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7lVVl WXWNLPXVVHORVWHHVVD DQDO\VRLGDDQ YLLPHLVLQWl <KG\VYDOORLVVD NRHWWXD QRXVXNDXWWD�

9RLNR VLWl SLWll N\V\QWl� YDL WDUMRQWDMRKWHLVHQD NRUNHDVXKGDQWHHQD" 7lKlQ N\V\P\NVHHQ

YDVWDDPLVHVVD NLLQQLWHWllQ HULW\LVKXRPLR QLLQ VDQRWXQ XXGHQ WDORXGHQ PHUNLW\NVHHQ QRXVX�

NDXGHQ OXRQWHHQ PXRYDDMDQD� 2QKDQ XXWWD WDORXWWD SLGHWW\ NHVNHLVHQl V\\Ql <KG\VYDOORLVVD

�����OXYXQ MlONLSXROLVNROOD NRHWWXXQ W\|Q WXRWWDYXXGHQ NDVYXYDXKGLQ ULSH\W\PLVHHQ� 5LSHll

W\|Q WXRWDYXXGHQ NDVYXD RQ SXROHVWDDQ SLGHWW\ RVRLWXNVHQD VLLWl� HWWl WDORXVNDVYX RQ ROOXW

ROHHOOLVLOWD RVLOWDDQ WDUMRQWDMRKWHLVWD� .\V\QWlWHNLM|LWl NRURVWDYLVVD WXONLQQRLVVD SDLQRWHWDDQ

WDORXVNDVYXQ YHONDYHWRLVXXWWD�

7XWNLPXVVHORVWHHVVD HVLWHW\Q DQDO\\VLQ SHUXVWHHOOD VHNl N\V\QWl� HWWl WDUMRQWDWHNLMlW RYDW

PXRYDQQHHW QRXVXVXKGDQQHWWD� 9LLPH YXRVLN\PPHQHQ SXROLYlOLVVl DONDQHHQ NRUNHDVXK�

GDQWHHQ DONXYDLKHHVVD N\V\QWlWHNLM|LOOl ROL NHVNHLQHQ PHUNLW\V� 1RXVXNDXGHQ SLWXXWWD MD VLL�

KHQ OLLWW\Q\WWl ULSHll W\|Q WXRWWDYXXGHQ NDVYXD RQ NXLWHQNLQ YDLNHDWD VHOLWWll SHONlVWllQ

N\V\QWlWHNLM|LOOl� 7DUNDVWHOXMHQ SHUXVWHHOOD WXRWWDYXXGHQ NDVYXD NLLKG\WWlQHHW WDUMRQWDWHNLMlW�

PXXQ PXDVVD XXWHHQ WDORXWHHQ OLLWW\QHHOOl WHNQRORJLVHW HGLVW\VDVNHOHHW� SLWNLWWLYlW YRLPDNDVWD

NRNRQDLVWXRWDQQRQ NDVYXD� 2Q NXLWHQNLQ PDKGROOLVWD� HWWl XXGHQ WDORXGHQ WXRWWDYXXGHQ

NDVYXD NLLKG\WWlQ\W YDLNXWXV NXYDVWDD OlKLQQl ULSHlWl W\|Q WXRWWDYXXGHQ NDVYXD XXGHQ

WDORXGHQ WRLPLDORLOOD �QV� ,&7�VHNWRULOOD� HLNl XXGHQ WDORXGHQ YDLNXWXNVLD WDORXGHQ PXLOOD

WRLPLDORLOOD� 9LLPH YXRQQD DONDQXW NRUNHDVXKGDQWHHQ WDLWWXPLQHQ MRKWXX N\V\QQlQ NDVYXQ

KLLSXPLVHVWD�

7DUNDVWHOXW SHUXVWXYDW \NVLQNHUWDLVWHQ UDNHQWHHOOLVWHQ 9$5�PDOOLHQ HVWLPRLPLVHHQ� 1LLGHQ

WHRUHHWWLVHQD SHUXVWDQD YRL SLWll KLQWDMl\NN\\NVLLQ MD PRQRSROLVWLVHHQ NLOSDLOXXQ WXNHXWXYLD

XXVNH\QHVLOlLVLl PDOOHMD�

-(/�OXRNLWWHOX� (��� (��� -��� -��

$VLDVDQDW� VXKGDQQHYDLKWHOXW� W\|Q WXRWWDYXXV� XXVL WDORXV
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7KLV SDSHU DQDO\VHV WKH QDWXUH RI WKH 86 H[SDQVLRQ� &DQ LW EH FKDUDFWHUL]HG DV D GHPDQG�

RU VXSSO\�OHG ERRP" ,Q DQVZHULQJ WKLV TXHVWLRQ� WKH SDSHU DOVR DQDO\VHV WKH LPSRUWDQFH RI

WKH ´QHZ HFRQRP\µ LQ VKDSLQJ HFRQRPLF GHYHORSPHQWV LQ WKH 86 GXULQJ WKH ODWH ����V DQG

DW WKH VWDUW RI WKH QHZ FHQWXU\�

7KH DQDO\VLV LV EDVHG RQ WKH HVWLPDWLRQ RI VLPSOH VWUXFWXUDO 9$5 PRGHOV ZKLFK FDQ EH

UDWLRQDOL]HG E\ D FODVV RI 1HZ .H\QHVLDQ PRGHOV ZLWK VWLFN\ SULFHV DQG PRQRSROLVWLF

FRPSHWLWLRQ� %\ XVLQJ GDWD RQ WKH QRQIDUP EXVLQHVV VHFWRU IRU WKH SHULRG ������²�������

D GHFRPSRVLWLRQ RI RXWSXW� ODERXU SURGXFWLYLW\ DQG KRXUV LQWR WHFKQRORJ\ �DJJUHJDWH

VXSSO\� DQG QRQ�WHFKQRORJ\ �DJJUHJDWH GHPDQG� FRPSRQHQWV LV HVWLPDWHG DQG XWLOL]HG ZKHQ

WKH QDWXUH RI WKH H[SDQVLRQ LV DQDO\VHG�

7KH SDSHU VKRZV WKDW GXULQJ WKH UHFRYHU\ JURZWK LQ UHDO RXWSXW LQ WKH QRQIDUP EXVLQHVV

VHFWRU ZDV PDLQO\ GHPDQG�OHG XQWLO ����� 7KHUHDIWHU WKH LPSRUWDQFH RI WHFKQRORJ\ VKRFNV

VWDUWHG WR LQFUHDVH� DQG GXULQJ WKH ODWWHU SKDVH RI WKH H[SDQVLRQ WKH UROH RI WHFKQRORJ\

VKRFNV ZDV GRPLQDQW� ,W ZDV PRVW DSSDUHQW LQ ����� 2Q WKH RWKHU KDQG� DJJUHJDWH GHPDQG

VKRFNV KDYH KDG D VWURQJ GDPSHQLQJ HIIHFW VLQFH WKH EHJLQQLQJ RI �����

5DWKHU WKDQ SURYLGLQJ HYLGHQFH RI D ´QHZ HFRQRP\µ� WKH LPSRUWDQFH RI WHFKQRORJ\ VKRFNV

PD\ RQO\ UHIOHFW YHU\ UDSLG ² DQG VXSSO\�OHG ² JURZWK LQ WKH PDQXIDFWXUH RI HOHFWURQLF

HTXLSPHQW ZLWK QR VSLOORYHU HIIHFWV RQ WKH UHVW RI WKH HFRQRP\�

-(/ &ODVVLILFDWLRQ� (��� (��� -��� -��

.H\ZRUGV� %XVLQHVV F\FOHV� ODERXU SURGXFWLYLW\� QHZ HFRQRP\



� $FWXDOO\� WKLV LV D VOLJKWO\ UHYLVHG YHUVLRQ RI WKH SDSHU ZULWWHQ LQ )HEUXDU\ ����� 7KH PRVW LPSRUWDQW

FKDQJH LV WKDW WKH PRVW FXUUHQW GDWD RQ WKH ILUVW DQG VHFRQG TXDUWHUV RI ���� KDV EHHQ XWLOL]HG LQ WKH

HVWLPDWLRQV�

�

�� ,1752'8&7,21

'XULQJ WKH ODWH ����V WKH 86 HFRQRP\ VXUSDVVHG WKH H[SHFWDWLRQV RI PRVW HFRQRPLF

IRUHFDVWHUV DQG PRUH RUGLQDU\ REVHUYHUV� SROLF\ PDNHUV LQFOXGHG� ,W LQGXFHG VWURQJHU

JURZWK� KLJKHU HPSOR\PHQW DQG ORZHU XQHPSOR\PHQW ZLWKRXW LQIODWLRQ WKDQ PRVW RWKHU

DGYDQFHG FRXQWULHV� %XW ZK\"

7\SLFDOO\� HFRQRPLVWV DUH XQDEOH WR UHDFK DQ\ DJUHHPHQW LQ DQVZHULQJ TXHVWLRQV OLNH WKDW�

1HYHUWKHOHVV� LQ LQWHUSUHWLQJ WKH FDXVHV RI WKH 86 H[SDQVLRQ� WKHLU YLHZV KDYH GLIIHUHG

ZLGHO\� 2QH H[SODQDWLRQ IRU WKLV PLJKW EH WKDW� GXULQJ WKH ����V� HFRQRPLF GHYHORSPHQWV

ZHUH YLHZHG WKURXJK D FRPSOHWHO\ QHZ IUDPHZRUN� ZKLFK LV EDVHG RQ WKH QRWLRQ RI WKH 1HZ

(FRQRP\�

7KH SURSRQHQWV RI WKH 1HZ (FRQRP\ UHYROXWLRQ DUJXH WKDW LQIRUPDWLRQ DQG

FRPPXQLFDWLRQV WHFKQRORJ\ �,&7� KDV� ZLWK JOREDOL]DWLRQ� FUHDWHG QHZ UXOHV IRU WKH 86

HFRQRP\� $V D FRQVHTXHQFH RI WKLV UHYROXWLRQ� WKH 86 HFRQRP\ H[SHULHQFHG WKH ORQJHVW

H[SDQVLRQ HYHU� ZLWK VWURQJ ODERXU SURGXFWLYLW\ JURZWK GXULQJ WKH ODWWHU SDUW RI WKH ����V

EHLQJ WKH PRVW LPSRUWDQW LQGLFDWLRQ RI WKH 1HZ (FRQRP\� $FFRUGLQJ WR WKH 1HZ (FRQRP\

YLHZ� WKH 86 H[SDQVLRQ ZDV� E\ UHIOHFWLQJ UDSLG GHYHORSPHQW LQ LQIRUPDWLRQ DQG

FRPPXQLFDWLRQV WHFKQRORJ\� PDLQO\ VXSSO\�OHG� 7KH PRVW HQWKXVLDVWLF SURSRQHQWV RI WKH

1HZ (FRQRP\ HYHQ WDONHG DERXW WKH GHDWK RI WKH EXVLQHVV F\FOH� WKH GHDWK EHLQJ D

FRQVHTXHQFH RI SHUPDQHQWO\ VWURQJ� ´VWUXFWXUDOµ JURZWK�

(YHQ WKRXJK WKH 1HZ (FRQRP\ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ KDV EHFRPH YHU\ SRSXODU LW

LV FOHDUO\ FRQWURYHUVLDO� $W WKH WLPH RI ZULWLQJ �$XJXVW ������ LW LV REYLRXV WKDW WKH WDON DERXW

WKH GHDWK RI WKH EXVLQHVV F\FOH LV PLVOHDGLQJ� RU VLPSO\ DEVXUG� 5HFHQW HFRQRPLF

GHYHORSPHQWV DUH KDUG WR LQWHUSUHW ZLWKRXW WDNLQJ LQWR DFFRXQW IDFWRUV ZKLFK PDLQO\

RSHUDWH� QRW WKURXJK DJJUHJDWH VXSSO\� EXW WKURXJK DJJUHJDWH GHPDQG�
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1RW VXUSULVLQJO\� PDMRU DOWHUQDWLYH LQWHUSUHWDWLRQV RI WKH H[SDQVLRQ HPSKDVL]H WKH UROH RI

DJJUHJDWH GHPDQG DV WKH PDLQ GHWHUPLQDQW RI HFRQRPLF GHYHORSPHQWV GXULQJ WKH ODWWHU SDUW

RI WKH ����V� ,W LV VLPSOLI\LQJ WR FKDUDFWHUL]H WKH GLVFXVVLRQ DERXW WKH FDXVHV RI WKH

H[SDQVLRQ E\ SURYLGLQJ RQO\ RQH PDMRU DOWHUQDWLYH WR WKH 1HZ (FRQRP\ YLHZ EXW� DQ\ZD\�

WKH EHVW ZD\ RI LOOXVWUDWLQJ WKH GLIIHUHQW VWDQGSRLQWV RI WKH GLVFXVVLRQ LV WR FRPSDUH WKH 1HZ

(FRQRP\ YLHZ ZLWK WKH IROORZLQJ LQWHUSUHWDWLRQ� LW ZDV WKH YHU\ VWURQJ JURZWK RI DJJUHJDWH

GHPDQG ZKLFK FDXVHG WKH H[SDQVLRQ� )XUWKHUPRUH� UDSLG JURZWK RI DJJUHJDWH GHPDQG� DQG

WKHUHIRUH RI *'3� ZDV WR D ODUJH H[WHQW GHEW�GULYHQ� 7KH SULYDWH VHFWRU RI WKH HFRQRP\

ERUURZHG RQ DQ LQFUHDVLQJ VFDOH� ZKLFK ZDV PDLQWDLQHG E\ WKH KXJH LQFUHDVH LQ DVVHW SULFHV�

5DWKHU WKDQ EHLQJ ´VWUXFWXUDOµ� VWURQJ JURZWK ZDV IXQGDPHQWDOO\ XQVXVWDLQDEOH� EHFDXVH

GHEW�LQGXFHG LPEDODQFHV FDQQRW ZLGHQ HQGOHVVO\� 7KLV ´VWURQJµ YHUVLRQ RI D GHPDQG�OHG

H[SDQVLRQ DOVR LQFOXGHV D KDUG ODQGLQJ ZLWK D VHYHUH ILQDQFLDO FULVLV�

7KHVH WZR LQWHUSUHWDWLRQV DERXW WKH FDXVHV RI WKH H[SDQVLRQ DUH DOPRVW GLDPHWULFDOO\

RSSRVLWH� %XW ZKLFK RQH LV PRUH DFFXUDWH" ,Q WKLV SDSHU� P\ PDLQ DLP LV WR DVVHVV WKH

UHODWLYH PHULWV RI WKH WZR LQWHUSUHWDWLRQV� 2EYLRXVO\� WKH ´EHVWµ LQWHUSUHWDWLRQ RI WKH

H[SDQVLRQ LV JLYHQ E\ D V\QWKHVLV RI WKH WZR LQWHUSUHWDWLRQV� EHFDXVH ERWK GHPDQG DQG

VXSSO\ IDFWRUV KDYH EHHQ GULYLQJ WKH HFRQRP\� 7KLV GRHV QRW PHDQ� KRZHYHU� WKDW LW LV

ZRUWKOHVV WR DVN ZKLFK RQHV KDYH EHHQ PRUH LPSRUWDQW�

$FFRUGLQJ WR WKH ODWHVW HFRQRPLF LQIRUPDWLRQ� WKH PRVW HQWKXVLDVWLF DGYRFDWHV RI WKH 1HZ

(FRQRP\ YLHZ KDYH EHHQ ZURQJ LQ GHFODULQJ WKH GHDWK RI WKH EXVLQHVV F\FOH� 7KLV GRHV QRW

LPSO\ WKDW VXSSO\ IDFWRUV GLG QRW SOD\ DQ LPSRUWDQW UROH LQ WKH ODWH ����V� EXW LW GRHV

LQGLFDWH WKDW GHPDQG IDFWRUV KDYH PRVW SUREDEO\ GRPLQDWHG HFRQRPLF GHYHORSPHQWV ODWHO\�

,Q DVVHVVLQJ WKH UHODWLYH PHULWV RI WKH WZR EDVLF LQWHUSUHWDWLRQV RI WKH H[SDQVLRQ , DWWHPSW WR

TXDQWLI\ WKH UHODWLYH LPSRUWDQFH RI WKH GHPDQG DQG VXSSO\ IDFWRUV LQ VKDSLQJ WKH QDWXUH RI

WKH ERRP� , VKDOO SD\ VSHFLDO DWWHQWLRQ WR DQDO\VLQJ GHYHORSPHQWV LQ ODERXU SURGXFWLYLW\ DQG

HPSOR\PHQW EHVLGH PRYHPHQWV LQ UHDO RXWSXW�

,Q RUGHU WR TXDQWLI\ WKH UHODWLYH LPSRUWDQFH RI GHPDQG DQG VXSSO\ IDFWRUV� , QHHG DQ

HFRQRPHWULF PRGHO� 7KH DQDO\VLV LV EDVHG RQ WKH HVWLPDWLRQ RI YHU\ VLPSOH VWUXFWXUDO 9$5

PRGHOV� ZKLFK PD\ EH WKH VLPSOHVW ZD\ RI FRQGXFWLQJ WKH LQYHVWLJDWLRQ� 7KH IUDPHZRUN ,

VKDOO XWLOL]H LV DGRSWHG IURP *DOt ������� $V IDU DV WKH IUDPHZRUN LV FRQFHUQHG� WKHUH LV
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WKHUHIRUH QRWKLQJ RULJLQDO LQ P\ LQYHVWLJDWLRQ� )RU P\ SXUSRVH *DOt·V PRGHO LV XVHIXO

EHFDXVH LW HQDEOHV RQH WR DQDO\VH WKH LPSRUWDQFH RI WHFKQRORJLFDO SURJUHVV ZLWKLQ D YHU\

VLPSOH PDFURHFRQRPLF IUDPHZRUN�

:KHQ VWUXFWXUDO 9$5 PRGHOV DUH XVHG LQ PRGHOOLQJ WKH EXVLQHVV F\FOH� D VKRFN

LQWHUSUHWDWLRQ DERXW WKH FDXVHV RI HFRQRPLF IOXFWXDWLRQV LV JLYHQ� 6KRFNV� ZKLFK FDQ

QRUPDOO\ EH FODVVLILHG DV EHLQJ HLWKHU DJJUHJDWH GHPDQG RU DJJUHJDWH VXSSO\ VKRFNV� DUH

WUDQVIRUPHG LQWR EXVLQHVV F\FOHV WKURXJK �OLQHDU� SURSDJDWLRQ PHFKDQLVPV�

*DOt·V ������ PDLQ DLP ZDV WR DQDO\VH KRZ ZHOO WHFKQRORJ\ VKRFNV KDYH H[SODLQHG DJJUHJDWH

IOXFWXDWLRQV LQ WKH 86 DQG RWKHU *� FRXQWULHV� +H GHEDWHV ZLWK WKH SURSRQHQWV RI WKH 5HDO

%XVLQHVV &\FOH �5%&� WKHRU\ DERXW WKH LPSRUWDQFH RI WHFKQRORJ\ VKRFNV DV WKH PDLQ VRXUFH

RI EXVLQHVV F\FOHV� 0\ PDLQ DLP LV FOHDUO\ GLIIHUHQW IURP WKDW RI *DOt·V� %HFDXVH KLV DQDO\VLV

FRYHUV WKH SHULRG ����²����� KH GRHV QRW GLVFXVV WKH FDXVHV RI WKH ODWHVW HFRQRPLF

H[SDQVLRQ RI WKH 86� 8QOLNH *DOt ������ , FRQFHQWUDWH VROHO\ RQ WKH GHYHORSPHQWV RI WKH

ODWH ����V LQ WKH 86� 0\ DLP LV QRW WR GHEDWH ZLWK WKH DGYRFDWHV RI WKH 5%& VFKRRO HYHQ

WKRXJK WKH UHVXOWV RI P\ DQDO\VLV PD\ FRPSOHPHQW *DOL·V DQDO\VLV LQ FRQFHUQLQJ VRPH SDUWV�

%HFDXVH DQ HVVHQWLDO LQJUHGLHQW RI WKH 1HZ (FRQRP\ YLHZ LV WKH VWHS�XS RI ODERXU

SURGXFWLYLW\ JURZWK ZKLFK WRRN SODFH DIWHU ����� SURGXFWLYLW\ LV� LQ DGGLWLRQ WR UHDO RXWSXW�

P\ PDLQ FRQFHUQ RI LQWHUHVW� %\ GHILQLWLRQ� WKLV LPSOLHV WKDW , SD\ VSHFLDO DWWHQWLRQ WR

FRQVLGHULQJ PRYHPHQWV LQ HPSOR\PHQW� WRR� 7KH DSSHDOLQJ IHDWXUH LQ *DOt·V IUDPHZRUN LV

WKDW RQH GRHV QRW QHHG PRUH WKDQ WZR YDULDEOHV LQ RUGHU WR VWDUW WR DQDO\VH WKH UHODWLYH

LPSRUWDQFH RI DJJUHJDWH GHPDQG DQG DJJUHJDWH VXSSO\ VKRFNV LQ H[SODLQLQJ WKH 86

H[SDQVLRQ� %XW� RI FRXUVH� VWURQJ DQG FRQWURYHUVLDO DVVXPSWLRQV KDYH WR EH PDGH ZKHQ WKH

VKRFNV DUH LGHQWLILHG�

:KHQ VWUXFWXUDO 9$5 PRGHOV DUH HPSOR\HG LQ PRGHOOLQJ GHYHORSPHQWV LQ RXWSXW�

HPSOR\PHQW DQG SURGXFWLYLW\� WKH LGHQWLILFDWLRQ RI WKH UHOHYDQW VKRFNV ZKLFK GULYH

PRYHPHQWV LQ WKHVH YDULDEOHV EHFRPHV WKH FUXFLDO LVVXH� ,Q WKH LGHQWLILFDWLRQ RI KLV PRGHO�

*DOt ������ XWLOL]HV D QHZ .H\QHVLDQ G\QDPLF JHQHUDO HTXLOLEULXP PRGHO� ZKLFK JLYHV WKH

QHFHVVDU\ LGHQWLI\LQJ UHVWULFWLRQV� 7KHVH DUH DOVR XWLOL]HG LQ WKLV SDSHU�

(YHQ WKRXJK WKH IUDPHZRUN RI WKLV SDSHU LV YHU\ VLPSOH� RU HYHQ VLPSOLVWLF� LW WXUQV RXW WR EH

XVHIXO LQ DVVHVVLQJ WKH UHODWLYH PHULWV RI WKH WZR LQWHUSUHWDWLRQV RI WKH 86 H[SDQVLRQ� 7KH
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PDLQ FRQFOXVLRQ RI WKH DQDO\VLV LV WKDW QHLWKHU WKH 1HZ (FRQRP\ QRU WKH $JJUHJDWH 'HPDQG

YLHZ DORQH SURYLGHV D WHOOLQJ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ�

,Q WKH PLG ����V� ZKHQ *'3 JURZWK VWDUWHG WR DFFHOHUDWH� IDFWRUV RSHUDWLQJ WKURXJK

DJJUHJDWH GHPDQG SOD\HG WKH PDMRU UROH� 7KHVH IDFWRUV VKDSHG PRYHPHQWV LQ *'3 XS XQWLO

����� ZKHQ WKH LPSRUWDQFH RI VXSSO\ IDFWRUV� L�H� WHFKQRORJ\ VKRFNV� VWDUWHG WR ULVH� $IWHU

���� WHFKQRORJ\ VKRFNV SOD\HG DQ LPSRUWDQW UROH LQ WKH PDLQWHQDQFH RI WKH H[SDQVLRQ�

%HVLGH GRPLQDWLQJ PRYHPHQWV LQ ODERXU SURGXFWLYLW\ WKH\ DOVR VWURQJO\ FRQWULEXWHG WR

EXR\DQW RXWSXW JURZWK�

,QWHUHVWLQJO\� HYHQ LQ ���� IDFWRUV RSHUDWLQJ WKURXJK DJJUHJDWH GHPDQG KDG D VWURQJ

QHJDWLYH LQIOXHQFH RQ *'3 JURZWK�

(YHQ WKRXJK WKH 1HZ (FRQRP\ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ FDQQRW EH LJQRUHG� WKH

PHFKDQLVP WKURXJK ZKLFK WKH ,&7 UHYROXWLRQ PD\ KDYH DIIHFWHG WKH HFRQRP\ UHPDLQV

ODUJHO\ XQVROYHG� 7KH LPSRUWDQFH RI WKH 1HZ (FRQRP\ PD\ UHIOHFW YHU\ UDSLG ² DQG VXSSO\�

OHG ² JURZWK RI HOHFWURQLF HTXLSPHQW ZLWK QR VSLOORYHU HIIHFWV RQ WKH UHVW RI WKH HFRQRP\�

%HFDXVH RI WKH VLPSOLFLW\ RI WKH PRGHO� D GHWDLOHG GLVFXVVLRQ DERXW WKH UROH RI WKH 1HZ

(FRQRP\ LV LPSRVVLEOH� 1HYHUWKHOHVV� WKH 1HZ (FRQRP\ VHHPV WR KDYH EHHQ D PDMRU IDFWRU

LQ SRVWSRQLQJ WKH HQG RI WKH H[SDQVLRQ�

�� 7+(�8�6��(;3$16,21�2)�7+(�����6�

7:2�0$,1�&+$5$&7(5,67,&6

$IWHU WKH 6HFRQG :RUOG :DU WKH 86 HFRQRP\ H[SHULHQFHG D SHULRG RI UDSLG RXWSXW DQG

SURGXFWLYLW\ JURZWK� ZKLFK� KRZHYHU� VORZHG GRZQ DW WKH VWDUW RI WKH ����V� ,Q WKLV SDSHU�

, VKDOO QRW GLVFXVV WKH FDXVHV RI WKH VORZGRZQ� )RU WKH LQYHVWLJDWLRQ RI WKLV SDSHU LW LV

HVVHQWLDO WR UHFRJQL]H WKDW WKH PLG ����V FOHDUO\ PDUNHG WKH HQG RI WKH SHULRG RI VORZ

JURZWK LQ RXWSXW DQG SURGXFWLYLW\� 7KLV FDQ EH VHHQ IURP )LJXUHV � DQG �� ZKLFK GHSLFW
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GHYHORSPHQWV RI RXWSXW DQG ODERXU SURGXFWLYLW\ LQ WKH QRQIDUP EXVLQHVV VHFWRU� ,Q ���� LW

DFFRXQWHG IRU DERXW �� SHU FHQW RI *'3�

7KH GDWD LQ )LJXUHV � DQG � LV TXDUWHUO\ GDWD ZKLFK LV FRQVWUXFWHG E\ WKH %XUHDX RI /DERU

6WDWLVWLFV� ,W LV VHDVRQDOO\ DGMXVWHG LQGH[ GDWD ZLWK ���� ���� �)LJXUHV � DQG � GLVSOD\ ORJV

RI WKH GDWD�� /DERXU SURGXFWLYLW\ LV GHILQHG DV WKH UHDO RXWSXW SURGXFHG SHU KRXU� 7KH GDWD

FRYHUV WKH SHULRG ������²�������

7KH FKRLFH RI WKH \HDU ���� DV WKH VWDUWLQJ \HDU LV QRW DUELWUDU\ QRU LV LW LPSRVHG E\ WKH

DYDLODELOLW\ RI WKH GDWD� 7KH VWDWLVWLFV FRXOG FRYHU D ORQJHU SHULRG� ������²������� %HFDXVH

P\ DLP LV WR DQDO\VH WKH H[SDQVLRQ RI WKH ����V E\ FRPSDULQJ LW ZLWK WKH PRVW UHOHYDQW SDWK

RI WUHQG JURZWK� D QDWXUDO FKRLFH IRU WKH VWDUWLQJ \HDU RI WKDW SHULRG LV WKH \HDU ����� ,W FDQ

EH UHJDUGHG DV WKH VWDUWLQJ \HDU RI WKH SHULRG RI VORZ JURZWK�

)LJXUHV � DQG � FOHDUO\ VKRZ WKDW WKH SHULRG VLQFH ���� FUHDWHV D VWUXFWXUDO EUHDN ZLWK WKH

\HDUV ����²��� DQG� FRQVHTXHQWO\� WKH DFFHOHUDWLRQ RI ERWK *'3 DQG SURGXFWLYLW\ JURZWK

DUH WKH WZR PDLQ FKDUDFWHULVWLFV WR EH H[SORUHG LQ WKLV SDSHU� (YHQ WKRXJK WKH 86 HFRQRPLF

KLVWRU\ SUHFHGLQJ ���� ZLOO QRW EH GLVFXVVHG LQ WKLV SDSHU� LW PXVW EH UHPHPEHUHG WKDW� LI WKH

ZKROH SRVWZDU HFRQRPLF KLVWRU\ KDG EHHQ WDNHQ LQWR DFFRXQW� WKH H[SDQVLRQ RI WKH ����V

ZRXOG ORRN OHVV UHPDUNDEOH DQG VWURQJ �VHH� IRU H[DPSOH� =DUQRZLW]� ������

/RRNLQJ RQO\ DW )LJXUHV � DQG �� LW LV WHPSWLQJ WR DUJXH WKDW� VLQFH ����� RXWSXW KDV PDLQO\

EHHQ SURGXFWLYLW\�OHG� ,W ZRXOG LPSO\ WKDW WKH 1HZ (FRQRP\ YLHZ SURYLGHV D WHOOLQJ

LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ� 7KLV FRQFOXVLRQ LV WRR KDVW\� KRZHYHU� )RU H[DPSOH�

SURGXFWLYLW\ LV QRUPDOO\ SURF\FOLFDO� 'XULQJ H[SDQVLRQV� ZKHQ RXWSXW JURZV IDVWHU WKDQ WKH

WUHQG� SURGXFWLYLW\ DOVR JURZV IDVWHU WKDQ QRUPDOO\� VLQFH KRXUV GR QRW DGMXVW FRPSOHWHO\ WR

PRYHPHQWV LQ RXWSXW� 7KHUHIRUH� )LJXUHV � DQG � PD\ RQO\ UHIOHFW SURF\FOLFDO SURGXFWLYLW\

JURZWK� )XUWKHUPRUH� RQH KDV WR FDUHIXOO\ DQDO\VH FRPRYHPHQWV EHWZHHQ RXWSXW�

SURGXFWLYLW\ DQG DOVR KRXUV EHIRUH DQ\ FRQFOXVLRQ DERXW WKH QDWXUH RI RXWSXW JURZWK FDQ EH

GUDZQ� �)LJXUH � LOOXVWUDWHV FKDQJHV LQ KRXUV GXULQJ ������²��������

%HFDXVH PHUH YLVXDO LQVSHFWLRQ PD\ OHDG WR IDOVH FRQFOXVLRQV� HFRQRPHWULF DQDO\VLV PD\

SURYLGH LQYDOXDEOH DGGLWLRQDO LQIRUPDWLRQ� ,Q ZKDW IROORZV� , DQDO\VH FRPRYHPHQWV EHWZHHQ

RXWSXW� KRXUV DQG SURGXFWLYLW\ E\ HVWLPDWLQJ VLPSOH VWUXFWXUDO 9$5 PRGHOV ZKLFK XWLOL]H

*DOt·V ������ IUDPHZRUN�
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,I RQH ZDQWV WR DVVHVV WKH YDOLGLW\ RI WKH WZR LQWHUSUHWDWLRQV RI WKH H[SDQVLRQ E\ HVWLPDWLQJ

VWUXFWXUDO 9$5 PRGHOV� RQH VKRXOG EH HQDEOH WR LGHQWLI\ VKRFNV ZKLFK FDQ EH FODVVLILHG DV

EHLQJ DJJUHJDWH VXSSO\ DQG DJJUHJDWH GHPDQG VKRFNV� )XUWKHUPRUH� ZLWKLQ WKH FODVV RI

DJJUHJDWH VXSSO\ VKRFNV RQH VKRXOG EH DEOH WR LGHQWLI\ WHFKQRORJ\ VKRFNV� EHFDXVH WKH 1HZ

(FRQRP\ YLHZ LV EDVHG RQ WKH LPSRUWDQW UROH RI WKRVH VKRFNV�

*DOt·V ������ PRGHO IXOILOV WKHVH UHTXLUHPHQWV LQ D PRVW HFRQRPLFDO ZD\ EHFDXVH LW OHDGV WR

WKH HVWLPDWLRQ RI WZR�YDULDEOH 9$5 PRGHOV� ,I RQH XVHV 9$5 PRGHOV LQ LQYHVWLJDWLQJ WKH

LPSRUWDQFH RI WKH 1HZ (FRQRP\� WKH LGHQWLILFDWLRQ RI WHFKQRORJ\ VKRFNV EHFRPHV WKH

FUXFLDO LVVXH� 2I FRXUVH� WKHUH GRHV QRW H[LVW D XQLTXH ZD\ RI HVWLPDWLQJ WKHVH VKRFNV� 2QH

FDQ UDWLRQDOL]H VRPH VSHFLILF LGHQWLI\LQJ UHVWULFWLRQV E\ XWLOL]LQJ DOWHUQDWLYH WKHRUHWLFDO

PRGHOV ZKLFK SURYLGH WKH UHOHYDQW UHVWULFWLRQV�

,Q WKLV SDSHU , IROORZ *DOt ������ DQG LGHQWLI\ WHFKQRORJ\ VKRFNV E\ XVLQJ WKH IROORZLQJ

FULWLFDO DVVXPSWLRQ� RQO\ WHFKQRORJ\ VKRFNV KDYH D SHUPDQHQW HIIHFW RQ WKH OHYHO RI ODERXU

SURGXFWLYLW\� ,Q WKH HFRQRPHWULF DQDO\VLV� WKLV DOVR PHDQV WKDW RQO\ WHFKQRORJ\ VKRFNV FDQ

FDXVH SHUPDQHQW VKLIWV LQ WUHQG SURGXFWLYLW\�

$ ZLGH FODVV RI WKHRUHWLFDO PRGHOV IXOILOOV WKLV UHVWULFWLRQ� ,W LQFOXGHV ERWK UHDO EXVLQHVV F\FOH

�5%&� PRGHOV DQG QHZ .H\QHVLDQ PRGHOV� RI ZKLFK *DOt·V PRGHO LV RQH H[DPSOH� (VVHQWLDOO\

WKH VDPH LGHQWLI\LQJ DVVXPSWLRQ KDV DOVR EHHQ XVHG� IRU H[DPSOH� E\ 'RODGR DQG -LPHQR

������� �6HH DOVR &DVWLOOR� 'RODGR DQG -LPHQR ����� -DFREVRQ� 9UHGLQ DQG :DUQH �����

������

7KH PRGHO LV D UHSUHVHQWDWLYH DJHQW PRGHO ZLWK PRQRSROLVWLF FRPSHWLWLRQ� VWLFN\ SULFHV DQG

YDULDEOH HIIRUW� 7KH EDVLF IHDWXUH RI WKH PRGHO LV EHVW VHHQ LQ WKH VSHFLDO FDVH ZKHQ PRQH\

VXSSO\ LV DVVXPHG WR EH H[RJHQRXV� ,Q WKDW FDVH D FRQVWDQW PRQH\ VXSSO\ DQG SUHGHWHUPLQHG

SULFHV LPSO\ WKDW UHDO EDODQFHV DQG� FRQVHTXHQWO\� DJJUHJDWH GHPDQG� DQG RXWSXW UHPDLQ

XQFKDQJHG GXULQJ WKH SHULRG ZKHQ WKH WHFKQRORJ\ VKRFN RFFXUV� ,I WKH WHFKQRORJ\ VKRFN LV

SRVLWLYH� WKH VDPH RXWSXW FDQ EH SURGXFHG E\ OHVV LQSXW�



��

7KLV NLQG RI UHVSRQVH LV QRW FRQVLVWHQW ZLWK SUHGLFWLRQV RI WKH FRQYHQWLRQDO 5%& PRGHOV� ,Q

WKRVH PRGHOV SRVLWLYH WHFKQRORJ\ VKRFNV� E\ VKLIWLQJ GHPDQG IRU ODERXU VFKHGXOHV� KDYH DQ

LPPHGLDWH SRVLWLYH HIIHFW RQ WKH OHYHO RI HPSOR\PHQW�

*DOL·V ������ PRGHO LV RQO\ RQH DOWHUQDWLYH DPRQJ YDULRXV PRGHOV ZKLFK FDQ EH XVHG ZKHQ

WKH FHQWUDO LGHQWLI\LQJ UHVWULFWLRQ LV UDWLRQDOL]HG �IRU D GLVFXVVLRQ� VHH DOVR %DVX� )HUQDOG DQG

.LPEDOO ������ ,WV DWWUDFWLYHQHVV LV LQ LWV VLPSOLFLW\� ZKLFK LV DFKLHYHG E\ VRPH VWURQJ

DVVXPSWLRQV� KRZHYHU� ,W ZLOO EH VHHQ WKDW RQH KDV WR SD\ IRU WKH VLPSOLFLW\� LI WKH HFRQRP\

LV DVVXPHG WR EH GULYHQ E\ RQO\ WZR VKRFNV� LW LV REYLRXV WKDW WKH\ PD\ UHIOHFW YDULRXV

IDFWRUV� VRPH RI ZKLFK KDYH QRW EHHQ FDSWXUHG E\ WKH WKHRUHWLFDO PRGHO XQGHU FRQVLGHUDWLRQ�

:KHQ D WZR�YDULDEOH PRGHO LV XVHG� RQH FDQ LGHQWLI\ WZR W\SHV RI VKRFNV� 7KH ZD\

WHFKQRORJ\ VKRFNV DUH LGHQWLILHG PHDQV WKDW WKH RWKHU W\SH RI VKRFNV� QRQ�WHFKQRORJ\

VKRFNV� FDQ KDYH RQO\ D WUDQVLWRU\ HIIHFW RQ WKH OHYHO RI SURGXFWLYLW\� 1RQ�WHFKQRORJ\

VKRFNV� ZKLFK FDQ EH DJJUHJDWH GHPDQG VKRFNV� FDQ� KRZHYHU� KDYH D SHUPDQHQW HIIHFW RQ

WKH OHYHO RI UHDO RXWSXW� ,Q WKHLU SLRQHHULQJ ZRUN %ODQFKDUG DQG 4XDK ������ VHSDUDWHG

DJJUHJDWH VXSSO\ VKRFNV IURP DJJUHJDWH GHPDQG VKRFNV E\ DVVXPLQJ� LQ WKH VSLULW RI WKH

YHUWLFDO ORQJ�UXQ 3KLOOLSV FXUYH SDUDGLJP� WKDW RQO\ DJJUHJDWH VXSSO\ VKRFNV FRXOG KDYH D

SHUPDQHQW LQIOXHQFH RQ UHDO RXWSXW� 7KH DVVXPSWLRQ LV VWURQJHU WKDQ WKH RQH XVHG LQ WKLV

SDSHU�

7KH LGHQWLILFDWLRQ RI WHFKQRORJ\ VKRFNV FDQ EH EDVHG RQ WKH HVWLPDWLRQ RI ELYDULDWH PRGHOV

ZKLFK XWLOL]H GDWD RQ UHDO RXWSXW DQG ODERXU LQSXW� )RU H[DPSOH� *DOt ������ HVWLPDWHV

PRGHOV ZLWK ODERXU SURGXFWLYLW\ DQG ODERXU LQSXW EHLQJ WKH WZR YDULDEOHV� , ZLOO HVWLPDWH

ELYDULDWH PRGHOV ZKLFK GHVFULEH MRLQW GHSHQGHQFH EHWZHHQ SURGXFWLYLW\ DQG UHDO RXWSXW� %\

GHILQLWLRQ� WKH PRGHOV DOVR GHVFULEH MRLQW GHSHQGHQFH EHWZHHQ SURGXFWLYLW\ DQG ODERXU LQSXW�
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:LWKLQ WKH IUDPHZRUN RI WKLV SDSHU� WKH DVVHVVPHQW RI WKH WZR LQWHUSUHWDWLRQV LV EDVHG RQ

DQVZHULQJ WKH IROORZLQJ FHQWUDO TXHVWLRQ� ZKDW KDV EHHQ WKH UROH RI WHFKQRORJ\ VKRFNV LQ

H[SODLQLQJ PRYHPHQWV LQ UHDO RXWSXW VLQFH ����" 7KH PRUH LPSRUWDQW WKH UROH WKH\ KDYH

SOD\HG� WKH PRUH UHOHYDQW LV WKH 1HZ (FRQRP\ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ�

7KH DQVZHU LV EDVHG RQ WKH UHVXOWV IURP WKH HVWLPDWLRQ RI D WZR�YDULDEOH SURGXFWLYLW\�RXWSXW

PRGHO� )LJXUHV �� � DQG � GHSLFW WKH GDWD LQ WKH OHYHO IRUP �LQ ORJV�� $FFRUGLQJ WR WKH

VWDQGDUG $XJPHQWHG 'LFNH\�)XOOHU WHVWV �ORJ RI� RXWSXW �\� DQG �ORJ RI� ODERXU SURGXFWLYLW\

�\�K� DUH LQWHJUDWHG RI RUGHU RQH� 7R DFKLHYH VWDWLRQDULW\� ILUVW�GLIIHUHQFLQJ LV WKHUHIRUH

QHFHVVDU\�

7KH XQFRQVWUDLQHG UHGXFHG IRUP RI WKH PRGHO LV HVWLPDWHG LQ WKH ILUVW�GLIIHUHQFH IRUP

DVVXPLQJ WKDW [
W
 ��\

W
��K

W
� �\

W
� LV D FRYDULDQFH VWDWLRQDU\ SURFHVV� 7KUHH ODJV DUH XVHG�

ZLWK 6FKZDU] DQG +DQQDQ�4XLQQ LQIRUPDWLRQ FULWHULD EHLQJ WKH PDLQ GHFLVLRQ�PDNLQJ

FULWHULD� 7KH HVWLPDWLRQ SHULRG LV ������²�������

7KH LGHQWLILFDWLRQ RI WKH WZR VKRFNV WDNHV SODFH LQ D VLPLODU IDVKLRQ DV LQ QXPHURXV UHFHQW

VWXGLHV ZKLFK XWLOL]H ORQJ�UXQ LGHQWLI\LQJ UHVWULFWLRQV� ,Q WKH WZR�YDULDEOH FDVH WKUHH

FRQVWUDLQWV DUH QHHGHG IRU MXVW�LGHQWLILFDWLRQ� $V GHVFULEHG HDUOLHU� WKH WZR W\SHV RI VKRFNV�

WHFKQRORJ\ VKRFNV DQG QRQ�WHFKQRORJ\ VKRFNV� DUH VHSDUDWHG E\ WKH ORQJ�UXQ UHVWULFWLRQ�

RQO\ WHFKQRORJ\ VKRFNV KDYH D SHUPDQHQW LQIOXHQFH RQ WKH OHYHO RI SURGXFWLYLW\ �RU LWV

WUHQG�� 7ZR DGGLWLRQDO FRQVWUDLQWV DUH JLYHQ E\ WKH DVVXPSWLRQ WKDW VKRFNV DUH PXWXDOO\

RUWKRJRQDO DQG WKDW WKHLU YDULDQFHV HTXDO XQLW\�

7KH PDQQHU LQ ZKLFK WHFKQRORJ\ VKRFNV DUH GHILQHG LPSOLHV WKDW RQO\ WHFKQRORJ\ VKRFNV FDQ

FDXVH VKLIWV LQ WKH SURGXFWLYLW\ WUHQG� ZKLFK LV VWRFKDVWLF� 6LQFH WKH HTXDWLRQV RI WKH

XQFRQVWUDLQHG UHGXFHG IRUP FRQWDLQ FRQVWDQWV� WKH SURGXFWLYLW\ WUHQG KDV D GHWHUPLQLVWLF

GULIW FRPSRQHQW� KRZHYHU� ,W GHVFULEHV WKH DYHUDJH JURZWK UDWH RYHU ������²�������

(YHQ WKRXJK WKH RWKHU VKRFN� WKH QRQ�WHFKQRORJ\ VKRFN� DIIHFWV WKH OHYHO RI SURGXFWLYLW\

RQO\ WHPSRUDULO\� LW FDQ KDYH D SHUPDQHQW HIIHFW RQ WKH OHYHO RI UHDO RXWSXW� ,Q *DOL·V ������



� , RZH VSHFLDO WKDQNV WR -RUGL *DOt IRU NLQGO\ SURYLGLQJ WKH 5$76 FRGH IRU SHUIRUPLQJ WKH

FRPSXWDWLRQV�

��

WKHRUHWLFDO PRGHO WKH RWKHU VKRFN ZDV D PRQHWDU\ VKRFN� L�H� DQ DJJUHJDWH GHPDQG VKRFN�

:LWKLQ WKH HPSLULFDO WZR�YDULDEOH IUDPHZRUN RI WKLV SDSHU LW LV LPSRVVLEOH WR VD\ LQ DGYDQFH

ZKHWKHU WKH RWKHU VKRFN LV EHVW UHJDUGHG DV DQ DJJUHJDWH GHPDQG RU DJJUHJDWH VXSSO\

VKRFN� , LOOXVWUDWH WKH QDWXUH RI WKH VKRFNV E\ LPSXOVH UHVSRQVHV DQG IRUHFDVW�HUURU YDULDQFH

GHFRPSRVLWLRQV�

)LJXUH � GLVSOD\V WKH LPSXOVH UHVSRQVHV DVVRFLDWHG ZLWK WKH WZR VKRFNV WRJHWKHU ZLWK RQH�

VWDQGDUG HUURU FRQILGHQFH EDQGV�� 9DULDEOHV DUH H[SUHVVHG LQ OHYHOV HYHQ WKRXJK WKH PRGHO

ZDV HVWLPDWHG LQ WKH GLIIHUHQFH IRUP� 7KH LPSXOVH UHVSRQVHV IRU KRXUV DUH HDV\ WR GHULYH

DIWHU FRPSXWLQJ LPSXOVH UHVSRQVHV IRU SURGXFWLYLW\ DQG RXWSXW� &RQILGHQFH EDQGV IRU

LPSXOVH UHVSRQVHV ZHUH FRPSXWHG E\ XWLOL]LQJ D 0RQWH &DUOR PHWKRG ZKLFK LV EDVHG RQ

VDPSOLQJ IURP WKH HVWLPDWHG DV\PSWRWLF GLVWULEXWLRQ RI WKH 9$5 FRHIILFLHQWV DQG WKH

FRYDULDQFH PDWUL[ RI WKH LQQRYDWLRQV� ,Q HDFK GUDZ WKH VDPSOH VL]H DPRXQWHG WR ����

,Q WKH ILJXUH WKH OHIW�KDQG SDQHO GHSLFWV WKH UHVSRQVHV WR WKH VKRFN ZKLFK LV VXSSRVHG WR EH

D SRVLWLYH WHFKQRORJ\ VKRFN� 7KH\ DUH FRQVLVWHQW ZLWK WKDW NLQG RI LQWHUSUHWDWLRQ� $ SRVLWLYH

WHFKQRORJ\ VKRFN LQFUHDVHV WKH OHYHO RI SURGXFWLYLW\ ERWK LQ WKH VKRUW DQG ORQJHU UXQ� ,W DOVR

OHDGV WR DQ LPPHGLDWH� DQG SHUPDQHQW� LQFUHDVH LQ RXWSXW� ,WV VKRUW�UXQ HIIHFW RQ KRXUV

DSSHDUV WR EH QHJDWLYH� DOEHLW DOPRVW LPPHGLDWHO\ VWDWLVWLFDOO\ LQVLJQLILFDQW �VHH DOVR *DOt�

����� )LJXUH ���

7KH ULJKW�KDQG SDQHO RI )LJXUH � GHSLFWV LPSXOVH UHVSRQVHV ZKLFK DUH DVVRFLDWHG ZLWK WKH

QRQ�WHFKQRORJ\ VKRFN� $ SRVLWLYH QRQ�WHFKQRORJ\ VKRFN LV H[SDQVLRQDU\� ,W LQFUHDVHV RXWSXW

DQG HPSOR\PHQW ERWK LQ WKH VKRUW DQG ORQJ UXQ� ,W DOVR KDV D SRVLWLYH HIIHFW RQ WKH OHYHO RI

SURGXFWLYLW\ LQ WKH VKRUW UXQ� %\ GHILQLWLRQ� WKH VKRFN GRHV QRW DIIHFW WKH OHYHO RI SURGXFWLYLW\

LQ WKH ORQJ UXQ� 7KH UHVSRQVHV DUH FRQVLVWHQW ZLWK WKH LQWHUSUHWDWLRQ WKDW WKH QRQ�WHFKQRORJ\

VKRFN LV DQ DJJUHJDWH GHPDQG VKRFN�

)RU WKH DUJXPHQW RI WKLV SDSHU LW LV LPSRUWDQW WKDW WKH RWKHU VKRFN FRXOG EH UHJDUGHG DV DQ

DJJUHJDWH GHPDQG VKRFN� ,Q RUGHU WR JHW PRUH LQIRUPDWLRQ DERXW WKH QDWXUH RI WKH VKRFNV�

, HVWLPDWHG D WKUHH�YDULDEOH SURGXFWLYLW\�RXWSXW�SULFHV PRGHO �ZLWK SURGXFHU SULFH LQGH[ RI

WKH QRQIDUP EXVLQHVV VHFWRU EHLQJ WKH SULFH YDULDEOH�� LGHQWLILHG WKH VKRFNV LQ DQ DQDORJRXV
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PDQQHU DQG FKHFNHG KRZ SULFHV �RU LQIODWLRQ� UHVSRQGHG WR WKH WHFKQRORJ\ VKRFN DQG WR WKH

VKRFN ZKLFK ZDV VXSSRVHG WR EH DQ DJJUHJDWH GHPDQG VKRFN�

7KH UHVSRQVHV ZHUH FRQVLVWHQW ZLWK WKH VWDQGDUG DJJUHJDWH GHPDQG � DJJUHJDWH VXSSO\

IUDPHZRUN� $ SRVLWLYH WHFKQRORJ\ VKRFN ZDV GHIODWLRQDU\� )XUWKHUPRUH� RI WKH WZR RWKHU

VKRFNV WKH UHOHYDQW RQH �FRUUHVSRQGLQJ WR WKH QRQ�WHFKQRORJ\ VKRFN LQ WKH WZR�YDULDEOH

FDVH� FRXOG EH UHJDUGHG DV DQ DJJUHJDWH GHPDQG VKRFN� L�H� SRVLWLYH VKRFNV ZHUH

LQIODWLRQDU\� �7KH UHVXOWV DUH DYDLODEOH XSRQ UHTXHVW��

,Q ZKDW IROORZV� , ZLOO WKHUHIRUH UHJDUG WKH QRQ�WHFKQRORJ\ VKRFN DV DQ DJJUHJDWH GHPDQG

VKRFN�

+RZHYHU� LQ D IUHVK SDSHU )UDQFLV DQG 5DPH\ ������ DUJXH� ZLWKLQ WKH 5%& IUDPHZRUN�

WKDW WKH RWKHU VKRFN FRXOG EH LQWHUSUHWHG DV D VKRFN WR WKH PDUJLQDO UDWH RI VXEVWLWXWLRQ

EHWZHHQ JRRGV DQG OHLVXUH� ,I WKDW ZHUH WKH SURSHU LQWHUSUHWDWLRQ� WKH VWRU\ DERXW WKH

H[SDQVLRQ ZRXOG FKDQJH GUDVWLFDOO\� 2EYLRXVO\� PRUH UHVHDUFK LV QHHGHG LQ H[DPLQLQJ WKH

QDWXUH RI WKH VKRFNV ZLWKLQ *DOt·V IUDPHZRUN�

7DEOHV � DQG � LOOXVWUDWH KRZ WKH WZR VKRFNV VKDSH IOXFWXDWLRQV LQ RXWSXW DQG SURGXFWLYLW\�

$JJUHJDWH GHPDQG VKRFNV DUH WKH PRVW LPSRUWDQW VRXUFH RI IOXFWXDWLRQV LQ RXWSXW�

,Q SDUWLFXODU� PRVW RI WKH VKRUW�UXQ YDULDWLRQ RI UHDO RXWSXW LV DFFRXQWHG IRU E\ WKHVH VKRFNV�

7KH UROH RI WHFKQRORJ\ VKRFNV EHFRPHV PRUH LPSRUWDQW ZKHQ WKH WLPH KRUL]RQ OHQJWKHQV�

%\ FRQWUDVW� WHFKQRORJ\ VKRFNV DUH FOHDUO\ WKH PRVW LPSRUWDQW VRXUFH RI PRYHPHQWV LQ

SURGXFWLYLW\ DOVR LQ WKH VKRUW�UXQ� %\ GHILQLWLRQ� WKH\ H[SODLQ DOO RI WKH ORQJ�UXQ YDULDWLRQ�

$QDORJRXV GHFRPSRVLWLRQ IRU KRXUV ZRXOG VKRZ WKDW FKDQJHV LQ HPSOR\PHQW DUH DOPRVW

FRPSOHWHO\ DWWULEXWDEOH WR DJJUHJDWH GHPDQG VKRFNV� �7KH WDEOH LV DYDLODEOH XSRQ UHTXHVW��

(YHQ WKRXJK PRVW RI WKH VKRUW�UXQ IOXFWXDWLRQV LQ RXWSXW DUH DWWULEXWDEOH WR DJJUHJDWH

GHPDQG VKRFNV� WKLV GRHV QRW PHDQ WKDW WHFKQRORJ\ VKRFNV KDYH QRW KDG DQ\ UROH LQ

DIIHFWLQJ *'3 JURZWK VLQFH ����� :LWKLQ WKH 9$5 IUDPHZRUN� WKH LPSRUWDQFH RI WKH WZR

VKRFNV LQ H[SODLQLQJ WKH FDXVHV RI WKH H[SDQVLRQ FDQ EH HYDOXDWHG ZLWK WKH KHOS RI D

KLVWRULFDO GHFRPSRVLWLRQ� ZKLFK GHVFULEHV WKH FRQWULEXWLRQ RI WKUHH IDFWRUV� WKH WZR

VWRFKDVWLF VKRFNV DQG D GHWHUPLQLVWLF GULIW WHUP� WR *'3 JURZWK�
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7DEOH �� )RUHFDVW�HUURU YDULDQFH IRU RXWSXW LQ WKH QRQIDUP EXVLQHVV� SURGXFWLYLW\�RXWSXW

PRGHO

+RUL]RQ LQ TXDUWHUV 7HFKQRORJ\ VKRFN 'HPDQG VKRFN

&RQWHPSRUDQHRXV �� ��

� �� ��

� �� ��

�� �� ��

�� �� ��

�� �� ��

�� �� ��

��� �� ��

1RWH� ,Q WKH WDEOH WKH IRUHFDVW HUURU YDULDQFHV KDYH EHHQ GHFRPSRVHG WR WZR VRXUFHV� )RU LQVWDQFH�

RI WKH ��VWHS IRUHFDVW HUURU YDULDQFH RI RXWSXW �� SHU FHQW LV DFFRXQWHG IRU E\ WKH WHFKQRORJ\ VKRFNV

DQG �� SHU FHQW IRU GHPDQG VKRFNV�

7DEOH �� )RUHFDVW�HUURU YDULDQFH IRU SURGXFWLYLW\ LQ WKH QRQIDUP EXVLQHVV� SURGXFWLYLW\�

RXWSXW PRGHO

+RUL]RQ LQ TXDUWHUV 7HFKQRORJ\ VKRFN 'HPDQG VKRFN

&RQWHPSRUDQHRXV �� ��

� �� ��

� �� �

�� �� �

�� �� �

�� �� �

�� �� �

��� �� �

1RWH� 6HH QRWH LQ 7DEOH ��
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7KH LGHD RI WKLV GHFRPSRVLWLRQ LV EDVHG RQ +HUPDQ :ROG·V IDPRXV 'HFRPSRVLWLRQ

7KHRUHP� HYHU\ VWDWLRQDU\ VWRFKDVWLF SURFHVV [
W
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SURFHVV ZLWK WKH PRYLQJ DYHUDJH UHSUHVHQWDWLRQ

y ut i t i
i

= −
=

∞

∑ Φ ,
0
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LV DQ LGHQWLW\ PDWUL[� DQG X

W
D ZKLWH QRLVH SURFHVV �VHH� IRU H[DPSOH�

/�WNHSRKO������ S� ����

7KLV WKHRUHP FDQ EH DSSOLHG WR YHFWRU�YDOXHG SURFHVVHV� DQG LW FDQ EH XVHG ZKHQ

UHDOL]DWLRQV RI SURFHVVHV DUH DQDO\VHG� $FFRUGLQJO\� LW FDQ EH XWLOL]HG ZKHQ PRYLQJ DYHUDJH

UHSUHVHQWDWLRQV RI 9$5 SURFHVVHV DUH DQDO\VHG�

2XWSXW�JURZWK�������²��������WKH�LPSRUWDQFH�RI�WHFKQRORJ\�DQG�GHPDQG�VKRFNV

)LJXUH � GHSLFWV WKH KLVWRULFDO GHFRPSRVLWLRQ RI RXWSXW VHULHV IRU WKH SHULRG ������²������

DQG� DFFRUGLQJO\� LOOXVWUDWHV WKH FRQWULEXWLRQV RI WHFKQRORJ\ DQG GHPDQG VKRFNV� DQG WKH

GHWHUPLQLVWLF SDUW WR PRYHPHQWV LQ *'3� %HFDXVH WKH GHFRPSRVLWLRQ� DOWKRXJK LW LV

UHSUHVHQWHG LQ OHYHOV� LV EDVHG RQ WKH GLIIHUHQFH IRUP RI WKH PRGHO� WKH LQLWLDO OHYHO RI RXWSXW

DW ������ LV VHW WR ]HUR�

7KH ILJXUH FRQVLVWV RI IRXU VHULHV� WKH DFWXDO RXWSXW VHULHV �ZLWK WKH DERYH VFDOLQJ�� WKH

GHWHUPLQLVWLF SDUW �WKH IRUHFDVW RI WKH PRGHO IRU RXWSXW LQ WKH DEVHQFH RI VKRFNV GXULQJ

������²�������� WKH GHWHUPLQLVWLF SDUW LQ FRPELQDWLRQ ZLWK WKH FRQWULEXWLRQ RI WHFKQRORJ\

VKRFNV WR RXWSXW� DQG WKH GHWHUPLQLVWLF SDUW LQ FRPELQDWLRQ ZLWK WKH FRQWULEXWLRQ RI

DJJUHJDWH GHPDQG VKRFNV WR RXWSXW�

,W LV )LJXUH � ZKLFK VKRZV WKH UHODWLYH LPSRUWDQFH RI WKH WZR VKRFNV LQ VKDSLQJ IOXFWXDWLRQV

LQ RXWSXW LQ WKH QRQIDUP EXVLQHVV VHFWRU VLQFH ����� 7KH FORVHU WKH VHULHV ZKLFK GHSLFW WKH
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FRQWULEXWLRQV RI WKH WZR VKRFNV �ZLWK WKH GHWHUPLQLVWLF SDUW� IROORZ WKH DFWXDO RXWSXW VHULHV

WKH PRUH LPSRUWDQW KDV WKH VKRFN EHHQ LQ DIIHFWLQJ RXWSXW� )LJXUH � LOOXVWUDWHV� ZLWKLQ WKH

IUDPHZRUN RI WKLV SDSHU� WKH UHODWLYH PHULWV RI WKH WZR LQWHUSUHWDWLRQV RI WKH H[SDQVLRQ�

)LJXUH � FDQ EH LQWHUSUHWHG DV IROORZV� $W WKH VWDUW RI WKH H[SDQVLRQ RI WKH ODWH ����V RXWSXW

ZDV DOPRVW FRPSOHWHO\ GHWHUPLQHG E\ DJJUHJDWH GHPDQG VKRFNV� 8S XQWLO ���� WKH UROH RI

WHFKQRORJ\ VKRFNV ZDV RQO\ PRGHVW� 7KH 1HZ (FRQRP\ LQWHUSUHWDWLRQ LV WKHUHIRUH XVHOHVV

LQ WKH H[SODQDWLRQ RI WKH HDUO\ SKDVH RI WKH H[SDQVLRQ� +RZHYHU� VLQFH ���� WKH LPSRUWDQFH

RI WHFKQRORJ\ VKRFNV KDV VWDUWHG WR LQFUHDVH� ,Q ����� ZKHQ *'3 URVH E\ ��� SHU FHQW�

DJJUHJDWH GHPDQG VKRFNV FOHDUO\ GDPSHQHG RXWSXW JURZWK� 'XULQJ WKH ODWWHU SKDVH RI WKH

H[SDQVLRQ WKH UROH RI WHFKQRORJ\ VKRFNV KDV EHHQ GRPLQDQW� 7KLV ZDV PRVW DSSDUHQW ODVW

\HDU� ZKHQ DJJUHJDWH GHPDQG VKRFNV DOUHDG\ KDG D VWURQJ GDPSHQLQJ HIIHFW� 7RZDUGV WKH

HQG RI WKH \HDU LW HYHQ EHFDPH QHJDWLYH�

7KH PDLQ FRQFOXVLRQ WR EH GUDZQ IURP )LJXUH � LV REYLRXV� %RWK WKH 1HZ (FRQRP\

LQWHUSUHWDWLRQ DQG WKH LQWHUSUHWDWLRQ HPSKDVL]LQJ WKH LPSRUWDQFH RI DJJUHJDWH GHPDQG JLYH

D VLPSOLILHG H[SODQDWLRQ DERXW WKH QDWXUH RI WKH ERRP�

7KH 1HZ (FRQRP\ YLHZ VHHPV WR RYHUHPSKDVL]H WKH UROH DJJUHJDWH VXSSO\ IDFWRUV DQG� LQ

SDUWLFXODU� WKH UROH VWURQJ SURGXFWLYLW\ JURZWK� (YHQ WKRXJK SURGXFWLYLW\ JURZWK KDV

DFFHOHUDWHG� ZKLFK KDV PDUNHG WKH HQG RI WKH SHULRG RI YHU\ VORZ JURZWK� DQG� FRQVHTXHQWO\�

KDV FRQWULEXWHG WR VWURQJ *'3 JURZWK� LW LV RQO\ D SDUW RI WKH VWRU\� 7KH VWHS�XS RI

SURGXFWLYLW\ JURZWK KDV QRW EHHQ VR VWURQJ WKDW LW FRXOG DORQH H[SODLQ GHYHORSPHQWV RI

*'3� %XW� DQ\ZD\� LW KDV SOD\HG DQ LPSRUWDQW UROH GXULQJ WKH SDVW WZR \HDUV� 7KH ODVW \HDU�

HVSHFLDOO\ WKH ILUVW KDOI RI WKH \HDU� PD\ EH WKH EHVW H[DPSOH� +DG *'3 JURZWK EHHQ EDVHG

PDLQO\ RQ IDFWRUV RSHUDWLQJ WKURXJK DJJUHJDWH GHPDQG� LW ZRXOG KDYH EHHQ PXFK ORZHU�

2Q WKH RWKHU KDQG� LW LV GLIILFXOW WR H[SODLQ WKH OHQJWK RI WKH H[SDQVLRQ E\ IDFWRUV RSHUDWLQJ

RQO\ WKURXJK DJJUHJDWH GHPDQG� ,W FDQ EH VDLG WKDW QRZDGD\V� ZKHQ KRXVHKROGV DUH DEOH WR

ERUURZ PRUH KHDYLO\ WKDQ HDUOLHU� GHEW�GULYHQ ERRPV FDQ ODVW VXUSULVLQJO\ ORQJ XQWLO WKH

LQHYLWDEOH HQG FRPHV �VHH� IRU H[DPSOH� 3DOOH\� ������ +RZHYHU� ZKDW VHHPV WR KDYH PDGH

WKH 86 H[SDQVLRQ GLIIHUHQW IURP D ´SXUHµ GHPDQG�OHG ERRP LV WKDW WKH H[SDQVLRQ LV

DVVRFLDWHG ZLWK IDVWHU� WKDQ�QRUPDO SURGXFWLYLW\ JURZWK� 7KLV FDQ EH FRPELQHG ZLWK D

GHPDQG�OHG H[SDQVLRQ RQO\ LI RQH VXSSRVHV WKDW WKH IDVW SURGXFWLYLW\ JURZWK UHIOHFWV
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SURF\FOLFDOLW\ RI SURGXFWLYLW\ JURZWK� 7KLV DVSHFW KDV� RI FRXUVH� EHHQ SUHVHQW LQ WKH GHEDWH

�VHH *RUGRQ� ����� ����� ������ ,Q ZKDW IROORZV� , DQDO\VH PRUH FORVHO\ GHYHORSPHQWV LQ

SURGXFWLYLW\� DQG HVSHFLDOO\ WKH UROH RI SURF\FOLFDOLW\ RI SURGXFWLYLW\�

3URGXFWLYLW\�JURZWK�������²��������WKH�UROH�RI�WHFKQRORJ\�DQG�GHPDQG�VKRFNV

,Q WKH LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ WKH UROH RI SURGXFWLYLW\ LV WKH NH\ LVVXH� ,W ZDV DOUHDG\

VHHQ IURP 7DEOH � WKDW WHFKQRORJ\ VKRFNV DOVR SOD\HG WKH GRPLQDQW UROH LQ VKDSLQJ

IOXFWXDWLRQV LQ SURGXFWLYLW\ LQ WKH VKRUW UXQ� 2Q WKH RWKHU KDQG� )LJXUH � VKRZV WKDW

DJJUHJDWH GHPDQG VKRFNV DUH D VRXUFH RI SURF\FOLFDO PRYHPHQWV LQ SURGXFWLYLW\� 3RVLWLYH

GHPDQG VKRFNV� ZKLOH LQFUHDVLQJ RXWSXW DQG HPSOR\PHQW� DOVR LQFUHDVH ODERXU SURGXFWLYLW\�

7KH UHVSRQVH RI RXWSXW LV VWURQJHU WKDQ WKH UHVSRQVH RI KRXUV� �)LJXUH � DOVR VKRZV WKDW

WHFKQRORJ\ VKRFNV FRQWULEXWH WR SURF\FOLFDOLW\ RI SURGXFWLYLW\� EXW IRU WKH GLVFXVVLRQ DERXW

WKH QDWXUH RI WKH H[SDQVLRQ GHPDQG LQGXFHG SURF\FOLFDOLW\ LV PRUH LPSRUWDQW�� %XW WR ZKLFK

H[WHQW KDV GHPDQG�OHG SURF\FOLFDOLW\ H[SODLQHG PRYHPHQWV LQ SURGXFWLYLW\ VLQFH ����"

:LWKLQ WKH IUDPHZRUN RI WKLV SDSHU� WKH DQVZHU LV JLYHQ E\ D KLVWRULFDO GHFRPSRVLWLRQ RI

SURGXFWLYLW\� 7KLV LV SURYLGHG E\ )LJXUH �� ZKLFK LV DQDORJRXV WR )LJXUH �� ,W LOOXVWUDWHV KRZ

LPSRUWDQW WHFKQRORJ\ DQG DJJUHJDWH GHPDQG VKRFNV KDYH EHHQ DV VRXUFHV RI IOXFWXDWLRQV LQ

SURGXFWLYLW\� )LJXUH � VKRZV WKDW PRVW RI WKH IOXFWXDWLRQV DUH DWWULEXWDEOH WR WHFKQRORJ\

VKRFNV� )RU PRVW RI WKH WLPH DJJUHJDWH GHPDQG VKRFNV KDYH KDG RQO\ D PLQRU LQIOXHQFH RQ

SURGXFWLYLW\� 7KHLU LPSRUWDQFH DV D VRXUFH RI SURF\FOLFDOLW\ LV EHVW VHHQ LQ ��������� DQG

GXULQJ WKH FXUUHQW VORZGRZQ� 'XULQJ WKH HDUO\ SKDVH RI WKH H[SDQVLRQ� SRVLWLYH DJJUHJDWH

GHPDQG VKRFNV� ZKLOH ERRVWLQJ RXWSXW JURZWK� DOVR VSHG XS SURGXFWLYLW\ JURZWK� /DVW \HDU

QHJDWLYH DJJUHJDWH GHPDQG VKRFNV GDPSHQHG SURGXFWLYLW\ JURZWK EXW SRVLWLYH WHFKQRORJ\

VKRFNV PRUH WKDQ RIIVHW WKHLU QHJDWLYH HIIHFWV�

3URF\FOLFDOLW\ RI SURGXFWLYLW\ LV QRW WKH IDFWRU ZKLFK H[SODLQV UDSLG SURGXFWLYLW\ JURZWK VLQFH

����� ,I RQH WDNHV LQWR DFFRXQW KRZ WHFKQRORJ\ VKRFNV DUH GHILQHG ZLWKLQ WKH IUDPHZRUN RI

WKLV SDSHU� WKH RXWFRPH VKRXOG QRW EH VXUSULVLQJ� 8QOLNH DJJUHJDWH GHPDQG VKRFNV� RQO\

WHFKQRORJ\ VKRFNV FDQ VKLIW SURGXFWLYLW\ WUHQG� ,I WKH VWHS�XS RI SURGXFWLYLW\ JURZWK LV
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FRQVLGHUDEOH DQG SHUPDQHQW� WKLV ZLOO EH DWWULEXWHG WR SRVLWLYH WHFKQRORJ\ VKRFNV� %HFDXVH

DJJUHJDWH GHPDQG VKRFNV FDQQRW VKLIW SURGXFWLYLW\ WUHQG SHUPDQHQWO\� LWV HIIHFWV DUH ERXQG

WR EH VPDOO LQ WKH FDVH ZKHQ SURGXFWLYLW\ WUHQG LV VKLIWLQJ� )LJXUH � LV D JRRG LOOXVWUDWLRQ RI

WKLV�

7HFKQRORJ\�VKRFNV�DQG�WKH�GLVFXVVLRQ�DERXW�WKH�1HZ�(FRQRP\

7KH EHVW LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ LV JLYHQ E\ D V\QWKHVLV LQ ZKLFK ERWK DJJUHJDWH

GHPDQG DQG DJJUHJDWH VXSSO\ IDFWRUV KDYH D UROH� ,I WKH LPSRUWDQFH RI WHFKQRORJ\ VKRFNV

UHIOHFWV WKH 1HZ (FRQRP\� LW FDQQRW EH LJQRUHG ZKHQ WKH VWRU\ RI WKH H[SDQVLRQ LV WROG�

8QIRUWXQDWHO\� WKHUH LV DW OHDVW RQH PDMRU SUREOHP LQ ZRUNLQJ RXW WKH VWRU\� (YHQ WKRXJK

WHFKQRORJ\ VKRFNV PD\ UHYHDO VRPH HVVHQWLDO IHDWXUHV RI WKH 1HZ (FRQRP\� RQH VWLOO KDYH WR

DQDO\VH ZKDW WKHVH IHDWXUHV DUH�

(YHQ LI RQH DFFHSWV WKH YLHZ WKDW WKH ,&7 UHYROXWLRQ KDV EHHQ D PDMRU VRXUFH RI WKH UHERXQG

LQ ODERXU SURGXFWLYLW\ JURZWK GXULQJ WKH ODWH ����V� LW GRHV QRW PHDQ WKDW RQH VKRXOG DFFHSW

WKH PRVW HQWKXVLDVWLF YHUVLRQ RI WKH 1HZ (FRQRP\ YLVLRQ� 7KH FULWLFDO TXHVWLRQ LV� ZKLFK DUH

WKH FKDQQHOV E\ ZKLFK ,&7 LQQRYDWLRQV KDYH LQFUHDVHG SURGXFWLYLW\ JURZWK"

7KUHH FKDQQHOV DUH QRUPDOO\ GLVWLQJXLVKHG� 7KH ILUVW RQH LV WKH FRQWULEXWLRQ ,&7 LQGXVWULHV

PDNH WKURXJK DJJUDYDWHG SURGXFWLYLW\ SHUIRUPDQFH LQ WKH SURGXFWLRQ RI ,&7 JRRGV DQG

WKURXJK DQ LQFUHDVH RI WKHLU ZHLJKW LQ WKH HFRQRP\� $OWKRXJK WKHLU VKDUH RI WRWDO SURGXFWLRQ

PD\ EH� HYHQ LI LQFUHDVLQJ� VWLOO UHODWLYHO\ VPDOO� WKH\ PD\ PDNH D FRQVLGHUDEOH FRQWULEXWLRQ

WR RYHUDOO SURGXFWLYLW\ JURZWK� LI SURGXFWLYLW\ JURZWK DFFHOHUDWHV VWURQJO\ LQ WKHVH LQGXVWULHV�

7KH RWKHU WZR FKDQQHOV UHODWH WR WKH XVH RI WKH SURGXFWV RI ,&7 VHFWRUV LQ RWKHU VHFWRUV RI

WKH HFRQRP\� ,QYHVWPHQW LQ ,&7 JRRGV FDQ ERRVW SURGXFWLYLW\ WKURXJK FDSLWDO GHHSHQLQJ�

L�H� E\ LQFUHDVLQJ WKH FDSLWDO�ODERXU UDWLR� 7KH WKLUG FKDQQHO UHODWHV WR WKH SRVLWLYH VSLOORYHU

HIIHFWV ZKLFK DUH UHIOHFWHG LQ WRWDO IDFWRU SURGXFWLYLW\ �7)3� RXWVLGH ,&7 VHFWRUV�

7KHUH H[LVWV D IDVW JURZLQJ OLWHUDWXUH RQ WKH HIIHFWV RI ,&7 RQ RXWSXW DQG SURGXFWLYLW\

JURZWK LQ WKH 86 �VHH� IRU H[DPSOH� %DVVDQLQL HW� DO� ����� &RXQFLO RI (FRQRPLF $GYLVRUV�
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����� *RUGRQ� ����� ����� ����� -RUJHQVRQ DQG 6WLURK� ����� 1RUGKDXV� ����� 2OLQHU DQG

6LFKHO� ������

6R IDU LW LV WRR HDUO\ WR WU\ WR IRUP D NLQG RI FRQVHQVXV YLHZ IURP WKH UHVXOWV RI YDULRXV

VWXGLHV� 3UDFWLFDOO\ DOO RI WKH UHVHDUFKHUV DJUHH WKDW ,&7 KDV GULYHQ RYHUDOO SURGXFWLYLW\

JURZWK E\ ERRVWLQJ SURGXFWLYLW\ JURZWK LQ ,&7 VHFWRUV� L�H� QRERG\ GHQLHV WKH LPSRUWDQFH

RI WKH ILUVW FKDQQHO DV D FDXVH RI SURGXFWLYLW\ SLFN�XS LQ WKH 86� 1RU LV WKH LPSRUWDQFH RI

WKH UROH RI FDSLWDO GHHSHQLQJ TXHVWLRQHG� $V WR WKH WKLUG FKDQQHO� WKHUH H[LVWV D GLVDJUHHPHQW�

*RUGRQ ������� IRU H[DPSOH� DUJXHV WKDW RQO\ D WULYLDO UHYLYDO LQ 7)3 KDV WDNHQ SODFH LQ WKH

HFRQRP\ RXWVLGH WKH GXUDEOH PDQXIDFWXULQJ�

(YHQ LI WKH UHVXOWV RI WKLV SDSHU VKRZ WKDW ,&7 KDV ERRVWHG RXWSXW DQG SURGXFWLYLW\ JURZWK

VLQFH ����V� WKH DQDO\VLV GRHV QRW JLYH VWURQJ VXSSRUW WR DQ\ RI WKH YDULRXV LQWHUSUHWDWLRQV

FKDUDFWHUL]LQJ WKH UHODWLYH LPSRUWDQFH RI WKH WKUHH FKDQQHOV E\ ZKLFK ,&7 PD\ KDYH

HQKDQFHG RXWSXW DQG SURGXFWLYLW\ JURZWK� 3URF\FOLFDOLW\ RI SURGXFWLYLW\ PD\ SOD\ D PRUH

LPSRUWDQW UROH LQ *RUGRQ·V LQWHUSUHWDWLRQ WKDQ LQ WKH DQDO\VLV RI WKLV SDSHU� EXW WKLV DVSHFW

DORQH GRHV QRW JLYH D UHDVRQ WR TXHVWLRQ WKH YDOLGLW\ RI KLV LQWHUSUHWDWLRQ�

7KH H[SORUDWLRQ ZDV FRQGXFWHG E\ XVLQJ D KLJKO\ DJJUHJDWLYH PHDVXUH RI SURGXFWLYLW\� DQG�

DFFRUGLQJO\� WKH GHILQLWLRQ RI D WHFKQRORJ\ VKRFN ZDV UDWLRQDOL]HG E\ D WKHRUHWLFDO PRGHO

ZKLFK ZDV D UHSUHVHQWDWLYH DJHQW PRGHO� ,Q WKH PRGHO KRXVHKROGV DQG� ZKDW LV LPSRUWDQW�

ILUPV ZHUH DVVXPHG WR EH LGHQWLFDO� 2EYLRXVO\� WKH XVH RI VXFK D PRGHO LV SUREOHPDWLF ZKHQ

WKH UHVXOWV RI DQ HPSLULFDO PRGHO VKRXOG EH LQWHUSUHWHG� ,Q DQ HPSLULFDO PRGHO SRVLWLYH

WHFKQRORJ\ VKRFNV PD\� IRU H[DPSOH� UHIOHFW WKH ULVLQJ VKDUH RI ,&7 VHFWRUV LQ WKH HFRQRP\

DQG QRW WHFKQRORJLFDO SURJUHVV DW WKH SODQW OHYHO�

(YHQ LI RQH FRXOG JHW DGGLWLRQDO LQIRUPDWLRQ IRU LQWHUSUHWLQJ WHFKQRORJ\ VKRFNV E\

HVWLPDWLQJ DQDORJRXV PRGHOV IRU YDULRXV VHFWRUV RI WKH HFRQRP\� RQH ZRXOG VWLOO QRW EH DEOH

WR GLVWLQJXLVK EHWZHHQ WKH LPSRUWDQFH RI WKH VHFRQG DQG WKH WKLUG FKDQQHO DV WKH VRXUFHV RI

DFFHOHUDWLRQ RI RXWSXW DQG SURGXFWLYLW\ JURZWK� %HFDXVH RI WKH VLPSOLFLW\ RI WKH PRGHO WKH

HIIHFWV RI FDSLWDO GHHSHQLQJ FDQQRW EH VHSDUDWHG IURP VSLOORYHU HIIHFWV� 3RVLWLYH WHFKQRORJ\

VKRFNV PD\ UHIOHFW ERWK FDSLWDO GHHSHQLQJ DQG LQFUHDVHV LQ 7)3�
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%HFDXVH WKH QRWLRQ RI ´WHFKQRORJ\ VKRFNµ GRHV QRW QHFHVVDULO\ UHIOHFW WHFKQRORJLFDO

LPSURYHPHQWV DW WKH SODQW OHYHO� LW FDQ EH KLJKO\ PLVOHDGLQJ� %HVLGH FDSLWDO GHHSHQLQJ�

WHFKQRORJ\ VKRFNV PD\ DOVR UHIOHFW XQXVXDO XVH RI ODERXU LQSXW�

1HYHUWKHOHVV� WKH UROH WKDW WHFKQRORJ\ VKRFNV SOD\ LQ WKH DQDO\VLV RI WKLV SDSHU PD\ VWLOO JLYH

DQ LGHD DERXW WKH LPSRUWDQFH RI ,&7 DV D VRXUFH RI VXSSO\�OHG JURZWK LQ WKH 86 VLQFH �����

(YHQ WKRXJK WKH DQDO\VLV UHYHDOV QRWKLQJ DERXW WKH UHODWLYH LPSRUWDQFH RI WKH YDULRXV

FKDQQHOV WKURXJK ZKLFK ,&7 KDV DIIHFWHG WKH HFRQRP\� LW SURYLGHV RQH PHDQV RI DVVHVVLQJ

WKH YDOLGLW\ RI WKH 1HZ (FRQRP\ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ�

�� &21&/8',1*�&200(176

7KH DQDO\VLV RI WKLV SDSHU KDV VKRZQ WKDW RYHUO\ VLPSOLILHG LQWHUSUHWDWLRQV DERXW WKH 86

H[SDQVLRQ PD\ EH KLJKO\ PLVOHDGLQJ� ,W FDQQRW EH FKDUDFWHUL]HG HLWKHU DV D GHPDQG� RU D

VXSSO\�OHG ERRP� %RWK DJJUHJDWH GHPDQG DQG DJJUHJDWH VXSSO\ VKRFNV� ZKLFK ZHUH

LGHQWLILHG E\ XVLQJ D YHU\ VLPSOH VWUXFWXUDO 9$5 PRGHO� KDYH KDG D PDMRU UROH LQ GULYLQJ WKH

HFRQRP\�

$W WKH VWDUW RI WKH H[SDQVLRQ RI WKH ODWH ����V RXWSXW LQ WKH QRQIDUP EXVLQHVV VHFWRU ZDV

DOPRVW FRPSOHWHO\ GHWHUPLQHG E\ DJJUHJDWH GHPDQG VKRFNV� 8S XQWLO ���� WKH UROH RI

WHFKQRORJ\ VKRFNV �DJJUHJDWH VXSSO\ VKRFNV� ZDV RQO\ PRGHVW� EXW WKHUHDIWHU WKH

LPSRUWDQFH RI WHFKQRORJ\ VKRFNV VWDUWHG WR LQFUHDVH� 'XULQJ WKH ODWWHU SKDVH RI WKH

H[SDQVLRQ WKHLU UROH LQ VXVWDLQLQJ UDSLG RXWSXW JURZWK ZDV GRPLQDQW�

7KH DQDO\VLV VKRZV WKDW LW LV KDUG WR H[SODLQ WKH OHQJWK RI WKH H[SDQVLRQ E\ IDFWRUV RSHUDWLQJ

PDLQO\ WKURXJK DJJUHJDWH GHPDQG� 7KH EDVLF UHDVRQ IRU WKLV ZDV WKDW VWURQJ RXWSXW JURZWK

ZDV DVVRFLDWHG ZLWK D VWHS�XS RI ODERXU SURGXFWLYLW\ JURZWK� :LWKLQ WKH IUDPHZRUN RI WKH

SDSHU� UDSLG SURGXFWLYLW\ JURZWK FRXOG QRW EH DWWULEXWHG WR GHPDQG�LQGXFHG SURF\FOLFDOLW\

RI ODERXU SURGXFWLYLW\� %XR\DQW SURGXFWLYLW\ JURZWK ZDV FDXVHG E\ SRVLWLYH WHFKQRORJ\

VKRFNV�
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(YHQ WKRXJK LW LV D VLPSOLILFDWLRQ WR WKLQN WKDW WKH HIIHFWV RI ,&7 RSHUDWH RQO\ WKURXJK

DJJUHJDWH VXSSO\� WKH 1HZ (FRQRP\ YLHZ ZKLFK HPSKDVL]HV WKH UROH RI UDSLG SURGXFWLYLW\

JURZWK LQ FRPELQDWLRQ ZLWK ORZ LQIODWLRQ LV� DV D ILUVW DSSUR[LPDWLRQ� FKDUDFWHUL]HG EHVW DV

D YLHZ HPSKDVL]LQJ WKH UROH RI DJJUHJDWH VXSSO\ IDFWRUV�

7KH IDFWRUV RSHUDWLQJ PDLQO\ WKURXJK DJJUHJDWH GHPDQG SOD\HG D PDMRU UROH ERWK GXULQJ WKH

HDUO\ SKDVH RI WKH H[SDQVLRQ� LQ ����²����� DQG DW WKH HQG RI WKH H[SDQVLRQ� 7KH FXUUHQW

HFRQRPLF VLWXDWLRQ LV WKH PRVW FRQYLQFLQJ SURRI RI WKH GHIHFWLYHQHVV RI WKH 1HZ (FRQRP\

YLHZ DV WKH PDLQ LQWHUSUHWDWLRQ RI WKH H[SDQVLRQ� 'HPDQG IDFWRUV KDG D FRQWUDFWLRQDU\

LQIOXHQFH RQ *'3 JURZWK HYHQ GXULQJ WKH ILUVW KDOI RI ODVW \HDU� 7KHUHIRUH RQH FDQ HYHQ DVN

LI WKH ULVH RI WKH IHGHUDO IXQGV UDWH ODVW 0D\ ZDV MXVWLILHG� 'XULQJ WKH SDVW WZHOYH PRQWKV� WKH

GDPSHQLQJ DJJUHJDWH GHPDQG HIIHFWV PD\ KDYH EHHQ VWURQJHU WKDQ 0U� *UHHQVSDQ DQG KLV

FROOHDJXHV KDYH WKRXJKW�
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1RWH� $ YHUWLFDO OLQH KDV EHHQ DWWDFKHG WR ������ LQ RUGHU WR HPSKDVL]H WKH VWDUWLQJ SRLQW RI WKH

SHULRG ������²������� ZKLFK FRPSULVHV WKH \HDUV WR EH DQDO\VHG PRUH WKRURXJKO\�
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5()(5(1&(6

%DVVDQLQL� $�� 6� 6FDUSHWWD DQG ,� 9LVFR ������� .QRZOHGJH� 7HFKQRORJ\ DQG (FRQRPLF

*URZWK� 5HFHQW (YLGHQFH IURP 2(&' &RXQWULHV� 2(&' (FRQRPLFV 'HSDUWPHQW :RUNLQJ

3DSHUV 1R� ���� 3DULV�

%DVX� 6� -� )HUQDOG DQG 0� .LPEDOO ������� $UH 7HFKQRORJ\ ,PSURYHPHQWV &RQWUDFWLRQDU\"

,QWHUQDWLRQDO )LQDQFH 'LVFXVVLRQ 3DSHUV 1R ���� %RDUG RI *RYHUQRUV RI WKH )HGHUDO

5HVHUYH 6\VWHP� :DVKLQJWRQ '&�

%ODQFKDUG� 2� -� DQG '� 4XDK ������� 7KH '\QDPLF (IIHFWV RI $JJUHJDWH 'HPDQG DQG

6XSSO\ 'LVWXUEDQFHV� $PHULFDQ (FRQRPLF 5HYLHZ� ��� ���²����

&DVWLOOR� 6�� -� -� 'RODGR DQG -� )� -LPHQR ������� 7KH WDOH RI WZR QHLJKERXU HFRQRPLHV�

ODERXU PDUNHW G\QDPLFV LQ 6SDLQ DQG 3RUWXJDO� &(35 'LVFXVVLRQ SDSHU VHULHV 1R� �����

/RQGRQ�

&RXQFLO RI (FRQRPLF $GYLVRUV ������� (FRQRPLF 5HSRUW RI WKH 3UHVLGHQW� :DVKLQJWRQ '�&�

'RODGR� -� -� DQG -� )� -LPHQR ������� 7KH FDXVHV RI 6SDQLVK XQHPSOR\PHQW� $ VWUXFWXUDO

9$5 DSSURDFK� (XURSHDQ (FRQRPLF 5HYLHZ� ��� ����²�����

)UDQFLV� 1� DQG 9� 5DPH\ ������� ,V WKH 7HFKQRORJ\�'ULYHQ 5HDO %XVLQHVV &\FOH

+\SRWKHVLV 'HDG" 6KRFNV DQG $JJUHJDWH )OXFWXDWLRQV 5HYLVLWHG� 8QSXEOLVKHG ZRUNLQJ

SDSHU� 8QLYHUVLW\ RI &DOLIRUQLD� 6DQ 'LHJR�

*DOt� -� ������� 7HFKQRORJ\� (PSOR\PHQW� DQG WKH %XVLQHVV &\FOH� 'R 7HFKQRORJ\ 6KRFNV

([SODLQ $JJUHJDWH )OXFWXDWLRQV"� $PHULFDQ (FRQRPLF 5HYLHZ� ��� ��������

*RUGRQ� 5� -� ������� +DV WKH ´1HZ (FRQRP\µ 5HQGHUHG WKH 3URGXFWLYLW\ 6ORZGRZQ

2EVROHWH"� 8QSXEOLVKHG ZRUNLQJ SDSHU� 1RUWKZHVWHUQ 8QLYHUVLW\�

*RUGRQ� 5� -� ������� 'RHV WKH ¶1HZ (FRQRP\· 0HDVXUH XS WR WKH WKH *UHDW ,QYHQWLRQV RI

WKH 3DVW"� -RXUQDO RI (FRQRPLF 3HUVSHFWLYHV� ��� ��²���
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*RUGRQ� 5� -� ������� 7HFKQRORJ\ DQG (FRQRPLF 3HUIRUPDQFH LQ WKH $PHULFDQ (FRQRP\�

8QSXEOLVKHG ZRUNLQJ SDSHU� 1RUWKZHVWHUQ 8QLYHUVLW\�

-DFREVRQ� 7�� $� 9UHGLQ DQG $� :DUQH ������� &RPPRQ 7UHQGV DQG +\VWHUHVLV LQ

8QHPSOR\PHQW� (XURSHDQ (FRQRPLF 5HYLHZ� ��� ����²�����

-DFREVRQ� 7�� $� 9UHGLQ DQG $� :DUQH ������� $UH 5HDO :DJHV DQG 8QHPSOR\PHQW

5HODWHG"� (FRQRPLFD� ��� ��²���

-RUJHQVRQ� '� :� DQG .� -� 6WLURK ������� 5DLVLQJ WKH 6SHHG /LPLW� 8�6� (FRQRPLF *URZWK

LQ WKH ,QIRUPDWLRQ $JH� %URRNLQJV 3DSHUV RQ (FRQRPLF $FWLYLW\� ���²����

/�WNHSRKO� +� ������� ,QWURGXFWLRQ WR 0XOWLSOH 7LPH 6HULHV $QDO\VLV� %HUOLQ�

1RUGKDXV� :� ������� 3URGXFWLYLW\ *URZWK DQG WKH 1HZ (FRQRP\� 1%(5 :RUNLQJ 3DSHU

6HULHV :3 ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� &DPEULGJH 0$�

2OLQHU� 6� '� DQG '� (� 6LFKHO ������� 7KH 5HVXUJHQFH RI *URZWK LQ WKH /DWH ����V� ,V

,QIRUPDWLRQ 7HFKQRORJ\ WKH 6WRU\"� -RXUQDO RI (FRQRPLF 3HUVSHFWLYHV� ��� �²���

3DOOH\� 7� ������� (QG RI WKH ([SDQVLRQ� 6RIW /DQGLQJ� +DUG /DQGLQJ� RU (YHQ &UDVK"�

&KDOOHQJH� 1RYHPEHU�'HFHPEHU� �²���

=DUQRZLW]� 9� ������� 7KH 2OG DQG WKH 1HZ LQ 8�6� (FRQRPLF ([SDQVLRQ RI WKH ����V�

1%(5 :RUNLQJ 3DSHU 6HULHV :3 ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

&DPEULGJH� 0$�


