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$�PDS�RI�WKH�ZRUOG�WKDW�GRHV�QRW�LQFOXGH�8WRSLD�LV�QRW�ZRUWK�HYHQ�JODQFLQJ�DW�
IRU�LW�OHDYHV�RXW�WKH�RQH�FRXQWU\�DW�ZKLFK�+XPDQLW\�LV�DOZD\V�ODQGLQJ��$QG�ZKHQ
+XPDQLW\� ODQGV� WKHUH�� LW� ORRNV� RXW�� DQG�� VHHLQJ� D� EHWWHU� FRXQWU\�� VHWV� VDLO�
3URJUHVV�LV�WKH�UHDOLVDWLRQ�RI�8WRSLDV�

±2VFDU�:LOGH

:H�HQWHU�LQWR�8WRSLD¶V�SURSHU�DQG�QHZ�IRXQG�VSDFH��WKH�HGXFDWLRQ�RI�GHVLUH��7KLV
LV�QRW�WKH�VDPH�DV�µD�PRUDO�HGXFDWLRQ¶�WRZDUGV�D�JLYHQ�HQG��LW�LV��UDWKHU��WR�RSHQ�D
ZD\�WR�DVSLUDWLRQ��WR�µWHDFK�GHVLUH�WR�GHVLUH��WR�GHVLUH�EHWWHU��WR�GHVLUH�PRUH��DQG
DERYH�DOO�WR�GHVLUH�LQ�D�GLIIHUHQW�ZD\¶�

±(��3��7KRPSVRQ�
TXRWLQJ�0LJXHO�$EHQVRXU



,QWURGXFWLRQ

,V�LW�VR�LQFRPSUHKHQVLEOH�WKDW�WKH�SHRSOH�WRGD\�FU\�RXW�IRU�XWRSLDV��IRU�SRZHUIXO�SUHVHQWDWLRQV
RI�WKHLU�IXWXUH�IDWH"

±2WWR�1HXUDWK

/RRNLQJ� %DFNZDUG�� ����

,Q�WKH�DXWXPQ�RI�������DIWHU�PDQ\�\HDUV�RI�UDYDJLQJ�WKH�FLWLHV�DQG�KDPOHWV
RI�SRRU�QDWLRQV��FOLPDWH�FKDQJH�SURYHG�LWVHOI�FDSDEOH�RI�EULQJLQJ�HYHQ�WKH
KHDUWODQG� RI� JOREDO� FDSLWDOLVP� WR� LWV� NQHHV�� 6ZROOHQ� E\� WKH� XQVHDVRQDEO\
ZDUP� ZDWHUV� LQ� WKH� QRUWK�ZHVW� $WODQWLF�� D� KXUULFDQH� RI� XQSUHFHGHQWHG
IHURFLW\� OHIW� DQ� DUF� RI� GHVWUXFWLRQ� IURP� :DVKLQJWRQ�� '&�� WR� %RVWRQ��
3RZHUIXO� VWRUP� VXUJHV� GHOXJHG� FRDVWDO� WRZQV� DQG� VWURQJ� ZLQGV� GRZQHG
SRZHU� OLQHV�� OHDYLQJ� ��� PLOOLRQ� SHRSOH� LQ� GDUNQHVV� IRU� ZHHNV�� $V
HPHUJHQF\� FUHZV� GXJ� WKURXJK� WKH� UXEEOH�� HYHQ� WKH� PRVW� IDQDWLFDO
5HSXEOLFDQV� FRXOG� QR� ORQJHU� GHQ\� WKH� HIIHFWV� RI� FOLPDWH� FKDQJH�� $
FRQVHQVXV�� UHDFKHG� LQ� D� FDQGOH�OLW� VHVVLRQ� RI� &RQJUHVV�� ZDV� QRW� WR
GHFDUERQL]H�WKH�HQHUJ\�V\VWHP��EXW�UDWKHU�WR�GHSOR\�D�UDGLFDO�DQG�XQWHVWHG
WHFKQRORJ\� FDOOHG� VRODU� UDGLDWLRQ� PDQDJHPHQW� �650�� WR� HQVXUH� VXFK� D
FDODPLW\�ZRXOG�QHYHU�DJDLQ�EHIDOO�WKH�8QLWHG�6WDWHV�

7KH� JRYHUQPHQW� FRQWUDFWHG� D� VWDUW�XS�� VSXQ� IURP� DQ� ,Y\� /HDJXH
ODERUDWRU\��WR�GRXVH�WKH�KHDYHQV�ZLWK�D�VXOSKXULF�PLVW��+LJK�IO\LQJ�PLOLWDU\
MHWV�ZHUH�UHWURILWWHG�WR�GXPS�D�SD\ORDG�RI�DWPRVSKHUH�DOWHULQJ�VXOSKXU�LQWR
WKH�VWUDWRVSKHUH��7KH� UHVXOWLQJ� µVWUDWRVKLHOG¶�RI� UHIOHFWLYH�DHURVROV�EORFNHG
RXW� WKH� VXQ� E\� D� FDUHIXOO\� FDOLEUDWHG� IUDFWLRQ� DQG� UHGXFHG� JOREDO
WHPSHUDWXUHV� WR� SUH�LQGXVWULDO� OHYHOV� ZLWKLQ� D� IHZ� \HDUV�� 5HVSHFWDEOH
RSLQLRQ�FRQFHGHG�WKDW�ZKLOH�LW�ZDV�WUDJLF�WKDW�650�FDXVHG�D�VOHZ�RI�SRRU
KDUYHVWV� LQ� HTXDWRULDO� FRXQWULHV� DQG� WKH� DGGLWLRQDO� DWPRVSKHULF� VXOSKXU
NLOOHG� WKRXVDQGV� RI� SHRSOH� HYHU\� \HDU�� RQ� WKH� ZKROH�� WKH� EHQHILWV� VXUHO\



H[FHHGHG�WKH�FRVWV���5DWKHU�WKDQ�VHHLQJ�650�DV�D�GDQJHURXV�DQG�GHVSHUDWH
PHDVXUH�� RSWLPLVWV� SRUWUD\HG� LW� DV� D� GHPRQVWUDWLRQ� RI� $PHULFDQ
VWDWHVPDQVKLS��WHFKQRORJ\��DQG�HQWUHSUHQHXULDO�SOXFN�

6RRQ��KRZHYHU��WKH�FRVWV�RI�WKH�650�SURJUDPPH�EHFDPH�LPSRVVLEOH�WR
RYHUORRN�� $� SHUQLFLRXV� GHYHORSPHQW� ZDV� WKH� VXOSKXULF� DHURVROV¶� VWHDG\
HURVLRQ�RI�WKH�R]RQH�OD\HU�±�D�SURWHFWLYH�VKLHOG�XSRQ�ZKLFK�DOO�HDUWKO\�OLIH
GHSHQGV��7KH�JHRHQJLQHHUV�DVVXUHG�WKH�SXEOLF�WKDW�DQ�R]RQH�QHXWUDO�DHURVRO
ZRXOG� VRRQ� EH� IRXQG�� 7KH\� H[SHULPHQWHG�ZLWK� GLDPRQGV� DQG� HQJLQHHUHG
QDQRSDUWLFOHV�� DQG� IRU� D� WLPH� WKH\� ZHUH� HVSHFLDOO\� H[FLWHG� E\� FDOFLXP
FDUERQDWH� EHFDXVH� LWV� DONDOLQLW\� DSSHDUHG� FDSDEOH� RI� UHYHUVLQJ� WKH� R]RQH
OD\HU¶V� DFLGLILFDWLRQ��� 8QIRUWXQDWHO\�� WKH� FRPSOH[� FKHPLVWU\� RI� WKH
DWPRVSKHUH� PHDQW� WKDW� WKH� FDOFLXP� FDUERQDWH� XQH[SHFWHGO\� FDWDO\VHG� D
UHDFWLRQ�WKDW�DFWXDOO\�OHIW�WKH�R]RQH�KROH�ELJJHU�WKDQ�EHIRUH���%\�WKH�����V�±
PRUH�WKDQ�D�GHFDGH�LQWR�WKH�650�SURJUDPPH�±�WKHUH�ZDV�VWLOO�QR�ORQJ�WHUP
VROXWLRQ� WR� WKH�SUREOHP��$W� WKLV�SRLQW�650�FRXOG�QRW� VLPSO\�EH� VZLWFKHG
RII�� EHFDXVH� WKH� KLJK� FRQFHQWUDWLRQV� RI� JUHHQKRXVH� JDVHV� ZRXOG� KHDW� WKH
DWPRVSKHUH�DOO�DW�RQFH�LQ�ZKDW�VFLHQWLVWV�FDOOHG�µWHUPLQDWLRQ�VKRFN¶�

:KLOH� WKH� WKUHDW� WR� WKH� R]RQH� OD\HU� OLQJHUHG� RQ� WKH� KRUL]RQ�� 650¶V
GLVUXSWLRQ� RI� YDULRXV� JOREDO� ZHDWKHU� V\VWHPV� ZDV� D� FOHDU� DQG� SUHVHQW
GDQJHU�� 7KH� PRVW� ZRUU\LQJ� ZDV� WKH� ZHDNHQLQJ� RI� WKH� PRQVRRQ�� ZKLFK
WKUHDWHQHG� WKH� OLYHOLKRRG� RI� WHQV� RI� PLOOLRQV� RI� ,QGLDQ� IDUPHUV�� 7KURXJK
GLSORPDF\�DQG�JHQHURXV�UHVWLWXWLRQ��:DVKLQJWRQ�PDQDJHG�WR�WDON�'HOKL�RXW
RI� LWV� WKUHDWV� WR�VKRRW�GRZQ�WKH�$PHULFDQ�650�IOHHW��EXW� LW�ZDV�XQFHUWDLQ
ZKHWKHU�D�VLPLODU�DJUHHPHQW�FRXOG�EH�EURNHUHG�ZLWK�0RVFRZ�RU�%HLMLQJ�LI
WKRVH� JRYHUQPHQWV� FRQIURQWHG� DQ� 650�LQGXFHG� GLVDVWHU�� :DVKLQJWRQ�
KRZHYHU�� FDUHG� OLWWOH� DERXW� ZKDW� QRQ�QXFOHDU� SRZHUV� WKRXJKW� RI� WKH
VWUDWRVKLHOG�� KDYLQJ� LPSOHPHQWHG� LW� URXJKVKRG� RYHU� REMHFWLRQV� IURP�RWKHU
FRXQWULHV� LQ�������$PHULFDQ�XQLODWHUDOLVP� LQ�650�UHVHDUFK�GDWHG�EDFN� WR
WKH� ODWH� ����V�� ZKHQ� D� FRDOLWLRQ� RI� $IULFDQ� DQG� ORZ�O\LQJ� LVODQG� QDWLRQV
UHSHDWHGO\�WULHG�WR�EULQJ�650�XQGHU�DQ�LQWHUQDWLRQDO�DXWKRULW\��VXFK�DV�WKH
81� (QYLURQPHQW� 3URJUDPPH� RU� WKH� 0RQWUHDO� 3URWRFRO� �D� WUHDW\� ZKLFK
SURWHFWV� WKH�R]RQH� OD\HU���7KH�86�KDG�YHWRHG� WKHVH�PRWLRQV� WR�NHHS�650
XQUHJXODWHG��JHRHQJLQHHULQJ��LW�VHHPV��KDG�DOZD\V�EHHQ�D�IRUP�RI�SODQHWDU\
FODVV�ZDU��

7R�ZDUG�RII� DFFXVDWLRQV�RI� FOLPDWH� LPSHULDOLVP��JHRHQJLQHHUV� FODLPHG
WKDW�650�ZDV�DFWXDOO\�LQ�WKH�LQWHUHVW�RI�SRRU�QDWLRQV���650��DFFRUGLQJ�WR



WKLV� DUJXPHQW�� ORZHUHG� SRRU� FRXQWULHV¶� ULVN� SUHPLXPV� IRU� µFDWDVWURSKH
ERQGV¶��DQ�H[RWLF�ILQDQFLDO�LQVWUXPHQW�KDZNHG�E\�:DOO�6WUHHW�EDQNHUV�NHHQ
WR� JUHHQZDVK� WKHLU� SRUWIROLRV�� ,Q� WKLV�ZD\�� WKH� JHRHQJLQHHUV� EHOLHYHG�� WKH
PDUNHW�FRXOG�EULGJH�WKH�GLYLGH�WKDW�VHSDUDWHG�WKH�*OREDO�1RUWK�DQG�6RXWK�
7KHUH�ZDV� DQ�RSSRUWXQLW\� WR� WHVW� WKLV�PDUNHW� VROXWLRQ� VRRQ�DIWHU� WKH�����
GHSOR\PHQW�EHJDQ��ZKHQ�XQSUHFHGHQWHG�GURXJKWV�ZUDFNHG�:HVW�$IULFD��<HW
WKHVH� FULVHV� XVXDOO\� GLG� QRW� PHHW� DOO� WKH� FRQGLWLRQV� ODLG� RXW� LQ� VRPH
FRQWUDFWV��OHDYLQJ�FDVK�VWUDSSHG�JRYHUQPHQWV�VWUXJJOLQJ�WR�UHVSRQG���(YHQ
ZKHQ�ERQGKROGHUV�GLG�SD\�RXW��WKH�PRQH\�RIWHQ�FDPH�WRR�ODWH�WR�DLG�UHOLHI
HIIRUWV�� QRU� FRXOG� LW� EX\� EDFN� HFRV\VWHPV� WKDW� KDG� GHWHULRUDWHG� XQGHU� WKH
QHZ� 650� UHJLPH��� 6XFK� H[SHULHQFHV� FRQWUDVWHG� VKDUSO\� ZLWK� 650¶V
LPSDFWV�LQ�WKH�FRUH�FDSLWDOLVW�VWDWHV��ZKHUH�TXRWLGLDQ�OLIH�FRQWLQXHG�PRUH�RU
OHVV�DV�QRUPDO�VDYH�IRU� WKH�QHDUO\�SHUPDQHQW�RYHUFDVW�ZHDWKHU��(YHQ�WKHQ�
PDQ\� VDZ� EOXH� VNLHV� DV� DQ� LQHYLWDEOH� FDVXDOW\� RI� PRGHUQLW\�� PXFK� OLNH
HOHFWULILFDWLRQ¶V�H[WLQFWLRQ�RI�VWDUU\�QLJKWV�D�FHQWXU\�EHIRUH�

650�PDUNHG�WKH�EHJLQQLQJ�RI�WKH�HQG�IRU�WKH�HQYLURQPHQWDO�PRYHPHQW�
:LWK� FKHPLFDOV� SDUWLDOO\� EORFNLQJ� WKH� HQHUJ\� VRXUFH� IRU� VRODU� SDQHOV�
LQYHVWRUV� SDQLFNHG� DQG� IXQGV� IRU� UHQHZDEOH� LQIUDVWUXFWXUH� FUDVKHG� LQ� WKH
HDUO\� ����V�� VSDUNLQJ� DQ� XQH[SHFWHG� UHQDLVVDQFH� IRU� WKH� KLJK�FRVW�
HQYLURQPHQWDOO\� GHVWUXFWLYH� µQRQFRQYHQWLRQDO¶� RLO� VHFWRU� ±� WDU� VDQGV�
IUDFNLQJ�� DQG� GHHS�VHD� ULJV�� ,QGHHG�� IDU� IURP� EHLQJ� FXUWDLOHG�� WRWDO
SHWUROHXP�SURGXFWLRQ�ZDV�RQ�WUDFN�WR�UHDFK�����PLOOLRQ�EDUUHOV�SHU�GD\�E\
������VRPH����SHU�FHQW�PRUH�WKDQ�LQ�WKH�HDUO\�����V���:LWK�WKH�VWUDWRVKLHOG
LQ�SODFH��WKH�LPSHUDWLYH�WR�DEROLVK�WKH�IRVVLO�IXHO�LQGXVWU\�VODFNHQHG��:KLOH
650�UHWXUQHG�D�PHDVXUH�RI�FOLPDWLF�DQG�HFRQRPLF�VWDELOLW\��LI�RQO\�LQ�WKH
ULFK�1RUWK���WKLV�QHZ�JOREDO�WKHUPRVWDW�SURYHG�XQDEOH�WR�UHYHUVH�WKH�GHFOLQH
RI� WKH� ELRVSKHUH�� 7KH� PDFDEUH� GUXP� EHDW� RI� KDELWDW� ORVV� DQG� H[WLQFWLRQV
FRQWLQXHG�XQDEDWHG��(FRORJLVWV�GHVSDLUHG�DW�WKH�GLVDSSHDUDQFH�RI�FRXQWOHVV
VSHFLHV�ZKRVH� OLIH� F\FOHV�ZHUH�GLVRULHQWHG�E\� WKH� V\QFRSDWHG� VHDVRQV�DQG
VKRFNV�RI� IUHDN�ZHDWKHU��8QDEDWHG� FDUERQ�SROOXWLRQ� WKUHZ�RII� WKH�RFHDQ¶V
FKHPLVWU\�WR�WKH�SRLQW�ZKHUH�RQO\�WKH�KDUGLHVW�FUHDWXUHV�FRXOG�VXUYLYH�LQ�WKH
YDVW�DFLGLF�ZDVWHV��6XOSKXULF�DHURVROV�FUHDWHG�DFLG�UDLQ�WKDW�SRLVRQHG�IRUHVWV
DQG� ODNHV�� XQGRLQJ� RQH� RI� WKH� JUHDW� WULXPSKV� RI� HQYLURQPHQWDO� DFWLYLVP
GXULQJ�WKH�����V�

,Q� VXP�� WKHVH� HYHQWV� VSHOOHG� D� VWUDQJH� GHIHDW� IRU� WKH� HQYLURQPHQWDO
PRYHPHQW�±� VWUDQJH�EHFDXVH� IRU�GHFDGHV� LW�KDG�ZRQ�YLFWRU\�DIWHU�YLFWRU\�
:LWK�PLOOLRQV�GHPRQVWUDWLQJ�LQ�WKH�VWUHHWV�IRU�FOLPDWH�MXVWLFH�LQ�WKH�����V�



HQYLURQPHQWDOLVW� SDUWLHV� WRRN�SRZHU� LQ� UHJLRQDO� DQG�QDWLRQDO�JRYHUQPHQWV
DURXQG�WKH�ZRUOG�LQ�WKH�����V��DOORZLQJ�WKHP�WR�ILQDOO\�UHDOL]H�WKHLU�GUHDP
RI� µJUHHQ� FDSLWDOLVP¶��)RU� H[DPSOH�� FDUERQ�SULFLQJ��ZKLFK� FRYHUHG�RQO\� D
ILIWK� RI� JOREDO� HPLVVLRQV� LQ� ������ LQFUHDVHG� WR� KDOI� E\� �������
8QIRUWXQDWHO\�� WKH� PHGLDQ� SULFH� RQO\� URVH� IURP� 86� ����WRQQH� WR� ���
�WUDQVODWLQJ�WR�D�PHUH�������D�JDOORQ�DW�WKH�SXPS���7KLV�IHOO�ZHOO�VKRUW�RI�WKH
PRUH� VWULQJHQW� WDUJHWV� VHW� E\� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH
&KDQJH��,3&&���UDQJLQJ�IURP������WR��������WRQQH��L�H���WRSSLQJ�RXW�DW�DQ
H[WUD��������SHU�JDOORQ�RI�JDVROLQH�����7KH�JUHHQV�ZHUH�PRUH�VXFFHVVIXO�LQ
LPSOHPHQWLQJ� QHZ� JOREDO� VWDQGDUGV� WKDW� HQGHG� XS� GRXEOLQJ� WKH� UDWH� RI
HQHUJ\�HIILFLHQF\�JURZWK�EHWZHHQ������DQG�������<HW��VXFK�LPSURYHPHQWV
ZHUH�FRXQWHUDFWHG�E\�WRWDO�HQHUJ\�GHPDQG�JURZLQJ�HYHQ�IDVWHU����5HODWLYH
JDLQV�PDWWHU� OLWWOH� RQ� D� ILQLWH� SODQHW�� 3URSRQHQWV� RI� µJUHHQ¶� FDUV� �HOHFWULF�
IXHO�FHOO�� RU� K\EULG�� IDFHG� D� VLPLODU� VHW� RI� FRQWUDGLFWRU\� WUHQGV�� 7KHVH
YHKLFOHV�PDGH�XS�D�ILIWK�RI�WKH�JOREDO�IOHHW�LQ������DQG����SHU�FHQW�RI�QHZ
VDOHV�±� D� UHDO� DFKLHYHPHQW�±�EXW�EHFDXVH�SHRSOH�ZHUH�EX\LQJ�DQG�GULYLQJ
FDUV�DW�KLJKHU� UDWHV� WKDQ�HYHU�� WKH� WRWDO� DPRXQW�RI�RLO�JX]]OHG�E\�SHUVRQDO
WUDQVSRUWDWLRQ�EDUHO\�EXGJHG����2QH�PDMRU�UHDVRQ�IRU�WKLV�ZDV�WKH�IDLOXUH�RI
JUHHQ�JRYHUQPHQWV�WR�UHGXFH�WKH�GHPDQG�IRU�FDUV�WKURXJK�LQFUHDVHG�XUEDQ
GHQVLW\�DQG�SXEOLF�WUDQVSRUWDWLRQ��,Q�������ZLQG�DQG�VRODU�RQO\�PDGH�XS��
SHU�FHQW�RI�WKH�HQHUJ\�V\VWHP�GHVSLWH�EHLQJ�WKH�IDVWHVW�JURZLQJ�VRXUFHV�RI
SRZHU� JHQHUDWLRQ�� ZKLOH� IRVVLO� IXHOV� PDLQWDLQHG� D� GLPLQLVKHG� EXW� VWLOO
FRPPDQGLQJ����SHU�FHQW�VKDUH����7KH�SUREOHP�ZDV�WKDW�WKH�JUHHQV�PLVWRRN
VORZLQJ�GRZQ� WKH�SDFH�RI� WKH�HQYLURQPHQWDO�FULVLV� IRU�YLFWRU\�� UDWKHU� WKDQ
PHUHO\�D�GHIHDW�SRVWSRQHG�

$IWHU� GHFDGHV� RI� HQYLURQPHQWDOLVWV¶� FKDPSLRQLQJ� µZLQ±ZLQ¶� VROXWLRQV
IRU� ERWK� EXVLQHVV� DQG� QDWXUH�� LW� EHFDPH� FOHDU� WKDW� PDNLQJ� XQSURILWDEOH
GHFLVLRQV�ZDV�ZKHUH� WUXH� IUHHGRP� OD\��7KH� µIUHH¶�PDUNHW� IRUEDGH� VKXWWLQJ
GRZQ�IRVVLO�IXHO�ILUPV��LPSOHPHQWLQJ�HQHUJ\�FDSV��DQG�EXLOGLQJ�ODUJH�VFDOH
UHQHZDEOH�HQHUJ\� LQIUDVWUXFWXUH��3ULYDWH�XWLOLWLHV� ILHUFHO\� UHVLVWHG� WKH� ODWWHU
EHFDXVH� WKH\� GUHDGHG� WKH� UHQHZDEOH� HQHUJ\±LQGXFHG� µGHDWK� VSLUDO¶�� ZKHQ
WRR�PDQ\� SHRSOH� LQVWDOOHG� WKHLU� RZQ� VRODU� SDQHOV�� XWLOLWLHV� ORVW� FXVWRPHUV
DQG�ZHUH� IRUFHG� WR� UDLVH� SULFHV��ZKLFK� LQ� WXUQ� OHG� WR� IXUWKHU� VKULQNLQJ� RI
WKHLU� PDUNHW� VKDUH�� :KDW¶V� PRUH�� WKHVH� QHZ� FRQVXPHU�SURGXFHUV
GHVWDELOL]HG� WKH� JULG� E\� VHOOLQJ� H[FHVV� HQHUJ\� RQ� ZLQG\� RU� VXQQ\� GD\V�
8WLOLWLHV� UHVSRQGHG� E\� OREE\LQJ� KDUG� DJDLQVW� µIHHG�LQ� WDULIIV¶� DQG� OLFHQFHV



IRU� UHQHZDEOH� HQHUJ\� SURGXFWLRQ���� (YHQ� LI� JRYHUQPHQWV� PDQDJHG� WR
RYHUFRPH� VXFK� UHVLVWDQFH�� WKH� YDULDELOLW\� RI� ZLQG� DQG� VXQ� FRXSOHG� ZLWK
LQVXIILFLHQW�HQHUJ\�VWRUDJH�PHDQW�WKDW�GLVUXSWLRQV�LQ�WKH�HQHUJ\�VXSSO\�ZHUH
LQHYLWDEOH���� ,PSRVLQJ� VXFK� LQFRQYHQLHQFHV� ZDV� SROLWLFDO� VXLFLGH� LQ� WKH
*OREDO�1RUWK�� HYHQ� LI� EURZQ�RXWV� KDG� ORQJ� EHHQ� FRPPRQ� LQ� WKH�6RXWK���
7KH�ZKROH�SUHPLVH�RI�µJUHHQ�FDSLWDOLVP¶�ZDV�WKDW�HQYLURQPHQWDOLVWV�ZRXOG
RQO\�PDNH�PLQLPDO�GHPDQGV�RI�ILUPV�DQG�FRQVXPHUV�LQ�RUGHU�WR�JDLQ�WKHLU
VXSSRUW� ±� EXW� KRZ� FRXOG� WKH�ZRUOG¶V� JUHDWHVW� SUREOHP� EH� VROYHG� E\� VXFK
PRGHVW�PHDQV"

6XFK�SROLWLFDO�UHWLFHQFH�H[WHQGHG��ZLWK�SHUKDSV�WKH�GLUHVW�FRQVHTXHQFHV�
WR� WKH�PHDW� TXHVWLRQ��(QYLURQPHQWDOLVWV� KDG� ORQJ�EHHQ� ORDWK� WR� UDLVH� LW� LQ
IHDU�RI�ORVLQJ�VXSSRUW��EXW�WKLV�SURYHG�D�JUDYH�PLVFDOFXODWLRQ��:KLOH�RFHDQ
DFLGLILFDWLRQ� IURP�FDUERQ�SROOXWLRQ� DQG� WKH�QHZ�650�SURJUDPPH�SXVKHG
PDQ\�VSHFLHV� WR�H[WLQFWLRQ�� WKH�JUHDWHVW�EXWFKHU�RI�JOREDO�ELRGLYHUVLW\�ZDV
WKH� OLYHVWRFN� LQGXVWU\����'HVSLWH�FRQVWLWXWLQJ�RQO\�D� IHZ�SHUFHQWDJH�SRLQWV
RI� JOREDO� *'3�� DQLPDO� KXVEDQGU\� UDYDJHG� FRXQWOHVV� ZLOG� HFRV\VWHPV� WR
VXVWDLQ� FDSWLYH� OLIH� LQ� LWV� WHHPLQJ� ELOOLRQV��0HDW� SURGXFWLRQ� GRXEOHG� RYHU
WKH�WKUHH�GHFDGHV�EHIRUH�������ZLWK�GHYDVWDWLQJ�FRVWV�WR�ORFDO�HQYLURQPHQWV
DQG�WKH�JOREDO�FOLPDWH����7KLV�IXWXUH�ZDV�VXSSRVHG�WR�KDYH�EHHQ�DYHUWHG�E\
HQWUHSUHQHXULDO� VFLHQWLVWV� DQG� HWKLFDO� ILUPV� SXUYH\LQJ� µFOHDQ� PHDW¶� �ODE�
JURZQ�RU�SODQW�EDVHG���EXW�ZKLOH�WKLV�QHZ�PDUNHW�JUHZ�VLJQLILFDQWO\��MXVW�DV
ZLWK� HOHFWULF� FDUV� DQG� WKH� UHQHZDEOH� HQHUJ\� VHFWRU�� LW� FRXOG� QRW� VROYH� WKH
SUREOHP�E\� LWVHOI��7KH�PDUNHW� FRXOG� VHOO� ERWK� WKH�SRLVRQ� DQG� LWV� DQWLGRWH�
EXW�LW�FDUHG�OLWWOH�DERXW�WKH�ULJKW�UDWLR�RI�WKH�WZR�

$V�D�SODQHWDU\�IRUFH�FRPSDUDEOH�WR�WKH�IRVVLO�IXHO�LQGXVWU\��WKH�OLYHVWRFN
VHFWRU� JHQHUDWHG� UHSHDWHG� VKRFNV� LQ� WKH� ZRUOG� V\VWHP� RYHU� WKHVH� EOHDN
GHFDGHV�� 0LOOLRQ�DQLPDO� RSHUDWLRQV� ZHUH� KRWKRXVHV� RI� ]RRQRWLF� LOOQHVVHV�
DQG�VPDOO�VFDOH�RXWEUHDNV�RFFXUUHG�DOPRVW�FRQVWDQWO\��(�� FROL��LQFOXGLQJ�WKH
GDQJHURXV� 67(&�2����+�� VWUDLQ��� 4� IHYHU�� DQG� VDOPRQHOOD� FRQWDPLQDWHG
ZDWHU��DLU��DQG�IRRG����+RZHYHU��WKHVH�FULVHV�ZHUH�PHUH�SLQSULFNV�FRPSDUHG
ZLWK� WKH�FLYLOL]DWLRQDO� ODFHUDWLRQ�RI� WKH�DYLDQ� IOX�SDQGHPLF�RI������� VRPH
WKUHH� GHFDGHV� DIWHU� WKH� ILUVW� LQVWDQFH� RI� KXPDQ�WR�KXPDQ� WUDQVPLVVLRQ�
*LYHQ� WKDW� WKH� YLUXV¶� YLFWLPV� VXIIHUHG� D� PRUWDOLW\� UDWH� RI� ��� SHU� FHQW�
FRQWDLQLQJ� WKH� JOREDO� GHDWK� WROO� WR� RQO\� ���� PLOOLRQ� VHHPHG� D� S\UUKLF
YLFWRU\� RI� VRUWV���� $IWHU� WKLV� DQQXV� KRUULELOLV�� WKHUH� ZHUH� FDOOV� WR� GUDLQ
GLVHDVH� UHVHUYRLUV� ZLWKLQ� ZLOG� DQLPDO� SRSXODWLRQV� WKURXJK� LQWHQWLRQDO



H[WLQFWLRQV����7KLV�ZDV�VHHQ�DV�PRUH�H[SHGLHQW� WKDQ�DVNLQJ�SHRSOH�WR�JLYH
XS�PHDW�DQG�H[SDQG�QDWXUH�SUHVHUYHV�WR�DFW�DV�FRUGRQV�VDQLWDLUHV��DOWKRXJK
SXEOLF�KHDOWK�H[SHUWV�KDG�EHHQ�DGYRFDWLQJ�VXFK�D�SURJUDPPH�VLQFH�WKH�HDUO\
WZHQW\�ILUVW�FHQWXU\���

,W� ZDV� GLIILFXOW� WR� SULVH� WKH� HQYLURQPHQWDO� DQG� HFRQRPLF� FDWDVWURSKHV
DSDUW�GXULQJ�WKHVH�\HDUV��7KH�LQH[RUDEOH�ULVH�RI�IDFWRU\�IDUPLQJ�ZLSHG�RXW
WKH�UHPQDQWV�RI� WKH�ZRUOG¶V��������\HDU�ROG�SHDVDQWU\��:LWK� OLWWOH� LQGXVWU\
WR�DEVRUE� WKLV�GLVSODFHG�FODVV�� WKH�VKDUH�RI�KXPDQLW\� OLYLQJ� LQ�VOXPV�PRUH
WKDQ� GRXEOHG� EHWZHHQ� WKH� HDUO\� ����V� DQG� ����� WR� �� ELOOLRQ� SHRSOH���
,QHTXDOLW\�� DXWRPDWLRQ�� DQG� ORZ� UDWHV� RI� HFRQRPLF� JURZWK�PHDQW� WKDW� E\
������ VRPH� ��� SHU� FHQW� RI� WKH� ZRUOG¶V� SRSXODWLRQ� ZDV� UHGXFHG� WR
LQYROXQWDU\�LQGROHQFH��D�IRXUIROG�LQFUHDVH�FRPSDUHG�ZLWK�WKH�PLG�����V���
%\� ������ WKH� ULFKHVW� �� SHU� FHQW� KDG� IXQQHOOHG� ��� SHU� FHQW� RI� WKH�ZRUOG¶V
ZHDOWK� LQWR� WKHLU� SRFNHWV�� GZDUILQJ� WKH� ��� SHU� FHQW� KHOG� E\� WKH� JOREDO
PLGGOH�FODVV� �L�H��� WKH�PLGGOH� WZR�ILIWKV�RI�KXPDQLW\��� OHW�DORQH� WKH� VFUDSV
KHOG�E\� WKH�ERWWRP�ELOOLRQV���� ,QHTXDOLW\� KDG� HQYLURQPHQWDO� FRQVHTXHQFHV
WRR��DV�WKH�WRS���SHU�FHQW�HPLWWHG�WZLFH�DV�PXFK�FDUERQ�DV�WKH�ERWWRP�KDOI�RI
KXPDQLW\����,Q�WKH�PLG�����V��WKH�ILUVW�WULOOLRQDLUH�HPHUJHG��D�&KLQHVH�WHFK
PRJXO� QDUURZO\� EHDW� DQ� $PHULFDQ� ULYDO� WR� EHFRPH� D� PRGHUQ� &URHVXV�
*HRHQJLQHHULQJ�PDGH� VPDOO� EXW� VWLOO� VXEVWDQWLDO� IRUWXQHV� IRU� WKH� VFLHQWLVW�
HQWUHSUHQHXUV�� ZKR� FDVKHG� LQ� RQ� WKH� ,32� RI� WKHLU� VWDUW�XS� VRRQ� DIWHU� WKH
VWUDWRVKLHOG� ZDV� SXW� LQ� SODFH�� &RQVSLUDF\� WKHRULVWV� ZKR� VDZ� 650� DV
SRLVRQRXV� µFKHPWUDLOV¶� HQVXUHG� WKDW� WKH�JHRHQJLQHHUV� HQMR\HG� OLWWOH�SHDFH�
VRPH�ZHUH�HYHQ�DVVDVVLQDWHG���

$OWKRXJK�PXFK�RI�WKH�QDWXUDO�ZRUOG�KDG�EHHQ�WUDQVIRUPHG�LQWR�D�IDFWRU\
IDUP��D�VXEXUE��RU�D�JDUEDJH�GXPS��WKH�PDUNHW¶V�FRQWURO�RYHU�WKH�ELRVSKHUH
UHPDLQHG�IDU� IURP�FRPSOHWH��650�EHVW� UHYHDOHG� WKH�JXOI� WKDW� OD\�EHWZHHQ
PDVWHU\� DQG� XQLQWHQGHG� FKDRV�� (YHQ� DIWHU� \HDUV� RI� VWXG\� DQG
LPSOHPHQWDWLRQ�� WKH� JHRHQJLQHHUV� VWLOO� KDGQ¶W� IXOO\� JUDVSHG� WKH� K\SHU�
FRPSOH[LW\� RI� WKH�(DUWK� V\VWHP� WKDW� VSDQQHG� OLYLQJ� FUHDWXUHV�� WKH� RFHDQV¶
VORZ� FKXUQ�� DQG� D� YDVW�� WXUEXOHQW� FOLPDWH�� 7KH\� FRQIURQWHG� WKLV� FKDOOHQJH
ZLWK� FRPSODFHQF\� UDWKHU� WKDQ�KXPLOLW\� LQ� WKH� IDFH�RI�ZKDW� WKH\�GLG�QRW�±
DQG� LQGHHG� FRXOG� QRW� ±� NQRZ�� ,Q� WKH� GHFDGHV� OHDGLQJ� XS� WR� ������ WKH
JHRHQJLQHHUV�GLG�QRW�ERWKHU�WR�FROOHFW�PXFK�EDVHOLQH�GDWD�RU�EXLOG�GHWDLOHG
PRGHOV���� ,Q� WKLV� ZD\�� WKHLU� DFWLRQV� EHOLHG� ZKDW� VRPH� SKLORVRSKHUV� RI
VFLHQFH� KDG� VXVSHFWHG�� WKDW� VPDOO�VFDOH� 650� H[SHULPHQWV� FRXOG� QHYHU



FDSWXUH�ZKDW� LPSOHPHQWDWLRQ�ZRXOG� EH� OLNH� GXH� WR� WKH� FRPSOH[LW\� RI� WKH
(DUWK�V\VWHP����,Q�WKLV�SRVW�H[SHULPHQWDO�HUD��DFWLRQ�UHSODFHG�NQRZOHGJH�

,Q�WKH�����V�� WKH�PDWHULDO�DQG�SROLWLFDO� WKUHDW�SRVHG�E\�FOLPDWH�FKDQJH
WR� WKH� SUHYDLOLQJ� RUGHU� SHDNHG� DQG� VXEVLGHG�� 7KH� IDFW� WKDW� VFLHQWLVW�
HQWUHSUHQHXUV� DQG� WKHLU� JHQHURXV� SKLODQWKURSLF� EDFNHUV� RYHUFDPH� WKH
FOLPDWH�FULVLV�WKURXJK�650�VHHPHG�WR�YLQGLFDWH�IDLWK�LQ�WKH�PDUNHW��)RVVLO�
IXHO�FRPSDQLHV��FRQVHUYDWLYH�WKLQN�WDQNV��DQG�HFRQRPLFV�GHSDUWPHQWV��DIWHU
DOO�� KDG� EHHQ� DPRQJ� WKH� HDUOLHVW� VXSSRUWHUV� RI� JHRHQJLQHHULQJ���� 7KDW
FRQVHUYDWLYH� FRDOLWLRQ�� ZKLFK� KDG� FXOWLYDWHG� WKLV� FULVLV� RI� HQYLURQPHQWDO
FDWDVWURSKH� DQG� LQHTXDOLW\� VLQFH� WKH� PLG�WZHQWLHWK� FHQWXU\�� UHPDLQHG
GRPLQDQW� D� FHQWXU\� ODWHU�� 'HVSLWH� EULHIO\� WDVWLQJ� SRZHU�� WKH
HQYLURQPHQWDOLVWV� DFFRPSOLVKHG� OLWWOH� EHFDXVH� WKH\� QHYHU� HOXFLGDWHG� KRZ
WKH�YDULRXV�IDFHWV�RI�WKH�HQYLURQPHQWDO�FULVLV�±�FOLPDWH�FKDQJH��SDQGHPLFV�
DQG�PDVV�H[WLQFWLRQV�±�ZHUH�LQWHUOLQNHG��QRU�GLG�WKH\�DUWLFXODWH�ZKDW�D�SRVW�
FULVLV�VRFLHW\�PLJKW�DFWXDOO\�ORRN�OLNH��7KH�UXOLQJ�FODVV�KDG�ORQJ�EHHQ�FOHYHU
DQG�UXWKOHVV��EXW�WKH\�ZHUH�DOVR�IRUWXQDWH�WR�IDFH�VXFK�KDSOHVV�RSSRQHQWV�

7KH� 9LHZ� IURP� 0RQW� 3qOHULQ

+RZ� FDQ� WKLV� G\VWRSLDQ� IXWXUH� EH� DYRLGHG"� (QYLURQPHQWDO� FROODSVH� DQG
IHXGDO� OHYHOV� RI� LQHTXDOLW\� DUH� QRW� LQHYLWDEOH�� $OWKRXJK� WKH� ELRVSKHUH� LV
FHUWDLQO\� LQ� GLUH� VKDSH�� WKHUH� LV� VWLOO� WLPH� WR� UHYHUVH� LWV� GHFOLQH� DQG
VLPXOWDQHRXVO\�FUHDWH�D�MXVW�VRFLHW\��7KH�SXUSRVH�RI�WKLV�ERRN�LV�WR�RXWOLQH
WKH�PDWHULDO�FRQGLWLRQV�RI�WKH�FXUUHQW�HFRORJLFDO�SUHGLFDPHQW�DQG�VKRZ�KRZ
LW�FDQ�EH�WUDQVFHQGHG�E\�SURYLGLQJ�QHZ�ZD\V�RI�FRQFHLYLQJ�WKH�UHODWLRQVKLS
EHWZHHQ� WKH� HFRQRP\� DQG� WKH� HQYLURQPHQW��:KLOH� DW� WLPHV� RXU� SURSRVDOV
PD\�VHHP�RXWODQGLVK�±�RXU�ERRN��DIWHU�DOO��EHORQJV�WR�WKH�XWRSLDQ�WUDGLWLRQ�±
WKH\� DUH� PHDQW� WR� HQFRXUDJH� WKRVH� RQ� WKH� /HIW� DQG� LQ� WKH� HQYLURQPHQWDO
PRYHPHQW�WR�WDNH�VHULRXVO\�WKH�FKDOOHQJH�RI�QRW�PHUHO\�VXUYLYLQJ�WKH�QH[W
FHQWXU\� EXW� FUHDWLQJ� D� EHWWHU� VRFLHW\� ZLWKLQ� D� ZLOGHU� DQG� VWDELOL]HG
ELRVSKHUH�

2XU� WKRXJKW�H[SHULPHQW�RI� WKH�GHFDGHV� OHDGLQJ�XS� WR������UHYHDOV� WKH
LQDGHTXDF\� RI� PDLQVWUHDP� HQYLURQPHQWDOLVP�� :H� WULHG� WR� EH� IDLU� E\
DVVXPLQJ� WKH� UDSLG� XSWDNH� RI� FDUERQ� PDUNHWV�� UHQHZDEOH� HQHUJ\�� DQG
HOHFWULF� FDUV�� DQG� VKRZ� KRZ� WKHVH� PHDVXUHV� ZRXOG� VWLOO� IDLO� WR� SUHYHQW� D
JOREDO� HFRFLGH� E\� PLG�FHQWXU\�� ,W� LV� QRW� HQRXJK� LI� WKH� PDUNHW� IRU� µFOHDQ



PHDW¶� RU� UHQHZDEOHV� JURZV� TXLFNO\� ±� WKHLU� HQYLURQPHQWDOO\� GHOHWHULRXV
FRPSHWLWRUV� PXVW� DOVR� FRQWUDFW�� DQG� WKLV� LV� XQOLNHO\� WR� KDSSHQ� LI
HQYLURQPHQWDO�SROLF\�LV�JXLGHG�E\�SULFH�VLJQDOV��,QGHHG��RXU�VXUYH\�VKRZV
WKDW�LW�LV�QRW�VR�PXFK�WKH�PRQHWDU\�YDOXH�RU�UDWH�RI�JURZWK�WKDW�PDWWHUV��DV�LW
LV�WKH�SK\VLFDO�FRPSRVLWLRQ�RI�WKH�JOREDO�HFRQRPLF�PHWDEROLVP��+RZ�PXFK
ODQG� DUH�ZH� FRQYHUWLQJ� IURP� IRUHVW� WR� SDVWXUH"�+RZ�PXFK� HQHUJ\� DUH�ZH
XVLQJ��ZKDW�DUH�LWV�SK\VLFDO�SURSHUWLHV��DQG�KRZ�LV�LW�JHQHUDWHG"�+RZ�VKRXOG
ZH� DOORFDWH� QHFHVVDU\� EXW� HQYLURQPHQWDOO\� FRVWO\� UHVRXUFHV� VXFK� DV� VWHHO
DQG�FRQFUHWH"

:K\�� WKHQ�� LV� SROLWLFV� RXWVRXUFHG� WR� WKH� PDUNHW�� DQ� LQVWLWXWLRQ� WKDW
FOHDUO\�FDQQRW�DGGUHVV�WKH�HQYLURQPHQWDO�FULVLV"�7KLV�TXHVWLRQ�IRUFHV�XV�WR
FRQIURQW� WKH�PDUNHW¶V� KLJK� SULHVWV�� WKH� QHROLEHUDOV�� ,Q� ������ WKH\�ZLOO� QRW
RQO\� FHOHEUDWH� WKH� FHQWHQQLDO� RI� WKHLU�PRYHPHQW¶V� ELUWK� EXW� OLNHO\� EH� LQ� D
VWURQJ� SRVLWLRQ� WR� HQMR\� D� VHFRQG� FHQWXU\� RI� LQWHOOHFWXDO�� SROLWLFDO�� DQG
HFRQRPLF�KHJHPRQ\�

7KH�HSLWKHW�µQHROLEHUDO¶�LV�RIWHQ�D�JUHQDGH�OREEHG�ZLWK�WKH�SLQ�DWWDFKHG�
EHFDXVH� WKLV� H[SORVLYH� WHUP� LV� UDUHO\� XQGHUVWRRG� E\� WKRVH� KXUOLQJ� LW�� 7R
JUDVS� WKLV� FRQWURYHUVLDO� DQG� PXUN\� LGHRORJ\�� LW� KHOSV� WR� UHWXUQ� WR� WKH
PRPHQW� RI� LWV� JHQHVLV� DV� D� VHOI�FRQVFLRXV�PRYHPHQW�� 2Q� ���$SULO� �����
WKLUW\�QLQH� (XURSHDQ� DQG�$PHULFDQ� LQWHOOHFWXDOV� FRQJUHJDWHG� DW� WKH�+RWHO
GX� 3DUF�� D� OX[XULRXV� 6ZLVV� HVWDEOLVKPHQW� SHUFKHG� XSRQ� 0RQW� 3qOHULQ���
7KRVH� DWWHQGLQJ� WKLV� ILUVW� PHHWLQJ� RI� WKH� 0RQW� 3qOHULQ� 6RFLHW\� ±� DQ
RUJDQL]DWLRQ�WKDW�VWLOO�H[LVWV�±�VRXJKW�WR�UHLQYHQW�OLEHUDOLVP�IRU�DQ�DJH�ZKHQ
WKH�PDUNHW�ZDV�HYHU\ZKHUH�LQ�UHWUHDW��7KH�*UHDW�'HSUHVVLRQ��:RUOG�:DU�,,�
DQG�WKH�SRVW�ZDU�ZHOIDUH�VWDWH�PDGH�FOHDU�WKDW�FODVVLFDO�OLEHUDOLVP¶V�IDLWK�LQ
ODLVVH]�IDLUH� ZDV� REVROHWH�� 'HSDUWLQJ� IURP� WKHLU� HLJKWHHQWK�FHQWXU\
WUDGLWLRQ�� WKH� QHROLEHUDOV� UHFRJQL]HG� WKDW�PDUNHWV� ZHUH� KDUGO\� QDWXUDO� EXW
UDWKHU�QHHGHG�QXUWXULQJ�DQG�SURWHFWLRQ�E\�D�VWURQJ�VWDWH��0DUNHWV�GHVHUYHG
VXFK� FDUH� EHFDXVH� WKH\� FRXOG� FRQFHQWUDWH� NQRZOHGJH� GLIIXVHG� WKURXJKRXW
VRFLHW\� LQWR� WKH� PHWULF� RI� SULFH�� 7KH� FRQIHUHQFH¶V� LPSUHVDULR�� )ULHGULFK
+D\HN�� VDZ� WKH� SULFH� V\VWHP� DV� D�PHFKDQLVP� QRW�PHUHO\� IRU� H[FKDQJLQJ
JRRGV�EXW�DOVR�µIRU�FRPPXQLFDWLQJ�LQIRUPDWLRQ¶����0DUNHWV�DOORZHG�SHRSOH
WR� DFW� UDWLRQDOO\� DV� LQGLYLGXDOV� ZLWKRXW� IXOO� NQRZOHGJH� RI� ZK\� SULFHV
FKDQJH�� ZKLFK� PHDQW� WKDW� VRFLHW\¶V� µRSWLPDO� LJQRUDQFH¶� ZDV� VXUSULVLQJO\
KLJK���



:KLOH� ZH� GLVDJUHH� ZLWK� WKH� QHROLEHUDOV¶� EHOLHI� LQ� WKH� DOO�NQRZLQJ
PDUNHW��ZH�DGPLUH�WKHLU�FRPPLWPHQW�WR�VLPSOH�DQG�SRZHUIXO�D[LRPV��,I��DV
WKH\�FODLP��WKH�PDUNHW�SURGXFHV�NQRZOHGJH�EHWWHU�WKDQ�RWKHU�LQVWLWXWLRQV�±
VXFK�DV�VFLHQFH�RU�FHQWUDO�SODQQLQJ�±�WKHQ�LW�IROORZV�WKDW�DOO�RI�VRFLHW\�DQG
QDWXUH�VKRXOG�EH�VHW� WR� WKH� ORJLF�RI� WKH�SULFH�V\VWHP�E\�D�QHROLEHUDO� VWDWH�
7KLV�SKLORVRSKLFDO� VKRUWKDQG�DOORZV�QHROLEHUDOV� WR�GLDJQRVH� WKH� LOOV�RI� WKH
ZRUOG�DQG� WR�SURSRVH�D� VODWH�RI�SUHVFULSWLRQV���� ,W� DOORZV� WKHP� WR�DFW��:H
EHOLHYH� WKDW� HQYLURQPHQWDOLVWV� DQG� VRFLDOLVWV� QHHG� D� VLPLODU� VKRUWKDQG� WR
UHJDLQ� SROLWLFDO� PRPHQWXP�� 7KLUW\�IRXU� \HDUV� DJR�� 6WXDUW� +DOO� SURSRVHG
µOHDUQLQJ� IURP� 7KDWFKHULVP¶� EHFDXVH� QHROLEHUDOV� KDG� GHPRQVWUDWHG� KRZ
µJRRG�LGHDV�«�GRQ¶W�IDOO�RII�WKH�VKHOI�ZLWKRXW�DQ�LGHRORJLFDO�IUDPHZRUN�WR
JLYH� WKRVH� LGHDV� FRKHUHQFH�¶��� ,Q�PDQ\�ZD\V�� RXU� SROLWLFDO� SKLORVRSK\� LV
FUDIWHG�LQ�WKH�PLUURU�LPDJH�RI�QHROLEHUDOLVP�EHFDXVH�ZH�VLPLODUO\�IRFXV�RQ
TXHVWLRQV� RI� NQRZOHGJH� DQG� WKH� UROH� RI� PDUNHWV� LQ� VRFLHW\�� 7KURXJK� WKLV
LQWHOOHFWXDO�H[FKDQJH��ZH�KDYH�GHYLVHG�D�IHZ�SULQFLSOHV�WR�SURYLGH�WKH�EDVLV
RI�ZKDW�ZH�FDOO�+DOI�(DUWK�VRFLDOLVP�

7KH�FRQFHSW�RI�+DOI�(DUWK�FRPHV� IURP�(��2��:LOVRQ�� DQ�HQWRPRORJLVW
ZKRVH�UHVHDUFK�KDV�VKRZQ�WKH�QHHG�WR�UHZLOG�KDOI�RI�WKH�SODQHW�WR�VWDXQFK
WKH� KDHPRUUKDJLQJ� RI� ELRGLYHUVLW\��:KLOH� JOREDO� ZDUPLQJ�� SRDFKLQJ�� DQG
LQYDVLYH�VSHFLHV�GHFLPDWH�IORUD�DQG�IDXQD��:LOVRQ�VWUHVVHV�WKDW�WKH�JUHDWHVW
GULYHU� RI� H[WLQFWLRQ� UHPDLQV� KDELWDW� ORVV���� 6R��ZK\� LV� LW� µ+DOI�(DUWK¶� DQG
QRW� D� TXDUWHU� RU� WKUHH�ILIWKV"� (DUO\� RQ� LQ� KLV� FDUHHU�� :LOVRQ� DQG� KLV
FROOHDJXH�5REHUW�0DF$UWKXU�GLVFRYHUHG�D�VLPSOH�PDWKHPDWLFDO�UHODWLRQVKLS
EHWZHHQ� ODQG�DUHD�DQG�ELRGLYHUVLW\�� ,Q� WKHLU� VWXG\�RI� LVODQG�ELRJHRJUDSK\�
WKH\� IRXQG� WKDW� WKH� QXPEHU� RI� VSHFLHV� ZDV� URXJKO\� SURSRUWLRQDO� WR� WKH
IRXUWK�URRW�RI�WKH�DUHD����7KLV�PHDQW�WKDW��DOO�WKLQJV�EHLQJ�HTXDO��WKHUH�ZHUH
IHZHU� VSHFLHV� RQ� VPDOO� LVODQGV� WKDQ� RQ� ODUJH� RQHV��'HFDGHV� ODWHU��:LOVRQ
UHDOL]HG�WKDW�QDWXUH�SUHVHUYHV�ZHUH�WKH�WHUUHVWULDO�HTXLYDOHQWV�RI�LVODQGV��$V
���SHU�FHQW�RI�WKH�ZRUOG¶V�ODQG�DUHD�LV�SUHVHQWO\�SURWHFWHG��SOXV�D�PHDVO\��
SHU� FHQW� RI� WKH� RFHDQ��� RQO\� KDOI� RI� DOO� VSHFLHV� ZLOO� VXUYLYH� WKH� 6L[WK
([WLQFWLRQ����7R�FUHDWH�D�JOREDO�DUN�DEOH� WR�SURWHFW����SHU�FHQW�RI�VSHFLHV�
WKHQ� ��� SHU� FHQW� RI� (DUWK� QHHGV� WR� EH� SURWHFWHG� ���������  � ��������� 6XFK
FRVWO\� EXW� QHFHVVDU\� HFRORJLFDO� VWHZDUGVKLS� ZRXOG� \LHOG� PDQ\� RWKHU
EHQHILWV�� VXFK� DV� VHTXHVWHULQJ� DWPRVSKHULF� FDUERQ� LQ� UHMXYHQDWHG
HFRV\VWHPV� DQG� FUHDWLQJ� EXIIHUV� WR� SUHYHQW� WKH� HPHUJHQFH� RI� QHZ
]RRQRVHV����<HW�:LOVRQ�IDLOV�WR�VHH�WKDW�+DOI�(DUWK�PXVW�EH�VRFLDOLVW�LI�LW�LV



HYHU� WR� H[LVW�� 6XFK� DQ� HQRUPRXV� UHIRUP� ZRXOG� TXLFNO\� UXQ� XS� DJDLQVW
HQWUHQFKHG� HFRQRPLF� LQWHUHVWV�� IURP� PLQLQJ� ILUPV� WR� UDQFKHUV�� PDQ\� RI
ZKRP�ZRXOG�EH�ZLOOLQJ�WR�EORRG\�WKHLU�KDQGV�WR�SURWHFW�WKHLU�ERWWRP�OLQH���

$V�ZH� VNHWFK�ZKDW�+DOI�(DUWK� VRFLDOLVP�PLJKW� ORRN� OLNH��ZH� VWULYH� WR
FDUHIXOO\�DFFRXQW�IRU�ZKDW�LV�QHFHVVDU\�DQG�IHDVLEOH��HYHQ�LI�VXFK�WKLQJV�DUH
KDUGO\�SROLWLFDOO\� H[SHGLHQW�QRZ�� ,I�+D\HN�KDG�FLUFXPVFULEHG�KLV�SROLWLFDO
DLPV� ZLWK� WKH� SROLWLFDO� UHDOLWLHV� RI� ������ ZH� ZRXOG� QRW� EH� OLYLQJ� LQ� D
QHROLEHUDO� VRFLHW\� WRGD\�� 1RQHWKHOHVV�� RXU� XWRSLDQ� LPDJLQDWLRQ� LV
FRQVWUDLQHG� E\� TXLWH� FRQVHUYDWLYH� SDUDPHWHUV� GHULYHG� IURP� WKH� VFLHQWLILF
OLWHUDWXUH� RQ� HQHUJ\� SURGXFWLRQ�� ODQG� XVH�� SODQQLQJ�� DQG� µSODQHWDU\
ERXQGDULHV¶��0XFK�RI�WKH�ERRN�LV�GHGLFDWHG�WR�GHEXQNLQJ�SDQDFHDV�EHORYHG
DFURVV� PXFK� RI� WKH� SROLWLFDO� VSHFWUXP�� VXFK� DV� QXFOHDU� SRZHU�
JHRHQJLQHHULQJ�� µJUHHQ�JURZWK¶�� DQG�FDUERQ�FDSWXUH� DQG� VWRUDJH��:H� WUDLQ
DQ� HTXDOO\� VFHSWLFDO� H\H� RQ� WKH� VROXWLRQV� SURSRVHG�E\� WKH� GHPL�PRQGH�RI
%URRNO\Q� VRFLDOLVWV� WR� WKH�DOSLQH�H\ULH�RI�'DYRV¶�SKLODQWKURSLVW�NLQJV� �LW¶V
QRW�FOHDU�ZK\�6ZLVV�KRWHOV�DUH�VR�DWWUDFWLYH�WR�PHJDORPDQLDFV���:KLOH�RXU
ERRN�FULWLFDOO\�HQJDJHV�ZLWK�QHROLEHUDOLVP��LW�DOVR�FRQIURQWV�WKH�GHOXVLRQV�RI
WKH�SROLWLFDO�FHQWUH�DQG�/HIW�

7KLV�ERRN¶V�SXUSRVH�� KRZHYHU�� LV� QRW�SULPDULO\� WR� FULWLFL]H� WKH�SUHVHQW
EXW� WR�SRVLW� D� FRXQWHUYDLOLQJ�SRVLWLYH�YLVLRQ� IRU� WKH� IXWXUH��:H� VXUYH\� WKH
SUHVHQW� FULVLV� DQG� GHWDLO� KRZ� DQ� HFR�VRFLDOLVW� DOWHUQDWLYH� PLJKW� ZRUN� LQ
SUDFWLFH��2XU� IUDPHZRUN�GUDZV�RQ� HFRORJ\�� HQHUJ\� VWXGLHV�� HSLGHPLRORJ\�
F\EHUQHWLFV�� KLVWRU\�� PDWKHPDWLFV�� FOLPDWH� PRGHOOLQJ�� XWRSLDQ� VRFLDOLVP�
DQG�� \HV�� QHROLEHUDOLVP�� 7KLV� LV� QRW� WR� VD\� WKDW� ZH� KDYH� GUDIWHG� WKH� RQO\
SRVVLEOH� VROXWLRQ� IRU�HYHU\WKLQJ� WKDW�DLOV� WKH�ZRUOG� WRGD\�� WKLV� LV�PHUHO\�D
VWDUW�� D� SURYRFDWLRQ�� IRU� D� EURDGHU� EXW�PRUH� VHULRXV� GLVFXVVLRQ� DERXW� OLIH
DIWHU�FDSLWDOLVP��:H�ZDQW�WR�DVN�WKH�KDUG�TXHVWLRQV�DERXW�SROLWLFV�LQ�DQ�DJH
RI� HFRORJLFDO� FROODSVH��:KDW� LV� VRFLDOLVP"�+RZ�GRHV� VRFLDOLVW� GHPRFUDF\
ZRUN"�:KDW� GRHV� D� WUXO\� HQYLURQPHQWDOO\� VWDEOH� VRFLHW\� ORRN� OLNH"� +RZ
FRXOG�DQ�HFR�VRFLDOLVW�FRDOLWLRQ�WDNH�SRZHU"�+RZ�ZRXOG�ORFDO��QDWLRQDO��DQG
JOREDO� OHYHOV� RI� JRYHUQPHQW� LQWHUDFW"� +DOI�(DUWK� VRFLDOLVP¶V� WHQVLRQ
EHWZHHQ� XWRSLDQLVP� DQG� SUDFWLFDOLW\� DOORZV� XV� WR� FUHDWH� D� IUDPHZRUN
FRPPHQVXUDWH� ZLWK� WKH� VFDOH� RI� WKH� WDVN� DW� KDQG� EXW� LV� VLPXOWDQHRXVO\
UHDOLVWLF�HQRXJK�WR�SURYLGH�WKH�EDVLV�IRU�VRFLDOLVP�LQ�RXU�OLIHWLPH�

)URP� ����� WR� ����



1HROLEHUDO� KHJHPRQ\� KDV� HQGXUHG� VR� ORQJ� EHFDXVH� LWV� RSSRQHQWV� KDYH
UHSHDWHGO\� OHW� FULVHV� JR� WR�ZDVWH�� 7KH�*UHDW� 5HFHVVLRQ� RI� ����� OHIW� $ODQ
*UHHQVSDQ��D�IRUPHU�)HGHUDO�5HVHUYH�FKDLUPDQ�DQG�FDUG�FDUU\LQJ�PHPEHU
RI�WKH�0RQW�3qOHULQ�6RFLHW\��VR�GLVRULHQWHG�WKDW�KH�FRQIHVVHG�KLV�µPLVWDNH¶
LQ�WUXVWLQJ�WKH�PDUNHW�WR�JXLGH�ILQDQFLDO�DFWRUV�UDWKHU�WKDQ�UHO\LQJ�RQ�GLUHFW
UHJXODWLRQ����7KH�FDWDVWURSKLF�6$56�&R9���SDQGHPLF�ZDV�DQ�HYHQ�JUHDWHU
GLVWXUEDQFH� WR� WKH� QHROLEHUDO� RUGHU�� EXW� QHLWKHU� HQYLURQPHQWDOLVWV� QRU
VRFLDOLVWV�VHFXUHG�VLJQLILFDQW�JDLQV�

%\� FRQWUDVW�� WKH� QHROLEHUDOV� ZHUH� ZHOO� SUHSDUHG� LQWHOOHFWXDOO\� DQG
RUJDQL]DWLRQDOO\� WR� DWWDFN� WKH� ZHOIDUH� VWDWH� ZKHQ� RSSRUWXQLWLHV� SUHVHQWHG
WKHPVHOYHV��7KH\�WRRN�DGYDQWDJH�RI�WKH�HFRQRPLF�LQVWDELOLW\�RI�WKH�����V�WR
RUFKHVWUDWH�D�EORRG\�FRXS�LQ�&KLOH���������IROORZHG�E\�HOHFWRUDO�YLFWRULHV�LQ
%ULWDLQ��������DQG�WKH�86���������7KH�QHROLEHUDOV�ZRQ�EHFDXVH�WKH\�SDLUHG
VXGGHQ�UXWKOHVVQHVV�ZLWK�D�ZLOOLQJQHVV�WR�ZDJH�D�GHFDGHV�ORQJ�ZDU�RI�LGHDV�
7KH\� FDQ� EH� EHDWHQ�� EXW� RQO\� LI� VRFLDOLVWV� DQG� HQYLURQPHQWDOLVWV� FUHDWH� D
GLYHUVH� FRDOLWLRQ� JXLGHG� E\� VKDUHG� SROLWLFDO� DLPV�� 8QWLO� WKDW� KDSSHQV�� WKH
RQO\�UHDO�FRPSHWLWLRQ�WKH�QHROLEHUDOV�IDFH�ZLOO�EH�µUDFLVW�OLEHUWDULDQV¶�±�WKH
DUFKLWHFWV�RI�%UH[LW��WKH�DOW�ULJKW��DQG�$OWHUQDWLYH�I�U�'HXWVFKODQG�±�LQ�ZKDW
LV�EDVLFDOO\�DQ�LQWUD�+D\HNLDQ�IHXG�UDWKHU�WKDQ�D�UHDO�FODVK�RI�LGHRORJLHV���
,I�WKH�/HIW�DQG�WKH�HQYLURQPHQWDOLVW�PRYHPHQW�KDG�XQGHUJRQH�D�WKHRUHWLFDO
DQG� RUJDQL]DWLRQDO� UHYLVLRQ� RI� 0RQW� 3qOHULQ� SURSRUWLRQV� IROORZLQJ� WKHLU
GHIHDWV�LQ�WKH�����V��WKHQ�WKLQJV�PLJKW�QRW�EH�VR�EOHDN�QRZ�

,Q� WKH�GHFDGHV�VLQFH� WKH�FROODSVH�RI� WKH�(DVWHUQ�EORF�� WKH�/HIW�KDV� ORVW
QRW�RQO\�WLPH�WR�UHLQYHQW�LWVHOI�SROLWLFDOO\�EXW�DOVR�FUXFLDO�HFRORJLFDO�EXIIHUV
WKDW� JXDUG� DJDLQVW� FROODSVH�� )URP� WKH� YDQWDJH� SRLQW� RI� ������ WKH� QDWXUDO
ZRUOG� RI� WKH� ODWH� ����V� DQG� HDUO\� ����V� DSSHDUV� DOPRVW�(GHQLF�� ,Q� �����
DWPRVSKHULF� FDUERQ�SROOXWLRQ�ZDV�RQO\�D�PRGHVW�����SSP�� WKH�SLH�LQ�WKH�
VN\�WDUJHW�WKDW�LQVSLUHV�%LOO�0F.LEEHQ¶V�����RUJ�PRYHPHQW����$V�ZH�ZULWH
WKLV�� ����� LV� RQ� FRXUVH� WR� EH� WKH� ILUVW� \HDU� LQ� ZKLFK� DWPRVSKHULF� FDUERQ
OHYHOV�KDYH�DYHUDJHG����SHU�FHQW�KLJKHU� �����SSP�� WKDQ� WKH�SUH�LQGXVWULDO
QRUP������SSP�����:HOO�RYHU�KDOI�RI�DOO�FDUERQ�HPLVVLRQV�DQG�PRVW�RI�WKH
GHIRUHVWDWLRQ�RI�WKH�$PD]RQ�UDLQIRUHVW�KDYH�RFFXUUHG�VLQFH���������'XULQJ
WKDW� WLPH������PLOOLRQ�KHFWDUHV�RI� WKH�ZRUOG¶V� IRUHVWV�KDYH�EHHQ� UD]HG�� DQ
DUHD�HTXDO�WR�,QGLD�DQG�3DNLVWDQ�SXW�WRJHWKHU����$W�WKH�HQG�RI�WKH�&ROG�:DU�
&KLQD� KDG� RQO\� MXVW� EHJXQ� WR� EXLOG� XS� ZKDW� ZDV� WR� EHFRPH� LWV� JLJDQWLF
OLYHVWRFN� LQGXVWU\�� WKXV� EULQJLQJ� LWV� PLOOHQQLD�ROG� WUDGLWLRQ� RI� VXVWDLQDEOH



DJULFXOWXUH� WR� DQ� HQG���� $V� D� FRQVHTXHQFH� RI� WKLV� DJULFXOWXUDO
LQGXVWULDOL]DWLRQ��DYLDQ�IOX��+�1���MXPSHG�IRU�WKH�ILUVW�WLPH�IURP�SRXOWU\�WR
KXPDQV� LQ� ������ ZLWK� QXPHURXV� RXWEUHDNV� LQ� &KLQD� DQG� HOVHZKHUH� VLQFH
WKHQ�� 7KH� HQYLURQPHQWDO� FULVLV� KDV� DFFHOHUDWHG� VLQFH� ����� LQ� ODUJH� SDUW
EHFDXVH� RI� WKH� &KLQD� ERRP� ±� E\� IDU� WKH� ODUJHVW� DQG� IDVWHVW� LQGXVWULDO
UHYROXWLRQ� HYHU����:LWK� 'HQJ�;LDRSLQJ¶V� HIIRUWV� WR� OLEHUDOL]H� WKH� &KLQHVH
HFRQRP\�LQ�WKH�����V��WKH�IDOO�RI�VRFLDOLVW�JRYHUQPHQWV��DQG�WKH�GHFLPDWLRQ
RI�WKH�JOREDO�SHDVDQWU\��WKH�ZRUOG�PDUNHW�KDV�QRZ�VSUHDG�WR�WKH�HQGV�RI�WKH
HDUWK��DFFHOHUDWLQJ�UHVRXUFH�H[WUDFWLRQ�DQG�OHDYLQJ�HFRORJLFDO�GHYDVWDWLRQ�LQ
LWV�ZDNH�

:KLOH� WLPH� KDV� EHHQ� ORVW�� KRSH� QHHG� QRW� EH� ±� LI� RQO\� EHFDXVH� WKH
QHROLEHUDOV�DUH�IHZ�LQ�QXPEHU�FRPSDUHG�WR�WKRVH�ZKR�VXIIHU�DW�WKHLU�KDQGV�
7KLV� LV� QRW� WR� VD\� WKDW� XQLI\LQJ� WKHVH� PXOWLIDULRXV� PLOOLRQV� ZLOO� EH� HDV\�
0DNLQJ�VXFK�D�FRDOLWLRQ�UHTXLUHV�WKDW�PRYHPHQWV�OHDUQ�IURP�HDFK�RWKHU�DQG
PDNH� FRQFHVVLRQV� ZKHQ� QHFHVVDU\�� (QYLURQPHQWDOLVWV� PXVW� FXUE� WKHLU
0DOWKXVLDQLVP��DQ�LGHRORJ\�WKDW�EODPHV�HFRORJLFDO�DQG�HFRQRPLF�SUREOHPV
RQ� µRYHUSRSXODWLRQ¶�� $� FRPPLWPHQW� WR� HQYLURQPHQWDO� MXVWLFH�� QRW� WKH
ELJRWHG�HQYLURQPHQWDOLVP�RI�WLPHV�SDVW��PXVW�EH�FHQWUDO�WR�WKH�PRYHPHQW�
VR�WKDW�SHRSOH�RI�FRORXU�±�ZKR�EHDU�WKH�EUXQW�RI�WKH�HQYLURQPHQWDO�FULVLV�±
FDQ� WDNH� WKH� OHDG� LQ� VKDSLQJ� WKH� IXWXUH�� &RQVHUYDWLRQLVWV� QHHG� WR� ZRUN
FDUHIXOO\� ZLWK� ,QGLJHQRXV� QDWLRQV� WR� HQVXUH� WKDW� QDWXUH� SUHVHUYHV� GR� QRW
FRQWLQXH� WR� DFW� DV� LQVWLWXWLRQV� RI� FRORQLDO� H[FOXVLRQ���� 6RFLDOLVWV� QHHG� WR
UHDOL]H� WKDW� WKH�JUDYLW\�RI� WKH�FXUUHQW�FULVLV�GHPDQGV� WDNLQJ�HQYLURQPHQWDO
OLPLWV� VHULRXVO\�� HYHQ� LI� LW� PHDQV� JLYLQJ� XS� IDQWDVLHV� RI� D� SRVW�FDSLWDOLVW
&RFNDLJQH��$OWKRXJK�LQWHOOHFWXDOV�RQ�WKH�/HIW�IDGGLVKO\�LQYRNH�µHFRORJ\¶�RU
WKH� µ$QWKURSRFHQH¶�� WRR� RIWHQ� WKLV� LV� PHUH� DQDO\WLFDO� JDUQLVK� UDWKHU� WKDQ
ULJRURXV�HQJDJHPHQW�ZLWK�FRQWHPSRUDU\�VFLHQFH��6FLHQWLVWV�VKRXOG�DOO\�ZLWK
VRFLDO� PRYHPHQWV� ±� RWKHUZLVH� WKH\� DUH� GRRPHG� WR� PRGHO� HYHU� PRUH
XQOLNHO\�FOLPDWH�VFHQDULRV�RU�EDFN�IRROKDUG\�PHDVXUHV�OLNH�650��7KH�JDS
EHWZHHQ�VRFLDOLVP�DQG�VFLHQFH�ZDV�QRW�DOZD\V�VR�ZLGH�DV�LW�LV�QRZ��,Q������
+D\HN� IUHWWHG� WKDW� WKH�/HIW� µKDV� EHHQ� VWURQJO\� VXSSRUWHG� DQG� HYHQ� OHG� E\
PHQ�RI�VFLHQFH�DQG�HQJLQHHUV¶��WKH�UHQHZDO�RI�WKDW�DOOLDQFH�ZRXOG�VWULNH�IHDU
LQ�WKH�QHROLEHUDOV¶�FRDO�EODFN�KHDUWV���

7KH�FHQWUDO� UROH�RI� WKH� OLYHVWRFN� LQGXVWU\� LQ� WKH�FOLPDWH�DQG�H[WLQFWLRQ
FULVHV�PHDQV�WKDW�WKH�DQLPDO�ULJKWV�PRYHPHQW�VKRXOG�EH�D�FRQWLQJHQW�ZLWKLQ
D� +DOI�(DUWK� VRFLDOLVW� FRDOLWLRQ� HYHQ� WKRXJK� WKH\� KDYH� RIWHQ� EHHQ� WKH



µRUSKDQV� RI� WKH� /HIW¶���� 9HJDQV� KDYH� RIWHQ� ILWWHG� DZNZDUGO\� ZLWKLQ� WKH
EURDGHU� /HIW� EHFDXVH� RI� WKHLU� ZLGHVSUHDG� DGKHUHQFH� WR� XWLOLWDULDQLVP� ±� D
FUHHG� WKDW� XQFULWLFDOO\� DFFHSWV� FDSLWDOLVP�� 1RU� KDYH� YHJDQV� KHOSHG� WKHLU
FDXVH� ZLWK� WKHLU� WRQH�GHDI� FRPSDULVRQV� RI� WKH� SOLJKW� RI� DQLPDOV� ZLWK
PDUJLQDOL]HG� JURXSV� OLNH� WKH� GLVDEOHG�� %ODFN� SHRSOH�� DQG� YLFWLPV� RI� WKH
-XGHRFLGH� GXULQJ� :RUOG� :DU� ,,���� 7KHVH� SUREOHPV�� KRZHYHU�� DUHQ¶W
LQVXUPRXQWDEOH� DQG� DUH� VRPHWLPHV� PDJQLILHG� E\� PLVSHUFHSWLRQV� DQG
FOLFKpV�� ,Q� WKH� 86�� IRU� H[DPSOH�� YHJDQV� DUH� GLVSURSRUWLRQDWHO\� ZRUNLQJ�
FODVV�SHRSOH�RI�FRORXU����0RUH�WKDQ�D�FHQWXU\�DJR��8SWRQ�6LQFODLU�LPDJLQHG
LQ� KLV� SUROHWDULDQ� QRYHO� 7KH� -XQJOH� WKDW� VRFLDOLVP� ZRXOG� EH� ODUJHO\
YHJHWDULDQ�EHFDXVH�QR�RQH�VKRXOG�EH�IRUFHG�WR�HQJDJH�LQ�WKH�µGHEDVLQJ�DQG
UHSXOVLYH¶� ZRUN� RI� WKH� VODXJKWHUKRXVH���� $QLPDO�ULJKWV� JURXSV� FRXOG� FR�
RSHUDWH�ZLWK�ZRUNHUV�WR�DFKLHYH�6LQFODLU¶V�DLP�RI�VTXHH]LQJ�SURILW�PDUJLQV
WKURXJK�OLQH�VORZGRZQV�DQG�KLJKHU�ZDJHV�XQWLO�WKH�LQGXVWU\�LV�DEROLVKHG�

)HPLQLVWV�� WRR�� ZRXOG� EH� FUXFLDO� DOOLHV� LQ� WKLV� VWUXJJOH�� :KHWKHU� ZH
DFKLHYH� +DOI�(DUWK� VRFLDOLVP� RU� QRW�� FKDQJHV� LQ� WKH� ODERXU� PDUNHW� DUH
DOUHDG\� EHJLQQLQJ� WR� FHQWUH� ZRPHQ�ZRUNHUV�� DQG� ZLOO� FRQWLQXH� WR� GR� VR�
-REV� WKDW� DUH� RIWHQ� GRQH� E\�ZRPHQ�� VR�FDOOHG� µSLQN�FROODU¶� MREV� LQ� KHDOWK
DQG� HGXFDWLRQ�� QRW� RQO\� UHSUHVHQW� VRPH� RI� WKH� VWURQJHVW� VHJPHQWV� RI� WKH
ODERXU� PRYHPHQW� WRGD\� EXW� DOVR� IRUHVKDGRZ� WKH� VKLIW� WR� D� ]HUR�FDUERQ
HFRQRP\� WKDW� SULRULWL]HV� FDUH� ZRUN� RYHU� H[WUDFWLYH� ODERXU�� µ/DERXU
PRYHPHQWV� LQ� WKH�QLQHWHHQWK�DQG� WZHQWLHWK�FHQWXULHV� LQVLVWHG� WKDW�ZRUNHUV
KDG�EXLOW�WKH�ZRUOG�LQ�WKH�PRVW�OLWHUDO�VHQVH¶��REVHUYHV�SROLWLFDO�SKLORVRSKHU
$O\VVD�%DWWLVWRQL��µ7KH�ODERXU�PRYHPHQW�RI�WKH�WZHQW\�ILUVW�FHQWXU\�QHHGV
WR�IRUHJURXQG�WKH�ZRUNHUV�ZKR�ZLOO�PDNH�LW�SRVVLEOH�IRU�XV�WR�OLYH�LQ�LW�¶��
7KH�HFR�VRFLDOLVW�IXWXUH�LV�IHPDOH��7R�UHDFK�VXFK�D�EULJKW�KRUL]RQ��KRZHYHU�
ZH�QHHG� WR�GHDO�ZLWK� WKH�ZLGHVSUHDG�PLVRJ\Q\� LQ�FRQWHPSRUDU\� VRFLDOLVW�
HQYLURQPHQWDOLVW��DQG�DQLPDO�ULJKWV�RUJDQL]DWLRQV���

:LWKRXW� D� VKDUHG�ZRUOG�YLHZ� WR�ELQG� WKLV�KHWHURJHQHRXV�PRYHPHQW�RI
PRYHPHQWV�� HDFK� IDFWLRQ� ULVNV� SROLWLFDO� LPSRWHQFH� WKURXJK� LVRODWLRQ�� RU
ZRUVH��FR�RSWDWLRQ�E\�WKH�UXOLQJ�QHROLEHUDO�EORF��,I� WKH�H[SDQVLRQ�RI�JUHHQ
LQIUDVWUXFWXUH� WKURXJK� D�*UHHQ�1HZ�'HDO� LV� IRUHYHU� SRVWSRQHG�� LW� ZLOO� EH
KDUG�WR�UHSURDFK�WUDGH�XQLRQV�IRU�DFFHSWLQJ�WKH�IHZ�MREV�RQ�RIIHU�LQ�SLSHOLQH
FRQVWUXFWLRQ�� :KLOH� LW� LV� QHFHVVDU\� WR� HQG� WKH� H[SORLWDWLRQ� RI� DQLPDOV�
DQLPDO�ULJKWV� DFWLYLVWV� VKRXOG� WHPSHU� WKHLU� DWWDFNV� RQ� ,QGLJHQRXV� KXQWLQJ�
ERWK� RXW� RI� UHVSHFW� IRU� D� GLIIHUHQW�ZD\� RI� OLIH� DQG� DV� D�PDWWHU� RI� WDFWLFV�



EHFDXVH� QDWLYH� SHRSOHV� KDYH� VSHDUKHDGHG�PDQ\� VXFFHVVIXO� HQYLURQPHQWDO
FDPSDLJQV����,QGLJHQRXV�KXQWLQJ��DIWHU�DOO��LV�QRW�ZKDW�JRW�XV�LQWR�WKLV�PHVV�
,Q�IDFW��ELRGLYHUVLW\�WHQGV�WR�EH�KLJKHU�LQ�,QGLJHQRXV�PDQDJHG�WHUULWRU\�WKDQ
LQ�QDWXUH� SUHVHUYHV����7KH� SXUVXLW� RI� JOREDO� HTXDOLW\�� WRR��PXVW� EH� SDUW� RI
+DOI�(DUWK�VRFLDOLVP�LI�LW�LV�JRLQJ�WR�VWDQG�DQ\�FKDQFH�RI�EHLQJ�UHDOL]HG��%\
UHIXVLQJ� WR� FRXQWHQDQFH� UHVWULFWLRQV� RQ� HQHUJ\� XVH� LQ� WKH� ULFK� ZRUOG�
1RUWKHUQ� HQYLURQPHQWDOLVWV� KDYH� IRVWHUHG� OLWWOH� VROLGDULW\� ZLWK� SRWHQWLDO
DOOLHV� LQ� WKH� *OREDO� 6RXWK���� $QG� VR� RQ�� 1HROLEHUDOV� KDYH� QRW� QHHGHG� WR
GLYLGH� DQG� FRQTXHU� WKHLU� HQHPLHV� EHFDXVH� OLEHUDWRU\� PRYHPHQWV� KDYH
REOLJHG�ZLWK�WKHLU�RZQ�LQWHUPLQDEOH�IHXGV�

+RZ� VXFK� D� +DOI�(DUWK� VRFLDOLVW� FRDOLWLRQ� PLJKW� FRPH� WR� SRZHU� ZH
FDQQRW� VD\�� ,Q�VRPH�FRXQWULHV� LW�PLJKW� IROORZ�D�SDWK�VLPLODU� WR� WKH� ULVH�RI
1HOVRQ� 0DQGHOD� DQG� WKH� $IULFDQ� 1DWLRQDO� &RQJUHVV� LQ� 6RXWK� $IULFD�� D
PL[WXUH�RI�VWULNHV��GLYHVWPHQW��VDERWDJH��HOHFWLRQV��ER\FRWWV��DQG�YLROHQFH�
,Q�RWKHU�FRXQWULHV�D�SXUHO\�HOHFWRUDO�VWUDWHJ\�PLJKW�ZRUN��EXW�VXFK�D�YLFWRU\
ZRXOG� RQO\� PDUN� D� QHZ� SKDVH� RI� VWUXJJOH�� .DUO� 0DU[� DSSURYHG� RI
FRPSHWLQJ�LQ�HOHFWLRQV�EXW�SUHGLFWHG�WKDW�LI�D�GHGLFDWHG�VRFLDOLVW�SDUW\�ZHUH
WR�HYHU�ZLQ��WKH�UXOLQJ�FODVV�ZRXOG�XQOHDVK�D�µSUR�VODYHU\�UHEHOOLRQ¶�DJDLQVW
D� µSHDFHIXO� DQG� OHJDO� UHYROXWLRQ¶����1HDUO\� D� FHQWXU\� ODWHU�� WKLV� SUHGLFWLRQ
ZDV� ERUQH� RXW� E\� WKH� PDVVDFUH� LQ� &KLOH� LQ� ������ $V� KLVWRULDQ� (ULF
+REVEDZP� REVHUYHG� LQ� LWV� EORRG\� DIWHUPDWK�� µWKH� /HIW� KDV� JHQHUDOO\
XQGHUHVWLPDWHG�WKH�IHDU�DQG�KDWUHG�RI�WKH�5LJKW��WKH�HDVH�ZLWK�ZKLFK�ZHOO�
GUHVVHG�PHQ�DQG�ZRPHQ�DFTXLUH�D�WDVWH�IRU�EORRG¶����2QH�VKRXOG�QRW�H[SHFW
WKH�QHROLEHUDOV�WR�PHHNO\�DFFHSW�GHIHDW�

7KH� 1DUUDWLYH� $UN

,Q� ������ (GZDUG� %HOODP\� ZURWH� /RRNLQJ� %DFNZDUG�� KLV� YLVLRQ� RI� D
KDUPRQLRXV�IXWXULVWLF�VRFLDOLVP�LQ�WKH�\HDU���������+RZHYHU��LW�LV�KDUGHU�WR
VKDUH� %HOODP\¶V� RSWLPLVP�ZKHQ�ZH� ORRN� EDFNZDUG� IURP� ������$OWKRXJK
WKH� IXWXUH� PD\� DSSHDU� EOHDN� QRZ�� LW� LV� DOO� WKH� PRUH� SUHVVLQJ� WR� LPDJLQH
XWRSLDQ� DOWHUQDWLYHV� WR� PRWLYDWH� DQG� PRELOL]H� WKH� GLVSLULWHG� PDVVHV�� µ7R
PDQ\� WKRXVDQGV� RI� LVRODWHG� WKLQNHUV¶�� UDGLFDO� HFRQRPLVW� -�� $�� +REVRQ
REVHUYHG��µ>/RRNLQJ� %DFNZDUG@�RIIHUHG�WKH�ILUVW�GLVWLQFWLYHO\�PRUDO�VXSSRUW
DQG� VWLPXOXV� WR� ODUJH� SURMHFWV� RI� VWUXFWXUDO� UHIRUP� LQ� LQGXVWU\� DQG



SROLWLFV¶���� )RU� XV�� DJUHHLQJ� RQ� WKH� GHWDLOV� RI�ZKDW� WKDW� XWRSLD�PLJKW� ORRN
OLNH�PDWWHUV�OHVV�WKDQ�DJUHHLQJ�WKDW�VSHFXODWLRQ�LV�D�YLWDO�SROLWLFDO�DFW��7KLV
PHDQV�UHYLYLQJ�WKH�XWRSLDQ�VRFLDOLVW�WUDGLWLRQ�WKDW�KDV�IRU�IDU�WRR�ORQJ�EHHQ
PDUJLQDOL]HG�E\�WKH�µVFLHQWLILF�VRFLDOLVP¶�RI�0DU[LVP��:KDW�ZDV�D�QXDQFHG
FULWLTXH�RI�XWRSLDQ�VRFLDOLVP�LQ�0DU[¶V�KDQGV�EHFDPH�D�EOXGJHRQ�ZLHOGHG
E\� KLV� HSLJRQHV� ZKR� VFRUQHG� SRVW�UHYROXWLRQDU\� SURSRVDOV� DV� IULYRORXV
µUHFLSHV� IRU� WKH� FRRNVKRSV� RI� WKH� IXWXUH¶���� &RQGHVFHQVLRQ� WRZDUGV
XWRSLDQLVP�LV�QRW�RQO\�SRHWLFDOO\�LPSRYHULVKHG�EXW�DOVR�D� WDFWLFDO�PLVWDNH�
EHFDXVH�LW�OLPLWV�WKH�/HIW¶V�DELOLW\�WR�LPSOHPHQW�D�VRFLDOLVW�SURJUDPPH�XSRQ
WDNLQJ�SRZHU��7KHUH�LV�LQ�IDFW�D�OLWHUDO�QHHG�WR�ZULWH�UHFLSHV�IRU�VRFLHW\�DIWHU
WKH� UHYROXWLRQ�� EHFDXVH� WKH� HQYLURQPHQWDO� FULVLV� PDNHV� FOHDU� WKDW� WKRVH
FRRN�VKRSV� PXVW� EH� YHJDQ�� 7KLQN� WKHQ� RI� +DOI�(DUWK� 6RFLDOLVP� DV� D
FRRNERRN� GLYLGHG� LQWR� IRXU� FRXUVHV�� WKH� SKLORVRSKLFDO�� WKH� PDWHULDO�� WKH
WHFKQLFDO��DQG�WKH�LPDJLQDWLYH�

7KH� ILUVW� FKDSWHU� FDQ� EH� WKRXJKW� RI� DV� D� GHOLFDWH� KRUV� G¶RHXYUH�� ,W
DWWHPSWV�WR�VHW�WKH�SKLORVRSKLFDO�IRXQGDWLRQV�IRU�D�QHZ�HFR�VRFLDOLVP�PXFK
LQ�WKH�ZD\�WKDW�WKH�QHROLEHUDOV�RI�WKH�����V�ZRUNHG�IURP�ILUVW�SULQFLSOHV�WR
UHYLYH� OLEHUDOLVP�� 7R� GR� VR� ZH� JR� EDFN� WR� ������ ZKHQ� WKUHH� FRPSHWLQJ
SKLORVRSKLHV�RI�QDWXUH�HPHUJHG�VLPXOWDQHRXVO\�±�WKRVH�RI�*��:��)��+HJHO�
7KRPDV�0DOWKXV��DQG�(GZDUG�-HQQHU��+HJHO�EHOLHYHG�WKDW�KXPDQLW\�ZRXOG
HYHQWXDOO\� IXOO\� µKXPDQL]H¶�DQG�FRQWURO�QDWXUH�� DQ�DWWLWXGH� WRZDUGV�QDWXUH
WKDW�ZRXOG� ODWHU� EH� FDOOHG� µ3URPHWKHDQLVP¶� DQG� DGRSWHG�E\�0DU[� DQG�KLV
IROORZHUV�� :KLOH� 0DOWKXV¶� LQIOXHQFH� RQ� WKH� HQYLURQPHQWDO� PRYHPHQW
SHDNHG� LQ� WKH� ����V� DQG� ����V�� KLV� GUHDG� RI� µRYHUSRSXODWLRQ¶� UHPDLQV
ZLGHVSUHDG�DPRQJ�JUHHQ�DFWLYLVWV�DQG� WKLQNHUV� WRGD\�� -HQQHU��ZKR�VWXGLHG
DQG� SRSXODUL]HG� WKH� VPDOOSR[� YDFFLQH�� SUHVFLHQWO\� ZDUQHG� DJDLQVW
KXPDQLW\¶V� XQQDWXUDO� GRPLQLRQ� RYHU� WKH� DQLPDO� NLQJGRP�� 7KLV� VXUYH\� RI
WKH� ODWH� HLJKWHHQWK� FHQWXU\� OHDGV� XV� WR� WKH� FHQWUDO� SUREOHP� FRQIURQWHG� E\
QHROLEHUDOV�GXULQJ�WKH�PLG�WZHQWLHWK��ZKDW�FDQ�ZH�NQRZ"�:KLOH�QHROLEHUDOV
VWUHVV� WKH� XQNQRZDELOLW\� RI� WKH� PDUNHW� ±� ZKLFK� LV� ZK\� FHQWUDO� SODQQLQJ
FRXOG�QHYHU�UHSODFH�LW�±�ZH�FRXQWHU�WKDW�QDWXUH�LV�PXFK�PRUH�FRPSOH[��7KH
HQYLURQPHQWDO�FULVLV�IRUFHV�XV�WR�GHFLGH�EHWZHHQ�FRQWUROOLQJ�WKH�PDUNHW�DQG
FRQWUROOLQJ�QDWXUH��D�GLOHPPD�WKDW�LV�HVSHFLDOO\�FOHDU�LQ�WKH�FDVH�RI�650��$
QHZ�HFR�VRFLDOLVP��WKHQ��PXVW�EH�EDVHG�RQ�WKH�XQNQRZDELOLW\�RI�QDWXUH�DQG�
FRQVHTXHQWO\��WKH�QHHG�WR�FRQWURO�WKH�HFRQRP\�ZLWKLQ�VDIH�OLPLWV�

7KH� VHFRQG� FKDSWHU� LV� D� KHDUW\� DSSHWL]HU�� ZKHUH� ZH� EHJLQ� WR� XVH� WKH
SULQFLSOHV�GHYHORSHG�LQ�WKH�ILUVW�FKDSWHU�WR�GHFLGH�XSRQ�DQ�DUUD\�RI�VROXWLRQV



EDVHG�RQ� WKHLU�PDWHULDO�FKDUDFWHULVWLFV��:H�DUH� LQWHUHVWHG� LQ�VXFK� WKLQJV�DV
\LHOGV� SHU� KHFWDUH� DQG�ZDWWV� SHU� VTXDUH�PHWUH� RI� YDULRXV� DJULFXOWXUDO� DQG
HQHUJ\� V\VWHPV�� )LUVW� ZH� IRFXV� RQ� WKH� VROXWLRQV� RIIHUHG� E\� PDLQVWUHDP
HQYLURQPHQWDOLVWV�� ELRHQHUJ\� FDUERQ� FDSWXUH� DQG� VHTXHVWUDWLRQ� �%(&&6��
QXFOHDU�SRZHU��DQG�:LOVRQ¶V�+DOI�(DUWK��:H�VKRZ�KRZ�WKHVH�SROLFLHV�±�\HV�
HYHQ�+DOI�(DUWK� ±� GR� QRW� VXIILFH� WR� UHYHUVH� WKH� ELRVSKHUH¶V� GHWHULRUDWLRQ�
7KLV� LV� EHFDXVH� HQHUJ\�� ELRGLYHUVLW\�� DQG� FDUERQ� VHTXHVWUDWLRQ� DUH� QRW� WKH
WKUHH� VHSDUDWH� VSKHUHV� WKH\� DSSHDU� WR� EH� LQ� HQYLURQPHQWDO� GLVFRXUVH� EXW
UDWKHU�D�VLQJOH�SUREOHP�PHGLDWHG�WKURXJK�WKH�VFDUFLW\�RI�ODQG��7KLV�LQVLJKW�
ZKLFK�ZH�JOHDQ�IURP�H[DPLQLQJ�WKH�VKRUWFRPLQJV�RI�WKHVH�WKUHH�µVROXWLRQV¶�
KHOSV� XV� GHYHORS� WKH�PDWHULDO� DVSHFWV� RI� +DOI�(DUWK� VRFLDOLVP�� YHJDQLVP�
UHQHZDEOHV�ZLWK�HQHUJ\�TXRWDV��DQG�SODQHWDU\�UHZLOGLQJ�

7KH�PDLQ� FRXUVH�� WKH� WKLUG� FKDSWHU�� GHOYHV� LQWR� WKH� GHYLOLVKO\� GLIILFXOW
SUREOHP�RI�SODQQLQJ��,I�LW�LV�QHFHVVDU\�WR�SUHYHQW�WKH�PDUNHW�FRPPRGLI\LQJ
DQG� FRQWUROOLQJ� DOO� RI� QDWXUH�� DQG�ZH� DOVR� KDYH� D� VHQVH� RI� ZKDW�PDWHULDO
JRDOV�ZH�ZDQW�WR�DFKLHYH��KRZ�WKHQ�LV�LW�SRVVLEOH�WR�RUJDQL]H�SURGXFWLRQ�DQG
FRQVXPSWLRQ� ZLWKRXW� D� PDUNHW"� :H� GUDZ� RQ� D� UDQJH� RI� LQIOXHQFHV�
LQFOXGLQJ� 6RYLHW� F\EHUQHWLFV� DQG� PDWKHPDWLFV�� &KLOH¶V� µ&\EHUV\Q¶
SURJUDPPH�� PHWHRURORJ\�� DQG� FXWWLQJ�HGJH� LQWHJUDWHG� DVVHVVPHQW� PRGHOV
�,$0V��XVHG�E\�FOLPDWH�VFLHQWLVWV�WRGD\��:H�KDYH�HYHQ�FRQVWUXFWHG�D�+DOI�
(DUWK� VRFLDOLVW� SODQQLQJ� JDPH� WR� LOOXVWUDWH� WKH� GLIILFXOW� WUDGH�RIIV� VXFK� D
VRFLHW\�ZRXOG�KDYH� WR�QDYLJDWH��:H� LQYLWH�\RX� WR�XVH� WKH�PRGHO�RQOLQH�DW
KWWS���KDOI�HDUWK��VR�WKDW�\RX��WRR��FDQ�EH�D�+DOI�(DUWK�VRFLDOLVW�SODQQHU��:LWK
WKLV�SUHOLPLQDU\�PRGHO�LQ�KDQG��ZH�WU\�WR�HQYLVLRQ�ZKDW�D�FRPSOHWH�JOREDO
VLPXODWLRQ�PLJKW�ORRN�OLNH��DQG�WKXV�EULQJ�XV�FORVHU�WR�SODQQLQJ�WKH�ZRUOG�

)RU�GHVVHUW�ZH�LQGXOJH�LQ�XWRSLDQ�VRFLDOLVW�ILFWLRQ��2XU�VWRU\�LV�D�PRGHVW
FRQWULEXWLRQ� WR� D� OLWHUDWXUH� WKDW� LQFOXGHV� 7KRPDV�0RUH¶V�8WRSLD� ������� ±
ZKLFK� .DUO� .DXWVN\� UHJDUGHG� DV� µWKH� IRUHJOHDP� RI�0RGHUQ� 6RFLDOLVP¶� ±
%HOODP\¶V�/RRNLQJ� %DFNZDUG���������:LOOLDP�0RUULV¶�1HZV� IURP� 1RZKHUH
�������� 8UVXOD� .�� /H�*XLQ¶V�7KH� 'LVSRVVHVVHG� �������� DQG� PDQ\� RWKHUV�
,QVWHDG� RI� WKLQNLQJ� DEVWUDFWO\� DERXW� HSLVWHPRORJ\� RU� RQ� D� JOREDO� VFDOH� LQ
WHUPV�RI�FOLPDWH�PRGHOV��ZH�IRFXV�RXU�SHUVSHFWLYH�RQ�D�QHLJKERXUKRRG�DQG
WU\�WR�LPDJLQH�TXRWLGLDQ�OLIH�XQGHU�+DOI�(DUWK�VRFLDOLVP��:KDW�ZRXOG�LW�EH
OLNH�WR�ZRUN�ZLWKRXW�WKH�WKUHDW�RI�XQHPSOR\PHQW"�+RZ�ZRXOG�HFRQRPLF�FR�
RUGLQDWLRQ� IXQFWLRQ�ZLWKRXW�PRQH\�RU� D�PDUNHW"�:KDW�PLJKW� LW� EH� OLNH� WR
OLYH� LQ�D�ZRUOG�ZKHUH�QDWXUH�FDQ�UHFRYHU�EHFDXVH�KDOI� WKH�SODQHW�KDV�EHHQ



UHZLOGHG"�:KDW� GRHV� LW� PHDQ� WR� OLYH� LQ� D� VRFLHW\� ZKHUH� WKH� HFRQRP\� LV
FRQVFLRXVO\�DQG�GHPRFUDWLFDOO\�FRQWUROOHG"

+DOI�(DUWK� 6RFLDOLVP¶V� IRXU�FRXUVH�VWUXFWXUH�RIIHUV� IRRG� IRU� WKRXJKW� LQ
WZR�ZD\V��7KH�ILUVW�LV�DV�D�SURVSHFWXV�RXWOLQLQJ�ZKDW�ZRXOG�EH�QHFHVVDU\�WR
WUDQVFHQG�WKH�HQYLURQPHQWDO�FULVLV��6RPH�RI�RXU�UHDGHUV�PLJKW�EH�VFHSWLFDO
RI� RXU� SURJUDPPH� RI� UHZLOGLQJ� DQG� FHQWUDO� SODQQLQJ�� DQG� WKHUHIRUH� ZH
LQYLWH� WKHP� WR� XVH� WKH� ERRN� D� VHFRQG�ZD\�� DV� D� JXLGH� WR� XWRSLDQ� WKRXJKW
H[SHULPHQWV�� 3URFHHGLQJ� DORQJ� WKH� VDPH� WKUHH� OHYHOV� RI� DQDO\VLV�� DQRWKHU
EXGGLQJ�IXWXULVW�FRXOG�PDNH�MXGJHPHQWV�WKDW�GLIIHU�IURP�RXUV��3HUKDSV�WKH
NH\� SKLORVRSKLFDO� SULQFLSOH� RI� HFR�VRFLDOLVP� LV� QRW� WKH� XQNQRZDELOLW\� RI
QDWXUH�EXW� VRPHWKLQJ�HOVH�� VD\�� WKH�K\EULGLW\�RI�QDWXUH�DQG�FXOWXUH��$W� WKH
QH[W� VWHS�� RXU� XWRSLDQ� UHDGHU� FRXOG� RSW� IRU� QXFOHDU� SRZHU� RU� HYHQ� 650�
UDWKHU� WKDQ� D� IXOO\� UHQHZDEOH� V\VWHP��$QRWKHU� FKRLFH� FRXOG� EH� FUHDWLQJ� D
7ZR�7KLUGV� (DUWK� WR� UHGXFH� H[WLQFWLRQ� WR� HYHQ� ORZHU� OHYHOV� ����������  
������� /DVWO\�� RQH� PLJKW� FRPH� XS� ZLWK� D� PRGH� RI� HFRQRPLF� GLVWULEXWLRQ
GLIIHUHQW� IURP� RXU� F\EHUQHWLF� FHQWUDO� SODQQLQJ� DQG� LQVWHDG� HVSRXVH� DQ
µHFRV\VWHP� RI� PDUNHWV¶���� 6XFK� D� UHDGHU� ZRXOG� GHYLVH� D� XWRSLD� GLIIHUHQW
IURP�+DOI�(DUWK�VRFLDOLVP��DQG�WKDW�LV�ILQH��IRU�ZH�GR�QRW�SUHWHQG�WR�KDYH�DOO
WKH�DQVZHUV�WR�WKH�ZRUOG¶V�PRVW�GLIILFXOW�TXHVWLRQV�

)RU� WRR� ORQJ� WKH�/HIW� KDV�EHHQ�EHWWHU� DW� FULWLTXH� WKDQ�FUHDWLQJ� LWV� RZQ
SRVLWLYH�SURSRVDOV�� ,Q� WKH� UDUH� FKDQFH� WKDW� WKH\� WDNH�SRZHU�� VRFLDOLVWV�ZLOO
IDOWHU� DQG� IDOO� ZLWKRXW� D� SURJUDPPH� WR� JXLGH� WKH� WUDQVLWLRQ� EH\RQG
FDSLWDOLVP��+DOI�(DUWK�VRFLDOLVP��ZH�KRSH��LV�D�YLVLRQ�RI�WKH�IXWXUH�WKDW�FDQ
GHYHORS� LQWR� D� WRWDO� DOWHUQDWLYH� WR� FDSLWDOLVP�� LQFOXGLQJ� HYHU\WKLQJ� IURP�D
SODQ� IRU� UHVRXUFH� DOORFDWLRQ� WR� DQ� RXWOLQH� RI� ZKDW� OLIH� ZLOO� IHHO� OLNH�� :H
LQYLWH�HYHU\RQH�IURP�DOO�OLEHUDWRU\�WUDGLWLRQV�WR�MRLQ�XV�LQ�WKH�UHYROXWLRQDU\
NLWFKHQ� WR� WKLQN� XS�PDQ\�QHZ� UHFLSHV� DQG�ZRUN� WRJHWKHU� WR� UHDOL]H� WKHP�
,QGHHG�� ZH� QHHG� PDQ\� VSHFXODWLYH� FRQWULEXWLRQV� RQ� WKH� SROLWLFDO� KRUL]RQ
EHIRUH�LW�LV�VXIIXVHG�ZLWK�D�VXOSKXURXV�PLVW�DQG�WKH�IXWXUH�EHFRPHV�DV�GLP
DV�WKH�IL[HG�JUH\�VNLHV�RI�QHROLEHUDO�KHJHPRQ\�



$SSHQGL[

$VVXPSWLRQV� IRU� WKH� OLQHDU� SURJUDPPLQJ�PRGHO� RXWOLQHG� LQ� FKDSWHU� WKUHH
DUH�DV�IROORZV�

:H� DVVXPH� D� SRSXODWLRQ� RI� ��� ELOOLRQ� SHRSOH�� DOO� WR� EH� VXSSOLHG� D
QXWULWLRQDOO\� VXIILFLHQW� GLHW� DQG� DOORWWHG� DQ� HTXDO� HQHUJ\� TXRWD�� 7RWDO
KDELWDEOH� ODQG� DUHD� LV� ������������ NP�� �VHH� +DQQDK� 5LWFKLH� DQG� 0D[
5RVHU�� µ/DQG� 8VH¶�� 2XU� :RUOG� LQ� 'DWD�� 6HSWHPEHU� �����
RXUZRUOGLQGDWD�RUJ��

:H� DVVXPH� WZR� ELRSK\VLFDO� ERXQGDULHV�� DW� OHDVW� ��� SHU� FHQW� RI� ODQG
������������ NP��� PXVW� EH� OHIW� WR� QDWXUH�� DQG� FDUERQ� HPLVVLRQV� PXVW� EH
PLWLJDWHG� VXFK� WKDW�� DVVXPLQJ� PRGHUDWH� FOLPDWH� VHQVLWLYLW\�� WHPSHUDWXUHV
ZLOO�QRW�H[FHHG�D�VPDOO�DPRXQW�RI�ZDUPLQJ������RU���&��GHSHQGLQJ�RQ�WKH
SODQ��

)RU�D����SHU�FHQW�FKDQFH�RI�NHHSLQJ�ZDUPLQJ�EHORZ�����&��ZH�DVVXPH�D
UHPDLQLQJ� FDUERQ� EXGJHW� RI� ���� JLJDWRQQHV� RI� &2��� JHQHURXV� JLYHQ� WKDW
IRXU�\HDUV�KDYH�SDVVHG�VLQFH�WKH�,3&&�HVWLPDWH�ZDV�PDGH��$VVXPLQJ�HTXDO
HPLVVLRQV�DFURVV�WKH�SRSXODWLRQ�IRU�WKH�UHPDLQGHU�RI�WKH�FHQWXU\��WKDW�JLYHV
�����WRQQHV�&2��\HDU�SHUVRQ��/LPLWLQJ�ZDUPLQJ�WR���&�LV�PXFK�HDVLHU��ZLWK
D� EXGJHW� RI� ������ JLJDWRQQHV� &2��� FRUUHVSRQGLQJ� WR� ����� WRQQHV
&2��\HDU�SHUVRQ�� $OWKRXJK� UHZLOGLQJ� DQG� HYHQ� VRPH� GHSOR\PHQW� RI
FDUERQ�UHPRYDO� WHFKQRORJLHV� ZRXOG� UHGXFH� &2�� DQG� JLYH� VRPH� ZLJJOH
URRP��ZH�GR�QRW�IDFWRU�WKLV�LQWR�RXU�FDOFXODWLRQV���)RU�WKHVH�FDUERQ�EXGJHWV�
VHH�.HOO\�/HYLQ��µ$FFRUGLQJ�WR�1HZ�,3&&�5HSRUW��WKH�:RUOG�,V�RQ�7UDFN�WR
([FHHG� ,WV� ³&DUERQ� %XGJHW´� LQ� ��� <HDUV¶�� :RUOG� 5HVRXUFHV� ,QVWLWXWH�� �
2FWREHU�������ZUL�RUJ��

/DQG� XVH� DQG� HPLVVLRQV� IRU� YDULRXV� GLHWV� ZHUH� PHQWLRQHG� HDUOLHU� LQ
FKDSWHU� WKUHH�� EXW� WR� UHLWHUDWH�� WKHUH� DUH� WKUHH� RSWLRQV� WKH� OLQHDU



SURJUDPPLQJ�DOJRULWKP�FDQ�FKRRVH�IURP��RPQLYRU\��ZLWK������KHFWDUHV�DQG
�����WRQQHV�FDUERQ�\HDU�SHUVRQ��YHJHWDULDQLVP��ZLWK������KHFWDUHV�DQG�����
WRQQHV�� DQG� YHJDQLVP�� ZLWK� ����� KHFWDUHV� DQG� ����� WRQQHV�� 7KH� VXP� RI
YHJHWDULDQV��YHJDQV��DQG�RPQLYRUHV�HTXDOV�WKH�JOREDO�SRSXODWLRQ�

:H� DVVXPH� VRPH� SRUWLRQ� RI� WKH� ZRUOG¶V� DJULFXOWXUH� LV� µUHJHQHUDWLYH¶�
PHDQLQJ�WKDW�UHIRUPV�DUH�WDNHQ�WR�SURWHFW�VRLO�FDUERQ�DQG�UHGXFH�HPLVVLRQV�
:KLOH� VRPH� UHJHQHUDWLYH�DJULFXOWXUH� DGYRFDWHV� WKLQN� HPLVVLRQV� FRXOG� EH
QHJDWLYH�� ZH� WDNH� WKH�PRUH�PRGHVW� ILJXUH� RI� ��� SHU� FHQW� UHGXFWLRQ� FLWHG
HDUOLHU��:H�DVVXPH�UHJHQHUDWLYH�DJULFXOWXUH�KDV� ORZHU�\LHOGV�DQG� WKHUHIRUH
QHHGV� PRUH� ODQG� WR� SURGXFH� DV� PXFK� IRRG� DV� FRQYHQWLRQDO� DJULFXOWXUH�
IROORZLQJ�DQ�HVWLPDWH�IRU�RUJDQLF�FURSV��ZH�HVWLPDWH�D����SHU�FHQW�UHGXFWLRQ
LQ�UHJHQHUDWLYH�\LHOGV���6HH�9HUHQD�6HXIHUW�HW�DO���µ&RPSDULQJ�WKH�<LHOGV�RI
2UJDQLF�DQG�&RQYHQWLRQDO�$JULFXOWXUH¶��1DWXUH������QR�������>����@�����±
�����:H�SLFN�DQ�DPELWLRXV����SHU�FHQW�RI�DJULFXOWXUH�WR�EH�µUHJHQHUDWLYH¶�LQ
WKLV�VHQVH�� WKRXJK�DV� ORQJ�DV�DJULFXOWXUDO�HPLVVLRQV�DUH�UHGXFHG�EHORZ�WKH
SHU�FDSLWD�DOORZDQFH��PRVW� UHOHYDQW� LQ� WKH�����&�FDVH���PRGHO�RXWSXW� LVQ¶W
RYHUO\�VHQVLWLYH�WR�WKLV�TXDQWLW\�

(PLVVLRQV�DQG�ODQG�XVH�ILJXUHV�IRU�GLIIHUHQW�SRZHU�JHQHUDWLRQ�PHWKRGV
DUH�DVVXPHG�DV�IROORZV��FRDO�DQG�SHWUROHXP�KDYH�HPLVVLRQV�RI�����DQG����
NJ� &2��\HDU�:� UHVSHFWLYHO\�� FDOFXODWHG� XVLQJ� WKH� VDPH� VRXUFH� DV� WKH
PHWKDQH� �QDWXUDO�JDV�� HPLVVLRQV� LQ� WKH� WH[W��ZKLOH� WKHLU� ODQG�XVH�FRVWV� DUH
������:�P��IRU�FRDO��KLJK�YDULDQFH�DV�ZLWK�PHWKDQH��6PLO��3RZHU� 'HQVLW\�
�����DQG�����:�P��IRU�SHWUROHXP�������JOREDO�PHDQ�IRU�H[WUDFWLRQ��6PLO�
3RZHU� 'HQVLW\�� ������ PHWKDQH�� WR� UHLWHUDWH� WKH� WH[W�� FRVWV� ���� NJ
&2��\HDU�:�ZLWK� D� SRZHU� GHQVLW\� RI� ������:�P��� ELRIXHOV�� FRQFHQWUDWHG
VRODU� SRZHU� �&63��� SKRWRYROWDLFV�� DQG�ZLQG� DUH� DOO� DVVXPHG� WR� KDYH� ]HUR
HPLVVLRQV�� &63�� SKRWRYROWDLFV�� DQG�ZLQG� KDYH� SRZHU� GHQVLWLHV� RI� ���� ���
DQG����:�P��UHVSHFWLYHO\��ZKLOH�OLTXLG�ELRIXHOV�IURP�D�PL[�RI�HWKDQRO�DQG
ELRGLHVHO�KDYH�SRZHU�GHQVLWLHV�RI�����:�P���DQG�VROLG�ELRIXHOV�IURP�ZRRG
DQG�JDVHRXV�ELRIXHOV�IURP�SK\WRPDVV�KDYH�D�GHQVLW\�RI�����:�P���%R[����
LQ�6PLO��3RZHU� 'HQVLW\�������

)ROORZLQJ�6PLO¶V�HVWLPDWHV��ZH�DVVXPH�ZLQG�DQG�VRODU�SRZHU�FRPSRVH
HTXDO� SDUWV� RI� HOHFWULFLW\� JHQHUDWLRQ�� ,Q� WKH� 86� LQ� ������ ��� SHU� FHQW� RI
IRVVLO�IXHO�XVH�ZHQW�WR�HOHFWULFLW\�����SHU�FHQW�WR�OLTXLG�IXHOV��DQG����SHU�FHQW
WR� VROLG� DQG� JDVHRXV� IXHOV��+HQFH�ZH� FRQVLGHU� IRXU� VFHQDULRV�� RQH�ZKHUH
MXVW� HOHFWULFLW\� JHQHUDWLRQ� LV�PDGH� UHQHZDEOH� EXW� WKH� RYHUDOO�PL[� UHPDLQV



WKH�VDPH��RQH�ZKHUH�HOHFWULFLW\�JHQHUDWLRQ�LV�UHQHZDEOH�DQG�IXHO�XVH�IDOOV�E\
���SHU�FHQW�GXH�WR�UHIRUPV�VXFK�DV�WKH�VWULFW�UDWLRQLQJ�RI�WUDQVSRUWDWLRQ��DQ
XSWLFN� LQ� UHF\FOLQJ�PDWHULDOV� OLNH� VWHHO�� DQG� FXUWDLOPHQW� RI� RWKHU� UHVRXUFH
XVH��QHZ�HQHUJ\�PL[�LV����SHU�FHQW�HOHFWULFLW\�����SHU�FHQW�OLTXLG�IXHOV����
SHU�FHQW�VROLG�JDVHRXV�IXHOV���RQH�ZKHUH�DOO�EXW����SHU�FHQW�RI� OLTXLG�IXHOV
DUH�HQWLUHO\�HOHFWULILHG�DQG�VROLG�JDVHRXV� IXHO�XVH�KDOYHG� �QHZ�PL[����SHU
FHQW�HOHFWULFLW\����SHU�FHQW�OLTXLG�IXHOV��DQG����SHU�FHQW�VROLG�JDVHRXV�IXHOV��
DQG�RQH�RI�WRWDO�HOHFWULILFDWLRQ�RI�DOO�VHFWRUV��)RU�HOHFWULFLW\�JHQHUDWLRQ��WKH
OLQHDU� SURJUDPPLQJ� PRGHO� LV� IUHH� WR� FKRRVH� DQ\� IXHO� VRXUFH�� )RU� OLTXLG
IXHOV��LW�PXVW�PHHW�WKH�TXRWD�XVLQJ�RQH�RI�OLTXLG�ELRIXHOV�RU�SHWUROHXP��)RU
VROLG�JDVHRXV�IXHOV��LW�PXVW�XVH�VROLG�JDVHRXV�ELRIXHOV��PHWKDQH��RU�FRDO�

7KH�PRGHO�LV�UXQ�XVLQJ�WKH�3X/3�SDFNDJH�LQ�3\WKRQ�
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,QWURGXFWLRQ

7KRPDV�.QXWVRQ�HW�DO���µ7URSLFDO�&\FORQHV�DQG�&OLPDWH�&KDQJH�$VVHVVPHQW��3DUW�,,��3URMHFWHG
5HVSRQVH�WR�$QWKURSRJHQLF�:DUPLQJ¶��%XOOHWLQ� RI� WKH� $PHULFDQ� 0HWHRURORJLFDO� 6RFLHW\������QR�
����������(���±���
'DYLG�.HLWK��$� &DVH� IRU� &OLPDWH� *HRHQJLQHHULQJ� �0,7� 3UHVV�� ������� ����'DYLG�.HLWK�� µ7KH
3HULOV� DQG�3URPLVH� RI�6RODU�*HRHQJLQHHULQJ¶�� OHFWXUH� DW�+DUYDUG�0XVHXP�RI�1DWXUDO�+LVWRU\�
&DPEULGJH��0$�����2FWREHU�������<RX7XEH�YLGHR�����������\RXWXEH�FRP�
'DYLG�:��.HLWK�HW�DO���µ6WUDWRVSKHULF�6RODU�*HRHQJLQHHULQJ�:LWKRXW�2]RQH�/RVV¶��3URFHHGLQJV
RI� WKH� 1DWLRQDO� $FDGHP\� RI� 6FLHQFHV������QR������������������±���
'DQLHO� -�� &]LF]R� HW� DO��� µ8QDQWLFLSDWHG� 6LGH� (IIHFWV� RI� 6WUDWRVSKHULF� $OEHGR� 0RGLILFDWLRQ
3URSRVDOV�'XH�WR�$HURVRO�&RPSRVLWLRQ�DQG�3KDVH¶��6FLHQWLILF� 5HSRUWV����QR���������������
µ023� ��� +LJKOLJKWV¶�� (DUWK� 1HJRWLDWLRQV� %XOOHWLQ� ���� QR�� ���� �������� HQE�LLVG�RUJ�� 6DUD
6WHIDQLQL�� µ86� DQG� 6DXGL� $UDELD� %ORFN� *HRHQJLQHHULQJ� *RYHUQDQFH� 3XVK¶�� &OLPDWH� +RPH
1HZV�����0DUFK�������FOLPDWHFKDQJHQHZV�FRP�
-RVKXD�+RUWRQ�DQG�'DYLG�.HLWK��µ6RODU�*HRHQJLQHHULQJ�DQG�2EOLJDWLRQV�WR�WKH�*OREDO�3RRU¶��LQ
&OLPDWH� -XVWLFH� DQG� *HRHQJLQHHULQJ�� (WKLFV� DQG� 3ROLF\� LQ� WKH� $WPRVSKHULF� $QWKURSRFHQH��HG�
&KULVWRSKHU�-��3UHVWRQ��5RZPDQ�	�/LWWOHILHOG��������
-RKQ�/DXHUPDQ�DQG�7DVRV�9RVVRV��µ3DQGHPLF�%RQGV�3D\LQJ�����)DFH�7KHLU�/LPLWV�LQ�(EROD�+LW
&RQJR¶��%ORRPEHUJ� 4XLQW�����$XJXVW�������EORRPEHUJTXLQW�FRP�
-HUHP\�%ODFNPDQ��0LFDK�0DLGHQEHUJ��DQG�6\OYLD�9DUQKDP�2¶5HJDQ��µ0H[LFR¶V�'LVDVWHU�%RQGV
:HUH� 0HDQW� WR� 3URYLGH� 4XLFN� &DVK� DIWHU� +XUULFDQHV� DQG� (DUWKTXDNHV�� %XW� ,W� 2IWHQ� +DVQ¶W
:RUNHG�2XW�7KDW�:D\¶��/RV� $QJHOHV� 7LPHV����$SULO�������ODWLPHV�FRP�
&KULVWRSKHU� -��6PLWK�HW� DO��� µ,PSDFWV�RI�6WUDWRVSKHULF�6XOIDWH�*HRHQJLQHHULQJ�RQ�*OREDO�6RODU
3KRWRYROWDLF� DQG�&RQFHQWUDWLQJ� 6RODU� 3RZHU�5HVRXUFH¶�� -RXUQDO� RI� $SSOLHG� 0HWHRURORJ\� DQG
&OLPDWRORJ\� ���� QR�� �� �������� ����±���� ([[RQ0RELO��2XWORRN� IRU� (QHUJ\�� $� 3HUVSHFWLYH� WR
����� �������� ���� FRUSRUDWH�H[[RQPRELO�FRP�(QHUJ\�DQG�HQYLURQPHQW�/RRNLQJ�
IRUZDUG�2XWORRN�IRU�(QHUJ\�
µ7KH�:RUOG�8UJHQWO\�1HHGV� WR� ([SDQG� ,WV�8VH� RI�&DUERQ� 3ULFHV¶��(FRQRPLVW�� ���0D\� �����
HFRQRPLVW�FRP�
7R�NHHS�ZDUPLQJ�EHORZ�����&��WKH�,3&&�HVWLPDWHV�WKDW�FDUERQ�WD[HV�ZLOO�KDYH�WR�IDOO� LQWR�WKH
UDQJH�RI������WR��������E\�������0DUF�+DIVWHDG�DQG�3DXO�3LFFLDQR��µ&DOFXODWLQJ�9DULRXV�)XHO
3ULFHV�XQGHU� D�&DUERQ�7D[¶��5HVRXUFHV�� ���1RYHPEHU� ������ UHVRXUFHVPDJ�RUJ�� ,3&&��*OREDO
:DUPLQJ� RI� ����&�� $Q� ,3&&� 6SHFLDO� 5HSRUW�������������
([[RQ0RELO��2XWORRN� IRU� (QHUJ\����
,ELG������
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,ELG������
µ$� :RUOG� 7XUQHG� 8SVLGH� 'RZQ¶�� (FRQRPLVW�� ��� )HEUXDU\� ������ -DFTXHV� /HVOLH�� µ8WLOLWLHV
*UDSSOH�ZLWK�5RRIWRS�6RODU�DQG�WKH�1HZ�(QHUJ\�/DQGVFDSH¶��<DOH� (QYLURQPHQW� ��������$XJXVW
������H����\DOH�HGX�
7KHUH�DUH�QR�JRRG�RSWLRQV�IRU�VWRUDJH�LQ�D�UHQHZDEOH�HQHUJ\�V\VWHP��'DPV�DUH�TXLWH�GHVWUXFWLYH�
ZKLOH� EDWWHULHV� KDYH� D� YHU\� ORZ� HQHUJ\� GHQVLW\�� 5LFKDUG� +HLQEHUJ� DQG� 'DYLG� )ULGOH\�� 2XU
5HQHZDEOH� )XWXUH�� /D\LQJ� WKH� 3DWK� IRU� 2QH� +XQGUHG� 3HUFHQW� &OHDQ� (QHUJ\� �,VODQG� 3UHVV�
���������±��
'DYLG� 0F'HUPRWW� +XJKHV�� µ7R� 6DYH� WKH� &OLPDWH�� *LYH� 8S� WKH� 'HPDQG� IRU� &RQVWDQW
(OHFWULFLW\¶��%RVWRQ� 5HYLHZ����2FWREHU�������ERVWRQUHYLHZ�QHW�
/LQQHD� ,�� /DHVWDGLXV� HW� DO��� µ1R� 0HDW�� /HVV� 0HDW�� RU� %HWWHU� 0HDW�� 8QGHUVWDQGLQJ� 1*2
0HVVDJLQJ� &KRLFHV� ,QWHQGHG� WR� $OWHU� 0HDW� &RQVXPSWLRQ� LQ� /LJKW� RI� &OLPDWH� &KDQJH¶�
(QYLURQPHQWDO� &RPPXQLFDWLRQ�����QR��������������±�����%ULDQ�0DFKRYLQD��.HQQHWK�-��)HHOH\�
DQG�:LOOLDP�-��5LSSOH��µ%LRGLYHUVLW\�&RQVHUYDWLRQ��7KH�.H\�,V�5HGXFLQJ�0HDW�&RQVXPSWLRQ¶�
6FLHQFH� RI� WKH� 7RWDO� (QYLURQPHQW����������������±���
µ0HDW� DQG� 0HDW� 3URGXFWV¶�� )RRG� DQG� $JULFXOWXUH� 2UJDQL]DWLRQ� RI� WKH� 8QLWHG� 1DWLRQV�
IDR�RUJ�DJ�
0DU\� -�� *LOFKULVW� HW� DO��� µ7KH� 3RWHQWLDO� 5ROH� RI� &RQFHQWUDWHG� $QLPDO� )HHGLQJ� 2SHUDWLRQV� LQ
,QIHFWLRXV� 'LVHDVH� (SLGHPLFV� DQG� $QWLELRWLF� 5HVLVWDQFH¶��(QYLURQPHQWDO� +HDOWK� 3HUVSHFWLYHV
�����QR���������������±����.DWH�.HOODQG��µ)UHQFK�*HUPDQ�(�� FROL�/LQN�6HHQ�LQ�6SURXWHG�6HHGV¶�
5HXWHUV�����-XQH�������UHXWHUV�FRP��:LP�YDQ�GHU�+RHN�HW�DO���µ(SLGHPLF�4�)HYHU�LQ�+XPDQV�LQ
WKH�1HWKHUODQGV¶��$GYDQFHV� LQ� ([SHULPHQWDO� 0HGLFLQH� DQG� %LRORJ\����������������±���
µ,QIOXHQ]D�� +�1�¶��:RUOG� +HDOWK� 2UJDQL]DWLRQ��ZKR�LQW�QHZV�URRP�T�D�GHWDLO�LQIOXHQ]D�K�Q��
-DPHV�6WXUFNH��µ%XUQLQJ�,VVXH¶��*XDUGLDQ�����$XJXVW������
)RU�D�FULWLFLVP�RI�FXOOLQJ��VHH�6XVDQQH�+��6RNRORZ�HW�DO���µ(FRORJLFDO�,QWHUYHQWLRQV�WR�3UHYHQW
DQG�0DQDJH�=RRQRWLF�3DWKRJHQ�6SLOORYHU¶��3KLORVRSKLFDO� 7UDQVDFWLRQV� RI� WKH� 5R\DO� 6RFLHW\� %�
%LRORJLFDO� 6FLHQFHV������QR�������������������������'DQLHO�*��6WUHLFNHU�HW�DO���µ(FRORJLFDO�DQG
$QWKURSRJHQLF�'ULYHUV�RI�5DELHV�([SRVXUH�LQ�9DPSLUH�%DWV��,PSOLFDWLRQV�IRU�7UDQVPLVVLRQ�DQG
&RQWURO¶��3URFHHGLQJV� RI� WKH� 5R\DO� 6RFLHW\� %�� %LRORJLFDO� 6FLHQFHV������QR�������������������±
���
-RQDWKDQ�$��3DW]�HW�DO���µ8QKHDOWK\�/DQGVFDSHV��3ROLF\�5HFRPPHQGDWLRQV�RQ�/DQG�8VH�&KDQJH
DQG� ,QIHFWLRXV� 'LVHDVH� (PHUJHQFH¶�� (QYLURQPHQWDO� +HDOWK� 3HUVSHFWLYHV� ����� QR�� ��� �������
����±��
:RUOG�+HDOWK�2UJDQL]DWLRQ��$� %LOOLRQ� 9RLFHV�� /LVWHQLQJ� DQG� 5HVSRQGLQJ� WR� WKH� +HDOWK� 1HHGV� RI
6OXP� 'ZHOOHUV� DQG� ,QIRUPDO� 6HWWOHUV� LQ� 1HZ� 8UEDQ� 6HWWLQJV� �:+2�.REH� &HQWUH�� ������� ��
ZKR�LQW�VRFLDOBGHWHUPLQDQWV��)RU�D�FRXQWHUYDLOLQJ�DQDO\VLV�RQ�WKLV�TXHVWLRQ��VHH�$DURQ�%HQDQDY�
µ'HPRJUDSK\� DQG� 'LVSRVVHVVLRQ�� ([SODLQLQJ� WKH� *URZWK� RI� WKH� *OREDO� ,QIRUPDO�:RUNIRUFH�
����±����¶��6RFLDO� 6FLHQFH� +LVWRU\�����QR���������������±����
&RUQHOLD�'DKHLP�DQG�2OH�:LQWHUPDQQ�������� 7KH� )XWXUH� RI� :RUN��%HUWHOVPDQQ�6WLIWXQJ��������
����EHUWHOVPDQQ�VWLIWXQJ�GH�
:RUOG� ,QHTXDOLW\� /DE�� :RUOG� ,QHTXDOLW\� 5HSRUW� ������ ([HFXWLYH� 6XPPDU\�� )LJ�� (��
ZLU�����ZLG�ZRUOG�ILOHV�
)LRQD� +DUYH\�� µ:RUOG¶V� 5LFKHVW� ��� &DXVH� 'RXEOH� &2�� (PLVVLRQV� RI� 3RRUHVW� ����� 6D\V
2[IDP¶��*XDUGLDQ�����6HSWHPEHU������
$PRQJ�RWKHUV��'DYLG�.HLWK��D�OHDGLQJ�JHRHQJLQHHU��KDV�UHFHLYHG�GHDWK�WKUHDWV�IURP�FKHPWUDLOV
FRQVSLUDF\� WKHRULVWV�� 9LUJLQLD� *HZLQ�� µ5HDO�/LIH� 6WRULHV� RI� 2QOLQH� +DUDVVPHQW� ±� DQG� +RZ
6FLHQWLVWV�*RW�7KURXJK�,W¶��1DWXUH�����2FWREHU�������QDWXUH�FRP�
5D\PRQG�3LHUUHKXPEHUW��µ7KH�7URXEOH�ZLWK�*HRHQJLQHHUV�³+DFNLQJ�WKH�3ODQHW´¶��%XOOHWLQ� RI� WKH
$WRPLF� 6FLHQWLVWV�����-XQH�������WKHEXOOHWLQ�RUJ�
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6LPRQ�)DFWRU��µ7KH�([SHULPHQWDO�(FRQRP\�RI�*HRHQJLQHHULQJ¶��-RXUQDO� RI� &XOWXUDO� (FRQRP\
���QR���������������±���
6WHYHQ� '�� /HYLWW� DQG� 6WHSKHQ� -�� 'XEQHU�� 6XSHU)UHDNRQRPLFV�� *OREDO� &RROLQJ�� 3DWULRWLF
3URVWLWXWHV�� DQG� :K\� 6XLFLGH� %RPEHUV� 6KRXOG� %X\� /LIH� ,QVXUDQFH� �:LOOLDP� 0RUURZ�� ������
3KLOLS�0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH�� +RZ� 1HROLEHUDOLVP� 6XUYLYHG� WKH
)LQDQFLDO� 0HOWGRZQ� �9HUVR�� ������� ����� *HRHQJLQHHU� 'DYLG� .HLWK¶V� VWDUW�XS� &DUERQ
(QJLQHHULQJ�LV�VXSSRUWHG�E\�&KHYURQ�DQG�0XUUD\�(GZDUGV��D�&DQDGLDQ�WDU�VDQGV�PDJQDWH��6HH
FDUERQHQJLQHHULQJ�FRP�RXU�WHDP�
4XLWH�D�IHZ�ZHOO�NQRZQ�LQWHOOHFWXDOV�DWWHQGHG�WKLV�OX[XU\�KRWHO�OLEHUDO�MDPERUHH��LQFOXGLQJ�.DUO
3RSSHU��5D\PRQG�$URQ��0LOWRQ�)ULHGPDQ��/XGZLJ�YRQ�0LVHV��0LFKDHO�3RODQ\L��DQG�%HUWUDQG
GH�-RXYHQHO��2QO\�RQH�ZRPDQ��KLVWRULDQ�9HURQLFD�:HGJZRRG��ZDV�LQYLWHG��6HH�%UXFH�&DOGZHOO�
µ0RQW�3qOHULQ�����¶��LQ�)URP� WKH� 3DVW� WR� WKH� )XWXUH�� ,GHDV� DQG� $FWLRQV� IRU� D� )UHH� 6RFLHW\��HG�
-RKQ�%��7D\ORU��0RQW�3qOHULQ�6RFLHW\�������������KRRYHU�RUJ�
)ULHGULFK�+D\HN�� µ7KH�8VH� RI�.QRZOHGJH� LQ� 6RFLHW\¶��$PHULFDQ� (FRQRPLF� 5HYLHZ� ���� QR�� �
�������������3KLOLS�0LURZVNL�VXPPDUL]HV�+D\HN¶V�LQQRYDWLRQ�DV�UHFDVWLQJ�WKH�PDUNHW�DV�D�VRUW
RI�DOO�NQRZLQJ�µLQIRUPDWLRQ�SURFHVVRU¶��0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH�����
0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH�����
,ELG��� ����� 0LURZVNL� REVHUYHV� WKDW� QHROLEHUDOV� µKDYH� EHHQ� DEOH� WR� SURPRWH� DQG� FRRUGLQDWH
LQWHUORFNLQJ� IXOO�VSHFWUXP�EUDFHV�RI�DOWHUQDWLYH�SROLFLHV� WKDW�H[SDQG�XQWLO� WKH\�HQWLUHO\� ILOO� WKH
SXEOLF�VSDFH�RI�SHUFHLYHG�DOWHUQDWLYHV�¶�7KHUH�DUH�DOVR�PDQ\�ZD\V�WR�PDNH�D�PDUNHW��VHH�3KLOLS
0LURZVNL�DQG�(GZDUG�1LN�.KDK��7KH� .QRZOHGJH� :H� +DYH� /RVW� LQ� ,QIRUPDWLRQ�� 7KH� +LVWRU\� RI
,QIRUPDWLRQ� LQ� 0RGHUQ� (FRQRPLFV��2[IRUG�8QLYHUVLW\�3UHVV��������
6WXDUW�+DOO��µ7KDWFKHU¶V�/HVVRQV¶��0DU[LVP� 7RGD\��0DUFK�����������
-HUHP\�+DQFH��µ&RXOG�:H�6HW�$VLGH�+DOI�WKH�(DUWK�IRU�1DWXUH"¶��*XDUGLDQ�����-XQH������
,Q� ������:LOVRQ� DQG�0DF$UWKXU� RIIHUHG� WKH� IRUPXOD� RI�6�  � &$]�� µZKHUH�6� LV� WKH� QXPEHU� RI
VSHFLHV��$�LV�WKH�DUHD��&�LV�D�FRQVWDQW�WKDW�YDULHV�ZLGHO\�DPRQJ�WD[D�DQG�DFFRUGLQJ�WR�WKH�XQLW�RI
DUHD�PHDVXUHPHQW��DQG�]�LV�D�FRQVWDQW�ZKLFK�IDOOV�LQ�PRVW�FDVHV�EHWZHHQ������DQG������¶�(GZDUG
2��:LOVRQ�DQG�5REHUW�+��0DF$UWKXU��7KH� 7KHRU\� RI� ,VODQG� %LRJHRJUDSK\��3ULQFHWRQ�8QLYHUVLW\
3UHVV�� ������� ���� ,Q� KLV� UHFHQW� ERRN�+DOI�(DUWK��:LOVRQ� XVHV� WKH� IRUPXOD� RI� WKH� IRXUWK� URRW�
HTXLYDOHQW� WR� VHWWLQJ� ]�  � ������ (GZDUG� 2�� :LOVRQ�� +DOI�(DUWK�� 2XU� 3ODQHW¶V� )LJKW� IRU� /LIH
�/LYHULJKW�������������
6DUDK�*LEEHQV��µ/HVV�7KDQ���3HUFHQW�RI�WKH�2FHDQ�,V�³+LJKO\�3URWHFWHG´¶��1DWLRQDO� *HRJUDSKLF�
��� 6HSWHPEHU� ������ QDWLRQDOJHRJUDSKLF�FRP�� .HQGDOO� 5�� -RQHV� HW� DO��� µ2QH�7KLUG� RI� *OREDO
3URWHFWHG�/DQG�,V�XQGHU�,QWHQVH�+XPDQ�3UHVVXUH¶��6FLHQFH������QR�������������������
:LOVRQ��+DOI�(DUWK������
.DWH�(�� -RQHV� HW� DO��� µ*OREDO� 7UHQGV� LQ�(PHUJLQJ� ,QIHFWLRXV�'LVHDVHV¶��1DWXUH� ����� QR�� ����
������������
7R�FLWH�RQH�RI�PDQ\�JULP�VWDWLVWLFV��DW�OHDVW�����HQYLURQPHQWDO�DFWLYLVWV�ZHUH�NLOOHG�LQ�������ZLWK
FDVXDOWLHV� GLVSURSRUWLRQDWHO\� ERUQH� E\� ,QGLJHQRXV� DFWLYLVWV� LQ� /DWLQ�$PHULFD��0pOLVVD�*RGLQ�
µ5HFRUG�1XPEHU�RI�(QYLURQPHQWDO�$FWLYLVWV�.LOOHG�LQ�����¶��7LPH�����-XO\�������WLPH�FRP�
$ODQ�%HDWWLH�DQG�-DPHV�3ROLWL�� µ³,�0DGH�D�0LVWDNH�´�$GPLWV�*UHHQVSDQ¶��)LQDQFLDO� 7LPHV�� ��
2FWREHU�������IW�FRP�
4XLQQ� 6ORERGLDQ�� µ$QWL�¶��HUV� DQG� WKH� 5DFLVW�/LEHUWDULDQ� $OOLDQFH�� +RZ� D� 6FKLVP� DPRQJ
$XVWULDQ� 6FKRRO� 1HROLEHUDOV� +HOSHG� 6SDZQ� WKH�$OW� 5LJKW¶��3XEOLF� &XOWXUH� ���� QR�� �� �������
���±���� 0HOLQGD� &RRSHU�� µ7KH� $OW�5LJKW�� 1HROLEHUDOLVP�� /LEHUWDULDQLVP� DQG� WKH� )DVFLVW
7HPSWDWLRQ¶�� 7KHRU\�� &XOWXUH� 	� 6RFLHW\� �$SULO� ������� �±���� 4XLQQ� 6ORERGLDQ� DQG� 'LHWHU
3OHKZH�� µ1HROLEHUDOV� $JDLQVW� (XURSH¶�� LQ�0XWDQW� 1HROLEHUDOLVP�� 0DUNHW� 5XOH� DQG� 3ROLWLFDO
5XSWXUHV�� HG��:LOOLDP�&DOOLVRQ�DQG�=DFKDU\�0DQIUHGL� �)RUGKDP�8QLYHUVLW\�3UHVV�����������±
����
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µ0RQWKO\�&2�¶��&2��HDUWK��FR��HDUWK�PRQWKO\�FR��
5LFKDUG� %HWWV�� µ0HW� 2IILFH�� $WPRVSKHULF� &2�� 1RZ�+LWWLQJ� ����+LJKHU� 7KDQ� 3UH�,QGXVWULDO
/HYHOV¶��&DUERQ�%ULHI�����0DUFK�������FDUERQEULHI�RUJ�
µ0RUH�7KDQ�+DOI�RI�$OO�&2��(PLVVLRQV�6LQFH������(PLWWHG�LQ�WKH�/DVW����<HDUV¶��,QVWLWXWH� IRU
(XURSHDQ� (QYLURQPHQWDO� 3ROLF\�� ��� $SULO� ������ LHHS�HX�� µ:RUOG� RI� &KDQJH�� $PD]RQ
'HIRUHVWDWLRQ¶��1$6$�(DUWK�2EVHUYDWRU\��HDUWKREVHUYDWRU\�QDVD�JRY�
µ'HIRUHVWDWLRQ�+DV�6ORZHG�'RZQ�EXW�6WLOO�5HPDLQV�D�&RQFHUQ��1HZ�81�5HSRUW�5HYHDOV¶��81
1HZV�����-XO\�������QHZV�XQ�RUJ�
0LFKDHO�3HUHOPDQ��)DUPLQJ� IRU� 3URILW� LQ� D� +XQJU\� :RUOG�� &DSLWDO� DQG� WKH� &ULVLV� LQ� $JULFXOWXUH
�$OODQKHOG�� 2VPXQ�� ������� 7KH� FRXQWU\¶V� EXWFKHUV� VODXJKWHUHG� �� ELOOLRQ� FKLFNHQV� LQ� ������ D
JULVO\�QXPEHU�WKDW�KDV�LQFUHDVHG�PRUH�WKDQ�ILYHIROG�WKUHH�GHFDGHV�ODWHU��)$267$7��IDR�RUJ�
$QGUHDV�0DOP��µ&KLQD�DV�&KLPQH\�RI�WKH�:RUOG��7KH�)RVVLO�&DSLWDO�+\SRWKHVLV¶��2UJDQL]DWLRQ
	� (QYLURQPHQW�����QR���������������±���
:H� ZLOO� VHH� VRPH� H[DPSOHV� RI� WKLV� GDUN� KLVWRU\� LQ� FKDSWHU� WZR�� SDUWLFXODUO\� LQ� WKH� $IULFDQ
FRQWH[W��)RU�1RUWK�$PHULFD�� VHH� IRU� H[DPSOH�.DUO� -DFRE\��&ULPHV� $JDLQVW� 1DWXUH�� 6TXDWWHUV�
3RDFKHUV�� DQG� WKH� +LGGHQ� +LVWRU\� RI� $PHULFDQ� &RQVHUYDWLRQ� �8QLYHUVLW\� RI�&DOLIRUQLD� 3UHVV�
������
)ULHGULFK� +D\HN�� µ3ODQQLQJ�� 6FLHQFH� DQG� )UHHGRP¶�� 1DWXUH� ���� �������� ����� 6FLHQFH� DQG
WHFKQRORJ\�VWXGLHV��ZKLFK�WRGD\�LV�GRPLQDWHG�E\�WKH�H[SOLFLWO\�DQWL�0DU[LVW�SKLORVRSKHU�%UXQR
/DWRXU� DQG� KLV� HSLJRQHV�� HPHUJHG� DV� DQ� DFDGHPLF� ILHOG� DIWHU� 6RYLHW� DQG� %ULWLVK� 0DU[LVW
SKLORVRSKHUV� �VXFK� DV� -��'��%HUQDO��1LNRODL�%XNKDULQ�� DQG�0LNKDLO�%DNKWLQ��PHW� DW� WKH� ����
,QWHUQDWLRQDO� &RQJUHVV� RI� WKH� +LVWRU\� RI� 6FLHQFH� LQ� /RQGRQ�� 6HH� *DU\�:HUVNH\��7KH� 9LVLEOH
&ROOHJH�� 7KH� &ROOHFWLYH� %LRJUDSK\� RI� %ULWLVK� 6FLHQWLILF� 6RFLDOLVWV� RI� WKH� ����V� �+ROW��5LQHKDUW
DQG�:LQVWRQ���������FKDSWHU���
:LOO�.\POLFND��µ+XPDQ�6XSUHPDFLVP��:K\�$UH�$QLPDO�5LJKWV�$FWLYLVWV�6WLOO�WKH�³2USKDQV�RI
WKH� /HIW´"¶�� 1HZ� 6WDWHVPDQ�� ��� $SULO� ������ QHZVWDWHVPDQ�FRP�� 5\DQ� *XQGHUVRQ�� µ0DU[¶V
&RPPHQWV�RQ�$QLPDO�:HOIDUH¶��5HWKLQNLQJ� 0DU[LVP�����QR���������������±��
$PLH� µ%UHH]H¶� +DUSHU�� µ'HDU� 3RVW�5DFLDO� :KLWH� 9HJDQV�� ³$OO� /LYHV� 0DWWHU´� ,V� D� 5DFLDO
0LFURDJJUHVVLRQ�&RQWULEXWLQJ�WR�2XU�'DLO\�6WUXJJOH�ZLWK�5DFLDO�%DWWOH�)DWLJXH¶��6LVWDK� 9HJDQ�
���-DQXDU\�������VLVWDKYHJDQ�FRP��6XPPHU�$QQH�%XUWRQ��µ6WRS�&RPSDULQJ�%ODFN�/LYHV�0DWWHU
WR� $QLPDO� 5LJKWV¶�� 7HQGHUO\�� �� -XQH� ������ PHGLXP�FRP�WHQGHUO\PDJ�� IRU� D� FULWLTXH� RI� WKH
DQLPDO�ULJKWV� PRYHPHQW� IURP� D� GLVDELOLW\� VWXGLHV� SHUVSHFWLYH�� VHH� 6XQDXUD� 7D\ORU��%HDVWV� RI
%XUGHQ�� $QLPDO� DQG� 'LVDELOLW\� /LEHUDWLRQ� �1HZ� 3UHVV�� ������� 'DYLG� 6]W\EHO�� µ&DQ� WKH
7UHDWPHQW�RI�$QLPDOV�%H�&RPSDUHG�WR�WKH�+RORFDXVW"¶��(WKLFV� DQG� WKH� (QYLURQPHQW�����QR���
����������±����
µ:K\�%ODFN�$PHULFDQV�$UH�0RUH�/LNHO\�WR�%H�9HJDQ¶��%%&�����6HSWHPEHU�������EEF�FRP�
8SWRQ�6LQFODLU��7KH� -XQJOH��3HQJXLQ�������>����@�������
$O\VVD�%DWWLVWRQL��µ/LYLQJ��1RW�-XVW�6XUYLYLQJ¶��-DFRELQ�����$XJXVW�������MDFRELQPDJ�FRP�
µ,W¶V�1RW� ,QWHUVHFWLRQDO�� ,W¶V�'[(��$Q�([SRVp�:ULWWHQ� E\�'[(¶V�9LFWLPV¶��'LVPDQWOH� '[(�� ��
6HSWHPEHU� ������ GLVPDQWOHG[H�� ZRUGSUHVV�FRP�� 2ZHQ� +DWKHUOH\�� µ$� 7DOH� RI� 5DSH� &ODLPV�
$EXVHV�RI�3RZHU�DQG�WKH�6RFLDOLVW�:RUNHUV�3DUW\¶��*XDUGLDQ����)HEUXDU\������
7KLQJV�KDYH�EHFRPH�EHWWHU�ODWHO\��VHH�-RDQQD�.HUU��µ*UHHQSHDFH�$SRORJ\�WR�,QXLW�IRU�,PSDFWV�RI
6HDO�&DPSDLJQ¶��*UHHQSHDFH�� ��� -XQH� ������ JUHHQSHDFH�RUJ�� )RU� D� KLVWRULFDO� SHUVSHFWLYH�� VHH
5\DQ�7XFNHU�-RQHV��µ:KHQ�(QYLURQPHQWDOLVWV�&URVVHG�WKH�6WUDLW��6XEVLVWHQFH�:KDOHUV��+LSSLHV�
DQG�WKH�6RYLHWV¶��5&&� 3HUVSHFWLYHV��QR��������������±��
5LFKDUG� 6FKXVWHU� HW� DO��� µ9HUWHEUDWH� %LRGLYHUVLW\� RQ� ,QGLJHQRXV�0DQDJHG� /DQGV� LQ� $XVWUDOLD�
%UD]LO�� DQG� &DQDGD� (TXDOV� 7KDW� LQ� 3URWHFWHG� $UHDV¶�� (QYLURQPHQWDO� 6FLHQFH� 	� 3ROLF\� ���
���������±��
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0DKDWKLU�ELQ�0RKDPDG�ULJKWO\�VFROGHG�GHOHJDWHV�GXULQJ�WKH������5LR�(DUWK�6XPPLW��µ:KHQ�WKH
ULFK� FKRSSHG� GRZQ� WKHLU� RZQ� IRUHVWV�� EXLOW� WKHLU� SRLVRQ�EHOFKLQJ� IDFWRULHV�� DQG� VFRXUHG� WKH
ZRUOG�IRU�FKHDS�UHVRXUFHV�� WKH�SRRU�VDLG�QRWKLQJ��,QGHHG�WKH\�SDLG�IRU� WKH�GHYHORSPHQW�RI� WKH
ULFK��1RZ� WKH� ULFK�FODLP�D� ULJKW� WR� UHJXODWH� WKH�GHYHORSPHQW�RI�SRRU�FRXQWULHV�¶�0DKDWKLU�ELQ
0RKDPDG��DGGUHVV�WR�WKH�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��5LR�GH
-DQHLUR��%UD]LO�����-XQH��������PDKDWKLU�FRP�
)ULHGULFK�(QJHOV��µ3UHIDFH�WR�WKH�(QJOLVK�(GLWLRQ¶��LQ�&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\�
YRO�����E\�.DUO�0DU[��3HQJXLQ�������>����@�������
(ULF� +REVEDZP�� µ7KH�0XUGHU� RI� &KLOH¶��1HZ� 6RFLHW\�� ��� 6HSWHPEHU� ������ TXRWHG� LQ� 5DOSK
0LOLEDQG��µ7KH�&RXS�LQ�&KLOH¶��-DFRELQ�����6HSWHPEHU������
/RRNLQJ� %DFNZDUG�ZDV�RQH�RI�WKH�UHDO�EORFNEXVWHUV�RI�WKH�QLQHWHHQWK�FHQWXU\��DORQJVLGH�8QFOH
7RP¶V� &DELQ�DQG�%HQ�+XU�
-RKQ�$WNLQVRQ�+REVRQ��µ(GZDUG�%HOODP\�DQG�WKH�8WRSLDQ�5RPDQFH¶��+XPDQLWDULDQ�����������
�����TXRWHG�LQ�0DWWKHZ�%HDXPRQW��LQWURGXFWLRQ�WR�/RRNLQJ� %DFNZDUG�� ����±������E\�(GZDUG
%HOODP\��2[IRUG�8QLYHUVLW\�3UHVV�������>����@���[YLL�
.DUO�0DU[��µ3RVWIDFH�WR�WKH�6HFRQG�(GLWLRQ¶��LQ�&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��YRO���
�3HQJXLQ�� ����� >����@��� ���� 6HH� DOVR�� H�J��� .DUO�0DU[� DQG� )ULHGULFK� (QJHOV��7KH� &RPPXQLVW
0DQLIHVWR��3HQJXLQ�������>����@�����±��
3KLOLS�0LURZVNL��µ0DUNHWV�&RPH�WR�%LWV��(YROXWLRQ��&RPSXWDWLRQ�DQG�0DUNRPDWD�LQ�(FRQRPLF
6FLHQFH¶��-RXUQDO� RI� (FRQRPLF� %HKDYLRU� 	� 2UJDQL]DWLRQ�����QR���������������±���

��� %LQGLQJ� 3URPHWKHXV

3HGHU�$QNHU��µ7KH�(FRORJLFDO�&RORQL]DWLRQ�RI�6SDFH¶��(QYLURQPHQWDO� +LVWRU\�����QR�����������
����
&\UXV�.��%R\QWRQ�DQG�$UWKXU�.��&ROOLQJ�� µ6ROLG�$PLQH�&2��5HPRYDO�6\VWHP�IRU�6XEPDULQH
$SSOLFDWLRQ¶�� 6$(� 7UDQVDFWLRQV� ��� �������� ����� (XJHQH� $�� 5DPVNLOO�� µ1XFOHDU� 6XEPDULQH
+DELWDELOLW\¶��6$(� 7UDQVDFWLRQV����������������
%XFNPLQVWHU�)XOOHU��2SHUDWLQJ� 0DQXDO� IRU� 6SDFHVKLS� (DUWK��6LPRQ�	�6FKXVWHU��������
7KH�JHRGHVLF�GRPH�RQO\�JDUQHUHG� LWV�JUHHQ�YHQHHU� LQ������DW� WKH�0LODQ�7ULHQQDOH� �WKH� WKHPH
WKDW�\HDU��µ/LIH�%HWZHHQ�$UWLIDFW�DQG�1DWXUH��'HVLJQ�DQG�WKH�(QYLURQPHQWDO�&KDOOHQJH¶��ZKHQ
)XOOHU� ZRQ� WKH� *UDQ� 3UHPLR� DZDUG� IRU� KLV� ���PHWUH�KLJK� FDUGERDUG� KHPLVSKHUH� WKDW� ZDV
DVVHPEOHG� RQ� VLWH� XVLQJ� GLUHFWLRQV� RQ� WKH� FDUGERDUG� LWVHOI�� µ*HRGHVLF� 'RPHV¶�� %XFNPLQVWHU
)XOOHU�,QVWLWXWH��EIL�RUJ�
)RU�DQ�HODERUDWLRQ�RI�WKLV�WHUP��VHH�$QNHU��µ(FRORJLFDO�&RORQL]DWLRQ¶������
$IWHU� WKH�&ROG�:DU�� WKH�86�RSWHG� LQVWHDG� WR� FROODERUDWH�ZLWK�5XVVLD� LQ�EXLOGLQJ�D�YHVVHO� WKDW
ZRXOG� EHFRPH� WKH� ,QWHUQDWLRQDO� 6SDFH� 6WDWLRQ�� 6DELQH� +|KOHU�� µ7KH� (QYLURQPHQW� DV� D� /LIH
6XSSRUW�6\VWHP��7KH�&DVH�RI�%LRVSKHUH��¶��+LVWRU\� DQG� 7HFKQRORJ\�����QR���������������
$QNHU��µ(FRORJLFDO�&RORQL]DWLRQ¶�������,QFLGHQWDOO\��%LRVSKHUH���DQG�'LVQH\¶V�(SFRW�&HQWHU�LQ
)ORULGD�ERWK�IHDWXUH�JHRGHVLF�GRPHV�
7KH�EHHV�ZHUH�DOUHDG\�KDYLQJ�D�KDUG�WLPH��EHFDXVH�WKH�ZLQGRZSDQHV�EORFNHG�XOWUDYLROHW�OLJKW�
ZKLFK�WKH\�QHHGHG�WR�JXLGH�WKHLU�VLJKW�DQG�QDYLJDWLRQ��µ/HH�3LYQLN�DW�%LRVSKHUH��¶��$UW� 9LHZHU�
��6HSWHPEHU�������DUWYLHZHU�RUJ�
)RU�H[DPSOH��LQ�VRPH�SDUWV�RI�VRXWK�ZHVWHUQ�&KLQD�WRGD\��KDQG�SROOLQDWRUV�KDYH�UHSODFHG�ORFDO
EHHV�NLOOHG�E\�SHVWLFLGHV��'DYH�*RXOVRQ�� µ3ROOLQDWLQJ�E\�+DQG��'RLQJ�%HHV¶�:RUN¶�� LQWHUYLHZ
E\�1DWDOLH�0XOOHU��'HXWVFKH� :HOOH�����-XO\�������GZ�FRP�
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0DUN�1HOVRQ��µ%LRVSKHUH����:KDW�5HDOO\�+DSSHQHG"¶��'DUWPRXWK� $OXPQL� 0DJD]LQH��0D\±-XQH
������ GDUWPRXWKDOXPQLPDJD]LQH�FRP�� -DQH� 3R\QWHU�� µ:KDW� /HVVRQV� &DPH� 2XW� RI� %LRVSKHUH
�"¶��LQWHUYLHZ�E\�*X\�5D]��135�����6HSWHPEHU�������QSU�RUJ�
-RHO�(��&RKHQ�DQG�'DYLG�7LOPDQ��µ%LRVSKHUH���DQG�%LRGLYHUVLW\�±�7KH�/HVVRQV�6R�)DU¶��6FLHQFH
�����QR��������������������
-DPHV�.��:HWWHUHU� HW� DO��� µ(FRORJLFDO�'RPLQDQFH�E\�3DUDWUHFKLQD� ORQJLFRUQLV� �+\PHQRSWHUD�
)RUPLFLGDH���DQ�,QYDVLYH�7UDPS�$QW�� LQ�%LRVSKHUH��¶��)ORULGD� (QWRPRORJLVW� ����QR���� �������
���±��
&RKHQ�DQG�7LOPDQ��µ%LRVSKHUH���DQG�%LRGLYHUVLW\¶�������
.ROEHUW¶V�ERRN�SRSXODUL]HG�WKH�FRQFHSW�PRUH�UHFHQWO\��EXW�LW�ZDV�FRLQHG�HDUOLHU��6HH�5LFKDUG�(�
/HDNH\�DQG�5RJHU�/HZLQ��7KH� 6L[WK� ([WLQFWLRQ�� 3DWWHUQV� RI� /LIH� DQG� WKH� )XWXUH� RI� +XPDQNLQG
�$QFKRU���������1RUPDQ�0\HUV��7KH� 6LQNLQJ� $UN�� $� 1HZ� /RRN� DW� WKH� 3UREOHP� RI� 'LVDSSHDULQJ
6SHFLHV��3HUJDPRQ�3UHVV��������
*HUDUGR�&HEDOORV��3DXO�5��(KUOLFK��DQG�3HWHU�+��5DYHQ��µ9HUWHEUDWHV�RQ�WKH�%ULQN�DV�,QGLFDWRUV
RI� %LRORJLFDO� $QQLKLODWLRQ� DQG� WKH� 6L[WK� 0DVV� ([WLQFWLRQ¶�� 3URFHHGLQJV� RI� WKH� 1DWLRQDO
$FDGHP\� RI� 6FLHQFHV������QR��������������������HPSKDVLV�DGGHG��
5REHUW� &RVWDQ]D� HW� DO��� µ&KDQJHV� LQ� WKH� *OREDO� 9DOXH� RI� (FRV\VWHP� 6HUYLFHV¶�� *OREDO
(QYLURQPHQWDO� &KDQJH� ��� �������� ���±���5REHUW�&RVWDQ]D� VWDUWHG� WKLV�ZKROH� JHQUH�ZKHQ� KH
ILUVW�SXW�D�SULFH�RQ�QDWXUH�LQ�������VRPH�����WULOOLRQ�DQQXDOO\��6HH�5REHUW�&RVWDQ]D�HW�DO���µ7KH
9DOXH�RI� WKH�:RUOG¶V�(FRV\VWHP�6HUYLFHV� DQG�1DWXUDO�&DSLWDO¶��1DWXUH� ����� QR�� ����� �������
���±���
2VFDU�:LOGH��µ/DG\�:LQGHUPHUH¶V�)DQ¶��LQ�)LYH� 3OD\V� E\� 2VFDU� :LOGH� �%DQWDP�%RRNV��������
���
7HUU\�3LQNDUG��+HJHO�� $� %LRJUDSK\��&DPEULGJH�8QLYHUVLW\�3UHVV������������
7KRPDV�0DOWKXV��$Q� (VVD\� RQ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ�� DV� ,W� $IIHFWV� WKH� )XWXUH� ,PSURYHPHQW
RI� 6RFLHW\�� :LWK� 5HPDUNV� RQ� WKH� 6SHFXODWLRQV� RI� 0U�� *RGZLQ�� 0�� &RQGRUFHW�� DQG� 2WKHU� :ULWHUV
�-��-RKQVRQ�����������
$QGUHD�$��5XVQRFN��µ+LVWRULFDO�&RQWH[W�DQG�WKH�5RRWV�RI�-HQQHU¶V�'LVFRYHU\¶��+XPDQ� 9DFFLQHV
	� ,PPXQRWKHUDSHXWLFV� ���� QR�� �� �������� ������ 6WLOO�� %ULWDLQ¶V� XSWDNH� RI� WKH� QHZ� WUHDWPHQW
WUDLOHG�EHKLQG� WKDW�RI� UHYROXWLRQDU\�)UDQFH��ZKRVH�DUP\�FDUULHG�RXW�DQ�HDUO\�PDVV�YDFFLQDWLRQ
FDPSDLJQ�DV�HDUO\�DV������
5D\PRQG�3ODQW�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�WKLV�ZRUN�IRU�+HJHO¶V�VXEVHTXHQW�SKLORVRSK\��VHH
KLV�µ+HJHO�DQG�3ROLWLFDO�(FRQRP\��3DUW�,�¶��1HZ� /HIW� 5HYLHZ����QR����������������±��
*HRUJ� :�� )�� +HJHO�� 3KLORVRSK\� RI� 1DWXUH�� %HLQJ� 3DUW� 7ZR� RI� WKH� (QF\FORSDHGLD� RI� WKH
3KLORVRSKLFDO� 6FLHQFHV� ��������2[IRUG�8QLYHUVLW\�3UHVV�������������
*HRUJ� :�� )�� +HJHO�� µ7KH� 6SLULW� RI� &KULVWLDQLW\� DQG� ,WV� )DWH¶�� LQ� 2Q� &KULVWLDQLW\�� (DUO\
7KHRORJLFDO� :ULWLQJV� E\� )ULHGULFK� +HJHO��WUDQV��7��0��.QR[��+DUSHU�	�%URWKHUV�������������
+HJHO� QRWHV� WKDW� WKH�*UHHN�P\WK� RI� WKH� )ORRG�ZDV� TXLWH� GLIIHUHQW� IURP� WKH� -HZLVK� WUDGLWLRQ�
:KLOH�QHLWKHU�1LPURG�QRU�1RDK�PDQDJHG�WR�UHWXUQ�WR�WKH�VWDWH�RI�QDWXUH��µD�PRUH�EHDXWLIXO�SDLU�
'HXFDOLRQ�DQG�3\UUKD¶��HQMR\HG�D�GLIIHUHQW�IDWH��DQG�µDIWHU�WKH�IORRG�LQ�WKHLU�WLPH��LQYLWHG�PHQ
RQFH� DJDLQ� WR� IULHQGVKLS� ZLWK� WKH� ZRUOG�� WR� QDWXUH�� PDGH� WKHP� IRUJHW� WKHLU� QHHG� DQG� WKHLU
KRVWLOLW\� LQ� MR\� DQG� SOHDVXUH�� PDGH� D� SHDFH� RI� ORYH�� ZHUH� WKH� SURJHQLWRUV� RI� PRUH� EHDXWLIXO
SHRSOHV��DQG�PDGH�WKHLU�DJH�WKH�PRWKHU�RI�D�QHZERUQ�QDWXUDO�OLIH�ZKLFK�PDLQWDLQHG�LWV�EORRP�RI
\RXWK�¶�+HJHO��µ6SLULW�RI�&KULVWLDQLW\¶�����±���,URQLFDOO\��'HXFDOLRQ�ZDV�3URPHWKHXV¶�VRQ�
,ELG��� ����� $V� +HJHO� H[SODLQV�� µOLIH� ZDV� \HW� VR� IDU� UHVSHFWHG� WKDW� PHQ� ZHUH� SURKLELWHG� IURP
HDWLQJ�WKH�EORRG�RI�DQLPDOV�EHFDXVH�LQ�LW�OD\�WKH�OLIH��WKH�VRXO��RI�WKH�DQLPDOV�¶
,ELG�������
,ELG�������
3ODQW��µ+HJHO�DQG�3ROLWLFDO�(FRQRP\��3DUW�,�¶�����
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*RGZLQ� ZDV� D� VWUDQJH� RSSRQHQW� IRU� 0DOWKXV�� IRU� WKH\� ERWK� ZHUH� FULWLFV� RI� WKH� )UHQFK
5HYROXWLRQ��*RGZLQ� QRW� RQO\� RSSRVHG� ������ EXW�ZDV� D� VHOI�GHFODUHG� µHQHP\� RI� UHYROXWLRQV¶�
:LOOLDP�3HWHUVHQ��µ7KH�0DOWKXV±*RGZLQ�'HEDWH��7KHQ�DQG�1RZ¶��'HPRJUDSK\����QR�����������
���
:LOOLDP�*RGZLQ�� µ2I�$YDULFH� DQG� 3URIXVLRQ¶�� LQ�7KH� (QTXLUHU� �-RKQ� $QGHUVRQ� -XQLRU�� ����
>����@������±���0DOWKXV��$Q� (VVD\� RQ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ��L�
0DOWKXV��$Q� (VVD\� RQ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ�����
-HQQHU� GLG� QRW� NQRZ� RI� -HVW\¶V� PHWKRG� EHFDXVH� -HVW\� QHYHU� SXEOLVKHG� KLV� UHVXOWV�� -DPHV� )�
+DPPDUVWHQ�� :LOOLDP� 7DWWHUVDOO�� DQG� -�� (�� +DPPDUVWHQ�� µ:KR� 'LVFRYHUHG� 6PDOOSR[
9DFFLQDWLRQ"�(GZDUG� -HQQHU� RU�%HQMDPLQ� -HVW\"¶��7UDQVDFWLRQV� RI� WKH� $PHULFDQ� &OLQLFDO� DQG
&OLPDWRORJLFDO� $VVRFLDWLRQ��������������±���
-HQQHU¶V�XQGHUVWDQGLQJ�ZDV� LQFRPSOHWH�EHFDXVH�KH�GLG�QRW� UHDOL]H� DW� ILUVW� WKDW�KLV�YDFFLQDWLRQ
PHWKRG� GLG� QRW� SURYLGH� OLIHORQJ� LPPXQLW\�� 0XUUD\� 'ZRUHW]N\�� 6KHOGRQ� &RKHQ�� DQG� 'DYLG
0XOOLQ�� µ3URPHWKHXV� LQ�*ORXFHVWHUVKLUH��(GZDUG� -HQQHU������±�����¶��-RXUQDO� RI� $OOHUJ\� DQG
&OLQLFDO� ,PPXQRORJ\������QR����������������
$UWKXU�%R\OVWRQ��µ7KH�2ULJLQV�RI�9DFFLQDWLRQ��1R�,QRFXODWLRQ��1R�9DFFLQDWLRQ¶��-RXUQDO� RI� WKH
5R\DO� 6RFLHW\� RI� 0HGLFLQH������QR�����������������
(GZDUG� -HQQHU�� $Q� ,QTXLU\� LQWR� WKH� &DXVHV� DQG� (IIHFWV� RI� WKH� 9DULRO � YDFFLQ �� D� 'LVHDVH
'LVFRYHUHG� LQ� 6RPH� RI� WKH� :HVWHUQ� &RXQWLHV� RI� (QJODQG�� 3DUWLFXODUO\� *ORXFHVWHUVKLUH�� DQG
.QRZQ� E\� WKH� 1DPH� RI� WKH� &RZ� 3R[��6DPSVRQ�/RZ�����������
,ELG�����
&DUOWRQ�*\OHV��µ2QH�0HGLFLQH��2QH�+HDOWK��2QH�:RUOG¶��&DQDGLDQ� 9HWHULQDU\� -RXUQDO�����QR���
�������� ���±��� 0LFKDHO� )UDQFLV�� µ9DFFLQDWLRQ� IRU� 2QH� +HDOWK¶�� ,QWHUQDWLRQDO� -RXUQDO� RI
9DFFLQHV� 	� 9DFFLQDWLRQ����QR������������������
,Q�D�UDUH�FDVH�ZKHUH�LW� LV�PHQWLRQHG��LW� LV�PRFNHG�DV�D�µUDPEOLQJ�K\SRWKHVLV�WKDW�PDQ\�KXPDQ
GLVHDVHV�ZHUH�GHULYHG�IURP�DQLPDOV¶��%R\OVWRQ��µ7KH�2ULJLQV�RI�9DFFLQDWLRQ¶������
/LVD� +HU]RJ�� ,QYHQWLQJ� WKH� 0DUNHW�� 6PLWK�� +HJHO�� DQG� 3ROLWLFDO� 7KHRU\� �2[IRUG� 8QLYHUVLW\
3UHVV�����������±���
0DOWKXV��$Q� (VVD\� RQ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ�����
-DPHV� 3�� +X]HO�� µ7KH� 'HPRJUDSKLF� ,PSDFW� RI� WKH� 2OG� 3RRU� /DZV�� 0RUH� 5HIOHFWLRQV� RQ
0DOWKXV¶��LQ�0DOWKXV� DQG� +LV� 7LPH��HG��0LFKDHO�7XUQHU��3DOJUDYH�0DFPLOODQ�����������±���
2QH�RI�WKH�IHZ�VRFLDOLVW�WKLQNHUV�ZKR�KDYH�H[SORUHG�WKLV�FRQFHSW�LV�-RKQ�2¶1HLOO��6HH�µ6FLHQFH�
:RQGHU�DQG�WKH�/XVW�RI�WKH�(\HV¶��-RXUQDO� RI� $SSOLHG� 3KLORVRSK\�����QR���������������±���
.DUO�0DU[��(FRQRPLF� DQG� 3KLORVRSKLF� 0DQXVFULSWV� RI� ������3URPHWKHXV�%RRNV�������>����@��
���
,ELG������±��
+HVLRG�� µ7KHRJRQ\¶�� LQ� +HVLRG�� WUDQV�� 5LFKPRQG� /DWWLPRUH� �8QLYHUVLW\� RI� 0LFKLJDQ� 3UHVV�
�������S�������OLQH������S�������OLQH�����
.DUO�0DU[�DQG�)ULHGULFK�(QJHOV�� UHYLHZ�RI�'LH� 5HOLJLRQ� GHV�1HXHQ� :HOWDOWHUV�� 9HUVXFK� HLQHU
&RPELQDWRULVFK�$SKRULVWLVFKHQ� *UXQGOHJXQJ��E\�*HRUJ�)ULHGULFK�'DXPHU��+DPEXUJ���������LQ
&ROOHFWHG� :RUNV��YRO������/DZUHQFH�	�:LVKDUW��������������TXRWHG�LQ�5HLQHU�*UXQGPDQQ��µ7KH
(FRORJLFDO�&KDOOHQJH�WR�0DU[LVP¶��1HZ� /HIW� 5HYLHZ����QR�������������������-HQQHU�ZDV�WKH�ILUVW
WR� DUJXH� WKDW� WKH� FXFNRR� ZDV� D� SDUDVLWLF� VSHFLHV�� D� GHEDWH� WKDW� ZRXOG� ODVW� XQWLO� ����� ZKHQ
SKRWRJUDSKLF�HYLGHQFH�RI�WKH�EHKDYLRXU�VHWWOHG�WKH�PDWWHU�
5LFN� .XKQ�� µ0DU[LVP� DQG� %LUGV¶�� ��� 0DUFK� �����
VD�RUJ�DX�PDU[LVPBSDJH�PDU[ELUG�PDU[ELUG�KWP�� )RU� 6WDOLQ�� VHH� -RKQ� /HZLV� *DGGLV�� 7KH
/DQGVFDSH� RI� +LVWRU\�� +RZ� +LVWRULDQV� 0DS� WKH� 3DVW��2[IRUG�8QLYHUVLW\�3UHVV�������������
.DUO�0DU[��&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��YRO���� �3HQJXLQ�������>����@������Q���
.DUO� 0DU[�� µ(FRQRPLF� 0DQXVFULSW� RI� ����±��¶�� LQ� &ROOHFWHG� :RUNV�� YRO�� ��� �/DZUHQFH� 	
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:LVKDUW�������������
-RQDWKDQ�6SHUEHU��.DUO� 0DU[�� $� 1LQHWHHQWK�&HQWXU\� /LIH��/LYHULJKW�������������
%HUWHOO�2OOPDQ�� µ0DU[¶V�9LVLRQ�RI�&RPPXQLVP��$�5HFRQVWUXFWLRQ¶��&ULWLTXH� ��� QR�� �� �������
��±��
)ULHGULFK� (QJHOV�� µ2XWOLQHV� RI� D� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\¶�� LQ�&ROOHFWHG� :RUNV�� YRO�� �
�/DZUHQFH�	�:LVKDUW�������������
.RKHL� 6DLWR�� .DUO� 0DU[¶V� (FRVRFLDOLVP�� &DSLWDO�� 1DWXUH�� DQG� WKH� 8QILQLVKHG� &ULWLTXH� RI
3ROLWLFDO� (FRQRP\��0RQWKO\�5HYLHZ�3UHVV�������������
/HRQ�7URWVN\��/LWHUDWXUH� DQG� 5HYROXWLRQ��+D\PDUNHW�������>����@�������
6WHSKHQ� %UDLQ�� µ6WDOLQ¶V� (QYLURQPHQWDOLVP¶��5XVVLDQ� 5HYLHZ� ���� QR�� �� �������� ��±����� -RKQ
%HOODP\�)RVWHU��µ/DWH�6RYLHW�(FRORJ\�DQG�WKH�3ODQHWDU\�&ULVLV¶��0RQWKO\� 5HYLHZ����-XQH������
PRQWKO\UHYLHZ�RUJ�
%RULV� /\XELPRY�� %HULQJ� 6WUDLW� 'DP� �86� -RLQW� 3XEOLFDWLRQV� 5HVHDUFK� 6HUYLFH�� ������� ��
DSSV�GWLF�PLO�
.HQ�&DOGHLUD� DQG�*RYLQGDVDP\�%DOD�� µ5HIOHFWLQJ� RQ� ���<HDUV� RI�*HRHQJLQHHULQJ�5HVHDUFK¶�
(DUWK¶V� )XWXUH����QR���������������
3KLOLS�0LFNOLQ�� µ7KH�$UDO� 6HD�'LVDVWHU¶��$QQXDO� 5HYLHZ� RI� (DUWK� DQG� 3ODQHWDU\� 6FLHQFHV� ��
����������±���
%HDWULFH�*UDELVK��µ'U\�7HDUV�RI�WKH�$UDO¶��81� &KURQLFOH�������������±���
6HH�-RKQ�%HOODP\�)RVWHU�DQG�3DXO�%XUNHWW��0DU[� DQG� WKH� (DUWK��$Q� $QWL�&ULWLTXH��%ULOO��������
)RU�D�UHYLHZ�WKDW�FULWLFL]HV�WKH�HFR�VRFLDOLVW� OLWHUDWXUH�RQ�WKLV�SRLQW��VHH�$QGUHDV�0DOP��µ)RU�D
)DOOLEOH�DQG�/RYDEOH�0DU[��6RPH�7KRXJKWV�RQ�WKH�/DWHVW�%RRN�E\�)RVWHU�DQG�%XUNHWW¶��&ULWLFDO
+LVWRULFDO� 6WXGLHV����QR���������������±���
$OH[� :LOOLDPV� DQG� 1LFN� 6UQLFHN�� µ�$&&(/(5$7(� 0$1,)(672� IRU� DQ� $FFHOHUDWLRQLVW
3ROLWLFV¶��&ULWLFDO� /HJDO� 7KLQNLQJ�����0D\�������FULWLFDOOHJDOWKLQNLQJ�FRP�
/HLJK�3KLOOLSV�DQG�0LFKDO�5R]ZRUVNL��µ3ODQQLQJ�WKH�*RRG�$QWKURSRFHQH¶��-DFRELQ�����$XJXVW
������MDFRELQPDJ�FRP��3HWHU�)UDVH��µ%\�$Q\�0HDQV�1HFHVVDU\¶��-DFRELQ�����$XJXVW������
+ROO\� -HDQ� %XFN�� $IWHU� *HRHQJLQHHULQJ�� &OLPDWH� 7UDJHG\�� 5HSDLU�� DQG� 5HVWRUDWLRQ� �9HUVR�
����������������
,ELG������������
6HH�7KRPDV�5REHUWVRQ��7KH� 0DOWKXVLDQ� 0RPHQW�� *OREDO� 3RSXODWLRQ� *URZWK� DQG� WKH� %LUWK� RI
$PHULFDQ� (QYLURQPHQWDOLVP� �5XWJHUV�8QLYHUVLW\� 3UHVV�� �������$OLVRQ�%DVKIRUG� DQG� -R\FH� (�
&KDSOLQ��7KH� 1HZ� :RUOGV� RI� 7KRPDV� 5REHUW� 0DOWKXV�� 5HUHDGLQJ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ
�3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
3DXO�5��(KUOLFK��7KH� 3RSXODWLRQ� %RPE��%DOODQWLQH�%RRNV������������
,ELG���[L�
*DUUHWW�+DUGLQ��µ7KH�7UDJHG\�RI�WKH�&RPPRQV¶��6FLHQFH������QR��������������������
*DUUHWW�+DUGLQ��µ&RPPHQWDU\��/LYLQJ�RQ�D�/LIHERDW¶��%LR6FLHQFH�����QR�����������������
7KRPDV�0DOWKXV��$Q� (VVD\� RQ� WKH� 3ULQFLSOH� RI� 3RSXODWLRQ�� RU�� $� 9LHZ� RI� ,WV� 3DVW� DQG� 3UHVHQW
(IIHFWV� RQ� +XPDQ� +DSSLQHVV�� :LWK� DQ� ,QTXLU\� LQWR� 2XU� 3URVSHFWV� 5HVSHFWLQJ� WKH� )XWXUH
5HPRYDO� RU� 0LWLJDWLRQ� RI� WKH� (YLOV� :KLFK� ,W� 2FFDVLRQV���QG�HG���-��-RKQVRQ�����������
*DUUHW�+DUGLQ��µ&RQVSLFXRXV�%HQHYROHQFH�DQG�WKH�3RSXODWLRQ�%RPE��:K\�*RRG�)HQFHV�0DNH
*RRG�1HLJKERUV¶��&KURQLFOHV�����QR���������������±����µ*DUUHWW�+DUGLQ¶��6RXWKHUQ�3RYHUW\�/DZ
&HQWHU��VSOFHQWHU�RUJ�
)RU� LQVWDQFH�� WKH� WH[WERRN�(QYLURQPHQW� DQG� 6RFLHW\�� $� 5HDGHU�� HG�� 6FKORWWPDQQ� HW� DO�� �1HZ
<RUN�8QLYHUVLW\�3UHVV���������FRQVSLFXRXVO\�H[FHUSWHG�µ7KH�7UDJHG\�RI�WKH�&RPPRQV¶�±�D�VKRUW
HVVD\�±�WR�OHDYH�RXW�WKH�PRVW�RGLRXV�VHFWLRQV��LQFOXGLQJ�WKH�RQH�FLWHG�DERYH�
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0DUN�7UDQ�� µ'DYLG�$WWHQERURXJK��7U\LQJ� WR�7DFNOH� )DPLQH�ZLWK�%DJV� RI� )ORXU� ,V� ³%DUP\´¶�
*XDUGLDQ�����6HSWHPEHU�������WKHJXDUGLDQ�FRP��*HRUJH�0RQELRW��µ3RSXODWLRQ�3DQLF�/HWV�5LFK
3HRSOH�2II� WKH�+RRN� IRU� WKH�&OLPDWH�&ULVLV� 7KH\�$UH� )XHOOLQJ¶��*XDUGLDQ�� ���$XJXVW� �����
WKHJXDUGLDQ�FRP�
7KH� SHUPLW� LGHD� ZDV� EURDFKHG� E\� WKH� HQYLURQPHQWDO� HFRQRPLVW� .HQQHWK� %RXOGLQJ� DV� D� MRNH
�WKRXJK� WKLV� LV� GLVSXWHG��� EXW� LW� LV� VWLOO� WDNHQ� VHULRXVO\� E\� VRPH�� VXFK� DV� +HUPDQ� 'DO\�� 6HH
µ(FRORJLHV� RI� 6FDOH¶�� 1HZ� /HIW� 5HYLHZ� ��� QR�� ���� �������� ���� ,Q� ������ WKH� LQYROXQWDU\
VWHULOL]DWLRQ�RI� WZR�%ODFN�JLUOV��0LQQLH�DQG�0DU\�$OLFH�5HOI�� LQ�$ODEDPD�EURXJKW� WR�QDWLRQDO
DWWHQWLRQ� WKDW� WKH� IHGHUDO� JRYHUQPHQW� DQQXDOO\� XQGHUZURWH� WKH� VWHULOL]DWLRQ� RI� �������� WR
�������� SHRSOH�ZKR� RWKHUZLVH�ZRXOG� KDYH� KDG� WKHLU� ZHOIDUH� EHQHILWV� FXW�� =3*¶V� DPELYDOHQW
VWDQFH� GXULQJ� WKLV� WUDJHG\� OHG� WR� D� ULIW� EHWZHHQ� HQYLURQPHQWDOLVWV� DQG� $IULFDQ� $PHULFDQ
RUJDQL]DWLRQV��µ5HOI�Y��:HLQEHUJHU¶��6RXWKHUQ�3RYHUW\�/DZ�&HQWHU��VSOFHQWHU�RUJ�
1DWDVKD�/HQQDUG��µ7KH�(O�3DVR�6KRRWHU�(PEUDFHG�(FR�)DVFLVP��:H�&DQ¶W�/HW�WKH�)DU�5LJKW�&R�
RSW�WKH�(QYLURQPHQWDO�6WUXJJOH¶��,QWHUFHSW����$XJXVW�������WKHLQWHUFHSW�FRP�
0LFKDHO� *UHJHU�� µ7KH� +XPDQ�$QLPDO� ,QWHUIDFH�� (PHUJHQFH� DQG� 5HVXUJHQFH� RI� =RRQRWLF
,QIHFWLRXV�'LVHDVHV¶��&ULWLFDO� 5HYLHZV� LQ� 0LFURELRORJ\�����QR����������������
5RELQ� :HLVV� DQG� $QWKRQ\� -�� 0F0LFKDHO�� µ6RFLDO� DQG� (QYLURQPHQWDO� 5LVN� )DFWRUV� LQ� WKH
(PHUJHQFH� RI� ,QIHFWLRXV� 'LVHDVHV¶�� 1DWXUH� 0HGLFLQH� ���� QR�� ��� �������� 6���� .HQQHG\
6KRUWULGJH��µ6HYHUH�$FXWH�5HVSLUDWRU\�6\QGURPH�DQG�,QIOXHQ]D��9LUXV�,QFXUVLRQV�IURP�6RXWKHUQ
&KLQD¶��$PHULFDQ� -RXUQDO� RI� 5HVSLUDWRU\� DQG� &ULWLFDO� &DUH� 0HGLFLQH������QR������������������
7RQ\� 0F0LFKDHO�� +XPDQ� )URQWLHUV�� (QYLURQPHQWV� DQG� 'LVHDVH�� 3DVW� 3DWWHUQV�� 8QFHUWDLQ
)XWXUHV��&DPEULGJH�8QLYHUVLW\�3UHVV�������������
,JRU�%DENLQ�DQG� ,ULQD�1��%DENLQD�� µ7KH�2ULJLQ�RI� WKH�9DULROD�9LUXV¶��9LUXVHV����QR���� �������
����±��
1DWKDQ� :ROIH�� &ODLUH� 3DQRVLDQ� 'XQDYDQ�� DQG� -DUHG� 'LDPRQG�� µ2ULJLQV� RI� 0DMRU� +XPDQ
,QIHFWLRXV�'LVHDVHV¶��1DWXUH������QR�������������������
0DUN� 6�� 6PROLQVNL��0DUJDUHW� $�� +DPEXUJ�� DQG� -RVKXD� /HGHUEHUJ�� HGV��0LFURELDO� 7KUHDWV� WR
+HDOWK�� (PHUJHQFH�� 'HWHFWLRQ�� DQG� 5HVSRQVH��1DWLRQDO�$FDGHPLHV�3UHVV������������
&�� (�� *RUGRQ� 6PLWK�� µ,QWURGXFWRU\� 5HPDUNV¶�� LQ�(EROD� 9LUXV� +HPRUUKDJLF� )HYHU�� HG�� 6�� 5�
3DWW\Q��(OVHYLHU������������
7KH�DXWKRU�FRQWLQXHG��µ6XFK�D�FKDQJH��LI�VXIILFLHQWO\�DGRSWHG�RU�LPSRVHG��FRXOG�VWLOO�UHGXFH�WKH
FKDQFHV�RI� WKH�PXFK�IHDUHG�>DYLDQ@� LQIOXHQ]D�HSLGHPLF�¶�'DYLG�%HQDWDU�� µ7KH�&KLFNHQV�&RPH
+RPH�WR�5RRVW¶��$PHULFDQ� -RXUQDO� RI� 3XEOLF� +HDOWK�����QR����������������±��
$\VKD�=��$NKWDU� HW� DO��� µ+HDOWK� 3URIHVVLRQDOV¶�5ROHV� LQ�$QLPDO�$JULFXOWXUH��&OLPDWH�&KDQJH�
DQG�+XPDQ�+HDOWK¶��$PHULFDQ� -RXUQDO� RI� 3UHYHQWLYH� 0HGLFLQH�����QR���������������±��
.DWH�(��-RQHV�HW�DO���µ*OREDO�7UHQGV�LQ�(PHUJLQJ�,QIHFWLRXV�'LVHDVHV¶��1DWXUH�����������������
6RQLD� 6KDK�� 3DQGHPLF�� 7UDFNLQJ� &RQWDJLRQV�� IURP� &KROHUD� WR� (EROD� DQG� %H\RQG� �6DUDK
&ULFKWRQ�%RRNV������������
µ3DULV¶V�HOLWH�DWWHQGHG�HODERUDWH�PDVTXHUDGH�SDUWLHV�ZKHUH�� LQ�GHQLDO�DQG�GHILDQFH�RI�FKROHUD¶V
WROO�� WKH\� GDQFHG� WR� ³FKROHUD� ZDOW]HV´�� FRVWXPHG� DV� WKH� JKRXOLVK� FRUSVHV� PDQ\� ZRXOG� VRRQ
EHFRPH�«�(YHU\�QRZ�DQG�WKHQ��RQH�RI�WKH�UHYHOHUV�ZRXOG�ULS�RII�KLV�PDVN��IDFH�SXUSOHG��DQG
FROODSVH��&KROHUD�NLOOHG� WKHP�VR�IDVW� WKH\�ZHQW� WR� WKHLU�JUDYHV�VWLOO�FORWKHG�LQ� WKHLU�FRVWXPHV�¶
,ELG������
$OWKRXJK�PRVW�ELRJUDSKLFDO�DFFRXQWV�DJUHH�WKDW�+HJHO�GLHG�RI�FKROHUD��WKLV�LQWHUSUHWDWLRQ�LV�QRW
XQDQLPRXV�� 7HUU\� 3LQNDUG� EODPHV� DQ� µXSSHU� JDVWURLQWHVWLQDO¶� GLVHDVH� IRU� KLV� GHDWK�� 3LQNDUG�
+HJHO������
+HVLRG��µ7KH�:RUNV�DQG�'D\V¶��LQ�+HVLRG��WUDQV��5LFKPRQG�/DWWLPRUH��8QLYHUVLW\�RI�0LFKLJDQ
3UHVV���������S������OLQHV���±��
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6HH� 0DUVKDOO� 6DKOLQV� µ7KH� 2ULJLQDO� $IIOXHQW� 6RFLHW\¶�� LQ� 6WRQH� $JH� (FRQRPLFV� �$OGLQH�
$WKHUWRQ��������
+HVLRG��µ7KH�:RUNV�DQG�'D\V¶��S������OLQH����
,ELG���SS����±����OLQHV����±��
µ7KH� %RXUJHRLV� GRHV� QRW� ZRUN� IRU� DQRWKHU�� %XW� KH� GRHV� QRW� ZRUN� IRU� KLPVHOI�� WDNHQ� DV� D
ELRORJLFDO�HQWLW\��HLWKHU��+H�ZRUNV�IRU�KLPVHOI�WDNHQ�DV�D�³OHJDO�SHUVRQ´��DV�D�SULYDWH�3URSHUW\�
RZQHU�� KH�ZRUNV� IRU� 3URSHUW\� WDNHQ� DV� VXFK� ±� L�H��� 3URSHUW\� WKDW� KDV� QRZ�EHFRPH�PRQH\�� KH
ZRUNV� IRU�&DSLWDO�¶�$OH[DQGUH�.RMqYH�� ,QWURGXFWLRQ� WR� WKH� 5HDGLQJ� RI� +HJHO�� /HFWXUHV� RQ� WKH
3KHQRPHQRORJ\� RI� 6SLULW��HG��$ODQ�%ORRP��&RUQHOO�8QLYHUVLW\�3UHVV�������>����@������
0DU[��&DSLWDO��������
.DUO�0DU[��µ5HVXOWV�RI�WKH�,PPHGLDWH�3URFHVV�RI�3URGXFWLRQ¶��LQ�&DSLWDO���������
,ELG���������
4XRWHG�LQ�+HU]RJ��,QYHQWLQJ� WKH� 0DUNHW�����
0DU[��&DSLWDO��������
0D[� +RUNKHLPHU� DQG� 7KHRGRU� :�� $GRUQR�� 'LDOHFWLF� RI� (QOLJKWHQPHQW�� 3KLORVRSKLFDO
)UDJPHQWV��6WDQIRUG�8QLYHUVLW\�3UHVV�������>����@������
,ELG������
0RLVKH� 3RVWRQH� DUJXHG� WKDW� FDSLWDOLVP� FRXOG� QRW� VWD\� VWLOO� EHFDXVH� µLQFUHDVLQJ� SURGXFWLYLW\
LQFUHDVHV� WKH� DPRXQW� RI� XVH�YDOXHV� SURGXFHG� SHU� XQLW� RI� WLPH�� EXW� UHVXOWV� RQO\� LQ� VKRUW�WHUP
LQFUHDVHV� LQ� WKH� PDJQLWXGH� RI� YDOXH� FUHDWHG� SHU� XQLW� RI� WLPH�� 2QFH� WKDW� SURGXFWLYH� LQFUHDVH
EHFRPHV�JHQHUDO��WKH�PDJQLWXGH�RI�YDOXH�IDOOV�WR�LWV�EDVH�OHYHO��7KH�UHVXOW�LV�D�VRUW�RI�WUHDGPLOO
G\QDPLF�¶� 6HH� KLV� µ&ULWLTXH� DQG�+LVWRULFDO� 7UDQVIRUPDWLRQ¶��+LVWRULFDO� 0DWHULDOLVP� ���� QR�� �
�����������
,3&&��*OREDO� :DUPLQJ� RI� ����&�� $Q� ,3&&� 6SHFLDO� 5HSRUW����������������������������
-RKQ�2¶1HLOO�� µ:KR�:RQ� WKH�6RFLDOLVW�&DOFXODWLRQ�'HEDWH"¶��+LVWRU\� RI� 3ROLWLFDO� 7KRXJKW� ���
QR����������������
2WWR� 1HXUDWK�� µ3VHXGRUDWLRQDOLVPXV� GHU� )DOVLILNDWLRQ¶�� (UNHQQWQLV� �� �������� ���±���� 2WWR
1HXUDWK�� µ7KH� 3UREOHP� RI� WKH� 3OHDVXUH�0D[LPXP¶�� LQ�(PSLULFLVP� DQG� 6RFLRORJ\�� HG��0DULH
1HXUDWK�DQG�5REHUW�6��&RKHQ��'��5HLGHO�������>����@������±����2WWR�1HXUDWK�� µ7KURXJK�:DU
(FRQRP\�WR�(FRQRP\�LQ�.LQG¶��LQ�(PSLULFLVP� DQG� 6RFLRORJ\������
1HXUDWK��µ(FRQRP\�LQ�.LQG¶������
2WWR�1HXUDWK��µ7RWDO�6RFLDOLVDWLRQ¶�� LQ�(FRQRPLF� :ULWLQJV�� 6HOHFWLRQV� ����±������HG��7KRPDV�
(��8HEHO�DQG�5REHUW�6��&RKHQ��6SULQJHU�������>����@�������
2WWR�1HXUDWK��µ:KDW�,V�0HDQW�E\�D�5DWLRQDO�(FRQRPLF�7KHRU\"¶��LQ�8QLILHG� 6FLHQFH��HG��%ULDQ
0F*XLQQHVV��'��5HLGHO�������>����@�������
-RUGL�&DW��µ3ROLWLFDO�(FRQRP\��7KHRU\��3UDFWLFH��DQG�3KLORVRSKLFDO�&RQVHTXHQFHV¶�� LQ�6WDQIRUG
(QF\FORSHGLD� RI� 3KLORVRSK\��)DOO������HGLWLRQ���HG��(GZDUG�1��=DOWD��SODWR�VWDQIRUG�HGX�
1HXUDWK��µ(FRQRP\�LQ�.LQG¶������
,ELG����������������±��
,ELG�������
,Q� WKH� FORVHO\� LQWHUFRQQHFWHG� ZRUOG� RI� WKH� 9LHQQHVH� LQWHOOLJHQWVLD�� 0LVHV� NQHZ� 1HXUDWK
SHUVRQDOO\� DV� WKH� WZR� KDG� DWWHQGHG� WKH� HFRQRPLVW� (XJHQ�5LWWHU� YRQ�%|KP�%DZHUN¶V� VHPLQDU
EHIRUH� WKH� ZDU�� (YHQ� WKHQ�� 0LVHV� GHVSLVHG� 1HXUDWK� IRU� VSRXWLQJ� µQRQVHQVH¶� ZLWK� µIDQDWLFDO
IHUYRU¶�� %UXFH� &DOGZHOO�� +D\HN¶V� &KDOOHQJH�� $Q� ,QWHOOHFWXDO� %LRJUDSK\� RI� )�� $�� +D\HN
�8QLYHUVLW\�RI�&KLFDJR�3UHVV�� ������� �����)RU� DQ�RYHUYLHZ�RI� WKLV�GHEDWH�� VHH� -HVVLFD�:K\WH�
µ&DOFXODWLRQ�DQG�&RQIOLFW¶��6RXWK� $WODQWLF� 4XDUWHUO\������QR��������������±���
)ULHGULFK� +D\HN�� µ7KH� 1DWXUH� DQG� WKH� +LVWRU\� RI� WKH� 3UREOHP¶�� LQ� &ROOHFWLYLVW� (FRQRPLF
3ODQQLQJ��HG��)ULHGULFK�+D\HN��5RXWOHGJH�	�.HJDQ�3DXO������������
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/XGZLJ�YRQ�0LVHV��(FRQRPLF� &DOFXODWLRQ� LQ� WKH� 6RFLDOLVW� &RPPRQZHDOWK��0LVHV�,QVWLWXWH������
>����@�����Q��,Q�WKH�RULJLQDO�YHUVLRQ�RI�WKLV�WH[W��1HXUDWK�ZDV�QRW�HYHQ�PHQWLRQHG��+D\HN�ODWHU
RQ� H[SODLQHG� WKDW�� LQGHHG�� LW�ZDV�1HXUDWK¶V� WH[W� WKDW� KDG� µSURYRNHG¶�0LVHV� WR�ZULWH� KLV� ����
HVVD\��6HH�&DOGZHOO��+D\HN¶V� &KDOOHQJH������
0LVHV��(FRQRPLF� &DOFXODWLRQ�����
µ%RWK�DV�DQ�H[SUHVVLRQ�RI�UHFRJQLWLRQ�IRU�WKH�JUHDW�VHUYLFH�UHQGHUHG�E\�KLP�DQG�DV�D�PHPHQWR�RI
WKH� SULPH� LPSRUWDQFH� RI� VRXQG� HFRQRPLF� DFFRXQWLQJ�� D� VWDWXH� RI� 3URIHVVRU� 0LVHV� RXJKW� WR
RFFXS\�DQ�KRQRXUDEOH�SODFH�LQ�WKH�JUHDW�KDOO�RI�WKH�0LQLVWU\�RI�6RFLDOLVDWLRQ�RU�RI�WKH�&HQWUDO
3ODQQLQJ�%RDUG� RI� WKH� VRFLDOLVW� VWDWH�¶�2VNDU�/DQJH�� µ2Q� WKH�(FRQRPLF�7KHRU\� RI� 6RFLDOLVP�
3DUW�2QH¶��5HYLHZ� RI� (FRQRPLF� 6WXGLHV����QR���������������
7KRPDV� (�� 8HEHO�� µ2WWR� 1HXUDWK� DV� DQ� $XVWULDQ� (FRQRPLVW�� %HKLQG� WKH� 6FHQHV� RI� WKH� (DUO\
6RFLDOLVW�&DOFXODWLRQ�'HEDWH¶��LQ�2WWR� 1HXUDWK¶V� (FRQRPLFV� LQ� &RQWH[W��HG��(OLVDEHWK�1HPHWK�HW
DO���6SULQJHU������������
µ$�SODQQLQJ�DJHQF\�LV�OLNHO\�WR�PDNH�ZLGHVSUHDG�XVH�RI�DULWKPHWLF��DQG�LQGHHG��LI�RQH�ZDQWV�WR
PDNH� ORFDOL]HG� GHFLVLRQV� RQ� WKH� RSWLPDO� XVH� RI� UHVRXUFHV� E\� DULWKPHWLF� PHDQV�� WKHQ�0LVHV¶
DUJXPHQW� DERXW� WKH� QHHG� WR� FRQYHUW� GLIIHUHQW� SURGXFWV� LQWR� VRPH� FRPPRQ� GHQRPLQDWRU� IRU
SXUSRVHV�RI�FDOFXODWLRQ�LV�TXLWH�FRUUHFW��,I��KRZHYHU��RQH�ZLVKHV�WR�SHUIRUP�JOREDO�RSWLPL]DWLRQV
RQ�WKH�ZKROH�HFRQRP\��RWKHU�FRPSXWDWLRQDO�WHFKQLTXHV��KDYLQJ�PXFK�LQ�FRPPRQ�ZLWK�WKH�ZD\
QHUYRXV�V\VWHPV�DUH� WKRXJKW� WR�ZRUN��PD\�EH�PRUH�DSSURSULDWH��DQG� WKHVH�FDQ� LQ�SULQFLSOH�EH
SHUIRUPHG�ZLWKRXW� UHVRUW� WR�DULWKPHWLF��2I�FRXUVH� LW�ZRXOG�EH�DQDFKURQLVWLF� WR� IDXOW�0LVHV� IRU
IDLOLQJ� WR� WDNH� LQWR�DFFRXQW�GHYHORSPHQWV� LQ�FRPSXWHU� VFLHQFH�ZKLFK� WRRN�SODFH� ORQJ�DIWHU�KH
ZURWH�¶� $OOLQ� &RWWUHOO� DQG� :�� 3DXO� &RFNVKRWW�� µ&DOFXODWLRQ�� &RPSOH[LW\� DQG� 3ODQQLQJ�� 7KH
6RFLDOLVW�&DOFXODWLRQ�'HEDWH�2QFH�$JDLQ¶��5HYLHZ� RI� 3ROLWLFDO� (FRQRP\����QR���������������
)ULHGULFK�+D\HN�� µ7KH�8VH� RI�.QRZOHGJH� LQ� 6RFLHW\¶��$PHULFDQ� (FRQRPLF� 5HYLHZ� ���� QR�� �
������������
,ELG�������
7KLV�WHUP�FRPHV�IURP�5REHUW�1��3URFWRU�DQG�/RQGD�6FKLHELQJHU��HGV��$JQRWRORJ\�� 7KH� 0DNLQJ
DQG� 8QPDNLQJ� RI� ,JQRUDQFH��6WDQIRUG�8QLYHUVLW\�3UHVV��������
)UDQN� .QLJKW�� µ6RPH� )DOODFLHV� LQ� WKH� ,QWHUSUHWDWLRQ� RI� 6RFLDO� &RVW¶�� 4XDUWHUO\� -RXUQDO� RI
(FRQRPLFV�����QR����������������
%UXFH�&DOGZHOO��µ)��$��+D\HN�DQG�WKH�(FRQRPLF�&DOFXOXV¶��+LVWRU\� RI� 3ROLWLFDO� (FRQRP\�����QR�
�������������Q�
(DUO\�RQ��+D\HN�FRPSODLQHG��µ,W�VHHPV�WKDW�WKDW�VNHOHWRQ�LQ�RXU�FXSERDUG��WKH�³HFRQRPLF�PDQ´�
ZKRP�ZH� KDYH� H[RUFLVHG�ZLWK� SUD\HU� DQG� IDVWLQJ�� KDV� UHWXUQHG� WKURXJK� WKH� EDFN� GRRU� LQ� WKH
IRUP�RI�D�TXDVL�RPQLVFLHQW�LQGLYLGXDO�¶�6HH�KLV�µ(FRQRPLFV�DQG�.QRZOHGJH¶��(FRQRPLFD����QR�
��������������
3KLOLS�0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH�� +RZ� 1HROLEHUDOLVP� 6XUYLYHG� WKH
)LQDQFLDO� 0HOWGRZQ��9HUVR�������������
)ULHGULFK�+D\HN��µ7KH�7UHQG�RI�(FRQRPLF�7KLQNLQJ¶��(FRQRPLFD����������������������,Q�ODWHU
\HDUV��+D\HN�ZRXOG�DGG�F\EHUQHWLF�DQG�HYROXWLRQDU\�LQVLJKWV�WR�KLV�HFRQRPLF�DQDO\VLV��1DRPL
%HFN��+D\HN� DQG� WKH� (YROXWLRQ� RI� &DSLWDOLVP��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
+D\HN�� µ7KH� 7UHQG� RI� (FRQRPLF� 7KLQNLQJ¶�� ����� )ULHGULFK� +D\HN�� µ7KH� 3UHWHQFH� RI
.QRZOHGJH¶�� OHFWXUH� WR� WKH� PHPRU\� RI� $OIUHG� 1REHO�� 6WRFNKROP�� ��� 'HFHPEHU� �����
QREHOSUL]H�RUJ�
+�� 6FRWW� *RUGRQ�� µ7KH� (FRQRPLF� 7KHRU\� RI� D� &RPPRQ�3URSHUW\� 5HVRXUFH�� 7KH� )LVKHU\¶�
-RXUQDO� RI� 3ROLWLFDO� (FRQRP\� ���� QR�� �� �������� ���±���� (GZDUG� 1LN�.KDK�� µ1HROLEHUDO
3KDUPDFHXWLFDO�6FLHQFH�DQG� WKH�&KLFDJR�6FKRRO�RI�(FRQRPLFV¶��6RFLDO� 6WXGLHV� RI� 6FLHQFH� ���
QR���������������±����
0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH������
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-RKQ� +�� 'DOHV��3ROOXWLRQ�� 3URSHUW\� DQG� 3ULFHV�� $Q� (VVD\� LQ� 3ROLF\�0DNLQJ� DQG� (FRQRPLFV
�(GZDUG� (OJDU�� ����� >����@��� ���±��� 6LPLODUO\�� 5RQDOG� &RDVH� XQGHUVWDQGV� HQYLURQPHQWDO
SUREOHPV�DV�µQXLVDQFHV¶��6HH�5RQDOG�&RDVH�� µ7KH�3UREOHP�RI�6RFLDO�&RVW¶��-RXUQDO� RI� /DZ� 	
(FRQRPLFV����2FWREHU���������±���
0LVHV��(FRQRPLF� &DOFXODWLRQ�����
3DXO� -�� &UXW]HQ�� µ7KH� ,QIOXHQFH� RI� 1LWURJHQ� 2[LGHV� RQ� WKH� $WPRVSKHULF� 2]RQH� &RQWHQW¶�
4XDUWHUO\� -RXUQDO� RI� WKH� 5R\DO� 0HWHRURORJLFDO� 6RFLHW\� ���� QR�� ���� �������� ���±��� 3DXO� -�
&UXW]HQ��µ667¶V��$�7KUHDW�WR�WKH�(DUWK¶V�2]RQH�6KLHOG¶��$PELR����QR��������������±���
0DULR� -�� 0ROLQD� DQG� )�� 6KHUZRRG� 5RZODQG�� µ6WUDWRVSKHULF� 6LQN� IRU� &KORURIOXRURPHWKDQHV�
&KORULQH�$WRP�&DWDO\VHG�'HVWUXFWLRQ�RI�2]RQH¶��1DWXUH������QR������������������±���
7KLV�SUREOHP� LQVSLUHG�$OEHUW�(LQVWHLQ� WR� MRLQ�XS�ZLWK�KLV� IULHQG�/HR�6]LODUG� WR�PDNH�D�PXFK
VDIHU�IULGJH�±�RQH�WKDW�GLGQ¶W�XVH�&)&V��6DP�.HDQ��µ(LQVWHLQ¶V�/LWWOH�.QRZQ�3DVVLRQ�3URMHFW"�$
5HIULJHUDWRU¶��:LUHG�����-XO\�������ZLUHG�FRP�
6XVDQ�6RORPRQ��µ7KH�0\VWHU\�RI�WKH�$QWDUFWLF�2]RQH�³+ROH´¶��5HYLHZV� RI� *HRSK\VLFV�����QR���
������������
µ$Q�8QGHQLDEOH�3UREOHP�LQ�$QWDUFWLFD¶��8QGHUVWDQGLQJ� 6FLHQFH��XQGVFL�EHUNHOH\�HGX�
5LFKDUG�$��.HUU��µ'HHS�&KLOO�7ULJJHUV�5HFRUG�2]RQH�+ROH¶��6FLHQFH������QR�������������������
µ$Q�8QGHQLDEOH�3UREOHP�LQ�$QWDUFWLFD¶�
$ODQ�5RERFN�� µ���5HDVRQV�:K\�*HRHQJLQHHULQJ�0D\�%H�D�%DG� ,GHD¶��%XOOHWLQ� RI� WKH� $WRPLF
6FLHQWLVWV�����QR��������������±���
'DYLG�:��.HLWK�HW�DO���µ6RODU�*HRHQJLQHHULQJ�:LWKRXW�2]RQH�/RVV¶��3URFHHGLQJV� RI� WKH� 1DWLRQDO
$FDGHP\� RI� 6FLHQFHV������QR�������������������
'DQLHO� -�� &]LF]R� HW� DO��� µ8QDQWLFLSDWHG� 6LGH� (IIHFWV� RI� 6WUDWRVSKHULF� $OEHGR� 0RGLILFDWLRQ
3URSRVDOV�'XH�WR�$HURVRO�&RPSRVLWLRQ�DQG�3KDVH¶��6FLHQWLILF� 5HSRUWV����QR���������������
.DW� (VFKQHU�� µ2QH� 0DQ� ,QYHQWHG� 7ZR� RI� WKH� 'HDGOLHVW� 6XEVWDQFHV� RI� WKH� ��WK� &HQWXU\¶�
6PLWKVRQLDQ� 0DJD]LQH�� ��� 0D\� ������ VPLWKVRQLDQPDJ�FRP�� 0LGJOH\¶V� PLVDGYHQWXUHV� LQ
LQYHQWLRQ� HYHQWXDOO\� NLOOHG� KLP�� µ/DWHU� LQ� OLIH�� KH� ZDV� VWUXFN� E\� SROLR�� ZULWHV� (QF\FORSHGLD
%ULWDQQLFD�� DQG� ORVW� WKH� XVH� RI� KLV� OHJV�� %HLQJ� RI� DQ� LQTXLULQJ� PLQG�� KH� LQYHQWHG� D� KRLVW
PHFKDQLVP�WR�KHOS�KLP�JHW�LQ�DQG�RXW�RI�EHG��+H�GLHG�ZKHQ�KH�EHFDPH�WDQJOHG�LQ�WKH�URSHV�DQG
WKH�GHYLFH�VWUDQJOHG�KLP�¶
7KRPDV� -�� $OJHR� DQG� 6WHSKHQ� (�� 6FKHFNOHU�� µ7HUUHVWULDO�0DULQH� 7HOHFRQQHFWLRQV� LQ� WKH
'HYRQLDQ�� /LQNV� %HWZHHQ� WKH� (YROXWLRQ� RI� /DQG� 3ODQWV�� :HDWKHULQJ� 3URFHVVHV�� DQG� 0DULQH
$QR[LF� (YHQWV¶�� 3KLORVRSKLFDO� 7UDQVDFWLRQV� RI� WKH� 5R\DO� 6RFLHW\� RI� /RQGRQ� %�� %LRORJLFDO
6FLHQFHV������QR������������������±���
7KH�ILUVW�WLPH�%RXOGLQJ�XVHG�WKH�LGHD�ZDV�LQ�.HQQHWK�(��%RXOGLQJ��µ7KH�8QLYHUVLW\��6RFLHW\��DQG
$UPV�&RQWURO¶��-RXUQDO� RI� &RQIOLFW� 5HVROXWLRQ����QR���������������±���
.HQQHWK� (�� %RXOGLQJ�� µ7KH� (FRQRPLFV� RI� WKH� &RPLQJ� 6SDFHVKLS� (DUWK¶�� LQ� (QYLURQPHQWDO
4XDOLW\� ,VVXHV� LQ� D� *URZLQJ� (FRQRP\��HG��+HQU\�-DUUHWW��5))�3UHVV�����������
6HH�IRU�H[DPSOH�)UHG�6FKDUPHQ��µ-HII�%H]RV�'UHDPV�RI�D�����V�)XWXUH¶��%ORRPEHUJ� &LW\/DE����
0D\�������EORRPEHUJ�FRP�
%UXFH�&DOGZHOO��µ0RQW�3qOHULQ�����¶��LQ�)URP� WKH� 3DVW� WR� WKH� )XWXUH�� ,GHDV� DQG� $FWLRQV� IRU� D
)UHH� 6RFLHW\������KRRYHU�RUJ�
'DYLG�.HLWK��µ7KH�(DUWK�,V�1RW�<HW�DQ�$UWLIDFW¶��,(((� 7HFKQRORJ\� DQG� 6RFLHW\� 0DJD]LQH�����QR�
�������������
+RUNKHLPHU�DQG�$GRUQR��'LDOHFWLF� RI� (QOLJKWHQPHQW����
1HXUDWK��µ7RWDO�6RFLDOLVDWLRQ¶������
µ$� KXJH� ZKDOH� KDQJV� LQ� WKH� PLGGOH� RI� WKH� KDOO�� EXW� ZH� GR� QRW� OHDUQ� KRZ� WKH� ³EHDUG´� LV
WUDQVIRUPHG� LQWR�ROG�IDVKLRQHG�FRUVHWV��KRZ� WKH�VNLQ� LV� WUDQVIRUPHG� LQWR�VKRHV��RU� WKH� IDW� LQWR
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VRDS�WKDW�ILQGV�LWV�ZD\�WR�WKH�GUHVVLQJ�URRP�RI�D�EHDXWLIXO�ZRPDQ��1RU�GR�ZH�OHDUQ�KRZ�PDQ\
ZKDOHV�DUH�FDXJKW�SHU�DQQXP��RU�KRZ�PXFK�ZKDOH�ERQH�� IDW��DQG� OHDWKHU�DUH�SURGXFHG�E\� WKLV
PHDQV�«�+XPDQ�IRUWXQHV�DUH�FRQQHFWHG�ZLWK�WKLV�H[KLELW�±�VWDUYLQJ�VHDPHQ��KXQJU\�IDPLOLHV�RI
ILVKHUPHQ�LQ�WKH�QRUWK�RI�1RUZD\��$QG�VR��HYHU\WKLQJ�OHDGV�WR�PHQ�DQG�VRFLHW\�¶�2WWR�1HXUDWK�
µ0XVHXPV�RI�WKH�)XWXUH¶��LQ�(PSLULFLVP� DQG� 6RFLRORJ\�����±���
2WWR�1HXUDWK��µ7KH�/RVW�:DQGHUHUV�RI�'HVFDUWHV�DQG�WKH�$X[LOLDU\�0RWLYH��2Q�WKH�3V\FKRORJ\
RI�'HFLVLRQ�¶��LQ�3KLORVRSKLFDO� 3DSHUV� ����±������HG��5REHUW�6��&RKHQ�DQG�0DULH�1HXUDWK��'�
5HLGHO�������>����@�����
&DPHURQ�+X�FRLQHG�WKH�WHUP�µXQEXLOGLQJ¶�GXULQJ�RXU�FRQYHUVDWLRQV�DERXW�WKH�ERRN�
7R�ILQLVK�WKH�TXRWDWLRQ��µ/HW�XV�UHFDOO�WKDW�WKLV�+HJHOLDQ�WKHPH��DPRQJ�PDQ\�RWKHUV��ZDV�WDNHQ
XS�E\�0DU[��+LVWRU\�SURSHUO\� VR�FDOOHG� LQ�ZKLFK�PHQ� �³FODVVHV´�� ILJKW� DPRQJ� WKHPVHOYHV� IRU
UHFRJQLWLRQ�DQG�ILJKW�DJDLQVW�1DWXUH�E\�ZRUN��LV�FDOOHG�LQ�0DU[�WKH�³5HDOP�RI�QHFHVVLW\´��5HLFK
GHU� 1RWZHQGLJNHLW���EH\RQG��MHQVHLWV��LV�VLWXDWHG�WKH�³5HDOP�RI�IUHHGRP´��5HLFK� GHU� )UHLKHLW���LQ
ZKLFK�PHQ��XVXDOO\�UHFRJQL]LQJ�RQH�DQRWKHU�ZLWKRXW�UHVHUYDWLRQ��QR�ORQJHU�ILJKW��DQG�ZRUN�DV
OLWWOH� DV� SRVVLEOH� �1DWXUH� KDYLQJ� EHHQ� GHILQLWHO\� PDVWHUHG� ±� WKDW� LV�� KDUPRQL]HG� ZLWK�0DQ��¶
.RMqYH��,QWURGXFWLRQ� WR� WKH� 5HDGLQJ� RI� +HJHO�����±�Q��
2WWR�1HXUDWK��µ$�6\VWHP�RI�6RFLDOLVDWLRQ¶��LQ�(FRQRPLF� :ULWLQJV������
2WWR�1HXUDWK��µ$QWL�6SHQJOHU¶��LQ�(PSLULFLVP� DQG� 6RFLRORJ\������

��� $� 1HZ� 5HSXEOLF

$QJHOD�'DYLV��µ6RFLDO�-XVWLFH�LQ�WKH�3XEOLF�8QLYHUVLW\�RI�&DOLIRUQLD��5HIOHFWLRQV�DQG�6WUDWHJLHV¶
�WHDFK�LQ�DW� WKH�8QLYHUVLW\�RI�&DOLIRUQLD�'DYLV�����)HEUXDU\��������YLGHR�XFGDYLV�HGX��/LJKWO\
HGLWHG�IRU�FODULW\�
3ODWR��7KH� 5HSXEOLF��WUDQV��3DXO�6KRUH\��/RHE�&ODVVLFDO�/LEUDU\��+DUYDUG�8QLYHUVLW\�3UHVV������
>����@������E�
,ELG������F±G�
,ELG������E±G�
,ELG������H�
3ODWR��(XWK\SKUR�� $SRORJ\�� &ULWR�� 3KDHGR�� 3KDHGUXV��� WUDQV��+DUROG�1��)RZOHU��/RHE�&ODVVLFDO
/LEUDU\�����+DUYDUG�8QLYHUVLW\�3UHVV������������G�
7KRPDV�0RUH��µ8WRSLD¶��LQ�7KUHH� (DUO\� 0RGHUQ� 8WRSLDV�� HG��6XVDQ�%UXFH� �2[IRUG�8QLYHUVLW\
3UHVV������������
,ELG������
,ELG������
,ELG������
(OOHQ�0HLNVLQV�:RRG��7KH� 2ULJLQ� RI� &DSLWDOLVP�� $� /RQJHU� 9LHZ��9HUVR�������������
:LOOLDP�6KDNHVSHDUH��7KH� /LIH� DQG� 'HDWK� RI� 5LFKDUG� ,,��DFW����VF����
:RRG��7KH� 2ULJLQ� RI� &DSLWDOLVP�� ���±��� 7KH� QXPEHU� RI� VKHHS� MXPSHG� IURP� �� PLOOLRQ� WR� �
PLOOLRQ� EHWZHHQ� ����� DQG� ������:LOOLDP�/D]RQLFN�� µ.DUO�0DU[� DQG�(QFORVXUHV� LQ� (QJODQG¶�
5HYLHZ� RI� 5DGLFDO� 3ROLWLFDO� (FRQRPLFV����QR����������������2YHU�WKH�ORQJHU�DUF�RI�KLVWRU\������
WR�������OLYHVWRFN�\LHOGV�JUHZ�����SHU�FHQW��D�UDWH�WKDW�VXUSDVVHG�LQFUHDVHV�LQ�ODERXU�SURGXFWLYLW\
���� SHU� FHQW�� DQG� JUDLQ� KDUYHVWV� ����� SHU� FHQW��� 5REHUW� &�� $OOHQ�� µ(QJOLVK� DQG� :HOVK
$JULFXOWXUH�� ����±������ 2XWSXWV�� ,QSXWV�� DQG� ,QFRPH¶� �ZRUNLQJ� SDSHU�� 1XIILHOG� &ROOHJH�
8QLYHUVLW\�RI�2[IRUG������������RUD�R[�DF�XN�
:RRG��7KH� 2ULJLQ� RI� &DSLWDOLVP������
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)RU�UHDVRQV�ZK\�WKH�7XGRUV�ZHUH�ZDU\�RI�HQFORVXUHV��VHH�/D]RQLFN��µ.DUO�0DU[�DQG�(QFORVXUHV
LQ�(QJODQG¶�����
7KH� FRORQL]DWLRQ� RI� ,UHODQG� KDG� DOUHDG\� SURJUHVVHG� E\� WKH� 7XGRU� SHULRG� EXW� GHHSHQHG
SURIRXQGO\�GXULQJ�&URPZHOO¶V� UHLJQ��'RQDOG�:RRGZDUG�� µ7KH�$QJOR�,ULVK�/LYHVWRFN�7UDGH�RI
WKH� 6HYHQWHHQWK� &HQWXU\¶�� ,ULVK� +LVWRULFDO� 6WXGLHV� ���� QR�� ��� �������� ���±����� 7LDUQiQ
6RPKDLUOH�� µ&DSLWDO¶V� )LUVW� &RORQ\"� $� 3ROLWLFDO� 0DU[LVW� $SSURDFK� WR� ,ULVK
³8QGHUGHYHORSPHQW´¶��+LVWRULFDO� 0DWHULDOLVP����)HEUXDU\�������KLVWRULFDOPDWHULDOLVP�RUJ�
-RKQ�/RFNH��6HFRQG� 7UHDWLVH� RI� &LYLO� *RYHUQPHQW��3URPHWKHXV�%RRNV�������>����@������
:RRG��7KH� 2ULJLQ� RI� &DSLWDOLVP�������0RUH��µ8WRSLD¶������0RUH¶V�8WRSLDQV�µFRXQW�WKLV�WKH�PRVW
MXVW�FDXVH�RI�ZDU��ZKHQ�DQ\�SHRSOH�KROGHWK�D�SLHFH�RI�JURXQG�YRLG�DQG�YDFDQW�WR�QR�JRRG�QRU
SURILWDEOH�XVH��NHHSLQJ�RWKHUV�IURP�WKH�XVH�DQG�SRVVHVVLRQ�RI�LW�¶
7KH\� ZRXOG� QHHG� ���±�����W&�� 6HDQ� 6ZHHQH\�� µ+DUG� )DFWV� DERXW� &RDO��:K\� 7UDGH� 8QLRQV
6KRXOG�5HWKLQN�7KHLU�6XSSRUW�IRU�&DUERQ�&DSWXUH�DQG�6WRUDJH¶��ZRUNLQJ�SDSHU��7UDGH�8QLRQV
IRU�(QHUJ\�'HPRFUDF\��1HZ�<RUN��2FWREHU�����������XQLRQVIRUHQHUJ\GHPRFUDF\�RUJ��7KHUH�LV�D
OLVW� RI� DOO� WKH� FDQFHOOHG� &&6� SODQWV�� 0,7�� µ&DQFHOOHG� DQG� ,QDFWLYH� 3URMHFWV¶�� &DUERQ� 	
6HTXHVWUDWLRQ� 7HFKQRORJLHV�� ��� 6HSWHPEHU� ������ VHTXHVWUDWLRQ�PLW�HGX�� 7KH� ,QVWLWXWH� IRU� WKH
6WXG\�RI�&&6�DW�0,7��ZKLFK�GHYLVHG�WKH�OLVW��LWVHOI�FORVHG�GRZQ�LQ������
6HH� IRU� H[DPSOH� &DUO�)ULHGULFK� 6FKOHXVVQHU� HW� DO��� µ'LIIHUHQWLDO� &OLPDWH� ,PSDFWV� IRU� 3ROLF\�
5HOHYDQW�/LPLWV�WR�*OREDO�:DUPLQJ��7KH�&DVH�RI�����&�DQG���&¶��(DUWK� 6\VWHP� '\QDPLFV����QR�
�� �������� ���±����5LFKDUG� -��0LOODU� HW� DO��� µ(PLVVLRQ�%XGJHWV� DQG� 3DWKZD\V�&RQVLVWHQW�ZLWK
/LPLWLQJ�:DUPLQJ�WR�����&¶��1DWXUH� *HRVFLHQFH�����QR����������������±��
)RU� DQ� RYHUYLHZ� RI� WKH� FRQFHSW�� VHH� 5LFKDUG� $�� +RXJKWRQ�� µ%DODQFLQJ� WKH� *OREDO� &DUERQ
%XGJHW¶��$QQXDO� 5HYLHZ� RI� (DUWK� DQG� 3ODQHWDU\� 6FLHQFHV���������������±���
81� (QYLURQPHQW� 3URJUDPPH�� µ&XW� *OREDO� (PLVVLRQV� E\� ���� 3HUFHQW� (YHU\� <HDU� IRU� 1H[W
'HFDGH� WR� 0HHW� ����&� 3DULV� 7DUJHW� ±� 81� 5HSRUW¶�� SUHVV� UHOHDVH�� ��� 1RYHPEHU� �����
XQHQYLURQPHQW�� RUJ��6LPRQ�(YDQV�� µ$QDO\VLV��&RURQDYLUXV�6HW� WR�&DXVH�/DUJHVW�(YHU�$QQXDO
)DOO�LQ�&2��(PLVVLRQV¶��&DUERQ�%ULHI����$SULO�������FDUERQEULHI�RUJ�
=HNH�+DXVIDWKHU��µ$QDO\VLV��:K\�WKH�,3&&����&�5HSRUW�([SDQGHG�WKH�&DUERQ�%XGJHW¶��&DUERQ
%ULHI����2FWREHU�������FDUERQEULHI�RUJ�
$W� WKH� WLPH�� KH� FDOOHG� WKH� WHFKQRORJ\� µELRPDVV� HQHUJ\� ZLWK� &2�� UHPRYDO� DQG� SHUPDQHQW
VHTXHVWUDWLRQ��%(&6�¶��.HQQHWK�0|OOHUVWHQ��µ2SSRUWXQLWLHV�IRU�&2��5HGXFWLRQV�DQG�&2��/HDQ
(QHUJ\� 6\VWHPV� LQ� 3XOS� DQG� 3DSHU� 0LOOV¶� �GRFWRUDO� WKHVLV�� 5R\DO� ,QVWLWXWH� RI� 7HFKQRORJ\�
6WRFNKROP���������NWK�GLYD�SRUWDO�RUJ�
0LFKDHO� 5�� 2EHUVWHLQHU� HW� DO���0DQDJLQJ� &OLPDWH� 5LVN� �,,$6$� LQWHULP� UHSRUW�� ������� ��� ���
SXUH�LLDVD�DF�DW��$�PXFK�VKRUWHU�YHUVLRQ�RI�WKH�UHSRUW�ZDV�SXEOLVKHG�LQ�6FLHQFH� VRRQ� WKHUHDIWHU�
ZKHUH� LW� KDV�EHFRPH�D�KLJKO\� FLWHG� DUWLFOH��0LFKDHO�5��2EHUVWHLQHU� HW� DO��� µ0DQDJLQJ�&OLPDWH
5LVN¶��6FLHQFH������QR������������������±��
'DYLG� .HLWK�� µ6LQNV�� (QHUJ\� &URSV� DQG� /DQG� 8VH�� &RKHUHQW� &OLPDWH� 3ROLF\� 'HPDQGV� DQ
,QWHJUDWHG�$QDO\VLV�RI�%LRPDVV¶��&OLPDWLF� &KDQJH��������������
,ELG�����
2QH� SUREOHP�ZDV� WKH� µLQVWDELOLW\� RI� FDUERQ� LQ� ELRORJLFDO� UHVHUYRLUV¶� FRPSDUHG�ZLWK� DUWLILFLDO
VHTXHVWUDWLRQ�OLNH�&&6��+H�DOVR�QRWHG�WKDW�µWKH�HIIHFWLYHQHVV�RI�>QDWXUDO@�VLQNV�LV�FRQWURYHUVLDO�
DQG�GHSHQGV�FULWLFDOO\�RQ�WKH�WLPHVFDOH�DQG�PDQDJHPHQW�UHJLPH�FRQVLGHUHG�¶�,ELG�����
9HUD� +HFN� HW� DO��� µ%LRPDVV�%DVHG� 1HJDWLYH� (PLVVLRQV� 'LIILFXOW� WR� 5HFRQFLOH� ZLWK� 3ODQHWDU\
%RXQGDULHV¶�� 1DWXUH� &OLPDWH� &KDQJH� ��� QR�� �� �������� ���±��� )RU� WKH� ODQGPDUN� SODQHWDU\
ERXQGDU\�VWXG\��VHH�:LOO�6WHIIHQ�HW�DO���µ3ODQHWDU\�%RXQGDULHV��*XLGLQJ�+XPDQ�'HYHORSPHQW�RQ
D�&KDQJLQJ�3ODQHW¶��6FLHQFH������QR�����������������������
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$OLVWHU� 'R\OH�� µ([WUDFWLQJ� &DUERQ� IURP�1DWXUH� &DQ�$LG� &OLPDWH� EXW�:LOO� %H� &RVWO\�� 8�1�¶�
5HXWHUV�����0DUFK�������UHXWHUV�FRP�
+HFN�HW�DO���µ%LRPDVV�%DVHG�1HJDWLYH�(PLVVLRQV¶������
$QQD�+DUSHU��µ:K\�%(&&6�0LJKW�1RW�3URGXFH�³1HJDWLYH´�(PLVVLRQV�$IWHU�$OO¶��&DUERQ�%ULHI�
���$XJXVW�������FDUERQEULHI�RUJ�
.HLWK��µ6LQNV��(QHUJ\�&URSV�DQG�/DQG�8VH¶����
0DWWHR�0XUDWRUL�HW�DO���µ*OREDO�(FRQRPLF�&RQVHTXHQFHV�RI�'HSOR\LQJ�%LRHQHUJ\�ZLWK�&DUERQ
&DSWXUH�DQG�6WRUDJH��%(&&6�¶��(QYLURQPHQWDO� 5HVHDUFK� /HWWHUV�����QR��������������
3KLOLS�0LURZVNL��1HYHU� /HW� D� 6HULRXV� &ULVLV� *R� WR� :DVWH�� +RZ�1HROLEHUDOLVP� 6XUYLYHG� WKH
)LQDQFLDO� 0HOWGRZQ��9HUVR�������������
µ6XPPDU\�IRU�3ROLF\PDNHUV�RI�,3&&�6SHFLDO�5HSRUW�RQ�*OREDO�:DUPLQJ�RI�����&�$SSURYHG�E\
*RYHUQPHQWV¶��,3&&�1HZVURRP����2FWREHU�������LSFF�FK�
+DQVHQ�KDV�EHHQ�DUUHVWHG�WKUHH�WLPHV�RQ�WKH�:KLWH�+RXVH�ODZQ���������������������DQG�WZLFH�DW
SURWHVWV�HOVHZKHUH�
6HH�-DPHV�+DQVHQ�DQG�0LFKDHO�6KHOOHQEHUJHU��µ7KH�&OLPDWH�1HHGV�1XFOHDU�3RZHU¶��:DOO� 6WUHHW
-RXUQDO�� ��$SULO� ������ZVM�FRP�� -DPHV�+DQVHQ� HW� DO��� µ1XFOHDU�3RZHU�3DYHV� WKH�2QO\�9LDEOH
3DWK�)RUZDUG�RQ�&OLPDWH�&KDQJH¶��*XDUGLDQ����'HFHPEHU�������WKHJXDUGLDQ�FRP�
+DQVHQ�HW�DO���µ1XFOHDU�3RZHU�3DYHV�WKH�2QO\�9LDEOH�3DWK¶�
,Q�WKH�86�LQ����������SHU�FHQW�RI�IRVVLO�IXHO�XVH�ZHQW�WR�HOHFWULFLW\�����SHU�FHQW�WR�OLTXLG�IXHOV�
DQG� ��� SHU� FHQW� WR� VROLG� DQG� JDVHRXV� IXHOV�� 9DFODY� 6PLO�� 3RZHU� 'HQVLW\�� $� .H\� WR
8QGHUVWDQGLQJ� (QHUJ\� 6RXUFHV� DQG� 8VHV��0,7�3UHVV�������������
6SHQFHU�:KHDWOH\��%HQMDPLQ�6RYDFRRO��DQG�'LGLHU�6RUQHWWH��µ2I�'LVDVWHUV�DQG�'UDJRQ�.LQJV��$
6WDWLVWLFDO�$QDO\VLV�RI�1XFOHDU�3RZHU�,QFLGHQWV�DQG�$FFLGHQWV¶��5LVN� $QDO\VLV�����QR�����������
����
3KLOLS� %DOO�� µ-DPHV� /RYHORFN�5HIOHFWV� RQ�*DLD¶V� /HJDF\¶��1DWXUH�� �� $SULO� ������ QDWXUH�FRP�
*HRUJH� 0RQELRW�� µ:K\� )XNXVKLPD� 0DGH� 0H� 6WRS� :RUU\LQJ� DQG� /RYH� 1XFOHDU� 3RZHU¶�
*XDUGLDQ�����0DUFK�������*HRUJH�0RQELRW�� µ7KH�8QSDODWDEOH�7UXWK�,V�7KDW� WKH�$QWL�1XFOHDU
/REE\�+DV�0LVOHG�8V�$OO¶��*XDUGLDQ����$SULO�������WKHJXDUGLDQ�FRP��+DQVHQ�JRHV�VR�IDU�DV�WR
FODLP�WKDW�QXFOHDU�SRZHU�KDV�LQ�IDFW�VDYHG�����PLOOLRQ�OLYHV�WKDW�ZRXOG�KDYH�EHHQ�ORVW�KDG�WKDW
HQHUJ\� EHHQ� SURYLGHG� E\� IRVVLO� IXHOV� �D� VWDWLVWLF� VRRQ� FLWHG� E\� 6KHOOHQEHUJHU��� 3XVKNHU� $�
.KDUHFKD� DQG� -DPHV� (�� +DQVHQ�� µ3UHYHQWHG� 0RUWDOLW\� DQG� *UHHQKRXVH� *DV� (PLVVLRQV� IURP
+LVWRULFDO� DQG� 3URMHFWHG� 1XFOHDU� 3RZHU¶�� (QYLURQPHQWDO� 6FLHQFH� 	� 7HFKQRORJ\� ���� QR�� �
������������±���
:RUOG�+HDOWK�2UJDQL]DWLRQ��µ:RUOG�+HDOWK�2UJDQL]DWLRQ�5HSRUW�([SODLQV�WKH�+HDOWK�,PSDFWV�RI
WKH�:RUOG¶V�:RUVW�(YHU�&LYLO�1XFOHDU�$FFLGHQW¶��SUHVV�UHOHDVH�����$SULO�������ZKR�LQW�
,DQ� )DLUOLH� DQG� 'DYLG� 6XPQHU�� 7KH� 2WKHU� 5HSRUW� RQ� &KHUQRE\O� �725&+�� �VWXG\� IRU� WKH
(XURSHDQ�3DUOLDPHQW��%UXVVHOV���������.DWH�%URZQ��0DQXDO� IRU� 6XUYLYDO�� $� &KHUQRE\O� *XLGH� WR
WKH� )XWXUH��:��:��1RUWRQ�������������
'HERUD�0DFNHQ]LH�� µ&DHVLXP� )DOORXW� IURP� )XNXVKLPD� 5LYDOV� &KHUQRE\O¶��1HZ� 6FLHQWLVW�� ��
0DUFK� ������ QHZVFLHQWLVW�FRP�� 7HWVXML� ,PDQDND�� µ&RPSDULVRQ� RI� 5DGLRDFWLYLW\� 5HOHDVH� DQG
&RQWDPLQDWLRQ� IURP� WKH� )XNXVKLPD� DQG�&KHUQRE\O�1XFOHDU� 3RZHU� 3ODQW�$FFLGHQWV¶�� LQ�/RZ�
'RVH� 5DGLDWLRQ� (IIHFWV� RQ� $QLPDOV� DQG� (FRV\VWHPV�� /RQJ�7HUP� 6WXG\� RQ� WKH� )XNXVKLPD
1XFOHDU� $FFLGHQW��HG��0DQDEX�)XNXPRWR��6SULQJHU�������������
-DQ� %H\HD� HW� DO��� µ$FFRXQWLQJ� IRU� /RQJ�7HUP� 'RVHV� LQ� :RUOGZLGH� +HDOWK� (IIHFWV� RI� WKH
)XNXVKLPD�'DLLFKL�1XFOHDU�$FFLGHQW¶��(QHUJ\� 	� (QYLURQPHQWDO� 6FLHQFH����QR����������������±
��� )UDQN� YRQ� +LSSHO�� µ7KH� 5DGLRORJLFDO� DQG� 3V\FKRORJLFDO� &RQVHTXHQFHV� RI� WKH� )XNXVKLPD
'DLLFKL�$FFLGHQW¶��%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV�����QR��������������±���
µ$FFLGHQW�&OHDQXS�&RVWV�5LVLQJ�WR���±���7ULOOLRQ�<HQ�LQ����<HDUV¶��-DSDQ�&HQWHU�IRU�(FRQRPLF
5HVHDUFK����-XO\�������MFHU�RU�MS�
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µ&OHDQLQJ� XS� 1XFOHDU� :DVWH� ,V� DQ� 2EYLRXV� 7DVN� IRU� 5RERWV¶�� (FRQRPLVW�� ��� -XQH� �����
HFRQRPLVW�FRP�
%HQ�'RROH\��(LPL�<DPDPLWVX��DQG�0DNLNR�,QRXH��µ)XNXVKLPD�1XFOHDU�'LVDVWHU�7ULDO�(QGV�ZLWK
$FTXLWWDOV�RI���([HFXWLYHV¶��1HZ� <RUN� 7LPHV�����6HSWHPEHU�������Q\WLPHV�FRP�
$VVRFLDWHG� 3UHVV�� µ-DSDQHVH� 3RZHU� &RPSDQ\� 7(3&2� $GPLWV� ,W� /LHG� DERXW� 0HOWGRZQ� DIWHU
)XNXVKLPD¶��&%&�1HZV�����-XQH�������FEF�FD�
,QGHHG�� DVVHVVPHQWV� RIWHQ� RPLW� WKHVH� µH[WHUQDO¶� SKDVHV� RI� WKH� OLIH� F\FOH� DQG� IRFXV� RQO\� RQ
JHQHUDWLRQ��.HLWK�%DUQKDP��µ)DOVH�6ROXWLRQ��1XFOHDU�3RZHU�,V�1RW�³/RZ�&DUERQ´¶��(FRORJLVW���
)HEUXDU\�������WKHHFRORJLVW�RUJ�
%HQMDPLQ�.��6RYDFRRO��µ9DOXLQJ�WKH�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�1XFOHDU�3RZHU��$�&ULWLFDO
6XUYH\¶�� (QHUJ\� 3ROLF\� ���� QR�� �� �������� ������ 1RWH� WKDW� WKHVH� PHDVXUHPHQWV� DUH� &2�
HTXLYDOHQWV�UDWKHU�WKDQ�&2��SHU�VH�
%\�FRQWUDVW��WKH�DYHUDJH�FRDO�ILUHG�SRZHU�SODQW�HPLWV�DURXQG�������J&2��N:K��'DQLHO�1XJHQW
DQG�%HQMDPLQ�.��6RYDFRRO��µ$VVHVVLQJ�WKH�/LIHF\FOH�*UHHQKRXVH�*DV�(PLVVLRQV�IURP�6RODU�39
DQG�:LQG�(QHUJ\��$�&ULWLFDO�0HWD�6XUYH\¶��(QHUJ\� 3ROLF\���������������±���
6LPRQ� (YDQV�� µ6RODU�� :LQG� DQG� 1XFOHDU� +DYH� ³$PD]LQJO\� /RZ´� &DUERQ� )RRWSULQWV�� 6WXG\
)LQGV¶��&DUERQ�%ULHI����'HFHPEHU�������FDUERQEULHI�RUJ�
7HUU\�1RUJDWH��1DZVKDG�+DTXH��DQG�3DXO�.ROWXQ�� µ7KH� ,PSDFW�RI�8UDQLXP�2UH�*UDGH�RQ� WKH
*UHHQKRXVH�*DV�)RRWSULQW�RI�1XFOHDU�3RZHU¶��-RXUQDO� RI� &OHDQHU� 3URGXFWLRQ����������������
,ELG��� )LJV�� �±��� ,I� RQH� ORRNV� IXUWKHU� DKHDG� WR� RQO\� ������ SHU� FHQW� RUH� TXDOLW\�� WKHQ� QXFOHDU
SRZHU¶V�HPLVVLRQV�ZRXOG�MXPS�WR�����J&2��N:K�±�PRUH�WKDQ�VRPH�IRVVLO�IXHOV��,ELG�������
6HH� IRU� H[DPSOH� -DPHV� +DQVHQ�� 6WRUPV� RI� 0\� *UDQGFKLOGUHQ�� 7KH� 7UXWK� DERXW� WKH� &RPLQJ
&OLPDWH� &DWDVWURSKH� DQG� 2XU� /DVW� &KDQFH� WR� 6DYH� +XPDQLW\��%ORRPVEXU\�������������
)UDQN� YRQ� +LSSHO�� µ3OXWRQLXP� 3URJUDPV� LQ� (DVW� $VLD� DQG� ,GDKR� :LOO� &KDOOHQJH� WKH� %LGHQ
$GPLQLVWUDWLRQ¶��%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV�����$SULO�������WKHEXOOHWLQ�RUJ�
)UDQN�YRQ�+LSSHO��µ%LOO�*DWHV¶�%DG�%HW�RQ�3OXWRQLXP�)XHOHG�5HDFWRUV¶��%XOOHWLQ� RI� WKH� $WRPLF
6FLHQWLVWV�����0DUFK������
*DOLQD� 5DJX]LQD�� µ+RO\� *UDLO� RU� (SLF� )DLO"� 5XVVLD� 5HDGLHV� WR� &RPPLVVLRQ� )LUVW� 3OXWRQLXP
%UHHGHU� $JDLQVW� 8QLQVSLULQJ� *OREDO� 7UDFN� 5HFRUG¶�� %HOORQD�� �� $XJXVW� ������ EHOORQD�RUJ�
7KRPDV�%��&RFKUDQ�HW�DO���µ,W¶V�7LPH�WR�*LYH�8S�RQ�%UHHGHU�5HDFWRUV¶��%XOOHWLQ� RI� WKH� $WRPLF
6FLHQWLVWV�����QR���������������
0DVD� 7DNXER�� µ&ORVLQJ� -DSDQ¶V� 0RQMX� )DVW� %UHHGHU� 5HDFWRU�� 7KH� 3RVVLEOH� ,PSOLFDWLRQV¶�
%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV�����QR���������������±��
5��'��.DOH��µ,QGLD¶V�)DVW�5HDFWRU�3URJUDPPH�±�$�5HYLHZ�DQG�&ULWLFDO�$VVHVVPHQW¶��3URJUHVV� LQ
1XFOHDU� (QHUJ\���������������������0��9��5DPDQD��µ$�)DVW�5HDFWRU�DW�$Q\�&RVW��7KH�3HUYHUVH
3XUVXLW�RI�%UHHGHU�5HDFWRUV�LQ�,QGLD¶��%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV����1RYHPEHU������
6�� 5DMHQGUDQ� 3LOODL� DQG� 0�� 9�� 5DPDQD�� µ%UHHGHU� 5HDFWRUV�� $� 3RVVLEOH� &RQQHFWLRQ� %HWZHHQ
0HWDO�&RUURVLRQ�DQG�6RGLXP�/HDNV¶��%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV�����QR��������������±��
7KH�SURMHFW¶V�QDPH�UHIHUUHG�QRW�WR�WKH�JRDO�RI�WUDQVSDUHQF\�EXW�WR�WKH�LGHD�WKDW�UDGLDWLRQ�ZDV�DV
RPQLSUHVHQW� DV� VXQVKLQH�� +HUH� ZH� DOVR� VHH� WKH� HPHUJHQFH� RI� WKH� PRGHUQ� QRWLRQ� RI� WKH
µHQYLURQPHQW¶�
-RVHSK�0DVFR��µ%DG�:HDWKHU��2Q�3ODQHWDU\�&ULVLV¶��6RFLDO� 6WXGLHV� RI� 6FLHQFH�����QR�����������
��±����)RU�WKH�VWROHQ�EDE\�ERQHV��VHH�-DFRE�'DUZLQ�+DPEOLQ��$UPLQJ� 0RWKHU� 1DWXUH�� 7KH� %LUWK
RI� &DWDVWURSKLF� (QYLURQPHQWDOLVP��2[IRUG�8QLYHUVLW\�3UHVV�������������
+DPEOLQ��$UPLQJ� 0RWKHU� 1DWXUH�� ����� 6XH� 5DEELWW� 5RII�� µ3URMHFW� 6XQVKLQH� DQG� WKH� 6OLSSHU\
6ORSH��7KH�(WKLFV�RI�7LVVXH�6DPSOLQJ�IRU�6WURQWLXP���¶��0HGLFLQH�� &RQIOLFW� DQG� 6XUYLYDO�����QR�
��������������������0XUUD\�&DPSEHOO��µ3URMHFW�6XQVKLQH¶V�'DUN�6HFUHW¶��*OREH� DQG� 0DLO����-XQH
������WKHJOREHDQGPDLO�FRP�
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/RXLVH�=LEROG�5HLVV��µ6WURQWLXP����$EVRUSWLRQ�E\�'HFLGXRXV�7HHWK��$QDO\VLV�RI�7HHWK�3URYLGHV
D�3UDFWLFDEOH�0HWKRG�RI�0RQLWRULQJ�6WURQWLXP����8SWDNH�E\�+XPDQ�3RSXODWLRQV¶��6FLHQFH�����
QR�������������������±���
5DFKHO�&DUVRQ��6LOHQW� 6SULQJ��3HQJXLQ�������>����@������
7KH� LGHD� IRU� VXFK� D� VWXG\�ZDV� VNHWFKHG� E\�+HUPDQ�.DOFNDU�� D� ELRFKHPLVW� DW� -RKQV�+RSNLQV
8QLYHUVLW\�� 6HH� KLV� µ$Q� ,QWHUQDWLRQDO� 0LON� 7HHWK� 5DGLDWLRQ� &HQVXV¶�� 1DWXUH� ����� QR�� ����
�����������±��
5HLVV��µ6WURQWLXP����$EVRUSWLRQ¶�������
+DUROG�/��5RVHQWKDO��µ$FFXPXODWLRQ�RI�(QYLURQPHQWDO����6U�LQ�7HHWK�RI�&KLOGUHQ¶��LQ�5DGLDWLRQ
%LRORJ\� RI� WKH� )HWDO� DQG� -XYHQLOH� 0DPPDO��HG��0HOYLQ�5��6LNRY�DQG�'��'HQQLV�0DKOXP��86
$WRPLF�(QHUJ\�&RPPLVVLRQ������������±���
%DUU\�&RPPRQHU�DQG�8UVXOD�)UDQNOLQ�EHORQJHG�WR�WKH�*UHDWHU�6W��/RXLV�&LWL]HQV¶�&RPPLWWHH�RQ
1XFOHDU�,QIRUPDWLRQ�
-RVHSK�-��0DQJDQR�HW�DO���µ$Q�8QH[SHFWHG�5LVH�LQ�6WURQWLXP����LQ�86�'HFLGXRXV�7HHWK�LQ�WKH
����V¶��6FLHQFH� RI� WKH� 7RWDO� (QYLURQPHQW������QRV���±��������������)RU�D�FRUURERUDWLYH�VWXG\�VHH
-D\�0��*RXOG�HW�DO���µ6WURQWLXP����LQ�'HFLGXRXV�7HHWK�DV�D�)DFWRU�LQ�(DUO\�&KLOGKRRG�&DQFHU¶�
,QWHUQDWLRQDO� -RXUQDO� RI� +HDOWK� 6HUYLFHV�����QR���������������±���
.DUO�-DFRE\��&ULPHV� $JDLQVW� 1DWXUH�� 6TXDWWHUV�� 3RDFKHUV�� 7KLHYHV�� DQG� WKH� +LGGHQ� +LVWRU\� RI
$PHULFDQ� &RQVHUYDWLRQ� �8QLYHUVLW\� RI� &DOLIRUQLD� 3UHVV�� ������� -DQH� &DUUXWKHUV�� 7KH� .UXJHU
1DWLRQDO� 3DUN�� $� 6RFLDO� DQG� 3ROLWLFDO� +LVWRU\��8QLYHUVLW\�RI�1DWDO�3UHVV��������
)RU� D� KLVWRU\� RI� WKH� JURXS�� VHH� .HLWK� 0DNRWR� :RRGKRXVH�� 7KH� (FRFHQWULVWV�� $� +LVWRU\� RI
5DGLFDO� (QYLURQPHQWDOLVP��&ROXPELD�8QLYHUVLW\�3UHVV������������±���
5HHG�1RVV��µ7KH�:LOGODQGV�3URMHFW��/DQG�&RQVHUYDWLRQ�6WUDWHJ\¶��:LOG� (DUWK��VSHFLDO�LVVXH�µ7KH
:LOGODQGV�3URMHFW¶� ������������7KH�GLIIHUHQFH�EHWZHHQ�&3$:6¶����SHU�FHQW�JRDO� LQ������DQG
1RVV¶�ZRUN�LQ������ZDV�WKDW�WKH�:LOGODQGV�1HWZRUN�QHYHU�DGRSWHG�1RVV¶�DLP�DV�RIILFLDO�SROLF\�
6HH� 0LFKDHO� 6RXOp� DQG� 5HHG� 1RVV�� µ5HZLOGLQJ� DQG� %LRGLYHUVLW\�� &RPSOHPHQWDU\� *RDOV� IRU
&RQWLQHQWDO�&RQVHUYDWLRQ¶��:LOG� (DUWK�������������±���
(GZDUG�2��:LOVRQ��7KH� 'LYHUVLW\� RI� /LIH��+DUYDUG�8QLYHUVLW\�3UHVV��������������6HH�DOVR�+DUYH\
/RFNH��µ7KH�,QWHUQDWLRQDO�0RYHPHQW�WR�3URWHFW�+DOI�WKH�:RUOG��2ULJLQV��6FLHQWLILF�)RXQGDWLRQV�
DQG�3ROLF\� ,PSOLFDWLRQV¶�� LQ�5HIHUHQFH� 0RGXOH� LQ� (DUWK� 6\VWHPV� DQG� (QYLURQPHQWDO� 6FLHQFHV
�(OVHYLHU��������
6HH� (GZDUG� 2��:LOVRQ�� µ$� 3HUVRQDO� %ULHI� IRU� WKH�:LOGODQGV� 3URMHFW¶��:LOG� (DUWK� ���� QR�� �
���������±���:LOVRQ�FHUWDLQO\�NQHZ�KLV�DXGLHQFH�DQG�ZURWH�DQ�DODUPLVW�HVVD\�RQ�RYHUSRSXODWLRQ�
6HH�DOVR�+DUYH\�/RFNH��µ$�%DODQFHG�$SSURDFK�WR�6KDULQJ�1RUWK�$PHULFD¶��LQ�WKH�VDPH�LVVXH�
-HQQ\� /HYLVRQ� HW� DO��� $SSO\� WKH� %UDNHV�� $QWL�LPPLJUDQW� &R�RSWDWLRQ� RI� WKH� (QYLURQPHQWDO
0RYHPHQW��&HQWHU�IRU�1HZ�&RPPXQLW\�����������
,DQ� $QJXV�� µ'DYH� )RUHPDQ¶V� 0DQ� 6ZDUP�� 'HIHQGLQJ� :LOGOLIH� E\� $WWDFNLQJ� ,PPLJUDQWV¶�
UHYLHZ�RI�0DQ� 6ZDUP� DQG� WKH� .LOOLQJ� RI� :LOGOLIH��E\�'DYH�)RUHPDQ��&OLPDWH� 	� &DSLWDOLVP����
$SULO�������FOLPDWHDQGFDSLWDOLVP�FRP�
,QGHHG��/RFNH�ZRUNHG�FORVHO\�ZLWK�,QGLJHQRXV�QDWLRQV�WR�H[SDQG�QDWXUH�SUHVHUYHV�LQ�&DQDGD¶V
1RUWKZHVW� 7HUULWRULHV�� +DUYH\� /RFNH�� µ&LYLO� 6RFLHW\� DQG� 3URWHFWHG� $UHDV�� /HVVRQV� IURP
&DQDGD¶V�([SHULHQFH¶��*HRUJH� :ULJKW� )RUXP�����QR���������������±���
'LQLWLD�6PLWK��µ0DVWHU�6WRU\WHOOHU�RU�0DVWHU�'HFHLYHU"¶��1HZ� <RUN� 7LPHV����$XJXVW������
-��'��)��-RQHV��µ9DQ�GHU�3RVWXUH¶��/RQGRQ� 5HYLHZ� RI� %RRNV����QR�����������
+DUU\� :HOV�� 6HFXULQJ� :LOGHUQHVV� /DQGVFDSHV� LQ� 6RXWK� $IULFD�� 1LFN� 6WHHOH�� 3ULYDWH� :LOGOLIH
&RQVHUYDQFLHV� DQG� 6DYLQJ� 5KLQRV��%ULOO������������
)RU�WKH�:,/'�)RXQGDWLRQ¶V�FRQIHUHQFH�SURJUDPPHV��VHH�ZLOG�RUJ�
0DOFROP�'UDSHU��µ=HQ�DQG�WKH�$UW�RI�*DUGHQ�3URYLQFH�0DLQWHQDQFH��7KH�6RIW�,QWLPDF\�RI�+DUG
0HQ� LQ� WKH� :LOGHUQHVV� RI� .ZD=XOX�1DWDO�� 6RXWK� $IULFD�� ����±����¶�� -RXUQDO� RI� 6RXWKHUQ
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$IULFDQ� 6WXGLHV�����QR����������������
,ELG��������,QGHHG��WKH�QHZ�SDUNV�ZHUH�XQGHU�WKH�MXULVGLFWLRQ�RI�WKH�,)3¶V�FRQVHUYDWLRQ�DXWKRULW\�
$GULDQ� *XHONH�� µ,QWHUSUHWDWLRQV� RI� 3ROLWLFDO� 9LROHQFH� 'XULQJ� 6RXWK� $IULFD¶V� 7UDQVLWLRQ¶�
3ROLWLNRQ�����QR����������������
=RR� GLUHFWRUV� ZRXOG� YLVLW� $VSLQDOO¶V� HVWDWH� LQ� .HQW� WR� VWXG\� KLV� VXFFHVVIXO� FDSWLYH� JRULOOD
EUHHGLQJ�SURJUDPPH��$VSLQDOO�LPSUHVVHG�HYHQ�]RRORJLVW�DQG�1REHO�3UL]H�ZLQQHU�.RQUDG�/RUHQ]
ZLWK�KLV�µXQFDQQ\�NQDFN¶�ZLWK�DQLPDOV��<HW��KH�ZDV�D�KDUGHQHG�0DOWKXVLDQ�WRR��:KHQ�WROG�E\
5LFKDUG�1L[RQ�WKDW�D�QXFOHDU�ZDU�PLJKW�NLOO�����PLOOLRQ�SHRSOH��KH�WKRXJKW�WKDW�ZDV�WRR�IHZ��$V
D�PLVRJ\QLVW��KH�ERDVWHG�RI� WUHDWLQJ�ZRPHQ�µZLWK�GLVGDLQ¶� �HVSHFLDOO\� LI� WKH\�ZHUH� OHIW�ZLQJ��
DQG�KH�OLNHO\�DEHWWHG�/RUG�/XFDQ¶V�HVFDSH�DIWHU�WKH�ODWWHU�PXUGHUHG�KLV�QDQQ\��,Q�������$VSLQDOO
UDQ�IRU�3DUOLDPHQW�XQGHU�WKH�EDQQHU�RI�WKH�(XUR�VFHSWLF�5HIHUHQGXP�3DUW\��0DOFROP�'UDSHU�DQG
*HUKDUG�0DUp��µ*RLQJ�,Q��7KH�*DUGHQ�RI�(QJODQG¶V�*DPLQJ�=RRNHHSHU�DQG�=XOXODQG¶��-RXUQDO
RI� 6RXWKHUQ� $IULFDQ� 6WXGLHV�����QR���������������±���
6WHSKHQ�-��*RXOG��µ&DUGERDUG�'DUZLQLVP¶��1HZ� <RUN� 5HYLHZ� RI� %RRNV�����6HSWHPEHU���������±
���
(G�'RXJODV�� µ'DUZLQ¶V�1DWXUDO�+HLU¶��*XDUGLDQ�� ���)HEUXDU\�������(GZDUG�2��:LOVRQ��+DOI�
(DUWK�� 2XU� 3ODQHW¶V� )LJKW� IRU� /LIH��/LYHULJKW�������������
%UDP�%�VFKHU� HW� DO��� µ+DOI�(DUWK� RU�:KROH�(DUWK"�5DGLFDO� ,GHDV� IRU�&RQVHUYDWLRQ�� DQG�7KHLU
,PSOLFDWLRQV¶��2U\[�����QR���������������±���
.DUO�0DU[��&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��YRO�����3HQJXLQ�������>����@��������.DUO
0DU[��*UXQGULVVH�� )RXQGDWLRQV� RI� WKH� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��3HQJXLQ�������������
7KH�DELOLW\� WR�ZRUN��ZKDW�0DU[�FDOOV� µODERXU�SRZHU¶�� LV�GLIIHUHQW� IURP�RWKHU�QDWXUDO� IRUFHV� LQ
WKDW�LW�LV�QRW�PHUHO\�H[FKDQJHG�DV�RWKHU�FRPPRGLWLHV�DV�HTXLYDOHQWV��H�J��������RI�RLO�IRU�����
SRUN��� LQVWHDG�� LW� SURYLGHV� WKH� FDSLWDOLVW�ZLWK� WKH� RSSRUWXQLW\� WR� FDSWXUH� VXUSOXV� YDOXH��0DU[�
&DSLWDO��YRO�����FKDSWHU���
/D]RQLFN��µ.DUO�0DU[�DQG�(QFORVXUHV�LQ�(QJODQG¶�����
'DYLG�:\NHV�� µ5REHUW� %DNHZHOO� �����±������ RI� 'LVKOH\�� )DUPHU� DQG� /LYHVWRFN� ,PSURYHU¶�
$JULFXOWXUDO� +LVWRU\� 5HYLHZ�����QR���������������
.DUO�0DU[��&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��YRO�����3HQJXLQ�������>����@�������
,ELG�
5LFKDUG�/��+LOOV��µ6LU�5LFKDUG�$UNZULJKW�DQG�+LV�3DWHQW�*UDQWHG�LQ�����¶��1RWHV� DQG� 5HFRUGV� RI
WKH� 5R\DO� 6RFLHW\� RI� /RQGRQ�����QR����������������
$QGUHDV� 0DOP�� µ7KH� 2ULJLQV� RI� )RVVLO� &DSLWDO�� )URP�:DWHU� WR� 6WHDP� LQ� WKH� %ULWLVK� &RWWRQ
,QGXVWU\¶��+LVWRULFDO� 0DWHULDOLVP�����QR���������������
7LPRWK\�0LWFKHOO��&DUERQ� 'HPRFUDF\�� 3ROLWLFDO� 3RZHU� LQ� WKH� $JH� RI� 2LO��9HUVR��������
.HQQHWK�)LVK��/LYLQJ� )DFWRULHV�� %LRWHFKQRORJ\� DQG� WKH� 8QLTXH� 1DWXUH� RI� &DSLWDOLVP��0F*LOO�
4XHHQ¶V�8QLYHUVLW\�3UHVV�������������
,ELG�������
0DU[��&DSLWDO���������WUDQVODWLRQ�DPHQGHG��
)LVK��/LYLQJ� )DFWRULHV����
)RU� DQ� H[FHOOHQW� VWXG\� RI� VXFK� WHQGHQFLHV� LQ� DTXDFXOWXUH�� VHH� 6WHIDQR� %�� /RQJR�� 5HEHFFD
&ODXVHQ��DQG�%UHWW�&ODUN��7KH� 7UDJHG\� RI� WKH� &RPPRGLW\�� 2FHDQV�� )LVKHULHV�� DQG� $TXDFXOWXUH
�5XWJHUV�8QLYHUVLW\�3UHVV��������
0��-��=XLGKRI�HW�DO���µ*URZWK��(IILFLHQF\��DQG�<LHOG�RI�&RPPHUFLDO�%URLOHUV�IURP������������
DQG�����¶��3RXOWU\� 6FLHQFH���������������������
'RQ� 3�� %OD\QH\�� 7KH� &KDQJLQJ� /DQGVFDSH� RI� 8�6�� 0LON� 3URGXFWLRQ� �86� 'HSDUWPHQW� RI
$JULFXOWXUH� 6WDWLVWLFDO�%XOOHWLQ� ����� ������� DSSHQGL[� WDEOH� ��� HUV�XVGD�JRY�� µ0LON�� 3URGXFWLRQ
SHU�&RZ�E\�<HDU��86¶��8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��QDVV�XVGD�JRY�
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+DQQDK� 5LWFKLH� DQG� 0D[� 5RVHU�� µ/DQG� 8VH¶�� 2XU� :RUOG� LQ� 'DWD�� 6HSWHPEHU� �����
RXUZRUOGLQGDWD�RUJ�
%ULDQ�0DFKRYLQD�HW�DO���µ%LRGLYHUVLW\�&RQVHUYDWLRQ��7KH�.H\�,V�5HGXFLQJ�0HDW�&RQVXPSWLRQ¶�
6FLHQFH� RI� WKH� 7RWDO� (QYLURQPHQW�����������������
<LQRQ� 0�� %DU�2Q� HW� DO��� µ7KH� %LRPDVV� 'LVWULEXWLRQ� RQ� (DUWK¶�� 3URFHHGLQJV� RI� WKH� 1DWLRQDO
$FDGHP\� RI� 6FLHQFHV������QR������������������
5REHUW� *RRGODQG� DQG� -HII� $QKDQJ�� µ/LYHVWRFN� DQG� &OLPDWH� &KDQJH¶�� :RUOG� :DWFK
�1RYHPEHU�'HFHPEHU����������±����DZHOOIHGZRUOG�RUJ�
6PLO��3RZHU� 'HQVLW\�
,ELG������±����$�QRWDEOH�H[FHSWLRQ� WR� WKLV� LV�$SSDODFKLDQ�PRXQWDLQ�WRS� UHPRYDO��ZKLFK�KDV�D
SRZHU�GHQVLW\�µZHOO�EHORZ�����:�P�¶�
,ELG������±��
&KXQKXD� =KDQJ� HW� DO��� µ'LVWXUEDQFH�,QGXFHG�5HGXFWLRQ� RI� %LRPDVV� &DUERQ� 6LQNV� RI� &KLQD¶V
)RUHVWV�LQ�5HFHQW�<HDUV¶��(QYLURQPHQWDO� 5HVHDUFK� /HWWHUV�����QR����� ��������7DEOH���� -LQJ\XQ
)DQJ� HW� DO��� µ&KDQJHV� LQ� )RUHVW� %LRPDVV�&DUERQ� 6WRUDJH� LQ�&KLQD�%HWZHHQ� ����� DQG� ����¶�
6FLHQFH������QR��������������������
-RULV�3��*��0��&URPVLJW�HW�DO���µ7URSKLF�5HZLOGLQJ�DV�D�&OLPDWH�&KDQJH�0LWLJDWLRQ�6WUDWHJ\"¶�
3KLORVRSKLFDO� 7UDQVDFWLRQV� RI� WKH� 5R\DO� 6RFLHW\� %�� %LRORJLFDO� 6FLHQFHV� �����QR������� �������
���������
,ELG�����
,ELG�����
2VZDOG�-��6FKPLW]�HW�DO���µ$QLPDWLQJ�WKH�&DUERQ�&\FOH¶��(FRV\VWHPV�����QR���������������±��
-DPHV�:�� )RXUTXUHDQ� HW� DO��� µ6HDJUDVV� (FRV\VWHPV� DV� D� *OREDOO\� 6LJQLILFDQW� &DUERQ� 6WRFN¶�
1DWXUH� *HRVFLHQFH����QR����������������
1LFROD�-RQHV��µ+RZ�*URZLQJ�6HD�3ODQWV�&DQ�+HOS�6ORZ�2FHDQ�$FLGLILFDWLRQ¶��<DOH� (QYLURQPHQW
��������-XO\�������H����\DOH�HGX�
-RH� 5RPDQ� DQG� -DPHV� 0F&DUWK\�� µ7KH� :KDOH� 3XPS�� 0DULQH� 0DPPDOV� (QKDQFH� 3ULPDU\
3URGXFWLYLW\�LQ�D�&RDVWDO�%DVLQ¶��3/R6� 21(����QR�������������H������
$QGUHZ�-��3HUVKLQJ�HW� DO��� µ7KH� ,PSDFW�RI�:KDOLQJ�RQ� WKH�2FHDQ�&DUERQ�&\FOH��:K\�%LJJHU
:DV�%HWWHU¶��3OR6� 21(����QR������������H������
:RUOG�:LOGOLIH� )XQG� DQG�=RRORJLFDO� 6RFLHW\� RI�/RQGRQ��/LYLQJ� %OXH� 3ODQHW� 5HSRUW�� 6SHFLHV�
+DELWDWV� DQG� +XPDQ� :HOO�%HLQJ� �::)�� ������� ��� 5RE� :LOOLDPV� HW� DO��� µ&RPSHWLQJ
&RQVHUYDWLRQ�2EMHFWLYHV�IRU�3UHGDWRUV�DQG�3UH\��(VWLPDWLQJ�.LOOHU�:KDOH�3UH\�5HTXLUHPHQWV�IRU
&KLQRRN�6DOPRQ¶��3OR6� 21(����QR�������������H�������(OL]DEHWK�3HQQLVL��µ1RUWK�$WODQWLF�5LJKW
:KDOH�)DFHV�([WLQFWLRQ¶��6FLHQFH������QR������������������±��
:LOVRQ��+DOI�(DUWK�����±���
9DFODY�6PLO��+DUYHVWLQJ� WKH� %LRVSKHUH�� :KDW� :H� +DYH� 7DNHQ� IURP� 1DWXUH� �0,7�3UHVV��������
��±���
8OULFK�.UHLGHQZHLV�HW�DO��� µ$IIRUHVWDWLRQ� WR�0LWLJDWH�&OLPDWH�&KDQJH��,PSDFWV�RQ�)RRG�3ULFHV
XQGHU� &RQVLGHUDWLRQ� RI� $OEHGR� (IIHFWV¶�� (QYLURQPHQWDO� 5HVHDUFK� /HWWHUV� ���� QR�� �� �������
�������
$QG\� 6NXFH�� µ³:H¶G�+DYH� WR� )LQLVK�2QH�1HZ� )DFLOLW\� (YHU\�:RUNLQJ�'D\� IRU� WKH�1H[W� ��
<HDUV´� ±�:K\� &DUERQ� &DSWXUH� ,V� 1R� 3DQDFHD¶��%XOOHWLQ� RI� WKH� $WRPLF� 6FLHQWLVWV�� �� 2FWREHU
�����
.DUO�+HLQ]�(UE�HW�DO���µ([SORULQJ�WKH�%LRSK\VLFDO�2SWLRQ�6SDFH�IRU�)HHGLQJ�WKH�:RUOG�:LWKRXW
'HIRUHVWDWLRQ¶��1DWXUH� &RPPXQLFDWLRQV�����������������
.UHLGHQZHLV�HW�DO���µ$IIRUHVWDWLRQ�WR�0LWLJDWH�&OLPDWH�&KDQJH¶��7DEOH���
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)RU� D� VXUYH\� RI� WKH� GHEDWH� VHH�7RPHN�GH�3RQWL��%HUW�5LMN�� DQG�0DUWLQ�.�� YDQ� ,WWHUVXP�� µ7KH
&URS� <LHOG� *DS� %HWZHHQ� 2UJDQLF� DQG� &RQYHQWLRQDO� $JULFXOWXUH¶�� $JULFXOWXUDO� 6\VWHPV� ���
����������
'DYLG�3LPHQWHO�HW�DO��� µ(QYLURQPHQWDO��(QHUJHWLF��DQG�(FRQRPLF�&RPSDULVRQV�RI�2UJDQLF�DQG
&RQYHQWLRQDO�)DUPLQJ�6\VWHPV¶��%LR6FLHQFH�����QR���������������±���
&DWKHULQH�%DGJOH\�DQG�,YHWWH�3HUIHFWR��µ&DQ�2UJDQLF�$JULFXOWXUH�)HHG�WKH�:RUOG"¶��5HQHZDEOH
$JULFXOWXUH� DQG� )RRG� 6\VWHPV�����QR���������������
-DQQH� %HQJWVVRQ�� -RKDQ� $KQVWU|P�� DQG� $QQ�&KULVWLQ� :HLEXOO�� µ7KH� (IIHFWV� RI� 2UJDQLF
$JULFXOWXUH�RQ�%LRGLYHUVLW\�DQG�$EXQGDQFH��$�0HWD�$QDO\VLV¶��-RXUQDO� RI� $SSOLHG� (FRORJ\����
QR���������������±��
6PLO��3RZHU� 'HQVLW\������
,ELG������±��
,ELG��������+LV�ILJXUHV�DUH����SHU�FHQW�GLVSODFHG�E\�39�����:�P��� ��������NP������SHU�FHQW
GLVSODFHG�E\�&63�����:�P��� �������NP������SHU�FHQW�GLVSODFHG�E\�ZLQG�����:�P��� ������
NP���2QH�FDQ�TXLEEOH�WKDW�6PLO�GRHV�QRW�FRXQW�WKH�ODQG�EHWZHHQ�ZLQG�WXUELQHV�EHFDXVH�WKLV�FDQ
EH� FXOWLYDWHG�� ERRVWLQJ� WKHLU� SRZHU� GHQVLW\� IURP� DURXQG� ��� :�P�� WR� ��� :�P�� LQ� KLV
FDOFXODWLRQV��+RZHYHU��HYHQ�LI�RQH�UHGXFHV�ZLQG�SRZHU¶V�FRQWULEXWLRQ�WR�D�PRUH�OLNHO\����:�P��
WKH� V\VWHP¶V� ODQG� DUHD�ZRXOG� RQO\� LQFUHDVH� WR� ������� NP�� �WKH� V\VWHP� LV� D�PL[� RI�ZLQG� DQG
VRODU��
µ$IWHU�0DQ\�)DOVH�6WDUWV��+\GURJHQ�3RZHU�0LJKW�1RZ�%HDU�)UXLW¶��(FRQRPLVW����-XO\������
6HH�(EHUKDUG�-RFKHP��HG���6WHSV� 7RZDUG� D� 6XVWDLQDEOH� 'HYHORSPHQW�� $� :KLWH� %RRN� IRU� 5	'� RI
(QHUJ\�(IILFLHQW� 7HFKQRORJLHV� �&(3(�(7+� =XULFK�� ������� 7ZR� WKRXVDQG� ZDWWV� DV� D� UDWH� RI
SULPDU\�HQHUJ\�XVH�SHU�SHUVRQ�HTXDWHV�WR��������N:K�SHU�\HDU�RU����N:K�SHU�GD\�
-XOLD� :ULJKW�� µ7KH� /LWWOH�6WXGLHG� 6XFFHVV� 6WRU\� RI� 3RVW�FULVLV� )RRG� 6HFXULW\� LQ� &XED¶�
,QWHUQDWLRQDO� -RXUQDO� RI� &XEDQ� 6WXGLHV����QR���������������±��
,ELG��������6LQDQ�.RRQW��µ7KH�8UEDQ�$JULFXOWXUH�RI�+DYDQD¶��0RQWKO\� 5HYLHZ�����QR�����������
���
6DUDK� %RVHOH\�� µ+DUG� 7LPHV� %HKLQG� )DOO� LQ� +HDUW� 'LVHDVH� DQG� 'LDEHWHV� LQ� ����V� &XED¶�
*XDUGLDQ����$SULO������
7KLV� LV� WKH�PDLQ� DUJXPHQW� RI� (PLO\�0RUULV�� µ8QH[SHFWHG�&XED¶��1HZ� /HIW� 5HYLHZ� ��� QR�� ��
���������±����6KH�FRPSDUHV�&XED�IDYRXUDEO\�ZLWK�SRVW�FRPPXQLVW�µWUDQVLWLRQDO¶�HFRQRPLHV�LQ
(DVWHUQ�(XURSH��7KH�PDMRU�FULVLV�RI� WKH�SHULRG��KRZHYHU��ZDV�&XEDQ�HSLGHPLF�QHXURSDWK\�� ,Q
������ �������SHRSOH� ORVW� WKHLU� H\HVLJKW� GXH� WR� QXWULWLRQDO� GHILFLHQFLHV�� EXW� RQFH� WKH� VWDWH� KDG
GLDJQRVHG� WKH� FDXVH� RI� WKH� HSLGHPLF�� LW� ZDV� DEOH� WR� UHVSRQG� TXLFNO\� E\� GLVWULEXWLQJ� YLWDPLQ
VXSSOHPHQWV�YLD�LWV�UREXVW�SULPDU\�FDUH�V\VWHP��5RVDUDOLV�6DQWLHVWHEDQ��µ,Q�WKH�(\H�RI�WKH�&XEDQ
(SLGHPLF�1HXURSDWK\�6WRUP¶��LQWHUYLHZ�E\�&KULVWLQD�0LOOV��0(',&&� 5HYLHZ�����QR�����������
��±���
(OLVD�%RWHOOD�5RGULJXH]�� µ&XED¶V� ,QZDUG�/RRNLQJ�'HYHORSPHQW�3ROLFLHV��7RZDUGV�6XVWDLQDEOH
$JULFXOWXUH������±�����¶��+LVWRULD� $JUDULD����������������
:RUOG�:LGH�)XQG�IRU�1DWXUH��/LYLQJ� 3ODQHW� 5HSRUW� ������:RUOG�:LGH�)XQG�IRU�1DWXUH��������
���
0HJKDQ�(��%URZQ�HW�DO���µ3ODQW�3LUDWHV�RI�WKH�&DULEEHDQ��,V�&XED�6KHOWHUHG�E\�,WV�5HYROXWLRQDU\
(FRQRP\"¶�� )URQWLHUV� LQ� (FRORJ\� DQG� WKH� (QYLURQPHQW� �������� µ&XED¶V� 7KULYLQJ� +RQH\
%XVLQHVV¶��(FRQRPLVW�����6HSWHPEHU������
6WHSKHQ� 0LOGHU�� µ%HWZHHQ� *UDVVURRWV� $FWLYLVP� DQG� 7UDQVQDWLRQDO� $VSLUDWLRQV�� $QWL�1XFOHDU
3URWHVW� IURP� WKH� 5KLQH� 9DOOH\� WR� WKH� %XQGHVWDJ�� ����±����¶�� +LVWRULFDO� 6RFLDO
5HVHDUFK�+LVWRULVFKH� 6R]LDOIRUVFKXQJ�����QR����������������������
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$GULDQ� 0HKLF�� µ7KH� (OHFWRUDO� &RQVHTXHQFHV� RI� 1XFOHDU� )DOORXW�� (YLGHQFH� IURP� &KHUQRE\O¶
�ZRUNLQJ� SDSHU�� 'HSDUWPHQW� RI� (FRQRPLFV�� 6FKRRO� RI� (FRQRPLFV� DQG� 0DQDJHPHQW�� /XQG
8QLYHUVLW\���������SURMHFW�QHN�OX�VH�
0LFKDHO�6KHOOHQEHUJHU�� µ7KH�5HDO�5HDVRQ�7KH\�+DWH�1XFOHDU� ,V�%HFDXVH� ,W�0HDQV�:H�'RQ¶W
1HHG� 5HQHZDEOHV¶�� )RUEHV�� ��� )HEUXDU\� ������ 0LFKDHO� 6KHOOHQEHUJHU�� µ6WRS� /HWWLQJ� <RXU
5LGLFXORXV�)HDUV�RI�1XFOHDU�:DVWH�.LOO�WKH�3ODQHW¶��)RUEHV�����-XQH�������IRUEHV�FRP�
-DPHV� +DQVHQ�� µ%DE\� /DXUHQ� DQG� WKH� .RRO�$LG¶�� ��� -XO\� ������ &ROXPELD� 8QLYHUVLW\�
FROXPELD�HGX�
0LFKDHO� 6KHOOHQEHUJHU�� µ'HPRFUDWLF� 3UHVLGHQWLDO� &DQGLGDWHV� 7DUJHW� 0HDW�� 3ODVWLF� 6WUDZV� WR
&RPEDW�&OLPDWH�&KDQJH��5HMHFW�1XFOHDU�3RZHU¶��LQWHUYLHZ�E\�'DQD�3HULQR��7KH� 'DLO\� %ULHILQJ�
)R[�1HZV����6HSWHPEHU�������YLGHR�IR[QHZV�FRP�

��� 3ODQQLQJ� +DOI�(DUWK

$ODQ� %ROODUG��(FRQRPLVWV� DW� :DU�� +RZ� D� +DQGIXO� RI� (FRQRPLVWV� +HOSHG� :LQ� DQG� /RVH� WKH
:RUOG� :DUV��2[IRUG�8QLYHUVLW\�3UHVV������������±��
+DUULVRQ�(��6DOLVEXU\��7KH� ���� 'D\V�� 7KH� 6LHJH� RI� /HQLQJUDG��+DUSHU�	�5RZ�������������
%ROODUG��(FRQRPLVWV� DW� :DU������
/HRQLG�9��.DQWRURYLFK��7KH� %HVW� 8VH� RI� (FRQRPLF� 5HVRXUFHV� �3HUJDPRQ�3UHVV�������>����@��
[YLLL�
,ELG���[[LL�
.DQWRURYLFK¶V�YLVLRQ�ZDV�SRSXODUL]HG�LQ�WKH�QRYHO�5HG� 3OHQW\��6HH�)UDQFLV�6SXIIRUG��5HG� 3OHQW\
�*UD\ZROI�3UHVV�������>����@��
,ELG�������
/HRQLG� 9�� .DQWRURYLFK�� µ0DWKHPDWLFDO� 0HWKRGV� RI� 2UJDQL]LQJ� DQG� 3ODQQLQJ� 3URGXFWLRQ¶�
0DQDJHPHQW� 6FLHQFH����QR����������>����@��
/LNH�FDOFXOXV¶� WZLQ�ELUWKV�FHQWXULHV�HDUOLHU�� OLQHDU�SURJUDPPLQJ�ZDV�GLVFRYHUHG�D�VHFRQG� WLPH
QHDUO\�D�GHFDGH�ODWHU�LQ�WKH�8QLWHG�6WDWHV��*HRUJH�'DQW]LJ�ZDV�D�PLOLWDU\�SODQQHU�ZKR�KDG�EHHQ
WDVNHG� ZLWK� SHUVRQQHO� DQG� HTXLSPHQW� SURFXUHPHQW� IRU� WKH� $LU� )RUFH�� ZKLFK� PRWLYDWHG� KLV
YHUVLRQ�RI�OLQHDU�SURJUDPPLQJ�LQ�������WKH�µVLPSOH[¶�PHWKRG��$�\HDU�ODWHU��WKLV�WRRO�UDWLRQDOL]HG
HIIRUWV�WR�UHOLHYH�WKH�6RYLHW�VLHJH�RI�%HUOLQ��,QVSLUHG�E\�'DQW]LJ¶V�VXFFHVV��PDQDJHUV�RI�SULYDWH
ILUPV�EHJDQ�WR�XVH�OLQHDU�SURJUDPPLQJ�WR�VWUHDPOLQH�WKHLU�RZQ�RSHUDWLRQV��$�QRWDEOH�GLIIHUHQFH
EHWZHHQ�'DQW]LJ�DQG�.DQWRURYLFK�ZDV� WKDW� WKH�IRUPHU�IRFXVHG�PRUH�RQ�SULFH��ZKLOH� WKH� ODWWHU
XVHG� LQ�QDWXUD�XQLWV��5REHUW�'RUIPDQ�� µ7KH�'LVFRYHU\�RI�/LQHDU�3URJUDPPLQJ¶��$QQDOV� RI� WKH
+LVWRU\� RI� &RPSXWLQJ����QR���������������±����5LFKDUG�&RWWOH��(OOLV�-RKQVRQ��DQG�5RJHU�:HWV�
µ*HRUJH�%��'DQW]LJ������±�����¶��1RWLFHV� RI� WKH� $06�����QR���������������±���
/HRQLG�9��.DQWRURYLFK��µ0\�-RXUQH\�LQ�6FLHQFH��3URSRVHG�5HSRUW�WR�WKH�0RVFRZ�0DWKHPDWLFDO
6RFLHW\�¶��5XVVLDQ� 0DWK�� 6XUYH\V�����QR����������������
,Q� WKH�PLG�FHQWXU\�6RYLHW� FRQWH[W�� VXFK� D�PHWULF�PLJKW� EH�*'3�RU� HFRQRPLF� JURZWK�� WKRXJK
1HXUDWK�ZRXOG�VXUHO\�GLVDJUHH�ZLWK�RSWLPL]LQJ�TXDQWLWLHV�URRWHG�LQ�WKH�µSVHXGRUDWLRQDO¶�ZRUOG
RI�PRQH\��,Q�SUDFWLFH��WKLV�RYHUDOO�PHWULF�PDWWHUHG�OLWWOH�VR�ORQJ�DV�FRQVWUDLQWV�ZHUH�ZHOO�SRVHG�
LI� ELRGLYHUVLW\� DQG� FOLPDWH� DUH� UHVSHFWHG� ZKLOH� VXSSO\LQJ� HYHU\RQH� ZLWK� HQRXJK� HQHUJ\� DQG
IRRG��WKHQ�ZKHWKHU�ZH�PLQLPL]H�HQHUJ\�XVH�RU�ODQG�XVH�PDWWHUV�RQO\�DW�WKH�PDUJLQV�
µ$W� ILUVW� WDON� ZDV� DERXW� FRXQWDEO\�DQDO\WLF� FDOFXODWRUV� WKDW� KDG� EHHQ� DFTXLUHG� IRU� WKH� ����
SRSXODWLRQ�FHQVXV�DQG�DIWHU�WKLV�ZHUH�KDUGO\�XVHG��$SSDUHQWO\�WKHVH�PDFKLQHV�ZHUH�ILUVW�DSSOLHG
WR�QXPHULFDO� FDOFXODWLRQV�E\�3URIHVVRU�<DQ]KXO� IURP� WKH�$VWURQRPLFDO� ,QVWLWXWH� LQ�/HQLQJUDG�
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7KH�SRVVLELOLWLHV�IRU�XVLQJ�WKHVH�PDFKLQHV�IRU�RWKHU�FDOFXODWLRQV�ZHUH�GLVFXVVHG�DW�WKH�VHPLQDU�
7KH\�ZHUH�YHU\�VORZ�±�WKH�WDEXODWRU�WRRN�KDOI�D�VHFRQG�IRU�DQ�DGGLWLRQ��DQG�IRU�PXOWLSOLFDWLRQ
EHWZHHQ� ILYH� DQG� HLJKW� VHFRQGV�� 7KH\� ZHUH� FDVXDOO\� WDONLQJ� DERXW� LQLWLDO� GHYHORSPHQWV� LQ
HOHFWURQLF�FRPSXWHUV�DQG�FRXQWDEO\�DQDO\WLF�FDOFXODWRUV�FRQVWUXFWHG�RQ�WKH�VDPH�SULQFLSOHV��RI
W\SH�0DUN�,�DQG�0DUN�,,�LQ�WKH�86$�¶��.DQWRURYLFK��µ0\�-RXUQH\�LQ�6FLHQFH¶������
.DQWRURYLFK��µ0DWKHPDWLFDO�0HWKRGV¶������
.DQWRURYLFK��µ0\�-RXUQH\�LQ�6FLHQFH¶������
%ROODUG��(FRQRPLVWV� DW� :DU������
6HH� (ULF� 0DJQLQ� DQG� 1LNROD\� 1HQRYVN\�� µ&DOFXODWLQJ�:LWKRXW� 0RQH\�� 7KHRULHV� RI� ,Q�.LQG
$FFRXQWLQJ�RI�$OH[DQGHU�&KD\DQRY��2WWR�1HXUDWK�DQG�WKH�(DUO\�6RYLHW�([SHULHQFHV¶��(XURSHDQ
-RXUQDO� RI� WKH� +LVWRU\� RI� (FRQRPLF� 7KRXJKW�����QR���������������±���
3DUHWR� FRQGRQHG� WKH� QHZ� IDVFLVW� UHJLPH� EXW� GLHG� D� \HDU� DIWHU� WKH� 0DUFK� RQ� 5RPH�� 5HQDWR
&LULOOR�� µ:DV� 9LOIUHGR� 3DUHWR� 5HDOO\� D� ³3UHFXUVRU´� RI� )DVFLVP"¶�� $PHULFDQ� -RXUQDO� RI
(FRQRPLFV� DQG� 6RFLRORJ\� ���� QR�� �� �������� ���±���� 1HRFODVVLFDO� HFRQRPLFV� LV� D� SROLWLFDOO\
DPELYDOHQW� WUDGLWLRQ�� GHVSLWH� LWV� FRQVHUYDWLYH� UHSXWDWLRQ� QRZ�� GXULQJ� WKH� ILUVW� KDOI� RI� WKH
WZHQWLHWK�FHQWXU\�PDQ\�RI�LWV�WKHRULVWV�ZHUH�HLWKHU�OLEHUDO�RU�VRFLDOLVW�
.DQWRURYLFK��µ0\�-RXUQH\�LQ�6FLHQFH¶������
.DQWRURYLFK�FRQWULEXWHG�WKURXJK�KLV�PHWLFXORXV�FDOFXODWLRQV�RI�WKH�DWRPLF�ERPE¶V�FULWLFDO�PDVV�
6WDQLVODY� 0�� 0HQVKLNRY�� µ7RSLFDOLW\� RI� .DQWRURYLFK¶V� (FRQRPLF� 0RGHO¶�� -RXUQDO� RI
0DWKHPDWLFDO� 6FLHQFHV������������������
6ODYD�*HURYLWFK��)URP� 1HZVSHDN� WR� &\EHUVSHDN�� $� +LVWRU\� RI� 6RYLHW� &\EHUQHWLFV� �0,7�3UHVV�
�����������
$GDP�(��/HHGV��µ'UHDPV�LQ�&\EHUQHWLF�)XJXH��&ROG�:DU�7HFKQRVFLHQFH��WKH�,QWHOOLJHQWVLD��DQG
WKH�%LUWK�RI�6RYLHW�0DWKHPDWLFDO�(FRQRPLFV¶��+LVWRULFDO� 6WXGLHV� LQ� WKH� 1DWXUDO� 6FLHQFHV�����QR�
���������������7KH�YLVLRQ�RI�D�KDOI�KXPDQ��KDOI�PDFKLQH�EXLOGLQJ�GLGQ¶W�ZRUN�RXW�DV�SODQQHG�
DQG�WKH�EXLOGLQJ�HQGHG�XS�EHLQJ�XVHG�PRUH�FRQYHQWLRQDOO\�
&\EHUQHWLFV�ZDV�D�GLIIXVH�VHW�RI�LGHDV�DERXW�XVLQJ�FRPSXWHUV�WR�FRQWURO�FRPSOH[�V\VWHPV��UDWKHU
WKDQ� WR� PHUHO\� SHUIRUP� FRPSXWDWLRQV�� µ2QFH� F\EHUQHWLFV� EHFDPH� HQ� YRJXH�� WKH� JHQHUDO
LQWHOOHFWXDO� FOLPDWH� EHFDPH� \HW� PRUH� IDYRXUDEOH� IRU� .DQWRURYLFK¶V� LGHDV�� *HQHUDOO\�� WKH
GHPRFUDWLF� WHQGHQFLHV� RI� WKH� 7KDZ� DQG� WKH� ZLGHVSUHDG� RSWLPLVP� DERXW� VFLHQWLILF� SURJUHVV�
UHLQIRUFHG�E\�WKH�6SXWQLN�HXSKRULD��EHFDPH�WZR�GHFLVLYH�IDFWRUV� LQ�IRVWHULQJ�WKH�SRSXODULW\�RI
KLV� QRWLRQ� RI� RSWLPDO� SODQQLQJ�¶� ,YDQ� %ROG\UHY� DQG� 7LOO� '�SSH�� µ3URJUDPPLQJ� WKH� 8665�
/HRQLG�9��.DQWRURYLFK�LQ�&RQWH[W¶��%ULWLVK� -RXUQDO� IRU� WKH� +LVWRU\� RI� 6FLHQFH�����QR�����������
����
-HQQ\�$QGHUVVRQ�DQG�(JOHÚ�5LQG]HYLþLǌWHÚ��µ7KH�3ROLWLFDO�/LIH�RI�3UHGLFWLRQ��7KH�)XWXUH�DV�D
6SDFH�RI�6FLHQWLILF�:RUOG�*RYHUQDQFH�LQ�WKH�&ROG�:DU�(UD¶��/HV� &DKLHUV� HXURSpHQV� GH� 6FLHQFHV
3R���������������5LFKDUG�(��(ULFVRQ��µ7KH�*URZWK�DQG�0DUFHVFHQFH�RI�WKH�³6\VWHP�IRU�2SWLPDO
)XQFWLRQLQJ�RI�WKH�(FRQRP\´��62)(�¶��+LVWRU\� RI� 3ROLWLFDO� (FRQRP\�����QR��6��������������
(GZLQ� %DFRQ�� µ5HFRQVLGHULQJ� %UH]KQHY¶�� LQ� %UH]KQHY� 5HFRQVLGHUHG�� HG�� (GZLQ� %DFRQ� DQG
0DUN� 6DQGOH� �3DOJUDYH� 0DFPLOODQ�� ������� ��±���� $EUDKDP� .DW]�� 7KH� 3ROLWLFV� RI� (FRQRPLF
5HIRUP� LQ� WKH� 6RYLHW� 8QLRQ��3UDHJHU������������±��
-iQRV�.RUQDL�DUJXHV�WKDW�WKH�EXUHDXFUDWV�DUH�ERXQG�WRJHWKHU�E\�����WKHLU�YDOXHV�DQG�VKDUHG�EHOLHI
LQ�D�QREOH�SXUSRVH������WKHLU�µUHVROYH�WR�UHWDLQ�SRZHU¶������WKHLU�SUHVWLJH�DQG�UHODWLYH�SULYLOHJH�
DQG� ���� VHOI�GLVFLSOLQH�� -iQRV� .RUQDL�� 7KH� 6RFLDOLVW� 6\VWHP�� 7KH� 3ROLWLFDO� (FRQRP\� RI
&RPPXQLVP� �3ULQFHWRQ�8QLYHUVLW\�3UHVV�� ������� ��±���$FFRUGLQJ� WR�KLVWRULDQV� ,YDQ�%ROG\UHY
DQG� 2OHVVLD� .LUWFKLN�� 6RYLHW� SODQQLQJ� KDG� FKDQJHG� OLWWOH� VLQFH� LWV� LQFHSWLRQ� LQ� WKH� ����V�
UHPDLQLQJ� XQWLO� WKH� HQG� D� VHW� RI� µQHJRWLDWLRQV� EHWZHHQ� GLIIHUHQW� DFWRUV� LQFOXGLQJ� *RVSODQ�
PLQLVWULHV��DQG�ODUJH�LQGXVWULDO�XQLWV�FRPSHWLQJ�IRU�VFDUFH�UHVRXUFHV¶��,YDQ�%ROG\UHY�DQG�2OHVVLD
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.LUWFKLN��µ7KH�&XOWXUHV�RI�0DWKHPDWLFDO�(FRQRPLFV�LQ�WKH�3RVWZDU�6RYLHW�8QLRQ��0RUH�7KDQ�D
0HWKRG��/HVV�7KDQ�D�'LVFLSOLQH¶��6WXGLHV� LQ� +LVWRU\� DQG� 3KLORVRSK\� RI� 6FLHQFH��������������
(JOHÚ �5LQG]HYLþLǌWHÚ �� µ7RZDUG�D�-RLQW�)XWXUH�%H\RQG� WKH� ,URQ�&XUWDLQ��(DVW±:HVW�3ROLWLFV�RI
*OREDO�0RGHOOLQJ¶�� LQ�7KH� 6WUXJJOH� IRU� WKH� /RQJ�7HUP� LQ� 7UDQVQDWLRQDO� 6FLHQFH� DQG� 3ROLWLFV�
)RUJLQJ� WKH� )XWXUH��HG��-HQQ\�$QGHUVVRQ�DQG�(JOHÚ�5LQG]HYLþLǌWHÚ��5RXWOHGJH�������������
%ROG\UHY�DQG�'�SSH��µ3URJUDPPLQJ�WKH�8665¶�
/HRQLG� .DQWRURYLFK�� µ0DWKHPDWLFV� LQ� (FRQRPLFV�� $FKLHYHPHQWV�� 'LIILFXOWLHV�� 3HUVSHFWLYHV¶�
SUL]H�OHFWXUH�JLYHQ�IRU�WKH������6YHULJHV�5LNVEDQN�3UL]H�LQ�(FRQRPLF�6FLHQFHV�LQ�0HPRU\�RI
$OIUHG�1REHO��QREHOSUL]H�RUJ�
:H�DUH�QRW�WKH�ILUVW� WR�QRWLFH�.DQWRURYLFK¶V�DQG�1HXUDWK¶V�IUDPHZRUNV�DV�FRPSOHPHQWDU\��6HH
3DXO�&RFNVKRWW��µ&DOFXODWLRQ�,Q�1DWXUD��IURP�1HXUDWK�WR�.DQWRURYLFK¶��8QLYHUVLW\�RI�*ODVJRZ�
���0D\�������GFV�JOD�DF�XN�
7KLV�OLWHUDWXUH�EHJDQ�WR�WDNH�RII�LQ�������ZKHQ�WKH�SODQHWDU\�ERXQGDULHV�FRQFHSW�ZDV�FRLQHG�LQ
-RKDQ� 5RFNVWU|P� HW� DO��� µ3ODQHWDU\� %RXQGDULHV�� ([SORULQJ� WKH� 6DIH� 2SHUDWLQJ� 6SDFH� IRU
+XPDQLW\¶��(FRORJ\� DQG� 6RFLHW\�����QR������������WKRXJK�WKH�LGHD�ZDV�DURXQG�ORQJ�EHIRUH��-XOLD
6WHLQEHUJHU¶V�UHVHDUFK�JURXS�DW�WKH�8QLYHUVLW\�RI�/HHGV�KDV�GRQH�LPSRUWDQW�ZRUN�WR�IXUWKHU�WKLV
UHVHDUFK�� 6HH�� IRU� H[DPSOH�� 'DQLHO� 2¶1HLOO� HW� DO��� µ$� *RRG� /LIH� IRU� $OO� :LWKLQ� 3ODQHWDU\
%RXQGDULHV¶��1DWXUH� 6XVWDLQDELOLW\� ��� QR�� �� �������� ��±���� $QRWKHU� QRWDEOH� H[DPSOH� LV� .DWH
5DZRUWK��'RXJKQXW� (FRQRPLFV�� 6HYHQ� :D\V� WR� 7KLQN� /LNH� D� ��VW�&HQWXU\� (FRQRPLVW��&KHOVHD
*UHHQ�3XEOLVKLQJ��������
)RU�DQ�RYHUYLHZ�RI�WKH�YDULHW\�RI�,$0V�XVHG�DW�SUHVHQW��VHH�$OH[DQGURV�1LNDV��+DULV�'RXNDV�
DQG� $QGUHDV� 3DSDQGUHRX�� µ$� 'HWDLOHG� 2YHUYLHZ� DQG� &RQVLVWHQW� &ODVVLILFDWLRQ� RI� &OLPDWH�
(FRQRP\�0RGHOV¶�� LQ�8QGHUVWDQGLQJ� 5LVNV� DQG� 8QFHUWDLQWLHV� LQ� (QHUJ\� DQG� &OLPDWH� 3ROLF\�
0XOWLGLVFLSOLQDU\� 0HWKRGV� DQG� 7RROV� IRU� D� /RZ� &DUERQ� 6RFLHW\��HG��+DULV�'RXNDV��$OH[DQGURV
)ODPRV��DQG�-HQQ\�/LHX��6SULQJHU����������±����2I�SDUWLFXODU�LQWHUHVW�WR�WKLV�ERRN¶V�UHDGHUV�ZLOO
EH� FRPSXWDEOH�JHQHUDO� HTXLOLEULXP�PRGHOV� WKDW� XQGHUJLUG� WKH� VFHQDULRV�XVHG� LQ� ,3&&�FOLPDWH
UHSRUWV�
)RU� VRPH� GLVFXVVLRQV� RI� ,$0V�� VHH� IRU� H[DPSOH� 3DXO� 3DUNHU� HW� DO��� µ3URJUHVV� LQ� ,QWHJUDWHG
$VVHVVPHQW� DQG�0RGHOOLQJ¶��(QYLURQPHQWDO� 0RGHOOLQJ� 	� 6RIWZDUH� ���� QR�� �� �������� ���±���
)UDQN� $FNHUPDQ� HW� DO��� µ/LPLWDWLRQV� RI� ,QWHJUDWHG� $VVHVVPHQW� 0RGHOV� RI� &OLPDWH� &KDQJH¶�
&OLPDWLF� &KDQJH�����QRV���±�������������±�����/LVHWWH�YDQ�%HHN�HW�DO��� µ$QWLFLSDWLQJ�)XWXUHV
7KURXJK�0RGHOV��7KH�5LVH�RI�,QWHJUDWHG�$VVHVVPHQW�0RGHOOLQJ�LQ�WKH�&OLPDWH�6FLHQFH�3ROLF\
,QWHUIDFH�6LQFH�����¶��*OREDO� (QYLURQPHQWDO� &KDQJH�������������������
2QH�SURPLQHQW�1DWXUH�SDSHU��ZKLFK�OLPLWV�ZDUPLQJ�WR�����&�ZLWKRXW� WKH�QHHG�WR�XVH�QHJDWLYH
HPLVVLRQV� WHFKQRORJLHV� OLNH� %(&&6�� UHTXLUHV� WKH� GUDPDWLF� FXUWDLOPHQW� RI� WKH� PHDW� LQGXVWU\�
VHULRXV�FXWV�WR�HQHUJ\�XVH��DQG�UDSLG�UHIRUHVWDWLRQ��SROLFLHV�SDUDOOHO�WR�ZKDW�ZH�DGYRFDWH�LQ�WKLV
ERRN���'HWOHI�3��YDQ�9XXUHQ�HW�DO���µ$OWHUQDWLYH�3DWKZD\V�WR�WKH�����&�7DUJHW�5HGXFH�WKH�1HHG
IRU�1HJDWLYH�(PLVVLRQ�7HFKQRORJLHV¶��1DWXUH� &OLPDWH� &KDQJH����QR���������������±���6HH�DOVR
$UQXOI� *UXEOHU� HW� DO��� µ$� /RZ� (QHUJ\� 'HPDQG� 6FHQDULR� IRU� 0HHWLQJ� WKH� ����&� 7DUJHW� DQG
6XVWDLQDEOH�'HYHORSPHQW�*RDOV�:LWKRXW�1HJDWLYH� (PLVVLRQ�7HFKQRORJLHV¶��1DWXUH� (QHUJ\� ��
QR���������������±���
2WWR�1HXUDWK��µ7KURXJK�:DU�(FRQRP\�WR�(FRQRP\�LQ�.LQG¶��LQ�(PSLULFLVP� DQG� 6RFLRORJ\��HG�
0DULH�1HXUDWK�DQG�5REHUW�6��&RKHQ��'��5HLGHO�������>����@�������
,ELG������������
,ELG�������
6HH�� IRU� H[DPSOH��&��7��0��&ODFN� HW� DO��� µ/LQHDU�3URJUDPPLQJ�7HFKQLTXHV� IRU�'HYHORSLQJ� DQ
2SWLPDO� (OHFWULFDO� 6\VWHP� ,QFOXGLQJ�+LJK�9ROWDJH�'LUHFW�&XUUHQW� 7UDQVPLVVLRQ� DQG� 6WRUDJH¶�
,QWHUQDWLRQDO� -RXUQDO� RI� (OHFWULFDO� 3RZHU� 	� (QHUJ\� 6\VWHPV���������������±���
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:�� 3DXO� &RFNVKRWW� DQG� $OOLQ� &RWWUHOO�� 7RZDUGV� D� 1HZ� 6RFLDOLVP� �6SRNHVPDQ�� ������� )RU� D
UHVSRQVH�WR�WKHVH�µODERXU�PRQH\¶�VFKHPHV��VHH�-DVSHU�%HUQHV��µ7KH�7HVW�RI�&RPPXQLVP¶��0DUFK
������MDVSHUEHUQHVGRWQHW�ILOHV�ZRUGSUHVV�FRP�
5RFNVWU|P�HW�DO���µ3ODQHWDU\�%RXQGDULHV¶�
µ$PELHQW��2XWGRRU��$LU�3ROOXWLRQ¶��:RUOG�+HDOWK�2UJDQL]DWLRQ����0D\�������ZKR�LQW�
7KH�IROORZLQJ�SDSHU�HVWLPDWHV�D�JOREDO�HQHUJ\�XVH�RI�����(-�LQ������������*-�FDS�\U���ZKLFK�LV
DSSUR[LPDWHO\�����:��-RHO�0LOOZDUG�+RSNLQV�HW�DO��� µ3URYLGLQJ�'HFHQW�/LYLQJ�ZLWK�0LQLPXP
(QHUJ\��$�*OREDO�6FHQDULR¶��*OREDO� (QYLURQPHQWDO� &KDQJH�������������������
(PLVVLRQV� DUH� IURP� 3HWHU� 6FDUERURXJK� HW� DO��� µ'LHWDU\� *UHHQKRXVH� *DV� (PLVVLRQV� RI� 0HDW�
(DWHUV�� )LVK�(DWHUV��9HJHWDULDQV� DQG�9HJDQV� LQ� WKH�8.¶��&OLPDWLF� &KDQJH� ����� QR�� �� �������
���±���� /DQG� XVH� LV� IURP�&KULVWLDQ� -�� 3HWHUV� HW� DO��� µ&DUU\LQJ� &DSDFLW\� RI� 8�6�� $JULFXOWXUDO
/DQG��7HQ�'LHW�6FHQDULRV¶��(OHPHQWD�� 6FLHQFH� RI� WKH� $QWKURSRFHQH����QR�����������������)LJ����
7KH� ����� WRQQH� ILJXUH� LV� IRU� µPHGLXP� PHDW�HDWHUV¶�� KLJK� PHDW�HDWHUV� HPLW� D� ZKRSSLQJ� ����
WRQQHV�
)RU�H[DPSOH��µUHJHQHUDWLYH¶�DJULFXOWXUDO�SUDFWLFHV�±�ZKHUH�IDUPHUV�FDUHIXOO\�PDQDJH�WKHLU�VRLO�VR
WKDW� LW�DEVRUEV�PRUH�FDUERQ�IURP�WKH�DWPRVSKHUH��XVLQJ�PHWKRGV� OLNH�QR�WLOO�DJULFXOWXUH�RU� WKH
XVH�RI�FRYHU�FURSV�±�FRXOG�FXW�IRRG�HPLVVLRQV�E\�DV�PXFK�DV����SHU�FHQW��WKRXJK�WKLV�ILHOG� LV
QRWRULRXV�IRU�LWV�PDQ\�LPSODXVLEOH�SURPLVHV���3UHVXPDEO\�RWKHU�HIILFLHQF\�JDLQV�RXWVLGH�RI�IRRG
SURGXFWLRQ� FRXOG� DOVR� KHOS� LPSURYH� WKLV� ILJXUH�� VXFK� DV� D� WUDQVLWLRQ� WR� RUJDQLF� DJULFXOWXUH�
µ5HJHQHUDWLYH� $JULFXOWXUH�� *RRG� IRU� 6RLO� +HDOWK�� EXW� /LPLWHG� 3RWHQWLDO� WR� 0LWLJDWH� &OLPDWH
&KDQJH¶��:RUOG�5HVRXUFHV�,QVWLWXWH�����0D\�������ZUL�RUJ��:KHQ�ZH�UXQ�WKH�PRGHO�ODWHU�LQ�WKLV
FKDSWHU��ZH�ILQG�WKDW�DVVXPLQJ�WKHVH�LPSURYHPHQWV�RQ�IRRG�HPLVVLRQV�DUH�QHFHVVDU\�LI�ZH�DUH�WR
PHHW� WKH� REMHFWLYHV� RI� RXU�PRGHO�� EHFDXVH� LI�ZH� DVVXPH� IRRG� HPLVVLRQV� IRU� YHJDQV� DUH� ����
WRQQHV�SHU�\HDU�� WKLV�DORQH�H[FHHGV�WKH�SHU�FDSLWD�HPLVVLRQV�TXRWD�IRU�WKH�����&�VFHQDULR�IRU�D
���ELOOLRQ�SHUVRQ�SODQHW�LI�ZH�DVVXPH�PRGHUDWH�FOLPDWH�VHQVLWLYLW\�
2(&'�)$2��2(&'±)$2� $JULFXOWXUDO� 2XWORRN� ����±������2(&'�3XEOLVKLQJ���������)LJ������
IDR�RUJ�
6XPPDU\� UHSRUW� RI� WKH� ($7�/DQFHW� &RPPLVVLRQ�� µ)RRG�� 3ODQHW�� +HDOWK�� +HDOWK\� 'LHWV� IURP
6XVWDLQDEOH�)RRG�6\VWHPV¶�����
6HH�FKDSWHU�WZR�IRU�RXU�VFHSWLFLVP�UHJDUGLQJ�QXFOHDU��7KLV�SRZHU�VRXUFH�FRXOG�HDVLO\�EH�DGGHG
LQ�D�PRUH�VRSKLVWLFDWHG�PRGHO�
%LRIXHO�SRZHU�GHQVLWLHV�DUH�IURP�9DFODY�6PLO��3RZHU� 'HQVLW\�� $� .H\� WR� 8QGHUVWDQGLQJ� (QHUJ\
6RXUFHV� DQG� 8VHV� �0,7�3UHVV������������±���%LRIXHOV�FDQ�KDYH�SRVLWLYH�HPLVVLRQV�GXH� WR� WKH
FRPSOH[LWLHV� RI� VRLO� FDUERQ��6HH�$QQD�+DUSHU�� µ:K\�%(&&6�0LJKW�1RW�3URGXFH� ³1HJDWLYH´
(PLVVLRQV�$IWHU�$OO¶��&DUERQ�%ULHI�����$XJXVW�������FDUERQEULHI�RUJ�
6PLO��3RZHU� 'HQVLW\������
(PLVVLRQV�RI�QDWXUDO�JDV�DUH�DVVXPHG�WR�EH������SRXQGV�RI�&2��SHU�N:K��DV�UHSRUWHG�DW�µ+RZ
0XFK� &DUERQ� 'LR[LGH� ,V� 3URGXFHG� 3HU� .LORZDWW�+RXU� RI� 8�6�� (OHFWULFLW\� *HQHUDWLRQ"¶�� 86
(QHUJ\� ,QIRUPDWLRQ� $GPLQLVWUDWLRQ�� ��� 'HFHPEHU� ������ HLD�JRY�� 7KLV� FRQYHUWV� WR� ����� NJ
&2��:��D�ILJXUH�ZKLFK�PD\�EH�RYHUO\�RSWLPLVWLF�GXH�WR�IXJLWLYH�HPLVVLRQV�DQG�RWKHU�XSVWUHDP
PHWKDQH� OHDNV��7KHUH� LV�D�ZLGH� UDQJH�RI�SRZHU�GHQVLWLHV� IRU�QDWXUDO�JDV�HOHFWULFLW\�JHQHUDWLRQ
JLYHQ� LQ� 6PLO¶V� ZRUN�� ODUJHO\� GHSHQGLQJ� RQ� WKH� FRQILJXUDWLRQ� RI� WKH� SODQW�� :H� FKRVH� �����
:�P��� UHSUHVHQWLQJ� WKH� XSSHU� UDQJH� RI� SRZHU� GHQVLW\� IRU� WKH�.DZDJRH� SODQW� LQ� -DSDQ¶V�0LH
SUHIHFWXUH��ZKLFK�ZDV� LQ� WKH�PLGGOH� RI� HVWLPDWHV� WKDW� UDQJHG� EHWZHHQ� ������:�P�� IRU� VRPH
$PHULFDQ�SODQWV�WR��������:�P��IRU�WKH�5DYHQZRRG�SODQW�LQ�4XHHQV��1HZ�<RUN��6PLO��3RZHU
'HQVLW\�����±��
6PLO��3RZHU� 'HQVLW\�����±���
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'DYLG� 0F'HUPRWW� +XJKHV�� µ7R� 6DYH� WKH� &OLPDWH�� *LYH� 8S� WKH� 'HPDQG� IRU� &RQVWDQW
(OHFWULFLW\¶��%RVWRQ� 5HYLHZ����2FWREHU�������ERVWRQUHYLHZ�QHW�
6HH�IRU�H[DPSOH�µ(QHUJ\�3HUVSHFWLYHV��,QGXVWULDO�DQG�7UDQVSRUWDWLRQ�6HFWRUV�/HDG�(QHUJ\�8VH
E\�6HFWRU¶��86�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ�����'HFHPEHU�������HLD�JRY�
7KHVH�HQHUJ\�FRQVXPLQJ�VHFWRUV�DUH�LQFOXGHG�LQ�HYHU\�LQGLYLGXDO¶V�������ZDWW�TXRWD��LQ�DGGLWLRQ
WR� WKH�EDVLF� HQHUJ\� UHTXLUHPHQWV�RI� VRFLDO�JRRGV�� VXFK�DV�KHDOWK�FDUH�DQG�HGXFDWLRQ�� ,Q�PDQ\
VWDWLVWLFDO�DJJUHJDWLRQV��DJULFXOWXUH�LV�FRQVLGHUHG�D�SDUW�RI�LQGXVWU\�
µ$IWHU�0DQ\�)DOVH�6WDUWV��+\GURJHQ�3RZHU�0LJKW�1RZ�%HDU� )UXLW¶��(FRQRPLVW�� �� -XO\� �����
HFRQRPLVW�FRP��:H�EULHIO\�GLVFXVV�K\GURJHQ�LQ�WKH�VHFRQG�FKDSWHU�
0DUN�=��-DFREVRQ�DQG�0DUN�$��'HOXFFKL��µ3URYLGLQJ�$OO�*OREDO�(QHUJ\�ZLWK�:LQG��:DWHU��DQG
6RODU� 3RZHU�� 3DUW� ,�� 7HFKQRORJLHV�� (QHUJ\�5HVRXUFHV��4XDQWLWLHV� DQG�$UHDV� RI� ,QIUDVWUXFWXUH�
DQG�0DWHULDOV¶��(QHUJ\� 3ROLF\�����QR����������������±����7DEOH���
6PLO��3RZHU� 'HQVLW\������
,ELG�
$� ����� VWXG\� HVWLPDWHV� WKDW� WKH� DPRXQW� RI� ODQG� XVHG� IRU� ELRIXHO� JOREDOO\�ZDV� �������� NP��
0DULD� &ULVWLQD� 5XOOL� HW� DO��� µ7KH� :DWHU�/DQG�)RRG� 1H[XV� RI� )LUVW�*HQHUDWLRQ� %LRIXHOV¶�
6FLHQWLILF� 5HSRUWV����QR����������������7DEOH���
2WWR�1HXUDWK��µ7KH�2UFKHVWUDWLRQ�RI�WKH�6FLHQFHV�E\�WKH�(QF\FORSHGLVP�RI�/RJLFDO�(PSLULFLVP¶�
3KLORVRSK\� DQG� 3KHQRPHQRORJLFDO� 5HVHDUFK����QR����������������
-RUGL�&DW�ZULWHV��µ����%DVLF�V\PEROV�PXVW�EH�VHOI�HYLGHQW��FOHDU�LQ�WKHPVHOYHV��UHSUHVHQWDWLYHV�RI
D�JHQHUDO�FRQFHSW�RU�W\SH������V\PEROV�PXVW�EH�LQGHSHQGHQW�RI�FRORU������WKH�XVH�RI�FRORU�LV�QRW
UHJXODWHG�LQ�JHQHUDO������V\PEROV�PXVW�EH�GUDZQ�ZLWKRXW�SHUVSHFWLYH������V\PEROV�PXVW�OHDYH�D
YLYLG�ODVWLQJ�LPSUHVVLRQ�RQ�WKH�PLQG������V\PEROV�PXVW�EH�FRPELQDEOH������D�V\PERO�FDQ�VWDQG
IRU� D� QXPEHU� RI� WKLQJV�� DV� D� JUDSKLF� XQLW�� DQG� D� QXPEHU� RI� V\PEROV� WKHQ� VWDQG� IRU� D
FRUUHVSRQGLQJ�PXOWLSOH�QXPEHU�RI� WKLQJV������SLFWRULDO�VWDWLVWLFV�DUH�WR�EH�UHDG�IURP�WRS�OHIW� WR
ERWWRP�ULJKW�OLNH�D�ERRN��H[FHSW�ZKHQ�FRPSDULQJ�QDWLRQDO�VWDWLVWLFV��RQ�D�JHRJUDSKLFDO�PDS�����
FRPELQDWLRQV� RI� V\PEROV� PD\� IRUP� D� XQLW� RI� LQIRUPDWLRQ� OLNH� D� VWRU\�� &OHDUO\�� WKH� SLFWRULDO
ODQJXDJH� LV� VHPDQWLFDOO\�� V\QWDFWLFDOO\� DQG� SUDJPDWLFDOO\� OLPLWHG� DQG� XQGHUGHYHORSHG�� ,Q
DGGLWLRQ��LWV�WUDQVPLVVLRQ�UHOLHG�RQ�H[HPSODUV�DQG�WUDLQLQJ�UDWKHU�WKDQ�DQ�H[SOLFLW�WKHRU\�¶�-RUGL
&DW��µ9LVXDO�(GXFDWLRQ¶��VXSSOHPHQW�WR�µ2WWR�1HXUDWK¶���LQ�6WDQIRUG� (QF\FORSHGLD� RI� 3KLORVRSK\
�IDOO������HGLWLRQ���HG��(GZDUG�1��=DOWD��6WDQIRUG�8QLYHUVLW\���������SODWR�VWDQIRUG�HGX�
2WWR� 1HXUDWK�� ,QWHUQDWLRQDO� 3LFWXUH� /DQJXDJH�� 7KH� )LUVW� 5XOHV� RI� ,627<3(� �.HJDQ� 3DXO�
7UHQFK��7UXEQHU�	�&R��������������6HH�DOVR�(YH�%ODX��µ,VRW\SH�DQG�$UFKLWHFWXUH�LQ�5HG�9LHQQD�
7KH�0RGHUQ�3URMHFWV�RI�2WWR�1HXUDWK�DQG�-RVHI�)UDQN¶��$XVWULDQ� 6WXGLHV���������������±���
:LHQHU�QRWHV�WKDW�µZH�DOVR�ZLVK�WR�UHIHU�WR�WKH�IDFW�WKDW�WKH�VWHHULQJ�HQJLQHV�RI�D�VKLS�DUH�LQGHHG
RQH� RI� WKH� HDUOLHVW� DQG� EHVW�GHYHORSHG� IRUPV� RI� IHHGEDFN� PHFKDQLVPV¶�� 1RUEHUW� :LHQHU�
&\EHUQHWLFV�� 2U� &RQWURO� DQG� &RPPXQLFDWLRQ� LQ� WKH� $QLPDO� DQG� WKH� 0DFKLQH�� �QG� HG�� �0,7
3UHVV������������
3HWHU� *DOLVRQ�� µ7KH� 2QWRORJ\� RI� WKH� (QHP\�� 1RUEHUW� :LHQHU� DQG� WKH� &\EHUQHWLF� 9LVLRQ¶�
&ULWLFDO� ,QTXLU\�����QR���������������±���
,ELG�������
*HURYLWFK��)URP� 1HZVSHDN� WR� &\EHUVSHDN����±��
/HHGV��µ'UHDPV¶������
,ELG������±��
%HQMDPLQ�3HWHUV�� µ1RUPDOL]LQJ�6RYLHW�&\EHUQHWLFV¶�� ,QIRUPDWLRQ� 	� &XOWXUH� ���� QR�� �� �������
���������
/HHGV��µ'UHDPV¶������
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7R�VLPXODWH�HDFK�YDULDEOH�LQ�KLV�PRGHO�RYHU�WLPH��VD\�VWHHO�SURGXFWLRQ��.DQWRURYLFK�UHDOL]HG�WKDW
KH� FRXOG� WUHDW� LW� DW� HYHU\� PRPHQW� DV� D� VHSDUDWH� YDULDEOH�� µ3URGXFWV� RI� D� SDUWLFXODU� W\SH� DUH
GLIIHUHQWLDWHG�ZLWK� UHVSHFW� WR� WKH� WLPH�SHULRG�GXULQJ�ZKLFK� WKH\�DUH�SURGXFHG�¶�%\�DSSO\LQJ�D
VSHFLDO�VHW�RI�UXOHV�WR�UHODWH�WKHVH�GXSOLFDWHG�YDULDEOHV� WR�RQH�DQRWKHU��.DQWRURYLFK�KDFNHG�WKH
VLQJOH�VKRW�OLQHDU�SURJUDPPLQJ�DOJRULWKP�VR�WKDW�LW�FRXOG�VLPXODWH�FKDQJH�RYHU�WLPH�±�LW�MXVW�KDG
WKDW�PDQ\�PRUH� YDULDEOHV� WR� RSWLPL]H�� /HRQLG�.DQWRURYLFK�� µ$�'\QDPLF�0RGHO� RI�2SWLPXP
3ODQQLQJ¶��3UREOHPV� LQ� (FRQRPLFV�����QRV���±��������>����@�����±���
$GDP�/HHGV�GLVWLQJXLVKHV�EHWZHHQ�PDWKHPDWLFDO�HFRQRPLVWV��ZKR�IDYRXUHG�RSWLPL]DWLRQ��DQG
F\EHUQHWLFLDQV�RI�YDULRXV�VWULSHV��ZKR�IDYRXUHG�FRQWURO��/HHGV��µ'UHDPV¶�����±��
µ7KH�UHODWLRQVKLS�EHWZHHQ�.DQWRURYLFK¶V�LQVWLWXWH�DQG�&(0,��KRZHYHU��KDV�QRW�EHHQ�DV�FORVH�DV
RQH� ZRXOG� H[SHFW�� .DQWRURYLFK�«� FRQVLGHUHG� WKH� H[SHFWDWLRQV� RI� &(0,� WR� EH� H[DJJHUDWHG�
VSHFLILFDOO\� WKRVH� UHODWLQJ� WR� WKH� VR�FDOOHG� V\VWHP� RI� RSWLPDO� IXQFWLRQLQJ� RI� WKH� HFRQRP\
�62)(�� WKDW� KDG� WKH� DPELWLRQ� WR� LQGHHG� ³SURJUDPPH� WKH� 8665´�¶� %ROG\UHY� DQG� '�SSH�
µ3URJUDPPLQJ�WKH�8665¶������
/HRQLG�9��.DQWRURYLFK�HW� DO��� µ7RZDUG� WKH�:LGHU�8VH�RI�2SWLPL]LQJ�0HWKRGV� LQ� WKH�1DWLRQDO
(FRQRP\¶��3UREOHPV� LQ� (FRQRPLFV�����QR�����������>����@������
/HHGV��µ'UHDPV¶������
/HHGV� VXPPDUL]HV� WKLV� ZHOO�� LI� SHUKDSV� PDNLQJ� .DQWRURYLFK� VRXQG� RYHUO\� OLEHUDO�� µ,Q� VXP�
ZKHUHDV� WKH� F\EHUQHWLFLDQV� LPDJLQHG� D� VLQJOH� ZHOO�FRQWUROOHG� JRDO�RULHQWHG� V\VWHP�� WKH
HFRQRPLVWV� LPDJLQHG� FDOFXODWLQJ� SDUDPHWHUV� WR� VWHHU� DQRWKHU� V\VWHP�� RQH� H[WHUQDO� WR� WKH
FRQWUROOHUV��DQ�HYROYLQJ�HFRQRP\�RI�LQGHSHQGHQW�DJHQWV�¶�,ELG�������
)RU�WKH�UHDGHU�IDPLOLDU�ZLWK�FRPSXWHU�VFLHQFH��UHFHQW�GHYHORSPHQWV�LQ�OLQHDU�SURJUDPPLQJ�KDYH
LPSURYHG� LWV� FRPSXWDWLRQDO� FRPSOH[LW\� WR� FXUUHQW�PDWUL[�PXOWLSOLFDWLRQ� WLPH� �VHH�0LFKDHO�%�
&RKHQ�� <LQ� 7DW� /HH�� DQG� =KDR� 6RQJ�� µ6ROYLQJ� /LQHDU� 3URJUDPV� LQ� WKH� &XUUHQW� 0DWUL[
0XOWLSOLFDWLRQ�7LPH¶��DU;LY�RUJ�����2FWREHU��������)XUWKHUPRUH��OLQHDU�SURJUDPPLQJ�FDQ�PDNH
XVH�RI�KDUGZDUH�DFFHOHUDWLRQ�PDGH�DYDLODEOH�E\�QHZ�DUFKLWHFWXUHV��VXFK�DV�*UDSKLF�3URFHVVLQJ
8QLWV��*38V���DQG�LQ�VRPH�FDVHV�FDQ�EH�VSHG�XS�ZLWK�VSDUVH�PDWUL[�FDOFXODWLRQV��RU�GHFRPSRVHG
DQG�SDUDOOHOL]HG��+RZHYHU��HYHQ�WKLV�ZRXOG�QRW�EH�HQRXJK�WR�VROYH�WKH�SUREOHP��)RU�D�GLVFXVVLRQ
RQ�ZK\�SODQQLQJ� WKH�8665�LQ�RQH�JLDQW� OLQHDU�SURJUDPPLQJ�PRGHO�ZRXOG�EH� LPSRVVLEOH�� VHH
&RVPD�6KDOL]L��µ,Q�6RYLHW�8QLRQ��2SWLPL]DWLRQ�3UREOHP�6ROYHV�<RX¶��&URRNHG� 7LPEHU�����0D\
������FURRNHGWLPEHU�RUJ�
)ULHGULFK�+D\HN�� µ7KH�8VH� RI�.QRZOHGJH� LQ� 6RFLHW\¶��$PHULFDQ� (FRQRPLF� 5HYLHZ� ���� QR�� �
������������
(GHQ�0HGLQD��&\EHUQHWLF� 5HYROXWLRQDULHV�� 7HFKQRORJ\� DQG� 3ROLWLFV� LQ� $OOHQGH¶V� &KLOH� �0,7
3UHVV������������
4XRWHG�LQ�LELG������
:��5RVV�$VKE\��µ5HTXLVLWH�9DULHW\�DQG�,WV�,PSOLFDWLRQV�IRU�WKH�&RQWURO�RI�&RPSOH[�6\VWHPV¶��LQ
)DFHWV� RI� 6\VWHPV� 6FLHQFH��HG��*HRUJH�-��.OLU��6SULQJHU������������±���
7KLV�H[SRVLWLRQ�IROORZV�0HGLQD¶V�H[FHOOHQW�H[SODQDWLRQ�RI�%HHU¶V�YLDEOH�V\VWHPV�PRGHO��ZKLFK
V\QWKHVL]HV�VHYHUDO�RI�%HHU¶V�ZULWLQJV��0HGLQD��&\EHUQHWLF� 5HYROXWLRQDULHV����±��
,ELG������
,ELG�
,ELG������
,ELG������
2WWR�1HXUDWK�� µ$�6\VWHP�RI�6RFLDOLVDWLRQ¶�� LQ�(FRQRPLF� :ULWLQJV�� 6HOHFWLRQV� ����±������ HGV�
7KRPDV�(��8HEHO�DQG�5REHUW�6��&RKHQ��6SULQJHU���������)LJ����
+HQU\�0DXULFLR�2UWL]�2VRULR�DQG�-RVp�'tD]�1DIUtD�� µ7KH�&\EHUV\Q�3URMHFW�DV�D�3DUDGLJP�IRU
0DQDJLQJ�DQG�/HDUQLQJ�LQ�&RPSOH[LW\¶��6\VWHPD����QR���������������
0HGLQD��&\EHUQHWLF� 5HYROXWLRQDULHV�����±���
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,ELG������
,ELG�������
,ELG�� :KLOH� &+(&2� ZDV� QHYHU� IXOO\� RSHUDWLRQDO�� LW� GLG� SURYLGH� PDQ\� VLPXODWLRQV� XVHG� E\
&KLOHDQ�HQJLQHHUV�
4XRWHG�LQ�LELG�������
,ELG�������
'DQLHO�.XHKQ��µ³:H�&DQ�*HW�D�&RXS´��:DUUHQ�1XWWHU�DQG�WKH�2YHUWKURZ�RI�6DOYDGRU�$OOHQGH¶�
LQ�5HVHDUFK� LQ� WKH� +LVWRU\� RI� (FRQRPLF� 7KRXJKW� DQG� 0HWKRGRORJ\�� ,QFOXGLQJ� D� 6HOHFWLRQ� RI
3DSHUV� 3UHVHQWHG� DW� WKH� ����� $/$+3(� &RQIHUHQFH��HG��/XFD�)LRULWR��6FRWW�6FKHDOO��DQG�&DUORV
(GXDUGR�6XSULQ\DN��(PHUDOG�3XEOLVKLQJ������������±���
6RRQ� DIWHU� WKH� ����� FRQVWLWXWLRQ� ZDV� LPSOHPHQWHG�� +D\HN� WROG� WKH� &KLOHDQ� QHZVSDSHU� (O
0HUFXULR�WKDW�µ,�SUHIHU�D�OLEHUDO�GLFWDWRU�WR�GHPRFUDWLF�JRYHUQPHQW�ODFNLQJ�OLEHUDOLVP¶��)RU�PRUH
RQ�+D\HN¶V�UHODWLRQVKLS�WR�WKH�3LQRFKHW�UHJLPH��VHH�$QGUHZ�)DUUDQW�DQG�(GZDUG�0F3KDLO��µ&DQ
D�'LFWDWRU�7XUQ�D�&RQVWLWXWLRQ�LQWR�D�&DQ�2SHQHU"�)��$��+D\HN�DQG�WKH�$OFKHP\�RI�7UDQVLWLRQDO
'LFWDWRUVKLS�LQ�&KLOH¶��5HYLHZ� RI� 3ROLWLFDO� (FRQRP\�����QR���������������±����2Q����2FWREHU
������SURJUHVVLYH�IRUFHV�ZRQ�D�UHIHUHQGXP�LQ�&KLOH�WKDW�DEROLVKHG�WKH������FRQVWLWXWLRQ�DQG�VHW
XS�D�FRQYHQWLRQ�WR�GUDIW�D�QHZ�RQH�
'LDQD�.XUNRYVN\�:HVW�� µ&\EHUQHWLFV� IRU� WKH�&RPPDQG�(FRQRP\�� )RUHJURXQGLQJ�(QWURS\� LQ
/DWH�6RYLHW�3ODQQLQJ¶��+LVWRU\� RI� WKH� +XPDQ� 6FLHQFHV�����QR���������������
2OJD� %XUPDWRYD�� 2SWLPL]DWVLLD� SURVWUDQVWYHQQRL� VWUXNWXU\� 73.�� HNRORJLFKHVNLL� DVSHFW
>2SWLPL]DWLRQ�RI�WKH�VSDWLDO�VWUXFWXUH�RI�73&��7KH�HFRORJLFDO�DVSHFW@��1DXND�������������TXRWHG
LQ�:HVW��µ&RPPDQG�(FRQRP\¶�����
:HVW��µ&RPPDQG�(FRQRP\¶�����
%XUPDWRYD��2SWLPL]DWVLLD�������TXRWHG�LQ�:HVW��µ&RPPDQG�(FRQRP\¶�����
7KLV� HQRUPRXV� ILHOG� LV� FDOOHG� µGDWD� DVVLPLODWLRQ¶� DQG� ZLOO� EH� GLVFXVVHG� EULHIO\� ODWHU� LQ� WKLV
VHFWLRQ�� 7KH� PDLQ� DOJRULWKPV� XVHG� DUH� %D\HVLDQ� PHWKRGV� VXFK� DV� WKH� .DOPDQ� ILOWHU� �DQG� LWV
HQVHPEOH� YDULDQW��� µYDULDWLRQDO¶�PHWKRGV� VXFK� DV� �'9$5� �XELTXLWRXV� LQ�ZHDWKHU� IRUHFDVWLQJ��
DQG� YDULRXV� RWKHU� ILOWHUV�� )RU� IXUWKHU� UHIHUHQFH�� FRQVXOW� 6HEDVWLDQ� 5HLFK� DQG� &ROLQ� &RWWHU�
3UREDELOLVWLF� )RUHFDVWLQJ� DQG� %D\HVLDQ� 'DWD� $VVLPLODWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��������
0DUN�$VFK��0DUF�%RFTXHW�� DQG�0DsOOH�1RGHW��'DWD� $VVLPLODWLRQ�� 0HWKRGV�� $OJRULWKPV�� DQG
$SSOLFDWLRQV��6,$0���������DQG�.RG\�/DZ��$QGUHZ�6WXDUW��DQG�.RQVWDQWLQRV�=\JDODNLV��'DWD
$VVLPLODWLRQ�� $� 0DWKHPDWLFDO� ,QWURGXFWLRQ��6SULQJHU��������
5LQG]HYLþLǌWHÚ��µ7RZDUG�D�-RLQW�)XWXUH¶�����±��
3DXO�1��(GZDUGV��$� 9DVW� 0DFKLQH�� &RPSXWHU� 0RGHOV�� &OLPDWH� 'DWD�� DQG� WKH� 3ROLWLFV� RI� *OREDO
:DUPLQJ��0,7�3UHVV�����������
5DVPXV� %HQHVWDG�� µ'RZQVFDOLQJ� &OLPDWH� ,QIRUPDWLRQ¶�� 2[IRUG� 5HVHDUFK� (QF\FORSHGLD� RI
&OLPDWH� 6FLHQFH����-XO\�������R[IRUGUH�FRP�
6HH�IRU�H[DPSOH�5HLFK�DQG�&RWWHU��3UREDELOLVWLF� )RUHFDVWLQJ����±���
0HGLQD��&\EHUQHWLF� 5HYROXWLRQDULHV�����
2WWR�1HXUDWK��µ&KDUDFWHU�DQG�&RXUVH�RI�6RFLDOL]DWLRQ¶��LQ�(PSLULFLVP� DQG� 6RFLRORJ\������
$�KLJKO\�DFWLYH�SDUWLFLSDQW�LQ�GHEDWHV�RYHU�UHIRUP�ZLWKLQ�:DUVDZ�3DFW�QDWLRQV��.RUQDL�FULWLFL]HG
ERWK�.DQWRURYLFK�DQG�:HVWHUQ�QHRFODVVLFDO�HFRQRPLVWV�IRU�WKHLU�RYHUO\�VLPSOLVWLF�XQGHUVWDQGLQJ
RI�UHDO�HFRQRPLHV�LQ�KLV�ERRN�$QWL�(TXLOLEULXP�� 2Q� (FRQRPLF� 6\VWHPV� 7KHRU\� DQG� WKH� 7DVNV� RI
5HVHDUFK��1RUWK�+ROODQG�3XEOLVKLQJ�&RPSDQ\��������
.RUQDL��7KH� 6RFLDOLVW� 6\VWHP�����±���HPSKDVLV�LQ�RULJLQDO��
6R�FDOOHG�µOHPRQ�VRFLDOLVP¶�FDQ�DOVR�RFFXU�LQ�FDSLWDOLVW�FRXQWULHV��ZKHUH�SRRUO\�UXQ�EXW�YLWDO�RU
ZHOO�FRQQHFWHG�ILUPV�FDQ�DOZD\V�FRXQW�RQ�JRYHUQPHQW�EDLORXWV�LQ�D�FULVLV�
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5REHUW� %UHQQHU�� 7KH� (FRQRPLFV� RI� *OREDO� 7XUEXOHQFH�� 7KH� $GYDQFHG� &DSLWDOLVW� (FRQRPLHV
IURP� /RQJ� %RRP� WR� /RQJ� 'RZQWXUQ�� ����±������9HUVR��������
$OVR� FDOOHG� µ-DSDQLILFDWLRQ¶� LQ� WKH� SRSXODU� SUHVV�� )RU� DQ� H[DPSOH� RI� 6XPPHUV¶� YLHZ�� VHH
/DZUHQFH� +�� 6XPPHUV�� µ$FFHSWLQJ� WKH� 5HDOLW\� RI� 6HFXODU� 6WDJQDWLRQ¶�� )LQDQFH� DQG
'HYHORSPHQW� ���� QR�� �� �������� ��±���� )RU� D� 0DU[LVW� SHUVSHFWLYH�� VHH� $DURQ� %HQDQDY�
$XWRPDWLRQ� DQG� WKH� )XWXUH� RI� :RUN��9HUVR��������
,ELG������±���

��� 1HZV� IURP� ����

.DUO�0DU[�DQG�)ULHGULFK�(QJHOV��7KH� *HUPDQ� ,GHRORJ\��3URPHWKHXV�%RRNV������������
/HRQLG� .DQWRURYLFK�� µ0DWKHPDWLFV� LQ� (FRQRPLFV�� $FKLHYHPHQWV�� 'LIILFXOWLHV�� 3HUVSHFWLYHV¶�
OHFWXUH�JLYHQ�IRU�WKH������6YHULJHV�5LNVEDQN��%DQN�RI�6ZHGHQ��3UL]H�LQ�(FRQRPLF�6FLHQFHV�LQ
0HPRU\�RI�$OIUHG�1REHO��QREHOSUL]H�RUJ�
5RQ� 6FROORQ� DQG� 6X]LH� :RQJ� 6FROORQ�� µ7KH� $[H� +DQGOH� $FDGHP\�� $� 3URSRVDO� IRU� D
%LRUHJLRQDO��7KHPDWLF�+XPDQLWLHV�(GXFDWLRQ¶��LQ�/HVVRQV� 7DXJKW�� /HVVRQV� /HDUQHG�� 7HDFKHUV¶
5HIOHFWLRQV� RQ� 6FKRROLQJ� LQ� 5XUDO� $ODVND�� HG��5D\�%DUQKDUGW� DQG� -��.HOO\�7RQVPHLUH� �$ODVND
6WDWH�'HSDUWPHQW�RI�(GXFDWLRQ���������DYDLODEOH�DW�DQNQ�XDI�HGX�

(SLORJXH

:LOOLDP�0RUULV��1HZV� IURP� 1RZKHUH��&DPEULGJH�8QLYHUVLW\�3UHVV�������>����@�������
$DURQ�%DVWDQL��)XOO\� $XWRPDWHG� /X[XU\� &RPPXQLVP�� $� 0DQLIHVWR��9HUVR��������������%DVWDQL
LV� DQ� H[FHSWLRQ� WR� WKH� RWKHUZLVH� DQWL�HQYLURQPHQWDOLVW� )$/&� FROOHFWLYH� LQ� WKDW� KH� VXSSRUWV
UHZLOGLQJ�DQG�DEROLVKLQJ�WKH�OLYHVWRFN�LQGXVWU\�
)RU�DQRWKHU�PHOGLQJ�RI�+HJHO�DQG�0RUULV��VHH�5XGROSKXV�7HHXZHQ��µ$Q�(SRFK�RI�5HVW��5RODQG
%DUWKHV¶V�³1HXWUDO´�DQG�WKH�8WRSLD�RI�:HDULQHVV¶��&XOWXUDO� &ULWLTXH�������������±���
-�� %UXFH�*ODVLHU��:LOOLDP� 0RUULV� DQG� WKH� (DUO\� 'D\V� RI� WKH� 6RFLDOLVW� 0RYHPHQW� �/RQJPDQV�
*UHHQ��DQG�&R��������������
:LOOLDP�0RUULV��UHYLHZ�RI�/RRNLQJ� %DFNZDUG�� ����±������E\�(GZDUG�%HOODP\��&RPPRQZHDO
���QR�����������������±���PDU[LVWV�RUJ�
:LOOLDP�0RUULV�� µ7KH�$LPV�RI�$UW¶�� LQ�6LJQV� RI� &KDQJH�� 6HYHQ� /HFWXUHV� 'HOLYHUHG� RQ� 9DULRXV
2FFDVLRQV��5HHYHV�DQG�7XUQHU�������������
)ULHGULFK�+D\HN��µ7KH�7UHQG�LQ�(FRQRPLF�7KLQNLQJ¶��(FRQRPLFD����������������
)ULHGULFK� +D\HN��7KH� &RXQWHU�5HYROXWLRQ� LQ� 6FLHQFH�� 6WXGLHV� RQ� WKH� $EXVH� RI� 5HDVRQ� �)UHH
3UHVV������������
-RKQ�2VZDOG�� µ7KH�&U\� RI�1DWXUH�� 2U�� DQ�$SSHDO� WR�0HUF\� DQG� WR� -XVWLFH�� RQ� %HKDOI� RI� WKH
3HUVHFXWHG�$QLPDOV¶��,QWHUQDWLRQDO�9HJHWDULDQ�8QLRQ��LYX�RUJ�
&DURO� -�� $GDPV�� 7KH� 6H[XDO� 3ROLWLFV� RI� 0HDW�� $� )HPLQLVW�9HJHWDULDQ� &ULWLFDO� 7KHRU\
�&RQWLQXXP�������>����@������Q��
3HUF\�%\VVKH�6KHOOH\��$� 9LQGLFDWLRQ� RI� 1DWXUDO� 'LHW� �2IILFHV�RI� WKH�9HJHWDULDQ�6RFLHW\������
>����@���������
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(GZDUG�$YHOLQJ�DQG�(OHDQRU�0DU[�$YHOLQJ��µ6KHOOH\�DQG�6RFLDOLVP¶��7R�'D\��$SULO����������±
����PDU[LVWV�RUJ�
$GDPV��7KH� 6H[XDO� 3ROLWLFV� RI� 0HDW������
-XOLD�9��'RXWKZDLWH�DQG�'DQLHO�5LFKWHU��µ7KH�)UDQNHQVWHLQ�RI�WKH�)UHQFK�5HYROXWLRQ��1RJDUHW¶V
$XWRPDWRQ�7DOH�RI�����¶��(XURSHDQ� 5RPDQWLF� 5HYLHZ�����QR���������������±����
0DU\�6KHOOH\��)UDQNHQVWHLQ�� 2U� WKH� 0RGHUQ� 3URPHWKHXV��5RXWOHGJH�������>����@������
)LRQD� 0DF&DUWK\�� UHYLHZ� RI� (GZDUG� &DUSHQWHU�� $� /LIH� RI� /LEHUW\� DQG� /RYH�� E\� 6KHLOD
5RZERWKDP��*XDUGLDQ����1RYHPEHU�������WKHJXDUGLDQ�FRP�
/HDK�/HQHPDQ�� µ7KH�$ZDNHQHG�,QVWLQFW��9HJHWDULDQLVP�DQG� WKH�:RPHQ¶V�6XIIUDJH�0RYHPHQW
LQ�%ULWDLQ¶��:RPHQ¶V� +LVWRU\� 5HYLHZ����QR���������������±���
.DUO�0DU[��&DSLWDO�� $� &ULWLTXH� RI� 3ROLWLFDO� (FRQRP\��YRO�����3HQJXLQ�������>����@�������
*HRUJH�2UZHOO��7KH� 5RDG� WR� :LJDQ� 3LHU��+DUFRXUW�%UDFH�������>����@������������
8UVXOD�.��/H�*XLQ��$� :L]DUG� RI� (DUWKVHD��+RXJKWRQ�0LIIOLQ�������>����@������
&ROLQ�%XUURZ��µ,W¶V�1RW�-XQJ¶V��,W¶V�0LQH¶��/RQGRQ� 5HYLHZ� RI� %RRNV�����QR���������������
8UVXOD�.��/H�*XLQ�� µ$�/HIW�+DQGHG�&RPPHQFHPHQW�$GGUHVV¶��0LOOV�&ROOHJH�� ���0D\� �����
DPHULFDQUKHWRULF�FRP�
8UVXOD� .�� /H� *XLQ�� µ7KH� &DUULHU� %DJ� 7KHRU\� RI� )LFWLRQ¶�� LQ� 7KH� (FRFULWLFLVP� 5HDGHU�
/DQGPDUNV� LQ� /LWHUDU\� (FRORJ\��HG��&KHU\OO�*ORWIHOW\�DQG�+DUROG�)URPP��8QLYHUVLW\�RI�*HRUJLD
3UHVV�������������


	Cover Page
	Halftitle Page
	Title Page
	Copyright Page
	Dedication
	Contents
	Introduction
	1. Binding Prometheus
	2. A New Republic
	3. Planning Half-Earth
	4. News from 2047
	Epilogue: An Epoch of Rest
	Acknowledgements
	Appendix
	Notes

