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ABSTRACT

Co-Fluctuations*

This Paper provides novel evidence on the determinants of the
synchronization in business cycles. I find trade has surprisingly small
quantitative effects. On the other hand, pairs of countries with higher
aggregate income level experience significantly more synchronized business
cycles and this happens largely because they have similar sectoral production
patterns. Geographic considerations do not matter systematically. The results
hold for a large sample of countries with very different income levels, as well
as within the OECD. They are robust to different filtering devices, across
yearly and quarterly frequencies and for a variety of data sources. These
findings are interpreted in a model where international income disparities
correspond to differences in production patterns and thus to different degrees
of exposure to common sectoral stochastic developments.
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NON-TECHNICAL SUMMARY

Upon reading the current press, there seems to be little doubt that it has
become impossible for countries to insulate themselves from foreign
developments. Openness to trade is by far the most frequently cited culprit for
this apparent globalization of cycles: Japan enters a recession for purely
domestic reasons and insofar as a significant proportion of its exports target
the Japanese market, the rest of Asia can only suffer from it. Within the
academic profession, however, few economists would agree that this is the
sole, or even most important, mechanism. There are two reasons for this
restraint. First, openness as measured for instance by the share of exports to
GDP rarely reaches levels compatible with promoting trade as the sole reason
for co-fluctuations, particularly in large economies. Second, economic theory
offers no definite answer to the question of what drives the international
business cycles.

Backus, Kehoe and Kydland (1994) argue that, through their effect on the
interest rate, productivity shocks are decisive in explaining the time pattern of
net exports, for they are the source of both a real depreciation and a current
account deficit (a capital account surplus caused by an investment boom) on
impact. As time passes, the investment boom dissipates and the current
account enters surplus. Although it reproduces a well documented empirical
regularity coined the ‘J-curve’, this mechanism implies a negative
contemporaneous correlation between aggregate outputs, an observation
hardly supported by the data. Therefore, subsequent research has shifted
emphasis onto alternative models of international fluctuations, most of which, I
shall argue, imply that higher output correlation is associated with more
intense bilateral trade. An exception is the class of models relying on the
existence of a significant common component to the international business
cycle.

This Paper makes a first attempt at discriminating between these competing
models and in so doing provides an original view on the generation of
international cycles. I provide evidence on the determinants of co-fluctuations,
measured by GDP bilateral correlations for several sub-samples of the Penn
World Tables (PWT) and International Financial Statistics (IFS) datasets.
Preliminary evidence points to three sub-groups where cycles are more
synchronized: within-Europe, between Europe and the Americas and within
the Americas. This somewhat reduces the set of variables that ought to be
included as determinants of GDP synchronization, to bilateral trade, the level
of aggregate income of a given country pair and geographic considerations,
perhaps having to do with proximity or the presence of a common border. But
of course this stays mute about the relative importance of different



determinants, which only careful multivariate regression analysis can deliver.
The trade-off is therefore to use cross-sectional information on the extent of
co-fluctuations to discriminate between alternative models of the international
business cycle, at the risk of estimating equations that might suffer from
serious multi-colinearity problems. This Paper will argue that econometrically
sound estimations can be run to conclude that the extent of cycle
synchronization has surprisingly little to do with the intensity of bilateral trade.
Rather, two rich countries, as measured by GDP per capita levels, appear to
co-fluctuate significantly more than two poor countries, or than one rich and
one poor, for that matter. Using three-digit sectoral data from UNIDO, the
Paper goes on to compute an index of similarity in economic structure, which
is shown to explain very significantly the extent of co-fluctuations at the
expense of the income variable. Note that none of these results are driven by
considerations of data quality, nor by long-run growth phenomena, for they
hold, sometimes even more strongly, in a sample of 21 OECD countries, at
the quarterly frequency and across a variety of data sources.

These results are interesting in at least three ways. First, the quantitatively
small role of bilateral trade in explaining the extent of co-fluctuations casts
doubt on models that place trade in goods at the sole source of international
business cycles. Second, the fact that countries sharing similar structures of
production tend to co-fluctuate more, irrespective of other pair-specific
considerations, brings into light the potential importance of sector-specific
world cycles. Third, economic structure matters at the expense of the
importance of income levels. Thus, to a large extent, business cycles in rich
countries are more synchronized because rich countries tend to share similar
sectors and seem therefore perturbed by similar stochastic developments.
The data are therefore consistent with a model where the structures of
production in different countries converge to a similar degree of diversification
as countries grow richer. The Paper finally describes a model in the economic
geography tradition where this happens because agglomeration forces are
counter-balanced by local congestion costs. There, full international
specialization can only occur in specific and unstable, conditions, having to do
with the extent of transport costs relative to congestion costs and the world
converges sooner or later to a state of affairs where industrial goods are
produced in both countries in equal proportions.
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:Vhh dprqj pdq| rwkhuv Nuxjpdq dqg Revwihog +4<<:,/ Fkdswhu 9/ ru Edodvvd +4<99 dqg 4<:<,1
;Ehwwv dqg Ghyhuhx{ +4<<:, vkrz ixuwkhu wkdw wkh �uvw phfkdqlvp zloo qrw rewdlq lq dq hfrqrp| zlwk

sulflqj wr pdunhw/ wkxv lpsurylqj wkh delolw| ri wkh prgho wr jhqhudwh srvlwlyh rxwsxw fruuhodwlrqv1
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<Vxfk d wudqvihu zrxog qrw eh vwudljkwiruzdug vlqfh lw zrxog suhvxpdeo| uhtxluh h{wuhph dvvxpswlrqv

rq wkh vshfldol}dwlrq sdwwhuq ri wkh wzr frxqwulhv1
43Wdeoh 441; E rq sdjh 684 suhvhqwv vxfk dq h{huflvh lq frpsdudwlyh vwdwlfv/ dqg/ dowkrxjk lw lv rqo|

sduwldo/ lw vhhpv wr srlqw wr txdqwlwdwlyho| yhu| vpdoo h�hfwv1 L wkdqn Gdyh Edfnxv iru srlqwlqj wklv rxw

wr ph1
44Dq h{fhswlrq lv Nudd| dqg Yhqwxud +4<<:,1 Wkhuh/ zruog vxsso| vkrfnv duh fdslwdo0dxjphqwlqj/

vr wkdw iruhljq errpv uhvxow lq uhodwlyh vfduflw| ri oderu0lqwhqvlyh jrrgv/ dqg lq dv pxfk dv wkh| duh

wudghg iuhho|/ lq grphvwlf zdjh dqg hpsor|phqw lqfuhdvhv1 Fr0�xfwxdwlrqv duh gulyhq e| d frpelqdwlrq
ri idfwru0sulfh htxdol}dwlrq/ iuhh wudgh dqg frpprq vkrfnv1
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45Dgplwwhgo|/ wklv lv rqo| looxvwudwlyh/ vlqfh hdfk vhulhv h{whqgv dw prvw iurp 4<83 wr 4<<5/ dqg wkxv dw

prvw 76 { 76 elodwhudo fruuhodwlrqv duh lqghshqghqw1 Wkxv/ vxevhtxhqw pxowlyduldwh uhjuhvvlrqv duh uxq
xvlqj vdpsohv ri ihzhu frxqwulhv/ wkrxjk zlwkrxw fkdqjlqj wkh uhvxowv1

46Prvw frxqwulhv kdyh gdwd iurp 4<8; rq1 Fruuhodwlrq frh�flhqwv duh ri frxuvh hvwlpdwhg zlwk huuru1
Rxu duelwudu| glvfuhwl}dwlrq lqwr gl�huhqw udqjhv lv phdqw wr 0lpshuihfwo|0 uh�hfw vljql�fdqfh ohyhov1 Edfn

ri wkh hqyhorsh frpsxwdwlrqv vkrz wkdw/ jlyhq dq dyhudjh qxpehu ri 68 revhuydwlrqv/ d fruuhodwlrq deryh

316 lv lqghhg vljql�fdqw dw wkh 8( ohyho1
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47Zkhq lqfoxglqj wkh X1V dqg Fdqdgd/ lqwud0Dphulfdq wudgh ehfrphv irxu wlphv kljkhu wkdq lq Dvld1

Wkhvh wzr frxqwulhv fdqqrw krzhyhu vroho| dffrxqw iru wkh zlgh glvfuhsdqf| ehwzhhq ghjuhhv ri v|qfkur0

ql}dwlrq lq Dvld dqg lq wkh Dphulfdv1 Wkh gdwd lv wdnhq iurp Iudqnho dqg Zhl +4<<8,1
48Dv phdvxuhg e| wkh udwlr ri wkh vxp ri h{sruwv dqg lpsruwv wr JGS1
49Wkh gdwd frphv iurp Iudqnho dqg Zhl +4<<8,1 Elodwhudo wudgh lv htxdo wr wkh vxp ri h{sruwv lq erwk

gluhfwlrqv1 Wkh frxqwulhv duh olvwhg lq Dsshqgl{ D1
4:Wkh qxpehuv xvlqj 4<;3 dqg 4<<3 wudgh gdwd duh 3156; dqg 31557/ uhvshfwlyho|1
4;Nudd| dqg Yhqwxud +4<<;, lv sdudooho wr wkh suhvhqw sdshu/ dowkrxjk wkhlu irfxv lv wkhruhwlfdo zkhuhdv

plqh lv hpslulfdo1 Wkh| lghqwli| ulfk dqg srru frxqwulhv zlwk kljk0whfk dqg orz0whfk surgxfwlrq/ uhvshf0

wlyho|1 Udwkhu wkdq uhvruwlqj wr vhfwrudo vkrfnv/ wkh| dujxh gl�huhqw pdunhw vwuxfwxuhv fdxvh vhfwruv 0dqg

frxqwulhv0 wr uhvsrqg gl�huhqwo| wr d jlyhq djjuhjdwh vkrfn1
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ruljlqdwlqj iurp RHFG frxqwulhv1
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53Wklv lv qrw wr vxjjhvw wkdw fdslwdo �rzv gr qrw frqwulexwh wr wkh gl�xvlrq ri fulvhv vd|/ ryhu wlph dqg

dfurvv erughuv1
54Iudqfh/ Jhupdq|/ wkh X1N/ Mdsdq dqg wkh X1V1
55Wkhuh lv ri frxuvh qr fodlp wklv lv wkh uhohydqw phdvxuh iru d wkhru| ri IGL/ exw lw lv krzhyhu xvhg

lq Eruhqv}whlq/ Gh Juhjrulr dqg Ohh +4<<8,/ zkr dwwhpsw wr hvwlpdwh jurzwk h�hfwv ri IGL1
56Qrw wr phqwlrq wkh vwurqj vdpsoh vhohfwlrq eldv wkdw suredeo| uhvxowv iurp wkh idfw wkdw plvvlqj

revhuydwlrqv duh sduwlfxoduo| qxphurxv iru ghyhorslqj frxqwulhv1
57Lq uhfhqw zrun/ Sruwhv dqg Uh| +4<<<, vkrz wkdw judylw| yduldeohv/ dqg lq sduwlfxodu lqfrph shu fdslwd/

suhglfw txlwh vwurqjo| elodwhudo htxlw| �rzv ehwzhhq 47 RHFG frxqwulhv1 Wkhvh uhvxowv duh lqwhusuhwhg

lq Vhfwlrq 7 zkhq glvfxvvlqj uhvxowv shuwdlqlqj wr wkh RHFG vdpsoh1
58Gdwd rq elodwhudo wudgh lv iurp Iudqnho dqg Zhl +4<<8,/ dqg lw fryhuv 94 frxqwulhv lq 4<:3/ 4<;3/ 4<<3
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59Wudgh lv phdvxuhg lq ohyho1 Lq wkh Dsshqgl{/ L vkrz wkdw doo uhvxowv suhydlo zkhq lqfoxglqj wudgh dv
d vkduh ri JGS/ dqg dv d vkduh ri wrwdo wudgh1

5:Iru lqvwdqfh/ Iudqnho dqg Urphu +4<<9, xvh JGS shu fdslwd/ srsxodwlrq/ duhd/ glvwdqfh/ dgmdfhqf|/ d

odqgorfn gxpp| yduldeoh wr lqvwuxphqw iru wudgh lq jurzwk uhjuhvvlrqv1 Zlwk doo wkh yduldeohv dqg wkhlu
lqwhudfwlrqv/ wkh| pdqdjh wr h{sodlq 69( ri wkh yduldwlrq lq elodwhudo wudgh ehwzhhq 96 frxqwulhv1



� �� !����������" ��� �������� "�������� �

�
������ /���� �
�� �
������ ��� ����� �
�� ��� �

�� ��� ��������� /���� ���% ��"�
"��% ��-����� ���
�� ��"���# 0��� F���)�� �������� �
�� ��� �� ��� ��� ��-������# 1
�
��� �
���% ����� 6�� F8� �
�� K�LK� ��� �K� K�� ����� �����)�����%� ��
�� /��� 
��
����
�����# 0�� �
�E����� 
� ����� !���� �����������%� �� ��� ������ 
! ��
������� "��������
������� &��� �������� ��� �2 F��� �
 �CJ# ��������
� 6���8 ��
����% �-��� !�
�
�����
���������%� ��� ���� �� ������ K�LK� ��� �K� K�� ����% "��% ������� ��!
�����
�#
������� �
�E������ ��� ���
�� �&�� ��� 
! 
��
���� �����# 0��� K�� ���
�� ��"�� ��
��� �

��� �
���%� ��
����% ������� �
����"��% 23� �
�������
��� /���� ��� ���� 
! K�

�� �����
�# ��������
� 6�"8� /���� G��6K��K�8 ��� G�*6K��K�8 ��� ��� �� ����� 
!
��� ���"�
� ���
�� "�������� ��
/� ���� 23� �
�������
�� �
����% �������� /��� ���
���
�� �� �
���% F� ��� �

��� 
! ��� ����� �� ���� ���
�� �� � �
�� �
� ������# ���
!��
�� ��� 
���� �
�E������ ������ ����+����% ������� ���/��� ��������
�� 6���8 ��� 6�"8� ���
��� ���!
������ 
! ��� ��������
� �� ����������% ���������� �� ���
 ������� ���� ��������
�
�� K�LK� ��� K� K� ������� ���������% ��!
�����
�# ��������
� 6"8 ��
�� G�*6K��K�8
/���
� ��% ���������� �-���� �*���� !
� ��� �
���� �
�����
� /���� ������ �� ��� �����

! �
������� "����2H# 0��� ������ �� ��������
� 6"8 ��� ��
����% ��
�
���������% �
���
��� �
��� �
 ��� ��"�� 
! ���
�� ��� ������ �� ��� �

��� �
���% 
! ��� ���� �� � ���
��
����������� 
! ��� �*���� 
! �
 4�����
��� /��� �J 
! ��� �
��� "������
�# 0���� 
� ���

���� ����� �����% �*������ ?J� ��� ��� ��
������� "�������� ��+�� �
������ =#@J 
! ���
�
��� "���������%# �����
� 9 /��� ��
/ ���� ���� ��������� ����� �� �
� �� ����!��� 
! ����
&����%� �
� �� �� �������"� �
 ���������"� ������� 
! �
 4�����
�� 
� ��������� �����# ��
��� �����!
�� �� �����������#

�� ���� ������ ���� �� �
�� �% ������� ���� ���� �
������ ���� �
 ��
��� �������
�

��� ��� �� � ����� �*�������� ����
��� ��
�+� 
! �&�� ���
������# 0�� �
�"������� 
!
��
�
���� �
 ������� ��
����
� �������� )��� ���
�� �� ��� ��������� 
� ����� ������%
������ /���� �
������ ��� ����� ��
�����
� 
! ��"��
��� ��
�
���� �
 ����� �
���%
/����� ��� ���� ������%� /������ �
������ �� ��-����� ��"��� 
! ��"��
����� �
 �! ��% 
����� ����� �

�� !�
� ��-����� ���������2b# 0�� ����"���� 
! ���� ��������� !��� ��
�
������� �% ����
����� �� ����* 
! ��������� �� ��� ����
��� �
��
����
� 
! ���������

��� ���� ����� ����� ���� !�
� �>�3$ �
 �
���� � �
�������
� �
�E����� ���/���
����
��� ������ �� ��������� ����
%���� !
� ��� �
���% �����# �� ���������� ��)�� ���
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wkdw JGS shu fdslwd lq wkh wudglqj sduwqhuv lv d srzhuixo ghwhuplqdqw ri wudgh �rzv/ suredeo| pruh vr

wkdq jhrjudsk|1
5<Dpeohu/ Fdugld dqg ]lpphupdqq +4<<;, hvwlpdwh wkh vkduh ri wudgh lq lqwhuphgldwh jrrgv dw 93(

ri wkh wrwdo wudgh yroxph1 Vhh dovr Kxpphov/ Udsrsruw dqg \l +4<<;,1



� �� !����������" ��� �������� "�������� ��

�
�������
� ���/��� �
������ � ��� �(

�������& M

�S

�'�

	�� 
 	�&

#
�S
�'�

	�� 2

$
�*2 #

�S
�'�

	�& 2

$
�*2

/���� 	�� ���
��� ��� ����� 
! ����
� � �� �
���% � I� ����
%���� ��� � �� ��� �����

! ����
��# 1���� C ��
�� ��� ������ "������� ������� 23� �
�������
�� /��� � ����� �
����"�
�������# 1������
��� ��� ��"���� �*������ ������� 
� 
� 1���� C ��� �� ��������� /���
��� �%�
������ ���� 
��% ����� 
! ���� �
������ ��"� ������� ��
����"� ��������# 0����
< �
�)��� ����� ��������
��( ������ �� ������ �
����"��% �
�������� /��� ��� �*���� 
!
�
 4�����
��� �"�� �!��� ��������� ��F�����% ��� ����� ��������% ��� �
���
���� !
�# ��
���������� ������� ��� ���� ����
�� ������ �� ������ �%��� �%����
��'���
� ����������"�

! ��� �*���� �
 /���� �� ����� �
 ����� ������% �����# �
������� 6�"8 ��� 6"8 %�����
!����� ������� 
� ��� ���
������ 
! ��
�
��� �������( ������ ������ ��� �����% �

������ 
� ��% �
�E����� ���������� /��� ��� ����������� �*�����
� 
! ��� �
�E����� 
�
��� ���
�� "�������� /�
�� �
��� �������� !���� �% � &�����# ��� ������ 
! �����)����� ���

!���� �����������%� ��� ��� �
�������
� �
 ��� "������
� �� �
 4�����
�� !���� !�
� �J ��
6"8 �
 9#?J �� 6�"8�f# 0��� ������� ��� ���� G��6K��K�8 ������� �� 6"8 ������% ������ ��
�� � �

� ��
*% !
� ��� �*���� �
 /���� �/
 �
������ ����� ��� ���� ��
����
� �������#
2�"�� ��������� �� 6�"8� 
�� �������� ���
� �������� �� ��������� ����� ��������% ������
�� � �
�������
� ������ �% �#���� ��� 
�� �������� ���
� �������� �� �������� ������ ��
� �
�E����� �
/�� �% �#��7# 0�� ������ !
� G��6K��K�8 ��� ������ ��� �#�9= ���
�#�<<� ��������"��%# 0�� ���� �� �
�������� /��� � /
��� �� /���� ��������� ���
�� ���
������ ��
/� �� ��
�
���� �
�"����� �
 � ��"�� ��
����
� �������� /��� ���� �
������
��� ������� ��� ���� ����
��# �

� 
��� 
� ��� 
���� ���� ��� ����������'�� �% ������
��"����)����
�� 
� � �
/ "��� !
� ������ 6������ /��� ���� �
������� 
� /��� 
���� �

�

���8� ���
������ /��� ������ �
 4�����
�� ������ ���% ����� !�/ ����
�� /��� ��� ����

! ��� /
�����#

0�� ���� 
! ���� �����
� �� ��������� �
 ������� ��� �
������� 
! ��� ������# 0����
9 ����+� !
� ��� �������� 
! �
� ������������ )��� ���
�� &������� �����# ,� �� ��������
��� ���
�� "������� ������ �
���"��%� �
 ���� �� �������� �� ��� ���
�� 
! ��� �

���
�
���% 
! � �
���% ���� ��� � ���������� �-��� 
� �%��� �%����
��'���
�# 0��� �
�� �
�
������ �
 �� ���"�� �% ��� !��� ���� ��� ��������� "������� �� �
���� �� N ���O� ����� 6��8
��
/� ��� �
���"��% ����� 
������ �� /��� /��� ��� �
������ �����!
�� 
! ��� �
�������
�
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65Dv Iudqnho dqg Urvh +4<<9, sxw lw/ %lw lv gl�fxow wr wklqn ri uhdvrqv wkdw/ iru lqvwdqfh/ jhrjudsklf

lvrodwlrq fdq d�hfw d frxqwu|*v lqfrph rwkhu wkdq e| uhgxflqj lwv lqwhudfwlrqv zlwk rwkhu frxqwulhv%1
66Iudqnho dqg Urvh +4<<;, lqwhusuhw wkh vdph uhvxow lq wkh frqwh{w ri d prqhwdu| xqlrq dqg wkh h�hfwv

lw pljkw kdyh rq wudgh/ dqg wkxv rq f|foh fruuhodwlrqv1
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67L kdyh dujxhg lq Lpev +4<<;e, wkdw wkh lpsruwdqfh ri wudgh lv vhqvlwlyh wr wkh lqfoxvlrq ri �{hg h�hfwv/

fdxvlqj mrlqwo| lqwhqvh elodwhudo wudgh dqg fruuhodwhg f|fohv1 Wkh lpsruwdqfh ri vxfk h�hfwv lv uh�hfwhg

lq wkh suhvhqw zrun e| wkh gluhfw hfrqrplf vljql�fdqfh ri Vhfwru/ dqg wr d ohvvhu h{whqw/ ri jhrjudsklf

frqvlghudwlrqv1 Wkh ghjuhh ri vlplodulw| lq vhfwrudo hpsor|phqw lv lqghhg h{wuhpho| shuvlvwhqw ryhu wlph/

zlwk d fruuhodwlrq ehwzhhq phdvxuhv lq 4<:3 dqg 4<<3 htxdo wr 31<81
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68Wkh h�hfw ri shuihfwo| fruuhodwhg vxsso| vkrfnv lq Edfnxv/ Nhkrh dqg N|godqg +4<<8, lv qrw xqdp0

eljxrxv/ dqg rxjkw wr eh vxemhfwhg wr fduhixo fdoleudwlrq h{huflvhv1
69Ghshqglqj rq wkh vshfl�fdwlrq/ urxjko| 69( ri htxlw| �rzv fdq eh h{sodlqhg e| judylw| yduldeohv1
6:Lq wkh Dsshqgl{/ L vkrz wkdw wkh| duh dovr urexvw wr phdvxulqj wudgh lq sursruwlrq ri JGS dqg wrwdo

wudgh lq wkh wudglqj hfrqrplhv1 Iru wkh 54 frxqwulhv vdpsoh/ wkh fruuhodwlrq frh�flhqw ehwzhhq elodwhudo

wudgh dqg wrwdo wudgh lv 31<4> iru wkh 7< frxqwulhv vdpsoh/ wkh fruuhodwlrq frh�flhqw ehwzhhq elodwhudo
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6;Wkh prgho*v suhglfwlrq lv wkhuhiruh wkdw srru frxqwulhv rxjkw wr eh pruh v|qfkrql}hg dv zhoo/ lqvridu

dv wkh| surgxfh wkh vdph 0wudglwlrqdo0 jrrgv1 Krzhyhu/ wudglwlrqdo jrrgv duh xvxdoo| dvvrfldwhg zlwk djul0

fxowxuh ru h{sorlwdwlrq ri udz pdwhuldov/ dqg wkxv vxemhfwhg wr lglrv|qfudwlf ghyhorsphqwv fruuhvsrqglqj

wr zruog pdunhw sulfhv1 Fuxfldoo|/ zh dvvxph wkhuh lv lqwhuqdwlrqdo vshfldol}dwlrq lq wkh surgxfwlrq ri

wudglwlrqdo jrrgv uhvxowlqj iurp suh0h{lvlwlqj uhvrxufhv/ wkdw lv lpshuihfwo| uh�hfwhg lq rxu dvvxpswlrq

ri d krprjhqrxv wudglwlrqdo vhfwru/ exw lv frqvlvwhqw zlwk mrlqw orz ydoxhv iru Plq+\l/\m, dqg Vhfwru1
6<Vhh iru lqvwdqfh Nuxjpdq +4<<4, ru Nuxjpdq dqg Yhqdeohv +4<<8/ 4<<9,
73Wkh yhu| frqfhsw ri orfdolw| uhtxluhv wkh suhvhqfh ri wudqvsruw frvwv1
74Wkurxjk d ydulhw| ri orfdo h{whuqdo h�hfwv1 Lq EPR/ lw lv ehfdxvh �upv duh dvvrfldwhg zlwk fdslwdo/

zkrvh hduqlqjv duh vshqw orfdoo|1
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76Eduur dqg Vdod0L0Pduwlq +4<<8, vd| sdjh 549= %wkh whqghqf| wr uxq rxw ri qhz lghdv vxjjhvwv wkdw
wkh frvw ^wr fuhdwh qhz w|shv` zrxog ulvh zlwk ^zruog nqrzohgjh`1 Exw li wkh frqfhswv douhdg| glvfryhuhg
pdnh lw hdvlhu wr frph xs zlwk qhz lghdv/ wkhq wkh frvw frxog idoo zlwk ^zruog nqrzohgjh`1 Zh dvvxph
wkdw wkh wzr h�hfwv urxjko| fdqfho1% Wkh gl�huhqfh khuh lv wkdw wkh iruphu h�hfw lv dvvxphg orfdo1
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77Qrwh wkdw jlyhq wkh fkdudfwhulvwlfv ri wkh vwhdg| vwdwh/ wkh }hur0sur�w frqglwlrq zloo |lhog dqdorjxh

uhvxowv/ xs wr d frqvwdqw/ zkhq lw lv dvvxphg lqvwhdg wkdw �upv sd| � hyhu| shulrg1
78Zruog jurzwk lv ri frxuvh hqgrjhqrxv1 Lw zloo krzhyhu htxdo Qruwkhuq jurzwk j lq doo wkh vwhdg|

vwdwhv frqvlghuhg1
79Idfwruv ri surgxfwlrq duh dvvxphg lppreloh1 Oderu hqgrzphqwv duh lghqwlfdo lq wkh wzr frxqwulhv/

zklfk vlpsol�hv vrphzkdw wkh dojheudh zlwk lqqrfxrxv frqvhtxhqfhv rq wkh uhvxowv1
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Appendix D: Sensitivity to Alternative Measures of Trade

Table D.1 : Trade / GDP - Sample of 49 Countries

(i) (ii) (iii) - Logs (iv) - HP

Constant  0.066
[4.57]**

 -0.109
[2.70]**

-1.230
[1.71]

-0.122
[2.17]*

Trade 1.837
[1.85]

2.161
[2.18]*

0.048
[2.31]*

2.764
[1.93]

Sector 0.246
[4.71]**

0.702
[2.92]**

0.265
 [3.65]**

Min (Yi, Yj) 3.64 x 10-5

[9.44]**
2.78 x 10-5

[6.77]**
0.077
[1.21]

2.49 x 10-5

[4.51]**

Distance -3.38 x 10-6

[2.53]*
-3.34 x 10-6

[2.53]*
-0.079
[1.72]

-5.00 x 10-6

[2.78]**

Adjacency 0.119
[3.65]**

0.103
[3.04]**

0.286
[1.93]

0.052
[1.37]

R-Square 0.165 0.190 0.077 0.109

All estimations use yearly data from PWT and the trade measure is (Xij + Xji) / (Yi + Yj). (i) and (ii) use a GDP
growth rates, (iii) runs the estimation in logarithms (except for the dummy variable Adjacency), and (iv) uses HP
filtered GDP series with l = 1600.



Table D.2 : Bilateral Trade / Total Trade - Sample of 21 Countries

(i) - Yrly (ii) - Yrly (iii) - Qrtly (iv) - Qrtly

Constant  0.232
[6.79]**

 -0.110
[0.77]

0.027
[0.21]

-0.167
[1.24]

Trade 0.912
[3.35]**

0.747
[2.63]**

0.870
[3.31]**

0.837
[1.93]

Sector 0.440
[2.61]**

0.303
[1.98]*

0.464
 [2.57]**

Min (Yi, Yj) 8.60 x 10-6

[1.14]
1.39 x 10-6

[0.17]
1.98 x 10-7

[0.03]
2.90 x 10-6

[0.45]

Distance -3.65 x 10-6

[1.60]
-3.99 x 10-6

[1.73]
-3.66 x 10-6

[1.93]
-9.98 x 10-6

[3.45]**

Adjacency 0.034
[0.50]

0.043
[0.63]

0.046
[0.70]

-0.065
[0.75]

R-Square 0.144 0.175 0.197 0.251

Yearly data comes from PWT, quarterly data from IFS. The trade variable is (Xij + Xji) / (Xi + Xj) computed
from the Direction of Trade base. GDP correlations are based on growth rates. (iv) is estimated over the later
sub-period.
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Table 1 : FDI Stocks in 1989 – 1990

Top ten destinations for the five largest source countries – in level and in share of destination GDP

France Germany U.K. Japan U.S.
Level Share Level Share Level Share Level Share Level Share

U.S. Belux U.S. Ireland U.S. Singapore U.S. Panama Canada Panama
U.K. Switzerland Belux Belux Australia Ireland U.K. Vanuatu U.K. Switzerland
Belux Netherlands France Switzerland Netherlands Netherlands Panama Singapore Germany Ireland
Netherlands Ireland U.K. Austria Canada Barbados Australia Hong Kong Switzerland Canada
Spain Spain Netherlands Netherlands France Australia Netherlands Netherlands Netherlands Singapore
Italy U.K. Spain Spain Germany Zimbabwe Indonesia Australia Japan Netherlands
Germany Iran Italy France Spain NewZealand Hong Kong Belux Bermuda Gabon
Switzerland Argentina Switzerland Gabon Bermuda Panama Cayman Is. Papua N.G. France U.K
Iran Portugal Austria U.K. S. Africa Hong Kong Belux Fiji Brazil NewZealand
Canada Denmark Canada Denmark Switzerland Jamaica Brazil Malaysia Australia Hong Kong

Data is taken from Wei (1995). It is for 1989 in France and the U.K, and for 1990 in Germany, Japan and the
U.S. Observations exist mainly for developed receiving countries, though there are a few exceptions.



Table 2 : Specification Search – Sample of 49 Countries

(i) (ii) (iii) (iv) (v)

Constant  0.121
[17.48]**

0.139
[10.28]**

0.082
[4.32]**

0.082
[4.32]**

0.068
[4.69]**

Tr70 4.06 x 10-5

[4.62]**
3.40 x 10-5

[4.14]**
1.93 x 10-5

[4.41]**
1.93 x 10-5

[4.41]**
1.81 x 10-5

[4.44]**

Income variables (1960)

Yi+Yj 1.66 x 10-5

[8.11]**

¦Yi-Yj¦ -2.06 x 10-5

[6.96]**

Min (Yi, Yj) 3.72 x 10-5

[9.23]**
3.50 x 10-5

[9.29]**

Max (Yi, Yj) -3.92 x 10-6

[1.27]

Geographic variables

Distance -2.98 x 10-6

[2.02]*
-2.93 x 10-6

[2.16]*
-2.93 x 10-6

[2.16]*
-3.29 x 10-6

[2.46]*

Adjacency 0.127
[4.03]**

0.114
[3.63]**

0.114
[3.63]**

0.118
[3.79]**

R-Square 0.052 0.081 0.173 0.173 0.171

Condition
Number

1.631 15.353 46.869 46.383 22.248

Trade R-Square 0.048 0.142 0.142 0.123

Dependent variable is GDP growth bilateral correlation between countries i and j, over 1950-1992 (pdy).
Estimation with Huber-White standard errors, with t-statistics reported in brackets. * indicates significance level
at the 5% level, ** at the 1% level. The condition number reports the ratio of the largest to the smallest
eigenvalues of the moment matrix. The Trade R-Square corresponds to the regression of trade on the other
dependent variables.



Table 3 : Similarities in Economic Structure– Sample of 49 Countries

(i) (ii) (iii) (iv) (v)

Constant  -0.110
[3.49]**

-0.186
[4.72]**

-0.154
[3.83]**

-0.102
[2.54]**

0.068
[4.69]**

Tr70 3.31 x 10-5

[4.91]**
2.78 x 10-5

[4.46]**
1.77 x 10-5

[4.57]**
1.81 x 10-5

[4.44]**

Economic Structure (1970)

Sector 0.288
[7.17]**

0.391
[7.91]**

0.374
[7.65]**

0.238
[4.59]**

Income variables (1960)

Min (Yi, Yj) 2.70 x 10-5

[6.76]**
3.50 x 10-5

[9.29]**

Geographic variables

Distance -3.05 x 10-6

[2.16]*
-3.26 x 10-6

[2.47]*
-3.29 x 10-6

[2.46]*

Adjacency 0.103
[3.15]**

0.105
[3.27]**

0.118
[3.79]**

R-Square 0.046 0.128 0.150 0.195 0.171

Dependent variable is pdy. Estimation with Huber-White standard errors, with t-statistics reported in brackets. *
indicates significance level at the 5% level, ** at the 1% level. The variable “Sector” reports the correlation
coefficient between sectoral shares in total manufacturing employment in countries i and j, measured in 1970.
The 18 sectors utilized are : Food Products, Beverages, Textiles, Wearing Apparel, Leather Products, Footwear,
Wood Products, Furniture, Paper and Products, Printing and Publishing, Industrial Chemicals, Other Chemicals,
Rubber Products, Other Mineral Products, Fabricated Metal Products, Machinery Electric, Transport Equipment
and Other Manufactured Products.



Table 4 : Non Linearities – Sample of 49 Countries

(i) – pdy (ii) – logis(pdy) (iii) - ln(pdy) (iv) - ln(pdy) (v) - ln(pdy)

Constant  0.146
[0.87]

-0.249
[2.93]**

-2.088
[29.04]**

-2.393
[3.74]**

-1.624
[2.32]*

Tr70 3.55 x 10-5

[2.95]**
5.56 x 10-5

[5.22]**

(Tr70)2 -8.64 x 10-10

[1.67]

ln(Tr70) 0.067
[3.97]**

0.026
[1.36]

0.027
[1.40]

Economic Structure (1970)

Sector -0.567
[1.22]

0.377
 [3.39]**

(Sector) 2 0.506
[1.63]

ln(Sector) 0.672
[2.79]**

Income variables (1960)

Min (Yi, Yj) 8.28 x 10-5

[6.08]**
1.75 x 10-4

[5.38]**

Min (Yi, Yj)
 2 -8.55 x 10-9

[4.48]**
-1.75 x 10-8

[6.09]**

ln[Min (Yi, Yj)] 0.166
[2.78]**

0.084
 [1.23]

Geographic variables

Distance -2.80 x 10-6

[2.11]*
-6.31 x 10-6

[2.26]*

ln(Distance) -0.097
[2.16]*

-0.096
[2.16]*

Adjacency 0.103
[3.17]**

0.241
[3.21]**

0.331
[2.27]*

0.293
[1.97]*

R-Square 0.217 0.224 0.025 0.060 0.072

Dependent variable in (i) is pdy, in (ii) it is replaced by its logistic transform, and in (iii)-(iv)-(v) by its
logarithm. Estimation with Huber-White standard errors, with t-statistics are reported in brackets. * indicates
significance level at the 5% level, ** at the 1% level.



Table 5 : Robustness Check – Sample of 49 Countries

(i) (ii) - Tr80 (iii) – HP (iv) - HP (v) - HP

Constant  -0.107
[2.61]**

-0.142
[3.89]**

0.068
[3.50]**

-0.114
[2.03]*

-0.119
[2.13]*

Trade 2.23 x 10-5

[4.86]**
5.13 x 10-6

[4.50]**
2.12 x 10-5

[4.95]**
2.08 x 10-5

[4.97]**
2.27 x 10-5

[4.91]**

Sector 0.181
[3.36]**

0.179
 [3.87]**

0.256
[3.54]**

0.230
[3.09]**

Min (Yi, Yj) 8.09 x 10-5

[5.19]**
9.35 x 10-5

[7.45]**
3.29 x 10-5

[6.55]**
2.43 x 10-5

[4.57]**
4.78 x 10-5

[2.62]**

Min (Yi, Yj)
 2 -8.09 x 10-9

[3.87]**
-9.68 x 10-9

[5.42]**
-3.48 x 10-9

[1.34]

Distance -3.41 x 10-6

[1.94]
-1.74 x 10-6

[1.47]
-4.94 x 10-6

[2.74]**
-4.91 x 10-6

[2.73]**
-4.79 x 10-6

[2.66]**

Adjacency 0.111
[3.17]**

0.097
[3.11]**

0.070
[2.03]*

0.056
[1.55]

0.056
[1.55]

Continents
Europe -4.37 x 10-3

[0.18]

Asia -0.033
[1.44]

America -0.016
[0.59]

Africa 3.97 x 10-4

[0.01]

R-Square 0.215 0.221 0.096 0.112 0.114

Estimation (ii) uses bilateral trade data in 1980; estimations (iii)-(iv)-(v) compute bilateral GDP correlations
using the HP-filtered series with  lambda = 100.



Table 6 : Specification Search – Sample of 21 Countries

(i) (ii) (iii) (iv) (v)

Constant  0.196
[3.56]**

0.196
[3.56]**

0.114
[3.28]**

-0.480
[4.91]**

-0.367
[4.12]**

Tr70 2.53 x 10-5

[4.06]**
2.53 x 10-5

[4.06]**
2.13 x 10-5

[2.87]**
1.57 x 10-5

[3.23]**

Economic Structure

Sector 0.847
[7.33]**

0.644
[5.69]**

Income variables (1960)

Yi+Yj 8.01 x 10-6

[1.73]

¦Yi-Yj¦ -2.60 x 10-5

[3.67]**

Min (Yi, Yj) 3.40 x 10-5

[4.41]**
2.77 x 10-5

[3.87]**
1.62 x 10-5

[2.25]*

Max (Yi, Yj) -1.80 x 10-5

[1.96]*

Geographic variables

Distance -6.44 x 10-7

[0.27]
-6.44 x 10-7

[0.27]
-2.33 x 10-6

[1.06]
-3.73 x 10-6

[1.71]

Adjacency 0.061
[0.96]

0.061
[0.96]

0.078
[1.53]

0.057
[0.92]

R-Square 0.193 0.193 0.178 0.190 0.270

Condition
Number

124.72 151.74 37.13

Trade R-Square 0.259 0.259 0.190

Dependent variable is GDP growth bilateral correlation between countries i and j (pdy), over 1950-1992. The -
yearly- data are taken from the Penn-World Tables (Version 5.6). Estimation with Huber-White standard errors,
with t-statistics reported in brackets. * indicates significance level at the 5% level, ** at the 1% level. The
condition number reports the ratio of the largest to the smallest eigenvalues of the moment matrix. The Trade R-
Square corresponds to the regression of trade on the other dependent variables. The variable “Sector” reports the
correlation coefficient between sectoral shares in total manufacturing employment in countries i and j, measured
in 1971. The 20 sectors utilized are : Food Products, Beverages, Textiles, Wearing Apparel, Footwear, Wood
Products, Furniture, Paper and Products, Printing and Publishing, Industrial Chemicals, Other Chemicals,
Rubber Products, Plastic Products, Glass and Products, Iron and Steel, Fabricated Metal Products, Machinery
Electric, Transport Equipment, Professional and Scientific Equipment and Other Manufactured Products.



Table 7 : Non Linearities – Sample of 21 Countries

(i) – pdy (ii) – logis(pdy) (iii) - ln(pdy) (iv) - ln(pdy) (v) - ln(pdy)

Constant  -0.484
[4.08]**

-1.091
[4.39]**

-2.460
[10.49]**

-2.01
[1.20]

-0.518
[0.33]

Tr70 2.66 x 10-5

[2.07]*
4.57 x 10-5

[3.44]**

(Tr70)2 -5.39 x 10-10

[1.04]

ln(Tr70) 0.175
[4.50]**

0.154
[3.36]**

0.101
[2.06]*

Economic Structure (1970)

Sector 0.598
[5.38]**

1.332
 [5.62]**

ln(Sector) 1.956
[3.46]**

Income variables (1960)

Min (Yi, Yj) 1.00 x 10-4

[2.83]**
2.22 x 10-4

[2.95]**

Min (Yi, Yj)
 2 -9.95 x 10-9

[2.48]*
-2.24 x 10-8

[2.58]*

ln[Min (Yi, Yj)] 0.060
[0.32]

-0.015
 [0.09]

Geographic variables

Distance -2.59 x 10-6

[1.14]
-5.86 x 10-6

[1.20]

ln(Distance) -0.104
[1.66]

-0.137
[2.24]*

Adjacency 0.055
[0.92]

0.159
[1.11]

R-Square 0.292 0.303 0.111 0.122 0.166

Dependent variable in (i) is pdy, in (ii) it is replaced by its logistic transform, and in (iii)-(iv)-(v) by its
logarithm. Estimation with Huber-White standard errors, with t-statistics are reported in brackets. * indicates
significance level at the 5% level, ** at the 1% level.



Table 8 : Robustness Check – Sample of 21 Countries

(i) (ii) - DOT (iii) - DOT (iv) - HP (v) - HP

Constant  -0.382
[4.19]**

0.243
[7.06]**

-0.109
[0.77]

0.099
[2.39]*

-0.268
[2.40]*

Trade 1.79 x 10-5

[4.53]**
2.43 x 10-5

[5.00]**
2.09 x 10-5

[4.38]**
2.51 x 10-5

[5.29]**
2.02 x 10-5

[4.76]**

Sector 0.659
[5.78]**

0.449
 [2.52]**

0.491
[3.67]**

Min (Yi, Yj) 1.67 x 10-5

[2.31]*
1.08 x 10-5

[1.47]
3.09 x 10-6

[0.38]
2.88 x 10-5

[3.39]**
1.98 x 10-5

[2.35]*

Distance -4.07 x 10-6

[1.89]
-4.87 x 10-6

[2.19]*
-5.12 x 10-6

[2.26]*
-3.30 x 10-6

[1.42]
-4.22 x 10-6

[1.80]

EU 0.015
[0.59]

R-Square 0.267 0.136 0.168 0.141 0.184

Estimations (ii)-(iii) uses bilateral trade from the IMF Direction of Trade base; estimations (iv)-(v) compute
bilateral GDP correlations using the HP-filtered series.



Table 9 : Robustness Check – Sample of 21 Countries

(i) - D Qtr (ii) - D Qtr (iii) - HP Qtr (iv) - HP Qtr

Constant  0.179
[6.02]**

 -0.105
[1.23]

0.054
[1.34]

-0.113
[0.96]

Trade 2.28 x 10-5

[4.02]**
1.94 x 10-5

[3.77]**
2.94 x 10-5

[4.35]**
2.74 x 10-5

[4.03]**

Sector 0.381
[3.50]**

0.225
 [1.67]

Min (Yi, Yj) 2.00 x 10-5

[3.30]**
1.32 x 10-5

[2.09]*
1.31 x 10-5

[1.67]
9.06 x 10-6

[1.13]

Distance

Adjacency

-2.70 x 10-6

[1.49]

0.075
[1.39]

-3.53 x 10-6

[2.03]*

0.062
[1.13]

-2.09 x 10-6

[1.01]

0.001
[0.01]

-2.58 x 10-6

[1.28]

-0.001
[0.96]

R-Square 0.196 0.240 0.120 0.131

All estimation use quarterly data taken from the International Financial Statistics base published by the IMF. (i)
and (ii) use a first-difference filter, while (iii) and (iv) use the HP filter with lambda = 1600.



Table 10 : Lagged Trade – 21 Countries

(i) - Lag (ii) - Cont (iii) - Cont

Constant  -0.357
[2.23]*

 -0.164
[1.23]

0.146
[2.25]*

Trade 2.20 x 10-5

[2.44]*
2.17 x 10-6

[2.02]*
2.46 x 10-6

[2.23]*

Sector 0.770
[3.93]**

0.477
[2.64]**

Min (Yi, Yj) -8.59 x 10-6

[0.89]
2.51 x 10-6

[0.39]
1.07 x 10-5

[1.86]

Distance -1.11 x 10-5

[3.97]**
-1.05 x 10-5

[3.72]**
-1.07 x 10-5

[3.71]**

Adjacency 0.086
[1.16]

0.084
[1.09]

0.071
[0.99]

R-Square 0.271 0.257 0.229

Bilateral GDP correlations are computed over the sub-period 1976:1 – 1993:4, using GDP growth rates. The
trade data in 1970 comes from the Direction of Trade base. (ii) uses “contemporaneous” variables: bilateral
trade, minimum GDP per capita and Sector in 1990.


