
DISCUSSION PAPER SERIES

IZA DP No. 14838

Michael Darden
David Dowdy
Lauren Gardner
Barton H. Hamilton
Karen Kopecky
Melissa Marx

Nicholas W. Papageorge
Daniel Polsky
Kimberly Powers
Elizabeth Stuart
Matthew Zahn

Modeling to Inform Economy-Wide 
Pandemic Policy: Bringing 
Epidemiologists and Economists Together

NOVEMBER 2021



Any opinions expressed in this paper are those of the author(s) and not those of IZA. Research published in this series may 
include views on policy, but IZA takes no institutional policy positions. The IZA research network is committed to the IZA 
Guiding Principles of Research Integrity.
The IZA Institute of Labor Economics is an independent economic research institute that conducts research in labor economics 
and offers evidence-based policy advice on labor market issues. Supported by the Deutsche Post Foundation, IZA runs the 
world’s largest network of economists, whose research aims to provide answers to the global labor market challenges of our 
time. Our key objective is to build bridges between academic research, policymakers and society.
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. Citation of such a paper 
should account for its provisional character. A revised version may be available directly from the author.

Schaumburg-Lippe-Straße 5–9
53113 Bonn, Germany

Phone: +49-228-3894-0
Email: publications@iza.org www.iza.org

IZA – Institute of Labor Economics

DISCUSSION PAPER SERIES

ISSN: 2365-9793

IZA DP No. 14838

Modeling to Inform Economy-Wide 
Pandemic Policy: Bringing 
Epidemiologists and Economists Together

NOVEMBER 2021

Michael Darden
Johns Hopkins University
David Dowdy
Johns Hopkins University
Lauren Gardner
Johns Hopkins University
Barton H. Hamilton
Washington University in St. Louis and IZA
Karen Kopecky
Federal Reserve Bank of Atlanta
Melissa Marx
Johns Hopkins University

Nicholas W. Papageorge
Johns Hopkins University and IZA
Daniel Polsky
Johns Hopkins University
Kimberly Powers
University of North Carolina
Elizabeth Stuart
Johns Hopkins University
Matthew Zahn
Johns Hopkins University



ABSTRACT

IZA DP No. 14838 NOVEMBER 2021

Modeling to Inform Economy-Wide 
Pandemic Policy: Bringing Epidemiologists 
and Economists Together*

Facing unprecedented uncertainty and drastic trade-offs between public health and other 

forms of human well-being, policy makers during the Covid-19 pandemic have sought 

the guidance of epidemiologists and economists. Unfortunately, while both groups of 

scientists use many of the same basic mathematical tools, the models they develop to 

inform policy tend to rely on different sets of assumptions and, thus, often lead to different 

policy conclusions. This divergence in policy recommendations can lead to uncertainty and 

confusion, opening the door to disinformation, distrust of institutions, and politicization 

of scientific facts. Unfortunately, to date, there have not been widespread efforts to 

build bridges and find consensus or even to clarify sources of differences across these 

fields, members of whom often continue to work within their traditional academic silos. 

In response to this “crisis of communication,” we convened a group of scholars from 

epidemiology, economics, and related fields (e.g., statistics, engineering, and health 

policy) to discuss approaches to modeling economy-wide pandemics. We summarize these 

conversations by providing a consensus view of disciplinary differences (including critiques) 

and working through a specific policy example. Thereafter, we chart a path forward for 

more effective synergy between disciplines, which we hope will lead to better policies as 

the current pandemic evolves and future pandemics emerge.
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6HFWLRQ����,QWURGXFWLRQ�

7KURXJKRXW�WKH�&29,'����SDQGHPLF��SROLF\PDNHUV�KDYH�EHHQ�WDVNHG�ZLWK�GHVLJQLQJ�DQG�

LPSOHPHQWLQJ�SROLFLHV�LQ�WKH�IDFH�RI�H[WUDRUGLQDU\�XQFHUWDLQW\��0DQVNL��������DQG�VWDUN�WUDGH�RIIV�

EHWZHHQ�SXEOLF�KHDOWK�DQG�RWKHU�PHDVXUHV�RI�KXPDQ�ZHOO�EHLQJ��3ROLFLHV�GHVLJQHG�WR�´IODWWHQ�WKH�

FXUYH�µ�´FUXVK�WKH�YLUXVµ�RU�RWKHUZLVH�UHGXFH�WUDQVPLVVLRQ��DQG�WKXV�LQIHFWLRQ�UHODWHG�PRUELGLW\�DQG�

PRUWDOLW\��RIWHQ�KDYH�QHJDWLYH�HFRQRPLF�FRQVHTXHQFHV��VXFK�DV�XQHPSOR\PHQW��IRRG�LQVHFXULW\��DQG�

EXVLQHVV�DQG�VFKRRO�FORVXUHV��7KH�GRZQVWUHDP�FRQVHTXHQFHV�FDQ�DOVR�H[WHQG�WR�RXWFRPHV�PRUH�

GLUHFWO\�UHODWHG�WR�KHDOWK��LQFOXGLQJ�LQWLPDWH�SDUWQHU�YLROHQFH��DGGLFWLRQ��GHSUHVVLRQ��DQ[LHW\��VXLFLGH��

DQG�GHOD\V�LQ�PHGLFDO�WUHDWPHQWV��7KXV��HIIRUWV�WR�PLWLJDWH�WKH�GLUHFW�SXEOLF�KHDOWK�FRQVHTXHQFHV�RI�

&29,'�����LQ�WKH�IRUP�RI�LQIHFWLRQ�UHODWHG�LOOQHVV�DQG�GHDWK��PD\�QRW�RQO\�KDYH�QHJDWLYH�HIIHFWV�

DORQJ�RWKHU��H�J���HFRQRPLF��GLPHQVLRQV��EXW�FDQ�KDYH�DGYHUVH�LQGLUHFW�SXEOLF�KHDOWK�FRQVHTXHQFHV�

DV�ZHOO��%\�WKH�VDPH�WRNHQ��KRZHYHU��FKRRVLQJ�QRW�WR�DJJUHVVLYHO\�DGGUHVV�WKH�LPPHGLDWH�SXEOLF�

KHDOWK�FULVLV�SRVHG�E\�&29,'���³D�FKRLFH�WKDW�KDV�RIWHQ�EHHQ�MXVWLILHG�DV�D�PHDQV�RI�DYRLGLQJ�

FDODPLWRXV�HFRQRPLF�FRQVHTXHQFHV³KDV�GULYHQ�UHSHDWHG�ZDYHV�RI�H[SRQHQWLDO�GLVHDVH�VSUHDG��

7KHVH�ZDYHV�KDYH�QRW�RQO\�GULYHQ�PRUELGLW\�DQG�PRUWDOLW\�WR�QXPEHUV�LQ�OLQH�ZLWK�VRPH�RI�WKH�

GLUHVW�LQLWLDO�SUHGLFWLRQV��EXW�DOVR�KDG�QHJDWLYH�LQGLUHFW�HIIHFWV�RQ�WKH�HFRQRP\��QHFHVVLWDWLQJ�

SURORQJHG�VKXWGRZQV��GHOD\LQJ�IXOO�UHVXPSWLRQ�RI�HFRQRPLF�DFWLYLW\��DQG�GLVUXSWLQJ�HQWLUH�LQGXVWULHV�

WKDW�FDQQRW�VXUYLYH�LQGHILQLWHO\�RQ�KLDWXV��,Q�VXPPDU\��MXVW�DV�SROLFLHV�GHVLJQHG�WR�SURPRWH�SXEOLF�

KHDOWK�KDYH�KDG�XQLQWHQGHG�DGYHUVH�KHDOWK�FRQVHTXHQFHV��SROLFLHV�GHVLJQHG�WR�SUHVHUYH�WKH�HFRQRP\�

KDYH�DW�WLPHV�KDG�RSSRVLWH�HIIHFWV��

*LYHQ�WKH�FRPSOH[�ZD\V�WKDW�SXEOLF�SROLF\�GXULQJ�D�SDQGHPLF�DIIHFWV�WKH�LQWHUSOD\�EHWZHHQ�

KHDOWK�DQG�RWKHU�PHDVXUHV�RI�ZHOO�EHLQJ��VRPHWLPHV�FDOOHG�´KHDOWK�ZHDOWK�WUDGHRIIV�µ�D�VKRUWKDQG�
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ZH�DGRSW�KHUH���ERWK�HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�KDYH�EHHQ�FDOOHG�XSRQ�WR�DQDO\]H�DQG�IRUHFDVW�

WKH�HIIHFWV�RI�SURSRVHG�SROLF\�VROXWLRQV��8QIRUWXQDWHO\��WKH�SHUVSHFWLYHV�SURYLGHG�IURP�WKHVH�WZR�

ILHOGV�KDYH�RIWHQ�DSSHDUHG�WR�EH�LQ�FRQIOLFW��7KLV�QHHG�QRW�EH�WKH�FDVH��(FRQRPLVWV�DQG�

HSLGHPLRORJLVWV�UHO\�RQ�D�VLPLODU�VHW�RI�EDVLF�DQDO\WLFDO�WRROV�DQG�PHWKRGV�DQG�WKXV�VKRXOG�EH�DEOH�WR�

FRPPXQLFDWH�ZLWK�RQH�DQRWKHU�DERXW�WKHLU�DSSURDFKHV�WR�JXLGLQJ�SDQGHPLF�SROLF\��)RU�H[DPSOH��

ERWK�XVH�HPSLULFDO�PHWKRGV�VXFK�DV�PXOWLYDULDEOH�UHJUHVVLRQ�WR�HYDOXDWH�DVVRFLDWLRQV��DV�ZHOO�DV�

WHFKQLTXHV�VXFK�DV�GLIIHUHQFH�LQ�GLIIHUHQFHV�DQG�LQVWUXPHQWDO�YDULDEOHV�WR�HVWLPDWH�FDXVDO�SROLF\�

HIIHFWV��(YHQ�PRUH��VXEVHWV�RI�VFKRODUV�IURP�ERWK�ILHOGV�GHYHORS�VRSKLVWLFDWHG�PDWKHPDWLFDO�PRGHOV�

WR�HYDOXDWH�WKH�OLNHO\�LPSDFWV�RI�QHZ�SROLFLHV�RU�EHKDYLRU�SDWWHUQV�RQ�DJJUHJDWH�RXWFRPHV���

'LIIHUHQFHV�EHWZHHQ�WKHVH�GLVFLSOLQHV�HPHUJH��KRZHYHU��EHFDXVH�HSLGHPLRORJ\�DQG�HFRQRPLFV�

KDYH�WUDGLWLRQDOO\�WDLORUHG�WKHVH�WHFKQLTXHV�WRZDUGV�GLIIHUHQW�TXHVWLRQV�DQG�REMHFWLYHV��6SHFLILFDOO\��

ERWK�HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�KDYH�EXLOW�PRGHOV�WR�JXLGH�SXEOLF�SROLF\�GXULQJ�WKH�

SDQGHPLF³FUHDWLQJ�IUDPHZRUNV�WKDW�FRQVLGHU�ELRORJ\��EHKDYLRU��DQG�WKH�LQWHUDFWLRQ�EHWZHHQ�WKHP��

%XW�DOO�PRGHOLQJ�RI�KXPDQ�ELRORJ\�DQG�EHKDYLRU�LQYROYHV�HQRUPRXV�VLPSOLILFDWLRQ³DQG�WKH�WZR�

GLVFLSOLQHV�WHQG�WR�HPSKDVL]H�DQG�GRZQSOD\�YHU\�GLIIHUHQW�SKHQRPHQD��7KHVH�GLIIHUHQW�HPSKDVHV�

RIWHQ�WUDQVODWH��LQ�SUDFWLFH��LQWR�GLIIHUHQW�PRGHOLQJ�DVVXPSWLRQV�WKDW��LQ�WXUQ��FDQ�SURGXFH�GLYHUJLQJ�

SROLF\�SUHVFULSWLRQV���

%URDGO\��HSLGHPLRORJLVWV�WHQG�WR�FHQWHU�WKHLU�IRFXV�RQ�GLUHFW�GLVHDVH�UHODWHG�RXWFRPHV��H�J���

LQIHFWLRQ��PRUELGLW\��DQG�PRUWDOLW\��DQG�WKXV�SULRULWL]H�FDUHIXO�PRGHOLQJ�RI�WKH�XQGHUO\LQJ�V\VWHP�RI�

WUDQVPLVVLRQ�G\QDPLFV��,Q�GRLQJ�VR��HSLGHPLRORJLVWV�WHQG�WR�DGRSW�D�ELRORJLFDO�IRFXV��ZLWK�HPSKDVLV�

�IRU�H[DPSOH��RQ�LQFXEDWLRQ�SHULRGV��LQIHFWLRXVQHVV��DQG�LQIHFWLRQ�IDWDOLW\�UDWLRV��0HDQZKLOH��

HFRQRPLVWV�WHQG�WR�HOHYDWH�WKH�LPSRUWDQFH�RI�KHDOWK�ZHDOWK�WUDGHRIIV�WKDW�LQGLYLGXDOV�IDFH�GXULQJ�D�

SDQGHPLF��DQG�WKXV�SULRULWL]H�PRGHOLQJ�WKH�XQGHUO\LQJ�IDFWRUV�WKDW�GULYH�KRZ�LQGLYLGXDOV�IDFLQJ�VXFK�
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WUDGHRIIV�PDNH�GHFLVLRQV��7KLV�DSSURDFK�JHQHUDOO\�DGRSWV�D�EHKDYLRUDO�IRFXV��HPSKDVL]LQJ�HOHPHQWV�

VXFK�DV�SUHIHUHQFHV��XWLOLW\��DQG�GHFLVLRQ�UXOHV��

1RW�VXUSULVLQJO\��PRGHOV�ZLWK�GLIIHUHQW�HPSKDVHV�DQG�DVVXPSWLRQV�ZLOO�RIWHQ�SURGXFH�GLIIHUHQW�

SROLF\�UHFRPPHQGDWLRQV³HYHQ�LI�PDQ\�RI�WKH�WHFKQLFDO�XQGHUSLQQLQJV�DUH�VLPLODU��,Q�SDUWLFXODU��

PRGHOV�SODFLQJ�PRUH�IRFXV�RQ�ELRORJLFDO��KHDOWK��RXWFRPHV�RU�KHDOWK�UHODWHG�FDSDFLW\�FRQVWUDLQWV�

PLJKW�EH�H[SHFWHG�WR�OHDG�SROLF\PDNHUV�WRZDUG�PRUH�UHVWULFWLYH�SROLFLHV��ZKLOH�PRGHOV�HPSKDVL]LQJ�

EHKDYLRUDO��HFRQRPLF��RXWFRPHV�PLJKW�WHQG�WR�VXJJHVW�OHVV�UHVWULFWLYH�SROLFLHV���

$�ODFN�RI�FRQVHQVXV�DFURVV�WKH�WZR�GLVFLSOLQHV��ZKLOH�DQ�XQGHUVWDQGDEOH�RXWFRPH�RI�WKHLU�

GLIIHUHQW�DSSURDFKHV��LV�FRVWO\��,W�FRQWULEXWHV�WR�XQFHUWDLQW\��KHOSV�WR�SHUSHWXDWH�D�JHQHUDO�ODFN�RI�

WUXVW�LQ�VFLHQFH��DQG�XQGHUPLQHV�WKH�UROH�RI�VFLHQFH�LQ�JXLGLQJ�SROLF\��,Q�WRGD\·V�KLJKO\�SRODUL]HG�

HQYLURQPHQW��ZKHQ�HYHQ�VFLHQWLILFDOO\�JURXQGHG�ZD\V�RXW�RI�WKH�FULVLV��VXFK�DV�VFDOH�XS�RI�KLJKO\�

HIIHFWLYH�YDFFLQHV��DUH�FDOOHG�LQWR�TXHVWLRQ��ODFN�RI�FRQVHQVXV�OHDGV�WR�FRQIXVLRQ�DW�EHVW�DQG�

H[SORLWDWLRQ�RI�VFLHQWLILF�ILQGLQJV�DW�ZRUVW��2I�FRXUVH��FRQVHQVXV�LV�QRW�DOZD\V�SRVVLEOH��%XW�LI�

HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�MRLQWO\�WDFNOH�SDQGHPLF�SROLF\�DQDO\VHV��ZH�EHOLHYH�WKH\�DUH�OLNHO\�WR�

FRPH�WR�D�PRUH�IXOO\�LQIRUPHG�YLHZ��DQG�WR�DUULYH�DW�D�VHW�RI�FRQFOXVLRQV�WKDW�ERWK�JURXSV�FDQ�

FRPIRUWDEO\�DFFHSW���

+LVWRULFDOO\��WKH�LQFHQWLYH�WR�ILQG�FRQVHQVXV�EHWZHHQ�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�KDV�EHHQ�

UHODWLYHO\�ZHDN��'LYHUJHQW�SHUVSHFWLYHV�EHWZHHQ�WKH�WZR�GLVFLSOLQHV�KDYH�UDUHO\�VSLOOHG�RYHU�LQWR�

SXEOLF�GLVFRUG��OLNHO\�EHFDXVH�WKHLU�UHVSHFWLYH�SROLF\�ODQGVFDSHV�RIWHQ�GR�QRW�RYHUODS���7KH�&29,'�

���SDQGHPLF�LV�GLIIHUHQW��,W�KDV�EHHQ�DQ�HFRQRP\�ZLGH�SDQGHPLF��SUHVHQWLQJ�D�VLPXOWDQHRXV�SXEOLF�

�
��)RU�H[DPSOH��DW�WKH�VWDUW�RI�WKH�8�6��+,9�$,'6�HSLGHPLF�LQ�WKH�HDUO\�����V�RU�8�6��KRXVLQJ�FULVLV�LQ�������LW�
ZDV�FOHDU�ZKLFK�GLVFLSOLQH�ZRXOG�EH�FDOOHG�XSRQ�IRU�XUJHQW�SROLF\�DGYLFH�HYHQ�WKRXJK�HFRQRPLVWV�FDPH�WR�
H[DPLQH�WKH�ILUVW�FULVLV��H�J���WKH�LPSDFWV�RI�PHGLFDO�LQQRYDWLRQ��/DNGDZDOOD�HW�DO���������DQG�HSLGHPLRORJLVWV�
HYHQWXDOO\�VWXGLHG�WKH�VHFRQG��H�J���WKH�KHDOWK�HIIHFWV�RI�IRUHFORVXUH��0DUJHULVRQ�=LONR�HW�DO����������
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KHDOWK�DQG�HFRQRPLF�FULVLV��IURP�GD\�RQH��$�IDVW�PRYLQJ�SDQGHPLF�RI�WKLV�PDJQLWXGH�LQHYLWDEO\�

JHQHUDWHV�D�VHW�RI�GLIILFXOW�KHDOWK�ZHDOWK�WUDGHRIIV��DQG�HYHQ�WUDGHRIIV�EHWZHHQ�GLIIHUHQW�GLPHQVLRQV�

RI�KHDOWK���WKHUHE\�WKUXVWLQJ�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�LQWR�WKH�VDPH�SROLF\�DUHQD��<HW��ZKLOH�

VRPH�LQWHUGLVFLSOLQDU\�FRPPXQLFDWLRQ�KDV�RFFXUUHG��WRR�IHZ�VFKRODUV�KDYH�SULRULWL]HG�WKH�GLIILFXOW�

ZRUN�RI�HDUQHVW�FROODERUDWLRQ�DQG�UHFRQFLOLQJ�GLYHUJHQW�UHVXOWV�EHWZHHQ�WKH�WZR�ILHOGV³D�SURFHVV�

WKDW�PXVW�LQFOXGH�DQ�RSHQ�DQG�FLYLO�GLVFXVVLRQ��PXWXDO�DWWHPSWV�WR�XQGHUVWDQG�DQG�FULWLTXH�WKH�RWKHU�

GLVFLSOLQH·V�DSSURDFK�WR�PRGHOLQJ�SDQGHPLFV��DQG�RSHQQHVV�WR�UHFHLYH�FRQVWUXFWLYH�IHHGEDFN�IURP�

FROOHDJXHV�RXWVLGH�RQH·V�SULPDU\�GLVFLSOLQH��,QVWHDG��UHVHDUFKHUV�IURP�ERWK�ILHOGV��RVWHQVLEO\�VWXG\LQJ�

WKH�VDPH�LVVXHV��KDYH�WHQGHG�WR�VWD\�VTXDUHO\�ZLWKLQ�WKH�FRQILQHV�RI�WKHLU�UHVSHFWLYH�GLVFLSOLQHV��

FODLPLQJ�WR�LQFOXGH�IDFWRUV�DVVRFLDWHG�ZLWK�WKH�RWKHU�GLVFLSOLQH��EXW�UDUHO\�DFWXDOO\�ZRUNLQJ�WRJHWKHU�

WR�EXLOG�PRGHOV��7KLV�KDV�QRW�RQO\�UHLQIRUFHG�H[LVWLQJ�DFDGHPLF�VLORV�EXW�KDV�OHIW�SROLF\PDNHUV�WR�VLIW�

DPRQJ�FRQIOLFWLQJ�SLHFHV�RI�DGYLFH��

,Q�UHVSRQVH�WR�WKLV�´FULVLV�RI�FRPPXQLFDWLRQ�µ�ZH�FRQYHQHG�D�JURXS�RI�VFKRODUV�IURP�

HSLGHPLRORJ\��HFRQRPLFV��DQG�UHODWHG�ILHOGV��H�J���VWDWLVWLFV��HQJLQHHULQJ��DQG�KHDOWK�SROLF\��WR�GLVFXVV�

PRGHOLQJ�HFRQRP\�ZLGH�SDQGHPLFV��ZKLFK�ZH�GHILQH�DV�LQIHFWLRXV�GLVHDVH�HSLGHPLFV�WKDW�DUH�ODUJH�

HQRXJK�WR�DIIHFW�WKH�DJJUHJDWH�HFRQRP\��H�J���HFRQRPLF�JURZWK��*'3��RU�HPSOR\PHQW��VR�WKDW�

HFRQRPLF�DQG�SXEOLF�KHDOWK�LPSDFWV�PXVW�EH�DGGUHVVHG�VLPXOWDQHRXVO\��7KH�JRDO�RI�WKHVH�

GLVFXVVLRQV�ZDV�WR�FKDUW�D�SDWK�IRUZDUG�IRU�PRUH�HIIHFWLYH�V\QHUJ\�EHWZHHQ�GLVFLSOLQHV��2XU�FXUUHQW�

IRFXV�LV�RQ�SDQGHPLF�SODQQLQJ�DQG�UHVSRQVH�EXW�WKH�EDVLF�IUDPHZRUN�FRXOG�H[WHQG�WR�RWKHU�DUHQDV�

ZKHUH�PXOWLSOH�GLVFLSOLQHV�ZLWK�GLYHUJLQJ�PHWKRGV�FRXOG�KDYH�JUHDWHU�SROLF\�LPSDFW�E\�ZRUNLQJ�

WRJHWKHU��H�J���FOLPDWH�FKDQJH��ZKHUH�VXFK�LQWHJUDWLRQ�KDV�DOUHDG\�RFFXUUHG��0RVV�HW�DO���������7KH�

VSLULW�RI�WKLV�FRQYHUVDWLRQ�ZDV�WR�IRVWHU�FRPPXQLFDWLRQ�EHWZHHQ�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV³

ZKR�DUH�PHWKRGRORJLFDOO\�FDSDEOH�RI�FULWLTXLQJ�HDFK�RWKHU·V�PRGHOV�EXW�RIWHQ�XQDZDUH�RI�WKH�
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KLVWRULFDO�UHDVRQV�RU�WKHRUHWLFDO�JURXQGV�IRU�VHOHFWLQJ�FHUWDLQ�DSSURDFKHV��6XFK�FRPPXQLFDWLRQ�

ZRXOG�HQDEOH�H[SHUWV�IURP�HDFK�ILHOG�WR���D��EHWWHU�XQGHUVWDQG�WKH�FRQFHSWXDO�XQGHUSLQQLQJV�RI�

PRGHOV�IURP�WKH�RWKHU�GLVFLSOLQH���E��REWDLQ�LQSXW�DV�WR�WKH�SRWHQWLDO�ZHDNQHVVHV�RI�WKHLU�RZQ�

PRGHOV��IURP�WKH�SHUVSHFWLYH�RI�WKH�RWKHU�GLVFLSOLQH���F��GHYHORS�FRQVHQVXV�DERXW�KRZ�WR�EDODQFH�

UHVXOWV�IURP�SRWHQWLDOO\�GLYHUJHQW�PRGHOV�IURP�WKH�WZR�ILHOGV���G��DJUHH�RQ�WKH�GDWD�WKDW�PLJKW�EH�

PRVW�LPSRUWDQW�WR�FROOHFW��DQG��H��GLVFXVV�ZKLFK�PHWKRGRORJLFDO�RU�WKHRUHWLFDO�DVSHFWV�RI�HDFK�

GLVFLSOLQH�PLJKW�EH�PRVW�LPSRUWDQW�WR�FRQVLGHU�LQFRUSRUDWLQJ�WR�LPSURYH�IXWXUH�SDQGHPLF�PRGHOV����

,Q�ZKDW�IROORZV��ZH�UHSRUW�NH\�RXWSXWV�RI�RXU�GLDORJXH��,Q�6HFWLRQ����ZH�SUHVHQW�D�FRQVHQVXV�

YLHZ�RQ�WKH�UHVSHFWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�HSLGHPLRORJLF�DQG�HFRQRPLF�PRGHOV��,Q�6HFWLRQ�

���ZH�LOOXVWUDWH�GLIIHUHQFHV�LQ�DSSURDFKHV�DQG�SRWHQWLDO�FRQVHQVXV�WKURXJK�MRLQW�DQDO\VLV�RI�D�

FRQFUHWH�H[DPSOH��ZKHWKHU�D�ORFDO�DXWKRULW\�VKRXOG�LQVWLWXWH�D�����FDSDFLW\�UHVWULFWLRQ�DW�GLQH�LQ�

UHVWDXUDQWV��'RLQJ�VR��ZH�KLJKOLJKW�WKH�SLWIDOOV�RI�IDLOLQJ�WR�FRPPXQLFDWH�DFURVV�ILHOGV�GXULQJ�D�FULVLV�

WKDW�LQYROYHV�KHDOWK�DQG�RWKHU�IDFWRUV�LQWHUDFWLQJ�G\QDPLFDOO\��,Q�6HFWLRQ����ZH�GLVFXVV�ZK\�

FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�DUH�FULWLFDO��6HFWLRQ���SURYLGHV�D�EOXHSULQW�IRU�IXWXUH�ZRUN�LQ�WKLV�

GLUHFWLRQ����

6HFWLRQ����(SLGHPLRORJ\�DQG�(FRQRPLFV��$�&RQVHQVXV�9LHZ�

,Q�WKH�FRQWH[W�RI�LQIHFWLRXV�GLVHDVH��HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�HDFK�XVH�PDWKHPDWLFDO�PRGHOV�

WR�PDNH�H[�DQWH�SROLF\�UHFRPPHQGDWLRQV��7KLV�PHDQV�WKDW�D�PRGHO�RI�SHRSOH��D�SDWKRJHQ��DQG�WKHLU�

LQWHUDFWLRQ�LV�EXLOW�DQG�WKHQ�XVHG�WR�SUHGLFW�RXWFRPHV�XQGHU�GLIIHUHQW�SROLFLHV�EHIRUH�WKH\�DUH�FKRVHQ�DQG�

�
��2XU�FURVV�GLVFLSOLQDU\�FROODERUDWLRQ�LV�VLPLODU�WR�WKH�RQH�SURSRVHG�LQ�0XUUD\���������<HW��ZH�OLNHO\�GLVDJUHH�
ZLWK�WKH�DXWKRU·V�FRQFOXVLRQ�WKDW�´ZH�QHHG�QRW�FKRRVH�EHWZHHQ�D�KHDOWK\�SXEOLF�DQG�D�KHDOWK\�HFRQRP\�µ�
ZKLFK�GRZQSOD\V�WKDW�D�SDQGHPLF�SUHVHQWV�SROLF\PDNHUV�ZLWK�GLIILFXOW�WUDGHRIIV�EHWZHHQ�SRSXODWLRQ�KHDOWK�
DQG�HFRQRPLF�ZHOO�EHLQJ��2XU�GLVFXVVLRQ�FHQWHUV�RQ�WKH�LGHD�WKDW�WKH�EHVW�SDWK�IRUZDUG�LV�WR�UHFRJQL]H�WKHVH�
WUDGHRIIV�H[LVW�DQG�WR�DGGUHVV�WKHP�DV�GLUHFWO\�DV�ZH�FDQ�WKURXJK�SROLF\�EXLOW�XSRQ�FROODERUDWLYH�VFLHQFH��
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LPSOHPHQWHG��H�J���KRZ�PDQ\�GHDWKV�ZLOO�RFFXU�LI�D�PDVN�PDQGDWH�LV�UHPRYHG�RU�KRZ�PDQ\�UHVWDXUDQWV�

VKXWWHU�LI�FDSDFLW\�FRQVWUDLQWV�DUH�LPSRVHG�����

,Q�WKLV�FRQWH[W��HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�RIWHQ�WKLQN�GLIIHUHQWO\�DERXW�WKH�UROH�RI�KXPDQ�

EHKDYLRU�GXULQJ�D�SDQGHPLF��%RWK�JURXSV�UHFRJQL]H�WKDW�WKHUH�DUH�IHHGEDFN�PHFKDQLVPV�EHWZHHQ�

WKH�SDWKRJHQ��WKH�SRSXODWLRQ��DQG�LQGLYLGXDO�FKRLFHV��0RGHOV�IURP�ERWK�GLVFLSOLQHV�LQFRUSRUDWH�KRZ�

EHKDYLRU�PD\�VKLIW�GXULQJ�GLIIHUHQW�SKDVHV�RI�WKH�HSLGHPLF��7KXV��IRU�H[DPSOH��LW�LV�QRW�FRQWURYHUVLDO�

LQ�HLWKHU�JURXS�WKDW��DV�D�SDQGHPLF�ZDYH�VXEVLGHV��LQGLYLGXDOV�DUH�PRUH�OLNHO\�WR�HQJDJH�LQ�EHKDYLRU�

WKDW�LV�FRQGXFLYH�WR�WUDQVPLVVLRQ��.H\�GLIIHUHQFHV�OLH��KRZHYHU��LQ�KRZ�PXFK�HPSKDVLV�LV�SODFHG�RQ�

�D��XQGHUVWDQGLQJ�WKH�GHJUHH�WR�ZKLFK�EHKDYLRU�VKLIWV�RFFXU��DQG�WKH�FRUUHVSRQGLQJ�LPSDFWV����E��WKH�

SULPDU\�IDFWRUV�FRQVLGHUHG�WKDW�PLJKW�GULYH�WKDW�EHKDYLRU��DQG��F��EDODQFLQJ�KHDOWK�RXWFRPHV�ZLWK�

QRQ�KHDOWK�RXWFRPHV��(SLGHPLRORJLF�PRGHOV�JHQHUDOO\�HPSKDVL]H�XQGHUVWDQGLQJ�RI�KHDOWK�

RXWFRPHV��WKXV��EHKDYLRU�VKLIWV��DQG�GULYHUV�WKHUHRI��DUH�FRQVLGHUHG�LPSRUWDQW�ODUJHO\�WR�WKH�H[WHQW�

WKDW�WKH\�DIIHFW�WKRVH�KHDOWK�RXWFRPHV��(FRQRPLF�PRGHOV��E\�FRQWUDVW��JHQHUDOO\�HPSKDVL]H�KHDOWK�

ZHDOWK�WUDGHRIIV��WKXV��XQGHUVWDQGLQJ�HFRQRPLF�LPSOLFDWLRQV�DQG�GULYHUV�RI�EHKDYLRU�FKDQJH�LV�RIWHQ�

VHHQ�DV�D�SULPDU\�JRDO�RI�WKH�PRGHO�UDWKHU�WKDQ�DV�D�´PHDQV�WR�DQ�HQGµ�RI�XQGHUVWDQGLQJ�KHDOWK�

RXWFRPHV���

7KHVH�GLIIHUHQFHV�LQ�HPSKDVLV�RSHQ�ERWK�GLVFLSOLQHV�WR�FULWLTXH��$�UHDVRQDEOH�FULWLTXH�RI�PRVW�

HFRQRPLF�PRGHOV�LV�WKDW�WKH\�LPSRVH�VWURQJ�DQG�XQUHDOLVWLF�DVVXPSWLRQV�RQ�GLVHDVH�DQG�WUDQVPLVVLRQ�

G\QDPLFV�DQG�LJQRUH�LPSRUWDQW�KHWHURJHQHLW\�LQ�LQGLYLGXDO�GLVHDVH�VXVFHSWLELOLW\��LQIHFWLRXVQHVV��

�
��:H�GLVWLQJXLVK�WKLV�DSSURDFK�IURP�SURJUDP�HYDOXDWLRQ��VRPHWLPHV�FDOOHG�H[�SRVW�SROLF\�HYDOXDWLRQ��ZKLFK�
UHIHUV�WR�DQDO\VHV�WKDW�H[DPLQH�WKH�LPSDFWV�RI�SROLFLHV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�LQ�WKH�SDVW��
��:H�UHFRJQL]H�WKH�FKDOOHQJH�RI�GRLQJ�MXVWLFH�WR�WKH�YDVW�PRGHOLQJ�DQG�&29,'����OLWHUDWXUHV�LQ�HSLGHPLRORJ\�
DQG�HFRQRPLFV��-DPHV�HW�DO����������+DEHU�HW�DO����������DQG�/HPDLWUH�HW�DO���������GLVFXVV�PRGHOLQJ�
FRQVLGHUDWLRQV�IURP�HSLGHPLRORJ\��ZKLOH�UHYLHZV�LQ�%URGHXU�HW�DO���������DQG�3DSDJHRUJH��)RUWKFRPLQJ��
KLJKOLJKW�HFRQRPLF�SHUVSHFWLYHV�WR�WKHVH�TXHVWLRQV��
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DQG�RU�VHYHULW\��$�UHDVRQDEOH�FULWLTXH�RI�PRVW�HSLGHPLRORJLFDO�PRGHOV�LV�WKDW�WKH\�IDLO�WR�H[SOLFLWO\�

PRGHO�WKH�SUHIHUHQFHV�DQG�FRQVWUDLQWV�WKDW�GULYH�LQGLYLGXDO�GHFLVLRQ�PDNLQJ��FDXVLQJ�WKHP�WR�SRRUO\�

SUHGLFW�KRZ�LQGLYLGXDOV�UHVSRQG�WR�HYROYLQJ�GLVHDVH�ULVN�DQG�IXQGDPHQWDO�KHDOWK�ZHDOWK�WUDGH�RIIV³

DQ�HIIHFW�SROLF\PDNHUV�VKRXOG�EHDU�LQ�PLQG��

7ZR�UHFHQW�VWXGLHV�RQ�&29,'����SROLF\�H[HPSOLI\�WKH�UHVSHFWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�

HDFK�W\SH�RI�PRGHO��)URP�DQ�HSLGHPLRORJLFDO�SHUVSHFWLYH��&KDQJ�HW�DO���������VWXGLHG�WKH�TXHVWLRQ�RI�

PRELOLW\�UHVWULFWLRQV��'DWD�IURP����PLOOLRQ�LQGLYLGXDOV�LQFOXGHG�PRELOLW\�DW�WKH�FHQVXV�EORFN�OHYHO�WR�

SRLQWV�RI�LQWHUHVW��VXFK�DV�UHVWDXUDQWV��ILWQHVV�FHQWHUV��UHOLJLRXV�RUJDQL]DWLRQV��DQG�RWKHUV��7R�PRGHO�

WKH�QDWXUDO�KLVWRU\�RI�LQIHFWLRXV�GLVHDVH��WKH\�XVHG�D�VWDQGDUG�HSLGHPLRORJLFDO�IUDPHZRUN��WKH�

6XVFHSWLEOH��([SRVHG��,QIHFWLRXV��5HFRYHUHG��6(,5��PRGHO��7KH\�HVWLPDWHG�KHDOWK�RXWFRPHV�XQGHU�D�

FRXQWHUIDFWXDO�VFHQDULR�LQ�ZKLFK��UDWKHU�WKDQ�WKH�REVHUYHG�PRELOLW\��PRELOLW\�ZDV�UHGXFHG�E\�����RU�

�����8QVXUSULVLQJO\��WKH\�IRXQG�WKDW�OHVV�PRELOLW\�ZRXOG�UHGXFH�FXPXODWLYH�LQIHFWLRQV��DQG�WKH\�

FRQFOXGHG�WKDW�PRELOLW\�UHVWULFWLRQV�HQDFWHG�E\�SROLF\�ZRXOG�VLJQLILFDQWO\�UHGXFH�LQIHFWLRQV�DQG�

´SURGXFH�VPDOOHU�DEVROXWH�GLVSDULWLHV�LQ�SUHGLFWHG�LQIHFWLRQVµ�²�EH\RQG�WKH�HIIHFWV�RI�SUHFDXWLRQV�

WDNHQ�E\�LQGLYLGXDOV�LQ�WKH�DEVHQFH�RI�SROLF\���7KLV�HSLGHPLRORJLFDO�PRGHO�WKHUHIRUH�

DFNQRZOHGJHG³DQG�H[SOLFLWO\�LQFOXGHG³EHKDYLRU��EXW�LQ�WKH�DEVHQFH�RI�D�FRUUHVSRQGLQJ�EHKDYLRUDO�

PRGHO��LW�LV�QRW�FOHDU�KRZ�PRELOLW\�SDWWHUQV�ZRXOG�FKDQJH�XQGHU�GLIIHUHQW�SROLF\�VFHQDULRV��)RU�

H[DPSOH��LQGLYLGXDOV�PD\�UHVSRQG�WR�D�SROLF\�UHVWULFWLQJ�PRELOLW\�E\�VSHQGLQJ�PRUH�WLPH�LQ�FURZGHG�

ORFDWLRQV��7KLV�DQDO\VLV�DOVR�GLG�QRW�DGGUHVV�LVVXHV�VXFK�DV�WKH�FRVW�DW�ZKLFK�WKHVH�K\SRWKHWLFDO�

UHVWULFWLRQV�ZRXOG�FRPH�DQG�ZKHWKHU�WKH�EHQHILW�RI�WKHVH�UHVWULFWLRQV�ZRXOG�EH�ZRUWK�WKH�FRVW��

%HQ]HOO�HW�DO���������VWXGLHG�D�VLPLODU�TXHVWLRQ�ZLWK�QHDUO\�LGHQWLFDO�PRELOLW\�GDWD�IURP�

FHOOSKRQHV��EXW�LQVWHDG�WRRN�DQ�HFRQRPLF�IUDPLQJ��ZKLFK�W\SHV�RI�EXVLQHVVHV�PLJKW�EH�´ZRUWKµ�

FORVLQJ�GXULQJ�&29,'���"�7KDW�LV��JLYHQ�WKH�HFRQRPLF�LPSRUWDQFH�RI�GLIIHUHQW�EXVLQHVVHV��DV�
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PHDVXUHG�E\�SD\UROOV��UHFHLSWV�DQG�HPSOR\PHQW��DQG�JLYHQ�WKH�´ULVNLQHVVµ�RI�LQIHFWLRQ�DW�WKHVH�

HVWDEOLVKPHQWV��VKRXOG�FHUWDLQ�EXVLQHVVHV�EH�NHSW�RSHQ"�7KLV�VWXG\�UHFRJQL]HG�WKDW�EXVLQHVV�FORVXUHV�

DOVR�HQWDLO�FRVWV³LW�FRQVWUXFWHG�LQGLFHV�RI�WUDQVPLVVLRQ�ULVN�DQG�WKH�HFRQRPLF�LPSRUWDQFH�

DVVRFLDWHG�ZLWK�HDFK�EXVLQHVV³ZKLOH�DOVR�FRQVLGHULQJ�LQGLYLGXDO�KHWHURJHQHLW\��H�J���E\�DJH��LQ�

WUDQVPLVVLRQ�ULVN��+RZHYHU��WKLV�DQDO\VLV�GLG�QRW�FRQVLGHU�WKH�FRQWULEXWLRQ�RI�HDFK�EXVLQHVV�W\SH�WR�

GLVHDVH�WUDQVPLVVLRQ�RYHU�WLPH��)RU�H[DPSOH��NHHSLQJ�D�FHUWDLQ�W\SH�RI�EXVLQHVV�RSHQ�RYHU�D�ORQJHU�

WHUP�PLJKW�VHHG�RQJRLQJ�RXWEUHDNV�LQ�WKH�FRUUHVSRQGLQJ�FRPPXQLW\��HVSHFLDOO\�LI�WKDW�EXVLQHVV�GLG�

QRW�HQDFW�VWULFW�PHDVXUHV�WR�SUHYHQW�VXFK�VSLOORYHU��)XUWKHUPRUH��WKLV�DQDO\VLV�PDGH�QR�DWWHPSW�WR�

FDOLEUDWH�LWV�WUDQVPLVVLRQ�ULVN�LQGLFHV�WR�DFWXDO�WLPH�YDU\LQJ�OHYHOV�RI�GLVHDVH�WUDQVPLVVLRQ�LQ�WKH�

FRPPXQLW\��$V�VXFK��WKLV�VWDWLF�IUDPHZRUN�FDQQRW�EH�XVHG�WR�OLQN�VSHFLILF�SROLFLHV�WR�QXPEHUV�RI�

&29,'����FDVHV�DQG�GHDWKV�DYHUWHG���

$V�D�UHVXOW�RI�WKHVH�GLIIHULQJ�DSSURDFKHV��D�SROLF\PDNHU�DWWHPSWLQJ�WR�´IROORZ�WKH�VFLHQFHµ�LV�

WKHUHIRUH�OHIW�ZLWK�WZR�GLIIHUHQW�VHWV�RI�PRGHOLQJ�UHVXOWV³RQH�IURP�DQ�HSLGHPLRORJLFDO�SHUVSHFWLYH�

WKDW�ODFNV�H[SOLFLW�FRQVLGHUDWLRQ�RI�HFRQRPLF�RXWFRPHV�RU�LQGLYLGXDO�KHDOWK�ZHDOWK�WUDGHRIIV��DQG�

RQH�ZLWK�DQ�HFRQRPLF�IUDPLQJ�WKDW�RPLWV�LPSRUWDQW�IHDWXUHV�RI�GLVHDVH�G\QDPLFV�DQG�OLQNDJH�RI�

SROLF\�WR�KHDOWK�RXWFRPHV��:KDW�LV�PLVVLQJ�IRU�GHFLVLRQ�PDNHUV�LV�D�VHQVH�RI�KRZ�WR�FRPSDUH�RU�

WUDGH�RII�WKHVH�UHVXOWV���

2XU�JURXS�ILUPO\�EHOLHYHV�WKDW�ERWK�W\SHV�RI�PRGHOV�RIIHU�UHDO�YDOXH�LQ�SROLF\PDNLQJ�DQG�WKDW�

PXOWLGLVFLSOLQDU\�PRGHOLQJ��LQIRUPHG�ZLWK�WKH�EHVW�DYDLODEOH�GDWD��LV�FUXFLDO�WR�RIIHU�WKH�EHVW�SROLF\�

DGYLFH��7KXV��D�UHDVRQDEOH�TXHVWLRQ�LV��ZK\�FDQ�ZH�QRW�VLPSO\�PHUJH�WKHVH�PRGHOV�LQWR�D�FRQVHQVXV�

PRGHO³RQH�WKDW�DGHTXDWHO\�FDSWXUHV�GLVHDVH�WUDQVPLVVLRQ��PRUELGLW\��DQG�PRUWDOLW\��LQGLYLGXDO�

GHFLVLRQ�PDNLQJ��DQG�DJJUHJDWH�HFRQRPLF�SURFHVVHV�VXFK�DV�XQHPSOR\PHQW�DQG�HFRQRPLF�JURZWK"�

7KHUH�DUH�WZR�NH\�UHDVRQV��
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��� $�IXQGDPHQWDO�SUREOHP�LV�GDWD�DYDLODELOLW\��,QFRUSRUDWLQJ�KHWHURJHQHRXV�GLVHDVH�G\QDPLFV�

ZLWK�LQGLYLGXDO�EHKDYLRU�LQ�WKH�VDPH�PRGHO�UHTXLUHV�ERWK�GHWDLOHG�GDWD�RQ�LQGLYLGXDOV�DQG�D�

VXIILFLHQWO\�ODUJH�VDPSOH�WR�LQIHU�SRSXODWLRQ�KHDOWK�WUHQGV��2QH�QHHGV�QRW�RQO\�GDWD�RQ�JHR�

FRGHG�GLVHDVH�SUHYDOHQFH�WR�FDOLEUDWH�HSLGHPLRORJLFDO�PRGHOV�DQG�SUHGLFW�KHWHURJHQHRXV�

EHKDYLRU�SDWWHUQV��EXW�DOVR�ULFK�LQIRUPDWLRQ�RQ�LQGLYLGXDO�FKDUDFWHULVWLFV�WKDW�FDQ�EH�UHODWHG�

WR�GHFLVLRQV��H�J���WKH�NLQG�RI�GDWD�W\SLFDOO\�IRXQG�LQ�ODUJH�KRXVHKROG�SDQHO�VXUYH\V��+RZHYHU��

WKRVH�VXUYH\V�GR�QRW�FRQWDLQ�GDWD�RQ�UHVSRQVHV�WR�DQ�HPHUJLQJ�SDQGHPLF��1RU�GR�WKH\�

SURYLGH�GDWD�RQ�IDFWRUV�DIIHFWLQJ�H[SRVXUH�WR�LQIHFWLRQ��VXFK�DV�YHQWLODWLRQ�RU�DELOLW\�WR�ZRUN�

IURP�KRPH��,Q�RWKHU�ZRUGV��D�PRUH�VXFFHVVIXO�DSSURDFK�WR�SDQGHPLF�SROLF\�ZRXOG�UHTXLUH�

LPPHGLDWH�DQG�IOH[LEOH�GDWD�FROOHFWLRQ�HIIRUWV�WKDW�LQ�PDQ\�FDVHV�ZLOO�EH�RXWVLGH�RXU�H[LVWLQJ�

FDSDELOLWLHV���

��� &RQFHSWXDOO\��PRGHO�WUDFWDELOLW\�GHSHQGV�RQ�FULWLFDO�DVVXPSWLRQV�UHJDUGLQJ�WKH�VHWWLQJ��WLPH�

IUDPH��REMHFWLYHV��PHFKDQLVWLF�SURFHVVHV��DQG�RXWFRPHV�XQGHU�VWXG\��0RGHOV�RI�LQGLYLGXDO�

EHKDYLRU�WKDW�LQFOXGH�IHHGEDFN�ORRSV�ZLWK�DJJUHJDWH�SURFHVVHV��VXFK�DV�SRSXODWLRQ�KHDOWK�RU�

HFRQRPLF�JURZWK��FDQ�EH�GLIILFXOW�WR�VROYH�HYHQ�ZLWK�YDVW�DPRXQWV�RI�FRPSXWLQJ�SRZHU���

2YHUOD\LQJ�WKHVH�PRGHOV�ZLWK�WLPH�YDU\LQJ�GLVHDVH�G\QDPLFV�DW�WKH�SRSXODWLRQ�OHYHO³DQG�

WKXV�UHTXLULQJ�H[SOLFLW�UHSUHVHQWDWLRQ�RI�WKH�LQWHUDFWLRQV�EHWZHHQ�LQGLYLGXDO�EHKDYLRU�DQG�

GLVHDVH�G\QDPLFV³ZLOO�LQ�PDQ\�FDVHV�EH�LPSRVVLEOH�LQ�WKH�WLPH�IUDPHV�QHHGHG�IRU�SROLF\�

GHFLVLRQV���

7KXV��WR�PRYH�IRUZDUG��HVSHFLDOO\�LQ�WKH�WLPH�IUDPHV�UHTXLUHG�E\�SROLF\PDNHUV���FRPSURPLVHV�

PXVW�EH�PDGH��7KDW�LV��HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�ZRXOG�QHHG�WR�QRW�RQO\�GLVFXVV�GDWD�

�
��)RU�H[DPSOH��DEVHQW�IXUWKHU�DVVXPSWLRQV��VXFK�PRGHOV�PD\�KDYH�PDQ\�GLIIHUHQW�VROXWLRQV��PXOWLSOLFLW\�RI�
HTXLOLEULD��DQG�VR�HYHQ�ZLWK�PDVVLYH�FRPSXWLQJ�SRZHU��WKH�UHVHDUFKHU�KDV�OLWWOH�JXLGDQFH�DV�WR�ZKLFK�VROXWLRQ�
LV�WKH�ULJKW�RQH��7KLV�LVVXH�LOOXVWUDWHV�WKH�W\SH�RI�KLJKO\�WHFKQLFDO�LVVXH�WKDW�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�
VKRXOG�GLVFXVV�ZKHQ�GHYHORSLQJ�PRGHOV��SUHIHUDEO\�EHIRUH�RIIHULQJ�DGYLFH�WR�SROLF\PDNHUV��
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SULRULWLHV��EXW�DOVR�PRGHOLQJ�SULRULWLHV��LQFOXGLQJ�WKH�IDFWRUV�WKH\�FRXOG�OLYH�ZLWKRXW�DQG�WKH�

VLPSOLILFDWLRQV�WKH\�ZRXOG�EH�ZLOOLQJ�WR�PDNH�WR�DFFRPPRGDWH�WKH�RWKHU�ILHOG�LQ�MRLQW�PRGHOLQJ�

HIIRUWV��$QG�WKHVH�GLVFXVVLRQV�ZRXOG�QHHG�WR�EHJLQ�EHIRUH�WKH�QH[W�SDQGHPLF�RFFXUV��7KH�ZLQQHUV�RI�

WKLV�VRUW�RI�GLDORJXH�DUH�SROLF\PDNHUV�DQG�WKH�SXEOLF�DW�ODUJH��

6HFWLRQ����$Q�,OOXVWUDWLYH�([DPSOH��5HVWDXUDQW�&DSDFLW\�LQ�WKH�&RQWH[W�RI�&29,'����

7R�SURYLGH�DQ�DQFKRULQJ�H[DPSOH�RI�WKH�GLIIHUHQFHV�LQ�DSSURDFK�FRPPRQO\�WDNHQ�E\�

HSLGHPLRORJLFDO�DQG�HFRQRPLF�SDQGHPLF�PRGHOV��RXU�JURXS�RI�VFKRODUV�FRQVWUXFWHG�D�K\SRWKHWLFDO�

H[DPSOH�LQ�ZKLFK�D�PRGHO�PLJKW�LQIRUP�SROLF\�GHFLVLRQV�UHODWHG�WR�&29,'�����:H�VHWWOHG�RQ�

UHVWDXUDQW�FDSDFLW\�UHVWULFWLRQV�DV�D�WDQJLEOH�VFHQDULR�LQ�ZKLFK�ERWK�HSLGHPLRORJLFDO�DQG�HFRQRPLF�

GDWD�DQG�DSSURDFKHV�FRXOG�EH�EURXJKW�WR�EHDU��7R�FODULI\�WKH�WKRXJKW�SURFHVV��ZH�PDGH�D�VHULHV�RI�

VLPSOLI\LQJ�DVVXPSWLRQV��6SHFLILFDOO\��ZH�OLPLWHG�RXU�GLVFXVVLRQ�WR���D��D�SROLF\�UHVSRQVH�RQ�WKH�OHYHO�

RI�D�VPDOO��WR�PRGHUDWH�VL]HG�FLW\��DVVXPLQJ�W\SLFDO�SDWWHUQV�RI�PRYHPHQW�LPPLJUDWLRQ�HPLJUDWLRQ��

�E��D�GHFLVLRQ�RI�ZKHWKHU�ZKHQ�WR�LPSOHPHQW�D�����FDSDFLW\�UHVWULFWLRQ�RQ�UHVWDXUDQWV��ZLWKRXW�

H[SOLFLW�FRQVLGHUDWLRQ�RI�RWKHU�SROLF\�RSWLRQV��H�J���RWKHU�FDSDFLW\�UHVWULFWLRQV��PDVNLQJ�PDQGDWHV��

HWF����DQG��F��D�VLWXDWLRQ�LQ�ZKLFK�&29,'����FDVHV�KDG�EHJXQ�WR�ULVH��EXW�QRW�WR�WKH�OHYHO�DW�ZKLFK�

UHVWDXUDQW�FDSDFLW\�UHVWULFWLRQV�ZRXOG�\HW�KDYH�EHHQ�LPSOHPHQWHG��L�H���ZH�GLG�QRW�FRQVLGHU�WKH�

TXHVWLRQ�RI�ZKHQ�WR�VWUHQJWKHQ�DQG�RU�UHPRYH�H[LVWLQJ�UHVWULFWLRQV���

)DFHG�ZLWK�WKLV�VFHQDULR��HSLGHPLRORJLVWV�UHVSRQGHG�E\�VXJJHVWLQJ�WKH\�ZRXOG�EXLOG�D�PRGHO�RI�

GLVHDVH�VSUHDG�LQ�WKH�SRSXODWLRQ��7KH�SULPDU\�RXWFRPH�ZRXOG�EH�UHODWHG�WR�KHDOWK³FDVHV��GHDWKV��RU�

,&8�GHPDQG�YV��FDSDFLW\�GXULQJ�WKH�FXUUHQW�ZDYH³ZLWKRXW�DQ�DWWHPSW�WR�IRUHFDVW�GLVHDVH�EXUGHQ�

IDU�LQWR�WKH�IXWXUH��7KH�PRGHO�ZRXOG�QHHG�WR�EH�FDOLEUDWHG�WR�WKH�OHYHO�RI�GLVHDVH�LQ�WKH�FLW\³WKXV��D�

IDWDOO\�IODZHG�PRGHO�PLJKW�EH�RQH�WKDW�FRXOG�QRW�DSSURSULDWHO\�UHSOLFDWH�FXUUHQW�GLVHDVH�LQFLGHQFH�LQ�
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GLIIHUHQW�SRSXODWLRQ�JURXSV��H�J���DFFRUGLQJ�WR�DJH��UDFH�RU�FHQVXV�WUDFW��WKDW�PLJKW�EH�UHOHYDQW�WR�

UHVWDXUDQW�SDWURQDJH��.H\�GDWD�WR�LQIRUP�WKH�PRGHO�ZRXOG�OLNHO\�LQFOXGH�SRSXODWLRQ�FRQWDFW�SDWWHUQV�

DFURVV�VHWWLQJV�DQG�SRSXODWLRQ�JURXSV��WHVWLQJ�G\QDPLFV�SURGXFLQJ�REVHUYHG�FDVH�UDWHV��DQG�OHYHOV�RI�

YDFFLQDWLRQ�LPPXQLW\�DPRQJ�UHVWDXUDQW�JRHUV�DQG�ZRUNHUV��H�J���ZDLW�VWDII��FRRNV��HWF����7KH�IDFW�

WKDW�SHRSOH�PLJKW�FKDQJH�WKHLU�EHKDYLRU�LQ�D�YDULHW\�RI�ZD\V��ERWK�LQ�UHVSRQVH�WR�ULVLQJ�LQIHFWLRQV�

DQG�WR�WKH�SROLF\��ZDV�FRQVLGHUHG�VRPHWKLQJ�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQ�D�VLPSOH�PDQQHU��H�J���D�

IUDFWLRQ�RI�SHRSOH�PD\�JR�WR�WKH�FORVHVW�WRZQ�ZLWKRXW�FRQVWUDLQWV���EXW�PRUH�GHWDLO�ZRXOG�

EH�GLIILFXOW�WR�LQFRUSRUDWH�LQ�D�VWDQGDUG�GLVHDVH�WUDQVPLVVLRQ�IUDPHZRUN�JLYHQ�H[LVWLQJ�GDWD��6RPH�

HSLGHPLRORJLVWV�KLJKOLJKWHG�WKH�HIILFLHQF\�DQG�LPSRUWDQFH�RI�HDUO\�LQWHUYHQWLRQ��WKDW�IDVWHU�

LPSOHPHQWDWLRQ�RI�UHVWULFWLRQV�FRXOG�SUHYHQW�IXWXUH�H[SRQHQWLDO�VSUHDG��

%\�FRQWUDVW��HFRQRPLVWV�UHVSRQGHG�E\�VXJJHVWLQJ�WKH\�ZRXOG�EXLOG�D�PRGHO�RI�LQGLYLGXDOV�

VHHNLQJ�WR�PD[LPL]H�SHUVRQDO�XWLOLW\��7KH�SULPDU\�REMHFWLYH�RI�WKH�PRGHO�ZRXOG�EH�WR�LGHQWLI\�SROLF\�

RSWLRQV�WKDW�ZRXOG�QRW�RQO\�FRQVLGHU�FRVWV�RI�LQIHFWLRQV��EXW�DOVR�RI�EXVLQHVV�FORVXUHV�DQG�

XQHPSOR\PHQW��JLYHQ�SHRSOH·V�OLNHO\�EHKDYLRU��,Q�RWKHU�ZRUGV��DQ�LQGLYLGXDO·V�EHKDYLRU�UHVSRQGV�

ERWK�WR�WKH�SROLF\�DQG�WR�IDFWRUV�LQIOXHQFLQJ�WKHLU�RZQ�KHDOWK�ZHDOWK�WUDGH�RIIV��.H\�WR�FRQVWUXFWLQJ�

D�PHDQLQJIXO�XWLOLW\�IXQFWLRQ�ZRXOG�EH�WR�HVWLPDWH�WKH�YDULRXV�FRQWULEXWLRQV�RI�GLIIHUHQW�IDFWRUV��H�J���

LQFRPH��GLVHDVH�ULVN��DELOLW\�WR�HDW�RXW��WR�LQGLYLGXDO�XWLOLW\³LQ�RWKHU�ZRUGV��KRZ�LQGLYLGXDOV�ZRXOG�

WUDGH�RII�GLIIHUHQW�FKRLFHV��7KH�PRGHO�ZRXOG�QHHG�WR�LQFRUSRUDWH�ULFK�DQG�YDULHG�HQGRJHQRXV�

EHKDYLRU�FKDQJH³WKXV��D�IDWDOO\�IODZHG�PRGHO�PLJKW�EH�RQH�WKDW�FRXOG�QRW�DFFRXQW�IRU�DFWLYLWLHV�

VXFK�DV�JRLQJ�RXWVLGH�WKH�FLW\�OLPLWV�WR�HDW�RXW�RU�FKRRVLQJ�WR�HDW�DW�KRPH�LQ�UHVSRQVH�WR�SHUFHLYHG�

ULVN�RI�GLVHDVH�WUDQVPLVVLRQ��QRW�LPSRVHG�E\�WKH�SROLF\�FKDQJH�LWVHOI����.H\�GDWD�WR�LQIRUP�WKH�PRGHO�

ZRXOG�LQFOXGH�YDULDEOHV�GHVFULELQJ�GHPDQG�IRU�UHVWDXUDQWV�DQG�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�

�
��,Q�%DOWLPRUH�&LW\��IRU�H[DPSOH��SROLFLHV�VXFK�DV�LQGRRU�PDVN�ZHDULQJ�KDYH�EHHQ�PRUH�UHVWULFWLYH�WKDQ�LQ�
%DOWLPRUH�&RXQW\��ZKLFK�PHDQV�PDQ\�SHRSOH�ZLVKLQJ�WR�DYRLG�UHVWULFWLRQV�FDQ�GR�VR�DIWHU�D����PLQXWH�GULYH��
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WKDW�DIIHFW�LW��DORQJ�ZLWK�LQGLFDWRUV�RI�KRZ�ORQJ�UHVWDXUDQWV�FRXOG�VXUYLYH�ILQDQFLDOO\�XQGHU�D�FDSDFLW\�

UHVWULFWLRQ��WKH�LPSDFW�RI�VXFK�D�UHVWULFWLRQ�RQ�SHUVRQDO�LQFRPHV��DQG�ORQJ�WHUP�LPSDFWV�RQ�WKH�

HFRQRP\�RI�WKH�FLW\��H�J���WD[�UHYHQXHV�DQG�FLW\�VHUYLFHV���7KH�IDFW�WKDW�UHVWDXUDQWV�FRXOG�FRQWULEXWH�

WR�FLW\�ZLGH�GLVHDVH�WUDQVPLVVLRQ�ZDV�FRQVLGHUHG�LPSRUWDQW�EXW�GLIILFXOW�WR�LQFRUSRUDWH�LQ�GHWDLO�LQ�D�

VWDQGDUG�HFRQRPLF�PRGHOLQJ�IUDPHZRUN��7KXV��WKH�SODQ�ZRXOG�EH�WR�FDSWXUH�EURDG�FRQWRXUV�RI�

GLVHDVH�VSUHDG��H�J���UHO\LQJ�RQ�D�IRXU�FRPSDUWPHQW�6(,5�PRGHO��EXW�ZLWKRXW�DGGLWLRQDO�GHWDLO��6RPH�

HFRQRPLVWV�VXJJHVWHG�FDSDFLW\�UHVWULFWLRQV�PD\�QRW�KDYH�PHDQLQJIXO�HIIHFWV�RQ�&29,'�UHODWHG�

KHDOWK�RXWFRPHV�DIWHU�DFFRXQWLQJ�IRU�SHRSOH·V�HQGRJHQRXV�UHVSRQVHV�WR�D�SDQGHPLF�ZDYH�DQG�WKH�

OLNHOLKRRG�RI�FLUFXPYHQWLQJ�WKH�SROLF\��H�J���JRLQJ�WR�UHVWDXUDQWV�LQ�RWKHU�FRXQWLHV���

,Q�VXPPDU\��LQ�VXJJHVWLQJ�PRGHOV�WR�HYDOXDWH�UHVWDXUDQW�FDSDFLW\�FRQVWUDLQWV�GXULQJ�D�SDQGHPLF��

H[SHUWV�LQ�HDFK�GLVFLSOLQH�FRQVLGHUHG��DW�OHDVW�WR�VRPH�H[WHQW��ERWK�LQGLYLGXDO�EHKDYLRU�DQG�WKH�

VSUHDG�RI�LOOQHVV��EXW�QHJOHFWHG�HOHPHQWV�WKDW�WKH�RWKHU�GLVFLSOLQH�ZRXOG�FRQVLGHU�WR�EH�HVVHQWLDO��

0HPEHUV�RI�ERWK�GLVFLSOLQHV�DJUHHG��DW�OHDVW�LQ�SULQFLSOH��RQ�WKH�LPSRUWDQFH�RI���D��FRQVLGHULQJ�

KHDOWK�DQG�HFRQRPLF�RXWFRPHV�WRJHWKHU���E��XVLQJ�GDWD�WR�LQIRUP�GLIIHUHQWLDO�GLVHDVH�WUDQVPLVVLRQ�

�L�H���PL[LQJ�SDWWHUQV��LQIHFWLRQ�SURJUHVVLRQ��DQG�HQGRJHQRXV�EHKDYLRUDO�UHVSRQVHV��DQG��F��PDNLQJ�

WKH�PRGHO�UHDOLVWLF�LQ�WHUPV�RI�GLVHDVH�EXUGHQ�DQG�KXPDQ�EHKDYLRU��+RZHYHU��WKH�UHODWLYH�

SULRULWL]DWLRQ�RI�WKHVH�GLIIHUHQW�HOHPHQWV�GLIIHUHG�GUDPDWLFDOO\��(SLGHPLRORJLVWV�ZHUH�ZLOOLQJ�WR�

DFFHSW�VWURQJ�VLPSOLI\LQJ�DVVXPSWLRQV�LQ�WKH�UHDOP�RI�HFRQRPLF�RXWFRPHV��GDWD�RQ�HQGRJHQRXV�

EHKDYLRU��DQG�WKH�PHFKDQLVPV�E\�ZKLFK�LQGLYLGXDO�SHRSOH�PLJKW�UHVSRQG�WR�SROLFLHV��ZKHUHDV�

HFRQRPLVWV�ZHUH�ZLOOLQJ�WR�DFFHSW�HTXDOO\�VWURQJ�DVVXPSWLRQV�UHJDUGLQJ�RXWFRPHV�RI�GLVHDVH�VSUHDG��

GDWD�RQ�KHWHURJHQHRXV�PL[LQJ�SDWWHUQV��DQG�UHDOLVP�LQ�WHUPV�RI�FDOLEUDWLQJ�WKH�PRGHO�WR�SRSXODWLRQ�

OHYHO�GLVHDVH�EXUGHQ���
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7KXV��HYHQ�WKRXJK�WKH�PHWKRGV�SURSRVHG�UHOLHG�RQ�VRPHZKDW�VLPLODU�PDWKHPDWLFDO�WRROV��DQG�

FRXOG�EH�XQGHUVWRRG�DW�D�EDVLF�OHYHO�E\�ERWK�JURXSV�RQ�SXUHO\�WHFKQLFDO�JURXQGV���GLVFXVVDQWV�

UHDOL]HG�WKDW�GLIIHUHQFHV�LQ�RXU�UHVSHFWLYH�GLVFLSOLQDU\�IRFL�FRXOG�TXLWH�SODXVLEO\�OHDG�WR�GLIIHUHQW�

SROLF\�UHFRPPHQGDWLRQV�HYHQ�WKRXJK�ERWK�JURXSV�RSHQO\�UHFRJQL]H�ERWK�WKH�VHULRXVQHVV�RI�WKH�

KHDOWK�FULVLV�DQG�WKH�KHDOWK�ZHDOWK�WUDGHRIIV�VRFLHW\�IDFHV�GXULQJ�VXFK�D�FULVLV��)RU�H[DPSOH��WKH�

JURXS�SUHGLFWHG�WKDW�D�PRGHO�IRFXVHG�RQ�KHDOWK�RXWFRPHV�FRXOG�SURYLGH�VXSSRUW�IRU�GHFLVLYH�DFWLRQ�

WR�FRQVWUDLQ�UHVWDXUDQW�FDSDFLW\��&RQYHUVHO\��D�PRGHO�HPSKDVL]LQJ�WKDW�LQGLYLGXDOV�PD\�VWD\�KRPH�

UHJDUGOHVV�RI�WKH�SROLF\��RU�ZRXOG�VXEVWLWXWH�HTXDOO\�RU�PRUH�KD]DUGRXV�EHKDYLRUV�LQ�UHVSRQVH�WR�D�

FDSDFLW\�FRQVWUDLQW��ZRXOG�OLNHO\�SURYLGH�VXSSRUW�IRU�WKH�LGHD�WKDW�WKH�SROLF\�ZRXOG�EH�PLQLPDOO\�

SURGXFWLYH�RU�SHUKDSV�HYHQ�FRXQWHUSURGXFWLYH��ZKLOH�DOVR�WKUHDWHQLQJ�WKH�ORFDO�HFRQRP\���

(QFRXUDJLQJO\��WKURXJK�WKLV�GLVFXVVLRQ��ERWK�JURXSV�UHFRJQL]HG�WKDW�WKH�HSLGHPLRORJLF�PRGHO�

IDLOHG�WR�DFFRXQW�IRU�LPSRUWDQW�KHDOWK�ZHDOWK�WUDGHRIIV�DQG�SRWHQWLDOO\�UXLQRXV�HFRQRPLF�

FRQVHTXHQFHV�RI�UHVWULFWLYH�KHDOWK�SROLFLHV��%RWK�JURXSV�DOVR�UHFRJQL]HG�WKDW�WKH�HFRQRPLF�PRGHO�

IDLOHG�WR�DFFRXQW�IRU�SRWHQWLDOO\�FDWDVWURSKLF�LPSDFWV�RI�WUDQVPLVVLRQ�KRWVSRWV�RQ�LQIHFWLRQ�UDWHV�DQG�

PRUWDOLW\�RI�OHVV�UHVWULFWLYH�KHDOWK�SROLFLHV��$�FRPELQHG�DSSURDFK�WDNLQJ�WKHVH�YDULRXV�IDFWRUV�LQWR�

DFFRXQW�FRXOG�OHDG�WR�D�FRQVHQVXV�YLHZ�DERXW�WKH�SROLF\��

6HFWLRQ����%HQHILWV�WR�D�&RPELQHG�$SSURDFK�

7KH�H[DPSOH�DERYH�LOOXVWUDWHV�WKH�SRWHQWLDO�EHQHILWV�RI�FORVHU�FROODERUDWLRQ�EHWZHHQ�HFRQRPLVWV�DQG�

HSLGHPLRORJLVWV�LQ�HFRQRP\�ZLGH�SDQGHPLF�PRGHOLQJ��DQG��LQGHHG��RWKHU�HFRQRP\�ZLGH�SXEOLF�

KHDOWK�FULVHV���)LUVW��H[SHUWV�LQ�ERWK�ILHOGV�KDYH�WKH�FDSDFLW\�WR�LPSURYH�PRGHOV�IURP�WKH�RWKHU�

GLVFLSOLQH��QRW�OHDVW�E\�VLPSO\�LGHQWLI\LQJ�FULWLFDO�RPLVVLRQV�DQG�H[SODLQLQJ�WKHLU�LPSRUWDQFH��)RU�

H[DPSOH��DV�HFRQRPLVWV�ZHUH�GHVFULELQJ�WKHLU�SURSRVHG�PRGHOLQJ�DSSURDFK��HSLGHPLRORJLVWV�LQ�RXU�
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JURXS�FRXOG�TXLFNO\�GHVFULEH�KRZ�VXFK�PRGHOV�FRXOG�GR�D�EHWWHU�MRE�RI�LQFRUSRUDWLQJ�NH\�IHDWXUHV�RI�

WKH�XQGHUO\LQJ�WUDQVPLVVLRQ�G\QDPLFV�DQG�FDOLEUDWLQJ�WR�SRSXODWLRQ�OHYHO�HSLGHPLRORJLFDO�LQGLFDWRUV��

6LPLODUO\��ZKHQ�HSLGHPLRORJLVWV�GHVFULEHG�WKHLU�PRGHO��HFRQRPLVWV�UDSLGO\�ZHLJKHG�LQ�DV�WR�KRZ�

ULFKHU�KHWHURJHQHLW\�LQ�HQGRJHQRXV�EHKDYLRUDO�UHVSRQVHV�FRXOG�EH�LQFOXGHG��7KXV��LW�LV�QRW�WKDW�

HLWKHU�GLVFLSOLQH·V�PRGHOLQJ�DSSURDFK�ZDV�LQFDSDEOH�RI�DFFRXQWLQJ�IRU�WKH�SULRULWLHV�RI�WKH�RWKHU��

UDWKHU��WKH�´IDWDO�IODZVµ�LGHQWLILHG�LQ�HDFK�GLVFLSOLQH·V�PRGHO�ODUJHO\�UHIOHFWHG�D�IDLOXUH�WR�SULRULWL]H�

HOHPHQWV�WKDW�H[SHUWV�IURP�WKH�RWKHU�GLVFLSOLQH�FRQVLGHUHG�FUXFLDO��6HFRQG��WKURXJK�FORVHU�

FRPPXQLFDWLRQ��WKH�LQWULQVLF�ELDVHV�RI�HDFK�ILHOG�PD\�EH�SDUWLDOO\�PLWLJDWHG��(SLGHPLRORJLFDO�PRGHOV�

FRXOG��IRU�H[DPSOH��EH�FRQVWUXFWHG�WKDW�SODFH�PRUH�HPSKDVLV�RQ�LQGLYLGXDO�EHKDYLRU�DQG�

SUHIHUHQFHV³ZKLOH�HFRQRPLF�PRGHOV�FRXOG�VLPLODUO\�EH�GHYHORSHG�WKDW�LQFRUSRUDWH�JUHDWHU�

FRQVLGHUDWLRQ�QRW�RQO\�RI�GLVHDVH�VSUHDG�LWVHOI��EXW�DOVR�RI�VSHFLILF�KHDOWK�UHODWHG�FRQVWUDLQWV��H�J���

,&8�EHGV��PHGLFDO�SHUVRQQHO��DQG�YHQWLODWRUV���7KLUG��EULQJLQJ�HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�

WRJHWKHU�FRXOG�UHVXOW�LQ�UHFRPPHQGDWLRQV�WKDW�PLJKW�EH�EHWWHU�WUXVWHG�E\�GHFLVLRQ�PDNHUV³DQG�E\�

H[WHQVLRQ��WKH�JHQHUDO�SXEOLF��5DWKHU�WKDQ�KDYLQJ�WR�GHFLGH�EHWZHHQ�PRGHOV�ZLWK�GLVMRLQWHG��RU�HYHQ�

FRPSHWLQJ��UHVXOWV��SROLF\PDNHUV�FRXOG�LQVWHDG�EH�SUHVHQWHG�ZLWK�D�PRUH�KROLVWLF�DQG�EDODQFHG�

SLFWXUH��ZLWK�ERWK�GLVFLSOLQHV��DQG�WKHLU�SRWHQWLDO�GLVDJUHHPHQWV��UHSUHVHQWHG�LQ�WKH�VDPH�VHW�RI�

UHVXOWV��UHFRPPHQGDWLRQV��DQG�FRQVLGHUDWLRQV��

6HFWLRQ����$�3DWK�)RUZDUG�

,Q�D�VHWWLQJ�RI�XQFRQVWUDLQHG�WLPH��UHVRXUFHV��DQG�GDWD��WKH�LGHDO�PRGHO�IRU�LQIRUPLQJ�HFRQRP\�ZLGH�

SDQGHPLF�SROLF\�ZRXOG�OLNHO\�EH�D�KLJKO\�GHWDLOHG�IUDPHZRUN�LQFOXGLQJ�PXOWLSOH�UHSUHVHQWDWLYH�

SRSXODWLRQV��RQH�EXLOW�E\�D�PXOWLGLVFLSOLQDU\�WHDP�LQFOXGLQJ�HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�DQG�

LQFRUSRUDWLQJ�JUDQXODU�GHWDLO�RQ�ELRORJ\��GLVHDVH�WUDQVPLVVLRQ��DQG�LQGLYLGXDO�EHKDYLRU��7KH�PRGHO�

ZRXOG�DOVR�LQFRUSRUDWH�VSHFLILF�KHDOWK�UHODWHG�UHVRXUFHV�DQG�FRQVWUDLQWV��H�J���,&8�EHGV�DQG�
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SHUVRQQHO��DORQJ�ZLWK�HFRQRPLF�FRQVLGHUDWLRQV��H�J���XQHPSOR\PHQW�DQG�EXVLQHVV�FORVXUH���0RUH�

HODERUDWH�PRGHOV�FRXOG�HPHUJH�WKDW�LQFRUSRUDWHG�HYHQ�PRUH�IHDWXUHV��H�J���PLVLQIRUPDWLRQ��PHGLFDO�

SHUVRQQHO�IDWLJXH��VKLIWLQJ�QRUPV�VXUURXQGLQJ�LQIHFWLRQ�DYRLGDQW�EHKDYLRU��RU�WKH�ORQJ�WHUP�

FRQVHTXHQFHV�RI�HGXFDWLRQDO�DWWDLQPHQW�JDSV���7KH�PRGHO�ZRXOG�DOVR�QHHG�WR�EH�EXLOW�WR�LQFRUSRUDWH�

QHZ�VFLHQWLILF�UHVXOWV�DV�ZH�EHJLQ�WR�UHVROYH�VRPH�RI�WKH�XQFHUWDLQW\�VXUURXQGLQJ�D�QRYHO�SDWKRJHQ��

7KLV�LV�D�ORIW\�JRDO��D�SURMHFW�WKDW�ZH�EHOLHYH�VKRXOG�EH�SXUVXHG�HYHQWXDOO\��,W�ZRXOG�OLNHO\�WDNH�\HDUV�

WR�GHYHORS�DQG�UHTXLUH�XQSUHFHGHQWHG�UHVRXUFHV�DQG�FROODERUDWLRQ�EXW�FRXOG�LPSURYH�SROLF\�GXULQJ�

IXWXUH�FULVHV��+RZHYHU��WKLV�ORQJHU�WHUP�ZRUN�UHTXLUHV�D�IRXQGDWLRQ�RI�PXWXDO�WUXVW�DQG�

XQGHUVWDQGLQJ��ZKLFK�PXVW�ILUVW�EH�EXLOW��

'XULQJ�D�UDSLGO\�HYROYLQJ�SDQGHPLF��TXLFN�GHFLVLRQV�DUH�QHFHVVDU\��PRGHOLQJ�UHVRXUFHV�DUH�

OLPLWHG��GDWD�VRXUFHV�DUH�QHYHU�FRPSOHWH��XQFHUWDLQW\�DERXQGV��XQH[SHFWHG�FLUFXPVWDQFHV�DULVH��QHZ�

LQIRUPDWLRQ�HPHUJHV��DQG�WKH�LGHDO�LQIUDVWUXFWXUH�FDQQRW�EH�EXLOW�RYHUQLJKW��,W�LV�WKHUHIRUH�XQOLNHO\�

WKDW�WKH�IXOO�PRGHOLQJ�LQIUDVWUXFWXUH�QHFHVVDU\�WR�SODQ�IRU�DQ\�JLYHQ�SDQGHPLF�FDQ�EH�IXOO\�

DQWLFLSDWHG�LQ�DGYDQFH��$�SUDJPDWLF�SDWK�IRUZDUG��WKHUHIRUH��PLJKW�DGGUHVV�WKH�TXHVWLRQ��´+RZ�FDQ�

HSLGHPLRORJLVWV��HFRQRPLVWV��DQG�RWKHU�H[SHUWV�VWDUW�ZRUNLQJ�WRJHWKHU�WR�SURGXFH�D�FRKHUHQW�

HYLGHQFH�EDVH�IRU�SDQGHPLF�SROLF\PDNLQJ�LQ�WKH�FRQWH[W�RI�NQRZQ�FRQVWUDLQWV"µ�:H�SURSRVH�D�VL[�

VWHS�DSSURDFK�LQ�UHVSRQVH��
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)LJXUH����6L[�6WHSV�7RZDUG�%ULQJLQJ�(SLGHPLRORJLVWV�DQG�(FRQRPLVWV�7RJHWKHU�IRU�
(YLGHQFH�%DVHG�3DQGHPLF�'HFLVLRQ�0DNLQJ��

�

$Q�LQLWLDO�VWHS�WRZDUG�EULQJLQJ�HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�WRJHWKHU�LV�WR�OHDUQ�HDFK�RWKHU·V�

ODQJXDJH�DQG�SULRULWLHV��,I�HFRQRPLVWV�OHDUQ�ZK\�HSLGHPLRORJLVWV�YDOXH�PRGHO�FRPSRQHQWV�VXFK�DV�

XQELDVHG�SRSXODWLRQ�OHYHO�GDWD��FDOLEUDWLRQ�WR�WLPH�GHSHQGHQW�GLVHDVH�EXUGHQ��DQG�VHFRQGDU\�

WUDQVPLVVLRQ��DQG�HSLGHPLRORJLVWV�EHJLQ�WR�XQGHUVWDQG�ZK\�HFRQRPLVWV�XVH�XWLOLW\�IXQFWLRQV��

WUDGHRIIV��DQG�HQGRJHQRXV�EHKDYLRU��WKHQ�H[SHUWV�IURP�ERWK�ILHOGV�FDQ�EH�PRUH�FDUHIXO�LQ�

FRQVWUXFWLQJ�WKHLU�RZQ�PRGHOV��$IWHU�GHYHORSLQJ�VRPHWKLQJ�RI�D�VKDUHG�YRFDEXODU\��HFRQRPLVWV�DQG�

HSLGHPLRORJLVWV�FRXOG�EHJLQ�WR�IRUP�WHDPV��EHIRUH�WKH�QH[W�SDQGHPLF�RFFXUV��ZKHUH�WKH\�FRXOG�QRW�

RQO\�FRQWLQXH�WR�OHDUQ�HDFK�RWKHU·V�ODQJXDJH�EXW�DOVR�REVHUYH�KRZ�WKRVH�SULRULWLHV�SOD\�RXW�LQ�

SUDFWLFH��6XFK�FROODERUDWLRQ�QHHG�QRW��DW�WKLV�VWDJH��LQYROYH�GHYHORSLQJ�D�VXLWH�RI�FRQVHQVXV�PRGHOV�

WR�EH�IUXLWIXO��5DWKHU��H[SHUWV�IURP�ERWK�GLVFLSOLQHV�PLJKW�VWLOO�ZRUN�LQ�WKHLU�RZQ�GRPDLQV��EXW�E\�

REVHUYLQJ�KRZ�PHPEHUV�RI�WKH�RWKHU�GLVFLSOLQH�WKLQN�DQG�DFW��PXWXDO�WUXVW�DQG�UHVSHFW�ZRXOG�OLNHO\�

HPHUJH��

%H\RQG�WKH�H[SHULHQFH�RI�ODQJXDJH�OHDUQLQJ�DQG�WUXVW�EXLOGLQJ��HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�

FDQ�DOVR�ZRUN�WRJHWKHU�WR�DFKLHYH�FRPPRQ�JRDOV��,Q�D�WKLUG�VWHS��IRU�H[DPSOH��H[SHUWV�IURP�HDFK�

GLVFLSOLQH�WDVNHG�ZLWK�JXLGLQJ�VSHFLILF�SROLF\�FRXOG�FRPH�WRJHWKHU�ZLWK�WKHLU�SRWHQWLDOO\�FRPSHWLQJ�

PRGHOV�WR�H[SOLFLWO\�GLVFXVV�WKHLU�DVVXPSWLRQV��WKXV�VXEMHFWLQJ�WKHP�WR�FKDOOHQJH�IURP�H[SHUWV�LQ�WKH�

RWKHU�ILHOG��,W�LV�OLNHO\�WKDW�VXFK�DQ�H[HUFLVH�ZRXOG�H[SRVH�DVVXPSWLRQV�QRW�WKRXJKW�LQ�RQH�GLVFLSOLQH�
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WR�EH�SDUWLFXODUO\�VWURQJ�RU�OLPLWLQJ³EXW�SHUFHLYHG�E\�WKH�RWKHU�GLVFLSOLQH�WR�EH�IDWDO��:LWK�VXIILFLHQW�

GLDORJXH��H[SHUWV�LQ�ERWK�ILHOGV�FRXOG�SRWHQWLDOO\�DJUHH�RQ�WKH�PRGHO�PRGLILFDWLRQV�DQG�GDWD�

FROOHFWLRQ�SULRULWLHV�WKDW�ZRXOG�EH�PRVW�FULWLFDO�WR�IXUWKHU�PRGHOLQJ�HIIRUWV��

2QFH�D�URXJK�FRQVHQVXV�LV�GHYHORSHG�EHWZHHQ�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�ZLWK�UHVSHFW�WR�

FULWLFDO�DVVXPSWLRQV�DQG�GDWD�JDSV��D�VXIILFLHQW�IRXQGDWLRQ�VKRXOG�H[LVW�IRU�XVHIXO�FRPELQHG�PRGHO�

EXLOGLQJ�H[HUFLVHV�EHWZHHQ�WKH�GLVFLSOLQHV��,Q�EXLOGLQJ�D�FRQVHQVXV�PRGHO��H[SHUWV�IURP�ERWK�ILHOGV�

ZRXOG�EH�H[SOLFLWO\�IRUFHG�WR�PDNH�FRPSURPLVHV�DQG�WKXV�FRPH�WR�WHUPV�ZLWK�WKHLU�RZQ�XQGHUO\LQJ�

GLVFLSOLQDU\�SKLORVRSKLFDO�ELDVHV³DQG�SRWHQWLDOO\�RYHUFRPH�WKHP��)LQDOO\��ZKHWKHU�RU�QRW�

HSLGHPLRORJLVWV�DQG�HFRQRPLVWV�FDQ�VXFFHHG�LQ�EXLOGLQJ�FRPELQHG�PRGHOV��ZH�PXVW�OHDUQ�WR�SURYLGH�

FRQVLVWHQW�DQG�KDUPRQLRXV�PHVVDJLQJ��RU�FOHDUO\�DUWLFXODWHG�UHDVRQV�IRU�GLVFUHSDQFLHV��WR�GHFLVLRQ�

PDNHUV��2QO\�LQ�WKLV�IDVKLRQ�FDQ�GHFLVLRQ�PDNHUV�UHFHLYH�H[SHUW�DGYLFH�DV�WR�KRZ�WKH\�FDQ�

DSSURSULDWHO\�EDODQFH�WKH�SULRULWLHV�RI�HSLGHPLRORJ\�DQG�HFRQRPLFV³UDWKHU�WKDQ�VLPSO\�UHFHLYLQJ�

VLORHG�DGYLFH�IURP�HDFK�VLGH�DQG�EHLQJ�IRUFHG�WR�PDNH�GHFLVLRQV�EHWZHHQ�WKH�WZR�RQ�WKHLU�RZQ��

,Q�VXPPDU\��ZKLOH�HFRQRPLVWV�DQG�HSLGHPLRORJLVWV�RIWHQ�FRQVWUXFW�PRGHOV�WKDW�SURYLGH�

GLIIHUHQW³HYHQ�FRPSHWLQJ³UHVXOWV��WKLV�DSSDUHQW�FRQIOLFW�UHIOHFWV�PRUH�WKH�SKLORVRSKLFDO�DQG�

WKHRUHWLFDO�XQGHUSLQQLQJV�RI�HDFK�GLVFLSOLQH��UDWKHU�WKDQ�D�ODFN�RI�PHWKRGRORJLFDO�GHSWK�RQ�HLWKHU�

VLGH��%RWK�ILHOGV�VWUXJJOH�WUHPHQGRXVO\�ZLWK�GDWD�OLPLWDWLRQV��EXW�LQ�WKH�IDFH�RI�OLPLWHG�GDWD��WKH\�

RIWHQ�PDNH�GLIIHUHQW�W\SHV�RI�DVVXPSWLRQV�WKDW�UHIOHFW�GLIIHUHQW�SULRULWLHV��7KHVH�GLIIHUHQFHV�FDQ�EH�

RYHUFRPH��KRZHYHU��WKURXJK�D�VWUXFWXUHG�SURFHVV�WKDW�LQYROYHV�ILUVW�OHDUQLQJ�HDFK�RWKHU·V�

ODQJXDJH�SULRULWLHV�DQG�EXLOGLQJ�PXWXDO�UHVSHFW��QH[W�UHFRJQL]LQJ�DVVXPSWLRQV�DQG�GDWD�OLPLWDWLRQV�

RQ�ERWK�VLGHV��DQG�ILQDOO\�ZRUNLQJ�WRJHWKHU�LQ�FURVV�GLVFLSOLQDU\�WHDPV�WR�EXLOG�PRGHOV�WKDW�

LQFRUSRUDWH�HDFK�JURXS·V�PRVW�HVVHQWLDO�SULRULWLHV�DQG�FRPPXQLFDWH�UHVXOWV�WR�GHFLVLRQ�PDNHUV�LQ�D�

FRQVLVWHQW�IDVKLRQ��7KLV�SURFHVV�ZLOO�WDNH�\HDUV�WR�FRPSOHWH��$V�VXFK��VWDUWLQJ�WKLV�GLDORJXH�ZKLOH�WKH�



���
�

OHVVRQV�RI�&29,'����DUH�VWLOO�IUHVK��DQG�EHIRUH�WKH�QH[W�SDQGHPLF�KLWV��FRXOG�QRW�EH�D�PRUH�XUJHQW�
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