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Bilateral trade deficits are a perennialpolicy
issue. FormerDeputy AssistantU.S. TradeRepresentative for Japan and China, Merit Janow
(1994 p. 55), notes that duringthe first George
Bush administration, "High deficits coupled
with the continuingallegations from U.S. business interests about the closed nature of the
Japanese market were resulting in serious domestic political pressures for improved access
to the Japanese market." Recently Robert C.
Feenstra et al. (1998 p. 1) made similar comments vis-'a-visChina:"Some analysts have interpreted the large U.S.-China bilateral trade
deficit as prima facie evidence of unacceptably
high levels of protectionismin China, and have
advocatedstringententryconditionsfor China's
admission into WTO."
Given the policy salience of bilateral trade
deficits, it is peculiar that no one has ever examined them empirically for a broad set of
countries.One reason for the scant study is that
economists are naturally(and sensibly) loath to
accept the terms of the policy debate, which
considersbilateraltradedeficitsipso facto harmful. A second reason is that economists believe
there may be very naturalexplanationsfor bilateral imbalances. One such explanationfinds
its origins in macroeconomic identities that
equate current-accountdeficits to an excess of
investment over saving. From this, it may be
argued that bilateral imbalances will arise naturally in trade between countries in aggregate
surplus and those in aggregate deficit. Indeed,
this is the principalexplanationthat the profession has given policymakers, and it forms the
foundation of many U.S. bilateral trade initiatives such as the StructuralImpedimentsInitiative and the Frameworktalks. Janow (1994 p.
55) observes that "therewas (and is) little disagreementamong economists that the causes of
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large aggregateand bilateral deficits are largely
attributableto macroeconomic factors" [italics
added]. A second account may rely on what
may be termed "triangulartrade," in which
cross-country differences in the patterns of
demand and supply mean that a country will
run bilateral deficits with those countries that
are unusually importantsuppliers of the goods
for which the deficit country happens to be an
unusually strong demander.
In this paper, we use the canonical "gravity
model" of bilateral trade to form predictions
about bilateraltradebalances. We develop two
key variants of the model, in which bilateral
tradeimbalancesarisedue to aggregatemacroeconomicimbalancesor dueto "triangular
trade,"and
we implementthese empiricallyfor a broadset of
countries.Ourresultspainta dismalpicture.The
central explanationsthat economists provide to
explain bilateral balances perform miserably.
There are two key failures.First, actualbilateral
trade imbalances are much larger than those
predicted; there is a "mystery of excess trade
balances."Second, even afterwe allow for both
macroeconomic imbalances and idiosyncrasies
in the structureand levels of demand and production, the models performpoorly in explaining bilateral trade balances. These failures of
economists' standardexplanations of bilateral
trade imbalances requirethat we move beyond
the simple gravity frameworkto consider alternative explanations:homogeneousgoods, highly
specializedintermediates,and the role of policy.
I. Theory
The dominant intellectual paradigm for understandingbilateral trade patterns is the socalled gravity model of trade. This then also
seems an appropriatestartingpoint for making
sense of bilateral trade imbalances. We will
startwith a very simple model thatignores trade
frictions, incorporating these explicitly only
when we turn to empirics.
Let Xc be GDP in countryc, and let sc be its
share of world spending. Let world GDP be
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Xw = E, X,. Assume that consumers in each
country have identical homothetic preferences,
that trade is perfectly free, and that consumers
perceive goods in different countries to be distinct goods. Then we can write exports from c
to c' as:

its GDP arising in sector i. Then it is straightforwardto show that the bilateraltradebalance
between c and c' is given by:
(5)

TCC=

[aic, (

-

This also allows a very simple statementof the
bilateraltrade balance:
TCC-ECC' -C'C = Sct

c-Sc,

If we let TDC be country c's aggregate trade
deficit, then country c's share of spending can
be written as:
SC=

(3)

Xc + TDC
Xxw c

If we let tdc be country c's aggregate trade
balance scaled by world GDP, then the bilateral
trade balance becomes:
(4)
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That is, bilateral trade imbalances arise exclusively as a resultof aggregate tradeimbalances.
A special case of this would be when all countries run balanced trade in the aggregate (i.e.,
0 Vc). In this last case, all bilateral
tdc
balances would likewise be zero. A perspective
such as that embodied in equation (4) could
rationalizea claim thatit is naturalfor a country
running an aggregate trade deficit, such as the
United States, to runlarge bilateraldeficits with
a country running aggregate trade surpluses,
such as Japan.
So far our theory has ruled out the possibility
that the structureof demand may vary across
countries, which becomes relevant when the
industrialstructureof countrieslikewise differs.
This is the setting in which "triangulartrade"
could be important.To make sense of this, let
aic be country c's share of its own spending
devoted to industryi and let ic be the shareof

aic(

X TDC)+px

In such a case, bilateraltradeimbalancesmay
arise, as before, due to the countries' aggregate
imbalances. The new forces come from the interaction of differential structure in demand
(aic) and supply (ic). The new forces are
easier to see if we restrict the aggregate balances to be zero, which allows the following
simplification:
(6)

TCC=

> [tic

a-aic4ic](

X

)

Because aic and 4ic are shares, equivalence
across c and c' either in demandor production
structurewould have the consequence that aggregatebalance ensures bilateralbalance. However, when countries differ in their demand
structures and also differ in their production
structures,bilateral imbalances are quite natural, even if the countries are in aggregate balance. Obviously to be in aggregate balance
requires that bilateraldeficits with some countries be offset with surpluses with other countries, hence rationalizing the triangular-trade
explanationfor bilateraltrade deficits.
To summarize,we have developed a theory
of bilateral trade balances within the paradigmatic model of bilateral trade, the gravity
model. If all countriesrun balancedtradein the
aggregateand either the structureof demandor
of productionis common across countries,then
all bilateral balances are predicted to be zero.
Aggregate trade imbalances alone suffice to
give rise to bilateral trade imbalances, as per
equation (4). If there are aggregatetradeimbalances and differencesin the structureof demand
or production, then the bilateral balances are
given by equation (5). If aggregate trade is
balanced, bilateral imbalances can still arise
if both demand and production patterns vary
across countries, as in equation (6).

II. Empirics
The empirical question we examine can be
stated simply. How successful is the gravity
model and simple amendments, as embodied
above in equations(1)-(6), in explaining actual
bilateraltradebalances?We begin with the simpler model, based on equation(4), which traces
bilateral imbalances to macroeconomic imbalances and then move on to consider triangular
trade, as in equation (5).
Our data include exports and output for a
sample of 61 countries and 30 industriesat the
three-digit ISIC level for manufacturing,agriculture, and mining. Sources for the data are
Feenstra et al. (1997), United Nations (1997),
United Nations IndustrialDevelopmentOrganization (1999), and Shang-JinWei (1996), and a
more detailed descriptionis available from the
authorsupon request.The key variablesare standardin the gravity literature.The dummy variableFTAECis unityif bothmembersof a country
pair were partof NAFTA or the EC. REMOTE
is an inverse distance-weighted average of
rest-of-world GDP's. DISTCC,is the bilateral
distance between countries c and c', and
ADJCC,is an indicator variable for a common
border.We can write a gravityspecificationthat
controls for these additionalfactors as follows:
(7)

MAY2002

AEA PAPERSAND PROCEEDINGS

172

ln ECC= go + Ijln(scXc)
+ I321n(DIST,cc)
+ I33ln(REMOTE,)
+ I341n(ADJcc )
+ I351n(FTAECcc ) + Ec.

We begin by estimating equation (7) using
aggregate bilateral exports as our dependent
variable,GDP as our proxy for X, and GDP plus
the current account as our proxy for sc. The
estimation is based on a Tobit procedure.The
fits and coefficient estimates are entirely conventional. We then take the exponential of the
fittedvalues to calculateestimatedbilateralbal- E
We plot these against the
ances,
actual imbalances ECC- EC'Cin Figure 1.
These results may be interpretedas a simple
test of the macroeconomicbalance approachto
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bilateral trade balances. The results reveal an
interesting feature of the data. Had the model
simply not fit well, one would have expected to
see the predicted bilateral balances exhibit a
similar variance to that of the actual balances.
Insteadwe see that, with a few exceptions, our
model predicts balances that are an order of
magnitudesmaller than actual imbalances. The
ratio of the variance of predicted balances to
actual balances is just 0.05. The macroeconomic approachto bilateraltrade balances predicts the correct sign of the bilateral balance
only 54 percentof the time-barely betterthan
a coin flip. Regression evidence confirms the
visual impression:The coefficient of fitted imbalances on actual tradeimbalancesis 0.06 and
the R2 value is 0.07. If we controlfor outliersby
running a median regression, the performance
of the model deterioratesfurther. Variation in
macroeconomic balances just do not explain
bilateraltradebalances.
One hint at the problems in the macroeconomic balance approachcomes from examining
the source of U.S. imports. If macroeconomic
balances were the entire story, then, controlling
for distance, every country should send the
same shareof their exportsto the United States.
However, this is not at all what the data indicate. Considerthe patternsof exports from several East Asian countries. China sent 9 percent
of its exports to the United States, while Hong
Kong and Japansent 23 percentand 37 percent.
respectively. Similar stories can be told for
many bilateraltrade patterns.This underscores
the notion that actual bilateralexport flows are
far more variablethanwhat one might expect by

VOL.92 NO. 2

FEUDS OVERFREE TRADE

173

looking at aggregateabsorptionand production.
This leads to us consider our second standard
approachto understandingbilateraltrade.
An obvious explanationfor the variabilityin
export shares is complementaritiesbetween industrialproductionand demandpatterns.If Japan produces goods that the United States
wants, but China does not, then this can naturally give rise to variations in the deficit. In
orderto test this hypothesis, we added industry
subscriptsto our gravity equationand estimated
it separately for each of 28 three-digit ISIC
manufacturingcategories,as well as for agriculture and mining. Our new specificationis

flows data emerges: there is much more variability in export flows than one might expect
even given the cross-countrydifferences in demand and production patterns. Consider the
case of the third-largestexport sector, electrical
machinery. The United States absorbs 19 percent of the world supply of this industry.However, only 5 percent of Chinese electrical
machinery was shipped to the United States
while the corresponding numbers for Hong
Kong, Japan, and the Philippines stood at 25,
34, and a whopping 54 percent.

I3io+ Pjln(sj,Xj

Bilateral trade balances are an important
source of frictions in internationaltrade relations, so it is importantto understandtheirprovenance. In this paper, we provide an empirical
examinationof two key theories-one based on
macroeconomicbalancesand the otherbased on
triangulartrade.The theories performpoorly in
explainingbilateraltradebalances.Actual bilateral trade balances are vastly larger than those
predictedby theory, a result that may be termed
the "mysteryof the excess tradebalances."The
poor performanceof the model is likewise confirmedby the poor overall fits and the very weak
ability even to predict the sign of the bilateral
trade balances. The failure of these models to
explain actual bilateraltrade balances does not
imply that bilateral protection is the source of
these imbalances. However, it should force internationaleconomists to reflecton the deficiencies of the gravity frameworkin this regardand
to consider alternative explanations (possibly
includingbilateralprotection)for understanding
these mysteries.

(8)

ln EiCC

=

+ I3i2ln(DIST,,')
+ fi3In(REMOTEj)
+ g3i4ln(ADJ,, )

+ I3i5ln(FTAEC,,) + eicc'
Here, Xi, is defined as industry output, and
the share of absorption is defined as output
less net tradein that sector. Once we estimated
this equation, we then took the exponential of
the fitted values to calculate estimated sectoral
bilateralbalances,Ei,, - Eic,. We then summed
these across all sectors and plottedthem against
the actual imbalances ECC'- EC'C This specification employs much more informationin order to predict bilateral flows. Not only do we
allow absorption and output to vary across
countries, but we also now use 180 parameters
instead of five.
We could plot these results, and they would
look slightly betterthan those in Figure 1. This
is not really surprisinggiven the great increase
in parametersand explanatoryvariables. What
is perhapsmore surprisingis that this does not
eliminate the excess-trade-balance phenomenon. The variance of actual trade balances is
still 4.5 times larger than the variance of predicted balances. Moreover,regressingpredicted
bilateral balances against actual balances reveals that the model's predictionpicks up very
little of the variationin the actual balances.
Once again, when we look within sectors, the
same problem that we saw in the aggregate-

III. Conclusion
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