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OHYHO�DQG�WKH�H[SOLFLW�FRQVLGHUDWLRQ�RI�ZLQH�TXDOLW\�DQG�RI�FROOHFWLYH�UHSXWDWLRQ��,Q�WKH�OLWHUDWXUH��WKDW�ZH�EULHj\
UHYLHZ�LQ�WKH�IROORZLQJ���LW�LV�TXLWH�ZHOO�NQRZQ��VHH��H�J���0HOLW]��������WKDW�PRUH�HkFLHQW�DQG�RU�ELJJHU�iUPV�H[SRUW
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LV�RSHQ�WR�LQYHVWLJDWLRQ��,QGHHG��SURGXFWV�RI�KLJK�TXDOLW\�PD\�HQDEOH�HYHQ�UHODWLYHO\�VPDOOHU�iUPV�WR�H[SRUW�LQWR
PDQ\�IRUHLJQ�PDUNHWV��PRUHRYHU��FROOHFWLYH�UHSXWDWLRQ��DV�WKDW�FRPLQJ�IURP�'HQRPLQDWLRQ�RI�2ULJLQV��PD\�KHOS
PDQ\�PRUH�iUPV�LQ�LQWHUQDWLRQDO�PDUNHWV�

7KH�OLWHUDWXUH�RQ�LQWHUQDWLRQDO�WUDGH�KDV�EHHQ�HQMR\LQJ�D�UHQHZHG�LQWHUHVW�LQ�WKH�ODVW�FRXSOH�RI�GHFDGHV��0RUH
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WUDGLWLRQDO�PRQRSROLVWLF�FRPSHWLWLRQ��0&��PRGHOV�KDYH�DV�FRUH�HOHPHQWV�LPSHUIHFW�FRPSHWLWLRQ��LQFUHDVLQJ�UHWXUQV
DQG�KRPRJHQHRXV�iUPV��7KH\�DUH�XVXDOO\�EDVHG�RQ�'L[LW�DQG�6WLJOLW]���������WKDW�LV��&(6�SUHIHUHQFHV�DQG�dORYH�IRU
YDULHW\e��LPSO\LQJ�WKDW�FRQVXPHUV�EX\�VRPH�TXDQWLWLHV�RI�DOO�JRRGV��L�H���QR�dH[SRUW�]HURVe��0DQ\�VWXGLHV�KDYH�WULHG
WR�JR�EH\RQG�WKHVH�dVWDQGDUGe�PRGHOV�WDNLQJ�LQWR�DFFRXQW���ZLWKLQ�WKH�PRQRSROLVWLF�FRPSHWLWLRQ�VHWWLQJ���ERWK�iUPVe
KHWHURJHQHLW\�DQG�WKH�TXDOLW\�RI�JRRGV�

6WDUWLQJ�ZLWK�0HOLW]���������UHFHQW�FRQWULEXWLRQV�KDYH�FRQVLGHUHG�iUPVe�KHWHURJHQHLW\��ZH�FDQ�UHIHU�WR�WKHVH�DV�WKH
KHWHURJHQHRXV�iUPV�WUDGH���RU�+)7���PRGHOV��7KH�0HOLW]�PRGHO�KDV�DOO�WKH�IHDWXUHV�RI�0&�PRGHOV��SOXV�WZR
DGGLWLRQDO�RQHV��D�FRPPRQ�i[HG�FRVW�WR�HQWHU�LQWR�IRUHLJQ�PDUNHWV�DQG�KHWHURJHQHRXV�iUP�OHYHO�PDUJLQDO�FRVWV�
WKHVH�ODWWHU�JHQHUDWHG�YLD�D�VWRFKDVWLF�WHFKQRORJ\�SURFHVV��:KHQ�D�iUP�LV�HVWDEOLVKHG�DQG�JHWV�WR�NQRZ�LWV
PDUJLQDO�FRVW��LW�OHDUQV�ZKHWKHU�LW�LV�SURiWDEOH�WR�HQWHU�LQWR�VRPH�IRUHLJQ�PDUNHWV�DV�ZHOO��3UREDEO\�RQH�RI�WKH
PDMRU�FRQWULEXWLRQV�RI�WKH�VWXGLHV�EDVHG�RQ�+)7�PRGHOV�LV�WKDW�WKH\�FDQ�H[SODLQ�WKH�GLYHUVLW\�LQ�iUPVe�EHKDYLRU
UHJDUGLQJ�LQWHUQDWLRQDO�FKRLFHV��,QGHHG��ZKLOH�WKH�FRQWULEXWLRQ�RI�0&�PRGHOV�KDV�EHHQ�WKH�H[SODQDWLRQ�RI�LQWUD�
LQGXVWU\�WUDGH��WKHVH�PRUH�UHFHQW�PRGHOV�FDQ�H[SODLQ�ZK\�RQO\�D�VXEVHW�RI�GRPHVWLF�iUPV�GHFLGH�WR�H[SRUW��RU�WR
Rh�VKRUH�RU�WR�RXW�VRXUFH�DEURDG���DV�LV�UHJXODUO\�REVHUYHG�IRU�iUPV�LQ�PDQ\�FRXQWULHV�RYHU�WKH�ZRUOG��,Q�HhHFW�
RQO\�WKRVH�iUPV�WKDW�DUH�PRUH�HkFLHQW�FDQ�DhRUG�WR�SD\�WKH�i[HG�FRVW�QHHGHG�WR�HQWHU�LQWR�IRUHLJQ�PDUNHWV��7KHVH
PRGHOV�WKXV�H[SODLQ�WKH�CVRUWLQJ�RI�iUPVe�EDVHG�RQ�WKHLU�HkFLHQF\��WKH�PRUH�HkFLHQW��ELJJHU��iUPV�VHUYH�ERWK
GRPHVWLF�DQG�IRUHLJQ�PDUNHWV��ZKLOH�OHVV�HkFLHQW�iUPV�HLWKHU�VHUYH�RQO\�WKH�GRPHVWLF�PDUNHW�RU�H[LW�WKH�PDUNHW
DOWRJHWKHU�DIWHU�GLVFRYHULQJ�WKHLU�ORZ�HkFLHQF\�OHYHO�

$SDUW�IURP�KHWHURJHQHLW\��DQRWKHU�LPSRUWDQW�H[WHQVLRQ�RI�SUHYLRXV�PRGHOV�WR�EHWWHU�XQGHUVWDQG�WUDGH�jRZV�LQ
UHFHQW�OLWHUDWXUH�LV�WKH�FRQVLGHUDWLRQ�RI��SURGXFW�DQG�LQSXW��TXDOLW\��,QGHHG��PDQ\�SDSHU�KDYH�FRQVLGHUHG�WKH�UROH�RI
TXDOLW\�LQ�H[SODLQLQJ�WUDGH�jRZV��7KLV�FDQ�EH�DVFHUWDLQHG�E\�ORRNLQJ�DW�HLWKHU�SURGXFW��RU�iUP�OHYHO�GDWD��0DQ\
HPSLULFDO�SDSHUV�LQYHVWLJDWH�WKH�DWWULEXWHV�RI�FRXQWULHV�WKDW�H[SRUW�DQG�LPSRUW�KLJKHU�TXDOLW\�JRRGV��DV�LQIHUUHG
IURP�XQLW�YDOXHV��89V���2WKHU��VWLOO�IHZHU��SDSHUV�XVH�SURGXFW�OHYHO�WUDGH�GDWD�WR�WHVW�WKH�LPSOLFDWLRQV�RI�PRGHOV
ZLWK�iUP�KHWHURJHQHLW\�LQ�TXDOLW\�EDVHG�RQ�0HOLW]��7KHUH�DUH�DOVR�SDSHUV�WKDW�XVH�iUP�OHYHO�WUDGH�GDWD�SOXV�iUP�
KHWHURJHQHLW\�LQ�TXDOLW\�PRGHOV��/DVW��YHU\�IHZ�SDSHUV�XVH�iUP�OHYHO�WUDGH�GDWD�DQG�iUP�KHWHURJHQHLW\�PRGHOV
ZLWK�HQGRJHQRXV�TXDOLW\��:H�EULHj\�DQG�VHOHFWLYHO\�UHYLHZ�VRPH�RI�WKHVH�FRQWULEXWLRQV�

6FKRWW��������VWXGLHV�WKH�8�6��PDQXIDFWXULQJ�LPSRUWV�IRU�WKH�SHULRG������������iQGLQJ�WKDW�XQLW�YDOXHV��89V��YDU\
ZLGHO\�HYHQ�ZLWKLQ�iQHO\�GHWDLOHG�SURGXFW�FDWHJRULHV��$FURVV�DOO�WKH�8�6��LPSRUWV��WKH�PHDQ�KLJK�WR�ORZ�XQLW�YDOXH
�89��UDWLR�ZDV����LQ�������ZKHQ�WKH�SULFH�RI�D�%LJ�0DF�LQ������YDULHG�E\�D�IDFWRU�RI���DFURVV�FRXQWULHV��%\�XVLQJ
SURGXFW�OHYHO�GDWD��KH�FRXOG�WHVW�ZKHWKHU�WKHVH�SDWWHUQV�DUH�FRQVLVWHQW�ZLWK�HLWKHU�dROGe�RU�dQHZe�WUDGH�WKHRULHV�
8VLQJ�SURGXFW�OHYHO�GDWD�IRU�8�6��LPSRUWV�LQ������������6FKRWW�iQGV�WKDW�WKHUH�LV�QR�HYLGHQFH�RI�HQGRZPHQW�GULYHQ
VSHFLDOL]DWLRQ�DFURVV�SURGXFWV��EXW�GDWD�LV�FRQVLVWHQW�ZLWK�VSHFLDOL]DWLRQ�ZLWKLQ�SURGXFWV��DQG�WKHUH�LV�D�SRVLWLYH
UHODWLRQVKLS�EHWZHHQ�89V��H[SRUWHU�HQGRZPHQWV��DQG�H[SRUWHU�SURGXFWLRQ�WHFKQLTXHV��VXSSRUWLQJ�WKH�YLHZ�WKDW
fFDSLWDO��DQG�VNLOO�DEXQGDQW�FRXQWULHV�XVH�WKHLU�HQGRZPHQW�DGYDQWDJH�WR�SURGXFH�YHUWLFDOO\�VXSHULRU�YDULHWLHV��L�H��
YDULHWLHV�WKDW�DUH�UHODWLYHO\�FDSLWDO�DQG�VNLOO�LQWHQVLYH�DQG�SRVVHVV�DGGHG�IHDWXUHV�RU�KLJKHU�TXDOLW\g��/DVW��GDWD�LV
QRW�FRQVLVWHQW�ZLWK�WKH�SUHGLFWLRQV�RI�WKH�QHZ�WUDGH�PRGHO��ZKR�ZRXOG�FDOO�IRU�PRUH�SURGXFWLYH�FRXQWULHV��H�J��
GHYHORSHG�RQHV��WR�H[SRUW�ORZHU�SULFHG�YDULHWLHV��,W�WKXV�VHHPV�WKDW�KLJK��DQG�ORZ�ZDJH�FRXQWULHV�VSHFLDOL]H�LQ
GLVWLQFW�JRRGV��DQG�WKHUHIRUH�WKH�ZDJH�OLQN�EHWZHHQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�PD\�EH�ZHDNHQHG��$V
-DSDQHVH�FRQVXPHUV�VKLIWV�DZD\�IURP�WKH�OHVV�VRSKLVWLFDWHG�JRRGV�SURGXFHG�E\�WKH�3KLOLSSLQHV��WKH�ZDJHV�RI
-DSDQHVH�ZRUNHUV�fPD\�EH�OHVV�VXVFHSWLEOH�WR�SULFH�PRYHPHQWV�RI�WKH�ZRUOG
V�PRVW�ODERU�LQWHQVLYH�JRRGV��$QG�WKH
H[WHQW�RI�LQVXODWLRQ�LV�D�iFWLRQ�RI�WKH�VXEVWLWXWDELOLW\�RI�KLJK��DQG�ORZ�ZDJH�FRXQWU\�YDULHWLHV�

+DOODN��������iQGV�HYLGHQFH�WKDW�ULFKHU�FRXQWULHV�KDYH�UHODWLYHO\�JUHDWHU�GHPDQG�IRU�KLJK�XQLW�YDOXH�VRXUFH
FRXQWULHV��+XPPHOV�DQG�6NLED��������iQG�WKDW�DYHUDJH�IUHH�RQ�ERDUG��)2%��H[SRUW�SULFHV�ULVH�ZLWK�IUHLJKW�FRVWV�WR
D�GHVWLQDWLRQ�PDUNHW��7KH\�LQWHUSUHW�WKLV�DV�D�FRQiUPDWLRQ�RI�WKH�$OFKLDQc$OOHQ��������HhHFW��7KH�$OFKLDQc$OOHQ
HhHFW��DOVR�NQRZQ�DV�fVKLSSLQJ�WKH�JRRG�DSSOHV�RXWg��DULVHV�ZKHQ�IUHLJKW�FRVWV�GHSHQG�RQ�ZHLJKW��UDWKHU�WKDQ
EHLQJ�SURSRUWLRQDO�WR�YDOXH�DV�SHU�WKH�LFHEHUJ�DVVXPSWLRQ��$Q�LQFUHDVH�LQ�IUHLJKW�FRVWV�WKHUHIRUH�ORZHUV�UHODWLYH
GHOLYHUHG�SULFHV�DQG�WKHUHE\�UDLVHV�WKH�UHODWLYH�DWWUDFWLYHQHVV�RI�KLJK�TXDOLW\�JRRGV�IRU�GLVWDQW�FRQVXPHUV�
.KDQGHOZDO��������FULWLTXHV�WKH�XVH�RI�89V�DV�SUR[LHV�IRU�TXDOLW\�DQG�LQVWHDG�LQIHUV�H[SRUWHU�SURGXFW�TXDOLW\�E\
FRPSDULQJ�PDUNHW�VKDUHV�FRQGLWLRQDO�RQ�SULFH��+H�DOVR�iQGV�WKDW�KLJKHU�LQFRPH�FRXQWULHV�H[SRUW�KLJKHU�TXDOLW\
JRRGV�
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:LWKLQ�WKH�dIDPLO\e�RI�WKH�+7)�PRGHOV��%DOGZLQ�DQG�+DUULJDQ��������ZHUH�DPRQJ�WKH�iUVW�WR�FRQVLGHU��H[RJHQRXV�
TXDOLW\��,QGHHG��WKH\�DUJXH�WKDW�PDQ\�UHFHQW�PRGHOV�KDYH�GLkFXOWLHV�LQ�H[SODLQLQJ�WKH�SUHVHQFH�RI�fH[SRUW�]HURVg
DQG�WKDW�H[SRUW�XQLW�YDOXHV�DUH�SRVLWLYHO\�UHODWHG�WR�GLVWDQFH�DQG�QHJDWLYHO\�UHODWHG�WR�PDUNHW�VL]H��,Q�PDQ\
5LFDUGLDQ�PRGHOV��OLNH�LQ�(DWRQ�DQG�.RUWXP���������HDFK�FRXQWU\�FRPSHWHV�LQ�HYHU\�PDUNHW�DFFRUGLQJ�WR�WKH�SULFH
JURVV�RI�WKH�WUDQVSRUWDWLRQ�FRVWV��DQG�LWV�FRPSHWLWLYHQHVV�GHSHQGV�RQ�LWV�WHFKQRORJ\��LWV�ZDJHV��DQG�WUDGH�FRVWV�
+LJKO\�FRPSHWLWLYH�FRXQWULHV�H[SRUW�D�ZLGHU�UDQJH�RI�JRRGV�WKDQ�OHVV�FRPSHWLWLYH�QDWLRQV��EXW�WKH�DYHUDJH�LPSRUW
SULFH�RI�WKHLU�JRRGV�GRHV�QRW�FKDQJH�ZLWK�HLWKHU�FRPSHWLWLYHQHVV��VL]H��RU�GLVWDQFH�WR�WKH�iQDO�GHVWLQDWLRQ�PDUNHW�
2Q�WKH�RWKHU�KDQG��WKH�PDLQ�SUHGLFWLRQ�RI�0HOLW]��������DQG�WKH�dQHZe�QHZ�WUDGH�WKHRU\�LV�WKDW�D�iUPeV�SURGXFW
FRPSHWLWLYHQHVV�GHSHQGV�XSRQ�LWV�SULFH��WKH�FKHDSHVW�JRRGV�DUH�WKH�PRVW�FRPSHWLWLYH�

7R�KDYH�D�PRGHO�ZKHUH�SUHGLFWLRQV�PDWFK�ZLWK�WKH�HPSLULFDO�HYLGHQFH��WKH\�VXJJHVW�DQ�H[WHQVLRQ�RI�WKH
KHWHURJHQHRXV�iUPV�WUDGH��+)7��PRGHO�RI�0HOLW]�WR�FRQVLGHU�H[SOLFLWO\�WKDW�iUPV�FRPSHWH�RQ�SULFH�DQG�TXDOLW\��L�H��
WKH\�VXJJHVW�D�TXDOLW\�KHWHURJHQHRXV�iUPV�WUDGH��4+)7��PRGHO��,Q�WKH�TXDOLW\�PRGLiHG�+)7�PRGHO�
FRPSHWLWLYHQHVV�GHSHQGV�XSRQ�WKH�TXDOLW\�DGMXVWHG�SULFH��ZKHQ�FRQVXPHUV�FDUH�DERXW�TXDOLW\��WKH�KLJKHVW�SULFHG
JRRGV�DUH�WKH�PRVW�FRPSHWLWLYH��7KH�4+)7�PRGHO�LV�WKXV�EDVHG�RQ�0HOLW]
V�EXW�ZLWK�WZR�PDMRU�PRGLiFDWLRQV��)LUVW�
FRQVXPHUV�FDUH�DERXW�TXDOLW\�DQG�UHJDUG�VRPH�YDULHWLHV�DV�VXSHULRU�WR�RWKHUV��ZLWK�WKHLU�SUHIHUHQFHV�PRGHOHG�ZLWK
DQ�H[WHQGHG�YHUVLRQ�RI�WKH�&(6�SUHIHUHQFHV�RI�'L[LW�DQG�6WLJOLW]���������6HFRQG��iUPV�DUH�KHWHURJHQHRXV�EXW�DOVR
SURGXFH�YDULHWLHV�RI�GLhHUHQW�TXDOLWLHV��,Q�DGGLWLRQ��KLJKHU�TXDOLW\�FRPHV�ZLWK�KLJKHU�PDUJLQDO�FRVWV��DQG�DV�VXFK
KLJK�FRVWV�DUH�QRW�QHFHVVDULO\�EDG�QHZV�DV�LQ�WKH�+)7�PRGHOV��7R�FRQFOXGH��%DOGZLQ�DQG�+DUULJDQ��������VKRZ�WKDW
E\�DPHQGLQJ�WKH�+)7�PRGHO�WKH\�FDQ�DGG�TXDOLW\�LQ�WKH�FRPSHWLWLYHQHVV�GLPHQVLRQ�RI�iUPV��iUPV�DUH
KHWHURJHQHRXV�LQ�WHUPV�RI�SURGXFWLYLW\�DQG�TXDOLW\��FRQVLVWHQWO\�ZLWK�HPSLULFDO�HYLGHQFH��DQG��iQDOO\��WKDW�WKH�4+)7
PRGHO�LV�PRUH�FRQVLVWHQW�ZLWK�WKH�86�GDWD�WKDQ�WKH�RWKHU�PRGHOV�

&UR]HW�HW�DO���������LV�DQRWKHU�LPSRUWDQW�FRQWULEXWLRQ�SURSRVLQJ�D�TXDOLW\�VRUWLQJ�YHUVLRQ�RI�0HOLW]��������DQG
WHVWLQJ�LW�ZLWK�iUP�OHYHO�GDWD��)LUVW��WKH\�DUJXH�WKDW�UHYHQXH�EDVHG�SURGXFWLYLW\�PHDVXUHV���VXFK�DV�YDOXH�DGGHG
SHU�ZRUNHU�RU�VDOHV�LQ�WKH�KRPH�PDUNHW���FRXOG�EH�GULYHQ�E\�fSULPLWLYHV�RWKHU�WKDQ�SK\VLFDO�RXWSXW�SHU�XQLW�RI
LQSXWg��,QGHHG��LW�LV�QRW�FOHDU�ZKHWKHU�SURGXFWLYLW\�LV�KLJK�EHFDXVH�D�ZRUNHU�SURGXFHV�D�ORW�RU�EHFDXVH�VKH�SURGXFHV
D�SURGXFW�ZLWK�KLJK�SULFH��6HFRQG��WKH\�UHFDOO�WKDW�0HOLW]��������SRLQWV�RXW�WKDW�fSURGXFWLYLW\g�FDQ�EH�WKRXJKW�RI�DV
HLWKHU�D�FRVW�VKLIWHU��RU�D�GHPDQG�VKLIWLQJ�TXDOLW\�YDULDEOH��7KH\�WKXV�SURSRVH��SUREDEO\��WKH�iUVW�HPSLULFDO�DWWHPSW
WR�WHVW�WKH�TXDOLW\�LQWHUSUHWDWLRQ�RI�0HOLW]���������FRPELQLQJ�iUP�OHYHO�GDWD�WKDW�GLUHFWO\�PHDVXUHV�TXDOLW\��IURP
-XKOLQ��D�&KDPSDJQH�:LQHV�JXLGHERRN���DQG�WUDGH��IURP�H[SRUW�GDWD��

7KLV�EULHI�UHYLHZ�RI�WKH�OLWHUDWXUH�VKRZV�WKH�LPSRUWDQFH�RI�XVLQJ�GDWD�DW�WKH�iUP�OHYHO�DQG�RI�WDNLQJ�LQWR�DFFRXQW
ZLQH�TXDOLW\��,Q�WKLV�SURMHFW�ZH�VWDUW�WKH�HPSLULFDO�DQDO\VLV�E\�ORRNLQJ�DW�WKH�HYROXWLRQ�RI�LQWHQVLYH�DQG�H[WHQVLYH
PDUJLQV�RI�WUDGH��7KH�dLQWHQVLYH�PDUJLQe�UHIHUV�WR�WKH�jRZ�RI�H[SRUWV�IRU�HDFK�iUP��7KH�dH[WHQVLYH�PDUJLQe��RQ�WKH
RWKHU�KDQG��UHIHUV�WR�WKH�QXPEHU�RI�iUPV�WKDW�H[SRUW��DQG�RU�WKH�QXPEHU�RI�IRUHLJQ�PDUNHWV�WKDW�WKH\�VHUYH��
0D\HU�DQG�2WWDYLDQR���������IRU�LQVWDQFH��QRWLFH�WKDW�WKH�SDWWHUQ�RI�DJJUHJDWH�H[SRUWV�IRU�(8�iUPV�LV�GULYHQ�ERWK
E\�WKH�LQWHQVLYH�DQG�WKH�H[WHQVLYH�PDUJLQV��6LQFH�WKH\�FRQVLGHU�WKH�H[WHQVLYH�PDUJLQ�PXFK�PRUH�LPSRUWDQW��WKH\
VXJJHVW�WKDW�HFRQRPLF�SROLFLHV�VKRXOG�LQFUHDVH�WKH�QXPEHU�RI�H[SRUWHUV�DQG�QXUWXUH�WKH�VXSHUVWDUV�RI�WKH�IXWXUH�
ZLWKRXW�fZDVWLQJ�WLPH�KHOSLQJ�WKH�LQFXPEHQW�VXSHUVWDUVg��+RZHYHU��WKH\�GR�QRW�WDNH�LQWR�FRQVLGHUDWLRQ�SURGXFW
TXDOLW\��ZKLFK�LV�LQVWHDG�FULWLFDO�IRU�PDQ\�PDQXIDFWXULQJ�VHFWRUV��VHH��H�J���)RQWDJQb�HW�DO��������
:H�WKXV�FRQVLGHU�WKH�UROH�RI�TXDOLW\��E\�FRQVWUXFWLQJ�D�VHW�RI�TXDOLW\�LQGLFDWRUV�EDVHG�RQ�WKH�PDMRU�ZLQH�JXLGHV
DVVRFLDWHG�WR�iUPV��7KHQ�ZH�ZLOO�UHSOLFDWH�WKH�HFRQRPHWULF�DQDO\VLV�RI�&UR]HW�HW�DO���������ZKLFK�LV�EDVHG�RQ�FURVV�
VHFWLRQDO�GDWD��H[WHQGLQJ�LW�WR�D�SDQHO�VHWWLQJ��:H�WKXV�FKHFN�ZKHWKHU�TXDOLW\�FDQ�H[SODLQ�WKH�LQWHQVLYH�DQG
H[WHQVLYH�PDUJLQ�RI�WUDGH�IRU�WKH�iUPV�XQGHU�FRQVLGHUDWLRQ��:H�XVH�GDWD�RQ�ZLQH�iUPV�ORFDWHG�LQ�WKH�9HURQD
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Abstract	
	
The	 main	 objective	 of	 this	 project	 is	 the	 estimation	 of	 gravity	 equations	 for	 wine	 trade	
generating	from	the	province	of	Verona,	a	major	production	area	in	Italy.	The	main	innovation	
of	the	project	is	the	use	of	trade	data	at	the	firm	level	and	the	explicit	consideration	of	wine	
quality	and	of	collective	reputation.	In	the	literature	(that	we	briefly	review	in	the	following),	it	
is	quite	well	known	(see,	e.g.,	Melitz,	2003)	that	more	efficient	and/or	bigger	firms	export	more,	
i.e.,	‘big	is	better’.	However,	when	product	quality	is	important,	whether	and	to	what	extent	firm	
size	 matters	 is	 open	 to	 investigation.	 Indeed,	 products	 of	 high	 quality	 may	 enable	 even	
relatively	smaller	firms	to	export	into	many	foreign	markets;	moreover,	collective	reputation,	
as	 that	 coming	 from	Denomination	 of	 Origins,	may	 help	many	more	 firms	 in	 international	
markets.	
	
The	literature	on	international	trade	has	been	enjoying	a	renewed	interest	in	the	last	couple	of	
decades.	 More	 traditional	 monopolistic	 competition	 (MC)	 models	 have	 as	 core	 elements	
imperfect	competition,	increasing	returns	and	homogeneous	firms.	They	are	usually	based	on	
Dixit	and	Stiglitz	(1977),	that	is,	CES	preferences	and	‘love	for	variety’,	implying	that	consumers	
buy	some	quantities	of	all	goods,	i.e.,	no	‘export	zeros’.	Many	studies	have	tried	to	go	beyond	
these	‘standard’	models	taking	into	account	-	within	the	monopolistic	competition	setting	-	both	
firms’	heterogeneity	and	the	quality	of	goods.		
	
Starting	with	Melitz	(2003),	recent	contributions	have	considered	firms’	heterogeneity	(we	can	
refer	to	these	as	the	heterogeneous	firms	trade	-	or	HFT	-	models.	The	Melitz	model	has	all	the	
features	of	MC	models,	plus	 two	additional	ones:	 a	 common	 fixed	cost	 to	enter	 into	 foreign	
markets	and	heterogeneous	firm-level	marginal	costs,	these	latter	generated	via	a	stochastic	
technology	process.	When	a	 firm	is	established	and	gets	 to	know	its	marginal	cost,	 it	 learns	
whether	it	is	profitable	to	enter	into	some	foreign	markets	as	well.	Probably	one	of	the	major	
contributions	of	the	studies	based	on	HFT	models	is	that	they	can	explain	the	diversity	in	firms’	
behavior	regarding	international	choices.	Indeed,	while	the	contribution	of	MC	models	has	been	



the	explanation	of	intra-industry	trade,	these	more	recent	models	can	explain	why	only	a	subset	
of	domestic	 firms	decide	 to	export	 (or	 to	off-shore	or	 to	out-source	abroad),	 as	 is	 regularly	
observed	for	firms	in	many	countries	over	the	world.	In	effect,	only	those	firms	that	are	more	
efficient	can	afford	to	pay	the	fixed	cost	needed	to	enter	into	foreign	markets.	These	models	
thus	explain	the	`sorting	of	firms’	based	on	their	efficiency:	the	more	efficient	(bigger)	firms	
serve	 both	 domestic	 and	 foreign	 markets,	 while	 less	 efficient	 firms	 either	 serve	 only	 the	
domestic	market	or	exit	the	market	altogether	after	discovering	their	low	efficiency	level.		
	
Apart	 from	 heterogeneity,	 another	 important	 extension	 of	 previous	 models	 to	 better	
understand	trade	flows	in	recent	literature	is	the	consideration	of	(product	and	input)	quality.	
Indeed,	many	paper	have	considered	the	role	of	quality	in	explaining	trade-flows.	This	can	be	
ascertained	by	looking	at	either	product-	or	firm-level	data.	Many	empirical	papers	investigate	
the	attributes	of	countries	that	export	and	import	higher	quality	goods,	as	inferred	from	unit	
values	(UVs).	Other	(still	fewer)	papers	use	product-level	trade	data	to	test	the	implications	of	
models	with	firm-heterogeneity	in	quality	based	on	Melitz.	There	are	also	papers	that	use	firm-
level	trade	data	plus	firm-heterogeneity	in	quality	models.	Last,	very	few	papers	use	firm-level	
trade	data	and	firm-heterogeneity	models	with	endogenous	quality.	We	briefly	and	selectively	
review	some	of	these	contributions.		
	
Schott	(2004)	studies	the	U.S.	manufacturing	imports	for	the	period	1972-1994,	finding	that	
unit	values	(UVs)	vary	widely	even	within	finely	detailed	product	categories.	Across	all	the	U.S.	
imports,	the	mean	high-to-low	unit	value	(UV)	ratio	was	24	in	1994,	when	the	price	of	a	Big	Mac	
in	 1999	 varied	 by	 a	 factor	 of	 3	 across	 countries.	 By	 using	 product-level	 data,	 he	 could	 test	
whether	these	patterns	are	consistent	with	either	‘old’	or	‘new’	trade	theories.	Using	product-
level	data	for	U.S.	imports	in	1972-1994,	Schott	finds	that	there	is	no	evidence	of	endowment-
driven	 specialization	 across	 products,	 but	 data	 is	 consistent	 with	 specialization	 within	
products,	and	there	is	a	positive	relationship	between	UVs,	exporter	endowments,	and	exporter	
production	 techniques,	 supporting	 the	 view	 that	 “capital-	 and	 skill-abundant	 countries	 use	
their	 endowment	 advantage	 to	 produce	 vertically	 superior	 varieties,	 i.e.,	 varieties	 that	 are	
relatively	capital	and	skill	intensive	and	possess	added	features	or	higher	quality”.	Last,	data	is	
not	consistent	with	the	predictions	of	the	new	trade	model,	who	would	call	for	more	productive	
countries,	e.g.,	developed	ones,	to	export	lower-priced	varieties.	It	thus	seems	that	high-	and	
low-wage	countries	specialize	in	distinct	goods,	and	therefore	the	wage	link	between	developed	
and	developing	countries	may	be	weakened.	As	Japanese	consumers	shifts	away	from	the	less	
sophisticated	goods	produced	by	the	Philippines,	the	wages	of	Japanese	workers	“may	be	less	
susceptible	to	price	movements	of	the	world's	most	labor-intensive	goods.	And	the	extent	of	
insulation	is	a	fiction	of	the	substitutability	of	high-	and	low-wage	country	varieties.	
	
Hallak	(2006)	finds	evidence	that	richer	countries	have	relatively	greater	demand	for	high-unit-
value	 source	 countries.	 Hummels	 and	 Skiba	 (2004)	 find	 that	 average	 free	 on	 board	 (FOB)	
export	 prices	 rise	 with	 freight	 costs	 to	 a	 destination	 market.	 They	 interpret	 this	 as	 a	
confirmation	 of	 the	 Alchian–Allen	 (1964)	 effect.	 The	 Alchian–Allen	 effect,	 also	 known	 as	
“shipping	the	good	apples	out”,	arises	when	freight	costs	depend	on	weight,	rather	than	being	
proportional	 to	 value	 as	 per	 the	 iceberg	 assumption.	 An	 increase	 in	 freight	 costs	 therefore	
lowers	relative	delivered	prices	and	thereby	raises	the	relative	attractiveness	of	high-quality	
goods	for	distant	consumers.	Khandelwal	(2010)	critiques	the	use	of	UVs	as	proxies	for	quality	
and	instead	infers	exporter	product	quality	by	comparing	market	shares	conditional	on	price.	
He	also	finds	that	higher	income	countries	export	higher	quality	goods.		
	



Within	the	‘family’	of	the	HTF	models,	Baldwin	and	Harrigan	(2011)	were	among	the	first	to	
consider	(exogenous)	quality.	Indeed,	they	argue	that	many	recent	models	have	difficulties	in	
explaining	the	presence	of	“export	zeros”	and	that	export	unit	values	are	positively	related	to	
distance	and	negatively	related	to	market	size.	 In	many	Ricardian	models,	 like	 in	Eaton	and	
Kortum	(2002),	 each	 country	 competes	 in	every	market	according	 to	 the	price	gross	of	 the	
transportation	costs,	and	its	competitiveness	depends	on	its	technology,	its	wages,	and	trade	
costs.	Highly	competitive	countries	export	a	wider	range	of	goods	than	less	competitive	nations,	
but	the	average	import	price	of	their	goods	does	not	change	with	either	competitiveness,	size,	
or	distance	to	the	final	destination	market.	On	the	other	hand,	the	main	prediction	of	Melitz	
(2003)	and	the	‘new’	new	trade	theory	is	that	a	firm’s	product	competitiveness	depends	upon	
its	price:	the	cheapest	goods	are	the	most	competitive.	
	
To	 have	 a	 model	 where	 predictions	 match	 with	 the	 empirical	 evidence,	 they	 suggest	 an	
extension	of	the	heterogeneous	firms	trade	(HFT)	model	of	Melitz	to	consider	explicitly	that	
firms	 compete	 on	 price	 and	 quality,	 i.e.,	 they	 suggest	 a	 quality-heterogeneous	 firms	 trade	
(QHFT)	model.	In	the	quality-modified	HFT	model,	competitiveness	depends	upon	the	quality-
adjusted	 price:	 when	 consumers	 care	 about	 quality,	 the	 highest	 priced	 goods	 are	 the	most	
competitive.	The	QHFT	model	is	thus	based	on	Melitz's	but	with	two	major	modifications.	First,	
consumers	 care	 about	 quality	 and	 regard	 some	 varieties	 as	 superior	 to	 others,	 with	 their	
preferences	modeled	with	 an	 extended	 version	 of	 the	 CES	 preferences	 of	 Dixit	 and	 Stiglitz	
(1977).	Second,	 firms	are	heterogeneous	but	also	produce	varieties	of	different	qualities.	 In	
addition,	 higher	 quality	 comes	 with	 higher	marginal	 costs,	 and	 as	 such	 high	 costs	 are	 not	
necessarily	bad	news	as	in	the	HFT	models.	To	conclude,	Baldwin	and	Harrigan	(2011)	show	
that	by	amending	 the	HFT	model	 they	 can	add	quality	 in	 the	 competitiveness	dimension	of	
firms;	firms	are	heterogeneous	in	terms	of	productivity	and	quality,	consistently	with	empirical	
evidence;	and,	finally,	that	the	QHFT	model	is	more	consistent	with	the	US	data	than	the	other	
models.	
	
Crozet	et	al.	(2012)	is	another	important	contribution	proposing	a	quality-sorting	version	of	
Melitz	 (2003)	 and	 testing	 it	 with	 firm	 level	 data.	 First,	 they	 argue	 that	 revenue-based	
productivity	measures	-	such	as	value-added	per	worker	or	sales	in	the	home	market	-	could	be	
driven	 by	 “primitives	 other	 than	 physical	 output	 per	 unit	 of	 input”.	 Indeed,	 it	 is	 not	 clear	
whether	 productivity	 is	 high	 because	 a	 worker	 produces	 a	 lot	 or	 because	 she	 produces	 a	
product	with	high	price.	Second,	they	recall	that	Melitz	(2003)	points	out	that	“productivity”	
can	 be	 thought	 of	 as	 either	 a	 cost	 shifter,	 or	 a	 demand-shifting	 quality	 variable.	 They	 thus	
propose	 (probably)	 the	 first	 empirical	 attempt	 to	 test	 the	 quality	 interpretation	 of	 Melitz	
(2003),	combining	 firm-level	data	that	directly	measures	quality	(from	Juhlin,	a	Champagne	
Wines	guidebook),	and	trade	(from	export	data).		
	
This	brief	review	of	the	literature	shows	the	importance	of	using	data	at	the	firm	level	and	of	
taking	into	account	wine	quality.	In	this	project	we	start	the	empirical	analysis	by	looking	at	the	
evolution	of	intensive	and	extensive	margins	of	trade.	The	‘intensive	margin’	refers	to	the	flow	
of	exports	for	each	firm.	The	‘extensive	margin’,	on	the	other	hand,	refers	to	the	number	of	firms	
that	 export	 (and/or	 the	 number	 of	 foreign	markets	 that	 they	 	 serve).	Mayer	 and	Ottaviano	
(2008),	for	instance,	notice	that	the	pattern	of	aggregate	exports	for	EU	firms	is	driven	both	by	
the	intensive	and	the	extensive	margins.	Since	they	consider	the	extensive	margin	much	more	
important,	they	suggest	that	economic	policies	should	increase	the	number	of	exporters	and	
nurture	the	superstars	of	the	future,	without	“wasting	time	helping	the	incumbent	superstars”.	
However,	they	do	not	take	into	consideration	product	quality,	which	is	instead	critical	for	many	
manufacturing	sectors	(see,	e.g.,	Fontagné	et	al,	2008).	



We	thus	consider	the	role	of	quality,	by	constructing	a	set	of	quality	indicators	based	on	the	
major	wine	guides	associated	to	firms.	Then	we	will	replicate	the	econometric	analysis	of	Crozet	
et	al.,	2012,	which	is	based	on	cross-sectional	data,	extending	it	to	a	panel	setting.	We	thus	check	
whether	quality	can	explain	the	 intensive	and	extensive	margin	of	 trade	 for	 the	 firms	under	
consideration.	We	 use	 data	 on	wine	 firms	 located	 in	 the	 Verona	 province.	We	 believe	 that	
Verona	is	an	interesting	setting	per	se,	since	it	has	both	red	and	white	wines.	In	addition,	for	
red	 wines	 in	 particular,	 it	 has	 experienced	 a	 significant	 increase	 in	 worldwide	 reputation	
(especially	for	Amarone	wines)	and	demand.	
	
The	 initial	 econometric	 analysis	 is	 quite	 standard,	 but	 we	 take	 special	 care	 to	 perform	
robustness	checks	across	quality	reviews	and	for	different	wines.	Notice	also	that	while	 the	
Julinh	main	wine-guide	used	by	Crozet	et	al.	(2012)	reviews	firms,	most	of	other	guides	review	
the	wines.	Apart	from	testing	the	theory	of	trade	and	quality,	with	this	investigation	we	can	
(indirectly)	test	whether	“terroir”	-	that	is	specific	production	zones	defined	by	their	climatic	
and	soil	conditions	-	is	significant	and	has	a	role	in	explaining	product	(wine)	quality	and	trade.	
We	also	look	at	the	impact	that	quality	reviews	and	collective	reputation	have	on	both	intensive	
and	extensive	margins.	
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