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$EVWUDFW

$�FRPSDULVRQ�EHWZHHQ�WKH�DGYHQW�RI�GLJLWDO�WHFKQRORJ\�DQG�WKH�DUULYDO�RI
SULQW�KDV�EHFRPH�RQH�RI�WKH�FOLFKcV�RI�PRGHUQ�OLIH��<HW�LW�WRRN�D�ORQJ�WLPH�IRU
WKH�WHFKQRORJ\�RI�PRYHDEOH�SULQW�WR�LQIOXHQFH�VRFLHW\�RQ�D�ODUJH�VFDOH��$V
5D\PRQG�:LOOLDPV�ORQJ�DJR�SRLQWHG�RXW��LW�ZDV�RQO\�WKH�DUULYDO�RI�WKH�VWHDP
SUHVV�DW�WKH�EHJLQQLQJ�RI�WKH�QLQHWHHQWK�FHQWXU\�WKDW�WXUQHG�SULQW�LQWR�D
PDVV�PHGLXP��&RPSDULVRQV�ZLWK��DQG�HOHJLHV�RQ��*XWHQEHUJ�DUH�QRW�WKH
PRVW�KHOSIXO�VWDUWLQJ�SRLQW�IRU�WKLQNLQJ�DERXW�GLJLWDO�FXOWXUH�DQG�VRFLHW\��,W
ZLOO�EH�VXJJHVWHG�WKDW�D�PRUH�XVHIXO�KLVWRULFDO�FRPSDULVRQ�LV�WKH�LQGXVWULDO
DQG�HFRQRPLF�FKDQJHV�WKDW�RFFXUUHG�LQ�%ULWDLQ�DW�WKH�HQG�RI�WKH�HLJKWHHQWK
FHQWXU\��7KH�FRPSXWHU��FRQWUROOHG�E\�V\VWHPV�GHYLVHG�WR�SRZHU�LQGXVWULDO
ORRPV��LV�VLPSO\�WKH�PRVW�VRSKLVWLFDWHG�SURGXFW�RI�WKH�LQGXVWULDO�UHYROXWLRQ�

,Q �FRQVLGHULQJ �WKH �UHODWLRQVKLS �EHWZHHQ �WKH �GLJLWDO �DQG �LQGXVWULDO
UHYROXWLRQV��WKHUH�FDQ�EH�QR�EHWWHU�VWDUWLQJ�SRLQW�WKDQ�6KHIILHOG��RQH�RI�WKH
ZRUOGhV�JUHDW�FUXFLEOHV�RI�LQGXVWULDOL]DWLRQ�DQG�PRGHUQLW\��%\�H[DPLQLQJ�WKH
FRQGLWLRQV �ZKLFK �PDGH �6KHIILHOG �DQ �LPSRUWDQW �FHQWUH �RI �LQGXVWULDO �DQG
PDQXIDFWXULQJ�LQQRYDWLRQ�LQ�WKH�ODWH�HLJKWHHQWK�FHQWXU\��ZH�JDLQ�LQVLJKWV
LQWR�PDQ\�LVVXHV�RI�FXUUHQW�FRQFHUQV�LQ�WKH�GLJLWDO�KXPDQLWLHV��7KHUH�DUH
TXHVWLRQV�RI�VFDOH��KRZ�KXJH�QHZ�FRPSOH[HV�ZHUH�FUHDWHG�IURP�VPDOO�FUDIW
WUDGLWLRQV� �6KHIILHOG �SURYLGHV �XV �ZLWK �LQVLJKWV �LQWR �WKH �UROH �RI
H[SHULPHQWDWLRQ�LQ�GHYHORSLQJ�QHZ�WHFKQRORJLHV��7KH�JURZWK�RI�6KHIILHOG
DOVR �KHOSV �XV �XQGHUVWDQG�WKH �UROH �RI �QHWZRUNV �LQ �LQQRYDWLRQ� �7KH�JUHDW
PDQXIDFWXULQJ�WUDGLWLRQV�RI�6KHIILHOG�KDYH�D�ORW�WR�WHDFK�XV�LQ�D�QHZ�GLJLWDO
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ZRUOG� �,QGHHG� �LI ��'�SULQWLQJ�DQG�RWKHU�QHZ�PDQXIDFWXULQJ�WHFKQRORJLHV
LQGHHG�FUHDWH��DV�KDV�EHHQ�VXJJHVWHG��D�QHZ�,QGXVWULDO�5HYROXWLRQ��LW�PD\�EH
WKDW�WKH�WUDGLWLRQV�RI�6KHIILHOG�SURYH�QHZO\�DQG�XQH[SHFWHGO\�UHOHYDQW�WR�XV
LQ�QHJRWLDWLQJ�WKH�QH[W�VWDJHV�RI�GLJLWDO�FKDQJH�
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���7KH�,QGXVWULDO�5HYROXWLRQ�DV�D�3RLQW�RI
&RPSDULVRQ

7KH�LQDXJXUDO �'LJLWDO �+XPDQLWLHV�&RQJUHVV�RUJDQLVHG�E\�WKH�+XPDQLWLHV
5HVHDUFK�,QVWLWXWH�RI�WKH�8QLYHUVLW\�RI�6KHIILHOG�WRRN�SODFH�VKRUWO\�DIWHU�WKH
�����2O\PSLF �*DPHV�LQ �/RQGRQ� �7KH�RSHQLQJ�FHUHPRQ\�RI �WKH�2O\PSLF
*DPHV��HQWLWOHG�g,VOHV�RI�:RQGHUh�DQG�PDVWHUPLQGHG�E\�WKH�ILOP�GLUHFWRU
'DQQ\�%R\OH��ZDV�D�EUHDWKWDNLQJ�PDVKXS�RI�%ULWLVK�KLVWRU\���7KH�FHUHPRQ\
EHJDQ�ZLWK�D�GHSLFWLRQ�RI�UXUDO�OLIH�LQ�D�gJUHHQ�DQG�SOHDVDQW�ODQGh��ZLWK
YLOODJH �FULFNHW �DQG �GDQFLQJ �URXQG �D �PD\SROH� �7KLV �EXFROLF �VFHQH �ZDV
LQWHUUXSWHG �E\ �WKH �DSSHDUDQFH �RI �DQ �XQPLVWDNDEOH �ILJXUH �LQ �D �WDOO �KDW
FKRPSLQJ �D �FLJDU� �WKH �FHOHEUDWHG �HQJLQHHU �,VDPEDUG �.LQJGRP �%UXQHO�
SRUWUD\HG�E\�.HQQHWK�%UDQDJK��$W�WKH�FRPPDQG�RI�%UXQHO�DQG�KLV�IHOORZ
LQGXVWULDOLVWV��FURZGV�RI�ZRUNHUV�WUDQVIRUPHG�WKH�JUHHQ�DQG�SOHDVDQW�ODQG
LQWR�D�QRLV\�VPRN\�ODQGVFDSH��6HYHQ�FKLPQH\VWDFNV�URVH�IURP�WKH�JURXQG
WRJHWKHU�ZLWK�ILYH�EHDP�HQJLQHV��VL[�ORRPV��D�FUXFLEOH�DQG�D�ZDWHU�ZKHHO�
'DQQ\�%R\OH�GHVFULEHG�WKH�WUDQVIRUPDWLRQ�DV�gWKH�ELJJHVW�VFHQH�FKDQJH�LQ
WKHDWUH�KLVWRU\h��DQG�KDG�EHHQ�DGYLVHG�DJDLQVW�DWWHPSWLQJ�LW���7KLV�VHFWLRQ�RI
WKH�FHUHPRQ\�ZDV�QDPHG�g3DQGHPRQLXPh�DIWHU�WKH�DQWKRORJ\�RI�GHVFULSWLRQV
RI �WKH �,QGXVWULDO �5HYROXWLRQ �FRPSLOHG �E\ �WKH �ILOP �GLUHFWRU �+XPSKUH\
-HQQLQJV� �$W �WKH�FOLPD[�RI �WKLV �VHFWLRQ�RI �WKH�FHUHPRQ\� �ZRUNHUV �EHJDQ
FDVWLQJ�DQ�LURQ�ULQJ�ZKLFK�FRQYHUJHG��DPLGVW�VWHDP�DQG�S\URWHFKQLFV��ZLWK
RWKHU�ULQJV��WR�JLYH�WKH�LPSUHVVLRQ�WKDW�WKH�2O\PSLF�5LQJV�ZHUH�EHLQJ�FDVW�LQ
VWHHO�

,I�WKH�,QGXVWULDO�5HYROXWLRQ�FDQ�EH�VHHQ�DV�WKH�gELJJHVW�VFHQH�FKDQJH�LQ
KLVWRU\h��WKH�JURZWK�DQG�GHYHORSPHQW�RI�WKH�FLW\�RI�6KHIILHOG�ZDV�RQH�RI�LWV
PRVW �GUDPDWLF �PDQLIHVWDWLRQV� �6KHIILHOG �KDV �DQ �LQGXVWULDO �WUDGLWLRQ �DV �D
FHQWUH�RI�FXWOHU\�PDQXIDFWXUH�ZKLFK�JRHV�EDFN�WR�WKH�PLGGOH�DJHV���,W�ZDV
SDUWO\�WKH�VSHFLDOLVHG�VNLOOV�DYDLODEOH�LQ�6KHIILHOG�ZKLFK�SURPSWHG�%HQMDPLQ
+XQWVPDQ �WR �VHOHFW �WKH �WRZQ �IRU �KLV �H[SHULPHQWV �LQ �WKH �SURGXFWLRQ �RI
FUXFLEOH�VWHHO�ZKLFK�ODLG�WKH�IRXQGDWLRQV�RI�LWV�ODWHU�UHSXWDWLRQ�DV�D�VWHHO�FLW\�
6KHIILHOGhV�OLJKW�WUDGHV�UHPDLQHG�LPSRUWDQW�HYHQ�DIWHU�7KRPDV�%HVVHPHUhV
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LQQRYDWLRQV�DOORZHG�WKH�SURGXFWLRQ�RI�VWHHO�LQ�EXON�IURP�WKH�PLGGOH�RI�WKH
QLQHWHHQWK �FHQWXU\� �$V� �WKDQNV �WR �%HVVHPHU� �KXJH �VWHHO �SODQWV �ZHUH
HVWDEOLVKHG �LQ �WKH �FLW\� �PDNLQJ �UDLOV� �VWHHO �SODWHV �DQG �DUPDPHQWV� �WKH
SK\VLFDO �IDEULF �RI �WKH�FLW\ �ZDV�WUDQVIRUPHG�LQ�D�PDQQHU�WKDW� �IRU �PDQ\
SHRSOH��LQGHHG�UHSUHVHQWHG�WUXH�SDQGHPRQLXP��$V�HDUO\�DV�������+RUDFH
:DOSROH�GHVFULEHG�6KHIILHOG�DV�g2QH�RI�WKH�IRXOHVW�WRZQV�LQ�(QJODQG�LQ�WKH
PRVW�FKDUPLQJ�VLWXDWLRQh��DGGLQJ�WKDW�ZKDW�PLJKW�LW�SDUWLFXODUO\�GLVDJUHHDEOH
gLV�WKH�H[FHVVLYH�VPRNH�IURP�WKH�JUHDW�PXOWLWXGH�RI�IRUJHV�ZKLFK�WKH�WRZQ�LV
FURZGHG�ZLWK�h��%\������WKH�VRFLDO�UHIRUPHU�(GZLQ�&KDGZLFN�GHFODUHG�WKDW
g6KHIILHOG�LV�RQH�RI�WKH�GLUWLHVW�DQG�VPRNLHVW�WRZQV�,�HYHU�VDZ��2QH�FDQQRW�EH
ORQJ�LQ�WKH�WRZQ�ZLWKRXW�H[SHULHQFLQJ�WKH�QHFHVVDU\�LQKDODWLRQ�RI�VRRW�k
7KHUH�DUH�KRZHYHU�QXPEHUV�RI�SHUVRQV�LQ�6KHIILHOG�ZKR�WKLQN�WKH�VPRNH
KHDOWK\h���,Q�������WKH�SROLWLFDO�DQG�UHOLJLRXV�FDPSDLJQHU��$QQLH�%HVDQW��XVHG
6KHIILHOG�LQ�D�OHFWXUH�DV�DQ�H[DPSOH�RI�WKH�HYLOV�RI�LQGXVWULDOLVHG�VRFLHW\��LQ
WHUPV�WKDW�DJDLQ�UHFDOO�WKH�LPDJHU\�RI�'DQQ\�%R\OHhV�2O\PSLF�FHUHPRQ\��

�*R�WR�6KHIILHOG��ZKLFK�ZDV�EXLOW�LQ�ZKDW�ZDV�RQH�RI�WKH�ORYHOLHVW
YDOOH\V�RI�WKH�0LGODQGV��QRWLFH��DV�\RX�FRPH�QHDU�LW��WKH�EHDXW\�RI
WKH�FRXQWU\VLGH��WKH�ZRRGLQJ�RI�WKH�XQGXODWLQJ�ODQG��WKH�H[TXLVLWH
EHDXW\�RI�ULYXOHW��RI�IRUHVW��DQG�RI�JUDVV��DQG�WKHQ��RXW�RI�DOO�WKDW
EHDXW\�RI�1DWXUH��\RX�SOXQJH�VXGGHQO\�LQWR�WKH�KLGHRXVQHVV�RI
6KHIILHOG��<RX�ILQG�WKH�DWPRVSKHUH�WKLFN�ZLWK�EODFN�VPRNH��1R
WUHH�ZLOO�JURZ�LQ�PDQ\�RI�WKH�GLVWULFWV��QR�IORZHUV�HYHQ�RQ�WKH�VLOOV
RI�WKH�KRXVHV�RI�WKH�SRRU��

,W�LV�D�FRPPRQSODFH�WKDW�ZH�DUH�WRGD\�JRLQJ�WKURXJK�DQRWKHU�SHULRG�RI
SURIRXQG �HFRQRPLF� �VRFLDO �DQG �FXOWXUDO �FKDQJH �WUDQVIRUPDWLRQ� �RXU
FRQWHPSRUDU\�SDQGHPRQLXP�EHLQJ�DVVRFLDWHG�ZLWK�WKH�XVH�RI�FRPSXWHUV��,W
VHHPV �OLNH �WKLV �GLJLWDO �UHYROXWLRQ �KDV �EHHQ �JRLQJ �RQ �IRU �D �ORQJ �WLPH�
&RPSXWHU�GHYHORSPHQW�ZDV�D�PDMRU�SDUW�RI�WKH�WHFKQRORJLFDO�DQG�VFLHQWLILF
UHYROXWLRQ�ZKRVH�gZKLWH�KHDWh�+DUROG�:LOVRQ�LQ�D�FHOHEUDWHG�VSHHFK�LQ�����
FODLPHG�ZRXOG�UHVKDSH�WKH�%ULWLVK�HFRQRP\���1HYHUWKHOHVV��WKH�LPSRUWDQFH
RI�GLJLWDO�WUDQVIRUPDWLRQV�LV�VWLOO�EHLQJ�VWUHVVHG��ILIW\�\HDUV�DIWHU�:LOVRQhV
VSHHFK��$�UHFHQW�VWXG\�E\�0,7�6ORDQ�0DQDJHPHQW�5HYLHZ�DQG�&DSJHPLQL
&RQVXOWLQJ�FDOOHG�(PEUDFLQJ�'LJLWDO�7HFKQRORJ\�GHFODUHG�WKDW��

�7KH�ZRUOG�LV�JRLQJ�WKURXJK�D�NLQG�RI�GLJLWDO�WUDQVIRUPDWLRQ�DV
HYHU\WKLQJ �c �FXVWRPHUV �DQG �HTXLSPHQW �DOLNH �c �EHFRPHV
FRQQHFWHG��7KH�FRQQHFWHG�ZRUOG�FUHDWHV�D�GLJLWDO�LPSHUDWLYH�IRU
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FRPSDQLHV� �7KH\ �PXVW �VXFFHHG �LQ �FUHDWLQJ �WUDQVIRUPDWLRQ
WKURXJK�WHFKQRORJ\��RU�WKH\eOO�IDFH�GHVWUXFWLRQ�DW�WKH�KDQGV�RI
WKHLU�FRPSHWLWRUV�WKDW�GR��

'LJLWDO�WHFKQRORJLHV�DUH�VHHQ�DV�WKH�NH\�WR�JRYHUQPHQW�VXFFHVV��ZKHWKHU�LW�LV
WKH�%ULWLVK�&DELQHW�2IILFH�0LQLVWHU�)UDQFLV�0DXGH�GHVFULELQJ�GDWD�DV��WKH
QHZ�UDZ�PDWHULDO�RI���VW�FHQWXU\���RU�WKH�GHFODUDWLRQ�E\�WKH�JRYHUQPHQW�RI
6LQJDSRUH�LQ������WKDW��,Q�OHVV�WKDQ�WHQ�\HDUV��HYHU\�VLQJOH�SHUVRQ�DQG
EXVLQHVV�LQ�6LQJDSRUH�ZLOO�ILQG�WKH�ZRUOG�e�DQG�HYHU\GD\�OLIH�e�WUDQVIRUPHG
E\�WHFKQRORJ\�����+XPDQLWLHV�VFKRODUVKLS�LV�QRW�LPPXQH�WR�VXFK�FODLPV��7KH
$UWV �DQG �+XPDQLWLHV �5HVHDUFK �&RXQFLO �LQ �%ULWDLQ �KDV �LGHQWLILHG �gGLJLWDO
WUDQVIRUPDWLRQVh �DV �D �PDMRU �VWUDWHJLF �WKHPH� �WKH �'LJLWDO �+XPDQLWLHV
0DQLIHVWR�����GHFODUHV�WKDW�WKH�VHFRQG�ZDYH�RI�GLJLWDO�KXPDQLWLHV�ZLOO��VKDSH
QDWLYHO\�GLJLWDO�PRGHOV�RI�VFKRODUO\�GLVFRXUVH�IRU�WKH�QHZO\�HPHUJHQW�SXEOLF
VSKHUHV�RI�WKH�SUHVHQW�HUD����

:LWKLQ�WKLV�ZRUOG�RI�WUDQVIRUPDWLRQ��WKH�PRVW�FRPPRQ�SRLQW�RI�FRPSDULVRQ�LV
ZLWK �WKH �LQWURGXFWLRQ �RI �WKH �PRYHDEOH �SUHVV �LQ �:HVWHUQ �(XURSH �ZKLFK�
IROORZLQJ�(OL]DEHWK�(LVHQVWHLQ��LV�DVVXPHG�WR�KDYH�OHG�WR�JUHDW�UHOLJLRXV�DQG
FXOWXUDO�XSKHDYDO��$�UHSUHVHQWDWLYH�FRPPHQW�LV�WKDW�RI�0LFKDHO�%URGLH��WKH
&KLHI �6FLHQWLVW �RI �1HWZRUN �7HFKQRORJLHV �IRU �9HUL]RQ� �WKH �$PHULFDQ
WHOHFRPPXQLFDWLRQV�FRPSDQ\��ZKR�GHFODUHG�WKDW��WKH�*XWHQEHUJ�%LEOH�OHG�WR
UHOLJLRXV�UHIRUPDWLRQ�ZKLOH�WKH�:HE�DSSHDUV�WR�EH�OHDGLQJ�WRZDUGV�VRFLDO
DQG �HFRQRPLF �UHIRUPDWLRQ���� �3UHVXPDEO\ �EHFDXVH �RI �WKH �LQIOXHQFH �RI
WKHRULVWV�OLNH�:DOWHU�2QJ�DQG�0DUVKDOO�0F/XKDQ��WKH�GLJLWDO�UHYROXWLRQ�LV
VHHQ�DV�D�PHGLD�DIIDLU��VR�WKDW�WKH�'LJLWDO�+XPDQLWLHV�0DQLIHVWR�����VHHV
GLJLWDO�WHFKQRORJLHV�WKURXJK�WKH�SULVP�RI�RXU�H[SHULHQFH�ZLWK�SULQW�

/LNH�DOO�PHGLD�UHYROXWLRQV��WKH�ILUVW�ZDYH�RI�WKH�GLJLWDO�UHYROXWLRQ
ORRNHG �EDFNZDUG �DV �LW �PRYHG �IRUZDUG� �-XVW �DV �HDUO\ �FRGLFHV
PLUURUHG�RUDWRULFDO�SUDFWLFHV��SULQW�LQLWLDOO\�PLUURUHG�WKH�SUDFWLFHV
RI �KLJK �PHGLHYDO �PDQXVFULSW �FXOWXUH� �DQG �ILOP �PLUURUHG �WKH
WHFKQLTXHV�RI�WKHDWUH��WKH�GLJLWDO�ILUVW�ZDYH�UHSOLFDWHG�WKH�ZRUOG
RI�VFKRODUO\�FRPPXQLFDWLRQV�WKDW�SULQW�JUDGXDOO\�FRGLILHG�RYHU�WKH
FRXUVH�RI�ILYH�FHQWXULHV��D�ZRUOG�ZKHUH�WH[WXDOLW\�ZDV�SULPDU\�DQG
YLVXDOLW\�DQG�VRXQG�ZHUH�VHFRQGDU\��DQG�VXERUGLQDWHG�WR�WH[W��
HYHQ �DV �LW �YDVWO\ �DFFHOHUDWHG �WKH �VHDUFK �DQG �UHWULHYDO �RI
GRFXPHQWV��HQKDQFHG�DFFHVV��DQG�DOWHUHG�PHQWDO�KDELWV��1RZ�LW
PXVW�VKDSH�D�IXWXUH�LQ�ZKLFK�WKH�PHGLXP�VSHFLILF �IHDWXUHV�RI
GLJLWDO �WHFKQRORJLHV �EHFRPH �LWV �FRUH �DQG �LQ �ZKLFK �SULQW �LV
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DEVRUEHG�LQWR�QHZ�K\EULG�PRGHV�RI�FRPPXQLFDWLRQ�

&RPSXWLQJ �GRHV �QRW �KRZHYHU �VLPSO\ �DIIHFW �FRPPXQLFDWLRQ �EXW �DOVR
PHGLFLQH� �PDQXIDFWXULQJ� �KHDOWK� �SHUFHSWLRQ� �KHDULQJ �e �LQGHHG� �YLUWXDOO\
HYHU\�DVSHFW�RI�KXPDQ�HQGHDYRXU�DQG�H[SHULHQFH��7KH�ZLGH�UDQJLQJ�QDWXUH
RI�WKH�WUDQVIRUPDWLRQV�DVVRFLDWHG�ZLWK�FRPSXWLQJ�DUH�PRUH�UHPLQLVFHQW�RI
WKH�HIIHFWV�RI�VWHDP�WKDQ�RI�SULQWLQJ�e�D�SRLQW�VKUHZGO\�PDGH�E\�:LOOLDP
*LEVRQ�DQG�%UXFH�6WHUOLQJ�LQ�WKHLU�VWHDP�SXQN�QRYHO��7KH�'LIIHUHQFH�(QJLQH�
,Q�WKLV�FRQWH[W��LW�LV�VXUSULVLQJ�WKDW�WKH�,QGXVWULDO�5HYROXWLRQ��DV�D�PRPHQW�RI
PDMRU �GLVUXSWLRQ �LQ �KXPDQ�VRFLHW\ �FORVHO\ �DVVRFLDWHG �ZLWK �WHFKQRORJLFDO
LQQRYDWLRQ��LV�QRW�PRUH�IUHTXHQWO\�XVHG�DV�D�SRLQW�RI�FRPSDULVRQ�WR�DQDO\VH
DQG�XQGHUVWDQG�WKH�QDWXUH�DQG�VWUXFWXUH�RI�WKH�FXUUHQW�FKDQJHV�DVVRFLDWHG
ZLWK�GLJLWDO�WHFKQRORJ\��:KDW�SHUVSHFWLYHV�GRHV�WKH�,QGXVWULDO�5HYROXWLRQ
RIIHU�LQ�WKLQNLQJ�DERXW�WKH�QDWXUH�RI�WHFKQRORJLFDO�WUDQVIRUPDWLRQ�DQG�LQ
SDUWLFXODU�ZKDW�LQVLJKWV�GRHV�LW�RIIHU�WR�KHOS�XV�XQGHUVWDQG�KRZ�WKH�GLJLWDO
KXPDQLWLHV�VKRXOG�GHYHORS"�7KLV�LV�DQ�DSSURSULDWH�TXHVWLRQ�WR�FRQVLGHU�LQ
6KHIILHOG� �D �FLW\� �OLNH �WKH �2O\PSLF �5LQJV �LQ ������ �FDVW �LQ �VWHHO �E\ �WKH
,QGXVWULDO�5HYROXWLRQ�

���,QGXVWULDO�&RQWLQXLWLHV�DQG�'LVUXSWLRQV

,Q�FRQWHPSODWLQJ�D�QHZ�GLJLWDO�ZRUOG��LW�PD\�VHHP�DV�LI�WKH�VWHDP�DQG�VPRNH
RI�WKH�PHFKDQLFDO�JHDU�GULYHQ�ZRUOG�RI�WKH�,QGXVWULDO�5HYROXWLRQ�KDV�OLWWOH�WR
WHDFK�XV��7KH�gOLWWOH�PHVWHUVh�RI�6KHIILHOG�LQ�WKHLU�WXPEOHGRZQ�ZRUNVKRSV
VHHP�D�PLOOLRQ�PLOHV�IURP�WKH�LQKDELWDQWV�RI�EULJKW�QHZ�GLJLWDOO\�HQDEOHG
ZRUNVSDFHV� �7KH�GLJLWDO �LV �LQGHHG�IUHTXHQWO\ �UHSUHVHQWHG�DV�D �PHDQV�RI
HVFDSH�IURP�WKH�LQGXVWULDO��<HW�WKH�FRQWLQXLWLHV�EHWZHHQ�GLJLWDO�WHFKQRORJ\
DQG�HDUO\�LQGXVWULDOLVDWLRQ�DUH�SURIRXQG��6RPH�RI�WKH�IXQGDPHQWDO�FRQFHSWV
EHKLQG�WKH�FRPSXWHU�SURJUDPPH�DV�D�VHTXHQFH�RI�ORJLFDO�LQVWUXFWLRQV�ZHUH
GHYHORSHG�LQ�WKH�QLQHWHHQWK�FHQWXU\�IURP�SXQFK�FDUG�PHFKDQLVPV�XVHG�WR
FRQWURO�PHFKDQLFDO�ORRPV��7KH�WHOHJUDSK�ZDV�RQH�RI�WKH�LFRQLF�WHFKQRORJLHV
RI �WKH �SHULRG �ZKLFK� �E\ �RIIHULQJ �LPSURYHG �FRPPXQLFDWLRQV �RYHU �ORQJ
GLVWDQFHV��IDFLOLWDWHG�WKH�JURZWK�RI�UDLOZD\V��7KH�YHU\�FRQFHSW�RI�WKH�GLJLWDO
GHULYHV�IURP�WKH�ZRUN�RI �HQJLQHHUV �WU\LQJ�LQ �WKH�����V�WR �LPSURYH�WKH
SHUIRUPDQFH�RI�WHOHJUDSK�FDEOHV��2QH�RI�WKH�JUHDW�LFRQV�RI�WKH�,QGXVWULDO
5HYROXWLRQ��%UXQHOhV�VWHDPVKLS��7KH�*UHDW�(DVWHUQ��ZDV�XVHG�WR�OD\�WKH�ILUVW
WUDQVDWODQWLF�FDEOH��WKHUHE\�HIIHFWLYHO\�OD\LQJ�WKH�IRXQGDWLRQV�RI�WKH�LQWHUQHW�
-RQ�$JDU�LQ�KLV�PDVWHUO\�VWXG\��7KH�*RYHUQPHQW�0DFKLQH��$�5HYROXWLRQDU\
+LVWRU\�RI�WKH�&RPSXWHU� �KDV�GHPRQVWUDWHG�KRZ�PDQ\�RI�WKH�FRQFHSWXDO
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IRXQGDWLRQV�RI�WKH�FRPSXWHU�UHIOHFWHG�UHVSRQVHV�WR�WKH�LQFUHDVHG�SUHVVXUHV
RQ �JRYHUQPHQW �DV �D �UHVXOW �RI �WKH �JURZWK �RI �SRSXODWLRQ �DQG �JUHDWHU
FRPSOH[LW\ �RI �VRFLHW\ �DIWHU �LQGXVWULDOLVDWLRQ� �2QH�DVSHFW �RI �WKLV �ZDV �WKH
JUHDWHU �JRYHUQPHQW �LQWHUHVW �LQ �VWDWLVWLFV �ZKLFK �HQFRXUDJHG �JRYHUQPHQW
VXSSRUW �IRU �&KDUOHV �%DEEDJHhV �GLIIHUHQFH �HQJLQHV� �RQH �RI �WKH �PRVW
VRSKLVWLFDWHG�SURGXFWV�RI�WKH�QHZ�PDQXIDFWXULQJ�WHFKQRORJLHV��7KH�XVH�RI
SXQFKHG�FDUGV�IRU�VWDWLVWLFDO�DQDO\VLV�ZDV�SLRQHHUHG�E\�+HUPDQ�+ROOHULWK
�ZKRVH�FRPSDQ\�ZHQW�RQ�WR�EHFRPH�,%0��IRU�WKH�$PHULFDQ�FHQVXV�LQ������
ZKLOH�LQ�%ULWDLQ�SXQFKHG�FDUGV�ZHUH�XVHG�E\�WKH�5HJLVWHU�2IILFH�IRU�WKH�����
FHQVXV��� �$JDUhV �DFFRXQW �RI �WKH �VRSKLVWLFDWLRQ �DFKLHYHG �E\ �DQDORJXH
FRPSXWLQJ�LQ�WKH�����V�DQG�����V�LV�D�SRZHUIXO�UHPLQGHU�WKDW�WKH�OLQHV�RI
FRQWLQXLW\�EHWZHHQ�WKH�LQGXVWULDO�DQG�GLJLWDO�UHYROXWLRQV�DUH�LQ�PDQ\�ZD\V
VWURQJHU�WKDQ�WKH�GLVUXSWLRQV�

'LVUXSWLRQ�LV�RQH�RI�WKH�ZDWFKZRUGV�RI�WKH�GLJLWDO�UHYROXWLRQ��7KH�VWUDSOLQH
IRU�RQH�RI �WKH�ILUVW �:HE�����FRQIHUHQFHV�LQ������ZDV�g'HVLJQ� �'HYHORS�
'LVUXSWh� �DQG �LQ �KLV �OHWWHU �WR �SRWHQWLDO �LQYHVWRUV �LQ �)DFHERRN� �0DUN
=XFNHUEHUJ�KDV�GHFODUHG�WKDW�RQH�RI�WKH�PDQWUDV�DW�)DFHERRN�LV�g0RYH�)DVW
DQG�%UHDN�7KLQJVh��WKH�LGHD�EHLQJ�WKDW�LI�\RX�QHYHU�EUHDN�DQ\WKLQJ�\RX�DUH
SUREDEO\�QRW�PRYLQJ�IDVW�HQRXJK����*XWHQEHUJ�DQG�WKH�GHYHORSPHQW�RI�SULQW
DUH�IUHTXHQWO\�LQYRNHG�DV�SUHFHGHQWV�IRU�WKHVH�GLVUXSWLYH�DSSURDFKHV��7R
TXRWH�=XFNHUEHUJ�DJDLQ�

�:H�RIWHQ�WDON�DERXW�LQYHQWLRQV�OLNH�WKH�SULQWLQJ�SUHVV�DQG�WKH
WHOHYLVLRQ�c�E\�VLPSO\�PDNLQJ�FRPPXQLFDWLRQ�PRUH�HIILFLHQW��WKH\
OHG �WR �D �FRPSOHWH �WUDQVIRUPDWLRQ �RI �PDQ\ �LPSRUWDQW �SDUWV �RI
VRFLHW\� �7KH\ �JDYH �PRUH �SHRSOH �D �YRLFH� �7KH\ �HQFRXUDJHG
SURJUHVV� �7KH\ �FKDQJHG�WKH �ZD\ �VRFLHW\ �ZDV �RUJDQLVHG� �7KH\
EURXJKW�XV�FORVHU�WRJHWKHU��

7KH�EOXUE�IRU�-HII�-DUYLVhV������ERRN��*XWHQEHUJ�WKH�*HHN��UHDGV���

�-RKDQQHV�*XWHQEHUJ�ZDV�RXU�ILUVW�JHHN��WKH�RULJLQDO�WHFKQRORJ\
HQWUHSUHQHXU��ZKR�KDG�WR�JUDSSOH�ZLWK�DOO�WKH�FKDOOHQJHV�D�6LOLFRQ
9DOOH\�VWDUWXS�IDFHV�WRGD\��-HII�-DUYLV�WHOOV�*XWHQEHUJ
V�VWRU\�IURP
DQ �HQWUHSUHQHXULDO �SHUVSHFWLYH� �H[DPLQLQJ �KRZ �KH �RYHUFDPH
WHFKQRORJ\�KXUGOHV��KRZ�KH�RSHUDWHG�ZLWK�WKH�VHFUHF\�RI�D�6WHYH
-REV�EXW �WKHQ�VKLIWHG�WR �RSHQQHVV� �KRZ�KH�UDLVHG�FDSLWDO �DQG
PLWLJDWHG�ULVN� �DQG�KRZ��LQ�WKH�HQG��KLV�FDVK�IORZ�DQG�HTXLW\
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VWUXFWXUH�GLG�KLP�LQ��7KLV�LV�DOVR�WKH�LQVSLULQJ�VWRU\�RI�D�JUHDW
GLVUXSWRU� �7KDW �LV �ZKDW �PDNHV �*XWHQEHUJ �WKH �SDWURQ �VDLQW �RI
HQWUHSUHQHXUV��

0DQ\�RI�WKH�DVVXPSWLRQV�DERXW�WKH�GLVUXSWLYLW\�RI�*XWHQEHUJ�GHULYH�IURP�WKH
ZRUN�RI�(OL]DEHWK�(LVHQVWHLQ��ZKR�KDV�DUJXHG�WKDW�WKH�UROH�RI�SULQWLQJ�KDV
QRW�EHHQ�JLYHQ�VXIILFLHQW�ZHLJKW�LQ�DFFRXQWV�RI�WKH�5HQDLVVDQFH��5HIRUPDWLRQ
RU �6FLHQWLILF �5HYROXWLRQ��� �3ULQWLQJ �ZDV� �DFFRUGLQJ �WR �(LVHQVWHLQ� �WKH

XQDFNQRZOHGJHG �UHYROXWLRQ
� �(LVHQVWHLQ �DUJXHV �WKDW �SULQWLQJ �KHOSHG
VWDQGDUGLVH �WH[WV �VR �WKDW �NQRZOHGJH �EHFDPH �PRUH �VHWWOHG �DQG �HDVLO\
WUDQVPLWWHG� �6KH�DOVR�VXJJHVWHG�WKDW� �DV�ODUJH�QXPEHUV�RI �WH[WV�EHFDPH
DYDLODEOH� �WKHLU �FRQWUDGLFWLRQV �EHFDPH�PRUH �HYLGHQW� �FDXVLQJ �UHDGHUV �WR
EHFRPH�PRUH�VNHSWLFDO�DQG�FULWLFDO�RI�DXWKRULW\��+RZHYHU��D�JURZLQJ�QXPEHU
RI�KLVWRULFDO�ELEOLRJUDSKHUV�DUH�H[SUHVVLQJ�GRXEWV�DERXW�(LVHQVWHLQhV�WKHVLV�
6WDWHV�VXFK�DV�5XVVLD�DQG�WKH�2WWRPDQ�(PSLUH�ZHUH�DEOH�HIIHFWLYHO\�WR
FRQWURO�DQG�UHVWULFW�WKH�XVH�RI�SULQWLQJ����0RUHRYHU��WKH�SULQWLQJ�SUHVV�GLG
QRW�NLOO�RII�WKH�PDQXVFULSW�

'DYLG�0F.LWWHULFN�GHVFULEHV�KRZ�WKH�PDQXVFULSW�RI �D�WUHDWLVH�E\�:DOWHU
+LOWRQ�ZDV�FRSLHG�DW�6KHHQ�LQ�������GHVSLWH�WKH�IDFW�WKDW�WKH�RZQHU�RI�WKH
PDQXVFULSW�DOUHDG\�KDG�D�FRS\�RI�WKH�VDPH�ZRUN�SULQWHG�E\�:\QN\Q�GH
:RUGH��� �$OWKRXJK �WKH �SURGXFWLRQ �RI �SULQWHG �JD]HWWHV �IORXULVKHG �LQ
VHYHQWHHQWK�FHQWXU\ �(QJODQG� �PDQXVFULSW �QHZVOHWWHUV �ZHUH �HTXDOO\
LPSRUWDQW�LQ�WKH�GLVVHPLQDWLRQ�RI�QHZV��DQG�LQGHHG�RIWHQ�UHJDUGHG�DV�PRUH
UHOLDEOH����$ERYH�DOO��SULQWLQJ�GLG�QRW�VWDQGDUGLVH�WH[WV��3ULQWLQJ�ZDV�D�FUDIW
DFWLYLW\�DQG��MXVW�OLNH�PDQXVFULSW�FRS\LQJ��WKHUH�ZHUH�PDQ\�SRLQWV�LQ�WKH
SURGXFWLRQ�RI�SULQWHG�ERRNV�LQ�ZKLFK�DFFLGHQWV��HUURUV�DQG�PLVWDNHV�ZHUH
LQWURGXFHG� �7KH �SLFWXUH �ZKLFK �HPHUJHV �IURP �WKH �ZRUN �RI �KLVWRULFDO
ELEOLRJUDSKHUV�VXFK�DV�'DYLG�0F.LWWHULFN��$GULDQ�-RKQV�DQG�6DEULQD�%DURQ�LV
WKDW �*XWHQEHUJhV �LQWURGXFWLRQ �RI �WKH �SUHVV �PDUNHG �RQH �VWDJH �LQ �WKH
SURWUDFWHG�HYROXWLRQ�RI�SULQWLQJ��*XWHQEHUJ�ZDV�QR�GLVUXSWRU��KH�ZDV�SDUW�RI
D�SURFHVV�RI�H[SHULPHQW�DQG�H[WHPSRULVDWLRQ�ZKLFK�ODVWHG�IRU�KXQGUHGV�RI
\HDUV��$V�5D\PRQG�:LOOLDPV�SRLQWHG�RXW�PDQ\�\HDUV�DJR��WKH�ULVH�LQ�OLWHUDF\
DQG�DFFHVV�WR�LQIRUPDWLRQ�ZDV�D�ORQJ�UHYROXWLRQ�LQ�ZKLFK�WKH�DSSHDUDQFH�RI
VWHDP�GULYHQ�SUHVVHV�LQ�WKH�QLQHWHHQWK�FHQWXU\�ZDV�MXVW�DV�VLJQLILFDQW�DV�WKH
ZRUN�RI�*XWHQEHUJ�

7KH�LGHD�WKDW�FKDQJHV�LQ�FRQWHPSRUDU\�VRFLHW\�ZLOO�EH�WHFKQRORJLFDOO\�GULYHQ�
XQH[SHFWHG�DQG�GLVUXSWLYH�LV�DW�WKH�KHDUW�RI�PXFK�FXUUHQW�GLVFXVVLRQ�RI
GLJLWDO �WUDQVIRUPDWLRQ� �7KH �LQYDULDEOH �OHDGLQJ �H[DPSOH �RI �VXFK
WUDQVIRUPDWLRQ�LV�WKH�HIIHFWV�RQ�WKH�PXVLF�LQGXVWU\�RI�RQOLQH�DFFHVV�WKURXJK
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VHUYLFHV�VXFK�DV�L7XQHV�DQG�6SRWLI\��7KH�OHVVRQV�RI�WKLV�DUH�VXPPHG�XS�D
UHSRUW�E\�WKH�,%0�,QVWLWXWH�IRU�%XVLQHVV�9DOXH���

�7KH�PXVLF�LQGXVWU\�ZDV�RQH�RI�WKH�ILUVW�WR�IHHO�WKH�EUXQW�RI�WKH
GLJLWDO�UHYROXWLRQ��:LWK�WKH�VWDQGDUGL]HG�PS��IRUPDW�IRU�GLJLWL]HG
PXVLF�DQG�WKH�DYDLODELOLW\�RI�EURDGEDQG�FRQQHFWLRQV�IRU�,QWHUQHW
GLVWULEXWLRQ��WKH�UHDOLW\�RI�LQGXVWU\�GLVUXSWLRQ�EHFDPH�DSSDUHQW�WR
DOO��7UDGLWLRQDO�PXVLF�FRPSDQLHV�DUH�H[SHFWHG�WR�ORVH�PRUH�WKDQ
���SHUFHQW�RI�YDOXH�EHWZHHQ������DQG�������ZLWK�WRWDO�UHYHQXHV
IRU�WKH�SHULRG�H[SHFWHG�WR�GURS�IURP�86����ELOOLRQ�WR����ELOOLRQ�
%XW�DW�WKH�VDPH�WLPH��RWKHU�SDUWV�RI�WKH�PXVLF�HFRV\VWHP�b�PRUH
FORVHO\�DWWXQHG�WR�WKH�FXVWRPHU�b�H[SHULHQFHG�VLJQLILFDQW�JURZWK�
7KLV�LQFOXGHV�FRQVXPHU�HOHFWURQLFV�FRPSDQLHV�WKDW�PDNH�GLJLWDO
PXVLF �SOD\HUV� �FRQFHUW �SURPRWHUV �DQG�SURGXFHUV �RI �RWKHU �OLYH
HYHQWV� �7KH �OHVVRQ" �,QGXVWU\ �LQFXPEHQWV �WKDW �DYRLG �WKH �KDUG
GHFLVLRQV�DERXW�GLJLWDO�WUDQVIRUPDWLRQ�DUH�OLNHO\�WR�VXIIHU�D�IDWH
VLPLODU�WR�WKDW�RI�WUDGLWLRQDO�PXVLF�FRPSDQLHV��)RU�FRPSDQLHV�WKDW
VWD\�FORVHU�WR�WKHLU�FXVWRPHUV��GLJLWDO�WUDQVIRUPDWLRQ�FDQ�FUHDWH
VLJQLILFDQW�QHZ�RSSRUWXQLWLHV��

7KH�FROODSVH�RI�KLJK�VWUHHW�VKRSV�VXFK�DV�+09��-HVVRSV�DQG�&RPHW�LV�VHHQ�DV
DQ �H[DPSOH �RI �IDLOXUH �WR �GHDO �ZLWK �WKH �GLVUXSWLYH �HIIHFWV �RI �GLJLWDO
WHFKQRORJLHV� �$OWKRXJK �WKH �VSHFWUH �RI �WKH �IDWH �RI �VXFK �ILUPV �KDXQWV
PDQDJHPHQW �OLWHUDWXUH� �WKH �NLQG �RI �GLJLWDO �WUDQVIRUPDWLRQ �ZKLFK
PDQDJHPHQW�JXUXV�GHVFULEH�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�WKHVH�WKUHDWV
WXUQV�RXW�WR�EH�LQFUHPHQWDO�DQG�VPDOO�VFDOH��$Q�H[DPSOH�IUHTXHQWO\�FLWHG�RI
GLJLWDO�WUDQVIRUPDWLRQ�LV�WKDW�RI�6WDUEXFNV����$�QHZ�,7�VWUDWHJ\�IRU�6WDUEXFNV
LQFOXGHG�WKH�SURYLVLRQ�RI �IUHH�ZLUHOHVV�DFFHVV�IRU �FXVWRPHUV�DQG�D�QHZ
V\VWHP �WR �VSHHG �XS �FDUG �SD\PHQWV� �7KHVH �KDG �D �YHU\ �JRRG �HIIHFW �RQ
EXVLQHVV��EXW�LW�LV�GLIILFXOW�WR�VHH�WKHP�DV�PRUH�WKDQ�DQ�LQFUHPHQWDO�FKDQJH�
7KLV�UDLVHV�TXHVWLRQV�DERXW�WKH�DSSURSULDWHQHVV�RI�RXU�FXUUHQW�UKHWRULF�RI
GLVUXSWLYLW\��7KH�LGHD�RI�GLVUXSWLYH�WHFKQRORJLHV�RZHV�PXFK�RI�LWV�SRSXODULW\
WR�WKH�PDQDJHPHQW�JXUX�&OD\WRQ�&KULVWLDQVHQ�ZKR�LQWURGXFHG�WKH�FRQFHSW�LQ
D�EHVW�VHOOLQJ�ERRN�LQ���������%XW�SRSXODU�LGHDV�RI�GLVUXSWLRQ�VHHP�WR�EH
EDVHG�RQ�D�VXSHUILFLDO �UHDGLQJ�RI �&KULVWLDQVHQhV�ZRUN� �&KULVWLDQVHQ�VHHV
GLVUXSWLRQ�DV�EHLQJ�SURGXFHG�E\�FKHDSHU�EHWWHU�YDOXH�SURGXFWV�DQG�VXJJHVWV
WKDW�VWLFNLQJ�WR�H[SHQVLYH�KLJK�HQG�SURGXFWV��,Q�WKLV�UHDGLQJ��LW�LV�7R\RWD
ZKLFK�LV�GLVUXSWLYH�WR�WKH�'HWURLW�FDU�LQGXVWU\��FKHDS�&KLQHVH�RU�+RQJ�.RQJ
JRRGV �ZKLFK �GLVUXSW �(XURSHDQ �PDQXIDFWXUHUV� �6DPVXQJ �ZKLFK �GLVUXSWV
$SSOH��,W�LV�WKH�FKHDS�LPLWDWLRQ�ZKLFK�LV�GLVUXSWLYH��VLPSOH�SURGXFWV�VROG�WR
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OHVV �GHPDQGLQJ �FXVWRPHUV� �&RPSDQLHV �ZKLFK �IRFXV �RQ �KLJK�HQG
WHFKQRORJLFDOO\�LQQRYDWLYH�SURGXFWV�DUH�WKRVH�ZKLFK�DUH�DW�ULVN�RI�GLVUXSWLRQ�

,Q�'DQQ\�%R\OHhV�GHSLFWLRQ��,VDPEDUG�.LQJGRP�%UXQHO�ZDV�WKH�KLJK�SULHVW�RI
GLVUXSWLRQ�e�WKH�PDQ�ZKR�FKDQJHG�WKH�IDFH�RI�%ULWDLQ�DW�D�VWURNH��<HW�%UXQHO
KLPVHOI�EHOLHYHG�SURIRXQGO\�WKDW�LQQRYDWLRQ�ZDV�DQ�LQFUHPHQWDO�SURFHVV��+H
ZURWH���

�, �EHOLHYH �WKDW �WKH �PRVW �XVHIXO �DQG �QRYHO �LQYHQWLRQV �DQG
LPSURYHPHQWV�RI�WKH�SUHVHQW�GD\�DUH�PHUH�SURJUHVVLYH�VWHSV�LQ�D
KLJKO\�ZURXJKW�DQG�KLJKO\�DGYDQFHG�V\VWHP��VXJJHVWHG�E\��DQG
GHSHQGHQW�RQ��RWKHU�SUHYLRXV�VWHSV��WKHLU�ZKROH�YDOXH�DQG�PHDQV
RI�WKHLU�DSSOLFDWLRQ�SUREDEO\�GHSHQGHQW�RQ�WKH�VXFFHVV�RI�VRPH�RU
PDQ\�RWKHU�LQYHQWLRQV��VRPH�ROG��VRPH�QHZh�>,@Q�PRVW�FDVHV�WKH\
UHVXOW�IURP�D�GHPDQG�ZKLFK�FLUFXPVWDQFHV�KDSSHQ�WR�FUHDWH��7KH
FRQVHTXHQFH�LV�WKDW�PRVW�JRRG�WKLQJV�DUH�EHLQJ�WKRXJKW�RI�E\
PDQ\�SHUVRQV�DW�WKH�VDPH�WLPH��

7KH �KLVWRU\ �RI �VWHDP �SRZHU �LWVHOI �LOOXVWUDWHV �%UXQHOhV �SURSRVLWLRQ �WKDW
LQQRYDWLRQ�FRQVLVWV�RI�VPDOO�gPHUH�SURJUHVVLYH�VWHSVh��:DWW�IDPRXVO\�KLW�XSRQ
WKH�LGHD�RI �D �VHSDUDWH�FRQGHQVHU�ZKHQ�UHSDLULQJ�D�PRGHO �RI �WKH�VWHDP
HQJLQH�GHYLVHG�E\�7KRPDV�1HZFRPHQ�LQ �WKH�HLJKWHHQWK�FHQWXU\� �:DWWhV
DELOLW\�WR�SURGXFH�VWHDP�HQJLQHV�ZDV�GHSHQGHQW�RQ�RWKHU�LQYHQWLRQV�VXFK�DV
-RKQ �:LONLQVRQhV �ERULQJ �PDFKLQH� �7KH �KLJK �FRVW �RI �:DWWhV �SDWHQWV
HQFRXUDJHG�IXUWKHU�WHFKQRORJLFDO�LQQRYDWLRQ�E\�RWKHU�LQYHQWRUV��OHDGLQJ�IRU
H[DPSOH�E\�H[SHULPHQWV�E\�&RUQLVK�HQJLQHHUV�VXFK�DV�7UHYLWKLFN�ZLWK�KLJK�
SUHVVXUH�VWHDP�HQJLQHV�ZKLFK�SRLQWHG�WKH�ZD\�WRZDUGV�VWHDP�ORFRPRWLRQ�LQ
D �ZD\ �WKDW �:DWWhV �ZRUN �GLG �QRW��� �7KH �VWHDP �DJH �DSSHDUHG �LQ �VPDOO
LQFUHPHQWV�DQG�QRW�DV�RQH�PLJKW\�WUDQVIRUPDWLRQ�

7KH�DGRSWLRQ�RI�QHZ�LQGXVWULDO�WHFKQRORJLHV�ZDV�E\�QR�PHDQV�DV�GLVUXSWLYH
DV�PLJKW�DW�ILUVW�EH�LPDJLQHG��$�YHU\�IDPRXV�H[DPSOH�RI�LQGXVWULDO�GLVUXSWLRQ
LV�WKH�IDWH�RI�WKH�KDQGORRP�ZHDYHUV�DQG�VWRFNLQJHUV��LQGHSHQGHQW�DUWLVDQV
ZKR�VXSSRVHGO\�ZHUH�VXGGHQO\�WKURZQ�RXW�RI�ZRUN�HQ�PDVVH�E\�WKH�DUULYDO�RI
SRZHU�ORRPV��7KH�IDWH�RI�WKH�KDQGORRP�ZHDYHUV�PLJKW�EH�WDNHQ�DV�DQ�HDUO\
GLVUXSWLRQ�DQG�WKH�IXWLOH�SURWHVWV�RI�WKH�/XGGLWHV�DV�DQ�LOOXVWUDWLRQ�RI�WKH
LPSRVVLELOLW\ �RI �EXFNLQJ �WHFKQRORJLFDO �WUHQGV� �<HW �UHFHQW �VWXGLHV �KDYH
UHYHDOHG �D �PXFK �PRUH �QXDQFHG �SURFHVV �RI �FKDQJH �DPRQJ �ZHDYHUV� �$
GHWDLOHG�DQDO\VLV�RI�WKH�QXPEHU�RI�KDQGORRP�ZHDYHUV�E\�*HRIIUH\�7LPPLQV
VKRZV�WKDW�WKHUH�ZHUH�VWLOO�ODUJH�QXPEHUV�RI�KDQG�ZHDYHUV�XQWLO�WKH�ODWH



3UHVFRWW��$QGUHZ��
0DGH�LQ�6KHIILHOG��,QGXVWULDO�3HUVSHFWLYHV�RQ�WKH�'LJLWDO�+XPDQLWLHV
�
6RXUFH��KWWSV���ZZZ�KULRQOLQH�DF�XN�RSHQERRN�FKDSWHU�GKF�����SUHVFRWW

��

QLQHWHHQWK �FHQWXU\ �ZKR�FRQWLQXHG�WR �PDNH�D �VLJQLILFDQW� �LI �GLPLQLVKLQJ�
FRQWULEXWLRQ�WR�WH[WLOH�RXWSXW����(PPD�*ULIILQ�KDV�SRLQWHG�RXW�WKDW��IRU�KDQG
ZHDYHUV�EDVHG�LQ�WRZQV��LQGXVWULDOLVDWLRQ�ZDV�QRW�QHFHVVDULO\�D�EDG�WKLQJ�
VLQFH�ZRUNLQJ�LQ�IDFWRULHV�SURYLGHG�D�PRUH�VWHDG\�VRXUFH�RI�LQFRPH����*ULIILQ
VXJJHVWV �WKDW �LW �ZDV �ZHDYHUV �LQ �UXUDO �DUHDV �ZKR �HQFRXQWHUHG �JUHDWHU
GLIILFXOWLHV��7KH�FKDQJHV�ZHUH�FRPSOH[��JUDGXDO��XQHYHQ�LQ�WKHLU�GLVWULEXWLRQ
DQG�LPSDFW��DQG�WKH�HIIHFWV�E\�QR�PHDQV�VXGGHQ�RU�GLVUXSWLYH�

7KH�,QGXVWULDO�5HYROXWLRQ�ZDV�D�PRUH�FRPSOH[�DQG�DPRUSKRXV�SURFHVV�WKDQ
ZH�PLJKW�LPDJLQH��DQG�WKLV�VXJJHVWV�WKDW�WKH�SUHVHQW�FKDQJHV�DVVRFLDWHG
ZLWK�GLJLWDO�WHFKQRORJ\�PD\�EH�PRUH�FRPSOH[�WKDQ�LV�DSSDUHQW�IURP�WKH�JOLE
ODQJXDJH �RI �6LOLFRQ �9DOOH\� �7KH �VWRU\ �RI �LQGXVWULDOLVDWLRQ �LQ �6KHIILHOG
H[HPSOLILHV�KRZ�LQQRYDWLRQ�LV�IUHTXHQWO\�D�SURFHVV�RI�VWDUWV��VWRSV�DQG�VPDOO
VWHSV��+HQU\�%HVVHPHUhV�LQYHQWLRQ�RI�D�QHZ�PHWKRG�RI�EXON�VWHHO�SURGXFWLRQ�
KDLOHG�DW�WKH�WLPH�DV�WKH�JUHDWHVW�LQYHQWLRQ�VLQFH�WKH�VWHDP�HQJLQH��PLJKW�EH
VHHQ�DV�D�GLVUXSWLYH�WHFKQRORJ\��EXW�WKH�VWRU\�ZDV�PRUH�FRPSOH[����%HVVHPHU
GHVFULEHG�KLV�XVH�RI�D�FRQYHUWHU�WR�WXUQ����OE�RI�LURQ�LQWR�VWHHO�LQ�D�IDPRXV
SDSHU��g2Q�WKH�0DQXIDFWXUH�RI�,URQ�DQG�6WHHO�ZLWKRXW�)XHOh��DW�WKH�%ULWLVK
$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH�LQ�������%XW�ZKHQ�WKH�SURFHVV
ZDV�ILUVW�XVHG�FRPPHUFLDOO\� �WKH�VWHHO�ZDV�IRXQG�WR�EH�EULWWOH�DQG�RYHU�
R[LGLVHG� �7KH�SUREOHPV�ZHUH�UHVROYHG�ZLWK�DGYLFH�IURP�WKH�PHWDOOXUJLVW
5REHUW�0XVKHW�DQG�WKH�6ZHGH��*dUDQ�*dUDQVVRQ��:LWKRXW�WKH�DVVLVWDQFH�RI
WKHVH�PHQ��%HVVHPHUhV�GLVFRYHU\�ZRXOG�KDYH�EHHQ�VWLOO�ERUQ��([DVSHUDWHG�DW
WKH �IDLOXUH �RI �WKH �6KHIILHOG �LURQ �PDVWHUV �WR �UHFRJQLVH �KLV �GLVFRYHULHV�
%HVVHPHU�HVWDEOLVKHG�KLV�RZQ�ZRUNV�LQ�6KHIILHOG��ZKLFK�UHVXOWHG�LQ�RWKHU
6KHIILHOG�ZRUNV�DGRSWLQJ�WKH�%HVVHPHU�SURFHVV��EHJLQQLQJ�ZLWK�-RKQ�%URZQ
LQ�������%HVVHPHU�PRFNHG�WKH�LQLWLDO�IDLOXUH�RI�WKH�6KHIILHOG�LURQ�PDVWHUV�WR
UHFRJQLVH�WKH�SRWHQWLDO�RI�KLV�PHWKRG��EXW�JLYHQ�KLV�HDUO\�SUREOHPV��WKLV�LV
SHUKDSV �QRW �VXUSULVLQJ� �0RUHRYHU� �LW �ZDV �RQO\ �DIWHU ����� �ZKHQ �6LGQH\
*LOFKULVW�7KRPDV�IXUWKHU�LPSURYHG�WKH�SURFHVV�WR�DOORZ�WKH�XVH�RI�SLJ�LURQ
FRQWDLQLQJ�SKRVSKRURXV�WKDW�VWHHO�SURGXFWLRQ�EHJDQ�WR�UHDFK�PLOOLRQV�RI�WRQV
D�\HDU�DW�D�FRVW�RI�OHVV�WKDQ�b��D�WRQ�

7KH�ELUWK�RI�6KHIILHOG�DV�WKH�ILUVW�gVWHHO�FLW\h�ZDV�D�OHQJWK\�SURFHVV��DQG�WKH
WULXPSK�RI�KHDY\�LQGXVWU\�WKHUH�E\�QR�PHDQV�TXLFN�RU�VXGGHQ����7KH�URRWV�RI
6KHIILHOGhV�LQGXVWU\�OLH�LQ�LWV�GHYHORSPHQW�DV�D�FHQWUH�IRU�WKH�PDQXIDFWXUH�RI
FXWOHU\�LQ�WKH�PLGGOH�DJHV��+XQWVPDQ�ILUVW�SURGXFHG�FUXFLEOH�VWHHO�WKHUH�LQ
WKH�����V�DQG�VWHDP�SRZHU�DUULYHG�LQ�WKH�FLW\�LQ�������EXW�QHYHUWKHOHVV�WKH
LQLWLDO�LQGXVWULDO�JURZWK�ZDV�LQ�KLVWRULF�OLJKW�WUDGHV�VXFK�DV�WKH�PDNLQJ�RI
WRROV��FXWOHU\�DQG�VLOYHU�SODWH��7HFKQLTXHV�LQ�6KHIILHOGhV�OLJKW�WUDGHV�FKDQJHG
YHU\�VORZO\� �%HIRUH������ �WKH�RQO\ �PDMRU �FKDQJH�ZDV�WKH�XVH�RI �VWHDP
LQVWHDG�RI�ZDWHU�WR�GULYH�WKH�ZKHHOV�XVHG�E\�WKH�JULQGHUV��7KH�OLJKW�WUDGHV
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UHPDLQHG�GRPLQDWHG�E\�gVPDOO �PHVWHUVh �ZKR�KLUHG�URRPV�LQ �ZRUNV �ZLWK
VWHDP�SRZHUHG�ZKHHOV��,W�ZDV�RQO\�LQ�WKH�����V�WKDW�IDFWRU\�SURGXFWLRQ�DQG
PHFKDQLVDWLRQ�EHJDQ�WR�EH�LQWURGXFHG�LQ�WKH�OLJKW�WUDGHV��7KH�JURZWK�RI
KHDY\�LQGXVWU\�ZDV�D�SURGXFW�RI�WKH�WKLUG�TXDUWHU�RI�WKH�QLQHWHHQWK�FHQWXU\�
DQG�ZDV�UHODWHG�WR�WKH�DGRSWLRQ�DQG�GHYHORSPHQW�RI�WKH�%HVVHPHU�SURFHVV�
%HWZHHQ������DQG�������HPSOR\PHQW�LQFUHDVHG�RYHU������LQ�WKH�KHDY\
WUDGHV� �FRPSDUHG �ZLWK ���� �LQ �WKH �OLJKW �WUDGHV� �7KH �SURFHVV �RI
LQGXVWULDOLVDWLRQ�LQ�6KHIILHOG�ZDV�D�ORQJ�DQG�LQFUHPHQWDO�RQH��ODVWLQJ�RYHU
IRXU�KXQGUHG�\HDUV�

7KH �GLJLWDO �KXPDQLWLHV �KDV �HQWKXVLDVWLFDOO\ �DGRSWHG �WKH �GLVUXSWLYH �DQG
WUDQVIRUPDWLYH�WHUPLQRORJ\�RI�6LOLFRQ�9DOOH\��,Q�D�QRZ�QRWRULRXV�VRXQG�ELWH�
0DUN�6DPSOH�GHFODUHG���,W
V�DOO�DERXW�LQQRYDWLRQ�DQG�GLVUXSWLRQ��7KH�GLJLWDO
KXPDQLWLHV�LV�UHDOO\�DQ�LQVXUJHQW�KXPDQLWLHV�����<HW��DV�KXPDQLWLHV�VFKRODUV�
SHUKDSV �ZH �FDQ �SRLQW �WR �WKH �KLVWRULFDO �H[DPSOH �RI �LQGXVWULDOLVDWLRQ �WR
TXHVWLRQ �WKLV �DGRSWLRQ �RI �WKH �6LOLFRQ �9DOOH\ �ODQJXDJH �RI �GLVUXSWLRQ �DQG
WUDQVIRUPDWLRQ��)ROORZLQJ�%UXQHO��SHUKDSV�ZH�VKRXOG�LQVWHDG�FRQFHSWXDOLVH
GLJLWDO �KXPDQLWLHV �DV �D �SURFHVV �RI �LQFUHPHQWDO �GHYHORSPHQW� �0D\EH �ZH
VKRXOG�VWRS�VHHNLQJ�WR�FUHDWH�WKDW�DOO�HPEUDFLQJ�V\VWHP�WKDW�ZLOO�GLVUXSW�DQG
WUDQVIRUP�DQG�IRFXV�RQ�WKH�VPDOO�LPSURYHPHQW��:H�PLJKW�DOVR�UHFRJQLVH�WKDW
WKH�LPSRUWDQW�WKLQJ�LV�SHUKDSV�QRW�WR�EUHDN�WKLQJV�EXW�WR�EXLOG�WKLQJV�ZKLFK
ODVW� �7KH �LPSRUWDQW �WKLQJ �DERXW �WKH �LQGXVWULDO �UHYROXWLRQ �ZDV �QRW �LWV
GLVUXSWLYH�FKDUDFWHU�EXW�LQVWHDG�LWV�DELOLW\�WR�VXSSRUW�FKDQJH��,Q�-RHO�0RN\UhV
ZRUGV���

�7KH �,QGXVWULDO �5HYROXWLRQ �ZDV �dUHYROXWLRQDU\e �EHFDXVH �WKH
WHFKQRORJLFDO �SURJUHVV �LW �ZLWQHVVHG �DQG �WKH �VXEVHTXHQW
WUDQVIRUPDWLRQ�RI�WKH�HFRQRP\�ZHUH�QRW�HSKHPHUDO�HYHQWV�DQG
PRYHG�VRFLHW\�WR�D�SHUPDQHQW�GLIIHUHQW�HFRQRPLF�WUDMHFWRU\��

,Q �WKLV �VHQVH� �WKH �GLJLWDO �UHYROXWLRQ �PD\ �QRW �EH �DERXW �LQQRYDWLRQ �DQG
GLVUXSWLRQ�DW�DOO��EXW�UDWKHU�DERXW�PRYLQJ�WR�D�VLWXDWLRQ�ZKHUH�ZH�HDVLO\
DFFHSW�D�SURFHVV�RI�FRQVWDQW�LQFUHPHQWDO�FKDQJH�DQG�GHYHORSPHQW�

���0HDVXULQJ�D�5HYROXWLRQ

7KH�IDPRXV�HFRQRPLF�KLVWRULDQ�DW�WKH�8QLYHUVLW\�RI�6KHIILHOG��6LGQH\�3ROODUG�
SRLQWHG �RXW �KRZ� �IRU �PDQ\ �ZRUNHUV� �WKHLU �H[SHULHQFH �RI �WKH �,QGXVWULDO
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5HYROXWLRQ �ZDV �IDU �UHPRYHG �IURP �WKH �VFHQHV �GHSLFWHG �LQ �WKH �2O\PSLF
2SHQLQJ�&HUHPRQ\��3ROODUG�GHVFULEHG�KRZ�D��YLVLWRU�WR�WKH�PHWDOZRUNLQJ
DUHDV�RI�%LUPLQJKDP�RU�6KHIILHOG�LQ�WKH�PLG�QLQHWHHQWK�FHQWXU\�ZRXOG�KDYH
IRXQG�OLWWOH �WR �GLVWLQJXLVK�WKHP�VXSHUILFLDOO\ �IURP�WKH�VDPH�LQGXVWULHV �D
KXQGUHG�\HDUV�HDUOLHU��7KH�PHQ�ZRUNHG�DV�LQGHSHQGHQW�FRQWUDFWRUV�LQ�WKHLU
RZQ�RU�UHQWHG�ZRUNVKRSV�XVLQJ�WKHLU �RZQ�RU�KLUHG�HTXLSPHQW�k�7KHVH
LQGXVWULHVkZHUH �VWLOO �ZDLWLQJ �IRU �WKHLU �,QGXVWULDO �5HYROXWLRQ���� �<HW� �DV
3ROODUG�HPSKDVLVHG��WKH�HQYLURQPHQW�LQ�ZKLFK�WKHVH�ZRUNPHQ�RSHUDWHG�KDG
EHHQ�FRPSOHWHO\�WUDQVIRUPHG��7KHLU�ZKHHOV�ZHUH�QRZ�SRZHUHG�E\�VWHDP�DQG
WKHUH �ZHUH �RWKHU �JDGJHWV �ZKLFK �VSHHGHG �XS �PLQRU �RSHUDWLRQV �VXFK �DV
VWDPSLQJ�DQG�FXWWLQJ��7KH�ZRUNVKRS�PLJKW�EH�OLW�E\�JDV�DQG�KDYH�D�ZDWHU
VXSSO\� �5DLOZD\V�PDGH�GLVWULEXWLRQ�HDVLHU�DQG�FKHDSHU�ZKLOH�DOVR�JLYLQJ
DFFHVV�WR�D�ODUJH�ODERXU�PDUNHW��:KLOH�WKH�gVPDOO�PHVWHUh�PD\�KDYH�EHHQ
ZRUNLQJ �LQ �DQ �ROG�IDVKLRQHG �ZD\� �KLV �HQYLURQPHQW �KDG �EHHQ �FRPSOHWHO\
WUDQVIRUPHG�

7KH�SLFWXUH�SDLQWHG�E\�3ROODUG�LV�IDVFLQDWLQJ��,W�PD\�EH�WKDW�WKH�KXPDQLWLHV
VFKRODU �LV �LQ �WKH�VDPH�SRVLWLRQ�ZLWK�UHJDUG�WR�GLJLWDO �WHFKQRORJLHV�DV�D
6KHIILHOG�FUDIWVPDQ�DW�WKH�WLPH�RI�WKH�,QGXVWULDO�5HYROXWLRQ��3HUKDSV�WKH
PRVW�WKDW�GLJLWDO�KXPDQLWLHV�ZLOO�HYHU�DFKLHYH�LV�D�FKDQJH�LQ�WKH�HQYLURQPHQW
RI �KXPDQLWLHV �VFKRODUVKLS �e �TXLFNHU �PHWKRGV �RI �XQGHUWDNLQJ �UHVHDUFK�
LPSURYHG�PHDQV�RI�GLVWULEXWLQJ�DQG�VKDULQJ�UHVHDUFK��DQG�VR�RQ��ZKLOH�WKH
IXQGDPHQWDO �DWWULEXWHV�RI �KXPDQLWLHV�VFKRODUVKLS�UHPDLQ�XQFKDQJHG��%XW
3ROODUGhV�SLFWXUH�RI�WKH�6KHIILHOG�ZRUNHU�ZDLWLQJ�IRU�WKH�,QGXVWULDO�5HYROXWLRQ
DOVR �HPSKDVLVHV �WKH �GLIILFXOW\ �RI �GHILQLQJ �WKH �,QGXVWULDO �5HYROXWLRQ� �7KH
HQRUPRXV�FRPSOH[LWLHV�RI�WKH�KLVWRULRJUDSK\�RI�WKH�,QGXVWULDO�5HYROXWLRQ�DQG
LWV�IDLOXUH�WR�UHDFK�D�FRQVHQVXV�RQ�PDQ\�NH\�LVVXHV�LOOXVWUDWH�WKH�GLIILFXOWLHV
RI �GHILQLQJ�DQG�PHDVXULQJ�VXFK�HQRUPRXVO\ �FRPSOH[�VRFLDO �DQG�FXOWXUDO
XSKHDYDOV��7KH�ODFN�RI�FRQVHQVXV�DERXW�WKH�QDWXUH�RI�WKH�FKDQJHV�ZKLFK�WRRN
SODFH�LQ�WKH�HLJKWHHQWK�DQG�QLQHWHHQWK�FHQWXU\�VXJJHVW�WKDW�ZH�VKRXOG�QRW
GHVSDLU�DERXW�WKH�GLIILFXOW\�RI�PHDVXULQJ�WKH�LPSDFW�RI�GLJLWDO�SURMHFWV�LQ�WKH
KXPDQLWLHV� �7KH �VFKRODUO\ �LPSDVVH �RQ �PDQ\ �DVSHFWV �RI �WKH �,QGXVWULDO
5HYROXWLRQ�DOVR�VXJJHVW�WKDW�GLJLWDO�KXPDQLWLHV�VFKRODUV�VKRXOG�EH�FDXWLRXV
DERXW�WKH�SRWHQWLDO�UROH�RI�TXDQWLILFDWLRQ�LQ�KXPDQLWLHV�VFKRODUVKLS�

7RQ\�:ULJOH\�KDV�GHVFULEHG�WKH�,QGXVWULDO �5HYROXWLRQ�DV�RQH�RI �WKH�WZR
JUHDWHVW �WUDQVIRUPDWLRQV�RI �KXPDQ�VRFLHW\�VLQFH�WKH�GD\V�RI �WKH�KXQWHU�
JDWKHUHU��+RZHYHU��KH�SRLQWV�RXW��PDQ\�RI�WKH�PRVW�ZLGHO\�XVHG�LQGLFDWRUV�RI
HFRQRPLF�DQG�VRFLDO�FKDQJH�UHFRUG�PRUH�UDSLG�FKDQJH�LQ�WKH�����\HDUV�VLQFH
�����WKDQ�LQ�WKH�SUHFHGLQJ�SHULRG��0RUHRYHU��KH�VXJJHVWV�WKDW�GHVSLWH�LWV
JUHDW�VLJQLILFDQFH�WKH�,QGXVWULDO�5HYROXWLRQ�ZDV�IRU�WKH�PRVW�SDUW��FXULRXVO\
DQG �LQVWUXFWLYHO\ �LPSHUFHSWLEOH �WR �FRQWHPSRUDULHV���� �:KLOH �OLEHUDOV
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FHOHEUDWHG�WKH�SRWHQWLDO�RI�VWHDP�WR�SURPRWH�SHDFH�DQG�SURVSHULW\��FULWLFV
VXFK�DV �WKH�6WRFNSRUW �GRFWRU �3HWHU �*DVNHOO �FRPSODLQHG�WKDW �D �FRPSOHWH
UHYROXWLRQ�KDG�EHHQ�DIIHFWHG��ZLWK�WKH�YHU\�IDFH�RI�WKH�FRXQWU\�UH�PRGHOOHG
DQG�ZKROH�FODVVHV�RI�LQKDELWDQWV�VZHSW�DZD\����1HYHUWKHOHVV��H[DFWO\�ZKDW
KDG�KDSSHQHG�ZDV�P\VWHULRXV����7HFKQRORJ\�ZDV�VHHQ�DV�D�NH\�HOHPHQW��DV
FDQ �EH �VHHQ �IURP�WKH �ZRUN �RI �)ULHGULFK �(QJOHOV �ZKR �H[SODLQHG �KRZ�D
VXFFHVVLRQ �RI �LQYHQWLRQV �KDG �FKDQJHG �WKH �PDQXIDFWXULQJ �DQG �WUDQVSRUW
VHFWRUV�LQ�ZD\V�WKDW�KDG�SUHFLSLWDWHG�PDMRU�VRFLDO�FKDQJHV�ZKLFK�(QJHOV
DQWLFLSDWHG�ZRXOG�FDXVH�D�SROLWLFDO�UHYROXWLRQ��7KH�LGHD�WKDW�WKHVH�FKDQJHV
UHSUHVHQWHG�D�VLQJOH�GHILQDEOH�HYHQW�RQO\�KRZHYHU�EHFDPH�ZLGHVSUHDG�ZKHQ
WKH �VRFLDO �UHIRUPHU �$UQROG �7R\QEHH �SRSXODULVHG �WKH �WHUP �g,QGXVWULDO
5HYROXWLRQh�LQ�WKH�QLQHWHHQWK�FHQWXU\��7KH�DSSHDUDQFH�RI�WKLV�WHUP��ZKLFK
GLG�QRW�ILQDOO\�HQWHU�WKH�2[IRUG�(QJOLVK�'LFWLRQDU\�XQWLO�������LPPHGLDWHO\
UDLVHG�D�ORW�RI�TXHVWLRQV��,I�WKLV�ZDV�DQ�gLQGXVWULDOh�UHYROXWLRQ��KRZ�ZHUH�WKH
FRQWHPSRUDU\�FKDQJHV�LQ�DJULFXOWXUDO�SURGXFWLYLW\�UHODWHG�WR�LW"�:DV�WKLV
UHDOO\�MXVW�DQ�LQGXVWULDO�UHYROXWLRQ"�:HUH�WKH�FKDQJHV�RI�WKH�ODWH�HLJKWHHQWK
DQG �HDUO\ �QLQHWHHQWK �FHQWXULHV �UHDOO\ �VR �UHYROXWLRQDU\" �&DQhW �ZH �ILQG
SDUDOOHOV �LQ �HDUOLHU �SHULRGV" �'XULQJ�WKH�ILIW\ �\HDUV �DIWHU �7R\QEHH�ZURWH�
VFKRODUV �UHFRQVWUXFWHG�WKH �,QGXVWULDO �5HYROXWLRQ �DV �D �PRUH �JUDGXDO �DQG
SLHFHPHDO�SURFHVV��%XW�WKHQ�LQ������WKH�HFRQRPLF�WKHRULVW�:�:��5RVWRZ
DUJXHG�WKDW�EHWZHHQ������DQG������WKH�%ULWLVK�HFRQRP\�ZHQW�WKURXJK�D
GUDPDWLF�SURFHVV�RI �gWDNH�RIIh� �,Q�5RVWRZhV�YLHZ��DQ\�FRXQWU\�ZDQWLQJ�WR
GHYHORS�D�PRGHUQ�HFRQRP\�DOVR�KDG�WR�XQGHUJR�D�VLPLODU�SURFHVV�RI�gWDNH�
RIIh�

5RVWRZhV�PRGHO�HQFRXUDJHG�IXUWKHU�LQYHVWLJDWLRQ�RI�WKH�HFRQRPLF�UHFRUGV�RI
%ULWDLQ �GXULQJ �WKH �ODWH �HLJKWHHQWK �DQG �HDUO\ �QLQHWHHQWK �FHQWXU\� �7KH
HFRQRPLF�KLVWRULDQV�3K\OOLV�'HDQH�DQG�:��$��&ROH�DVVHPEOHG�GHWDLOHG�GDWD
RQ�WKH�UDWH�RI�JURZWK�LQ�WKH�HFRQRP\�EHWZHHQ�WKH�ODWH�VHYHQWHHQWK�DQG�HDUO\
WZHQWLHWK�FHQWXULHV��:KLOH�VXJJHVWLQJ�WKDW�5RVWRZhV�LGHD�RI�D�gWDNH�RIIh�ZDV
DQ�H[DJJHUDWLRQ��'HDQH�DQG�&ROH�QHYHUWKHOHVV�IRXQG�HYLGHQFH�RI�D�SHULRG�RI
VXVWDLQHG�DQG�UDSLG�JURZWK�RI ������SHU�\HDU�IURP����������� �ULVLQJ�WR
DOPRVW����XQWLO�������7KH�GDWD�FRPSLOHG�E\�'HDQH�DQG�&ROHV�ZDV�DW�ILUVW
ZLGHO\�DFFHSWHG�E\�KLVWRULDQV��EXW�&UDIWV�DQG�+DUOH\�VXEVHTXHQWO\�UHYLVLWHG
WKH �ILJXUHV �DQG �VXJJHVWHG �WKDW �'HDQH �DQG �&ROHV �KDG �VLJQLILFDQWO\
RYHUHVWLPDWHG�WKH�DPRXQW�RI�JURZWK��'HDQH�DQG�&ROHV�VXJJHVWHG�LQGXVWULDO
SURGXFWLRQ�KDG�ULVHQ�VL[IROG�EHWZHHQ������DQG�������&UDIWV�VXJJHVWHG�D
PRUH�PRGHVW�LQFUHDVH�RI�OHVV�WKDQ�IRXUIROG��7KLV�VXJJHVWHG�WKDW�WKH�HFRQRP\
DV�D�ZKROH�ZDV�JURZLQJ�PRUH�VORZO\�WKDQ�PLJKW�EH�DW�ILUVW�LPDJLQHG��'HDQH
DQG�&ROHV�KDG�%ULWLVK�*'3�LQFUHDVLQJ�DW������SHU�\HDU�EHWZHHQ������DQG
������&UDIWV�UHYLVHG�WKLV�GRZQZDUGV�WR�MXVW�RYHU��������KDUGO\�WKH�VRUW�RI
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ILJXUH�ZKLFK�ZRXOG�PDNH�D�PRGHUQ�&KDQFHOORU�RI�([FKHTXHU�YHU\�H[FLWHG�
0RUHRYHU��&UDIWV�DOVR�H[DPLQHG�LQGLYLGXDO�SURGXFWLYLW\�DQG�VXJJHVWHG�WKDW
WKH�PDLQ�LQFUHDVHV�ZHUH�FRQILQHG�WR�MXVW�WZR�VHFWRUV��WH[WLOHV�DQG�LURQ��7KH
ILQGLQJV�RI�&UDIWV�DQG�+DUOH\��ZKLFK�VHHPHG�DW�ILUVW�VLJKW�DOPRVW�WR�GLVVROYH
WKH �,QGXVWULDO �5HYROXWLRQ �DV �DQ �HYHQW� �SURYRNHG �FRQWURYHUV\ �DPRQJ
KLVWRULDQV� �EXW�WKH�HQG�UHVXOW �KDV�EHHQ�VXPPDULVHG�E\�(PPD�*ULIILQ�DV
IROORZV� ��,W �LV �QRWLFHDEOH�WKDW �RYHU�WKH�ODVW �WZR�GHFDGHV�WKHUH�KDV�EHHQ
EHJUXGJLQJ�DFFHSWDQFH�RI �&UDIWVh �WKUHH�FHQWUDO �DUJXPHQWV� �WKDW �WKH�PLG
HLJKWHHQWK�FHQWXU\ �HFRQRP\ �ZDV �FRQVLGHUDEO\ �ODUJHU �WKDQ �SUHYLRXVO\
WKRXJKW��WKDW�VXEVHTXHQW�HFRQRPLF�JURZWK�ZDV�SUREDEO\�VORZHU��DQG�WKDW
JURZWK�ZDV�FRQILQHG�WR�D�OLPLWHG�VHFWRU�RI�WKH�HFRQRP\����

7KH�DWWHPSWV�E\�KLVWRULDQV�WR�TXDQWLI\�DQG�GHILQH�WKH�QDWXUH�RI�WKH�FKDQJHV
WR�ZKLFK�ZH�KDYH�JLYHQ�WKLV�FRQYHQLHQW�ODEHO�g7KH�,QGXVWULDO�5HYROXWLRQh
FRQILUP�RQFH�DJDLQ�KRZ�DPRUSKRXV��ORFDOLVHG�DQG�SDWFK\�WKH�QDWXUH�RI�WKH
FKDQJHV�LQ�WKH�%ULWLVK�HFRQRP\�IURP�WKH�ODWH�HLJKWHHQWK�FHQWXU\�ZHUH��:KLOH
KLVWRULDQV �DJUHH �WKDW �WKHUH �ZDV �D �PDMRU �HFRQRPLF� �VRFLDO �DQG �FXOWXUDO
WUDQVLWLRQ �DW �WKDW �WLPH� �LWV �H[DFW �QDWXUH� �DQG �LWV �UHODWLRQVKLS �WR �WKH
HPHUJHQFH�RI�QHZ�WHFKQRORJLHV��UHPDLQV�YHU\�GLIILFXOW�WR�SLQ�GRZQ�e�*ULIILQ
VXJJHVWV�WKDW�WKH�YLJRURXV�GLVFXVVLRQ�DPRQJ�KLVWRULDQV�PHDQV�WKDW��E\�WKH
HQG�RI�WKH�����V�ZH�KDG�PRUH�,QGXVWULDO�5HYROXWLRQV�WKDQ�HYHU�EHIRUH����
ZKLOH �'DYLG �&DQQDGLQH �VXJJHVWV �WKDW �HDFK �JHQHUDWLRQ �GHYHORSV �LWV �RZQ
FRQFHSWLRQ �RI �WKH �,QGXVWULDO �5HYROXWLRQ� �PRXOGHG �E\ �LWV �RZQ �HFRQRPLF
FLUFXPVWDQFHV��� �,Q �WKH �OLJKW �RI �WKH �FRPSOH[LW\ �RI �WKH �GLVFXVVLRQ �DERXW
LQGXVWULDOLVDWLRQ��LW�VHHPV�OLNHO\�WKDW�LQ�UHWURVSHFW�KLVWRULDQV�ZLOO�ILQG�WKH
GLJLWDO�UHYROXWLRQ�HTXDOO\�GLIILFXOW�WR�SLQ�GRZQ��+RZHYHU��SDUDGR[LFDOO\��WKLV
LV �LQ �PDQ\�ZD\V�D �UHDVVXULQJ�PHVVDJH�IRU �WKRVH�ZRUNLQJ�LQ �WKH�GLJLWDO
KXPDQLWLHV��$�PDMRU�LVVXH�LQ�WKH�GLJLWDO�KXPDQLWLHV�RYHU�WKH�SDVW�WHQ�\HDUV
KDV�EHHQ�WKH�HYDOXDWLRQ�RI�LPSDFW��$V�UHVHDUFK�FRXQFLOV�DQG�JRYHUQPHQW
DJHQFLHV�KDYH�SRXUHG�PLOOLRQV�RI�SRXQGV�LQWR�GLJLWLVDWLRQ�SURJUDPPHV��WKHUH
KDV�EHHQ�D�GHPDQG�WR�VKRZ�WKDW�WKH�LQYHVWPHQW�ZDV�D�ZRUWKZKLOH�RQH�DQG
WKDW�WKHVH�UHVRXUFHV�DUH�LQGHHG�WUDQVIRUPLQJ�VFKRODUO\�ZRUN��+RZHYHU��WRR
RIWHQ�LW�KDV�EHHQ�IRXQG�WKDW�WKHVH�UHVRXUFHV�DUH�QRW�DFWXDOO\�XVHG�YHU\�PXFK
e�LQ�SDUWLFXODU�WKHUH�KDV�EHHQ�JUHDW�FRQFHUQ�DERXW�WKH�ORZ�OHYHOV�RI�UHXVH�RI
GDWD� �$ �PDMRU �IRFXV �RI �UHFHQW �UHVHDUFK �KDV �EHHQ �WKH �GHYHORSPHQW �RI
PHWKRGRORJLHV�VXSSRUWLQJ�PRUH�EDODQFHG�HYDOXDWLRQV�RI�GLJLWDO�VFKRODUVKLS�
$�JRRG�H[DPSOH�LV�WKH�ZRUN�RI�P\�FROOHDJXH�DW�.LQJhV��6LPRQ�7DQQHU��DQG�KLV
GHYHORSPHQW�RI�WKH�%DODQFHG�9DOXH�,PSDFW�0RGHO��ZKLFK�LV�EHLQJ�ZLGHO\
DGRSWHG�E\ �PDQ\�FXOWXUDO �LQVWLWXWLRQV��� �7DQQHU �DUJXHV �DJDLQVW �D �SXUHO\
PHWULF�IRUP�RI�HYDOXDWLRQ��DQG�WKH�LVVXHV�UHIOHFWHG�E\�WKH�KLVWRULRJUDSK\�RI
WKH�,QGXVWULDO �5HYROXWLRQ�UHLQIRUFH�DQG�VXSSRUW�KLV �DUJXPHQW� �+LVWRULDQV
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DUJXH�WKDW�LPSDFW�FDQQRW�EH�HYDOXDWHG�SXUHO\�E\�RYHUDUFKLQJ�PHWULFV���WKH
QDWLRQDO�DFFRXQWV�DSSURDFK�WR�HFRQRPLF�JURZWK�DQG�SURGXFWLYLW\�FKDQJH�LV
QRW �D �JRRG �VWDUWLQJ �SRLQW �IRU �WKH �DQDO\VLV �RI �IXQGDPHQWDO �HFRQRPLF
GLVFRQWLQXLW\���� �6LPLODUO\� �LW �LV �XQOLNHO\ �WKDW �PHWULFV �ZLOO �KHOS �PXFK �LQ
DQDO\VLQJ�RU�XQGHUVWDQGLQJ�WKH�FXOWXUDO�GLVFRQWLQXLWLHV�DVVRFLDWHG�ZLWK�WKH
VSUHDG �RI �GLJLWDO �WHFKQRORJLHV� �,Q �KHU �UHFHQW �HQWKUDOOLQJ �ERRN� �/LEHUW\eV
'DZQ � �(PPD �*ULIILQ �KDV �VKRZQ �WKH �SRWHQWLDO �RI �ZRUNLQJ�FODVV
DXWRELRJUDSKLHV�IURP�WKH�SHULRG�RI �WKH�,QGXVWULDO �5HYROXWLRQ�WR�SURGXFH
VWULNLQJ�DQG�VXUSULVLQJ�SHUVSHFWLYHV�RQ�WKH�VRFLDO�DQG�HFRQRPLF�FKDQJHV
H[SHULHQFHG�E\�RUGLQDU\�SHRSOH��0D\EH�LW�LV�RQO\�E\�VLPLODU�WHVWLPRQLHV�WKDW
ZH�ZLOO�EH�DEOH�WR�JUDVS�WKH�VLJQLILFDQFH�RI�WKH�GLJLWDO�UHYROXWLRQ�

7KH �SURPLQHQFH �LQ �GLJLWDO �KXPDQLWLHV �RI �ZRUNV �XVLQJ �VWDWLVWLFDO �DQG
YLVXDOLVDWLRQ �WHFKQLTXHV �VXFK�DV �0RUHWWLhV �'LVWDQW �5HDGLQJ�KDV �OHG �WR �D
IUHTXHQW�DVVXPSWLRQ�WKDW�WKH�'LJLWDO�+XPDQLWLHV�LV�LQWLPDWHO\�OLQNHG�ZLWK
TXDQWLILFDWLRQ��DQG�PDQ\�RI�WKH�DQ[LHWLHV�DERXW�WKH�GLJLWDO�KXPDQLWLHV�DSSHDU
WR�EH�SDUWO\�OLQNHG�ZLWK�XQFHUWDLQW\�DERXW�WKH�DSSURSULDWHQHVV�RI�VWDWLVWLFDO
PHWKRGV�LQ�GLVFLSOLQHV�VXFK�DV�(QJOLVK�ZKLFK�ZHUH�WR�VRPH�H[WHQW�IRUPHG�DV
D�UHDFWLRQ�DJDLQVW�WKH�JURZWK�RI�D�PHFKDQLVWLF�DQG�WHFKQRORJLFDO�VFLHQFH�
'LJLWDO�+XPDQLWLHV�LV�RI�FRXUVH�PXFK�PRUH�WKDQ�TXDQWLILFDWLRQ��)URP�WKH
SHUVSHFWLYH �RI �D �PDQXVFULSW �VFKRODU �RU �DUFKDHRORJLVW� �GLJLWDO �LPDJLQJ�RU
YLUWXDO�UHFRQVWUXFWLRQV�ORRP�ODUJHU�WKDQ�TXDQWLILFDWLRQ��%XW�WKH�DVVXPSWLRQ
RI�D�OLQN�EHWZHHQ�GLJLWDO�KXPDQLWLHV�DQG�QXPEHUV�ZRQhW�JR�DZD\��DQG�LV
UHLQIRUFHG�E\�FRPPHQWV�VXFK�DV�WKDW�LQ�D�1HZ�<RUN�7LPHV�DUWLFOH�LQ��������

�0HPEHUV�RI�D�QHZ�JHQHUDWLRQ�RI�GLJLWDOO\�VDYY\�KXPDQLVWV�DUJXH
LW�LV�WLPH�WR�VWRS�ORRNLQJ�IRU�LQVSLUDWLRQ�LQ�WKH�QH[W�SROLWLFDO�RU
SKLORVRSKLFDO �fLVPg �DQG �VWDUW �H[SORULQJ �KRZ �WHFKQRORJ\ �LV
FKDQJLQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�OLEHUDO�DUWV��7KLV�ODWHVW�IURQWLHU
LV�DERXW�PHWKRG��WKH\�VD\��XVLQJ�SRZHUIXO�WHFKQRORJLHV�DQG�YDVW
VWRUHV�RI�GLJLWL]HG�PDWHULDOV�WKDW�SUHYLRXV�KXPDQLWLHV�VFKRODUV�GLG
QRW�KDYH��

0RUHWWL�KDV�PDGH�D�VLPLODU�SRLQW�PRUH�VXEWO\�LQ�D�UHFHQW�DUWLFOH�LQ�7KH�1HZ
/HIW�5HYLHZ�ZKLFK�DUJXHV�WKDW�GLJLWDO�WRROV�SURYLGHG�QHZ�ZD\V�RI�FRQQHFWLQJ
ZLWK�HPSLULFLVP���E\�WXUQLQJ�FRQFHSWV�LQWR�PDJLF�VSHOOV�WKDW�FDQ�FDOO�LQWR
EHLQJ �D �ZKROH �ZRUOG �RI �HPSLULFDO �GDWD���� �0RUHWWL �SUHVHQWV �GDWD �DV �DQ
LQHVFDSDEOH�FRUUHFWLYH���LI �WKH�GDWD�UHYROW�DJDLQVW�WKHLU�FUHDWRU��WKHQ�WKH
FRQFHSW�LV�UHDOO\�LQ�WURXEOH���<HW��DV�WKH�KLVWRULFDO�GHEDWHV�DERXW�WKH�OHYHOV�RI
HFRQRPLF�JURZWK�LQ�WKH�,QGXVWULDO�5HYROXWLRQ�DPSO\�LOOXVWUDWH��TXDQWLWDWLYH
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UHVHDUFK�FDQ�MXVW�DV�HDVLO\�UHDFK�DQ�LPSDVVH�DV�WKHRUHWLFDO�GHEDWHV��7KHVH
GHEDWHV�VXJJHVW�WKDW��ZKLOH�TXDQWLILFDWLRQ�LV�DQ�LPSRUWDQW�PHWKRG��LW�LV�IDU
IURP �EHLQJ �WKH �NLQG �RI �VKLEEROHWK �VRPHWLPHV �VXJJHVWHG �LQ �WKH �'LJLWDO
+XPDQLWLHV� �DQG�WKRVH�H[SHULPHQWLQJ�ZLWK�VWDWLVWLFDO �PHWKRGV�LQ�OLWHUDU\
VWXGLHV �FRXOG �OHDUQ �D �JUHDW �GHDO �E\ �FRQWHPSODWLQJ �WKH �H[SHULHQFHV �RI
FROOHDJXHV�VXFK�DV�HFRQRPLF�KLVWRULDQV�

:KLOH �PDQDJHPHQW �OLWHUDWXUH �RQ �GLJLWDO �WUDQVIRUPDWLRQV �HPSKDVLVHV �WKH
XUJHQF\�RI�HQJDJLQJ�ZLWK�WKH�SRWHQWLDO�RI�QHZ�WHFKQRORJ\��LW�DOVR�VXJJHVWV�D
IUHTXHQW�XQFHUWDLQW\�DPRQJ�EXVLQHVV�RUJDQLVDWLRQV�DERXW�ZKDW�LV�UHTXLUHG�
2QH�,7�H[HFXWLYH�LV�GHVFULEHV�KLV�DQ[LHWLHV�WKDW��WKLV�FRPSDQ\�KDV�VSHQW�WKH
SDVW����\HDUV�EXLOGLQJ�LWV�,7�DQG�SURFHVVHV��LWhV�QRZ�JRW�DERXW���\HDUV�WR
UHLQYHQW�WKHP�RU�ZH�MXVW�ZRQhW�VXUYLYH�����<HW�WKH�QDWXUH�RI�WKHVH�FKDQJHV�LV
YHU\ �XQFHUWDLQ� �DQRWKHU �H[HFXWLYH �VWDWHV �WKDW� ��,I �ZHhUH �JRLQJ �WR �EH
VXFFHVVIXO�LQ�WKH�IXWXUH�WKHQ�ZH�QHHG�WR�KDYH�DQ�LQIUDVWUXFWXUH�WKDW�DOORZV
XV�WR�SOXJ�WKLQJV�LQ��$QG�ZH�ZRQhW�NQRZ�QRZ�ZKDW�DOO�WKRVH�IXWXUH�gSOXJ�LQVh
ZLOO �ORRN�OLNH���� �,Q�WKHVH�YHU\�VSHFXODWLYH�HQYLURQPHQWV� �LW �LV �IUHTXHQWO\
GLIILFXOW�WR�PHDVXUH�WKH�EXVLQHVV�EHQHILWV�RI�SDUWLFXODU�DSSURDFKHV��7KH�0,7�
&DSJHPLQL�UHSRUW�VWDWHV�WKDW��EXVLQHVV�PRGHO�WUDQVIRUPDWLRQ�LV�DOVR�HOXVLYH�
$�PHUH����RI�UHVSRQGHQWV�VDLG�WKDW�WKHLU�FRPSDQ\hV�GLJLWDO�LQLWLDWLYHV�ZHUH
KHOSLQJ�WR�ODXQFK�QHZ�EXVLQHVVHV��DQG�RQO\�����VDLG�QHZ�EXVLQHVV�PRGHOV
ZHUH�HPHUJLQJ�WKDQNV�WR�GLJLWDO�WHFKQRORJ\�����7KHUH�DUH�FRPSODLQWV�DERXW
XQFHUWDLQW\�DV�WR�ZKHWKHU�QHZ�WHFKQRORJLHV�DUH�ULJKW�IRU�WKH�PDUNHWSODFH�
DERXW�H[FHVVLYH�K\SH�DQG�LQQRYDWLRQ�IDWLJXH�

$JDLQ��WKHVH�FRPPHQWV�VHHP�UHPLQLVFHQW�RI�GLVFXVVLRQV�DERXW�WKH�,QGXVWULDO
5HYROXWLRQ��ZKHUH�LW�KDV�EHHQ�IUHTXHQWO\�GLIILFXOW�IRU�KLVWRULDQV�WR�TXDQWLI\
DQG �PHDVXUH �WKH �H[WHQW �DQG �FKDUDFWHU �RI �FKDQJHV� �,W �PD\ �EH �WKDW
WUDQVIRUPDWLRQV �RI �WKHVH �NLQG �DUH �VLPSO\ �QRW �VXVFHSWLEOH �WR �HDV\
PHDVXUHPHQW �DQG �GHILQLWLRQ� �7KH �YHU\ �LQWHUHVW �LQ �TXDQWLILFDWLRQ�
PHDVXUHPHQW�DQG�DQDO\WLFV�ZKLFK�GLJLWDO�WHFKQRORJLHV�IRVWHU�PD\�LURQLFDOO\
XOWLPDWHO\�SURYH�LQFDSDEOH�RI�FDSWXULQJ�WKH�HVVHQFH�RI�WKH�LPSDFW�RI�GLJLWDO
WUDQVIRUPDWLRQV�

���+HURHV�RI�,QYHQWLRQ

)RU�WKH�FLW\�IDWKHUV�RI�9LFWRULDQ�6KHIILHOG��WKHLU�WRZQ�ZDV�WKH�FUHDWLRQ�RI
JUHDW�LQYHQWRUV�DQG�YLVLRQDU\�HQWUHSUHQHXUV��7KH�LPSRVLQJ�WRZQ�KDOO�RI�WKH
FLW\ �LQFRUSRUDWHV �VWDWXHV �RI �ILJXUHV �UHSUHVHQWLQJ �HOHFWULFLW\ �DQG �VWHDP
KROGLQJ �VFUROOV �ZLWK �WKH �QDPHV �RI �VXFK �WHFKQRORJLFDO �SLRQHHUV �DV �:DWW�
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6WHSKHQVRQ� �)DUDGD\�DQG�'DY\� �7KH�PHVVDJH�FRQYH\HG�E\�WKH�9LFWRULDQ
LFRQRJUDSK\�RI�6KHIILHOG�LV�WKH�VDPH�DV�WKDW�RI�WKH�2O\PSLF�&HUHPRQ\�e�WKDW
WKHVH�H[WUDRUGLQDU\�FKDQJHV�ZHUH�WKH�ZRUN�RI�HQJLQHHUV�VXFK�DV�%UXQHO��WKH
PDQ�LQ�WKH�WDOO�KDW�ZKR��ZLWK�D�ZDYH�RI�KLV�FLJDU��EURXJKW�DERXW�WKH�ELJJHVW
VWDJH �FKDQJH �LQ �KLVWRU\� �,Q �WKLV �VHQVH� �'DQQ\ �%R\OHhV �QDUUDWLYH �RI �WKH
,QGXVWULDO�5HYROXWLRQ��FULWLFLVHG�E\�VRPH�FRPPHQWDWRUV�IRU�OHIW�ZLQJ�ELDV�
HFKRHG�9LFWRULDQ�OLEHUDO�LGHRORJ\��&KULVWLQH�0DF/HRG�KDV�UHFHQWO\�GHVFULEHG
KRZ��LQ�WKH�SHULRG�DIWHU�WKH�HQG�RI�WKH�1DSROHRQLF�:DUV��OLEHUDOV�UHDFWLQJ
DJDLQVW�FRQVHUYDWLYH�FODLPV�WKDW�WKH�YLFWRU\�ZDV�GXH�WR�WKH�PLOLWDU\�JHQLXV�RI
PHQ�OLNH�:HOOLQJWRQ�DQG�1HOVRQ��DUJXHG�WKDW�LW�ZDV�%ULWDLQhV�HFRQRPLF�PLJKW
WKDW�KDG�HQDEOHG�KHU�WR�WULXPSK��DQG�WKDW�LW�ZDV�WKH�DFKLHYHPHQWV�RI�PHQ
VXFK�DV�-DPHV�:DWW�WKDW�KDG�PLJKW�WKH�JUHDWHVW�FRQWULEXWLRQ�WR�WKH�GHIHDW�RI
1DSROHRQ��,Q�WKH�ZRUGV�RI�DQ�RELWXDU\�RI�:DWW���

�,W�LV�RXU�LPSURYHG�VWHDP�HQJLQH�WKDW�KDV�IRXJKW�WKH�EDWWOHV�RI
(XURSH��DQG�H[DOWHG�DQG�VXVWDLQHG��WKRXJK�WKH�ODWH�WUHPHQGRXV
FRQWHVW��WKH�SROLWLFDO�JUHDWQHVV�RI�RXU�ODQG��,W�LV�WKH�VDPH�JUHDW
SRZHU�ZKLFK�HQDEOHV�XV�WR�SD\�WKH�LQWHUHVW�RI�RXU�GHEW��DQG�WR
PDLQWDLQ�WKH�DUGXRXV�VWUXJJOH�LQ�ZKLFK�ZH�DUH�VWLOO�HQJDJHG��ZLWK
WKH�VNLOO�DQG�FDSLWDO�RI�FRXQWULHV�OHVV�RSSUHVVHG�ZLWK�WD[DWLRQ�h�,W
LV�WR�WKH�JHQLXV�RI�RQH�PDQ��WRR��WKDW�DOO�WKLV�LV�PDLQO\�RZLQJ��DQG
FHUWDLQO\�QR�PDQ�HYHU�EHIRUH�EHVWRZHG�VXFK�D�JLIW�RQ�KLV�NLQG��

:DWW�ZDV�DOVR�SRUWUD\HG�DV�D�SDUDJRQ�RI�SHUVRQDO�YLUWXH��ZLWK�DQ�DPD]LQJ
UDQJH �RI �NQRZOHGJH �DQG �DFFRPSOLVKPHQWV �EXW �FRPSOHWHO\ �ODFNLQJ �LQ
DUURJDQFH�RU�EOXVWHU��D�PRGHO�RI�HQOLJKWHQHG�VRFLDELOLW\��7KH�*RG�OLNH�VWDWXV
LQFUHDVLQJO\�DFFRUGHG�WR�:DWW�LV�YLYLGO\�H[SUHVVHG�LQ�WKH�PRQXPHQWDO�VWDWXH
RI�KLP�LQVWDOOHG�LQ�:HVWPLQVWHU�$EEH\�LQ�������7KLV�LQYHQWLRQ�RI�:DWW�DV�D
OLEHUDO�KHUR�SURYLGHG�D�WHPSODWH�IRU�WKH�FUHDWLRQ�RI�D�WHFKQRORJLFDO�SDQWKHRQ
FHOHEUDWLQJ �WKH �LGHD �RI �VHOI�PDGH �LQYHQWRUV �DQG �HQJLQHHUV� �VXFK �DV
$UNZULJKW��6WHSKHQVRQ�DQG�%UXQHO�IDWKHU�DQG�VRQ��DV�WKH�KHURHV�RI�WKH�3D[
%ULWWDQLFD��7KH�9LFWRULDQ�FHOHEUDWLRQ�RI�WKH�LQYHQWRU�DQG�LQGXVWULDOLVW�ZDV
DOVR�DSSDUHQW�LQ�WKH�HXORJLVDWLRQ�RI�PHQ�OLNH�+HQU\�%HVVHPHU�DQG�:LOOLDP
$UPVWURQJ��7KH�LGHD�RI�WKH�KHURLF�LQYHQWRU�RQO\�EHJDQ�WR�GHFOLQH�DW�WKH
EHJLQQLQJ�RI�WKH�WZHQWLHWK�FHQWXU\��DV�LQFUHDVHG�LQGXVWULDO�FRPSHWLWLRQ�IURP
FRXQWULHV�VXFK�DV�*HUPDQ\�HPSKDVLVHG�WKH�QHHG�IRU�D�PRUH�SURIHVVLRQDO�DQG
VFKRODUO\�DSSURDFK�WR�VFLHQWLILF�UHVHDUFK�

/LNHZLVH� �WKH �PHVVDJH �WDNHQ �XS �LQ �WKH �GLJLWDO �UHYROXWLRQ �KDV �EHHQ �WKH
LPSRUWDQFH�RI�OHDGHUVKLS�DQG�YLVLRQ��7KH�KDJLRJUDSK\�VXUURXQGLQJ�6WHYH
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-REV�LV�WKH�OHDGLQJ�LOOXVWUDWLRQ�RI�WKLV�SKHQRPHQRQ��-REV�KDV�EHFRPH�WKH
GLJLWDO�:DWW��DQG�LV�VSHFLDOO\�UHYHUHG�E\�WKRVH�LQ�DUWV�DQG�KXPDQLWLHV��$W�WKH
ODXQFK�RI�L3DG����-REV�GHFODUHG�WKDW��,WhV�LQ�$SSOHhV�'1$�WKDW�WHFKQRORJ\
DORQH�LV�QRW�HQRXJKfLWhV�WHFKQRORJ\�PDUULHG�ZLWK�OLEHUDO�DUWV��PDUULHG�ZLWK
WKH�KXPDQLWLHV��WKDW�\LHOGV�XV�WKH�UHVXOW�WKDW�PDNHV�RXU�KHDUW�VLQJ��DQG
QRZKHUH�LV�WKDW�PRUH�WUXH�WKDQ�LQ�WKHVH�SRVW�3&�GHYLFHV�����<HW�WKH�L3DG�FDQ
EH �VHHQ �DV �PDNLQJ �DQ �DVVDXOW �RQ �WKH �RSHQ �LGHDOV �DVVRFLDWHG �ZLWK �WKH
KXPDQLWLHV��7KH�L3DG�LV�DQ�LQVWUXPHQW�IRU�PRUH�HIIIHFWLYH�FRPPHUFLDOLVDWLRQ
RI�WKH�ZHE��7KH�DSS�IUDJPHQWV�WKH�ZHE�WR�SURGXFH�D�SOHWKRUD�RI�VHUYLFHV
ZKLFK�FDQ�EH�PRUH�HDVLO\�PDUNHWHG�DQG�FRPPHUFLDOLVHG��,W�LV�D�ZD\�RI�WDNLQJ
WKH�XQLI\LQJ�YLVLRQ�RI�WKH�ZHE�DQG�VSOLQWHULQJ�LW�VR�WKDW�EXVLQHVV�PRGHOV
PRUH�HIIHFWLYHO\�HPHUJH��1RW�VXUSULVLQJO\� �5XSHUW�0XUGRFK�KHUDOGHG�WKH
DSSHDUDQFH�RI�WKH�L3DG�ZLWK�HQWKXVLDVP��GHVFULELQJ�LW�DV�D�gJDPH�FKDQJHUh
DQG�WKH�LGHDO�GHYLFH�WR�HQVXUH�WKDW�XVHUV�SD\�IRU�GLJLWDO�MRXUQDOLVP����$SSOH�
ZDWFKHUV�FRPSODLQ�WKDW�WKH�PDJLF�DQG�FUHDWLYLW\�KDV�OHIW�WKH�ILUP�VLQFH�-REVhV
GHDWK��6RPH�FRPPHQWDWRUV�VDZ�WKH�ODXQFK�RI�WKH�L3DG�$LU�LQ������DV�ODFNLQJ
LQ�WKH�-REV�VSDUNOH� �JLYLQJ�DQ�LPSUHVVLRQ��RI �VWDOHQHVV� �DQG�RVVLILFDWLRQ�
:RUGV�DQG�LOOXVWUDWLRQV�RQ�D�FDQYDV��OLWHUDOO\�UHSOD\HG��ZLWKRXW�OLIH��ZLWKRXW
RULJLQDOLW\����

3HUKDSV �WKH �6WHYH �-REV �P\WK �LV �DV �H[DJJHUDWHG�DV �WKDW �RI �-DPHV �:DWW�
&KULVWLQH�0DFOHRG�WUDFHV�D�SURFHVV�ZKHUHE\�WKH�HDUO\�KHURLF�LGHDO�RI�:DWW�LV
UHFRQILJXUHG�LQ�UHVSRQVH�WR�UDGLFDO�FULWLFLVP�VR�WKDW�:DWW�HPERGLHV�LGHDOV�RI
GHPRFUDWLF �LQYHQWLRQ� �,QYHQWLRQV �ZHUH �QRW �WKH �UHVXOW �RI �WKH �VXGGHQ
LQVSLUDWLRQV �RI �JHQLXV �EXW �UDWKHU �D �PHWKRGLFDO �DQG �ZRUNPDQOLNH
LQYHVWLJDWLRQ��6DPXHO�6PLOHV�UHIOHFWHG�WKLV�SRLQW�RI�YLHZ�ZKHQ�KH�ZURWH�WKDW
�$UNZULJKW�SUREDEO\�VWRRG�LQ�UHODWLRQ�WR�WKH�VSLQQLQJ�PDFKLQH�WKDW�:DWW�GLG
WR �WKH �VWHDPeHQJLQH �DQG �6WHSKHQVRQ �WR �WKH �ORFRPRWLYH� �+H �JDWKHUHG
WRJHWKHU�WKH�VFDWWHUHG�WKUHDGV�RI�LQJHQXLW\�ZKLFK�DOUHDG\�H[LVWHG��DQG�ZRYH
WKHP��DIWHU �KLV �QHZ�GHVLJQ� �LQWR�D�QHZ�DQG�RULJLQDO �IDEULF���� �$�VLPLODU
SURFHVV�FDQ�DOUHDG\�EH�VHHQ�DV�RFFXUULQJ�ZLWK�WKH�UHSXWDWLRQ�RI�6WHYH�-REV
DV�LQLWLDO�HXORJLHV�RI�WKH�LQFRPSDUDEOH�JHQLXV�UDSLGO\�EHJDQ�WR�EH�UHSODFHG
E\�D�YLHZ�RI�-REV�DV�D�VXSUHPH�WZHDNHU��$Q�DSSUDLVDO�RI�6WHYH�-REV�E\
0DOFROP �*ODGZHOO �H[SOLFLWO\ �PDNHV �FRPSDULVRQV �EHWZHHQ �-REV �DQG �WKH
gWZHDNHUVh�RI�WKH�,QGXVWULDO�5HYROXWLRQ����DQG�VXJJHVWV�WKDW�-REV�ZDV�PRUH�RI
D�gWZHDNHUh��ERUURZLQJ�WKH�PRXVH�DQG�JUDSKLFDO�LQWHUIDFH�IURP�5DQN�;HUR[�
LQWURGXFLQJ�WKH�L3RG�ILYH�\HDUV�DIWHU�WKH�HDUOLHVW�PXVLF�SOD\HUV��FUHDWLQJ�WKH
L3KRQH�EHFDXVH�KH�IHOW�H[LVWLQJ�PRELOH�SKRQHV�gVXFNHGh��DQG�VR�RQ��:DWW�DQG
-REV�ZHUH�WZHDNHUV�RI�JHQLXV�

*ODGZHOO�FLWHV�LQIOXHQWLDO�UHVHDUFK�E\�5DOI�0HLVHQ]DKO�DQG�-RHO�0RN\U�ZKLFK
DUJXHV�WKDW�WKH�HDUO\�JURZWK�RI �LQGXVWULDOLVDWLRQ�LQ�%ULWDLQ�UHIOHFWHG�WKH
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DYDLODELOLW\�WKHUH�RI�D�ODUJH�FRKRUW�RI�VNLOOHG�DUWLVDQV�DQG�HQJLQHHUV����0RN\U
KDV�VXEVHTXHQWO\�GHYHORSHG�WKLV�WKHVLV�RQ�D�ODUJHU�VFDOH��DUJXLQJ�WKDW�WKH
,QGXVWULDO�5HYROXWLRQ�ZDV�IRUJHG�E\�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�DPRQJ�WKLV
FODVV �RI �FUDIWVPHQ� �VFLHQWLVWV �DQG �HQJLQHHUV� �DQG �VXJJHVWLQJ �WKDW �WKH
DVVRFLDWLRQDO �FXOWXUH �IRVWHUHG �E\ �WKH �(QOLJKWHQPHQW �ZDV �LPSRUWDQW �LQ
JHQHUDWLQJ �WKH �VRFLDO �FDSLWDO �DQG �QHWZRUNV �ZKLFK �KHOSHG �FUHDWH �WKH
,QGXVWULDO �5HYROXWLRQ��� �,Q �VXFK �D �UHDGLQJ� �WKH �/XQDU �6RFLHW\ �ZDV �DV
LPSRUWDQW�LQ�H[SODLQLQJ�WKH�,QGXVWULDO�5HYROXWLRQ�DV�WKH�FRDO�VHDPV�RI�:DOHV
DQG�<RUNVKLUH� �0RN\UhV �H[SODQDWLRQ�LV �RI �FRXUVH �ULFKHU �DQG�PRUH�PXOWL�
OD\HUHG�WKDQ�WKLV�FUXGH�VXPPDU\�VXJJHVWV�e�WKH�UHODWLRQVKLS�EHWZHHQ�FRVW�RI
ODERXU�DQG�FRVW�RI�FRDO�DSSHDUV�IRU�H[DPSOH�WR�KDYH�EHHQ�DQRWKHU�IDFWRU
ZKLFK�PD\�KDYH�HQFRXUDJHG�WKH�GHYHORSPHQW�RI�QHZ�WHFKQLFDO�VROXWLRQV�
7KHUH�DUH�LVVXHV�DURXQG�0RN\UhV�LQWHUSUHWDWLRQ�ZKLFK�UHTXLUH�PXFK�IXUWKHU
DQDO\VLV��VXFK�DV�WKH�UHDVRQV�ZK\�gWZHDNLQJh�ZDV�PRUH�SURGXFWLYH�LQ�VRPH
LQGXVWULHV�WKDQ�RWKHUV��$V�QRWHG��6KHIILHOG�KDG�D�VWURQJ�FUDIW�WUDGLWLRQ�LQ
OLJKW�WUDGHV�VXFK�DV�FXWOHU\�EXW��XQOLNH�LURQ�DQG�WH[WLOHV��WKLV�GLG�QRW�VHHP�WR
IRVWHU�DQ�HDUO\�FXOWXUH�RI �WHFKQRORJLFDO �LQQRYDWLRQ� �6LPLODUO\� �WKHUH�ZHUH
VWURQJ�SRFNHWV�RI�JUHDW�PHFKDQLFDO�H[SHUWLVH�LQ�RWKHU�SDUWV�RI�(XURSH��EXW
WKHVH�GLG�QRW�UHVXOW�LQ�DQ�,QGXVWULDO�5HYROXWLRQ�

0RN\UhV�HPSKDVLV�RQ�gWZHDNLQJh�DQG�WKH�LPSRUWDQFH�RI�FUDIW�H[FKDQJH�RI
LGHDV �FRQWUDVWV �ZLWK �WKRVH �GLVFXVVLRQV �RI �GLJLWDO �WUDQVIRUPDWLRQ �ZKLFK
�SHUKDSV�IROORZLQJ�WKH�6WHYH�-REV�P\WK��HPSKDVLVH�WKH�LPSRUWDQFH�RI�VWURQJ
WRS�GRZQ�OHDGHUVKLS�DQG�GLVSDUDJH�WKH�LGHD�RI�ERWWRP�XS�FKDQJH��7KH�0,7
6ORDQ�0DQDJHPHQW�5HYLHZ�HPSKDVLVHV�WKDW��'LJLWDO�WUDQVIRUPDWLRQ�VWDUWV
ZLWK�D�YLVLRQ�IURP�WRS�OHDGHUVKLS�����,W�TXRWHV�D�VHQLRU�PDQDJHU�DV�VWDWLQJ
WKDW��7KLV�LGHD�WKDW�D�WKRXVDQG�IORZHUV�ZLOO�EORRP�DQG�ZH�ZLOO�DOO�EH�RND\�LV�D
JUHDW�ZD\�WR�JHW�VRPH�LGHDV��EXW�ZH�KDYH�QRW�VHHQ�DQ\�WUDQVIRUPDWLRQV�WKDW
KDSSHQ�ERWWRP�XS��7KH\hUH�DOO�EHLQJ�GULYHQ�WRS�GRZQ���7KH�FRQFOXVLRQ�LV�WKDW
�'LJLWDO�WUDQVIRUPDWLRQ�QHHGV�WR�FRPH�IURP�WKH�WRS��DQG�FRPSDQLHV�VKRXOG
GHVLJQDWH�D�VSHFLILF�H[HFXWLYH�RU�H[HFXWLYH�FRPPLWWHH�WR�VSHDUKHDG�HIIRUWV��
,QGHHG��WKH�PHVVDJH�LV�WKDW�DQ\�DFWLRQ��H[DFWO\�ZKDW�LV�RIWHQ�YDJXH��LV�EHWWHU
WKDQ�QRQH���7KH�RQO\�ZURQJ�PRYH�IRU�H[HFXWLYHV��WKHQ��ZRXOG�EH�QRW�PDNLQJ
DQ\�PRYH���7KH�OHVVRQV�RI�WKH�,QGXVWULDO�5HYROXWLRQ�VHHP�WR�UXQ�FRXQWHU�WR
WKLV�YLHZ��7KH�gWZHDNLQJh�FXOWXUH�GHVFULEHG�E\�0RN\U�ZDV�RQH�RI�OHWWLQJ�D
WKRXVDQG�IORZHUV�EORRP�DQG�H[SHULPHQWLQJ�LQ�DOO�VRUWV�RI�DUHDV��9HUVDWLOLW\
DQG �GLYHUVLW\ �ZHUH �WKH �NH\ �WR �VXFFHVV� �$PRQJ �%HVVHPHUhV �H[SHULPHQWV
EHIRUH �KH �ZHQW �RQ �WKH �%HVHPHU �&RQYHUWHU �ZDV �ZRUN �LQ �HOHFWURSODWLQJ�
HPERVVLQJ�RI�PHWDO�FDUGV�DQG�IDEULF��GLH�VWDPSLQJ��PDNLQJ�LPLWDWLRQ�YHOYHW�
VXJDU�UHILQLQJ��WKH�SURGXFWLRQ�RI�JODVV�SODWH��DQG�SHQFLO�PDQXIDFWXUH��$SDUW
IURP�KLV�ZRUN�RQ�WKH�VWHDP�HQJLQH��:DWW�FUHDWHG�WKH�ILUVW�PHFKDQLFDO�GHYLFH
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IRU�GXSOLFDWLQJ�ZULWLQJ��DQG�H[SHULPHQWHG�LQ�FUHDWLQJ�D�VFXOSWXUH�FRS\LQJ
PDFKLQH��:KLOH�WKH�FUHDWLRQ�RI�IDFWRU\�V\VWHP�E\�PHQ�OLNH�$UNZULJKW�FDQ�EH
VHHQ �DV �UHIOHFWLQJ �D �EROG �HQWHSUHQHXULDO �YLVLRQ� �WKH �HQJLQH �RI �WKH
WUDQVIRUPDWLRQ�ZDV�YHU\�PXFK�WKH�SURGXFW�RI�D�FROODERUDWLYH��SOD\IXO�DQG
LQTXLVLWLYH�FXOWXUH�

,W�LV�SHUKDSV�KHUH�WKDW�GLJLWDO�KXPDQLWLHV�KDV�D�GLVWLQFWLYH�FRQWULEXWLRQ�WR
PDNH��LQ�SURPRWLQJ�PRGHOV�RI�FROODERUDWLYH�LQQRYDWLRQ�ZKLFK�DUH�FORVHU�WR
WKRVH �ZKLFK �FKDUDFWHULVHG �WKH �,QGXVWULDO �5HYROXWLRQ �WKDQ �WKH �H[HFXWLYH�
GULYHQ�WRS�GRZQ�WUDQVIRUPDWLRQ�SURSRVHG�LQ�PDQDJHPHQW�OLWHUDWXUH��'LJLWDO
KXPDQLWLHV�LV�FKDUFWHULVHG�E\�LWV�DGDSWLYH�DQG�HFOHFWLF�WHFKQLFDO�DSSURDFK�
5DWKHU�WKDQ�GHYHORS�PDMRU�QHZ�LQQRYDWLYH�WHFKQRORJLHV��LW�SLFNV�DQG�FKRRVHV
IURP �D �YDULHW\ �RI �WHFKQLFDO �VROXWLRQV �DQG �DGDSWV �WKHP �IRU �XVH �ZLWK
KXPDQLWLHV�VRXUFH�PDWHULDOV�ZKLFK�DUH�RIWHQ�FRPSOH[�LQ�QDWXUH��:KLOH�WKH
FROODERUDWLYH�UKHWRULF�RI�GLJLWDO�KXPDQLWLHV�LV�RIWHQ�D�WDFWLF�WR�FRQFHDO�VWURQJ
FRQWURO �E\ �VHQLRU �DFDGHPLF �UHVHDUFKHUV �RI �SURMHFWV �SRSXODWHG �E\ �MXQLRU
UHVHDUFK�VWDII�ZLWK�OLWWOH�RSSRUWXQLW\�WR�GHYHORS�WKHLU�RZQ�UHVHDUFK�LQWHUHVWV�
QHYHUWKHOHVV�WKH�FROODERUDWLYH�LGHDOV�RI�GLJLWDO�KXPDQLWLHV�FRXOG�IRUP�WKH
EDVLV�RI�D�VWURQJ�FXOWXUH�FRPPLWWHG�WR�VKDUH��FKDQJH�DQG�LPSURYH�WHFKQLFDO
VROXWLRQV� �LQ �MXVW �WKH �ZD\ �WKDW �PDQ\ �RI �WKH �FUDIWVPHQ� �LQYHQWRUV �DQG
HQJLQHHUV�RI�WKH�,QGXVWULDO�5HYROXWLRQ�GLG��7KLV�PD\�SURYH�WR�EH�D�PRUH
HIIHFWLYH�SDWK�WR�GLJLWDO�WUDQVIRUPDWLRQ�WKDQ�PDQDJHPHQW�WUDLQLQJ�VHHNLQJ�WR
WXUQ�HYHU\�&(2�LQWR�6WHYH�-REV�

:H�PD\�IHHO �WKDW �LQ�OHDUQHG�VRFLHWLHV�OLNH�$//&�RU�$'+2�ZH�KDYH�WKH
HTXLYDOHQW �RI �D �/XQDU �6RFLHW\ �LQ �GLJLWDO �KXPDQLWLHV� �%XW �WKH �PRGHO �RI
VRPHWKLQJ�OLNH�$//&�LV�WKDW�RI�D�QLQHWHHQWK�FHQWXU\�OHDUQHG�VRFLHW\��DQG�WKH
/XQDU�6RFLHW\�ZDV�PRUH�IOH[LEOH�DQG�LQIRUPDO�WKDQ�WKDW��%RGLHV�OLNH�WKH�$//&
RU�$'+2�DUH�GHVLJQHG�WR�DIILUP�WKH�UHVSHFWDELOLW\�DQG�VHULRXVQHVV�RI�WKHLU
PHPEHUV� �WR �VKRZ �WKDW �WKH\ �DUH �ZRUWK\ �SURIHVVLRQDO �SHRSOH� �%XW �WKH
LQIRUPDO� �GUXQNHQ�VRFLHWLHV�RI �WKH�HLJKWHHQWK�FHQWXU\�VKRZ�WKH�YDOXH�RI
XVLQJ�PXFK�ORRVHU�DUUDQJHPHQWV�WR�JHQHUDWH�VRFLDO�FDSLWDO��:H�QHHG�WR�WKLQN
DERXW�KRZ�ZH�FDQ�UHFUHDWH�WKDW�NLQG�RI�HLJKWHHQWK�FHQWXU\�VRFLDO�H[FLWHPHQW
LQ�WKH�GLJLWDO�VSKHUH��:KDW�LV�SDUWLFXODUO\�LPSRUWDQW�DERXW�WKHVH�HLJKWHHQWK
FHQWXU\�FOXEV�LV�WKDW�WKH\�RSHUDWHG�D�VSHFWDFXODUO\�ELJ�WHQW��7KHUH�ZDV�QR�VHW
YLHZ�LQ�WKH�HLJKWHHQWK�FHQWXU\�DV�WR�ZKHWKHU�WKH�HQJLQHHU�RU�WKH�PRQH\�PDQ
VKRXOG�WDNH�WKH�OHDG��,W �KDV�EHHQ�VXJJHVWHG�WKDW�WKH�NH\�DELOLW\�ZDV�gWR
LGHQWLI\�D�QHHG�RU�RSSRUWXQLW\��WKHQ�FRRSHUDWH�ZLWK�RWKHUV�ZKR�SRVVHVVHG�D
GLIIHUHQW �VNLOO �WR �WDNH �DGYDQWDJH �RI �LWh��� �7KLV �GHVFULSWLRQ �RI �WKH �VNLOOV
QHFHVVDU\�IRU�VXFFHVV�LQ�WKH�HLJKWHHQWK�FHQWXU\�LV��,�ZRXOG�VXJJHVW��HTXDOO\
DSSOLFDEOH�WR�WKH�GLJLWDO�ZRUOG��+RZHYHU��LQ�WKH�HLJKWHHQWK�FHQWXU\�WKLV�DOVR
LQYROYHG�DQ�DSSHWLWH�IRU�ULVN��:DWW�ZDV�FRQVWDQWO\�WHUULILHG�E\�ZKDW�KH�VDZ�DV
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%RXOWRQhV�LPSUXGHQFH��7ZR�RI�WKH�JUHDWHVW�HQJLQHHUV�DQG�HQWUHSUHQHXUV�RI
WKH �,QGXVWULDO �5HYROXWLRQ� �5LFKDUG �7UHYLWKLFN �DQG �5LFKDUG �5REHUWV� �GLHG
SHQQLOHVV�

���6SDFHV�RI�&UHDWLRQ

7KH�IDFWRU\�PD\�VHHP�WR�EH�WKH�FKDUDFWHULVWLF �VSDWLDO �H[SUHVVLRQ�RI �WKH
,QGXVWULDO�5HYROXWLRQ��EXW�WKLV�ZDV�E\�QR�PHDQV�WKH�FDVH��,Q�6KHIILHOG��WKH
VSDFHV�RI�LQGXVWULDO�DFWLYLW\�YDULHG�IURP�WKH�WLQ\�ZRUNVKRSV�DVVRFLDWHG�ZLWK
WKH�OLJKW�WUDGHV�WKURXJK�WR�WKH�PDVVLYH�YXOFDQLF�VSDFHV�RI�WKH�JUHDW�IRUJHV�
:KDW�LV�VWULNLQJ�DQG�LQVWUXFWLYH�LV�WKH�ZD\�LQ�ZKLFK�QHZ�LGHDV�HPHUJHG�IURP
OLPLQDO�VSDFHV��7KH�LGHDV�ZKLFK�GURYH�WKH�,QGXVWULDO�5HYROXWLRQ�ZHUH�WR�VRPH
H[WHQW�LQIOXHQFHG�E\�VFLHQWLILF�WKHRULHV�HPHUJLQJ�IURP�XQLYHUVLWLHV�OLNH�WKDW
DUH�*ODVJRZ��EXW�PRVWO\�WKH�QHZ�LQYHQWLRQV�ZHUH�WKH�ZRUN�RI�WKH�gWHFKQLFDOO\
EULOOLDQW�EXW�EDVLFDOO\�HPSLULFDO�WLQNHUHUV�RU�WHFKQLFDO�GHVLJQHUVh����ZKR�ZHUH
WR�EH�IRXQG�LQ�ZRUNVKRSV�DQG�IRUJHV��-DPHV�:DWWhV�SRVLWLRQ�LQ�*ODVJRZ�DJDLQ
SHUIHFWO\ �LOOXVWUDWHV �WKLV� �-DPHV �:DWW �LV �RQH �RI �WKH �RXWVWDQGLQJ �QDPHV
DVVRFLDWHG�ZLWK�WKH�8QLYHUVLW\�RI�*ODVJRZ��EXW�KH�ZDV�QHYHU�D�PHPEHU�RI�WKH
8QLYHUVLW\hV �DFDGHPLF �VWDII� �+H �ZDV �HPSOR\HG �WR �UHSDLU �VFLHQWLILF
LQVWUXPHQWV��,W�ZDV�LQ�WKH�SURFHVV�RI�UHSDLULQJ�D�PRGHO�RI�D�VWHDP�HQJLQH
RZQHG�E\�WKH�8QLYHUVLW\�WKDW�:DWW�KLW�RQ�WKH�LGHD�RI�D�VHSDUDWH�FRQGHQVHU�
$OWKRXJK�:DWW �ZDV �QRW �D �OHFWXUHU �EXW �D �PHUH �FUDIWVPDQ� �KLV �ZRUNVKRS
EHFDPH�WKH�LQWHOOHFWXDO�KXE�RI�WKH�8QLYHUVLW\��+LV�IULHQG�-RKQ�5RELVRQ��ZKR
DIWHUZDUGV�EHFDPH�3URIHVVRU�RI�&KHPLVWU\�DW�*ODVJRZ��UHFDOOHG�KRZ���$OO�WKH
\RXQJ�ODGV�RI�RXU�OLWWOH�SODFH�WKDW�ZHUH�DQ\�ZD\�UHPDUNDEOH�IRU�VFLHQWLILF
SUHGLOHFWLRQ �ZHUH �DFTXDLQWDQFHV �RI �0U �:DWW� �DQG �KLV �SDUORXU �ZDV �D
UHQGH]YRXV�IRU�DOO�RI�KLV�GHVFULSWLRQ��:KHQHYHU�DQ\�SX]]OH�FDPH�LQ�WKH�ZD\
RI �DQ\ �RI �XV� �ZH �ZHQW �WR �0U �:DWW� �+H �QHHGHG �RQO\ �WR �EH �SURPSWHG�
HYHU\WKLQJ�EHFDPH�WR�KLP�WKH�EHJLQQLQJ�RI�D�QHZ�DQG�VHULRXV�VWXG\��DQG�ZH
NQHZ�WKDW�KH�ZRXOG�QRW�TXLW�LW�WLOO�KH�KDG�HLWKHU�GLVFRYHUHG�LWV�LQVLJQLILFDQFH�
RU�KDG�PDGH�VRPHWKLQJ�RI�LW����

:DWW �ZDV �QRW �H[FHSWLRQDO� �,Q �6KHIILHOG� �%HQMDPLQ �+XQWVPDQ�ZDV �DOVR �D
VFLHQWLILF�LQVWUXPHQW�PDNHU��6KHIILHOG�SODWLQJ�ZDV�DFFLGHQWDOO\�GLVFRYHUHG�LQ
�����E\�D�6KHIILHOG�FXWOHU�7KRPDV�%RXOVRYHU�ZKLOH�UHSDLULQJ�D�FXVWRPHUhV
NQLIH� �+HQU\�%HVVHPHU�UHFHLYHG�RQO\�HOHPHQWDU\�VFKRROLQJ��SUHIHUULQJ�WR
JDLQ�SUDFWLFDO�H[SHULHQFH�LQ�KLV�IDWKHUhV�W\SH�IRXQGU\��:KHQ�%HVVHPHU�ZDV
LQYLWHG�WR�GHVFULEH�KLV�VWHHO�SURFHVV�WR�WKH�%ULWLVK�$VVRFLDWLRQ��KH�SURWHVWHG
WKDW�KH�KDG�gQHYHU�ZULWWHQ�RU�UHDG�D�SDSHU�WR�D�OHDUQHG�VRFLHW\h����6WDLQOHVV
VWHHO�ZDV�GHYHORSHG�LQ�6KHIILHOG�LQ������QRW�LQ�WKH�8QLYHUVLW\�EXW�LQ�WKH
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UHVHDUFK�ODERUDWRU\�RI�WKH�VWHHO�ILUPV�)LUWK�DQG�%URZQ�E\�+DUU\�%UHDUOH\��D
VHOI�WDXJKW �PHWDOOXUJLVW �ZKR�KDG�QHYHU �UHFHLYHG�DQ\ �IRUPDO �HGXFDWLRQ���
,QGHHG� �%UHDUOH\ �ZDV �VFRUQIXO �RI �XQLYHUVLW\�EDVHG �UHVHDUFK� �GHVFULELQJ
KLPVHOI �DV �D �EUHDNHU �RI �LGROV �DQG �D �VFRUQHU �RI �FKHULVKHG �UHSXWDWLRQV�
XQSRSXODU�ZLWK�ZULWHUV�RI�WH[WERRNV��VXFK�DV�'U�-RKQ�$UQROG�RI�6KHIILHOG
8QLYHUVLW\�ZKRVH�ZRUN��DFFRUGLQJ�WR�%UHDUOH\��ZDV�IXOO�RI�PLVWDNHV��:KHQ
VHWWLQJ�XS�WKH�UHVHDUFK�ODERUDWRU\�DW�)LUWK�%URZQ��%UHDUOH\�ZDV�LQVLVWHQW
WKDW �FRQWLQXLQJ�FORVH �FRQWHQW �ZLWK �WKH �ZRUNPHQ�ZDV �NH\ �WR �VXFFHVV� �$
VXFFHVVIXO�UHVHDUFK�ODERUDWRU\�VKRXOG�EH�D�FOHDULQJ�KRXVH�IRU�GLIILFXOW\�DQG
WKLV�DFFRUGLQJ�WR�%UHDUOH\�UHTXLUHG�FORVH�FRQWDFW�ZLWK�IDFWRU\�OLIH��6FKRODUO\
OLWHUDWXUH�ZDV�IRU�)UHDUOH\�EH\RQG�UHGHPSWLRQ��XQGHUPLQHG�E\�GRJPD�DQG
DXWKRULW\��WKH�WZLQ�HYLOV�RI�VFLHQWLILF�SURJUHVV��IXOO�RI�GLVDJUHHPHQWV�EHWZHHQ
ULYDO�SURIHVVRUV�DERXW�LVVXHV�ZKLFK�FRXOG�EH�UHVROYHG�E\�VLPSOH�REVHUYDWLRQ�

2QH�RI�WKH�JUHDW�FKDOOHQJHV�ZKLFK�GLJLWDO�WHFKQRORJLHV�SUHVHQWV�XV�ZLWK�LV
WKH �QHHG �DOVR �WR �GHYHORS �VSDFHV �ZKLFK �DOORZ �WKHRU\ �DQG �PDNLQJ �DQG
WLQNHULQJ�WR�FROOLGH�e�D�GLJLWDO�HTXLYDOHQW�RI�:DWWhV�ZRUNVKRS�DW�*ODVJRZ�RU
%UHDUOH\hV�FOHDULQJ�KRXVH�IRU�GLIILFXOW\�LQ�6KHIILHOG��,GHDOO\��WKLV�ZRXOG�EH
SUHFLVHO\�ZKDW�D�GLJLWDO�KXPDQLWLHV�FHQWUH�VKRXOG�EH�OLNH��EXW�VDGO\�ZH�KDYH
UDUHO\�DFKLHYHG�WKLV��7KH�SUHVVXUH�RI�XQLYHUVLW\�IXQGLQJ�VWUXFWXUHV�PHDQV
WKDW�PRVW�GLJLWDO�KXPDQLWLHV�FHQWUHV�DUH�VRIW�IXQGHG�DQG�DUH�RQ�D�WUHDGPLOO�RI
SURMHFW�IXQGLQJ�ZKLFK�UHVWULFWV�WKH�DELOLW\�WR�DFW�DV�FHQWUHV�IRU�LQQRYDWLYH
WKLQNLQJ��0RUHRYHU��LQ�%ULWDLQ�DW�OHDVW��XQLYHUVLWLHV�DUH�LQFUHDVLQJO\�PDNLQJ�D
VWURQJHU�GLVWLQFWLRQ�EHWZHHQ�DFDGHPLF�DQG�SURIHVVLRQDO�VWDII��7KLV�LV�ZLWKRXW
GRXEW�D�UHWURJUDGH�GHYHORSPHQW��EXW�WKH�SROLWLFDO�DQG�DGPLQLVWUDWLYH�GULYHUV
EHKLQG�LW�DUH�IRUPLGDEOH��3ODFHV�VXFK�DV�WKH�3HUYDVLYH�0HGLD�6WXGLR�DW�WKH
:DWHUVKHG�$UWV�&HQWUH�LQ�%ULVWRO�JLYH�D�JRRG�LGHD�RI�ZKDW�FDQ�EH�DFKLHYHG�
EXW�LW�LV�SHUKDSV�WHOOLQJ�WKDW�WKLV�LV�SDUW�RI�DQ�DUWV�FHQWUH��DQG�QRW�EDVHG�RQ�D
XQLYHUVLW\ �FDPSXV� �3HUKDSV �ZH �VKRXOG �TXHVWLRQ �RI �ZKHWKHU �GLJLWDO
KXPDQLWLHV��ZKLFK�VHHNV�WR�EXLOG�QHZ�IRUPV�RI�FROODERUDWLRQ�DQG�QHWZRUN�
VKRXOG�EH�LQ�VXFK�IRUPDO�VWUXFWXUHV�DV�FHQWUHV�RU�DFDGHPLF�GHSDUWPHQWV�DW
DOO��,W�PD\�EH�WKDW�ZKDW�ZH�VKRXOG�VHHN�WR�GR�LV�WR�HVWDEOLVK�QHWZRUNV�RI�OLNH�
PLQGHG�SHRSOH�UDWKHU�WKDQ�FHQWUHV��0DUN�6DPSOH�KDV�VXJJHVWHG�i:H�EHORQJ
RQ�WKH�PDUJLQ���QRW�EHFDXVH�ZH
YH�EHHQ�SXVKHG�WKHUH��EXW�EHFDXVH�WKDW
V
ZKHUH�WKH�HGJH�LV��$QG�ZKHQ�WKH�FHQWHU�H[SDQGV�WR�VZDOORZ�WKH�SHULSKHU\�
��QRW �LQ �WKH �QDPH�RI �H[FOXVLYLW\� �EXW �LQ �WKH �QDPH�RI �LQFRUSRUDWLRQ �DQG
DVVLPLODWLRQ���ZH�QHHG�WR�SXVK�RXUVHOYHV�IXUWKHU�DZD\j���

7KH�DFDGHPLF�PDUJLQ�ZDV�SUHFLVHO\�ZKHUH�SLRQHHUV�OLNH�-DPHV�:DWW�DQG
+DUU\�%UHDUOH\�EHORQJHG��DQG�LV�SHUKDSV�WKH�WHUULWRU\�ZH�VKRXOG�EH�VHHNLQJ
RXW� �,Q �WKHLU �UHPDUNDEOH �ERRN� �'LYLQLQJ �D �'LJLWDO �)XWXUH� �0HVV �DQG
0\WKRORJ\�LQ�8ELTXLWRXV�&RPSXWLQJ��3DXO�'RXULVK�DQG�*HQHYLHYH�%HOO�KDYH
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HPSKDVLVHG�WKH�LPSRUWDQFH�RI�WKH�VKHG�DV�D�OLPLQDO�VSDFH�ZLWK�WKH�KRPH
ZKLFK �LV �QHYHUWKHOHVV �IXQGDPHQWDO �WR �WKH �ZD\ �LQ �ZKLFK �WHFKQRORJ\ �LV
GHSOR\HG�GRPHVWLFDOO\�e�iVSDFHV�WKURXJK�ZKLFK�WHFKQRORJLHV�PRYH�ERWK�LQWR
DQG� �PRUH �FRPPRQO\� �RXW �RI �GRPHVWLF �VSDFHj� �7KH �VKHG �LV �DQ �DUHD �RI
WHFKQRORJLFDO�H[SHULPHQW��DQG�D�VKULQH�WR�WKH�NLQG�RI�WLQNHULQJ�WKDW�ZDV
VLJQLILFDQW�LQ�WKH�,QGXVWULDO�5HYROXWLRQ��3HUKDSV�ZKDW�ZH�QHHG�LV�QRW�GLJLWDO
KXPDQLWLHV�FHQWUHV�EXW�GLJLWDO�KXPDQLWLHV�VKHGV�

���7KH�1HZ�,QGXVWULDO�5HYROXWLRQ"

$W�WKH�HQG�RI�KLV�OLIH��-DPHV�:DWW�ZDV�SUHRFFXSLHG�ZLWK�DWWHPSWLQJ�WR�FUHDWH
D�VFXOSWXUH�FRS\LQJ�PDFKLQH� �$W�WKH�WLPH�RI �KLV�GHDWK� �KLV�ZRUNVKRS�LQ
%LUPLQJKDP��D�OHJHQGDU\�gPDJLFDO�UHWUHDWh��FRQWDLQHG�D�QXPEHU�RI�SODVWHU
FDVW�PRXOGV�FRQQHFWHG�ZLWK�:DWWhV�ZRUN�RQ�VFXOSWXUH�FRS\LQJ��,Q�������WKH
FRQWHQWV�RI�:DWWhV�ZRUNVKRS�KDG�EHHQ�WUDQVIHUUHG�WR�WKH�6FLHQFH�0XVHXP�LQ
/RQGRQ��,Q�������LQ�FRQQHFWLRQ�ZLWK�SUHSDUDWLRQV�IRU�DQ�H[KLELWLRQ�DW�WKH
6FLHQFH�0XVHXP��D�WHD�OHG�E\�3URIHVVRU�6WXDUW�5REVRQ�IURP�8&/�ZHUH�DVNHG
WR�XQGHUWDNH�VRPH�ZRUN�ZLWK�RQH�RI�WKH�SODVWHU�FDVW�PRXOGV��7KH�PRXOG�ZDV
VFDQQHG �LQ ��' �E\ �3URIHVVRU �5REVRQ �DQG �KLV �WHDP �DQG �WKH �VFDQ �ZDV
DIWHUZDUGV��'�SULQWHG�DW�WKH�%DUWOHWW�6FKRRO�RI�$UFKLWHFWXUH��7KH�UHVXOWLQJ
REMHFW��QRZ�GLVSOD\HG�LQ�WKH�6FLHQFH�0XVHXP��WXUQHG�RXW�WR�EH�D�SUHYLRXVO\
XQNQRZQ�EXVW�RI�:DWW�KLPVHOI���

7KLV�H[SHULPHQW�UHSUHVHQWV�DQ�DSSURSULDWH�WXUQLQJ�RI�WKH�FLUFOH��ZLWK�:DWWhV
RZQ�H[SHULPHQWV�GLUHFWO\�FRQWULEXWLQJ�WR�WKH�GHYHORSPHQW�RI�QHZ�IRUPV�RI
PDQXIDFWXULQJ��7KH�LGHD�WKDW��'�SULQWLQJ�ZLOO�UHSUHVHQW�gD�QHZ�LQGXVWULDO
UHYROXWLRQh�KDV�EHFRPH�FRPPRQSODFH��+RZHYHU��WKLV�LV�QRW�QHFHVVDULO\�WKH
RQO\�SDUDOOHO�WKDW�FDQ�EH�GUDZQ��'DYLG�*DXQWOHWW�KDV�HPSKDVLVHG�WKH�ZD\�LQ
ZKLFK�WKH�QHZ�PDNHU�FXOWXUH�DOVR�HFKRHV�WKH�LGHDOV�RI�:LOOLDP�0RUULV�DQG
WKH�$UWV�DQG�&UDIWV�PRYHPHQW��ZKLFK�ZHUH�D�UHDFWLRQ�DJDLQVW�WKH�HIIHFWV�RI
LQGXVWULDOLVDWLRQ����,W�LV�DOVR�VWULNLQJ�KRZ�TXLFNO\�WKH�GLVFXVVLRQ�DERXW��'
SULQWLQJ�KDV�PRYHG�RQ�IURP�WKH�SRWHQWLDOO\�GLVUXSWLYH�HIIHFWV�RI�EHLQJ�DEOH�WR
SULQW�FDU�SDUWV��WRROV�RU�HYHQ�JXQV��WRZDUGV�FRPSOHWHO\�QHZ�SRVVLELOLWLHV�
VXFK�DV�WKH�SULQWLQJ�RI�ERG\�SDUWV�DQG�HYHQ�QRZ�QHZ�ERG\�RUJDQV���

7KH�HPHUJHQFH�RI�WKLV�QHZ�GLJLWDO�PDWHULDOLW\�PLJKW�EH�WDNHQ�DV�D�JRRG
H[DPSOH�RI�WKH�XQSUHGLFWDEOH�WZLVWV�DQG�WXUQV�RI�RXU�GLJLWDO�HQJDJHPHQW�
-XVW�DW�WKH�SRLQW�ZKHUH�RXU�UKHWRULF�RI�WKH�GLJLWDO�VXEOLPH�ZDV�VWUHVVLQJ�WKH
HYDQHVFHQFH�DQG�LPPDWHULDOLW\�RI�GDWD��GDWD�VXGGHQO\�EHFRPHV�YHU\�UHDO��LW
FDQ�EH�SULQWHG�DQG�WXUQHG�LQWR�GDWD�DUW��<HW�SHUKDSV�WKLV�ODWHVW�VKLIW�VXJJHVWV
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WKDW�RXU�GLVUXSWLYH�PLQGVHW�LQ�DSSURDFKLQJ�WHFKQRORJ\��ORRNLQJ�IRU�WKH�QH[W
UHYROXWLRQ�DQG�WUDQVIRUPDWLRQ� �LV �DQ�LQDSSURSULDWH �DSSURDFK� �7KH�VRFLDO�
HFRQRPLF��FXOWXUDO�DQG�WHFKQRORJLFDO�FKDQJHV�IURP�WKH�HLJKWHHQWK�FHQWXU\
PRYHG�KXPDQLW\�LQWR�D�QHZ�W\SH�RI�H[LVWHQFH�FKDUDFWHULVHG�E\�D�FRQWLQXXP
RI�FKDQJH�DQG�GHYHORSPHQW��7KH�GHYHORSPHQW�RI�GLJLWDO�WHFKQRORJ\�ZDV�QRW�D
UHYROXWLRQ�EXW�D�IXUWKHU�PDQLIHVWDWLRQ�RI�WKH�PLJKW\�FKDQJHV�ZKLFK�EHJDQ�LQ
WKH�HLJKWHHQWK�FHQWXU\��:H�DUH�VWLOO�FDXJKW�XS�HYHU\�GD\�LQ�WKH�WKURHV�RI�WKH
,QGXVWULDO�5HYROXWLRQ�
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)RRWQRWHV

��7KH�PRVW�HDVLO\�DYDLODEOH�V\QRSVLV�RI�WKH�FHUHPRQ\�LV�LQ�:LNLSHGLD�
KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�����B6XPPHUB2O\PSLFVBRSHQLQJBFHUHPRQ\
�$FFHVVHG��������������$�SUHOLPLQDU\�GLVFXVVLRQ�RI�WKH�LPSRUWDQW�LVVXHV
UDLVHG�DERXW�WKH�SXEOLF�UROH�RI�KLVWRULFDO�QDUUDWLYH�LV�$��%LUHVVL��$��DQG�+�
1XQQ��g7KH�/RQGRQ������2O\PSLF�*DPHV�2SHQLQJ�&HUHPRQ\��+LVWRU\
DQVZHUV�EDFNh��-RXUQDO�RI�3RSXODU�7HOHYLVLRQ�����������������e����

��6HDQ�0F0DQXV��g$PRQJ�7KRVH�'DUN�6DWDQLF�0LOOVh�
KWWS���ZZZ�VHDQ�FR�XN�D�ORQGRQ�����RSHQLQJ�FHUHPRQ\�VKWP��$FFHVVHG
������������

��'DYLG�+H\��$�+LVWRU\�RI�6KHIILHOG���UG�HG��/DQFDVWHU��&DUQHJLH�3XEOLVKLQJ�
�����

��$OLFH�'UD\WRQ�*UHHQZRRG��+RUDFH�:DOSROHeV�:RUOG��D�6NHWFK�RI�:KLJ
6RFLHW\�XQGHU�*HRUJH�,,,��/RQGRQ��*��%HOO�����������

��*HRII�%HDWWLH��6XUYLYRUV�RI�6WHHO�&LW\��3RUWUDLW�RI�6KHIILHOG��/RQGRQ��&KDWWR
DQG�:LQGXV�����������

��$QQLH�%HVDQW��7KH�&KDQJLQJ�:RUOG�DQG�/HFWXUHV�WR�7KHRVRSKLFDO�6WXGHQWV�
/RQGRQ��7KHRVRSKLFDO�3XEOLVKLQJ�6RFLHW\��������������

��-DQHW�$EEDWWH��,QYHQWLQJ�WKH�,QWHUQHW��&DPEULGJH��0D��0,7�3UHVV�������
������

��0LFKDHO�)LW]JHUDOG��1LQD�.UXVFKZLW]��'LGLHU�%RQQHW�DQG�0LFKDHO�:HOFK�
(PEUDFLQJ�'LJLWDO�7HFKQRORJLHV�
KWWS���VORDQUHYLHZ�PLW�HGX�SURMHFWV�HPEUDFLQJ�GLJLWDO�WHFKQRORJ\���$FFHVVHG
������������

��7KH�*XDUGLDQ�����$SULO������
KWWS���ZZZ�WKHJXDUGLDQ�FRP�SXEOLF�OHDGHUV�QHWZRUN������DSU����IUDQFLV�PD
XGH�GDWD�UDZ�PDWHULDO��$FFHVVHG�������������

���3DXO�'RXULVK�DQG�*HQHYLHYH�%HOO��'LYLQJ�D�'LJLWDO�)XWXUH��0HVV�DQG
0\WKRORJ\�LQ�8ELTXLWRXV�&RPSXWLQJ��&DPEULGJH��0D��0,7�3UHVV�����������

���KWWS���ZZZ�KXPDQLWLHVEODVW�FRP�PDQLIHVWR�0DQLIHVWRB9��SGI��$FFHVVHG
������������

http://en.wikipedia.org/wiki/2012_Summer_Olympics_opening_ceremony
http://www.sean.co.uk/a/london2012-opening-ceremony.shtm
http://sloanreview.mit.edu/projects/embracing-digital-technology/
http://www.theguardian.com/public-leaders-network/2012/apr/18/francis-maude-data-raw-material
http://www.theguardian.com/public-leaders-network/2012/apr/18/francis-maude-data-raw-material
http://www.humanitiesblast.com/manifesto/Manifesto_V2.pdf
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���0LFKDHO�%URGLH��g8QGHUVWDQGLQJ�2XU�'LJLWDO�8QLYHUVH��8QOHDVKLQJ�1DWXUDO
)RUFHVh��ZZZ�PLFKDHOEURGLH�FRP��$FFHVVHG�������������

���-RKQ�$JDU��7KH�*RYHUQPHQW�0DFKLQH��$�5HYROXWLRQDU\�+LVWRU\�RI�WKH
&RPSXWHU��&DPEULGJH��0D��0,7�3UHVV����������������(GZDUG�+LJJV��g7KH
6WDWLVWLFDO�%LJ�%DQJ�RI�������,GHRORJ\��7HFKQRORJLFDO�,QQRYDWLRQ�DQG�WKH
3URGXFWLRQ�RI�0HGLFDO�6WDWLVWLFVh��6RFLDO�+LVWRU\�RI�0HGLFLQH����������������
���

���g0DUN�=XFNHUEHUJhV�/HWWHU�WR�,QYHVWRUV��7KH�+DFNHU�:D\h��:LUHG���
-DQXDU\�������KWWS���ZZZ�ZLUHG�FRP�EXVLQHVV���������]XFN�OHWWHU��$FFHVVHG
������������

���KWWS���ZZZ�JRRGUHDGV�FRP�ERRN�VKRZ����������JXWHQEHUJ�WKH�JHHN
�$FFHVVHG�������������

���(OL]DEHWK�/��(LVHQVWHLQ��7KH�3ULQWLQJ�5HYROXWLRQ�LQ�(DUO\�0RGHUQ�(XURSH
�QG�HG��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�������

���5REHUW�0LDWKLHVRQ��g&\ULOOLF�DQG�*ODJROLWLF�3ULQWLQJ�DQG�WKH�(LVHQVWHLQ
7KHVLVh��6RODQXV����������������*HRIIUH\�5RSHU��g7KH�3ULQWLQJ�3UHVV�DQG
&KDQJH�LQ�WKH�$UDE�:RUOGh��LQ�6��%DURQ��(��/LQGTXLVW�DQG�(��6KHYOLQ��HGV��
$JHQW�RI�&KDQJH��3ULQW�&XOWXUH�6WXGLHV�DIWHU�(OL]DEHWK�/��(LVHQVWHLQ�
$PKHUVW��8QLYHUVLW\�RI�0DVVDFKXVHWWV�3UHVV����������������

���'DYLG�0F.LWWHULFN��3ULQW��0DQXVFULSW�DQG�WKH�6HDUFK�IRU�2UGHU�����������
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�����������

���%UHQGDQ�'RROH\����g1HZV�DQG�'RXEW�LQ�(DUO\�0RGHUQ�&XOWXUH�2U��DUH�:H
+DYLQJ�D�3XEOLF�6SKHUH�<HW"h�LQ�6DEULQD�%DURQ�DQG�%UHQGDQ�'RROH\��HGV��
3ROLWLFV�RI�,QIRUPDWLRQ�LQ�(DUO\�0RGHUQ�(XURSH��/RQGRQ�DQG�1HZ�<RUN�
5RXWOHGJH����������������

���6��-��%HUPDQ�DQG�5DJQD�%HOO��'LJLWDO�7UDQVIRUPDWLRQ��&UHDWLQJ�1HZ
%XVLQHVV�0RGHOV�:KHUH�'LJLWDO�0HHWV�3K\VLFDO��KWWSV���ZZZ�
����LEP�FRP�VHUYLFHV�XV�JEV�WKRXJKWOHDGHUVKLS�SGI�XVBLEYBGLJLWDBWUDQVIRUPD
WLRQB����3')��$FFHVVHG�������������

���0��)LW]JHUDOG��g+RZ�6WDUEXFNV�+DV�*RQH�'LJLWDOh�
KWWS���VORDQUHYLHZ�PLW�HGX�DUWLFOH�KRZ�VWDUEXFNV�KDV�JRQH�GLJLWDO���$FFHVVHG
������������

���&OD\WRQ�&KULVWHQVHQ��7KH�,QQRYDWRU
V�'LOHPPD��:KHQ�1HZ�7HFKQRORJLHV

http://www.michaelbrodie.com
http://www.wired.com/business/2012/02/zuck-letter/
http://www.goodreads.com/book/show/13506217-gutenberg-the-geek
https://www-935.ibm.com/services/us/gbs/thoughtleadership/pdf/us_ibv_digita_transformation_808.PDF
https://www-935.ibm.com/services/us/gbs/thoughtleadership/pdf/us_ibv_digita_transformation_808.PDF
https://www-935.ibm.com/services/us/gbs/thoughtleadership/pdf/us_ibv_digita_transformation_808.PDF
http://sloanreview.mit.edu/article/how-starbucks-has-gone-digital/


3UHVFRWW��$QGUHZ��
0DGH�LQ�6KHIILHOG��,QGXVWULDO�3HUVSHFWLYHV�RQ�WKH�'LJLWDO�+XPDQLWLHV
�
6RXUFH��KWWSV���ZZZ�KULRQOLQH�DF�XN�RSHQERRN�FKDSWHU�GKF�����SUHVFRWW

��

&DXVH�*UHDW�)LUPV�WR�)DLO��1HZ�<RUN��+DUSHU%XVLQHVV�������

���&KULVWLQH�0DF/HRG��+HURHV�RI�,QYHQWLRQ��7HFKQRORJ\��/LEHUDOLVP�DQG
%ULWLVK�,GHQWLW\������������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�������
����

���$��1XYRODUL�DQG�%��9HUVSDJHQ��g7HFKQLFDO�FKRLFH��,QQRYDWLRQ�DQG�%ULWLVK
6WHDP�(QJLQHHULQJ�����������h��(FRQRPLF�+LVWRU\�5HYLHZ����������������
����

���*HRIIUH\�7LPPLQV��7KH�/DVW�6KLIW��WKH�'HFOLQH�RI�+DQGORRP�:HDYLQJ�LQ
1LQHWHHQWK�&HQWXU\�/DQFDVKLUH��0DQFKHVWHU��0DQFKHVWHU�8QLYHUVLW\�3UHVV�
�����

���(PPD�*ULIILQ��/LEHUW\eV�'DZQ��D�3HRSOHeV�+LVWRU\�RI�WKH�,QGXVWULDO
5HYROXWLRQ��1HZ�+DYHQ��<DOH�8QLYHUVLW\�3UHVV�������

���*HRIIUH\�7ZHHGDOH��g%HVVHPHU��6LU�+HQU\������e�����h�LQ�2[IRUG
'LFWLRQDU\�RI�1DWLRQDO�%LRJUDSK\�

���6LGQH\�3ROODUG��$�+LVWRU\�RI�/DERXU�LQ�6KHIILHOG��/LYHUSRRO��/LYHUSRRO
8QLYHUVLW\�3UHVV�������

���0DUN�6DPSOH��g,
P�0DUN��DQG�:HOFRPH�WR�WKH�&LUFXVh��&RPPHQW�RQ
+$67$&�EORJ�HQWU\�������������
KWWS���ZZZ�GLJLWDOKXPDQLWLHV�RUJ�GKT�YRO�������������������KWPO�
�$FFHVVHG�������������

���-RHO�0RN\U��7KH�%ULWLVK�,QGXVWULDO�5HYROXWLRQ��$Q�(FRQRPLF�3HUVSHFWLYH�
�QG�HG��%RXOGHU��:HVWYLHZ�3UHVV����������

���6LGQH\�3ROODUG��3HDFHIXO�&RQTXHVW��7KH�,QGXVWULDOLVDWLRQ�RI�(XURSH������
������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�����������

���(��$��:ULJOH\��(QHUJ\�DQG�WKH�,QGXVWULDO�5HYROXWLRQ��&DPEULGJH�
&DPEULGJH�8QLYHUVLW\�3UHVV����������

���3HWHU�*DVNHOO��$UWLVDQV�DQG�0DFKLQHU\��/RQGRQ��)UDQN�&DVV�������

���$�KHOSIXO�UHFHQW�LQWURGXFWLRQ�WR�WKH�KLVWRULRJUDSK\�RI�WKH�,QGXVWULDO
5HYROXWLRQ�LV�(PPD�*ULIILQ��$�6KRUW�+LVWRU\�RI�WKH�%ULWLVK�,QGXVWULDO
5HYROXWLRQ��%DVLQJVWRNH��3DOJUDYH�������

http://www.digitalhumanities.org/dhq/vol/6/1/000112/000112.html


3UHVFRWW��$QGUHZ��
0DGH�LQ�6KHIILHOG��,QGXVWULDO�3HUVSHFWLYHV�RQ�WKH�'LJLWDO�+XPDQLWLHV
�
6RXUFH��KWWSV���ZZZ�KULRQOLQH�DF�XN�RSHQERRN�FKDSWHU�GKF�����SUHVFRWW

��

���*ULIILQ��6KRUW�+LVWRU\��������

���*ULIILQ��6KRUW�+LVWRU\�����

���'DYLG�&DQQDGLQH��g7KH�3UHVHQW�DQG�WKH�3DVW�LQ�WKH�(QJOLVK�,QGXVWULDO
5HYROXWLRQ�����e����h��3DVW�DQG�3UHVHQW��������������������

���6LPRQ�7DQQHU��0HDVXULQJ�WKH�,PSDFW�RI�'LJLWDO�5HVRXUFHV��WKH�%DODQFHG
9DOXH�,PSDFW�0RGHO��������KWWS���ZZZ�NGFV�NFO�DF�XN�LQQRYDWLRQ�LPSDFW�KWPO
�$FFHVVHG�������������

���0D[LQH�%HUJ�DQG�3DW�+XGVRQ��g5HKDELOLWDWLQJ�WKH�,QGXVWULDO�5HYROXWLRQh�
(FRQRPLF�+LVWRU\�5HYLHZ���������������

���3DWULFLD�&RKHQ��g'LJLWDO�.H\V�IRU�8QORFNLQJ�+XPDQLWLHVh�5LFKHVh��1HZ�<RUN
7LPHV�������������
KWWS���ZZZ�Q\WLPHV�FRP������������DUWV���GLJLWDO�KWPO"SDJHZDQWHG DOO	BU
 ���$FFHVVHG�������������

���)UDQFR�0RUHWWL��gj2SHUDWLRQDOL]LQJj�2U��WKH�)XQFWLRQ�RI�0HDVXUHPHQW�LQ
/LWHUDU\�7KHRU\h��1HZ�/HIW�5HYLHZ�����1RYHPEHU�'HFHPEHU�������

���0LFKDHO�GH�.DUH�6LOYHU��'LJLWDO�7UDQVIRUPDWLRQ��.H\�/HVVRQV�DQG�6XFFHVV
)DFWRUV���������ZZZ�GLJLWDO�����FRP�GRZQORDGV�'LJLWDO�7UDQVIRUPDWLRQ�SGI
�DFFHVVHG����-DQXDU\�������

���.DUH�6LOYHU��'LJLWDO�7UDQVIRUPDWLRQ�

���0LFKDHO�)LW]JHUDOG��1LQD�.UXVFKZLW]��'LGLHU�%RQQHW�DQG�0LFKDHO�:HOFK�
(PEUDFLQJ�'LJLWDO�7HFKQRORJLHV�
KWWS���VORDQUHYLHZ�PLW�HGX�SURMHFWV�HPEUDFLQJ�GLJLWDO�WHFKQRORJ\���DFFHVVHG
���'HFHPEHU�������

���&KULVWLQH�0DF/HRG��+HURHV�RI�,QYHQWLRQ��7HFKQRORJ\��/LEHUDOLVP�DQG
%ULWLVK�,GHQWLW\������������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�������
�����

���1HZ�<RUN�7LPHV�����0DUFK������

���7KH�*XDUGLDQ����$XJXVW������

���%HQ�7KRPSVRQ��g:KLWKHU�/LEHUDO�$UWV"h�
KWWS���VWUDWHFKHU\�FRP������ZKLWKHU�OLEHUDO�DUWV���$FFHVVHG�������������

http://www.kdcs.kcl.ac.uk/innovation/impact.html
http://www.nytimes.com/2010/11/17/arts/17digital.html?pagewanted=all&_r=0
http://www.nytimes.com/2010/11/17/arts/17digital.html?pagewanted=all&_r=0
http://www.digital-360.com/downloads/Digital-Transformation.pdf
http://sloanreview.mit.edu/projects/embracing-digital-technology/
http://stratechery.com/2013/whither-liberal-arts/


3UHVFRWW��$QGUHZ��
0DGH�LQ�6KHIILHOG��,QGXVWULDO�3HUVSHFWLYHV�RQ�WKH�'LJLWDO�+XPDQLWLHV
�
6RXUFH��KWWSV���ZZZ�KULRQOLQH�DF�XN�RSHQERRN�FKDSWHU�GKF�����SUHVFRWW

��

���0DFOHRG������

���0��*ODGZHOO��g7KH�7ZHDNHU��7KH�5HDO�*HQLXV�RI�6WHYH�-REVh��1HZ�<RUNHU�
���1RYHPEHU������
KWWS���ZZZ�QHZ\RUNHU�FRP�UHSRUWLQJ������������������IDBIDFWBJODGZHOO"FX
UUHQW3DJH DOO�

���5DOI�0HLVHQ]DKO��-RHO�0RN\U��g7KH�5DWH�DQG�'LUHFWLRQ�RI�,QYHQWLRQ�LQ�WKH
%ULWLVK�,QGXVWULDO�5HYROXWLRQ��,QFHQWLYHV�DQG�,QVWLWXWLRQVh��1%(5�:RUNLQJ
3DSHU�1R��������������

���-RHO�0RN\U��7KH�(QOLJKWHQHG�(FRQRP\��$Q�(FRQRPLF�+LVWRU\�RI�%ULWDLQ
�����������1HZ�+DYHQ��<DOH�8QLYHUVLW\�3UHVV�������

���0LFKDHO�)LW]JHUDOG��1LQD�.UXVFKZLW]��'LGLHU�%RQQHW�DQG�0LFKDHO�:HOFK�
(PEUDFLQJ�'LJLWDO�7HFKQRORJLHV�
KWWS���VORDQUHYLHZ�PLW�HGX�SURMHFWV�HPEUDFLQJ�GLJLWDO�WHFKQRORJ\���$FFHVVHG
������������

���-RHO�0RN\U�LQ�7KH�,QYHQWLRQ�RI�(QWHUSULVH��(QWUHSUHQHXUVKLS�IURP�$QFLHQW
0HVRSRWDPLD�WR�0RGHUQ�7LPHV��HG��'DYLG�6�/DQGHV��-RHO�0RN\U�DQG�:LOOLDP
-�%DXPRO��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV������������

���-RHO�0RN\U��7KH�%ULWLVK�,QGXVWULDO�5HYROXWLRQ��$Q�(FRQRPLF�3HUVSHFWLYH�
�QG�HG��%RXOGHU��:HVWYLHZ�3UHVV�����������

���-DPHV�3DWULFN�0XLUKHDG��7KH�/LIH�RI�-DPHV�:DWW��:LWK�6HOHFWLRQV�IURP�+LV
&RUUHVSRQGHQFH��/RQGRQ��-RKQ�0XUUD\��������������

���+HQU\�%HVVHPHU��$Q�$XWRELRJUDSK\��/RQGRQ��g(QJLQHHULQJh������������

���+DUU\�%UHDUOH\��6WDLQOHVV�3LRQHHU��$XWRELRJUDSKLFDO�1RWHV��/RQGRQ�
%ULWLVK�6WDLQOHVV�������

���0DUN�6DPSOH��g,
P�0DUN��DQG�:HOFRPH�WR�WKH�&LUFXVh��&RPPHQW�RQ
+$67$&�EORJ�HQWU\�������������
KWWS���ZZZ�GLJLWDOKXPDQLWLHV�RUJ�GKT�YRO�������������������KWPO�
�$FFHVVHG�������������

���0RQD�+HVV�DQG�6WXDUW�5REVRQ��g5H�HQJLQHHULQJ�:DWW��D�&DVH�6WXG\�DQG
%HVW�3UDFWLFH�5HFRPPHQGDWLRQV�IRU��'�&RORXU�/DVHU�6FDQV�DQG��'�3ULQWLQJ
LQ�0XVHXP�$UWHIDFW�'RFXPHQWDWLRQh��/DVHUV�LQ�WKH�&RQVHUYDWLRQ�RI�$UWZRUNV
�����������������

http://www.newyorker.com/reporting/2011/11/14/111114fa_fact_gladwell?currentPage=all
http://www.newyorker.com/reporting/2011/11/14/111114fa_fact_gladwell?currentPage=all
http://sloanreview.mit.edu/projects/embracing-digital-technology/
http://www.digitalhumanities.org/dhq/vol/6/1/000112/000112.html


3UHVFRWW��$QGUHZ��
0DGH�LQ�6KHIILHOG��,QGXVWULDO�3HUVSHFWLYHV�RQ�WKH�'LJLWDO�+XPDQLWLHV
�
6RXUFH��KWWSV���ZZZ�KULRQOLQH�DF�XN�RSHQERRN�FKDSWHU�GKF�����SUHVFRWW

��

���'DYLG�*DXQWOHWW��0DNLQJ�LV�&RQQHFWLQJ��7KH�6RFLDO�0HDQLQJ�RI�&UHDWLYLW\�
IURP�',<�DQG�.QLWWLQJ�WR�<RX7XEH�DQG�:HE������/RQGRQ��3ROLW\�3UHVV�������

���)RU�H[DPSOH��KWWS���ZZZ�EEF�FR�XN�QHZV�WHFKQRORJ\����������
ZZZ�EEF�FR�XN�QHZV�WHFKQRORJ\����������
KWWS���ZZZ�OLYHVFLHQFH�FRP��������G�SULQWLQJ�WR�GHOLYHU�RUJDQV�KWPO�

http://www.bbc.co.uk/news/technology-12520951
http://www.bbc.co.uk/news/technology-24125678
http://www.livescience.com/39885-3d-printing-to-deliver-organs.html

