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Abstract

I investigate the determinants of business cycles synchronization across regions. I use
both international and intranational data to evaluate the linkages between trade in
goods, trade in Þnancial assets, specialization and business cycles synchronization in
the context of a system of simultaneous equations. In all speciÞcations, the results are
as follows. (i) Simultaneity is important, as both trade and Þnancial openness have
a direct and an indirect effect on cycles synchronization. (ii) A variety of alternative
measures of Þnancial integration suggest that economic regions with strong Þnancial
links are signiÞcantly more synchronized, even though they are also more specialized.
(iii) Specialization patterns have a sizeable effect on business cycles, above and beyond
their reßection of intra-industry trade and of openness to goods and assets trade. (iv)
The simultaneous approach makes it possible to disentangle the impacts of both inter-
and intra-industry trades. The estimated role of trade is in line with existing models
once intra-industry trade is controlled for. Furthermore, trade-induced specialization
has virtually no effect on cycles synchronization. The results obtain in a variety of
datasets, measurement strategies and speciÞcations. They relate to a recent strand of
International Business Cycles models with incomplete markets and transport costs, and
on the empirical side, point to an important omission in the list of criteria deÞning an
Optimal Currency Area, namely specialization patterns.
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1 Introduction

The theoretical interactions between trade openness, Þnancial integration, specialization

and business cycles synchronization are complex. It is well-known that openness to goods

trade results in high degrees of specialization.1 Similarly, Þnancial liberalizations may re-

sult in specialization, as access to an increasing range of state-contingent securities unhinges

domestic consumption patterns from domestic production, which then becomes free to spe-

cialize according to comparative advantage, for instance.2 Both trade in goods and in

Þnancial assets, in turn, potentially affect the cross-country synchronization of business

cycles. These mechanisms were exposited in a literature spawned by the work of Backus,

Kehoe and Kydland (1992), that attempts to account for the observed high international

correlation of business cycles, among others. In particular, intense bilateral trade will tend

to accompany highly correlated business cycles in a wide range of theoretical models, rang-

ing from multi-sector international models with intermediate goods trade, to one-sector

versions with either technology or monetary shocks.3

The impact of Þnancial integration on cycles synchronization is not unambiguous. On

the one hand, a limited ability to borrow and lend internationally hampers the transfer

of resources across countries and can increase GDP correlations. If however on the other

hand, investors have imperfect information or face liquidity constraints, limiting capital

ßows can actually decrease GDP correlations, as investors herd, or withdraw capital from

many destinations simultaneously.4

Specialization, in turn, is likely to affect the international synchronization of business

cycles directly. This will naturally occur in the presence of sector-speciÞc shocks, as two

economies producing the same types of goods will then be subjected to similar stochastic

1Most classical trade models have this prediction. For instance, falling transport costs in Dornbusch,
Fischer and Samuelson (1977) result in a narrowing non-traded sector, as it becomes cheaper to import
goods rather than produce them domestically. Thus resources are freed up and used more intensely in fewer
activities.

2For early models of this mechanism, see Helpman and Razin (1978), Grossman and Razin (1985) or
Saint-Paul (1992).

3A non-exhaustive list includes Ambler, Cardia and Zimmermann (2002), Canova and Dellas (1993),
Baxter (1995), Mazzenga and Ravn (2002), Kollman (2001) or Kose and Yi (2002). See Imbs (2001) for
details.

4For the Þrst line of argument, see Heathcote and Perri (2002a, 2002b). For the second one, see Calvo
and Mendoza (2000) or Mendoza (2001). These latter models were written with the purpose of explaining
sudden reversal of capital ßows to emerging markets, but there is no reason why the logic they develop could
not apply more generally.
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developments. But it may also occur in the absence of any sector-speciÞc shock. If sectors

differ in their response to monetary shocks, say, for instance because of different market

structures or labour market arrangements, countries with similar production patterns will

be synchronized even though shocks are purely aggregate.5

To summarize, as illustrated in Figure 1, both goods and assets trade have potentially

direct as well as indirect effects on business cycles synchronization. Furthermore, both have

ambiguous overall impact. Classic Ricardian or Heckscher-Ohlin specialization may mitigate

the direct impact of openness to goods trade, whereas Þnancial integration may decrease (or

increase) synchronization, but will also unambiguously induce specialization. This paper

introduces a simultaneous equations methodology to assess empirically the magnitudes of

these channels. Disentangling the relative contributions of trade, Þnance and specialization

is crucial simply from the point of view of business cycles research. But it is also a relevant

policy question, since the international correlation of business cycles is an important metric

used to measure the desirability of a currency union. Giving up independent monetary policy

can be very costly when business cycles are out of phase. More generally, the channels this

paper proposes to identify are directly relevant to policymakers asking if, and why, they

should be concerned with foreign developments affecting domestic ßuctuations.

Most, but not all, of these linkages have been investigated empirically, but never simul-

taneously.6 Most famously, the direct impact of trade on synchronization is documented in

Frankel and Rose (1998), who estimate a strong and robust positive relationship between

trade and cycle synchronization, taking particular care of the endogeneity of trade to the

business cycle with appropriate instrumentation. They interpret their estimate as indicative

that trade-induced specialization has but a small effect on business cycles, and is dominated

by the direct positive link. Given the large evidence on the specialization effects of goods

trade, it is of independent interest to quantify precisely the magnitude of this indirect effect

of trade on business cycles correlations.7 This is a Þrst justiÞcation for the simultaneous

5For a recent theoretical development of this possibility, see Kraay and Ventura (2002).
6Otto, Voss and Willard (2001) estimate a reduced form equation where GDP correlations are regressed on

bilateral trade, Þnancial openness and an indicator of monetary policy. They also control for specialization.
There are several differences between their approach and this paper: (i) they do not estimate a system as
they do not propose to identify speciÞc channels, (ii) they do not allow for the endogeneity of specialization
patterns, (iii) they do not account for the possibly complex variance-covariance structure of the residuals,
which is done here using GMM. Their results are on the whole consistent with those presented here.

7For instance, Harrigan (2001) or Harrigan and Zakrajsec (2000) show trade-induced specialization pat-
terns to be signiÞcant, and consistent with theory.
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estimation method implemented in this paper.8

The impact of Þnancial integration on specialization is, in turn, well-documented too.

For instance, Kalemli-Ozcan, Sorensen and Yosha (2002) show there is a signiÞcantly pos-

itive relationship between specialization and risk-sharing. Thus presumably Þnancial inte-

gration should affect (negatively) cycles synchronization, via its effect on specialization. The

evidence on a direct link between Þnance and the extent of co-ßuctuations is, as suggested

by theory, equivocal. Heathcote and Perri (2002b) argue the U.S. business cycle has become

increasingly idiosyncratic over the past thirty years, and relate this to the increasing share

of international assets held in the U.S.9 However, a considerable amount of empirical work

lends support to the claim that capital ßows are correlated internationally, and that Þnan-

cial integration tends to synchronize business cycles.10 Thus, the link between Þnance and

cycle correlations is ambiguous for two reasons: Þrstly the sign of the direct link is unclear

in general, secondly the indirect specialization effect could either mitigate or reinforce the

direct link. This is the second justiÞcation for the simultaneous approach in this paper.11

Finally, the direct effect of sectoral specialization on business cycles synchronization,

although very intuitive, is perhaps the least researched empirical question amongst those

addressed in this paper. Otto, Voss and Willard (2001), Kalemli-Ozcan, Sorensen and

Yosha (2001) and Imbs (2001) all Þnd a signiÞcantly positive role for an index of similarity

in production structures. Clark and van Wincoop (2001) use a similar index to account for

higher business cycle correlations within than between countries.12 But although they all

point to a sizeable direct impact of specialization on business cycles, none of these papers

embed the possibility that specialization could be an indirect manifestation of trade or

Þnancial integration, and amend the estimated effects of trade, Þnance and specialization

8As will become clearer, the procedure also estimates the share of the overall effect of trade that is due
to intra-industry trade. This is akin to Gruben, Koo and Millis (2002) or to Shin and Wang (2003) for East
Asian countries, although using different data and methodology.

9This, in turn, is endogenously caused by a stronger diversiÞcation motive, as shocks are argued to have
become less correlated since the 70s.
10See for instance Claessens, Dornbusch and Park (2001), Calvo and Reinhart (1996) or Cashin, Kumar

and McDermott (1995). Admittedly, most of this evidence concerns pathological cases experienced by
emerging economies, but there is no a priori reason to dismiss similar, if milder, arguments between developed
economies.
11This paper thus asks the question of how Þnancial integration affects the real side of the economy.

Other papers in the Symposium focus instead on how real variables affect Þnancial returns. For instance,
Brooks and Del Negro (2003) uncover an increasing role for the sectoral component of returns, perhaps a
manifestation that countries themselves are becoming increasingly specialized.
12Their reasoning is based on the premise that regions within countries have more similar production

structures than regions in different countries.
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accordingly. This is the third justiÞcation for a simultaneous approach, that appears to be

implicit in most of the existing empirical work.13

This paper�s estimates suggest simultaneity is important. The �reduced form� esti-

mates of the effects of trade mask two distinct channels, in that a substantial share of

the measured effect works through intra-industry trade. Furthermore, the evidence that

trade-induced specialization affects cycles synchronization is weak at best. This suggests

overall an estimated effect of inter -industry trade in line with existing models. By the same

token, the effects of Þnancial integration are two-fold. On the one hand it results in pos-

itively correlated cycles, but the correlation coefficient would be higher if Þnance-induced

specialization were held constant. Finally, the direct effects of specialization are important

economically, even once trade and Þnancial integration are accounted for.

Results implied by cross-country and cross-state data are strikingly similar. This is

important for three reasons. (i) The fact that Þnancial integration appears to result in

correlated business cycles is not an artefact of an international convergence of policy-making,

most notably monetary. Similarly, we do not observe synchronized business cycles between

trade partners only because they tend to follow the same monetary policy. Similar estimates

obtain across U.S. states and across countries with substantially different monetary policies.

(ii) The importance of specialization patterns in affecting cycles is not due to the arbitrary

choice of a time-period or geographic coverage. In particular, the results cannot stem from

the prevalence of one given type of shock in a given sample.14 (iii) Trade treatment is

constitutionally homogenized across the States of the Union. This legitimizes focusing on

bilateral trade ßows, since third party treatment is the same for all pairs of States.

The results in this paper suggest theories of the international business cycle should build

on the following ingredients: some sectoral heterogeneity, e.g. in the responses of different

sectors to a given macroeconomic shock, trade both within and between industries and some

�herding� in international capital ßows, e.g. through liquidity constraints or imperfect

information.15 The rest of the paper proceeds as follows. Section 2 describes the data,

13 In a similar exercise applied to Þnancial markets, Chinn and Forbes (2003) assess the relative magnitudes
of trade, banking and FDI linkages in explaining international correlations of Þnancial returns.
14Furthermore, this paper uses altogether three different sources of sectoral data, measured at three

different levels of aggregation (one-, two- and three-digit levels). The specialization variable is always
signiÞcant, no matter the coarseness of the data. This makes it hard to ascribe the results to sampling.
15These results are based on a measure of business cycles synchronization that is simultaneous. Thus,

channels with a lag of more than a year (the lowest frequency of the data used) are not the focus here. This
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main econometric issues and general methodology. Section 3 illustrates the importance of

simultaneity, comparing three-stage least squares and simple OLS estimates to the existing

literature. Section 4 explores the robustness of the conclusions to alternative speciÞcations.

Section 5 concludes.

2 Methodology and Econometric Issues

This section introduces the system of equations estimated in the paper, and relates each

individual speciÞcation in the system with the relevant literature. It then brießy describes

the variables involved, their measurement and data sources, and closes with an account of

the speciÞc heteroscedasticity problem in a cross-section of bilateral correlations.

2.1 The System

This paper estimates the following system of equations simultaneously

ρi,j = α0 + α1 Ti,j + α2 Si,j + α3 I1,i,j + ε1,i,j (1)

Ti,j = β0 + β1 Si,j + β2 I2,i,j + ε2,i,j (2)

Si,j = γ0 + γ1 Ti,j + γ2 I3,i,j + ε3,i,j (3)

where i, j indexes country pairs, ρ denotes bilateral business cycles correlation, T is bilateral

trade intensity and S is a specialization index capturing how different the sectoral allocations

of resources are between countries i and j. Business cycles correlations, bilateral trade

and specialization are all endogenous variables, while I1, I2 and I3 contain the vectors of

their exogenous determinants, respectively. IdentiÞcation of the system requires differences

between at least I2 and I3. Fortunately, a substantial literature is there to provide guidance

on what variables to include in the Ii vectors. I next turn to this question. To clarify

matters, Figure 1 summarizes the direct and indirect channels discussed here, and relates

them to the relevant literature. The reader might Þnd it useful to refer to the Figure while

going through the following review.

centers the analysis onto relatively �fast� transmission channels. This is also done for the sake of comparison
with a large existing literature, indeed concerned with the determinants of the contemporaneous correlations
between business cycles.
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The dependent variable in equation (1) is one of the most topical item in the list of

Optimal Currency Area criteria.16 It is therefore of interest in its own right, and indeed its

determinants have been the object of intense scrutiny. Frankel and Rose (1998) have for

instance focused on α1, reasoning that if currency unions affect trade and then trade in turn

boosts cycle correlations, then currency areas can endogenously become optimal.17 Imbs

(2001) focused on α2, arguing that measured bilateral trade may partly be a manifestation

of differences in the degrees of specialization between the trading countries, which could

affect ρ independently.18 The estimates of α1 can therefore be affected by inclusion of a

specialization term.19 Since specialization can very well be the result of trade intensity,

however, accurate identiÞcation of α1 and α2 requires exogenous determinants for both

trade and specialization, which equations (2) and (3) provide. Hence an added advantage

to estimating (1)-(2)-(3) simultaneously.

The typically large estimates of α1 pose a theoretical puzzle. While Baxter (1995)

reviews the theories that imply a positive α1, Canova and Dellas (1993), Schmitt-Grohé

(1998) and Kose and Yi (2002) have used various methods to document the inability of

existing models to reproduce the magnitude of standard estimates for α1.20 Imbs (2001)

proposed to add the potentially omitted variable S to equation (1) and corrected the esti-

mates accordingly. But an equally plausible explanation could be that we are not using the

appropriate modelling strategy when attempting to reproduce the observed effects of trade.

In particular, α1 embeds the impact of both inter- and intra-industry trade, two dimensions

that the models typically do not share. The simultaneous approach makes it possible to

decompose the two effects, as β1 in equation (2) captures the extent to which bilateral trade

can be accounted for by the similarities in the two countries economic structures, i.e. an

16 It is for instance one of the Þve tests set by Gordon Brown, that the UK economy has to pass to enter
EMU.
17Alesina, Barro and Tenreyro (2002) use a slightly different methodology to answer a similar question.

They investigate the impact of currency unions on both trade and co-movements. They instrument the
advent of currency unions with gravity variables involving a third (anchor) country, rather than the bilateral
characteristics used to explain bilateral trade intensity.
18Again, this could happen with or without sectoral shocks.
19Kalemli-Ozcan, Sorensen and Yosha (2001) estimate a variant of equation (1), but without a trade term.

Then, Kalemli-Ozcan, Sorensen and Yosha (2002) estimate a variant of equation (3), and let specialization
depend on Þnancial integration. Implicitely, therefore, their two papers seek to document one of the channels
in this paper , although not using simultaneous techniques. Their result that Þnancially integrated regions
specialize, and are less correlated as a result, obtains here as well.
20Or equivalent thereof. Canova and Dellas and Schmitt-Grohé, for instance, use structural VAR tech-

niques. Kose and Yi actually argue standard models with technology shocks predict that α1 < 0, at least with
complete markets. Kollmann (2001) argues nominal rigidities and demand shocks are crucial in reproducing
international output correlations.
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account of intra-industry trade, denoted by an upward dotted arrow in Figure 1. Thus, the

total effects of trade in the simultaneous estimation equals α1.β1+α1.β2, where the former

term captures the importance of intra-industry trade. One sector models should seek to

reproduce α1.β2 only.
21

This leaves open the question of what additional regressors to include in (1). Since this

paper is concerned with the (direct and indirect) effects of Þnancial integration, an important

variable is one capturing the extent of impediments to capital ßows between each pair of

countries. This is done by including a variable capturing capital account restrictions in

the international dataset, and an estimate of inter-state risk-sharing in the intranational

data.22 The preferred speciÞcation for (1) therefore contends that economic structure, and

integration to Þnancial and trade markets jointly explain a sufficient fraction of ρ to rule

out omitted variable bias in the estimation of the coefficients αi.23 There are however a few

additional explanations, including most prominently convergence in policies. In Section 4,

I subject the speciÞcation to some sensitivity checks, introducing among others controls for

monetary policy. More importantly, I implement the same estimations using information

on U.S. States, which are subjected to a unique monetary policy, and Þnd strikingly similar

estimates.24 ,25

The speciÞcation of equation (2) is more straightforward, although also an object of

21A similar point is developed in Gruben, Koo and Millis (2002) who include a measure of both inter- and
intra-industry trade on the right-hand side of (1). The coefficients on the two components are found to be
signiÞcantly different.
22All variables are described in details in the next section.
23This is already more than what is usually included in this estimation, which typically focuses on the

effects of trade, or those of specialization.
24The possibility that international economic ßuctuations be caused by common shocks is also a prominent

explanation to cycles correlations, and the object of a burgeoning literature. Leading candidates for global
shocks are the sudden swings in the price of crude oil, witnessed throughout the 70s and some of the 80s.
Loayza, Lopez and Ubide (2001) perform a decomposition of output ßuctuations amongst the developing
world into global, country and sectoral components, and Þnd a dominant role for sectoral interdependences.
In a paper part of this Symposium, Kose, Otrok and Whiteman (2003) perform a similar decomposition
using Bayesian techniques. The sample analyzed in this paper excludes the time periods commonly thought
to correspond to global shocks, which suggests global shocks are not particularly prevalent in the data used.
Furthermore, the results are almost identical across countries and across US states.
25Stockman (1988) documented the prevalence of country-speciÞc shocks in European countries. While

S could be an important determinant of ρ even in the absence of sectoral shocks, if S turns out to capture
country-speciÞc developments better than other variables, the international results can be interpreted differ-
ently. There is no particular reason to expect S to capture country-speciÞc shocks; however, in (unreported)
robustness analysis, I check that the results hold with country Þxed-effects, i.e. that the channels identiÞed
in this paper continue to prevail for bilateral GDP correlations expressed in deviations from country-speciÞc
means. The analogue concern in the U.S. state data would entail the prevalence of state-speciÞc shocks, a
highly improbable possibilty given the constitutional restrictions on state-level Þscal policy, and no indepen-
dent state Central Bank.
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debate. The empirical performance of so-called gravity variables in accounting for trade

ßows is a result going back at least to Tinbergen (1962), which has been used extensively

subsequently.26 The set of gravity variables customarily included in I2 include measures

of both countries� GDP levels, or sometimes of their populations, the geographic distance

between their capitals, and binary variables capturing the presence of a common border

and linguistic similarities between them. The list is usually argued to contain clearly ex-

ogenous variables with high predictive power on trade ßows, thus supplying an exceptional

instrument set, used for instance to identify causality between trade and growth in Frankel

and Romer (1999), or to control for other determinants of trade in Rose (2000), or both in

Frankel and Rose (2002). This paper uses similar insights to isolate the exogenous impact

of trade on cycles synchronization and specialization.27

The exogenous determinants of specialization, summarized in I3, are empirically less

established. Two variables do however spring to mind. Firstly, access to Þnancial markets

will inßuence specialization patterns, and how similar they are between countries. I thus

include in the vector I3 the measures of capital account restrictions and the extent of

risk-sharing already used in I1. Secondly, Imbs and Wacziarg (2003) show economies go

through two stages of specialization as income per capita grows: they initially diversify but

re-specialize once a (relatively high) level of income per capita is reached. This empirical

fact suggests two additional components for I3: GDP per capita levels in both economies,

but also, because of the non-monotonicity, the gap between them.

In summary, since the intersection between I2 and I3 is empty, the system can be

identiÞed through a choice of instruments that is largely warranted by an existing literature.

The main contribution of the present exercise is simultaneity. The main assumptions are

the exogeneity of Þnancial integration to ρ and S, and that of GDP per capita and relative

GDP per capita to S.28 I now turn to a detailed description of the data and measurement

26See among many others Frankel and Rose (1998, 2002), Frankel and Romer (1999) or Rose (2000).
27The only role of the gravity variables in the present context is to isolate the exogenous component of

T in the system estimated. Thus the methodology does not fall victim to the criticism due to Rodrik,
Subramanian and Trebbi (2002) that gravity variables merely capture good institutions, in turn conducive
of high growth, nor to Persson�s (2001) critique that geography is inherently more conducive of trade within
currency unions. The impact of currency unions on trade, or of trade on growth are not central to this
paper.
28Capital account liberalization as a proxy of Þnancial integration is probably preferable to a (non-existent)

measure of gross bilateral capital ßows, as the latter is certainly much more endogenous to ρ. The deter-
minants of S, in turn, are poorly known beyond the role of trade. I simply interpret the evidence in Imbs
and Wacziarg (2003) as suggestive that specialization is a manifestation of growth, rather than the opposite.
In modern research, patterns of specialization have rarely been considered an important determinant of
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of the variables included in the Ii vectors.

2.2 Data and Measurement

Bilateral correlations in business cycles are computed on the basis of the cyclical compo-

nent of quarterly GDP, isolated using the Band-Pass Filter introduced in Baxter and King

(1999).29 The quarterly data cover the 80s and 90s in 24 countries, and come from the

International Financial Statistics issued by the IMF.30 This gives rise to a cross-section of

276 bilateral correlations.31 A concern with this cross-section is that it builds on twenty

years of data, over which the U.S for instance has experienced two, at most three, business

cycles. Can one safely draw inferences on the medium to long-run characteristics of the

cross-section of business cycles synchronization on such a reduced sample? This is of course

a concern that pervades any such exercise, and in particular all the papers mentioned ear-

lier.32 Here I propose to assuage somewhat this worry using two alternative data sources.

First, I also compute bilateral correlation in business cycles on the basis of yearly data

taken from the version 6.1 of the Penn-World Tables, where correlations are computed over

the period 1960 to 2000. Second, (annual) series on Gross State Product are taken from

the Bureau of Economic Analysis, and run from 1977 to 2001. It is reassuring that similar

results obtain in all these datasets.

Bilateral trade intensity is computed in two ways. The Þrst one is standard, used in

Frankel and Rose (1998) among others, and writes

T 1i,j =
1

T

X
t

Xi,j,t +Mi,j,t

Yi,t + Yj,t

economic growth, if at all.
29The parameters are set according to Baxter and King�s recommendations. In particular the Þlter is

set to preserve the components of the data with period between 6 and 32 quarters for quarterly data, and
between 2 and 8 years for annual data. In Section 5, the Hodrick-Prescott Þlter is also applied to the data,
with λ = 1600 or 100 in quarterly or annual data, respectively. Initial and Þnal observations are discarded
following Baxter and King�s recommendations.
30This is the maximal uninterrupted coverage afforded by the November 2002 IFS CD-Rom where sectoral

data are available. The countries included are Australia, Austria, Belgium, Canada, Chile, Finland, France,
Germany, Israel, Italy, Japan, Korea, Mexico, the Netherlands, Norway, Peru, the Philippines, Portugal,
South Africa, Spain, Sweden, Switzerland, UK, US.
31These are independent, since the time dimension is larger than the number of countries used to compute

the correlations. The fact that the same country appears in different observations of the cross-section
complicates the nature of heteroscedasticity, an issue that is addressed in the next section.
32And resorting to longer (monthly) time series on industrial production will not solve the problem either,

given the shrinking share of economic activity this represents.
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where Xi,j,t denotes total merchandise exports from country i to j in year t,Mi,j,t represents

imports to i from j, and Yi denotes nominal GDP in country i. Bilateral trade data are from

the IMF�s Direction of Trade Statistics. I use this standard measure for the benchmark case.

Clark and van Wincoop (2001) use an alternative measure of trade intensity, independent

of size, based on Deardorff (1998) model, which can be constructed as

T 2i,j =
1

2

1

T

X
t

(Xi,j,t +Mi,j,t) Y
W
t

Yi,t ∗ Yj,t

where YWt is world GDP. T 2 differs from T 1 in that it depends only on trade barriers,

and not on country size. In particular, Deardorff shows that T 2 equals 1 if preferences are

homothetic and there are no trade barriers. I use T 2 in Section 4, dedicated to a sensitivity

analysis.

There is no data available on bilateral trade ßows between U.S. states. The main virtue

of the gravity model, however, is that it provides a dependable predicting tool. Just as

cross-country trade ßows are well accounted by the gravity variables, with R2 above 0.65,

so cross-state trade ßows can be simulated with reasonable reliability on the basis of each

state�s economic size, the distance separating each state�s main business center and whether

they share a common border.33 Thus, I use the estimated coefficients from a cross-country

gravity estimation of T 1i,j regressed on distance (between capital cities, in statute miles),

the product of each country�s GDP, the product of each country�s population, and binary

variables capturing the presence of a common border or a common language. The estimates

are used to Þt a value for inter-state trade, �T , which is then used in estimating jointly

equations (1) and (3).34

There are no standard measure of similarity in industry specialization. Krugman (1991)

and Clark and van Wincoop (2001) favour a variable akin to a HerÞndahl index of con-

centration, whereas Imbs (2001) uses a correlation coefficient between sectoral shares in

aggregate output or employment. Here, I use sectoral real value added to compute

Si,j =
1

T

X
t

NX
n

|sn,i − sn,j |

33This is probably even more appropriate since geography is the leading candidate in explaining variations
in trade intensities across economic regions with constitutionally enforced free trade.
34 In particular, �T = −1.355 ∗ ln(Distance) + 1.057 ∗ ln(GDP Product)− 0.635 ∗ ln(Population Product)−

29.834. The cross-country estimates control for the (signiÞcant) effect of a common language, as well as the
(insigniÞcant) presence of a border.
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where sn,i denotes the GDP share of industry n in country i. In words, Si,j is the time aver-

age of the discrepancies in the economic structures of countries i and j.35 Thus, S reaches

it maximal value of two for two countries with no sector in common: we should therefore

expect α2 < 0. For the international estimation, the sectoral shares s are computed using

two alternative data sources: Þrst the United Nations Statistical Yearbook sectoral data,

which provides sectoral value added at the one-digit level, for all sectors in the economy and

with (incomplete) coverage from 1960 to 1998. Second, for robustness, I also use two-digit

value added data issued by the UNIDO, pertaining to manufacturing sectors only.36 For the

intranational estimation, I use real sectoral state value added series issued by the Bureau

of Economic Analysis. These cover all economic activities, at the three-digit aggregation

level.37

Bilateral Þnancial integration is notoriously difficult to measure. I therefore maximize

the number of alternative measures, computed from widely different data sources, and

subject the conclusions to an extensive sensitivity analysis. The measures can be separated

in two distinct groups: indices capturing restrictions to capital ßows, and variables reßecting

effective Þnancial ßows. The two measures are fundamentally different in that the absence of

any impediments to capital ßows does not necessarily result in intense Þnancial integration.

Included in the Þrst group are the IMF�s binary index of capital account restrictions, and

the extension thereof reported in the IMF�s Annual Report on Exchange Arrangements

and Exchange Restrictions (AREAER).38 These indices are summed pairwise, and thus

report the average number of countries with restrictions to Þnancial ßows, for each country

pairs.39 ,40

35Both the trade and specialization measures are based on time averages. Results do not change if the
initial value is used instead.
36This is the main data limitation for the present exercise. The intersection between quarterly GDP

IFS data and sectoral UN data is what is used in this paper. One-digit sectors are: 1. Agriculture,
Hunting, Forestry, Fishing, 2. Mining & Quarrying, 3. Manufacturing, 4. Electricity, Gas & Water, 5.
Construction, 6. Wholesale, Retail Trade, Restaurants & Hotels, 7. Transport & Communications, 8.
Finance, Insurance, Real Estate & Business Services, 9. Community, Social & Personal Services. There are
28 two-digit manufacturing sectors.
37There are 61 sectors in each state.
38The latter includes four binary variables: (i) an indicator of multiple exchange rates, (ii) an indicator of

current account restrictions, (iii) an indicator of capital account restrictions and (iv) an indicator of whether
export proceeds surrender is required.
39The composite index from AREAER is averaged each year, and thus can take values 0.25, 0.5, 0.75 or 1.

It is then summed pairwise. I use initial values of both indices, in 1970, to assuage concerns of endogeneity,
but taking an average over the whole period makes no difference.
40A few alternative measures of capital account restrictions are available, some within this very Sympo-

sium, but mostly for developing economies. For instance, the datasets in Kaminsky and Schmukler (2002)
or Edison and Warnock (2001) cover almost exclusively developing economies.
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Measuring effective bilateral capital ßows is an even taller order. Here two proxies are

proposed. For intranational data, Kalemli-Ozcan, Sorensen and Yosha (2002) computed a

state-speciÞc index of risk-sharing by estmating

ln gspt − ln dyt = α+ β ln gspt + εt (4)

where gsp denotes Gross State Product per capita and dy is state disposable income per

capita. Kalemli-Ozcan, Sorensen and Yosha interpret β as an index of risk-sharing. Indeed,

if inter-state risk sharing (in the guise of income insurance) is perfect, β = 1 as disposable

income is unrelated with GSP per capita, and equation (4) is simply a regression of GSP on

itself. Conversely, if there is no inter-state risk-sharing β = 0 since the dependent variable

becomes essentially noise. A measure of cross-state Þnancial integration is then given by

pairwise sums of the state-speciÞc estimates of β. I use data on Gross Domestic Product

and Private Consumption to extend these estimates in the international data.41

An alternative is possible thanks to the recent dataset constructed by Lane and Milesi-

Ferretti (2001), that reports cumulated external positions for a large sample of developing

and industrial economies. Pairs of countries with intense capital ßows should display differ-

ent (or even opposite) external positions. Two countries with massively positive (negative)

net foreign assets holdings will both tend to be issuers (recipients) of capital ßows, and

should experience less bilateral ßow than two economies where one is structurally in sur-

plus and the other in deÞcit. Thus, the Lane - Milesi-Ferretti data can be used to construct

LMF =
¯̄̄¡
NFA
GDP

¢
i
− ¡NFAGDP

¢
j

¯̄̄
, where NFA denotes the net foreign asset position in country

i. LMF will take high values for pairs of countries with diverging external positions, more

likely to lend and borrow from each other than pairs of countries with similar external po-

sitions. The NFA position is computed using both accumulated current accounts, and the

sum of net positions in Foreign Direct Investment, Equities and Debt.42

The gravity variables in I2 are standard, and include the following: a measure of the

(log mile) distance between the countries capitals, the (log) products of each country�s GDP

and binary variables indicating the presence of a common border and whether they share

the same language. The vector I3 is different from I2, and includes: the proposed measure

41Both series are detrended using the same Þlter that is used to compute business cycles correlations.
42Once again, to assuage putative endogeneity concerns, I is computed at the beginning of the sample, in

1980. (Unreported) results using averages over the whole sample are even stronger.
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of Þnancial integration, already in I1, the (log) product of each country�s GDP per capita,

and the (log) GDP disparity, deÞned as Max
h
Yi
Yj
,
Yj
Yi

i
.43

Table 1 reports summary statistics for the three endogenous variables of the system, in

both datasets. Table 2 reports the corresponding unconditional correlations. As usual, and

particularly in the present context of simultaneity, unconditional correlations are only infor-

mative superÞcially. However, several points are worth noting. Firstly, the cross-sections of

cycle synchronizations appear to be very similar regardless whether the cycles are computed

on the basis of quarterly or annual data. ρQ and ρY have similar moments and extreme

values, and are highly correlated. Cycle correlations between U.S states do not seem higher

on average, although the cross-section tends to have more extreme values. Secondly, states

are more specialized than countries, as S is on average larger than both SY B and SMfg.

This is a well-known result, Þrst documented in Krugman (1991). Average specialization in

manufactures is also higher than across all economic activities, and the correlation between

the two cross-sections is only 0.47, which warrants some sensitivity analysis 44 In what

follows, manufacturing data is privileged in computing indices of specialization because of

its large coverage; the sensitivity analysis does however show that the results obtain as

well using a coarser specialization measure, based on all economic activities and not only

manufactures. Thirdly, both measures of trade intensity are very similar, with a correla-

tion of 0.85. They both correlate positively with ρ, although T 1 does so more signiÞcantly.

Fourthly, specialization is correlated negatively with cycle synchronization, no matter the

combination of measures used. The evidence for a trade-induced specialization is a priori

weak, since the correlation between specialization and trade measures in only positive with

T 2, and very weakly. Unsurprisingly, this calls for appropriate conditioning, as well as a

simultaneous approach.

Finally, Table 3 reports a few extreme values for the four main variables used in this

study, namely cycles correlations, trade, specialization and Þnancial integration. This is

only illustrative, but has some interesting teachings. For instance, it is remarkable that the

only country pair displaying both high business cycles correlation and high trade linkages be

the U.S with Canada, precisely where Schmitt-Grohé (1998) showed the theoretical inability

of trade per se to account for cycles synchronization. Thus, even between the two countries

43The gravity variables are taken from Andrew Rose�s website, at http://faculty.haas.berkely.edu/arose.
44Some of these rankings could as well be due to different levels of aggregation. They are however not

inconsistent with existing evidence, as described for instance in Imbs and Wacziarg (2003).
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where the case for trade would be the strongest, the variable alone appears insufficient

to account for observed synchronization. Similarly, low correlations between GSP tend to

involve South Dakota, wherea low inter-state trade ßows (admittedly, only as predicted by

a gravity model) tend to involve Vermont, a rather remote and economically small state.

Florida and Virginia display the most correlated GSP, yet there is no particular reason to

expect strong trade linkages between the two states, at least not on the basis of a gravity

model.

To summarize, both international and intranational data suggest trade may be im-

portant, but is probably insufficient to explain all the cross-section of cycle correlations.

Turning to measures of specialization, the three most similar country-pairs (on the basis

of manufacturing data) are Australia - Canada, the UK - France and the Netherlands -

Canada. The importance of sectoral specialization is therefore of special interest to inform

the debate of Sterling�s entry into the EMU. Across states, the District of Columbia un-

surprisingly displays the most idiosyncratic sectoral composition of value added. Finally,

Þnancial integration as measured by capital account restrictions is highest between the

North American countries and lowest when such countries as South Africa are included.

Across states, the extent of risk-sharing seems to be related with specialization, as already

demonstrated in Kalemli-Ozcan, Sorensen and Yosha (2002), since pairs involving Alaska

display high risk-sharing, as measured by income insurance.45

2.3 Three-Stage Least Squares and Heteroscedasticity

As should be clear from the previous discussion, the proposed estimation method must

combine the features of simultaneous equations procedures, and account for the possible

endogeneity of the three dependent variables ρ, T , S. Three-Stage Least Squares (TSLS)

does exactly that. The estimator combines insights from Instrumental Variable and Gener-

alized Least Squares methods, achieving consistency through instrumentation and efficiency

through appropriate weighting in the variance-covariance matrix. As is well-known, the pro-

cedure consists of the following steps: (i) estimate the system equation by equation using

Two-Stage Least Squares, and retrieve the covariance matrix of the equations disturbances,

45The pair Belgium - the Netherlands has very high values for both T 1 and T 2, and could thus be considered
an outlier. The subsequent results are however invariant to omitting this country pair. The estimations that
follow do include the �outlier�, and are run in logarithms. Estimations in levels yield virtually identical
results, though with lower Þts.
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then (ii) perform a type of Generalized Least Squares estimation on the stacked system,

using the covariance matrix from the Þrst step.46

It is also often useful to contrast the results obtained via Three-Stage Least Squares,

to those generated by the partly similar Seemingly Unrelated Regression (SUR) technique.

SUR focuses on the simultaneity, but does not account for possible endogeneity of the de-

pendent variables. In other words, the system is estimated equation-by-equation under the

assumption that the variance-covariance matrix is non-diagonale. Finally, the next section

also reports simple equation-by-equation Least Squares estimates, for the sake of compar-

ison with existing estimates. Comparisons between the OLS, SUR and TSLS estimates

highlight the importance of simultaneity and endogeneity, respectively.

In addition, the correlations in business cycles ρ are measured with error, in a way

that is likely to create a speciÞc type of heteroscedasticity. In particular, following Clark

and van Wincoop (2001), let �ρ = ρ+ υ denote the estimated correlation coefficients, with

υ the sampling error. It is then possible that the sampling error υ be correlated across

observations in �ρ, since many correlation coefficients involve the GDP series for the same

country or state.47 This will create a kind of heteroscedasticity in the residuals of (1) that

standard White corrections cannot account for.

Ignoring this heteroscedasticity is likely to result in understated standard errors for the

estimates in (1), and since the estimation is simultaneous, in the rest of the system as

well. It is however possible to account for this potential issue, at the cost of relatively mild

assumptions. If the true vector of bilateral correlations ρ is assumed to be deterministic,

(1) rewrites

ρi,j = α0 + α1 Ti,j + α2 Si,j + α3 Ii,j,1 + εi,j,1 + υ (5)

The variance-covariance matrix of equation (5) involves �Συ = E (υ υ), which requires using

a GMM estimator. As part of the robustness checks discussed in Section 4, I present

results applying a GMM estimator to the system (1)-(2)-(3), that also accounts for both

endogeneity and simultaneity.

46See for instance Tavares and Wacziarg (2001) for an application of Three-Stage Least Squares to the
effects of democracy on growth.
47Exactly 17 (50) of them do in the international (intranational) data, since there are 18 countries (51

states) in the sample.
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3 Trade, Finance, Specialization and Synchronization

This section reports the results for four different procedures applied to the international

data: Ordinary Least Squares, Two-Stage Least Squares, Seemingly Unrelated Regression

and Three-Stage Least Square. It compares the Least Squares results with existing evidence,

and investigates the impact of simultaneity and endogeneity. The section closes with the

intranational results, and a comparison with the international evidence.

3.1 Equation-by-Equation Estimates

Table 4 reports the results of equation-by-equation estimations for the system (1)-(2)-(3),

using the benchmark set of control variables described in Section 2.48 The purpose of Table

4 is to conÞrm that the well-known results pertaining to each equation in the estimated

system, taken in isolation, are present in the dataset used here.49 Column (i) conÞrms the

large and signiÞcant effect of trade in accounting for ρ in equation (1). The point estimate

in column (i) means that doubling trade results in a correlation higher by 0.053, which is

close to the estimate in Clark and van Wincoop (2001), and exactly equal to the revised

estimates in Kose and Yi (2002). As in Frankel and Romer (1999), instrumenting trade

with exogenous gravity variables results in an even higher point estimates. This probably

happens because the endogeneity bias is negative, as non-synchronized economies tend to

trade more. The point estimate for α1 in column (ii) means doubling trade now results

in a correlation coefficient higher by 0.08, comparable in magnitude with the estimates in

Frankel and Rose (1998). We conclude that the dataset used here is perfectly standard from

the point of view of the relationship between ρ and T .

Equation (2) in speciÞcation (i) is unsurprising: the gravity variables all have the ex-

pected signs, as is now completely standard in any empirical work concerned with explaining

the geography of trade. The same is true of equation (3), with estimates of the γs in line

with theory. In particular, pairs of rich countries tend to have signiÞcantly lower value of

S, i.e. their economic structure are more similar, as would happen if growth resulted in

diversiÞcation. But on the other hand, pairs of countries at different stages of development,

48K denotes the binary variable capturing capital account restrictions.
49Again, the necessity of having sectoral data constrains the sample relative to standard estimations of,

say, (1) or (2).
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as measured by the gap between their GDPs, have signiÞcantly higher S, i.e. tend to display

different economic structures. Finally, the effect of trade on S is signiÞcant, but with the

�wrong� sign, i.e. more bilateral trade results in lower S, or in more similar economies.

This last result is even stronger when trade is instrumented in column (ii), a puzzling fact,

that is however later shown to be non-robust.

Columns (iii) and (iv) add the two variables speciÞc to the simultaneous approach,

namely specialization S and Þnancial integration K. Three results are of particular in-

terest. (a) Financial integration has the predicted specialization effect, since a low value

of K is signiÞcantly associated with high S, that is, Þnancially integrated economies have

different specialization patterns. (b) Country pairs with low S have signiÞcantly higher ρ:

similarities in economic structure result in correlated business cycles. (c) Estimates for α1

are now much smaller, with a point estimate such that a doubling of trade would result in a

correlation higher by 0.044.50 Column (iv) implements the corresponding instrument vari-

ables estimations, with the same instrument set as in (i) and (ii). This tends to magnify all

three results (a) to (c), and adds a fourth interesting one: (d) β1 becomes very signiÞcantly

negative once specialization is instrumented. This makes sense as the endogeneity of S to

T would if anything tend to bias β1 upwards, as trading partners specialize and thus have

high S. A negative β1 can be interpreted as meaning that countries with similar economic

structures trade more, a quantiÞcation of the extent of intra-industry trade. Estimates of

β1 are therefore key to disentangling the impacts of inter- versus intra-industry trade in

simultaneous estimations.

Although they are largely consistent with existing work, all these results may alter once

both endogeneity and simultaneity are controlled for. For instance in equation (1), the three

regressors are theoretically related, and a proper account of the covariance term may very

well result in different estimates throughout the system. For instance, without controlling

for simultaneity, the effect of K on ρ in equation (1) is but a �reduced form� measure, which

does not discriminate between indirect specialization effects (which equation (3) suggests

are important) and putative direct effects. I next turn to the simultaneous estimations.

3.2 Simultaneity and Channels

Table 5 is symmetric to Table 4, and presents SUR and TSLS estimates, where the former

only account for simultaneity while the latter also instruments the three endogenous vari-
50This point is already in Imbs (2001).
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ables ρ, S and T . Table 5 can help answer two questions: 1) are the estimates sensitive to

simultaneity? 2) can we quantify the direct and indirect channels relating trade, Þnance,

specialization and business cycles synchronization?

The estimates in Table 5 are not dissimilar to the equation-by-equation approach, but

some coefficients do change substantially in magnitude. Firstly, estimates of α1 increase

slightly in speciÞcations (i) and (ii). Since T in equation (2) is only explained by the

(exogenous) gravity variables, this may happen because the systems (i) and (ii) focus de

facto on the geographic component of trade, and thus the attenuating effect of trade�s

endogeneity is neutralized. This however disappears once S in included in equations (1)

and (2) in speciÞcations (iii) and (iv). Then, estimates of α1 revert to relatively low levels,

roughly twice lower than the Frankel-Rose estimates. Of course, part of the overall effect of

trade may now go through specialization S, as γ1 captures in equation (3). Furthermore,

trade itself is decomposed into two components: intra-industry trade, as captured by β1 in

equation (2), and the classic �geographic� component, as captured by β2.

One word of comment is in order here. A number of authors have puzzled over the

inability of standard one-sector models to reproduce the large effect trade has on cycle

correlations.51 Recently, Kose and Yi (2002) have calibrated and simulated an interna-

tional business cycles model with transport costs and technology shocks. Depending on the

parametrization, their model yield simulated values for α1 ranging from 0.009 to 0.069. It

is interesting to note that the simultaneous estimates in Table 5 are well within this range:

thus, once focused on the link between inter -industry trade and business cycles correlations,

the data is not inconsistent with elasticities predicted by one-sector models. The estimates

for α1 in the last two columns of Table 5 are low for two reasons. Firstly, the presence

of an adequate control for the inßuence of common sectors, where the sectoral pattern of

production is in turn allowed to respond endogenously to trade intensity and other exoge-

nous determinants. Secondly, an explicit account of the possibility that (at least part of)

the high estimate for α1 originates in the prevalence of intra-industry trade, something not

51For instance Canova and Dellas (1993) or Schmitt-Grohé (1998).
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typically part of international business cycles models.52,53

Secondly, estimates of the effect of S on ρ become larger in Table 5, now that S is

allowed to depend on both trade and Þnancial integration. The R2 suggest S is a quanti-

tatively important determinant of business cycles correlation. Furthermore, the estimates

from equation (3) suggest its determinants are largely beyond the reach of policy mak-

ers. While Þnancial integration does affect specialization patterns as predicted by theory,

the bulk of the cross-section in S depends on the stages of diversiÞcation reached by both

economies, largely a low frequency, long-run phenomenon. Finally, Þnancial integration

does still result in specialization, although no direct effect on cycle observation is apparent.

Importantly, alternative measures of Þnancial integration, and in particular the variables

capturing effective rather than potential capital ßows turn out to have substantial direct

synchronization effects as well. I next turn to a quantiÞcation of these direct and indirect

channels.

Panel A of Table 8 reports all direct and indirect channels in the system under study,

illustrated in Figure 1, as a function of the estimated parameters. Of interest is the de-

composition of the coefficients αs in equation (1) into overall contributions from trade,

specialization and Þnancial integration. The direct effects of trade are either a reßection

of intra-industry ßows (α1 β1) or of standard Ricardian trade (α1 β2); the indirect effect

of trade comes from the possibility that economies open to goods are also specialized, and

may have a higher value of S as a result (α2 γ1). The direct effects of specialization can,

again, originate in trade (α2 γ1), or in Þnancial integration (α2 γ2), or in exogenous stages

of development reached by both economies (α2 γ3); the indirect effect of specialization may,

once again, consist in the manifestation of intra-industry trade (α1 β1). The direct effect

52Both U.S states data, and the sensitivity analysis in Section 4 conÞrm lower estimates for the effects
of trade, thus bringing them further in line with the simulations in Kose and Yi (2002). I will come back
to the decomposition between inter and intra-industry trade when analyzing the channels through which T ,
S and K affect ρ. As noted, trade also affect ρ indirectly, through its effect on specialization, as captured
in equation (3). This will add to the overall effect of trade, but evidence on this channel turns out to be
non-robust.
53Kollmann (2001) suggests that models with nominal rigidities and demand shocks might be more ap-

propriate from the standpoint of reproducing the high observed correlation between T and ρ. Kollmann
describes three diffusion channels for demand shocks: (i) a substitution effect, whereby agents substitute
(depreciated) domestic to foreign goods in response to a domestic monetary shock, (ii) a quantity effect,
whereby foreign aggregate demand increases since part of domestic demand falls on foreign goods, and (iii)
a price effect, whereby.the foreign price index decreases as it embeds prices of some domestic goods, now
relatively cheaper. Only the quantity effect will be present in models with technology shocks. The evidence
in this paper suggests nevertheless that the measured effects of inter -industry trade on ρ are compatible
even with models based on technology shocks only.
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of Þnancial integration is captured by α3, and its indirect effect is going via specialization

(α2 γ2).

Panel B of Table 8 reports the values for these channels as implied by the Three-Stage

Least Squares estimates in Table 5.54 A number of results are of interest. Firstly, trade

affects business cycles synchronization equally because of inter- and intra-industry deals.55

The impact of intra-industry trade is quantiÞed by the result that economies sharing similar

economic structure trade substantially more, and are more synchronized as a result. We

conclude that the puzzlingly high estimates for α1 in standard single equation estimations

are largely driven by intra-industry trade, an ingredient models seeking to reproduce these

estimates should include. Models with inter-industry trade should only seek to reproduce

the much smaller value of α1 = 0.074.

The indirect effect of trade, in turn, is estimated to increase business cycles correlations,

if anything. This is a somewhat surprising result, as one would expect trading partners to

specialize according to comparative advantage, and have higher S as a result. Here there is

evidence for the opposite result. This may Þnd an explanation in the fact that the sample

includes a vast majority of developed economies. Perhaps specialization patterns amongst

these countries may indeed follow standard trade theories, but the variable S does capture

it only imperfectly. This result is also not robust: applying an alternative Þlter to the data,

or measuring trade differently results in a coefficient with the opposite sign. The absence

of much of an indirect effect of trade on ρ is consistent with existing evidence, for instance

Frankel and Rose (1998).

Most of the direct effect of S on ρ works through the exogenous determinants of spe-

cialization, i.e. the degree of economic advancement of countries i and j. As mentioned

above, trade does appear to result in less specialization (and higher ρ), while Þnancial in-

tegration, in turn, does result in higher S, i.e. countries specialized in different range of

activities. In other words, the bulk of the determinants of S is largely beyond the reach

of short-term policymaking. In as much as the international correlation of business cycles

is an important constraint to policy, e.g. through its relation with monetary union, this
54Estimates for β2 and γ3 were obtained from the TSLS Þtted values for T on gravity variables and S on

GDP variables, respectively. The Þtted values were then used in estimating equation (1). All other P-values
were obtained using the Delta Method.
55Correcting for intra-industry trade still brings the estimates in line with one-sector models. These results

are in line with Fidrmuc (2002), who documents an important channel going from intra-industry trade to
output correlations.
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puts into perspective the signiÞcantly positive estimates for α1 arising from single equation

estimations. While it may be possible to manipulate T through trade policy, there is no

immediate equivalent for S. Finally, most of the effect of Þnancial integration is indirect, as

countries with liberalized capital account tend to be more specialized, and less correlated

as a result. I next investigate how these conclusions are affected by alternate measures of

Þnancial integration, or by focussing on international as opposed to intranational data.

3.3 Measures of Effective Financial Integration

Results in the previous section were based on a particular measure of Þnancial integration,

which in effect merely quantiÞes the potential capital ßows between economies. The results

in Kalemli-Ozcan et al (2002) were conÞrmed, in that Þnancially integrated economies were

shown to be specialized, and less synchronized as a result. There was however no evidence

on a direct link between business cycles synchronization and Þnancial integration. In what

follows, I use alternative measures to investigate the robustness of these conclusions.

Table 6 reports three-stage least squares estimates for the system (1)-(2)-(3), where

the composite index of capital account restrictions is used in column (i), the index of risk-

sharing introduced in Kalemli-Ozcan et al (2002) is used in column (ii), and two measures

of LMF are used in the last two columns. Table 6 conÞrms overall that Þnancial integration

results in specialization, but provides further evidence suggesting that Þnancial integration

also affects cycle synchronization directly, and positively. This direct effect seems to become

signiÞcant when measures of effective Þnancial integration are used, rather than mere indices

of restrictions.

SpeciÞcation (i) uses the composite index of capital account restrictions issued by

AREAER, similar to the index in Table 5. Results are almost identical: Þnance has an

indirect, but no direct effect on cycles. The other channels are unchanged. When Þnancial

integration is measured by an index of (effective) risk-sharing between countries in speciÞca-

tion (ii), however, the results are reversed: Þnancial integration results in more synchronized

cycles, but there is no substantial indirect specialization effect. Again, other results remain

unchanged. The last two columns report results corresponding to LMF , which tends to

be high between economies with differing net foreign positions, presumably more likely to

exchange capital than two debitors� or creditors� countries. In speciÞcation (iii), LMF is
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computed on the basis of accumulated current account whereas it uses the accumulated

net stock of direct investment, equity and debt in speciÞcation (iv). Finance-induced spe-

cialization is signiÞcant in both cases, while the last column provide further support for a

positive direct channel. In speciÞcation (iv), both the direct and indirect effects of Þnance

are also large economically. Other channels are unchanged relative to Table 5.

Overall, the picture painted by Table 6 is that of a substantial role for Þnancial in-

tegration in affecting business cycles synchronization. While indices of capital account

restrictions imply an important Þnance-induced specialization effect, measures of effective

Þnancial integration provide evidence of a direct positive channel from K to ρ. This is

particularly true between economies with large differences in their net positions in FDI, eq-

uities and debt. The measures of LMF in speciÞcations (iii) and (iv) are both warranted in

theory. Nevertheless, there is anecdotal support for the view that the real effects of reversals

in Þnancial ßows tend to go through asset holdings.56 In particular, (unreported) results

suggest that these real effects work through FDI ßows.57 In the next section, I investigate

whether the importance of the Þnancial channel is conÞrmed across U.S. States.

3.4 The Channels between U.S States

Table 7 reports three-stage least squares estimates for U.S states data. Since no data are

available on direct trade ßows between U.S states, equation (2) is subsumed in implementing

a gravity model to predict inter-state trade. This does not come at zero cost. First of

all, all results depend on the reliability of a gravity model for inter-state trade. Luckily,

the descriptive statistics in Table 3 do not seem out of line, as indeed the route between

California and New York is probably amongst the most heavily traded within the U.S. The

gravity model has reached almost universal validity, and is probably particularly appropriate

for intranational data given the absence of any tariffs: it is hard to think of any impediments

to commerce between U.S states that are not related to geography. Second, not having any

estimates for the coefficients β in equation (2) prevents a separate assessment of the effects

of inter- and intra-industry trade on ρ.

On the upside, however, a dataset where trade treatment to all third parties can be

56See for instance the �sudden-stop� literature, pioneered by Mendoza (2001).
57The signiÞcant estimate of α3 in speciÞcation (iv) prevails when LMF is computed on net FDI position

only, but becomes insigniÞcant for indices based on equity or debt only.
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taken as equal in the cross-section is a precious gift, since it helps quantifying the extent of

a potentially important bias. Anderson and van Wincoop (2002) have shown that bilateral

trade ßows are heavily inßuenced by the trade treatment each party is imposing on the

rest of the world. Correcting for this �multilateral resistance� effect is crucial when inves-

tigating the determinants, as well as the impact of bilateral trade. The previous estimates

of α1 in equation (1) may have suffered from this bias, to an extent that estimates based

on intranational data can help evaluate. Finally, inter-state data provides an important

robustness check. Indeed: the data is coming from completely different sources, the sectoral

information is more disaggregated, the sample universe is more complete, as there is data

on the whole of an economic entity, and the measure of Þnancial integration is conceptually

and practically different from an index of capital account restrictions.

Yet, as Table 7 reports, the results are largely unchanged. Perhaps the largest alter-

ation in the results pertains to the estimates for α1, which are still signiÞcantly positive

but much smaller in magnitude. Recall that, given the manner in which inter-state trade

was simulated, there is no way of discriminating between inter- and intra-industry trade.

Estimates for α1 are however almost half those implied by international data. Doubling

inter-state trade (as predicted by a gravity model) results in GSP correlations being higher

by 0.021, which is well into the range implied by standard (real) international business cy-

cles models with plausible parameters. This suggests the bias demonstrated by Anderson

and van Wincoop (2002) is prevalent in the international dataset. But trade does affect

signiÞcantly cycles synchronization even after it is corrected for.

The other coefficients, however, remain largely unaffected by the use of an alternate

dataset. In particular: (i) states with similar specialization patterns do display signiÞcantly

more synchronized GSP, and quite remarkably the estimates for α2 in Table 7 are not sig-

niÞcantly different from their equivalent in Tables 5 or 6. Specialization patterns continue

to be an economically and statistically important determinant of business cycles synchro-

nization. (ii) States with high risk-sharing, as measured by an index of income insurance,

tend also to be more synchronized even though they also become more specialized. Both

these channels remain signiÞcant in all speciÞcations, in a way that is reminiscent of Table

6 when a measure of effective Þnancial integration was used. (iii) Inter-state trade seems

to result in less specialized states, a somewhat surprising outcome that already obtains in

the international data. It is however not robust, as the next section shows.
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The channels between trade, Þnance, specialization and synchronization are stronger

between states than between countries, although not qualitatively different. Panel C in

Table 8 presents the estimated direct and indirect linkages between the four variables of

interest, although no channel involving an estimate of the βs can be obtained given the

simulated trade data. The most remarkable difference with panel B has to do with the

signiÞcant channel from risk-sharing to ρ: Þnancial integration results in specialization, and

thus less correlated cycles. The signiÞcance of this coefficient summarizes the results in

Kalemli-Ozcan, Sorensen and Yosha (2001 and 2002). But the approach here also shows

the presence of a direct link between Þnancial integration to cycles synchronization, which

in the intranational data is positive at the one percent conÞdence level. Indeed the estimates

in panel C suggest that Þnancial integration has an overall positive effect on business cycles

synchronization.

Finally, the lower panel of Table 7 presents some robustness analysis for inter-state data.

In particular, three checks are performed. First the possibility that the economic size of each

state be independently and signiÞcantly affecting ρ is investigated, but without any sizeable

changes. Second the Hodrick-Prescott Þlter is used to isolate the cyclical component of

GSP when computing ρ (and the indices of risk-sharing), again without any sizeable effects.

Third the GMM estimator described in section 2 is implemented instead of TSLS. This

affects the estimates of Þnancial integration�s specialization effect, γ2, which then becomes

non-signiÞcantly different from zero. The next section extends this sensitivity analysis to

the results pertaining to international data.

4 Robustness

In this section, I subject the estimation to seven robustness checks: (a) all estimations

are run implementing the GMM simultaneous estimator described in Section 2. (b) I use

the alternative measure for bilateral trade T 2, deÞned in Section 2. (c) I use the Hodrick-

Prescott Þlter to isolate the cyclical component of GDP. (d) I use an alternative measure of

specialization SY B, based on one-digit value added data covering all sectors in the economyt,

and issued by the UN. (e) I use yearly rather than quarterly data to compute business cycles

correlations. (f) I control for convergence in monetary policies. (g) I control for the size of
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countries in equation (1). All results are reported in Table A9 in the Appendix.58

4.1 GMM Estimates

The Þrst speciÞcation in Table A9 implements the exact same speciÞcation as in section

3.2, but using a GMM estimator instead of Three-Stage Least Squares. The results are very

similar, usually stronger both economically and statistically, with the notable exception of

α1, which is not signiÞcantly different from zero. This does not appear to be a robust fact,

though, as the next sub-section argues.

4.2 Alternative Measure of Trade

The second speciÞcation in Table A9 contains the alternative measure of trade T 2 introduced

in Deardorff (1998). T 2 is not scale dependent, which manifests itself in the sudden reversal

of the size variable in I2 (namely GDP product). This measure of trade does once again

affect directly cycles correlations, with an estimate for α1 in line with earlier results. Results

pertaining to other channels are unchanged: they are, if anything, once again stronger than

in the TSLS case with T 1. Note also that T 2 does not appear to correlate at all with

specialization patterns, conÞrming the sensitivity of the earlier negative point estimates.

4.3 Hodrick-Prescott Filter

SpeciÞcation (iii) in Table A9 uses the Hodrick-Prescott Þlter to isolate the cyclical compo-

nent of GDP ßuctuations. None of the results change signiÞcantly, except for the correlation

between trade and specialization (β1), which becomes insigniÞcant here as well.

4.4 All Sectors

The last column in Table A9 Panel a reports estimates when S is computed using sectoral

value added at the one-digit level, but for all sectors in the economy, as issued by the

UN. The main difference has to do with the (much) larger magnitude of α2, the effect of

specialization on cycles correlation. The coefficient on K in equation (1) does also become

signiÞcantly negative, suggesting the absence of a direct effect from K to ρ in Table 5 might

have been due to focusing on manufactures only.

58There is a potentially important check missing from this list. Is the evidence robust over time? The
exercise does however require substantially different data (e.g. time-varying instruments for bilateral trade)
and methods (e.g. non-parametric density estimations for the cross-section of bilateral cycle correlations).
As a result, I leave the treatment of this question to a companion paper, where I show that the time-series
evidence leads to similar conclusions.

25



4.5 Yearly Data

The second panel of Table A9 reproduces the previous four checks, but using yearly data

since 1960 to compute cycles correlations. The estimates are virtually identical to those in

the Þrst panel.

4.6 Monetary Policy

The Þrst two speciÞcations in Table A9 Panel c report estimates where convergence in

monetary policies is proxied and controlled for in equations (1) and (2). Identifying mone-

tary policy is the object of an enormous literature, whose purpose is to track the effect of

exogenous monetary policy decisions over time. There is fortunately no purpose in being

that ambitious in the present context. Rather, this sub-section purports to ensure that the

channels identiÞed in the previous section are not but a manifestation of similar monetary

policies. Note that this is unlikely, for, while converging monetary policies, manifested

by a stable exchange rate for instance, are known to result in more trade and more syn-

chronized business cycles, there is no obvious theoretical link with countries� specialization

patterns.59 In other words, these controls will most likely affect the estimates of α1 only.

Furthermore, the fact that intranational results are almost identical to international ones

suggests monetary policy is not driving the results in this paper.

SpeciÞcations (ix) and (x) in Table A9 control for the volatility in the (growth rate of

the) nominal exchange rate, and for Þve-year averages of inßation differentials, respectively.

Once again, the results are unchanged. It is interesting to notice that the effects of a stable

exchange rate and/or small inßation differentials seem to work through trade, as trade is

estimated to signiÞcantly increase in the face of stable and similar monetary policies.

4.7 Size

SpeciÞcations (xi) and (xii) in Table A9 report estimates once the relative size of the two

economies is controlled for in equation (1). The idea behind this control is to check whether

country size continues to have a direct impact on business cycles correlation, beyond the

indirect channels via trade or specialization, and to verify that the results carry through.

Once again, the results are unchanged: large countries are indeed more synchronized, but

it is happening indirectly because they tend to trade more.60

59See for instance Rose (2000) on the effects of monetary union.
60 I also veriÞed that another potential effect of relative size did not matter, namely the gap between the

two countries� sizes. Indeed, very small economies could potentially be inherently highly correlated with
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5 Conclusion

This paper estimates a system of simultaneous equations to disentangle the complex inter-

actions between trade, Þnance, sectoral specialization and business cycles synchronization.

A large theoretical and empirical literature is referred to in choosing the sets of instruments

necessary to achieve identiÞcation. Simultaneity, implicit in most theories, is also reveal-

ing empirically, as summarized on Figure 2. The overall effect of trade on business cycles

synchronization is conÞrmed to be strong, but a sizeable portion is found to actually work

through intra-industry trade (denoted by a negative sign going from specialization to trade

integration on Figure 2). Estimates of the link between inter -industry trade and cycles

correlations, substantially smaller in magnitude, are consistent with existing models, thus

arguably solving the trade-comovement anomaly. As previously documented, though never

directly, trade-induced specialization has but a weak effect on cycles synchronization.

Patterns of specialization have a sizeable direct effect on business cycles correlation, as

two economies with a similar economic structure are signiÞcantly more correlated ceteris

paribus. This is shown to happen mostly because economies grow through evolving stages

of diversiÞcation, and in spite of the specialization effects induced by Þnancial integration.

Finally, business cycles in Þnancially integrated regions are signiÞcantly more synchronized,

ceteris paribus. This remains true even though Þnancial integration tends to result in more

specialized economies, and less synchronized cycles as a consequence.

The results obtain across countries and U.S states. They hold for a variety of sectoral

datasets, collected at different aggregation levels, for various measures of Þnancial inte-

gration and trade linkages, and for various Þltering methods. They suggest an additional

item on the list of criteria characterizing Optimal Currency Areas, namely the economic

structure of the putative member countries. They also provide some guidance on desirable

strategies to model international business cycles, namely allowances for trade within the

same industry, and international capital ßows that are coordinated internationally.

a large neighbour, for reasons outside of the system estimated here. This does not happen either, as this
alternative measure has no direct effect on ρ.
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Appendix: Sensitivity Analysis

Table A9 Panel a: Sensitivity Analysis

(i) T 1 (ii) T 2 (iii) HP Filter (iv) SY B
(1) Correlation ρ

T 0.021 (0.90) 0.062 (2.37) 0.048 (3.01) 0.070 (2.66)
S -0.636 (5.92) -0.935 (11.29) -0.275 (4.31) -0.771 (9.47)

Capital Account 0.032 (0.91) -0.030 (0.83) -0.018 (0.71) -0.084 (2.25)
R2 0.074 0.082 0.048 0.208
(2) Trade T

Distance -0.669 (12.41) -0.864 (19.20) -0.866 (19.72) -0.906 (14.58)
Border 0.283 (2.62) 0.177 (1.28) 0.330 (2.42) 0.262 (1.33)

Language 0.341 (3.24) 0.646 (5.12) 0.670 (5.27) 0.761 (5.01)
GDP Product 0.263 (6.69) -0.144 (4.73) -0.162 (5.31) -0.143 (3.57)

S -2.000 (5.97) 0.266 (1.03) 0.408 (1.58) -0.028 (0.08)
R2 0.572 0.647 0.649 0.629
(3) Specialization S
GDP/cap Product -0.090 (4.95) -0.153 (8.72) -0.186 (9.27) -0.201 (6.73)

GDP Gap 0.962 (4.87) 0.385 (1.79) 0.691 (2.70) 1.313 (4.57)
T -0.098 (6.70) 0.000 (0.03) 0.017 (0.97) 0.042 (1.54)

Capital Account -0.071 (3.39) -0.089 (3.48) -0.088 (3.55) -0.086 (2.27)
R2 0.289 0.308 0.327 0.301

Notes: All estimations are run using the GMM - Simultaneous Equation method described in Section

2. t-statistics reported between parentheses. SpeciÞcation (ii), (iii) and (iv) use T 2. SpeciÞcation

(iii) and (iv) use HP-Þltered series.

28



Table A9 Panel b: Sensitivity Analysis (cont.) - Yearly Data

(v) T 1 (vi) T 2 (vii) HP Filter (viii) SY B
(1) Correlation ρ

T 0.028 (1.64) 0.064 (3.47) 0.079 (3.41) 0.099 (2.42)
S -0.536 (6.68) -0.742 (13.39) -0.819 (11.77) -1.427 (12.08)
K -0.039 (1.60) -0.085 (3.43) -0.026 (0.92) -0.064 (1.06)

R2 0.177 0.187 0.178 0.201
(2) Trade T

Distance -0.689 (13.03) -0.848 (18.89) -0.859 (19.22) -0.918 (14.46)
Border 0.282 (2.51) 0.209 (1.52) 0.192 (1.39) 0.533 (2.65)

Language 0.338 (3.18) 0.649 (5.35) 0.617 (5.01) 0.811 (5.52)
GDP Product 0.258 (6.66) -0.142 (4.64) -0.141 (4.62) -0.133 (3.28)

S -1.958 (5.95) 0.275 (1.06) 0.378 (1.46) -0.141 (0.41)
R2 0.582 0.648 0.649 0.617
(3) Specialization S
GDP/cap Product -0.094 (5.14) -0.149 (8.11) -0.169 (8.78) -0.150 (5.51)

GDP Gap 1.005 (5.15) 0.422 (1.92) 0.635 (2.71) 0.969 (4.13)
T -0.094 (6.57) 0.009 (0.48) -0.003 (0.16) 0.019 (0.70)
K -0.069 (3.34) -0.092 (3.54) -0.088 (3.47) -0.081 (2.16)

R2 0.293 0.295 0.311 0.301

Notes: All estimations are run using the GMM - Simultaneous Equation method described in Section

2. t-statistics reported between parentheses. SpeciÞcation (ii), (iii) and (iv) use T 2. SpeciÞcation

(iii) and (iv) use HP-Þltered series.
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Table A9 Panel c: Sensitivity Analysis (cont.)

(ix) NER (x) Inßation (xi) T 1 (xii) T 2

(1) Correlation ρ
T 0.037 (1.27) 0.020 (0.50) 0.053 (2.38) 0.086 (3.74)
S -0.378 (3.37) -0.492 (4.09) -0.268 (1.73) -0.438 (3.23)
K 0.062 (1.43) 0.041 (0.96) 0.094 (2.05) 0.054 (1.25)

Monetary Policy -0.031 (0.93) -0.015 (0.63)
Size 0.028 (1.44) 0.045 (2.17)

R2 0.092 0.073 0.118 0.121
(2) Trade T

Distance -0.524 (3.42) -0.380 (1.80) -0.703 (13.33) -0.877 (19.56)
Border 0.725 (1.80) 0.845 (1.93) 0.288 (2.59) 0.112 (0.79)

Language 0.383 (1.43) 0.344 (1.21) 0.366 (3.41) 0.659 (5.14)
GDP Product -0.022 (0.19) 0.014 (0.12) 0.254 (6.57) -0.159 (5.11)

S -1.540 (3.37) -1.507 (2.72) -1.842 (5.60) 0.366 (1.41)
Monetary Policy -0.358 (2.05) -0.223 (1.81)

R2 0.389 0.333 0.593 0.648
(3) Specialization S
GDP/cap Product -0.120 (5.56) -0.115 (5.43) -0.106 (5.40) -0.181 (9.48)

GDP Gap 0.383 (1.52) 0.355 (1.46) 1.137 (5.25) 0.672 (2.67)
T -0.077 (4.91) -0.081 (5.21) -0.091 (6.24) 0.009 (0.50)
K -0.104 (4.29) -0.104 (4.30) -0.070 (3.34) -0.092 (3.73)

R2 0.324 0.319 0.299 0.322

Notes: All estimations are run using the GMM - Simultaneous Equation method described in Section

2. t-statistics reported between parentheses. Size in equation (1) is measured by the (log) GDP

product. GDP correlations are computed using quarterly data. SpeciÞcations (ix), (x) and (xi) use

T 1.
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Table 1A: Summary Statistics across Countries

Mean Min Max Std. Dev. N.Obs
ρQ 0.193 -0.586 0.887 0.310 276
ρY 0.201 -0.357 0.790 0.245 276
T 1 0.004 7.22 x 10−5 0.069 0.007 276
T 2 0.285 0.013 5.347 0.489 276
SY B 0.380 0.143 0.747 0.125 171
SMfg 0.540 0.150 0.976 0.159 276

Table 1B: Summary Statistics across States (1275 obs)

Mean Min Max Std. Dev.
ρ 0.266 -0.896 0.968 0.387
S 0.577 0.201 1.339 0.200

Table 2A: Unconditional Correlations across Countries

ρQ ρY T 1 T 2 SY B SMfg
ρQ 1.000
ρY 0.743 1.000
T 1 0.324 0.437 1.000
T 2 0.163 0.262 0.848 1.000
SY B -0.414 -0.469 -0.187 0.032 1.000
SMfg -0.250 -0.410 -0.228 -0.027 0.476 1.000

Table 2B: Unconditional Correlations across States

ρ S
ρ 1.000
S -0.279 1.000
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Table 3: Selected Minima and Maxima

Correlation Trade
-0.586 Norway - Portugal 7.22 x 10−5 Australia - Peru
-0.522 Philippines - S.Africa 7.40 x 10−5 Norway - Philippines
-0.471 Israel - US 8.43 x 10−5 Norway - Peru
0.839 Switzerland - Nlds 0.029 France - Germany
0.862 Belgium - Italy 0.031 Germany - Nlds
0.867 US - Canada 0.074 Belgium - Nlds
-0.896 Texas - S. Dakota 17.06 Vermont - Wyoming
-0.894 Conn. - S.Dakota 17.94 Vermont - S.Dakota
-0.808 Rhode Isl. - S.Dakota 18.92 Vermont - Alaska
0.964 Mass. - Maine 64.36 New York - Penn.
0.967 Florida - Maine 66.95 California - Texas
0.968 Florida - Virginia 67.54 California - New York

Specialization Financial Integration
0.143 Australia - Canada 0 Mexico - US
0.155 Netherlands - Canada 0 Canada - US
0.157 UK - France 0 Mexico - Canada
0.653 Israel - Mexico 2 Italy - S.Africa
0.692 Norway - Philippines 2 UK - S.Africa
0.747 Israel - Philippines 2 Nlds - Japan
0.201 Indiana - Ohio 0.247 Nebraska - Virginia
0.231 Arizona - Florida 0.287 Kentucky - S.Dakota
0.242 Minnesota - Wisconsin 0.319 California - Rhode Island
1.295 DC - S.Dakota 1.506 Alaska - Wyoming
1.331 DC - Wyoming 1.554 Alaska - Louisiana
1.339 DC - Delaware 1.638 Alaska - New Mexico

Notes: Correlations are based on Band-Pass Þltered quarterly data. Trade is based on T 1for inter-

national data, and a Þtted gravity model for intranational data. Specialization is based on UNYB

international data, and BEA intranational data. Financial integration is K, a binary variable cap-

turing capital account restrictions across-countries, and RS, the extent of income insurance across

states.
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Table 4: Equation-by-equation Estimations

(i) OLS (ii) IV (iii) OLS (iv) IV
(1) Correlation ρ

T 0.077 (6.00) 0.115 (7.55) 0.064 (4.25) 0.083 (3.73)
S -0.123 (1.92) -0.217 (1.92)
K -0.019 (0.57) 0.026 (0.77)

R2 0.116 0.089 0.124 0.100
(2) Trade T

Distance -0.975 (19.34) -0.970 (17.43) -0.922 (15.36)
Border 0.038 (0.17) 0.119 (0.48) 0.041 (0.16)

Language 0.325 (2.23) 0.347 (2.02) 0.248 (1.36)
GDP Product 0.261 (9.68) 0.231 (7.26) 0.166 (4.15)

S -0.401 (2.22) -1.197 (3.62)
R2 0.701 0.697 0.674
(3) Specialization S
GDP per capita Product -0.139 (6.02) -0.119 (4.79) -0.185 (7.74) -0.163 (6.34)

GDP Gap 0.613 (2.21) 0.524 (1.86) 0.783 (2.81) 0.671 (2.36)
T -0.051 (3.64) -0.074 (4.17) -0.047 (3.37) -0.073 (4.14)
K -0.102 (3.39) -0.106 (3.51)

R2 0.269 0.267 0.347 0.338

Notes: Intercepts are not reported. All variables are in logs, excepted binary ones and correlation

coefficients. The instruments in the IV estimations are the gravity variables, K and the exogenous

determinants of specialization, which is based on manufacturing sectors only. t-statistics between

parentheses.
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Table 5: Simultaneous Estimations

(i) SUR (ii) TSLS (iii) SUR (iv) TSLS
(1) Correlation ρ

T 0.102 (7.97) 0.122 (8.07) 0.083 (5.66) 0.074 (3.32)
S -0.132 (2.09) -0.298 (2.67)
K 0.020 (0.63) 0.011 (0.35)

R2 0.105 0.078 0.116 0.083
(2) Trade T

Distance -0.968 (19.67) -0.946 (19.39) -0.908 (16.93) -0.815 (14.49)
Border 0.053 (0.25) 0.062 (0.30) 0.147 (0.62) 0.152 (0.69)

Language 0.359 (2.54) 0.367 (2.68) 0.394 (2.42) 0.401 (2.58)
GDP Product 0.275 (10.51) 0.278 (10.88) 0.232 (7.57) 0.216 (5.66)

S -0.820 (4.68) -1.470 (4.54)
R2 0.701 0.700 0.688 0.640
(3) Specialization S
GDP/capita Product -0.131 (5.75) -0.122 (4.98) -0.167 (7.24) -0.144 (6.11)

GDP Gap 0.666 (2.42) 0.691 (2.49) 0.946 (3.51) 1.098 (4.26)
T -0.061 (4.37) -0.074 (4.24) -0.071 (5.26) -0.079 (4.68)
K -0.096 (3.28) -0.074 (2.62)

R2 0.273 0.266 0.336 0.322

Notes: Intercepts are not reported. All variables are in logs, excepted binary ones and correlation

coefficients. The instruments in the IV estimations are the gravity variables, K and the exogenous

determinants of specialization, which is based on manufacturing sectors only. t-statistics between

parentheses.
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Table 6: Alternative Measures of Financial Integration

(i) Restrictions (ii) Risk Sharing (iii) Cum.CA (iv) NFA
(1) Correlation ρ

T 0.073 (3.33) 0.090 (3.52) 0.070 (3.13) 0.074 (3.27)
S -0.321 (2.93) -0.352 (2.24) -0.388 (2.75) -0.294 (2.31)
K -0.037 (0.92) 0.087 (2.38) 0.117 (0.75) 0.224 (3.51)

R2 0.085 0.103 0.054 0.106
(2) Trade T

Distance -0.828 (16.02) -0.731 (10.55) -0.855 (15.96) -0.872 (16.30)
Border 0.061 (0.30) 0.037 (0.18) 0.037 (0.18) 0.041 (0.20)

Language 0.317 (2.42) 0.214 (1.59) 0.330 (2.45) 0.327 (2.44)
GDP Product 0.218 (5.85) 0.197 (3.29) 0.213 (5.15) 0.224 (5.44)

S -1.239 (3.89) -2.269 (3.68) -1.079 (2.83) -0.898 (2.34)
R2 0.674 0.578 0.687 0.695
(3) Specialization S
GDP/capita Product -0.166 (6.74) -0.090 (3.70) -0.127 (5.77) -0.144 (6.31)

GDP Gap 0.971 (3.90) 0.765 (2.84) 0.687 (2.70) 1.088 (4.14)
T -0.076 (4.72) -0.085 (4.74) -0.068 (4.29) -0.074 (4.57)
K -0.168 (4.64) -0.020 (0.77) 0.491 (4.54) 0.213 (4.23)

R2 0.331 0.256 0.340 0.335

Notes: Intercepts are not reported. All estimations are run using TSLS, with the gravity variables,K

and the exogenous determinants of specialization as instruments. Restrictions denotes the composite

index for capital account restrictions from AREAER. Risk-Sharing denotes the index proposed by

Kalemli-Ozcan et al (2002). Cum. CA denotes the net cumulated current account, whereas NFA

denotes the net foreign position in FDI, equity and debt, both from Lane and Milesi-Ferretti (2001),

and measured in 1980. t-statistics between parentheses.
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Table 7: US States

(i) TSLS (ii) TSLS (iii) TSLS
(1) Correlation ρ

�T 0.031 (13.74) 0.032 (14.09) 0.031 (13.84)
S -0.351 (8.49) -0.326 (7.64)

Risk Sharing 0.063 (2.28) 0.051 (1.86)
Size -0.049 (3.51)

R2 0.176 0.267 0.277
(3) Specialization S
GDP per capita Product -0.185 (17.22) -0.206 (18.21) -0.206 (18.23)

GDP Gap 0.400 (9.55) 0.405 (9.09) 0.404 (9.08)
�T -0.033 (17.66) -0.035 (17.96) -0.035 (17.97)

Risk Sharing 0.050 (2.81) 0.050 (2.81)
R2 0.628 0.624 0.624

Table 7: US States (cont.)

(iv) HP (v) GMM
(1) Correlation ρ

�T 0.029 (12.65) 0.028 (7.44)
S -0.571 (13.11) -0.571 (8.52)

Risk Sharing 0.140 (4.95) 0.142 (4.60)
Size -0.056 (3.94) -0.042 (2.47)

R2 0.338 0.341
(3) Specialization S
GDP per capita Product -0.205 (18.33) -0.460 (8.03)

GDP Gap 0.406 (9.23) -0.131 (0.99)
�T -0.035 (17.98) -0.103 (6.46)

Risk Sharing 0.050 (2.81) 0.014 (0.44)
R2 0.624 0.471

Notes: Intercepts are not reported. All variables are in logs, excepted binary ones and correlation

coefficients. Trade between states is a Þtted value implied by a gravity model estimated on cross-

country data; in particular, �T = −1.355∗ ln(Distance) + 1.057∗ ln(GDP Product) − 0.635∗
ln(Population Product) − 29.834. t-statistics between parentheses. Risk Sharing measures income
insurance between US states, and reports the pairwise sum of β from the regression lnGSPt−
lnyt = α+βlnGSPt, where the cyclical component of all variables is isolated using the Baxter-King

Þlter (except in (iv) and (v)). Size is measured by the pairwise discrepancy in GSP.
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Table 8A: Channels to Business Cycles Synchronization

Direct Indirect
(1) Trade
Intra-Industry Trade α1 β1
Geographic Trade α1 β2
via Specialization α2 γ1

(2) Specialization
Trade Induced α2 γ1

Finance Induced α2 γ2
Stages of DiversiÞcation α2 γ3

via Trade α1 β1
(3) Finance
Financial Integration α3

via Specialization α2 γ2

Table 8B: Channels to Business Cycles Synchronization - International Data

Direct Indirect
(1) Trade

Intra-Industry Trade -0.108 (0.008)
Geographic Trade 0.105 (0.000)
via Specialization 0.024 (0.024)

(2) Specialization
Trade Induced 0.024 (0.024)

Finance Induced (CAPA) 0.022 (0.060)
Stages of DiversiÞcation -0.343 (2.72)

via Trade -0.108 (0.008)
(3) Finance

Capital Account 0.011 (0.727)
via Specialization (CAPA) 0.022 (0.060)
Table 8C: Channels to Business Cycles Synchronization - Intranational Data

Direct Indirect
(1) Trade
Intra-Industry Trade N/A
Geographic Trade N/A
via Specialization 0.020 (0.00)

(2) Specialization
Trade Induced 0.020 (0.00)

Finance Induced -0.029 (0.01)
Stages of DiversiÞcation -0.694 (0.00)

via Trade N/A
(3) Finance
Financial Integration 0.140 (0.00)

via Specialization -0.029 (0.01)

Notes: P-values between parentheses.
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Figure 1: Direct and Indirect Channels 
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Figure 2: Direct and Indirect Channels  
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