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Abstract According to existing studies, countries with strong bilateral trade ties and similar 
export baskets tend to have relatively synchronized business cycles, suggesting that 
multi-country integration initiatives aimed at enhancing intra-regional, intra-industry trade help 
strengthen macroeconomic comovement among participant countries. Nevertheless, the 
relationship between the business cycles of two countries in fact depends as much on these 
countries’ trade with third countries as on the volume of their bilateral trade. Moreover, similarity 
in the export baskets of two countries matters for their macroeconomic comovement only when 
such product overlaps occur in certain industries, not all of which are subject to major 
idiosyncratic shocks. These findings point to the possibility that the effect of various regional 
integration polices on international business-cycle comovement is more nuanced than is often 
presumed. 
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1. Introduction 

In recent years, the relationship between trade and the business cycle has been a subject of 
renewed interest among international economists. The proliferation of various regional 
integration initiatives, such as free trade agreements, investment treaties and currency unions, 
has impelled economists to reconsider the implications of these initiatives for the trade and 
business cycle relations among countries entering into these arrangements. 

For example, the traditional theory of optimum currency areas states that a currency union is 
only beneficial for countries with large mutual trade and tightly synchronized business cycles. 
Nevertheless, some authors challenge this conventional view, arguing that these conditions are 
not exogenous to the formation of a currency union. Notable among these are Rose (2000), who 
argues that currency union is a powerful trade enhancer, and Frankel and Rose (1998), who find 
that countries with large bilateral trade tend to have relatively synchronized business cycles. 
Whilst parts of their findings have been challenged recently (e.g. Baldwin 2006), most 
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researchers agree that regional integration initiatives have at least some measurable effects on 
trade and business cycle relations among member countries. 

This paper revisits the empirical relationship between trade and international business cycle 
comovement by focusing on two issues that have hitherto been under-investigated. The first issue 
is the role of multilateral trade in international business cycle synchronization. Most existing 
studies assess the role of trade in macroeconomic comovement by examining the empirical link 
between bilateral trade and business-cycle correlations. However, the business cycles of, say, 
Canada and Mexico are influenced not only by their bilateral trade but also plausibly by their 
exports to other countries such as the United States. Moreover, the recent acceleration of 
international production sharing (“fragmentation”) suggests that the size of gross bilateral trade 
is a poor measure of the strength of cross-border demand linkages, not least because goods 
imported by one country may be transformed into other products and exported elsewhere. 

The second issue is the role of the commodity structure of exports as a determinant of 
international business cycle comovement. Several studies stress the importance of 
industry-specific shocks as a source of aggregate fluctuations and argue that various regional 
integration initiatives synchronize the aggregate comovement of participating countries only 
when such policies boost intra-industry trade (Krugman 1993). As will be shown in this paper, 
however, overlaps in the export goods of two countries have measurable effects on their business 
cycle relations only when such overlaps occur in certain industries.  

The rest of this paper is organized as follows. The next section makes a more detailed account of 
the issues note above. Section 3 develops the empirical framework of this paper. Section 4 
presents the result of our regression analysis. Section 5 concludes the paper with a brief note on 
its policy implications. The Appendices that follow contain details of the empirical procedure. 

2. Issues in Focus 

A pioneering contribution to the recent strand of literature on trade and business cycles is Frankel 
and Rose (1998, hereafter F&R), on which many of the subsequent studies are based. The key 
empirical strategy of F&R was to assess the impact of trade integration on the synchronicity of 
national business cycles -- a time-series question -- by investigating the cross-sectional 
relationship between bilateral trade and macroeconomic comovement. Specifically, F&R 
estimated the following cross-sectional model for 21 OECD countries: 

( ) ( ) ( ) ( ), , ,kk
i j T i j Z i j i jρ α β ε= + + +∑ , ,                                        (1) 

where ρ(i, j) is the correlation between the business cycles of countries i and j, T (i, j) is the 
intensity of bilateral trade between the two countries, and Zk (i, j), k = 1, 2, .. are other 
explanatory variables. F&R estimated (1) using a few alternative definitions of ρ (i, j) and T (i, j), 
and in all cases found the coefficient β to be positive and statistically significant. F&R’s study 
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has since been scrutinized by other studies, which generally confirm its fundamental result while 
reporting several auxiliary findings. These studies, however, still leave at least two potentially 
important issues under-investigated. 

First, the existing studies focus exclusively on bilateral trade and pay little attention to the extant 
trade of countries i and j. For the empirical model of (1), the trade variable T(i, j) is typically 
defined as 

( ) ( ) ( )
( ) ( )

( ) ( )
( ) ( )

, , ,
,  or 

,X i j X j i X i j X j i
T i j

X i X j Y i Y j
+

=
+ +

+

   
                                                                      (2) 

where X(i, j) is the exports from country i to j , X (i) is the total exports of country i, and Y(i) is its 
nominal GDP. It is questionable, however, that these variables accurately capture the effect of 
trade on the regressand in (1). Why this is so can be understood by referring to Figure 1. 

In Figure 1 (a), not only do countries i and j export to each other but also to country m. When the 
exports to country m are quantitatively more important than the trade between countries i and j, 
the main source of external demand is m for both i and j. On the other hand, in Figure 1 (b) 
country i exports an intermediate good to country j while j exports to countries i and m those 
final goods which are produced using this intermediate input. As the price of the final product 
includes the cost of the intermediate material, the previous definitions of T(i, j) exaggerate the 
genuine economic interdependence between countries i and j. In addition, if country j exports 
most of its final output to country m, the latter may be the main source of external demand not 
only for country j but also for i. 

The second issue is the mechanism linking the commodity composition of exports and 
international business-cycle comovement. Several existing studies report that countries with 
similar export baskets and/or industrial structures tend to have relatively synchronized business 
cycles (Clark and van Wincoop 2001; Fidrmuc 2004). Although this finding is typically 
interpreted as evidence of the importance of industry-specific shocks as a fundamental source of 
macroeconomic fluctuations, overlaps in the export baskets of two countries can help 
synchronize their business cycles for other reasons as well. 

In Figure 2, three hypothetical mechanisms are considered through which similarity between the 
production structures or the export baskets of countries i and j strengthens their macroeconomic 
comovement. In all cases, it is assumed that country i specializes in industries 2 and 3 while 
country j specializes in industries 1 and 2. Shading indicates the source of economic shocks 
while arrows denote the direction in which these shocks are transmitted. 

Figure 2 (a) depicts a situation in which a demand or supply shock associated with a specific 
industry constitutes the main source of macroeconomic fluctuations. If industry 2 were 
particularly susceptible to idiosyncratic shocks, the fact that both countries i and j depend on this 
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industry would certainly strengthen the correlation between their business cycles, and their 
comovement may be further strengthened through demand spillovers between the two countries. 
Most existing studies appear to assume this type of mechanism. 

Figure 2 (b) presents a case in which the fundamental source of the national business cycle is 
aggregate demand shocks. As is widely documented, however, some components of aggregate 
demand (e.g. corporate investment) are considerably more susceptible to macroeconomic 
fluctuations than are others (e.g. household consumption). If industries 1 and 3 are a 
consumption-goods industry while industry 2 is a capital-goods sector, it may be the latter that 
receives the largest and most immediate impact from foreign business cycles. Under such 
circumstances, the fact that both countries i and j specialize in industry 2 should strengthen the 
empirical correlation between their business cycles, even if this industry itself is not subject to 
large idiosyncratic shocks. 

Lastly, Figure 2 (c) considers a situation in which the industry 2 of country i is directly linked 
with the industry 2 of country j through production sharing. For example, if firms in country i 
rely on firms in country j for intermediate inputs, the former companies must first increase 
imports from the latter to raise their output. Under such circumstances, trade in industry 2 
products may have a particularly large impact on the business-cycle relations between the two 
countries. Moreover, although the aggregate cycles of the two countries would exhibit a certain 
degree of comovement even if the original shock were macroeconomic, this comovement would 
become stronger if industry 2 itself were prone to large idiosyncratic shocks.  

While the previous examples assume that an aggregate or industry shock in one country is 
transmitted directly to the other country, the effect on their macroeconomic comovement would 
not be very different even if the original shock arose somewhere else, such as country m in 
Figure 1. The relative importance of the three propagation mechanisms considered above is 
clearly an issue worthy of empirical investigation. 

3. Estimation Strategy 

This section sets forth the empirical framework of this study. To facilitate comparison with 
existing studies, this paper maintains F&R’s single-equation model but adjusts it in a way that is 
suitable for addressing the two issues discussed above. The empirical framework of this paper 
draws in part on what the author has developed in Kumakura (2006) for an analysis of the 
business cycles of Asia Pacific economies but modifies the latter methodology so as to deal with 
a substantially larger sample in the present paper. 

The sample of this study is 38 industrial and emerging market countries that collectively account 
for the bulk of world trade. Originally, the 40 countries were selected that had the largest shares 
of the global trade in non-primary goods during 1986-2005. Of these, Hong Kong and Russia 
were excluded from the sample due to the lack of requisite data but retained as trade partners of 
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the other 38 countries. Among the 38 countries, there are 38 * 37 / 2 = 703 country combinations. 
Table 1 lists these countries. 

Let us first define the dependent variable. The estimation of (1) can only be meaningful when the 
dependent variable ρ (i, j) accurately represents the relationship between the business cycles of 
countries i and j. Although for this purpose it is desirable to compute ρ (i, j) using data on a large 
number of business-cycle episodes, the fact that our sample includes countries whose industrial 
structure and external trade relations are changing rapidly implies that older data is less relevant 
to their contemporary relationship. This paper therefore develops this variable using annual real 
GDP data for 1986-2005; data limitation disallows the use of quarterly statistics.  

To compute ρ (i, j), we first needs to extract the cyclical components from each country’s raw 
GDP data. The existing studies employ a variety of filtering methods, including the log 
first-differencing and the more sophisticated Hodrik-Prescott (HP) and Baxter-King (BK) 
techniques. The latter methods are not suited to our data, partly because of its relatively low 
frequency but also because the GDP series of some countries contain one or more major 
discontinuities (more on this below), to which the HP and BK techniques are susceptible. 
Therefore, the simpler first-differencing method will be employed. 

Let yt (i) denote the natural logarithm of country i’s real GDP in year t, and let Δyt (i) be yt (i) - 
yt-1(j). Our first dependent variable is simply 

( ) ( ) ( )(1 , ,t ti j corr y i y jρ = Δ Δ                                                  (3) 

where corr (xt, zt) denotes the coefficient of correlation between {xt} and {zt}. 

However, the above variable may understate the true interdependence between the economies of 
countries i and j if one country’s business cycles are transmitted to the other country with a 
substantial time lag. Therefore, the following variable will also be considered. 

( ) ( ) ( ) ( )( ) ( ) ( )(2 1 1 1
2 1, , max , , ,
3 3 t t t ti j i j corr y i y j corr y i y jρ ρ − −⎡ ⎤= + Δ Δ Δ Δ⎣ ⎦) .              (4) 

Note, however, that being the coefficient of correlation, ρ1 (i, j) and ρ2 (i, j) can only take values 
between -1 and 1. In the estimation that follows, therefore, these values are adjusted using Fisher 
transformation so as to avoid unimportant statistical problems. 

When one computes (3) and (4), there is another and more important problem that needs to be 
addressed. Graphing the time series of Δyt (i) reveals that many countries’ first-differenced log 
GDP data contains one or a few negative outliers -- i.e. a large and abrupt decline in the GDP 
growth rate -- that can hardly be ascribed to normal business cycles. A closer examination 
indicates that these incidents were often associated with a currency crisis, of which the 
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1992-1993 ERM crisis in Europe and the 1997-1998 Asian crisis were two salient examples. 
Since the coefficient of correlation is sensitive to such outliers when the number of data points is 
small, mixing data during these episodes with that for more tranquil times is likely to distort 
estimation. Therefore, from each country’s log-differenced real GDP data, I first remove serious 
outliers that are judged to have arisen from unusual pressures on the external value of its 
currency, using the method described in Appendix A. The dependent variables are computed 
from this censored data series. 

Since trade can play an important role in cross-border contagion of currency crises, there is 
legitimate concern about culling data in this manner. To check if the way in which data are 
filtered affects the results of the estimation presented in the next section, I have conducted the 
same set of estimation using the dependent variables computed from the uncensored data. 
Reassuringly, the two sets of estimations have produced qualitatively similar results, except that 
the capital account variable (to be discussed below) becomes much more significant in the latter 
case. 

Let us next develop explanatory variables. Regarding the variable representing the trade 
relationship between countries i and j, I avoid using the standard variables such as (2) and 
develops a new variable for the reasons noted above. Let Xk (i, j) denote the value of the exports 
of product k from country i to j, and let A and B be the sets of manufactured final and 
intermediate goods, respectively. Then consider making the following adjustment to Xk (i, j), k = 
1,2,... 

( )
( ) ( )

( ) ( ) ( )
,                      if  

, , ,   if 
k k

k
k k kj i

i X i m k A
X i m j m i X i j k B

δ
θ δ

≠

∈⎧⎪= ⎨ ∈⎪⎩∑
%                                  (5) 

where δk (i) denotes the share of the domestic value added in the total sales value of product k in 
country i. θk (j, m) refers to the share of country m as the market for final products that are 
produced in country j using the intermediate good k.1  

The meaning of (5) is as follows. The first line on the right hand side of (5) deducts from the 
gross export values of country i the cost of imported production inputs that do not contribute to 
its GDP. The second line does the same for intermediate goods, but since the final good(s) 
produced using these intermediates in county j = 1, 2, .. may be exported elsewhere, it also 
adjusts the destination of these products. While these adjustments are conceptually 
straightforward, it is not practical to try to compute δk (i) and θk (j, m) at detailed product levels. 
Accordingly, it will be assumed that δk (i) and θk (j, m) vary across countries j and m but have the 
same value for all k for each country combination. Appendix B provides details on the actual 
computation procedure. 

Let us next add up ( ,k )X i m%  for all ,k A B∉  and compute ( ) (,
, ,kk A B )X i m X i m

∈
=∑% % . This 
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value roughly corresponds to the part of country i’s GDP that depends directly or indirectly on 
the demand coming from country m.2 Using this value as an input, we define the following 
variable: 

( ) ( )
( )

( )
( )

, ,
, min ,

m

X i m X j m
T i j

Y i Y j
⎡ ⎤

= ⎢
⎣ ⎦

∑
% %

,⎥                                             (6) 

where m = 1, 2, ... include countries i and j. This last variable measures the extent to which the 
tradable sectors of countries i and j depend on the same set of countries, including themselves, as 
markets for their products. 

Note that assuming ( ) ( ) ( ) ( ), / , /X i i Y i X j i Y j≥% % , the right hand side of (6) can be divided into 
the following two parts: 

( ) ( )
( )

( )
( )

( )

( )
( )

( )
( )

( )1 2

,

, ,

, , , ,
, min

m i j

T i j T i j

X i j X j i X i m X j m
T i j

Y i Y j Y i Y j≠

⎡ ⎤ ⎡
= + + +⎢ ⎥ ⎢
⎣ ⎦ ⎣

∑
% % % %

144424443 144444424444443

⎤
⎥
⎦

                        (7) 

In (7), T1(i, j) corresponds to the extent to which the tradable sectors of countries i and j depend 
on the final demand coming from each other. Except for the adjustment made to gross export 
values, this variable is similar to those in (2). On the other hand, T2 (i, j) measures the degree to 
which countries i and j simultaneously rely on the demand from the same set of third countries. 
Whilst the existing studies implicitly assume that this second part is inconsequential, this 
assumption can be tested explicitly. For comparison with the existing studies, I also define the 
following variable 

( ) ( )
( )

( )
( )

* , ,
, ,

X i j X j i
T i j

Y i Y j
= +                                                     (8) 

which is identical to T1(i, j) except that the numerators on the right hand side are unadjusted 
gross exports. 

Figure 3 displays these variables for our 703 country pairs. In the left hand diagram, it is 
observed that T2(i, j) is often substantially larger, and more variable across country pairs, than 
T1(i, j). The right hand diagram also indicates that T(i, j) is correlated with T*(i, j) only weakly, 
suggesting that the gross bilateral trade volume between two countries is not a reliable guide to 
the extent to which the producers of these countries depend on the same geographical markets. 

Let us next develop the variables that represent the similarity of industrial structure and export 
baskets between countries i and j. To this end, I first define Xl(i) and Yl(i) as the exports and the 
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value added of industry l in country i, respectively, and calculate the following values: 

( ) ( )
( )

( )
( ) ( ) ( )

( )
( )
( )

, min , ,    , min ,
l l l l

l l
T Y .

X i X j Y i Y j
S i j S i j

X i X j Y i Y j
⎡ ⎤ ⎡

= =⎢ ⎥ ⎢
⎣ ⎦ ⎣

⎤
⎥
⎦

                       (9) 

Then, by adding up these values across all tradable industries l = 1, 2, ... , the following two 
variables are defined:  

( ) ( ) ( ) ( ), ,     , .l
T T Yl

S i j S i S i j S i= =∑ l
Yl∑

) )

                                        (10) 

These variables are conceptually similar to Krugman’s (1991) specialization index and should 
take on a larger value when countries i and j specialize in similar sets of industries. 

Now suppose that we have estimated (1) including one or both of the variables in (10), and have 
found positive coefficients on these variables. Does this imply that the business cycles of two 
countries become synchronized whichever industry these countries jointly specialize in, or only 
if such joint specialization occurs in one or two specific industries? Although most existing 
studies appear to presume that the former is the case, a positive coefficient on ST (i, j) and SY (i, j) 
is consistent with both of these hypotheses. This question is clearly relevant to one of the focuses 
of this paper, i.e. the mechanism linking the output and export structures of individual countries 
and international macroeconomic comovement.  

One simple, though admittedly rather crude, method of investigating this question would be as 
follows. First notice that ST (i, j) and SY (i, j) can be expressed as the sum of two terms, one being 

 and  for any specific l, and the other being the sum of these variables for 
other industries. For example, if l = 1, 

( ,l
TS i j ( ,l

YS i j

( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

1 1
1

1 1

, , , , ,

, , , ,
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T T T T Tl
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Y Y Y Y Yl n

S i j S i j S i j S i j S i j

S i j S i j S i j S i j S i j

−
≠

−
≠

= + = +

= + = +

∑
∑

1

1 , .
                              (11) 

One can then estimate (1) by, for example, including ( )1 ,TS i j  and ( )1 ,TS i j−  instead of ST (i, j). 
If only one of these variables turns out to be significant, it can be taken as evidence against the 
hypothesis that joint specialization by two countries has the same effect on their aggregate 
comovement irrespective of the industry in which such specialization takes place. Since the two 
components in (11) are often not independent of each other, the result may not always be 
clear-cut and easy to interpret. However, this seems at least to be an exercise worth trying. 

Lastly, let us consider if there is any variable, other than those discussed above, that should be 
included explicitly in the estimating equation in (1). In this connection, it is worth noting that 
most existing studies, including F&R, estimate (1) using the instrumental variable (IV) method, 
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assuming the presence of a third variable that simultaneously influences T(i, j) and ρ(i, j). For 
example, F&R reason that: (a) countries often attempt to stabilize their currencies against those 
of their important trade partners; (b) stable exchange rates stimulate trade; and therefore (c) the 
coefficient on T(i, j) estimated with OLS would confound the genuine effect of T(i, j) on ρ(i, j) 
with that of policy-induced exchange rate stability. 

Although a number of subsequent studies accept F&R’s reasoning and employ the IV method, its 
efficacy is not beyond doubt. First, although F&S examines a model that is augmented with an 
indicator variable representing exchange rate policy, its effect is, in their words, “not well 
defined” (F&R 1998: 1022). This result is not surprising since artificial exchange rate 
stabilization among countries exposed to different economic shocks would weaken rather than 
strengthen their aggregate comovement, as has been vividly demonstrated by a number of 
currency and economic crises during the 1990s and the early 2000s. 

More importantly, if T (i, j) and ρ (i, j) are endogenous for the reason noted above, OLS would 
bias the estimated coefficient on T (i, j) upward. In F&R’s estimation, however, most of the IV 
estimates of β are substantially larger than the corresponding OLS estimates.3 As noted by 
Gruben et al. (2003), the IV method can overestimate β if (1) omits an important explanatory 
variable and if this omitted variable is correlated with the variables that are used as the 
instruments for T (i, j). F&R and others have been guided by the gravity model of trade, and 
instrument T (i, j) with such variables as the distance between countries i and j, their territorial 
adjacency, and the existence or otherwise of a common language. Therefore, it should be 
examined if there is any third variable that affects the regressand while being correlated with 
these variables. 

While one can think of a number of such variables, one plausible candidate would be 
international capital flows. Although the dependent variables in (3) and (4) control for serious 
macroeconomic setbacks originating from major capital account reversals and associated 
currency crises, even capital flows in non-crisis times can exert a significant impact on small 
economies. For example, Ireland’s growth acceleration during the latter half of the 1990s is often 
attributed to a surge in inward investment while similar influx of capital helped to push up asset 
prices and stimulate East Asian economies during the run-up to the 1997-1998 Asian crisis. 
These episodes suggest that the comovement of business cycles becomes tighter among countries 
that are subject to similar capital account dynamics. 

Although several existing studies examine the role of finance in international business-cycle 
comovement, these studies typically do so by including an explanatory variable that measures the 
extent to which the financial systems of a pair of countries are integrated to the world capital 
market, rather than the actual dynamic relationship between their capital accounts.4 However, 
even if two countries have completely open capital accounts, the dynamic relationship between 
their capital accounts is just as likely to be positive as negative. If the two countries are 
geographically proximate emerging economies, their capital accounts may be governed by 
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common exogenous shocks and move in a similar fashion. On the other hand, if one country is 
an emerging country and the other is, say, the United States, the correlation between their capital 
accounts may well be negative. To the extent that this is the case, it is not surprising that the 
variables used in the existing literature tend to have only a weak relationship with the dependent 
variable. 

Therefore, this paper develops a variable that more directly measures the dynamic correlation 
between the capital accounts of countries i and j. Let FIt (i) denote country i’s net capital inflow 
in year t and let fit (i) = FIt (i) / Yt-1 (i).5 Then after censoring data in the same manner as is done 
with the regressand, the following values are computed:  

( ) ( ) ( )(1 , ,t ti j corr fi i fi jη =                                                   (12) 

( ) ( ) ( ) ( )( ) ( ) ( )(2 1 1 1
2 1, , max , , ,
3 3 t t t ti j i j corr fi i fi j corr fi i fi jη η − −⎡ ⎤= + ⎣ ⎦) .                (13) 

These variables will be included in all subsequent regressions as a control for the independent 
effect of international capital flows on the bilateral business cycle comovement. 

In contrast to other explanatory variables, however, η１(i, j) and η2 (i, j) thus defined are almost 

certainly endogenous to the regressand.6 While the standard method for dealing with this type of 
endogeneity is to use two-stage least squares (TSLS), it turns out to be difficult to find 
appropriate IVs for η1 (i, j) and η2 (i, j). As is discussed in Appendix C, although the IVs in this 
study have been selected carefully from a number of candidate variables, their correlations with 
η1(i, j) and η2 (i, j) are not very strong. In what follows, therefore, I will estimate (1) using both 
OLS and TSLS to examine if these methods generate noticeably different results. Other factors 
that may influence international business cycle correlations will be discussed at the end of the 
next section. 

4. Estimation Results 

Table 2 first reports the result of regressions in which the trade and capital account variables are 
the only regressors. As one can see, specifications that include T(i, j) as the trade variable fits 
much better than those with T*(i, j). Moreover, specifications that include T1(i, j) and T2(i, j) as 
independent variables perform even better than those with T(i, j), suggesting that exports to third 
countries matter for bilateral business cycle correlations. η1(i, j) and η2(i, j) are generally 
significant in OLS regressions but not in TSLS regressions. As noted above, however, the latter 
results may be due to the relatively weak IVs. Reassuringly, whether or not η1(i, j) and η2(i, j) are 
instrumented has little effect on the estimated coefficients on the other variables. 
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It should be noted that while the point estimates of the coefficients on T2(i, j) are smaller than 
those for T1(i, j), this does not necessarily mean that exports to third countries are less important 
than bilateral trade as a determinant of international business cycle correlations. In regression 
models that include T1(i, j) and T2(i, j), the direct effect of demand fluctuations in third countries 
on the macroeconomic comovement of countries i and j should appear in the coefficient of T2(i, 
j). However, this direct influence may have a second-round effect on the regressand by affecting 
each country’s external demand and therefore trade between countries i and j. As the latter effect 
is likely to appear in the coefficient on T1(i, j), the relative size of the coefficients on T1(i, j) and 
T2(i, j) may not exactly match the relative importance of bilateral and third-country trade as a 
cause of comovement. Moreover, the cross-sectional variation of T2(i, j) is considerably larger 
than that of T1(i, j), with its standard deviation being about 2.7 times as large as that of the latter 
(recall Figure 1). As the estimated coefficients on T1(i, j) are about 2.4-2.7 times larger than the 
corresponding values for T2(i, j), one-standard-deviation changes in T1(i, j) and T2(i, j) should 
have roughly the same impact on the predicted value of the regressand. 

In Table 3, ST (i, j) and SY (i, j) are added to the set of regressors. In the first instance, these 
variables are created by disaggregating the tradables sector into 11 industries in accord with the 
International Standard Industrial Classification (ISIC).7 When only one of ST (i, j) and SY (i, j) is 
included, the former is highly significant and of the expected sign while the latter is barely 
significant even at the 10 percent level. Moreover, when ST (i, j) and SY (i, j) are included 
simultaneously, only the former remains significant, with little change in the estimated 
coefficients. As far as our sample is concerned, therefore, it appears that what matters for the 
cyclical relationship between two economies is not the similarity of their general industrial 
structures but that of their export products. 

Table 4 presents the result of estimations in which ST (i, j) is split into  and ( ,l
TS i j ( ),l

TS i j− .  

It is found that the coefficient on ( ),l
TS i j  is positive and statistically significant only for l = 2 

(Mining and quarrying), 9 (Iron, steel and metal products), 10 (Transport equipment), and 11 
(Machinery other than transport equipment), with the independent contribution of ( ),l

TS i j  
most salient when l = 10. This result suggests that the positive relationship between 
export-product similarity and aggregate comovement is not a generic feature but limited to a 
particular set of industries. While Table 4 presents only the results of OLS estimation due to 
space limitation, those of TSLS are very similar. 

To check the robustness of this last finding, I recalculate the export-similarity variables in terms 
of an alternative industrial classification and repeat the same estimation. The United Nations’ 
Classification by Broad Economic Categories (BEC) is designed to facilitate the integration of 
trade statistics into the System of National Accounts (SNA) and useful when aggregating 
detailed product codes into groups that correspond to macroeconomic demand components. This 
time, therefore, I compute the export-overlap variables in (11) in terms of the BEC-based 
industry groups. 
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Table 5 presents the result of the estimation with the alternative variables, together with the 
identity of the 6 BEC categories that form the basis for these variables. The qualitative result is 
be similar to those in Table 4, with ( ),l

TS i j  making a meaningful contribution to the regression 
model only in the case of certain product categories. These product groups are: l = C (Fuels and 
lubricants); D (Capital goods and parts and accessories thereof); and E (Transport equipment and 
parts and accessories thereof). Interestingly, ( ),l

TS i j  has no explanatory power when l = F 
(Consumer goods), despite the fact that this category accounts for a sizable share in the aggregate 
exports of a number of countries. 

The above results suggest that the business cycles of two countries tend to become more 
synchronized when these countries jointly specialize in the fuels and mining industries, the 
transport equipment industry, and other machinery industries producing capital goods. Which of 
the three transmission mechanisms considered in Section 2 is responsible for this observation? 
Although a rigorous quantitative assessment of this question is beyond the scope of this paper, let 
us consider this question by referring to Table 6. In this table, the previous industries are further 
disaggregated into a few representative product categories. For each of these product categories, 
the table tabulates: [A] its share in the global trade; [B] the (in)stability of its trade measured by 
the standard deviation of its year-on-year rate of change; and [C] the correlation between the 
growth rate of its worldwide trade and the global business cycle, of which the latter is calculated 
as an weighted average of the real GDP growth rate of individual countries. These statistics are 
calculated in terms of annual data for 1985-2004.8  

Table 6 indicates that international trade is more volatile, and correlated less tightly with the 
world business cycle, in certain product categories than in others. Most salient among the former 
categories is fuels, whose worldwide trade is nearly twice as variable as those of other extractive 
goods while being less correlated with the global business cycle. This is likely to reflect the 
special nature of energy products, such as petroleum and natural gas, whose international prices 
are sensitive to speculation by professional traders and to the condition of major producer 
countries. Another example is integrated circuits (ICs) and other electronic components, whose 
trade is much more volatile than final electronic products and roughly as variable as non-energy 
mining goods. World trade in certain electronics components, such as semiconductors, is made 
unstable by rapid technological change, distinct demand-supply dynamics (e.g. the so-called 
silicon cycle) and associated price fluctuations (Kumakura 2006). Among countries specializing 
in energy and IT components, therefore, industry- and product-specific shocks may be playing an 
important role in aggregate fluctuations and their international transmission, as in the case of 
Figure 2 (a).  

In column [C] of Table 6, it is also found that the dynamics of trade in certain product categories 
are related fairly tightly with the global business cycle. These products include extractive 
materials other than fuels, computers and telecommunication products, and 
non-power-generating machinery, of which the bulk is accounted for by industrial machinery. 
Most of these products are capital goods whose demand tends to fluctuate in tandem with the 



          Kumakura, International Journal of Applied Economics, 6(1), March 2009, 11‐40  23

 

)

corporate investment cycle. Therefore, in countries specializing in these products, the mechanism 
depicted in Figure 2 (b), where aggregate demand shocks in one country are transmitted to its 
trade partners mainly through investment-sensitive sectors, may be of particular importance. In 
the mining industry, however, the volatility of trade is also very high, pointing to the presence of 
substantial industry-specific shocks.  

Lastly, Table 6 indicates that the trade of transport equipment, which was previously found to 
play a key role in cross-border macroeconomic comovement, is relatively stable over time but 
correlated weakly with the global business cycle. This observation is likely to reflect the fact that 
the automobile sector, which accounts for close to 70% of the world trade in transport equipment 
by value, is a comparatively mature industry that depends heavily on relatively stable household 
demand. It may also reflect the fact that the trade of other types of transport equipment, such as 
aircraft and ships, typically involves a considerable time lag between an order and delivery. As 
far as transport equipment is concerned, therefore, neither industry-specific shocks nor the 
instability of demand is likely to be the main reason behind its impact on aggregate comovement.  

Among the countries studied in this study, transport equipment accounts for a relatively larger 
share of total exports in Japan, a subset of continental European countries and the three North 
American countries of Canada, the United States and Mexico. In Europe and North America, 
there are a few well-known geographical clusters for the automobile industry that transcend 
national boundaries. Reflecting growing international production sharing in this industry, many 
European and North American countries simultaneously import and export auto-related products, 
of which intermediate goods constitute a sizable proportion. For these countries, therefore, the 
mechanism illustrated in Figure 2 (c), in which aggregate or industry-specific shocks in one 
country are transmitted directly to other countries through cross-border production networks, 
may have some bearing on their macroeconomic dynamics. Similar effects may be at play in a 
subset of East Asian economies, which host a number of multinational firms producing electronic 
and electrical goods, and in which parts and components account for increasingly large shares of 
external trade (Kumakura 2006).  

Before closing this section, let us conduct a few additional regressions to check the robustness of 
the previous findings. To facilitate inspection, all of the following regressions include the sum of 

, , , which were found to be significant in Table 5, as a single composite 
variable representing bilateral export overlaps. There is no material change, however, even if 
these variables are entered into the equation separately. 

( ),C
TS i j ( ),D

TS i j ( ,E
TS i j

A few existing studies suggest the possibility that the mechanism of cross-border business 
transmission differs between advanced and developing countries. Therefore, I follow Baxter and 
Kouparitsas (2005) and add two binary variables to the estimating equation, one taking on the 
value of 1 if both i and j are advanced countries and 0 otherwise, and the other being 1 only if 
both i and j are developing countries. As is shown in Table 7, these dummy variables turn out to 
be highly significant, although their contribution to the overall fit of the equation is fairly 
modest.  
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As noted in Section 3, TSLS regressions can cause a bias when the estimating equation omits an 
important explanatory variable that is correlated with IVs. In this context, Gruben et al. (2003) 
propose to add the IVs employed by F&R directly to the regression model, on the grounds that 
these variables are likely to be correlated with any omitted variables. As is shown in Table 7, 
doing so reduces the estimated coefficients on T1(i, j) and T2(i, j) considerably, reflecting their 
correlation with these variables. In most regressions, however, both T1(i, j) and T2(i, j) remain 
statistically significant, with the relative size of their coefficients not very different from what 
was found in the previous tables. While not shown in Table 7, adding other variables, such as 
country indicators and variables that measure the strength of service trade and international 
factor receipts, also leaves these results largely unaltered. 
 
 
5. Conclusion 
 
This paper has reexamined the relationship between trade and international macroeconomic 
comovement, with particular focus on the role of multilateral trade and the mechanism through 
which overlaps in the export basket synchronize national business cycles. The empirical analysis 
of this study has produced some new results and insights into the macroeconomic implications of 
various regional integration initiatives that have been implemented recently and are currently 
under negotiation.  
First, the cyclical relationship between two economies is shown to depend as much on their trade 
with third countries as on their bilateral trade, although the existing studies tend to focus 
exclusively on the latter. This result also raises questions concerning the implications of the 
recent proliferation of regional trade arrangements for the business cycles of the countries 
involved. The majority of these arrangements are not customs unions but free trade agreements 
(FTAs) that lack a common external trade policy and can therefore be formed in overlapping 
regions. If individual countries forming an FTA enter into other FTAs with different partners, 
their external trade relations may diverge and counterbalance the effect of increased intra-group 
trade on their business cycle comovement. This would be particularly likely for FTAs that 
involve relatively small countries.  

Second, this study finds that similarity in national export baskets synchronizes international 
comovement only when product overlaps occur in certain industries. Although existing studies 
often presume that industry-specific shocks are responsible for the empirical link between 
industrial structure and comovement, not all industries that are relevant to this observation seem 
to be subject to large idiosyncratic shocks. In certain industries such as industrial machinery and 
automobiles, the instability of corporate investment and growing cross-border fragmentation of 
the production process may be helping to tighten business-cycle correlations among exporter 
countries. 

This finding also has implications for the macroeconomic impact of regional integration policies. 
Preferential trade arrangements tend to stimulate industrial reorganization in member countries 
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and the formation of industrial clusters that transcend national boundaries, as evidenced by the 
rapid growth in trade in manufactured parts and components within the European Union and the 
North American Free Trade Area. The previous result about multilateral trade suggests that a 
preferential trade arrangement is more likely to synchronize the business cycles of member 
countries when such an arrangement includes a large number of relatively large countries. As a 
preferential trade area expands geographically, however, industrial clusters are likely to become 
more localized, potentially inducing uneven effects on the business cycles of countries in 
different parts of the trade area.  

Lastly, it should be noted that while the empirical model of this study extends those of the 
previous studies in a few respects, it was able to account for only modest part of the 
cross-country variation of macroeconomic comovement. While the estimated equations may still 
omit some important variables, the result appears to indicate that the business cycles of many 
countries involve substantial country-specific factors. To the extent that this is the case, it 
appears that judicious national macroeconomic policy, rather than radical regional integration 
initiatives, remains the key to the stability of the national economy and the welfare of people 
therein. 

Appendix A. Identifying Currency Crises 

This Appendix explains the method of identifying the years in which each country encountered a 
currency crisis. This paper defines the currency crisis broadly as an episode of unusually strong 
pressures on the external value of the home currency, which tend to exert a substantial adverse 
effect on the national economy even when monetary authorities succeed in defending their 
currency. The concept of exchange market pressures (EMP) is widely used in the literature on 
currency crises. 

For each of the 38 countries studied in this paper, let us first define the following index of 
exchange market pressures: 

t t tEMP a s b r c R≡ Δ + Δ − Δ                                                       14) 

where st, rt, Rt denote, respectively, the log of the real effective exchange rate of the home 
currency, the real short-term interest rate, and the amount of foreign exchange reserves measured 
in nominal US dollars. Δ refers to the first difference and Δst > 0 indicates the depreciation of the 
home currency.  

If the monetary authorities let the home currency depreciate in the face of market pressures, the 
first term on the right hand side takes on a positive value. If the authorities attempt to defend the 
currency by raising the interest rate or by intervening in the foreign exchange market, one or 
both of the other two terms become positive. Therefore, EMPt can identify pressures on the 
exchange market without regard to the attitude of the monetary authorities. While not standard in 
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the literature, I measure Δst and Δrt, in real rather than nominal terms, taking into account the fact 
that some countries in my sample have experienced hyperinflation during the years under 
investigation. 

To calculate (14), one needs to determine the values of a, b and c. Following Eichengreen et al. 
(1996), I set each coefficient to the inverse of the standard deviation of the associated variable, 
e.g., a = 1 / s.d.(Δst), which gives an equal weight to the three terms on the right hand side of 
(14) as a determinant of our EMP index. Then for each year between 1986 and 2005, it is 
examined if the computed value of EMPt exceeded 1.5 times its mean value during these 20 
years. Those years in which this condition was satisfied are deemed as those of a currency crisis, 
and data in these years are excluded from the calculation of (3), (4), (12) and (13). 

Appendix B. Adjustment of Exports 

This Appendix explains how the adjustment of export values in (5) is conducted. The conversion 
of ( ,kX i m  into ( ,k )X i m%  starts with classifying individual goods k = 1, 2, ... into A 
(manufactured final products), B (intermediate goods) and C (unprocessed commodities). This 
classification is conducted by referring to the correspondence table for the Standard International 
Trade Classification (SITC) and the BEC. 

As noted in Section 3, it is not practical to try to compute δk (i) and θk (i) for individual k’s. 
Therefore, δk (i) and θk (i) are assumed to be identical for all ,k A B∈  and computed as follows: 

( )
( ) ( )

( )
,

,

,kk A B j i k A
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                                                   (16) 

where Ok (i) denotes the total output of good k in country i, of which Xk (i, i) is sold at home and 
the rest is exported to other countries. 

Equation (15) implicitly assumes that the share of imported intermediate inputs in the total sales 
value is the same for producers of final and intermediate goods. While this would not be the case 
in reality, it should be noted that imported intermediate inputs are used not only by the 
manufacturers of final goods but also by those of intermediate products. For example, in 
industries in which international production sharing is particularly widespread (e.g. electronics), 
imported intermediates are often developed into slightly more advanced intermediate goods and 
shipped abroad. Arguably, therefore, the adjustment of (15) is not as unrealistic as it may first 
seem. All values in (5)-(8) are computed as the average for 1990, 1995 and 2000. 
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Appendix C. Instrumenting the Index of Capital Account Dynamics 

Table 8 shows the result of regressing η1(i, j) and η2(i, j) on several candidate IVs. Although 
international capital flows are notoriously unpredictable, economic theory tells us that capital 
tends to flow from labor-scarce advanced countries to capital-scarce developing countries, 
suggesting that the capital accounts of advanced and developing countries are on average 
negatively correlated with each other. Similarly, the capital accounts of countries whose financial 
markets are poorly integrated into the international market, due either to regulations or 
underdeveloped market infrastructure, may be less correlated with those of other countries. The 
variables included in Table 8 incorporate these considerations. 

The first two variables, Integration (min.) and Integration (diff.) are computed as follows. Let 
( )Z i  denote the sum of the stocks of inward and outward financial investment in country i, and 

let z (i) = Z (i) / Y (i). This variable is widely used as an index of a country’s de facto integration to 
the international capital market. Its value tends to be larger in advanced countries but varies 
substantially even among countries at similar income levels. Integration (min.) and Integration 
(diff.) are defined as ( ) ( )min ,z i z j⎡ ⎤⎣ ⎦  and ( ) ( )z i z j− , respectively. These variables are 
computed using data for 1990, 1995 and 2000, and can be regarded as indicators of the similarity 
and the difference between countries i and j in terms of external financial integration and the 
level of economic development. As is shown in Table 8, both variables are statistically 
significant and have the expected signs. 

D (developing) and D (advanced) are defined in the same way as in Table 7. D (developing) is 
statistically significant while D(advanced) is not. Therefore, I experiment with D (USA), a 
dummy variable that equals 1 when one of countries i or j is the United States and 0 otherwise, 
considering this country’s special status as the global financial center. This variable turns out to 
be highly significant and has the expected negative coefficient. 

The remaining three variables are the same set of gravity-equation variables as in Table 7. 
Cross-border flows of both direct and portfolio investment are often spatially correlated, so the 
contiguity and distance variables deserve attention. The language dummy can be seen as a proxy 
for the ease of access to information and/or similarity in the legal system between the two 
countries. Only the adjacency variable turns out to be significant, although the distance variable 
also becomes significant when the adjacency variable is dropped. Using these results as a guide, 
the five variables in (6) of Table 8 are adopted as the exogenous variables for the TSLS 
regression in the text. 

Appendix D. Data Sources 

1. ρ1 (i, j) and ρ2 (i, j): Real GDP data are obtained from the IMF’s International Financial 
Statistics (IFS) and World Economic Outlook (WEO). 
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2. T(i, j) and T*(i, j): In the first instance, product-level bilateral trade statistics are collected 
from the UN COMTRADE and Statistics Canada’s World Trade Database (WTD). To deal with 
problems that are known to exist in these databases (e.g. regarding the treatment of re-exports), a 
series of adjustment is conducted by referring to original national statistics. Production data 
comes from the UNIDO’s INDSTAT dataset and the OECD’s STAN database. 

3. ST (i, j) and SY (i, j): Data on exports and value added by ISIC category are compiled using 
the World Bank’s Trade and Production Database 1976-2004, INDSTAT, the United Nations 
Statistical Yearbook and STAN. BEC-based trade statistics are complied from the COMTRADE 
and WTD using the SITC-R2/BEC concordance table.  

4. η1 (i, j) and η2 (i, j): Data on capital accounts are obtained from IFS, WEO, and national 
statistics. Nominal GDP data are from WEO. 

5. EMPt: Data on real effective exchange rates, nominal interest rates, foreign exchange 
reserves, consumer price indices are collected from IFS, WEO and national statistics.  

6. Gravity-equation variables: These variables are compiled using Centre d’Etudes Prospective 
et d’Informations Internationales (CEPII), Distance Dataset.  

 

Endnotes 

*  Graduate School of Economics, Osaka City University, 3-3-138 Sugimoto, Sumiyoshi-ku, 
Osaka 558-8585, Japan. E-mail: Kumakura@econ.osaka-cu.ac.jp. 

1.  θk (j, j) is the share of domestic shipments for such final goods. 

2.  ( , )X i m%  does not include the exports of unprocessed primary commodities, whose effect on 
the regressand is assessed by the indices of industrial and export-basket similarity developed 
below. The assumption implicit in this treatment is that these commodities are homogeneous 
goods that are traded in an integrated world market where the identity of exporter and importer 
countries is immaterial. 

3.  The OLS estimates are reported in a discussion paper version of Frankel and Rose (1998). 

4.  For example, Imbs (2004) measures financial integration between two countries by the 
average strength of their capital regulations and the difference between their net foreign asset 
positions. 

5.  The denominator is lagged by one year to reduce its potential endogeneity with the 

mailto:Kumakura@econ.osaka-cu.ac.jp
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numerator. 

6.  A large capital inflow can raise a country’s growth rate by stimulating corporate investment 
or through asset price-induced wealth effects. An economic boom may in turn accelerate inward 
investment via higher interest rates or by improving the risk perception of foreign investors. 

7.  See the bottom of Table 4 for the list of these industries. SY (i, j) is computed excluding l = 1 
(agriculture, hunting, forestry and fishing) since this industry assumes a disproportionately large 
share of GDP in a few developing countries. When it is included, SY (i, j) indicates no 
explanatory power in the following regressions. 

8.  The rate of change in the world trade of each product group is calculated in terms of nominal 
US dollars due to the lack of suitable deflators. Therefore, the computed rates of change reflect 
both price and quantity adjustments. 
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Table 1. List of Countries 

1 Argentina 11 France 21 Japan 31 Russia (#)
2 Australia 12 Germany 22 Korea 32 Singapore
3 Austria 13 Greece 23 Malaysia 33 Spain
4 Belgium/Luxembourg 14 Hong Kong (#) 24 Mexico 34 Sweden
5 Brazil 15 Hungary 25 Netherlands 35 Switzerland
6 Canada 16 India 26 New Zealand 36 Taiwan
7 Chile 17 Indonesia 27 Norway 37 Thailand
8 China 18 Ireland 28 Philippines 38 Turkey
9 Denmark 19 Israel 29 Poland 39 United Kingdom
10 Finland 20 Italy 30 Portugal 40 United States

(Note) (#) indicates countries that are excluded from the sample but included as trade partners of other countries.  
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Table 2. Regression of Business Cycle Comovement 

(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)

T*   3.312***   3.340*** T*   2.355***   2.381***
 (0.511)  (0.526)  (0.412)  (0.425)

T   3.044***   3.094*** T   2.312***   2.360***
 (0.334)  (0.347)  (0.271)  (0.287)

T1   6.394***   6.498*** T1   4.757***   4.839***
 (1.168)  (1.232)  (0.926)  (0.973)

T2   2.369***   2.293*** T2   1.819***   1.760***
 (0.367)  (0.412)  (0.304)  (0.347)

η1   0.098***   0.066**   0.078**   0.280***   0.017   0.122 η2   0.069**   0.042   0.052*   0.218***  -0.006   0.087
 (0.034)  (0.033)  (0.033)  (0.096)  (0.103)  (0.106)  (0.031)  (0.030)  (0.030)  (0.083)  (0.091)  (0.094)

SER   0.363   0.356   0.354   0.371   0.357   0.354 SER   0.313   0.307   0.305   0.319   0.308   0.306
R2 (adj.)   0.084   0.119   0.132 R2 (adj.)   0.057   0.092   0.102

(Notes) Values in parentheses are heteroskedasticity-consistent standard errors. (*), (**) and (***) indicate significance at 10, 5 and 1 percent levels,
respectively. SER refers to the standard error of regression. Intercept is not reported. R2 statistic is quoted only for OLS.

[B] Dependent variable: ρ2

TSLSOLS OLS TSLS

[A] Dependent variable: ρ1
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(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)

T1   5.465***   6.360***   5.458***   5.549***   6.412***   5.555*** T1   3.860***   4.719***   3.863***   3.848***   4.740***   3.860***
 (1.196)  (1.167)  (1.201) (1.231) (1.226) (1.232) (0.943)  (0.925) (0.945) (0.963) (0.968) (0.962)

T2   2.099***   2.241***   2.105***   2.157***   2.203***   2.151*** T2   1.558***   1.686***   1.555***   1.617***   1.663***   1.606***
 (0.374)  (0.373)  (0.375) (0.413) (0.410) (0.411) (0.313)  (0.310) (0.314) (0.347) (0.347) (0.346)

η1   0.081**   0.077**   0.081**   0.102   0.104   0.101 η2   0.055*   0.050*   0.055*   0.067   0.065   0.064
 (0.033)  (0.033)  (0.033) (0.105) (0.107) (0.107) (0.029)  (0.030) (0.029) (0.093) (0.095) (0.094)

ST   0.339***   0.342***   0.364***   0.359*** ST   0.327***   0.325***   0.380***   0.371***
 (0.099)  (0.106) (0.113) (0.121) (0.086) (0.093) (0.098) (0.105)

SY   0.572  -0.036   0.623   0.056 SY   0.600   0.020   0.687   0.100
 (0.428)  (0.467) (0.442) (0.480)  (0.381) (0.417) (0.393) (0.429)

SER   0.351   0.354   0.351   0.352   0.354   0.352 SER   0.302   0.305   0.303   0.302   0.305   0.303
R2 (adj.)   0.144   0.133   0.143 R2 (adj.)   0.118   0.103   0.117

(Note) See Table 2.

TSLSOLS

[A] Dependent variable: ρ1 [B] Dependent variable: ρ2

TSLSOLS

Table 3. Regression of Bilateral Business Cycle Comovement 
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Table 4. Regression of Business Cycle Comovement (OLS) 

l =: 1 2 3 4 5 6 7 8 9 10 11

T1   5.303***   5.698***   5.166***   4.727***  5.473***  5.387***  5.485***  5.343***  5.576***   4.932***  5.472***
 (1.209)  (1.205)  (1.202)  (1.221)  (1.196)  (1.189)  (1.185)  (1.199)  (1.185)  (1.133)  (1.214)

T2   1.938***   2.256***   1.964***   1.861***  2.096***  2.068***  2.103***  2.026***  2.237***   2.458***  2.107***
 (0.410)  (0.381)  (0.374)  (0.390)  (0.380)  (0.379)  (0.376)  (0.372)  (0.377)  (0.382)  (0.404)

η1   0.083**   0.078**   0.079**   0.088***   0.081**   0.079**   0.081**   0.078**   0.081**   0.084***   0.081**
 (0.033)  (0.033)  (0.032)  (0.033)  (0.033)  (0.032)  (0.033)  (0.033)  (0.032)  (0.032)  (0.033)

STl  -0.282   1.046***  -0.365  -0.721**  0.388  1.243  0.283 -5.343**  1.221**   1.392***  0.336***
 (0.553)  (0.367)  (0.284)  (0.299)  (1.073)  (1.152)  (0.302)  (2.304)  (0.530)  (0.293)  (0.117)

STl－   0.357***   0.330***   0.384***   0.461***  0.339***  0.340***  0.344***  0.446***  0.332***   0.150  0.343***
 (0.101)  (0.098)  (0.101)  (0.107)  (0.098)  (0.099)  (0.106)  (0.105)  (0.099)  (0.103)  (0.128)

SER   0.351   0.350   0.350   0.348   0.351   0.351   0.351   0.350   0.351   0.348   0.351
R2 (adj.)   0.145   0.148   0.149   0.159  0.143  0.144  0.143  0.151  0.147   0.160  0.143

l =: 1 2 3 4 5 6 7 8 9 10 11

T1   3.781***   4.055***   3.644***   3.283***  3.860***  3.782***  3.837***  3.778***  3.982***   3.357***  4.002***
 (0.951)  (0.952)  (0.947)  (0.962)  (0.941)  (0.934)  (0.936)  (0.948)  (0.930)  (0.887)  (0.948)

T2   1.480***   1.689***   1.461***   1.372***   1.558***   1.526***   1.554***   1.511***   1.708***   1.897***   1.711***
 (0.344)  (0.320)  (0.315)  (0.327)  (0.315)  (0.317)  (0.316)  (0.314)  (0.316)  (0.321)  (0.343)

η2   0.056*   0.053*   0.054*   0.061**   0.055*   0.054*   0.056**   0.053*   0.055*   0.058**   0.054*
 (0.030)  (0.030)  (0.029)  (0.029)  (0.030)  (0.029)  (0.030)  (0.030)  (0.029)  (0.029)  (0.029)

STl   0.025   0.919***  -0.181  -0.502*  0.330  1.234  0.389 -3.421*  1.291***   1.321***  0.264**
 (0.478)  (0.322)  (0.248)  (0.270)  (0.947)  (0.932)  (0.260)  (2.003)  (0.454)  (0.255)  (0.102)

STl－   0.336***   0.320***   0.360***   0.423***  0.327***  0.329***  0.322***  0.398***  0.319***   0.149*  0.398***
 (0.088)  (0.086)  (0.088)  (0.093)  (0.086)  (0.086)  (0.091)  (0.092)  (0.086)  (0.089)  (0.109)

SER   0.303   0.302   0.302   0.300   0.303   0.302   0.303   0.302   0.302   0.299   0.302
R2 (adj.)   0.117   0.121   0.121   0.130   0.117   0.119   0.117   0.122   0.123   0.138   0.118

[A] Dependent variable: ρ1

[B] Dependent variable: ρ2

(Notes) l =: 1 (Agriculture, hunting, forestry and fishing); 2 (Mining and quarrying); 3 (Food products, beverage and tobacco); 4
(Textiles, textile products, leather and footwear); 5 (Woods, products of wood and cork and furniture); 6 (Paper, printing and
publishing); 7 (Petroleum refineries and related products); 8 (Non-metallic mineral products); 9 (Iron, steel and metal products); 10
(Transport equipment); and 11 (Machinery other than transport equipment).  
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Table 5. Regression of Business Cycle Comovement (OLS) 

l =: A B C D E F l =: A B C D E F

T1   5.741***   5.692***   6.073***   5.490***   5.257***   5.636*** T1   4.159***   4.138***   4.394***   4.103***   3.628***   3.990***
 (1.184)  (1.192)  (1.171)  (1.230)  (1.113)  (1.161)  (0.937)  (0.943)  (0.926)  (0.964)  (0.874)  (0.917)

T2   2.020***   2.071***   2.274***   1.821***   2.590***   2.294*** T2   1.524***   1.562***   1.708***   1.477***   1.998***   1.720***
 (0.389)  (0.378)  (0.375)  (0.413)  (0.382)  (0.369)  (0.326)  (0.318)  (0.312)  (0.351)  (0.319)  (0.308)

η1   0.083**   0.082**   0.080**   0.084**   0.083***   0.081** η2   0.058*   0.057*   0.055*   0.058*   0.058**   0.057*
 (0.033)  (0.033)  (0.033)  (0.033)  (0.032)  (0.033)  (0.030)  (0.030)  (0.030)  (0.030)  (0.029)  (0.030)

STl  -0.278  -0.080**   0.633*  0.469***   1.346***  -0.390 STl  -0.074   0.062   0.664*   0.350***   1.294***  -0.310
 (0.251)  (0.163)  (0.394)  (0.147)  (0.291)  (0.242)  (0.219)  (0.136)  (0.339)  (0.130)  (0.254)  (0.214)

STl－   0.254**   0.297***   0.213**   0.101   0.001   0.403*** STl－   0.264***   0.289***   0.237***   0.190**   0.039   0.410***
 (0.102)  (0.108)  (0.099)  (0.111)  (0.101)  (0.124)  (0.089)  (0.095)  (0.086)  (0.095)  (0.088)  (0.106)

SER   0.352   0.352   0.353   0.352   0.349   0.351 SER   0.304   0.304   0.304   0.304   0.300   0.302
R2 (adj.)   0.139   0.139   0.136   0.140   0.156   0.144 R2 (adj.)   0.110   0.110   0.110   0.109   0.134   0.119

[A] Dependent variable: ρ1 [B] Dependent variable: ρ2

(Notes) l =: A (Food and beverages); B (Industrial supplies not elsewhere specified); C (Fuels and lubricants); D (Capital goods inclusive of parts and
accessories); E (Transport equipment); and F (Consumer goods not elsewhere specified).  
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Table 6. Volatility of Global Trade by Product Category 

Product category
[A] Share in world

trade1)
[B] Volatility of

international trade2)
[C] Correlation with

world business cycle3)

Total 1.000 0.064 0.595

Fuels and mining products 0.118 0.179 0.466
Fuels 0.088 0.228 0.360
Ores and other materials 0.012 0.131 0.605
Non-ferrous metals 0.019 0.133 0.674

Transport equipment 0.133 0.046 0.378
Automotive products 0.091 0.056 0.372
 - of which: Passenger motor cars 0.050 0.058 0.304
Other transport equipment 0.042 0.060 0.178

IT and related products 0.122 0.086 0.586
Computers and office equipment 0.048 0.078 0.618
Telecommunications equipment 0.040 0.077 0.588
ICs & other electronic components 0.034 0.132 0.458

Other machinery 0.132 0.067 0.575
Power generating machinery 0.014 0.047 0.400
Non-electrical machinery 0.075 0.075 0.558
Electrical machinery 0.043 0.075 0.495

(Source) Author's calculation. See Appendix D for data sources.

(Notes) 1) Average for 1985-2004. 2) Standard deviation of the year-on-year rate of change in worldwide trade
measured in nominal US dollars. 3) Correlation coefficient for the annual growth rates of the global trade in each
product group and real world GDP. The latter is calculated as the weighted average of the real GDP growth rates of
individual countries, where the weight is each country's share in nominal world GDP in the previous year.
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Table 7. Regression of Business Cycle Comovement (Sensitivity Analysis) 

(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)

T1   4.142***   2.368*   2.468**   4.008***   2.518*   2.152* T1   2.771***   1.425   1.456   2.612***   1.531   1.151
 (1.163)  (1.289)  (1.205)  (1.196)  (1.463)  (1.249)  (0.901)  (1.046)  (0.964)  (0.924)  (1.173)  (1.000)

T2   1.556***   1.130***   1.085***   1.658***   1.077**   1.240*** T2   1.130***   0.743**   0.726**   1.245***   0.703*   0.887**
 (0.374)  (0.433)  (0.414)  (0.417)  (0.463)  (0.445)  (0.316)  (0.372)  (0.356)  (0.357)  (0.403)  (0.388)

ST
C+ST

D+ST
E   0.610***   0.631***   0.642***   0.606***   0.632***   0.636*** ST

C+ST
D+ST

E   0.501***   0.518***   0.526***   0.499***   0.518***   0.524***
 (0.122)  (0.122)  (0.122)  (0.123)  (0.122)  (0.123)  (0.108)  (0.109)  (0.108)  (0.108)  (0.109)  (0.110)

η1   0.066**   0.072**   0.061*  -0.000   0.105  -0.060 η2   0.041   0.047   0.036  -0.037   0.071  -0.086
 (0.032)  (0.032)  (0.032)  (0.122)  (0.118)  (0.127)  (0.029)  (0.029)  (0.029)  (0.104)  (0.103)  (0.107)

D (developing)   0.103***   0.100**   0.114***   0.119*** D (develop.)   0.088***   0.086**   0.101***   0.105***
 (0.033)  (0.033)  (0.038)  (0.039)  (0.029)  (0.029)  (0.033)  (0.033)

D (advanced)   0.133***   0.109***   0.137***   0.115*** D (advanced)   0.128***   0.107***   0.132***   0.114***
 (0.032)  (0.036)  (0.034)  (0.037)  (0.027)  (0.031)  (0.028)  (0.031)

D (contiguity)   0.046   0.034 D (contiguity)   0.036   0.028
 (0.086)  (0.096)  (0.069)  (0.076)

D (language)   0.185***   0.180***  0.185***  0.184*** D (language)  0.136***  0.131***  0.136***  0.136***
 (0.046)  (0.043)  (0.046)  (0.045)  (0.037)  (0.035)  (0.037)  (0.036)

Distance  -0.044***  -0.034*  -0.044***  -0.036** Distance  -0.041***  -0.030  -0.042***  -0.031**
 (0.017)  (0.018)  (0.017)  (0.018)  (0.015)  (0.016)  (0.015)  (0.016)

SER   0.344   0.343   0.340   0.345   0.343   0.343 SER   0.296   0.297   0.294   0.298   0.297   0.298
R2 (adj.)   0.179   0.184   0.200 R2 (adj.)   0.153   0.149   0.169

(Note) See Table 2.

[A] Dependent variable: ρ1 [B] Dependent variable: ρ2

OLS TSLS OLS TSLS
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(1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)

Integration (min.)   0.115***   0.151***   0.141***   0.140***   0.135***   0.132***   0.109***   0.145***   0.135***   0.134***   0.131***   0.126***
 (0.023)  (0.028)  (0.028)  (0.025)  (0.027)  (0.025)  (0.021)  (0.027)  (0.026)  (0.024)  (0.026)  (0.024)

Integration (diff.)  -0.035***  -0.026***  -0.029***  -0.029***  -0.028***  -0.029***  -0.033***  -0.024***  -0.027***  -0.027***  -0.026***  -0.027***
 (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.008)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)

D (developing)  0.199***   0.185***   0.185***   0.180***   0.181***   0.195***   0.181***   0.182***   0.176***   0.178***
(0.041)  (0.041)  (0.040)  (0.040)  (0.040)  (0.039)  (0.039)  (0.039)  (0.039)  (0.039)

D (advanced) -0.019  -0.002  -0.023  -0.006
(0.041)  (0.041)  (0.039)  (0.039)

D (USA)  -0.213**  -0.213***  -0.220***  -0.218***  -0.213***  -0.213***  -0.223***  -0.217***
 (0.083)  (0.082)  (0.085)  (0.084)  (0.079)  (0.078)  (0.080)  (0.079)

D (contiguity)   0.228***   0.208***   0.210**   0.183**
 (0.086)  (0.074)  (0.082)  (0.071)

D (language)  -0.004   0.006
 (0.056)  (0.054)

Distance   0.009   0.014
 (0.019)  (0.018)

SER   0.417   0.411   0.408   0.408   0.407   0.406   0.396   0.389   0.387   0.387   0.385   0.385
F-stat. 19.156 15.995 14.756  18.471 11.718 16.400 18.934 16.413 15.291 19.134 12.010 16.701
R2 (adj.)   0.049   0.079   0.089   0.091   0.097   0.099   0.049   0.081   0.092   0.094   0.099   0.101

(Note) See Table 2.

Dependent variable: η1 Dependent variable: η2

Explanatory
variable

 

Table 8. Regression of Capital Account Comovement (OLS) 
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Figure 1. Multilateral Trade and Production Sharing 
 

 
 
(Note) The dotted line indicates the exports of intermediate products. 
 
 
 
 
 
 
Figure 2. Industrial structure and international business-cycle transmission 
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Figure 3. Scatter Plots of Alternative Trade Variables 
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(Source) Author’s calculation. See Appendix D for data sources. 
 
 


