLFV��DGYDQFHG� PDWHULDOV�� SRZHU� HOHFWURQLFV�� FRPSXWHU� KDUGZDUH� DQG� VRIWZDUH��WHOHFRPPXQLFDWLRQV��VHQVRU�WHFKQRORJ\��DQG�DQDORJ�GHYLFHV��7KH�3$7V�DUH�GULYHQ�E\�H[FHOOHQFH�DQG�UHOHYDQFH��7KH\�DUH�PLVVLRQ�RULHQWHG�ZLWK�ZHOO�GHILQHG�WHFKQLFDO�JRDOV�DQG�DQ�RYHUDOO�UHTXLUHPHQW�WR�DFKLHYH�D�PHDVXUH�RI�VHOI�VXIILFLHQF\�ZLWKLQ�D��VSHFLILHG��SHULRG�RI�WLPH��,Q�WKLV��VHQVH�WKH�LQLWLDO��IXQGLQJ��E\��JRYHUQPHQW��������
�� 9��-��0F%ULHUW\�DQG�5��3��.LQVHOOD���������
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PLOOLRQ��ZDV�SXPS�SULPLQJ��7KH\�FRQVWLWXWH�DQ�LPSRUWDQW�SROLF\�LQLWLDWLYH�WKDW�LV�ZRUNLQJ�ZHOO�
&DPSXV�&RPSDQLHV
2QH�RSHUDWLRQDO�GHILQLWLRQ�RI�D�FDPSXV�FRPSDQ\�LV�WKH�IROORZLQJ��³$�SULYDWH�OLPLWHG�FRPSDQ\�ZLWK�SHUPLVVLRQ�IURP�WKH�KRVW�LQVWLWXWLRQ�WR�WUDGH�LQ�D�UDQJH�RI�JRRGV�DQG�VHUYLFHV�IRU�D�OLPLWHG�SHULRG�RI�WLPH��QRUPDOO\�WKUHH�\HDUV��H[WHQGHG�WR�ILYH�DV�PXWXDOO\�DJUHHG��´ ��)RUPDWLRQ� RI� D� FDPSXV� FRPSDQ\� LV� QRUPDOO\� SURSRVHG� E\� DQ� DFDGHPLF� VWDII�PHPEHU� RU�PHPEHUV� LQ� WKH� XQLYHUVLW\� RU� RWKHU� LQVWLWXWLRQ�� 3HUPLVVLRQ� WR� IRUP� VXFK� FRPSDQLHV� LV�JUDQWHG�RQO\�DIWHU�D�ULJRURXV�HYDOXDWLRQ�SURFHVV�DV� ODLG�GRZQ�E\�WKH�KRVW� LQVWLWXWLRQ��7KH�QHHG�IRU�D�UREXVW�DQG�OHJDOO\�HQIRUFHDEOH�IUDPHZRUN�RI�JRYHUQDQFH�EDVHG�RQ�H[LVWLQJ�EHVW�SUDFWLFH�ZLWKLQ�WKH�LQVWLWXWLRQV�WKHPVHOYHV�ZDV�UHFRJQL]HG�DW�DQ�HDUO\�VWDJH��)XUWKHUPRUH��LW�ZDV� FOHDU� WKDW� V\VWHPV� IRU� VFUHHQLQJ��PRQLWRULQJ� DQG�PDQDJLQJ� UHODWLRQV�ZLWK� FDPSXV�FRPSDQLHV� QHHGHG� WR� EH� VWDQGDUGL]HG� ZKLFK�� LQ� WXUQ�� UHTXLUHG� SURVSHFWLYH� FDPSXV�FRPSDQLHV� WR� SURYLGH� GHWDLOHG� GRFXPHQWDWLRQ�� LQFOXGLQJ� D� GHYHORSPHQW� SODQ�� RQ� D�FRPPRQ�EDVLV�DFURVV�HYHU\�SDUWLFLSDWLQJ�LQVWLWXWLRQ��%HVW�SUDFWLFH�UHJDUGLQJ�WKH�JRYHUQDQFH�RI�FDPSXV�FRPSDQLHV�LV�DQ�LPSRUWDQW�LVVXH��2Q�WKH� RQH� KDQG�� D� FDPSXV� FRPSDQ\� FDUULHV� WKH� LPSULPDWXU� RI� WKH� KRVW� LQVWLWXWLRQ� DQG��WKHUHIRUH��WKHUH�LV�DQ�DGGHG�RQXV�RQ�WKH�FRPSDQ\�WR�HQVXUH�JRRG�JRYHUQDQFH��2Q�WKH�RWKHU�KDQG�� WKH� FDPSXV� FRPSDQ\� RSHUDWHV� XQGHU� FRPSDQ\� ODZ�ZKLFK� FRQIHUV� OHJDO� DXWRQRP\�DQG�FRQFRPLWDQW�UHVSRQVLELOLW\�RQ�WKHP�$� QXPEHU RI� SUDFWLFDO� GHYHORSPHQWV� KDYH� EHHQ� LGHQWLILHG� WR� SURPRWH� WKH� VXFFHVV� RI�FDPSXV�FRPSDQLHV�LQ�WKHLU�IRUPDWLYH�\HDUV�LQFOXGLQJ��µLQFXEDWRU�XQLWV¶�WR�QXUWXUH�FDPSXV�FRPSDQLHV� LQ� WKHLU�HDUO\�VWDJHV�RI�JURZWK��KLJK�OHYHO� WUDLQLQJ�IRU�DFDGHPLF�HQWUHSUHQHXUV�DV� DQ� LQWHJUDO� SDUW� RI� WKH� GHVLJQDWLRQ� RI� D� FDPSXV� FRPSDQ\�� VHHG� DQG� YHQWXUH� FDSLWDO��FODULILFDWLRQ�RI�WKH�UROH�RI�WKH�KRVW�LQVWLWXWLRQ�LQ�WKH�FRPSDQ\¶V�DIIDLUV�DW�ERDUG�OHYHO�
�� ,ELG�
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7KH�JURZWK�RI�VXFK�NQRZOHGJH�LQWHQVLYH�FRPSDQLHV�ZLWKLQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�FRQVWLWXWHV�D�QHZ�DQG�GHYHORSLQJ�FRPSRQHQW�RI��,ULVK�LQGLJHQRXV��LQGXVWU\��,W�LV�LQWHUHVWLQJ�WR�QRWH��WKDW��DUHDV�RI��DFWLYLW\��DUH��E\�QR�PHDQV�FRQILQHG�WR�WKH��WHFKQRORJ\�V�HFWRU��7KH���� FDPSXV� FRPSDQLHV� LQ� 7ULQLW\� &ROOHJH� 'XEOLQ�� IRU� H[DPSOH�� DUH� GUDZQ� IURP� DOO� WKH�PDMRU� DFDGHPLF� GLVFLSOLQHV� LQ� WKH� DUWV�� VFLHQFHV�� KXPDQLWLHV�� HFRQRPLFV�� DQG� PHGLFLQH��7KHUH�KDYH�EHHQ�D�QXPEHU�RI�QRWDEOH�FRPPHUFLDO�VXFFHVVHV�
(GXFDWLRQ�7HFKQRORJ\�,QYHVWPHQW�)XQG�,QLWLDWLYH,Q������� ,UHODQG� VXFFHVVIXOO\� ODXQFKHG� D������PLOOLRQ�(GXFDWLRQ�7HFKQRORJ\� ,QYHVWPHQW�)XQG� �(7,)�� WR� ILQDQFH� WKH� GHYHORSPHQW� RI� VFLHQWLILF� DQG� WHFKQRORJLFDO� HGXFDWLRQ�� 7KH�)XQG� LV�PDQDJHG�E\�D�1DWLRQDO�$JHQF\�ZKLFK� UHSRUWV� WR� WKH�7UHDVXU\�DQG�RSHUDWHV�ZLWK�WKH� REMHFWLYHV�RI��PRGHUQL]LQJ� WKH� LQIUDVWUXFWXUH� LQ� WKH� WHFKQRORJLFDO� VHFWRUV�� LGHQWLI\LQJ�HPHUJLQJ� VNLOOV� GHPDQGV�� IRUHFDVWLQJ� QHZ� DUHDV� DQG� SUHSDUH� JUDGXDWHV� DFFRUGLQJO\��HQFRXUDJLQJ� LQQRYDWLRQ� DQG� WHFKQRORJ\� WUDQVIHU� WR� SURPRWH� MRE� FUHDWLRQ� DQG� HFRQRPLF�JURZWK��DQG�XQGHUWDNLQJ�5	'�DQG�GHYHORSLQJ�WKH�QDWLRQDO�UHVHDUFK�HTXLSPHQW�EDVH���,W�LV�D�PHDVXUH�RI�WKH�VXFFHVV�RI�WKLV�LQLWLDWLYH�WKDW�WKH�)XQG�KDV�UHFHQWO\�EHHQ�DOORFDWHG�D�IXUWKHU������PLOOLRQ��1RWDEO\��WKH�KXPDQLWLHV�DQG�VRFLDO�VFLHQFHV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�RYHUDOO�UHPLW��,Q�WKH�ZRUGV�RI WKH�0LQLVWHU��³:KLOH�WKH�VFLHQFHV�PD\�IXHO�RXU�HFRQRP\��ZH�DUH�FRJQL]DQW�RI� WKH�QHHG�IRU�GHYHORSPHQW� LQ�RWKHU�DUHDV�VRFLHW\�LV�EHWWHU�VHUYHG�E\�D�EURDGO\�EDVHG� HGXFDWLRQDO� H[FHOOHQFH�� WKDQ� E\� WKH�P\RSLF� FRQFHQWUDWLRQ� RI� UHVRXUFHV� LQ�RQH�DUHD�´,W�LV�WKH�JRYHUQPHQW¶V�LQWHQWLRQ�WKDW�WKLV�LQYHVWPHQW�VKRXOG�DFW�DV�D�FDWDO\VW�IRU�LQGXFLQJ�PDUNHW�EDVHG� ILQDQFLDO� LQVWLWXWLRQV�� SDUWLFXODUO\� WKH� EDQNV�� UHDOLVWLFDOO\� WR� DSSUDLVH�WHFKQRORJ\� ULVN�DQG� WR� UHVSRQG� WR� WKH� ODWHQW�GHPDQG�IRU� IXQGLQJ�E\�JURZLQJ� WHFKQRORJ\�EDVHG�ILUPV�
�� ,ELG
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7KHVH�GHYHORSPHQWV�LQ�,UHODQG�SURPSWHG�86$,'�(J\SW�WR�SURSRVH�WKH�HVWDEOLVKPHQW�RI�D�8�6��(J\SW�IRXQGDWLRQ�WKDW�ZRXOG�RYHUVHH�D�VLPLODU�IXQG�LQ�(J\SW��� ,W�LV�HQYLVDJHG�WKDW�WKH�IXQG�ZRXOG�EH�LQLWLDOO\�FDSLWDOL]HG�ZLWK�ELODWHUDO�UHVRXUFHV��7KH�IRXQGDWLRQ�FRXOG�DOVR�DGPLQLVWHU�86$,'�ILQDQFHG�HQGRZPHQWV��)XUWKHUPRUH��DFFRUGLQJ�WR�86$,'�³,I� WKH� IXQG�ZHUH� WDUJHWHG� WRZDUGV� DUHDV� UHFHQWO\� LGHQWLILHG� E\� WKH� 3UHVLGHQW¶V�&RXQFLO� DQG� ZHOO�PDQDJHG� WR� DYRLG� GHFDSLWDOL]DWLRQ�� LW� FRXOG� VHUYH� DV� D�PHFKDQLVP� IRU� HQFRXUDJLQJ� D� PRGHUQ� HGXFDWLRQ� FXUULFXOXP� DQG� LQQRYDWLYH�5	'��,W�FRXOG�DOVR�EH�XVHG�WR�VWUHQJWKHQ�PDQDJHPHQW�WUDLQLQJ�ZKLFK�LV�GHHPHG�FULWLFDO� IRU�FRPSHWLWLYHQHVV��%\�GHYRWLQJ�UHVRXUFHV�QRZ�� LW�FRXOG�EH�PDLQWDLQHG�DV� D� IXQGDPHQWDO� HOHPHQW� RI� D� 86�(J\SW� )RXQGDWLRQ� DQG�� DORQJ� ZLWK�HQGRZPHQWV��ZRXOG�FRPSULVH�DQ�HYHQWXDO�86$,'�OHJDF\�´
9,���6XPPDU\�DQG�&RQFOXVLRQV
,Q� FKDUWLQJ� (J\SW¶V� IXWXUH� GHYHORSPHQW� DV� D� NQRZOHGJH� HFRQRP\�� ZH� FDQ� QRZ� GUDZ�WRJHWKHU�WKH�YDULRXV�VWUDQGV�RI�H[SHULHQFH�DQG�DGYLFH�IURP�GLYHUVH�VRXUFHV�:RUOG� (FRQRPLF� )RUXP��*XLGHOLQHV� IRU� HFRQRPLF� SURJUHVV� DUH� LPSOLFLW� LQ� WKH� FULWHULD�XVHG� E\� WKH� :RUOG� (FRQRPLF� )RUXP� WR� FUHDWH� WKHLU� DQQXDO� *OREDO� &RPSHWLWLYHQHVV�5HSRUWV�� RSHQQHVV� WR� WUDGH� DQG� LQYHVWPHQW�� WKH� UROH� RI� WKH� VWDWH�� ILQDQFH�� LQIUDVWUXFWXUH��WHFKQRORJ\��PDQDJHPHQW�� ODERU��DQG� LQVWLWXWLRQV��7KH�)RUXP�DOVR�UHFRJQL]HV� WKH�JURZLQJ�LPSRUWDQFH�RI�LQQRYDWLRQ��

�� 7��&KULVWLDQVHQ�:DJQHU��SULYDWH�FRPPXQLFDWLRQ�



(&(6�'/6����0F%ULHUW\�1RYHPEHU�����

��

7KH�6DFKV�&ULWLTXH� 6DFKV�LGHQWLILHG�WKUHH�PDLQ�IDFWRUV�IRU�DFKLHYLQJ�HFRQRPLF�JURZWK�LQ�(J\SW�� QDPHO\�� WKH� DFFXPXODWLRQ� RI� WKH� IDFWRUV RI� SURGXFWLRQ� LQFOXGLQJ� SK\VLFDO� DQG�KXPDQ� FDSLWDO�� WKH� HIILFLHQW� DOORFDWLRQ� RI� UHVRXUFHV� ZLWKLQ� WKH� HFRQRP\� DQG� WKH�LPSURYHPHQW�RI�WHFKQRORJ\�RYHU�WLPH���7KH� ,ULVK� ([SHULHQFH� )LYH� PDLQ� SDUDPHWHUV� XQGHUSLQQHG� HFRQRPLF� GHYHORSPHQW� LQ�,UHODQG�� D� YLEUDQW� UHVHDUFK� EDVH� VXSSRUWHG� E\�JRYHUQPHQW�SULYDWH� VHFWRU� IXQGLQJ�� D�ZHOO�HGXFDWHG�ZRUNIRUFH��D�WHFKQRORJ\�FXOWXUH��WKH�QHFHVVDU\�LQIUDVWUXFWXUH�WR�VXSSRUW�LQGXVWULDO�GHYHORSPHQW� �IRU� H[DPSOH�� YHQWXUH� FDSLWDO�� JRYHUQPHQW� VXSSRUW� SURJUDP� DQG� LQFXEDWRU�IDFLOLWLHV�� DQG�IRFXVHG�GHYHORSPHQW�LQ�VSHFLILF�LQGXVWULDO�VHFWRUV�)URP�WKH�SHUVSHFWLYH�RI�SROLF\�IRUPXODWLRQ�DQG�LPSOHPHQWDWLRQ��D�QXPEHU�RI�UHFXUULQJ�WKHPHV�DQG�FKDOOHQJHV�FDQ�EH�LGHQWLILHG�x 7KH�FULWLFDO�UROH�RI�HGXFDWLRQ�DV�D�OLIH�ORQJ�H[SHULHQFH�x 7KH� PDQDJHPHQW RI� FKDQJH²SHUKDSV�� WKH� JUHDWHVW� FKDOOHQJH�� *RYHUQPHQWV�� LQ�SDUWLFXODU�PXVW�EH�LQQRYDWLYH�DQG�IOH[LEOH�LQ�WKHLU�DSSURDFK�WR�SROLF\�PDNLQJ�x 7KH�QHHG�WR�HQVXUH�WKDW�GHFLVLRQ�PDNLQJ�LV�LQIRUPHG�x 7KH� LPSRUWDQFH� RI� DQ� LQQRYDWLYH� DQG� HQWUHSUHQHXULDO� FXOWXUH� VXSSRUWHG� E\�DSSURSULDWH�µLQVWLWXWLRQ�EXLOGLQJ¶�x 7KH�QHHG�WR�HQVXUH�WKDW�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW�SURFHHG�KDQG�LQ�KDQG��x 7KH�HVVHQWLDO�GLYHUVLILFDWLRQ�RI�WKH�SULYDWH�VHFWRU�x 7KH�EHQHILWV�RI�SDUWQHUVKLS�x ([SORLWDWLRQ�RI�WHFKQRORJ\�WUDQVIHU�ZLWKLQ�DQG�EHWZHHQ�QDWLRQV�x 7KH� QHHG� IRU� D� KROLVWLF� DSSURDFK�� HQFRPSDVVLQJ� WKH� DUWV�� VRFLDO� VFLHQFHV� DQG� WKH�KXPDQLWLHV� WR� PRGHUDWH� WKH� UDPSDQW� PDUFK� RI� WHFKQRORJ\� LQ� WRGD\¶V� NQRZOHGJH�GULYHQ�HFRQRP\��7KHVH� REVHUYDWLRQV� DSSO\� HTXDOO\� WR� QDWLRQV� WKDW� GLIIHU� LQ� VL]H�� FXOWXUH� DQG� OHYHO� RI�GHYHORSPHQW��(J\SW� LV� QR� H[FHSWLRQ�ZKHQ�DQ� HFRQRP\�FRPPLWV� WR� WUDGH� LQWHJUDWLRQ� DQG�
�� -��6DFKV��������
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WKH� GLVFLSOLQHV� WKDW� WKLV� HQIRUFHV�� ZKHUH� LW� GHYHORSV� WKH� LQFOXVLYH� VRFLDO� SDUWQHUVKLS�DUUDQJHPHQWV�WKDW�HQVXUH�VRFLDO�FRKHVLRQ��ZKHUH�LW�LQYHVWV�LQ�WKH�JHQHUDWLRQ�RI�NQRZOHGJH�DQG� 5	'� DQG� ZKHUH� LW� SURYLGHV� LQQRYDWLYH� SROLF\� LQVWUXPHQWV� WKDW� IDFLOLWDWH� WKH�FRPPHUFLDOL]DWLRQ� RI�� DQG� WUDGH� LQ�� QHZ� NQRZOHGJH�� WKHQ� WKDW� HFRQRP\�ZLOO� EHFRPH� DQ�LQWHJUDO�SDUW�RI�WKH�NQRZOHGJH�HFRQRP\�:H�DUH�LQGHHG�H[SHULHQFLQJ�D VWUDWHJLF�LQIOHFWLRQ�RU�SDUDGLJP�VKLIW�LQ�JOREDO�HFRQRPLFV�DV� ZH� QRZ� PRYH� IURP� WKH� LQIRUPDWLRQ� DJH� WR� WKH� WUDQVIRUPDWLRQ� DJH� ZKHUHLQ� QHZ�LQIRUPDWLRQ� LV� WUDQVIRUPLQJ� YLUWXDOO\� HYHU\� DVSHFW� RI� KXPDQ� H[SHULHQFH�� :LOO� WKH� ��VW&HQWXU\�VWDUW�RXW�DV�D�QHZ�DJH�RI�UHDVRQ"�'HVSLWH�WKH�VKRUWFRPLQJV�LQ�WKH�ZD\V�LQ�ZKLFK�VRPH� QHZ� NQRZOHGJH� LV� XVHG�� )U�KZDOG�� IRUPHU� SUHVLGHQW� RI� WKH� *HUPDQ� 5HVHDUFK&RXQFLO��QHYHUWKHOHVV�� UHPLQGV�XV� WKDW�� ³6FLHQFH�DQG�VFKRODUVKLS�DUH� WKH� LQVWUXPHQWV� WKDW�KXPDQLW\�KDV�VKDSHG�IRU�LWV�VXUYLYDO�´�� 5HPHGLHV�DUH�QRW�LQ�VKRUW�VXSSO\�EXW�GR�WKRVH�ZKR�FKDUW�WKH�IXWXUH�RI�VRFLHWLHV�KDYH�WKH�LQIRUPHG�ZLVGRP�WR�XVH�WKH�FRQWLQXRXVO\�UHSOHQLVKHG�UHVHUYRLU�RI�QHZ�NQRZOHGJH�PRUH�ZLVHO\�WKDQ�KHUHWRIRUH"�,� ZLOO� HQG� ZLWK� D� YHU\� ZLVH� UHPDUN�PDGH� DW� D� FRQIHUHQFH� LQ� -DSDQ� LQ� �����ZKLFK�� ,�EHOLHYH��VXPV�XS�WKH�FHQWUDO�FKDOOHQJH�IDFLQJ�KXPDQLW\�LQ�WKH�QH[W�PLOOHQQLXP��QDPHO\�WKH�QHHG�IRU�FROOHFWLYH�ZLVGRP���³0DQNLQG�QRZ�KDV�*RG¶V�VNLOOV�EXW�QRW�*RG¶V�ZLVGRP��KHUHLQ�OLHV�WKH�SUREOHP�.� )XVKLPL�������

�� :��)U�KZDOG��³6FLHQFH�DQG�7HFKQRORJ\��2Q�5HVHDUFK�DQG�WKH�8QLYHUVLWLHV�LQ�(XURSH�´�LQ�7KH�'DQFHU�1RWWKH�'DQFH��(��6DJDUUD�DQG�0��6DJDUUD��HGV����7ULQLW\�-DPHVRQ�4XDWHUFHQWDU\�/HFWXUHV��7ULQLW\�&ROOHJH�'XEOLQ��������SS��������� .��)XVKLPL��LQ�9��-��0F%ULHUW\��HG����)XWXUHV�LQ�6FLHQFH��7HFKQRORJ\�DQG�'HPRFUDF\�/RQGRQ��%XWWHUZRUWKV��������
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3$57�,,(0%5$&,1*�,1�7+(�.12:/('*(�(&2120<�',6&866,21
&KDLUPDQ��7KDQN� \RX� YHU\�PXFK�� 3URIHVVRU�0F%ULHUW\� IRU� WKLV� LQVSLULQJ� WDON� LQGHHG�� ,W�JLYHV� XV� D� ORW� RI� IRRG� IRU� WKRXJKW��:H� KDYH� YHU\� OLWWOH� WLPH� VR� ,� ZLOO� WDNH� RQO\� D� IHZ�TXHVWLRQV�EHIRUH�ZH�FORVH�WKLV�VHVVLRQ�
3DUWLFLSDQW�� 7KDQN� \RX� 0U�� &KDLUPDQ�� ,¶G� OLNH� WR� H[SUHVV� P\� GHHS� WKDQNV� WR� RXU�GLVWLQJXLVKHG� VSHDNHU� 3URIHVVRU�0F%ULHUW\� IRU� DQ� H[FHOOHQW� OHFWXUH� DERXW�ZKDW� KH� FDOOHG�µWKH� NQRZOHGJH� HFRQRP\¶�� $V� ZH� GR� QRW� KDYH� HQRXJK� WLPH�� ,� ZLOO� PHQWLRQ� MXVW� WKUHH�SRLQWV��7KH�ILUVW�SRLQW�LV�DERXW�WKH�NQRZOHGJH�HFRQRP\��,�WKLQN�WKDW�WKH�XOWLPDWH�JRDO�LV�WR�KHOS� DFKLHYH� HFRQRPLF� GHYHORSPHQW�� $FFRUGLQJ� WR� P\� ��� \HDUV� RI� H[SHULHQFH� DV� D�SURIHVVRU�RI�HFRQRPLFV�VSHFLDOL]HG�LQ�HFRQRPLF�GHYHORSPHQW��ZH�KDYH�QRW�\HW�GLVFRYHUHG�WKH� VHFUHW� RI� HFRQRPLF� GHYHORSPHQW�� 7ZR� PRQWKV� DJR�� GXULQJ� WKH� PHHWLQJ� RI� WKH�,QWHUQDWLRQDO�(FRQRPLF�$VVRFLDWLRQ��ZH�GLVFXVVHG�WKH�GLIIHUHQW�IDFWRUV�DIIHFWLQJ�HFRQRPLF�GHYHORSPHQW��DQG�,�WKLQN�WKDW�WKH�PDMRULW\�RI�HFRQRPLVWV�DJUHHG�WKDW�LW�LV�YHU\� GLIILFXOW�WR�VD\�ZKLFK� IDFWRU� LV� WKH�PRVW� LPSRUWDQW��7KH� VHFRQG�SRLQW� LV� WKH� OHVVRQV� OHDUQHG� DQG�RXU�VSHDNHU� PHQWLRQHG� VRPH� OHVVRQV� OHDUQHG� GXULQJ� WKH� ODVW� \HDUV� DV� ZH� DSSURDFK� WKH� ��VW&HQWXU\��,�WKLQN�WKHUH�DUH�WKUHH�PDLQ�OHVVRQV��7KH�ILUVW�LV�PDFURHFRQRPLF�VWDELOLW\��ZKLFK�LV�� LQ� P\� YLHZ�� WKH� PRVW� LPSRUWDQW� IDFWRU� WR� DFKLHYLQJ� HFRQRPLF� GHYHORSPHQW�� ,Q�SDUWLFXODU�� VWDELOLW\� RI� SULFHV�� DQG� VHFRQG�� VWDELOLW\� RI� WKH� H[FKDQJH� UDWH�� ,I� ZH� ORRN� WR�(J\SW¶V�HFRQRPLF�UHIRUP�SURJUDP��ZH�FDQ�VHH�WKDW�WKH�VWUHVV�ZDV�RQ�WKHVH�WZR�SRLQWV�DQG�WKLV� LV� WKH� UHDVRQ�ZK\�ZH� VXFFHHG� LQ� RXU� HFRQRPLF� UHIRUP�SURJUDP��$OVR�� GHYHORSPHQW�PXVW�DGGUHVV�KXPDQ�QHHGV�GLUHFWO\²ILUVW�RI�DOO�� IRRG��VKHOWHU�DQG�FORWKLQJ��DQG�WKH�RWKHU�QHHGV�DIWHU� WKDW��7KHUH�PXVW�EH�D�FRPSUHKHQVLYH�SROLF\�WR� DFKLHYH�GHYHORSPHQW��,Q�RWKHU�ZRUGV�� ZLWKRXW� D� FRPSUHKHQVLYH� SROLF\� ZH� FDQQRW� DFKLHYH� HFRQRPLF� GHYHORSPHQW�� D�SROLF\�WKDW�HPSKDVL]HV�DOO�WKH�VHFWRUV�RI�WKH�QDWLRQDO�HFRQRP\�DQG�WKDW�XVHV�DOO�WKH�WRROV�RI�
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ILVFDO�SROLF\�DV�ZHOO�DV�PRQHWDU\�SROLF\��7KH�WKLUG�DQG�ODVW�SRLQW�LV�WKH�FKDOOHQJHV�ZH�DUH�IDFLQJ�DW�WKH�HQG�RI�WKH���WK &HQWXU\��,�KRSH�WKDW�NQRZOHGJH�HFRQRP\�FDQ�KHOS�LQ�ILQGLQJ�VROXWLRQV�WR�WKHVH�FKDOOHQJHV��+RZ�FDQ�ZH�UHGXFH�SRYHUW\"�$FFRUGLQJ�WR�WKH�ODVW�UHSRUW�RI�WKH�:RUOG�%DQN�����SHUFHQW�RI�WKH�SRSXODWLRQ�RI�WKH�ZRUOG�KROG�DW�OHDVW����SHUFHQW�RI�WKH�ZRUOG¶V�LQFRPH��$QG�QXPEHU�WZR��KRZ�FDQ�ZH�LQVXUH�IRRG�VHFXULW\"�7KLUG��KRZ�VKDOO�ZH�DGGUHVV�ZDWHU�VFDUFLW\"�$V�KDV�EHHQ�VDLG�PDQ\�WLPHV��WKH�QH[W�ZDU�LQ�WKH�0LGGOH�(DVW�ZLOO�QRW�EH�EHFDXVH�RI�RLO�EXW�UDWKHU�ZDWHU�&KDLUPDQ��7KDQN�\RX�YHU\�PXFK��,¶G�OLNH�WR�WDNH�RQH�PRUH�TXHVWLRQ��3DUWLFLSDQW��2QH� FDQQRW� KHOS� EXW� VHH� WKH� LQWHUUHODWLRQ� EHWZHHQ� WKH� NQRZOHGJH� HFRQRP\�DQG�HGXFDWLRQ��(GXFDWLRQ�DV�ZH�NQRZ�LW��DW�WKH�EDVLF�RU�XQLYHUVLW\�OHYHO��LV�IXQGDPHQWDO� WR�WKH�NQRZOHGJH�HFRQRP\��:KDW� LV�\RXU�SHUFHSWLRQ�DV�IDU�DV�XQLYHUVLWLHV�SOD\LQJ�D�UROH�IRU�UHVHDUFK� DQG� GHYHORSPHQW� YHUVXV� MXVW� EHLQJ� D� FHQWHU� WR� WUDLQ� DQG� HGXFDWH� VNLOOHG�WHFKQLFLDQV��:LWK�WKH�H[SORVLRQ�LQ�NQRZOHGJH��LW�VHHPV�WKDW�WKHVH�WZR�IXQFWLRQV�VKRXOG�EH�VHSDUDWHG�DQG�VKRXOG�QRW�FRQWLQXH�XQGHU�RQH�XPEUHOOD�
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6SHDNHU�� <RX� FDQQRW� VHSDUDWH� WKHP�� <RX� FDQQRW� WHDFK� SXUHO\� RQ� WKH� EDVLV� RI� OHDUQHG�NQRZOHGJH�� $� XQLYHUVLW\� GLIIHUV� LQ� SDUW� IURP� D� WHFKQLFDO� LQVWLWXWLRQ� RU� RWKHU� NLQGV� RI�LQVWLWXWLRQV�WKDW�GHDO�ZLWK�H[WDQW�NQRZOHGJH��7KH�XQLTXHQHVV�RI�D�XQLYHUVLW\�LV�WKH�IDFW�WKDW�WKHUH�KDV�WR�EH�LQWHOOHFWXDO�FXULRVLW\��7KHUH�KDV�WR�EH�D�JURXS�RI�SHRSOH�ZKR�FKDOOHQJH�WKH�FROOHFWHG� RI� ZLVGRP�� 7KHUH� KDV� WR� EH� D� JURXS� RI� VWXGHQWV�ZKR� QRW� RQO\� DUH� SDUW� RI� WKH�IXQGDPHQWDO� WRROV� RI� WUDGH�� EXVLQHVV�� FKHPLVWU\�� HQJLQHHULQJ�� EXW� DUH� WDXJKW� WR� WKLQN�� WR�UHDVRQ�� WR�GHYHORS�FUHDWLYH� WDOHQWV�DQG�EHFRPH�FUHDWRUV��7KH�EHVW�ZD\�RI�GRLQJ�WKLV� LV� WR�FRQWLQXDOO\�UHIHU�WR�QHZ�GHYHORSPHQWV��QHZ�UHVHDUFK��QHZ�SRVVLELOLWLHV��LQ�RWKHU�ZRUGV��WKH�NQRZOHGJH� WKDW¶V�DURXQG� WKH�FRUQHU��7KH�ILQDO�SRLQW� LV� WKDW�ZLWK�XQLYHUVLWLHV� LQGXOJLQJ�LQ�FRQWUDFW� UHVHDUFK� IRU� H[DPSOH�� RU� DV� LQ� P\� RZQ� FROOHJH� LQ� ,UHODQG�� WKHUH� LV� FORVH�LQYROYHPHQW�ZLWK�UHDO��SUDFWLFDO��GD\�WR�GD\�SUREOHPV��JHQHUDOLVW�SUREOHPV��DV�RSSRVHG�WR�VSHFLILF�RQHV�WKDW�ZH�ILQG�LQ�D�WH[WERRN��,W�LV�HVVHQWLDO�IRU�VWXGHQWV�WR�EH�H[SRVHG�WR�WKDW��WR�VHH�ZKDW� LW� LV� WR�JHW�D�UHTXHVW�IURP�DQ�LQGXVWU\�WKDW�VD\V��WKLV�SURGXFW�GRHVQ¶W�ZRUN��<RX�DQDO\]H�LW�DQG�\RX�ILQG�WKDW�\RX�PD\�KDYH�WR�GUDZ�XSRQ�WKUHH��IRXU��ILYH��RU�VL[�GLIIHUHQW�
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DUHDV� RI� VFLHQFH�� 7KDW� VRUW� RI� DSSURDFK� WR� XQGHUVWDQGLQJ� DQG� GHYHORSLQJ� UHDVRQLQJ� DQG�SUREOHP�VROYLQJ� VNLOOV� KHOS� WR� FUHDWH� D� VRXQG�JUDGXDWH� DQG� IDU� H[FHHGV�ZKDW� WKH�QRUPDO�FRXUVH�ZRXOG� EH� OLNH� LI� WKH\�ZHUH� RQO\� GRLQJ� WKH� WHDFKLQJ� DQG� WKH� UHVHDUFK� LQVLGH��7KH�UHVHDUFK�DQG�GHYHORSPHQW�FRQWUDFW�LV�DQ�HQULFKLQJ�LQIOXHQFH�RQ�WKH�IXOO�HGXFDWLRQ�SURFHVV��7KH� ELJ� SUREOHP� WRGD\� LV� WKH� VWUHVV� RQ� FXUULFXOD²µ<RX�PXVW� JLYH� ��� OHFWXUHV� LQ� WKHVH�DUHDV²,W�LV�VXSUHVVLQJ�WKDW�FUHDWLYLW\�LQ�WKH�FODVVURRP��LQ�WKH�OHFWXUH�WKHDWUH��7KDW�LV�D�YHU\�VHULRXV�SULFH�WR�SD\��,�ZRXOG�DUJXH�WKDW�XQLYHUVLWLHV�DV�ZH�KDYH�NQRZQ�WKHP�IRU�WKRXVDQGV�RI�\HDUV²XQLYHUVLWLHV�LQ�WKH�$UDE�QDWLRQV�LQ�WKH���WK DQG���WK FHQWXULHV�ZKHQ�(XURSH�ZDV�JRLQJ� WKURXJK� LWV 'DUN�$JH²LI�\RX� ORRN�DW� DOO� WKH�HIIRUWV� WR�NHHS� WKHP�DOLYH�� ,�DFWXDOO\�WKLQN�WKH\�DUH�XQGHU�D�JUHDWHU�WKUHDW�QRZ�WKDQ�HYHU�EHIRUH�DQG�WKDW�KDV�WR�EH�UHVLVWHG�DW�DOO�FRVWV�
&KDLUPDQ� 7KDQN�\RX�YHU\�PXFK��,�FHUWDLQO\�HQGRUVH�PXFK�RI�ZKDW�\RX�KDYH�VDLG��7KHUH�LV� QR� GRXEW� WKDW� LQGXVWU\� KDV� WDNHQ� RYHU� UHVHDUFK� DQG� GHYHORSPHQW�� &HUWDLQO\� WKH�FRRSHUDWLRQ� EHWZHHQ� WKH� DFDGHPLF� ZRUOG� DQG� WKH� XQLYHUVLW\� DQG� EXVLQHVV� LQ� LQGXVWU\� LV�HVVHQWLDO�� DQG� ,� WKLQN� WKH�H[SHULHQFH�RI�7ULQLW\�&ROOHJH� LQ�FUHDWLQJ�FDPSXV�FRPSDQLHV� LV�YHU\�LPSRUWDQW��7KHUH�LV�QR�GRXEW�WKDW�WKH�DELOLW\�WR�FUHDWH�D�VRFLHW\�ZLWK�LQQRYDWLYH�VNLOOV�PXVW�VWDUW�DW� WKH�XQLYHUVLW\�DQG�ZLWK� WKH� WUDLQLQJ�RI�VWXGHQWV�DW� WKH�XQLYHUVLW\� OHYHO� WR�EH�DEOH� WR� WUDQVODWH� WKDW� IXUWKHU�ZKHQ� WKH\�PRYH� LQWR� LQGXVWU\�� ,� FDQ FHUWDLQO\� VHH� WKDW� LW� LV�FHUWDLQO\� YHU\� LPSRUWDQW� DQG�ZH�KDYH�PDQ\�H[DPSOHV�RI� WKDW�� LQFOXGLQJ�$KPHG�=XHZLO��&HUWDLQO\� (J\SWLDQ� XQLYHUVLWLHV� FRXOG� GR� PRUH� LQ� WKH� ZD\� RI� FUHDWLQJ� WKHVH� UHVHDUFK�RSSRUWXQLWLHV�
3DUWLFLSDQW� $JDLQ�WR�PHQWLRQ�EULHIO\�WKH�LVVXH RI�UHVHDUFK�DQG�WUDLQLQJ��KRZ�FDQ�\RX�DVN�D� SURIHVVRU� WR� WHDFK� KLV� VWXGHQWV� WR� EH� FUHDWLYH� LI� KH� LV� QRW� KLPVHOI� FUHDWLYH� DQG� LV� QRW�LQYROYHG�LQ�UHVHDUFK"�7KLV�LV�RQH�SRLQW��DQRWKHU�LV�WKDW�RI�FRXUVH�UHVHDUFK�DQG�LQYROYHPHQW�ZLWK� LQGXVWU\�DQG�VR�RQ� UHIOHFWV� LQ�D�YDVW�ZD\�RQ�KRZ� WKH�XQLYHUVLW\�SURIHVVRU�JLYHV�KLV�OHFWXUH��<RX�ILQG�D�IDQWDVWLF�GLIIHUHQFH�EHWZHHQ�WKRVH�ZKR�DUH�FRQILQHG�WR�WKHLU�WH[W�ERRNV�
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DQG� WKHLU� FORVHG� DFDGHPLF� OLYHV� DQG� WKRVH� ZKR� KDYH� RSHUDWLRQDO� H[SHULHQFH�� UHVHDUFK�H[SHULHQFH�ZLWK� LQGXVWU\�DQG�VR�RQ��7KHUH� LV�D�KXJH�GLIIHUHQFH�EHWZHHQ� WKH� WZR� W\SHV�� ,�VXSSRUW�ZKDW�'U��0F%ULHUW\� LV� DGYRFDWLQJ�� EHFDXVH�ZH� ILQG� WKDW� WKLV� DWWLWXGH� VRPHWLPHV�SUHYDLOV�� µOHW¶V� KDYH� UHVHDUFK� LQVWLWXWHV� WKDW� DUH� IXOO�WLPH� GHYRWHG� WR� UHVHDUFK� DQG� OHDYH�XQLYHUVLWLHV WR�MXVW�WHDFK¶��,W�LV�YHU\�GHWULPHQWDO�WR�WKH�WHDFKLQJ�SURFHVV��
6SHDNHU��$W� 7ULQWLW\� &ROOHJH� 'XEOLQ�� ZH� DUH� LQYROYHG�ZLWK�PDQ\� IRUHLJQ� LQGXVWULDOLVWV�FRPLQJ�IURP�-DSDQ�DQG�HOVHZKHUH��ZKR�VHW�XS�IDFLOLWLHV�LQ�RXU�RZQ�XQLYHUVLW\��+LWDFKL��IRU�H[DPSOH�� VHW�XS�RQH�RI� LWV� WZR�(XURSHDQ� UHVHDUFK� ODEV�DW�7ULQLW\��+RZ�GLG� WKDW�KDSSHQ"�:HOO�� ZH� VSHQW� DERXW� ��� SHUFHQW� RI� WKH� WLPH� WDONLQJ� DERXW� DOO� WKH� WHFKQRORJ\²VHPLFRQGXFWRUV��85/�QHWZRUNV�DQG�ILIWK�JHQHUDWLRQ�FRPSXWHUV²DQG�ZH�VSHQW�DERXW���SHUFHQW�RI�WKH�WLPH� WDONLQJ�DERXW�WKH�FXOWXUH��WKH�DUHD�PXVLF��KLVWRU\��DQG�VR�IRUWK��7KHVH�ZHUH� WKH� DOO�HPEUDFLQJ� HOHPHQWV�� 2QFH� WKH� FRPSDQ\� ZDV� VXUH� RI� WKH� WHFKQRORJLFDO�TXHVWLRQ��WKH�GHFLVLRQ�UHVWHG�RQ�WKH�FXOWXUDO�DQG�LQWHOOHFWXDO�DPELDQFH��DQG�WKDW�FDQQRW�EH�VWUHVVHG�HQRXJK��7KDQN�\RX�
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$EGHO�$]L]�0��+HJD]\$EGHO�$]L]�+HJD]\�	�&R���$FFRXQWLQJ�DQG�0DQDJHPHQW�&RQVXOWDQWV��)RUPHU�3ULPH�0LQLVWHU
$GHO�6DOHK�$EGHO�0HJXLG$GYLVRU� WR WKH� 0LQLVWHU� RI� 7UDGH� IRU� ,QWHUQDWLRQDO� $IIDLUV�� 0LQLVWU\� RI� 6XSSO\� DQG�,QWHUQDO�7UDGH$GHO�<RXVVHI�*RKDU(GXFDWLRQ�DQG�7UDLQLQJ�'HSDUWPHQW��86$,'��&DLUR�0LVVLRQ$KPHG�(O�.KDGHP*HQHUDO�0DQDJHU��(J\SWLDQ�)HGHUDWLRQ�RI�7RXULVW &KDPEHUV$NUDP�)DUDJ0DQDJLQJ�'LUHFWRU��'LJLWDO�6\VWHPV�0LGGOH�(DVW��'60(�$OL�/RWI\&KDLUPDQ��)LQDQFLDO�(FRQRPLF�&RQVXOWDQF\�&HQWHU��)RUPHU�3ULPH�0LQLVWHU$OL�1HJP�&KDLUPDQ��'HOWD�,QWHUQDWLRQDO�%DQN��)RUPHU�*RYHUQRU�RI�WKH�&HQWUDO�%DQN$PDQL�$ERX�=HLG0DQDJHU��,QVWLWXWLRQDO�'HYHORSPHQW�3URJUDP��6RFLDO�)XQG�IRU�'HYHORSPHQW$QWKRQ\�/DQ\L'LUHFWRU��7UDLQLQJ�DQG $SSOLHG�5HVHDUFK��,5,6��8QLYHUVLW\�RI�0DU\ODQG$VKUDI�0DKPRXG6HQLRU�9LFH�3UHVLGHQW�	�*HQHUDO�0DQDJHU��$O�$KO\�IRU�'HYHORSPHQW�DQG� ,QYHVWPHQW��$',�
$WHI�$EGXOODK'HSXW\�&KLHI��$UDE�(FRQRPLFV�'HSW���$O�$KUDP 1HZVSDSHU&KDUOHV�&DGZHOO'LUHFWRU��,5,6��8QLYHUVLW\�RI�0DU\ODQG'HUHN�)DUZDJ\
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+XPDQ�5HVRXUFH�'HYHORSPHQW�6SHFLDOLVW��&DUDQD�&RUSRUDWLRQ'ULN�5H\QROGV$PLGHDVW(OL]DEHWK�.KDOLID&RXQWU\�'LUHFWRU��$PLGHDVW�
(OL]DEHWK�6FKPLWW$VVLVWDQW�(GLWRU��3&�:RUOG 0DJD]LQH)DKP\�$EGHO�0HJXLG�3UHVLGHQW��(3,&�*URXS)RXDG�6XOWDQ&KDLUPDQ�� $O� $KO\� IRU� 'HYHORSPHQW� 	� ,QYHVWPHQW� �$',� �� )RUPHU�0LQLVWHU�RI�7RXULVP
*DPDO�(O�1D]HU&KDLUPDQ��.DURXQ�,QYHVWPHQW�	�'HYHORSPHW�&R����)RUPHU�0LQLVWHU�RI�,QWHUQDWLRQDO�&RRSHUDWLRQ
+DPHG�0REDUDN3ROLF\�$GYLVRU��81'3+DVVDQ�$PHU$O�*RPKRXULD 1HZVSDSHU+LVKDP�7DZILN6HQLRU�'LUHFWRU��(J\SWLDQ�3RUWIROLR�0DQDJHPHQW�*URXS,PDQ�(O�6KD\HE86$,'��&DLUR�0LVVLRQ-DFTXL�0XOOHQ�6HFRQG�6HFUHWDU\��%ULWLVK�(PEDVV\-DPHV�9DXJKQ0DQDJLQJ�'LUHFWRU��(J\SWLDQ�$PHULFDQ�%DQN/RXWI\�0D]KDU([HFXWLYH�'LUHFWRU��3URJUDP�0RQLWRULQJ�8QLW��)HGHUDWLRQ�RI�(J\SWLDQ�,QGXVWULHV0RKDPHG�(O�1DZDZ\0DQDJLQJ�'LUHFWRU��,QWRXFK�&RPPXQLFDWLRQV�6HUYLFHV
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0RKDPHG�+��0DJXHG&KDLUPDQ� 	� 0DQDJLQJ� 'LUHFWRU�� (J\SWLDQ� %DQNV� &R�� IRU�7HFKQRORJLFDO�$GYDQFHPHQW��6�$�(�
0RQD�.DOGDV3URMHFW�0DQDJHPHQW�6SHFLDOLVW��)LQDQFH�	�,QYHVWPHQW��86$,'��&DLUR�0LVVLRQ2VPDQ�/RWI\�(O�6D\HG'LUHFWRU�� 'HYHORSPHQW� 5HVHDUFK� DQG� 7HFKQRORJ\� 3ODQQLQJ� &HQWHU��&DLUR�8QLYHUVLW\
3HWHU�*XQQLQJ�$PEDVVDGRU��(PEDVV\�RI�,UHODQG5RJHU�*XLFKDUG�&KLHI�RI�3DUW\��*7(6DPLU�.RUD\HP&KDLUPDQ��2UELW�6WRFN�%URNHUDJH�+RXVH6KHULI�$KPHG�6KHULI6HQLRU�$VVLVWDQW�WR�WKH�0LQLVWHU��0LQLVWU\�RI�(FRQRP\7DKHU�+HOP\3DUWQHU��$WWRUQH\�DW�/DZ��%DNHU�	�0F.HQ]LH��&KDLUPDQ��(&(67RQL�&KULVWLDQVHQ�:DJQHU'HSXW\�0LVVLRQ�'LUHFWRU��86$,'��&DLUR�0LVVLRQ<DVVHU�6REKL-RXUQDOLVW��(FRQRPLF�6HFWLRQ��$O�$KUDP 1HZVSDSHU
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(PEUDFLQJ� WKH� NQRZOHGJH� HFRQRP\� LV� YLWDO� IRU� WKH� HFRQRPLF� IXWXUH� RI�QDWLRQV��DQG�WR�D�VLJQLILFDQW�GHJUHH��WKDW�RI�VRFLHW\�DV�D�ZKROH��7KH�OHYHO�RI� JOREDO� LQWHJUDWLRQ� DQG� LQWHUGHSHQGHQF\� LV� VXFK� WKDW� QDWLRQV� FDQ� QR�ORQJHU�DFW�REOLYLRXV�RI�WKH�UHVW�RI�WKH�ZRUOG�9LQFHQW�-��0FEULHUW\¶V�DQDO\VLV�DGGV�IXUWKHU�SHUVSHFWLYH�WR�HFRQRPLF�GHEDWH� LQ� (J\SW� E\� IRFXVLQJ� RQ� WKH� OLQN� EHWZHHQ� QHZ� NQRZOHGJH� DQG�HFRQRPLF�SURJUHVV��+H�KLJKOLJKWV� WKH� FRQWHPSRUDU\ H[SHULHQFH�RI�RWKHU�QDWLRQV� WKDW� KDYH� DOUHDG\� HPEUDFHG� WKH� NQRZOHGJH� HFRQRP\�� +H� XVHG�,UHODQG²DV� ZHOO� DV� RWKHU� FRXQWULHV¶� H[SHULHQFHV²DV� D� SDUWLFXODUO\�UHOHYDQW� H[DPSOH� WR� (J\SW�� $� VPDOO� RSHQ� HFRQRP\�� ,UHODQG� KDV�XQGHUJRQH�D�YHULWDEOH�UHQDLVVDQFH��GHVSLWH�WKH�DFXWH�HFRQRPLF�GHSUHVVLRQ�WKDW�LW�ZHQW�WKURXJK�LQ�WKH�PLG�����V��7RGD\��,UHODQG�KDV�EHFRPH�RQH�RI�WKH�PRVW�VXFFHVVIXO�HFRQRPLF�SHUIRUPHUV��

7KLV�SXEOLFDWLRQ�LV�WKH�WKLUWHHQWK�LQ�WKH�'LVWLQJXLVKHG�/HFWXUH�6HULHV�VSRQVRUHG�E\�WKH�(J\SWLDQ�&HQWHU�IRU�(FRQRPLF�6WXGLHV
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