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ABSTRACT

The Evolution of Price Discrimination in the European Car Market

Pinelopi Koujianou Goldberg, Frank Verboven*

Car prices in Europe are characterized by large and persistent differences across
countries. The purpose of this paper is to document and explain this price dispersion.
Using a panel data set extending from 1980 to 1993, we first demonstrate two main facts
concerning car prices in Europe: (1) The existence of significant differences in quality
adjusted prices across countries, with Italy and the U. K. systematically representing the
most expensive markets. (2) Substantial year-to-year volatility that is to a large extent
accounted for by exchange rate fluctuations and the incomplete response of local
currency prices to these fluctuations. These facts are analyzed within the framework of a
multiproduct oligopoly model with product differentiation. The model identifies three
potential sources for the international price differences: price elasticities generating
differences in markups, costs, and import quota constraints. Local currency price
stability can be attributed either to the presence of a local component in marginal costs,
or to markup adjustment that is correlated with exchange rate volatility; the latter
requires that the perceived elasticity of demand is increasing in price. We find that the
primary reason for the higher prices in Italy is the existence of a strong bias for domestic
brands that generates high markups for the domestic firm (Fiat). In the U. K. higher
prices are mainly attributed to better equipped cars and/or differences in the dealer
discount practices. The import quota constraints are found to have a significant impact
on Japanese car prices in Italy, France and the U. K.. With respect to local currency
price stability, 2/3 of the documented price inertia are attributed to local costs, and 1/3
to markup adjustment that is indicative of price discrimination. Based on these results
we conjecture that the EMU will substantially reduce the year-to-year volatility
observed in the car price data, but without further measures to increase European
integration, it will not completely eliminate existing cross-country price differences.
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grant by the Belgian Science Foundation (Fonds Wetenschappelijk Onderzoek,
774810/8/F01/6260/131200) to Verboven. We also thank the Center for Economic Research
(Tilburg University) for providing financial and organizational support in collecting the data.



ZUSAMMENFASSUNG

Die Entwicklung der Preisdiskriminierung im europäischen Automobilmarkt

Die Autopreise in Europa sind durch große und beständige Unterschiede zwischen
Ländern gekennzeichnet. Ziel dieses Beitrages ist es, diese Preisstreuung zu erklären.
Anhand eines Paneldatensatzes für den Zeitraum von 1980 bis 1993 wird erstens auf-
gezeigt, daß signifikante Unterschiede in qualitätsangepaßten Peisen zwischen den
Ländern bestehen, wobei Italien und Großbritannien die teuersten Märkte aufweisen.
Zweitens lassen sich beträchtliche Schwankungen von Jahr zu Jahr feststellen, die vor
allem auf Wechselkursveränderungen und unvollständige Reaktionen bei der lokalen
Preissetzung zurückzuführen sind. Diese Sachverhalte werden im Rahmen eines Mehr-
produkt-Oligopol-Modells mit Produktdifferenzierung analysiert. Das Modell identifi-
ziert drei potentielle Quellen für internationale Preisunterschiede: Preiselastizitäten, die
unterschiedliche Gewinnspannen erzeugen, Kosten- und Importquotenbeschränkungen.
Inwieweit diese Ursachen im einzelnen zutreffen, wird für die verschiedenen Länder
ausführlich erörtert. Insgesamt lassen die Ergebnisse darauf schließen, daß sich im
Gefolge der europäischen Währungsunion die von Jahr zu Jahr zu beobachtenden
Schwankungen der Automobilpreise verringern dürften; sie verdeutlichen aber auch,
daß ohne weitere Maßnahmen in Richtung europäische Integration die existierenden
Preisunterschiede zwischen den einzelnen Ländern nicht vollständig verschwinden
werden.



�� W?|hL_�U|�L?

�@h Th�Uit �? ,�hLTi @hi U�@h@U|ih�3i_ M) *@h}i @?_ Tiht�t|i?| _�gihi?Uit @UhLtt UL�?|h�it�

6�}�hit �@ @?_ �M T*L| uLh i@U� U@h 4L_i* |�i 4@ �4�4 TihUi?|@}i @?_ @MtL*�|i M�*@|ih@*

Th�Ui _�gihi?Ui LMtih�i_ @UhLtt ��i _�t|�?U| 4@h!i|t E�i*}��4c 6h@?Uic Bih4@?)c W|@*) @?_

|�i N?�|i_ k�?}_L4� @}@�?t| |�i @�ih@}i @UhLtt |�i ��i 4@h!i|t Th�Ui Lu |�i 4L_i*( @** Th�Uit

@hi Thi�|@ c @?_ i Thitti_ �? @ UL44L? U�hhi?U)c ,�Nt� A�i Th�Ui _�tTiht�L? @TTi@ht |L Mi

i?Lh4L�t( L? @�ih@}ic |�i 4@ �4�4 Th�Ui _�gihi?|�@* �t @hL�?_ �fI Lu |�i U@h Th�Uic �4T*)�?}

|�@| |�i Th�Ui Lu @ �fcfff ,�N E@TThL �4@|i*) m�fcfff� U@h U@? �@h) M) @t 4�U� @t �cfff ,�Nt

ELh m�cfff� Mi|�ii? |�L UL�?|h�it� A�i TihUi?|@}i _�gihi?Uit @hi u@�h*) UL?t|@?| �? |�i Th�Ui

Lu @ U@hc tL |�@| |�i @MtL*�|i Th�Ui _�gihi?Uit MiUL4i i�i? *@h}ih @t �i 4L�i |L�@h_t 4Lhi

i Ti?t��i 4L_i*t�� �LhiL�ihc |�ihi tii4t |L Mi ?L |i?_i?U) @| @** E@| *i@t| ?L| L? |�i M@t�t Lu

|�i h@� _@|@ T*L|t� uLh |�i Th�Ui _�gihi?Uit |L _iU*�?i L�ih |�4i( �? �bb�c |�i Th�Ui _�tTiht�L?

�t @| *i@t| @t ThL?L�?Ui_ @t �? �bHf�

A�iti Th�Ui _�gihi?Uit �@�i Mii? |�i uLU�t Lu �?|i?ti T�M*�U _iM@|i �? ,�hLTi� �L?t�4ih

Lh}@?�3@|�L?t @h}�i |�@| |�i Th�Ui _�tTiht�L? �t |�i hit�*| Lu }iL}h@T��U@* 4@h!i| ti}4i?|@|�L?c

@**L��?} uLh @?|��UL4Ti|�|��i Th�Ui _�tUh�4�?@|�?} Th@U|�Uit( t�U� Lh}@?�3@|�L?t U*Lti*) 4L?�|Lh

|�i i�L*�|�L? Lu Th�Ui _�gihi?Uitc @?_ Thiuih |�Lti |L Mi t4@** Etiic uLh i @4T*ic |�i hiTLh|t

Lu |�i ��hi@� Lu ,�hLTi@? �L?t�4iht N?�L?t E�,N�� �? �bH�c �bHSc �bHbc �bb2�� W?_�t|h)

�?t�_ihtc L? |�i L|�ih �@?_c _iui?_ |�i ��}� UhLtt�UL�?|h) Th�Ui _�gihi?Uit @t |�i hit�*| Lu

i U�@?}i h@|i ��U|�@|�L?t @?_ |@ TL*�U�it� ,4T�h�U@**)c |�i Th�Ui _�tTiht�L? �? |�i ,�hLTi@?

U@h 4@h!i| UL�?U�_it ��|� ML|� *@h}i i U�@?}i h@|i 4L�i4i?|t @?_ t�Mt|@?|�@*c i�L*��?} UhLtt�

UL�?|h) _�gihi?Uit �? �@*�i�@__i_ |@ it� �hLTL?i?|t Lu |��t ��i� UL?t�_ih |�i �4Ti?_�?}

U�hhi?U) �?�L? |L Mi |�i tL*�|�L? |L |�i ThLM*i4� RvL� U@? L?*) �@�i Th�Ui �@h4L?) �u )L�

�@�i @ UL44L? U�hhi?U)�c �t @? �?_�t|h) hiThiti?|@|��i ^�L|i_ �? |�i �i� vLh! A�4it EE�i�

vLh! A�4itc a@?� �.c �bbS�� R5�L�*_ |�i t�?}*i U�hhi?U) @hh��i�c UL?|�?�i |�i �i� vLh! A�4itc

R��� ,�hLTi �t i TiU|i_ |L 4Lhi U*Lti*) hiti4M*i |�i N?�|i_ 5|@|it� �h�Uit �L�*_ �@h) t*�}�|*)

hi}�L? M) hi}�L?c hi�iU|�?} �?UL4i _�gihi?Uitc t��TT�?} ULt|t @?_ L|�ih �@h�@M*itc M�| |�ihi

�L�*_ Mi ui�ih t�@hT _�gihi?Uit�� A��t ��i�c �L�i�ihc UL?|h@t|t ��|� |�i �?_�?}t Lu i4T�h�U@*

t|�_�it |�@| �@�i @||h�M�|i_ |�i Th�Ui _�tTiht�L? |L _�gihi?Uit �? _i4@?_ i*@t|�U�|�it @UhLtt

?@|�L?@* 4@h!i|t E�ih|i?t @?_ B�?tM�h}� E�bHD��c _�gihi?Uit �? UL?Ui?|h@|�L? E�ih|i?t @?_

B�?tM�h}� E�bHD�c 6*@4 @?_ �Lh_t|hL4 E�bbe��c *@U! Lu �?�uLh4 |@ @|�L? L? |�i �@*�i @__i_

EB�@* E�bb���c @?_ _�gihi?Uit �? �4TLh| ^�L|@ UL?t|h@�?|t E_i �i*L @?_ �ittih*�? E�bHH�c B�@*

4Judskv ri wkh vwdqgdug ghyldwlrq dqg frh�flhqw ri yduldwlrq ri fdu sulfhv glvsod| vlplodu sdwwhuqv1

�



E�bb��c 6*@4 @?_ �Lh_t|hL4 E�bbe��� W| @*tL UL?|h@t|t ��|� |�i U@h 4@?�u@U|�hiht< @U|��i

igLh|t |L !iiT ,�hLTi@? 4@h!i|t }iL}h@T��U@**) ti}4i?|i_c M) 4@�?|@�?�?} |�i ti*iU|���|) Lu

|�i _�t|h�M�|�L? t)t|i4c @?_ Thi�i?|�?} |�i�h _i@*iht uhL4 ti**�?} |L uLhi�}? U�t|L4iht Etii |�i

_�tU�tt�L? �? |�i ?i | tiU|�L?��

`��*i |�i tL�hUi Lu Th�Ui _�tT@h�|�it 4@) Mi @ tL�hUi Lu _�t@}hii4i?| @4L?} @�|L i Tih|tc

UL?ti?t�t tii4t |L i �t| |�@| |��t �t @? �4TLh|@?| �tt�i �? |�i ,�hLTi@? �L44�?�|)� A�i

Tih�@Tt 4Lt| ThL�LU@|��i t|@|i4i?| UL?Uih?�?} |�i �tt�i U@? Mi uL�?_ �? 54�|� @?_ Vi?@M*it

E�bHH�c ��L U*@�4i_ |�@| |�i 4Lt| t�Mt|@?|�@* �i*u@hi }@�?t @ttLU�@|i_ ��|� ,�hLTi@? �?|i�

}h@|�L? �L�*_ @h�ti ?L| uhL4 |�i hi4L�@* Lu |h@_i M@hh�ihtc M�| uhL4 |�i i*�4�?@|�L? Lu �h4t<

@M�*�|) |L Th�Ui _�tUh�4�?@|i @UhLtt 4@h!i|t� A�i �L44�tt�L? Lu |�i ,�hLTi@? �L44�?�|�it

@*tL ��i�t Th�Ui _�gihi?|�@*t @t @ TL|i?|�@* |�hi@| |L |�i ,�hLTi@? 4@h!i| �?|i}h@|�L? TL*�U�it�

5�?Ui �bb2c �| �@t UL?_�U|i_ Th�Ui �?�it|�}@|�L?t @| @ M��@??�@* M@t�t |L 4L?�|Lh |�i i�L*�|�L?

Lu �?|ih?@|�L?@* Th�Ui _�gihi?Uit� A�i �L44�tt�L? �@t hiTi@|i_*) uL�?_ Th�Ui _�gihi?Uit u@h �?

i Uitt Lu |�i �2I |�@| �ihi @**L�i_ �? hi|�h? uLh }h@?|�?} 4@?�u@U|�hiht @ hit|h�U|��i t)t|i4 Lu

ti*iU|��i @?_ i U*�t��i _�t|h�M�|�L?� W4T*�U�| �? |�i igLh| |L !iiT Th�Ui _�gihi?Uit t4@** �t |�i

Thit�4T|�L? |�@| Th�Ui _�tUh�4�?@|�L? �t �i*u@hi hi_�U�?}� A�i *@||ih �t h@|�ih UL?|hL�iht�@*c

}��i? |�@| iUL?L4�U |�iLh) t�}}it|t |�@| |�i �i*u@hi igiU|t Lu Th�Ui _�tUh�4�?@|�L? @hi @4M�}��

L�t� �}@�?t| |��t M@U!}hL�?_c @?_ ��|� |�i ,�hLTi@? �L?i|@h) N?�L? U*Lti @| �@?_c �| tii4t

T@h|�U�*@h*) �4TLh|@?| |L �?_iht|@?_ |�i tL�hUit Lu Th�Ui _�tTiht�L? �? |�i ,�hLTi@? 4@h!i|t�

A��t T@Tih �t T@h| Lu @ M�}}ih ThL�iU| i T*Lh�?} |�i hi*@|�L?t��T Mi|�ii? Th�Ui _�tUh�4�?@�

|�L?c iUL?L4�U �?|i}h@|�L? @?_ �i*u@hi �? ,�hLTi� ��h }L@*t �? |��t T@Tih @hi |�LuL*_( _itUh�Mi

|�i T@||ih? Lu Th�Ui _�tTiht�L? �? ��i 4@�Lh ,�hLTi@? 4@h!i|t �? |�i �bHf<t @?_ i@h*) �bbf<t

|L LM|@�? |�i M@t�U Ru@U|t� |�@| _i4@?_ i T*@?@|�L?( @?_ �_i?|�u) |�i tL�hUit Lu UhLtt� UL�?|h)

Th�Ui _�gihi?|�@*t ��|��? |�i uh@4i�Lh! Lu @? L*�}LTL*) 4L_i*� W? @ ti^�i* T@Tih �i �ti |�i

it|�4@|�L? hit�*|t uhL4 |��t T@Tih |L i T*Lhi |�i �4T*�U@|�L?t Lu Th�Ui _�tUh�4�?@|�L? uLh iUL�

?L4�U �i*u@hic @?_ @__hitt |�i igiU|t Lu �@h�L�t TL*�U) U�@?}it t�U� @t 4L?i|@h) �?�L?c |@ 

�@h4L?�3@|�L?c @?_ Th�Ui hi}�*@|�L?t Ei�}c t|h�U| i?uLhUi4i?| Lu |�i ,�hLTi@? �L44�tt�L?<t

�2I h�*i� |�hL�}� t�4�*@|�L?t�

B��i? |�i *@h}i ?�4Mih Lu i �t|�?} t|�_�it L? Th�Ui _�tTiht�L? �? |�i ,�hLTi@? U@h 4@h!i|c

�| �t Tih�@Tt �tiu�* |L TL�?| L�| ���U� ui@|�hit Lu L�h @?@*)t�t _�t|�?}��t� |�i U�hhi?| �Lh!
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pxfk ohvv vljql�fdqw1
:Iru h{dpsoh/ wkh jhqhudo lpsruwhu ri Jhqhudo Prwruv lq Ehojlxp zdv frqylfwhg lq 4<:8 iru ghpdqglqj h{fhv0

vlyh ihhv zlwk wkh hylghqw lqwhqwlrq wr glvfrxudjh sdudooho lpsruwv1 EHXF +4<;5, uhsruwv wkdw rqh lpsruwhu hyhq
fkdujhg wkh gl�huhqfh ehwzhhq wkh wzr frxqwulhv* orfdo sulfhv dv d ihh iru lvvxlqj wkh w|sh0dssurydo fhuwl�fdwh1

;Wkh uhjxodwlrq zdv h{solflwo| prwlydwhg rq wkh jurxqgv wkdw fduv duh gxudeoh jrrgv/ dqg qhhg dv vxfk kljk
txdolw| diwhu0vdohv0vhuylfh wkurxjk dq r�fldo glvwulexwlrq qhwzrun1

<Wkh Prqrsrolhv dqg Phujhuv Frpplvvlrq Uhsruw +4<<5, ghvfulehv wkh glvwlqfwlrq dqg vxewohwlhv ri wkh
vhohfwlyh dqg h{foxvlyh glvwulexwlrq v|vwhp lq juhdwhu ghwdlo lq {{ 9143~9145 ri wkhlu uhsruw1

43Wkh gxw| wr vhoo wr frqvxphuv zdv edvhg rq fdvh odz ehiruh wkh uhjxodwlrq/ wkh EPZ Ehojldq fdvhv +652:;
dqg 690;52:;, dqg wkh Irug fdvhv +582;7 dqg 492;7,1 Qrwh dovr wkdw vxufkdujhv wr iruhljq frqvxphuv zhuh
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jhqhudo surri iru wkh fdvh ri pxowlsurgxfw �upv lv qrw dydlodeoh> Dqghuvrq dqg gh Sdopd +4<<5, suryh h{lvwhqfh
iru d vlpsol�hg v|pphwulf qhvwhg orjlw prgho1 Zh iroorz d frpprq dssurdfk lq wkh hpslulfdo olwhudwxuh e|
dvvxplqj wkdw vxfk dq htxloleulxp h{lvwv iru wkh sdudphwhu yhfwru zh hvwlpdwh1 Vhh dovr Ehuu| hw do +4<<8,/
Jrogehuj +4<<8, dqg Ihhqvwud dqg Ohylqvrkq +4<<8, iru d pruh ghwdlohg glvfxvvlrq ri wklv lvvxh1

5:Dowhuqdwlyho|/ d _vxffhvvlyh prqrsro|% prgho ri pdqxidfwxuhuv dqg ghdohuv/ dv lq Euhvqdkdq dqg Uhlvv
+4<;8,/ frxog eh dgrswhg1 Zh duh lqyhvwljdwlqj wklv srvvlelolw| lq rqjrlqj uhvhdufk1

2.



��i�
S

�M7r6|
^�6|ER6|� � (r6|c ��ihi 7r6| �t |�i t�Mti| Lu 4L_i*t ThL_�Ui_ �? *LU@|�L? r uLh

�4TLh| �?|L 4@h!i| 6� W? L|�ih UL�?|h�it E6h@?Uic Bih4@?)c @?_ |�i N�k�� |�i UL?t|h@�?| �t

tTiU��i_ @t @ TihUi?|@}i Lu |L|@* t@*itc ��i�
S

�M7r6|
^�6|ER6|�*

Sa6|

�'� ^�6|ER6|� � _r6|� W? ML|�

U@titc |�i @giU|i_ �h4t tL*�i @ UL?t|h@�?i_ ThL�| 4@ �4�3@|�L? ThLM*i4� 5L*��?} |��t ThLM*i4

��|� hitTiU| |L i@U� U@h 4L_i* �c �i LM|@�? |�i uL**L��?} ti| Lu a6| �ht|�Lh_ih UL?_�|�L?t �?

4@h!i| 6 @| |�4i |G2H

�@h!i|t ��|� @? @MtL*�|i ^�L|@G

[
&M8s6|

#
es6|R

�
&6| � esr|

Y�&|

Y^&6|

� esr|b
@
r6|

$
Y^&6|

YR��6|

n es6|^�6| ' f

�@h!i|t ��|� @ hi*@|��i ^�L|@G

[
&M8s6|

#
es6|R

�
&6| � esr|

Y�&|

Y^&6|

� esr|
bo
r6|

’6|

$
Y^&6|

YR��6|

n esr|
bo
r6|

’6|

’r6|

’6|

a6|[
&'�

Y^&6|

YR��6|

n es6|^�6| ' f

��ihi ’6| '
Sa6|

�'� ^�6| @?_ ’r6| '
S

�M7r6|
^�6|� A�i w@}h@?}i 4�*|�T*�iht br6| @hi i Thitti_

�? |�i U�hhi?U) Lu |�i tL�hUi UL�?|h) E@t �t 4@h}�?@* ULt|�� W? |�i U@ti Lu @? @MtL*�|i ^�L|@

UL?t|h@�?|c L?i 4@) �?|ihThi| b@
r6| �t @t |�i t�@_L� 4@h}�?@* ULt| Lu ti**�?} @? @__�|�L?@* U@h

uhL4 tL�hUi UL�?|h) r �?|L _it|�?@|�L? 4@h!i| 6� A�i 4�*|�T*�iht @hi �_i?|��i_ @t tL�hUi� @?_

|�4i� tTiU��U � i_ igiU|t( |�i *@h}ih |�i 4�*|�T*�ihc |�i 4Lhi M�?_�?} |�i UL?t|h@�?| �t� Wu |�i

�h4 _Lit ?L| u@Ui @? �4TLh| UL?t|h@�?|c �|t �ht|�Lh_ih UL?_�|�L? �t }��i? M) i^�@|�L?t t�4�*@h

|L |�i L?it @ML�ic M�| ��|� |�i w@}h@?}i 4�*|�T*�iht ti| |L 3ihL�

A��t t)t|i4 Lu a6| �ht|�Lh_ih UL?_�|�L?t U@? Mi |h@?tuLh4i_ �?|L a6| Th�U�?} i^�@|�L?tc

���U� _iUL4TLti Th�Ui �?|L @ 4@h}�?@* ULt| @?_ @ 4@h!�T� A��t |h@?tuLh4@|�L? �t �tiu�* uLh

ML|� iUL?L4i|h�U @?_ �?|ihThi|@|�L? T�hTLtitc @t �| �i*Tt �t �?_iht|@?_ |�i tL�hUit Lu Th�Ui

_�tUh�4�?@|�L?� #i�?ic uLh i@U� 4@h!i|%)i@hc @ a6| M) a6| 4@|h� c {6|c ��Lti E�c &� i*i4i?|

�t {�&c6| ' �Y^&6|*YR��6| �u � @?_ & @hi ThL_�Ui_ M) |�i t@4i �h4c @?_ {�&c6| ' f L|�ih��ti�

#i�?i ^6| @t @ a6| M) � �iU|Lh ��|� @ ��|� i*i4i?| i^�@* |L ^�6|c @?_ h6| @t @ a6| M) �

�iU|Lh ��|� @ ��|� i*i4i?| i^�@* |LE’r6|*’6|�E�*es6|�
Sa6|

&'� Y^&6|*YR��6|� �u|ih _���_�?} |�i

�ht|�Lh_ih UL?_�|�L?t M) es6|c �h�|i |�i t)t|i4 �? �iU|Lh ?L|@|�L? @?_ Thi4�*|�T*) M){3�

6|c |�i

�?�ihti Lu {6|� A��t )�i*_t |�i uL**L��?} Th�U�?} i^�@|�L?t EUL?�ih|i_ �ihi �?|L tL�hUi U�hhi?U)

�?�|t� uLh i@U� 4L_i* � �? 4@h!i| 6 @| |�4i |G

�@h!i|t ��|� @? @MtL*�|i ^�L|@G

5;Vhh Jrogehuj +4<<8, dqg Yhueryhq +4<<9, iru d ghwdlohg ghulydwlrq1

2H



er6|R
�
�6| '

Y��|

Y^&6|

n er6|{
3�

�6|^6| n b@
r6| E�e�

�@h!i|t ��|� @ hi*@|��i ^�L|@G

er6|R
�
�6| '

Y��|

Y^&6|

n er6|{
3�

�6|^6| n
bo
r6|

’6|

E� n{3�

�6|h6|�� E�D�

A�iti Th�U�?} i^�@|�L?tc |L}i|�ih ��|� |�i i Thitt�L?t uLh |�i 4@h!i| t�@hit @?_ |�i 4@h}�?@*

ULt|t _�tU�tti_ �? |�i Thi��L�t t�MtiU|�L?tc uLh4 |�i i4T�h�U@* 4L_i* �i |@!i |L |�i _@|@�

�iuLhi �i _�tU�tt |�i it|�4@|�L? ThLUi_�hic �| �t �tiu�* |L i T*@�? �L� |��t 4L_i* U@? Mi �ti_

|L �_i?|�u) |�i tL�hUit Lu �?|ih?@|�L?@* Th�Ui _�tUh�4�?@|�L?� A�i Th�U�?} i^�@|�L?t _i4L?t|h@|i

|�@| |�i Th�Ui Lu i@U� �i��U*i 4L_i* U@? Mi _iUL4TLti_ �? |�L UL4TL?i?|tG �|t 4@h}�?@* ULt|c

@?_ @ 4@h!�T L�ih 4@h}�?@* ULt|� �h�Ui _�gihi?Uit |�@| U@??L| Mi i T*@�?i_ M) _�gihi?Uit

�? 4@h}�?@* ULt|t @UhLtt _it|�?@|�L?tc �4T*) Th�Ui _�tUh�4�?@|�L?� A�i 4@h!�Tt @hi �? |�h?

_i|ih4�?i_ M) |�L u@U|LhtG _�gihi?Uit �? |�i �h4t< TihUi��i_ Th�Ui i*@t|�U�|�it Lu _i4@?_c

@?_ |h@_i TL*�U�it� A�i �ht| u@U|Lh �t U@T|�hi_ �? |�i tiUL?_ |ih4 Lu |�i Th�U�?} i^�@|�L?t

M) |�i L�?� @?_ UhLtt�Th�Ui _ih��@|��it� A�iti @hi �? |�h? _i|ih4�?i_ M) |�i i �t|i?Ui @?_

�?|i?t�|) Lu UL4Ti|�|�L?� A�i t�MtiU|�L? L? |�i _i4@?_ 4L_i* ThL��_i_ 4Lhi _i|@�*i_ �?|��|�L?

L? |�i L�?� @?_ UhLtt�Th�Ui _ih��@|��it� �?i |it|@M*i �)TL|�it�t �t |�@| _L4it|�U �h4t u@Ui

*itt UL4Ti|�|�L? |�@? uLhi�}? �h4t� A�i tiUL?_ u@U|Lh Lu Th�Ui _�tUh�4�?@|�L? �t U@T|�hi_

M) |�i w@}h@?}i 4�*|�T*�iht �? |�i |��h_ |ih4 Lu |�i Th�U�?} i^�@|�L?t� ��?_�?} ^�L|@ �? @

T@h|�U�*@h UL�?|h) Lh )i@h �4T*) ��}�ih 4@h!�Tt� �L|i |�@|c t�?Ui |�i ^�L|@t @hi M@ti_ L?

�4TLh|i_ �?�|t E@?_ ?L| L? �@*�it�c |�i 4@h!�Tt Lu |�i �?i Ti?t��i 4L_i*t ��** Mi hi*@|��i*)

4Lhi @giU|i_ |�@? |�i 4@h!�Tt Lu |�i *� �h) 4L_i*t �u |�i ^�L|@t @hi M�?_�?}� � |��h_

tL�hUi Lu TL|i?|�@* _�gihi?Uit �? |�i 4@h!�Tt U@? Mi M��*| �?|L |�i 4L_i* i@t�*)G _�gihi?Uit

�? |�i _i}hii Lu UL**�t�L?� AL |��t i?_c �i U@? tL*�i |�i 4L_i* �?_ih @*|ih?@|��i @tt�4T|�L?t

UL?Uih?�?} t|h@|i}�U Mi�@��Lhc i�}� �h4t M��*_�?} _�gihi?| ti|t Lu UL@*�|�L?t �? i@U� 4@h!i| @?_

i?}@}�?} �? �L�?| ThL�| 4@ �4�3@|�L?� �L**�t��i Mi�@��Lh @giU|t |�i �@) {3�

�6| �t _i�?i_ �?

E�e� @?_ E�D��

A�i i�L*�|�L? Lu Th�Ui _�tUh�4�?@|�L? U@? t�4�*@h*) Mi i T*@�?i_ ��|��? |�i @ML�i uh@4i�

�Lh!� wLU@* U�hhi?U) Th�Ui t|@M�*�|) U@? @h�ti uhL4 @ �@h�i|) Lu u@U|Lht� 6�ht|c �u it|�4@|�L? Lu

|�i 4@h}�?@* ULt| u�?U|�L? E�2� �?_�U@|it |�i Thiti?Ui Lu @ t�}?��U@?| *LU@* UL4TL?i?| �? ThL�

_�U|�L? ULt|tc *LU@* Th�Uit ��** ?L| u�**) hitTL?_ |L i U�@?}i h@|i t�LU!t� 5iUL?_c i�i? ��|�L�|

2b



@TTi@*�?} |L *LU@* ThL_�U|�L? ULt|tc |�i Th�U�?} i^�@|�L?t E�e� @?_ E�D� t�}}it| |�i TLtt�M�*�|)

Lu 4@h!�T @_��t|4i?| �? hitTL?ti |L ULt| t�LU!t� A��t �t �?_�U@|i_ M) ti�ih@* u@U|Lht� 6�ht|c

|�i U�h�@|�hi Lu |�i TihUi��i_ _i4@?_ tU�i_�*i �t �4TLh|@?|� � �h4<t TihUi��i_ _i4@?_ i*@t�

|�U�|) uLh @ T@h|�U�*@h 4L_i* � 4@) Mi �?Uhi@t�?} Lh _iUhi@t�?} �? �|t L�? Th�Ui @?_ |�i Th�Ui

Lu �|t UL4Ti|�|Lht� A�i ThiU�ti t�@Ti Lu |�iti i*@t|�U�|�it �t Lu UL�hti @? i4T�h�U@* ^�it|�L?( �|

_iTi?_t L? |�i 4L_i* T@h@4i|iht |L Mi it|�4@|i_c |�i Th�Uit @?_ |�i 4@h!i| t�@hit� 5iUL?_c

|�i hit|h�U|��i?itt Lu �4TLh| UL?t|h@�?|t 4@) T*@) @ hL*i� 6Lh i @4T*ic ^�L|@t @}@�?t| a@T@?iti

�h4t 4@) MiUL4i *itt M�?_�?} �? @ T@h|�U�*@h 4@h!i| @t |�i vi? @TThiU�@|it @}@�?t| |�i _it�

|�?@|�L? U�hhi?U)� 6�?@**)c |L |�i i |i?| |�@| UL?_�U| @giU|t |�i U�h�@|�hi Lu |�i TihUi��i_

_i4@?_ tU�i_�*ic |�i _i}hii Lu UL**�t�L? 4@) @*tL �@�i @? �4T@U| L? |�i _i}hii Lu 4@h!�T

@_��t|4i?| �? hitTL?ti |L ULt| t�LU!t�

D ,t|�4@|�L?

D�� A�i ,t|�4@|�L? �i|�L_

A�i i4T�h�U@* 4L_i* �i |@!i |L |�i _@|@ UL?t�t|t Lu |�i 4@h!i| t�@hi i^�@|�L?t E�f���� E�?

���U� |�i @TThLTh�@|i i Thitt�L?t uLh ��� }��i? M) E.� @?_ EH�c Lh E.� @?_ Eb�c @hi t�Mt|�|�|i_�c

@?_ |�i Th�U�?} i^�@|�L?t E�e��D�c �? ���U� |�i 4@h}�?@* ULt| }��i? M) E�2� �t t�Mt|�|�|i_� W?

|��t tiU|�L? �i L�|*�?i |�i ThLUi_�hi M) ���U� �i it|�4@|i |�i T@h@4i|iht Lu |�iti i^�@|�L?t�

6Lh ?L|@|�L?@* UL?�i?�i?Uic �i @}@�? t�TThitt |�i 4@h!i| @?_ )i@h t�MtUh�T|t 6 @?_ |�

A�i ihhLh |ih4t 1� @?_ /� �@�i |�i iUL?L4�U �?|ihThi|@|�L? Lu �?LMtih�i_ ThL_�U| U�@h�

@U|ih�t|�Ut �?��i?U�?} |�i UL?t�4iht< 4i@? i�@*�@|�L?c @?_ |�i ThL_�Uih<t 4@h}�?@* ULt| uLh

ThL_�U| �c hitTiU|��i*)� 6L**L��?} �ihh) E�bbe� @?_ �ihh) i| @* E�bbD�c �i ThLUii_ @t uL**L�tG

E�� �i tL*�i uLh |�i ihhLh |ih4t 1� @?_ /� @t u�?U|�L?t Lu |�i T@h@4i|iht @?_ |�i _@|@� A��t

tL*�|�L? �t _ih��i_ ?�4ih�U@**)( _�i |L |�i Thiti?Ui Lu |�i UL?t�4ih tTiU��U �?UL4i |ih4 +� �?

|�i �|�*�|) u�?U|�L?c @? @?@*)|�U@* tL*�|�L? �t ?L| ui@t�M*i� E2� �i �?|ih@U| |�iti ihhLh |ih4t ��|�

@ ti| Lu �?t|h�4i?|t |L uLh4 @ }i?ih@*�3i_ 4i|�L_ Lu 4L4i?|t it|�4@|Lh EB����

�L?t�_ih |�i 4@h!i| t�@hi i^�@|�L?t �ht|� �L**iU| |�i 4@h!i| t�@hit r� �? @ a%� �iU|Lh rc

@?_ |�i 4i@? �|�*�|�it B� E�?U*�_�?} |�i L?i uLh |�i L�|t�_i }LL_ Bf�c �? @ Ea n ��%� �iU|Lh B�

Nt�?} E.� @?_ E�f�c �i U@? �h�|i L�| |�i t)t|i4 Lu a 4@h!i| t�@hi i^�@|�L?t @t @ u�?U|�L? Lu

a n � �?!?L�?t E|�i �iU|Lh B�c @?_ |�i T@h@4i|iht k @?_ 4c ��ihi 4 � E4s c 4S�G

r ' rEBc kc 4��

�f



�Lh4@*�3�?} |�i 4i@? �|�*�|) Lu |�i L�|t�_i }LL_ Bf |L 3ihLc L?i U@? �?�ih| |��t t)t|i4 |L LM|@�?

@ tL*�|�L? uLh BG

B ' BErc kc 4��

Nt�?} ED�c �i LM|@�? |�i uL**L��?} tL*�|�L? uLh |�i ihhLh |ih4c �h�||i? @t @ a%� �iU|Lh 1G

1 ' BErc kc 4� � fq � 1Ekc 4c q�c E�S�

��ihi 1 �t @ a%� �iU|Lh Lu |�i ihhLh |ih4t 1�c @?_ f �t @ M) a%g �iU|Lh Lu U�@h@U|ih�t|�Ut� wi|

	1 ' BErc 	kc 	4� � f 	q Mi |�i t@4T*i @?@*L} Lu 1c @?_ ~ @ 4@|h� Lu �?t|h�4i?|tc @tt�4i_ |L Mi

Lh|�L}L?@* |L |�i ihhLh |ih4 1� A�i? |�i 4L4i?| UL?_�|�L?t @hi }��i? M)G

.E~ � 1Ekc 4c q�� ' f

@?_ |�i B�� it|�4@|Lh 4�?�4�3it |�i LM�iU|��i u�?U|�L?G

4�?
kc4cq

	1�~l3�~ � 	1c E�.�

��ihi l �t @ �i�}�|�?} 4@|h� �2b A��t 4�?�4�3@|�L? ThLM*i4 �?�L*�it @ TL|i?|�@**) *@h}i ti|

Lu T@h@4i|iht� 6Lh|�?@|i*)c |�i UL4T�|@|�L?@* M�h_i? U@? Mi hi_�Ui_ M) LMtih��?} |�@| |�i

T@h@4i|iht q i?|ih *�?i@h*)� A��t U@**t uLh |�i uL**L��?} |�L�t|@}i ThLUi_�hi �? it|�4@|�?} |�i

_i4@?_ T@h@4i|iht� 6�ht|c _ih��i |�i �ht|�Lh_ih UL?_�|�L?t ��|� hitTiU| |L q� A�iti )�i*_G

q ' Ef �~l3�~�f�3�f �~l3�~�BErc kc 4�c

A�i? t�Mt|�|�|i |��t i Thitt�L? uLh q �?|L |�i LM�iU|��i u�?U|�L? E�.� �t�?} E�S�� A��t 2�t|iT

ThLUi_�hi Lgiht |�i @_�@?|@}i |�@| 4�?�4�3@|�L? Lu E�.� �t TihuLh4i_ L?*) ��|� hitTiU| |L |�i

T@h@4i|iht |�@| i?|ih ?L?�*�?i@h*)G k @?_ 4� AL �4T*i4i?| |��t ThLUi_�hi �i t|@h| ��|� @

}�itt uLh k @?_ 4c @?_ tL*�i uLh B @t @ u�?U|�L? Lu |�i _@|@ @?_ L�h }�itt� A�i? �i it|�4@|i |�i

*�?i@h T@h@4i|iht q @UULh_�?} |L |�i uLh4�*@ }��i? @ML�i� A�i it|�4@|it Lu q @hi t�Mt|�|�|i_

�?|L E�S� |L uLh4 	1 ���U� �t |�i? t�Mt|�|�|i_ �?|L |�i LM�iU|��i u�?U|�L? E�.�� ,@U� �|ih@|�L?

�? |�i 4�?�4�3@|�L? @*}Lh�|�4 )�i*_t ?i� �@*�it uLh k @?_ 4 ���U� @hi |�i? �ti_ |L uLh4 ?i�

it|�4@|it Lu Bc q @?_ 1c @?_ tL L?� A�i �|ih@|�L?t UL?|�?�i �?|�* E�.� �t 4�?�4�3i_�

�L� UL?t�_ih |�i Th�U�?} i^�@|�L?t E�e��D�� 5�?Ui 4@h}�?@* ULt| i?|iht @__�|��i*)c L?i U@?

t�4T*) t�Mt|�|�|i E�2� @?_ t*�}�|*) hi@hh@?}i |L LM|@�?G

*?EEerR
�
� � er{

3�

� ^� bW

r�*8r� ' 5��r n B *?E‘r*8r� n l *?’� n /r n /s n /�c E�H�

5<Lq wkh fdvh ri krprvnhgdvwlf huuru whupv/ wklv pdwul{ lv htxdo wr ]3
]1

��



��ihi bW

r hiuiht |L i�|�ih |�i @MtL*�|i Lh |�i hi*@|��i ^�L|@ |ih4� 5�?Ui |�i ihhLh |ih4 i?|iht

*�?i@h*)c it|�4@|�L? Lu |��t i^�@|�L? �t t|h@�}�|uLh�@h_�

A�i _i4@?_ @?_ t�TT*) t)t|i4t U@? Mi it|�4@|i_ i�|�ih �L�?|*) Lh tiT@h@|i*)��f ì U�Lti
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65Dowhuqdwlyho|/ zh frxog kdyh hvwlpdwhg wkh ghpdqg v|vwhp e| srrolqj wkh gdwd iru doo frxqwulhv/ lpsrvlqj
wkh vdph sulfh dqg fdu dwwulexwh frh�flhqwv iru doo frxqwulhv/ dqg ohwwlqj wkh �*v dqg wkh ruljlq gxpplhv ehlqj
frxqwu| vshfl�f1 Wklv vshfl�fdwlrq zrxog kdyh ehhq dsshdolqj/ dv lw lpsolhv wkdw frqvxphu suhihuhqfhv iru ydulrxv
fdu dwwulexwhv gr qrw ydu| dfurvv pdunhwv/ exw wkhuh pd| eh xqrevhuyhg idfwruv +sur{lhg e| wkh frxqwu| gxpplhv
dqg fdswxuhg e| furvv0frxqwu| gl�huhqfhv lq wkh �*v, wkdw dffrxqw iru gl�huhqfhv lq wkh ghpdqg sdwwhuqv1 Zh
glg qrw sxuvxh wklv dowhuqdwlyh/ ehfdxvh srrolqj ri wkh gdwd h{fhhglqjo| frpsolfdwhv wkh fryduldqfh vwuxfwxuh1
Rxu surfhgxuh ri dyhudjlqj +xvlqj dssursuldwh zhljkwv, wkh frh�flhqwv srwhqwldoo| d�hfwhg e| froolqhdulw| lv/
krzhyhu/ vlplodu lq vslulw wr wkh dowhuqdwlyh mxvw ghvfulehg1

66Iru h{dpsoh/ lq Iudqfh wkh odujhvw frxqwu| gxpp| lv wkh rqh iru Iuhqfk fduv> lq Lwdo| iru Lwdoldq fduv/ hwf11
Wkh frxqwu| frh�flhqwv fdswxuh suhihuhqfhv uhodwlyh wr wkh X1N1> dffruglqjo|/ wkh qhjdwlyh frh�flhqwv lq wkh
X1N1 froxpq lqglfdwh wkdw fduv iurp frxqwulhv rwkhu wkdq wkh X1N1 duh ydoxhg ohvv wkdq Eulwlvk fduv1

67Zh dovr h{shulphqwhg zlwk vshfl�fdwlrqv lq zklfk wkh � frh�flhqwv zhuh doorzhg wr eh pdunhw vhjphqw
vshfl�f> wklv pdnhv wkh prgho pruh �h{leoh1 Lq doo �yh frxqwulhv/ krzhyhu/ zh idlohg wr uhmhfw wkh k|srwkhvlv
wkdw wkh �*v zhuh htxdo dfurvv gl�huhqw pdunhw vhjphqwv/ vr zh dgrswhg wkh uhsruwhg vshfl�fdwlrq zlwk rqo| wzr
� frh�flhqwv1
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Table1: Summary Statistics for theEuropean Car Market  *

BE FR GE IT UK ALL

1980 value-added tax (in %) 25 33 13 18 23

1990 value-added tax (in %) 25 25 14 19 24

Total sales (in 1,000 units) 384.4 1920.3 2508.9 1908.0 1704.1 8412.3

(48.9) (192.1) (359.7) (293.4) (248.9) (892.4)

Parallel imports (in 1,000 units) N/A 5–40 30–60 10–75 1–50

Japanese market share (in %) 21.6 3.1 15.5 1.8 11.3 7.7

(1.9) (.5) (1.5) (1.3) (.6) (1.0)

Japanese quota (in %) — 3.0 15.0 1.0 11.0

Domestic market share (in %) 2.5 66.6 70.2 58.2 55.1

(.4) (5.1) (4.0) (6.2) (4.0)

European average (in %) 1.6 24.6 33.4 16.7 12.1

(.5) (2.6) (1.9) (1.4) (1.5)

C1-ratio (in %) 16.3 33.5 30.2 53.9 28.7 15.7

(1.8) (1.7) (1.2) (5.2) (3.3) (1.6)

(VW) (PSA) (VW) (Fiat) (Ford) (Fiat)

* Annual averages over 1980-93. Standard deviations in parenthesis. 



Table 2: Hedonic Price Regressions

Dependent variable: log(price) in ECUs
Number of Observations: 7212

Variable Coefficient Coefficient
(Std.) (Std.)

Constant 7.9562 7.6668
(.0794) (.0784)

Horsepower .0076 .0076
(.0001) (.0001)

Weight .0003 .0003
(0) (0)

Width .0051 .0051
(.0004) (.0004)

Height -.0011 -.0011
(.0003) (.0003)

Log value-added tax .0526 -.1561
(.0250) (.0229)

Exr - .0207
(.0037)

Mini -.5119 -.5119
(.0142) (.0142)

Small -.4171 -.4171
(.0121) (.0121)

Medium -.3438 -.3438
(.0111) (.0111)

Large -.2546 -.2546
(.0094) (.0094)

Executive -.1493 -.1493
(.0088) (.0088)

Luxury -.2142 -.2142
(.0102) (.0102)

Sports (normalized)

Firm dummies p-value: .0000 p-value: .0000

Source / time dummies p-value: .0000 p-value: .0000

Market / time dummies p-value: .0000 p-value: .0000

R-squared .97 .97

Durbin-Watson statistic 1.78 1.82



Table 2 continued: 95% Confidence Interval for Destination Effects*

Country \ Year 1980 1985 1990 1992 1993

France 10–18 16–22 2–8 3–9 2–7

Germany – 4–12 (-3)–5 3–12 5–13

Italy 11–17 19–27 10–16 12–19 (-3)–2

United Kingdom 30–36 26–32 16–22 13–19 (-3)–5

                                                       
* Based on hedonic price regression, column 1 of Table 2. All numbers are percent deviations from the
hedonic prices in Belgium that are normalized to zero every year.



Table3: Pricing-to-market Coefficients
(by sourcecountry and destination market)

*sm � *s � *m

*sm � 1 ®  mbox 

*sm � 0 ®  mbox 

Be Fr Ge It Ja Ko NL Sp Sw UK

*s .4176 .4445 .2478 .5684 .2017 .2096 .1632 .7395 .6905 .7910

(.2582) (.0574) (.0556) (.0664) (.0687) (.3528) (.2800) (.1918) (.1172) (.0977)

Ss .01 .25 .33 .17 .07 .001 .005 .028 .01 .12

*m .0281 ".0757 ".0132 .2024

(.0338) (.0470) (.0420) (.0360)

Table4: Convergence Results

Full sample 1980–90 1987–93 1987–91

Conv ".06 ".07 .06 ".04 ".36 ".06 ".24 ".02

(.04) (.02) (.06) (.03) (.08) (.04) (.09) (.04)

  mbox — ".84 — ".81 — ".90 — ".96

(.04) (.06) (.06) (.09)

R2 .04 .86 .03 .82 .36 .91 .22 .88



 
Table5: Results from theDemand Estimation 

(selected coefficients)

 (Standard errors in parenthesis) 

Be Fr Ge It UK

Number of observations 1351 1196 1077 1027 1221

>f .39 .31 .42 .45 .35

(.12) (.06) (.10) (.07) (.06)

>c — .56 .39 1.01 .44

(.11) (.13) (.23) (.14)

) 125.9 125.9 125.9 125.9 125.9

(9.6) (9.6) (9.6) (9.6) (9.6)

Wald-statistic for >f � >c — 5.34 .16 5.77 .31

Preference for:

France .37 .95 .69 .39 ".65

(.32) (.15) (.25) (.15) (.11)

Germany .99 .38 1.68 .65 ".15

(.36) (.11) (.45) (.17) (.10)

Italy .76 ".01 .70 1.25 "1.06

(.30) (.09) (.24) (.25) (.18)

Japan .70 ".08 .74 ".45 ".90

(.30) (.08) (.28) (.21) (.14)

Spain .07 ".12 .47 .21 "1.58

(.32) (.16) (.32) (.24) (.25)

Sweden 1.01 ".01 .89 .64 ".61

(.34) (.11) (.27) (.24) (.14)



Table 6: Results from Estimation of the Pricing Equation*

Bertrand Bertrand Collusion in UK

Constant -4.62 -4.60 -4.81
(1.23) (1.23) (1.26)

Foreign firm disadvantage .04 .04 .03
(.47E-02) (.48E-02) (.49E-02)

France fixed effect .06 .06 .06
(.56E-02) (.56E-02) (.58E-02)

Germany fixed effect .14 .14 .14
(.59E-02) (.59E-02) (.61E-02)

Italy fixed effect .05 .05 .05
(.74E-02) (.74E-02) (.76E-02)

UK fixed effect .19 .18 .05
(.70E-02) (.72E-02) (.73E-02)

LHW 1.42 1.43 1.45
(.05) (.05) (.05)

LWI 8.60 8.58 8.98
(.92) (.92) (.94)

LHE 3.23 3.21 3.18
(.81) (.81) (.83)

LQU -.38E-02 -.31E-02 -.68E-02
(.30E-02) (.30E-02) (.31E-02)

LWAGE .36 .36 .37
(.04) (.04) (.04)

LEXR .31 .31 .31
(.02) (.02) (.02)

LEXRU — -.40E-02 -.01
(.18E-02) (.18E-02)

Time dummies p-value: .00 p-value: .00 p-value: .00
Model fixed effects p-value: .00 p-value: .00 p-value: .00
Japanese quota year dummies p-value: .00 p-value: .00 p-value: .00

                                                       
* Acronym explanation:

LHW: log of horsepower / weight
LWI: log of width
LHE: log of height
LQU: log of world production quantity
LWAGE: log of wage of the producting country
LEXR: log of exchange between source and destination country 

(source currency units / destination currency units)
LEXRU: LEXR * Dummy for the UK



Table7: Substitution Patterns and Markups
in the5 European Countries (in 1990)

Be Fr Ge It UK

Averageprice elasticity � lnsi

� lnpi
"5.77 "5.60 "5.74 "4.09 "6.21

for domestic cars
� lnsi

d

� lnpi
d "5.77 "5.37 "6.09 "3.63 "6.03

for foreign cars
� lnsi

f

� lnpi
f — "5.98 "4.96 "4.51 "6.45

Averagecross-price elasticity � lnsi

� lnpj
.035 .047 .035 .029 .040

for domestic cars
� lnsi

d

� lnpj
d .035 .170 .015 .111 .076

for foreign cars
� lnsi

f

� lnpj
f — .054 .033 .038 .044

between domestic and foreign
� lnsi

d

� lnpj
f — .015 .043 .220E-05 .030

between foreign and domestic
� lnsi

f

� lnpj
d — .024 .036 .913E-05 .025

Averagemarkup 0.19 0.21 0.19 0.33 0.17

Averagemarkup for domestic cars 0.19 0.22 0.18 0.40 0.17

Averagemarkup for foreign cars — 0.18 0.22 0.23 0.16
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