
DISCUSSION PAPER SERIES

IZA DP No. 14935

Juan J. Dolado
Airam Guerra

Uncovering the Roots of Obesity-Based 
Wage Discrimination:  
The Role of Job Characteristics

DECEMBER 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. 14935

Uncovering the Roots of Obesity-Based 
Wage Discrimination:  
The Role of Job Characteristics

DECEMBER 2021

Juan J. Dolado
Universidad Carlos III de Madrid, CEPR and IZA

Airam Guerra
Universidad Carlos III de Madrid



ABSTRACT

IZA DP No. 14935 DECEMBER 2021

Uncovering the Roots of Obesity-Based 
Wage Discrimination:  
The Role of Job Characteristics*

This paper investigates the roots of labour market discrimination underlying the negative 

correlation between body fat percentage and wages. Using a large panel dataset of 

individuals drawn from the 1997 National Longitudinal Survey of Youth (NLSY97) for the 

US, we test whether residual wage gaps (once observed differences in productivity related 

to obesity are controlled for) are due to prejudice (taste-based discrimination) or statistical 

discrimination. Our main contribution is to examine how these two types of discrimination 

hinge on a wide range of obese individuals’ specific job and occupational characteristics 

(drawn from the O * Net Online database). Our analysis sheds light on whether 

discrimination originates from the attitudes of clients, fellow-workers or employers. 

We find strong empirical evidence supporting taste-based discrimination against obese 

females, especially as they become older, in jobs requiring frequent communication with 

either clients or employers. The evidence on this issue for males is weaker. These differences 

may be explained both by an over-representation of males among employers and different 

image concerns against people of the same gender.
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�����+RZ�WKH�SUHYDOHQFH�DQG�ULVH�RI�REHVLW\�LPSLQJHV�RQ�WKH�SRSXODWLRQ�ZHOIDUH�DQG�RQ�

HFRQRPLF�JURZWK�KDV�EHHQ�WKH�VXEMHFW�RI�DQ�H[WHQVLYH�OLWHUDWXUH��3KLOLSVRQ�DQG�3RVQHU��

�������7KXV��D�ZLGHO\�HVWDEOLVKHG�IDFW�LQ�WKH�PHGLFDO�OLWHUDWXUH�LV�WKH�H[LVWHQFH�RI�D�VWURQJ�

FDXVDO�UHODWLRQVKLS�EHWZHHQ�H[FHVV�ERG\�IDW�DQG�D�ZLGH�UDQJH�RI�GLVHDVHV��&KURVWRZVND�

HW�DO���������<RXVVHI�HW�DO����������7KH�HFRQRPLFV�OLWHUDWXUH�LQ�WXUQV�KDV�ORQJ�UHFRJQL]HG�

WKH� LQFUHDVLQJ� LPSDFW� RI� RYHUZHLJKW�REHVLW\� RQ� H[SHQGLWXUHV� LQ� KHDOWK� LQVXUDQFH� DQG�

VRFLDO�VHFXULW\�V\VWHPV��7UDVDQGH�DQG�&KDWWHUMHH���������7KLV�HYLGHQFH�KDV�OHG�WKH�:RUOG�

+HDOWK� 2UJDQL]DWLRQ� �:+2�� WRV� GHFODUH� JURZLQJ� REHVLW\� DV� RQH� RI� WKH� PDMRU� KHDOWK�

SUREOHPV�ZRUOGZLGH��DQG�DV�D�JOREDO�HSLGHPLF�VLQFH�������5RKDQD��&KDQGULND�DQG�8SXO��

�������

�

�������,Q�SDUDOOHO�ZLWK�WKHVH�GHYHORSPHQWV��UHVHDUFK�RQ�KRZ�ZDJHV�DQG�REHVLW\�DUH�UHODWHG�

KDV�JDLQHG�ERWK�VFLHQWLILF�DQG�PHGLD�UHOHYDQFH���,Q�SDUWLFXODU��D�UHJXODU�ILQGLQJ�RI�WKLV�

VWUDQG�RI�WKH�OLWHUDWXUH�KDV�EHHQ�D�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�REHVLW\�DQG�IHPDOH�ZDJHV��

PDLQO\� FRQFHQWUDWHG� DPRQJ�ZKLWH�ZRPHQ��ZKLOH� WKH� HYLGHQFH� LV�PRUH� DPELJXRXV� IRU�

PHQ��� � 1RQHWKHOHVV�� WKHUH� LV� QR� ZHOO�HVWDEOLVKHG� FRQVHQVXV� RQ� WKH� VSHFLILF� FKDQQHOV�

OLQNLQJ�ERWK�RXWFRPHV�IRU�HLWKHU�JHQGHU��7KLV�SDSHU�DLPV�DW�ILOOLQJ�WKLV�JDS��

�

5HODWHG�/LWHUDWXUH�5HYLHZ��7ZR�HDUO\�VWXGLHV�RQ�WKLV�WRSLF�DUH�*RUWPDNHU�HW�DO���������

DQG�6DUJHQW�	�%ODQFKIORZHU���������7KHLU�DSSURDFK�FRQVLVWV�RI�UHJUHVVLQJ� � LQGLYLGXDO�

ZDJHV�RQ�D�ODJJHG�YDOXH�RI�D�ERG\�ZHLJKW�PHDVXUH��LQ�DGGLWLRQ�WR�RWKHU�FRQWUROV��WR�JXDUG�

DJDLQVW� UHYHUVH� FDXVDOLW\�� QDPHO\� WKDW� ORZ� LQFRPH� OHDGV� WR� D� SRRUHU� GLHW� DQG� ZRUVH�

SK\VLFDO�FRQGLWLRQ��VHH�&ODUN�HW�DO���������%RWK�VWXGLHV�ILQG�D�QHJDWLYH�DQG�VWDWLVWLFDOO\�

VLJQLILFDQW�UHODWLRQVKLS��SDUWLFXODUO\�DPRQJ�ZRPHQ�DQG�QRW�IRU�PHQ��$�QRWLFHDEOH�FDYHDW��

KRZHYHU��LV�WKDW�WKH�XVH�RI�ODJJHG�UHJUHVVRUV�GRHV�QRW�QHFHVVDULO\�SUHFOXGH�WKH�SRWHQWLDO�

�������������������������������������������������
��%DXP�	�)RUG��������DQG�0DMXPGHU��������H[DPLQH�WKLV�LVVXH�XVLQJ�GDWD�IRU�WKH�86���������/LQ��������
DQG�+XDQJ��<DELNX��3UHYLRV�DQG�.URQHQIHOG��������IRFXV�RQ�7DLZDQ�DQG�&KLQD��UHVSHFWLYHO\��%UXQHOOR�DQG�
'C+RPEUHV��������DQDO\VH�DQ�DJJUHJDWH�VDPSOH�RI�(8�FRXQWULHV��ZKLOH�%R]R\DQ�	�:ROEULQJ��������DQG�
*UHYH��������VWXG\�WKH�FRXQWU\�FDVHV�RI�*HUPDQ\�DQG�'HQPDUN��UHVSHFWLYHO\��
�
��7KH�GLVWLQFWLRQ�DPRQJ�ZKLWHV��EODFNV��KLVSDQLFV��DQG�³RWKHU�UDFHV´�KDV�RQO\�EHHQ�PDGH�LQ�WKH�OLWHUDWXUH�
GHDOLQJ�ZLWK�WKH�86��ZKHUH�GLIIHUHQW�UHVXOWV�IRU�WKHVH�HWKQLF�JURXSV�DUH�IRXQG�UHOHYDQW��VHH�&DZOH\��������
0DMXPGHU�� �������1RQHWKHOHVV�� WR� DYRLG� FRQIXVLRQ�ZLWK� RWKHU� VRXUFHV� RI� GLVFULPLQDWLRQ� GLIIHUHQW� IURP�
REHVLW\��RXU�IRFXV�KHUH�OLHV�H[FOXVLYHO\�RQ�ZKLWH�LQGLYLGXDOV�RI�HLWKHU�JHQGHU��
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H[LVWHQFH� RI� HQGRJHQRXV� IDFWRUV� OHDGLQJ� WR� VRPH� RPLWWHG� YDULDEOH� ELDV� �29%��� 7R�

RYHUFRPH� WKLV� OLPLWDWLRQ��$YHUHWW� DQG�.RUHQPDQ� �������SURSRVH� WR�XVH� WKH�GLIIHUHQFH�

EHWZHHQ�WKH�LQGLYLGXDO
V�ERG\�PDVV�LQGH[��%0,��DQG�WKDW�RI�D�FORVH�UHODWLYH�DV�WKH�UHOHYDQW�

H[SODQDWRU\�YDULDEOH��6XFK�D� WUDQVIRUPDWLRQ�ZRXOG�KHOS�HOLPLQDWH� WKH�29%�FDXVHG�E\�

XQREVHUYDEOH� HQGRJHQRXV� YDULDEOHV�� VXFK� DV� JHQHV� VKDUHG� EHWZHHQ� UHODWLYHV� RU� IDPLO\�

KDELWV� WKDW� FRXOG� DIIHFW� ZHLJKW��� 7KHLU� PDLQ� ILQGLQJ� LV� WKH� ODFN� RI� DQ\� VWDWLVWLFDOO\�

VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�ZDJHV�DQG�REHVLW\�IRU�HLWKHU�JHQGHU��WKRXJK�WKLV�FRXOG�

EH�SRVVLEO\�GXH�WR�WKHLU�VPDOO�VDPSOH�VL]HV��DERXW�����FRXSOHV���,Q�WKH�VDPH�YHLQ��3DJDQ�

DQG�'DYLOD��������DGGUHVV�WKH�HQGRJHQHLW\�SUREOHP�XVLQJ�LQVWUXPHQWDO�YDULDEOHV��VXFK�DV�

IDPLO\�SRYHUW\�OHYHO�DQG�KHDOWK�OLPLWDWLRQV��SOXV�D�VHOI�HVWHHP�LQGLFDWRU���EXW�D�+DXVPDQ�

WHVW�UHMHFWV�WKH�YDOLGLW\�RI�WKH�LQVWUXPHQW�H[FOXVLRQ�UHVWULFWLRQ���

�

�����,Q�OLQH�ZLWK�WKRVH�VWXGLHV��&DZOH\��������XVHV�D�VLPLODU�HVWLPDWLRQ�DSSURDFK��WKLV�WLPH�

LPSOHPHQWHG�LQ�D�PXFK�ODUJHU�VDPSOH�GUDZQ�IURP�WKH������1DWLRQDO�/RQJLWXGLQDO�6XUYH\�

RI�<RXWK��2QFH�DJDLQ��D�QHJDWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�LV�IRXQG�IRU�ZKLWH�ZRPHQ��

ERWK�ZKHQ�D��VHYHQ�\HDU��ODJJHG�ZHLJKW�DQG�WKH�%0,�GLIIHUHQFH�ZLWK�UHVSHFW�WR�D�UHODWLYH�

DUH� FKRVHQ� DV� UHJUHVVRUV��� $V� UHJDUGV� EODFN� DQG� +LVSDQLF�ZRPHQ�� GHVSLWH� � ILQGLQJ� D�

QHJDWLYH�FRUUHODWLRQ��WKHLU�FRHIILFHQWV�DUH�VPDOOHU�LQ�DEVROXWH�YDOXH�WKDQ�WKRVH�RI�ZKLWH�

ZRPHQ�� DQG�HYHQ� ODFN� VWDWLVWLFDO� VLJQLILFDQFH�ZKHQ� WKH�%0,�GLIIHUHQFH� LV�XVHG� DV� WKH�

UHJUHVVRU�RI� LQWHUHVW��5HJDUGLQJ�PHQ�RI� DQ\� UDFH�� WKH�HVWLPDWHG� FRHIILFLHQWV� DUH� HLWKHU�

VWDWLVWLFDOO\�LQVLJQLILFDQW�RU�HYHQ�VOLJKWO\�SRVLWLYH�LQ�WKH�FDVH�RI�ZKLWHV��

�

�����,Q�WXUQ��%DXP�DQG�)RUG��������DQDO\VH�WKLV�LVVXH�XVLQJ�WKH�VDPH�VDPSOH�DV�&DZOH\
V�

�������� WKLV� WLPH� E\�PHDQV� RI� D� SDQHO� GDWD�PRGHO� ZLWK� LQGLYLGXDO� IL[HG� HIIHFWV� �)(��

HVWLPDWHG� LQ� ILUVW�GLIIHUHQFHV��1RWH�� KRZHYHU�� WKDW� WKLV� HVWLPDWLRQ�PHWKRG� VWLOO� IDLOV� WR�

FRQWURO�IRU�WLPH�YDU\LQJ�HQGRJHQRXV�XQREVHUYDEOHV��VXFK�DV�PRWLYDWLRQ�RU�SV\FKRORJLFDO�

FRQGLWLRQV� �VHH�$WWLOD�� �������$V� LQ� WKH�SUHYLRXV� OLWHUDWXUH�� WKH\� UHSRUW� D�QHJDWLYH�DQG�

VLJQLILFDQW� LPSDFW�RI�%0,�RQ� IHPDOH�ZDJHV�ZKLFK��KRZHYHU�� LV� LQVLJQLILFDQW� IRU�PHQ��

)XUWKHUPRUH�� WKH\� WU\� WR� LGHQWLI\� WKH� FKDQQHOV� EHKLQG� � WKLV� QHJDWLYH� UHODWLRQVKLS� IRU�

ZRPHQ�E\�LQFOXGLQJ�LQWHUDFWLRQV�RI�WKH�%0,�ZLWK�GLIIHUHQW�SUR[LHV�RI�MRE�FKDUDFWHULVWLFV��

KHDOWK�VWDWXV�RI� WKH�LQGLYLGXDO��DQ�LQGLFDWRUYDULDEOH�IRU�HPSOR\HU�SDLG�KHDOWK�LQVXUDQFH�

�������������������������������������������������
��%0,� � ௐ௘௜௚௛௧�ሺ௞௚ሻ

ሾு௘௜௚௛௧�ሺ௠ሻሿమ
�

��&DZOH\��������DOVR�XVH�DQ�,9�HVWLPDWLRQ�DSSURDFK�WR�FDWHU�ZLWK�WKH�HQGRJHQHLW\�RI�%0,�EXW��DV�LQ�3DJDQ�
	�'DYLOD���������WKH�YDOLGLW\�RI�WKHLU�LQVWUXPHQWV�LV�UHMHFWHG��
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DQG�� ILQDOO\��VHQLRULW\� LQ� WKH�FRPSDQ\���$PRQJ�DOO� WKHVH�FRQWUROV��RQO\� MRE�H[SHULHQFH�

WXUQV�RXW�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW��SRLQWLQJ�WR�DQ�DGYHUVH�HIIHFW�RI�REHVLW\�RQ�ZDJHV�

DV�ZRPHQ�JHW�ROGHU��$V�IRU�PHQ��HVWLPDWHV�DUH�VPDOOHU�DQG�DUH�RQO\�VLJQLILFDQW�IRU�MREV�

LQYROYLQJ�FORVH�FRQWDFW�ZLWK�FOLHQWV��

�

�����:LWKLQ� WKH� OLQH� RI� UHVHDUFK� IRFXVLQJ� RQ� WKH� FKDQQHOV� OLQNLQJ� ILWQHVV� ZLWK� ZDJHV��

%KDWWDFKDU\D�DQG�%XQGRUI��������DUH�RQO\�DEOH�WR�ILQG�DQ�REHVLW\�SHQDOW\�DPRQJ�IHPDOH�

HPSOR\HHV�ZKRVH�KHDOWK�LQVXUDQFH�LV�SDLG�E\�WKH�HPSOR\HU���ZKLFK�LV�DWWULEXWHG�WR��KLJKHU�

KHDOWK�H[SHQGLWXUHV� UHODWHG� WR�REHVLW\�DPRQJ�IHPDOHV� WKDQ�PDOHV��1HXPDUN��%DQN�DQG�

9DQ�1RUW��������DQG�5RRW��������DGGUHVV�WKH�LGHQWLILFDWLRQ�RI�WKH�URRWV�RI�GLVFULPLQDWLRQ�

DV�UHJDUGV�SK\VLFDO�DSSHDUDQFH�E\�H[SORULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�SK\VLFDO�EHDXW\�DQG�

WKH� SUREDELOLW\� RI� EHLQJ� KLUHG�� 7KHLU� ILQGLQJV�� FRPPRQ� WR� ERWK� JHQGHUV�� DUH� WKDW� OHVV�

DWWUDFWLYH�SHRSOH�DUH�OHVV�OLNHO\�WR�JHW�KLUHG��/DVWO\��+DPHUPHVK�	�%LGGOH��������FDUU\�

RXW�D�VLPLODU�ZDJH�GLVFULPLQDWLRQ�VWXG\��GRFXPHQWLQJ�DJDLQ�D�EHDXW\�SUHPLXP�IRU�ERWK�

PHQ�DQG�ZRPHQ� LUUHVSHFWLYH�RI� WKHLU�VSHFLILF�RFFXSDWLRQ��ZKLFK� WKH\�DWWULEXWH� WR�SXUH�

WDVWH�GLVFULPLQDWLRQ�IURP�WKH�HPSOR\HUV¶�VLGH��

�

�����0RUH� UHFHQWO\�� 'H%HDXPRQW� ������� UHSRUWV� HYLGHQFH� LQ� IDYRXU� RI� KLJKHU� REHVLW\�

SHQDOWLHV�LQ�WKH�86�IRU�ZRPHQ�LQ�VDOHV�UHODWHG�RFFXSDWLRQV�YLV�i�YLV�WKRVH�FODVVLILHG�DV�

³SURIHVVLRQDO´�RU�³DGPLQLVWUDWLYH´�VWDII�ZKLFK�SUHVXPDEO\�LQYROYH�OHVV�GLUHFW�FRQWDFW�ZLWK�

FOLHQWV�� +DQ� HW� DO�� ������� DGRSW� D� VLPLODU� DSSURDFK�� ZKHUH� WKH� DERYH�PHQGLRQHG���

RFFXSDWLRQ�FDWHJRULHV�DUH� UHSODFHG�E\�D�VHW�RI�QRQ�FRJQLWLYH�VNLOOV� UHTXLUHG� LQ�YDULRXV�

WUDGHV����VXFK�DV�VSHDNLQJ�LQ�SXEOLF��VXSHUYLVLQJ��SHUVXDGLQJ��KHOSLQJ�RU�VHUYLQJ��7KH\�

FRQFOXGH� WKDW�PRVW�RI� WKHVH� WUDLWV� ODFN� LQIOXHQFH�RQ� WKH�UHODWLRQVKLS�EHWZHHQ�%0,�DQG�

ZDJHV� IRU�PHQ��ZKLOH�ZRPHQ�KDSSHQ� WR�EH�SHQDOL]HG� LQ� WKRVH� WUDGHV� WKDW� UHTXLUH�RUDO�

FRPPXQLFDWLRQ� RU� VHUYLQJ�� +HQFH�� FOLHQWV� DUH� SRLQWHG� DV� D� SRWHQWLDO� VRXUFH� RI� WDVWH�

GLVFULPLQDWLRQ��/LNHZLVH��0RUR�HW�DO���������IDLO�WR�ILQG�HPSLULFDO�VXSSRUW�DERXW�VRUWLQJ�

RI�RYHUZHLJKW�SHRSOH�LQ�WKH�86�LQWR�MREV�WKDW�UHTXLUH�OLWWOH� LQWHUDFWLRQ�ZLWK�WKH�SXEOLF���

/DVWO\��QRWH�WKDW��ZKLOH�%0,�KDV�EHHQ�ZLGHO\�XVHG�DV�D�PHDVXUH�RI�REHVLW\�LQ�WKH�OLWHUDWXUH��

D�QXPEHU�RI�UHVHDUFKHUV�DQG�WKH�:+2��������KDYH�DUJXHG�WKDW�LW�PLJKW�IDLO�WR�GLVWLQJXLVK�

ERG\� IDW� IURP�QRQ�IDW�ERG\�FRPSRQHQWV�ZKHUH� WKH�IRUPHU� UHODWHV� WR�REHVLW\�ZKLOH� WKH�

ODWWHU�FDSWXUHV�PXVFXODULW\��$V�D�UHVXOW�RI�WKHVH�FULWLFLVPV���:DGD�DQG�7HNLQ��������DQG�

�������������������������������������������������
��,Q�%DXP�DQG�)RUG��������%0,�LV�VSOLW�LQWR�³ORZ´��³QRUPDO´��³RYHUZHLJKW´�DQG�³REHVH´��IROORZLQJ�WKH�
DERYH�PHQWLRQHG�:+2�FULWHULD��
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%R]R\DQ�DQG�:ROEULQJ��������KDYH�SURSRVHG�ERG\�IDW�SHUFHQWDJH��%)3��DV�DQ�LPSURYHG�

PHDVXUH�RI�REHVLW\�LQ�WKHLU�DQDO\VLV�RI��LWV�DVVRFLDWLRQ�ZLWK�ZDJHV�LQ�WKH�86�DQG�*HUPDQ\��

UHVSHFWLYHO\��2QFH�DJDLQ��WKHVH�DXWKRUV�ILQG�WKH�FRQYHQWLRQDO�QHJDWLYH�HVWLPDWHV�LQ�2/6�

UHJUHVVLRQV�EXW�QRW�LQ�)(�VSHFLILFDWLRQV��,Q�ODWHU�UHVHDUFK��%R]R\DQ�DQG�:ROEULQJ��������

UHSODFH�WKH�)(�E\�D�UDQGRP�HIIHFWV��5(��HVWLPDWLRQ�DSSURDFK�WR�RQ�WKH�JURXQGV�WKDW�WLPH�

YDULDWLRQ�LQ�YDULDEOHV�OLNH�ERG\�IDW�DQG�QRQ�IDW�ERG\�PDVV�LV�QRW�ODUJH�HQRXJK�WR�MXVWLI\�

WKH�XVH�RI�WKH�)(��8VLQJ�WKLV�WLPH�D�*HUPDQ�GDWDVHW��WKH\�ILQG�WKDW�REHVH�ZRPHQ�VXIIHU�

IURP� WDVWH�EDVHG� GLVFULPLQDWLRQ��ZKHUHDV� RYHUZHLJKW� DQG� REHVH�PHQ� HDUQ� OHVV� GXH� WR�

KXPDQ�FDSLWDO�GLIIHUHQFHV��

�

:KDW�WKLV�SDSHU�GRHV��5HO\LQJ�RQ�WKH�SUHYLRXV�HPSLULFDO�HYLGHQFH��RXU�JRDO�LQ�WKLV�SDSHU�

LV�WR�DQDO\VH�KRZ�WKH�RULJLQ�RI�WKH�REHVLW\�ZDJH�SHQDOW\�E\�JHQGHU�UHODWHV�WR�D�ZLGH�UDQJH�

RI�MRE�FKDUDFWHULVWLFV�LQ�GLIIHUHQW�VHFWRUV��,Q�SDUWLFXODU��RXU�DSSURDFK�KHOSV�VKHG�OLJKW�RQ�

ZKHWKHU� FOLHQWV��ZRUNPDWHV�� HPSOR\HUV� RU� VXSSOLHUV� DUH� WKH� VRXUFHV� RI� GLVFULPLQDWRU\�

SUDFWLFHV��7R�GR�VR�ZH�DGRSW� WKH�5(V�DSSURDFK�XVHG�E\�%R]R\DQ�	�:ROEULQJ���������

DSSOLHG� KHUH� WR� D� ODUJH� DQG� ULFK� VDPSOH� RI� WKH� 86� SRSXODWLRQ� GUDZQ� IURP� WKH� �����

1DWLRQDO�/RQJLWXGLQDO�6XUYH\�RI�<RXWK��1/6<����ZKLFK�SURYLGHV�GHWDLOHG�LQIRUPDWLRQ�

RQ�D�ZLGH�UDQJH�RI�SK\VLFDO�ILWQHVV�YDULDEOH�� ,Q� UHODWLRQ� WR� WKH�DYDLODEOH� OLWHUDWXUH��RXU�

PDLQ�PHWKRGRORJLFDO� FRQWULEXWLRQ� LV� WZRIROG��)LUVW��ZH�SURYLGH� D�PXFK�PRUH�GHWDLOHG�

DQDO\VLV�RI�WKH�KHWHURJHQHLW\�RI�WKH�LPSDFW�RI�REHVLW\�RQ�ZDJHV�E\�JHQGHU��6HFRQG��ZH�

FDUU\�RXW�D�PRUH�WKRURXJK�VWXG\�RI�WKH�RULJLQ�RI�GLVFULPLQDWLRQ��VWDWLVWLFDO�RU�WDVWH�EDVHG��

E\�IRFXVLQJ�RQ�WKH�UHTXLUHPHQWV�DQG�FKDUDFWHULVWLFV�RI�HDFK�MRE��6SHFLILFDOO\��WR�LGHQWLI\�

VRXUFHV� RI� GLVFULPLQDWLRQ� GXH� WR� SUHMXGLFH�� ZH� FRQVLGHU� D� ZLGHU� VHW� RI� RFFXSDWLRQDO�

FKDUDFWHULVWLFV�WKDQ�LQ�SUHYLRXV�VWXGLHV�RQ�WKLV�WRSLF��H�J��'H%HDXPRQW��������DQG�+DQ�HW�

DO��� ������� LQIRUPLQJ� DERXW� GLUHFW� FRQWDFW� ZLWK� FOLHQWV�� HPSOR\HUV� RU� RWKHU� HFRQRPLF�

DJHQWV�RXWVLGH� WKH�FRPSDQ\��6RPH�RI� WKHVH� MRE�FKDUDFWHULVWLFV� WXUQ�RXW� WR�EH�XVHIXO� WR�

UDWLRQDOLVH�VRPH�SUHYLRXVO\�XQH[SODLQHG�UHVXOWV�LQ�WKLV�OLWHUDWXUH���

�

�����2XU�PRVW�UHOHYDQW�ILQGLQJV�FDQ�EH�VXPPDULVHG�DV�IROORZV��7KHUH�LV���L��ZHDN�HPSLULFDO�

VXSSRUW�IRU�ZDJH�GLVFULPLQDWLRQ�DPRQJ�REHVH�PDOH�ZRUNHUV�� WKRXJK�VRPH�SUHMXGLFH�LV�

IRXQG� LQ� MREV� LQYROYLQJ� H[WHUQDO� FRPPXQLFDWLRQ� ZLWK� SHRSOH� RXWVLGH� WKH� ILUP�� OLNH�

FXVWRPHUV�RU�VXSSOLHUV��DQG��LL���VWURQJHU�WDVWH�EDVHG�ZDJH�GLVFULPLQDWLRQ�DJDLQVW�IHPDOH�

HPSOR\HHV� VWHPPLQJ� PDLQO\� IURP� FOLHQWV� DQG� HPSOR\HUV�� ZKLFK� KDSSHQV� WR� EH�

SDUWLFXODUO\� UHOHYDQW� DPRQJ� ROGHU� ZRPHQ� LQ� MREV� LQYROYLQJ� KLJKHU� UHVSRQVLELOLW\� DQG�
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IUHTXHQW� RUDO� FRPPXQLFDWLRQ�� 7KXV�� LW� VHHPV� OLNHO\� WKDW� WKHVH� JHQGHU� GLIIHUHQFHV� LQ�

VWHUHRW\SHV�FRXOG�EH�H[SODLQHG�E\�WKH�H[LVWHQFH�RI�JHQGHU�VSHFLILF�H[SHFWDWLRQV�RQ�KRZ�

SK\VLFDO� DSSHDUDQFH�PDWWHUV� IRU�PHQ� DQG�ZRPHQ��2QH� SRWHQWLDO� H[SODQDWLRQ� RI� WKHVH�

GLIIHUHQFHV� FRXOG� EH� WKDW� PHQ� DUH� RYHUUHSUHVHQWHG� LQ� PDQDJHULDO� SRVLWLRQV� DQG� WKH\�

GLVFULPLQDWH� PRUH� DJDLQVW� REHVH� ZRUNHUV� RI� WKH� RSSRVLWH� JHQGHU� LQ� WHUPV� RI� LPDJH�

FRQFHUQV��$FFRUGLQJ�WR�WKH�86�%XUHDX�RI�/DERU�6WDWLVWLFV��%/6���VOLJKWO\�DERYH�����RI�

PDQDJHUV�ZHUH�PHQ�GXULQJ�WKH�VDPSOH�XQGHU�FRQVLGHUDWLRQ���

�

� 7KH� UHVW� RI� WKH� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� �� UHYLHZV� WKH� EDVLF�

WKHRUHWLFDO� IUDPHZRUN� XQGHUO\LQJ� WKH� OLQN� EHWZHHQ� ZDJH� GLVFULPLQDWLRQ� DQG� REHVLW\��

6HFWLRQ���GHVFULEHV� WKH� GDWDEDVH�� DV�ZHOO� DV� WKH� VHW� RI�YDULDEOHV�XVHG� LQ� WKH� HPSLULFDO�

VHFWLRQ��6HFWLRQ���GLVFXVVHV�WKH�HVWLPDWLRQ�VWUDWHJ\��ZKLOH�6HFWLRQ���SUHVHQWV� WKH�PDLQ�

ILQGLQJV��)LQDOO\��6HFWLRQ���GUDZV�FRQFOXVLRQV��$Q�$SSHQGL[�SURYLGHV�LQIRUPDWLRQ�WKH�

PDSSLQJ�RI�RFFXSDWLRQDO�FRGHV�IURP�2
1HW�2QOLQH�WR�1/6<����

�

���%DVLF�WKHRUHWLFDO�IUDPHZRUN��
�

����+XPDQ�FDSLWDO��KHDOWK�VWDWXV�DQG�ZDJH�GLVFULPLQDWLRQ��

�����)ROORZLQJ� %R]R\DQ� 	� :ROEULQJ� �������� ZH� SURSRVH� D� EDVLF� WKHRUHWLFDO� VHWXS�

HPEHGGLQJ� WKH� WZR� FRQYHQWLRQDO� PHFKDQLVPV� WKURXJK� ZKLFK� GLVVLPLODULWLHV� LQ� ERG\�

FRPSRVLWLRQ� PD\� H[SODLQ� ZDJH� JDSV�� �L�� GLIIHUHQFHV� LQ� KXPDQ� FDSLWDO�� DQG� �LL��

GLVFULPLQDWLRQ��

�

������5HJDUGLQJ�KXPDQ�FDSLWDO��WKH�VWDQGDUG�OHVVRQ�WR�EH�GUDZQ�LV�WKDW�FRPSHWLWLYH�ILUPV�

VHHN� WR�KLUH� DQG�SURPRWH� WKH�PRVW�SURGXFWLYH�ZRUNHUV�E\�SD\LQJ� WKHP� WKHLU�PDUJLQDO�

SURGXFWLYLW\� RI� ODERXU�� 7KHUHIRUH�� LQVRIDU� DV� REHVLW\� UHGXFHV� ZRUNHUV¶� SURGXFWLYLW\�

WKURXJK�ZRUVH�KHDOWK�FRQGLWLRQV�RU�SK\VLFDO�SHUIRUPDQFH��ORZHU�ZDJHV�ZRXOG�EH�VROHO\�

H[SODLQHG�E\�REVHUYHG�SURGXFWLYLW\�UHODWHG�FKDUDFWHULVWLFV���

�

������$V�D� UHVXOW�� WKH�SHUVLVWHQFH�RI�ZDJH�JDSV�DPRQJ� LQGLYLGXDOV�ZKR�H[KLELW�GLIIHUHQW�

ZHLJKW� EXW� LGHQWLFDO� SURGXFWLYLW\� VKRXOG� EH� LQWHUSUHWHG� DV� D� FRVW� IRU� GLVFULPLQDWLRQ�

LQFXUUHG�E\�FRQVXPHUV�HPSOR\HUV�ZKLFK�LV�WUDQVIHUUHG�WR�WKH�ZRUNHU�LQ�WKH�IRUP�RI�ORZHU�

UHPXQHUDWLRQ��,Q�VXFK�LQVWDQFHV��GLVFULPLQDWLRQ�FRXOG�EH�RI�WZR�W\SHV��
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�

�6WDWLVWLFDO�GLVFULPLQDWLRQ��LW�WDNHV�SODFH�LQ�VHWWLQJV�ZKHUH�WKH�SULQFLSDO�VKRXOG�DVVHVV�

WKH�SURGXFWLYLW\�RI�WKH�DJHQW�ZLWKRXW�REVHUYLQJ�LW�GLUHFWO\��,Q�WKLV�FRQWH[W�RI�DV\PPHWULF�

LQIRUPDWLRQ�� WKH� JURXS� RI� DOO� REHVH� LQGLYLGXDOV� ZRXOG� EH� DVVRFLDWHG�ZLWK� XQGHVLUDEOH�

FKDUDFWHULVWLFV� ��� VXFK� DV� OD]LQHVV�� SRRU� VHOI�FRQWURO� RU� ODFN� RI� GLVFLSOLQH���� OHDGLQJ� WR�

ORZHU�H[SHFWHG�SURGXFWLYLW\�RQ�WKH�SDUW�RI�WKH�SULQFLSDO��&DUU�DQG�)ULHGPDQ���������)URP�

WKHVH�FRQVLGHUDWLRQV�LW� IROORZV�WKDW��ZKHQHYHU�WKH�HPSOR\HU�LV�DEOH�WR�REVHUYH�WKH�WUXH�

SURGXFWLYLW\�RI�WKH�DJHQW��REHVH�ZRUNHUV¶�ZDJHV�ZRXOG�FRQYHUJH�WR�WKH�VDPH�SD\�DFKLHYHG�

E\�QRQ�REHVH�ZRUNHUV�ZLWK�WKH�VDPH�OHYHOV�RI�KXPDQ�FDSLWDO��

�

�����$�VLPSOH�ZD\�WR�VXPPDUL]H�WKH�PDLQ�LPSOLFDWLRQV�RI�VWDWLVWLFDO�GLVFULPLQDWLRQ�LV�E\�

PHDQV�RI�WKH�VLPSOH�WH[WERRN�WUHDWPHQW�LQ�%RUMDV���������XQGHU�LQFRPSOHWH�LQIRUPDWLRQ�

ZDJHV� DUH� GHWHUPLQHG� DV� D� ZHLJKWHG� DYHUDJH� RI� WKH� H[SHFWHG� SURGXFWLYLW\� VFRUH�� ܵ��

JDWKHUHG�IURP�D�VFUHHQLQJ�WHVW�RQ�D�JLYHQ�SHUVRQ�DQG�WKH�VFRUH�RI�WKH�JURXS�WR�ZKLFK�WKH�

LQGLYLGXDO�EHORQJV��ܵҧ��VR�WKDW�

���������������������������������������������������ܹ ൌ ܵߙ ൅ ሺͳ െ ����ሻܵҧߙ

ZKHUHߙ� א ሾͲǡͳሿ�LV�D�ZHLJKW�ZKLFK�PD\�GLIIHU�DFFRUGLQJ�WR�SK\VLFDO�DSSHDUDQFH�VLQFH�H�J��

SURGXFWLYLW\�PD\�EH�KDUGHU�WR�SUHGLFW�IRU�REHVH�SHRSOH��$V�$OWRQML�DQG�3LHUUHW��������KDYH�

DUJXHG��WKH�ZHLJKWߙ��VKRXOG�EH�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�YDULDEOHV�OLNH�DJH�DQG�MRE�WHQXUH��

7KH� LQVLJKW� LV� WKDW� HPSOR\HUV� VKRXOG� EH� DEOH� WR� OHDUQ� PXFK� IDVWHU� DERXW� WKH� WUXH�

SURGXFWLYLW\�RI�PRUH�VWDEOH�DQG�VHQLRU�ZRUNHUV�EHFDXVH�WKLV�OHDUQLQJ�LQYHVWPHQW�SURFHVV�

ZLOO�EH�LQ�WKHLU�EHQHILW����

�

�7DVWH�EDVHG�GLVFULPLQDWLRQ� �RU�SXUH�SUHMXGLFH��� LW� LV�SUHVHQW�ZKHQHYHU�WKH�GHJUHH�RI�

GLVFULPLQDWLRQ�GRHV�QRW�YDQLVK�DV�LQIRUPDWLRQ�RQ�WKH�SURGXFWLYLW\�RI�WKH�DJHQW�LQFUHDVHV��

LWV� RULJLQ� LV� WUDGLWLRQDOO\� DWWULEXWHG� WR� GLVFULPLQDWLRQ� GXH� WR� DQLPXV� �L�H�� SUHMXGLFH���

$FFRUGLQJO\��WKH�SULQFLSDO�LQFXUV�D�FRVW�LQ�GHDOLQJ�ZLWK�REHVH�DJHQWV�UHJDUGOHVV�RI�WKHLU�

SURGXFWLYLW\�RU�RWKHU�FKDUDFWHULVWLFV��7KLV�NLQG�RI�GLVFULPLQDWLRQ�FRXOG�EH�GXH�WR�FXOWXUDO�

UHDVRQV� �VRFLDO� QRUPV�� RU� SHUVRQDO� FRQFHSWLRQV� IXOO\� XQUHODWHG� WR� WKH� LQGLYLGXDO
V�

HFRQRPLF�SHUIRUPDQFH���

� ��

����2ULJLQV�RI�GLVFULPLQDWLRQ�DQG�WKHLU�OLQN�ZLWK�RFFXSDWLRQDO�FKDUDFWHULVWLFV����

� ,Q�WKLV�VHFWLRQ�ZH�GLVWLQJXLVK�WZR�SRVVLEOH�URRWV�RI�GLVFULPLQDWLRQ��UHJDUGOHVV�RI�

ZKHWKHU�LW�LV�VWDWLVWLFDO�RU�EDVHG�RQ�SUHMXGLFH��
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�

�(PSOR\HUV�DQG�FR�ZRUNHUV��)LUVW��KLULQJ�GHFLVLRQV�E\�GLVFULPLQDWLQJ�HPSOR\HUV�DUH�QRW�

EDVHG� RQ� WKH� ZDJH� RI� REHVH� ZRUNHUV�� ௢ܹǡ� � EXW� UDWKHU� RQ� � ௢ܹሺͳ ൅ ݀ሻ�� ZKHUH� ݀� LV�

%HFNHU��������GLVFULPLQDWLRQ�FRHIILFLHQW��%\�FRQWUDVW��HPSOR\HUV�WDNH�WKH�ZDJH�RI�QRQ�

REHVH�ZRUNHUV�� ௡ܹ�ǡ� DV� UHSUHVHQWDWLYH� RI� WKHLU� WUXH� FRVW�� +HQFH��ZKHQ� ERWK� JURXSV� RI�

ZRUNHUV�DUH�HTXDOO\�SURGXFWLYH�DQG�DOO� ILUPV�H[HUW�GLVFULPLQDWLRQ�� WKH�RQO\�ZD\�REHVH�

ZRUNHUV�ZRXOG�ILQG�D�MRE�LV�E\�DFFHSWLQJ�D�ORZHU�ZDJH�HTXDO�WR�ௐ೚
ଵାௗ

���2WKHUZLVH��LI�RQO\�D�

IHZ�ILUPV�GLVFULPLQDWH��%HFNHU�V�ZHOO�NQRZQ�SUHGLFWLRQ� LV� WKDW� WKH\�ZLOO�EH�FRPSHWHG�

DZD\�E\�QRQ�GLVFULPLQDWLQJ�ILUPV��6HFRQG��LI�WKH�URRW�RI�GLVFULPLQDWLRQ�VWHPV�IURP�FR�

ZRUNHUV� LQ�D�JLYHQ�MRE�� � WKHQ� WKH�REHVLW\�SHQDOW\�VKRXOG�RQO\�EH�IRXQG�LQ�WKRVH�WUDGHV�

LQYROYLQJ�GLUHFW�FRQWDFW�ZLWK�IHOORZ�ZRUNHUV�LQ�WKH�VDPH�HVWDEOLVKPHQW��$VVXPLQJ�SHUIHFW�

VXEVWLWXWLRQ�EHWZHHQ�ERWK�JURXSV�RI�ZRUNHUV�LQ�SURGXFWLRQ��HPSOR\HHV�GLVOLNLQJ�WR�ZRUN�

DORQJVLGH�REHVH�ZRUNPDWHV�ZRXOG� UHDFW�DV� LI� WKHLU�ZDJH� LV� ௡ܹሺͳ െ ݀ሻǡ� LQVWHDG�RI� ௡ܹǤ�

7KXV��LQ�D�SHUIHFWO\�FRPSHWLWLYH�PDUNHW��ZKHUH�IDLU�HPSOR\HUV�KLUH�ZKLFKHYHU�ZRUNHUV�DUH�

FKHDSHU�� HPSOR\HHV��GLVFULPLQDWLRQ�ZRXOG� OHDG� WR�ZRUNHUV�� MRE�VHJUHJDWLRQ�EXW�QRW� WR�

ZDJH�JDSV��<HW��LI�ILUPV�YLHZ�ERWK�W\SHV�RI�ZRUNHUV�DV�LPSHUIHFW�VXEVWLWXWHV��IRU�UHDVRQV�

EH\RQG�WKHLU�SURGXFWLYLW\���WKHUH�ZLOO�EH�VRPH�LQWHJUDWLRQ�RI�ZRUNIRUFHV��DQG�QRQ�REHVH�

ZRUNHUV� ZLOO� KDYH� WR� EH� FRPSHQVDWHG� WKURXJK� KLJKHU� ZDJHV� WKDQ� WKHLU� IHOORZ� REHVH�

ZRUNHUV�ZLWK�WKH�VDPH�VNLOO��6LQFH�LW�LV�GLIILFXOW�WR�LGHQWLI\�WKHVH�URRWV�RI�GLVFULPLQDWLRQ�

VHSDUDWHO\�LQ�WKH�DEVHQFH�RI�DXGLW�RU�H[SHULPHQWDO�VWXGLHV��RXU�HPSLULFDO�DSSURDFK�LV�WR�

OXPS� WKHVH� WZR� FDVHV� WRJHWKHU� DQG� XVH� GLIIHUHQW� SUR[LHV� WR� PHDVXUH� WKH� GHJUHH� DQG�

LQWHQVLW\�RI�REHVH�ZRUNHUV¶�UHODWLRQVKLS�ZLWK�RWKHU�DJHQWV�LQVLGH�WKH�ILUP��

�

��&XVWRPHUV� DQG�RWKHU� DJHQWV� RXWVLGH� WKH� FRPSDQ\�� LQ� WKLV� FDVH�� WKH�ZDJH� SHQDOW\�

VKRXOG�RQO\�EH�SUHVHQW�LQ�WKRVH�WUDGHV�ZKHUH�WKH�HPSOR\HH�DQG�LWV�FXVWRPHUV�KDSSHQ�WR�

EH�LQ�FORVH�RU�IUHTXHQW�FRQWDFW��,Q�RWKHU�ZRUGV��FRQVXPHUV�ZLOO�EDVH�WKHLU�GHPDQG�RI�JRRGV�

DQG�VHUYLFHV�QRW�RQ�WKHLU�DFWXDO�SULFH݌��EXW�RQ�WKH�KLJKHU�SULFH݌�ሺͳ ൅ ݀ሻ��,I�WKH�ILUP�LV�

XQDEOH�WR�VHJUHJDWH�LWV�ZRUNIRUFH�SODFLQJ�REHVH�ZRUNHUV�DZD\�IURP�SXEOLF�YLHZ��WKH\�ZLOO�

HQG�XS�H[SHULHQFLQJ�D�ZDJH�IDOO�WR�FRPSHQVDWH�HPSOR\HUV�IRU�WKH�SURILW�ORVV���1RWH�WKDW��

LQ�DGGLWLRQ�WR�FOLHQWV��WKHUH�FRXOG�EH�RWKHU�HQWLWLHV�H[WHUQDO�WR�WKH�ILUP�WKDW�DUH�VXVFHSWLEOH�

RI�GLVFULPLQDWLQJ��VXFK�DV�UHJXODWRUV�DQG�VXSSOLHUV�IRU�ZKRP�WKH�VDPH�UHDVRQLQJ�DSSOLHV��

$V�DERYH��RXU�DSSURDFK�UHOLHV�RQ�LQWHUDFWLQJ�PHDVXUHV�RI� WKHVH�W\SHV�RI�UHODWLRQV�ZLWK�

REHVLW\�WR�LGHQWLI\�WKHLU�UROH�DV�URRWV�RI�GLVFULPLQDWLRQ��



��
�

�

����$�SRWHQWLDO�VKRUWFRPLQJ�RI�WKH�SUHYLRXV�WKHRUHWLFDO�VHWXS�LV�LWV�LQDELOLW\�WR�LGHQWLI\�WKH�

VRXUFH�RI�ZRUNHUV��GLVFULPLQDWLRQ�LQ�KLJKO\�FRPSHWLWLYH�WUDGHV�RU�LQ�WKRVH�VXEMHFW�WR�KLJK�

FOLHQW�WXUQRYHU����,Q�WKRVH�LQVWDQFHV�LW�FRXOG�EH�DUJXHG�WKDW�QRQ�SUHMXGLFHG�FOLHQWV�HDJHU�

WR�OHDUQ�DERXW�WKH�DJHQW
V�WUXH�SURGXFWLYLW\��WKXV�HOLPLQDWLQJ�VWDWLVWLFDO�GLVFULPLQDWRU��PD\�

QRW� EH� LQ� FRQWDFW� ZLWK� WKH� ZRUNHU� ORQJ� HQRXJK� WR� DGDSW� WKHLU� SUHYLRXV� EHOLHIV�� � )RU�

H[DPSOH��LQ�KLJKO\�FRPSHWLWLYH�UHWDLO�PDUNHWV�ZLWK�ORZ�SURGXFW�GLIIHUHQWLDWLRQ��SUHMXGLFHG�

FXVWRPHUV� FRXOG� RSW� IRU� EX\LQJ� LQ� DOWHUQDWLYH� VKRSV� LQ�ZKLFK� WKH\�ZRXOG� QRW� KDYH� WR�

LQWHUDFW�ZLWK�REHVH�HPSOR\HHV��%\�WKH�VDPH�WRNHQ��LQ�RWKHU�PDUNHWV�ZKHUH�EX\HUV�ODFN�

DOWHUQDWLYH�VXSSOLHUV��LW�FRXOG�ZHOO�KDSSHQ�WKDW��JLYHQ�WKH�QDWXUH�RI�WKH�JRRGV�RU�VHUYLFHV�

SXUFKDVHG� �H�J�� D� GXUDEOH� FRQVXPHU� JRRG��� WKHUH� DUH� QR� IUHTXHQW� FRQWDFWV� EHWZHHQ�

HPSOR\HHV�DQG�FXVWRPHUV��SUHYHQWLQJ�WKH�DFTXLVLWLRQ�RI�DFFXUDWH�LQIRUPDWLRQ�RQ�WKH�WUXH�

ZRUNHUV¶�SURGXFWLYLW\��8QIRUWXQDWHO\�� WKH�ODFN�RI� LQIRUPDWLRQ�RQ�FOLHQW� WXUQRYHU�LQ�RXU�

GDWDVHW�SUHYHQW�XV� IURP�DGGUHVVLQJ�WKLV�SUREOHP�DOWKRXJK�WKH�ZLGH�VHW�RI�RFFXSDWLRQDO�

FRGHV�DQG�LQGXVWU\�GXPPLHV�XVHG�LQ�WKH�HPSLULFDO�DQDO\VLV�FRXOG�VRPHZKDW�DPHOLRUDWH�

WKLV�SRWHQWLDO�ELDV��

�

�����,Q� OLJKW� RI� WKH� SUHYLRXV� FRQVLGHUDWLRQV�� RXU� JRDO� LV� WR� VWXG\� KRZ� WKH� W\SH� RI�

GLVFULPLQDWLRQ�YDULHV�ZLWK�WKH�FKDUDFWHULVWLFV�RI�WKH�MRE��VHH�EHORZ���$V�GLVFXVVHG�DERYH��

WKH�LQVLJKW�LV�WKDW�FRQVXPHUV�DQG�HPSOR\HUV�PD\�QRW�GLVFULPLQDWH�LQ�WKH�VDPH�ZD\�DV�WKHLU�

UHODWLRQVKLS�ZLWK�WKH�ZRUNHU�LV�GLIIHUHQW��$QRWKHU�SRVVLELOLW\�WR�FRQVLGHU�LV�WKDW�WKH�SDFH�

DW�ZKLFK�VWDWLVWLFDO�GLVFULPLQDWLRQ�YDQLVKHV�GHSHQGV�RQ�ZKHWKHU�FXVWRPHUV�RU�HPSOR\HUV�

DFTXLUH� IXUWKHU� LQIRUPDWLRQ��'LIIHUHQFHV�PD\�DULVH�IURP�WKH�GHPDQG�SULFH�HODVWLFLW\�RI�

WKH� JRRG�VHUYLFH� LQ� HDFK� VHFWRU�� )RU� LQVWDQFH�� LQ� VHFWRUV�ZKHUH� WKLV� HODVWLFLW\� LV� KLJK��

FRQVXPHUV�H[HUWLQJ�VWDWLVWLFDO�GLVFULPLQDWLRQ�FRXOG�LQYHVW�OHVV�LQ�OHDUQLQJ�DERXW�WKH�WUXH�

SURGXFWLYLW\�RI�HPSOR\HHV�EHFDXVH�WKH\�FDQ�VDWLVI\�WKHLU�GHPDQG�HOVHZKHUH��E\�FRQWUDVW��

WKRVH�ZKR�GLVFULPLQDWH�E\�SUHMXGLFH�ZRXOG�NHHS�WKHLU�SHQDOW\�LQYDULDQW��&RQYHUVHO\��LQ�

PRQRSROLVWLF�LQGXVWULHV��RQH�VKRXOG�H[SHFW�WKDW�HPSOR\HUV��NQRZLQJ�WKDW�VDOHV�ZLOO�QRW�EH�

UHGXFHG��ZRXOG�H[KLELW�D�ORZHU�GHJUHH�RI�VWDWLVWLFDO�GLVFULPLQDWLRQ��

�

�����)LQDOO\�� UHJDUGLQJ� WKH�FKDUDFWHULVWLFV�RI�REHVH�SHRSOH�V�RFFXSDWLRQV�� LW� LV� OLNHO\� WKDW�

HPSOR\HUV�� VWDWLVWLFDO� GLVFULPLQDWLRQ� LV� KLJKHU� LQ� SRVLWLRQV� RI� JUHDWHU� UHVSRQVLELOLW\� DV�

�������������������������������������������������
��6WDII�LQ�UHVWDXUDQWV��FXVWRPHU�VHUYLFHV��UHFHSWLRQLVWV��DQG�WD[L�GULYHUV�DUH�JRRG�H[DPSOHV�RI�MREV�ZLWK�KLJK�
FXVWRPHU�WXUQRYHU��
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SULRU� EHOLHIV� RQ� WKH� ORZHU� SURGXFWLYLW\� RI� WKHVH� SHRSOH� WUDQVODWH� LQWR� JUHDWHU� SRWHQWLDO�

ORVVHV� IRU� ILUPV�� 7KH� VDPH� UHDVRQLQJ� DSSOLHV� WR� FOLHQWV� H[SHULHQFLQJ� D� KLJKHU�

GLVVDWLVIDFWLRQ�FRVW�ZKHQ�VHUYLFHV�DUH�SRRUO\�H[HFXWHG�E\�HPSOR\HHV��

�

���'DWD�DQG�VDPSOH�VHOHFWLRQ�FKDUDFWHULVWLFV�
�

����3DQHO�GDWD��86�1/6<���

� � 2XU� VDPSOH� FRQVLVWV�RI�D�EDODQFHG�GDWD�SDQHO�PDGH�XS�RI� WHQ�ZDYHV�RI�

VXUYH\V� �IURP� ����� WR� ������ H[FOXGLQJ� ������ H[WUDFWHG� IURP� WKH� ����� 1DWLRQDO�

/RQJLWXGLQDO�6XUYH\�RI�<RXWK��1/6<�����LQ�ZKLFK�D�WRWDO�RI�������LQGLYLGXDOV�UHVLGLQJ�

LQ�WKH�86�ZHUH�LQWHUYLHZHG�DQQXDOO\�EHWZHHQ������DQG�������DQG�ELDQQXDOO\�EHWZHHQ�

�����DQG�������5HVSRQGHQWV�UHPDLQHG�WKH�VDPH�LQ�DOO�URXQGV��KHQFH�WKH�EDODQFHG�QDWXUH�

RI� WKH� SDQHO��7KH\� DUH� IXOO�WLPH�RU�SDUW�WLPH� WLPH� HPSOR\HHV� LQ� WKH� FLYLO� VHFWRU�� ERUQ�

EHWZHHQ������DQG�������DQG�WKHUHIRUH�DJHG�EHWZHHQ����DQG����\HDUV�ROG�LQ�WKH�ILUVW�URXQG�

RI�WKLV�VDPSOH��������DQG�EHWZHHQ����DQG����LQ�WKH�ODVW�URXQG���������:H�RQO\�FRQVLGHU�

ZKLWH�UHVSRQGHQWV�WR�DYRLG�RWKHU�VRXUFHV�RI�GLVFULPLQDWLRQV�EDVHG�RQ�UDFH��'XH�WR�WKHLU�

DOWHUDWLRQ� LQ�ERG\�ZHLJKW�GXULQJ�SUHJQDQF\��SUHJQDQW�ZRPHQ�ZHUH�H[FOXGHG� IURP� WKH�

VDPSOH��0RUHRYHU�� VDPSOH�H[FOXVLRQ�DOVR�DSSOLHV� WR� WKRVH� LQGLYLGXDOV�ZKRVH�KHLJKW� LV�

EHORZ�����DQG�DERYH�����FP�DQG�ZKRVH�ZHLJKW�LV�RXWVLGH�WKH��������NJ�UDQJH��DQG�WKRVH�

XQGHU����\HDUV�RI�DJH���)LQDOO\��ZH�H[FOXGH�LQGLYLGXDOV�IRU�ZKLFK�WKHUH�LV�QR�FRPSOHWH�

LQIRUPDWLRQ�IRU�DOO�WKH�YDULDEOHV�FRQVLGHUHG�LQ�WKH�VWXG\��)LQDOO\��LQ�OLQH�ZLWK�WKH�OLWHUDWXUH��

RXU�GHSHQGHQW�YDULDEOH�LV�WKH�LQGLYLGXDO¶V�KRXUO\�ZDJH��ZKLFK�LV�FDSSHG�DW�D�PD[LPXP�RI�

������SHU�KRXU��

�

������$IWHU� FKRRVLQJ� WKHVH� VHOHFWLRQ� FULWHULD�� WKH� SDQHO� KDV� D� WRWDO� RI� ������ SHUVRQ�\HDU�

REVHUYDWLRQV� IRU� ZKLWH� PHQ� DQG� ������ IRU� ZKLWH� ZRPHQ�� ZLWK� ���� \HDUV� RI� FRPSOHWH�

LQIRUPDWLRQ�SHU�LQGLYLGXDO�RQ�DYHUDJH�LQ�ERWK�FDVHV���

�

����3URSRUWLRQ�RI�ERG\�IDW�DV�LQSXW�RI�SK\VLFDO�FRQGLWLRQ�
� ,Q�OLQH�ZLWK�WKH�FULWLFLVPV�PDGH�E\�%XUNKDXVHU�	�&DZOH\���������:DGD�DQG�7HNLQ�

�������DQG�%R]R\DQ�DQG�:ROEULQJ��������������RQ�WKH�ORZ�UHSUHVHQWDWLYHQHVV�RI�%0,�DV�

�������������������������������������������������
�� $QDO\VLQJ� VHOI�HPSOR\HG� ZRUNHUV�� ODERXU� HDUQLQJV� ZRXOG� EH� DQ� LQWHUHVWLQJ� DSSURDFK� WR� PHDVXUH�
FXVWRPHUV��GLVFULPLQDWLRQ��ZKLFK�LV�OHIW�IRU�IXWXUH�UHVHDUFK���



���
�

D� SUR[\� IRU� LQGLYLGXDOV¶� SK\VLFDO� FRQGLWLRQ�� ZH� IROORZ� WKHVH� DXWKRUV� LQ� FKRRVLQJ� WKH�

SHUFHQWDJH�RI�ERG\�IDW��%)3��DV�WKH�DQWKURSRPHWULF�H[SODQDWRU\�YDULDEOH�RI�LQWHUHVW�LQ�WKH�

VHTXHO������%)3�LV�GHILQHG�DV�WKH�UDWLR�EHWZHHQ�DQ�LQGLYLGXDO�ERG\�IDW��%)�RQZDUGV��DQG�

WKHLU�WRWDO�ZHLJKW��PHDVXUHG�LQ�WKH�VDPH�XQLWV����8QIRUWXQDWHO\��1/6<���GRHV�QRW�FROOHFW�

GLUHFW�PHDVXUHV�RI�%)3�RU�%)��DOWKRXJK�LW�GRHV�LQFOXGH�LQIRUPDWLRQ�RQ�WKH�LQGLYLGXDO
V�

ERG\�ZHLJKW��KHLJKW��UDFH�DQG�VH[��7R�RYHUFRPH�WKLV�OLPLWDWLRQ�DQG�REWDLQ�DQ�HVWLPDWH�RI��

%)3��ZH�IROORZ�WKH�LPSXWDWLRQ�PHWKRGRORJ\�SURSRVHG�E\�%XUNKDXVHU�	�&DZOH\��������

DQG�:DGD�	�7HNLQ��������ZKLFK�ZRUNV�DV�IROORZV��)LUVW��PDNLQJ�XVH�RI�DQ�H[WHUQDO�KHDOWK�

VDPSOH�WKDW�LQFOXGHV�FOLQLFDO�PHDVXUHV�RI��%)3��D�JHQHUDOL]HG�SUHGLFWLYH�HTXDWLRQ�IRU�%)3��

LV�JHQHUDWHG�E\�UHJUHVVLQJ�WKLV�YDULDEOH��RQ�WKH�KHDOWK�VXUYH\�DQWKURSRPHWULF�FRYDULDWHV�

WKDW�DUH�DOVR�DYDLODEOH�LQ�1/6<�����VXFK�DV�KHLJKW�DQG�ZHLJKW��SOXV�WKHLU�VTXDUHV��FXEHV�

DQG�LQWHUDFWLRQ�WHUPV���PDULWDO�VWDWXV��UHVLGHQFH�VWDWXV��DJH�RU�XUEDQ�HQYLURQPHQW��1H[W��

WKH�HVWLPDWHG�FRHIILFLHQWV�LQ�WKH�SUHGLFWLYH�HTXDWLRQ��DUH�WKHQ�DSSOLHG�WR�WKH�FRUUHVSRQGLQJ�

UHJUHVVRUV� LQ�RXU�GDWDVHW��7KH�H[WHUQDO�GDWDEDVH� LQ�ZKLFK� WKHVH�FRHIILFLHQWV�KDYH�EHHQ�

HVWLPDWHG�LV�WKH�7KLUG�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�([DPLQDWLRQ�6XUYH\��1+$1(6�,,,���

D�VXUYH\�FDUULHG�RXW�LQ�WKH�86�EHWZHHQ������DQG������ZKLFK�UHSRUWV�%)3�PHDVXUHV��7KH�

VSHFLILFDWLRQ�RI�WKH�SUHGLFWLYH�HTXDWLRQV�IRU�))0�IROORZV�WKRVH�LQ�:DGD���������\LHOGLQJ�

ܴଶݏ�DERYH������IRU�HDFK�JHQGHU���

�

����2FFXSDWLRQDO�FKDUDFWHULVWLFV��2
1HW�2QOLQH�

� 7R�FDSWXUH�WKH�GHJUHH�RI�FRQWDFW�RI�WKH�1/6<���UHVSRQGHQWV�ZLWK�RWKHU�SHRSOH�

LQVLGH�DQG�RXWVLGH�WKHLU��ILUPV�DQG�WKH�OHYHO�RI�UHVSRQVLELOLW\�LQ�HDFK�MRE��VHYHQ�W\SHV�RI�

FRQWUROV� DUH� FRQVLGHUHG�� �%HLQJ� LQ� FRQWDFW� RU� ZRUNLQJ� GLUHFWO\� ZLWK� WKH� SXEOLF��

���ܾݑ̴ܲݐ݊݋ܥ� �,PSRUWDQFH� RI� ZRUNLQJ� ZLWK� FOLHQWV� RU� WKH� SXEOLF� LQ� WKH� MRE´�

���ݍ݁ݎܨ̴݇ܽ݁݌ܵ���UHTXHQF\�ZLWK�ZKLFK�ZRUNHUV�KDYH�WR�VSHDN�LQ�SXEOLF(����ݏݐ݈݊݁݅ܥ̴݌݉ܫ�

�,PSRUWDQFH� RI� FRPPXQLFDWLQJ� ZLWK� VXSHUYLVRUV� RU� FROOHDJXHV� ZLWKLQ� WKH� FRPSDQ\��

���ݐ݊ܫ̴݉݉݋ܥ� �,PSRUWDQFH�RI�FRPPXQLFDWLQJ�ZLWK�RWKHU�SHRSOH�RXWVLGH� WKH�FRPSDQ\��

���ݐݔܧ̴݉݉݋ܥ� �&RQVHTXHQFHV� RI� PDNLQJ� D� PLVWDNH� DW� ZRUN�� � ሺ݁݇ܽݐݏ݅ܯ̴ܾ݋ܬ��� DQG��

�,PSRUWDQFH� RI� XVLQJ� DQDO\WLFDO� WKLQNLQJ� DW� ZRUN�� ���̴݄݇݊݅ܶݕ݈ܽ݊ܣ� (DFK� RI� WKHVH�

�������������������������������������������������
ܲܨܤ�� ൌ ஻௢ௗ௬�ி௔௧�ሺ௞௚ሻ

஻௢ௗ௬�௪௘௜௚௛ �ሺ௞௚ሻ
��

�
�� $V� D� OLPLWDWLRQ� RI� WKLV� LPSXWDWLRQ� SURFHGXUH�� LW� VKRXOG� EH� QRWHG� WKDW� WKH� FRHIILFLHQWV� REWDLQHG� LQ� WKH�
1+$1(6�,,,�VDPSOH�DUH�HVWLPDWHG�IRU�D�SRSXODWLRQ�EHWZHHQ���DQG����\HDUV�RI�DJH��ZKLFK�LV��D�ZLGHU�DJH�
UDQJH�WKDQ�WKH�RQH�XVHG�IRU�RXU�1/6<���GDWDVHW��



���
�

YDULDEOHV��GHILQHG�E\�DV�DQ�LQGH[�UDQJLQJ�IURP���WR������IURP�OHVV�WR�PRUH�LPSRUWDQW���

KDV�EHHQ�H[WUDFWHG�IURP�WKH�2
1HW�2QOLQH�GDWDEDVH�DQG�PDSSHG�WR�WKH�&HQVXV�2FFXSDWLRQ�

&RGHV� �����&2&� ������ DYDLODEOH� IRU� HDFK� LQGLYLGXDO
V� RFFXSDWLRQ� LQ� WKH� 1/6<���

VDPSOH����)XUWKHU�GHWDLOV�RQ�WKH�PDSSLQJ�SURFHGXUH�DUH�SURYLGHG�LQ�WKH�$SSHQGL[���

�

����&RQWURO�YDULDEOHV�DQG�GHVFULSWLYH�VWDWLVWLFV�

� $V�PHQWLRQHG�HDUOLHU��WKH�1/6<���FROOHFWV�D�ZLGH�YDULHW\�RI�GDWD�RQ�UHVSRQGHQWV�

LQ� WHUPV� RI� GHPRJUDSKLF�� HFRQRPLF�� KHDOWK� �LQFOXGLQJ� KHLJKW� DQG�ZHLJKW�� DQG� KXPDQ�

FDSLWDO�VWDWXV��7DEOH���VKRZV�WKH�PDLQ�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�YDULDEOHV�FRQVLGHUHG�LQ�

WKH�VXEVHTXHQW�HPSLULFDO�DQDO\VLV��

�

�������'HPRJUDSKLF�FRQWUROV�LQFOXGH�GXPP\�YDULDEOHV�IRU�UHJLRQ�RI�UHVLGHQFH��ܰݐݏ݄ܽ݁ݐݎ݋��

�Wݏܹ݁��ݎ݁ݐ݄݊݁ܿݐݎ݋ܰ DQGݐݏܽܧ���� XUEDQ� HQYLURQPHQW� RI� UHVLGHQFH� �ܾ݊ܽݎܷ� HTXDO� WR� ����

PDULWDO�VWDWXV��݀݁݅ݎݎܽܯ�HTXDO�WR�����QXPEHU�RI�SHRSOH�XQGHU����\HDUV�RI�DJH�OLYLQJ�LQ�WKH�

KRXVHKROG���൏ ͳͺ̴݁݉݋ܪ���DJH�LQ�\HDUV��݁݃ܣ��DQG�LWV�VTXDUH���EHLQJ�D�86�QDWLYH��ܰܽ݁ݒ݅ݐ�

HTXDO� WR� ��� DQG� \HDUV� RI� HGXFDWLRQ� RI� WKH� IDWKHU� DQG� PRWKHU� �݄ݐܽܨ̴݀ܧ̴ݏݎܻܽ݁� DQG�

�������\��UHVSHFWLYHO݄ݐ݋ܯ̴݀ܧ̴ݏݎܻܽ݁

�

�����$V�IRU�KXPDQ�FDSLWDO�FRQWUROV��WKH�IROORZLQJ�DUH�FRQVLGHUHG�KHUH��\HDUV�RI�WHQXUH�LQ�

WKH�VDPH�ILUP��ܶ݁݊݁ݎݑ���PRYLQJ�WR�D�GLIIHUHQW�MRE�LQ�WKH�LQWHUYLHZ�\HDU��݄ܥ̴ܾ݋ܬ�HTXDO�WR�

�����WRWDO�KRXUV�ZRUNHG�LQ�DOO�MREV�KHOG�E\�D�ZRUNHU��ܶ݇ݎ݋̴ܹݏݎݑ݋ܪ̴݈ܽݐ݋���RFFXSLHG�LQ�D�

�ZKLWH�FROODU��SURIHVVLRQ��ܹ݄݅ݎ݈݈ܽ݋ܥ̴݁ݐ�HTXDO�WR�����FROOHJH��GHJUHH��݈݈݁݃݁݋ܥ�HTXDO�WR�

����VRPH�FROOHJH��݈݈݁݃݁݋ܥ̴ݎ݋݅݊ݑܬ�HTXDO�WR������KDYLQJ��UHFHLYHG�MRE�WUDLQLQJ�DW�OHDVW�RQFH�

LQ�\RXU�OLIH��ܶ݃݊݅݊݅ܽݎ�HTXDO�WR�����\HDUV�RI�IXOO�WLPH��SDUW�WLPH�RU�XQHPSOR\HG�HPSOR\HH�

��UHVSHFWLYHO\�����\HDUV�RI�FRPSOHWHG�HGXFDWLRQ̴ܷ݉݁݊ݏݎ�DQG�̴ܻ݁ܽܶܲݏݎܻܽ݁��ܶܨ̴ݏݎܻܽ݁�

���DQG�WKH�SHUFHQWLOH�REWDLQHG�LQ�WKH�$69$%�FRJQLWLYH�WHVW�RI�PDWKHPDWLFV�DQG�݀ܧ̴ݏݎܻܽ݁�

YHUEDO�LQ�������$69$%BSB��������

�

�������������������������������������������������
���7KH�VHOHFWLRQ�RI�WKH�RFFXSDWLRQDO�FKDUDFWHULVWLFV�GHVFULEHG�DERYH�UHOLHV�RQ�WKH�:RUN�$FWLYLWLHV��:RUN�
&RQWH[W�DQG�:RUN�6W\OH�FDWHJRULHV�GHILQHG�LQ�2
1HW��KWWSV���ZZZ�RQHWRQOLQH�RUJ������
���3DUHQWDO� \HDUV�RI�HGXFDWLRQ�KDYH�EHHQ�FRPSXWHG�DV�WKH�DYHUDJHV�RI� WKH�ELRORJLFDO�DQG� WKH�UHVLGHQWLDO�
IDWKHU�DQG�PRWKHU��UHVSHFWLYHO\���
���$�IXOO�WLPH�ZRUNHU��UHVS��SDUW�WLPH��LV�GHILQHG�DV�VRPHRQH�ZKR�ZRUNV�RQ�DYHUDJH�DW�OHDVW����KRXUV��UHVS��
EHWZHHQ���DQG����KRXUV��D�ZHHN�GXULQJ�WKH�LQWHUYLHZ�\HDU��ZKLOH�DQG�DQ�XQHPSOR\HG�ZRUNHU�LV�VRPRQH�
ZKR�KDV�ZRUNHG�OHVV�WKDQ���KRXU�D�ZHHN���



���
�

�����1H[W��WKH�IROORZLQJ�YDULDEOHV�DUH�XVHG�DV�KHDOWK�FRQWUROV��]�LV�DQ�LQGH݄ݐ݈ܽ݁ܪ̴݈݈ܽݎ݁ݒܱ�

IURP� �� WR� �� RQ� KRZ� LQGLYLGXDOV� SHUFHLYH� WKHLU� RZQ� KHDOWK� VWDWXV� ����� FRUUHVSRQGV� WR�

FDWHJRU\� �H[FHOOHQW��� ���� WR� �WHUULEOH���� �̴݇ܿ݅ܵݏ݁݉݅ܶ UHIHUV� WR� KRZ� PDQ\� WLPHV� WKH�

LQGLYLGXDO� VXIIHUHG� DQ� LQMXU\� RU� LOOQHVV� GXULQJ� WKH� ODVW� \HDU�� DQG� �ݕ̴̴ܽܲ݇ܿ݅ܵݏݕܽܦ LV�

GHILQHG�E\�WKH�QXPEHU�RI��GD\V�RI�SDLG�VLFN�OHDYH�LQGLYLGXDOV�WRRN�LQ�WKH�ODVW�\HDU���

�

�����$V�DOUHDG\�QRWHG��WKH�GHSHQGHQW�YDULDEOH�LQ�DOO�UHJUHVVLRQV�LV�WKH��ORJJHG��LQIODWLRQ�

DGMXVWHG�KRXUO\�ZDJH��݈ܹ݊���ZKHUH�86�&3,�GDWD�GUDZQ�IURP�WKH�:RUOG�%DQN�GDWDEDVH�

�EDVH�\HDU��������LV�XVHG�WR�GHIODWH�ZDJHV�LQ�HDFK�\HDU�RI�WKH�VDPSOH���

�

�����$V�VKRZQ�LQ�7DEOH����IHPDOH�UHVSRQGHQWV�KDYH�D�KLJKHU�%)3�WKDQ�PHQ�������YV���������

UHFHLYH�D�ORZHU��UHDO��KRXUO\�ZDJH�������YV���������KDYH�D�KLJKHU�HGXFDWLRQDO�DWWDLQPHQW��

HVSHFLDOO\�LQ�WHUPV�RI�FRPSOHWLQJ�FROOHJH�GHJUHHV��DQG�UHSUHVHQW�D�KLJKHU�VKDUH�LQ�ZKLWH��

FROODU�MREV���$FFRUGLQJ�WR�:+2���������%)3�JUHDWHU�WKDQ�������������GHILQHV�REVHVLW\�IRU�

PHQ� �UHVS�� ZRPHQ�� DJHG� ������� ZKLOH� WKRVH� ZLWKLQ� WKH� UDQJH� ���������� ������������

UHSUHVHQW��ERUGHUOLQH�FDVHV��1RWH�WKDW�WKH�DERYH�DYHUDJH�ILJXUHV�LQ�RXU�1/6<���VDPSOH�

PD\�ORRN�VHHPLQJO\�KLJK��<HW��ZH�DUJXH�WKDW�WKH\�VHHP�SODXVLEOH�EHFDXVH�WKH�DYHUDJH��

%)3�IRU�WKH�ZKROH�DGXOW�86�SRSXODWLRQ�ZKLFK�LV�HYHQ�KLJKHU��L�H�������IRU�PHQ�DQG������

IRU� ZRPHQ� �VHH� 6W�2QJH�� ������� DQG� REHVLW\� WHQGV� WR� EH� ORZHU� DPRQJ� \RXQJHU�

LQGLYLGXDOV��$V�UHJDUGV�RFFXSDWLRQDO�FKDUDFWHULVWLFV��ZRPHQ�KDYH�KLJKHU�FRQWDFWV�ZLWK�

FOLHQWV�DQG�RWKHU�DJHQWV�H[WHUQDO�WR�WKH�ILUP��ZKLOH�WKHLU�MRE�PLVWDNHV�DUH�WKRXJKW�WR�KDYH�

PRUH�VHULRXV�FRQVHTXHQFHV�WKDQ�PDOHV���

�

�

��

�



���
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�����

�

�
7DEOH����1/6<���VDPSOH�GHVFULSWLYHV�

�� :KLWH�PHQ� :KLWH�ZRPHQ�
� 0HDQ� 6�(�� 0HDQ� 6�(��

9DULDEOHV�RI�LQWHUHVW� � � � �
%)3� ������ ������ ������ ������
+RXUO\��UHDO��ZDJH����� ������� ������� ������� �������
'HPRJUDSKLF�FRQWUROV� � � � �
1RUWKHDVW� ������ ������ ������ ������
1RUWKFHQWHU� ������ ����� ����� �����
:HVW� ������ ������ ������ ������
6RXWK� ������ ������ ������ ������
8UEDQ� ������ ������ ������ ������
1DWLYH� ������ ������ ������ ������
0DUULHG� ������ ������ ������ ������
���B+RPH� ������ ������ ������ ������
$JH� ������� ������ ������� ������
<HDUVB(GXFB)DWK� ������� ������ ������� ������
<HDUV�(GXFB0RWK� �������

�
������

�
�������

�
������

+XPDQ�FDSLWDO�FRQWUROV��� � � � �
7HQXUH� ������ ������ ������ ������
-REB&K����� ������ ������ ������ ������
<HDUVB(G� ������� ������ ������� ������
7UDLQLQJ� ������ ������ ������ ������
&ROOHJH�� ������ ������ ������ ������
-XQLRUB&ROOHJH� ������ ������ ������ ������
<HDUVB)7� ������ ������ ������ ������
<HDUVB37� ������ ������ ������ ������
<HDUVB8QHP� ������ ������ ������ ������
:KLWH&ROODU� ������ ������ ������ ������
7RWDOB+RXUVB:RUN� �������� ������� �������� �������
$69$%BSB����� �������� �������� �������� ��������
+HDOWK�VWDWXV�FRQWUROV� � � � �
'D\VB6LFNB3D\� ������ ������� ������ �������
7LPHVB6LFN� ������ ������ ������ ������
2YHUDOOB+HDOWK� ������ ����� ����� ������
2FFXSDFLRQDO�FRQWUROV� � � � �
&RQWB3XE� ������� ������� ������� �������
,PSB&OLHQWV� ������� ������� ������� �������
6SHDNB)UHT� ������� ������� ������� �������
([WB&RPP� ������� ������� ������� �������
,QWB&RPP� ������� ������� ������� �������
-REB0LVWDNH� ������� ����� ������� �������
$QDO\WLFB7KLQN� �������

�
������� ������� �������

�
1RWH��)RU�WKH�PHDQLQJ�RI�WKH�DFURQ\PV�LQ�FROXPQ����VHH�VXEVHFWLRQ�����DERYH��
�
�



���
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����(PSLULFDO�VWUDWHJ\��
�

����+XPDQ�FDSLWDO��KHDOWK�DQG�RFFXSDWLRQDO�FRQWUROV��
�����2XU�HPSLULFDO�VWUDWHJ\�SURFHHGV�LQ�WKUHH�VWHSV��)LUVW��DV�LV�FRQYHQWLRQDO�LQ�WKH�OLWHUDWXUH��

ZH�VHHN�WR�FDSWXUH�ZKLFK�SDUW�RI�WKH�DVVRFLDWLRQ�EHWZHHQ�KRXUO\�UHDO�ZDJHV�DQG�%)3�LV�

H[SODLQHG�E\�GLIIHUHQFHV�LQ�GHPRJUDSKLF�FKDUDFWHULVWLFV�UHODWHG�WR�SURGXFWLYLW\��7KXV��ZH�

LQLWLDOO\�HVWLPDWH�D�UHJUHVVLRQ�RI�WKH��ORJJHG��UHDO�KRXUO\�ZDJH��݈ܹ݊��RI�LQGLYLGXDO�݅�LQ�

SHULRGݐ��RQ�WKH�YDULDEOH�RI�LQWHUHVW��%)3��SOXV�WKH�VHW�RI�GHPRJUDSKLF�FRQWUROV��ݐ̴݅ܥ݉݁ܦ��

OLVWHG� DERYH� DQG� LQGXVWU\� ����� DQG� \HDU�WLPH� HIIHFWV� ௦�ǡ݀݊ܫ� ���ݐ̴ݎܻܽ݁ 1H[W�� WR� UHGXFH�

29%��WKLV�UHJUHVVLRQ�LV�DXJPHQWHG�ZLWK�WKH�FRQWUROV�IRU�KXPDQ�FDSLWDO��ݐ̴݅ܥܭܪ���KHDOWK�

���6RPH�RI�WKHVH�ODWWHU�FRQWUROV�ݐ̴݅ܥܱܿܿ���DQG�RFFXSDWLRQDO�FKDUDFWHULVWLFV�ݐ̴݅ܥ݄ݐ݈ܽ݁ܪ�

FRXOG�EH�DUJXDEO\� HQGRJHQRXV��1RQHWKHOHVV�� DV� DQ� DFFRXQWLQJ� H[HUFLVH�� LW� LV� XVHIXO� WR�

NQRZ�WKH�H[WHQW�WR�ZKLFK�WKH�REHVLW\�JDS�FDQ�EH�H[SODLQHG�E\�WKHP�VLQFH�WKH\�DOVR�DIIHFW�

SURGXFWLYLW\��$FFRUGLQJO\��RQFH�ZH�FRQWURO�IRU�DOO�WKH�SUHYLRXV�FRYDULDWHV���DQ\�SHUVLVWHQW�

HIIHFW�RI�%)3�RQ�ZDJHV�FRXOG�EH�DWWULEXWHG�WR�GLVFULPLQDWLRQ��6SHFLILFDOO\��WKH�HVWLPDWHG�

UHJUHVVLRQ�PRGHOV�DW�WKH�ILUVW�VWDJH�DUH�DV�IROORZV��

�
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�

����'LVHQWDQJOLQJ�VWDWLVWLFDO�IURP�WDVWH�EDVHG�GLVFULPLQDWLRQ��

� $W�WKH�VHFRQG�VWDJH��ZH�SURFHHG�WR�LGHQWLI\�WKH�W\SH�RI�GLVFULPLQDWLRQ�OHIW�DIWHU�WKH�

ILUVW��VWDJH�UHJUHVVLRQV��)RU�WKLV�SXUSRVH��ZH�UXQ�VHSDUDWH�UHJUHVVLRQV�VLPLODU�WR������DGGLQJ�

DV� IXUWKHU� FRQWUROV� WKH� LQWHUDFWLRQV� RI�%)3�ZLWK� WKUHH� GLVFULPLQDWLRQ�LQGLFDWRU� SUR[LHV�

FDSWXUHG�E\���L��H[SHULHQFLQJ�D�MRE�FKDQJH�GXULQJ�WKH�\HDU�EHIRUH�WKH�LQWHUYLHZ��݄ܥܾ݋ܬ���

�LL��DJH��݁݃ܣ��DQG��LLL��ZRUN�VHQLRULW\��ܶ݁݊݁ݎݑ���*URXSLQJ�WKHVH�WKUHH�YDULDEOHV�XQGHU�WKH�

ODEHOܫܿݏ݅ܦ���WKH�IROORZLQJ��UHJUHVVLRQ�LV�FRQVLGHUHG���

�
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����������7KH�LQVLJKW�IRU�LQFOXGLQJ�WKHVH�LQWHUDFWLRQ�WHUPV�LQ�����LV�DV�IROORZV��2Q�WKH�RQH�

KDQG��LI�VWDWLVWLFDO�GLVFULPLQDWLRQ�LV�SUHVHQW��WKH�FRQMHFWXUH�LV�WKDW�WKRVH�LQGLYLGXDOV�ZKR�

UHFHQWO\�FKDQJHG�MREV�ZRXOG�KDYH�OHVV�WLPH�WKDQ�VWD\HUV�WR�SURYH�WKHLU�WUXH�SURGXFWLYLW\�

WR�WKHLU�QHZ�HPSOR\HUV��7KXV��WKH�FRHIILFLHQWߚ�ଶ�RQ�WKH�LQWHUDFWLRQ�RI�%)3�ZLWK݄ܥܾ݋ܬ��

VKRXOG�EH�QHJDWLYH�XQGHU�VWDWLVWLFDO�GLVFULPLQDWLRQ��&RQYHUVHO\��LI�WKLV�FRHIILFLHQW�WXUQV�

RXW� WR�EH�SRVLWLYH�DQG�VLJQLILFDQW��GLVFULPLQDWLRQ�VKRXOG�EH� LQWHUSUHWHG� DV�QHSRWLVP� LQ�

IDYRXU�RI�REHVH�ZRUNHUV�DQG��LI�LQVLJQLILFDQW��DV�GLVFULPLQDWLRQ�EDVHG�RQ�SUHMXGLFH��2Q�

WKH�RWKHU�KDQG��WKRVH�LQGLYLGXDOV�ZKR�DUH�ROGHU�DQG�KDYH�DFFXPXODWHG�ORQJHU�WHQXUH�DUH�

OLNHO\�WR�KDYH�SURYLGHG�VROLG�LQIRUPDWLRQ�DERXW�WKHLU�JHQXLQH�SURGXFWLYLW\��LQ�WKH�IRUP�RI�

D�ORQJHU�UHVXPp��UHFRPPHQGDWLRQV�RU�UHFRJQLWLRQ�ZLWKLQ�WKH�VHFWRU���DQG�VR�WKH\�DUH�OHVV�

OLNHO\�WR�H[SHULHQFH�VWDWLVWLFDO�GLVFULPLQDWLRQ��7KXV��ZH�ZRXOG�H[SHFW�WR�ILQG�SRVLWLYH�DQG�

VLJQLILFDQWߚ�ଶ�FRHIILFLHQWV�RQ�WKH�LQWHUDFWLRQV�RI�%)3�ZLWK݁݃ܣ��DQG�ܶ݁݊݁ݎݑ��UHGXFLQJ�WKH�

QHJDWLYH� HIIHFW� RI� %)3� RQ� KRXUO\� ZDJHV� �FDSWXUHG� E\� ��ଵߚ� RWKHUZLVH� WKH� ULJKW�

LQWHUSUHWDWLRQ�ZRXOG�EH�GLVFULPLQDWLRQ�GXH�WR�WDVWH�LQ�ERWK�VFHQDULRV��7DEOH���VXPPDULVHV�

WKH�LQWHUSUHWDWLRQ�RI�GLVFULPLQDWLRQ�URRWV�DFFRUGLQJ�WR�WKH�VLJQV�RI�WKHߚ�ଶ�FRHIILFLHQWV�RQ�

WKH�LQWHUDFWLRQ�WHUPV�RI�%)3�ZLWK�WKH�WKUHH�DERYH�PHQWLRQHG�FRQWUROV���

�

�

����1RWH��7KHߚ�ଶ�FRHIILFLHQW�FRUUHVSRQGV�WR�WKH�LQWHUDFWLRQ�EHWZHHQ�%)3�DQG�',VF,�LQ�HTXDWLRQ�����DERYH��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

������5HJDUGLQJ� WKH� UROH� RI� � RFFXSDWLRQV��ZH� DGG� LQWHUDFWLRQV� RI�%)3�ZLWK� HDFK� RI� WKH�

LQGLFHV�RI�FKDUDFWHULVWLFV�RI�WKH�VHFWRU��DJDLQ�LQ�VHSDUDWH�UHJUHVVLRQV�E\�OLNH�����DERYH��$V�

EHIRUH��WKH�VLJQ�DQG�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKHLU�HVWLPDWHG�FRHIILFLHQWV�KHOS�HYDOXDWH�

ZKHWKHU�D�JLYHQ�RFFXSDWLRQDO�FKDUDFWHULVWLF�LQFUHDVHV�RU�UHGXFHV�WKH�REHVLW\�ZDJH�SHQDOW\��

,Q�DGGLWLRQ��WR�UHGXFH�29%��DOO�WKHVH�UHJUHVVLRQV�LQFOXGH�WKH�IXOO�VHW�RI�FRQWUROV�UHODWHG�WR�

HPSOR\PHQW�FKDUDFWHULVWLFV��

�

�

7DEOH����,QWHUSUHWDWLRQ�RIߚ�ଶ�FRHIILFLHQWV�RQ�LQWHUDFWLRQV�WHUPV�ZLWK�%)3�
,QWHUDFWLRQ�RI�%)3�
ZLWK��
�

3RVLWLYH�	�
VLJQLILFDQW�

1HJDWLYH�	�
VLJQLILFDQW� ������1RW�VLJQLILFDQW�

$JH� 6WDWLVWLFDO� 7DVWH�EDVHG� 7DVWH�EDVHG�
7HQXUH� 6WDWLVWLFDO� 7DVWH�EDVHG� 7DVWH�EDVHG�
-RE�&KDQJH� 3RVLWLYH�'LVF�� 6WDWLVWLFDO� 7DVWH�EDVHG�
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����'LVFULPLQDWLRQ�DQG�RFFXSDWLRQDO�IHDWXUHV��WULSOH�LQWHUDFWLRQV�

� $W�WKH�WKLUG�DQG�ILQDO�VWDJH��ZH�DQDO\VH�WKH�OLQN�EHWZHHQ�WKH�W\SH�RI�GLVFULPLQDWLRQ�

DQG�MRE�FKDUDFWHULVWLFV��7R�FDUU\�RXW�WKLV�H[HUFLVH��D�WULSOH�LQWHUDFWLRQ�VSHFLILFDWLRQ�LV�XVHG�

EHWZHHQ�%)3�� WKH� W\SH� RI�GLVFULPLQDWLRQ� LQGLFDWRUV� �݁݃ܣ��݄ܥܾ݋ܬ� DQG�ܶ݁݊݁ݎݑǢ� MRLQWO\�

ODEHOOHGܫܿݏ݅ܦ��� SOXV� WKH� VLJQLILFDQW�RFFXSDWLRQDO� FKDUDFWHULVWLFV� VHOHFWHG� DW� WKH� VHFRQG�

VWDJH�� $V� EHIRUH�� WKH� DQDO\VLV� LV� FDUULHG� RXW� LQ� VHSDUDWH� UHJUHVVLRQV� IRU� HDFK� W\SH� RI�

GLVFULPLQDWLRQ�LQGLFDWRU�DQG�MRE�FKDUDFWHULVWLF��

�
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2PLWWLQJ�WKH�݅ݐ�VXEVFULSWV�IRU�VLPSOLFLW\�LQ������LW�IROORZV�WKDW�
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߲

ܫܿݏ݅ܦ߲
൬
߲�݈ܹ݊
ܲܨܤ߲

൰ ൌ ଶߚ� ൅ߚ�ହ כ �����������������������������������������Ǥܫܱܿܿ

�

�����7KLV� PHDQV� WKDW�� DV� WKH� GLVFULPLQDWLRQ� LQGLFDWRU� YDULHV�� WKH� FKDQJH� LQ� WKH� VHPL�

HODVWLFLW\� RI� WKH� ZDJH�ZLWK� UHVSHFW� WR� %)3� GHSHQGV� RQ� WKH� OHYHO� RI� WKH� RFFXSDWLRQDO�

YDULDEOH�ܱܿܿܫ��ZLWK� WKH� FRHIILFLHQWVߚ�ଶ� DQGߚ�ହ� GHWHUPLQLQJ� WKH� VLJQ� DQG� VORSH�RI� WKLV�

FKDQJH��,I�ERWK�FRHIILFLHQWV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�VKDUHG�WKH�VDPH�VLJQ���RU�LI�

RQO\� ��ZLOO�RQO\�PRGLI\�WKH�VHPL�HODVWLFLW\�LQGLFDWRUܫହ�LV�VLJQLILFDQW���WKH�OHYHO�RI�ܱܿܿߚ�

XSZDUGV�RU�GRZQZDUGV��+RZHYHU��LI�WKH\�H[KLELW�RSSRVLWH�VLJQV��WKHUH�ZRXOG�EH�D�FXW�RII�

OHYHO�LQ�ܱܿܿܫ�DERYH�RU�EHORZ�ZKLFK�WKH�GLUHFWLRQ�RI�WKH�DERYH�PHQWLRQHG�HIIHFW�ZRXOG�EH�

GLIIHUHQW��SURYLGHG�WKDW�WKH�WKUHVKROG�YDOXH�IDOOV�LQ�WKH�UDQJH�EHWZHHQ���DQG������PLQLPXP�

DQG�PD[LPXP�YDOXHV�RI�DOO�RFFXSDWLRQDO�YDULDEOHV���:KHQ�WKH�GLVFULPLQDWLRQ�LQGLFDWRUV�

FRUUHVSRQG�WR̶݁݃ܣ���RU��7H̶݊݁ݎݑ��VXFK�WKUHVKROGV�ZRXOG�LPSO\�VWDWLVWLFDO�GLVFULPLQDWLRQ�

IRU� YDOXHV� RI�ܱܿܿܫ� EHORZ� WKHP� DQG�� FRQYHUVHO\�� ZRXOG� SRLQW� WR� SUHMXGLFH� IRU� KLJKHU�

YDOXHV��2Q�WKH�FRQWUDU\��ZKHQ�FRQVLGHULQJ�WKHܥܾ݋ܬ���K��LQGLFDWRU��RSSRVLWH�VLJQV�RIߚ��ହ�

ZRXOG� SRLQW� WR� VWDWLVWLFDO� GLVFULPLQDWLRQ� IRU� YDOXHV� EHORZ� WKH�ܱܿܿܫ� WKUHVKROG� DQG� WR�

SRVLWLYH�GLVFULPLQDWLRQ�IRU�YDOXHV�DERYH�LW���

�

�

�
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����5DQGRP�HIIHFWV�HVWLPDWLRQ�

� �
7KH�HVWLPDWLRQ�SURFHGXUH�DSSOLHG�WR�DOO�WKH�DERYH�PHQWLRQHG�UHJUHVVLRQV��VHSDUDWHO\�IRU�

PHQ�DQG�ZRPHQ���LV�5DQGRP�(IIHFWV�*HQHUDOL]HG�/HDVW�6TXDUHV��5(�*/6���DFFRUGLQJ�WR�

WKH�IROORZLQJ�SDQHO�GDWD�UHJUHVVLRQ�PRGHO�����

�
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ZKHUHݒ�௜௧ ൌ ௜௧ݑ ൅ ߣ��LV�D�TXDVL�WLPH�GHPHDQLQJ�YDOXH�GHILQHG�DVߣ�௜�DQGߤ ൌ ͳ െ ఙೠ

ට்ఙഋమାఙೠమ
Ǥ�

�����$V�LV�ZHOO�NQRZQ��WKH�VWDQGDUG�DVVXPSWLRQ������������������WKDW�WKH�FRQWUROV�DUH�VWULFWO\�

H[RJHQRXV�Z�U�W��WKH�HUURU�WHUPݑ��௜௧��DQG�WKH�LQGLYLGXDO�IL[HG��XQREVHUYDEOH��IDFWRUVߤ��௜��

VXFK� DV� LQWHOOLJHQFH�� JHQHV� RU� WLPH� SUHIHUHQFHV�� 2WKHUZLVH�� 5(�*/6� \LHOGV� ELDVHG�

HVWLPDWHV��2XU�FODLP�LV�WKDW�LQFOXGLQJ�D�ZLGH�VHW�RI�GHPRJUDSKLF��KXPDQ�FDSLWDO��KHDOWK�

DQG�RFFXSDWLRQDO�FKDUDFWHULVWLFV�FRQWUROV�LQ�����FRXOG��VXEVWDQWLDOO\�UHGXFH�29%�LQ�WKH��

FRHIILFLHQW� RQ� %)3� E\� UHVWULFWLQJ� WKH� UDQJH� RI� SRWHQWLDO� XQREVHUYDEOHV�� 1RQHWKHOHVV��

ODFNLQJ� D� JRRG� LQVWUXPHQW�� WKH� SRVVLELOLW\� RI� UHYHUVH� FDXVDOLW\� �ZKHUHE\�ZDJHV� FRXOG��

LQIOXHQFH� %)3� LQVWHDG� RI� WKH� RWKHU� ZD\� DURXQG�� FDQQRW� EH� GLVFDUGHG�� 7R� FKHFN� WKLV�

SRVVLELOLW\��ZH�IROORZ�:DGD���������LQ�XVLQJ�KHLJKW�DV�DQ�,9�LQ�5(��6/6��VHH�-RKL�DQG�

:RROGULGJH��������VLQFH�PRVW�RI�DGXOW�KHLJKW�LV�UHDFKHG�E\�WKH�HQG�RI�RQH¶V�WHHQDJH�\HDUV��

DQG�WKHUHIRUH�FRXOG�EH�FRQVLGHUHG�DV�D�SUH�ODERXU�PDUNHW�IDFWRU�����

�

���5(68/76�
�

����3URGXFWLYLW\�DQG�RFFXSDWLRQDO�FKDUDFWHULVWLFV���

� 7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�ILUVW�VWDJH�UHJUHVVLRQV�����DQG�����IRU�PHQ�DQG�

ZRPHQ�� $V� FDQ� EH� VHHQ� LQ� FROXPQV� �,,�� DQG� �,9��� DGGLQJ� WKH� VHFRQG� VHW� RI� FRQWUROV�

PRGLILHV�WKH�%)3�FRHIILFLHQW�LQ�WKH�EDVLF�UHJUHVVLRQ������UHSRUWHG�LQ�FROXPQV��,��DQG��,,,���

LQ�WKH�VDPH�GLUHFWLRQ�IRU�ERWK�JHQGHUV��:LWK�UHJDUG�WR�PHQ��WKH�%)3�FRHIILFLHQW�LV�SRVLWLYH��

�������������������������������������������������
���)ROORZLQJ�%R]R\DQ�DQG�:ROEULQJ�� �������� WKH� MXVWLILFDWLRQ� WR�GLVFDUG�)(�HVWLPDWLRQ� LV� WKH� ORZ�WLPH�
YDULDWLRQ�RI�%)3�LQ�RXU�VDPSOH��
���$OWHUQDWLYH�LQVWUXPHQWV�FRXOG�EH�SDUHQWV��%)3�ZKLFK�LV�DYDLODEOH�LQ�1/6<����+RZHYHU��WKH�ODUJH�QXPEHU�
RI�QRQ�UHVSRQGHQWV�LQ�WKH�VXUYH\�SUHYHQW�XV�WR�XVH�VXFK�,9V��

�����������7DVWH�EDVHG�GLVFULPLQDWLRQ��WKH�UROH�RI�RFFXSDWLRQDO�FKDUDFWHULVWLFV��
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EXW� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� HLWKHU� VSHFLILFDWLRQ�� $V� D� UHVXOW�� WKLV� SUHOLPLQDU\�

HPSLULFDO�HYLGHQFH�GRHV�QRW�\LHOG�VXSSRUW�IRU�DQ\�W\SH�RI�GLVFULPLQDWLRQ�DJDLQVW�PDOHV��

$V� IRU� ZRPHQ�� WKH� ZDJH� REHVLW\� JDS� EHFRPHV� VPDOOHU� RQFH� WKH� H[WUD� FRQWUROV� DUH�

LQFOXGHG��EXW�WKH�HIIHFW�RI�%)3�RQ�ZDJHV�LV�VWLOO�QHJDWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�DW�

����:LWKRXW� WKHVH� FRQWUROV�� DQ� LQFUHDVH� RI� D� VWDQGDUG� GHYLDWLRQ� RI� WKH� %)3� ���������

LPSOLHV�D�UHGXFWLRQ�RI������� �������[��������LQ�IHPDOH�ZDJHV�ZKLOH��ZLWK�DGGLWLRQDO�

FRQWUROV��WKH�ZDJH�ORVV�GHFOLQHV�WR�����,Q�OLQH�ZLWK�WKH�DUJXPHQWV�DERYH��WKH��UHVLGXDO��

IHPDOH�REHVLW\�ZDJH�SHQDOW\�FRXOG�EH�DWWULEXWHG�WR�GLVFULPLQDWLRQ��

�

7DEOH����(VWLPDWHV�RI�FRHIILFLHQWV�RQ�%)3�ZLWK�GLIIHUHQW�VHWV�RI�FRQWUROV�
� 0HQ� :RPHQ�
� � �

'HS��YDU��ࢃ࢔ࡸ� �,�� �,,�� �,,,�� �,9��

%)3� ������ ������ ������
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�
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�
'HP&� <HV� <HV� <HV� <HV�

�
+.&��+OWK&�	�2FF&��������������������

�������1R� <HV� 1R� <HV�

12EV� ����� ����� ����� �����
1,QG�� ����� ����� ����� �����
5��ZLWKLQ� ������ ������ ������ ������
5��RYHUDOO� ������ ������ ������ ������
5��EHWZHHQ� ������ ������ ������ ������

1RWH�� 5(�*/6� HVWLPDWLRQ�� $OO� FROXPQV� LQFOXGH� LQGXVWU\� DQG� \HDU� GXPPLHV�� 5REXVW� VWDQGDUG� HUURUV� LQ�
SDUHQWKHVHV����

�S������

�S�������


�S�������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

�
�����:KLOH�WKH�SUHYLRXV�UHVXOWV�FRUUHVSRQG�WR�5(�*/6�HVWLPDWLRQ��7DEOH���FRPSDUHV�WKH�

HVWLPDWHV�LQ�FROXPQV�,,�DQG��,,,��LQ�7DEOH����UHSURGXFHG�DJDLQ�IRU�FRQYHQLHQFH��ZLWK�WKH�

5(��6/6�HVWLPDWHV��XVLQJ�KHLJKW�DV�DQ�LQVWUXPHQW�IRU�%)3��VHH�VXEVHFWLRQ�����DERYH���$V�

FDQ�EH�REVHUYHG�� DW� WKH� FRVW�RI� VRPH�HIILFLHQF\�� WKLV�FRPSDULVRQ� \LHOGV� ODUJHO\� UREXVW�

UHVXOWV�DV�UHJDUGV�WKH�REHVLW\�ZDJH�SHQDOW\�E\�JHQGHU���+HQFH��WKH�SRWHQWLDO�SUHVHQFH�RI�

UHYHUVH� FDXVDOLW\� GRHV� QRW� VHHP� WR� EH� D� ELJ� LVVXH� DQG�� LQ� WKH� VHTXHO�� RQO\� 5(�*/6�

HVWLPDWHV�ZLOO�EH�UHSRUWHG��
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7DEOH����&RPSDULVRQ�RI�FRHIILFLHQWV�RQ�%)3�HVWLPDWHG�E\�5(�*/6�DQG�5(��6/6�
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�����7DEOH���LQ�WXUQ�UHSRUWV�WKH�HVWLPDWHG�FRHIILFLHQWV�RQ�WKH�GRXEOH�LQWHUDFWLRQV�RI�%)3�

ZLWK�RFFXSDWLRQDO� LQGLFDWRUV�UHODWHG�WR�LQWHU�SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�LQWHUQDO�DQG�

H[WHUQDO�DJHQWV�LQ�VHSDUDWH�UHJUHVVLRQV�OLNH������&RQWUDU\�WR�WKH�HYLGHQFH�REWDLQHG�LQ�WKH�

SUHYLRXV�VWDJH��WKH�UHVXOWV�QRZ�\LHOG�D�VLJQLILFDQW�ZDJH�SHQDOW\�IRU�REHVH�PDOH�ZRUNHUV��

LQ�WKRVH�RFFXSDWLRQV�LQYROYLQJ�LQWHQVH�GLUHFW�FRQWDFW�ZLWK�WKH�SXEOLF��DW����VLJQLILFDQFH�

OHYHO���FRQVXPHUV�DQG�H[WHUQDO�FRRPXQLFDWLRQ��DW�������$V�UHJDUGV�ZRPHQ��WKH�UHVXOWV�

DUH�PXFK�VWURQJHU��WKH�SHQDOW\�LV�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�RFFXSDWLRQV�LQYROYLQJ�FORVH�

GLUHFW� FRQWDFW� ZLWK� WKH� SXEOLF� ���ܾݑ̴ܲݐ݊݋ܥ� FOLHQWV� ���ݏݐ݈݊݁݅ܥ̴݌݉ܫ� IUHTXHQW� RUDO�

FRPPXQLFDWLRQ��݉݋ܥ̴ݍ݁ݎܨ��DQG�ZKHUH��PLVWDNHV�LPSO\�VHULRXV�FRQVHTXHQFHV�IRU�ILUPV�

���3DUWLFXODUO\�QRWHZRUWK\�LV�WKH�SHQDOL]DWLRQ�RI�REHVH�ZRPHQ�ZKR�KDYH�WR�݁݇ܽݐݏ݅ܯ̴ܾ݋ܬ�

VSHDN�LQ�SXEOLF�DQG�GHDO�ZLWK�FOLHQWV��EXW�QRW�IRU�WKRVH�FRPPXQLFDWLLQJ�ZLWK�RXWVLGHUV��DV�

LW�ZDV�WKH�FDVH�IRU�PHQ��7KLV�UHVXOW�SRLQWV�WR�D�YHU\�VSHFLILF�QLFKH�RI�MRE�HQYLURQPHQWV�LQ�

ZKLFK�SUHMXGLFH�DJDLQVW�REHVH�ZRPHQ�RFFXUV��PRUH�FORVHO\�UHODWHG�WR�WKH�DFWLRQ�LWVHOI�RI�

VSHDNLQJ�LQ�SXEOLF�UDWKHU�WKDQ�WR�GHDOLQJ�ZLWK�FOLHQWV���

�

�����+DQ� HW� DO�� ������� UHSRUW� VLPLODU� UHVXOWV� IRU�ZRPHQ�� WDNLQJ� WKH� UHTXLUHPHQW� RI� RUDO�

FRPPXQLFDWLRQ�DW�ZRUN�DV�WKH�PDLQ�MRE�FKDUDFWHULVWLF��EXW�QRW�QHFHVVDULO\�ZLWK�WKH�SXEOLF��

+RZHYHU�� ZKLOH� WKH� FKDUDFWHULVWLF� RI� ³VHUYLQJ´LV� WKH� RQO\� RQH� ZKLFK� LV� QHJDWLYH� DQG�

VLJQLILFDQW�LQ�WKHLU�VWXG\��RXU�ILQGLQJV�WKDW�LQWHQVLYH�WUDGHV�LQ�GLUHFW�FRQWDFW�ZLWK�FOLHQWV�

RU� WKH� JHQHUDO� SXEOLF� KDYH� VLJQLILFDQW� HIIHFWV� H[WHQG� WKHLUV���� )LQDOO\�� DQRWKHU� QRYHO�
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ILQGLQJ� WR� KLJKOLJKW� LV� WKH� JURZLQJ� ZDJH� SHQDOW\� UHODWHG� WR� PDNLQJ� PLVWDNHV� LQ� WKH�

ZRUNSODFH��ZKLFK�LV�VLJQLILFDQW�DW����IRU�ZRPHQ�EXW�QRW�VLJQLILFDQW�IRU�PHQ���

�

�����6XPPLQJ�XS���DOWKRXJK�WKH�SUHYLRXV�UHVXOWV�GR�QRW�DOORZ�XV�WR�FRQFOXGH�WKDW�RQH�JHQGHU�

LV�PRUH�GLVFULPLQDWHG�WKDQ�WKH�RWKHU�ZKHQ�ZRUNLQJ�LQ�IURQW�RI�WKH�SXEOLF��WKH��SHQDOW\�RQ�

PDNLQJ�PLVWDNHV�DQG�RQ�RUDO�FRPPXQLFDWLRQ�SRVVLEO\�LPSOLHV�WKDW�REHVH�ZRPHQ�FRXOG�

EH�ZRUVH�WUHDWHG�WKDQ�PHQ�LQ�SRVLWLRQV�RI�KLJKHU�UHVSRQVLELOLW\��ZKHUH�WKHVH�DFWLRQV�DUH�

ERXQG�WR�EH�PRUH�IUHTXHQW���

�

������7\SHV�RI�GLVFULPLQDWLRQ�

�����7DEOH� �� VKRZV� WKH� HVWLPDWHG� FRHIILFLHQWV� RI� WKH� %)3� LQWHUDFWLRQV� ZLWK� WKH�

GLVFULPLQDWLRQ� LQGLFDWRUV� ���ܫݏܿ݅ܦ� ,Q� WKH� FDVH� RI� PHQ�� QRQH� RI� WKHP� LQWHUDFWLRQV� LV�

VLJQLILFDQW�LQ�OLQH�ZLWK�WKH�SUHYLRXV�HYLGHQFH�RQ�ODFN�RI�GLVFULPLQDWLRQ��%\�FRQWUDVW��WKH�

HVWLPDWHG� FRHIILFLHQW� RQ� WKH� LQWHUDFWLRQ� RI� IHPDOH� %)3� ZLWK�ܶ݁݊݁ݎݑ� LV� QHJDWLYH� DQG�

VLJQLILFDQW�� ZKLFK� SURYLGH� VXSSRUW� LQ� IDYRXU� RI� WDVWH�EDVHG� GLVFULPLQDWLRQ� �DQG��

FRQYHUVHO\��DJDLQVW�VWDWLVWLFDO�GLVFULPLQDWLRQ�ZKLFK�ZRXOG�\LHOG�D�SRVLWLYH�FRHIILFLHQW���

)RU�H[DPSOH��HYDOXDWLQJ�IHPDOH�WHQXUH�DW�LWV�PHDQ�YDOXH�������\HDUV��LQ�FROXPQ�9,��DQ�
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LQFUHDVH� LQ� %)3� RI� RQH� V�G�� ��������� \LHOGV� DQ� REHVLW\� SHQDOW\� RI� ����� �L�H���

������������[�����[���������ZKLFK�LV�����SS��KLJKHU�WKDQ�WKH����HIIHFW�UHSRUWHG�HDOLHU�

�VHH�7DEOH����LQ�WKH�DEVHQFH�RI�WKLV�LQWHUDFWLRQ�WHUP��,QWHUHVWLQJO\��WKH�QHJDWLYH�FRHIILFLHQW�

RQ� WKH� LQWHUDFWLRQ� RI�%)3�ZLWK݁݃ܣ��LQGLFDWHV� WKDW� WKH� ROGHU� D�ZRPDQ�� WKH� JUHDWHU� WKH�

SHQDOW\�IRU�EHLQJ�REHVH�� LPSO\LQJ��D�FOHDU�VLJQDO�RI�SUHMXGLFH��7KLV� UHVXOW� LV�HVSHFLDOO\�

VWULNLQJ�JLYHQ�WKDW�WKH�HOGHVW�ZRPHQ�LQ�RXU�VDPSOH�DUH�DW�PRVW����\HDUV�ROG��

�

�����)LQDOO\�� DV� DQ� DOWHUQDWLYH� DSSURDFK� WR� LGHQWLI\� VWDWLVWLFDO� GLVFULPLQDWLRQ�� ZH� WHVW�

ZKHWKHU� WKH� UHODWLRQVKLS� EHWZHHQ� %)3� DQG� � �݄ܥ̴ܾ݋ܬ LV� PRUH� UHOHYDQW� IRU� \RXQJHU�

LQGLYLGXDOV�ZKR�KDYH�VKRUW�ZRUN�H[SHULHQFH��DQG��WKHUHIRUH��IRU�ZKRP�HPSOR\HUV�KDYH�

OHVV�LQIRUPDWLRQ�DERXW�WKHLU�SURGXFWLYLW\��WKDQ�IRU�ROGHU�PRUH�H[SHULHQFHG�ZRUNHUV��7KLV�

WHVW�LV�LPSOHPHQWHG�WKURXJK�VHSDUDWH�UHJUHVVLRQV�IRU�ZRUNHUV�DJHG�������DQG�������ZKHUH�

D�WULSOH�LQWHUDFWLRQ�DPRQJ�%)3݄ܥܾ݋ܬ���DQG�HLWKHU݁݃ܣ��RU�ܶ݁݊݁ݎݑǤ��7KRXJK�QRW�UHSRUWHG�

KHUH�WR�VDYH�VSDFH��WKHVH�HVWLPDWHV�DUH�QHYHU�VLJQLILFDQW��DJDLQ�SURYLGLQJ�VXSSRUW�DJDLQVW�

VWDWLVWLFDO�GLVFULPLQDWLRQ��
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�����7DVWH�EDVG�GLVFULPLQDWLRQ��7KH�UROH�RI�RFFXSDWLRQDO�FKDUDFWHULVWLFV�

������7DEOHV� �� �PHQ�� DQG� �� �ZRPHQ�� GLVSOD\� WKH� UHVXOWV� RI� WKH� ODVW�VWDJH� UHJUHVVLRQV�

LQFOXGLQJ�WULSOH�LQWHUDFWLRQV�RI�%)3�ZLWK�ܶ݁݊݁ݎݑ��L�H��WKH�PRVW�UHOHYDQWܫܿݏ݅ܦ��FRYDULDWH�

LQ�7DEOH����DQG� WKRVH�RFFXSDWLRQDO�YDULDEOHV�ZKRVH�FRHIILFLHQWV� WXUQHG�RXW� WR�EH�PRVW�

VLJQLILFDQW�LQ�7DEOH����݈ܾܿ݅ݑ̴ܲݐ݊݋ܥ��݉݉݋ܥ̴ݎ݁ݐݔܧ�DQGݏ݊݋ܥ̴݌݉ܫ��IRU�PDOHV��DQG�WKH�ODVW��

WZR�LQGLFDWRUV�SOXV�ܵ ��IRU�IHPDOHV���$V�FDQ�EH�LQVSHFWHG��WKH݁݇ܽݐݏ݅ܯ̴ܾ݋ܬ��DQGݍ݁ݎܨ̴݇ܽ݁݌

HVWLPDWHV�RI� WKHߚ�ହ��FRHIILFLHQWV�RQ�WKH�WULSOH� LQWHUDFWLRQV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW� LQ�
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PRVW� FDVHV�� <HW�� LQ� FRQWUDVW� WR� WKH� UHVXOWV� 7DEOH� ��� WKH� �ଶ�FRHIILFLHQWVߚ� RQ� WKH� GRXEOH�
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�����,Q� WKH� FDVH� RI�PHQ�� RXW� RI� WKHLU� WKUHH� UHOHYDQW� RFFXSDWLRQDO� FKDUDFWHULVWLFV�� RQO\�

��OHDGV�WR�D�JUHDWHU�SHQDOW\�IRU�%)3�DV�WHQXUH�LQFUHDVHV��7KLV�UHVXOW�LQGLFDWHV݉݉݋ܥ̴ݐݔܧ

WKDW� WKH�ZHDN� HPSLULFDO� HYLGHQFH�RQ� WDVWH�EDVHG� GLVFULPLQDWLRQ� DJDLQVW�PHQ� LV� RQO\�

UHODWHG� WR� WKRVH� RFFXSDWLRQV� WKDW� LQYROYH� GHDOLQJ� ZLWK� H[WHUQDO� DJHQWV�� UDWKHU� WKDQ�

FXVWRPHUV�RU�HPSOR\HUV��)RU�H[DPSOH��ZKHQ�ܶ݁݊݁ݎݑ�DQG݉݉݋ܥ̴ݐݔܧ��DUH�HYDOXDWHG�DW�
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LQVLJQLILFDQW�UHJUHVVRUV�DUH�UHVWULFWHG�WR�EH�]HUR��WKH�HVWLPDWHG�FRHIILFLHQW�RQ�WKH�WULSOH�
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DVVRFLDWHG� WR� D� UHGXFWLRQ� RI� ���� SS�� LQ� WKH� KRXUO\�ZDJHV� RI� REHVH�ZRUNHUV� LQ� FORVH�
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1,QG�� ����� �������������������������������������
5��ZLWKLQ� ������ ��������������������������������������
5��RYHUDOO� ������ ��������������������������������������
5��EHWZHHQ� ������ ��������������������������������������
1RWH��5(�*/6�HVWLPDWLRQ�ZLWK�݈ܹ݊�DV�WKH�GHSHQGHQW�YDULDEOH��7KH�GHILQLWLRQ�RI�WKH�DFURQ\PV�IRU�HDFK�
UHSRUWHG�LQWHUDFWLRQ�WHUP�RI�%)3�ZLWK�WHQXUH�DQG�'LVF,�FDQ�EH�IRXQG�LQ�VXEVHFWLRQ������$SDUW�IURP�WKH�
WULSOH� LQWHUDFWLRQ� WHUPV�� DOO� VSHFLILFDWLRQV� LQFOXGH� GHPRJUDSKLF�� KXPDQ� FDSLWDO�� KHDOWK� VWDWXV��
RFFXSDWLRQDO�FKDUDFWHULVWLF�FRQWUROV��VHFWRU��LQGXVWU\�DQG�\HDU�GXPPLHV��DQG�GRXEOH�LQWHUDFWLRQV���/DEHO�
'LVF,� LQ� WKH� LQWHUDFWLRQ� WHUP�VKRZQ�LQ� WKH� WKLUG�URZ�UHSUHVHQWV� WKH� � VSHFLILF�FRPSRQHQW�RI� WKH� VHW�RI�
GLVFULPLQDWLRQ�SUR[LHV�FRQVLGHUHG�LQ�HDFK�RI�WKH�IRXU�FROXPQV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV��
�
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�������,Q�VWDUN�FRQWUDVW�WR�PHQ��WKH�HVWLPDWHV�RQ�WKH�GRXEOH�LQWHUDFWLRQ�RI�IHPDOH�%)3�DQG�

��UHPDLQV�QHJDWLYH�DQG�VLJQLILFDQW��WKRXJK�WKH�VL]H�RI�LWV�FRHIILFLHQW�LV�VPDOOHU�WKDQ݁ݎݑ݊݁ܶ

LQ� 7DEOH� ��� $V� IRU� WKH� WULSOH� LQWHUDFWLRQ� WHUPV�� RQO\� WKH� HVWLPDWHG� FRHIILFLHQW� RQ� WKH�

LQWHUDFWLRQ�RI�%)3�ZLWK�ܶ݁݊݁ݎݑ�DQGܾݑ̴ܲݐ݊݋ܥ��LV�LQVLJQLILFDQW�ZKLOH�WKH�UHPDLQLQJ�WKUHH�

LQWHUDFWLRQV� H[KLELW� KLJKO\� VLJQLILFDQW� FRHIILFLHQWV�� )RU� LQVWDQFH�� XVLQJ� WKH� VLJQLILFDQW�

FRHIILFLHQWV�LQ�FROXPQ��9,��DQG�HYDOXDWLQJ�ܶ݁݊݁ݎݑ�DQGݏ݊݋ܥ̴݌݉ܫ��DW�WKHLU�VDPSOH�PHDQV�

�������DQG�������UHVSHFWLYHO\��LPSOLHV�WKDW�DQ�LQFUHDVH�RI�RQH�V�H���LQ�%)3�LV�DVVRFLDWHG�

ZLWK�D�����SS��UHGXFWLRQ�LQ�KRXUO\�ZDJHV�ZKHUH�WKH�FRQWULEXWLRQ�RI�WKH�WULSOH�LQWHUDFWLRQ�

LV�����SS��QDPHO\����SHUFHQW�RI� WKH�WRWDO�HIIHFW�� �2YHUDOO��ZH�LQWHUSUHW� WKLV�HYLGHQFH�DV�

FOHDUO\�VXSSRUWLQJ�WKDW�FXVWRPHUV�DQG�RWKHU�LQWHUQDO�DJHQWV�DUH��WKH�PDLQ�URRWV�RI�WDVWH�

EDVHG�GLVFULPLQDWLRQ�DJDLQVW�REHVH�ZRPHQ���

�

���&21&/86,216�
� ,Q�WKLV�SDSHU�ZH�DQDO\VH�WKH�H[LVWHQFH�RI�ZDJH�GLVFULPLQDWLRQ�GXH�WR�REHVLW\��LWV�

W\SH��VWDWLVWLFDO�DQG�WDVWH�EDVHG�GLVFULPLQDWLRQ��DQG�LWV�UHODWLRQVKLS�ZLWK�LQGLYLGXDOV
�MRE�

FKDUDFWHULVWLFV��PDNLQJ�D�GLVWLQFWLRQ�EHWZHHQ�ZRUNHUV��FRQWDFWV�ZLWK�SHRSOH�LQVLGH�DQG�

RXWVLGH� WKH� ILUP��7KH�UHVXOWV�REWDLQHG� IRU�ZKLWH�PHQ� LQ� WKH�86� VKRZ�WKDW��GHVSLWH�QRW�

GHWHFWLQJ�D�ZDJH�SHQDOW\�LQ�DJJUHJDWH�WHUPV��WKHUH�DUH�VRPH�VSHFLILF�RFFXSDWLRQV�ZKHUH�

GLVFULPLQDWRU\�EHKDYLRXU�FDQ�EH�LGHQWLILHG��7KH�IDFW�WKDW�DOO�WKHVH�MREV�VKDUH�WKH�WUDLW�RI�

LQYROYLQJ� LQWHQVH� FRQWDFW� ZLWK� SHRSOH� RXWVLGH� WKH� FRPSDQ\�� EXW� QRW� LQVLGH�� UHMHFWV�

HPSOR\HUV��DQG�FR�ZRUNHUV�V�SUHMXGLFH�DV�WKH�URRWV�RI�GLVFULPLQDWLRQ�DJDLQVW�REHVH�PDOHV��

SXWWLQJ�LQVWHDG�WKH�EXUGHQ�RQ�FXVWRPHUV��7KLV�LV�D�QRYHO�UHVXOW�LQ�WKLV�OLWHUDWXUH�ZKHUH�WKH�

FRQVHQVXV�ILQGLQJ�ZDV�QR�ZDJH�GLVFULPLQDWLRQ�DJDLQVW�REHVH�PHQ��

�

������$V�UHJDUGV�ZKLWH�ZRPHQ��ZH�GR�ILQG�WKDW�WKH\�VXIIHU�ZDJH�GLVFULPLQDWLRQ�EHFDXVH�RI�

WKHLU� SK\VLFDO� DSSHDUDQFH�� UHJDUGOHVV� RI� WKHLU� SURGXFWLYLW\�� ,Q� OLQH�ZLWK� WKH� UHVXOWV� RI�

%R]R\DQ�	�:ROEULQJ���������WKLV�SHQDOW\�LV�DJDLQ�QRW�GXH�WR�VWDWLVWLFDO�GLVFULPLQDWLRQ��,Q�

SDUWLFXODU��RXU�HVWLPDWHV�LQGLFDWH�WKDW�SUHMXGLFH�DJDLQVW�WKHP�FRPHV�LQGLVWLQFWO\�IURP�ERWK�

FOLHQWV�DQG�HPSOR\HUV��DV�RSSRVHG�WR�REHVH�PHQ�ZKLFK�ZHUH�RQO\�SHQDOL]HG�E\�FXVWRPHUV��

7KLV�LPSOLHV�WKDW�HPSOR\HUV�XVH�GLIIHUHQW�FULWHULD�WR�DVVHVV�SK\VLFDO�DSSHDUDQFH�RI�PHQ�

DQG�ZRPHQ��SXQLVKLQJ�WKH�ODWWHU�EXW�QRW�WKH�IRUPHU�IRU�EHLQJ�REHVH�LUUHVSHFWLYH�RI�WKHLU�

SURGXFWLYLW\�DQG�WKH�PRUH�VR�DV�ZRPHQ�JHW�ROGHU��$�SRWHQWLDO�H[SODQDWLRQ�RI�WKLV�ILQGLQJ�

FRXOG�EH�WKDW�PHQ�DUH�RYHU�UHSUHVHQWHG�DPRQJ�HPSOR\HUV��EXW�QRW�DPRQJ�FOLHQWV��DQG�WKDW�
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�

WKH\�H[HUW�PRUH�SUHMXGLFH�DJDLQVW�WKH�RSSRVLWH�VH[�LQ�WHUPV�RI�LPDJH�FRQFHUQV�UHODWHG�WR�

SK\VLFDO�DSSHDUDQFH��

�

�������)LQDOO\�� LW� VKRXOG�EH� UHPDUNHG� WKDW� WKHVH�UHVXOWV�DUH�QRW�ZLWKRXW� VRPH� OLPLWDWLRQV��

)LUVW�� LW� FDQQRW�EH�GLVFDUGHG� WKDW� WKH�RFFXSDWLRQDO� FKDUDFWHULVWLFV� VHOHFWHG� � KHUH� IDLO� WR�

FDSWXUH� DOO� WKH� GHILQLQJ� HOHPHQWV� RI� D� MRE� SRWHQWLDOO\� FDSDEOH� RI� LQIOXHQFLQJ� WKH�

UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�ZDJH�GLVFULPLQDWLRQ��)RU�H[DPSOH��WKH�ODFN�RI�GHWDLOHG�

LQIRUPDWLRQ�RQ�FOLHQWV��WXUQRYHU�FRXOG�EH�D�SRWHQWLDO�FDYHDW��&RQVHTXHQWO\��LW�FDQQRW�EH�

IXOO\� UXOHG� RXW� WKDW� WKH� HVWLPDWHG� HIIHFWV� VXIIHU� IURP� 29%� DQG� WKHUHIRUH� VKRXOG� EH�

LQWHUSUHWHG� DV� ³DVVRFLDWLRQV´� UDWKHU� WKDQ� ³FDXVDO´� HIIHFWV�� � <HW�� DFFRXQWLQJ� IRU� WKH�

LQGLYLGXDO
V�ZRUN�HQYLURQPHQW�ZKHQ�DGGUHVVLQJ�WKH�LVVXH�RI�GLVFULPLQDWLRQ�LV�NH\��7KLV�

DVSHFW�KDV�EHHQ�RIWHQ�GLVUHJDUGHG�LQ�WKH�OLWHUDWXUH��DQG�LQ�YLHZ�RI�RXU�UHVXOWV��LW�LV�OLNHO\�

WR�H[SODLQ�VRPH�RI�WKH�FRQWUDGLFWRU\�HYLGHQFH�RQ�JHQGHU�GLIIHUHQFHV�LQ�REHVLW\�VWHUHRW\SHV�

UHSRUWHG�LQ�SUHYLRXV�VWXGLHV��/LNHZLVH��WKH�LQFUHDVLQJ�LPSDFW�RI�DJH�RQ�WKH�IHPDOH�REHVLW\��

ZDJH�SHQDOW\�HPSKDVL]HV�WKH�QHHG�IRU�IXWXUH�UHVHDUFK�RQ�WKLV�WRSLF�DWWHPSWLQJ�WR�LGHQWLI\�

WKH� HIIHFWV� RI� GLVFULPLQDWLRQ� RQ� VSHFLILF� GHPRJUDSKLF� JURXSV� DQG� QRW� RQO\� RQ� WKH�

DJJUHJDWH�SRSXODWLRQ��0RYLQJ� IRUZDUG� LQ� WKLV� UHVSHFW�ZRXOG�KHOS�SXWWLQJ� WKH� IRFXV�RI�

SXEOLF�SROLFLHV�QRW�RQO\�RQ�LQGLYLGXDOV�ZKR�DUH�VXEMHFW�WR�GLVFULPLQDWLRQ��EXW�DOVR�RQ�WKH�

HQYLURQPHQWV�ZKHUH�VXFK�DFWLRQV�WDNH�SODFH��
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5()(5(1&(6�
$ODXGGLQ�0����������³'RHV�REHVLW\�PDWWHU�IRU�ZDJHV"�(YLGHQFH�IURP�WKH�8QLWHG�6WDWHV´���
-RXUQDO�RI�$SSOLHG�(FRQRPLFV�DQG�3ROLF\������������������
�
$OWRQML�� -�� *�� DQG� &�� 5�� 3LHUUHW�� &�� 5�� �������� (PSOR\HU� OHDUQLQJ� DQG� VWDWLVWLFDO�
GLVFULPLQDWLRQ��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������±�����
�
$YHUHWW��6��DQG�.RUHQPDQ��6����������³7KH�HFRQRPLF�UHDOLW\�RI�WKH�EHDXW\�P\WK´��
-RXUQDO�RI�+XPDQ�5HVRXUFHV���������±�����
�
%DXP��&��/��DQG�)RUG��:��)����������³7KH�ZDJH�HIIHFWV�RI�REHVLW\��$�ORQJLWXGLQDO�VWXG\�´�
+HDOWK�(FRQRPLFV����������������
�
%HFNHU��*����������7KH�(FRQRPLFV�RI�'LVFULPLQDWLRQ��&KLFDJR�8QLYHUVLW\�3UHVV��
�
&DZOH\�� -�� �������� ³7KH� LPSDFW� RI� REHVLW\� RQ� ZDJHV�´� -RXUQDO� RI� +XPDQ� 5HVRXUFHV�
��������������
�
%KDWWDFKDU\D�� -���	�%XQGRUI��0��.�� �������� ³7KH� LQFLGHQFH�RI� WKH�KHDOWKFDUH� FRVWV�RI�
REHVLW\´��-RXUQDO�RI�+HDOWK�(FRQRPLFV������������������
�
%RUMDV��*����������/DERU�(FRQRPLFV��0DF�*UDZ�+LOO���WK�HGLWLRQ��
�
%R]R\DQ��&��DQG�:ROEULQJ��7����������³)DW��PXVFOHV��DQG�ZDJHV´��(FRQRPLFV�DQG�+XPDQ�
%LRORJ\��������±�����
�
%R]R\DQ��&���	�:ROEULQJ��7����������³7KH�ZHLJKW�ZDJH�SHQDOW\��$�PHFKDQLVP�DSSURDFK�
WR�GLVFULPLQDWLRQ´��(XURSHDQ�6RFLRORJLFDO�5HYLHZ������������������
�
%XUNKDXVHU��5�9���&DZOH\��-����������³%H\RQG�%0,��WKH�YDOXH�RI�PRUH�DFFXUDWH�PHDVXUHV�
RI�IDWQHVV�DQG�REHVLW\�LQ�VRFLDO�VFLHQFH�UHVHDUFK´��-RXUQDO�RI�+HDOWK�(FRQRPLFV����±�����
�
%UXQHOOR��*��DQG�'¶+RPEUHV��%����������³'RHV�ERG\�ZHLJKW�DIIHFW�ZDJHV"�(YLGHQFH�
IURP�(XURSH�´�(FRQRPLFV�DQG�+XPDQ�%LRORJ\������±����
�
&DUU��'��	�)ULHGPDQ��0�$�� �������� ³,V�REHVLW\� VWLJPDWL]LQJ"�%RG\�ZHLJKW�� SHUFHLYHG�
GLVFULPLQDWLRQ��DQG�SV\FKRORJLFDO�ZHOO�EHLQJ�LQ�WKH�8QLWHG�6WDWHV´��-RXUQDO�RI�+HDOWK�DQG�
6RFLDO�%HKDYLRU������������±������
�
&KLK�&KLHQ�+���6��7��<DELNX��6��/��$\HUV��	�-��-��.URQHQIHOG����������³7KH�REHVLW\�SD\�
JDS��*HQGHU��ERG\�VL]H��DQG�ZDJH�LQHTXDOLWLHV²D�ORQJLWXGLQDO�VWXG\�RI�&KLQHVH�DGXOWV��
���������´��-RXUQDO�RI�3RSXODWLRQ�5HVHDUFK������������������
�
&KURVWRZVND��0�� 6]\QGOHU�� $��� +RIIPDQQ��0���	�1DUNLHZLF]�� .�� �������� ³,PSDFW� RI�
REHVLW\�RQ�FDUGLRYDVFXODU�KHDOWK��%HVW�SUDFWLFH�	�UHVHDUFK´��&OLQLFDO�(QGRFULQRORJ\�	�
0HWDEROLVP������������±������
�
&ODUN�� .�/�� 3RKO�� 5�� 9�� 	� 7KRPDV�� 5�� &�� �������� ³0LQLPXP� ZDJHV� DQG� KHDOWK\�
GLHW´��&RQWHPSRUDU\�(FRQRPLF�3ROLF\������������±�����
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�
&VHK��$����������³7KH�HIIHFWV�RI�GHSUHVVLYH�V\PSWRPV�RQ�HDUQLQJV�´�6RXWKHUQ�(FRQRPLF�
-RXUQDO������������������
�
'H%HDXPRQW�� 5�� �������� ³2FFXSDWLRQDO� GLIIHUHQFHV� LQ� WKH� ZDJH� SHQDOW\� IRU� REHVH�
ZRPHQ´��7KH�-RXUQDO�RI�6RFLR�HFRQRPLFV������������������
�
*RUWPDNHU��6��/��HW�DO����������³6RFLDO�DQG�HFRQRPLF�FRQVHTXHQFHV�RI�RYHUZHLJKW�LQ�
DGROHVFHQFH�DQG�\RXQJ�DGXOWKRRG´��1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH�����������±
������
�
*UHYH��-����������³2EHVLW\�DQG�WKH�ODERU�PDUNHW�RXWFRPHV�LQ�'HQPDUN´��(FRQRPLFV�DQG�
+XPDQ�%LRORJ\��������±�����
�
+DPHUPHVK� '�� DQG� %LGGOH� -�� (�� �������� ³µ%HDXW\� DQG� WKH� ODERU� PDUNHW´�� $PHULFDQ�
(FRQRPLF�5HYLHZ�������������±������
�
+DQ��(���(��&��1RUWRQ��DQG�6��&��6WHDUQV�� ��������³:HLJKW�DQG�ZDJHV��)DW�YHUVXV� OHDQ�
SD\FKHFNV�´�+HDOWK�(FRQRPLFV����������������
�
-RKDQVVRQ��(��HW�DO����������³2EHVLW\�DQG�ODERXU�PDUNHW�VXFFHVV�LQ�)LQODQG��WKH�GLIIHUHQFH�
EHWZHHQ�KDYLQJ�D�KLJK�%0,�DQG�EHLQJ�IDW�´�(FRQRPLFV�DQG�+XPDQ�%LRORJ\�������±����
�
-RVKL�� 5��� DQG� -�� 0�� :RROGULGJH� �������� ³&RUUHODWHG� UDQGRP� HIIHFWV� PRGHOV� ZLWK�
HQGRJHQRXV� H[SODQDWRU\� YDULDEOHV� DQG� XQEDODQFHG� SDQHOV´�� $QQDOV� RI� (FRQRPLFV� DQG�
6WDWLVWLFV������������������
�
.XVKQHU��5�)���.XQLJN��$���$OVSDXJK��0���$QGURQLV��3�7���/HLWFK��&�$���6FKRHOOHU��
'�$����������³9DOLGDWLRQ�RI�ELRHOHFWULFDO�LPSHGDQFH�DQDO\VLV�DV�D�PHDVXUHPHQW�RI�FKDQJH�
LQ�ERG\�FRPSRVLWLRQ�LQ�REHVLW\´��$PHULFDQ�-RXUQDO�RI�&OLQLFDO�1XWULWLRQ������������±�����
�
/LQ�� 6�� �������� ³([DPLQLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� REHVLW\� DQG� ZDJHV�� (PSLULFDO�
HYLGHQFH�IURP�7DLZDQ´��7KH�-RXUQDO�RI�'HYHORSLQJ�$UHDV������������������
�
0RUR��$���7HOORǦ7ULOOR��6��	�7HPSHVWL��7����������³7KH�LPSDFW�RI�REHVLW\�RQ�ZDJHV��7KH�
UROH�RI�SHUVRQDO�LQWHUDFWLRQV�DQG�MRE�VHOHFWLRQ�´�/DERXU������������±�����
�
1HXPDUN��'���%DQN��5�-��	�9DQ�1RUW��.��'�� �������´�6H[�GLVFULPLQDWLRQ� LQ� UHVWDXUDQW�
KLULQJ��$Q�DXGLW�VWXG\´��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������������±�����
�
3DJDQ�� -�� $��� 	�$�� 'DYLOD�� �������� �2EHVLW\�� RFFXSDWLRQDO� DWWDLQPHQW�� DQG� HDUQLQJV���
6RFLDO�6FLHQFH�4XDUWHUO\����������
�
3KLOLSVRQ��7��-���	�3RVQHU��5��$����������³7KH�ORQJ�UXQ�JURZWK�LQ�REHVLW\�DV�D�IXQFWLRQ�RI�
WHFKQRORJLFDO�FKDQJH´��3HUVSHFWLYHV�LQ�%LRORJ\�DQG�0HGLFLQH���������6��������
�
5RKDQD� 1�� +DWKWKRWXZD�� &�� 1�� :LMH\DUDWQH�� 8�� 6HQDUDWK�� &KDSWHU� �� �� :RUOGZLGH�
HSLGHPLF�RI�REHVLW\��(GLWRU�V���7DKLU�$��0DKPRRG��6DEDUDWQDP�$UXONXPDUDQ��)UDQN�$��
&KHUYHQDN�� 2EHVLW\� DQG� 2EVWHWULFV� ��QG� (GLWLRQ��� (OVHYLHU�� ������ 3DJHV� ����� ,6%1�
�������������
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�
5RRWK��'��2����������³2EHVLW\��DWWUDFWLYHQHVV��DQG�GLIIHUHQWLDO�WUHDWPHQW�LQ�KLULQJ��D�ILHOG�
H[SHULPHQW�´�-RXUQDO�RI�+XPDQ�5HVRXUFHV���������±�����
�
6DUJHQW��-��'���DQG�'��*��%ODQFKIORZHU�����������2EHVLW\�DQG�VWDWXUH�LQ�DGROHVFHQFH�DQG�
HDUQLQJV�LQ�\RXQJ�DGXOWKRRG��$QDO\VLV�RI�D�%ULWLVK�ELUWK�FRKRUW���$UFKLYHV�RI�3HGLDWULFV�
DQG�$GROHVFHQW�0HGLFLQH�����������������
�
6W�2QJH��0�3����������$UH�QRUPDO�ZHLJKW��$PHULFDQV�RYHU�IDW"�2EHVLW\���������������
�
7KH�:RUOG�%DQN���������&RQVXPHU�3ULFH�,QGH[��86��
�
KWWSV���GDWD�ZRUOGEDQN�RUJ�LQGLFDWRU�)3�&3,�727/"HQG ����	ORFDWLRQV 86	VWDUW ��
��	YLHZ FKDUW�
�
7UDVDQGH��/���DQG�&KDWWHUMHH��6����������7KH�,PSDFW�RI�REHVLW\�RQ�KHDOWK�VHUYLFH�XWLOL]DWLRQ�
DQG�FRVWV�LQ�FKLOGKRRG��2EHVLW\�������������±������
�
:DGD��5����������2EHVLW\�DQG�SK\VLFDO�ILWQHVV�LQ�WKH�ODERU�PDUNHW��3UR4XHVW�'LVVHUWDWLRQV�
3XEOLVKLQJ��
�
:DGD��5��DQG�7HNLQ��(����������³%RG\�FRPSRVLWLRQ�DQG�ZDJHV´��(FRQRPLFV�DQG�+XPDQ�
%LRORJ\��������±�����
�
<RXVVHI��0��HW�DO����������³2EHVLW\�DQG�WKH�SUHYHQWLRQ�RI�WK\URLG�FDQFHU��,PSDFW�RI�ERG\�
PDVV�LQGH[�DQG�ZHLJKW�FKDQJH�RQ�GHYHORSLQJ�WK\URLG�FDQFHU�±�3RROHG�UHVXOWV�RI����PLOOLRQ�
FRKRUWV´��2UDO�2QFRORJ\�������������±��������
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$SSHQGL[��0DSSLQJ�RI�RFFXSDWLRQDO�FRGHV���

�
����)LYH�FURVVZDONV�DUH�XVHG�WR�H[SRUW�WKH�GDWD�RQ�RFFXSDWLRQDO�FKDUDFWHULVWLFV�IURP�WKH�

2
1HW�2QOLQH�GDWDEDVH�WR�RXU�1/6<���VDPSOH�RI�LQGLYLGXDOV��)LUVW��WKH�RQHV�SURYLGHG�E\�

WKH�86�&HQVXV�%XUHDX�DUH�XVHG� WR�FRQYHUW� WKH�&2&������ �&HQVXV�2FFXSDWLRQ�&RGHV�

������ FRGHV� DYDLODEOH� IRU� HDFK� LQGLYLGXDO� LQ� 1/6<��� EDVH� WR� 62&� ����� �6WDQGDUG�

2FFXSDWLRQDO�&ODVVLILFDWLRQ��������6XEVHTXHQWO\��62&������ZHUH�FRQYHUWHG�ILUVW�WR�62&�

������QH[W��WKH�ODWWHU�WR�62&�������DQG�ILQDOO\�IURP�62&������WR�WKH�VSHFLILF�62&������

FRGHV�RI�2
1HW�2QOLQH�XVLQJ�WKH�FURVVZDON�SURYLGHG�E\�WKLV�GDWDVHWU���7KH�³PHUJH�P��´�

6WDWD�FRPPDQG�ZDV�WKH�RQH�XVHG�IRU�DOO� WKHVH�PDSSLQJV�� WDNLQJ�WKH�FRGH�DYDLODEOH�IRU�

HDFK�LQGLYLGXDO�DV�LQGLFDWRU�YDULDEOH��

�

����6LQFH�WKH�PRGHUQ�FRGHV�FRQVLGHU�D�ODUJHU�QXPEHU�RI�RFFXSDWLRQV�WKDQ�WKH�ROGHU�FRGHV��

ZH�WRRN�DV�WKH�YDOLG�RFFXSDWLRQ�WKH�RQH�FRUUHVSRQGLQJ�WR�WKH�ILUVW�QXPEHU�LQ�WKH�FURVVZDON�

VHTXHQFH��/DVWO\��LQ�WKH�62&������WR�62&������PDSSLQJ�RI�2
1HW�2QOLQH��WKHUH�ZHUH�

FDVHV�RI�PLVVLQJ�FRGHV�LQ�WKH�ODWWHU��$OO�RI�WKHP�HQGHG�LQ��������$IWHU�FKHFNLQJ�WKDW�VHYHUDO�

RI� WKH�PLVVLQJ�RFFXSDWLRQV�ZHUH�VLPLODU� WR� WKRVH�FRGHG�XQGHU�³���´��ZH�KDYH�UHFRGHG�

WKHP�WR�WKLV�ODVW�WHUPLQDWLRQ�DQG�PDSSHG�WKHP�DJDLQ�XVLQJ�WKH��PHUJH��FRPPDQG���


