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$EVWUDFW�

7KH�SDSHU�H[DPLQHV�WKH�HFRQRPLF�UDWLRQDOH�IRU�³SXEOLF�SULYDWH�SDUWQHUVKLSV´�WR

SURPRWH� WHFKQRORJLFDO� SURJUHVV� DQG� JURZWK� LQ� WKH� QHZ� ³NQRZOHGJH�GULYHQ´

HFRQRP\��7KUHH�PDLQ�DUJXPHQWV�DUH�DGYDQFHG��)LUVW��WKH�SUHVHQW�SROLF\�DJHQGD

LV� FDXJKW� XS� LQ� D�PLVPDWFK� EHWZHHQ�PLFUR�HFRQRPLF� VFLHQFH� DQG� WHFKQRORJ\

SROLFLHV�� RQ� WKH� RQH� KDQG�� DQG�PDFURHFRQRPLF� JURZWK� SROLFLHV�� RQ� WKH� RWKHU�

:KLOH� WKH� IRUPHU� UHO\� RQ� DQ� HVVHQWLDOO\� HYROXWLRQDU\� XQGHUVWDQGLQJ� RI

LQQRYDWLYH�SURFHVVHV�ZKLFK�HPSKDVLVH�WKH�QHHG�IRU�GHFHQWUDOLVHG�SXEOLF�SULYDWH

FR�RSHUDWLRQ�� WKH� ODWWHU� ODUJHO\� UHIOHFW� WKH� LQVLJKWV� RI� WKH� 1HZ� (QGRJHQRXV

*URZWK� 7KHRU\� �1*7�� ZKLFK�� KRZHYHU�� DGYRFDWHV� D� VWDQGDUG� PDUNHW� IDLOXUH

DSSURDFK�WR�HFRQRPLF�SROLF\��DQG�LQQRYDWLRQ�SROLFLHV�LQ�SDUWLFXODU��6HFRQG��WKH

1*7� LV� LWVHOI� WR� EODPH� IRU� PXFK� RI� WKLV� FRQIXVLRQ� LQ� WKDW� LW� LV� XQFOHDU� ZLWK

UHJDUG�WR�LWV�FRQFHSWXDOLVDWLRQ�RI�NQRZOHGJH�DV�D�IDFWRU�RI�SURGXFWLRQ�DQG�DV�D

�SXEOLF�SULYDWH�� JRRG�� 7KLUG�� IRU� ³SXEOLF�SULYDWH� SDUWQHUVKLSV´� WR� ZRUN� WKH

XQGHUO\LQJ�SROLF\�GLUHFWLRQ��SULYDWLVDWLRQ�RU�JUDGXDO�VRFLDOLVDWLRQ��QHHGV�WR�EH

IXUWKHU�VSHFLILHG��7KLV��LQ�WXUQ��UHTXLUHV�D�FODULILFDWLRQ�RI�ZKHWKHU�NQRZOHGJH�LV

WR� EH� XQGHUVWRRG� SULPDULO\� DV� D� GLVHPERGLHG� IDFWRU� RI� SURGXFWLRQ� RU� DV

HPERGLHG�LQ�WKH�SURFHVV�RI�FDSLWDO�DFFXPXODWLRQ�

-(/�FRGHV��(���2���2��

.H\ZRUGV��.QRZOHGJH�EDVHG�WHFKQRORJLFDO�SURJUHVV��QHZ�HQGRJHQRXV�JURZWK

WKHRU\��JRYHUQPHQW�SROLFLHV�

$FNQRZOHGJHPHQWV�

,�ZRXOG�OLNH�WR�WKDQN�+HUEHUW�6FKXL�IRU�KLV�HQFRXUDJHPHQW�DQG�YHU\�IUXLWIXO�DQG

H[WHQVLYH� GLVFXVVLRQV� ZKLFK� JUHDWO\� KHOSHG� WR� FODULI\� VRPH� RI� WKH� PDLQ

DUJXPHQWV� DGYDQFHG��*HRII�+DUFRXUW� DQG�%DUU\�0RRUH� IRU� WKHLU� YHU\� KHOSIXO

FRPPHQWV�DQG�WKHLU�HQFRXUDJHPHQW��DQG�DQ�DQRQ\PRXV�UHIHUHH�IRU�YHU\�XVHIXO

FRPPHQWV�DQG�VXJJHVWLRQV��7KH�XVXDO�GLVFODLPHU�DSSOLHV�

)XUWKHU� LQIRUPDWLRQ� DERXW� WKH� (65&� &HQWUH� IRU� %XVLQHVV� 5HVHDUFK� FDQ� EH

IRXQG� RQ� WKH� :RUOG� :LGH� :HE� DW� WKH� IROORZLQJ� DGGUHVV�

KWWS���ZZZ�FEU�FDP�DF�XN
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�³7KH� SX]]OH� OLHV� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� PDNLQJ� SURILW� DQG

WHFKQRORJLFDO� LQQRYDWLRQ�� ,W� LV� RIWHQ� DVVXPHG� WKDW� DQ� HFRQRP\� RI

SULYDWH�HQWHUSULVH�KDV�DQ�DXWRPDWLF�ELDV�WRZDUGV�LQQRYDWLRQ��EXW�WKLV

LV�QRW�VR��,W�KDV�D�ELDV�RQO\�WRZDUGV�SURILW�´

(�-��+REVEDZP�� ,QGXVWU\� DQG�(PSLUH� IURP������ WR� WKH�3UHVHQW�'D\

����������

³,W�LV�WKH�EXVLQHVV�RI�HFRQRPLVWV��QRW�WR�WHOO�XV�ZKDW�WR�GR��EXW�WR�VKRZ

ZK\�ZKDW�ZH�DUH�GRLQJ�DQ\ZD\�LV�LQ�DFFRUG�ZLWK�SURSHU�SULQFLSOHV�´

-��5RELQVRQ��(FRQRPLF�3KLORVRSK\�����������

���,QWURGXFWLRQ

7KH� UHQDLVVDQFH� RI� XQLYHUVLW\�LQGXVWU\� UHODWLRQV� �8,5V�� LV� D

FHQWUHSLHFH� RI� WKH� HFRQRPLF� DJHQGD� DVVRFLDWHG� ZLWK� 7KLUG� :D\

SROLWLFV�� 7KUHH� FRQFHSWV� DUH� DW� WKH� KHDUW� RI� WKLV� DJHQGD�� WKH

H[SORLWDWLRQ� RI� µWKH� NQRZOHGJH� GULYHQ� HFRQRP\¶��� DQ� H[SOLFLW

UHFRJQLWLRQ� RI� WKH� YDOXH� RI� µVRFLDO� FDSLWDO¶� LQ� VXSSRUWLQJ� HFRQRPLF

G\QDPLVP��DQG�D�SDUWQHU��RU�VSRQVRUVKLS�UROH�RI�WKH�VWDWH�YLV�j�YLV�WKH

PDUNHW�� 7RJHWKHU�� WKHVH� LGHDV� GHILQH� WKH� FRUH� IHDWXUH� RI� WKH� 7KLUG

:D\�� QDPHO\� LWV� HPSKDVLV� RQ� µQHZQHVV¶�� WKH� JRYHUQPHQW�� LQ

SDUWQHUVKLS�ZLWK�WKH�SULYDWH�VHFWRU��UHVSRQGV�WR�SHUFHLYHG�IXQGDPHQWDO

FKDQJHV�LQ�WKH�HFRQRP\¶V�UHVRXUFH�EDVH�ZKLFK�UHTXLUH�UDGLFDOO\�QHZ

IRUPV�RI�VRFLDO�LQWHUDFWLRQ��,Q�WKH�HFRQRPLF�VSKHUH�

µWKH� LQGXVWULDO� RUGHU���� EXLOW� RQ� UDZ� PDWHULDOV�� KHDY\� LQGXVWU\�

XQVNLOOHG�DQG�PDQXDO�HPSOR\PHQW��JUHDW�FRQFHQWUDWLRQV�RI�HFRQRPLF

SRZHU��DQG�DQWDJRQLVP�EHWZHHQ�ODERXU�DQG�FDSLWDO¶�KDV�JLYHQ�ZD\�WR

WKH�µQHZ�HFRQRP\�����6HUYLFHV��NQRZOHGJH��VNLOO�DQG�VPDOO�HQWHUSULVHV

DUH�LWV�FRUQHUVWRQHV��0RVW�RI�LWV�RXWSXW�FDQQRW�EH�ZHLJKHG��WRXFKHG�RU

PHDVXUHG��,WV�PRVW�YDOXDEOH�DVVHWV�DUH�NQRZOHGJH�DQG�FUHDWLYLW\��7KH

VXFFHVVIXO� HFRQRPLHV� RI� WKH� IXWXUH� ZLOO� H[FHO� DW� JHQHUDWLQJ� DQG

GLVVHPLQDWLQJ� NQRZOHGJH�� DQG� FRPPHUFLDOO\� H[SORLWLQJ� LW¶� �%ODLU

���������
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$W�WKH�FRUH�RI�WKLV�µQHZ�HFRQRP\¶�LV�µKXPDQ�DQG�LQWHOOHFWXDO�FDSLWDO¶

�LELG�������)RU�WKLV�FDSLWDO�WR�IORXULVK�D�SUHFDULRXV�EDODQFH�QHHGV�WR�EH

VWUXFN� EHWZHHQ� FRPSHWLWLRQ� DQG� FROODERUDWLRQ�� EHWZHHQ

HQWUHSUHQHXULDO� DQG� FROOHFWLYH� VSLULWV�� )ROORZLQJ� 3XWQDP� DQG

)XNX\DPD�� SURSRQHQWV� RI� WKH� 7KLUG� :D\� DJUHH� WKDW� LQ� µWKH� QHZ

NQRZOHGJH� GULYHQ� HFRQRP\¶� WKH� WUDQVIRUPDWLRQ� RI� HQWUHSUHQHXULDO

]HDO� LQWR� ZHDOWK� FUHDWLRQ�� RU� 6FKXPSHWHULDQ� µFUHDWLYH� GHVWUXFWLRQ¶�

UHTXLUHV�WKH�GHYHORSPHQW�DQG�QXUWXULQJ�RI�µVRFLDO�FDSLWDO¶��RI�LQIRUPDO

ERQGV�DQG�QRUPV�RI�WUXVW��WR�UHSODFH�WKH�KLVWRULFDO�DQWDJRQLVP�EHWZHHQ

ODERXU� DQG� FDSLWDO�� µ3XEOLF�SULYDWH� SDUWQHUVKLSV¶� DUH� D� FHQWUDO� SROLF\

WRRO� WR� DFKLHYH� WKLV� EDODQFH� EHWZHHQ� FRPSHWLWLRQ� DQG� FR�RSHUDWLRQ�

EHWZHHQ�HFRQRPLF�DQG�VRFLDO�FDSLWDO��7KH\�DOVR�HQFDSVXODWH�WKH�QHZ�

HVVHQWLDOO\�SUDJPDWLF�7KLUG�:D\�YLHZ�RI�WKH�VWDWH��ZKLFK�UHMHFWV�ERWK

WKH�RSHQO\�LQWHUYHQWLRQLVW�VWDWH�DQG�WKH�ULJLG�GLYLVLRQ�RI�WDVNV�EHWZHHQ

WKH� VWDWH� DQG� WKH� PDUNHW� DGYRFDWHG� E\� QHR�FODVVLFDO� ZHOIDUH

HFRQRPLFV�� 6WLJOLW]� ODEHOV� WKLV� WKH� µPDUNHW� FRPSOHPHQWDULW\� YLHZ¶

ZKLFK�KH�VHHV�DV�DWWULEXWLQJ�WR�WKH�VWDWH�

µPRUH�WKDQ�D�PLQLPDOLVW�UROH��EXW�OHVV�WKDQ�DQ�DOO�HQFRPSDVVLQJ�UROH��D

UROH�LQ�ZKLFK�JRYHUQPHQW�IRFXVHV�RQ�DUHDV�RI�UHODWLYH�VWUHQJWK��ZKHUH

WKHUH� DUH� ZHOO� GHILQHG� ODFXQD� LQ� WKH� PDUNHW�� %XW� WKH� PDUNHW

FRPSOHPHQWDULW\� YLHZ� JRHV� EH\RQG� WKH� VLPSOLVWLF� DSSURDFK� ZKLFK

VD\V� WKDW� FHUWDLQ� DUHDV� �OLNH� GHIHQVH�� VKRXOG� EH� WKH� GRPDLQ� RI� WKH

SXEOLF�VHFWRU��ZKLOH�RWKHUV��OLNH�PDNLQJ�VWHHO��VKRXOG�EH�WKH�GRPDLQ�RI

WKH� SULYDWH�� 7KH� SXEOLF� DQG� SULYDWH� VHFWRUV� RIWHQ� QHHG� WR� ZRUN� LQ

WDQGHP� DV� µSDUWQHUV¶� ZLWKLQ� WKH� VDPH� DUHD����¶� �IRUWKFRPLQJ�� ������

HPSKDVLV�LQ�WKH�RULJLQDO���

*LYHQ� WKH� VWURQJ� HPSKDVLV� RQ� NQRZOHGJH� DQG� VFLHQFH� DV� WKH� QHZ

µHQJLQH� RI� JURZWK¶�� LW� FRPHV� DV� QR� VXUSULVH� WKDW�8,5V�� VKRXOG� EH

DVVLJQHG� D� SLYRWDO� UROH� DPRQJ� WKH� µSXEOLF�SULYDWH� SDUWQHUVKLSV¶

GHVLJQHG� WR� SURPRWH� DQG� DVVLVW� WKH� SHUIRUPDQFH� RI� WKH� µQHZ

HFRQRP\¶�

7KDW� NQRZOHGJH� DQG� VFLHQFH� DUH� DQ� LPSRUWDQW� GULYHU� RI� WHFKQLFDO
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SURJUHVV� DQG�� WKHUHIRUH�� DOVR� RI� HFRQRPLF�JURZWK� LV� QRW� D� QHZ� LGHD�

2Q�WKH�FRQWUDU\�� WKH�LGHQWLILFDWLRQ�RI�VFLHQFH�ZLWK�SURJUHVV�LV�RQH�RI

WKH� PDLQ� WKHPHV� RI� WKH� (QOLJKWHQPHQW� DQG� D� GHILQLQJ� DVSHFW� RI

FDSLWDOLVP��$V�VXFK�� LW� LV�RQH�RI� WKH� IHZ�SURSRVLWLRQV�RQ�ZKLFK�QHR�

FODVVLFDO� DQG� 0DU[LVW� HFRQRPLVWV� FDQ� DJUHH�� 1HLWKHU� LV� FORVH� GLUHFW

FROODERUDWLRQ� EHWZHHQ� SXEOLF� VHFWRU� UHVHDUFK� �365�� DQG� LQGXVWU\� D

QHZ� SKHQRPHQRQ�� $V� LV� ZHOO�NQRZQ�� ERWK� WKH� FKHPLFDO� DQG� WKH

HOHFWULFDO� LQGXVWU\� PDGH� DPSOH� XVH� RI� GLUHFW� LQWHUDFWLRQ� ZLWK

XQLYHUVLW\� ODERUDWRULHV� LQ� WKH� QLQHWHHQWK� FHQWXU\� DQG� IDU� LQWR� WKH

WZHQWLHWK� FHQWXU\�� :KDW� LV� QHZ�� KRZHYHU�� LV� WKH� V\VWHPDWLF

SURSDJDWLRQ�RI�VXFK�OLQNDJHV�E\�JRYHUQPHQWV��RU�WKH�LGHD�WKDW�DOO��RU

PRVW��RI�EDVLF� UHVHDUFK� VKRXOG�GLUHFWO\�JHQHUDWH�HFRQRPLF�YDOXH��7R

SXW� LW� DQRWKHU� ZD\�� ZKDW� LV� QHZ� LV� WKDW� XQLYHUVLWLHV� VKRXOG� IRUP� DQ

LQWULQVLF� SDUW� RI� WKH� µYDOXH� FKDLQ¶�� ZLWK� FRPPHUFLDO� H[SORLWDWLRQ� RI

WKHLU�RXWSXW�FRQVWLWXWLQJ�WKHLU�UDLVRQ�G¶rWUH�

8QGHUO\LQJ� WKLV� YLHZ� RI� WKH� QHZ� HFRQRPLF� UROH� RI� 365� DUH� WZR

DVVXPSWLRQV�� 2QH� LV� PLFURHFRQRPLF� LQ� QDWXUH�� UHIHUULQJ� WR� WKH

FKDUDFWHULVWLFV� RI� WHFKQRORJ\� WUDQVIHU� IURP� WKH� VFLHQFH� EDVH� DQG� WKH

UROH�RI�FROODERUDWLRQ��,W�KROGV�WKDW��JLYHQ�WKH�FRPSOH[LWLHV�RI�PRGHUQ

VFLHQFH� DQG� WHFKQRORJ\�� FORVH� DQG� FRQWLQXRXV� FROODERUDWLRQ�EHWZHHQ

SXEOLF� UHVHDUFK� LQVWLWXWHV� DQG� SULYDWH� FRPSDQLHV� DW� DOO� OHYHOV� RI

NQRZOHGJH� IRUPDWLRQ� LV� LQGLVSHQVDEOH� WR� WKH� VXFFHVVIXO

µFRPPHUFLDOLVDWLRQ� RI� NQRZOHGJH¶�� 7KH� RWKHU� LV� PDFURHFRQRPLF� LQ

QDWXUH�� UHIHUULQJ� WR� WKH� µHQJLQH�RI�JURZWK¶� LQ� D�PRGHUQ� µNQRZOHGJH�

GULYHQ�HFRQRP\¶�DQG�WKH�UROH�RI�WKH�VWDWH��,W�KROGV�WKDW�WKH�H[SORLWDWLRQ

RI�µKXPDQ�FDSLWDO¶��RI�VNLOOV��NQRZOHGJH��VFLHQFH�DQG�LGHDV��LV�WKH�NH\

WR�JURZWK�LQ�KLJK�WHFKQRORJ\�HFRQRPLHV��DQG�WKDW��LQ�RUGHU�WR�SURPRWH

JURZWK� LQ� WKLV� µQHZ�HFRQRP\¶�� WKH� VWDWH�QHHGV� WR� IRVWHU�ERWK�SULYDWH

HQWUHSUHQHXUVKLS� �FRPSHWLWLYH� FDSDELOLWLHV�� DQG� SXEOLF� SDUWQHUVKLSV

�FROODERUDWLRQ��

µ,Q� D� NQRZOHGJH� GULYHQ� HFRQRP\�� SDUWQHUVKLS� LV� HVVHQWLDO� WR

FRPSHWLWLRQ�� 7R� H[SORLW� RXU� FDSDELOLWLHV� LQ� SHRSOH� DQG� WHFKQRORJLHV�

EXVLQHVVHV�KDYH�WR�FROODERUDWH�DFURVV�VHFWRUV��WKURXJKRXW�UHJLRQV�DQG
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ZLWK�HGXFDWLRQ�¶��'7,������������

2QH�RI�PDLQ�FRQWHQWLRQV�RI� WKLV�SDSHU� LV� WKDW� WKHVH� WZR�DVVXPSWLRQV

UHO\� RQ� FRQWUDGLFWRU\�PRGHOV� RI� WKH� HFRQRP\� DQG� RI� WKH� SURFHVV� RI

LQQRYDWLRQ� LQ� SDUWLFXODU��7KH� ILUVW� �� PLFURHFRQRPLF� �� DUJXPHQW� IRU

µSXEOLF�SULYDWH� SDUWQHUVKLSV¶� LQ� VFLHQFH� EXLOGV� RQ� DQ� HYROXWLRQDU\

XQGHUVWDQGLQJ� RI� LQQRYDWLRQ� SURFHVVHV� ZKLFK� VWUHVVHV� WKH� UROH� RI

µG\QDPLF�LQHIILFLHQFLHV¶��VXFK�DV�WKH�SHUVLVWHQFH�LQHUWLD�RI�EHKDYLRXUDO

URXWLQHV�� WKH� LQHYLWDELOLW\� RI� µZDVWH¶� LQ� WKH� SURFHVV� RI� FRPSHWLWLYH

VHOHFWLRQ� �WULDO� DQG� HUURU��� WKH� SRVVLELOLW\� RI� ORFN�LQV� DQG� WKH

UHDOLVDWLRQ� RI� ORFDO� UDWKHU� WKDQ� JOREDO� RSWLPD�� (VVHQWLDOO\�� SURFHVVHV

DUH� UHJDUGHG� DV� LUUHYHUVLEOH� LQ� WLPH� DQG� FXPXODWLYH� �� WKDW� LV�� SDWK�

GHSHQGDQW� �� HYROYLQJ� ZLWKLQ� D� FHUWDLQ� SRVVLELOLW\� VSDFH� �SDUDGLJP�

GHILQHG� E\� FRJQLWLYH� FRQVWUDLQWV� �ERXQGHG� UDWLRQDOLW\� DQG� JHQXLQH

XQFHUWDLQW\�� DQG� D� VHW� RI� FR�HYROYLQJ� LQVWLWXWLRQV� ZKLFK� WKHPVHOYHV

XQGHUJR� FRQWLQXRXV� FKDQJH�� ,QFUHDVLQJ� UHWXUQV� LQ� WKH� HFRQRP\� DUH�

WKHUHIRUH��UHJDUGHG�DV�D�FRQVHTXHQFH�RI� LQFUHDVLQJ�FRPSOH[LW\�LQ�WKH

UHRUJDQLVDWLRQ�RI�SURGXFWLRQ�DQG�WHFKQLFDO�FKDQJH�

7KH� VHFRQG� ��PDFURHFRQRPLF� �� DUJXPHQW�GUDZV�KHDYLO\�RQ� WKH�1HZ

(QGRJHQRXV�*URZWK�7KHRU\� �1*7��� 7KH�1*7� UHVWV� LWV� FDVH� IRU� WKH

G\QDPLF� QDWXUH� RI� WKH� µNQRZOHGJH�GULYHQ¶� HFRQRP\� RQ� D� GLIIHUHQW

FKDUDFWHULVDWLRQ� RI� NQRZOHGJH�� 5DWKHU� WKDQ� VWUHVVLQJ� WKH� UROH� RI

FRJQLWLYH� FRQVWUDLQWV� DQG� WKH� G\QDPLF� µLPSHUIHFWLRQV¶� DULVLQJ� IURP

WKHVH�� LW� FRQFHSWXDOLVHV� NQRZOHGJH� DV� DQ� DFFXPXODEOH� DQG� VHOI�

UHSURGXFLQJ� IDFWRU� RI�SURGXFWLRQ�ZKLFK� �� LQ� D� VHQVH� WR� EH� VSHFLILHG

EHORZ� �� LV� HVVHQWLDOO\� QRQ�VFDUFH�� )XUWKHUPRUH�� LW� WUHDWV� LQFUHDVLQJ

UHWXUQV� DV� UHVXOWLQJ� IURP� VWDWLF� NQRZOHGJH�H[WHUQDOLWLHV� ZKLFK� DUH

GHDOW� ZLWK� E\� PRQRSROLVWLF� FRPSHWLWLRQ�FXP�ZHOIDULVW� VWDWH

LQWHUYHQWLRQ�WR�UHPHG\�PDUNHW�IDLOXUH��7KLV�HFRQRPLF�LQWHUSUHWDWLRQ�RI

LQFUHDVLQJ� UHWXUQV� LQ� WHUPV�RI� NQRZOHGJH� H[WHUQDOLWLHV� FRQVWLWXWHV� DQ

DQDO\WLFDO�OLQN�EHWZHHQ�WZR�GLIIHUHQW�FRQFHSWXDOLVDWLRQV�RI�NQRZOHGJH

LQ� WKH�1*7��7KH� ILUVW� FRQFHUQV�NQRZOHGJH�DV�D�IDFWRU�RI�SURGXFWLRQ

ZLWK� WKH� DERYH� PHQWLRQHG� FKDUDFWHULVWLFV�� WKH� VHFRQG� UHIHUV� WR

NQRZOHGJH� DV� D� SXEOLF�SULYDWH�JRRG�� 7KH� ODWWHU� FRQFHSW� DSSHDUV�� LQ
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SDUWLFXODU�� LQ� WKH� PRUH� UHFHQW� 1*7� PRGHOV�� ZKLFK� WU\� WR� PRGHO

UHVHDUFK� DFWLYLWLHV� DQG� LQQRYDWLRQ� SURFHVVHV� LQ� KLJK�WHFKQRORJ\

HFRQRPLHV� PRUH� H[SOLFLWO\�� 7KH� XSVKRW� RI� WKLV� LPSOLFLW� FRQFHSWXDO

VKLIW� IURP� NQRZOHGJH� DV� D� IDFWRU� RI� SURGXFWLRQ� WR� NQRZOHGJH� DV� D

JRRG� LV� WKDW�� ZKLOH� QHRFODVVLFDO� YDOXH� WKHRU\� GRHV� QRW� HVFDSH

XQVFDWKHG�� WKH� LQVWLWXWLRQDO� IUDPHZRUN� RI� D� SULYDWH�PDUNHW� HFRQRP\

GRHV��(YHQ�LI� WKH�SURGXFWLRQ�RI�NQRZOHGJH�UHTXLUHV�PRQRSROLVWLF� �RU

ROLJRSROLVWLF��FRPSHWLWLRQ�� WKH�XQGHUO\LQJ�FRQFHSW�RI�NQRZOHGJH�DQG

WHFKQRORJ\� WUDQVIHU� IROORZV� WKH� FRQYHQWLRQDO� µOLQHDU¶�QHRFODVVLFDO

PRGHO��LPSO\LQJ�WKDW�LQQRYDWLYH�DFWLYLW\�FDQ�EH�HIILFLHQWO\�KDQGOHG�E\

D�SULYDWH�SURSHUW\�ULJKWV�UHJLPH�FXP�ZHOIDUH�VWDWH��&RQVHTXHQWO\��WKH

1*7�OHDYHV�OLWWOH�VSDFH�IRU�WKH�UROH�RI�GHFHQWUDOLVHG�SULYDWH�SXEOLF�FR�

RSHUDWLRQ�� RU� PRUH� JHQHUDOO\� VSHDNLQJ�� IRU� D� PRUH� FRPSOH[

LQVWLWXWLRQDO�PRGHO�VXFK�DV�WKDW�HQYLVDJHG�E\�HYROXWLRQDU\�WKHRULHV�RI

LQQRYDWLRQ�

%HFDXVH� RI� WKH� GLYHUJHQW� LQVWLWXWLRQDO� LPSOLFDWLRQV� DQG� IUDPHZRUNV

LQKHUHQW� LQ� WKHVH� WZR� DSSURDFKHV� �� WKH� HYROXWLRQDU\� YLHZ� RI

LQQRYDWLRQ� RQ� WKH� RQH� KDQG�� DQG� WKH� HVVHQWLDOO\� QHRFODVVLFDO

FRQFHSWLRQ�RI� µNQRZOHGJH�GULYHQ¶�JURZWK�DGYRFDWHG�E\� WKH�1*7�RQ

WKH�RWKHU��� WKH�UHVXOWDQW�PLVPDWFK�EHWZHHQ�6	7�DQG�JURZWK�SROLFLHV

DPRXQWV�WR�PRUH�WKDQ�MXVW�DQRWKHU�µVWRUP�LQ�D�WKHRUHWLFDO�WHDFXS¶�ZLWK

QHJOLJLEOH� FRQVHTXHQFHV� IRU� UHDO�ZRUOG�SROLFLHV��:KLOH� WKLV� GRHV� QRW

PHDQ� WKDW� µSXEOLF�SULYDWH�SDUWQHUVKLSV¶�DUH�QHFHVVDULO\�GRRPHG�DV�DQ

HIIHFWLYH�SROLF\�WRRO��WKH�PDLQ�DUJXPHQW�GHYHORSHG�KHUH�LV�WKDW�ZKDW�LV

UHTXLUHG� LQ� RUGHU� WR� PDNH� WKHP� ZRUN� LV� D� FODULILFDWLRQ� �D�� RI� WKH

SUHFLVH� PHFKDQLVPV� E\� ZKLFK� NQRZOHGJH� LV� VXSSRVHG� WR� SURPRWH

JURZWK�DQG��E��D�VSHFLILFDWLRQ�RI�WKH�SROLF\�GLUHFWLRQ�XQGHUO\LQJ�WKHVH

SDUWQHUVKLSV��$V�ZLOO� EH� VHHQ�� WKH� ILUVW� RI� WKHVH� TXHVWLRQV� HVVHQWLDOO\

UHIHUV� WR�ZKHWKHU�RQH� UHJDUGV�NQRZOHGJH�DV�D�GLVHPERGLHG� IDFWRU�RI

SURGXFWLRQ� RU� DV� HPERGLHG� LQ� WKH� SURFHVV� RI� FDSLWDO� DFFXPXODWLRQ�

ZKLOH�WKH�VHFRQG�FRQFHUQV�WKH�UROH�RI�SURSHUW\�ULJKWV��SULYDWLVDWLRQ�RU

JUDGXDO�VRFLDOLVDWLRQ��

:KDW� ERWK�DSSURDFKHV� WR� LQQRYDWLRQ� DQG� JURZWK� VKDUH�� DW� OHDVW� WR� D
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ODUJH� H[WHQW�� LV� D� YLHZ� RI� NQRZOHGJH� DV� D� GLVHPERGLHG� �YLUWXDO�

HQWLW\�IDFWRU�RI�SURGXFWLRQ��+RZHYHU��ZKLOH� HYROXWLRQDU\� DSSURDFKHV

DUH� QRWRULRXVO\� XQFOHDU� DV� WR� WKH� SURSHUW\� ULJKWV� LPSOLFDWLRQV� RI

NQRZOHGJH�DV�D�SULPH�GULYHU�RI�LQQRYDWLRQ�DQG�JURZWK��DGYRFDWLQJ�WKH

SURPRWLRQ� RI� µFROOHFWLYH� OHDUQLQJ� SURFHVVHV¶� DQG� GHFHQWUDOLVHG

FRRSHUDWLRQ�DFURVV�SULYDWH�DQG�SXEOLF�VHFWRUV�ZLWKRXW�PXFK�FRQFUHWH

VSHFLILFDWLRQ� RI� ZKDW� VXFK� D� SURFHVV� RI� µFROOHFWLYLVDWLRQ¶� DQG�RU

µFOXVWHULQJ¶�PLJKW�PHDQ�LQ�WHUPV�RI�WKH�ODUJHU�DQG�IRUPDO�LQVWLWXWLRQDO

VHWWLQJ�� WKH� 1*7� LV� VLPSO\� LQFRQVLVWHQW�� ,I�� RQ� WKH� RQH� KDQG�

NQRZOHGJH�LV�QRW�MXVW�D�GLVHPERGLHG�HQWLW\�EXW��DV�ZLOO�EH�VHHQ��DOVR�D

IDFWRU� RI� SURGXFWLRQ� ZLWK� WKH� FDSDFLW\� RI� HQGOHVV� VHOI�UHFXUVLYH

UHSURGXFWLRQ�� LW� LV� XQFOHDU� ZK\� LW� VKRXOG� EH� GHSHQGHQW� RQ� SULYDWH

HQWUHSUHQHXULDO� HIIRUWV� WR� IORXULVK�� ,I�� RQ� WKH� RWKHU� KDQG�� SULYDWH

HQWUHSUHQHXULDO� HIIRUWV�� DQG� ZLWK� WKHP� SULYDWH� LQFHQWLYH�SURSHUW\

ULJKWV�VWUXFWXUHV�DUH�GHHPHG�LQGLVSHQVDEOH�IRU�LQQRYDWLRQ�RFFXUULQJ�DW

DOO��LW�LV�XQFOHDU�KRZ�NQRZOHGJH���DV�ERWK�D�IDFWRU�RI�SURGXFWLRQ�DQG�D

SULYDWH�SXEOLF� JRRG� �� FDQ� FUHDWH� WKH� SHUSHWXDO� JURZWK� PRWLRQ

JHQHUDWHG� WKDW� LV� WKH�PRVW�EDVLF� IHDWXUH�RI�PRVW�1*7�PRGHOV�� JLYHQ

WKH�FRJQLWLYH�FRQVWUDLQWV�DQG�FRPSOH[LWLHV�RI�HQWUHSUHQHXULDO� �DV� DQ\

RWKHU�LQGLYLGXDO��GHFLVLRQ�PDNLQJ�

$V�ZLOO� EH� DUJXHG�EHORZ�� WKHUH� DUH� HVVHQWLDOO\� WZR� UHVSRQVHV� WR� WKLV

SUREOHP��2QH�LV�WR�SODFH�HPSKDVLV�RQ�WKH�UROH�RI�LQGLYLGXDO�GHFLVLRQ�

PDNLQJ� LQ� HFRQRPLF� GHYHORSPHQW� DQG� JURZWK� DQG�� FRQVHTXHQWO\�� WR

WDNH� D�PRUH�VNHSWLFDO� YLHZ� RQ� WKH� SRVVLELOLW\� RI� SHUSHWXDO� EDODQFHG

JURZWK�LQ�WKH�QHZ�µNQRZOHGJH�GULYHQ¶�HFRQRP\��ZKLOH�VDIHJXDUGLQJ�D

SODFH�IRU�WKH�SULYDWH�HQWUHSUHQHXU�LQ�WKH�DQDO\VLV�RI�PRGHUQ�LQQRYDWLYH

SURFHVVHV�� 7KLV� URXWH� KDV� EHHQ� DGYRFDWHG� LQ� D� QXPEHU� RI� UHFHQW

FRQWULEXWLRQV��QRWDEO\�WKH�QHZ�LQVWLWXWLRQDO�JURZWK�WKHRU\��H�J��1RUWK�

������� 7KH� RWKHU� LV� WR� FDVW� GRXEWV� RQ� WKH� FRQFHSWXDOLVDWLRQ� RI

NQRZOHGJH�DV�D�GLVHPERGLHG�DQG�GLVWLQFW�IDFWRU�RI�SURGXFWLRQ�DQG�WR

HPEHG�UHFHQW�LQVLJKWV�RQ�PRGHUQ�WHFKQRORJLFDO�SURJUHVV�LQ�D�EURDGHU

WKHRU\�RI�WKH�SURFHVV�RI�FDSLWDO�DFFXPXODWLRQ�DQG�VXUSOXV�GLVWULEXWLRQ�

7KLV� ODWWHU� URXWH� EXLOGV� RQ� D� YLHZ� RI� FDSLWDOLVW� JURZWK� G\QDPLFV

GHYHORSHG�LQ�WKH�ZRUNV�RI�0DU[��$��<RXQJ��6FKXPSHWHU��.DOGRU�DQG
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-RDQ� 5RELQVRQ� DQG� SXWV� HPSKDVLV� QRW� VR� PXFK� RQ� WKH� UROH� RI

HQWUHSUHQHXU�� EXW� RQ� WKH� RUJDQLVDWLRQDO� DQG� FROOHFWLYH� SRWHQWLDO

LQKHUHQW�LQ�QHZ�WHFKQRORJLHV�DQG�WKHLU�UROH�LQ�OHVVHQLQJ�WKH�FRQVWUDLQWV

RI�LQGLYLGXDO�GHFLVLRQ�PDNLQJ�

%HIRUH�HQWHULQJ� LQWR� WKH�GHWDLOV�RI� WKH�DUJXPHQWV�� LW� VKRXOG�EH�QRWHG

WKDW�WKH�SDUWLFXODU�FULWLFLVP�RI�WKH�1*7�H[SORUHG�LQ�WKLV�SDSHU�LV�RQO\�D

SDUWLDO�RQH��7KHUH�DUH�RWKHU�SRZHUIXO�DQG�LPSRUWDQW�OLQHV�RI�FULWLFLVP

ZKLFK�� IRU� UHDVRQV� RI� WLPH� DQG� VSDFH�� FDQ� RQO\� EH� PHQWLRQHG� LQ

SDVVLQJ��7KHVH�FRQFHUQ��LQ�SDUWLFXODU��WZR�DUJXPHQWV��)LUVW��WKH�GHYLFH

RI� WKH� UHSUHVHQWDWLYH� 5DPVH\� DJHQW�� HPSOR\HG� E\� WKH� 1*7�� LV

REYLRXVO\� KLJKO\� TXHVWLRQDEOH� �VHH� DOVR� IRRWQRWH� ��� EHORZ��� DOO� WKH

PRUH�VR�LQ�WKH�FRQWH[W�RI�D��VHOI�VW\OHG�QHR�6FKXPSHWHULDQ��WKHRU\�RI

LQQRYDWLRQ� DQG� JURZWK� RI� ZKLFK� XQFHUWDLQW\� DQG� KHWHURJHQHLW\� �RI

DJHQWV�� VKRXOG� EH� DQ� LQWHJUDO� HOHPHQW�� $SDUW� IURP� ZHOO�NQRZQ

WHFKQLFDO� OLPLWDWLRQV�VXFK�DV�� LQ�SDUWLFXODU�� WKH�VXEVWLWXWLRQ�RI�D�QRQ�

DUELWUDU\�QXPEHU�RI�SHULRGV�IRU�D�WUXO\�LQILQLWH�LQWHUWHPSRUDO�KRUL]RQ�

WKH�5DPVH\�PRGHO�HIIHFWLYHO\�UHOLHV�RQ�WKH�WKHRU\�RI�H[SHFWHG�XWLOLWLHV

DQG� WKH� FRQFRPLWDQW� SUREDELOLW\� YLHZ� RI� EHOLHIV�� LPSO\LQJ� SHUIHFW

NQRZOHGJH�RI�DOO�IXWXUH�VWDWHV�RI�WKH�ZRUOG��0RUH�LPSRUWDQWO\��WKRXJK�

WKH� 5DPVH\� PRGHO� FORVHV� WKH� ZD\� WR� D� VHULRXV� H[SORUDWLRQ� RI� FR�

RSHUDWLRQ� LQ� WKH� HFRQRP\� LQ� WKDW� LWV� LPSOLFLW� YLHZ� RI� WKH� PDUNHW� LV

:DOUDVLDQ�� *LYHQ� WKH� WZR� ILUVW� ZHOIDUH� WKHRUHPV�� D� VWDWH� LQ� ZKLFK

H[SHFWHG� XWLOLWLHV� DUH� PD[LPLVHG� LV�3DUHWR�RSWLPDO�� WKDW� LV� D� EDVLF

�VRFLDO�� XWLOLW\� IXQFWLRQ� LV� D� JRRG� VXEVWLWXWH� IRU� D� UHDO�:DOUDVLDQ� Q�

DJHQW�PDUNHW��,Q�VXFK�D�PDUNHW�� WKHUH�LV��KRZHYHU��QR�VSDFH�IRU�HYHQ

WKH�VPDOOHVW�QHHG�IRU�FR�RSHUDWLRQ�VLQFH�WKHUH�FDQ�RQO\�EH�RQH�VLQJOH

VRXUFH�RI�LQIRUPDWLRQ��D�VLQJOH�SULFH�VHULHV�RU�D�VLQJOH�DXFWLRQHHU���DQG

QRWKLQJ� FDQ�EH� VDLG� DERXW� WKH�ZD\� LQ�ZKLFK� DJHQWV�ZRXOG� DGMXVW� RU

LQWHUDFW�� LI�PRUH�WKDQ�RQH�VXFK�VRXUFH�H[LVWHG��+HQFH�� LW� LV� LPSRUWDQW

WR�QRWH�WKDW�WKH�UHDO�SUREOHP�ZLWK�WKH�5DPVH\�PRGHO��DQG�WKH�LPSOLHG

WKHRUHWLFDO�YLHZV�RI�H[FKDQJH�DQG�SURGXFWLRQ��LV�QRW�VR�PXFK�ZKHWKHU

RU� QRW� D� SXUHO\� FRPSHWLWLYH� HTXLOLEULXP� H[LVWV�� EXW� ZKDW� GHJUHH� RI

�GH�FHQWUDOLVDWLRQ�LV�SHUPLVVLEOH�
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6HFRQG�� WKHUH� LV� WKH� SUREOHP�RI� WKH� QRWLRQ� RI� DJJUHJDWH� NQRZOHGJH�

$OO� WKH� REVHUYDWLRQV� DQG� FULWLFLVP� PDGH� UHJDUGLQJ� WKH� QRWLRQ� RI

DJJUHJDWH�FDSLWDO��+DUFRXUW�������������������DSSO\�WR�WKH�FRQFHSW�RI

DJJUHJDWH�NQRZOHGJH��1RW�RQO\�GR�TXHVWLRQV�DULVH�DV�WR�KRZ�GLIIHUHQW

SULFH�ZHLJKWV�FRXOG�EH�DWWULEXWHG�WR�GLIIHUHQW�W\SHV�RI�NQRZOHGJH�DQG

ZKDW� WKH� LPSOLFDWLRQ� RI� D� XQLIRUP� UDWH� RI� UHWXUQ� RQ� LQYHVWPHQW� LQWR

NQRZOHGJH� ZRXOG� EH�� EXW�� DV� +DUFRXUW� KDV� SRLQWHG� RXW� PRUH� WKDQ

RQFH�� WKH� UHDO� LVVXH� LV� QRW� VR� PXFK� µUHODWHG� WR� WKH�PHDVXUHPHQW� RI

FDSLWDO�DV�WR�LWV�PHDQLQJ�¶�������������,Q�RWKHU�ZRUGV��WKH�UHDO�REVWDFOH

WR�DJJUHJDWLRQ� LV�QRW�RQO\�PHDVXUHPHQW��EXW� DOVR� WKH� �VHOI�UHFXUVLYH�

FRPSOH[LWLHV�RI�WKH�SURFHVV�WKDW�WLHV�NQRZOHGJH�DV�FDSLWDO�SURGXFWLRQ

LQWR� WKH� EURDGHU� SLFWXUH� RI� WKH� G\QDPLFV� RI� FDSLWDOLVW� DFFXPXODWLRQ

DQG�GLVWULEXWLRQ�

*LYHQ� WKHVH� FDYHDWV�� WKH� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� �

FRQWDLQV� D� EULHI� VXPPDU\� RI� WKH�PLFURHFRQRPLF� DUJXPHQW� IRU� GLUHFW

FROODERUDWLRQ� EHWZHHQ� 365� DQG� SULYDWH� FRPSDQLHV��� 6HFWLRQV� �� WR� �

FRQFHQWUDWH� RQ� WKH� PDFURHFRQRPLF� GLPHQVLRQ� RI� WKH� DUJXPHQW� IRU

µSXEOLF�SULYDWH�SDUWQHUVKLSV¶��DQG�8,5V�LQ�SDUWLFXODU���WKDW�LV�WKHLU�UROH

LQ�SURPRWLQJ� µNQRZOHGJH�GULYHQ¶�JURZWK��6HFWLRQ��� SURYLGHV� D� EULHI

UHYLHZ�RI�WKH�HPSLULFDO�OLWHUDWXUH�RQ�WKH�UHODWLRQ�EHWZHHQ�SXEOLF�VHFWRU

EDVLF�UHVHDUFK�DQG�HFRQRPLF�JURZWK��7KH�PDLQ�IRFXV�RI� WKH�SDSHU� LV

VHFWLRQV� �� DQG� ��� 6HFWLRQ� �� GLVFXVVHV� WKH� FRQFHSWXDOLVDWLRQ� RI

µNQRZOHGJH�GULYHQ¶� JURZWK� LQ� WKH� 1*7� DQG� LWV� LPSOLFDWLRQ� IRU� WKH

GHVLJQ�RI�JURZWK�DQG� LQQRYDWLRQ�SROLFLHV��6HFWLRQ��� FRQWDLQV� D�EULHI

GLVFXVVLRQ�RI� WKH�GLIIHUHQW�ZD\V� LQ�ZKLFK� WKH� DSSDUHQW� FRQWUDGLFWLRQ

EHWZHHQ� WKH� QDWXUH� RI� NQRZOHGJH�GULYHQ� JURZWK� �DV� FKDPSLRQHG� E\

WKH� 1*7�� DQG� WKH� 7KLUG� :D\� DGYRFDF\� RI� µSXEOLF�SULYDWH

SDUWQHUVKLSV¶�PLJKW�EH�UHVROYHG��6HFWLRQ���FRQFOXGHV�

��� 7KH� PLFURHFRQRPLFV� RI� NQRZOHGJH� WUDQVIHU� IURP� WKH� VFLHQFH

EDVH��WZR�YLHZV

(FRQRPLF�WKHRU\�RIIHUV�WZR�SHUVSHFWLYHV�RQ�WKH�XQGHUVWDQGLQJ�RI�WKH

SULYDWH�DQG�VRFLDO�EHQHILWV�DQG�FRVWV�RI�SDUWLFXODU�PRGHV�RI�NQRZOHGJH
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DQG� WHFKQRORJ\� WUDQVIHU�� DQG� RI� WKH� ZD\V� LQ� ZKLFK� WKHVH� FDQ� EH

LQIOXHQFHG�E\�SROLF\�

1HR�FODVVLFDO�WKHRU\��H�J��1HOVRQ�������$UURZ�����D������E��UHJDUGV

EDVLF�UHVHDUFK�DV�SURGXFLQJ�D�SXEOLF�JRRG��LQIRUPDWLRQ��,QIRUPDWLRQ�LV

D�FRPPRGLW\� OLNH�DQ\�RWKHU�DQG�DV�VXFK� LW� LV�FRGLILDEOH��TXDQWLILDEOH

DQG�HDVLO\�WUDQVPLVVLEOH��+RZHYHU��LWV�WUDGDELOLW\�LV�PRUH�SUREOHPDWLF

IRU�D�QXPEHU�RI� UHDVRQV��)LUVW��EHFDXVH�EDVLF� VFLHQFH� LV� IDU� UHPRYHG

IURP� LQGXVWULDO� SURGXFWLRQ�� LWV� FRPPHUFLDO� EHQHILWV� DUH� KLJKO\

XQFHUWDLQ��6HFRQGO\��WKH�SXEOLF�JRRG�FKDUDFWHU�RI�LQIRUPDWLRQ�LPSOLHV

WKDW� WKH� IL[HG� SURGXFWLRQ� FRVWV� RI� LQIRUPDWLRQ� ZLOO� EH� PXFK� KLJKHU

WKDQ� LWV� WUDQVIHU� RU� LPLWDWLRQ� FRVWV� DQG�� WKXV�� WKH� IRUPHU� ZLOO� EH

GLIILFXOW�� LI� QRW� LPSRVVLEOH�� WR� UHWULHYH�� )LQDOO\�� WKH� H[LVWHQFH� RI

LQGLYLVLELOLWLHV� LQ� WKH� XVH� RI� LQIRUPDWLRQ� PHDQV� WKDW� SURGXFHUV� ZLOO

ILQG�LW�GLIILFXOW�WR�DSSURSULDWH�WKH�UHWXUQV�RI�WKHLU�SULYDWH�LQYHVWPHQW�LQ

LQIRUPDWLRQ�FUHDWLRQ��1HR�FODVVLFDO� WKHRU\�� WKHUHIRUH�� SUHGLFWV� XQGHU�

LQYHVWPHQW� LQ� SULYDWH� 5	'� DQG� UHFRPPHQGV� SXEOLF� SROLF\

LQWHUYHQWLRQ�LQ�WKH�IRUP�RI�VWDWH�IXQGLQJ�IRU�EDVLF�UHVHDUFK��µSLFNLQJ

WKH� ZLQQHU¶�� DQG� OHJDO� GHYLFHV� WR� LQWHUQDOLVH� H[WHUQDOLWLHV�� VXFK� DV

SDWHQWV��DV�DQ�DSSURSULDWH�UHPHG\�

,QIRUPDWLRQ� (FRQRPLFV�� D� UHFHQW� H[WHQVLRQ� RI� QHR�FODVVLFDO� WKHRU\

�H�J�� 6WLJOLW]� ������� WDNHV� D� VOLJKWO\� GLIIHUHQW� SRVLWLRQ� EDVHG� RQ� LWV

IXQGDPHQWDO�FRQWHQWLRQ�WKDW�LQIRUPDWLRQDO�LPSHUIHFWLRQV�DUH�SHUYDVLYH

LQ�ERWK�PDUNHWV�DQG�VWDWH�VWUXFWXUHV��1RW�RQO\�GR�WKHVH�LPSHUIHFWLRQV

XQGHUPLQH� WKH� DELOLW\� RI� WKH� VWDWH� WR� SLFN� ZLQQHUV� DQG� WR� GHVLJQ

RSWLPDO� OHJDO� GHYLFHV�� EXW� WKH\� DOVR� UHSUHVHQW� QDWXUDO� EDUULHUV� WR

LPLWDWLRQ��WKHUHE\�JLYLQJ�ULVH�WR�QDWXUDO�ROLJRSROLHV�ZKLFK�DUH�OLNHO\�WR

EH� UHLQIRUFHG�E\� WKH� H[LVWHQFH� RI� IL[HG� VXQN� FRVWV� �QRQ�FRQYH[LWLHV�

DQG� FXPXODWLYH� FRPSHWLWLYH� DGYDQWDJHV� WKURXJK� OHDUQLQJ�E\�GRLQJ�

+HQFH��WKH�GDQJHU�RI�XQGHU�LQYHVWPHQW�LQ�SULYDWH�5	'�DSSHDUV�WR�EH

OHVV� VHULRXV�� RQFH� LPSHUIHFW� FRPSHWLWLRQ� LV� VHHQ� WR� HPHUJH� QDWXUDOO\

IURP�WKH�H[LVWHQFH�RI�LQIRUPDWLRQDO�DV\PPHWULHV��7KH�PRVW�LPSRUWDQW

SROLF\�TXHVWLRQ�WKHQ�EHFRPHV�RQH�RI�KRZ�PXFK�PDUNHW�SRZHU�VKRXOG

EH�DOORZHG��JLYHQ� WKDW� VRPH�GHJUHH�RI�JHQXLQH�FRPSHWLWLRQ�ZLOO� VWLOO



��

EH� QHFHVVDU\� WR� SURYLGH� LQFHQWLYHV� WR� LQQRYDWH� WKURXJK� VXUYLYDO

SUHVVXUHV�� :KLOH� VRPH� EURDG� UDWLRQDOH� IRU� FROODERUDWLYH� UHVHDUFK

DUUDQJHPHQWV� FRXOG� EH� VHHQ� WR� EH� FRPSDWLEOH� DW� OHDVW� ZLWK� WKH

SHUVSHFWLYH�SURYLGHG�E\� ,QIRUPDWLRQ�(FRQRPLFV�� WKH� LPSRUWDQW�SRLQW

LV� WKDW� WKH� QHR�FODVVLFDO� DUJXPHQW� RYHUDOO� IRFXVHV� RQ� DYRLGLQJ

QHJDWLYH� VSLOORYHUV� EHWZHHQ� SULYDWH� FRPSDQLHV� E\� PRQRSROLVLQJ

DFFHVV�WR�LQIRUPDWLRQ�

$Q�DOWHUQDWLYH�YLHZ�KDV�EHHQ�SXW�IRUZDUG�E\�HYROXWLRQDU\�HFRQRPLFV�

+HUH�� WKH� FRUH� FRQFHSW� LV� QRW� LQIRUPDWLRQ�� EXW� NQRZOHGJH�� 7KH

GLIIHUHQFH�LV�WKDW�NQRZOHGJH�LV�QRW�UHJDUGHG�DV�PDUNHWDEOH�LQ�WKH�VHQVH

LQIRUPDWLRQ�LV��H�J��YRQ�7XQ]HOPDQQ��������,W�LV�QRW�D�FRPPRGLW\��EXW

LQVWHDG� LV� HPEHGGHG� LQ� D� YDULHW\� RI� OHDUQLQJ� SURFHVVHV� DQG

RUJDQLVDWLRQDO� VWUXFWXUHV� ZKLFK� DUH� VSHFLILF� WR� LQGLYLGXDOV�� ILUPV� RU

LQVWLWXWLRQV�� %HFDXVH� RI� WKLV� HPEHGGHGQHVV�� DQG� DOVR� GXH� WR� WKH

WDFLWQHVV� RI� PXFK� RI� NQRZOHGJH�� LW� FDQQRW� EH� HDVLO\� WUDQVIHUUHG�

7KHUHIRUH��WKH�NH\�WR�LQQRYDWLRQ�LV�QRW�VR�PXFK�WKH�DSSURSULDELOLW\�RI

LQIRUPDWLRQ�� EXW� WKH� DELOLW\� WR� FRQYHUW� VXFK� LQIRUPDWLRQ� LQWR� XVHIXO

NQRZOHGJH�� RU�� LQ� WKH� ODQJXDJH� RI� WKLV� VFKRRO� RI� HFRQRPLFV�� LQWR� D

ILUP�VSHFLILF� FRPSHWHQF\�� *LYHQ� WKH� HPEHGGHG� QDWXUH� RI� DOO

NQRZOHGJH��WKH�HIIHFWLYHQHVV�RI� OHDUQLQJ��UDWKHU� WKDQ�DSSURSULDELOLW\�

SURFHVVHV� GHSHQGV� RQ� WKH� TXDOLW\� RI� VRFLDO� LQWHUDFWLRQ� DQG� OLQHV� RI

FRPPXQLFDWLRQ�� +HQFH�� WKH� FUHDWLRQ� RI� VSHFLILF� FRPSHWHQFLHV� E\

LQGLYLGXDO� ILUPV� LV� OLNHO\� WR� LQYROYH�� WR� D� FRQVLGHUDEOH� H[WHQW�

LQWHUDFWLRQV� ZLWK�� DQG� FR�RSHUDWLRQ� EHWZHHQ�� GLIIHUHQW� VRXUFHV� RI

NQRZOHGJH�� 7R� SXW� LW� DQRWKHU�ZD\�� WKLV� VFKRRO� RI� HFRQRPLFV� DUJXHV

WKDW�SRVLWLYH�IHHGEDFN�HIIHFWV� IURP�FR�RSHUDWLRQ��UDWKHU� WKDQ�QHJDWLYH

VSLOORYHUV�EHWZHHQ�ILUPV��DUH�DW�WKH�KHDUW�RI�WKH�LQQRYDWLRQ�SURFHVV�

+RZHYHU�� SURSRQHQWV� RI� WKLV� SHUVSHFWLYH� �H�J��3UDKDODG� DQG� +DPHO

������ )RVV� DQG� .QXGVHQ� ������ *LEVRQ� ������ )DXONQHU� DQG�6HQNHU

������&RKHQ�DQG�/HYLQWKDO�������&DOORQ�������)RUD\�HW�DO��������DUH

DZDUH�RI�WKH�WUDGH�RII�EHWZHHQ�OHDUQLQJ�WKURXJK�FR�RSHUDWLRQ�DQG�WKH

QHHG�WR�DGDSW�WR�UDGLFDO�FKDQJHV�LQ�WHFKQRORJ\�DQG��WKHUHIRUH��WKH�QHHG

WR�XQ�OHDUQ�LQ�RUGHU�WR�DYRLG�D�ORFN�LQ�LQWR�DQ�RXW�GDWHG�WHFKQRORJLFDO



��

WUDMHFWRU\�� &RQVHTXHQWO\�� SRVLWLYH�IHHGEDFNV� DUH� QRW� DVVRFLDWHG�ZLWK

MXVW�DQ\�IRUP�RI�FR�RSHUDWLRQ��5DWKHU��ZKDW�PDWWHUV�DUH�IDLUO\�IOH[LEOH

QHWZRUNV� ZLWK� D� ZHOO�GHYHORSHG� FDSDFLW\� WR� FUHDWH� VSDFH� IRU

WUDQVLWLRQV� IURP� RQH� WHFKQRORJLFDO� WUDMHFWRU\� WR� DQRWKHU�� 7KLV

FRQGLWLRQ� LV� PRVW� OLNHO\� WR� EH� PHW� E\� QHWZRUNV� ZKLFK� LQWHJUDWH

GLIIHUHQW� W\SHV�RI�RUJDQLVDWLRQDO� DQG�SURGXFWLRQ� ORJLF� �ORQJ�WHUP�YV�

VKRUW�WHUP� RULHQWDWLRQ�� DQG� JRDOV� �VRFLHWDO� ZHOIDUH� YV�� SULYDWH

SURILWDELOLW\���4XLWH� REYLRXVO\�� FORVH� FR�RSHUDWLRQ� EHWZHHQ� 365� DQG

SULYDWH�FRPSDQLHV�LV�D�SULPH�FDQGLGDWH�IRU�WKLV�NLQG�RI�DOOLDQFH�

7KLV� ODWWHU�SHUVSHFWLYH�RQ�WKH�QDWXUH�RI� LQQRYDWLRQ�SURFHVVHV� LQIRUPV

PXFK� RI� FXUUHQW� FKDQJHV� LQ� 6	7�SROLFLHV�� DQG� RI� WKHLU� HPSKDVLV� RQ

KLJK�WHFKQRORJ\� �ORFDOLVHG�� FOXVWHUV�� SXEOLF�SULYDWH� UHVHDUFK

FROODERUDWLRQV� DQG� RWKHU� PHFKDQLVPV� WR� SURPRWH� FROOHFWLYH� OHDUQLQJ

SURFHVVHV�� (VVHQWLDOO\�� WKHVH� FKDQJHV� PDUN� D� JUDGXDO� VKLIW� LQ

LQQRYDWLRQ� SROLFLHV� DZD\� IURP� WKH� FRQYHQWLRQDO� µPDUNHW� IDLOXUH¶

DSSURDFK��ZKLFK�PHFKDQLFDOO\� DGYRFDWHV� VWDWH� LQWHUYHQWLRQ� IRU� WKRVH

DUHDV�RI�HFRQRPLF�DFWLYLW\�GHGLFDWHG�WR�WKH�SURGXFWLRQ�RI�SXEOLF�JRRGV

�VXFK� DV� LQIRUPDWLRQ�� RU� SODJXHG� E\� WKH�SHUYDVLYHQHVV� RI� LPSHUIHFW

LQIRUPDWLRQ�DQG�RU�H[WHUQDOLWLHV��WRZDUGV�D�PRUH�QXDQFHG�DQG�FDXWLRXV

SROLF\� UDWLRQDOH�ZLWK�D�PRUH�DWWHQWLYH�H\H� IRU� WKH�SRVVLEOH� ORQJ�WHUP

G\QDPLF� �RUJDQLVDWLRQDO� DQG� OHDUQLQJ�� HIIHFWV� UHVXOWLQJ� IURP� WKH

WHPSRUDU\�LQHIILFLHQFLHV�RI�PDUNHW�GULYHQ�LQQRYDWLRQ��0HWFDOIH�������

7KXV�� WKH�UROH�IRU�SROLF\�VKLIWV� IURP�µJHWWLQJ�SULFHV�ULJKW¶� WR� µJHWWLQJ

WKH�G\QDPLFV�ULJKW¶��7KH�PDLQ�SROLF\�WDVN�EHFRPHV�RQH�RI�EDODQFLQJ

WKH�G\QDPLF�WUDGH�RIIV�EHWZHHQ�QHFHVVDU\�LQWHJUDWLRQ�DQG�XQGHVLUDEOH

RUJDQLVDWLRQDO� LQHUWLD�� DQG� EHWZHHQ� WKH� SURPRWLRQ� RI� UDGLFDOO\� QHZ

SURGXFWV�DQG�SURFHVVHV� �H[SORUDWLRQ��DQG� WKH� IXUWKHU�GHYHORSPHQW�RI

H[LVWLQJ�SURGXFW�OLQHV��H[SORLWDWLRQ���/XQGYDOO�DQG�%RUUiV��������7KLV

YLHZ�RI� LQQRYDWLYH�SURFHVVHV�FORVHO\� ILWV� WKH�7KLUG�:D\�YLHZ�RI� WKH

VWDWH�DV�D� µFRPSOHPHQWDU\�SDUWQHU¶� WR� WKH�PDUNHW��SOD\LQJ�QHLWKHU� WKH

PLQLPDO�UROH�RI�WKH�OLEHUDO�QLJKW�ZDWFKPDQ�QRU�WKDW�RI�WKH�RPQLVFLHQW

LQWHUYHQWLRQLVW�� ,Q� WKLV� YLHZ�� µSXEOLF�SULYDWH� SDUWQHUVKLSV¶� LQ� VFLHQFH

DUH� DQ� DGHTXDWH� SROLF\� WRRO� WR� WDNH� LQWR� DFFRXQW� WKH� LPSRUWDQW

LQWHUSOD\�RI�WHFKQLFDO��HFRQRPLF�DQG�VRFLDO�UHODWLRQV�LQ�WKH�SURFHVV�RI
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LQQRYDWLRQ�DQG�WR�UHVSRQG�WR�WKH�G\QDPLF�DQG�FROODERUDWLYH�QDWXUH�RI

WHFKQRORJLFDO�GHYHORSPHQW�

���(FRQRPLF�HIIHFWV�RI�EDVLF�UHVHDUFK��7KH�OLPLWV�RI�PHDVXUHPHQW

7XUQLQJ� QRZ� WR� WKH� PDFURHFRQRPLF� UROH� RI� NQRZOHGJH� DV� D� PDMRU

GULYHU� RI� HFRQRPLF� JURZWK�� WKH� ILUVW� REYLRXV� GLIILFXOW\� LQ

FRQFHSWXDOLVLQJ�NQRZOHGJH�DV�D�PDFURHFRQRPLF�HQWLW\���RU�D�IDFWRU�RI

SURGXFWLRQ� �� LV� D� SUDFWLFDO� RQH�� KRZ� WR�PHDVXUH� LWV� SURGXFWLYLW\� RU�

PRUH�JHQHUDOO\�� LWV� LPSDFW�RQ�HFRQRPLF�SHUIRUPDQFH��2I�FRXUVH�� WKLV

GLIILFXOW\� LV� QRW� UHVWULFWHG� WR� NQRZOHGJH� DV� DQ� LQGHSHQGHQW� IDFWRU� RI

SURGXFWLRQ�LQ�LWV�RZQ�ULJKW��DV�LV�DPSO\�GHPRQVWUDWHG�E\�WKH�µFDSLWDO�

FRQWURYHUV\¶���6WLOO��DWWHPSWV� WR�TXDQWLI\� WKH�µNQRZOHGJH�HIIHFW¶�KDYH

D�IDLUO\�ORQJ�KLVWRU\�DQG�WKH�SXUSRVH�RI�WKLV�VHFWLRQ�LV� WR�UHFDOO�VRPH

EDVLF� DVSHFWV� RI� WKH� GHEDWH� RQ� WKLV� LVVXH� EHIRUH� WXUQLQJ� WR� WKH

WKHRUHWLFDO�FRQWULEXWLRQ�RI�WKH�1*7�

$V� LV� ZHOO�NQRZQ�� XQWLO� UHODWLYHO\� UHFHQWO\� µSRVW�6RORZLDQ¶� JURZWK

WKHRU\� KDV� EHHQ� GRPLQDWHG� E\� µJURZWK� DFFRXQWLQJ¶�� WDNLQJ

WHFKQRORJLFDO�SURJUHVV�WR�EH�H[RJHQRXVO\�GHWHUPLQHG�DQG�IRFXVLQJ�RQ

WKH�HPSLULFDO� DQDO\VLV�RI� H[SODQDWRU\�YDULDEOHV�� VXFK�DV� LQWHUQDWLRQDO

WUDGH�HIIHFWV�DQG�FDSDFLW\�XWLOLVDWLRQ��WR�PLQLPLVH�WKH�IDPRXV�µJURZWK

UHVLGXDO¶��+RZHYHU��HYHQ�EHIRUH�WKH�DGYHQW�RI�WKH�1*7��VHH�VHFWLRQ��

EHORZ��EURXJKW�DERXW�D�PDMRU�WKHRUHWLFDO�VKLIW�WRZDUGV�WKH�FRQFHSWXDO

HQGRJHQLVDWLRQ� RI� NQRZOHGJH�UHODWHG� DQG� WHFKQRORJLFDO� JURZWK

IDFWRUV�� WKH� HPSLULFDO� RXWORRN� HQGRUVHG� LQ� WKH� FRQWH[W� RI� µJURZWK�

DFFRXQWLQJ¶�H[HUFLVHV�KDG�DOUHDG\�OHDG�WR�DQ�LQFUHDVLQJ�SUHRFFXSDWLRQ

ZLWK�WKH�PHDVXUHPHQW�RI�YDULDEOHV�GLUHFWO\�UHIOHFWLQJ�WKH�LQIOXHQFH�RI

LQQRYDWLRQ�� WHFKQRORJ\� DQG� UHVHDUFK� RQ� HFRQRPLF� JURZWK� DQG

SURGXFWLYLW\�� :KLOH� PRVW� FRQWULEXWLRQV� KDYH� FRQFHQWUDWHG� RQ� WKH

HFRQRPLF� EHQHILWV� RI� SULYDWH� 5	'� H[SHQGLWXUH�� D� UHODWLYHO\� VPDOO

QXPEHU� RI� VWXGLHV� KDV� VSHFLILFDOO\� DQDO\VHG� WKH� HIIHFW� RI� EDVLF

UHVHDUFK� DQG�SXEOLFO\� IXQGHG�5	'�RQ� HFRQRPLF�SHUIRUPDQFH��0RVW

QRWDEOH�DPRQJ�WKHVH�LV�WKH�SLRQHHULQJ�ZRUN�RI�0DQVILHOG�������������

������DQG�*ULOLFKHV��������������������������
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:KLOH� WKHVH� VWXGLHV� HVWDEOLVK� SRVLWLYH� DQG� VXEVWDQWLDO� HVWLPDWHV� IRU

SULYDWH� DQG� VRFLDO� UDWHV� RI� UHWXUQ� WR� �EDVLF�� UHVHDUFK� �� 0DQVILHOG

��������IRU�H[DPSOH��VXJJHVWV�WKDW�WKH�VRFLDO�UDWH�RI�UHWXUQ�WR�DFDGHPLF

UHVHDUFK�LQ�WKH�86�LV�������SHUKDSV�WKHLU�PRVW�LPSRUWDQW�FRQWULEXWLRQ

LV� PHWKRGRORJLFDO� LQ� WKDW� WKH\� KLJKOLJKW� WKH� PDQLIROG� SUDFWLFDO� DQG

WKHRUHWLFDO�GLIILFXOWLHV�LQYROYHG�LQ�PHDVXULQJ�WKH�HFRQRPLF�EHQHILWV�RI

UHVHDUFK� DFWLYLWLHV�� $� UHFHQW� UHSRUW� E\� WKH� 6FLHQFH� 3ROLF\� 5HVHDUFK

8QLW��6358��DW�6XVVH[�8QLYHUVLW\�WR�WKH�7UHDVXU\��0DUWLQ�HW�DO������

RQ�WKH�UHODWLRQVKLS�EHWZHHQ�SXEOLF�VHFWRU�EDVLF�UHVHDUFK�DQG�HFRQRPLF

SHUIRUPDQFH� SURYLGHV� D� GHWDLOHG� RYHUYLHZ� RI� HPSLULFDO�ZRUN� LQ� WKLV

DUHD� DQG� WKH� PHWKRGRORJLFDO� GHEDWH� LW� KDV� SURPSWHG�� 7KLV� UHSRUW

DUJXHV��LQ�D�QXWVKHOO��WKDW�WKH�EHQHILWV�DFFUXLQJ�IURP�EDVLF�UHVHDUFK�DUH

RIWHQ� WRR� LQGLUHFW� DQG� WRR� ORQJ�WHUP�� DQG� WKH�PHFKDQLVPV� RU� URXWHV

WKURXJK� ZKLFK� WKH\� DUH� FDSWXUHG� WRR� FRPSOH[�� WR� EH� DPHQDEOH� WR

UHOLDEOH�TXDQWLILFDWLRQ�

7KH�UHSRUW�LV�SDUWLFXODUO\�FULWLFDO�RI�WKH�XVH�RI�HFRQRPHWULF�DSSURDFKHV

EDVHG�RQ�WKH�XVH�RI�QHR�FODVVLFDO�SURGXFWLRQ�IXQFWLRQ�PRGHOV��$W� WKH

FRQFHSWXDO�OHYHO��WKHVH�PRGHOV�SRVH�ZHOO�NQRZQ�SUREOHPV��VXFK�DV�WKH

µDGGLQJ� XS� SUREOHP¶� �1HOVRQ� ������ ������ &RODQGHU� ������� L�H�� WKH

OLPLWDWLRQ� RI� FDXVDO� LQWHUUHODWLRQVKLSV� WR� VLPSOH� IXQFWLRQV�ZKLFK� DUH

FRPSDWLEOH� ZLWK� D� OLQHDU� KRPRJHQRXV� SURGXFWLRQ� IXQFWLRQ��� ,Q� WKH

FDVH�RI�µUHVHDUFK�FDSLWDO¶��WKH�DVVXPSWLRQ�RI�D�FRQVWDQW�RXWSXW�VKDUH�LV

HYHQ�OHVV�FRQYLQFLQJ�WKDQ�LW�LV�IRU�WKH�VWDQGDUG�SURFHVV�RI�SURGXFWLRQ

��SK\VLFDO��FDSLWDO�DQG�ODERXU���)XUWKHU�IUHTXHQW�DVVXPSWLRQV��VXFK�DV

IL[HG� SURGXFWLRQ� WHFKQLTXHV� DPRQJ� ILUPV� DQG� WKH� FRPSOHWH

VHSDUDELOLW\� RI� LQSXWV�� GR� QRW� KHOS� WR� PDNH� WKHVH� PRGHOV� PRUH

SODXVLEOH�� )LQDOO\�� SUDFWLFDO� GLIILFXOWLHV� DERXQG� LQ� PHDVXULQJ� WKH

DJJUHJDWH� UHVHDUFK� �5	'�� LQSXW� DQG� RXWSXW�� VXFK� DV� ILQGLQJ� DQ

DGHTXDWH�PHWKRG�IRU�PHDVXULQJ�WKH�GHSUHFLDWLRQ�RI�5	'�FDSLWDO�DV�DQ

LQSXW�RU�WR�DFFRXQW�IRU�VSLOORYHU�HIIHFWV�LQ�WKH�RXWSXW�PHDVXUH��,Q�WKH

FDVH�RI�EDVLF�UHVHDUFK�LQ�SDUWLFXODU�� WKH�SHUYDVLYH�DEVHQFH�RI�H[SOLFLW

PDUNHWV�� L�H�� WKH� µSULFHOHVVQHVV¶� RI� LQIRUPDWLRQ� WUDQVIHUUHG� LQ� WKH

SURFHVV� RI� LQQRYDWLRQ�� REYLRXVO\� DJJUDYDWHV� WKH� SUREOHP� RI
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WUDFWDELOLW\� RQ� ERWK� WKH� LQSXW� DQG� WKH� RXWSXW� VLGH� RI� VLQJOH�HTXDWLRQ

PRGHOV�

6RPH�VWXGLHV�KDYH�H[SOLFLWO\�DGGUHVVHG� WKH�TXHVWLRQ�RI�VSLOORYHUV�E\

DWWHPSWLQJ� WR�HVWDEOLVK�SUHFLVH�PHDVXUHV�IRU�VXFK�VSLOORYHU�HIIHFWV�RI

UHVHDUFK��7KLV�KDV�OHG�WR�DQ�H[WHQVLYH��DQG�DV�\HW�LQFRQFOXVLYH��GHEDWH

RQ� WKH� VXLWDELOLW\� RI� GLIIHUHQW� LQGLFDWRUV� RI� LQQRYDWLYH� RXWSXW� ZKLFK

KDV�FHQWUHG�PRVWO\�DURXQG�SDWHQWV�RQ� WKH�RQH�KDQG�� DQG�PRUH�GLUHFW

QXPEHU�FRXQWV�RI�LQQRYDWLRQV�RU�LQYHQWLRQV�RQ�WKH�RWKHU��-DIIH������

$FV� HW� DO� ������$XWLR� DQG�/DDPDQHQ��������6R� IDU�� QR�PHDVXUH� KDV

EHHQ� IRXQG� WKDW� ZRXOG� QRW�� LQ� VRPH� ZD\� RU� RWKHU�� UHO\� RQ� UDWKHU

DUELWUDU\� PHFKDQLVPV� RI� EULQJLQJ� UHVHDUFK� UHVXOWV�� LQQRYDWLRQV� RU

LQYHQWLRQV�WR�SXEOLF�DWWHQWLRQ�

:KLOH�VRPH�RI�WKH�PRUH�FRQFHSWXDO�SUREOHPV�VSHFLILF�WR�HFRQRPHWULF

VWXGLHV�XVLQJ�VLPSOH�SURGXFWLRQ�IXQFWLRQ�PRGHOV�KDYH�EHHQ�DGGUHVVHG

E\� WKH�1*7¶V�DWWHPSW� WR�SURYLGH�PRGHOV�RI� WKH�SURFHVV�RI� WHFKQLFDO

FKDQJH� WDNLQJ� H[SOLFLW� DFFRXQW� RI� �EDVLF�� UHVHDUFK� DV� D� IDFWRU� RI

SURGXFWLRQ��WKH�PRUH�SUDFWLFDO�GLIILFXOWLHV�UHODWLQJ�WR�WKH�TXDOLW\�RI�WKH

HPSLULFDO�GDWD�XVHG�UHPDLQ�DQG�DSSO\�HTXDOO\�WR�VXUYH\�EDVHG�VWXGLHV�

VXFK�DV�0DQVILHOG���������7KH�GDWD�FROOHFWHG�RIWHQ�FRYHUV�RQO\�VKRUW

WLPH�SHULRGV��OLNHO\�WR�EH�LQDGHTXDWH�WR�EULGJH�WKH�WLPH�ODJ�VHSDUDWLQJ

EDVLF�UHVHDUFK�HIIRUWV�IURP�DQ\�WDQJLEOH�LPSDFW�WKH\�PD\�KDYH�RQ�WKH

HFRQRPLF�SHUIRUPDQFH�RI� ILUPV�� UHJLRQV�RU�VHFWRUV��&URVV�FRXQWU\�DV

ZHOO� DV� PRUH� LQGLUHFW� HIIHFWV� RI� EDVLF� UHVHDUFK�� VXFK� DV� WKH

GHYHORSPHQW� RI� VNLOOV� DQG� WHFKQLTXHV�� DUH� UDUHO\� DFFRXQWHG� IRU�� DQG

GDWD�FROOHFWHG� IURP� LQGXVWULDO� VRXUFHV� LV� OLNHO\� WR� FRQWDLQ� DQ� LQ�EXLOW

ELDV� WRZDUGV� XQGHU�HVWLPDWLQJ� WKH� FRQWULEXWLRQ� RI� SXEOLFO\� IXQGHG

UHVHDUFK�

4XLWH� FOHDUO\�� WKH� ILQGLQJV� RI� WKH� 6358� UHSRUW� VXSSRUW� WKH

FRQFHSWXDOLVDWLRQ� RI� NQRZOHGJH� DGYRFDWHG� E\� WKH� HYROXWLRQDU\

SHUVSHFWLYH� RQ� WHFKQRORJ\� WUDQVIHU�� 1RW� VXUSULVLQJO\�� WKH� DXWKRUV

DWWULEXWH�PRVW�RI� WKH�GHILFLHQFLHV� WKH\� LGHQWLI\�� ERWK� LQ� FRQYHQWLRQDO

HFRQRPHWULF� DQG� VXUYH\� DSSURDFKHV� WR� WKH� UHODWLRQVKLS� EHWZHHQ
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�SXEOLF� DQG� SULYDWH�� EDVLF� UHVHDUFK� DQG� HFRQRPLF� SHUIRUPDQFH�� WR� D

OLPLWDWLRQ�LQ�WKH�XQGHUO\LQJ�XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�WKH�EHQHILWV

IURP� EDVLF� UHVHDUFK�� (VVHQWLDOO\�� WKH\� DUJXH� WKDW� PRVW� RI� WKHVH

DSSURDFKHV� IROORZ� $UURZ� �����D�� ����E�� DQG� 1HOVRQ� ������� LQ

WUHDWLQJ� EDVLF� UHVHDUFK� DV� D� SXUH� SXEOLF� JRRG�� L�H�� DV� QRQ�ULYDO� DQG

QRQ�H[FOXGDEOH�� 7KH\� WKHUHIRUH� UHJDUG� DV� LWV� PDLQ� EHQHILW� WKH

SURGXFWLRQ� RI� QHZ� FRGLILHG� LQIRUPDWLRQ� UHDGLO\� DYDLODEOH� IRU

DSSOLFDWLRQ� E\� LQGXVWULDO� DQG� RWKHU� XVHUV�� 7KLV� H[FOXGHV� IURP� WKH

DQDO\VLV�OHVV�WDQJLEOH�EHQHILWV��VWHPPLQJ�IURP�WKH�HPERGLHG�DQG�WDFLW

FKDUDFWHU� RI� PXFK� RI� WKH� LQIRUPDWLRQ�NQRZOHGJH� WUDQVIHUUHG� LQ� WKH

SURFHVV� RI� LQQRYDWLRQ�� $FFRUGLQJ� WR� WKLV� YLHZ�� PXFK� JUHDWHU

LPSRUWDQFH�WKDQ�FRPPRQO\�DVVXPHG�DGKHUHV�WR�QRQ�WUDGLWLRQDO�IRUPV

RI� EHQHILWV� IURP� SXEOLF� EDVLF� UHVHDUFK�� VXFK� DV� WUDLQLQJ� DQG� WKH

GHYHORSPHQW� RI� LQIRUPDO� FRPPXQLFDWLRQ� QHWZRUNV�� 7KH� IXOO� OLVW� RI

WKHVH� EHQHILWV� LV� SDUWO\� EDVHG� RQ�3DYLWW� ������� DQG� FRPSULVHV�� DSDUW

IURP� WUDLQLQJ� DQG� QHWZRUNV�� QHZ� HQJLQHHULQJ� WRROV�� VFLHQWLILF

LQVWUXPHQWDWLRQ� DQG� PHWKRGRORJLHV�� WHFKQRORJLFDO� SUREOHP� VROYLQJ

DQG� WKH� FUHDWLRQ� RI� QHZ� ILUPV�� +RZHYHU�� UHOLDQFH� RQ� D� VLPSOLILHG

SHUFHSWLRQ�RI�NQRZOHGJH�DV�D�FRGLILDEOH�HQWLW\�DOVR�WHQGV�WR�GLVUHJDUG

FRQVLGHUDEOH� OHDUQLQJ� DQG� RWKHU� FRVWV� LQYROYHG� LQ� WKH� DFTXLVLWLRQ�

LPLWDWLRQ� DQG� XWLOLVDWLRQ� RI� VXFK� LQIRUPDWLRQ� RU� NQRZOHGJH�� +HQFH�

ZKLOH� WKLV� UHSRUW�VHHPV� WR�VXJJHVW� WKDW� WKH�HFRQRPLF�EHQHILWV�DULVLQJ

IURP� EDVLF� UHVHDUFK� DFWLYLWLHV� DUH� SRWHQWLDOO\� PXFK� ODUJHU� WKDQ

VXJJHVWHG�E\�PDLQVWUHDP�HPSLULFDO� VWXGLHV�� LW� DOVR� SRLQWV� WR� WKH� IDFW

WKDW� WKH� HFRQRPLF� FRVWV� LQYROYHG� LQ� WHFKQRORJ\� WUDQVIHU� IURP� WKH

VFLHQFH� EDVH� PD\� EH� FRQVLGHUDEOH�� ,Q� FRQFOXVLRQ� WKHQ�� WKH� 6358

UHSRUW�VRXQGV�D�JHQHUDO�QRWH�RI�FDXWLRQ��LQ�WKH�DEVHQFH�RI�DQ�DGHTXDWH

WKHRUHWLFDO� PRGHO� RI� WKH� FRPSOH[� OLQNV� DQG� PHFKDQLVPV� XQGHUO\LQJ

WHFKQRORJ\� WUDQVIHU� DQG� WHFKQLFDO� FKDQJH�� DV� ZHOO� DV� RI� UREXVW

HPSLULFDO� PHDVXUHV� RI� UHVHDUFK� DFWLYLWLHV�� DQ\� HVWLPDWHV� RI� DQG

LQVLJKWV�LQWR�WKH�UHDO�HFRQRPLF�HIIHFWV�RI�EDVLF�UHVHDUFK�ZLOO��DW�EHVW�

EH�WHQWDWLYH�

���.QRZOHGJH��HFRQRPLF�JURZWK�DQG�WKH�UROH�RI�WKH�VWDWH��7KH�1HZ

(QGRJHQRXV�*URZWK�7KHRU\
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'HVSLWH�VXFK�VL]HDEOH�REVWDFOHV�WR�REWDLQLQJ�D�UHOLDEOH�DQG�PHDQLQJIXO

TXDQWLWDWLYH�PHDVXUH� RI� WKH� HIIHFWLYH� LPSDFW� RI� �SXEOLF� VHFWRU�� EDVLF

UHVHDUFK� RQ� RYHUDOO� HFRQRPLF� SHUIRUPDQFH�� SROLF\�PDNHUV� DUH

DGDPDQW�LQ�WKHLU�JHQHUDO�EHOLHI� WKDW� WKHUH�LV�D�GLUHFW� OLQN�EHWZHHQ�WKH

DFFXPXODWLRQ�RI�NQRZOHGJH�DQG�LGHDV��365�LQFOXGHG��RQ�WKH�RQH�KDQG�

DQG�HFRQRPLF�JURZWK�DQG�G\QDPLVP��RQ� WKH�RWKHU��DQG� WKDW� µSXEOLF�

SULYDWH� SDUWQHUVKLSV¶� LQ� VFLHQFH�� DQG� 8,5V� LQ� SDUWLFXODU�� DUH� DQ

LPSRUWDQW�SROLF\�WRRO�WR�KHOS�XQORFN�WKH�G\QDPLF�SRWHQWLDO�RI�WKLV�QHZ

µNQRZOHGJH�GULYHQ� HFRQRP\¶�� 7KH� WKHRUHWLFDO� EDVLV� IRU� WKH� LQWXLWLRQ

WKDW�PRGHUQ� JURZWK� LV� HVVHQWLDOO\� µNQRZOHGJH�GULYHQ¶� DQG� WKDW� VWDWH

LQWHUYHQWLRQ� FDQ� PDNH� D� GLIIHUHQFH� LQ� SURPRWLQJ� WKH� JURZWK

SHUIRUPDQFH�RI� WKH�µQHZ�HFRQRP\¶�KDV�ODUJHO\�EHHQ�SURYLGHG�E\�WKH

1*7��:KDW� PDNHV� WKLV� QHZ� EUDQFK� RI� JURZWK� WKHRU\� RI� SDUWLFXODU

LQWHUHVW� IRU� WKH� LQTXLU\� LQWR� WKH� UROH� DQG� HFRQRPLF� VLJQLILFDQFH� RI

8,5V�LV� LWV�HPSKDVLV��EURDGO\�VSHDNLQJ��RQ�WKH�SDUWLFXODU�SURSHUW\�RI

KXPDQ�FDSLWDO�WR�GLVFRYHU�RU�SURGXFH�LGHDV�DQG�NQRZOHGJH��DQG�PRUH

VSHFLILFDOO\��WKH�LPSRUWDQFH�RI�OHDUQLQJ�DQG�5	'�DV�SULPH�FDQGLGDWHV

IRU� WKH� H[SODQDWLRQ� RI� DJJUHJDWH� JURZWK�� )XUWKHUPRUH�� ODWHU

FRQWULEXWLRQV� �5RPHU� ������ *URVVPDQ� DQG�+HOSPDQ� ������ $JKLRQ

DQG� +RZLWW� ������� DWWHPSW� WR� V\VWHPDWLFDOO\� OLQN� DGYDQFHV� LQ

DJJUHJDWH� JURZWK� WKHRU\� WR� WKH� PLFURHFRQRPLF� DQDO\VLV� RI� 5	'

DFWLYLWLHV�DQG�LQQRYDWLRQ�

$V� LV�ZHOO�NQRZQ�� WKH�1*7�UHSUHVHQWV�D� UHQHZHG�DWWHPSW� WR�XQSDFN

WKH� IDPRXV� µJURZWK� UHVLGXDO¶� �6RORZ� ������ RU� µPHDVXUH� RI� RXU

LJQRUDQFH¶� �$EUDPRYLW]������������7KH�PDLQ� DLP� LV� WR� µHQGRJHQLVH¶

WHFKQLFDO� SURJUHVV� �� WKH� FHQWUDO� HFRQRPLF� H[SODQDWLRQ� JLYHQ� WR� WKH

JURZWK�UHVLGXDO�LQ�WKH�6RORZLDQ�PRGHOV���LQ�WKH�UDWKHU�REYLRXV�VHQVH

WKDW� µ�W�HFKQRORJLFDO� DGYDQFH� FRPHV� IURP� WKLQJV� SHRSOH� GR¶� �5RPHU

������ �����7KDW� LV�� ZKLOH� WKH� IRUFHV� DQG� HYHQWV� WULJJHULQJ� WHFKQLFDO

SURJUHVV�PD\�ZHOO�EH�EH\RQG�WKH�FRQWURO�RI�LQGLYLGXDO�PHPEHUV�RI�WKH

HFRQRP\�� WKH\�� DQG� WKH� UDWH� RI� HFRQRPLF� JURZWK�� DUH� VWLOO� WR� EH

FRQFHSWXDOLVHG� DV� WKH� RXWFRPH� RI� WKH� DJJUHJDWH� SULYDWH� DQG� VRFLDO

FKRLFHV�RI�UDWLRQDO�DJHQWV��RU�PRUH�SUHFLVHO\��RI�WKH�FKRLFHV�PDGH�E\�D
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VLQJOH� UHSUHVHQWDWLYH� DJHQW�� HQJDJHG� LQ� �LQILQLWH�KRUL]RQ� �

LQWHUWHPSRUDO�� XWLOLW\�PD[LPLVDWLRQ�� ,Q� PRVW� PRGHOV�� WKLV

PLFUREHKDYLRXU� GHWHUPLQLQJ� WKH� UDWH� RI� WHFKQLFDO� FKDQJH�� DQG� E\

H[WHQVLRQ� WKDW� RI� HFRQRPLF� JURZWK�� LV� IRUPDOLVHG� LQ� WHUPV� RI� WLPH

SUHIHUHQFH��GLVFRXQW�UDWHV�RU�VRPHWLPHV�DOVR�µUHTXLUHG�UDWHV�RI�UHWXUQ¶�

DQG� WKH� HODVWLFLW\� RI� VXEVWLWXWLRQ� EHWZHHQ� SUHVHQW� DQG� IXWXUH

FRQVXPSWLRQ�

/HDYLQJ�WR�RQH�VLGH�WKH�YHU\�SUREOHPDWLF��LI�QRW�SODLQO\�LQDGPLVVLEOH�

LPSOLFLW�UHYLYDO�RI�DJJUHJDWH�FDSLWDO��D�NH\�IHDWXUH�RI�1*7�PRGHOV�LV

WKH� DEVHQFH� RI� GLPLQLVKLQJ� UHWXUQV� WR� FDSLWDO� �H�J�� -RQHV� ������ ���

%DUUR�DQG�6DOD�L�0DUWLQ�����������5RPHU��������������6RORZ������

�����,Q�WKH�6RORZLDQ�PRGHO��WKH�DVVXPSWLRQ�RI�GLPLQLVKLQJ�UHWXUQV�WR

ERWK�IDFWRUV�RI�SURGXFWLRQ��ODERXU�DQG��SK\VLFDO��FDSLWDO��WRJHWKHU�ZLWK

WKH�IXUWKHU�DVVXPSWLRQ�RI�FRQVWDQW�UHWXUQV�WR�VFDOH��LV�LQVWUXPHQWDO�IRU

WKH� RXWFRPH� RI� ]HUR� JURZWK� SHU� FDSLWD� LQ� WKH� ORQJ� UXQ� �VWDWLRQDU\

VWDWH���2Q�WKH�FRQWUDU\��LQ�WKH�VWRU\�WROG�E\�WKH�1*7��WKH�UDWH�RI�SURILW

�DQG�� LQ� D� RQH�FRPPRGLW\� PRGHO� ZLWK� D� &REE�'RXJODVV� SURGXFWLRQ

IXQFWLRQ�� WKH� PDUJLQDO� SURGXFW� RI� FDSLWDO�� QR� ORQJHU� H[KLELWV� D

WHQGHQF\� WR�IDOO��DQG��FRQVHTXHQWO\�� WKH�PDMRU� �SROLF\��FRQFOXVLRQ�RI

WKH� 6RORZ�PRGHO� DSSHDUV� WR� EH� UHYHUVHG�� DQ� LQFUHDVH� LQ� WKH� UDWH� RI

LQYHVWPHQW� QRZ� FDQ� UDLVH� WKH� JURZWK� UDWH� RI� WKH� HFRQRP\

SHUPDQHQWO\��7KLV�8�WXUQ�RQ�WKH�QHR�FODVVLFDO�µLQYHVWPHQW�SHVVLPLVP¶

LV�ZKDW�PDNHV�WKHVH�PRGHOV�VR�DWWUDFWLYH�WR�WKH�SROLWLFLDQ�DGYRFDWHV�RI

WKH�QHZ�µNQRZOHGJH�GULYHQ�HFRQRP\¶�

+RZHYHU��D�FORVHU�ORRN�DW�D�YDULHW\�RI�1*7�PRGHOV�UHYHDOV�D�FHUWDLQ

DPELJXLW\�WRZDUGV�WKH�HIILFDF\�RI�VWDWH�LQWHUYHQWLRQ�LQ�WKH�FRQWH[W�RI

WKH� SURPRWLRQ�RI� KLJK�WHFKQRORJ\�SURJUHVV�� HVSHFLDOO\� LQ� WKH� GLOXWHG

IRUP� RI� µSXEOLF�SULYDWH� SDUWQHUVKLSV¶��7KHVH� PRGHOV� VHHP� WR� RIIHU

OLWWOH�VSDFH�IRU�WKH�SUDJPDWLF�PHGLXP�WHUP�YLHZ�RI�WKH�7KLUG�:D\�LQ

WKDW�WKH\�RVFLOODWH�EHWZHHQ�D�YHU\�ORQJ�WHUP�SHUVSHFWLYH�IRFXVLQJ�RQ�D

JUDGXDO�DSSURDFK�WR�FKDQJHV� LQ�SURSHUW\�ULJKWV�RQ� WKH�RQH�KDQG��DQG

ZKROHVDOH�VWDWH�LQWHUYHQWLRQ�WR�UDLVH�WKH�UDWH�RI�LQYHVWPHQW�LQ�WKH�VKRUW

WHUP�RQ�WKH�RWKHU�
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����6RXUFHV�RI�HQGRJHQRXV�JURZWK� LQ� WKH�QHZ�µNQRZOHGJH�GULYHQ

HFRQRP\¶�� 5HSURGXFLEOH� LQSXWV�� NQRZOHGJH� H[WHUQDOLWLHV� DQG

HQWUHSUHQHXULDO�HIIRUWV

�������7KH�EDVLF�LGHD��7ZR�LQWHUSUHWDWLRQV�RI�WKH�$.�PRGHOV

7R�EHJLQ�ZLWK��WKH�ILUVW�JHQHUDWLRQ�RI�1*7�PRGHOV��WKH�VR�FDOOHG�µ$.

PRGHOV¶��FRPH�FORVHVW�WR�VSHOOLQJ�RXW�WKH�ORJLF�WKDW�OLQNV�NQRZOHGJH�

GULYHQ�JURZWK�WR�VWDWH�LQWHUYHQWLRQ��7KH�SURGXFWLRQ�IXQFWLRQ��WR�ZKLFK

WKHVH�PRGHOV�RZH�WKHLU�QDPH��LV�ZULWWHQ�DV

<� �$.� ���

ZKHUH� .� GHQRWHV� D� VLQJOH� IDFWRU� H[SUHVVLRQ� IRU� ERWK� KXPDQ� DQG

SK\VLFDO�FDSLWDO�� DQG� WKH�SRVLWLYH�FRQVWDQW�$� LV�JHQHUDOO\�XQGHUVWRRG

WR� EH� DQ� LQGH[� RI� IDFWRUV� DIIHFWLQJ� WHFKQRORJ\�� (VVHQWLDOO\�� WKHVH

PRGHOV� DUH� EXLOW� RQ� WKH� DVVXPSWLRQ� RI� OLQHDULW\� LQ� WKH� GLIIHUHQWLDO

HTXDWLRQ�IRU�WKH�SURGXFWLRQ�IDFWRU�FDSLWDO�.�GHULYHG�IURP�WKH�VWDQGDUG

6RORZLDQ� SURGXFWLRQ� IXQFWLRQ� DQG� WKH� HTXDWLRQ� IRU� FDSLWDO

DFFXPXODWLRQ���,W�LV�PRVWO\�DVVXPHG�WKDW�WKHUH�LV�RQO\�RQH�FRPPRGLW\

LQ� WKH� HFRQRP\�� 7KHUH� DUH� WZR� ZD\V� RI� LQWHUSUHWLQJ� WKHVH� PRGHOV�

)LUVW�� LQ�QHR�ULFDUGLDQ� IDVKLRQ�� WKH�DEVHQFH�RI�GLPLQLVKLQJ� UHWXUQV� WR

FDSLWDO� FDQ� EH� DWWULEXWHG� WR� WKH� HOLPLQDWLRQ� RI� DOO� µQRQ�DFFXPXODEOH¶

IDFWRUV� IURP� WKH� SURGXFWLRQ� IXQFWLRQ�� ,I�� LQ� WKH� 6RORZLDQ� PRGHO�

GLPLQLVKLQJ�UHWXUQV�WR�FDSLWDO�DUH�WKH�ORJLFDO�FRQVHTXHQFH�RI�WDNLQJ�DOO

RWKHU� GHWHUPLQDQWV� RI� DJJUHJDWH� RXWSXW� �� WHFKQRORJ\� DQG� WKH

HPSOR\PHQW� RI� ODERXU� �� DV� JLYHQ�� WKXV� LPSO\LQJ� WKDW� ODERXU� LV� QRQ�

DFFXPXODEOH�LQ�WKH�VHQVH�WKDW�DQ�LQFUHDVH�LQ�RXWSXW�ZLOO�UHTXLUH�D�PRUH

LQWHQVLYH�XVH�RI�SK\VLFDO�FDSLWDO��� WKH�1*7�FDQ�EH�VHHQ� WR�RYHUFRPH

WKLV�SUREOHP�µE\�GHILQLWLRQ¶��ODERXU�LV�UHGHILQHG�DV�KXPDQ�FDSLWDO�DQG

PHUJHG�ZLWK�SK\VLFDO�FDSLWDO�LQWR�D�VLQJOH�SURGXFWLRQ�IDFWRU��L�H��WKHUH

LV� QR� IDFWRU� VXEVWLWXWLRQ��� 7KLV� DPRXQWV� WR� WKH� DVVXPSWLRQ� RI� DQ

XQOLPLWHG� VXSSO\� RI� KLJK� TXDOLW\� ODERXU�� DQG� KHQFH� DQ�H[RJHQRXVO\

JLYHQ� FRQVWDQW� UDWH� RI� UHDO� ZDJHV� DQG� FRQVWDQW� UDWH� RI� SURILWV

LQGHSHQGHQW�RI�WKH�DPRXQW�RI��KXPDQ�DQG�SK\VLFDO��FDSLWDO�HPSOR\HG

LQ� WKH� SURGXFWLRQ� SURFHVV�� ,Q� RWKHU� ZRUGV�� LQFRPH� GLVWULEXWLRQ� LV
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SXUHO\�WHFKQRORJLFDOO\�GHWHUPLQHG����,I�WKLV�WHFKQRORJ\�RQO\�XVHV�VHOI�

UHSURGXFLQJ� LQSXWV� �L�H�� WKH� GHSUHFLDWLRQ� UDWH� RI� �FRPELQHG�� FDSLWDO

HTXDOV� ]HUR��� SHUSHWXDO� PRWLRQ� RU� JURZWK� LV� JHQHUDWHG�� ZLWK� LWV� UDWH

GHSHQGLQJ� VROHO\� RQ� WKH� GHWHUPLQDQWV� RI� VDYLQJ� EHKDYLRXU� DQG� WKH

LQYHVWPHQW�VDYLQJ�PHFKDQLVP��7KLV�LQWHUSUHWDWLRQ�KDV�EHHQ�VXJJHVWHG

E\�.XU]�DQG�6DOYDGRUL��������VHH�DOVR�.XU]���������

6HFRQGO\�� IROORZLQJ�6RORZ� �������� WKH� $.� PRGHOV� FDQ� EH� EURDGO\

LQWHUSUHWHG� DV� D� VSHFLDO� FDVH� RI� $UURZ¶V� µOHDUQLQJ�E\�GRLQJ¶� PRGHO

�$UURZ� ����E�� DVVXPLQJ� D� XQLW\� OHDUQLQJ� HODVWLFLW\�� 7KLV� URXWH

SURYLGHV� WKH� HFRQRPLF� LQWXLWLRQ� ZKLFK� XQGHUOLHV� WKH� FODLP� WR� WKH

HQGRJHQLVDWLRQ� RI� WHFKQRORJLFDO� SURJUHVV� LQ� WKH�1*7�PRGHOV�� $IWHU

DOO��LI�QR�FRQVLVWHQW��QRQ�DG�KRF��HFRQRPLF�H[SODQDWLRQ�ZDV�JLYHQ�IRU

WKH�DVVXPSWLRQ�RI�WKH�DEVHQFH�RI�VFDUFLW\��QRQ�DFFXPXODEOH�IDFWRUV�RI

SURGXFWLRQ��LQ�WKH�1*7�PRGHOV��LW�ZRXOG�KDYH�WR�EH�DVVXPHG�WKDW�WKLV

LV�GXH�WR�H[RJHQRXV�WHFKQRORJLFDO�SURJUHVV����7KH�PDLQ�HOHPHQW�RI�WKH

H[SODQDWLRQ� LV� H[WHUQDO� HFRQRPLHV� WDNHQ� WR� UHSUHVHQW� D� SRVLWLYH

OHDUQLQJ� RU� NQRZOHGJH� HIIHFW� DULVLQJ� LQ� WKH� SURFHVV� RI� SURGXFWLRQ���

7KH�EDVLF�LGHD�LV�WKDW�WKHVH�H[WHUQDOLWLHV�H[DFWO\�RIIVHW�WKH�SURSHQVLW\

WR�GLPLQLVKLQJ� UHWXUQV� WR�SK\VLFDO� FDSLWDO�� WKXV� HQVXULQJ� HQGRJHQRXV

VWHDG\�VWDWH�JURZWK�

������7HFKQLFDO�SURJUHVV�DV�D�E\�SURGXFW�RI�RWKHU�DFWLYLWLHV

7KH�ORJLF�XQGHUO\LQJ�WKLV�LGHD�FDQ�EH�VHHQ�PRUH�FOHDUO\�LI�ZH�FRPSDUH

$UURZ¶V�RULJLQDO�PRGHO�ZLWK� ODWHU�GHYHORSPHQWV� LQ� WKH�1*7��$UURZ

XVHV� D� YLQWDJH� PRGHO� ZLWK� IL[HG�FRHIILFLHQWV� �����E��� +H� DVVXPHV�

WKHUHIRUH�� WKDW� WHFKQLFDO� SURJUHVV� LV� HPERGLHG� DQG� DW� OHDVW� DV

GHSHQGHQW� RQ� SDVW� LQYHVWPHQW� GHFLVLRQV� DV� RQ� GHVLJQHG� UHVHDUFK

DFWLYLWLHV��+LV�RULJLQDO�DGGLWLRQ�WR�WKLV�QRWLRQ�RI�HPERGLHGQHVV�LV�WKDW

WHFKQLFDO�SURJUHVV�LV�QRW�VR�PXFK�D�IXQFWLRQ�RI�WLPH��EXW�RI�LQGLYLGXDO

OHDUQLQJ� WKURXJK� H[SHULHQFH���� $QDO\WLFDOO\�� KH� FRQFHSWXDOLVHV� WKLV

OHDUQLQJ�HIIHFW� LQ� WHUPV�RI� WKH� LQWHJUDO�RI�JURVV�SDVW�LQYHVWPHQW� �� WKH

KLJKHU� WKH� UDWH� RI� LQYHVWPHQW�� WKH� PRUH� SURQRXQFHG� WKH� UDWH� RI

LQFUHDVH�RI�SURGXFWLYLW\��+RZHYHU��KH�DOVR�DVVXPHV�WKDW�WKH�HODVWLFLW\
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RI� OHDUQLQJ� ZLWK� UHJDUG� WR� DJJUHJDWH� FDSLWDO� LV� OHVV� WKDQ� XQLW\�

)XUWKHUPRUH��$UURZ�DUJXHV�WKDW�DV�WHFKQLFDO�SURJUHVV�RFFXUV� WKURXJK

WKH�DFW�RI�LQYHVWPHQW��WKDW�LV�ZLWK�D�WLPH�ODJ��LW�FDQ�EH�DSSURSULDWHG�E\

FRPSHWLWRUV��7KHUHIRUH��WKH�SULYDWH�EHQHILWV�RI�LQYHVWPHQW�DUH�WDNHQ�WR

EH�OHVV�WKDQ�LWV�VRFLDO�EHQHILWV��$QRWKHU�ZD\�WR�SXW�WKLV�LV�WR�VD\�WKDW

WKH�OHDUQLQJ�HIIHFW�LV�H[WHUQDO�WR�WKH�LQGLYLGXDO�ILUP��EXW�LQWHUQDO�WR�WKH

PDUNHW��0RUH�VSHFLILFDOO\��LW� LV�VHHQ�WR�EH�LQWHUQDO�WR�DQ�LQGXVWU\�GXH

WR�WKH�FORVH�FRUUHVSRQGHQFH�RI�SDUWLFXODU�SURGXFWLRQ�WHFKQRORJLHV�ZLWK

LQGXVWU\�ERXQGDULHV��+HQFH��ZKLOH�WKHUH�PD\�EH�LQFUHDVLQJ�UHWXUQV�WR

VFDOH� DW� WKH� OHYHO� RI� WKH� HFRQRP\�� ILUPV� FRQWLQXH� WR� IDFH� FRQVWDQW

UHWXUQV� WR�VFDOH�DQG�SHUIHFW�FRPSHWLWLRQ�SUHYDLOV����2YHUDOO�� WKHUH�DUH

VWLOO� GHFUHDVLQJ� UHWXUQV� WR� FDSLWDO�� L�H�� GLPLQLVKLQJ� UHWXUQV� WR� WKH

SK\VLFDO� FDSLWDO� VWRFN� DUH� QRW� IXOO\� RIIVHW� E\� LQFUHDVHG� NQRZOHGJH

IURP� OHDUQLQJ� GXH� WR� DQ� XSSHU� ����� ERXQGDU\� RI� NQRZOHGJH

GLIIXVLRQ�� 7KH� ORQJ�UXQ� UDWH� RI� JURZWK� WKHUHIRUH� VWLOO� GHSHQGV� RQ

DGGLWLRQV�WR�WKH�ODERXU�IRUFH��SRSXODWLRQ�JURZWK��WR�UDLVH�WKH�PDUJLQDO

SURGXFWLYLW\�RI�FDSLWDO�

J  
Q

�� � �X
� ���

ZKHUH�Q�LV�WKH�SRSXODWLRQ�JURZWK�UDWH���DQG�X�WKH�OHDUQLQJ�SDUDPHWHU�

+HQFH�� DV� 6RORZ� ������� KDV� SRLQWHG� RXW�� WKH� DVVXPSWLRQ� RI� DQ

HODVWLFLW\�RI�OHDUQLQJ�RI�OHVV�WKDQ�XQLW\�DVVXUHV�WKDW�KLV�PRGHO�UHPDLQV

ZHOO�ZLWKLQ�WKH�UHDOP�RI�WKH�µROG¶��6RORZLDQ��JURZWK�WKHRU\��ZLWK�WKH

GLIIHUHQFH� WKDW� LQVWHDG� RI� DVVXPLQJ� WHFKQLFDO� SURJUHVV� WR� EH

DXWRQRPRXV�µPDQQD�IURP�KHDYHQ¶�LW�LV�QRZ�WKRXJKW�RI�DV�DULVLQJ�IURP

µOHDUQLQJ�E\�LQYHVWLQJ¶���LELG�������

7R� IXOO\� HQGRJHQLVH� WHFKQRORJLFDO� SURJUHVV�� WKH� VWHDG\�VWDWH� UDWH� RI

JURZWK�PXVW�EH�LQGHSHQGHQW�RI�SRSXODWLRQ�JURZWK��DV�RWKHUZLVH�ORQJ�

UXQ� JURZWK� FRQWLQXHV� WR� EH� GHWHUPLQHG� E\� �H[RJHQRXV�� SURGXFWLRQ

WHFKQRORJ\� FRQGLWLRQV� �UDWKHU� WKDQ� VDYLQJ� DQG� LQYHVWPHQW���$V� VHHQ�

WKH� VLPSOHVW� IRUP� RI� $.� PRGHOV� DFKLHYH� WKLV� VLPSO\� E\� DVVXPLQJ

FRQVWDQW� UHWXUQV� WR� D� K\EULG� IRUP� RI� FDSLWDO� ZKLFK� LQFOXGHV

UHSURGXFLEOH�LQSXWV����2WKHU�PRGHOV��QRWDEO\�5RPHU��������DQG�/XFDV

�������� KDYH� JRQH� GRZQ� D� VOLJKWO\� GLIIHUHQW� URXWH� E\� GLVWLQJXLVKLQJ
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VHFWRUV� DFFRUGLQJ� WR� ZKHWKHU� QRQ�UHSURGXFLEOH� RU� QRQ�DFFXPXODEOH

IDFWRUV�PDWWHU�RU�QRW��L�H��E\�UHLQWURGXFLQJ�IDFWRU�VXEVWLWXWLRQ��DQG�E\

XVLQJ� WKH� QRWLRQ� RI� NQRZOHGJH� RU� OHDUQLQJ� H[WHUQDOLWLHV� WR� H[SODLQ

FRQVWDQW�UHWXUQV�WR�FDSLWDO�DQG�LQFUHDVLQJ�UHWXUQV�WR�VFDOH��$V�LQ�$UURZ

�����E��� LQFUHDVLQJ� UHWXUQV� WR� VFDOH� GR� QRW� LQWHUIHUH� ZLWK� SHUIHFW

FRPSHWLWLRQ��L�H��WKH\�DUH�EDVHG�RQ�WKH�FRQFHSWXDOLVDWLRQ�RI�WKH�JURZWK

RI� WKH� SURGXFWLYLW\� SDUDPHWHU� $� DV� DQ� XQLQWHQGHG� FRQVHTXHQFH� RI

VRPH�RWKHU�DFWLYLW\�

5RPHU¶V� PRGHO� FHQWUHV� DURXQG� WKH� QRQ�ULYDOU\� DQG� SDUWLDO

H[FOXGDELOLW\� RI� NQRZOHGJH� DV� D� SDUWLDOO\� SXEOLF� JRRG�� DQG� ILUPV¶

GHFLVLRQV� RQ� WKH� DPRXQW� RI� VDYLQJV� WKH\� DUH�ZLOOLQJ� WR� VHW� DVLGH� IRU

5	'��+H�UHODWHV�RXWSXW�WR�FRQYHQWLRQDO�LQSXWV��WKH�DFFXPXODWHG�VWRFN

RI� SXEOLF� NQRZOHGJH� DQG� WKH� FXUUHQW� VWRFN� RI� SULYDWH� �ILUP�LQWHUQDO�

NQRZOHGJH��7KH�IDFW�� WKDW�NQRZOHGJH� LV� ��DW� OHDVW� IRU� VRPH� WLPH���DQ

H[FOXGDEOH� JRRG� FRQVWLWXWHV� WKH� UDWLRQDOH� IRU� ILUP� 5	'�� EXW�

XOWLPDWHO\��WKHUH�ZLOO�EH�VSLOORYHUV�ZKLFK�ZLOO�OHDG�WR�LPSURYHPHQWV�LQ

WKH� SXEOLF� VWRFN� RI� NQRZOHGJH�� $W� WKH� OHYHO� RI� WKH� HFRQRP\� DV� D

ZKROH�� WKH� SURGXFWLRQ� IXQFWLRQ� IRU� FRQVXPSWLRQ� JRRGV� LV

FKDUDFWHULVHG� E\� FRQVWDQW� UHWXUQV� WR� FRQYHQWLRQDO� LQSXWV� DQG� ILUP�

VSHFLILF� NQRZOHGJH�� EXW� E\� LQFUHDVLQJ� UHWXUQV� WR� DOO� IDFWRUV� WDNHQ

WRJHWKHU��RQFH�WKH�DFFXPXODWHG�VWRFN�RI�SXEOLF�NQRZOHGJH�LV�LQFOXGHG�

3HUIHFW� FRPSHWLWLRQ�� WKHUHIRUH�� SUHYDLOV�� +RZHYHU��5RPHU� DVVXPHV

PRUH� VSHFLILFDOO\� WKDW� WKH� RXWSXW� HODVWLFLW\� RI� WRWDO� KXPDQ� FDSLWDO

�SULYDWH� DQG� SXEOLF� NQRZOHGJH�� H[FHHGV� XQLW\���� 7R� SURYH� WKH

H[LVWHQFH�RI�HTXLOLEULXP��KH�WKHQ�KDV�WR�IXUWKHU�DVVXPH�WKDW�WKHUH�DUH

GLPLQLVKLQJ�UHWXUQV�WR�WKH�UHVHDUFK�WHFKQRORJ\�GXH�WR�LPSHUIHFW�SDWHQW

ODZV�� ZKLFK� H[DFWO\� UHGXFH� WKH� HIIHFW� RI� NQRZOHGJH�VSLOORYHUV� WR

HVWDEOLVK� D� XQLW\� HODVWLFLW\� RI� NQRZOHGJH�ZLWK� UHJDUG� WR� FDSLWDO� �L�H�

FRQVWDQW� UHWXUQV� WR� FDSLWDO���1RWH� WKDW� SRSXODWLRQ� JURZWK� LV� WKHQ� QRW

RQO\�QRW�QHFHVVDU\�WR�DFKLHYH�JURZWK��EXW�IRU�JURZWK�WR�EH�VWHDG\�� LW

PXVW�EH�DEVHQW�

/XFDV¶��������PRGHO�IRFXVHV�RQ�WKH�WUDGH�RII�EHWZHHQ�WKH�LQGLYLGXDO

DJHQWV¶� GHFLVLRQ� WR� DGG� WR� FXUUHQW� SURGXFWLRQ�� RU� WR� LQYHVW� LQ� WKHLU
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KXPDQ�FDSLWDO��$�GHFLVLRQ�LQ�IDYRXU�RI�WKH�ODWWHU�ZLOO�KDYH�D�QHJDWLYH

HIIHFW� RQ� FXUUHQW� SURGXFWLRQ�� EXW� WKH� EXLOG�XS� RI� KXPDQ� FDSLWDO�ZLOO

DFFHOHUDWH�RXWSXW�LQ�WKH�IXWXUH��$�VLPSOLILHG�YHUVLRQ�RI�WKH�SURGXFWLRQ

IXQFWLRQ�IRU�WKH�VLQJOH�JRRG�FDQ�EH�ZULWWHQ�DV�IROORZV�
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ZKHUH�D\�LV�D�SRVLWLYH�FRQVWDQW��L�H��D�SDUDPHWHU�IRU�LQGXFHG�WHFKQLFDO

SURJUHVV��/\� LV� ODERXU� HPSOR\HG� LQ� WKH� SURFHVV� RI� WKH� SURGXFWLRQ� RI

UHDO� RXWSXW�� +L FRUUHVSRQGV� WR� LQGLYLGXDO� KXPDQ� FDSLWDO�� DQG� +D
GHQRWHV� WKH� JHQHUDO� VWDWH� RI� HGXFDWLRQ�� :KLOH� ILUPV� IDFH� FRQVWDQW

UHWXUQV� LQ� FDSLWDO� DQG� ODERXU�� WKH� RYHUDOO� SURGXFWLRQ� IXQFWLRQ� LV

FKDUDFWHULVHG�E\�LQFUHDVLQJ�UHWXUQV�WR�VFDOH�EHFDXVH�RI�G�!����7KDW�LV�

WKHUH�LV�D�SRVLWLYH�H[WHUQDOLW\�DVVRFLDWHG�ZLWK�WKH�DJHQWV¶�LQYHVWPHQW�LQ

HGXFDWLRQ�ZKLFK�DFFUXHV� WR� VRFLHW\�DW� ODUJH��+RZHYHU�� WKH�IRUPDWLRQ

RI�KXPDQ�FDSLWDO�LV�FRQFHSWXDOLVHG�DV�D�VHOI�UHFXUVLYH�SURFHVV�\LHOGLQJ

D� FRQVWDQW� DYHUDJH�SURGXFW� �L�H�� WKHUH� DUH� H[DFWO\� FRQVWDQW� UHWXUQV� WR

WKH�DFFXPXODWLRQ�RI�KXPDQ�FDSLWDO���7KLV�FDQ�EH�H[SUHVVHG�DV�IROORZV�

++
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ZKHUH�D+�LV�D�SRVLWLYH�FRQVWDQW��+�LV�WKH�JLYHQ�VWRFN�RI�KXPDQ�FDSLWDO�

DQG�/+� LV� ODERXU�HPSOR\HG� LQ� WKH�SURFHVV�RI�EXLOGLQJ�KXPDQ�FDSLWDO

�DV� RSSRVHG� WR� ODERXU� HPSOR\HG� GLUHFWO\� LQ� WKH� SURGXFWLRQ� RI� UHDO

RXWSXW��� +HQFH�� ERWK� WKH�PDUJLQDO�SURGXFW� RI� KXPDQ� FDSLWDO� DQG� RI

ODERXU� HQJDJHG� LQ� WKH� SURGXFWLRQ� RI� VXFK� FDSLWDO� DUH� DVVXPHG� WR� EH

FRQVWDQW���� /XFDV� SURYLGHV� DQ� DUJXPHQW� IRU� WKH� ILUVW� RI� WKHVH

DVVXPSWLRQV� �� QDPHO\� WKDW� LI� WKH�PDUJLQDO� SURGXFW� RI� KXPDQ� FDSLWDO

ZDV� GHFUHDVLQJ�� WKH� IRUPDWLRQ� RI� VXFK� FDSLWDO�ZRXOG� FRPH� WR� D� KDOW

RYHU� WLPH� ������� ���� �� EXW� QR� H[SODQDWLRQ� LV� RIIHUHG� IRU� WKH� VHFRQG

DVVXPSWLRQ�

:KDW�WKLV�HTXDWLRQ�HQVXUHV��WKRXJK��LV�WKDW�JURZWK�LV�HQGRJHQLVHG��L�H�

WKDW� WKHUH� LV�D�VWHDG\�VWDWH�ZLWK�JURZLQJ�SHU�FDSLWD�FRQVXPSWLRQ�DQG

SURGXFWLRQ�� HYHQ� LQ� WKH� DEVHQFH� RI� DXWRQRPRXV� RU� H[RJHQRXV

WHFKQLFDO� SURJUHVV�� 7KH� ERWWRPOLQH� RI� WKLV� PRGHO� LV� WKDW� LW� LV

FRQFHSWXDOO\� VLPLODU� WR� WKH� FDVH� RI� ODERXU�DXJPHQWLQJ� �RU�+DUURG�

QHXWUDO��WHFKQLFDO�FKDQJH�DW�D�FRQVWDQW�H[SRQHQWLDO�UDWH�LQ�WKH�RULJLQDO

6RORZLDQ�PRGHO��ZLWK�WKH��LPSRUWDQW��GLIIHUHQFH�WKDW�WKH�H[LVWHQFH�RI
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VWHDG\�VWDWH� EDODQFHG� JURZWK� LV� QRZ� DWWULEXWHG� WR� KXPDQ� VNLOOV� DQG

NQRZOHGJH� �RU�KXPDQ�FDSLWDO��� DFTXLUHG� WKURXJK� LQWHQWLRQDO� OHDUQLQJ

SURFHVVHV��ZKLFK� DUH� WKRXJKW� RI� DV� D� GLVHPERGLHG� IDFWRU� WKDW� JURZV

LQGHILQLWHO\�DW�D�FRQVWDQW�UDWH��1RWH�WKDW�RZLQJ�WR�WKLV�UDWKHU�VWDUWOLQJ

FRQFHSWXDOLVDWLRQ� RI� VNLOOV�� OHDUQLQJ� DQG� NQRZOHGJH� DV� D� QRQ�

GHSUHFLDWLQJ�GLVHPERGLHG�HQWLW\��HQGRJHQRXV�JURZWK�FDQ�EH�JHQHUDWHG

LQ�WKLV�PRGHO�HYHQ�LI�WKH�H[WHUQDOLW\�G�DVVRFLDWHG�ZLWK�KXPDQ�FDSLWDO�LV

]HUR��.XU]�DQG�6DOYDGRUL�����������

+RZHYHU�� DV� PDQ\� FRPPHQWDWRUV� �H�J��5RPHU� ������ 6RORZ� �����

������ -RQHV� ������ KDYH� SRLQWHG� RXW�� WKH� PDLQ� GUDZEDFN� RI� WKHVH

PRGHOV��DV�ZHOO�DV�WKH�VLPSOH�$.�PRGHOV��LV�WKDW�WKH\�ODFN�UREXVWQHVV�

,I�� IRU� H[DPSOH�� WKH� HODVWLFLW\� RI� OHDUQLQJ� LQ� WKH�$UURZLDQ� PRGHO� LV

HYHQ�PLQLPDOO\�OHVV�WKDQ�XQLW\��RU�UHWXUQV�WR��KXPDQ��FDSLWDO�VOLJKWO\

OHVV�WKDQ�FRQVWDQW�LQ�WKH�PRGHOV�RI�5RPHU�DQG�/XFDV���ZH�DUH�EDFN�LQ

WKH�6RORZLDQ�ZRUOG�

µ$OWHUQDWLYHO\��LI�WKH�HODVWLFLW\�RI�WKH�OHDUQLQJ�FXUYH�H[FHHGV�RQH��WKH

$UURZ�PRGHO���DQG�QRW�RQO\�WKH�$UURZ�PRGHO���SURGXFHV�D�VRUW�RI�%LJ

%DQJ� WKDW� UREV� LW� RI�SODXVLELOLW\�RU� HYHQ�RI� WKH� FDSDFLW\� WR� UHSUHVHQW

WKH�ZRUOG� RI� VFDUFLW\�� 2QO\� LI� WKH� HODVWLFLW\� RI� OHDUQLQJ� LV� H[DFWO\� �

GRHV�WKH�PRGHO�KDYH�WKH�1HZ�*URZWK�7KHRU\�SURSHUW\�WKDW�D�FKDQJH

LQ�WKH�WD[�UDWH�RQ�LQFRPH�IURP�FDSLWDO��RU�DQ\WKLQJ�HOVH�WKDW�LQFUHDVHV

WKH� VDYLQJ�LQYHVWPHQW� UDWH�� ZLOO� SHUPDQHQWO\� UDLVH� WKH� VWHDG\�VWDWH

JURZWK�UDWH¶��6RORZ����������

)XUWKHUPRUH�� WKHVH� PRGHOV� FRQFHQWUDWH� H[FOXVLYHO\� RQ� FDSLWDO

DFFXPXODWLRQ��UHIHUULQJ�WR�WKH�QHZ�EURDGHU�QRWLRQ�RI�FDSLWDO���LJQRULQJ

LQQRYDWLRQ� DV� DQ� HQJLQH� RI� JURZWK�� 7KH� WKLUG� JHQHUDWLRQ� RI� 1*7

PRGHOV��5RPHU�������$JKLRQ�DQG�+RZLWW�������������*URVVPDQ�DQG

+HOSPDQ� ����D�� ����D�� ����E�� -RQHV� ������ ������ DGGUHVVHV� WKHVH

VKRUWFRPLQJV� E\� PRGHOOLQJ� UHVHDUFK� DFWLYLWLHV� DV� ZHOO� DV� WKH

LQQRYDWLRQ�SURFHVV� LQ�KLJK�WHFKQRORJ\�HFRQRPLHV�PRUH�H[SOLFLWO\�� ,Q

GRLQJ�VR��WKH\�DOVR�DEDQGRQ�SHUIHFW�FRPSHWLWLRQ��DW�OHDVW�SDUWLDOO\���,Q

RWKHU�ZRUGV��H[WHUQDOLWLHV�KHUH�DUH�VHHQ�WR�JHQHUDWH�QRW�RQO\�LQFUHDVLQJ
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UHWXUQV� EXW� DOVR� LPSHUIHFW� FRPSHWLWLRQ��:LWK� WKH� H[FHSWLRQ� RI� -RQHV

�������������DOO�WKHVH�PRGHOV�DVVXPH��LQ�RQH�VSHFLILFDWLRQ�RU�DQRWKHU�

DW� OHDVW� FRQVWDQW� UHWXUQV� WR� DQ� DFFXPXODEOH� IDFWRU� �WHFKQRORJ\�

UHVHDUFK� ODERXU� RU� FDSLWDO��� 7KH\� DUH�� WKHUHIRUH�� QRW� GLIIHUHQW� IURP

EDVLF� $.� PRGHOV� ZLWK� UHJDUG� WR� WKH� EDVLF� DQDO\WLFDO� PHFKDQLVP

WKURXJK�ZKLFK�HQGRJHQRXV�JURZWK�LV�JHQHUDWHG��:KHUH�WKH\�GLIIHU�LV

LQ� WKH�FRQFHSWXDOLVDWLRQ�RI� WHFKQLFDO�SURJUHVV� DV� µD� VSHFLDO� UHVRXUFH�

XVLQJ�� SURILW�VHHNLQJ� DFWLYLW\� ZLWK� LWV� RZQ� WHFKQRORJ\¶� �6RORZ

���������� 7KH\� DUH�� WKHUHIRUH�� DOVR� RI� PRUH� SRWHQWLDO� LQWHUHVW� IRU

XQGHUVWDQGLQJ� WKH� UDWLRQDOH� XQGHUO\LQJ� WKH� SURPRWLRQ� RI� D� QHZ

HFRQRPLF�UROH�IRU�XQLYHUVLWLHV�

�������(QWUHSUHQHXULDO�HIIRUWV�DQG�LQQRYDWLRQ

5RPHU� ������� LGHQWLILHV� WZR� VRXUFHV� RI� LQFUHDVLQJ� UHWXUQV�� QDPHO\

SURGXFW� GLIIHUHQWLDWLRQ� DQG� UHVHDUFK�VSLOORYHUV��7KH�PDLQ� LQQRYDWLRQ

RI� WKH�PRGHO�DV�FRPSDUHG� WR�5RPHU� ������� LV� WKH� LQWURGXFWLRQ�RI�DQ

LQWHUPHGLDWH�JRRGV�VHFWRU�FKDUDFWHULVHG�E\�PRQRSROLVWLF�FRPSHWLWLRQ�

DULVLQJ� IURP� D� KLJK� GHJUHH� RI� SURGXFW� YDULHW\� �IROORZLQJ

&KDPEHUODLQ¶V������ODUJH�JURXS�PRGHO�DQG�'L[LW�DQG�6WLJOLW]�������

ZKHUH�HDFK� LQGLYLGXDO�JRRG� LV�SURGXFHG�E\�D� ORFDO�PRQRSROLVW��7KDW

LQWHUPHGLDWH� JRRGV�ZLOO� �� DW� EHVW� �L�H�� GHSHQGLQJ� RQ� WKH� HODVWLFLW\� RI

VXEVWLWXWLRQ� EHWZHHQ� SURGXFWV�� �� EH� SURGXFHG� E\� PRQRSROLVWLF

FRPSHWLWRUV� LV� D� FRQVHTXHQFH�RI� WKH� VXQN�IL[HG� FRVWV� LQFXUUHG� LQ� WKH

GHYHORSPHQW� RI� D� SDUWLFXODU� EOXHSULQW� �WKDW� LV�� WKH� LQFUHDVLQJ� UHWXUQV

DVVRFLDWHG�ZLWK�LW���)XUWKHUPRUH��DV�RSSRVHG�WR�$UURZ������D��� WKHUH

LV� IUHH� HQWU\� WR� WKH� VHFWRU�� L�H�� WKHUH� LV� SHUIHFW� FRPSHWLWLRQ� LQ� WKH

UHVHDUFK� VHFWRU�� 7KLV� GHWHUPLQHV� WKH� HTXLOLEULXP� QXPEHU� RI

LQWHUPHGLDWH� LQSXWV� �NQRZOHGJH� $�� DQG� HQVXUHV� WKDW� SURILWV� WR� WKH

PDUJLQDO� HQWUDQW� DUH� GULYHQ� WR� ]HUR� �L�H�� HTXDO� WKH� DYHUDJH� FRVWV� RI

5	'�� ZKHQHYHU� LQQRYDWLRQ� WDNHV� SODFH���� )LUPV� RSHUDWH� LQ� DQ

HQYLURQPHQW�ZKHUH�WHFKQRORJLFDO�DQG�UHVHDUFK�NQRZOHGJH�LV�JHQHUDOO\

QRQ�ULYDOURXV�� EXW� H[FOXGDEOH�� 7KDW� LV�� ZKLOH� UHVHDUFKHUV� FDQ� PDNH

IUHH� XVH� RI� WKH� DFFXPXODWHG� VWRFN� RI� NQRZOHGJH� $�� UHWXUQV� WR� WKH

SURGXFWLRQ�RI� LQWHUPHGLDWH�JRRGV�EDVHG�RQ�EOXHSULQWV�RU�GHVLJQV�FDQ
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EH� PDGH� ILUP�VSHFLILF� LQ� WKH� VKRUW� UXQ� E\� OLPLWLQJ� WKH� XVH� RI� QHZ

GHVLJQV�WR�D�SDUWLFXODU�LQWHUPHGLDWH�SURGXFHU��,Q�WKH�ORQJ�UXQ��JHQHUDO

NQRZOHGJH� LV� ERWK�DQ� LQSXW� LQWR� DQG� DQ� RXWSXW� RI� WKH� SURGXFWLRQ� RI

EOXH�SULQWV��7KHUH�LV�� WKHUHIRUH��D�SRVLWLYH�H[WHUQDOLW\�WR�WKH�DFWLYLWLHV

LQ�ERWK�WKH�LQWHUPHGLDWH�DQG�WKH�UHVHDUFK�VHFWRU�

0RUH� VSHFLILFDOO\�� WKH� DJJUHJDWH� SURGXFWLRQ� IXQFWLRQ� FDQ� EH�ZULWWHQ

DV�
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7KH�SURGXFWLRQ�RI�LGHDV�DQG�GHVLJQV��$��LV�D�IXQFWLRQ�RI�WKH�DJJUHJDWH

UHVHDUFK�HIIRUW� �/L��DQG� WKH�UDWH�RI�GLVFRYHU\�RI�QHZ�LGHDV��M�� LQ� WKH

IROORZLQJ�IRUP�
GM $/$

, � � ���

5RPHU� WKHQ� DUJXHV� WKDW� WKH� UDWH� RI� WHFKQRORJLFDO� SURJUHVV� �RU� WKH

JURZWK�UDWH�RI�$��LV�

,
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:KDW� WKLV� LPSOLHV� LV� WKDW� WKH� SURGXFWLYLW\� RI� UHVHDUFK� �RU� WKH� UDWH� RI

GLVFRYHU\�RI�QHZ�LGHDV��LV�H[DFWO\�SURSRUWLRQDO�WR�WKH�H[LVWLQJ�VWRFN�RI

LGHDV�� L�H�� WKDW� WKH� H[WHUQDOLW\� DULVLQJ� IURP� SDVW� LQQRYDWLRQV�LGHDV

H[KLELWV�FRQVWDQW�UHWXUQV��G� ������)URP�HTXDWLRQ������WRJHWKHU�ZLWK�WKH

ODERXU�PDUNHW� HTXLOLEULXP� HTXDWLRQ� DQG� WKH� HTXLOLEULXP� �SURILW�

PD[LPLVLQJ�� YDOXH� RI� D� GHVLJQ� RU� OLFHQVH� �UHVHDUFK� DUELWUDJH

FRQGLWLRQ���WKH�VWHDG\�VWDWH�JURZWK�UDWH�FDQ�EH�ZULWWHQ�DV�

HD
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ZKHUH�/�LV�WRWDO�ODERXU�VXSSO\����D�LV�WKH�PRQRSRO\�PDUN�XS����H�LV�WKH

LQWHUWHPSRUDO� HODVWLFLW\� RI� VXEVWLWXWLRQ� EHWZHHQ� SUHVHQW� DQG� IXWXUH

FRQVXPSWLRQ�DQG�U�LV�WKH�UDWH�RI�WLPH�SUHIHUHQFH��7KH�HTXLOLEULXP�UDWH

RI� JURZWK�ZLOO� EH� OHVV� WKDQ� WKH� VRFLDO� RSWLPDO� GXH� WR� WKH� IDLOXUH� RI

SULYDWH� DJHQWV� WR� LQWHUQDOLVH� ILUPV¶� FRQWULEXWLRQ� WR� VSHFLDOLVDWLRQ� DQG

UHVHDUFK�VSLOORYHUV���

-RQHV� ������������KDV�SURYLGHG�D�FULWLTXH�RI� WKLV�PRGHO�ZKLFK� LV�RI

LQWHUHVW�LQ�WKH�SUHVHQW�FRQWH[W�EHFDXVH�RI�LWV�LPSOLFDWLRQ�IRU�WKH�UROH�RI

JRYHUQPHQW� LQWHUYHQWLRQ� LQ� WKH� HFRQRPLF� V\VWHP��-RQHV� DUJXHV� WKDW
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WKHUH�VLPSO\�LV�QR�HPSLULFDO�HYLGHQFH�WR�VXSSRUW�5RPHU¶V�DVVXPSWLRQ

RI�OLQHDULW\�LQ�WKH�SURGXFWLRQ�IXQFWLRQ�IRU�LGHDV��,W�LV�TXLWH�FOHDU�WKDW�

WKURXJKRXW� WKH� SDVW� GHFDGHV�� DYHUDJH� UDWHV� RI� SHU� FDSLWD� JURZWK� LQ

DGYDQFHG� HFRQRPLHV� KDYH� EHHQ� IDU� ORZHU� WKDQ� WKH� JURZWK� UDWHV� RI

UHVRXUFHV� GHGLFDWHG� WR� UHVHDUFK� HIIRUWV� LQ� WKHVH� FRXQWULHV� �ZKHWKHU

PHDVXUHG� E\� WKH� QXPEHU� RI� VFLHQWLVWV� DQG� UHVHDUFKHUV� RU� E\� 5	'

VKDUHV���-RQHV��WKHUHIRUH��DGMXVWV�5RPHU¶V�5	'�HTXDWLRQ�WR

,
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ZKHUH� �dEd�� DQG� �dGd��� E� GHQRWHV� DQ� DGGLWLRQDO� H[WHUQDOLW\

UHIOHFWLQJ� WKH� OLNHO\� GXSOLFDWLRQ� RI� UHVHDUFK� HIIRUWV���� 7KHUHIRUH�� WKH

UDWH�RI�JURZWK�RI�WKH�VWRFN�RI�LGHDV�$�QRZ�LV�

��D�

6ROYLQJ�WKH�PRGHO�LQ�WKH�VDPH�ZD\�DV�5RPHU��WKH�VWHDG\�VWDWH�JURZWK

UDWH�RI�WKH�VWRFN�RI�LGHDV�RU�GHVLJQ�EHFRPHV�
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ZKHUH� Q� GHQRWHV� WKH� SRSXODWLRQ� JURZWK� UDWH�� 3URYLGHG� WKH� VKDUH� RI

UHVHDUFKHUV� LQ� WKH� WRWDO� ODERXU� IRUFH� LV� FRQVWDQW� DORQJ� D� EDODQFHG

JURZWK�SDWK����DOO�SHU�FDSLWD�JURZWK�LV�GXH�WR�WHFKQRORJLFDO�SURJUHVV�

*LYHQ� WKH� VWDQGDUG� 6RORZLDQ� FDSLWDO� DFFXPXODWLRQ� HTXDWLRQ�� WKH

FDSLWDO�RXWSXW�UDWLR�PXVW�EH�FRQVWDQW�DORQJ�D�EDODQFHG�JURZWK�SDWK��,W

IROORZV� IURP�SURGXFWLRQ� IXQFWLRQ� ���� WKDW�SHU�FDSLWD� LQFRPH�DQG�SHU

FDSLWD�FDSLWDO�DOO�JURZ�DW�WKH�VDPH�UDWH�DV�$��7KHUHIRUH��J�LV�DOVR�WKH

VWHDG\�VWDWH�JURZWK�UDWH�RI�WKH�HFRQRP\�

7KH� EDVLF� HFRQRPLF� LQWXLWLRQ� XQGHUO\LQJ� HTXDWLRQ� ��D�� LV� WKDW� D

JURZLQJ� SRSXODWLRQ� UDLVHV� WKH� OHYHO� RI� WHFKQRORJ\� �DQG� WKHUHIRUH� RI

LQFRPH���$V�RSSRVHG�WR�WKH�6RORZ�PRGHO��ZKHUH�GLPLQLVKLQJ�UHWXUQV

WR�FDSLWDO�PHDQ�WKDW�D�KLJKHU�SRSXODWLRQ�JURZWK�ZLOO�UHGXFH�WKH�OHYHO

RI�LQFRPH�DORQJ�D�EDODQFHG�JURZWK�SDWK�ZLWK�D�FRQVWDQW�FDSLWDO�ODERXU

UDWLR��WKH�SRLQW�KHUH�LV�WKDW�FRQVFLRXV�UHVHDUFK�HIIRUWV�UHVXOWLQJ�LQ�QRQ�

ULYDOURXV� LGHDV� SURYLGH� D� FRXQWHUEDODQFH� WR� WKLV� HIIHFW���� +RZHYHU�

JLYHQ���G����L�H��GLPLQLVKLQJ�UHWXUQV�WR�WKH�VWRFN�RI�LGHDV���JURZWK�LV
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ERXQG� E\� WKH� UDWH� RI� SRSXODWLRQ� JURZWK�� MXVW� DV� LQ� $UURZ¶V� PRGHO�

7KDW� LV�� WKH� JURZWK� UDWH� QRZ� GHSHQGV� RQ� WKH� UDWH� RI� JURZWK� RI� WKH

ODERXU�IRUFH��UDWKHU�WKDQ�RQ�LWV�OHYHO��DQG�LV�LQGHSHQGHQW�RI�WKH�VDYLQJ

UDWH��1RQH�RI� WKH� SDUDPHWHUV� LQ� HTXDWLRQ� ��D�� LV� GLUHFWO\� DIIHFWHG� E\

FKDQJHV� LQ� WKH� LQYHVWPHQW� UDWH� RU� WKH� VKDUH� RI�5	'�� L�H�� E\� SROLF\�

VHQVLWLYH� YDULDEOHV�� 7KLV� LPSOLHV� WKDW�� IRU� H[DPSOH�� D� SHUPDQHQW

LQFUHDVH� LQ� WKH� VKDUH� RI� WKH� SRSXODWLRQ� HQJDJHG� LQ� UHVHDUFK� ZLOO

SURGXFH� WUDQVLWLRQ�G\QDPLFV�VLPLODU� WR� WKRVH�RI� WKH�6RORZLDQ�PRGHO�

-XVW� DV� DQ� LQFUHDVH� LQ� WKH� LQYHVWPHQW� UDWH�ZLOO� UDLVH� WKH� JURZWK� UDWH

RQO\� WHPSRUDULO\�� D�SHUPDQHQW� LQFUHDVH� LQ� WKH� UHVHDUFK� HIIRUW� �RU� WKH

QXPEHU� RI� UHVHDUFKHUV� UHODWLYH� WR� WKH� SRSXODWLRQ�� UDLVHV� WKH� UDWH� RI

WHFKQRORJLFDO� SURJUHVV� RQO\� WHPSRUDULO\�� $VVXPLQJ� WKDW� VXFK� DQ

LQFUHDVH�RFFXUV�LQ�WKH�VWHDG\�VWDWH��WKH�µUHVHDUFK�LQWHQVLW\¶��RU�WKH�UDWLR

RI�UHVHDUFK�ODERXU�WR�WKH�VWRFN�RI�LGHDV��ZLOO�LQFUHDVH�DQG�ZLWK�LW� WKH

UDWH�RI�WHFKQRORJLFDO�SURJUHVV��2QFH�WKH�UDWH�RI�WHFKQRORJLFDO�FKDQJH

H[FHHGV�SRSXODWLRQ�JURZWK�� WKLV�ZLOO� LQGXFH� D�JUDGXDO�GHFOLQH� LQ� WKH

µUHVHDUFK�LQWHQVLW\¶�DQG�WKH�UDWH�RI�WHFKQRORJLFDO�FKDQJH�ZLOO�JUDGXDOO\

UHWXUQ�WR�WKH�EDODQFHG�JURZWK�SDWK�

7KH� PDLQ� GLIIHUHQFH� ZLWK� 6RORZ¶V� PRGHO� LV� WKDW� WHFKQRORJLFDO

SURJUHVV� LV� HQGRJHQRXV� LQ� WKH� VHQVH� WKDW� µSURILW�VHHNLQJ� LQGLYLGXDOV

ZKR�DUH�DOORZHG�WR�HDUQ�UHQWV�RQ�WKH�IUXLWV�RI�WKHLU�ODERXUV�VHDUFK�IRU

QHZHU� DQG� EHWWHU� LGHDV¶� �-RQHV� ������ ������ ,W� LV� QRW�� KRZHYHU�

HQGRJHQRXV�LQ�WKH�VHQVH�WKDW�µLW�FDQ�EH�HDVLO\�PDQLSXODWHG�DW�WKH�ZKLP

RI� D� SROLF\PDNHU¶� �LELG���� ,Q� RWKHU� ZRUGV�� JURZWK� KHUH� LV� QRW

HQGRJHQRXV� LQ� WKH� VHQVH� WKDW� D� FRQVWDQW�PDUJLQDO� SURGXFW� RI� FDSLWDO

�LQGHSHQGHQWO\�RI� WKH� VL]H�RI� WKH� µFDSLWDO� VWRFN¶�RU�RI� WKH�QXPEHU�RI

UHVHDUFKHUV��ZRXOG�HQVXUH�WKDW�WKH�JURZWK�UDWH�LV�VROHO\�GHWHUPLQHG�E\

WKH�VDYLQJ�LQYHVWPHQW�PHFKDQLVP�

7KH� PDLQ� DOWHUQDWLYH� WR� 5RPHU� ������� DUH� WKH� VR�FDOOHG

µ6FKXPSHWHULDQ¶� PRGHOV�� 7KH� SULQFLSDO� GLIIHUHQFH� LV� WKDW� SURGXFW

LQQRYDWLRQ� LV�PRGHOOHG� QRW� DV� D� SURFHVV� RI� JHQHUDWLQJ� DQ� H[SDQGLQJ

UDQJH�RI�KRUL]RQWDOO\�GLIIHUHQWLDWHG�SURGXFWV� �KRUL]RQWDO� LQQRYDWLRQ��

EXW�LQ�WHUPV�RI�D�VXFFHVVLRQ�RI�YLQWDJHV�RI�LQWHUPHGLDWH�JRRGV�RI�HYHU
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KLJKHU�TXDOLW\��YHUWLFDO�LQQRYDWLRQ���7KH�6FKXPSHWHULDQ�HOHPHQW��WKXV�

UHIHUV�WR�WKH�LQWURGXFWLRQ�RI�REVROHQFH��RU�FUHDWLYH�GHVWUXFWLRQ���(YHU\

LQQRYDWLRQ� NLOOV� RII� LWV� SUHGHFHVVRU���� 7KLV� KDV� FRQVHTXHQFHV� IRU� WKH

ZD\�LQ�ZKLFK�WKH�LQWHUPHGLDWH�VHFWRU�LV�PRGHOOHG�DQG���YLD�WKH�LPSDFW

RQ�WKH�DPRXQW�RI�UHVHDUFK�FDUULHG�RXW���XOWLPDWHO\��IRU�WKH�UHODWLRQVKLS

EHWZHHQ� HTXLOLEULXP� DQG� RSWLPDO� JURZWK� UDWHV�� 7KHUH� KDV� EHHQ� D

SUROLIHUDWLRQ�RI�µ6FKXPSHWHULDQ¶�PRGHOV�LQ�UHFHQW�\HDUV��PRVW�QRWDEO\

DPRQJ�WKHVH�DUH�$JKLRQ�DQG�+RZLWW��������������DQG�*URVVPDQ�DQG

+HOSPDQ������D�DQG�E���:KLOH�WKHVH�PRGHOV�GLIIHU�LQ�GHWDLO�DQG�DUHDV

RI�DSSOLFDWLRQ��IRU�WKH�SUHVHQW�SXUSRVH�LW�LV�VXIILFLHQW�WR�IRFXV�RQ�WKHLU

EDVLF�WHQHWV�DQG�FRQFOXVLRQV���

$W� WKH� PRVW� EDVLF� OHYHO� RI� DQDO\VLV�� µ6FKXPSHWHULDQ¶� 1*7� PRGHOV

PDNH�WZR�DVVXPSWLRQV��)LUVW��ODERXU�LV�WKH�RQO\�LQSXW�DQG�FRQVLVWV�RI

WZR�W\SHV��UHVHDUFK�ODERXU��Q��DQG�ODERXU�HQJDJHG�LQ�WKH�SURGXFWLRQ�RI

WKH� LQWHUPHGLDWH� JRRG� �[��� (DFK� EOXHSULQW� RU� LQQRYDWLRQ� UHSODFHV� D

SULRU� JHQHUDWLRQ� RI� WKH� VDPH� SURGXFW�� LQ� WKH� SURFHVV� FRQWULEXWLQJ� WR

WHFKQRORJLFDO� SURJUHVV� E\� D� FRQVWDQW� IDFWRU�J� !� ��� 7KH� LQWHUPHGLDWH

JRRGV�VHFWRU�FRQVLVWV�RI�PRQRSROLVWV��RU�LQ�D�RQH�VHFWRU�PRGHO�RI�RQH

PRQRSROLVW���IDFHG�ZLWK�D�UDQGRP�DUULYDO�UDWH�RI�LQQRYDWLRQV�OQ��O�!

������ 7KDW� LV�� D� VXFFHVVIXO� LQQRYDWRU� ZLOO� UHDS� DOO� PRQRSRO\� SURILWV

IURP�LPSOHPHQWLQJ�WKH�LQQRYDWLRQ���XQWLO�VXFK�WLPH�DV�LW�LV�UHSODFHG�E\

WKH�QH[W� LQQRYDWLRQ��6HFRQG�� WKH�G\QDPLFV�RI� WKH� UHVHDUFK�VHFWRU�DUH

JRYHUQHG� E\� SDWHQW�UDFLQJ�� :KLOH� WKHUH� LV� D� YHU\� ODUJH� QXPEHU� RI

LQQRYDWLRQ� SURGXFWLRQ� PRGHOV� DORQJ� WKHVH� OLQHV� �7LUROH� �����

5HLQJDQXP�������6XWWRQ� �������PRVW� µ6FKXPSHWHULDQ¶�1*7�PRGHOV

LPSOLFLWO\� DGRSW� D� IHZ� EDVLF�� EXW� UDWKHU� VSHFLILF� DVVXPSWLRQV�� $V� LQ

5RPHU���������WKHUH�LV�IUHH�HQWU\�WR�WKH�UHVHDUFK�VHFWRU�RU�WR�WKH�UDFH

IRU�WKH�QH[W�SDWHQW�XS�WKH�µTXDOLW\�ODGGHU¶�RI�DQ�LQWHUPHGLDWH�JRRG�

0RUH� VSHFLILFDOO\�� WKH�PRGHOV� XVXDOO\� DGRSW� WKH� URXWH� VXJJHVWHG� E\

/HH� DQG�:LOGH� ������� DQG�5HLQJDQXP� ������� LQ� DVVXPLQJ� WKDW� WKH

GDWH� RI� ULYDO� VXFFHVV� LV� GUDZQ� IURP� D� FRQWLQXRXV� GLVWULEXWLRQ� �DV

RSSRVHG�WR�WKH�EDVLF�DXFWLRQ�PRGHO�ZKHUH�D�FRPPLWPHQW�RI�IXQGV�DW�D

FHUWDLQ� SRLQW� LQ� WLPH� GHWHUPLQHV� WKH� GDWH� RI� LQYHQWLRQ�� DQG� WKDW� WKH
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DJJUHJDWH�SUREDELOLW\�GLVWULEXWLRQ�RI�GLVFRYHU\�GDWHV�LV�XQDIIHFWHG�E\

D�ILUP¶V� LQYHVWPHQW��L�H�� WKHUH� LV�QR� LQFXPEHQW�DGYDQWDJH� LQ� WKH� UDFH

IRU� WKH� QH[W� LQYHQWLRQ�LQQRYDWLRQ��� 7KLV� HQVXUHV� WKDW� WKH� LQFXPEHQW

LQQRYDWRU� ZLOO� QRW� SHUIRUP� DQ\� UHVHDUFK� �JLYHQ� D� SHUIHFWO\� HODVWLF

VXSSO\�RI�FKDOOHQJHUV���EHFDXVH�WKH�LQFUHPHQWDO�SURILWV�IURP�LQYHVWLQJ

LQ�WKH�QH[W�EOXH�SULQW�DUH�OHVV�IRU�WKH�LQFXPEHQW�WKDQ�WKH�LQFUHPHQWDO

SURILWV�IURP�WKH�QHZ�LQYHQWLRQ�DFFUXLQJ�WR�DQ�HQWUDQW��&RQVHTXHQWO\�

LQQRYDWRUV�ZLOO� ORVH�WKH�HQWLUH�PRQRSRO\�SURILW�IURP�WKHLU� LQQRYDWLRQ

ZKHQ�D�QHZ�EOXHSULQW�RU�GHVLJQ�DSSHDUV�RQ�WKH�VFHQH��,Q�RWKHU�ZRUGV�

6FKXPSHWHULDQ� µFUHDWLYH� GHVWUXFWLRQ¶� LV� PRGHOOHG� LQ� WKH� IRUP� RI� DQ

µ$UURZ�UHSODFHPHQW�HIIHFW¶��DOEHLW�ZLWK�SHUIHFW�5	'�FRPSHWLWLRQ��

$JKLRQ�DQG�+RZLWW��������������VKRZ�WKDW�JLYHQ�WKHVH�DVVXPSWLRQV�

SOXV� WKH� XVXDO� DVVXPSWLRQV� DERXW� VDYLQJV� EHKDYLRXU�� SURILW

PD[LPLVDWLRQ��IULFWLRQOHVV�ODERXU�PDUNHWV�DQG�WRWDO�PRELOLW\�RI�ODERXU�

WKH�IROORZLQJ�H[SUHVVLRQ�IRU�WKH�DYHUDJH�VWHDG\�VWDWH�JURZWK�UDWH�FDQ

EH�GHULYHG�
JO OQQÖJ  � ���

ZKHUH� QÖ � LV� WKH� VWHDG\�VWDWH� HTXLOLEULXP� OHYHO� RI� UHVHDUFK�� O� D

IUHTXHQF\�SDUDPHWHU�LQGLFDWLQJ�WKH�SURGXFWLYLW\�RI�UHVHDUFK��O QÖ LV�WKH

FRUUHVSRQGLQJ� DUULYDO� UDWH� RI� LQQRYDWLRQV�� DQG� J� LV� WKH� VL]H� RI� DQ

LQQRYDWLRQ��7KLV�JURZWK�UDWH�LV�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�WKH�UHVHDUFK

SURGXFWLYLW\��UHODWLQJ�5	'�HPSOR\PHQW�WR�WKH�H[SHFWHG�DUULYDO�UDWH�RI

LQQRYDWLRQV��� RI� WKH� SURSHQVLW\� WR� VDYH� �VLQFH� VDYLQJV� EHKDYLRXU� LV

GHWHUPLQHG� E\� D� UHSUHVHQWDWLYH� 5DPVH\� KRXVHKROG� ZLWK� OLQHDU

SUHIHUHQFHV��� DQG� QÖ FDQ�EH� VKRZQ� WR�EH�D� GHFUHDVLQJ� IXQFWLRQ�RI� WKH

UDWH� RI� LQWHUHVW� ZKLFK�� LQ� WKH� VWHDG\� VWDWH�� LV� WKH� UDWH� RI� WLPH

SUHIHUHQFH�� DQG� RI� WKH� GHJUHH� RI� PDUNHW� SRZHU� RI� D� VXFFHVVIXO

LQQRYDWRU� �VLQFH� QÖ FDQ� EH� VKRZQ� WR� EH� D� GHFUHDVLQJ� IXQFWLRQ� RI� WKH

HODVWLFLW\� RI� WKH� GHPDQG� FXUYH� IDFHG� E\� WKH� LQWHUPHGLDWH� SURGXFHU��

+HQFH�� LQ� WKLV� EDVLF� IRUPXODWLRQ� RI� WKH� PRGHO� SURGXFW� PDUNHW� �RU

SULFH��FRPSHWLWLRQ��DV�RSSRVHG�WR�FRPSHWLWLRQ�DULVLQJ�IURP�IUHHGRP�RI

HQWU\�� LV� XQDPELJXRXVO\� EDG� IRU� JURZWK�� FRQILUPLQJ� 6FKXPSHWHU¶V

�DQG� 0DU[¶V�� DUJXPHQW�� WKDW� LQ� FDSLWDOLVW� HFRQRPLHV� LQQRYDWLRQ� LV

GULYHQ�E\�UHQWV�RU�µVXSHU�SURILWV¶�
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+RZHYHU�� FRPSDUHG� WR� 5RPHU� ������� DQG� -RQHV� �������� WKH� PRGHO

RIIHUV�D�VOLJKWO\�GLIIHUHQW�SHUVSHFWLYH�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH

HTXLOLEULXP�DQG�WKH�RSWLPDO�JURZWK�SDWKV��$V�VHHQ��LQ�5RPHU�������

WKH�IRUPHU�ZLOO�DOZD\V�EH�ORZHU�WKDQ�WKH�ODWWHU��ZKLOH�LQ�-RQHV�������

WKH�HTXLOLEULXP�DQG�WKH�RSWLPDO�JURZWK�UDWH�ZLOO�EH�WKH�VDPH��EXW�WKH

5	'� VKDUH�ZLOO� GLIIHU� GHSHQGLQJ� RQ� WKH� UHODWLYH� VLJQLILFDQFH� RI� WKH

YDULRXV� H[WHUQDOLWLHV� �FRQVXPHU�VXUSOXV� HIIHFW�� UHVHDUFK� VSLOORYHUV�

GXSOLFDWLRQ� HIIHFW��� µ6FKXPSHWHULDQ¶� PRGHOV� GLVWLQJXLVK� EHWZHHQ

VOLJKWO\�GLIIHUHQW�W\SHV�RI�H[WHUQDOLWLHV��)LUVW�� WKHUH�LV��RI�FRXUVH��DOVR

WKH�SRVLWLYH� LQWHUWHPSRUDO�VSLOORYHU�HIIHFW� �$JKLRQ�DQG�+RZLWW������

������IURP�LQQRYDWLRQ��0RQRSROLVWV�ZLOO�RQO\�FDSWXUH� WKH� LPPHGLDWH

EHQHILWV� RI� DQ� LQQRYDWLRQ�� QRW� LWV� EHQHILW� IRU� UHVHDUFK� RQ� IXWXUH

LQQRYDWLRQV� �LQWHUWHPSRUDO� VSLOORYHUV��� 6HFRQG�� WKLV� SRVLWLYH

H[WHUQDOLW\�LV�FRXQWHUEDODQFHG�E\�D�QHJDWLYH�RQH��DULVLQJ�IURP�WKH�IDFW

WKDW�DQ�HQWUDQW�ILUP�ZLOO�QRW�LQWHUQDOLVH�WKH�ORVV�FDXVHG�E\�LWV�HQWU\�WR

LWV� SUHGHFHVVRU�� ZKDW� $JKLRQ� DQG� +RZLWW� ������� ������ FDOO� WKH

EXVLQHVV�VWHDOLQJ� HIIHFW�� )LQDOO\�� FRQVXPHUV�ZLOO� FRQWLQXH� WR� SD\� WKH

VDPH�SULFH�IRU�D�KLJKHU�TXDOLW\�SURGXFW��VR�WKDW�PRQRSROLVWV�ZLOO�IDLO�WR

FDSWXUH� DOO� RI� WKH� LPPHGLDWH� VRFLDO� EHQHILWV� DULVLQJ� IURP� DQ

LQQRYDWLRQ�� 7KLV� LV� WHUPHG� WKH� DSSURSULDELOLW\� HIIHFW� E\�$JKLRQ� DQG

+RZLWW� ������� DQG� WKH� FRQVXPHU�VXUSOXV� HIIHFW� E\� *URVVPDQ� DQG

+HOSPDQ������D��

7KH� UHODWLRQVKLS� EHWZHHQ� WKH� RSWLPDO� JURZWK� DQG� WKH� HTXLOLEULXP

JURZWK� SDWK� ZLOO� GHSHQG� RQ� WKH� VL]H� RI� WKHVH� HIIHFWV�� :KLOH� WKH

EXVLQHVV�VWHDOLQJ� HIIHFW� ZLOO� WHQG� WR� JHQHUDWH� PRUH� UHVHDUFK� WKDQ� LV

VRFLDOO\� RSWLPDO�� LQWHUWHPSRUDO� VSLOORYHUV� DQG� WKH� DSSURSULDELOLW\

HIIHFW�ZRUN�LQ�WKH�RSSRVLWH�GLUHFWLRQ��,QWXLWLYHO\��WKH�ODUJHU�LV�WKH�VL]H

RI�DQ�LQQRYDWLRQ��WKH�VWURQJHU�ZLOO�EH�WKH�FRPELQHG�HIIHFW�RI�WKH�ODWWHU

WZR� H[WHUQDOLWLHV�� +RZHYHU�� LI� LQQRYDWLRQV� DUH� VPDOO� DQG� WKHUH� LV� D

KLJK�GHJUHH�RI�PRQRSRO\�SRZHU��WKH�EXVLQHVV�VWHDOLQJ�HIIHFW�PLJKW�EH

PRUH� GRPLQDQW�� +HQFH�� DV� RSSRVHG� WR� 5RPHU� �������� ZKHUH� WKH

HTXLOLEULXP�JURZWK�SDWK�ZLOO�DOZD\V�EH�OHVV�WKDQ�VRFLDOO\�RSWLPDO�� LQ

WKLV�PRGHO�WKH�UHYHUVH�LV�SRVVLEOH��$JKLRQ�DQG�+RZLWW�����������$QG
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RWKHU�WKDQ�LQ�-RQHV���������WKH�H[WHUQDOLWLHV�DFFRXQW�IRU�D�SRVVLEOH�JDS

EHWZHHQ�WKH�JURZWK�UDWHV��$FFRUGLQJO\�� WKH�UROH�RI�VWDWH� LQWHUYHQWLRQ

LV�PRUH�DPELJXRXV��:KLOH� VFDOH�HIIHFWV�DUH�SRVVLEOH�� VXJJHVWLQJ� WKDW

JRYHUQPHQW�LQWHUYHQWLRQ�FDQ�KDYH�D�GLUHFW�HIIHFW�RQ�WKH�UDWH�RI�JURZWK

�QRW�MXVW�WKH�OHYHO�RI�LQFRPH���WKH�GHVLJQ�RI�SROLF\�WRROV�DLPLQJ�DW�WKH

OHYHO�RI�UHVHDUFK�LV�FRPSOLFDWHG�E\�WKH�FRQIOLFWLQJ�ZD\V�LQ�ZKLFK�WKH

H[WHUQDOLWLHV�DIIHFW�WKH�JURZWK�UDWH�

$JKLRQ� DQG� +RZLWW� ������� H[WHQG� WKLV� EDVLF� PRGHO� LQ� D� YDULHW\� RI

ZD\V�� LQFOXGLQJ�WKH�UROH�RI��SK\VLFDO��FDSLWDO�DFFXPXODWLRQ��SULFH��RU

SURGXFW� PDUNHW�� FRPSHWLWLRQ�� KXPDQ� FDSLWDO� �OHDUQLQJ�E\�GRLQJ� DQG

HGXFDWLRQ���DQG�ILUP�5	'�RUJDQLVDWLRQ��)RU�ODFN�RI�VSDFH��D�GHWDLOHG

GLVFXVVLRQ� RI� WKHVH� H[WHQVLRQV� LV� QRW� SRVVLEOH�� :KDW� VKRXOG� EH

VWUHVVHG��WKRXJK��LV�WKDW�QRQH�RI�WKHVH�WKHPHV�DOWHUV�WKH�EDVLF�DUJXPHQW

LQ�D�TXDOLWDWLYH�VHQVH��+HQFH���SK\VLFDO��FDSLWDO�DFFXPXODWLRQ�PD\�EH

µFRPSOHPHQWDU\¶�WR�UHVHDUFK�DQG�NQRZOHGJH�WKURXJK�LWV�HIIHFW�RQ�WKH

SURILWDELOLW\� RI� UHVHDUFK�� EXW� QRW� EHFDXVH� FDSLWDO� JRRGV�HPERG\� QHZ

WHFKQRORJLHV��6LPLODUO\��SURGXFW�PDUNHW� FRPSHWLWLRQ�PD\�EH�JURZWK�

HQKDQFLQJ� LQ� VRPH� LQVWDQFHV� ZLWKRXW�� WKHUHIRUH�� LQYDOLGDWLQJ� WKH

RYHUDOO�DUJXPHQW�IRU�PRQRSROLVWLF��HQWU\�EDVHG��FRPSHWLWLRQ��,Q�VKRUW�

$JKLRQ� DQG� +RZLWW¶V� EDVLF� PRGHO� �� DFFRUGLQJ� WR� ZKLFK� NQRZOHGJH

DQG� UHVHDUFK� DUH� WKH� GLUHFW� GULYHUV� RI� JURZWK� YLD� PRQRSROLVWLF

FRPSHWLWLRQ� LQ� WKH� LQWHUPHGLDWH� VHFWRU� �� FDQ� EH� H[WHQGHG� WR

DFFRPPRGDWH� WKH� LQVLJKWV� RI� RWKHU�1*7�PRGHOV� �KXPDQ� FDSLWDO�� DV

ZHOO� DV� HVVHQWLDOO\� QHR�FODVVLFDO� DUJXPHQWV� RQ� IRUPV� RI� FRPSHWLWLRQ

DQG� ILUP� RUJDQLVDWLRQ� LQ� WKH� SUHVHQFH� RI� LQFRPSOHWH� FRQWUDFWLQJ�� ,W

FDQQRW�� KRZHYHU�� EH� H[WHQGHG� WR� LQFOXGH� HLWKHU� D� KHWHURGR[

XQGHUVWDQGLQJ� RI� WKH� G\QDPLFV� RI� FDSLWDO� DFFXPXODWLRQ� �LQYHVWPHQW

DQG� HPERGLPHQW� RI� ODERXU�� RU� HYROXWLRQDU\� PRGHOV� RI� ILUP

RUJDQLVDWLRQ� DQG� WHFKQRORJLFDO� WUDMHFWRULHV� �LQFOXGLQJ� KHWHURJHQRXV

IRUPV�RI�NQRZOHGJH��

���� 7KH� µQHZ� NQRZOHGJH�GULYHQ� HFRQRP\¶� DQG� µSXEOLF�SULYDWH

SDUWQHUVKLSV¶�LQ�VFLHQFH
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:KDW� WKHQ� DUH� WKH� LPSOLFDWLRQV� RI� WKH� 1*7� IRU� WKH� XVH� RI� µSXEOLF�

SULYDWH�SDUWQHUVKLSV¶�LQ�VFLHQFH�WR�SURPRWH�JURZWK�LQ�WKH�µNQRZOHGJH�

GULYHQ� HFRQRP\¶"� ,Q� RUGHU� WR� IXOO\� JUDVS� WKHVH� LPSOLFDWLRQV� LW� LV

QHFHVVDU\� WR� KDYH� D� FORVHU� ORRN� DW� WKH� ZD\� LQ� ZKLFK� WKH� 1*7

FRQFHSWXDOLVHV�NQRZOHGJH�DV�D�IDFWRU�RI�SURGXFWLRQ�DQG�DV�D�JRRG��$V

D� IDFWRU� RI� SURGXFWLRQ�� NQRZOHGJH� �� LQ� ZKDWHYHU� VSHFLILFDWLRQ�� L�H�

LGHDV�� KXPDQ� FDSLWDO� RU� UHVHDUFK� �� KDV� WKH� SDUWLFXODU� SURSHUW\� RI

HQVXULQJ� WKDW� WKH�1*7�SURGXFWLRQ� IXQFWLRQV� DUH� FKDUDFWHULVHG�E\� �DW

OHDVW��FRQVWDQW� UHWXUQV� WR� WKH�DFFXPXODEOH� IDFWRUV�RI�SURGXFWLRQ�� DQG

WKXV�WKDW�WKHUH�H[LVWV�D�VWHDG\�VWDWH�HTXLOLEULXP�LQ�ZKLFK�ERWK�LQFRPH

DQG� FDSLWDO� �LQ� WKH� µEURDG¶� VHQVH�� JURZ� DW� WKH� VDPH� UDWH�� 2QH� EDVLF

LQWHUSUHWDWLRQ� RI� WKLV� SDUWLFXODU� SURSHUW\� LV� WKDW� µWKHUH� DUH� QR� VFDUFH

LQSXWV�OLNH�ODERXU�RU�QDWXUDO�UHVRXUFHV¶��.XU]�DQG�6DOYDGRUL����������

7R� SXW� LW� DQRWKHU� ZD\�� ZKDW� PDNHV� NQRZOHGJH� D� VSHFLDO� IDFWRU� RI

SURGXFWLRQ�LV�WKDW�LW�FDQ�EH�VHHQ�WR�RYHUFRPH�VFDUFLW\�FRQVWUDLQWV�ZLWK

UHVSHFW� WR� RWKHU� IDFWRUV� RI� SURGXFWLRQ�� $V� D� JRRG�� NQRZOHGJH� LV

FRQFHSWXDOLVHG�DV�SDUWLDOO\�SULYDWH� �L�H��QRQ�ULYDOURXV�EXW�H[FOXGDEOH�

DQG��WKHUHIRUH��DPHQDEOH�WR�SULYDWH�SURGXFWLRQ�DQG�DOORFDWLRQ�WKURXJK

WKH�PDUNHW��DOEHLW�LQ�WKH�IRUP�RI�PRQRSROLVWLF�FRPSHWLWLRQ��7KLV�ODWWHU

QRWLRQ� RI� NQRZOHGJH� LV� ZKDW� XQGHUOLHV� WKH� PLFURHFRQRPLF� VWRU\� RI

LQQRYDWLRQ�SUHVHQWHG�E\�WKH�1*7�WR�GHDO�ZLWK� WKH� LQFUHDVLQJ�UHWXUQV

FKDUDFWHULVLQJ�WKH�SURGXFWLRQ�IXQFWLRQ�V���7KH�DQDO\WLFDO�OLQN�EHWZHHQ

WKH� WZR� FRQFHSWV� RI� NQRZOHGJH� DV� D� IDFWRU� RI� SURGXFWLRQ� DQG� DV� DQ

HFRQRPLF�JRRG�LV�HVWDEOLVKHG�WKURXJK� WKH�QRWLRQ�RI� µH[WHUQDOLWLHV¶� WR

H[SODLQ� WKH� VHOI�SURSHOOLQJ� G\QDPLFV� RI� HQGRJHQRXV� JURZWK� LQ� WKH

µNQRZOHGJH�GULYHQ¶� HFRQRP\��$V�ZLOO� EH� VHHQ�� WKH�PDLQ� LPSOLFDWLRQ

FRQFHUQV� WKH� LQVWLWXWLRQDO� IUDPHZRUN�ZLWKLQ�ZKLFK� NQRZOHGJH�EDVHG

HQGRJHQRXV�JURZWK�G\QDPLFV�XQIROG��QDPHO\�ZKHWKHU�RU�QRW�PDUNHW

DOORFDWLRQ� FDQ� EH� VHHQ� WR� UHPDLQ� DQ� HIILFLHQW� IRUP� RI� HFRQRPLF

RUJDQLVDWLRQ�LQ�WKH�µNQRZOHGJH�GULYHQ¶�HFRQRP\�

������.QRZOHGJH�DV�D�IDFWRU�RI�SURGXFWLRQ�DQG�WKH�VHOI�SURSHOOLQJ

G\QDPLFV�RI�KLJK�WHFKQRORJ\�JURZWK

6HYHUDO�DXWKRUV�KDYH�SRLQWHG�RXW�WKDW�LQFUHDVLQJ�UHWXUQV�DUH�QRW�FHQWUDO
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WR�WKH�PHFKDQLVP�RI�HQGRJHQRXV�JURZWK�LQ�WKH�1*7�

µ,W� LV� IUHTXHQWO\� PDLQWDLQHG� WKDW� WKH� RULJLQDO� QRYHOW\� RI� WKH� 1*0V

>1HZ� *URZWK�0RGHOV@� LV� WKDW� WKH\� PDQDJH� WR� GHDO� ZLWK� LQFUHDVLQJ

UHWXUQV�WR�VFDOH��6FUXWLQ\�VKRZV�WKDW�WKLV�LV�QRW�WKH�FDVH��:KDW�UHDOO\

PDWWHUV�LV�WKDW�UHWXUQV�WR�VFDOH�ZLWK�UHVSHFW�WR�WKH�DFFXPXODEOH�IDFWRUV

DUH� DW� OHDVW� FRQVWDQW�¶� �.XU]� DQG� 6DOYDGRUL� �������� HPSKDVLV� LQ� WKH

RULJLQDO��

µ�7�KH� SUHVHQFH� RI� LQFUHDVLQJ� UHWXUQV� WR� VFDOH� LV� QRW� WKH� HVVHQFH� RI

WKHVH� QHZHU� DSSURDFKHV�� ,W� LV� SHUIHFWO\� SRVVLEOH� WR� KDYH� LQFUHDVLQJ

UHWXUQV� WR� VFDOH� DQG� SUHVHUYH� DOO� WKH� VWDQGDUG� QHRFODVVLFDO� UHVXOWV�

:KDW� LV� HVVHQWLDO� LV� WKH� DVVXPSWLRQ� RI� FRQVWDQW� UHWXUQV� WR� FDSLWDO

>ZKHUH� FDSLWDO� QRZ� VWDQGV� IRU� µWKH�ZKROH� FROOHFWLRQ� RI� DFFXPXODEOH

IDFWRUV�RI�SURGXFWLRQ¶@��7KH�SUHVHQFH�RI�LQFUHDVLQJ�UHWXUQV�WR�VFDOH�LV

WKHQ�LQHYLWDEOH��EHFDXVH�RWKHUZLVH�WKH�DVVXPSWLRQ�RI�FRQVWDQW�UHWXUQV

WR�FDSLWDO�ZRXOG�LPSO\�QHJDWLYH�PDUJLQDO�SURGXFWLYLW\�IRU�QRQ�FDSLWDO

IDFWRUV�¶��6RORZ����������

7ZR� WKLQJV� IROORZ� IURP� WKLV� REVHUYDWLRQ�� )LUVW�� LQ� 1*7� PRGHOV

LQFUHDVLQJ� UHWXUQV� WR� VFDOH� DUH� D� VROXWLRQ� FRQFHSW� IRU� DQ� DQDO\WLFDO

SUREOHP� DULVLQJ� IRU� QHR�FODVVLFDO� YDOXH� WKHRU\� IURP� WKH� SUHVHQFH� RI

FRQVWDQW�UHWXUQV� WR�FDSLWDO� �LQ� WKH�µEURDG¶�VHQVH��� ,Q�RWKHU�ZRUGV�� WKH

PDLQ�UROH�RI�LQFUHDVLQJ�UHWXUQV�LQ�WKHVH�PRGHOV�LV�WKDW�RI�D�µWHFKQLFDO

WULFN¶� UDWKHU� WKDQ� D� VXEVWDQWLDO� FRQFHSW�� LQWURGXFHG� WR� H[SODLQ� WKH

G\QDPLFV� RI� µNQRZOHGJH�GULYHQ¶� JURZWK�� 6HFRQGO\�� DV� ZDV� VHHQ� LQ

VHFWLRQ� ������� WKHUH� DUH� WZR� ZD\V� RI� LQWHUSUHWLQJ� WKH� IHDWXUH� RI

FRQVWDQW� UHWXUQV� WR� FDSLWDO� RU� DFFXPXODEOH� IDFWRUV� RI� SURGXFWLRQ�� �D�

WKHUH�DUH�QR�VFDUFH�LQSXWV�RU��E��WKHUH�DUH�SRVLWLYH�H[WHUQDOLWLHV�WR�WKH

DFFXPXODWLRQ� RI� NQRZOHGJH� �KXPDQ� FDSLWDO�� LGHDV�� UHVHDUFK��� ZKLFK

DULVH�HLWKHU�DV�XQLQWHQGHG�FRQVHTXHQFHV�RI�RWKHU�HFRQRPLF�DFWLYLWLHV

DQG�DUH��WKHUHIRUH��VHHQ�WR�EH�FRPSDWLEOH�ZLWK�SHUIHFW�FRPSHWLWLRQ��RU

ZKLFK� DULVH� LQ� WKH� FRQWH[W� RI� FRQVFLRXV� LQQRYDWLYH� HIIRUWV� LQ� DQ

HQYLURQPHQW�FKDUDFWHULVHG�E\�PRQRSROLVWLF�FRPSHWLWLRQ����
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7KH�GLIIHUHQW�ZD\V�LQ�ZKLFK�FRQVWDQW�UHWXUQV�WR�VFDOH�ZLWK�UHVSHFW�WR

FDSLWDO� �� RU� DFFXPXODEOH� IDFWRUV�PRUH� JHQHUDOO\� �� FDQ� EH� LQWHUSUHWHG

KLJKOLJKWV�DQ�LPSRUWDQW�GLVWLQFWLRQ�HPSKDVLVHG�E\�6UDIID����\HDUV�DJR�

QDPHO\�WKDW�WKH�ODZ�RI�GHFUHDVLQJ�RU�GLPLQLVKLQJ�UHWXUQV�DQG�WKH�ODZ

RI�LQFUHDVLQJ�UHWXUQV�SHUWDLQ�WR�IXQGDPHQWDOO\�GLIIHUHQW�SUREOHP�DUHDV

RI�HFRQRPLF�WKHRU\��:KLOH�µ�W�KH�ODZ�RI�GLPLQLVKLQJ�UHWXUQV�KDV�ORQJ

EHHQ�DVVRFLDWHG�PDLQO\�ZLWK�WKH�SUREOHP�RI�UHQW�������EXW�DOVR�WKH�FRVW

RI�WKH�SURGXFW¶��µWKH�ODZ�RI�LQFUHDVLQJ�UHWXUQV�������ZDV�UHJDUGHG�DV�DQ

LPSRUWDQW�DVSHFW�RI�WKH�GLYLVLRQ�RI�ODERXU��DQG�WKXV�UDWKHU�DV�D�UHVXOW

RI� JHQHUDO� HFRQRPLF� SURJUHVV� WKDQ� RI� DQ� LQFUHDVH� LQ� WKH� VFDOH� RI

SURGXFWLRQ�¶����������������$V�6RORZ�SRLQWV�RXW��WKH�IDFW�WKDW�ZKDW�LV

UHTXLUHG�WR�HQGRJHQLVH�JURZWK�LQ�WKH�1*7�PRGHOV�DUH�FRQVWDQW�UHWXUQV

WR�FDSLWDO��UDWKHU�WKDQ�LQFUHDVLQJ�UHWXUQV�WR�VFDOH��LPSOLHV�WKDW�ZKDW�LV

DW�VWDNH�LV�QRW�VR�PXFK�WKH�WKHRU\�RI�SURGXFWLRQ��µGLYLVLRQ�RI�ODERXU¶

DQG� µJHQHUDO� HFRQRPLF� SURJUHVV¶�� EXW� WKH� µWKHRU\� RI� UHQWV¶�� :KDW

UHDOO\� PDWWHUV� LV� WKDW� GLPLQLVKLQJ� UHWXUQV� WR� FDSLWDO� DUH� DEVHQW�� ,I

GLPLQLVKLQJ�UHWXUQV�DUH�PDLQO\�DWWULEXWHG�WR�WKH�SUHGRPLQDQFH�RI�µWKH

ZRUOG�RI�VFDUFLW\¶���EH�LW�WKDW��KLJK�TXDOLW\��ODQG�LV�VFDUFH�RU�WKDW�WKHUH

DUH�GLPLQLVKLQJ�UHWXUQV�WR�SK\VLFDO�FDSLWDO��DQG�D�IDOOLQJ�UDWH�RI�SURILW�

GXH� WR� WKH� H[RJHQRXVO\� JLYHQ� OLPLWV� WR� WKH� VXSSO\� RI� �KLJK� TXDOLW\�

ODERXU�DQG�RU�WHFKQRORJ\���WKHQ�FRQVWDQW�UHWXUQV�WR�FDSLWDO�FDQ�EH�VHHQ

WR�LPSO\�WKH�DEVHQFH�RI�VFDUFLW\��$V�.XU]�DQG�6DOYDGRUL�����������SXW

LW�� µ�V�HHQ� IURP� WKLV� SHUVSHFWLYH�� WKH� 1*0V� >1HZ� *URZWK� 0RGHOV@

ZLWK�FRQVWDQW�UHWXUQV�WR�VFDOH�ZLWK�UHVSHFW�WR�DFFXPXODEOH�IDFWRUV�DUH

FRPSDUDEOH�WR�D�5LFDUGLDQ�FRUQ�PRGHO� LQ�ZKLFK�ODQG� LV�D� IUHH�JRRG¶

�HPSKDVLV�LQ�WKH�RULJLQDO��

,Q�QHR�FODVVLFDO�SDUODQFH�� D� VLPLODU� ORJLF� LV� H[SUHVVHG�E\� VD\LQJ� WKDW

WKH� PDUJLQDO� SURGXFWLYLW\� RI� VLQJOH�IDFWRU� FDSLWDO�� KXPDQ� FDSLWDO�

UHVHDUFK���GHSHQGLQJ�RQ�WKH�PRGHO�VSHFLILFDWLRQ���LV�LQGHSHQGHQW�RI�LWV

VWRFN�WKH� QXPEHU� RI� UHVHDUFKHUV�� :KDW� WKLV� LPSOLHV� LV� WKDW� SDUWLDO

IDFWRU� YDULDWLRQ� EHWZHHQ� ODERXU� DQG� FDSLWDO� LV� HIIHFWLYHO\� EHLQJ

DEDQGRQHG��ZKHWKHU�RU�QRW� WKH�PRGHO�LV�D�VLQJOH�IDFWRU�RU�D�PXOWLSOH

IDFWRU�RQH��,Q�WKH�FDVH�RI�WKH�VLPSOH�$.�PRGHOV��WKLV�LV�VHOI�HYLGHQW��,Q

WKH� FDVH� RI� DOO� RWKHU� 1*7� PRGHOV�� ZKLFK� UHLQWURGXFH� IDFWRU
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VXEVWLWXWLRQ� E\� GLVWLQJXLVKLQJ� EHWZHHQ� DFFXPXODEOH� DQG� QRQ�

DFFXPXODEOH� IDFWRUV�� WKH� SRLQW� LV� WKDW�� LQ� RUGHU� WR� REWDLQ� �DW� OHDVW�

FRQVWDQW� UHWXUQV� ZLWK� UHVSHFW� WR� DFFXPXODEOH� IDFWRUV� �L�H�� SK\VLFDO

FDSLWDO� DQG� VRPH� H[SUHVVLRQ� IRU� NQRZOHGJH� DV� D� VHSDUDWH� IDFWRU� RI

SURGXFWLRQ��� LW�KDV� WR�EH�DVVXPHG� WKDW� WKH�TXDOLW\�RI�HLWKHU� ODERXU�RU

�SK\VLFDO��FDSLWDO�ULVHV�ZLWK�WKH�LQFUHDVH�LQ�LQSXW�RI�WKH�FRUUHVSRQGLQJ

IDFWRU��,I�GLPLQLVKLQJ�UHWXUQV�LQ�6RORZ¶V�PRGHO�DUH�WDNHQ�WR�PHDQ��LQ

DQDORJ\�WR�YRQ�7K�QHQ�UDWKHU�WKDQ�5LFDUGR��WKDW��DV�D�JLYHQ�DPRXQW�RI

ODERXU�RI�WKH�VDPH�TXDOLW\�KDV�WR�VHUYLFH�PRUH�DQG�PRUH�RI�WKH�VDPH

FDSLWDO��WKHQ�FRQVWDQW�UHWXUQV�WR�FDSLWDO�DUH�RQO\�SRVVLEOH�LI�WKH�TXDOLW\

RI�ODERXU�ULVHV�LQ�SURSRUWLRQ�WR�DGGHG�FDSLWDO��2U�HOVH��LI�WKH�6RORZLDQ

PRGHO� LV� LQWHUSUHWHG� DV� PHDQLQJ� WKDW�� DV� WKH� XVH� RI� FDSLWDO� LV

LQWHQVLILHG�� WKH� HFRQRP\� KDV� WR� EULQJ� LQWR� XVH� ROGHU� DQG� ROGHU

YLQWDJHV�� WKHQ�FRQVWDQW� UHWXUQV� WR�FDSLWDO�DOWHU� WKH� VLWXDWLRQ�VXFK� WKDW

WKH� TXDOLW\� RI� FDSLWDO� ULVHV� SURSRUWLRQDOO\� ZLWK� WKH� LQWURGXFWLRQ� RI

DGGLWLRQDO�FDSLWDO�WR�WKH�HFRQRP\��7KH�PRVW�REYLRXV�LQWHUSUHWDWLRQ�RI

WKLV�LQGXFHG�ULVH�LQ�TXDOLW\�RI�ODERXU�DQG�RU�FDSLWDO�LV�WKDW�RI�HPERGLHG

WHFKQRORJLFDO� SURJUHVV�� D� FRQFHSW� WKDW� XQGHUOLHV� WKH� QRWLRQ� RI� MRLQW

SURGXFWLRQ�DV�ZHOO�DV�WKH�.DOGRULDQ�WHFKQLFDO�SURJUHVV�IXQFWLRQ����

7KH�1*7��KRZHYHU�� LQVLVWV�RQ� WUHDWLQJ� WKH� WZR�IDFWRUV�RI�SURGXFWLRQ

DV� WRWDOO\� VHSDUDWH�HQWLWLHV��RU�PRUH�SUHFLVHO\��RQ� WUHDWLQJ�NQRZOHGJH

DV� DQ� DGGLWLRQDO� IDFWRU� RI� SURGXFWLRQ� UDWKHU� WKDQ� WKH� SURGXFW� RI� WKH

LQWHUDFWLRQ� EHWZHHQ� ODERXU� DQG� FDSLWDO�� 7KXV�� $JKLRQ� DQG� +RZLWW

DFFRPPRGDWH� �SK\VLFDO�� FDSLWDO� DFFXPXODWLRQ� E\� DUJXLQJ� WKDW� LW� LV

µFRPSOHPHQWDU\¶� WR� LQQRYDWLRQ� �L�H�� NQRZOHGJH� SURGXFWLRQ�� WKURXJK

LWV� HIIHFW� RQ� WKH� SURILWDELOLW\� RI� UHVHDUFK��7KH\� DGPLW�� KRZHYHU�� WKDW

µWKHUH� DUH�PDQ\� UHDVRQV� IRU� WKLQNLQJ� WKDW� SROLFLHV� WKDW� IDYRU� FDSLWDO

DFFXPXODWLRQ� ZLOO� JHQHUDOO\� DOVR� VWLPXODWH� LQQRYDWLRQ� DQG� UDLVH� WKH

ORQJ�UXQ� JURZWK� UDWH¶�� DGGLQJ� LQ� D� IRRWQRWH� WKDW� µ�D�QRWKHU� UHDVRQ�

ZKLFK�GRHV�QRW�KRZHYHU�ILW�HDVLO\�LQWR�WKH�SUHVHQW�IUDPHZRUN��LV�WKDW

FDSLWDO�JRRGV�HPERG\�WHFKQRORJLHV�¶��$JKLRQ�DQG�+RZLWW������������

2EYLRXVO\�� RQFH� WKH� YRQ�7K�QLDQ� ORJLF� RI� SDUWLDO� IDFWRU� YDULDWLRQ� LV

XQGHUPLQHG�� WKHUH� LV� QR� ORJLFDO� UHDVRQ� WR� DVVXPH� WKDW� WKH� ULVH� LQ

TXDOLW\�RI� ODERXU�RU� FDSLWDO�RFFXUULQJ�ZLWK�DQ� LQFUHDVH� LQ�RQH�RI� WKH
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IDFWRUV��LV�SURSRUWLRQDWH�WR�WKLV�LQFUHDVH��7KLV�LV�VLPSO\�DQ�DVVXPSWLRQ

WKDW�HQVXUHV�WKDW�JURZWK�GRHV�QRW�WDNH�WKH�IRUP�RI�D�µ%LJ�%DQJ¶��EXW�LV

EDODQFHG� �UDWKHU� WKDQ� VWDWLRQDU\���2QFH� D� SURGXFWLRQ� IXQFWLRQ� RI� WKH

IRUP�)��/��.��$��GN�GW��G$�GW��LV�DVVXPHG�WR�EH�KRPRJHQRXV�RI�GHJUHH

PRUH�WKDQ�RQH�LQ�DOO�LWV�DUJXPHQWV�H[FHSW�/��1*7�PRGHOV�µSURGXFH�D

VRUW� RI� %LJ� %DQJ� WKDW� UREV� �WKHP�� RI� DOO� SODXVLELOLW\� RU� HYHQ� RI� WKH

FDSDFLW\�WR�UHSUHVHQW�WKH�ZRUOG�RI�VFDUFLW\�¶��6RORZ������������

:KDW� 6RORZ� RYHUORRNV�� WKRXJK�� LV� WKDW� µWKH� ZRUOG� RI� VFDUFLW\¶� LV

DOUHDG\� REVROHWH� LQ� WKH� FDVH� RI� EDODQFHG� JURZWK�� VLPSO\� EHFDXVH� D

SODXVLEOH�HFRQRPLF�LQWHUSUHWDWLRQ�RI�EDODQFHG�JURZWK�G\QDPLFV�KDV�WR

GR�DZD\�ZLWK�SDUWLDO�IDFWRU�YDULDWLRQ��:KLOH�WKLV�YLRODWHV�QHR�FODVVLFDO

YDOXH� WKHRU\���RU� WKH�V\PPHWU\�EHWZHHQ�*RVVHQ¶V� LGHD�RI�KRXVHKROG

EHKDYLRXU�DQG�WKH�µ7K�QLDQ¶�WKHRU\�RI��WKH�UHPXQHUDWLRQ�RI�IDFWRUV�RI�

SURGXFWLRQ���LW�RSHQV�WKH�ZD\�WR�DQ�XQGHUVWDQGLQJ�RI�NQRZOHGJH�DV�D

VRFLDO� HQWLW\� ZKLFK� UHVXOWV� IURP� WKH� FRQWLQXRXV� WHFKQRORJLFDO� DQG

RUJDQLVDWLRQDO� LQWHUSOD\� RI� ODERXU� DQG� FDSLWDO�� 7KH� LQFUHDVLQJ

HFRQRPLF� LPSRUWDQFH�RI� VXFK� VRFLDO�NQRZOHGJH�� WR� WKH� H[WHQW� WKDW� LW

FDQ� SHUKDSV� EH� UHJDUGHG� DV� D� VHSDUDWH� SURGXFWLYH� HQWLW\� LQ� WKDW� LW� LV

OHVV�DQG�OHVV�WLHG�WR�SK\VLFDO�IDFWRUV�RI�SURGXFWLRQ��LQGLYLGXDO�SHRSOH

DQG� PDFKLQHV��� ZRXOG� WKHQ� LWVHOI� EH� D� FRQVHTXHQFH� RI� SDVW

WHFKQRORJLFDO� SURJUHVV�� %RWK� WKH� SUHVHUYDWLRQ� DQG� SDVVLQJ� RQ� RI

NQRZOHGJH� DV� ZHOO� DV� LWV� WUDQVIRUPDWLRQ� LQWR� JRRGV� DQG� VHUYLFHV� LV

IDFLOLWDWHG�DQG�UDWLRQDOLVHG�LQ�WKH�FRXUVH�RI�HFRQRPLF�SURJUHVV�EDVHG

RQ�HPERGLHG�WHFKQLFDO�FKDQJH�

7KLV� LV� QRW� DQ� LQWHUSUHWDWLRQ� FRQWHPSODWHG� E\� WKH�1*7�� ,Q� IDFW�� WKH

1*7� GRHV� QRW� SURYLGH� DQ\� HFRQRPLF� DQDO\VLV� RI� WKH� IHDWXUH� RI

FRQVWDQW� UHWXUQV� WR� FDSLWDO�� RU� DFFXPXODEOH� IDFWRUV� RI� SURGXFWLRQ�� ,WV

VXEVWDQWLDO���UDWKHU�WKDQ�SXUHO\�DQDO\WLFDO�RU�PDWKHPDWLFDO���WUHDWPHQW

RI� EDODQFHG� JURZWK� G\QDPLFV� LV� VROHO\� FRQFHUQHG� ZLWK� LQFUHDVLQJ

UHWXUQV�WR�VFDOH�UDWKHU�WKDQ�WKH�DEVHQFH�RI�GLPLQLVKLQJ�UHWXUQV��WKDW�LV

ZLWK�WKH�WKHRU\�RI�µHFRQRPLF�SURJUHVV¶�UDWKHU�WKDQ�WKH�µWKHRU\�RI�UHQW¶�

$V� VHHQ�� LQFUHDVLQJ� UHWXUQV� WR� VFDOH� DUH� H[SODLQHG� LQ� WHUPV� RI

WHFKQRORJ\� RU� NQRZOHGJH� µH[WHUQDOLWLHV¶�� ZKHWKHU� WKHVH� EH� D� VLGH�



��

SURGXFW�RI�VRPH�HFRQRPLF�DFWLYLW\�RU�SDUW�RI�DQ�RUJDQLVHG�SURFHVV�RI

LQQRYDWLRQ��7KH�QRWLRQ�RI�µH[WHUQDOLWLHV¶�KDV�PHDQLQJ�RQO\�ZLWKLQ�WKH

QHR�FODVVLFDO� �]HUR�UHQW�� EHQFKPDUN� QRWLRQ� RI� HIILFLHQW� PDUNHW

DOORFDWLRQ��6RPHWKLQJ� LV�DQ� µH[WHUQDOLW\¶�EHFDXVH� LW� LV�H[WHUQDO� WR� WKH

PDUNHW�� L�H�� FDQQRW� EH� WUDQVDFWHG� WKURXJK� WKH� PDUNHW� DQG� ZLOO�

WKHUHIRUH��QRW�EH�µSURSHUO\¶�FRPSHQVDWHG�

$QRWKHU�ZD\�RI� VD\LQJ� WKLV� LV� WKDW� DQ� µH[WHUQDOLW\¶� LV� WKH�XWLOLW\�RI� D

YDULDEOH�LQ�WKH�SURGXFWLRQ�IXQFWLRQ�ZKLFK�LV�QRW�µXQGHU�FRQWURO¶�LQ�WKH

VHQVH�WKDW�LW�LV�QRW�UHIOHFWHG�LQ�PDUNHW�SULFHV��7KH�HIILFLHQF\�RI�PDUNHW

DOORFDWLRQ��RU�WKH�SDUHWR�RSWLPDOLW\�RI�FRPSHWLWLYH�SULFLQJ���LQ�WXUQ��LV

D�IXQFWLRQ�RI� WZR�IDFWRUV�� WKDW�JRRGV�EH�SULYDWH�JRRGV� �L�H�� WKDW� WKHLU

XVH� LV� ULYDOURXV��DQG� WKDW�JRRGV�DQG�IDFWRUV�EH�VFDUFH��$V�VHHQ��DV�D

IDFWRU�RI�SURGXFWLRQ�NQRZOHGJH�LV�QRW�VFDUFH��0RUH�SUHFLVHO\�� LI� LW� LV

DUJXHG� WKDW� NQRZOHGJH� DFFRXQWV� LQ� VRPH�ZD\� IRU� �DW� OHDVW�� FRQVWDQW

UHWXUQV� WR� FDSLWDO� RU� DFFXPXODEOH� IDFWRUV� RI� SURGXFWLRQ� DQG� LI

NQRZOHGJH�LV��DW�WKH�VDPH�WLPH��FRQFHSWXDOLVHG�DV�D�VHSDUDWH�IDFWRU�RI

SURGXFWLRQ� UDWKHU� WKDQ� DV� D� E\�SURGXFW� RI� HPERGLHG� WHFKQLFDO

SURJUHVV�� WKHQ� LW� PXVW� EH� JLYHQ� LQ� WKH� IRUP� RI� VRPH� SUH�H[LVWLQJ

µSXEOLF� IXQG¶� �IRU� HDFK�SHULRG�RI� SURGXFWLRQ�� RQ�ZKLFK� WKH� VWDQGDUG

IDFWRUV�RI�SURGXFWLRQ�FDQ�GUDZ�WR�DFKLHYH�WKH�TXDOLW\��RU�SURGXFWLYLW\�

LQFUHDVH� WKDW� DFFRXQWV� IRU� FRQVWDQW� UHWXUQV�� 7KLV� µIXQG¶� PD\� QRW� EH

OLPLWOHVV�� EXW� LW�ZLOO�� E\� GHILQLWLRQ�� DOZD\V� EH� VXIILFLHQW� WR� DOORZ� �DW

OHDVW��FRQVWDQW�UHWXUQV�WR�DOO�DFFXPXODEOH�IDFWRUV�WR�PDWHULDOLVH�

,Q�RUGHU�WR�IXQFWLRQ�LQ�WKLV�ZD\�DV�D�IDFWRU�RI�SURGXFWLRQ��NQRZOHGJH

DV�D�JRRG�PXVW�EH�HLWKHU�IUHH�RU�DW�OHDVW�SXEOLF��GHSHQGLQJ�RQ�ZKHWKHU

RU�QRU�LWV�UHSURGXFWLRQ�LQYROYHV�RSSRUWXQLW\�FRVWV��,I�WKH�DVVXPSWLRQ�LV

WKDW�NQRZOHGJH�VRPHKRZ�UHSURGXFHV�LWVHOI�FRVWOHVVO\��WKHQ�LW�LV�D�IUHH

JRRG�LQ�WKH�VDPH�ZD\�DV��VD\��VXQVKLQH��RQ�D�WURSLFDO�LVODQG���7KLV�LV

DQ� DQDORJ\� KLJKOLJKWHG� E\� .XU]� DQG� 6DOYDGRUL� ������� DQG� .XU]

�������� ,I� NQRZOHGJH� LV� FRQVWUXHG� DV� VRPH� QRQ�GHSUHFLDWLQJ

&UXVRQLDQ�SODQW�FDSLWDO�JURZLQJ�LQGHILQLWHO\�DW�D�FRQVWDQW�UDWH��DV��IRU

H[DPSOH�� LQ� 5RPHU� ������� LW� FRUUHVSRQGV� WR� ODQG� DV� IUHH� JRRG� LQ� D

5LFDUGLDQ�FRUQ�PRGHO��$�VOLJKWO\�OHVV�HVRWHULF�LQWHUSUHWDWLRQ�LV�WKDW�WKH
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SURGXFWLRQ�RI�NQRZOHGJH�LV�QRW�IUHH�IURP�WKH�SRLQW�RI�YLHZ�RI�VRFLHW\

RYHU�WLPH��HYHQ�WKRXJK�LW�PD\�DSSHDU�WR�EH�D�IUHH�JRRG�IURP�WKH�SRLQW

RI�YLHZ�RI�DQ�LQGLYLGXDO�SURGXFHU�DW�DQ\RQH�SRLQW�LQ�WLPH��EXW�WKDW�LWV

UHSURGXFWLRQ� RYHU� WLPH� LQYROYHV� RSSRUWXQLW\� FRVWV�� ,Q� WKLV� FDVH�� WKH

µSXEOLF�IXQG¶�RI�NQRZOHGJH�ZRXOG�FRQWDLQ�D�SXUH�SXEOLF�JRRG�ZKLFK

LV�UHSURGXFHG�DQHZ�LQ�HYHU\�SHULRG�RI�SURGXFWLRQ�

+HQFH��LI�NQRZOHGJH�LV�UHJDUGHG�DV�WKH�SULPH�GULYHU�EHKLQG�EDODQFHG

JURZWK�G\QDPLFV�LQ�WKH�ZD\�VXJJHVWHG�E\�WKH�1*7��QHLWKHU�DV�D�IDFWRU

RI�SURGXFWLRQ�QRU�DV�D�JRRG�FDQ�LW�EH�HIILFLHQWO\�DOORFDWHG�WKURXJK�WKH

PDUNHW�� 7KLV� DFFRUGV�ZLWK� WKH� QRWLRQ� RI� µH[WHUQDOLWLHV¶� WR� WKH� H[WHQW

WKDW�NQRZOHGJH�LV�QRW�MXVW�VRPHWKLQJ�WKDW�JHQHUDWHV�µH[WHUQDOLWLHV¶�EXW

LV� LWVHOI� DQ� H[WHUQDOLW\�� L�H�� VRPHWKLQJ� WKDW� FDQQRW� EH� WUDQVDFWHG

WKURXJK� WKH� PDUNHW�� +RZHYHU�� LW� LV� RQO\� E\� FRQFHSWXDOLVLQJ� WKH

G\QDPLFV�RI�D� µNQRZOHGJH�GULYHQ¶�HFRQRP\�LQ� WHUPV�RI�H[WHUQDOLWLHV

WKDW�WKH�TXHVWLRQ�RI�PDUNHW�DOORFDWLRQ�DULVHV�LQ�WKH�ILUVW�SODFH��7R�SXW�LW

DQRWKHU� ZD\�� WKH� QRWLRQ� RI� µH[WHUQDOLWLHV¶� LV� IXQGDPHQWDOO\� D� VWDWLF

RQH��GHILQHG� LQ� WKH�FRQWH[W�DQG�DJDLQVW� WKH�EHQFKPDUN�RI� �]HUR�UHQW�

PDUNHW� DOORFDWLRQ�� :LWK� WKLV� LPSOLFLW� LGHDO� EHQFKPDUN� LQ� PLQG�� WKH

SROLF\� SUREOHP� WKDW� DULVHV� QDWXUDOO\�� LV� RQH� RI� KRZ� WR� LQWHUQDOLVH

H[WHUQDOLWLHV�� 7KLV� LV� HVVHQWLDOO\� D� SUREOHP� RI� KRZ� WR� GHVLJQ� SULYDWH

SURSHUW\�ULJKWV��:LWK�H[WHUQDOLWLHV��D�ZHGJH�LV�GULYHQ�EHWZHHQ�SULYDWH

DQG�VRFLDO�UHWXUQV��EHFDXVH�WKH�SURYLVLRQ�RI�D�SULYDWH�JRRG�DIIHFWV�WKH

SURYLVLRQ�RI�D�SXEOLF�JRRG��DLU��ZDWHU��NQRZOHGJH��� ,Q�SULQFLSOH�� WKLV

ZHGJH�FDQ�EH�QDUURZHG�RU�UHPRYHG�E\�PDNLQJ�WKH�V\VWHP�RI�SULYDWH

SURSHUW\�ULJKWV�PRUH�HQFRPSDVVLQJ�RU�FRPSOHWH��LQ�SDUWLFXODU�LI�SXEOLF

JRRGV�KDYH�WKH�SURSHUW\�RI�EHLQJ��DW�OHDVW�SDUWLDOO\��H[FOXGDEOH��$V�D

JRRG��NQRZOHGJH�LV��RI�FRXUVH��SUHFLVHO\�RI�WKLV�QDWXUH��,Q�UHDOLW\��PRVW

NQRZOHGJH� LV� QRQ�ULYDOURXV� DQG�� WR� D� ODUJH� H[WHQW� DW� OHDVW�

H[FOXGDEOH����7KLV�LPSOLHV�WKDW�PDUNHW�DOORFDWLRQ�LV�DW�OHDVW�SRVVLEOH��LI

QRW�HIILFLHQW�

µ7KH�IHDWXUH�WKDW�PDNHV�D�JRRG�FROOHFWLYH�UDWKHU�WKDQ�SULYDWH���� LV� WKH

SRVVLELOLW\�RI�VLPXOWDQHRXV�HQMR\PHQW�RI�WKH�JRRG��QRW�WKH�SRVVLELOLW\

RI� SUHYHQWLQJ� RWKHUV¶� HQMR\PHQW�� 7KH� ILUVW� LVVXH� GHDOV� ZLWK� WKH
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HIILFLHQF\�RI�PDUNHW�DOORFDWLRQ��WKH�VHFRQG�ZLWK�LWV�IHDVLELOLW\��0DUNHW

DOORFDWLRQ�RI�SXEOLF�JRRGV�PD\� LQGHHG�EH� IHDVLEOH��EXW� WKDW�GRHV�QRW

PDNH�LW�HIILFLHQW�¶��0DUJOLQ��������������

7KH� IDFW� WKDW� �VRPH�� NQRZOHGJH� LV� SRWHQWLDOO\� H[FOXGDEOH� DQG� WKDW�

WKHUHIRUH��PDUNHW�DOORFDWLRQ�LV�IHDVLEOH��WKRXJK�QRW�WRWDOO\�HIILFLHQW��LV

SUHFLVHO\� ZKDW� LV� HPSKDVLVHG� E\� WKH� PRVW� DGYDQFHG� 1*7� PRGHOV

ZKLFK� WU\� WR�SURYLGH�DQ�HFRQRPLF�DQDO\VLV�RI�NQRZOHGJH�SURGXFWLRQ

�LQQRYDWLRQ��� 7KLV� HPSKDVLV� RQ� WKH� SRVVLELOLW\� WR� µSULYDWLVH¶

NQRZOHGJH�LV��KRZHYHU��GLIILFXOW�WR�UHFRQFLOH�ZLWK�LWV�SUHVXPHG�DELOLW\

�� DV� D� IDFWRU� RI� SURGXFWLRQ� �� WR� JHQHUDWH� FRQVWDQW� UHWXUQV� WR

DFFXPXODEOH�IDFWRUV��2QH�RI� WKH�FRQVHTXHQFHV�RI� LQWURGXFLQJ�SULYDWH

SURSHUW\�ULJKWV� WR�DOORZ�IRU� WKH�SULYDWH�DSSURSULDWLRQ�RI�UHWXUQV�IURP

NQRZOHGJH� LV� WKDW� WKLV�ZLOO�JHQHUDWH� DUWLILFLDO� VFDUFLW\�� FHUWDLQO\�ZLWK

UHJDUG�WR�WKH�XVH��DQG�SRVVLEOH�UHSURGXFWLRQ��RI�NQRZOHGJH��DQG�PRVW

OLNHO\� DOVR� ZLWK� UHVSHFW� WR� LWV� DFFHVVLELOLW\�� $V� VHHQ�� IRU� FRQVWDQW

UHWXUQV�WR�DFFXPXODEOH�IDFWRUV�WR�PDWHULDOLVH�LW�LV��KRZHYHU��QHFHVVDU\

IRU�ERWK� ODERXU�DQG��VWDQGDUG��FDSLWDO� WR�EH�DEOH� WR� IUHHO\�GUDZ�RQ�D

µSXEOLF¶� RU� µVRFLHWDO� IXQG¶� RI� NQRZOHGJH� VXFK� WKDW� WKHLU

TXDOLW\�SURGXFWLYLW\� FDQ� LQFUHDVH� LQGHSHQGHQWO\� RI� WKHLU� VWRFN�� 7KLV

µSDUDGR[¶�RI� WKH�1*7�LV�HDVLO\�RYHUORRNHG� LQ� WKH� IRJ�FUHDWHG�E\� WKH

QRWLRQ�RI�µH[WHUQDOLW\¶��,W�LV�WKLV�QRWLRQ�ZKLFK�IXQFWLRQV�DV�D�µEULGJH¶

EHWZHHQ�WKH�G\QDPLF�DQDO\VLV�RI�JURZWK�PHFKDQLVPV��NQRZOHGJH�DV�D

IDFWRU�RI�SURGXFWLRQ��DQG�WKH�VWDWLF�DQDO\VLV�RI�DOORFDWLYH�PHFKDQLVPV

�NQRZOHGJH� DV� D� JRRG��� DQG� ZKLFK� DOORZV� WKH� 1*7� WR� LJQRUH� WKH

LPSOLFDWLRQV� DULVLQJ� IURP� LWV� PDWKHPDWLFDO� IRUPXODWLRQ� RI� EDODQFHG

JURZWK� G\QDPLFV� �FRQVWDQW� UHWXUQV�� LQ� IDYRXU� RI� DQ� HFRQRPLF

LQWHUSUHWDWLRQ��LQFUHDVLQJ�UHWXUQV�EDVHG�RQ�H[WHUQDOLWLHV��ZKLFK�RSHQV

WKH� ZD\� WR� VDIHJXDUG�� LI� QRW� QHR�FODVVLFDO� YDOXH� WKHRU\�� DW� OHDVW� WKH

LQVWLWXWLRQDO�IUDPHZRUN�RI�D�SULYDWH�PDUNHW�HFRQRP\�

������ .QRZOHGJH� DV� D� SXEOLF�SULYDWH� JRRG�� 0RQRSROLVWLF

FRPSHWLWLRQ�DQG�WKH�UROH�RI�WKH�VWDWH

*LYHQ��KRZHYHU��WKDW�WKH�1*7�FKRRVHV�WR�FRQFHSWXDOLVH�LWV�HFRQRPLF
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H[SODQDWLRQ�RI�JURZWK�G\QDPLFV�LQ�WHUPV�RI�LQFUHDVLQJ�UHWXUQV�WR�VFDOH

EDVHG� RQ� NQRZOHGJH� H[WHUQDOLWLHV� RI� VRPH� IRUP�� ZKDW� DUH� WKH

LPSOLFDWLRQV� IRU� WKH� UROH� RI� WKH� VWDWH� LQ� WKH� µNQRZOHGJH�GULYHQ¶

HFRQRP\"�7R�SXW�LW�DQRWKHU�ZD\��GRHV�WKLV�IUDPHZRUN�SURYLGH�D�UROH

IRU�µSXEOLF�SULYDWH�SDUWQHUVKLSV¶���LQ�VFLHQFH�LQ�SDUWLFXODU���WR�SURPRWH

JURZWK�� DV� LV� VXJJHVWHG�E\� WKH� FXUUHQW� HPSKDVLV� RI� WKH� µ7KLUG�:D\¶

SROLF\�DJHQGD�RQ�ERWK�µHQGRJHQRXV��NQRZOHGJH�GULYHQ��JURZWK¶�DQG

µSXEOLF�SULYDWH�SDUWQHUVKLSV¶"

&OHDUO\��µSXEOLF�SULYDWH�SDUWQHUVKLSV¶�LQ�VFLHQFH��RU�8,5V��ZLOO�RQO\�EH

D�PHDQLQJIXO�IRUP�RI�JRYHUQPHQW�LQWHUYHQWLRQ�ZKHUH�HQWUHSUHQHXULDO

HIIRUWV�� L�H�� FRQVFLRXVO\� RUJDQLVHG� LQQRYDWLRQ� SURFHVVHV�� SOD\� D

VLJQLILFDQW�UROH�LQ�NQRZOHGJH�DFFXPXODWLRQ�DQG�JURZWK�JHQHUDWLRQ��,I

NQRZOHGJH�IRUPDWLRQ�LV�D�SXUHO\�DFFLGHQWDO�E\�SURGXFW�RI�VRPH�RWKHU

HFRQRPLF� DFWLYLW\�� VXFK� DV� WKH� DFFXPXODWLRQ� RI� SK\VLFDO� FDSLWDO

�$UURZ��� KXPDQ� FDSLWDO� �/XFDV�� RU� HYHQ� FRQVFLRXV� UHVHDUFK� HIIRUWV

�5RPHU� ������� DQ\� JRYHUQPHQW� SROLF\� ZKLFK� UDLVHV� WKH� VDYLQJ�

LQYHVWPHQW� UDWH�ZLOO�KDYH� WKH�GHVLUHG�HIIHFW�RQ�JURZWK��)XUWKHUPRUH�

ZKHUH�VSHFLILF�VRXUFHV�RI�HQGRJHQRXV�JURZWK�DUH�HPSKDVLVHG��VXFK�DV

OHDUQLQJ�E\�GRLQJ�� LQWHQWLRQDO� HGXFDWLRQ� HIIRUWV�� RU� 5	'� DFWLYLWLHV�

GLUHFW� JRYHUQPHQW� LQWHUYHQWLRQ�� VXFK� DV� 5	'� VXEVLGLHV� DQG

LQYHVWPHQW� LQ� WKH� HGXFDWLRQDO� DQG� UHVHDUFK� LQIUDVWUXFWXUH�� DSSHDUV� WR

EH� D� PRUH� REYLRXV� FDQGLGDWH� IRU� SROLF\� GHVLJQ� WKDQ� PHDVXUHV

VXSSRUWLQJ� GLUHFW� DQG� GHFHQWUDOLVHG� FROODERUDWLRQ� �� SDUWQHUVKLS� �

EHWZHHQ�SXEOLF�VHFWRU�LQVWLWXWLRQV�DQG�SULYDWH�FRPSDQLHV��$W�WKH�YHU\

OHDVW�� VXFK� PRGHOV� GR� QRW� SURYLGH� DQ\� DUJXPHQWV� WR� VXSSRVH

RWKHUZLVH�

7KH� PDLQ� WHQHW� RI� ODWHU� 1*7� PRGHOV�� ZKLFK� VWUHVV� WKH� UROH� RI

LQQRYDWLRQ�� LV� WKDW� WKH� LQWHUPHGLDWH� JRRGV� VHFWRU� LV� FKDUDFWHULVHG� E\

PRQRSROLVWLF�FRPSHWLWLRQ�DQG�SURGXFW�LQQRYDWLRQ��UDWKHU�WKDQ�SURFHVV

LQQRYDWLRQ����DQG�LV�G\QDPLFDOO\�HIILFLHQW��WKDW�LV��WKH�UHQWV�HDUQHG�DUH

µWUXH¶�LQQRYDWLRQ�UHQWV�UDWKHU�WKDQ�VWDWLF�PRQRSRO\�UHQWV��7KH�FULWLFDO

DVVXPSWLRQ��LQGHSHQGHQWO\�RI�WKH�H[DFW�GHJUHH�RI�LPSHUIHFWLRQ�LQ�WKH

DVVXPHG� PDUNHW� VWUXFWXUH� �� L�H�� PRQRSROLVWLF� FRPSHWLWLRQ� LQ� 5RPHU
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�������� ROLJRSROLVWLF� LQ� *URVVPDQ� DQG� +HOSPDQ� �����D�� RU

PRQRSROLHV� LQ� $JKLRQ� DQG� +RZLWW� ������� �� LV� WKDW� LQWHUPHGLDWH

PDUNHWV�DUH�FRQWHVWDEOH�PDUNHWV��,Q�RWKHU�ZRUGV��ZLWK�IUHH�HQWU\�WR�WKH

UHVHDUFK�VHFWRU��µVXSHU�SURILWV¶�ZLOO�EH� WHPSRUDU\�� ,Q�5RPHU¶V�������

DGRSWLRQ� RI� PRQRSROLVWLF� FRPSHWLWLRQ�� WKH� UHVWULFWLYH� DVVXPSWLRQV

PDGH� E\� &KDPEHUOLQ� �IRU� KLV� ODUJH� JURXS� PRGHO�� DQG� UHSHDWHG� E\

'L[LW�DQG�6WLJOLW]����������LQ�SDUWLFXODU�V\PPHWULF�&(6�DQG�LGHQWLFDO

FRVW� IXQFWLRQV� �� HQVXUH� WKDW� µVXSHU�SURILWV¶� ZLOO� EH� ZLSHG� RXW� LQ� D

�VKRUW� SHULRG�� HTXLOLEULXP� PRGHO� ZLWK� IUHH� HQWU\�� ,Q� WKH

µ6FKXPSHWHULDQ¶� PRGHOV�� LW� LV� WKH� SDUWLFXODU� SDWHQW�UDFLQJ� PRGHO

DGRSWHG�ZKLFK� HQVXUHV� WKDW� WHFKQRORJLFDO� OHDGHUVKLS� ZLOO� HYHQWXDOO\

EH�NLOOHG�RII�E\�PDNLQJ�SUH�HPSWLYH�SDWHQWLQJ�D�QRQ�YLDEOH�VWUDWHJ\�

0RUH� JHQHUDOO\�� ZKDWHYHU� WKH� SUHFLVH� VSHFLILFDWLRQ� RI� LQQRYDWLRQ

SURFHVVHV�LQ�WKHVH�PRGHOV��LQ�RUGHU�IRU�FRPSHWLWLRQ�LQ�5	'�WR�HQVXUH

WKDW� PRQRSROLHV� LQ� WKH� LQWHUPHGLDWH� µSURGXFW¶� PDUNHW� ZLOO� EH� VKRUW�

OLYHG��LW�KDV�WR�EH�DVVXPHG�WKDW�WKH�SUHVHQW��ORFDO��PRQRSROLVW�ZLOO�QRW

HQJDJH�LQ�UHVHDUFK��,I�WKLV�LV�QRW�WKH�FDVH�IRU�OHJDO�UHDVRQV��WKH�FKRLFH

WKHQ� LV�EHWZHHQ� D� V\PPHWULF� DQG�GHWHUPLQLVWLF� DXFWLRQ�PRGHO�ZKHUH

ILUPV�DUH�FRPSHOOHG�WR�FRPPLW�µRQFH�DQG�IRU�DOO¶�WR�DQ�HQWLUH�UHVHDUFK

SURMHFW��L�H��UHVHDUFK�FDQQRW�EH�VHTXHQWLDO�WR�GHWHU�SRWHQWLDO�HQWUDQWV��

RU� DQ� DV\PPHWULF� VWRFKDVWLF� PRGHO� ZLWK� D� VHTXHQFH� RI� LQQRYDWLRQV

ZKHUH�LQFHQWLYHV�DUH�GRPLQDWHG�E\�WKH�GLIIHUHQFH�EHWZHHQ�WKH�ILUP¶V

SURILWV� EHIRUH� DQG� DIWHU� WKH� LQQRYDWLRQ� UDWKHU� WKDQ� E\� WKH� VSHHG� RI

LQQRYDWLRQ� YLV�j�YLV� D� ULYDO�� DQG� ZKHUH� WKH� WLPH� LQWHUYDO� EHWZHHQ

LQYHQWLRQV� LV� QRW� DIIHFWHG� E\� HDFK� ILUP¶V� LQYHVWPHQW�� �5HLQJDQXP

������

,Q� ERWK� FDVHV�� XQGHUO\LQJ� WKH� G\QDPLF� HIILFLHQF\� RI� WKH� LQQRYDWLRQ

VHFWRU� LV� D�YLHZ�RI�NQRZOHGJH�DV�GLVFHUQLEOH� DQG� FRUUHFWO\� YDOXDEOH�

5HJDUGOHVV�RI�ZKHWKHU�XQFHUWDLQW\� LV� VLPSO\�DEVHQW� IURP� WKH�PRGHOV

�L�H��WKH�GDWH�RI�LQYHQWLRQ�LV�GHWHUPLQHG�RQFH�D�ILUP�ZLQV�D�SDWHQW�DQG

DXWRPDWLFDOO\� FRPPLWV� D� JLYHQ� IXQG� RI�5	'��� RU� µXQFHUWDLQWLHV¶� DUH

SHUIHFWO\� FRUUHODWHG� EHFDXVH� WKHUH� LV� RQO\� D� VLQJOH� UHVHDUFK� VWUDWHJ\

DYDLODEOH� WR� DOO� ILUPV� �'DVJXSWD� DQG� 6WLJOLW]� ���������� RU� WKHVH



��

µXQFHUWDLQWLHV¶� DUH� WRWDOO\� XQFRUUHODWHG� EXW� DOO� VWUDWHJLHV� DUH� HTXDOO\

HIIHFWLYH�RU�µULVN\¶��$JKLRQ�DQG�+RZLWW�������*URVVPDQ�DQG�+HOSPDQ

����D�� 'DVJXSWD� DQG� 6WLJOLW]� ��������� DQG� DOO� PRGHOV� DVVXPLQJ� D

3RLVVRQ� SURFHVV��� UHVHDUFK� VWUDWHJLHV� DUH� QR� GLIIHUHQW� IURP� RUGLQDU\

SURGXFW� VWUDWHJLHV�� (YHQ� LI� WKH� µ]HUR�SURILW¶� FRQGLWLRQ� �L�H�� WKH� VDPH

5	'� IXQFWLRQV� DFURVV� ILUPV�� DQG� FRPPLWPHQW� DUH� QRW� WKH� PDLQ

HOHPHQWV�RI� WKH�µWHPSRUDU\�PRQRSRO\¶�FDVH�� LGHQWLFDO� ULVN� OHYHOV�DQG

QRQ�VHTXHQWLDO� UHVHDUFK� HIIRUWV� VXJJHVW� WKDW� µXQFHUWDLQW\¶� LQ� WKH

LQQRYDWLRQ�SURFHVV�LV�DW�EHVW�RI�D�YHU\�OLPLWHG�QDWXUH��0RUHRYHU��VXFK

XQFHUWDLQW\� DULVHV� PDLQO\� IURP� EHOLHIV�H[SHFWDWLRQV� DERXW� ULYDOV¶

DFWLRQV� UDWKHU� WKDQ� IURP� XQFHUWDLQWLHV� LQKHUHQW� WR� WKH� SURGXFWLRQ� RI

NQRZOHGJH��+HQFH��HYHQ�LI�QR�IXUWKHU��H[RJHQRXV��DVVXPSWLRQV�DERXW

WKH�GXUDWLRQ�RI� UHVHDUFK� HIIRUWV� RU� WKH� FRUUHODWLRQ�RI�5	'� IXQFWLRQV

EHWZHHQ�ILUPV�DUH�PDGH���WKDW�LV��HYHQ�LI�WKH�PDLQ�FRQFHUQ�LV�QRW�ZLWK

WKH�G\QDPLF�HIILFLHQF\�RI�WKH�LQWHUPHGLDWH�JRRGV�VHFWRU���LQWHUPHGLDWH

LQSXW�FRVWV� �LQ�SUHVHQW�GLVFRXQWHG�YDOXH� WHUPV�� DUH�QHFHVVDULO\� WDNHQ

DV�JLYHQ�DQG�WHFKQRORJLFDO�RSSRUWXQLW\��DFURVV�VHFWRUV�RU�LQGXVWULHV�LQ

PXOWL�VHFWRUDO�PRGHOV��LV�VLPSO\�D�JLYHQ�VHW�RI�SURGXFWLRQ�SRVVLELOLWLHV

IRU�WUDQVODWLQJ�UHVHDUFK�UHVRXUFHV�LQWR�QHZ�SURGXFWLRQ�WHFKQRORJLHV�

:KLOH� IXOO� NQRZOHGJH� RI� FRVWV� �DQG� SULFHV�� LV�� RI� FRXUVH�� D� VWDQGDUG

QHR�FODVVLFDO�DVVXPSWLRQ��LQ�WKH�FDVH�ZKHUH�LQSXWV�FRQVLVW�RI�UHVHDUFK

SURMHFWV�� WKH� DVVXPSWLRQ� LV� WKDW� UHVHDUFK� LV� D� FRPPRGLW\�� L�H�� LW� LV

TXDQWLILDEOH�� FRGLILDEOH� DQG� FOHDUO\� GLVFHUQLEOH�� ,I� WKH� LQWHUPHGLDWH

SURGXFHU�EX\V�KLV�RU�KHU�LQSXWV�UDWKHU�WKDQ�SURGXFLQJ�WKHP�LQ�KRXVH�

L�H�� LI� WHFKQRORJ\� WUDQVIHU� IURP� D� UHVHDUFK� XQLW� LV� LQYROYHG�� WKH

XQGHUO\LQJ� PRGHO� LV� WKDW� RI� µOLQHDU¶� WUDQVIHU� DV� LQ� WKH� QHR�FODVVLFDO

PRGHO�GHYHORSHG�E\�$UURZ��VHH�VHFWLRQ���DERYH���7HFKQRORJ\�WUDQVIHU

LV� FRQFHSWXDOLVHG� DV� D� XQLOLQHDU� WUDQVIRUPDWLRQ� SURFHVV� RI� EDVLF

NQRZOHGJH� LQWR� µDSSOLHG¶� EOXH�SULQWV� DQG� ILQDO� FRQVXPSWLRQ� JRRGV�

:KHUH� WKH� �HFRQRPLF�� HYDOXDWLRQ� RI� UHVHDUFK� SURMHFWV� LV

XQSUREOHPDWLF�� WUDQVIHU� SHU� VH� LV� XQSUREOHPDWLF�� EXW� WUDGDELOLW\� �L�H�

WKH�DSSURSULDELOLW\�RI�SULYDWH�UHWXUQV��PD\�QRW�EH��7KDW�LV��EDUULHUV�WR

LQQRYDWLRQ�DULVH�QRW�EHFDXVH�NQRZOHGJH�LV�LQ�DQ\�ZD\�GLIIHUHQW�IURP

VWDQGDUG�FRPPRGLWLHV��EXW�EHFDXVH�LQQRYDWLRQ��DV�DQ\�RWKHU�HFRQRPLF
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DFWLYLW\�� LV� GULYHQ� E\� WKH� SURILW�PRWLYH�� $V� VHHQ�� WKH� EDUULHUV� WR

DSSURSULDELOLW\� DUH� FDXVHG� E\� KLJK� �XQLQVXUDEOH�� ULVN� �GXH� WR� WKH

GLVWDQFH�RI��EDVLF��UHVHDUFK�IURP�ILQDO�PDUNHWV���LQGLYLVLELOLWLHV�LQ�WKH

XVH� RI� LQIRUPDWLRQ� �RQ� WKH� GHPDQG�VLGH�� DQG� IL[HG� FRVWV� �RQ� WKH

VXSSO\�VLGH��

*LYHQ� WKLV� FRQFHSWXDOLVDWLRQ� RI� UHVHDUFK� DV� WKH� SURGXFWLRQ� RI

LQIRUPDWLRQ�� WKH� SUREOHP� IDFHG� E\� WKH� SROLF\�PDNHU� LQ� D� SULYDWH

PDUNHW�HFRQRP\�LV�WKDW�RI�VROYLQJ�WKH�WUDGH�RII�EHWZHHQ�WKH�SURWHFWLRQ

RI�WKH�LQQRYDWRUV¶�ULJKWV�WR�WKH�H[SORLWDWLRQ�RI�WKHLU�LQQRYDWLRQ�DQG�WKH

UDSLG�� VRFLDOO\� EHQHILFLDO� GLIIXVLRQ� RI� WKH� QHZ� LQIRUPDWLRQ� SURYLGHG

�+LUVKOHLIHU�������� ,Q�RWKHU�ZRUGV��JLYHQ� WKDW�SULYDWH�SURSHUW\� ULJKWV

DUH�GHHPHG�WR�EH�LQGLVSHQVDEOH�WR�LQQRYDWLRQ�DFWLYLW\�WDNLQJ�SODFH�DW

DOO�� WKH� VWDWH� WKHQ� KDV� WR� GHFLGH� KRZ� WR� GHVLJQ� SULYDWH� ULJKWV� WR

LQIRUPDWLRQ�VXFK� WKDW� VRFLDO�ZHOIDUH� LV�PD[LPLVHG�� L�H�� VRFLDO�EHQHILW

QHW�RI�WKH�LQHYLWDEOH�FRVWV�VRFLHW\�KDV�WR�LQFXU�LI�LW�FKRRVHV�QRW�WR�WUHDW

D� TXLQWHVVHQWLDOO\� SXEOLF� JRRG� �HQWUHSUHQHXUVKLS�� DV� D� PHULW� JRRG�

)LJXUH���LOOXVWUDWHV�WKH�SRLQW�LQ�VLPSOH�WHUPV�

'\QDPLF�VRFLDO�ZHOIDUH�KHUH�LV�GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH

VXP� RI� WKH� GLVFRXQWHG� SUHVHQW� YDOXH� RI� WKH� IORZ� RI� VRFLDO� EHQHILWV

�LQQRYDWLRQ�UHQWV�DQG�FRQVXPHU�VXUSOXV��DFURVV�VHFWRUV�DQG�WKH�VXP�RI

QHW�VRFLDO�FRVWV��VWDWLF�ZHOIDUH�GHDGZHLJKW�ORVVHV�PHDVXUHG�DJDLQVW�WKH

]HUR�UHQW�EHQFKPDUN�PRGHO�� RYHU� WLPH��7KH�JUDSK�GHSLFWV� QHW� VRFLDO

JDLQ� DV� D� IXQFWLRQ� RI� WKH� SHULRG� RI� UHQW� SURWHFWLRQ�� 7KH� LQYHUVH� 8�

VKDSH� RI� WKH� FXUYH� UHSUHVHQWLQJ� QHW� VRFLDO� EHQHILWV� IURP� LQQRYDWLRQ

RYHU�WLPH�UHIOHFWV�WKH�IDFW�WKDW��XQGHU�D�SULYDWH�SURSHUW\�ULJKWV�UHJLPH�

WKH�UDWH�RI�LQQRYDWLRQ�ZLOO�LQFUHDVH�ZLWK�WKH�GHJUHH�RI�SURWHFWLRQ�XQWLO

D�SRLQW�;
�LV�UHDFKHG��ZKHUH�SURWHFWLRQ�DOORZV�LQQRYDWRUV�WR�µUHVW�RQ

WKHLU�ODXUHOV¶��7KH�FXUYH�UHSUHVHQWLQJ�WKH�VXP�RI�QHW�VRFLDO�FRVWV�RYHU

WLPH��RQ�WKH�RWKHU�KDQG��UHIOHFWV�WKH�DVVXPSWLRQ�WKDW�VRFLHW\�GLVFRXQWV

IXWXUH�ORVVHV�DW�D�FHUWDLQ�UDWH�RI�WLPH�SUHIHUHQFH�VR�WKDW�FRVWV��ZHOIDUH

ORVVHV��DJJUHJDWHG�RYHU�WLPH�GR�QRW�ULVH�DW�WKH�VDPH�UDWH�DV�WKH�SHULRG

RI�SURWHFWLRQ�



��

$V� VHHQ�� WKH�FHQWUDO� FODLP�RI�1*7�PRGHOV� LV� WKDW� JURZWK� LV�GLUHFWO\

GULYHQ� E\� QRQ�ULYDOURXV� NQRZOHGJH�� %DUULHUV� WR� HQWU\� DUH�� WKHUHIRUH�

QRW� QDWXUDO�� DV� LQ� 6FKXPSHWHU� DQG�0DU[�� RU� WKH� QDWXUDO� HOHPHQWV� RI

VXFK�EDUULHUV��IL[HG�DQG�RU�VXQN�FRVWV�JLYLQJ�ULVH�WR�QRQ�FRQYH[LWLHV�

DUH�QRW�VXIILFLHQW�WR�RYHUFRPH�WKH�SUREOHP�RI� WRR�UDSLG� LPLWDWLRQ�IRU

SULYDWH�UHQWV�WR�EH�DSSURSULDEOH��+HQFH��WKH�VFDUFLW\�RI�LQQRYDWLRQ�KDV

WR� EH� DUWLILFLDOO\� FUHDWHG� E\� WKH� VWDWH� �RU� DW� OHDVW� VXFK� DUWLILFLDO� UHQW

FUHDWLRQ� EHFRPHV� PRUH� LPSRUWDQW��� (VSHFLDOO\� ZKHUH� PDUNHWV� DUH

DVVXPHG� WR� EH� FRQWHVWDEOH�� WKH�PDLQ� HPSKDVLV� RI� SROLF\� ZLOO� EH� RQ

SDWHQW�SURWHFWLRQ�DV�ZHOO�DV�ILQDQFLDO�LQFHQWLYHV��WD[�EUHDNV�RU�FUHGLWV�

5	'�VXEVLGLHV�� WR� HQFRXUDJH� LQQRYDWLRQ� UDWKHU� WKDQ� RQ� FRPSHWLWLRQ

SROLF\��7KH�SUREOHP�RI�RSWLPLVLQJ�G\QDPLF�VRFLDO�ZHOIDUH�VXEMHFW� WR

WKH�LQQRYDWRUV¶�LQFHQWLYH�FRQVWUDLQW�WKHQ�KDV�WKUHH�PDLQ�HOHPHQWV�

)LUVW��WKH�EUHDGWK�DQG�OHQJWKV�RI�UHQW�SURWHFWLRQ�KDYH�WR�EH�GHWHUPLQHG�

7KH�SUREOHPV�RI�RSWLPDO�SDWHQW�GHVLJQ�DQG�HIIHFWLYH�SDWHQW�SURWHFWLRQ

DUH�ZHOO�NQRZQ�DQG�QHHG�QRW�EH�UHLWHUDWHG�KHUH��H�J��1RUGKDXV������

.OHPSHUHU� ������ *LOEHUW� DQG� 6KDSLUR� ������� 6HFRQG�� HYHQ� ZLWK

RSWLPDO� SDWHQW�UHQW� SURWHFWLRQ� WKH� VRFLDOO\� RSWLPDO� OHYHO� RI� 5	'

H[SHQGLWXUH� PD\� QRW� PDWHULDOLVH�� $V� VHHQ� LQ� WKH� 1*7� PRGHOV

GLVFXVVHG�DERYH��WKH�H[LVWHQFH�RI�H[WHUQDOLWLHV�GULYHV�D�ZHGJH�EHWZHHQ

WKH�HTXLOLEULXP�DQG� WKH�RSWLPDO�JURZWK�SDWKV��7KHVH�H[WHUQDOLWLHV�GR

QRW� UHVXOW� IURP� LPSHUIHFWLRQV� LQ� SDWHQW� OHJLVODWLRQ� RU� UHQW� SURWHFWLRQ

JHQHUDOO\�� EXW� IURP� WKH� IDFW� WKDW� SULYDWH� LQQRYDWRUV� DUH� LQWHUHVWHG� LQ

WKHLU� SUHVHQW� SURILWV� �LQFOXGLQJ� SURILWV� H[SHFWHG� LQ� WKH� QHDU� IXWXUH��

7KH\� DUH� XQOLNHO\�� KRZHYHU�� WR� EH� PXFK� LQWHUHVWHG� LQ� WKH� UHPRWH

IXWXUH��2WKHUZLVH�� WKH\�ZRXOG� HIIHFWLYHO\� DFW� DV� VRFLDO� SODQQHUV� DQG

WKH�ZKROH�PDWWHU�RI�SULYDWH� LQQRYDWLRQ� LQFHQWLYHV�ZRXOG�QRW�DULVH� LQ

WKH� ILUVW� SODFH� �DW� OHDVW� LQ� WKH� ZRUOG� RI� QHR�FODVVLFDO� ZHOIDUH

HFRQRPLFV�����:KHWKHU� WKHUH�ZLOO� EH� WRR�PXFK� RU� WRR� OLWWOH� UHVHDUFK

GHSHQGV� RQ� WKH� VSHFLILF� DVVXPSWLRQV� RI� WKH� PRGHO� �ILUP� EHKDYLRXU�

PDUNHW� VWUXFWXUH� DQG� IRUP� RI� FRPSHWLWLRQ� LQ� WKH� UHVHDUFK� DQG

LQWHUPHGLDWH� VHFWRU��GHPDQG�HODVWLFLWLHV� LQ� WKH� LQWHUPHGLDWH� DQG� ILQDO

JRRGV�VHFWRUV��DQG�WKHLU�LPSOLFDWLRQ�IRU�WKH�VL]H�RI�WKH�GLIIHUHQW�W\SHV

RI�H[WHUQDOLWLHV� �L�H�� FRQVXPHU�VXUSOXV� HIIHFW�� EXVLQHVV�VWHDOLQJ�HIIHFW
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DQG� LQWHUWHPSRUDO� VSLOORYHUV��� ,I� WKH� QHW� H[WHUQDOLW\� LV� SRVLWLYH�� WKLV

SURYLGHV�D�UDWLRQDOH�IRU�WD[�FUHGLWV��5	'�VXEVLGLHV��LQGXVWULDO�SROLFLHV

DQG� VWDWH� LQYHVWPHQW� LQ� WKH� UHVHDUFK� LQIUDVWUXFWXUH�� ,Q� WKH� RSSRVLWH

FDVH��ILQDQFLDO�GLVLQFHQWLYHV�PD\�EH�XVHG�WR�GLVFRXUDJH�SULYDWH�5	'

VSHQGLQJ�

7KLUG�� ZLWK� VWDWH�FUHDWHG� UHQWV� WKHUH� DUH� DOVR� SRWHQWLDO� UHQW�VHHNLQJ

FRVWV� WR� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ�� ,Q� NHHSLQJ� ZLWK� WKH� ODUJHO\

XQUHFRQVWUXFWHG�QHR�FODVVLFDO�DSSURDFK�RI�WKH�1*7��ZH�DEVWUDFW�IURP

HFRQRPLF� DQG� SROLWLFDO� WUDQVDFWLRQ� FRVWV�� &KDQJHV� LQ� WKH� ULJKWV

VWUXFWXUH� FDQ�� WKHUHIRUH�� EH� FRVWOHVVO\� LPSOHPHQWHG�� PDLQWDLQHG� DQG

HQIRUFHG��(YHQ�VR��WKH�VRFLDO�FRVWV�RI�LQQRYDWLRQ�UHQWV�PD\�EH�KLJKHU

WKDQ� WKH� GHDGZHLJKW� ZHOIDUH� ORVVHV� DVVRFLDWHG� ZLWK� �WHPSRUDU\�

PRQRSROLHV� WKHPVHOYHV�� 7KLV� LV� WKH� FDVH� LI� HFRQRPLF� UHVRXUFHV� DUH

EHLQJ� XVHG� XS� �DV� RSSRVHG� WR� VLPSO\� WUDQVIHUUHG�� LQ� WKH� SURFHVV� RI

VHHNLQJ� WKH� UHQW� �L�H�� WKH� SDWHQW�� ZKLFK� FRXOG� KDYH� EHHQ� XVHG� LQ

SURGXFWLRQ�� 7KH� SRVVLELOLW\� RI� µZDVWHIXO¶� �5	'�� H[SHQGLWXUH� KHUH

GRHV�QRW� VWHP�� LQ� WKH� ILUVW� SODFH�� IURP� WKH� LQKHUHQW� VKRUW�WHUPLVP�RI

SULYDWH�LQYHVWRUV�QRU�IURP�WKH�SUHVVXUHV�RI�FRPSHWLWLRQ��SURPSWLQJ�D

ILUP�WR�LQQRYDWH�HDUOLHU�WKDQ�LV�VRFLDOO\�RSWLPDO���EXW�IURP�WKH�IDFW�WKDW

WKH� YHU\� H[LVWHQFH� RI� �VWDWH�FUHDWHG�� UHQWV� FUHDWHV� WKH� LQFHQWLYH� WR

VSHQG�UHVRXUFHV�RQ�VHHNLQJ�WKHP��7KHUH�DUH�WZR�VRXUFHV�RI�VXFK�UHQW�

VHHNLQJ�FRVWV��GXSOLFDWLRQ��DQG�D�PLVPDWFK�EHWZHHQ�WKH�VSHQGLQJ��DQG

SROLWLFDO��SRZHU�RI�D�UHQW�VHHNHU�DQG�WKH�DEVROXWH�YDOXH�RI�KLV�RU�KHU

JDLQ� RU� ORVV��:KHUH� UHQWV� DUH� FUHDWHG� E\� D� QHXWUDO� VWDWH�� IRU� �VRFLDO�

YDOXH�HQKDQFLQJ�ULJKWV�WR�EH�LPSOHPHQWHG�UHTXLUHV�WKDW�WKH�SHUVXDGLQJ

DELOLW\�RI�WKH�UHQW�VHHNLQJ�JURXSV�LV�VXFK�WKDW�WKH�DGGLWLRQ�WR�QHW�VRFLDO

YDOXH� �IRU� JDLQHUV�� LV� JUHDWHU� WKDQ� WKH� UHGXFWLRQ� LQ� QHW� YDOXH� �IRU

ORVHUV�� �.KDQ� �������������� µ)RU� LQVWDQFH�� LI� WKH� FUHDWLRQ� RI� D� QHZ

UHQW� LPSOLHV� WKDW�JDLQHUV� VWDQG� WR�JDLQ������DQG� ORVHUV� VWDQG� WR� ORVH

�����WKH�FUHDWLRQ�RI�WKLV�YDOXH�HQKDQFLQJ�UHQW�UHTXLUHV�WKDW�WKH�JDLQHUV

VKRXOG�KDYH�JUHDWHU��HFRQRPLF�DQG�SROLWLFDO��SHUVXDGLQJ�SRZHU��7KLV

ZLOO�HQVXUH�WKDW�WKH�YDOXH�HQKDQFLQJ�UHQW�LV�FUHDWHG�¶��LELG��������

+HQFH�� WKH� VWDWH� QRW� RQO\� KDV� WR� HQVXUH� WKDW� WKH� SHULRG� RI� UHQW
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SURWHFWLRQ�LV�RSWLPDO��EXW�DOVR�WKDW��D��WKH�LQVWLWXWLRQDO�UXOHV�UHJXODWLQJ

WKH�SURFHVV�RI�VHHNLQJ��RU�UDFLQJ�IRU��D�SDWHQW�DUH�VXFK�WKDW�WKH�XVH�RI

UHVRXUFHV�LV�PLQLPLVHG�DQG��E��WKDW�WKH�SDWHQW�LV�DZDUGHG�WR�LQYHVWRUV

ZLWK�WKH�JUHDWHVW�DELOLW\�WR�LQQRYDWH��ZKLFK�LGHDOO\�ZRXOG�DOVR�EH�WKH

ELJJHVW�VSHQGHU���2I�FRXUVH��HYHQ�LI�UHQW�VHHNLQJ�FRVWV�ZHUH�LQFXUUHG�

WKHVH�PD\�QRW�EH�µZDVWHIXO¶�LQ�DQ�DEVROXWH�VHQVH��DV�ORQJ�DV�WKH�ULJKWV

FUHDWHG� UHPDLQ� YDOXH�HQKDQFLQJ� �L�H�� LQQRYDWLRQ� UDWKHU� WKDQ� VWDWLF

PRQRSRO\� UHQWV��� :LWK� ]HUR� WUDQVDFWLRQ� FRVWV� WKH� VWDWH� FRXOG

WKHRUHWLFDOO\� DOZD\V� LPSOHPHQW� DQ�RSWLPDO� ULJKWV� VWUXFWXUH��(YHQ� VR�

WZR�SUREOHPV�UHPDLQ��)LUVW��HYHQ�FRVWOHVV�FKDQJH�PLJKW�WDNH�WLPH��DQG

LQ� WKH�FRQWH[W�RI� µ6FKXPSHWHULDQ¶�JURZWK�PRGHOV�RQH� LV� SUHVXPDEO\

QRW�UHTXLUHG�WR�DEVWUDFW�IURP�WLPH��WRR���6HFRQG��WKH�GHPDQGV�RQ�WKH

VWDWH� PD\� EH� FRQIOLFWLQJ�� DQ� LQFHQWLYH� VWUXFWXUH� WKDW� PLQLPLVHV

SHUVLVWHQFH� RI�PRQRSRO\�PLJKW� QRW� EH� DOVR�PLQLPLVLQJ� UHQW�VHHNLQJ

FRVW�LQ�WKH�DERYH�GHILQHG�VHQVH�

&OHDUO\��LQ�WKLV�VRUW�RI�VFHQDULR�WKHUH�LV�OLWWOH�VSDFH�IRU�µSXEOLF�SULYDWH

SDUWQHUVKLSV¶�� DQG� 8,5V� LQ� SDUWLFXODU�� %HFDXVH� RI� WKH� FRPPRGLW\�

FKDUDFWHU�RI�UHVHDUFK��LQSXWV�LQWR�WKH�LQWHUPHGLDWH�VHFWRU���WKH�FHQWUDO

GLIILFXOW\�LV�QRW�WKH�WUDQVIHU�RI�UHVHDUFK�IURP�SXEOLF�WR�SULYDWH�VHFWRUV

EXW� WKH� FUHDWLRQ� RI� DQ� LQFHQWLYH� VWUXFWXUH� WR� HQFRXUDJH� WKH� SULYDWH

FRPPHUFLDOLVDWLRQ�RI�NQRZOHGJH�DQG�UHVHDUFK��LQQRYDWLRQ���,Q�D�ZRUOG

RI� QRQ�ULYDOURXV�� DFFHVVLEOH� DQG� FRGLILDEOH� NQRZOHGJH� WKHUH� LV� QR

UHDVRQ� ZK\� WKLV� VKRXOG� UHTXLUH� GLUHFW� FROODERUDWLRQ� EHWZHHQ

GHFHQWUDOLVHG�XQLWV�LQ�WKH�SULYDWH�DQG�SXEOLF�VHFWRUV��7KH�PDLQ�WDVN�RI

WKH�VWDWH�LV�WR�FUHDWH�SURSHUW\�ULJKWV�WR�VXFK�NQRZOHGJH�DV�FDQ�EH�PDGH

H[FOXGDEOH�� DQG� GLUHFWO\� WR� SURPRWH� DOO� NQRZOHGJH�ZKLFK� FDQQRW�� ,Q

RWKHU� ZRUGV�� JLYHQ� DQ� $UURZLDQ� QRWLRQ� RI� LQIRUPDWLRQ� DQG� µOLQHDU¶

WHFKQRORJ\� WUDQVIHU�� ZKDW� WKH� 1*7� DGYRFDWHV� LV� D� PDUNHW� IDLOXUH

DSSURDFK� WR� UHVHDUFK� DQG� LQQRYDWLRQ�� 7KH� PDLQ� GLIIHUHQFH� ZLWK� D

FODVVLFDO�ZHOIDUH�QRWLRQ�RI�PDUNHW�IDLOXUH�LV�WKDW�WKH�GLYLVLRQ�RI�WDVNV

LV� QRW� µQDWXUDOO\¶� JLYHQ�� EXW� FXWV� DFURVV� WKH� SURYLVLRQ� RI� RQH� JRRG� �

NQRZOHGJH� �� ZKLFK� LV� SXEOLF� LQ� SULQFLSOH� �L�H�� QRQ�ULYDOURXV��� EXW

SDUWLDOO\� DPHQDEOH� WR� SULYDWH� DOORFDWLRQ� �H[FOXGDEOH��� )ROORZLQJ

$UURZ� �����E��� H[FOXGDELOLW\� LV� D� IXQFWLRQ� RI� QHDUQHVV� WR� PDUNHW�
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3UHVXPDEO\�� WKHUHIRUH�� UHVHDUFK�ZKLFK� LV�EDVLF� LQ� WKH� VHQVH� WKDW� LW� LV

IXUWKHVW�UHPRYHG�IURP�LQGXVWULDO�SURGXFWLRQ��LV�D�SXUH�SXEOLF�JRRG�WR

EH�SURYLGHG�E\�WKH�VWDWH��ZKLOH�PRUH�DSSOLHG�UHVHDUFK�FDQ�EH�WUHDWHG�DV

D� SULYDWH� JRRG� DV� ORQJ� DV� DSSURSULDWH� SURSHUW\� ULJKWV� DUH� SXW� LQWR

SODFH�

6HFRQGO\�� DSDUW� IURP�PDNLQJ�PDUNHW� DOORFDWLRQ�SRVVLEOH� WKURXJK� WKH

FUHDWLRQ�RI�SULYDWH�SURSHUW\�ULJKWV��UHQWV���D�PDMRU�WDVN�RI�WKH�VWDWH�LV

WR� UHVSRQG� WR� WKH�H[WHUQDOLWLHV� �DQG�SRWHQWLDO� UHQW�VHHNLQJ�FRVWV�� WKDW

DULVH�IURP�WKH��SDUWLDO��SULYDWLVDWLRQ�RI�WKH�SXEOLF�JRRG��:LWK�D�QHXWUDO

QHR�FODVVLFDO�ZHOIDUH�VWDWH��ZKLFK�WKH�1*7�LPSOLFLWO\�DVVXPHV��WKHUH

LV�QR�UHDVRQ�ZK\�JRYHUQPHQW�VKRXOG�QRW�EH�DEOH�WR�GHDO�ZLWK�WKLV�WDVN

GLUHFWO\�� L�H�� E\� DGDSWLQJ� LWV� LQYHVWPHQW� LQ� WKH� SXEOLF� UHVHDUFK

LQIUDVWUXFWXUH�WR�WKH�OHYHO�DQG�GLUHFWLRQ�RI�WKH�QHW�H[WHUQDOLW\��:KDW�LV

PRUH��LI�VXFK�D�VWDWH�ZDV�WR�GHOHJDWH�LWV�FRQWURO�RYHU�WKH�SURGXFWLRQ�RI

EDVLF� UHVHDUFK� WR� GHFHQWUDOLVHG� GLUHFW� FROODERUDWLRQV� EHWZHHQ

XQLYHUVLWLHV� DQG�SULYDWH�KLJK�WHFKQRORJ\�FRPSDQLHV�� LW� FRXOG� UXQ� WKH

GDQJHU�RI�HQFRXUDJLQJ�WKH�GLVPDQWOLQJ�RI�WKH�HQJLQH�RI�JURZWK��5HFDOO

WKDW� WKH� H[WHUQDOLWLHV�PHQWLRQHG� DULVH� EHFDXVH� RI� WKH� LQKHUHQW� VKRUW�

WHUPLVP� RI� SULYDWH� LQYHVWRUV�� $� PRUH� µHQWUHSUHQHXULDO¶� UROH� IRU

XQLYHUVLWLHV� VLPSO\�PHDQV� WKDW� VXFK� VKRUW�WHUPLVP� LV� HQFRXUDJHG�� ,I

WKH�VWDWH�LV�DEOH�WR�HVWDEOLVK�RSWLPDO�UHQW�SURWHFWLRQ��ZKLFK�LQ�WKH�1*7

PRGHOV�LW�LV���VKLIWLQJ�WKH�EDODQFH�RI�UHVHDUFK�DFWLYLWLHV�IURP�EDVLF�WR

DSSOLHG�LV�WDQWDPRXQW�WR�D�PRYH�WR�WKH�ULJKW�RI�;
�LQ�ILJXUH���DERYH�

)LQDOO\��JLYHQ� WKDW��RZLQJ� WR� WKH�FRPPRGLW\�IRUP�RI�NQRZOHGJH�DQG

UHVHDUFK��WHPSRUDU\�LQQRYDWLRQ�UHQWV�DUH�UHTXLUHG�WR�HQFRXUDJH�SULYDWH

SURGXFHUV� WR� HQJDJH� LQ� 5	'� DFWLYLWLHV� DQG� KLJK�WHFKQRORJ\

SURGXFWLRQ�� WKH� VWDWH� PD\� KDYH� D� UROH� LQ� GHVLJQLQJ� FRPSHWLWLRQ

SROLFLHV� WR�SUHYHQW�G\QDPLF� LQQRYDWLRQ�UHQWV� IURP�WXUQLQJ� LQWR�VWDWLF

PRQRSRO\� UHQWV�� ,Q� SULQFLSOH�� WKH� 1*7� LQQRYDWLRQ� PRGHOV� DUH

FRQVWUXFWHG� LQ� VXFK� D� ZD\� WKDW� WKH� DVVXPSWLRQV� RQ� WKH� QDWXUH� DQG

RUJDQLVDWLRQ� RI� WKH� UHVHDUFK� SURFHVV� �QRQ�VHTXHQWLDO� UHVHDUFK�� ]HUR�

SURILW�FRQGLWLRQV��HWF���WDNH�FDUH�RI�WKLV��+RZHYHU��$JKLRQ�DQG�+RZLWW

�������������������IRU�H[DPSOH��FRQFHGH�WKDW�XQGHU�FHUWDLQ�FRQGLWLRQV
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�H�J�� DJHQF\� SUREOHPV� DW� WKH� ILUP�OHYHO�� VRPH� LPSRUWDQFH� RI� WDFLW

NQRZOHGJH��WRR�ORZ�PRELOLW\�RI�ZRUNHUV�EHWZHHQ�QHZ�SURGXFW� OLQHV�

VRPH� GHJUHH� RI� SURGXFW� PDUNHW� FRPSHWLWLRQ� PD\� EH� EHQHILFLDO� WR

LQQRYDWLRQ�

7KH� XQLOLQHDU� FRQFHSW� RI� WHFKQRORJ\� WUDQVIHU� �DQG� WKH� XQGHUO\LQJ

QRWLRQ� RI� NQRZOHGJH� DV� µLQIRUPDWLRQ¶�� L�H�� D� FRGLILDEOH� DQG

WUDQVIHUDEOH�FRPPRGLW\���WKH�PRGHO�RI�PRQRSROLVWLF�FRPSHWLWLRQ�DQG�

XOWLPDWHO\�� WKH�PDUNHW� IDLOXUH� DSSURDFK� WR� LQQRYDWLRQ� IROORZ�GLUHFWO\

IURP�WKH�FRQFHSXWDOLVDWLRQ�RI�µNQRZOHGJH�GULYHQ¶�JURZWK�G\QDPLFV�LQ

WHUPV�RI�H[WHUQDOLWLHV��$V�KDV�EHHQ�DUJXHG��ZKDW�WKLV�FRQFHSXWDOLVDWLRQ

DFKLHYHV�LV�WR�EUXVK�RYHU�WKH�LPSOLFDWLRQV�DULVLQJ�IURP�WKH�DVVXPSWLRQ

RI�FRQVWDQW�UHWXUQV�WR�DFFXPXODEOH�IDFWRUV�RI�SURGXFWLRQ��DQG�WR�VKLIW

WKH�HPSKDVLV�RI�WKH�DQDO\VLV�WR�D�VWDWLF�IUDPHZRUN�ZKLFK�WDNHV��]HUR�

UHQW�� PDUNHW� DOORFDWLRQ� DV� LWV� LGHDO� EHQFKPDUN� QRWLRQ�� (YHQ� LI

QHRFODVVLFDO�YDOXH�WKHRU\�GRHV�QRW�HVFDSH�XQVFDWKHG��WKH�LQVWLWXWLRQDO

IUDPHZRUN�RI�D�SULYDWH�PDUNHW�HFRQRP\�GRHV��NQRZOHGJH�SURGXFWLRQ�

HYHQ� LI� LW� UHTXLUHV� PRQRSROLVWLF� FRPSHWLWLRQ�� FDQ� EH� HIILFLHQWO\

KDQGOHG� E\� D� SULYDWH� SURSHUW\� ULJKWV� UHJLPH�FXP�ZHOIDUH� VWDWH�� WKH

ODWWHU� GHDOLQJ� ZLWK� WKH� H[WHUQDOLWLHV� DULVLQJ� IURP� NQRZOHGJH

SURGXFWLRQ�WKURXJK�D�VWDQGDUG�PDUNHW� IDLOXUH�DSSURDFK��:KDW�VKRXOG

EH�SRLQWHG�RXW��KRZHYHU��LV�WKDW�WKLV�LV�LQ�VWDUN�FRQWUDVW�WR�6FKXPSHWHU

ZKR�� LQ� WDQGHP� ZLWK� 0DU[�� EHOLHYHG� WKDW� PRQRSROLHV� VWRRG� DW� WKH

EHJLQQLQJ�RI�µ7KH�0DUFK�LQWR�6RFLDOLVP¶��6FKXPSHWHU������>����@��

,W� LV� VPDOO� ZRQGHU�� WKHUHIRUH�� WKDW� WKH� PRGHO� RI� PRQRSROLVWLF

FRPSHWLWLRQ� RQ� ZKLFK� WKH� 1*7� XOWLPDWHO\� FRPHV� WR� UHO\� LV

&KDPEHUOLQLDQ�UDWKHU�WKDQ�6FKXPSHWHULDQ��2QFH�DJDLQ��RQH�FDQQRW�EXW

DJUHH�ZLWK�6RORZ�

µ���� WKHVH� DVVXPSWLRQV� >E\� WKH�1*7@���� KDYH� LPSRUWDQW� FRQVHTXHQFHV

DQG� QHLWKHU� FDQ� EH� VDLG� WR� EH� VR� REYLRXVO\� WUXH� WKDW� RQH� LV� GUDJJHG

DORQJ�E\�VKHHU�SODXVLELOLW\��7KH�PRVW�WKDW�FDQ�EH�VDLG�LV� WKDW� WKH\�GR

WKHLU�MRE�¶��6RORZ���������

��� µ.QRZOHGJH�GULYHQ¶� JURZWK� DQG� VRFLDO� RUJDQLVDWLRQ�
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'HFHQWUDOLVHG�FR�RSHUDWLRQ�RU�JUDGXDO�µVRFLDOLVDWLRQ¶"

:KDW� WKHQ�VKRXOG�RQH�PDNH�RI� WKH� VLPXOWDQHRXV�HPSKDVLV�RI� µ7KLUG

:D\¶�HFRQRPLF�SROLFLHV�RQ�µNQRZOHGJH�GULYHQ¶�JURZWK�DQG� WKH�QHHG

WR�IRVWHU�µVRFLDO¶�FDSLWDO�RU�µSXEOLF�SULYDWH�SDUWQHUVKLSV¶��LQ�SDUWLFXODU

LQ� VFLHQFH"� 7KH� µSDUDGR[¶� RI� WKH� 1*7� SRLQWV� WR� D� FRQWUDGLFWLRQ� LQ

WKHVH� SROLFLHV�� LI� NQRZOHGJH�� XQGHUVWRRG� DV� D� GLVHPERGLHG� �YLUWXDO�

HQWLW\�ZLWK� WKH�FDSDFLW\�RI�HQGOHVV�VHOI�UHFXUVLYH� UHSURGXFWLRQ�� LV� WKH

SULPH� GULYHU� RI� JURZWK�� LW� LV� FOHDUO\� QRW� GHSHQGDQW� RQ� SULYDWH

HQWUHSUHQHXULDO� HIIRUWV� WR� IORXULVK�� ,I�� WKRXJK�� SULYDWH� HQWUHSUHQHXULDO

HIIRUWV�� DQG�ZLWK� WKHP� SULYDWH� LQFHQWLYH�SURSHUW\� ULJKWV�� DUH� GHHPHG

LQGLVSHQVDEOH� WR� LQQRYDWLRQ� RFFXUULQJ� DW� DOO�� WKHQ� LW� LV� XQFOHDU� KRZ

NQRZOHGJH� �� DV� D� IDFWRU� RI� SURGXFWLRQ� �� FDQ� FUHDWH� WKH� SHUSHWXDO

JURZWK� PRWLRQ� JHQHUDWHG� E\� XVLQJ� RQO\� LQSXWV� SURGXFHG� E\

NQRZOHGJH�LWVHOI�WKDW�LV�WKH�PRVW�EDVLF�FKDUDFWHULVWLF�RI�1*7�PRGHOV�

7KHUH�DUH�HVVHQWLDOO\� WZR�� UDWKHU�GLIIHUHQW��ZD\V�RXW�RI� WKLV� LPSDVVH�

2QH� LV� WR� TXHVWLRQ� WKH� SRVVLELOLW\� RI� EDODQFHG� RU� SHUSHWXDO� JURZWK

G\QDPLFV�RI�D�µNQRZOHGJH�GULYHQ¶�HFRQRP\�E\�HPSKDVLVLQJ�FRJQLWLYH

FRQVWUDLQWV� DQG� WKH� FRPSOH[LWLHV� RI� GHFHQWUDOLVHG� GHFLVLRQ�PDNLQJ�

7KLV� URXWH� KDV� EHHQ� FKRVHQ� E\� D� QXPEHU� RI� UHFHQW� FRQWULEXWLRQV

ZKLFK�� LQ� WXUQ�� IRUP� WKH� EDVLV� RI� LQVWLWXWLRQDO� JURZWK� WKHRULHV� DV

DGYRFDWHG�E\�� IRU� H[DPSOH��'RXJODV�1RUWK��7KH�RWKHU� LV� WR� TXHVWLRQ

WKH�GLVHPERGLHG�QDWXUH�RI�NQRZOHGJH�ZLWKRXW�QHFHVVDULO\�GHQ\LQJ�WKH

SRWHQWLDO�JURZWK�G\QDPLFV�LQKHUHQW�LQ�WKH�µNQRZOHGJH�IDFWRU¶��DQG�WR

HPEHG� UHFHQW� WHFKQRORJLFDO� GHYHORSPHQWV� LQ� D� WKHRU\� RI� FDSLWDOLVW

DFFXPXODWLRQ�DQG�VXUSOXV�GLVWULEXWLRQ��7KLV�URXWH�ZRXOG�EXLOG�RQ�WKH

FRQFHSWXDOLVDWLRQ� RI� FDSLWDOLVW� JURZWK� G\QDPLFV� DV� SUHVHQW� LQ� WKH

ZRUNV� RI� 0DU[�� 6FKXPSHWHU�� .DOGRU� DQG� -RDQ� 5RELQVRQ�� 7KH

UHPDLQGHU� RI� WKLV� SDSHU�ZLOO� EULHIO\� VXPPDULVH� WKH�PDLQ� JLVW� RI� WKH

DUJXPHQWV�LQYROYHG�DV�WKH�SXUSRVH�LV�WR�KLJKOLJKW�GLIIHUHQW�µURXWHV�RI

HVFDSH¶� IURP� WKH� µSDUDGR[� RI� WKH� 1*7� UDWKHU� WKDQ� WR� SURYLGH� DQ

H[KDXVWLYH�DFFRXQW�RI�WKH�WKHRULHV�LQYROYHG�

����&RJQLWLRQ�DQG�GHFLVLRQ�PDNLQJ��&RPSOH[LW\�WR�WKH�UHVFXH"
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,Q� UHFHQW� \HDUV�� PDLQVWUHDP� HFRQRPLVWV� KDYH� EHJXQ� WR� UHLQVWDWH� WKH

VWXG\� RI� FROOHFWLYH� DFWLRQ�� LQVWLWXWLRQDO� DUUDQJHPHQWV� DQG� SROLWLFDO

VWUXFWXUHV� DV� D� OHJLWLPDWH� DQG� LPSRUWDQW� REMHFWLYH� RI� HFRQRPLF

UHVHDUFK��0XFK�RI�WKLV�HIIRUW�KDV�EHHQ�RUJDQLVHG�DURXQG�D�FULWLFLVP�RI

WKH�EHKDYLRXUDO� IRXQGDWLRQV�RI�QHR�FODVVLFDO� WKHRU\�� LQ�SDUWLFXODU� WKH

UDWLRQDOLW\� SRVWXODWH�� DV� ZHOO� DV� WKH� DEVHQFH� RI� FKDQJH� DQG� SURFHVV

IURP� WKH� VWDWLF� QHR�FODVVLFDO� IUDPHZRUN�� %RWK� DVSHFWV� DUH� FORVHO\

UHODWHG�� DQG� KDYH� SURPSWHG� WKH� IRUPXODWLRQ� RI� LQVWLWXWLRQDO� JURZWK

WKHRU\� �H�J�� 'RXJODV� 1RUWK��� 7KH� FRPPRQ� WKHPH� WKDW� UXQV� WKURXJK

WKHVH� DSSURDFKHV� LV� WKDW� FRJQLWLYH� FRQVWUDLQWV�� QRW� DFNQRZOHGJHG� E\

VWDQGDUG� QHR�FODVVLFDO� WKHRU\�� LQWURGXFH� RUJDQLVDWLRQDO� FRPSOH[LW\

LQWR� WKH� HFRQRP\� ZKLFK�� LQ� WXUQ�� JLYHV� ULVH� WR� VWDWLF� DQG� G\QDPLF

LQHIILFLHQFLHV��7KH�GHYHORSPHQWDO�SDWK�RI�DQ�HFRQRP\�ZLOO��WKHUHIRUH�

EH� GHWHUPLQHG� �D�� E\� WKH� LQVWLWXWLRQV� �LQFHQWLYH� VWUXFWXUHV� RU� VHWV� RI

UXOHV��ZKLFK�HPHUJH�WR�GHDO�ZLWK�WKH�LQFHQWLYH�SUREOHPV�DULVLQJ�IURP

FRJQLWLYH�FRQVWUDLQWV�DQG�WR�PLQLPLVH�WKH�FRVWV�DVVRFLDWHG�ZLWK�WKHVH�

DQG��E��E\�LUUHYHUVLEOH�DQG�FXPXODWLYH���VHOI�UHLQIRUFLQJ���PHFKDQLVPV

DQG�SURFHVVHV�ZKLFK� DUH� GULYHQ�E\� WKH� LQKHUHQW� LQHIILFLHQFLHV� RI� WKH

V\VWHP�UDWKHU�WKDQ�E\�DQ\�IRUFH�RI�RSWLPLVDWLRQ�JRYHUQLQJ�LQGLYLGXDO

FKRLFHV�

1RUWK¶V� ������� LQVWLWXWLRQDO� WKHRU\� LV�HVVHQWLDOO\�D� WKHRU\�RI� WUDGH�DV

WKH�PDMRU�HQJLQH�RI�JURZWK��7KH�PDLQ�QRYHOW\�RI�KLV�DSSURDFK�LV�WKDW

KH� FRPELQHV� WKLV� WKHPH�ZLWK�&RDVH¶V� LQVLJKW� WKDW� WKHUH� DUH� FRVWV� WR

KDYLQJ�SURSHUW\�ULJKWV�LQ�SODFH��QDPHO\�WUDQVDFWLRQ�FRVWV��,QVWLWXWLRQV�

ERWK� DV� IRUPDO� FRQVWUDLQWV� �SURSHUW\� ULJKWV�� DQG� LQIRUPDO� FRQVWUDLQWV

�WUXVW��UHSXWDWLRQ��LGHRORJ\���PDWWHU�IRU�JURZWK�EHFDXVH�WKH\�GHWHUPLQH

WKH� FRVWOLQHVV� RI� H[FKDQJH�� 7UDQVDFWLRQ� FRVWV� DULVH�� LQ� WXUQ�� IURP

µERXQGHG�UDWLRQDOLW\¶��6LPRQ��DQG�µRSSRUWXQLVP¶��:LOOLDPVRQ���:KLOH

WKHVH� FRQFHSWV� DUH� FORVHO\� UHODWHG�� WKH\� KLJKOLJKW� VOLJKWO\� GLIIHUHQW

DSSURDFKHV� WR� WKH� FULWLFLVP� RI� WKH� EHKDYLRXUDO� IRXQGDWLRQV� RI� QHR�

FODVVLFDO� WKHRU\�� 7KH� QRWLRQ� RI� µERXQGHG� UDWLRQDOLW\¶� UHIHUV� WR� WKH

WKHRU\� RI� FRJQLWLRQ� DQG� VWUHVVHV� WKH� UROH� RI� FRJQLWLYH� FRQVWUDLQWV� LQ

LQGLYLGXDO� DJHQWV�� 7KHVH� PD\� DULVH� IURP� OLPLWDWLRQV� LQ� WKH

FRPSXWDWLRQDO� DELOLW\� RI� LQGLYLGXDOV� �6LPRQ�� DQG�RU� IURP� WKH
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LPSRUWDQFH� RI� WDFLW� NQRZOHGJH� FRPELQHG� ZLWK� WKH� IDFW� WKDW� PRVW

KXPDQ�NQRZOHGJH�IRUPDWLRQ�RU�SHUFHSWLRQ�LV�DEVWUDFW�LQ�WKH�VHQVH�WKDW

LW�LV�EDVHG�RQ�VHOHFWLYH��DQG�WKHUHIRUH�LQFRPSOHWH��WKHRUHWLFDO�PRGHOV

�+D\HN���7KH�QRWLRQ� RI� µRSSRUWXQLVP¶� DOVR� UHIHUV� WR� WKH� SUHVHQFH� RI

LPSHUIHFW� LQIRUPDWLRQ�� EXW� HPSKDVLVHV� WKH� IDFW� WKDW�� JLYHQ� WKLV

FRQVWUDLQW�� LQWHQWLRQ� DQG� DFWLRQ� FDQ� QR� ORQJHU� EH� FRQIODWHG� DV� LQ

VWDQGDUG� QHR�FODVVLFDO� WKHRU\� �6WLJOLW]� ������� 7KHUHIRUH�

LQWHUGHSHQGHQFLHV� EHWZHHQ� LQGLYLGXDO� DFWLRQV� �� ZKDW� 6WLJOLW]� FDOOV

µDWPRVSKHULF� H[WHUQDOLWLHV¶� �LELG��� ���� �� DUH� D� XELTXLWRXV� IHDWXUH� RI

HFRQRPLF� OLIH�� DQG� GHFLVLRQ�PDNLQJ� DQG� HQIRUFHPHQW� SURFHVVHV�

SRVLQJ� SUREOHPV� RI� PRQLWRULQJ�� PRWLYDWLRQ�� FRPSOLDQFH� DQG

UHSXWDWLRQ��KDYH� WR�EH�H[SOLFLWO\�FRQVLGHUHG��$V�'DKOPDQ��������KDV

SRLQWHG�RXW��WUDQVDFWLRQV�FRVWV�DUH��WKXV��HVVHQWLDOO\�LQIRUPDWLRQ�FRVWV�

LI�WKH�WUDQVDFWLRQ�FRVWV�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�LQVWLWXWLRQDO�VHWWLQJ

FRXOG� QRW� EH� DYRLGHG�� WKLV� VHWWLQJ� ZRXOG�� E\� GHILQLWLRQ�� EH� 3DUHWR�

HIILFLHQW��DQG��E\� WKH�ILUVW�ZHOIDUH� WKHRUHP��DOVR�RXWSXW�PD[LPLVLQJ��

,I� LW� LV� QRW� HIILFLHQW�� WKH� RQO\� SHUFHLYDEOH� UHDVRQ� LV� WKDW� KLJK

WUDQVDFWLRQ� FRVWV� ZHUH� QRW� DYRLGHG� EHFDXVH� HFRQRPLF� DQG� SROLWLFDO

DJHQWV� ODFN� LQIRUPDWLRQ� DERXW� DQ� DOWHUQDWLYH� DOORFDWLRQ� RI� SURSHUW\

ULJKWV�DVVRFLDWHG�ZLWK�ORZHU�WUDQVDFWLRQ�FRVWV�

7KXV��WKH�PDLQ�UHDVRQ�ZK\�D�FKDQJH�WRZDUGV�D�PRUH�HIILFLHQW��WUDGH�

DQG� JURZWK�HQKDQFLQJ�� ULJKWV� DQG� LQFHQWLYH� VWUXFWXUH� PD\� QRW� WDNH

SODFH� LV� WKDW� WKH� FRJQLWLYH� OLPLWDWLRQV� RI� LQGLYLGXDO� DJHQWV�� WKH

UHVXOWDQW�VHSDUDWLRQ�RI�LQWHQWLRQ�DQG�DFWLRQ�DQG��XOWLPDWHO\��VRFLDO�DQG

RUJDQLVDWLRQDO� FRPSOH[LW\� �LQWHUGHSHQGHQFLHV�� SUHYHQW� LW� IURP

PDWHULDOLVLQJ��1RUWK� H[SODLQV� LQVWLWXWLRQDO� FKDQJH��PRUH� VSHFLILFDOO\�

DV�EHLQJ�JRYHUQHG�E\�VWDWLF�DQG�G\QDPLF�LQHIILFLHQFLHV�DULVLQJ�LQ�WKH

SURFHVV�RI�UHGXFLQJ�HFRQRPLF�WUDQVDFWLRQ�FRVWV��7KLV�SURFHVV�LV�GULYHQ

E\�SROLWLFDO�HQWUHSUHQHXUV�ZKR�RUJDQLVH�WR�OREE\�WKH�VWDWH�IRU�FKDQJHV

LQ� SURSHUW\� ULJKWV�ZKLFK� WKH\� SHUFHLYH� WR� EH� DVVRFLDWHG�ZLWK� KLJKHU

JDLQV� IURP� WUDGH�� -XVW� DV� HFRQRPLF� HQWUHSUHQHXUV�� SROLWLFDO

HQWUHSUHQHXUV� DFW� RQ� WKH� EDVLV� RI� VXEMHFWLYH� µPHQWDO� PRGHOV¶� DQG

FRQVHTXHQWO\�� VHFRQG�RUGHU� WUDQVDFWLRQ� FRVWV� DULVH� LQ� WKH� SURFHVV� RI

LQVWLWXWLRQDO�FKDQJH��ZKLFK�1RUWK�FDOOV�SROLWLFDO� WUDQVDFWLRQ�FRVWV��RU
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WKH�FRVWV�RI�SROLWLFDO�QHJRWLDWLRQ��)LQDOO\��LQIRUPDWLRQDO�LPSHUIHFWLRQV

RU�FRJQLWLYH�FRQVWUDLQWV�DUH�QRW�RQO\�DW�WKH�URRW�RI�VWDWLF�LQHIILFLHQFLHV

�HFRQRPLF�DQG�SROLWLFDO�WUDQVDFWLRQ�FRVWV���EXW�WKH\�DOVR�PHDQ�WKDW�WKH

G\QDPLF�PRYHPHQW�RI�WKH�HFRQRP\�ZLOO�EH�SDWK�GHSHQGHQW��%HFDXVH

LQGLYLGXDOV�DUH�HQGRZHG�ZLWK�D�OLPLWHG�FDSDFLW\�WR�DEVRUE�LQIRUPDWLRQ

DQG��WKHUHIRUH��WHQG�WR�UHYLVH�WKHLU�LQWHQWLRQV�RQ�WKH�EDVLV�RI�IHHGEDFN

IURP� WKHLU� LPPHGLDWH� VXUURXQGLQJV�� WKHLU� DFWLRQV� DUH� GHILQHG� E\� WKH

QHWZRUNV� LQ� ZKLFK� WKH\� RSHUDWH�� &RQVHTXHQWO\�� WKH� GHYHORSPHQWDO

SDWK� RI� WKH� HFRQRP\� ZLOO� EH� FKDUDFWHULVHG� E\� LQFUHDVLQJ� UHWXUQV�

DULVLQJ� IURP� QHWZRUN� DQG� OHDUQLQJ� H[WHUQDOLWLHV�� EDQGZDJRQ� HIIHFWV

DQG�WKH�SUHYDOHQFH�RI�DGDSWLYH�H[SHFWDWLRQV�RU�EHOLHIV�

+HQFH��RWKHU� WKDQ�ZLWK� WKH�1*7�� WKH� OLQH�RI� UHDVRQLQJ�VXJJHVWHG�E\

LQVWLWXWLRQDO� JURZWK� WKHRU\� HPSKDVLVHV� WKH� FRQVWUDLQWV� RI� KXPDQ

GHFLVLRQ�PDNLQJ�DQG�FRJQLWLRQ��7ZR�WKLQJV�IROORZ�IURP�WKLV�VWDUWLQJ�

SRLQW� RI� WKH� DQDO\VLV�� )LUVW�� ZKDW� LV� PDLQO\� VWUHVVHG� LV� WKH� LQKHUHQW

XQHYHQQHVV� DQG� SRWHQWLDO� OLPLWDWLRQV� WR� HFRQRPLF� DQG� JURZWK

SHUIRUPDQFH��GULYHQ�E\�LQHIILFLHQFLHV�ZKLFK��ZKLOH�WKH�PRVW�LPSRUWDQW

GULYLQJ�IRUFH��DOVR�WHQG�WR�NHHS�WKH�V\VWHP�RQ�D�OHVV�WKDQ�RSWLPDO�SDWK�

6HFRQG�� LQ� DQ� HQYLURQPHQW� FKDUDFWHULVHG� E\� LQIRUPDWLRQDO

LPSHUIHFWLRQ� DQG� FRQVHTXHQW� RUJDQLVDWLRQDO� FRPSOH[LW\�� WKH� PDLQ

SURWDJRQLVW�RI�FKDQJH�LV�WKH�HQWUHSUHQHXU��EH�WKLV�WKH�µ6FKXPSHWHULDQ¶

HFRQRPLF� HQWUHSUHQHXU� KDLOHG� E\� WKH� $XVWULDQ� WUDGLWLRQ�� RU� WKH

SROLWLFDO�HQWUHSUHQHXU�GRPLQDWLQJ�1RUWK¶V�SROLWLFDO�PDUNHW��RU�ERWK�LQ

RQH� SHUVRQ�� ,Q� RWKHU� ZRUGV�� WKH� µSULFH¶� SDLG� IRU� UHSODFLQJ� WKH

.RRSVPDQ�&DVV�5DPVH\� µVRFLDOLVW¶� KRXVHKROG� �ZLWK� XQLOLQHDU

SUHIHUHQFHV��E\�WUXO\�FUHDWLYH�LQGLYLGXDOV��L�H��HQWUHSUHQHXUV��LV�WKDW�WKH

µNQRZOHGJH�GULYHQ¶� HFRQRP\� LV� XQOLNHO\� WR� EH� FKDUDFWHULVHG� E\� WKH

VPRRWK� SHUSHWXDO� DQG� EDODQFHG� JURZWK� G\QDPLFV� PRGHOOHG� E\� WKH

1*7��2QFH�LQGLYLGXDO�GHFLVLRQ�PDNLQJ�LV�WDNHQ�RXW�RI�WKH�EODFN�ER[�

WKH� IDFW� WKDW� WKH�DPRXQW�RI� UHQHZDEOH� IDFWRUV�RI�SURGXFWLRQ� �FDSLWDO�

DYDLODEOH� DW� DQ\� RQH� SRLQW� LQ� WLPH� GHSHQGV� RQ� WKH� GHFLVLRQV� RI

FRQVXPHUV� DQG� LQYHVWRUV�PHDQV� WKDW� WKHUH� LV� QR�JXDUDQWHH� WKDW� WKHVH

DPRXQWV� ZLOO� EH� NHSW� FRQVWDQW� RU� ZLOO� JURZ� DW� D� FRQVWDQW� UDWH�� LQ

SDUWLFXODU�LI�VXFK�GHFLVLRQ�PDNLQJ�LV�PDUUHG�E\�µERXQGHG�UDWLRQDOLW\¶
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DQG�µRSSRUWXQLVP¶��*URZWK�UHPDLQV�µHQGRJHQRXV¶�LQ�WKH�VHQVH�WKDW�LW

LV�GULYHQ�E\� LQGLYLGXDO� µFUHDWLYLW\¶�� L�H�� WKH�HQWUHSUHQHXULDO�VSLULW��EXW

QRW�LQ�WKH�VHQVH�WKDW�DQ�LQFUHDVH�LQ�WKH�UDWH�RI�LQYHVWPHQW�ZLOO�OHDG�WR�D

ULVH�LQ�WKH�UDWH�RI�JURZWK��,W�LV�QRW�VXUSULVLQJ��WKHQ��WKDW�WKH�RQH�1*7

PRGHO�ZKLFK�GRHV�QRW�DGRSW� WKH�FRQVWDQW� UHWXUQV�DVVXPSWLRQ���-RQHV

���������������HPSKDVLVHV�WKH�LPSRUWDQFH�RI�LQVWLWXWLRQDO�IDFWRUV��DQG

1RUWK¶V� JURZWK� WKHRU\�� LQ� SDUWLFXODU� �-RQHV� ������ ����� ������ 0RUH

VSHFLILFDOO\�� WKH� DUJXPHQW� LV� WKDW� ORQJ�WHUP� HFRQRPLF� SHUIRUPDQFH

ZLOO� GHSHQG� QRW� RQ� ODUJH�VFDOH� VWDWH� LQWHUYHQWLRQ� LQ� WKH� SURYLVLRQ� RI

WKH�µNQRZOHGJH�IDFWRU¶��L�H��HGXFDWLRQ�DQG�UHVHDUFK���EXW�RQ�LWV�DELOLW\

WR�IRVWHU�FKDQJHV�LQ�WKH�SURSHUW\�ULJKWV�DQG�LQFHQWLYH�VWUXFWXUH�VR�DV�WR

LPSURYH� WKH� µDSSURSULDWLRQ� UHJLPH¶� �RU� µUHQW� UHJLPH¶�� XQGHU� ZKLFK

HQWUHSUHQHXUV�DQG�LQYHQWRUV�RUJDQLVH�WR�PDNH�WKH�EHVW�RI�QHZ�LGHDV�

$� FRUROODU\� RI� WKH� HPSKDVLV� RQ� FRJQLWLYH� FRQVWUDLQWV� DQG

LQIRUPDWLRQDO� LPSHUIHFWLRQV� LV� WKDW�GHFHQWUDOLVHG� VWUDWHJLF� LQWHUDFWLRQ

EHWZHHQ�LQGLYLGXDOV��DQG�HQWUHSUHQHXUV��LQ�SDUWLFXODU��LV�DQ�LPSRUWDQW

IHDWXUH� RI� HFRQRPLF� OLIH�� 2Q� WKH� RQH� KDQG�� WKH� H[LVWHQFH� RI

µDWPRVSKHULF�H[WHUQDOLWLHV¶��DULVLQJ�IURP�WKH�XELTXLW\�RI�LQIRUPDWLRQDO

LPSHUIHFWLRQV� DQG� DV\PPHWULHV�� LPSOLHV� WKDW� VWUDWHJLF

LQWHUGHSHQGHQFLHV� DUH� SHUYDVLYH�� 2Q� WKH� RWKHU� KDQG�� EHFDXVH� RI� WKH

OLPLWDWLRQV� RQ� KXPDQ� NQRZOHGJH� IRUPDWLRQ�� DJHQF\� DQG� LQFHQWLYH

SUREOHPV� DULVLQJ� IURP� OLPLWHG� LQIRUPDWLRQ� DUH� EHVW� GHDOW� ZLWK� LQ� D

GHFHQWUDOLVHG� FRQWH[W�� 7KH� FUHDWLRQ� RI� FRPPLWPHQW�� PRQLWRULQJ� DQG

HQIRUFHPHQW�DUH�DOO�OLNHO\�WR�ZRUN�PRUH�HIILFLHQWO\�LQ�UHODWLYHO\�VPDOO

JURXSV� RU� QHWZRUNV�� 7KHUH� LV�� KHQFH�� DOVR� D� UDWLRQDOH� IRU� GLUHFW� FR�

RSHUDWLRQ�� FROOHFWLYH� DUUDQJHPHQWV�� µZHEV� RI� UHODWLRQV¶� DQG

µSRO\DUFKLHV¶� �6WLJOLW]� ������ ��� DQG� ����� WR� SURPRWH� HFRQRPLF

SHUIRUPDQFH�DQG�JURZWK�

µ&ROOXVLRQ� LV� QRWKLQJ� PRUH� WKDQ� FRRSHUDWLRQ� WR� SXUVXH� WKH� MRLQW

LQWHUHVWV�RI�WKH�PHPEHUV�RI�DQ�LQGXVWU\�DW�WKH�H[SHQVH�RI�RWKHUV��:KHQ

WKHUH�DUH�VSLOORYHUV��H[WHUQDOLWLHV��DPRQJ�WKH�DFWLYLWLHV�RI�ILUPV�ZLWKLQ

DQ� LQGXVWU\�� WKHUH� LV� SRWHQWLDO� IRU� WUXH� VRFLDO� DQG� SULYDWH� JDLQV� IURP

FRRSHUDWLRQ�� 7KLV� LV� PRVW� HYLGHQW�� IRU� LQVWDQFH�� LQ� MRLQW� UHVHDUFK
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YHQWXUHV���¶��LELG�������

7KHUH�LV�DOVR�QR�UHDVRQ�ZK\�VXFK�FR�RSHUDWLRQ�VKRXOG�QRW�FXW�DFURVV

WKH�SULYDWH�DQG�WKH�SXEOLF�VHFWRUV��DV�ORQJ�DV�LW� LV�GHFHQWUDOLVHG��7KLV

LV�� RI� FRXUVH�� SUHFLVHO\� WKH� FDVH� IRU� 8,5V� DQG� µSXEOLF�SULYDWH

SDUWQHUVKLSV¶� PRUH� JHQHUDOO\�� 7R� SXW� LW� DQRWKHU� ZD\�� ZLWKLQ� WKH

IUDPHZRUN� RI� LQVWLWXWLRQDO� JURZWK� WKHRU\� DQG� LQIRUPDWLRQDO

HFRQRPLFV�� µSXEOLF�SULYDWH� SDUWQHUVKLSV¶� FDQ� EH� UHJDUGHG� DV� D

WUDQVDFWLRQ�FRVW�PLQLPLVLQJ�LQVWLWXWLRQ��+RZHYHU��JLYHQ�WKH�HPSKDVLV

RQ�WKH�LQGLYLGXDO�HQWUHSUHQHXU�DV�WKH�PDLQ�DJHQW�RI�HFRQRPLF�FKDQJH

LQ�DQ�HQYLURQPHQW�FKDUDFWHULVHG�E\�LQIRUPDWLRQ�SUREOHPV��WKH�SXUSRVH

RI� WKLV� LQVWLWXWLRQ� LV�� RI� FRXUVH�� WR� SURYLGH� D� SURSHUW\� ULJKWV� DQG

LQFHQWLYH�VWUXFWXUH�ZKLFK�HQFRXUDJHV�HQWUHSUHQHXULDO�EHKDYLRXU��7KDW

LV��WKH�HPSKDVLV�LV�RQ�µSULYDWH¶��QRW�µSXEOLF¶��,I�VXFK�SDUWQHUVKLSV�DUH

WR� SURPRWH� JURZWK�� WKHLU� PDLQ� UROH� LV� WKDW� RI� D� SROLF\� WRRO� IRU� WKH

JUDGXDO��UH�SULYDWLVDWLRQ�RI�WKH�µSXEOLF�VSKHUH¶�

����� (PERGLHG� WHFKQLFDO� SURJUHVV� DQG� WKH� SURFHVV� RI� µJUDGXDO

VRFLDOLVDWLRQ¶

7KHUH� LV�� KRZHYHU�� DQRWKHU� ZD\� WR� XQGHUVWDQG� DQG� DQDO\VH� WKH

G\QDPLFV�RI� D� µNQRZOHGJH�GULYHQ¶� HFRQRP\�DQG� WKH� UROH�RI� µSXEOLF�

SULYDWH¶�SDUWQHUVKLSV�WR�SURPRWH�VXFK�JURZWK��7KLV�DSSURDFK�GRHV�QRW

GHQ\� RU� SOD\� GRZQ� WKH� LPSRUWDQFH� RI� FRJQLWLYH� FRQVWUDLQWV� DQG

LQIRUPDWLRQDO�LPSHUIHFWLRQV��DV�GRHV�VWDQGDUG�QHR�FODVVLFDO�WKHRU\�DQG

WKH�1*7��5DWKHU��LW�FULWLFDOO\�H[DPLQHV�DQRWKHU�RI�WKH�PDLQ�SUHPLVHV

RI� WKH�1*7�� QDPHO\� WKDW� NQRZOHGJH� DQG� WHFKQRORJLFDO� SURJUHVV� DUH

GLVHPERGLHG�� $V� ZLOO� EH� VHHQ�� DV� ZLWK� LQVWLWXWLRQDO� WKHRU\�� µSXEOLF�

SULYDWH�SDUWQHUVKLSV¶�KDYH�D�UROH�WR�SOD\�LQ�VXFK�D�IUDPHZRUN��WKRXJK

D�UDWKHU�GLIIHUHQW�RQH�

$� XVHIXO� VWDUWLQJ� SRLQW� WR� RXWOLQH� WKH� GLIIHUHQFHV� EHWZHHQ� WKH

LQVWLWXWLRQDO�DSSURDFK�GLVFXVVHG�DERYH�DQG�WKH�RQH�VXJJHVWHG�KHUH� LV

WKH� FRQFHSW� RI� WKH� HQWUHSUHQHXU� WKDW� LV� FHQWUDO� WR� PXFK� RI� QHZ

LQVWLWXWLRQDO� DQDO\VLV��$V� LV�ZHOO�NQRZQ�� WKLV� LV� D� FRQFHSW� GHYHORSHG
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E\�6FKXPSHWHU��DQG�FHQWUDO��LQ�SDUWLFXODU��WR�KLV�����������7KHRU\�RI

(FRQRPLF� 'HYHORSPHQW� �ZKLFK�� LQ� WXUQ�� SDUWV� RI� WKH� 1*7� FODLP� WR

KDYH� GHYHORSHG� IXUWKHU��� ,Q� WKH� 7KHRU\� RI� (FRQRPLF� 'HYHORSPHQW�

6FKXPSHWHU� SURYLGHV� WKH� IROORZLQJ� GHILQLWLRQ�� µ7KH� FDUU\LQJ� RXW� RI

QHZ�FRPELQDWLRQV�ZH�FDOO�µHQWHUSULVH¶��WKH�LQGLYLGXDOV�ZKRVH�IXQFWLRQ

LW�LV�WR�FDUU\�WKHP�RXW�ZH�FDOO�µHQWUHSUHQHXUV¶����������7�KH�0DUVKDOOLDQ

GHILQLWLRQ�RI�WKH�HQWUHSUHQHXU��ZKLFK�VLPSO\�WUHDWV�WKH�HQWUHSUHQHXULDO

IXQFWLRQ�DV�µPDQDJHPHQW¶�LQ�WKH�ZLGHVW�PHDQLQJ��ZLOO�QDWXUDOO\�DSSHDO

WR�PRVW�RI�XV��:H�GR�QRW�DFFHSW� LW��VLPSO\�EHFDXVH� LW�GRHV�QRW�EULQJ

RXW�ZKDW�ZH�FRQVLGHU�WR�EH�WKH�VDOLHQW�SRLQW�DQG�WKH�RQO\�SRLQW�ZKLFK

VSHFLILFDOO\� GLVWLQJXLVKHV� HQWUHSUHQHXULDO� IURP� RWKHU� DFWLYLWLHV�¶

�6FKXPSHWHU����������DQG������7KLV�µVDOLHQW�SRLQW¶�LV�WKDW��DV�RSSRVHG

WR� WKH� µPHUH� PDQDJHU¶�� WKH� HQWUHSUHQHXU� LV� WKDW� LQGLYLGXDO� ZKR� LV

FDSDEOH�RI�VWHSSLQJ�µRXWVLGH�WKH�ERXQGDULHV�RI�URXWLQH¶��DEOH��µWR�OHDG�

DQG�WR�RUJDQLVH��(YHQ�OHDGHUVKLS�ZKLFK�LQIOXHQFHV�PHUHO\�E\�H[DPSOH�

DV�DUWLVWLF�RU�VFLHQWLILF� OHDGHUVKLS��GRHV�QRW�FRQVLVW� VLPSO\� LQ� ILQGLQJ

RU�FUHDWLQJ�WKH�QHZ�WKLQJ�EXW�LQ�VR�LPSUHVVLQJ�WKH�VRFLDO�JURXS�ZLWK�LW

DV� WR� GUDZ� LW� RQ� LQ� LWV� ZDNH�¶� �LELG��� ��� DQG� ����� +HQFH�� ZKDW

6FKXPSHWHU� VWUHVVHV� KHUH� LV� PRUH� RU� OHVV� ZKDW� PRGHUQ� LQVWLWXWLRQDO

WKHRU\�DOVR�LGHQWLILHV�ZLWK�WKH�QRWLRQ�RI�HQWUHSUHQHXU��HQWUHSUHQHXULDO

DELOLW\� LV�� LQ� WKH� ILUVW� SODFH�� WKH� DELOLW\� WR� RUJDQLVH� DQG� SURPRWH

LQQRYDWLRQ�� DQG� WKLV� DELOLW\� LV� WLHG� WR� WKH� LQGLYLGXDO�� ,W� FDQ�� LQ� WKLV

VHQVH��EH�UHJDUGHG�DV�LQ�OLPLWHG�VXSSO\�

+RZHYHU��LQ�&DSLWDOLVP��6RFLDOLVP�DQG�'HPRFUDF\��6FKXPSHWHU�DGGV

DQ� LPSRUWDQW� SRLQW� WKDW� LV� DEVHQW� IURP� FRQWHPSRUDU\� DSSURDFKHV

HPSKDVLVLQJ� WKH� UROH� RI� WKH� HQWUHSUHQHXU�� QDPHO\� WKDW� WKH

µHQWUHSUHQHXULDO� IXQFWLRQ¶� LV� D� KLVWRULFDOO\� VSHFLILF� HOHPHQW� RI

FDSLWDOLVW� GHYHORSPHQW�ZKLFK�ZLOO� EHFRPH� REVROHWH� LQ� WKH� FRXUVH� RI

WKLV� GHYHORSPHQW� DQG� ZLOO� EH� VLGH�OLQHG� E\� WKH� YHU\� IRUFHV� LW� KDV

KHOSHG�WR�GHYHORS�

µ7R�DFW�ZLWK�FRQILGHQFH�EH\RQG�WKH�UDQJH�RI�IDPLOLDU�EHDFRQV�DQG�WR

RYHUFRPH�UHVLVWDQFH�UHTXLUHV�DSWLWXGHV�WKDW�DUH�SUHVHQW�RQO\�LQ�D�VPDOO

IUDFWLRQ�RI�WKH�SRSXODWLRQ�DQG�WKH\�GHILQH�WKH�HQWUHSUHQHXULDO�W\SH�DV
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ZHOO�DV�WKH�HQWUHSUHQHXULDO�IXQFWLRQ�����7KLV�VRFLDO�IXQFWLRQ�LV�DOUHDG\

ORVLQJ�LPSRUWDQFH�DQG�LV�ERXQG�WR�ORVH�LW�DW�DQ�DFFHOHUDWLQJ�UDWH�LQ�WKH

IXWXUH�HYHQ� LI� WKH�HFRQRPLF�SURFHVV� LWVHOI�RI�ZKLFK�HQWUHSUHQHXUVKLS

ZDV� WKH� SULPH�PRYHU�ZHQW� RQ� XQDEDWHG�� )RU�� RQ� WKH� RQH� KDQG�� LW� LV

PXFK� HDVLHU� QRZ� WKDQ� LW� KDV� EHHQ� LQ� WKH� SDVW� WR� GR� WKLQJV� WKDW� OLH

RXWVLGH�IDPLOLDU�URXWLQH���LQQRYDWLRQ�LWVHOI�LV�EHLQJ�UHGXFHG�WR�URXWLQH�

7HFKQRORJLFDO� SURJUHVV� LV� LQFUHDVLQJO\� EHFRPLQJ� WKH� EXVLQHVV� RI

WHDPV�RI�WUDLQHG�VSHFLDOLVWV�ZKR�WXUQ�RXW�ZKDW�LV�UHTXLUHG�DQG�PDNH�LW

ZRUN� LQ� SUHGLFDEOH� ZD\V�� 7KH� URPDQFH� RI� HDUOLHU� FRPPHUFLDO

DGYHQWXUH�LV�UDSLGO\�ZHDULQJ�DZD\��EHFDXVH�VR�PDQ\�PRUH�WKLQJV�FDQ

EH� VWULFWO\� FDOFXODWHG� WKDW� KDG� RI� ROG� WR� EH� YLVXDOL]HG� LQ� D� IODVK� RI

JHQLXV�����2Q�WKH�RWKHU�KDQG��SHUVRQDOLW\�DQG�ZLOO�SRZHU�ZLOO�FRXQW�IRU

OHVV� LQ� HQYLURQPHQWV� ZKLFK� KDYH� EHFRPH� DFFXVWRPHG� WR� HFRQRPLF

FKDQJH� �� DQG� ZKLFK�� LQVWHDG� RI� UHVLVWLQJ�� DFFHSW� LW� DV� D� PDWWHU� RI

FRXUVH�¶�������������

7KH� RQO\� UHPDLQLQJ� UHVLVWDQFH� LV� WKDW� RI� µLQWHUHVWV� WKUHDWHQHG� E\� DQ

LQQRYDWLRQ�LQ�WKH�SURGXFWLYH�SURFHVV¶�ZKLFK�µLV�QRW�OLNHO\�WR�GLH�RXW�DV

ORQJ�DV�WKH�FDSLWDOLVW�RUGHU�H[LVWV¶�DQG�ZKLFK�SRVHV�D�µJUHDW�REVWDFOH¶

WR� WKH� PDVV� SURGXFWLRQ� RI� VRPH� JRRGV�� VXFK� DV� FKHDS� KRXVLQJ�

2WKHUZLVH�� KRZHYHU�� µHFRQRPLF� SURJUHVV� WHQGV� WR� EHFRPH

GHSHUVRQDOLVHG�DQG�DXWRPDWL]HG��%XUHDX�DQG�FRPPLWWHH�ZRUN�WHQGV�WR

UHSODFH� LQGLYLGXDO� DFWLRQ¶� �LELG��� ������ +HQFH�� WKH� 6FKXPSHWHULDQ

HQWUHSUHQHXU��DW�OHDVW��LV�QRW�VRPH�DEVWUDFW�GULYLQJ�IRUFH�RI�LQQRYDWLRQ

DQG� JURZWK� LQ� DQ� HTXDOO\� DEVWUDFW� VRFLHW\� ULGGOHG� E\� LQIRUPDWLRQ

SUREOHPV��EXW�D�KLVWRULFDO� ILJXUH�ZLWK�D�FRQFUHWH�SXUSRVH��FUHDWHG�E\

WKH� GHYHORSPHQWDO� G\QDPLFV� RI� FDSLWDOLVP� DQG� GRRPHG� WR� EH

REOLWHUDWHG� E\� LWV� LQKHUHQW� GULYH� WRZDUGV� VRPH� IRUP� RI

µGHSHUVRQDOLVDWLRQ¶�� µFROOHFWLYLVDWLRQ¶� RU� µVRFLDOLVDWLRQ¶� RI� HFRQRPLF

OLIH����

(YROXWLRQDU\� JURZWK� WKHRU\���� ZKLOH� �DW� OHDVW� DV� IDU� DV� LWV� PDFUR�

WKHRUHWLFDO�EUDQFK�LV�FRQFHUQHG��QRW�H[SOLFLWO\�FRQFHUQHG�ZLWK�WKH�UROH

RI� WKH� HQWUHSUHQHXU� RU� LQVWLWXWLRQDO� DQG� EHKDYLRXUDO� DVVXPSWLRQV� LQ

JHQHUDO�� EXW� UDWKHU� ZLWK� DEVWUDFW� SURFHVVHV� RI� WHFKQRORJLFDO� FKDQJH
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DQG� VHOI�UHLQIRUFLQJ� PHFKDQLVPV� LQ� WKH� HFRQRP\�� PDNHV� D� UHODWHG

SRLQW�� :KHUHDV� PRVW� RI� WKH� QHZ� LQVWLWXWLRQDO� DQG� LQIRUPDWLRQDO

HFRQRPLFV� UHPDLQV� ZLWKLQ� D� VWDWLF� IUDPHZRUN� RI� WKH� FRPSDUDWLYH

DQDO\VLV� RI� LQFHQWLYH� VWUXFWXUHV� EHVW� VXLWHG� WR� SURPRWH� LQQRYDWLYH

DFWLYLWLHV� E\� ILUPV� DQG� LQGLYLGXDOV�� PXFK� RI� HYROXWLRQDU\� JURZWK

WKHRU\� HPSKDVLVHV� WKH� µKROLVWLF¶� QDWXUH� RI� NQRZOHGJH� IRUPDWLRQ� LQ

KLJK�WHFKQRORJ\� HFRQRPLHV�� ZKRVH� G\QDPLF� SRWHQWLDO� FDQ

LQFUHDVLQJO\�RQO\�EH�XQORFNHG�WKURXJK�FROOHFWLYH�PHFKDQLVPV��VXFK�DV

UHVHDUFK� FROODERUDWLRQV�� SURGXFWLYH� DQG� RUJDQLVDWLRQDO� QHWZRUNV� DQG

FROOHFWLYH� OHDUQLQJ� SURFHVVHV�� +HQFH�� ZKLOH� WKH� HPSKDVLV� RI� WKH

LQVWLWXWLRQDO� DSSURDFK� WR� JURZWK� WKHRU\� LV�� XOWLPDWHO\�� RQ� LQGLYLGXDO

FUHDWLYLW\�� HSLWRPLVHG� LQ� WKH� HQWUHSUHQHXU�� ZKR� DFWV� ZLWKLQ� WKH

FRQVWUDLQV�RI�UXOHV�DQG�LQFHQWLYH�VWUXFWXUHV�ZKLFK�KH�RU�VKH�PD\�KHOS

WR�FUHDWH��PDLQWDLQ�DQG�FKDQJH��EXW�ZKLFK�GR�QR�PRUH�WKDQ�GHILQH�DQ

RSSRUWXQLW\� VSDFH�� HYROXWLRQDU\� WKHRU\� UHJDUGV� NQRZOHGJH� DV� D

FROOHFWLYH�HQWLW\�WKDW�LV�µHPEHGGHG¶�LQ�VWUXFWXUHV��URXWLQHV�DQG�KDELWV�

(YHQ�WKRXJK�VRPH�NQRZOHGJH�PD\�VWLOO�EH�WLHG�WR�WKH�LQGLYLGXDO��ZKDW

HYROXWLRQDU\� WKHRU\�HPSKDVLVHV� LV� WKDW�PRVW�NQRZOHGJH�H[LVWV� LQ� WKH

IRUP� RI� FRPSHWHQFLHV�� RU� FRPELQDWLRQV� RI� NQRZOHGJH�� ZKLFK� DUH

DWWDFKHG�WR�VWUXFWXUHV��UDWKHU�WKDQ�LQGLYLGXDOV��(YHU�PRUH�H[WHQVLYH�FR�

RSHUDWLYH� DUUDQJHPHQWV�� UDQJLQJ� IURP� FOXVWHUV� WR� WKH� KLJK� OHYHO� RI

RUJDQLVDWLRQDO� FRPSOH[LW\� LQ� PRGHUQ� PRQRSROLVWLF� FRPSOH[HV�� DUH�

WKHUHIRUH�� VHHQ� WR� HPHUJH� VSRQWDQHRXVO\� LQ� UHVSRQVH� WR� WKLV� µQHZ

PRGH� RI� NQRZOHGJH� SURGXFWLRQ¶� �*LEERQV� HW� DO�� ������� $V� VHHQ� LQ

VHFWLRQ���DERYH��WKLV�LV�FORVHO\�UHODWHG�WR�WKH�PLFURHFRQRPLF�UDWLRQDOH

IRU� WKH�XVH�RI� µSXEOLF�SULYDWH� SDUWQHUVKLSV¶� LQ� WKH� DUHD�RI�6FLHQFH�	

7HFKQRORJ\�

$V� RSSRVHG� WR� 6FKXPSHWHU�� KRZHYHU�� WKH� DUJXPHQW� IRU� D� WHQGHQF\

WRZDUGV�D�JUHDWHU�UROH�IRU�FR�RSHUDWLRQ�DQG�FROOHFWLYH�SURFHVVHV�LQ�WKH

HFRQRP\� LV� QRW� D� KLVWRULFDOO\� VSHFLILF� RQH�� 5DWKHU�� DV� ZLWK� DOO

HYROXWLRQDU\� WKHRULVLQJ�� HFRQRPLF� SURJUHVV� LV� FRQFHSWXDOLVHG� DV� D

SURFHVV� JRYHUQHG� E\� WKH� LQWHUSOD\� EHWZHHQ� YDULDWLRQ� �PXWDWLRQ��

WUDQVPLVVLRQ� �LQKHULWDQFH�� DQG� VHOHFWLRQ�� DQG� WKXV� GULYHQ� ODUJHO\� E\

VRPH�µQDWXUDO¶��UDQGRP�RU�VWRFKDVWLF��IRUFH��7KH�WHQGHQF\�WRZDUGV�DQ
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HYHU� PRUH� FRPSOH[� DQG� HQFRPSDVVLQJ� RUJDQLVDWLRQ� RI� HFRQRPLF

SURFHVVHV� LV�DVFULEHG�WR� WKH� LQFUHDVLQJ�SDFH�RI�VSHFLDOLVDWLRQ�DQG� WKH

WHFKQRORJLFDO� GLYLVLRQ� RI� ODERXU� ZKLFK�� LQ� WXUQ�� LV� WKH� µQDWXUDO¶

RXWFRPH�RI�HYROXWLRQ��7KH�IRFXV�RQ�NQRZOHGJH��LQ�SDUWLFXODU��VLPSO\

DULVHV� EHFDXVH�� DV� ZLWK� WKH� 1*7�� WHFKQRORJLHV� DUH� HTXDWHG� ZLWK

NQRZOHGJH�DQG�WKH�WHFKQRORJLFDO�GLYLVLRQ�RI�ODERXU�LV�HTXDWHG�ZLWK�DQ

LQFUHDVH� LQ� WKH� VSHFLILFLW\� RI� NQRZOHGJH�� UHTXLULQJ� D� KLJK� OHYHO� RI

RUJDQLVDWLRQDO�GLYHUVLW\�DQG�IOH[LELOLW\��$QRWKHU�ZD\�RI�VD\LQJ�WKLV�LV

WKDW� �PRVW�� HYROXWLRQDU\� WKHRU\� WUHDWV� NQRZOHGJH� DQG� WHFKQRORJ\� DV

VRPH� GLVHPERGLHG� HQWLW\�� :KLOH� µHPEHGGHG¶� LQ� UHODWLRQV� EHWZHHQ

LQGLYLGXDOV�DQG�LQ�RUJDQLVDWLRQDO�VWUXFWXUHV�RU�LQVWLWXWLRQV��DV�ZLWK�WKH

1*7��NQRZOHGJH�LV�FOHDUO\�SHUFHLYHG�WR�EH�D�VHSDUDWH�GULYLQJ�IRUFH�LQ

LWV�RZQ�ULJKW�RI�FRQWHPSRUDU\�HFRQRPLF�GHYHORSPHQW��$�FRUROODU\�RI

WKLV� DSSURDFK� WR� WHFKQRORJLFDO� SURJUHVV� DQG� FKDQJH� LV� WKDW

HYROXWLRQDU\� WKHRULHV� RI� LQQRYDWLRQ� WHQG� WR� KDYH� D� UDWKHU� GLIIHUHQW

YLHZ� RI� WKH� UROH� RI� PRQRSROLHV� LQ� GHYHORSHG� FDSLWDOLVP� WKDQ� GLG

6FKXPSHWHU�� $V� KDV� EHHQ� PHQWLRQHG�� 6FKXPSHWHU� UHJDUGHG

PRQRSROLHV� DV� D� ILUVW� VWHS� RQ� µ7KH� 0DUFK� WR� 6RFLDOLVP¶� SUHFLVHO\

EHFDXVH� WKH\�HSLWRPLVH� WKH�FKDQJHV� LQ� WKH�QDWXUH�RI� LQQRYDWLRQ�IURP

LVRODWHG�µHDUO\�FRPPHUFLDO�DGYHQWXUHV¶�WR�D�ODUJH�VFDOH�FHQWUDOLVHG�DQG

RUJDQLVDWLRQDOO\�FRPSOH[�URXWLQH�XQGHUWDNLQJ��+HQFH��IRU�6FKXPSHWHU

PRQRSROLHV� DQG� PRQRSROLVWLF� SUDFWLFHV� WDNH� GLIIHUHQW� IRUPV� LQ� WKH

FRXUVH� RI� FDSLWDOLVW� GHYHORSPHQW� ZLWK� WKH� VR�FDOOHG� µ6FKXPSHWHULDQ

PRQRSRO\¶� �� L�H�� WKH� WHPSRUDU\� DQG� LQQRYDWLYH� PRQRSRO\� �� EHLQJ

UHSODFHG� E\� ODUJH� EXUHDXFUDWLF� DQG� SHUVLVWHQW� RUJDQLVDWLRQV� WR� WKH

H[WHQW� WKDW� QDWXUDO� EDUULHUV� WR� LQQRYDWLRQ� GLVDSSHDU� DQG� µLQQRYDWLRQ

LWVHOI� LV� EHLQJ� UHGXFHG� WR� URXWLQH�¶� (YROXWLRQDU\� WKHRULHV�� RQ� WKH

FRQWUDU\�� GR� QRW� SURYLGH� D� KLVWRULFDO� DQJOH� WR� WKHLU� YLHZ� RI� PDUNHW

VWUXFWXUH�� 7KH� SUHYDOHQW� YLHZ� LV� WKDW� WKH� LQFUHDVLQJ� VSHFLILFLW\� RI

NQRZOHGJH� �L�H�� WKH� LQFUHDVLQJ� WHFKQRORJLFDO� GLYLVLRQ� RI� ODERXU�

UHLQIRUFHV� WKH� LPSRUWDQFH� RI� WDFLW� NQRZOHGJH� DV� ZHOO� DV� WKH

KHWHURJHQHLW\�RI�NQRZOHGJH�LQ�JHQHUDO��&RQVHTXHQWO\��QDWXUDO�EDUULHUV

WR�LPLWDWLRQ�DQG�LQQRYDWLRQ�DUH�VHHQ�WR�SHUVLVW�DQG�WR�OLPLW�WKH�PDUNHW

SRZHU�RI�PRQRSROLHV��PDNLQJ�WKHP�DNLQ�WR�WKH�µHDUO\¶�6FKXPSHWHULDQ

PRQRSRO\�
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+RZHYHU�� WKH� PRUH� EDVLF� SUREOHP� ZLWK� D� GLVHPERGLHG� FRQFHSW� RI

NQRZOHGJH� DQG� WHFKQLFDO� SURJUHVV� LV� WKDW� LW� IDLOV� WR� WDNH� DFFRXQW� RI

WKRVH�GHWHUPLQDQWV�RI�HFRQRPLF�SURJUHVV�DQG�JURZWK�G\QDPLFV�ZKLFK

DUH� KLVWRULFDOO\� VSHFLILF� LQ� WKDW� WKH\� DUH� JRYHUQHG� E\� WKH� LQWHUSOD\

EHWZHHQ� WKH� SROLWLFDO� �RU� GLVWULEXWLRQDO�� DQG� WKH� HFRQRPLF� �RU

WHFKQRORJLFDO�� DVSHFWV� RI� DFFXPXODWLRQ�� ,I� WKHVH� GHWHUPLQDQWV� DUH

LJQRUHG� E\� VHSDUDWLQJ� NQRZOHGJH� IURP� VWDQGDUG� SURGXFWLRQ� IDFWRUV

�FDSLWDO� DQG� ODERXU��� QR� DFFRXQW� FDQ� EH� JLYHQ� RI� WKH� RULJLQ� RI

NQRZOHGJH�DQG�WHFKQLFDO�SURJUHVV�RWKHU�WKDQ�LQ�UDWKHU�YDJXH�FRJQLWLYH

RU� HYROXWLRQDU\�� WKDW� LV�� µQDWXUDOLVHG¶� WHUPV�� $V� D� FRQVHTXHQFH�

SURSHUW\� ULJKWV� WR� WKH� SURFHHGV� IURP� HFRQRPLF� SURJUHVV� FDQQRW� EH

GHILQHG��QRU�FDQ�WKH�LPSOLFDWLRQV�RI�WKH�GLVWULEXWLRQDO�G\QDPLFV�IRU�WKH

RYHUDOO� SURFHVV� RI� DFFXPXODWLRQ� EH� H[SORUHG�� ,I� NQRZOHGJH� LV� VRPH

µYLUWXDO¶� RU� µIUHH�IORDWLQJ¶� VRFLDO� HQWLW\�� RU� D� VHSDUDWH� IDFWRU� RI

SURGXFWLRQ� ZKLFK� VRPHKRZ� UHSURGXFHV� LWVHOI�� LWV� LPSDFW� RQ� WKH

G\QDPLFV� RI� JURZWK� LQ� D� FDSLWDOLVW� HFRQRP\� UHPDLQ� FORXGHG� LQ

P\VWHU\�

7KH�DOWHUQDWLYH�LV��RI�FRXUVH��WR�FRQFHSWXDOLVH�NQRZOHGJH�DV�HPERGLHG

LQ� FDSLWDO�� DQG� WKXV� LQVHSDUDEOH� IURP� WKH� SURFHVV� RI� FDSLWDO

DFFXPXODWLRQ�ZKLFK��LQ�WXUQ��LV�JRYHUQHG�E\�FRQIOLFWXDO�DV�ZHOO�DV�FR�

RSHUDWLYH� HOHPHQWV� RI� VRFLR�HFRQRPLF� UHODWLRQV�� 7KH� EHVW�NQRZQ

DSSURDFK� DORQJ� WKHVH� OLQHV� LV� SUREDEO\� .DOGRU¶V� WHFKQLFDO� SURJUHVV

IXQFWLRQ��.DOGRU�������������������.DOGRU�VWULQJHQWO\�DUJXHV�DJDLQVW

DQ\� QRWLRQ� RI� NQRZOHGJH� RU� WHFKQRORJ\� DV� D� VHSDUDWH� IDFWRU� RI

SURGXFWLRQ�� EHFDXVH� LW� LV� OLNH� RWKHU� µXQDSSURSULDWHG� DJHQWV� RI

SURGXFWLRQ����ZKRVH�H[LVWHQFH�FDXVHV�GLYHUJHQFHV�EHWZHHQ�WKH�SULYDWH

DQG�WKH�VRFLDO�UHWXUQV�RI�WKH�RWKHU�IDFWRUV��7KLV�LV�RQO\�DQRWKHU�ZD\�RI

VD\LQJ� WKDW� ZH� DUH� QRW� IUHH� WR� HOHYDWH� WR� WKH� UROH� RI� D� µIDFWRU� RI

SURGXFWLRQ¶�DQ\WKLQJ�ZH�OLNH��WKH�YDULDEOHV�RI�WKH�SURGXFWLRQ�IXQFWLRQ

PXVW� EH� WUXH� LQSXWV�� DQG� QRW� YDJXH� µEDFNJURXQG� HOHPHQWV¶�� OLNH� WKH

VXQ� RU� WKH� VHD� RU� WKH� VWDWH� RI� NQRZOHGJH�� DQ\� RI� ZKLFK� PD\� WKH

WKRXJKW� WR� FDXVH� WKH� UHVXOWV� WR� GLYHUJH� IURP� WKH� K\SRWKHVLV� RI� WKH

KRPRJHQRXV�DQG�OLQHDU�SURGXFWLRQ�IXQFWLRQ�¶��LELG���������,Q�KLV�RZQ



��

YLHZ�

µ�W�KH� PRVW� WKDW� RQH� FDQ� VD\� LV� WKDW� ZKHUHDV� WKH� UDWH� RI� WHFKQLFDO

LPSURYHPHQW� ZLOO� GHSHQG� RQ� WKH� UDWH� RI� FDSLWDO� DFFXPXODWLRQ�� DQ\

VRFLHW\� KDV� RQO\� D� OLPLWHG� FDSDFLW\� WR� DEVRUE� WHFKQLFDO� FKDQJH� LQ� D

JLYHQ�SHULRG��+HQFH��ZKHWKHU� WKH� LQFUHDVH� LQ�RXWSXW�ZLOO�EH�PRUH�RU

OHVV� WKDQ�SURSRUWLRQDWH� WR� WKH� LQFUHDVH� LQ�FDSLWDO�ZLOO�GHSHQG��QRW�RQ

WKH� VWDWH�RI�NQRZOHGJH�RU� WKH� UDWH�RI�SURJUHVV� LQ� NQRZOHGJH�� EXW� RQ

WKH�VSHHG�ZLWK�ZKLFK�FDSLWDO�LV�DFFXPXODWHG��UHODWLYHO\�WR�WKH�FDSDFLW\

WR�LQQRYDWH�DQG�WR�LQIXVH�LQQRYDWLRQV� LQWR� WKH�HFRQRPLF�V\VWHP��7KH

PRUH� µG\QDPLF¶� DUH� WKH� SHRSOH� LQ� FRQWURO� RI� SURGXFWLRQ�� WKH� NHHQHU

WKH\�DUH�LQ�VHDUFK�RI�LPSURYHPHQWV��DQG�WKH�UHDGLHU�WKH\�DUH�WR�DGRSW

QHZ� LGHDV� DQG� WR� LQWURGXFH� QHZ� ZD\V� RI� GRLQJ� WKLQJV�� WKH� IDVWHU

SURGXFWLRQ� �SHU� PDQ�� ZLOO� ULVH�� DQG� WKH� KLJKHU� LV� WKH� UDWH� RI

DFFXPXODWLRQ�RI�FDSLWDO�WKDW�FDQ�EH�SURILWDEO\�VXVWDLQHG�¶��LELG�������

����

7KH�UHDVRQ�WKDW�WKH�UDWH�RI�WHFKQRORJLFDO�SURJUHVV�ZLOO�GHSHQG�RQ�WKH

UDWH� RI� FDSLWDO� DFFXPXODWLRQ� LV�� RI� FRXUVH�� WKDW� FDSLWDO� DFFXPXODWLRQ

FDQQRW� EH�SHUFHLYHG�RI� DV� WLPHOHVV� DQG� WKDW�� WKHUHIRUH�� D� VKLIW� LQ� WKH

VWDWH� RI� NQRZOHGJH� �DQG� FRQVHTXHQWO\� D� VKLIW� RI� WKH� SURGXFWLRQ

IXQFWLRQ�FXUYH��FDQQRW�EH�VHSDUDWHG�IURP�D�FKDQJH�LQ�WKH�TXDQWLW\�RI

FDSLWDO�� L�H�� D� PRYHPHQW� DORQJ� WKH� SURGXFWLRQ� IXQFWLRQ� FXUYH� �RU

FDSLWDO�GHHSHQLQJ��

,Q�WKLV�VFHQDULR��WKH�µNQRZOHGJH�GULYHQ¶�HFRQRP\�FDQ�EH�H[SODLQHG�DV

RQH�LQ�ZKLFK�WKH�PDWHULDO�IRUP�RI�WHFKQLFDO�SURJUHVV�LV�VXFK�WKDW�LW�KDV

LWVHOI� D� GLUHFW� SRVLWLYH� LPSDFW� RQ� WKH� µG\QDPLVP¶� RI� VRFLHW\�� L�H�� LWV

DELOLW\� WR� DEVRUE� WHFKQLFDO� FKDQJH�� 7R� SXW� LW� DQRWKHU� ZD\�� µWKH

NQRZOHGJH� IDFWRU¶�GRHV�QRW� VWHP� IURP� VRPH�SHUSHWXDO� VHOI�UHFXUVLYH

PRWLRQ�JRYHUQLQJ�D�VHSDUDWH�SURGXFWLYH�HQWLW\�FDOOHG�µNQRZOHGJH¶��EXW

IURP� WKH� IDFW� WKDW� WKH� WHFKQRORJLHV�ZKLFK� UHVXOW� IURP� WKH�SURFHVV� RI

FDSLWDO� DFFXPXODWLRQ� �L�H�� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ

WHFKQRORJLHV��LQFUHDVLQJO\�DIIHFW�VRFLHW\¶V�DELOLW\�WR�FRPPXQLFDWH�DQG

RUJDQLVH� UDSLGO\� DQG� LQ� HYHU� PRUH� HQFRPSDVVLQJ� RUJDQLVDWLRQDO
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DUUDQJHPHQWV�� WKXV�� LQ� WXUQ�� VSHHGLQJ� XS� FDSLWDO� DFFXPXODWLRQ� LWVHOI�

.QRZOHGJH�DQG�WHFKQLFDO�SURJUHVV��WKXV��UHPDLQ�HPERGLHG�LQ�FDSLWDO�

EXW�WKH�PDWHULDO�IRUP�RI�WKLV�FDSLWDO�LV�VXFK�WKDW�LW�GLUHFWO\�DIIHFWV�WKH

VSHHG�RI�IXWXUH�DFFXPXODWLRQ� WKURXJK�LWV�HIIHFW�RQ� WKH�RUJDQLVDWLRQDO

FDSDFLW\�RI�VRFLHW\�DW�ODUJH�

7ZR� WKLQJV� IROORZ�� )LUVW�� WKH� RYHUDOO� JURZWK� SDWK� RI� WKH� HFRQRP\

UHPDLQV�JRYHUQHG�E\� WKH�XVXDO� GHWHUPLQDQWV� RI� FDSLWDO� DFFXPXODWLRQ

RU� WKH� UDWH� RI� �SXEOLF� DQG� SULYDWH�� LQYHVWPHQW� LQ� FDSLWDO�� :LWKLQ� D

.DOGRULDQ�IUDPHZRUN��WKLV�PHDQV��RI�FRXUVH�� WKDW�ZKDW�PDWWHUV� LV� WKH

G\QDPLF� EHWZHHQ� LQFRPH� GLVWULEXWLRQ� DQG� GHPDQG�LQGXFHG

LQYHVWPHQW��QRW�MXVW�WKH�PDWHULDO�IRUP�RI�WHFKQLFDO�SURJUHVV��DV�ZHOO�DV

RWKHU� VXSSO\� IDFWRUV��� 7R� EH� PRUH� SUHFLVH�� WKH� EDVLF� FXPXODWLYH

SURFHVV� LGHQWLILHG� E\� .DOGRU� �IROORZLQJ� $GDP� 6PLWK� DQG� $OO\Q

<RXQJ��DV�WKH�PDLQ�GULYLQJ�IRUFH�RI�JURZWK�LQ�D�FDSLWDOLVW�HFRQRP\�

QDPHO\� WKH� LQWHUDFWLRQ� EHWZHHQ� LQFUHDVHV� LQ� GHPDQG�� LQGXFHG� E\

LQFUHDVHV�LQ�VXSSO\��DQG�LQFUHDVHV� LQ�VXSSO\�� LQGXFHG�E\�LQFUHDVHV� LQ

GHPDQG� �� RU� D� VXEWOH� EDODQFH� RI� VXSSO\� DQG� GHPDQG� UHJLPHV� �L�H�� D

OLPLWHG�VHQVLWLYLW\�RI�GHPDQG� WR�SURGXFWLYLW\� IRU�DQ\�JLYHQ�HODVWLFLW\

RI�SURGXFWLYLW\�ZLWK�UHVSHFW�WR�JURZWK�������LV�ZKDW�FRQWLQXHV�WR�GULYH

JURZWK�HYHQ�LQ�D�µNQRZOHGJH�GULYHQ¶�FDSLWDOLVW�HFRQRP\��+RZ�IDU�WKH

QHZ�WHFKQRORJLHV���DQG�WKH�RUJDQLVDWLRQDO�SRWHQWLDO�WKH\�HPERG\���ZLOO

DIIHFW� WKH� JURZWK� SDWK� GHSHQGV� RQ� WKH� ZD\� LQ� ZKLFK� FKDQJHV� LQ

SURGXFWLYLW\�UHVXOWLQJ�IURP�WKH�XVH�RI�WKHVH�WHFKQRORJLHV�ZLOO�DFW�XSRQ

WKH�YDULRXV�FRPSRQHQWV�RI�GHPDQG�WKURXJK�SULFH�DQG�LQFRPH�HIIHFWV�

DQG� XOWLPDWHO\�� RQ� WKH� UDWH� RI� IXWXUH� LQYHVWPHQW�� $QRWKHU� ZD\� RI

VD\LQJ� WKLV� LV� WKDW� LQFUHDVLQJ� UHWXUQV�GR�QRW�GLUHFWO\� DQG�RQO\� UHIOHFW

VRPH�LQWDQJLEOH�NQRZOHGJH�RU�WHFKQRORJ\�H[WHUQDOLW\��EXW�D�IDU�PRUH

FRPSOH[�VHW�RI�VRFLDO�LQWHUGHSHQGHQFLHV��$V�.DOGRU������������������

KDV� DUJXHG�� LQFUHDVLQJ� UHWXUQV� UHVXOW� ERWK� IURP� JLYHQ� SK\VLFDO

SURSHUWLHV� RI� FHUWDLQ� SURGXFWLRQ� SURFHVVHV� �� L�H�� PDQXIDFWXULQJ

SURFHVVHV� LQ�ZKLFK�D�GRXEOLQJ�RI� WKH� OLQHDU�GLPHQVLRQ�RI�HTXLSPHQW

LQFUHDVHV�WKH�VXUIDFH�E\�WKH�VTXDUH�DQG�WKH�YROXPH�E\�WKH�FXEH���DQG

VRFLR�HFRQRPLF� IDFWRUV�� L�H�� WKH� HQGRJHQRXV� OLQN� EHWZHHQ� WKH

FRQIOLFWXDO� �GLVWULEXWLRQDO�� DQG� WKH� FR�RSHUDWLYH� �WHFKQRORJLFDO
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GLYLVLRQ�RI�ODERXU��DVSHFWV�RI�DQ�HFRQRP\�

6HFRQGO\�� LI� WKH� PDWHULDO� IRUP� RI� HPERGLHG� NQRZOHGJH� DQG

WHFKQRORJLHV� �FDSLWDO�� LQFUHDVLQJO\� IDFLOLWDWHV� HQFRPSDVVLQJ

RUJDQLVDWLRQDO� DUUDQJHPHQWV�� KLJKHU� OHYHOV� RI� FRPPXQLFDWLRQ� DQG�

WKXV�� FROOHFWLYH� SURFHVVHV� DQG� RUJDQLVDWLRQ�� WKH� TXHVWLRQ� DVNHG� E\

6FKXPSHWHU� DULVHV� DV� WR�ZKHWKHU� WKH� VRFLDO� RUJDQLVDWLRQ� RI� D� SULYDWH

PDUNHW� HFRQRP\� LV� DSSURSULDWH� WR� SURPRWH� WKH� SRWHQWLDO� LQKHUHQW� LQ

WKHVH� QHZ� WHFKQRORJLHV�� 3XW� GLIIHUHQWO\�� LI� HPERGLHG� WHFKQLFDO

SURJUHVV� LQ� WKH� SDVW� KDV� SURYLGHG� WKH� WHFKQLFDO� DQG� RUJDQLVDWLRQDO

SRVVLELOLWLHV� WR� FDUU\� RXW� DQG� FRQWURO� KLJKO\� FRPSOH[� DQG

HQFRPSDVVLQJ�SURGXFWLYH�SURFHVVHV��SULYDWH�RZQHUVKLS�PD\�SURYLGH�D

EDUULHU�UDWKHU�WKDQ�DQ�LQFHQWLYH�WR�IXUWKHU�SURPRWH�WHFKQLFDO�SURJUHVV�

ZKLFK�ZLOO�GHSHQG�RQ� WKH�HIIHFWLYH�XVH�RI� VXFK� LQKHUHQWO\� FROOHFWLYH

SURFHVVHV�DQG�RUJDQLVDWLRQDO�DUUDQJHPHQWV��2EYLRXV�H[DPSOHV�RI� WKH

UHOHYDQFH� RI� WKLV� SUREOHP� DUH� WKH� FXUUHQW� GLVFXVVLRQ� FRQFHUQLQJ� WKH

SXEOLF� RU� SULYDWH� RZQHUVKLS� RI� QHZ� ELRORJLFDO� WHFKQRORJLHV� �+XPDQ

*HQRPH� 3URMHFW�� DQG�� WR� VRPH� H[WHQW�� DOVR� WKH� GHEDWH� DURXQG� WKH

µ$PHULFDQ� SURGXFWLYLW\� SDUDGR[¶�� 2QH� DUJXPHQW� WR� H[SODLQ� WKH

FRQWUDGLFWLRQ� EHWZHHQ� D� SUDFWLFDOO\� XQFKDQJHG� SURGXFWLYLW\� JURZWK

UDWH�DQG�WKH�DEXQGDQFH�RI�QHZ�WHFKQRORJLHV�KROGV�WKDW�LW�LV�HVVHQWLDOO\

WKH� LQDGHTXDWH� RUJDQLVDWLRQDO� UHVSRQVH� RI� FDSLWDO� RZQHUV� WR� WKH� QHZ

WHFKQRORJLHV�ZKLFK� LV� DW� WKH� URRW� RI� WKLV� SKHQRPHQRQ��$FFRUGLQJ� WR

WKLV�YLHZ��DJJUHJDWH�SURGXFWLYLW\�JURZWK�LV�OLWWOH�DIIHFWHG�E\�WKH�QHZ

WHFKQRORJLHV�� EHFDXVH� RXW�VRXUFLQJ� UDLVHV� WKH� VKDUH� RI� ORZ�

SURGXFWLYLW\�� ORZ�SDLG� DFWLYLWLHV� LQ� WKH� HFRQRP\�� ZKLOH� DW� WKH� VDPH

WLPH� WKH� PDQXIDFWXULQJ� VHFWRU� �WKH� PDLQ� JHQHUDWRU� RI� LQFUHDVLQJ

UHWXUQV�IRU�UHDVRQV�UHODWHG�WR�WKH�SK\VLFDO�SURSHUWLHV�RI�SURGXFWLRQ��LV

VKULQNLQJ�� $V� D� UHVXOW�� KLJK� SURGXFWLYLW\� JURZWK� EDVHG� RQ� QHZ

WHFKQRORJLHV� LV� ORFNHG� LQWR� UHODWLYHO\�VPDOO� LVODQGV�RI�SURGXFWLRQ� IRU

UHDVRQV�RI�LQFUHDVHG�VKRUW�WHUP�SURILWDELOLW\��H�J��6OLIPDQ�DQG�&RUUDGR

������

,Q�DQ\�FDVH��JLYHQ�WKDW�VRFLHW\¶V�µG\QDPLVP¶�ZLOO�DOVR��WR�VRPH�H[WHQW�

EH�GHWHUPLQHG�E\� FRJQLWLYH� FRQVWUDLQWV�� WKH� LQHUWLD� RI� KDELWV� DQG� WKH
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PDWHULDO� LQFHQWLYHV� WR� LQQRYDWH�� UDWKHU� WKDQ� VROHO\� E\� WKH� SRWHQWLDO

LQKHUHQW� LQ� QHZ� WHFKQRORJLHV�� ZKLOH� SULYDWH� RZQHUVKLS�PD\� SRVH� µD

JUHDW�REVWDFOH¶�WR�IXUWKHU�HFRQRPLF�SURJUHVV��LW�ZLOO�DOVR�QRW�VXGGHQO\

EHFRPH� VXSHUIOXRXV�� 7KH� LPSOLFDWLRQ� LV� WKDW� µSXEOLF�SULYDWH¶

SDUWQHUVKLSV�PD\�ZHOO�EH�D�XVHIXO�SROLF\�WRRO�IURP�WKH�SRLQW�RI�YLHZ

WKDW� FRQFHSWXDOLVHV� µNQRZOHGJH�GULYHQ¶� WHFKQRORJLFDO� FKDQJH� DV

µHPERGLHG¶� LQ� FDSLWDO�� +RZHYHU�� EHFDXVH� NQRZOHGJH� DQG

WHFKQRORJLFDO� SURJUHVV� LV� µHPERGLHG¶� LQ� FDSLWDO� DQG� WLHG� WR� FDSLWDO

DFFXPXODWLRQ�� DQG� WKXV� QHLWKHU� WLHG� WR� WKH� LQGLYLGXDO� �HQWUHSUHQHXU�

QRU�D�µIUHH�IORDWLQJ¶�µYLUWXDO¶�HQWLW\� LQ� LWV�RZQ�ULJKW��DQG�EHFDXVH� WKH

PDLQ�VXEVWDQWLDO�DVSHFW�RI�WKH�QHZ�WHFKQRORJLHV�LV�WKDW�WKH\�DOORZ�IRU

DQG�UHTXLUH�DQ�LQFUHDVLQJO\�FROOHFWLYH�RUJDQLVDWLRQ�RI�SURGXFWLRQ��WKH

HPSKDVLV�VKRXOG�EH�RQ�µSXEOLF¶��QRW�µSULYDWH¶��,Q�RWKHU�ZRUGV��µSXEOLF�

SULYDWH�SDUWQHUVKLSV¶�PD\�EH�DQ�DSSURSULDWH�ZD\�RI�IRVWHULQJ�JURZWK�

LI�WKH\�IXUWKHU�WKH�SURFHVV�RI�WKH�µJUDGXDO�VRFLDOLVDWLRQ¶�RI�SURGXFWLRQ�

ZKLFK� FDSLWDOLVP� LWVHOI� KDV� VHW� LQWR�PRWLRQ�E\�JUHDWO\� LQFUHDVLQJ� WKH

SDFH�RI�WKH�VRFLDO�DQG�WHFKQLFDO�GLYLVLRQ�RI�ODERXU�

���&RQFOXVLRQV

7KDW�µ�S�HRSOH�DUH�WKH�NH\�LQSXW�WR�WKH�FUHDWLYH�SURFHVV¶��-RQHV������

���� LV�KDUGO\�QHZV� WR� DQ\ERG\�RWKHU� WKDQ�D�QHR�FODVVLFDO� HFRQRPLVW�

%RWK� FODVVLFDO� SROLWLFDO� HFRQRPLVWV� �0DU[LVWV� LQ� SDUWLFXODU�� DQG

VXEMHFWLYLVW� LQGLYLGXDOLVWV� RI� D� QRQ�RUWKRGR[� SHUVXDVLRQ� �VXFK� DV

DGKHUHQWV� WR� WKH�$XVWULDQ� VFKRRO�� KDYH� FODLPHG� WKLV� IRU� D� ORQJ� WLPH�

+RZHYHU��ZKDW�PDWWHUV���DQG�ZKDW�VHSDUDWHV�0DU[LVWV�IURP�$XVWULDQV��

LV�WKH�ZD\�LQ�ZKLFK�SHRSOH¶V�FUHDWLYLW\�LV� WUDQVIRUPHG�LQWR�HFRQRPLF

JURZWK�� 7R� SXW� LW� DQRWKHU� ZD\�� ZKDW� PDWWHUV� LV� ZKHWKHU� WHFKQLFDO

SURJUHVV�LV�FRQFHSWXDOLVHG�DV�HPERGLHG�RU�DV�GLVHPERGLHG�

,Q�WKH�ODWWHU�FDVH�� WKHUH�DUH�WZR�IXUWKHU�RSWLRQV�� WR�UHJDUG�NQRZOHGJH

DV� µHPEHGGHG¶� LQ� LQGLYLGXDOV�� DQG� WR� DVVLJQ� SDUWLFXODU� YDOXH� WR� WKH

DELOLW\�µWR�RUJDQLVH�DQG�WR�OHDG¶��L�H��WR�WKH�HQWUHSUHQHXU��RU�WR�UHJDUG

NQRZOHGJH�DV�µHPEHGGHG¶�LQ�VRPH�VRUW�RI�VWUXFWXUH�ZKLFK��DV�ORQJ�DV

WKHUH� LV� QR� VSHFLILFDWLRQ� RI� VXFK� VWUXFWXUHV� DQG� WKHLU� UHODWLRQ� WR
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HFRQRPLF�SURFHVVHV��DPRXQWV�WR�WKH�VDPH�DV�VD\LQJ�WKDW�NQRZOHGJH�LV

D�µYLUWXDO¶�RU�µIUHH�IORDWLQJ¶�IDFWRU�RI�SURGXFWLRQ�LQ�LWV�RZQ�ULJKW��7KH

UHYLYDO� RI� WKH� µHQWUHSUHQHXU¶� KDV� KLWKHUWR� SURYHQ� D� UDWKHU� VXFFHVVIXO

OLQH�RI�GHIHQFH�IRU�D�VRFLDO�RUGHU�EDVHG�RQ�D�SULYDWH�PDUNHW�HFRQRP\�

DQG� KDV� UHFHQWO\� EHHQ� UH�LQYRNHG� E\� SROLWLFLDQV� RI� DOO� PDLQVWUHDP

SHUVXDVLRQV�� ,W� GRHV� QRW�� KRZHYHU�� HDVLO\� ILW� WKH� LGHD� RI� WKH

µNQRZOHGJH�GULYHQ¶� HFRQRP\� LQ� ZKLFK� NQRZOHGJH�� SHUFHLYHG� DV� D

VHOI�UHFXUVLYH� DFFXPXODEOH� IDFWRU� RI� SURGXFWLRQ� �� D� NLQG� RI� QRQ�

GHSUHFLDWLQJ�&UXVRQLDQ�FDSLWDO� ��JHQHUDWHV�EDODQFHG�JURZWK�LQ�D�ZD\

WKDW��ZKLOH�QRW�VSHFLILHG�� LV�KDUGO\�UHOLDQW�RQ� WKH�VSRUDGLF�µIODVKHV�RI

JHQLXV¶�RI�HQWUHSUHQHXUV��RU�PRUH�JHQHUDOO\��WKH�SLWIDOOV�DQG�FRJQLWLYH

OLPLWDWLRQV�RI�LQGLYLGXDO�GHFLVLRQ�PDNLQJ�

7KRVH� ZKR� DGYRFDWH� D� YLHZ� RI� NQRZOHGJH� DV� HPERGLHG� LQ� FDSLWDO

DFFXPXODWLRQ�� KDYH� SRLQWHG� RXW� WKDW� WKH� SUREOHP� ZLWK� PDNLQJ

NQRZOHGJH� SHU� VH� D� PDMRU� GULYHU� RI� HFRQRPLF� JURZWK� LV� WKDW� WKH

SURFHVV� E\� ZKLFK� NQRZOHGJH� FRPHV� WR� EH� WKLV� GULYHU� QHHGV� WR� EH

VSHFLILHG�� 7KLV� VSHFLILFDWLRQ� RI� WKH� SURFHVVHV� XQGHUO\LQJ� WKH� JURZWK

SHUIRUPDQFH� RI� DQ� HFRQRP\� LV�� DIWHU� DOO�� ZKDW� PDNHV� D� WKHRU\� RI

JURZWK� DQ� HQGRJHQRXV� WKHRU\�� ,Q� WKH� FDVH� RI� NQRZOHGJH�� LI� WKH

H[SORLWDWLRQ�DQG�H[SORUDWLRQ�RI�NQRZOHGJH� IRU� HFRQRPLF�SXUSRVHV� LV

GHSHQGHQW�RQ�WKH�HQWUHSUHQHXU��UDWKHU�WKDQ�SHRSOH�JHQHUDOO\���WKHQ�WKLV

LPSRVHV� OLPLWV�RQ�JURZWK� LI� IRU� QR�RWKHU� UHDVRQ� WKDQ� WKDW� LQGLYLGXDO

FUHDWLYLW\� LV�XQSUHGLFWDEOH��HVVHQWLDOO\�GULYHQ�E\� UDQGRPQHVV�DQG� WKH

µFDSULFLRXVQHVV¶� RI� LQGLYLGXDO� PLQGV�� 0RUH� LPSRUWDQWO\�� LI� WKH

HQWUHSUHQHXU� LV� WR� EH� UHJDUGHG� DV� DQ� µLGHDO� W\SH¶� ILJXUH� RI� PDUNHW

RUJDQLVDWLRQ�� UDWKHU� WKDQ� DV� D� KLVWRULFDOO\� VSHFLILF� DQG� WUDQVLHQW

SKHQRPHQRQ� RI� HDUO\� FDSLWDOLVW� GHYHORSPHQW�� WKH� OLPLWDWLRQV� RI

LQGLYLGXDO� GHFLVLRQ�PDNLQJ� LQ� D�ZRUOG�RI� LPSHUIHFW� LQIRUPDWLRQ�ZLOO

SODFH� D� SHUPDQHQW� DQG� LQVXUPRXQWDEOH� FRQVWUDLQW� RQ� VRFLHW\¶V

SRWHQWLDO� IRU� HFRQRPLF� JURZWK�� ,I�� RQ� WKH� RWKHU� KDQG�� NQRZOHGJH� LV

HPERGLHG� LQ� FDSLWDO� DFFXPXODWLRQ�� LW� ZLOO� EH� WKH� FKDQJLQJ� LQWHUSOD\

EHWZHHQ� WKH� HFRQRPLF�� WHFKQLFDO� DQG� VRFLDO� IRUFHV� JRYHUQLQJ� WKLV

SURFHVV� ZKLFK� GHWHUPLQHV� WKH� JURZWK� SRWHQWLDO��:KLOH� WKHVH� IRUFHV�

PRUH�RIWHQ� WKDQ�QRW��ZRUN� LQ�RSSRVLQJ�GLUHFWLRQV�� WKHUH� LV� WKHQ�QR�D
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SULRUL�UHDVRQ�IRU�DVVXPLQJ�WKDW�WKH�OLPLWDWLRQV�RI�LQGLYLGXDO�GHFLVLRQ�

PDNLQJ�PD\�QRW�EH�RYHUFRPH�� RU� DW� OHDVW� OHVVHQHG�� E\� WHFKQRORJLFDO

DQG�VRFLDO�GHYHORSPHQWV�ZKLFK�RSHQ�WKH�ZD\�WR�D�PRUH�HIIHFWLYH�XVH

RI�LQKHUHQWO\�FROOHFWLYH�IRUFHV�RI�SURGXFWLRQ�

8QGHUO\LQJ� WKHVH� WZR� YLHZV� LV�� RI� FRXUVH�� D� GLIIHUHQW� DQG� ODUJHO\

RSSRVHG�XQGHUVWDQGLQJ�RI�ZKDW�FRQVWLWXWHV�µHQGRJHQHLW\¶��0DLQVWUHDP

WKHRULHV�RI�JURZWK��VXFK�DV�WKH�1*7�DQG�WKH�QHZ�LQVWLWXWLRQDO�JURZWK

WKHRU\��µHQGRJHQLVH¶�E\�FRQFHSWXDOLVLQJ�WKH�UDWH�RI�HFRQRPLF�JURZWK

DV� WKH�RXWFRPH�RI� WKH� LQGLYLGXDO�FKRLFHV�RI�HFRQRPLF�DJHQWV��RU�RQH

UHSUHVHQWDWLYH� DJHQW�� HQJDJHG� LQ� VRPH� IRUP� RI� XWLOLW\�PD[LPLVDWLRQ�

+HWHURGR[� WKHRULHV� RI� JURZWK� DGRSW� D� EURDGHU�� RU� PRUH� µKROLVWLF¶�

QRWLRQ�RI�HQGRJHQHLW\��+HUH��D�FHUWDLQ�PRWLRQ��H�J��WHFKQLFDO�SURJUHVV�

LV�HQGRJHQRXV�WR�D�V\VWHP�LI�LW�KDV�DULVHQ�DV�D�UHVSRQVH�WR�WKH�LQWHUQDO

IRUFHV� RI� WKH� V\VWHP�� H�J�� WKH� VXSSO\� RI� UHVRXUFHV� WR� DQ� HFRQRPLF

V\VWHP�LV�HQGRJHQRXV�LI�LW�FRQVWLWXWHV�D�UHVSRQVH�WR�GHPDQG�IRU�WKHP

IURP� ZLWKLQ� WKH� V\VWHP� �H�J�� 7KLUOZDOO� ������ ����� 2EYLRXVO\�� WKH

RULJLQ�DQG�ZRUNLQJ�RI�VXFK�µIRUFHV¶�QHHGV�WR�EH�H[SODLQHG��EXW�WKHUH�LV

QR� UHDVRQ� WR� DVVXPH� WKDW� WKH\� DUH� H[FOXVLYHO\� GULYHQ� E\� WUDFWDEOH

LQGLYLGXDO� FKRLFHV�� PXFK� OHVV� E\� WKHLU� DJJUHJDWH� DW� RQH� PRPHQW� LQ

WLPH�

7ZR�LPSOLFDWLRQV�DUH�ZRUWK�SRLQWLQJ�RXW��)LUVW��WR�VD\�WKDW�NQRZOHGJH

LV� HPERGLHG� LQ� FDSLWDO� DFFXPXODWLRQ� GRHV� QRW� LPSO\� WKDW�PHDVXULQJ

WKH�JURZWK�RI�WKH�SK\VLFDO�FDSLWDO�VWRFN�FDQ�DFFRXQW�IRU�WKH�JURZWK�RI

WRWDO� RXWSXW�� 5DWKHU�� ZKDW� LW� GRHV� VD\� LV� WKDW� WHFKQLFDO� SURJUHVV� LV

JRYHUQHG�E\�WKH�VDPH�LQVWLWXWLRQDO��WHFKQRORJLFDO�DQG�HFRQRPLF�IRUFHV

ZKLFK�JRYHUQ�WKH�SURFHVV�RI�FDSLWDO�DFFXPXODWLRQ��VRPH�RI�ZKLFK�PD\

EH� TXDQWLILDEOH� DQG� VRPH� RI� ZKLFK� PD\� QRW�� 6HFRQGO\�� WR� H[SODLQ

JURZWK�LQ�WHUPV�RI�µKROLVWLF¶�DQG�KLVWRULFDOO\�VSHFLILF�PDWHULDO�IRUFHV�LV

QRW�WR�GHQ\�WKH�LPSRUWDQFH�RI�KXPDQ�FKRLFH��7KH�UHDOLVDWLRQ�RI�KXPDQ

FKRLFHV� LV�� WR� D� FRQVLGHUDEOH� H[WHQW�� GHSHQGHQW� RQ� WKH� H[SODQDWRU\

SRZHU� RI� WKHRULHV� GHVLJQHG� WR� UHQGHU� WKH� VRFLDO� DQG� QDWXUDO

HQYLURQPHQWV�RI�KXPDQ�EHLQJV�LQWHOOLJLEOH��7KH�H[SODQDWRU\�SRZHU�RI

µHQGRJHQLVLQJ¶� JURZWK� E\� UHIHUHQFH� WR� VRPH� QRWLRQ� RI� µFUHDWLYLW\¶�
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LQGLYLGXDO�RU�DJJUHJDWH��LV�QRW�REYLRXV��:KDW�LV�PRUH��DV�ORQJ�DV�WKH

RULJLQV� DQG� ZRUNLQJV� RI� VXFK� µFUHDWLYLW\¶� DUH� QRW� VSHFLILHG�� MXVW� DV

DGKHUHQWV� RI� 86� FRUSRUDWH� OLEHUDOLVP� XVHG� WR� ILQG� WKDW� µWKH� ODZV� RI

WUDGH� DUH� VWURQJHU� WKDQ� WKH� ODZV� RI� PHQ¶� �%HUN� ������ ����� VR� WKH

DGKHUHQWV� RI� WKH�QHZ� µNQRZOHGJH�GULYHQ¶� YLUWXDO� HFRQRP\�PD\�ZHOO

FRPH�WR�DUJXH�WKDW�µWKH�ODZV�RI�NQRZOHGJH�DUH�VWURQJHU�WKDQ�WKH�ODZV

RI�PHQ�¶

7KH�LPSOLFDWLRQV�IRU�WKH�DVVHVVPHQW�RI�µSXEOLF�SULYDWH�SDUWQHUVKLSV¶�DV

D�SROLF\�WRRO�IRU�SURPRWLQJ�JURZWK�LQ�D�µNQRZOHGJH�GULYHQ¶�HFRQRP\

DUH� FRQVLGHUDEOH�� WKHLU� LPSDFW� RQ� WKH� JURZWK� SRWHQWLDO� RI� KLJK�

WHFKQRORJ\�HFRQRPLHV�ZLOO�GHSHQG�RQ�ZKHWKHU�WKH�HPSKDVLV�LV�SXW�RQ

WKH� µSULYDWH¶� RU� RQ� WKH� µSXEOLF¶� HOHPHQW�� ,Q� WKH� ILUVW� FDVH�� SROLF\�

PDNHUV�DFW�RQ�WKH�EDVLV�RI�DQ�LQKHUHQW�FRQWUDGLFWLRQ��,I�SULYDWLVDWLRQ�LV

WKH� NH\� WR� JURZWK�� LW� LV� GLIILFXOW� WR� VHH� KRZ� WKH� HFRQRP\� FDQ� EH

µNQRZOHGJH�GULYHQ¶�LQ�WKH�VHQVH�VXJJHVWHG�E\�WKH�1*7��.QRZOHGJH�LV

HLWKHU� D� VHOI�UHSURGXFLQJ�� YLUWXDO� HQWLW\� WKDW� EHORQJV� WR� QRERG\� DQG

VRPHKRZ� LQFUHDVHV� WKH�SHUIRUPDQFH�RI� RWKHU� DFFXPXODEOH� IDFWRUV� RI

SURGXFWLRQ� LQ� SURSRUWLRQ� WR� LWV� RZQ� VHOI�SURSHOOHG� JURZWK�� RU� LW� LV

GHSHQGHQW�RQ�WKH�ZLW�RI�WKH�LQGLYLGXDO�HQWUHSUHQHXU�PRQRSROLVW��,Q�WKH

VHFRQG� FDVH�� SROLF\�PDNHUV� DW� OHDVW� KDYH� D� FKDQFH� RI� µJHWWLQJ� WKH

G\QDPLFV� ULJKW¶��:KLOH� WKH\� ZLOO� QRW� EH� LQ� D� SRVLWLRQ� WR� SURPLVH� D

µYLUWXDO¶� JURZWK� PLUDFOH�� E\� IRVWHULQJ� FROOHFWLYH� FRQWURO� RYHU� WKH

LQWHJUDWLRQ�RI�FRPSOH[�OLQHV�RI�SURGXFWLRQ��UDWKHU�WKDQ�SULYDWH�FRQWURO

RYHU�FROOHFWLYH�RUJDQLVDWLRQ���WKH\�PD\�FRQWULEXWH�WR�WKH�IXUWKHU�UDSLG

SDFH�RI�FDSLWDO�DFFXPXODWLRQ�DQG�WHFKQRORJLFDO�SURJUHVV�
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1RWHV

�� 6HH� 'HSDUWPHQW� RI� 7UDGH� DQG� ,QGXVWU\� �������� %XLOGLQJ� WKH

.QRZOHGJH�'ULYHQ�(FRQRP\�� ������&RPSHWLWLYH�:KLWH�3DSHU��

KWWS���ZZZ�GWL�JRY�XN�FRPS�FRPSHWLWLYH�ZKBLQW��KWP�

�� ,Q� WKH� )DELDQ� 3KDPSOHW� RQ� WKH� 7KLUG� :D\�� %ODLU� HPEUDFHV� D

VLPLODU� YLHZ� RI� SXEOLF�SULYDWH� UHODWLRQV�� µ,� IXOO\� UHFRJQLVH� WKDW

WKH�SULYDWH�VHFWRU��QRW�JRYHUQPHQW�� LV�DW� WKH�IRUHIURQW�RI�ZHDOWK

FUHDWLRQ� DQG� HPSOR\PHQW� JHQHUDWLRQ�� <HW�� JRYHUQPHQW� KDV� D

YLWDO� UROH� LQ�SURPRWLQJ�FRPSHWLWLYH�PDUNHWV�� HQFRXUDJLQJ� ORQJ�

WHUP�UHVHDUFK�DQG�LQYHVWPHQW��DQG�KHOSLQJ�WR�HTXLS�FLWL]HQV�ZLWK

WKH� VNLOOV� DQG� DVSLUDWLRQV� WKH\� QHHG� WR� VXFFHHG� LQ� WKH� PRGHUQ

HFRQRP\¶��%ODLU����������

�� ,Q�WKH�SUHVHQW�FRQWH[W��WKH�WHUP�µXQLYHUVLW\�LQGXVWU\�UHODWLRQV¶�LV

XVHG� EURDGO\� WR� GHVFULEH� DQ\� IRUP� RI� FROODERUDWLYH� UHVHDUFK

DUUDQJHPHQW� LQYROYLQJ� SXEOLF� DQG� SULYDWH� SDUWQHUV�� 7KH� PDLQ

GHILQLQJ� HOHPHQW� LV� WKH� H[LVWHQFH� RI� D� ZRUNLQJ� UHODWLRQVKLS

FRQFHUQHG� ZLWK� WKH� GHYHORSPHQW� DQG� FRPPHUFLDOL]DWLRQ� RI� D

SLHFH� RI� UHVHDUFK��7KH� GXUDWLRQ� DQG� GHJUHH� RI� IRUPDOLW\� RI� WKH

UHODWLRQVKLS� DV� ZHOO� DV� WKH� GLVWULEXWLRQ� RI� LQWHOOHFWXDO� SURSHUW\

ULJKWV�EHWZHHQ�WKH�SDUWQHUV�PD\�YDU\�VXEVWDQWLDOO\��UDQJLQJ�IURP

RQH�RII� DFDGHPLF� FRQVXOWDQFLHV� WR� XQLYHUVLW\� VSLQ�RXWV� DQG

µHPEHGGHG� ODERUDWRULHV¶�� 8,5V� LQ� WKLV� VHQVH� DUH� D� VXEVHW� RI

µSULYDWH�SXEOLF�SDUWQHUVKLSV� LQ� VFLHQFH¶�� DOEHLW� D�YHU\� LPSRUWDQW

RQH�� ,I� WKH�FRQFHSW�RI� µSXEOLF�SULYDWH�SDUWQHUVKLSV¶� LV�EDVHG�RQ

WKH�LGHD� WKDW�D�FOHDU�GLYLVLRQ�RI� ODERXU�EHWZHHQ�WKH�SULYDWH�DQG

SXEOLF�VHFWRUV��VXFK�DV�VXJJHVWHG�E\�WKH�VWDQGDUG�PDUNHW�IDLOXUH

DSSURDFK��LV�QRW�GHVLUDEOH��WKH�UHDVRQ�LV��D��WKDW�HQWUHSUHQHXUVKLS

LV�UHJDUGHG�DV�D�QHFHVVDU\�LQSXW�LQWR�WKH�H[SORLWDWLRQ�RI�WKH�QHZ

VRXUFH� RI� JURZWK�� L�H�� NQRZOHGJH�� DQG� �E�� WKDW� WKHUH� UHPDLQ

VRFLDO� FRVWV� �QHJDWLYH� H[WHUQDOLWLHV�� DVVRFLDWHG�ZLWK� WKH� SULYDWH
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SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�NQRZOHGJH��6HH�VHFWLRQ���EHORZ�

�� )RU�PRUH�GHWDLO� VHH�7KH�:KLWH�3DSHU�RQ�&RPSHWLWLYHQHVV� �'7,

�������FKDSWHUV���DQG���

�� )RU� D� GHWDLOHG� GLVFXVVLRQ� RI� WKH� PLFURHFRQRPLF� GLPHQVLRQ� RI

LQQRYDWLRQ��DQG�WKH�UROH�RI�8,5V�LQ�SDUWLFXODU��VHH�%ODQNHQEXUJ�

������8QLYHUVLW\�,QGXVWU\� 5HODWLRQV�� ,QQRYDWLRQ� DQG� 3RZHU�� $

7KHRUHWLFDO� )UDPHZRUN� IRU� WKH� 6WXG\� RI� 7HFKQRORJ\� 7UDQVIHU

IURP� WKH� 6FLHQFH�%DVH��:RUNLQJ� 3DSHU� ����� (65&�&HQWUH� IRU

%XVLQHVV�5HVHDUFK��8QLYHUVLW\�RI�&DPEULGJH�

�� 6HH� +DUFRXUW� ������ ������ ������ 6HH� DOVR� DERYH� UHPDUNV

�,QWURGXFWLRQ��

�� 2QO\� LI� WKH� VXPPDWLRQ� RI� WKH� PDUJLQDO� SURGXFWV� WLPHV� WKH

SURGXFWLRQ� IDFWRUV� HTXDOV� WKH� WRWDO� SURGXFW� SURGXFHG� GRHV

PDUJLQDO�SURGXFWLYLW\�WKHRU\�SURYLGH�D�WKHRU\�RI�GLVWULEXWLRQ�

�� +RZ� H[DFWO\� OLQHDULW\� JHQHUDWHV� HQGRJHQRXV� JURZWK� FDQ� HDVLO\

EH� VHHQ� ZLWK� UHIHUHQFH� WR� WKH� 6RORZ� PRGHO� �6RORZ� ������

&RPELQLQJ� WKH� $.� SURGXFWLRQ� IXQFWLRQ� �<�  � $.�� ZLWK� WKH

6RORZLDQ� FDSLWDO� DFFXPXODWLRQ� IXQFWLRQ� �'. � J<�� G.��� ZKHUH

J<� LV� WKH� DPRXQW� RI� JURVV� LQYHVWPHQW� DQG� G.� WKH� DPRXQW� RI

GHSUHFLDWLRQ��ZH�REWDLQ��'.� �J$.D� �� G.� �ZKHUH�D� VWDQGV� IRU

WKH� HODVWLFLW\� RI� RXWSXW� ZLWK� UHVSHFW� WR� FDSLWDO� .��� :LWK

GLPLQLVKLQJ�UHWXUQV�WR�FDSLWDO��D�������WKH�VPDOOHU�D��WKH�VRRQHU

WKH� HFRQRP\� ZLOO� UHDFK� WKH� VWHDG\� VWDWH� JURZWK� UDWH� DW� ZKLFK

FDSLWDO�DFFXPXODWLRQ�HTXDOV�GHSUHFLDWLRQ�OHYHOV��7KH�$.�PRGHOV

UHSUHVHQWV� WKH� ERUGHU� FDVH� RI�D�  � ��� FKDUDFWHULVHG� E\� FRQVWDQW

UHWXUQV� WR� FDSLWDO�� ,I� RQH� LQWHUSUHWV� WKH� EDVLF� LGHD� EHKLQG� WKH

6RORZ� PRGHO� LQ� WHUPV� RI� WUDQVLWLRQV� G\QDPLFV� ZKHUH� WKH

HFRQRPLF�JURZWK�JUDGXDOO\�VORZV�GRZQ�DORQJ�D� WUDQVLWLRQ�SDWK

IURP� LWV� VWDUWLQJ� SRVLWLRQ� WRZDUGV� WKH� VWHDG\� VWDWH�� WKH� $.
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PRGHOV� FDQ� EH� UHDG� WR� GHVFULEH� D� VWDWH� LQ�ZKLFK� WKH� WUDQVLWLRQ

G\QDPLFV� QHYHU� HQG� �-RQHV� ������ ����ZLWK� UHIHUHQFH� WR� 6DOD�L

0DUWLQ��;����������µ/HFWXUH�1RWHV�RQ�(FRQRPLF�*URZWK¶��1%(5

:RUNLQJ�3DSHU�QR��������&DPEULGJH��0$��1%(5���([DPSOHV�RI

µ$.�PRGHOV¶�RI�WKLV�W\SH�DUH�5RPHU���������5HEHOR��������DQG�

WR�VRPH�H[WHQW��/XFDV��������

�� 7KLV��LQ�WXUQ��LPSOLHV�WKDW�WKH�ODERXU�PDUNHW�LV�FKDUDFWHUL]HG�E\

LQIOH[LEOH� SULFHV� �LQ� WKH� VKRUW� SHULRG��� 2I� FRXUVH�� WKLV� LV� QRW� D

W\SLFDO� DVVXPSWLRQ� LQ� PRVW� QHRFODVVLFDO� PRGHOV� DV� IXOO

HPSOR\PHQW�KHUH� LV� VLPSO\� WDNHQ� WR�PHDQ� WKDW� ODERXU� HDUQV� LWV

PDUJLQDO�SURGXFW��$Q�DOWHUQDWLYH�ZD\�RI�XQGHUVWDQGLQJ�WKH�����

6RORZ�PRGHO�LV�LQ�WHUPV�RI�WKH�FKRLFH�RI�WHFKQLTXHV�DW�RQH�SRLQW

LQ�WLPH��UDWKHU�WKDQ�JURZWK�RYHU� WLPH���7KH�FHQWUDO� LGHD� WKHQ�LV

QRW� WKDW� D�JLYHQ� DPRXQW� RI� ODERXU� �RI� WKH� VDPH�TXDOLW\�� KDV� WR

VHUYLFH�PRUH�DQG�PRUH�RI�WKH�VDPH�FDSLWDO��EXW�UDWKHU�WKDW��DV�WKH

XVH�RI�FDSLWDO�LV�LQWHQVLILHG��D�ULVH�LQ�WKH�FDSLWDO�ODERXU�UDWLR���WKH

HFRQRP\�KDV� WR�EULQJ�LQWR�XVH�ROGHU�DQG�ROGHU�YLQWDJHV��WKDW� LV

OHVV� DQG� OHVV� SURGXFWLYH� RQHV��� ,Q� WKLV� FDVH�� ODERXU� FDQQRW� EH

WDNHQ�WR�EH�µVFDUFH¶�RU�µIL[HG¶�LQ�DQ\�DEVROXWH�VHQVH��EXW�RQO\�LQ

WHUPV� RI� LWV� UHODWLYH� SULFH�� :KDW� LV� WUXO\� VFDUFH� LV� PRUH

SURGXFWLYH� FDSLWDO�� 2I� FRXUVH� WKLV� LPSOLHV� WKH� QRWLRQ� RI

GLVHPERGLHG� WHFKQLFDO� SURJUHVV�� ,� RZH� WKLV� SRLQW� WR� 0XVKWDT

.KDQ�

��� 2U�� LI� WKHUH� LV� D� FKRLFH� RI� WHFKQLTXH� DV� LQ� .LQJ� DQG� 5HEHOR

�������� WKH� SURILW� UDWH� ZLOO� EH� GHWHUPLQHG� E\� WHFKQRORJ\� DQG

SURILW�PD[LPLVDWLRQ�RQ�WKH�SDUW�RI�SURGXFHUV��.XU]�����������

��� ,Q� D� VOLJKWO\� GLIIHUHQW� YDULDQW� RI� WKH� DUJXPHQW� �ZKHUH� WKH

GHSUHFLDWLRQ� UDWH� LV� WDNHQ� WR� HTXDO� ��� L�H�� FLUFXODWLQJ� FDSLWDO

YDQLVKHV� DW� WKH� HQG� RI� D� SURGXFWLRQ� SHULRG� HTXDOLQJ� WKH� WLPH

XQLW��� WKH\� VKRZ� WKDW� $.� PRGHOV� FDQ� EH� XQGHUVWRRG� DV� D

VLPSOLILHG� YHUVLRQ� RI� D� 5LFDUGLDQ� µFRUQ�PRGHO¶� ZLWK� ODQG� DV� D
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IUHH�JRRG��LELG���

��� *RRG�H[DPSOHV�RI�VXFK�DQ�DG�KRF�DSSURDFK�DUH�.LQJ�DQG�5HEHOR

������DQG�������DQG�-RQHV�DQG�0DQXHOOL���������ZKHUH�D�IDOO�RI

WKH� UDWH� RI� SURILW� EHORZ� WKH� GLVFRXQW� UDWH� IRU� LQYHVWPHQW� LV

VLPSO\�DYRLGHG�E\�DPHQGLQJ�WKH�DJJUHJDWH�SURGXFWLRQ�IXQFWLRQ

LQ� VXFK� D� ZD\� WKDW� D� ORZHU� ERXQGDU\� RQ� SULYDWH� SURILWV� LV

LQWURGXFHG�

��� :KLOH� $UURZ� �������� DQG� DOVR� 8]DZD� �8]DZD�� +�� �������

µ2SWLPXP� 7HFKQLFDO� &KDQJH� LQ� DQ� $JJUHJDWH� 0RGHO� RI

(FRQRPLF� *URZWK¶�� ,QWHUQDWLRQDO� (FRQRPLF� 5HYLHZ�� ���� DUH

FRPPRQO\�UHFRJQL]HG�DV�KDYLQJ�DQWLFLSDWHG�WKH�1*7��WKH�VDPH

FDQQRW� EH� VDLG� RI� WKH� PXFK� PRUH� µ.H\QHVLDQ¶� QHR�FODVVLFDO

7UHYRU�6ZDQ��6WLOO��KH�ZDV�SHUKDSV�WKH�ILUVW�WR�KDYH�JUDVSHG�WKH

EDVLF�LGHD�XQGHUO\LQJ�ZKDW�ZDV�ODWHU�WR�EHFRPH�WKH�1*7�ZKHQ�

LQ� KLV� IDPRXV� ����� DUWLFOH� RQ� µ(FRQRPLF� *URZWK� DQG� &DSLWDO

$FFXPXODWLRQ¶�� KH� VSHFXODWHG� RQ� SRVVLEOH� DQVZHUV� WR� WKH

LQYHVWPHQW� SHVVLPLVP� LQKHUHQW� LQ� KLV� DQG� 6RORZ¶V� HPHUJLQJ

JURZWK�WKHRU\�LQ�WKH�IROORZLQJ�ZRUGV�

µ)LUVW��WKH�UDWH�RI�WHFKQLFDO�SURJUHVV�PD\�QRW�EH�LQGHSHQGHQW�RI

WKH� UDWH� RI� DFFXPXODWLRQ�� RU� �ZKDW� FRPHV� WR� PXFK� WKH� VDPH

WKLQJ��DFFXPXODWLRQ�PD\�JLYH�ULVH�WR�H[WHUQDO�HFRQRPLFV��VR�WKDW

WKH� WUXH� VRFLDO� \LHOG� RI� FDSLWDO� LV� JUHDWHU� WKDQ� DQ\� µSODXVLEOH¶

ILJXUH� EDVHG� RQ� FRPPRQ� SULYDWH� H[SHULHQFH�� 7KLV� SRLQW�ZRXOG

KDYH�DSSHDOHG� WR�$GDP�6PLWK��EXW� LW�ZLOO�QRW�EH�SXUVXHG�KHUH�

6HFRQG��WKH�UDWH�RI�JURZWK�RI�ODERXU�PD\�QRW�EH�LQGHSHQGHQW�RI

WKH� UDWH� RI� DFFXPXODWLRQ�� 7KDW� LV� WKH� GLVWLQFWLYHO\� FODVVLFDO

DQVZHU�¶�������������VHH�DOVR�IRRWQRWH����

(VVHQWLDOO\��WKH�1*7�KDV�H[SORUHG�WKH�ILUVW�OLQH�RI�DUJXPHQW�

��� $V�VXFK�OHDUQLQJ�LV�LUUHYHUVLEOH��$UURZ�HIIHFWLYHO\�FRQVWUXFWV�DQ

DQDORJ\�WR�LQFUHDVLQJ�UHWXUQV��+DKQ�DQG�0DWWKHZV������������
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��� 7KLV� FRUUHVSRQGV� WR� 0DUVKDOO¶V� FRQFHSWXDOLVDWLRQ� RI� LQGXVWU\

VSHFLILF� LQFUHDVLQJ� UHWXUQV� DQG�� DV� 6UDIID� ������� KDV� VKRZQ�

FRQVWLWXWHV� WKH� VLQJOH� FDVH� IRU� ZKLFK� SHUIHFW� FRPSHWLWLRQ

HTXLOLEULXP�KROGV�LQ�SXUHO\�DQDO\WLFDO�WHUPV��,W�VKRXOG�EH�SRLQWHG

RXW��KRZHYHU��WKDW�ODWHU�DXWKRUV�LQ�WKH�QHRFODVVLFDO�WUDGLWLRQ��L�H�

'DVJXSWD� DQG�6WLJOLW]�������KDYH� VKRZQ� WKDW� HYHQ� WKLV� OLPLWHG

QRWLRQ� RI� LQFUHDVLQJ� UHWXUQV� LV� XOWLPDWHO\� LQFRQVLVWHQW� ZLWK� D

VWDWH�RI�SHUIHFW�FRPSHWLWLRQ�

��� 2U��PRUH�SUHFLVHO\�� WKH�JURZWK�UDWH�RI�IXOO�HPSOR\PHQW�DQG�WKH

ODERXU�IRUFH�

��� :KLFK�LV�ZK\�6RORZ�����������ODEHOV�WKHVH�PRGHOV�µD�UHWXUQ�WR

JHQHUDOL]HG� 'RPDU�� EXW� ZLWK� VRSKLVWLFDWHG� EHOOV� DQG� ULQJV¶�

DOWKRXJK� WKH� $.� PRGHOV� JR� PXFK� IXUWKHU� WKDQ� 'RPDU� E\

H[FOXGLQJ� E\� GHILQLWLRQ� DOO� SRVVLELOLW\� RI� D� ERWWOHQHFN� LQ� WKH

VXSSO\�RI��VNLOOHG��ODERXU�

��� 0RUH�SUHFLVHO\��5RPHU�DVVXPHV� WKDW� WKH�SURGXFWLRQ� IXQFWLRQ� LV

KRPRJHQRXV� RI� GHJUHH� RQH� LQ� WKH� FXUUHQW� VWRFN� RI� SULYDWH

NQRZOHGJH� DQG� DOO� FRQYHQWLRQDO� LQSXWV�� EXW� KRPRJHQRXV� RI

GHJUHH�G�!��� LQ� WKH�FXUUHQW�VWRFN�RI�SULYDWH�NQRZOHGJH�DQG�WKH

DFFXPXODWHG� VWRFN� RI� JHQHUDO� �HFRQRP\�ZLGH�� NQRZOHGJH

�ZKHUH�G�LV�WKH�UDWH�RI�GLVFRYHU\�RI�QHZ�LGHDV�RU�WKH�SURGXFWLYLW\

RI� UHVHDUFK���$V�KH�KLPVHOI� SRLQWHG�RXW� LQ� D� ODWHU� FRQWULEXWLRQ�

WKLV�DVVXPSWLRQ�FRQWUDGLFWV� WKH� LGHD� WKDW� UHVHDUFK�NQRZOHGJH� LV

QRQULYDOURXV������������

��� ,W�DOVR�ZRUWK�QRWLQJ� WKDW�� WKHUHIRUH�� WKH�SURGXFWLRQ�IXQFWLRQ�IRU

KXPDQ�FDSLWDO� LV�KRPRJHQRXV�RI�GHJUHH� WZR�� L�H�� LW� LV� DVVXPHG

WKDW�D�GRXEOLQJ�RI�DOO�YDULDEOHV�ZLOO�TXDGUXSOH� WKH�YDOXH�RI� WKH

IXQFWLRQ�
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��� ,Q�OLQH�ZLWK�WKH�DVVXPSWLRQV�RI�WKH�VWDQGDUG�OLWHUDWXUH�RQ�SURGXFW

GLIIHUHQWLDWLRQ��5RPHU�DFWXDOO\�DVVXPHV�WKDW�DYHUDJH�SURILWV�DUH

GULYHQ� WR� ]HUR�� +RZHYHU�� DV� 6WLJOLW]� ������� ����� FRUUHFWO\

UHPDUNV�� DOO� WKDW� FRPSHWLWLRQ� FDQ� HQVXUH� LV� WKDW� WKH� PDUJLQDO

HQWUDQW¶V� SURILWV� HTXDO� ]HUR�� DW� ZKLFK� SRLQW� WKH� SURILWV� RI� WKH

LQIUDPDUJLQDO� ILUP� DUH� VWULFWO\� SRVLWLYH�� :KDW� WKH� µ]HUR�SURILW¶

FRQGLWLRQ� PHDQV� WKHQ� LV� WKDW� WKHUH� ZLOO� EH� QR� UHQWV� RU

VXSHUSURILWV��EXW�RQO\�µQRUPDO¶�SURILWV�RU�SURGXFHU�VXUSOXVHV�

��� ,�H��WKH�HTXLOLEULXP�YDOXH�RI�$��ZKLFK�LV�GHWHUPLQHG�E\�WKH�]HUR�

SURILW� FRQGLWLRQ� RI� IUHH� HQWU\�� LV� VXFK� WKDW� WKH� SURGXFWLRQ

IXQFWLRQ�H[KLELWV�FRQVWDQW�UHWXUQV�WR�VFDOH�LQ�/�DQG�.�

��� 7KLV� FOHDU�FXW� FRQFOXVLRQ� UHJDUGLQJ� WKH� UHODWLRQVKLS� EHWZHHQ

RSWLPDO�DQG�HTXLOLEULXP�JURZWK�SDWKV�LV�XOWLPDWHO\�GHULYHG�IURP

WKH� DVVXPSWLRQ� WKDW� WKH� HODVWLFLW\� RI� VXEVWLWXWLRQ� EHWZHHQ

GLIIHUHQWLDWHG� SURGXFWV� LV� FRQVWDQW�� DV� LQ� WKLV� FDVH� WKH

FRQWULEXWLRQ�RI�HDFK�QHZ�SURGXFW�WR�WKH�FRQVXPHU�VXUSOXV�HTXDOV

WKH�DJJUHJDWH�ORVV�RI�SURILWV�LQIOLFWHG�RQ�WKH�H[LVWLQJ�ILUPV�E\�WKH

PDUJLQDO� HQWUDQW�� 7KHUHIRUH� WKH� RQO\� UHPDLQLQJ� �SRVLWLYH�

H[WHUQDOLW\� LV� VSLOORYHUV� �IURP� VSHFLDOLVDWLRQ� DQG� UHVHDUFK��

LPSO\LQJ� WKDW� HTXLOLEULXP� JURZWK� LV� DOZD\V� VORZHU� WKDQ

�VRFLDOO\��RSWLPDO�JURZWK�

��� :KLOH�WKH�VSLOORYHU�HIIHFW��DV�ZHOO�DV�WKH�FRQVXPHU�VXUSOXV�HIIHFW

DULVLQJ� IURP� WKH� PRQRSROLVWLF� PDUNHW� VWUXFWXUH� LQ� WKH

LQWHUPHGLDWH�JRRGV�VHFWRU�� LPSO\� WKDW� �DVVXPLQJ�JLYHQ� UHVHDUFK

SURGXFWLYLW\�� WKH�DPRXQW�RI� UHVHDUFK�FDUULHG�RXW� LQ� HTXLOLEULXP

ZLOO� EH� OHVV� WKDQ� VRFLDOO\� RSWLPDO�� WKH� GXSOLFDWLRQ� HIIHFW

FRQVWLWXWHV� D� FRXQWHUYDLOLQJ� LQIOXHQFH�� 7KH� EDVLF� LQVLJKWV

XQGHUO\LQJ� -RQHV¶� SURGXFWLRQ� IXQFWLRQ� RI� LGHDV� JR� EDFN� WR� D

SDSHU� E\� )ULW]� 0DFKOXS� RQ� µ7KH� 6XSSO\� RI� ,QYHVWRUV� DQG

,QYHQWLRQV¶� LQ� ZKLFK� KH� HVWDEOLVKHV� IRXU� VXSSO\� IXQFWLRQV� �IRU

LQYHQWLYH�ODERXU��LQYHQWLYH�ODERXU�FDSDFLW\��QHZ�UDZ�LQYHQWLRQV
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DQG� HIIHFWLYH� �ZRUNHG�� LQYHQWLRQV��� DUJXLQJ� WKDW� DOO� RI� WKHVH

IXQFWLRQV�DUH�XQOLNHO\�WR�EH�LQILQLWHO\�HODVWLF��0DFKOXS�������

��� ,QWXLWLYHO\�� WKLV� LV� WKH� FDVH� DV� RWKHUZLVH� WKH� QXPEHU� RI

UHVHDUFKHUV�ZRXOG� HYHQWXDOO\� H[FHHG� WKH� SRSXODWLRQ�� )RUPDOO\�

IURP� WKH�SURGXFWLRQ� IXQFWLRQ� ���� DQG� HTXDWLRQ� ��D��� WKH� ODERXU

PDUNHW� HTXLOLEULXP� HTXDWLRQ� FDQ� EH� GHULYHG�� 5HDUUDQJLQJ� DQG

IURP�WKH�H[SUHVVLRQ�IRU� WKH� UDWH�RI� LQWHUHVW� U� �LPSOLHG�E\�SURILW

PD[LPLVDWLRQ��DQG�WKH�HTXLOLEULXP�SULFH�RI�D�QHZ�GHVLJQ��LW�FDQ

EH�VKRZQ�WKDW

J

�U

/

/

,

\
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ZKHUH�/<�LV�ODERXU�HPSOR\HG�LQ�WKH�ILQDO�JRRGV�VHFWRU��%HFDXVH

DORQJ� D� EDODQFHG� JURZWK� SDWK� U� DQG� J� DUH� FRQVWDQW�� /,�  � V/

�ZKHUH�V�LV�D�FRQVWDQW��

��� 7R� DYRLG� WKH� REYLRXV� REMHFWLRQ� WKDW� SHU� FDSLWD� LQFRPH� LV� QRW

JURZLQJ� DW� D� IDVWHU� UDWH� LQ� GHYHORSLQJ� FRXQWULHV�ZLWK� D� KLJKHU

SRSXODWLRQ� JURZWK� UDWH� UHODWLYH� WR� DGYDQFHG� FRXQWULHV�� WKH

YDOLGLW\� RI� WKHVH�PRGHOV� LV� VRPHWLPHV� UHVWULFWHG� WR� WKH� FDVH� RI

DGYDQFHG� HFRQRPLHV� ZLWK� D� KLJK� VKDUH� RI� VNLOOHG� ODERXU� RQO\

�H�J��-RQHV�������

��� ,W� VKRXOG� EH� QRWHG� WKDW� WKLV� LV� DV� IDU� DV� WKH� 6FKXPSHWHULDQ

LQIOXHQFH� JRHV��8QIRUWXQDWHO\�� DQRWKHU� UDWKHU� LPSRUWDQW� LQVLJKW

E\� 6FKXPSHWHU�� QDPHO\� WKDW� LQYHVWPHQW� GHWHUPLQHV� VDYLQJ

�UDWKHU�WKDQ�WKH�RWKHU�ZD\�URXQG���VHHPV�WR�UHPDLQ�SHUPDQHQWO\

EH\RQG� WKH� JUDVS� RI� WKH�PRUH� UHFHQW�ZDYH� RI� µ6FKXPSHWHULDQ¶

�JURZWK��HFRQRPLVWV��+RZHYHU��LQ�WKH�5RPHU��������PRGHO�HYHQ

WKH�LGHD�RI�REVROHQFH�LV�DEVHQW��,Q�IDFW�� LQWHUPHGLDWH�LQSXWV��$�

PXVW� EH� QRQ�GHSUHFLDWLQJ� WR� DYRLG� D� UHWXUQ� WR� 6RORZLDQ

µLQYHVWPHQW� SHVVLPLVP¶�� L�H�� WR� FRXQWHUEDODQFH� WKH� HIIHFW� RI

GLPLQLVKLQJ�UHWXUQV�WR�FRQYHQWLRQDO�LQSXWV�
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��� 7KH�IROORZLQJ�GLVFXVVLRQ�LV�PDLQO\�EDVHG�RQ�$JKLRQ�DQG�+RZLWW

�������

��� 1RWH� WKDW� WKLV� PHDQV� WKDW� HYHU\� LQQRYDWLRQ� JHQHUDWHV� D

SURSRUWLRQDWH�LQFUHDVH�LQ�$�DQG�WKDW�WKH��PDUJLQDO��SURGXFWLYLW\

RI�UHVHDUFK��DV�PHDVXUHG�E\�O�� LV�LQGHSHQGHQW�RI�WKH�QXPEHU�RI

UHVHDUFKHUV� �Q�� LQ� WKH� HFRQRP\�� L�H�� WKDW� WKHUH� DUH� FRQVWDQW

UHWXUQV� WR� VFDOH� LQ� UHVHDUFK� DFWLYLWLHV��� 7KLV� LV� HTXLYDOHQW� WR

5RPHU¶V� ������� HTXDWLRQ� ���� DERYH�� DQG� LV� DOVR� FRQFHSWXDOO\

DQDORJRXV� WR� +DUURG�QHXWUDO� FKDQJH� DW� D� FRQVWDQW� H[SRQHQWLDO

UDWH�LQ�D�6RORZLDQ�PRGHO�

��� 7KLV� LV� DVVXUHG� E\� D� YDULHW\� RI� DVVXPSWLRQV�� PRVW� FRPPRQO\

LQILQLWHO\�OLYHG� SDWHQWV� DQG� WKH� QRQ�IHDVLELOLW\� RI� SDWHQW

OLFHQVLQJ��H�J��*URVVPDQ�DQG�+HOSPDQ�����D�DQG�E��

��� 7KDW�LV��WKH�HTXLYDOHQW�RI�D�XWLOLW\�IXQFWLRQ�LQ�WKH�RQH�SDUDPHWHU

LVRHODVWLF�FODVV�LQ�WKH�&DVV�.RRSPDQV�5DPVH\�PRGHO�

��� 6HH� .XU]� ������� ���� IRU� D� VOLJKWO\� PRUH� GHWDLOHG� W\SRORJ\� RI

1*7�PRGHOV�DFFRUGLQJ�WR�WKHLU�VSHFLILFDWLRQ�RI�WKH�PHFKDQLVPV

DFFRXQWLQJ�IRU�WKH�µHQGRJHQRXV¶�G\QDPLFV�

��� 8OWLPDWHO\��WKLV�LV�DOVR�WKH�LGHD�RI�WHFKQLFDO�SURJUHVV�DQG�FKDQJH

LPSOLHG�E\�WKH�ODERXU�WKHRU\�RI�YDOXH��DV�D�WKHRU\�RI�SURGXFWLRQ

DQG�FDSLWDOLVW�DFFXPXODWLRQ�UDWKHU�WKDQ�RI�GLVWULEXWLRQ��

��� µ)XUWKHUPRUH��LI�WKLV�KRPRJHQHLW\�SURSHUW\�KROGV�HYHU\ZKHUH�LQ

D� QHLJKERXUKRRG� RI� WKH� EDODQFHG� SDWK�� WKHQ� WKH� SDWK� FDQ� EH

RSWLPDO� RQO\� LI� WKH� XWLOLW\� IXQFWLRQ� LV� LVRHODVWLF�¶� �$JKLRQ� DQG

+RZLWW����������IQ������7KDW�LV��IRU�WKH�EDODQFHG�JURZWK�SDWK�WR

EH�RSWLPDO��WKH�SUHIHUHQFHV�RI�WKH�5DPVH\�KRXVHKROG�KDYH�WR�EH

OLQHDU�� LPSO\LQJ� LQILQLWH� HODVWLFLW\� RI� LQWHUWHPSRUDO� VXEVWLWXWLRQ
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LQ�FRQVXPSWLRQ��$JDLQ��WKHUH�LV�QR�SHUFHLYDEOH�UHDVRQ�WR�DVVXPH

WKDW� DQ\�KRXVHKROG�� HYHQ� D� UHSUHVHQWDWLYH�RQH��ZRXOG� FHDVH� DOO

FRQVXPSWLRQ� DV� VRRQ� DV� WKH� UDWH� RI� LQWHUHVW� ZHUH� WR� ULVH�� HYHQ

VOLJKWO\��DERYH�WKH�UDWH�RI�WLPH�SUHIHUHQFH�

��� 2EYLRXVO\�� NQRZOHGJH� LV� QRW� KRPRJHQRXV�� :KLOH� WKLV� LV

LPSOLFLWO\� FRQFHGHG� LQ� WKH� 1*7� OLWHUDWXUH�� EHFDXVH� GLIIHUHQW

PRGHOV�HPSKDVLVH�GLIIHUHQW�NLQGV�RI�NQRZOHGJH��KXPDQ�FDSLWDO�

UHVHDUFK�� HWF���� LQ� SDUWLFXODU� WKH� HDUO\� 1*7� PRGHOV� GR

FRQFHSWXDOLVH� NQRZOHGJH� DV� D� KRPRJHQRXV� PDJQLWXGH� �H�J�

5RPHU� ������� /DWHU� PRGHOV� DVVXPH� GLIIHUHQW� NLQGV� RI

NQRZOHGJH� WR� PRGHO� LQQRYDWLRQ� �� VXFK� DV� $JKLRQ� DQG� +RZLWW

������� ZKHUH� QHZ� NQRZOHGJH� UHQGHUV� SUHYLRXV� NQRZOHGJH

REVROHWH��RU�5RPHU���������ZKHUH�VRPH�NQRZOHGJH�LV�H[FOXGDEOH

��EXW�WKH�GLVWLQFWLRQV�GUDZQ�DUH�RIWHQ�YDJXH�DQG�RU�LPSOLFLW�

��� $V�6RORZ� ���������� UHPDUNV�� WKLV� LV� D� UDWKHU� QDUURZ�QRWLRQ� RI

LQQRYDWLRQ�� 2I� FRXUVH�� DW� D� YHU\� DEVWUDFW� OHYHO� RI� DQDO\VLV

SURFHVV�LQQRYDWLRQ�FDQ�DOZD\V�EH�FRQFHSWXDOLVHG�DV�UHSUHVHQWLQJ

D� µQHZ� SURGXFW¶�� DQG� WKLV� LV� SUREDEO\� WKH� ZD\� LQ� ZKLFK� WKH

QRWLRQ�RI�SURGXFW�LQQRYDWLRQ�LV�HPSOR\HG�LQ�1*7�PRGHOV��L�H��DV

D� µXQLYHUVDO� PHWDSKRU� IRU� LQQRYDWLRQ¶� �LELG���� +RZHYHU�� DV� LV

ZHOO� NQRZQ�� WKHUH� DUH� LPSRUWDQW� GLIIHUHQFHV� EHWZHHQ� SURGXFW

DQG� SURFHVV� LQQRYDWLRQ� �H�J�� WKH� UROH� RI� WKH� SULFH� HODVWLFLW\� RI

GHPDQG�DV�D�GHWHUPLQDQW�RI�LQQRYDWLYH�HIIRUWV��ZKLFK��LI�EUXVKHG

DVLGH�� PD\� ZHOO� SURGXFH� PLVOHDGLQJ� UHVXOWV�� �$Q� H[FHSWLRQ� LV

$JKLRQ�DQG�+RZLWW�������

��� *LYHQ� WKH� LQWHUWHPSRUDOO\� RSWLPLVLQJ� UHSUHVHQWDWLYH� 5DPVH\

KRXVHKROG� JHQHUDOO\� DVVXPHG� E\�1*7�PRGHOV�� WKLV� LV� DFWXDOO\

ZKDW� VKRXOG� EH� WKH� FDVH�� $V� 6RORZ� UHPDUNV�� µ0D\EH� ,� UHYHDO

P\VHOI�PHUHO\� DV� ROG�IDVKLRQHG�� EXW� ,� VHH� QR� UHGHHPLQJ� VRFLDO

YDOXH� LQ� XVLQJ� WKLV� FRQVWUXFWLRQ�� ZKLFK� 5DPVH\� LQWHQGHG� DV� D

UHSUHVHQWDWLRQ� RI� WKH� GHFLVLRQ�PDNLQJ� RI� DQ� LGHDOL]HG� SROLF\�



��

PDNHU��DV�LI�LW�ZHUH�D�GHVFULSWLYH�PRGHO�RI�DQ�LQGXVWULDO�FDSLWDOLVW

HFRQRP\¶�����������

��� ,QWHUHVWLQJO\�� LQ� WKH� VDPH�\HDU�RI� WKH�SXEOLFDWLRQ� LQ�(QJOLVK�RI

WKH� 7KHRU\� RI� (FRQRPLF� 'HYHORSPHQW� ������������� .DOGRU

PDGH�D�YHU\�VLPLODU�SRLQW� LQ�KLV�DUWLFOH�RQ�µ7KH�(TXLOLEULXP�RI

WKH� )LUP¶� ������ �������� �������� ,Q� WKH� FRQWH[W� RI� WKH� IDPRXV

µFRVW� FRQWURYHUV\¶� DQG�0DUVKDOO¶V� GHYLFH� RI� WKH� µUHSUHVHQWDWLYH

ILUP¶��.DOGRU�DUJXHG�WKDW�WKH�RQO\�µIDFWRU�RI�SURGXFWLRQ¶�ZKLFK

FRXOG�EH�WKRXJKW�RI�EHLQJ�LQ�IL[HG�VXSSO\�LQ�WKH�ORQJ�UXQ�WR�WKH

LQGLYLGXDO� ILUP�� WKXV� SRWHQWLDOO\� GHWHUPLQLQJ� ILUP� VL]H�� LV� D

VXEVHW� RI� WKH� µHQWUHSUHQHXULDO� IXQFWLRQ¶�� QDPHO\� WKH� ILUP¶V

µDELOLW\� WR� FR�RUGLQDWH¶� �LELG������� +LV� FULWLFLVP� RI� 0DUVKDOO�

WKHQ�� UHVWHG� RQ� WKH� REVHUYDWLRQ� WKDW� µWKH� IXQFWLRQ� ZKLFK� OHQGV

XQLTXHQHVV�DQG�GHWHUPLQDWHQHVV�WR�WKH�ILUP���WKH�DELOLW\�WR�DGMXVW

DQG�WR�FR�RUGLQDWH���LV�DQ�HVVHQWLDOO\�G\QDPLF�IXQFWLRQ����,W�LV�QRW

SRVVLEOH�� WKHUHIRUH�� WR� GHULYH� WKH� ILUP¶V� FRVW� IXQFWLRQ� IURP� WKH

HFRQRPLF�GDWD�����EHFDXVH�WKH�QDWXUH�RI�WKDW�SURGXFWLRQ�IXQFWLRQ�

RU�� UDWKHU�� WKH� UHODWLYH� SRVLWLRQ�ZKLFK� WKH� IDFWRU� µFR�RUGLQDWLQJ

DELOLW\¶� RFFXSLHV� LQ� WKDW� SURGXFWLRQ� IXQFWLRQ�� LV� QRW� JLYHQ

LQGHSHQGHQWO\� RI� HTXLOLEULXP�� EXW� LW� LV� SDUW� RI� WKH� SUREOHP� RI

HTXLOLEULXP� LWVHOI�¶� �LELG��� ���� IQ�� RPLWWHG�� HPSKDVLV� LQ� WKH

RULJLQDO��

��� (YROXWLRQDU\�JURZWK�WKHRU\�LV�QRW��DV�\HW��D�ZHOO�GHILQHG�DUHD�RI

JURZWK� WKHRU\��0RGHOV�GLIIHU�FRQVLGHUDEO\�ZLWK� UHJDUG� WR�EDVLF

DVVXPSWLRQV� DV� ZHOO� DV�PHWKRGRORJLHV� HPSOR\HG�� )RU� D� XVHIXO

RYHUYLHZ� RI� HYROXWLRQDU\� WKHRULVLQJ� RQ� HFRQRPLF� JURZWK� VHH

6LOYHUEHUJ� DQG� 9HUVSDJHQ� �������� ,Q� WKH� SUHVHQW� FRQWH[W�� WKH

ODEHO� µHYROXWLRQDU\� JURZWK� WKHRU\¶� LV� WDNHQ� WR� UHIHU� PDLQO\� WR

PDFUR�WKHRULHV� �DV� RSSRVHG� WR� µPLFUR�PRGHOV¶� VXFK� DV� 1HOVRQ

DQG� :LQWHU� ������ ZKLFK� IDYRXU� D� GLVHPERGLHG� QRWLRQ� RI

WHFKQRORJLFDO� FKDQJH�� DV� GRHV� WKH� 1*7�� $Q� H[DPSOH� LV� %ULDQ

$UWKXU��������
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��� $V� LV� ZHOO� NQRZQ�� .DOGRU¶V� PRGHO� ZDV� SUHFHGHG� E\� 6DOWHU¶V

VHPLQDO� FRQWULEXWLRQ� RQ� 3URGXFWLYLW\� DQG� 7HFKQLFDO� &KDQJH

������

��� )RU�D�GHWDLOHG�DQDO\VLV�VHH�%R\HU�DQG�3HWLW��������



��

),*85(
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)LJXUH��

1HW 6RFLDO %HQHILW�&RVW

RYHU WLPH

6XP RI 1HW 6RFLDO %HQHILW RYHU

WLPH GXH WR IDVWHU LQQRYDWLRQ

6XP RI 1HW 6RFLDO &RVWV RYHU

WLPH GXH WR SHUVLVWHQFH RI :HO�

IDUH /RVVHV

;
 3HULRG RI 5HQW 3URWHFWLRQ

6RXUFH��.KDQ����������
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5HIHUHQFHV

$EUDPRYLW]��0�� �������� 5HVRXUFH� DQG�2XWSXW� 7UHQGV� LQ� WKH� 8QLWHG

6WDWHV�VLQFH�������$PHULFDQ�(FRQRPLF�5HYLHZ������0D\�������

$JKLRQ�� 3�� DQG� +RZLWW�� 3�� �������� $� 0RGHO� RI� *URZWK� 7KURXJK

&UHDWLYH�'HVWUXFWLRQ��(FRQRPHWULFD����������0DUFK����������

$JKLRQ�� 3�� DQG� +RZLWW�� 3�� �������� (QGRJHQRXV� *URZWK� 7KHRU\�

&DPEULGJH��0DVV���0,7�3UHVV�

$UURZ�� .�� �����D��� (FRQRPLF� :HOIDUH� DQG� WKH� $OORFDWLRQ� RI

5HVRXUFHV� IRU� ,QYHQWLRQ�� LQ� 1DWLRQDO� %XUHDX� RI� (FRQRPLF

5HVHDUFK�� 7KH� 5DWH� DQG� 'LUHFWLRQ� RI� ,QFHQWLYH� $FWLYLWLHV�

3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV����������

$UURZ�� .�� �����E��� 7KH� (FRQRPLF� ,PSOLFDWLRQV� RI� /HDUQLQJ� E\

'RLQJ��5HYLHZ�RI�(FRQRPLF�6WXGLHV������������������

$UWKXU��:��%����������,QFUHDVLQJ�5HWXUQV�DQG�3DWK�'HSHQGHQF\�LQ�WKH

(FRQRP\��$QQ�$UERU��8QLYHUVLW\�RI�0LFKLJDQ�3UHVV�

$XGUHWVFK�� '�� �����D��� ,QQRYDWLRQ�� JURZWK� DQG� 6XUYLYDO�

,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ��������������

$XGUHWVFK�� '�� �����E��� ,QQRYDWLRQ� DQG� ,QGXVWU\� (YROXWLRQ�

&DPEULGJH��0DVV��0,7�3UHVV�

$XGUHWVFK�� '�� DQG�0DWD�� $�� �������� 7KH� 3RVW�HQWU\� 3HUIRUPDQFH� RI

)LUPV�� ,QWURGXFWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QGXVWULDO

2UJDQL]DWLRQ��������������

$XWLR��(��DQG�/DDPDQHQ��7�� ��������0HDVXUHPHQW�DQG�(YDOXDWLRQ�RI

7HFKQRORJ\�WUDQVIHU��UHYLHZ�RI�WHFKQRORJ\�WUDQVIHU�PHFKDQLVPV

DQG� LQGLFDWRUV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 7HFKQRORJ\



��

0DQDJHPHQW��9RO�����������������

%DOGZLQ�� -�� �������� 3URGXFWLYLW\� *URZWK�� 3ODQW� 7XUQRYHU� DQG

5HVWUXFWXULQJ�LQ�WKH�&DQDGLDQ�0DQXIDFWXULQJ�6HFWRU��LQ�0D\HV�

'���HG����6RXUFHV�RI�SURGXFWLYLW\�JURZWK��&DPEULGJH��&DPEULGJH

8QLYHUVLW\�3UHVV����������

%DUUR��5��DQG�6DOD�L�0DUWLQ��;����������(FRQRPLF�*URZWK��1HZ�<RUN�

0F*UDZ�+LOO�

%HUN�� *�� �������� $OWHUQDWLYH� 7UDFNV�� 7KH� &RQVWLWXWLRQ� RI� $PHULFDQ

,QGXVWULDO� 2UGHU� ����������� %DOWLPRUH� DQG� /RQGRQ�� -RKQ

+RSNLQV�8QLYHUVLW\�3UHVV�

%ODLU��7����������7KH�7KLUG�:D\��1HZ�3ROLWLFV�DQG�WKH�1HZ�&HQWXU\�

)DELDQ�3DPSKOHW������7KH�)DELDQ�6RFLHW\��/RQGRQ�

&DOORQ��0�� �������� ,V� 6FLHQFH� D� 3XEOLF�*RRG"��6FLHQFH�� 7HFKQRORJ\

DQG�+XPDQ�9DOXHV��������������

&KDPEHUODLQ�� (�� �������� 7KHRU\� RI� 0RQRSROLVWLF� &RPSHWLWLRQ�

&DPEULGJH��0DVV���+DUYDUG�8QLYHUVLW\�3UHVV�

&RKHQ��:�� DQG�/HYLQWKDO��'�� �������� ,QQRYDWLRQ� DQG�/HDUQLQJ�� 7KH

7ZR�)DFHV�RI�5	'��(FRQRPLF�-RXUQDO��������������

&RODQGHU��'�� ��������1HZ� ,QVWLWXWLRQDOLVP��2OG� ,QVWLWXWLRQDOLVP�� DQG

'LVWULEXWLRQ�7KHRU\��-RXUQDO�RI�(FRQRPLF� ,VVXHV����� ����� -XQH�

��������

&RRPEV�� 5�� �������� &RUH� &RPSHWHQFLHV� DQG� WKH� 6WUDWHJLF

0DQDJHPHQW�RI�5	'��5	'�0DQDJHPHQW�����������������

'DKOPDQ��&�� -�� ��������7KH�3UREOHP�RI�([WHUQDOLW\��-RXUQDO� RI� /DZ

DQG�(FRQRPLFV�������������



��

'DVJXSWD��3�DQG�6WLJOLW]��-����������,QGXVWULDO�6WUXFWXUH�DQG�WKH�1DWXUH

RI�,QQRYDWLYH�$FWLYLW\��(FRQRPLF�-RXUQDO�������������

'DVJXSWD�� 3�� DQG� 6WLJOLW]�� -�� �����D��� 8QFHUWDLQW\��0DUNHW� 6WUXFWXUH

DQG�WKH�6SHHG�RI�5	'��%HOO�-RXUQDO�RI�(FRQRPLFV�����������

'DVJXSWD�� 3�� DQG� 'DYLG�� 3�� �������� ,QIRUPDWLRQ� 'LVFORVXUH� DQG� WKH

(FRQRPLFV� RI� 6FLHQFH� DQG� 7HFKQRORJ\�� LQ� )HLZHO�� *�� �HG���

$UURZ� DQG� WKH� $VFHQW� RI� 0RGHUQ� (FRQRPLF� 7KHRU\�

%DVLQJVWRNH��0DFPLOODQ����������

'DVJXSWD�� 3�� DQG� 6WLJOLW]�� -�� �����D��� /HDUQLQJ�E\�GRLQJ�� 0DUNHW

6WUXFWXUH� DQG� ,QGXVWULDO� DQG� 7UDGH� 3ROLFLHV��2[IRUG� (FRQRPLF

3DSHUV��������������

'DVJXSWD�� 3�� DQG� 6WLJOLW]�� -�� �����E��� 3RWHQWLDO� &RPSHWLWLRQ�� $FWXDO

&RPSHWLWLRQ� DQG� (FRQRPLF� :HOIDUH�� (XURSHDQ� (FRQRPLF

5HYLHZ��������������

'DYLG�� 3�� �������� +HURHV� +HUGV� DQG� +\VWHUHVLV� LQ� 7HFKQRORJLFDO

+LVWRU\��,QGXVWULDO�DQG�&RUSRUDWH�&KDQJH�������

'DYLG��3��DQG�6WRQHPDQ���������$GRSWLRQ�6XEVLGLHV�YV�� ,QIRUPDWLRQ

3URYLVLRQ� DV� ,QVWUXPHQWV� RI� 7HFKQRORJ\� 3ROLF\�� (FRQRPLF

-RXUQDO������6XSSOHPHQW�����������

'L[LW�� $�� DQG� 6WLJOLW]�� -�� �������� 0RQRSROLVWLF� &RPSHWLWLRQ� DQG

2SWLPDO�3URGXFW�'LYHUVLW\��$PHULFDQ�(FRQRPLF�5HYLHZ���������

����

)DXONQHU�� :�� DQG� 6HQNHU�� -�� �������� .QRZOHGJH� )URQWLHUV�� 3XEOLF

6HFWRU� 5HVHDUFK� DQG� ,QGXVWULDO� ,QQRYDWLRQ� LQ� %LRWHFKQRORJ\�

(QJLQHHULQJ� &HUDPLFV� DQG� 3DUDOOHO� &RPSXWLQJ�� 2[IRUG�

&ODUHGRQ�



��

)RUD\��'��DQG�)UHHPDQ��&���HGV�����������7HFKQRORJ\�DQG�WKH�:HDOWK

RI�1DWLRQV��/RQGRQ��3LQWHU�

)RUD\�� '�� DQG� /HEDV�� &�� �������� 'LIIXVLRQ� GH� O¶LQQRYDWLRQ� GDQV

O¶LQGXVWULH� HW� IRQFWLRQ� GH� UHFKHUFKH� WHFKQLTXH�� GLFKRWRPLH� RX

LQWpJUDWLRQ��(FRQRPLH�$SSOLTXpH�������������

)RVV�� 1�� DQG� .QXGVHQ� &�� �HGV��� �������� 7RZDUGV� D� &RPSHWHQFH

7KHRU\�RI�WKH�)LUP��/RQGRQ��5RXWOHGJH�

*HURVNL��3�� ��������:KDW�'R�:H�.QRZ�$ERXW�(QWU\"�� ,QWHUQDWLRQDO

-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ��������������

*HURVNL�� 3�� �������� 0DUNHW� '\QDPLFV� DQG� (QWU\�� 2[IRUG�� %DVLO

%ODFNZHOO�

*LEERQV�� '�� HW� DO� �������� 7KH� 1HZ� 3URGXFWLRQ� RI� .QRZOHGJH�� 7KH

'\QDPLFV� RI� 6FLHQFH� DQG� 5HVHDUFK� LQ� &RQWHPSRUDU\� 6RFLHW\�

/RQGRQ��6DJH�

*LOEHUW�� 5�� DQG� 6KDSLUR�� &�� �������� 2SWLPDO� 3DWHQW� /HQJWK� DQG

%UHDGWK��5DQG�-RXUQDO�RI�(FRQRPLFV����������������

*UHHQZDOG��%��DQG�6WLJOLW]��-����������([WHUQDOLWLHV�LQ�(FRQRPLHV�ZLWK

,PSHUIHFW� ,QIRUPDWLRQ� DQG� ,QFRPSOHWH� 0DUNHWV�� 4XDUWHUO\

-RXUQDO�RI�(FRQRPLFV��������������

*ULOLFKHV��=����������,VVXHV�LQ�$VVHVVLQJ�WKH�&RQWULEXWLRQ�RI�5HVHDUFK

DQG� 'HYHORSPHQW� WR� 3URGXFWLYLW\� *URZWK�� %HOO� -RXUQDO� RI

(FRQRPLFV����������6SULQJ���������

*ULOLFKHV�� =�� �������� 3URGXFWLYLW\�� 5	'� DQG� %DVLF� 5HVHDUFK� DW� WKH

)LUP�/HYHO� LQ� WKH�����V��$PHULFDQ�(FRQRPLF�5HYLHZ���������

����



��

*ULOLFKHV�� =�� �������� 5	'� DQG� 3URGXFWLYLW\�� LQ� 6WRQHPDQ�� 3�� �HG���

+DQGERRN�RI�,QGXVWULDO�,QQRYDWLRQ��/RQGRQ��%ODFNZHOO�

*URVVPDQ�� *�� DQG� +HOSPDQ�� (�� �����D��� 7UDGH�� ,QQRYDWLRQ� DQG

*URZWK��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV�

����������������

*URVVPDQ��*��DQG�+HOSPDQ��(�������E���&RPSDUDWLYH�$GYDQWDJH�DQG

/RQJ�5XQ�*URZWK��$PHULFDQ� (FRQRPLF� 5HYLHZ�� ��� ����� ���� �

����

*URVVPDQ�� *�� DQG� +HOSPDQ�� (�� �����D��� 4XDOLW\� /DGGHUV� LQ� WKH

7KHRU\� RI�*URZWK��5HYLHZ�RI�(FRQRPLF� 6WXGLHV�� ���� ����� ��� �

���

*URVVPDQ��*�� DQG�+HOSPDQ�� (�� �����E��� ,QQRYDWLRQ� DQG�*URZWK� LQ

WKH�*OREDO�(FRQRP\��&DPEULGJH��0DVV��0,7�3UHVV�

*URVVPDQ��*��DQG�+HOSPDQ��(����������(QGRJHQRXV�,QQRYDWLRQ�LQ�WKH

7KHRU\�RI�*URZWK��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV�����������

���

*URVVPDQ�� 6�� DQG� +DUW�� 2�� �������� 7KH� &RVWV� DQG� %HQHILWV� RI

2ZQHUVKLS�� $� 7KHRU\� RI� /DWHUDO� DQG� 9HUWLFDO� ,QWHJUDWLRQ�

-RXUQDO�RI�3ROLWLFDO�(FRQRP\�������������

+DUFRXUW�� *�� &�� �������� 7KH� &DSLWDO� 7KHRU\� &RQWURYHUV\�� 7KH

8QLYHUVLW\� RI� 1HZ� 6RXWK� :DOHV�� 6FKRRO� RI� (FRQRPLFV�

'LVFXVVLRQ�3DSHU������

+DUFRXUW��*�&���������&DSLWDOLVP��6RFLDOLVP�DQG�3RVW�.H\QHVLDQLVP�

6HOHFWHG�(VVD\V�E\�*�&��+DUFRXUW��$OGHUVKRW��(GZDUG�(OJDU�����

���
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+DUFRXUW��*�&����������6RPH�&DPEULGJH�&RQWURYHUVLHV�LQ�WKH�7KHRU\

RI�&DSLWDO��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

+DUULV��&��DQG�9LFNHUV��-����������5DFLQJ�ZLWK�8QFHUWDLQW\��5HYLHZ�RI

(FRQRPLF�6WXGLHV�����������

+D\HN��)��$�� ��������(FRQRPLFV�DQG�.QRZOHGJH��(FRQRPLFD� ��� ���

���

+D\HN��)��$����������&RPSHWLWLRQ�DV�D�'LVFRYHU\�3URFHGXUH�� LQ�)�$�

+D\HN��1HZ�6WXGLHV�LQ�3KLORVRSK\��3ROLWLFV��(FRQRPLFV�DQG�WKH

+LVWRU\�RI�,GHDV��/RQGRQ��5RXWOHGJH����������

+D\HN��)��$����������/DZ��/LEHUW\�DQG�/HJLVODWLRQ��9RO��,�,,,��/RQGRQ�

5RXWOHGJH�DQG�.HJDQ�3DXO�

+LUVKOHLIHU��*�� ��������7KH�3ULYDWH� DQG�6RFLDO�9DOXH� RI� ,QIRUPDWLRQ

DQG� WKH� 5HZDUG� WR� ,QYHQWLYH� $FWLYLW\�� $PHULFDQ� (FRQRPLF

5HYLHZ����

-DIIH��$����������7HFKQRORJLFDO�2SSRUWXQLW\�DQG�6SLOORYHUV�RI�5	'�

(YLGHQFH� IURP� )LUPV¶� 3DWHQWV�� 3URILWV� DQG� 0DUNHW� 9DOXH�

$PHULFDQ�(FRQRPLF�5HYLHZ���������'HFHPEHU�����������

-DIIH�� $�� �������� 5HDO� $IIHFWV� RI� $FDGHPLF� 5HVHDUFK�� $PHULFDQ

(FRQRPLF�5HYLHZ���������'HFHPEHU����������

-RQHV��&����������5	'�%DVHG�0RGHOV�RI�(FRQRPLF�*URZWK��-RXUQDO

RI�3ROLWLFDO�(FRQRP\��������$XJXVW����������

-RQHV��&�� �������� ,QWURGXFWLRQ� WR�(FRQRPLF�*URZWK�� /RQGRQ��:�:�

1RUWRQ�

-RQHV��/��DQG�0DQXHOOL��5�� ��������$�&RQYH[�0RGHO�RI�(TXLOLEULXP

*URZWK�� 'HYHORSLQJ� 1HR�FODVVLFDO� ,PSOLFDWLRQV�� -RXUQDO� RI



��

3ROLWLFDO�(FRQRP\����������2FWREHU������������

.DOGRU��1�� ����������$OWHUQDWLYH�7KHRULHV�RI�'LVWULEXWLRQ��5HYLHZ�RI

(FRQRPLF�6WXGLHV�����������������

.DOGRU�� 1�� �������� 7KH� (VVHQWLDO� .DOGRU�� HG�� E\� 7DUJHWWL�� )�� DQG

7KLUZDOO��$���/RQGRQ��'XFNZRUWK�

.KDQ�� 0�� DQG� -RPR�� 6�� �HGV��� �������� 5HQWV�� 5HQW�6HHNLQJ� DQG

(FRQRPLF� 'HYHORSPHQW�� 7KHRU\� DQG� (YLGHQFH� LQ� $VLD�

&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

.LQJ��5��DQG�5HEHOR��6����������3XEOLF�3ROLF\�DQG�(FRQRPLF�*URZWK�

'HYHORSLQJ� 1HR�FODVVLFDO� ,PSOLFDWLRQV�� -RXUQDO� RI� 3ROLWLFDO

(FRQRP\����������2FWREHU����������

.OHPSHUHU�� 3�� �������� +RZ� %URDG� 6KRXOG� WKH� 6FRSH� RI� 3DWHQW

3URWHFWLRQ�%H"��5DQG�-RXUQDO�RI�(FRQRPLFV������������������

.XU]��+����������:KDW�&RXOG�WKH�µ1HZ¶�*URZWK�7KHRU\�7HDFK�6PLWK

RU�5LFDUGR"��(FRQRPLF�,VVXHV���������6HSWHPEHU�������

.XU]��+�� DQG�6DOYDGRUL��1�� ��������7KH� µ1HZ¶�*URZWK�7KHRU\��2OG

:LQH� LQ� 1HZ� *RDWVNLQV�� �GUDIW� YHUVLRQ��� ILQDO� YHUVLRQ� �������

:KDW� LV�1HZ�LQ� µ1HZ¶�*URZWK�7KHRU\"�2U��2OG�:LQH� LQ�1HZ

*RDWVNLQV��LQ�&RULFHOOL��)��HW�DO��HGV����*URZWK�DQG�'HYHORSPHQW�

7KHRULHV�� (PSLULFDO� (YLGHQFH� DQG� 3ROLF\� ,VVXHV�� /RQGRQ�

0DFPLOODQ�

.XU]��+����������7KH�3DWK�RI�(FRQRPLF�*URZWK�7KHRU\��6RPH�5HFHQW

'HYHORSPHQWV�� LQ�+DUDOG�+DJHPDQQ�DQG�+HLQ]�'��.XU]� �HGV���

3ROLWLFDO�(FRQRPLFV�LQ�5HWURVSHFW��(VVD\V�LQ�0HPRU\�RI�$GROSK

/RZH��&KHOWHQKDP��(GZDUG�(OJDU��������

/HH�� 7�� DQG�:LOGH�� /�� �������� 0DUNHW� 6WUXFWXUH� DQG� ,QQRYDWLRQ�� $



��

5HIRUPXODWLRQ��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������������

/XFDV�� 5�� �������� 2Q� WKH� 0HFKDQLFV� RI� (FRQRPLF� 'HYHORSPHQW�

-RXUQDO�RI�0RQHWDU\�(FRQRPLFV����������-XO\�������

/XQGYDOO�� %�� DQG� %RUUiV�� 6�� �������� 7KH� *OREDOLVLQJ� /HDUQLQJ

(FRQRP\�� ,PSOLFDWLRQV� IRU� ,QQRYDWLRQ�3ROLF\��5HSRUW�EDVHG�RQ

FRQWULEXWLRQV� IURP�VHYHQ�SURMHFWV�XQGHU� WKH�76(5�SURJUDPPH�

'*�;,,��&RPPLVVLRQ�RI�WKH�(XURSHDQ�8QLRQ��GUDIW�YHUVLRQ�

0DFKOXS�� )�� �������� 7KH� 6XSSO\� RI� ,QYHQWRUV� DQG� ,QYHQWLRQV�� LQ

1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��7KH�5DWH�DQG�'LUHFWLRQ

RI� ,QYHQWLYH� $FWLYLW\�� (FRQRPLF� DQG� 6RFLDO� )DFWRUV�� D

FRQIHUHQFH�RI�WKH�8QLYHUVLWLHV���1DWLRQDO�%XUHDX�&RPPLWWHH�IRU

(FRQRPLF�5HVHDUFK� DQG� 7KH�&RPPLWWHH� RQ� (FRQRPLF�*URZWK

RI� 7KH� 6RFLDO� 6FLHQFH� 5HVHDUFK� &RXQFLO�� 3ULQFHWRQ�� 3ULQFHWRQ

8QLYHUVLW\�3UHVV����������

0DQVILHOG�� (�� �������� 7KH� (FRQRPLFV� RI� 7HFKQLFDO� &KDQJH�� 1HZ

<RUN��1RUWRQ�

0DQVILHOG��(�� ��������$FDGHPLF�5HVHDUFK�DQG� ,QGXVWULDO� ,QQRYDWLRQ�

5HVHDUFK�3ROLF\�����������

0DQVILHOG�� (�� �������� $FDGHPLF� 5HVHDUFK� 8QGHUO\LQJ� ,QGXVWULDO

,QQRYDWLRQV�� 6RXUFHV�� &KDUDFWHULVWLFV�� DQG� )LQDQFLQJ�� 7KH

5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��/;;9,,������)HEUXDU\�����

���

0DUJOLQ�� 6�� �������� *URZWK�� 'LVWULEXWLRQ� DQG� 3ULFHV�� &DPEULGJH�

0DVV���+DUYDUG�8QLYHUVLW\�3UHVV�

0DUWLQ�� %�� HW� DO� ��������7KH� 5HODWLRQVKLS� %HWZHHQ� 3XEOLFO\� )XQGHG

%DVLF� 5HVHDUFK� DQG� (FRQRPLF� 3HUIRUPDQFH�� $� 6358�5HYLHZ�

5HSRUW� SUHSDUHG� IRU� +0� 7UHDVXU\�� %ULJKWRQ�� 6FLHQFH� 3ROLF\



��

5HVHDUFK�8QLW��8QLYHUVLW\�RI�6XVVH[�

0HWFDOIH��-����������7HFKQRORJ\�V\VWHPV�DQG�WHFKQRORJ\�SROLF\�LQ�DQ

HYROXWLRQDU\�IUDPHZRUN��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV�����

������

0HWFDOIH�� -�� �������� ,QQRYDWLRQ� DV� D� 3ROLF\� 3UREOHP�� 1HZ

3HUVSHFWLYHV� DQG� 2OG� RQ� WKH� 'LYLVLRQ� RI� /DERXU� LQ� WKH

,QQRYDWLRQ�3URFHVV��3DSHU�SUHVHQWHG�WR�WKH�2QH�'D\�&RQIHUHQFH

RQ� 60(V� DQG� ,QQRYDWLRQ� 3ROLF\�� 1HWZRUNV�� &ROODERUDWLRQ� DQG

,QVWLWXWLRQDO�'HVLJQ�����1RYHPEHU�������&DPEULGJH�

1HOVRQ�� 5�� �������� 7KH� (FRQRPLFV� RI� ,QYHQWLRQ�� $� 6XUYH\� RI� WKH

/LWHUDWXUH��-RXUQDO�RI�%XVLQHVV������$SULO�

1HOVRQ�� 5�� �������� 5HFHQW� ([HUFLVHV� LQ� *URZWK� $FFRXQWLQJ�� 1HZ

8QGHUVWDQGLQJ� RI� 'HDG� (QG�� $PHULFDQ� (FRQRPLF� 5HYLHZ�� ��

�����-XQH����������

1HOVRQ��5����������5HVHDUFK�RQ�3URGXFWLYLW\�*URZWK�DQG�3URGXFWLYLW\

'LIIHUHQFH�� 'HDG� (QGV� DQG� 1HZ� 'HSDUWXUHV�� -RXUQDO� RI

(FRQRPLF�/LWHUDWXUH����������6HSWHPEHU������������

1HOVRQ��5�� �����D���:KDW� ,V�&RPPHUFLDO� DQG�:KDW� ,V�3XEOLF�$ERXW

7HFKQRORJ\�� DQG� :KDW� 6KRXOG� %H"�� LQ� 5RVHQEHUJ�� 1�� HW� DO

�HGV���� 7HFKQRORJ\� DQG� WKH� :HDOWK� RI� 1DWLRQV�� 6WDQIRUG�

6WDQIRUG�8QLYHUVLW\�3UHVV��������

1HOVRQ�� 5�� �����E��� 7KH� 5ROH� RI� )LUPV� LQ� 7HFKQLFDO� $GYDQFH�� D

3HUVSHFWLYH� IURP�(YROXWLRQDU\�7KHRU\�� LQ�'RVL��*�� HW� DO� �HGV���

7HFKQRORJ\� DQG� (QWHUSULVH� LQ� +LVWRULFDO� 3HUVSHFWLYH�� 2[IRUG�

2[IRUG�8QLYHUVLW\�3UHVV����������

1HOVRQ�� 5�� DQG� :LQWHU�� 6�� �������� $Q� (YROXWLRQDU\� 7KHRU\� RI

(FRQRPLF� &KDQJH�� &DPEULGJH�� 0DVV��� +DUYDUG� 8QLYHUVLW\



��

3UHVV�

1HOVRQ�� 5�� DQG� 3KHOSV�� (�� �������� ,QYHVWPHQW� LQ� +XPDQV�

7HFKQRORJLFDO� 'LIIXVLRQ� DQG� (FRQRPLF� *URZWK�� $PHULFDQ

(FRQRPLF�5HYLHZ����������

1RUGKDXV�� :�� �������� ,QYHQWLRQ�� *URZWK� DQG� :HOIDUH�� &DPEULGJH�

0DVV���0,7�3UHVV�

3DFN��+����������(QGRJHQRXV�*URZWK�7KHRU\��,QWHOOHFWXDO�$SSHDO�DQG

(PSLULFDO� 6KRUWFRPLQJV�� -RXUQDO� RI� (FRQRPLF� 3HUVSHFWLYHV�� �

�����������

3DVLQHWWL�� /�� �������� 5DWH� RI� 3URILW� DQG� ,QFRPH� 'LVWULEXWLRQ� LQ

5HODWLRQ�WR�WKH�5DWH�RI�(FRQRPLF�*URZWK��5HYLHZ�RI�(FRQRPLF

6WXGLHV�����

3DYLWW�� .�� �������� $FDGHPLF� 5HVHDUFK�� 7HFKQLFDO� &KDQJH� DQG

*RYHUQPHQW� 3ROLF\�� 67((3� 'LVFXVVLRQ� 3DSHU� 1R�� ���� 6358�

8QLYHUVLW\�RI�6XVVH[��2FWREHU�

3UDKDODG�� &�� DQG� +DPHO�� *�� �������� 7KH� &RUH� &RPSHWHQFLHV� RI� WKH

&RUSRUDWLRQ��+DUYDUG�%XVLQHVV�5HYLHZ���������

5HEHOR��6����������/RQJ�5XQ�3ROLF\�$QDO\VLV�DQG�/RQJ�5XQ�*URZWK�

-RXUQDO�RI�3ROLWLFDO�(FRQRP\����������-XQH����������

5HLQJDQXP�� -�� �������� 7KH� 7LPLQJ� RI� ,QQRYDWLRQ�� 5HVHDUFK�

'HYHORSPHQW�DQG�'LIIXVLRQ��LQ�6FKPDOHQVHH�DQG�:LOOLJ�

5HLQJDQXP�� -�� �������� ,QQRYDWLRQ�DQG� ,QGXVWU\�(YROXWLRQ��4XDUWHUO\

-RXUQDO�RI�(FRQRPLFV�����������

5RPHU��3����������,QFUHDVLQJ�5HWXUQV�DQG�/RQJ�5XQ�*URZWK��-RXUQDO

RI�3ROLWLFDO�(FRQRP\����������2FWREHU������������



��

5RPHU�� 3�� �������� (QGRJHQRXV� 7HFKQRORJLFDO� &KDQJH�� -RXUQDO� RI

3ROLWLFDO�(FRQRP\����������2FWREHU���������

5RPHU�� 3�� �������� 7KH� 2ULJLQV� RI� (QGRJHQRXV� *URZWK�� -RXUQDO� RI

(FRQRPLF�3HUVSHFWLYHV��������������

6FKPDOHQVHH��5��DQG�:LOOLJ��5���HGV�����������+DQGERRN�RI�,QGXVWULDO

2UJDQLVDWLRQ��9RO��,��$PVWHUGDP��(OVHYLHU�

6FKXPSHWHU�� -�� �������� 7KH� 0DUFK� LQWR� 6RFLDOLVP�� $PHULFDQ

(FRQRPLF� 5HYLHZ� ���� ��� ��������� 5HSULQWHG� LQ� -�� 6FKXPSHWHU

����������������

6FKXPSHWHU�� -�� ��������&DSLWDOLVP�� 6RFLDOLVP� DQG� 'HPRFUDF\�� 1HZ

<RUN��+DUSHU�7RUFKERRNV�

6LOYHUEHU��*�� DQG�9HUVSDJHQ��%�� ��������(YROXWLRQDU\�7KHRULVLQJ�RQ

(FRQRPLF� *URZWK�� PLPHR�� 0DDVWULFKW� (FRQRPLF� 5HVHDUFK

,QVWLWXWH�RQ�,QQRYDWLRQ�DQG�7HFKQRORJ\��8QLYHUVLW\�RI�/LPEXUJ�

6OLIPDQ��/�� DQG�&RUUDGR��&�� ��������'HFRPSRVWLWLRQ� RI� SURGXFWLYLW\

DQG� XQLW� FRVWV�� :RUNLQJ� 3DSHU�� %RDUG� RI� *RYHUQRUV� RI� WKH

)HGHUDO�5HVHUYH�6\VWHP��:DVKLQJWRQ�����1RYHPEHU�

6PLWK��$���������������$Q�,QTXLU\�,QWR�WKH�1DWXUH�DQG�WKH�&DXVHV�RI

WKH�:HDOWK�RI�1DWLRQV��,QGLDQDSROLV��/LEHUW\�)XQG�

6RORZ�� 5�� �������� 7HFKQLFDO� &KDQJH� DQG� WKH� $JJUHJDWH� 3URGXFWLRQ

)XQFWLRQ�� 5HYLHZ� RI� (FRQRPLFV� DQG� 6WDWLVWLFV�� ���� )HEUXDU\�

�������

6RORZ��5�� ��������1HZ�'LUHFWLRQV� LQ�*URZWK�7KHRU\�� LQ�*DKOHQ��%�

�HG���� :DFKVWXPVWKHRULH� XQG� :DFKVWXPVSROLWLN�� (LQ� 1HXHU

$QODXI��7�ELQJHQ��0RKU�������



��

6RORZ�� 5�� �������� 3HUVSHFWLYHV� RQ� *URZWK� 7KHRU\�� -RXUQDO� RI

(FRQRPLF�3HUVSHFWLYHV���������������

6RORZ�� 5�� �������� /HDUQLQJ� )URP� /HDUQLQJ� E\� 'RLQJ�� /HVVRQV� IRU

(FRQRPLF� *URZWK�� 6WDQIRUG�� &DOLIRUQLD�� 6WDQIRUG� 8QLYHUVLW\

3UHVV�

6UDIID��3����������6XOOH�UHDO]LRQL�WUD�FRVWD�H�TXDQWLWj�SURGRWWD��$QQDOL

GL�(FRQRPLD�,,� ����� UHSULQWHG� LQ�3LHUR�6UDIID��6DJJL�� ,O�0XOLQR�

%RORJQD���������������7UDQVODWLRQ�LQWR�(QJOLVK�DV�PLPHR�

6UDIID�� 3�� �������� 7KH� /DZV� RI� 5HWXUQV� 8QGHU� &RPSHWLWLYH

&RQGLWLRQV��7KH�(FRQRPLF�-RXUQDO����������'HF����������

6WLJOLW]�� -�� �������� (FRQRPLF� *URZWK� 5HYLVLWHG�� ,QGXVWULDO� DQG

&RUSRUDWH�&KDQJH��������

6WLJOLW]�� -�� �������� :KLWKHU� 6RFLDOLVP� "�� &DPEULGJH�� 0DVV��� 0,7

3UHVV�

6WLJOLW]��-���IRUWKFRPLQJ���1HZ�3HUVSHFWLYHV�RQ�WKH�5ROH�RI�WKH�6WDWH�

LQ�/LP��+���3DUN��.�DQG�+DUFRXUW��*�&���HGV����(VVD\V�LQ�+RQRXU

RI�0DUN�3HUOPDQ�

6XWWRQ�� -�� �������� 7HFKQRORJ\� DQG� 0DUNHW� 6WUXFWXUH�� 7KHRU\� DQG

+LVWRU\��&DPEULGJH��0DVV����0,7�3UHVV�

7HHFH�� '�� ������� �HG���� 7KH� &RPSHWLWLYH� &KDOOHQJH�� 6WUDWHJLHV� IRU

,QGXVWULDO� ,QQRYDWLRQ� DQG� 5HQHZDO�� &DPEULGJH�� 0DVV��

%DOOLQJHU�

7KLUOZDOO�� $�3�� ������ ��������� *URZWK� DQG� 'HYHORSPHQW�� /RQGRQ�

0DFPLOODQ���WK�HGLWLRQ��



��

7LUROH��-����������7KH�7KHRU\�RI�,QGXVWULDO�2UJDQLVDWLRQ��&DPEULGJH�

0DVV���0,7�3UHVV�

9DULDQ��5����������0HDVXULQJ�WKH�'HDGZHLJKW�&RVWV�RI�'83�DQG�5HQW

6HHNLQJ�$FWLYLWLHV��(FRQRPLFV�DQG�3ROLWLFV��������������

YRQ�7XQ]HOPDQQ��*����������7HFKQRORJ\�DQG�,QGXVWULDO�3URJUHVV��7KH

)RXQGDWLRQV�RI�(FRQRPLF�*URZWK��&KHOWHQKDP��(GZDUG�(OJDU�

<RXQJ�� $�� �������� ,QYHQWLRQ� DQG� %RXQGHG� /HDUQLQJ� E\� 'RLQJ�

-RXUQDO�RI�3ROLWLFDO�(FRQRP\�������������������

<RXQJ�� $�� �������� *URZWK� ZLWKRXW� 6FDOH� (IIHFWV�� 1%(5� :RUNLQJ

3DSHU������

=ROWDQ��-���HW�DO���������5HDO�(IIHFWV�RI�$FDGHPLF�5HVHDUFK��&RPPHQW�

$PHULFDQ�(FRQRPLF�5HYLHZ����������0DUFK����������


