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Abstract

The paper investigates whether higher financial integration leads in gen-
eral to slower current account adjustments. The study estimates theoretically
founded trade balance reaction functions for a panel of seventy countries from
1970-2004. The empirical analysis finds that adjustment in integrated economies
is slower. Consistent with the presented theory the trade balance of integrated
economies is more persistent, responds less strongly to net foreign assets, and
is more sensitive to fluctuations in net output. A sufficiently strong response
to net foreign assets is also a condition for external sustainability. Under high
integration countries appear to stay close to the sustainability limit.
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JEL: F32, F36, F41

1. Introduction

Persistent current account imbalances can be a source of concerns, but can
also be seen as a consequence of higher integration. The intertemporal ap-
proach to the current account states countries use the current account as a
buffer to absorb temporary shocks and to maintain a stable consumption pro-
file. As international integration makes it easier to finance external imbalances,
the current account adjustment in more highly integrated economies should be
slower because of a stronger incentive to spread adjustment over many periods.

The study estimates trade balance reaction functions for a panel of sev-
enty industrial and developing countries from 1970-2004. A small intertemporal
model motivates the empirical specification. People aim for a stable consump-
tion profile and use the current account to absorb transitory shocks. Habit
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formation leads to extra persistence in consumption. International financial in-
termediation is costly and the interest rate increases with the size of external
liabilities. Under low integration the unfavorable effect of large external posi-
tions on financing conditions makes large imbalances unattractive and the trade
balance reverts quickly to its long run value. The presence of financial frictions
also forces people to consume more of a temporary income shock and to have
a less persistent consumption pattern than they would otherwise. The model’s
solution is a trade balance reaction function that can be directly estimated. It
predicts that higher integration weakens the response of the trade balance to net
foreign assets, while it increases the persistence and the response to net output
shocks.

The predictions are tested in three steps. I start by comparing industrial,
emerging and other, less integrated, developing countries. Consistent with the
model, industrial countries tend to have a more persistent trade balance, a
weaker reaction to net foreign assets, and to respond more strongly to net out-
put shocks than developing countries. Second, an analysis over time shows that
the trade balance has become more persistent and less responsive to net foreign
assets in recent years. Again, we can expect these developments if integration
has increased over time. Third, interactions of the explanatory variables with in-
tegration measures help to explain the coefficient heterogeneity across countries
and time. The effect of the integration measures on the reaction function coeffi-
cients remains significant with additional controls for other differences between
the three country groups and a time trend.

The coefficient on net foreign assets is the parameter of main interest and
can be alternatively interpreted as a sustainability measure or an integration
measure. The sustainability interpretation comes from the fiscal policy liter-
ature: Bohn (1998) shows that a negative response of the primary deficit to
public debt, conditional on temporary disturbances, is a sufficient condition for
solvency. From the sustainability perspective a weak response of the trade bal-
ance to net foreign assets is worrying, as the sustainability condition is almost
violated. The presented theoretical model offers a new perspective on the coef-
ficient and sees a weak response as a sign of high integration. The theory gives
also predictions on other reaction function coefficients, that can be tested and
help to distinguish between the two interpretations.

Although there is a number of studies that uses reaction functions to ana-
lyze fiscal sustainability in different countries (see e.g. Gaĺı and Perotti, 2003;
Mendoza and Ostry, 2008; Wyplosz, 2005b), the few studies that apply the tech-
nique to external deficits focus on the United States (Engel and Rogers, 2006;
Wickens and Uctum, 1993). The present study provides evidence for a broad
panel of seventy countries, highlighting the differences between more and less
integrated economies. The paper also presents the reaction coefficient estimates
for single countries. Most countries’ trade balance responds negatively to the ex-
ternal position and the only country with a significantly positive, unsustainable,
coefficient is the United States.

The paper contributes to the studies on capital mobility. There is a large
literature that builds on Feldstein and Horioka (1980)’s finding of a high cor-
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relation between investment and saving across countries and its interpretation
as evidence of low capital mobility. Blanchard and Giavazzi (2002) announce
”the End of the Feldstein-Horioka Puzzle” in Europe and emphasize the long
run benefits of integration by allowing the poorer members of the European
Union to catch up faster and run larger structural deficits. The focus of the
present paper is on capital mobility in the short and medium run and how in-
tegrated countries can use the current account as a buffer to absorb cyclical
shocks. A number of studies (see e.g. Hoffmann, 2004; Pelgrin and Schich, 2008;
Taylor, 2002) has analyzed saving-investment dynamics in an error correction
framework and has generally found that periods of high capital mobility parallel
periods of slow adjustment. The cited studies concentrate on selected industrial
countries. Here, I take a closer look on how capital mobility has affected ad-
justment dynamics in the recent past for a broad sample of countries and from
a different perspective. Many papers have criticized the Feldstein-Horioka re-
gression because it lacks a structural interpretation and its results are consistent
with a large number of explanations (see Coakley et al., 1998, for a survey). The
reaction function approach has the advantage that it is based on a structural
model and the results have a clear interpretation. 1

The study also complements the empirical literature that investigates the
link between risk sharing and financial integration. There is yet no clear con-
sensus on whether higher financial integration actually improves risk sharing. 2

As this literature, the present paper asks whether financial integration helps to
smooth consumption, but looks at it from an external adjustment perspective.
It finds that integration helps to flatten the consumption profile, because the
current account can remain off its equilibrium value for an extended period of
time.

In the remainder of the paper, Section 2 presents the theoretical model
and derives the reaction function. Section 3 describes specification and data.
Section 4 presents the main results. Section 5 shows that the results are robust
to the use of alternative measures of the external position, accounting for trends,
and endogeneity issues. Section 6 concludes. Technical details and additional
empirical results are in an appendix available on request.

1Ghosh (1995) tests for perfect capital mobility by comparing the empirical current account
volatility with the one predicted by an intertemporal model. The present paper does not test
for perfect capital mobility, but uses a theoretical framework to document how the extent of
integration affects adjustment. Decressin and Disyatat (2008) use the intertemporal model in
the Euro area to compare the response of the trade balance and investment to productivity
shocks at the country level with the response at the regional level.

2See, for example, Sorensen et al. (2007) for a positive finding, Bai and Zhang (2006) for
a negative finding, and Kose et al. (2007) for mixed evidence.
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2. Theory

2.1. A Trade Balance Reaction Function
The study considers a small open endowment economy with an infinitely

lived representative consumer. Consumers maximize

max
Ct, Ft

U =
∞∑
t=0

θt
(Ct − γCt−1)1−σ

1− σ
, (1)

subject to the intertemporal budget constraint(
1 + rdt−1

)
Ft−1 + Yt + Tt = Ct + Ft, (2)

where Ct is consumption at time t , θ is the subjective time discount rate.
σ is a measure for the willingness of the agent to substitute consumption across
time. Habit formation parameter γ leads to extra persistence in consumption.
Gruber (2004) shows that accounting for habit formation improves the empir-
ical performance of the intertemporal model by increasing the volatility of the
current account. The economy’s potential endowment Ȳt grows at a constant
rate g. Cyclical deviations Yt−Ȳt

Ȳt
from potential output follow an AR(1) process.

The income can be spent on consumption or an international bond Ft that pays
a real interest rate rdt .

The exchange of international bonds has to be processed by banks and
is modeled as in Uribe and Yue (2006) and Boileau and Normandin (2008).
Banks acquire international bonds Ft that pay a constant real interest rate r
and offer a domestic interest rate rdt to consumers. Banks have convex op-
erating costs that increase quadratically with the volume of funds intermedi-
ated. The financial sector is perfectly competitive and firms maximize profit
rdt
(
Ft − (ψ/2)F 2

t /Ȳt
)
− rFt. Profits are redistributed as a lump sum transfer

to consumers. The first order condition to the maximization imply that banks
charge an interest rate that increases with the country’s external liabilities

1 + rdt =
1 + r

1− ψFt/Ȳt
, (3)

Boileau and Normandin (2008) discuss several motivations for convex op-
erating costs in banking and cite microeconomic evidence: risk averse banks
want compensation for undesired foreign exposure and default risk. Another
explanation are monitoring costs that increase with size of the outstanding po-
sition. Lane and Milesi-Ferretti (2001) find that real interest differentials with
the United States decrease with net foreign assets and interpret it as evidence of
portfolio balance effects. As in Nason and Rogers (2006) or Devereux and Smith
(2007), the debt elastic domestic interest rate serves as a short cut for restricted
capital mobility.3 Higher financial integration, for example, less regulations on

3Apart from restricting capital mobility, the discussed operating costs also avoid the tech-
nical problems that come with unit roots in small open economy models (Schmitt-Grohé and
Uribe, 2003).
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capital flows or technical progress that facilitates international transactions, are
then reflected as a lower ψ.

The standard assumption 1 + r = (1+g)σ

θ allows to abstract from trends in
the current account. The assumption holds in the steady state in a model with
many many small identical economies. To achieve stationarity, all variables are
normalized by trend output, using notation xt = Xt

Ȳt
. Plugging in the domestic

interest rate rdt set by banks, the first order conditions are

(
ct −

γ

(1 + g)
ct−1

)−σ
− θγ

(1 + g)σ
Et

(
ct+1 −

γ

1 + g
ct

)−σ
− λt = 0, (4)

−λt + (1− ψft) Et λt+1 = 0, (5)

yt + (1 + r̃) ft−1 − ct −
ψ

2 (1 + g)
f2
t−1 − ft = 0, (6)

(yt − 1)− ρ (yt−1 − 1)− εt = 0, (7)

where λt is the Lagrange multiplier on the normalized version of the budget
constraint (2) and can be interpreted as the marginal utility of income, r̃ is
the growth adjusted real interest rate 1 + r̃ = 1+r

1+g ≈ 1 + r − g, and εt is an
endowment shock .

The Euler equation (5) shows that financial frictions ψ make it more costly
to stabilize the marginal utility of income. In order to avoid large financing
costs people want an external position close to zero and consume more (less)
if external wealth is positive (negative) than in a frictionless world. Equation
(4) displays that because of habit formation the marginal utility of income falls
faster than the marginal utility of consumption. Equations (6) and (7) are the
resource constraint and the law of motion for output.

To analyze local adjustment dynamics I linearize the first order condition
around the steady state , with x̂t = (xt − x̄). 4 Using the methodology of
Blanchard and Kahn (1980) the decision rule for consumption can be expressed
as a function of the three state variables.

ĉt = bf̂t−1 + aĉt−1 + dŷt.

The coefficients of the decision rule depend on the model’s structural parame-
ters. Using the identity tbt = yt−ct and the steady state relationship tb = f = 0,
we have a trade balance reaction function in levels that will be used in the em-
pirical part

tbt = βft−1 + αtbt−1 + δ1ŷt + δ2ŷt−1, (8)

with β = −b, α = a, δ1 = (1− d) , δ2 = −a.

4If financial frictions are low, persistence and interest rates are high, it is possible to have no
stable steady state. A sufficient condition for stability is γ (1 + g) / (1 + r) < 1. See footnote
6.
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2.2. The Effects of Higher Financial Integration
In general no analytical solution for the coefficients in (8) exists and we are

forced to consider numerical simulations. Keeping all parameters fixed but one,
allows to analyze the effect of each parameter on the four coefficients of the
reaction function.5. The financial friction parameter is ψ = 0.028 as in Nason
and Rogers (2006) (adjusted for annual data), who calibrate to Canada. It
implies that a one percentage point increase in the liabilities to output ratio
increases the interest rate by 2.8 basis points. For the other parameters the
baseline values are standard with r = 0.04, g = 0.02, ρ = 0.5, σ =2 , and
γ = 0.7.

[Figure 1 approximately here] Figure 1 shows how the reaction function
coefficients depend on ψ and γ. A higher level of financial frictions ψ reduces the
incentive to spread the correction of an external imbalance over many periods
and prompts for a strong reaction to net foreign assets. For the same reasons,
the trade balance responds less to income shocks, if financial frictions are high.
People are willing to bear a relatively large part of the income shock immediately
if external finance is costly. A high degree of habit formation makes consumption
more persistent. People know that their present reaction will be carried over to
future periods and respond more weakly to net foreign assets. The preference
for a smoother consumption profile will also make them save a larger amount of
a temporary output shock and lead to larger trade imbalances. High financial
frictions reduce persistence and weaken the effects of habit formation.

Quantitatively, the baseline case with ψ = 0.028 implies a response to net
foreign assets β = −0.041, Persistence α = −δ2 = 0.61 and the coefficient
δ1 on net output is 0.93. As financial frictions ψ tend to zero, dynamics get
smoother and we have we have β = −0.006, α = 0.67,δ1 = 0.99. Although
the model is probably too stylized to give exact quantitative predictions, the
example shows that relatively small, reasonably parametrized, frictions have a
measurable impact on trade balance dynamics.

2.3. Sustainability Analysis
We can use the reaction function for sustainability analysis, similar to the

approach pioneered by Bohn (1998) in fiscal policy. Additionally, the prsent
analysis allows also for persistence in the primary balance, whereas Bohn’s spec-
ification does not include a lagged dependent variable. The dynamics of the net
external position are given by the reaction function (8) and the accumulation
equation (6). The Appendix shows that the system is stable, if

−2 (1 + α)− (1− α)r̃ < β < −(1− α)r̃ (9)

5Additionally, there are two special cases with analytical solutions. Without habit for-

mation γ = 0, we have β = −
(
r̃ +

√
4ψ/σ + r̃2

)
/2 , α = δ2 = 0, and δ1 = 1 −(

r̃ +
√
r̃2 + 4ψ /σ

)
/
(
r̃ +

√
r̃2 + 4ψ/σ + 2 (1− ρ)

)
. With very low frictions ψ → 0, we

have α = δ2 = γ
1+r

, β = −(1− α)r̃. and δ1 = 1− (1− α) r̃/ (1 + r̃ − ρ)
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Assuming r̃ > 0, the path is only stable if β < 0.6 The estimated coefficient
on net foreign assets can then be used as a sustainability measure. Compared
to other sustainability analysis approaches (see e.g. Wyplosz, 2005a, for an
overview), the present method has the advantage that few assumptions are
required. For example, we do not need to take a stand on the target debt level
or the future development of deficit determinants .

The intuition behind the sustainability condition is relatively straightfor-
ward: the higher the stock of net liabilities, the larger will be the amount of
interest that has to be served on the stock. A larger trade surplus is necessary to
stabilize the external position. Persistence, here motivated by habit formation,
decreases the need for immediate strong adjustment, as the short run impact
differs from the long run impact. If the persistence level is high, a reaction
coefficient that is very close to zero does not necessarily imply unsustainability.
The theoretical model predicts that the sustainability restriction will always be
satisfied. Countries that have very easy access to external finance (ψ near zero)
might come close to the limit.

3. Empirical Specification and Data

3.1. Model
Based on equation (8), the reaction function of the trade balance to be

estimated for country i is

tbit = βnfait−1 + αtbit−1 + δ1nogapit + δ2nogapit−1 + µi + vit

where tbt is the trade balance to trend net output ratio, nfat is the ratio of
net foreign assets to trend net output and the net output gap measure nogapit
controls for temporary income shocks. vt is an iid error term which can be
motivated as a time preference shock. I add an ad-hoc country specific effect µi
to account for heterogeneities in steady state net foreign assets. 7

3.2. Data
The data sample consists of yearly observations for 21 industrial and 49

developing countries from 1970-2004. I use Prasad et al. (2004)’s sample of
developing countries and their distinction between, more financially integrated,
emerging countries and, less financially integrated, other developing countries.

6The lower bound is unlikely to be economically relevant and means that the reaction
should not be too strong. A second requirement for sustainability is α (1 + r − g) < 1. Details
are worked out in the Appendix. The condition above is necessary for a mean stationary
path of net foreign assets. Bohn (1998) shows that β < 0 is a sufficient condition to meet the
intertemporal solvency constraint.

7Under stability the steady state is nfa = − µ
(1−α)(r−g)+β and tb=

µ(r−g)
(1−α)(r−g)+β . The

paper is concerned with adjustment to temporary shocks and does not not attempt to explain
differences in long run positions explicitly, see Lane and Milesi-Ferretti (2001) for a study on
long run determinants of external positions.
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The countries, their abbreviations and their classifications are listed in the Ap-
pendix.

Real net output is defined as nominal GDP minus government expenditure
and minus investment, divided by the GDP deflator. The reason for using net
output is that the model does not explain investment dynamics and government
expenditure. Net output is then the part of GDP of which consumers can dispose
(see e.g. Ghosh, 1995). The net output gap ((nogap)) is the cyclical component
of Hodrick-Prescott filtered log real net output. I experimented also with linear
detrending, as the assumed constant growth rate in the theory part implies,
which gave very similar results. The trade balance is the current account minus
net income and sometimes also called primary current account. Consistent with
the model I normalize the deflated trade balance and net foreign assets with
potential net output. Data sources, construction, and abbreviations are in the
Appendix.

4. Main Results

The model predicts that easier access to external finance increases the trade
balance’s persistence and its sensitivity to income shocks, while weakening its
response to lagged net foreign assets. Of course, the friction parameter ψ is
not directly observable. A first step to test the model is to compare indus-
trial, emerging countries and other developing countries. We would expect that
the trade balance of industrial countries is more persistent, less sensitive to
the external position and more sensitive to net output shocks. Second, if in-
tegration has increased over time, a trend of the coefficients in the predicted
direction should be observed. Third, the study interacts international integra-
tion measures with the explanatory variables and tests whether they can explain
coefficient heterogeneities.

4.1. Comparison across countries
Table 1 displays results from panel fixed effects regressions for the whole

sample and separately for industrial countries, emerging countries, and other
developing countries. All coefficients have the expected signs and are statisti-
cally significant.

[Table 1 approximately here ]
The ranking of the coefficients across groups is in line with the model’s pre-

dictions. The trade balance in industrial countries is more persistent, responds
less to net foreign assets, and is also more sensitive to temporary income fluctu-
ations than in less financially integrated developing countries. Wald tests show
statistically significant differences at the five percent level in all four cases. 8 As
expected, the estimates for emerging economies lie somewhere between those for
industrial countries and those for other developing countries. The differences

8The Wald Test is based on a regression with separate coefficients for each country group
and uses a covariance matrix that is robust against heteroskedasticity.
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between emerging countries and other developing countries are again significant
for all four coefficients, whereas the differences between emerging and industrial
countries go always in the predicted direction but are never significant at the
5% level. 9

Using the estimates together with the reaction function (8), the accumula-
tion equation (6) and an assumption on the growth adjusted real interest rate
r̃ = 0.02 , we can simulate numerically which fraction of the initial deviation
from steady state net foreign assets remains after ten years. The whole sam-
ple estimates imply that 68% of the deviation persists. We have a fraction of
80% for industrial countries, 79% for emerging economies, and 48% for other
developing countries.

The model also implies a coefficient restriction α = −δ2. A positive net
output shock in the previous period affects lagged consumption and matters,
because of habit formation, also in the present period. However, conditional
on net foreign assets and the present net output gap, it should not have any
influence on the trade balance beyond its effect via lagged consumption. A Wald
test does not reject the restriction for industrial countries, but rejects for the
three other samples. 10 Possibly financial restrictions in developing countries
are more severe than the model assumes. The Appendix shows that the finding
can be rationalized in an extended model where a fraction of the population
is liquidity constrained (Decressin and Disyatat, 2008; Campbell and Mankiw,
1991) and cannot borrow or lend at all.

Univariate country by country regressions can serve as a check whether the
results above are by driven outliers. Table 2 shows the mean, standard devi-
ation, and median for the whole sample and the three country groups. The
results confirm the picture from the panel regressions. The mean and median
have similar magnitudes as the panel estimates and the ranking across country
groups is preserved. However, different from the panel estimates, the response
of the trade balance to net foreign assets in emerging counties is similar to the
response in other developing countries and further away from industrial coun-
tries. A discrepancy between fixed effects and group mean can be evidence of
substantial coefficient heterogeneity, potentially because of very different levels
of integration in the emerging countries group. Below the study will take this
issue into account by allowing coefficients to vary with the level of integration.

[Table 2 approximately here]
When comparing the coefficients across single countries, I focus on the re-

9The stronger response of the trade balance to net output gap in industrial country does
not contradict real business cycle studies (see e.g. Neumeyer and Perri, 2005) that find the
trade balance to be more countercyclical in emerging countries. First, as the paper does
not consider investment, it uses a different measure of output (net output instead of GDP).
Second, it looks at conditional responses instead of unconditional correlations.

10The restriction can be either rejected because the model is invalid or because the transitory
output components are computed incorrectly. The non rejection for the industrial countries
therefore indirectly also supports the chosen HP filtering as a method to extract cyclical
deviations.
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sponse to net foreign assets, the central coefficient when assessing sustainability.
Figures 2 -4 display the results for the three groups, dashes represent the 95%
confidence intervals, statistically signficant estimates are in black. For almost
all countries the coefficient is negative. The only country that has a significantly
positive, unsustainable, coefficient at the five percent level is the United States.
The result is line with Engel and Rogers (2006) who find the coefficient to be
unsustainable for a much longer period of time (1791-2004). They explain the
result with the rising US share on world output. The results of the present
study indicate that US trade balance dynamics are nonetheless quite unique.

4.2. Comparison across time
Figures 5 to 8 display rolling regression estimates with an 18 years window.

The initial sample goes from 1970 to 1987 and the last estimate covers the
period from 1987 to 2004. The order of the coefficients across groups is again
in line with theory. Across time we can observe observe a downward trend
in the size of net foreign assets coefficients for all three groups, whereas the
persistence of the trade balance has increased. Wald tests that compare the
coefficients from the first half (1970-1988) with those from the second half (1989-
2004) confirm the visual impression. I find significant differences at the five
percent level for net foreign coefficients in all three groups. The null of equal
persistence in both periods can be rejected for industrial countries at the five
percent level, for emerging countries at the ten percent level, and cannot be
rejected for emerging economies. The less strong results for developing countries
maybe due to the less uniform trend towards higher integration. There is no
visible trend for the coefficients on the two net output gap and statistical tests
find no significant differences. A possible explanation is that these estimates
are less precise (standard errors are twice as large as for for persistence and the
magnitude is roughly the same) and the fluctuations may hide the trend. 11

[Figures 5 6 7 8 approximately here]

4.3. Interaction with Integration Measures
The specification is augmented with interaction terms of the explanatory

variables with different integration measures that approximate friction param-
eter ψ: I use de jure financial openness (kaopen), de facto financial openness
(finopen), trade openness (tradeopen), and financial development (findev). De
jure financial openness measure is an index constructed by Chinn and Ito (2007)
that varies between 2.6 and -1.8. The de facto measure is the sum of gross for-
eign assets and liabilities normalized by GDP, as proposed by Lane and Milesi-
Ferretti (2006). In order to avoid distortions that come from highly indebted

11I also checked whether the persistence of the gap measure varies across time and country
groups. A higher persistence in cyclical fluctuations would dampen the response of the trade
balance because people consume a larger fraction of the shock. Statistical tests indicate no
significant differences across countries and time.
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developing countries, debt is excluded and the study uses only data on portfo-
lio equity and foreign direct investment. Trade openness is the sum of exports
and imports of goods and services over GDP. Trade openness can lead to a re-
duction in information asymmetries and make people hold more foreign assets.
Financial development is private credit over GDP. Higher financial development
means easier access to credit and therefore facilitates consumption smoothing.
Trade openness and de facto financial openness are potentially affected by the
contemporaneous current account. To avoid endogeneity problems I lag these
two indicators by one period.

Table 3 presents the results. Column (1) displays the estimates for interac-
tions with kaopen. All interaction terms are statistically significant and have the
right signs. Consider a country that switches from a completely closed capital
account (kaopen= −1.8) to a completely open capital account (kaopen= 2.6).
The persistence of the trade balance increases by about 0.4, the reaction to the
external position becomes by about 0.02 weaker. The response to the contem-
poraneous and lagged net output gap increases by about 0.6.

The specification of column (2) adds as additional control variables interac-
tion of the four explanatory variables with country group dummies and with a
linear time trend. The country group dummies account for the possibility that
the results maybe driven by other differences between the country groups that
are correlated with capital account liberalization. A linear time trend controls
for other events in time that paralleled capital account liberalization. The re-
sults are not strongly affected, only the effect of deregulation on persistence is
substantially lower. All coefficients remain statistically significant.

For de facto financial openness the results are similar. Again all coefficients
have the right sign and are statistically significant. In industrial countries the
average financial openness increased from 0.3 in 1990 to 1.6 in 2004. According
to column (2) this development means an increase in the the persistence by
about 0.10, while the response to the net external position should have decreased
by about 0.01. The results for trade openness and financial development again
confirm the predictions of the model for all four coefficients and can be similarly
interpreted.

[Table 3 approximately here]
To check which of the four used integration measures is more important I run

a horse race that includes all integration measures at the same time (reported
in the Appendix): The winner is trade openness, where all coefficient retain the
right sign and except for net foreign assets all of them remain significant. The
results should be taken with some caution, as there is a clear multicollinearity
problem when we use all four measures at the same time.

5. Robustness Checks

The study proceeds with a series of robustness checks. For space reason
most of the regression results are not reported and relegated to the Appendix.
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5.1. Varying Rate of Returns
The theoretical model assumes the rate of return to be constant across coun-

tries and over time. As an extension I allow the rate of return to vary and to
be stochastic. The focus of the present subsection is on the response of the
trade balance to net foreign assets. Lane and Milesi-Ferretti (2005) document
substantial differences in net return rates on external positions across countries.
If the cross sectional variation of net returns is important, the net position be-
comes a less accurate measure for the trade balance that is necessary to achieve
stability. Variation in the unobservable world interest rate over time have a
similar effect. Additionally, capital gains through exchange rate and asset price
fluctuations have made the external position more volatile in recent years. The
new specification uses an alternative measure for net foreign assets is

tbit = β1∗nincit+β2∗kgainit+αtbit−1 +δ1nogapit+δ2nogapit−1 +µi+εit. (10)

The total return on net foreign assets (itNFAt−1) is the sum of net income
and capital gains. Scaling with with trend net output, we have itnfat−1 =
kgaint + ninct. The ex post nominal interest rate it can be split in an expected
component īt and a random component et. As an approximation I associate all
of the expected component with net investment income and capital gains with
the unexpected. We can then see nincit as a rescaled version of nfat−1 that takes
into account variations in returns, whereas we would expect the coefficient on
unpredictable kgainit to be zero.

[Table4 approximately here]
Table 4 presents results. For all the coefficients the ranking across groups

preserved and in line with the theoretical predictions. Consider column 1: The
coefficient estimate on net income is -0.272. The coefficient is exactly equivalent
to the estimate of Table 1 with a nominal interest rate of 7.3% (-0.272*0.073),
which seems a reasonable number. Surprisingly, for the whole sample estimate
the trade balance responds also to the capital gains component. However, the
response is about ten times smaller than for net income and seems to be driven
by developing countries, possibly because of a larger predictable component in
capital gains for developing countries due to an expected debt restructuring
or default. The results with interaction terms parallel those of Table 3 and
are reported in the Appendix. All coefficients on the interaction terms (except
capital gains) are statistically significant and have the correct signs.

5.2. Trend in Net Foreign Assets
Net foreign assets are highly persistent and conventional univariate and panel

unit root tests generally fail to reject the null of a unit root (not reported). It
was exactly a similar finding in public debt that motivated Bohn (1998) to pro-
pose a reaction function approach: He argued unit root tests fail to reject the
null because they do not account for cyclical factors that drive the balance tem-
porarily off its equilibrium path. The results of the estimated reaction function
indicate mean reversion in net foreign assets for less integrated economies and
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near unit root behavior for integrated economies. It is in line with the predic-
tions of the theoretical model and an exact unit root seems therefore unlikely.
One might nonetheless be concerned about the use of asymptotic inference and
the estimate of the country specific effect (from which the long run external
position can be derived) might be imprecise. As an alternative I estimate the
reaction function in deviations from a trend. The deviation is defined as the
cyclical component according to a Hodrick-Prescott filter (λ = 100). 12 The
approach implicitly allows the steady state external position to change over
time, for example, because of changes in demographics. Most of the previous
analysis assumed a constant country specific effect µ, although the rolling re-
gression estimates allowed for some variation in the intercept. A disadvantage
is that some information gets lost through the filtering. The estimates are docu-
mented in the Appendix. The qualitative results and the ranking of coefficients
across country groups were not affected. Again, industrial countries adjust less
strongly than developing countries. Naturally, filtering has removed persistence
from the data and the estimates for the persistence parameter are substantially
lower for all country groups. A specification that includes interactions with
integration measures confirms the main results from previous analysis.

5.3. Endogenous net output
Both the theoretical model and the empirical analysis treat net output as

exogenous. However, there may be some simultaneity between the trade balance
and net output. For example, an external demand shock can improve both the
trade balance and net output. The estimate of the effect of net output on the
trade balance would then be upward biased. I instrumented net output gap
with lags 2 to 5 and use a two step GMM estimation procedure. The results
are robust to using more or less lags. Compared to the OLS estimates, the
coefficient on the net output gap were about 0.10 lower for industrial countries
and emerging economies, but basically unchanged for the whole sample and
developing countries. Standard errors were about thirty percent higher. The
instruments are valid if the net output gap is not correlated with future shocks
to the trade balance, but only with past and present shocks. A Hansen Test
for overidentifying restrictions accepted the validity of the instruments for all
country groups but the emerging countries. Excluding oil exporting Venezuela
restored the result of valid instruments also for emerging countries. In general
the instruments seem also valid for emerging countries. OLS estimates of the
response to the net output gap may be a bit upward biased, but the ranking of
the coefficient is unchanged and still in line with the models predictions.

5.4. Fixed effects bias in dynamic panels
Nickell (1981) showed that the presence of a lagged dependent variable in a

fixed effects model leads to biased estimates when T is small. To counter the

12In a different context Gourinchas and Rey (2007) choose a similar approach no meet
stationarity concerns.
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bias Arellano and Bond (1991) have developed a GMM estimator that yields
consistent estimates in micro panels with fixed T , but require a large cross
section N. The fixed effects estimator gives consistent estimates for large T .
For the present sample with a relatively large T we can expect that the bias in
the fixed effects estimate is not too strong. Estimates using the System-GMM
version of the estimator of the dynamic panel estimator (Blundell and Bond,
1998) lie in similar regions as in Table 1 and confirm previous findings. 13

6. Conclusion

The paper has explored the consequences of higher financial integration on
the adjustment process of the trade balance. It estimates trade balance reaction
functions for a sample of developed and developing countries. The reaction
function is derived from an intertemporal model. Theory predicts that the trade
balance of highly integrated countries should be more persistent, more sensitive
to fluctuations in net output and should react less to net foreign assets. The
predictions find empirical confirmation, both when comparing coefficients across
time and country groups. International integration measures also help to explain
the variation in coefficients.

The regression coefficient on net foreign assets can also be used for sustain-
ability analysis. A negative response of the trade balance to net foreign assets
is a sufficient condition to meet the intertemporal solvency constraint. From a
sustainability perspective a weak response in a large number of countries seems
therefore worrying. The present study, however, provides evidence that in gen-
eral countries respond weakly to their net external position, because they can:
easy access to finance makes fast corrections unnecessary and allows for a more
stable consumption pattern. A comparison of coefficients across countries and
time needs some care, as it has to be conditional on financing conditions.

A. Data

A.1. Sources and construction.
All nominal data is expressed in US dollars.
Net Output Gap (nogap); potential net output: Source: World Bank Devel-

opment Indicators (WDI). Nominal net output is nominal GDP minus nominal
government expenditure minus investment (Gross capital formation). Real net
output is nominal net output divided by the GDP deflator. Net output gap is
the cyclical component of HP filtered log real net output (λ = 100) . Potential
net output put is the exponential of the cyclical component of HP filtered log
real net output

13To avoid a finite sample bias because of too many instruments, I follow Roodman (2007)’s
recommendations to restrict the number of lags and “collapse” the moment conditions. As
predetermined, but not strictly exogenous variable lagged net foreign assets are instrumented
as well.
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Net Foreign Assets (nfa): Source: Lane and Milesi-Ferretti (2006). Nominal
net foreign are deflated with the GDP deflator and scaled by potential net
output

Trade balance (tb): Source: WDI. The trade balance is current account
minus net income, normalized with potential net output .

Net income (ninc): Source: WDI, normalized with lagged potential net
output.

Capital gains (kgain): Capital gains (KGAIN) are calculated as the difference
between the change in the stock and the flow. KGAINt = NFAt−NFAt−1−CAt.
The calculated measure is normalized with lagged potential net output.

De jure financial openness (kaopen) Source: Chinn and Ito (2007).
De facto financial openness (finopen) Source: Lane and Milesi-Ferretti (2006).
Trade Openness (tradeopen) Source: WDI. tradeopen is the sum of exports

and imports of goods and services over GDP.
Financial Development (findev) . Source: WDI. Financial development is

private credit over nominal GDP.

A.2. Country Sample
Industrial countries. Australia (AUS), Austria (AUT), Canada (CAN), Den-
mark (DNK), Finland (FIN), France (FRA), Germany (DEU), Greece (GRC),
Ireland (IRL), Iceland (ITA), Italy (ITA), Japan (JPN), Netherlands (NLD),
New Zealand (NZL), Norway (NOR), Portugal (PRT), Spain (ESP), Sweden
(SWE), Switzerland (CHE), United Kingdom (GBR), and United States (USA).

Developing Countries. The classification follows Prasad et al. (2004). The de-
veloping countries are split into, more financially integrated, emerging (21) and,
less financially integrated, other developing (28) countries. 14

Emerging countries
Brazil (BRA), Chile (CHL), China (CHN), Colombia (COL), Egypt (EGY),

India (IND), Indonesia (IDN), Israel (ISR), Korea (KOR), Malaysia (MYS),
Mexico (MEX), Morocco (MAR), Pakistan (PAK), Peru (PER), Philippines
(PHL), Singapore (SGP), South Africa (ZAF), Thailand (THA), Turkey (TUR),
and Venezuela (VEN).

Other Developing Countries
Algeria (DZA), Benin (BEN), Bolivia (BOL), Burkina Faso (BFA), Cameroon

(CMR), Costa Rica (CRI), Cote d’Ivoire (CIV), Dominican Republic (DOM),
Ecuador (ECU), El Salvador (SLV), Ghana (GHA), Guatemala (GTM), Haiti
(HTI), Honduras (HND), Jamaica (JAM), Kenya (KEN), Mauritius (MUS),
Niger (NER), Nigeria (NGA), Panama (PAN), Papua New Guinea (PNG),

14I exclude Nicaragua, Botswana, and Gabon as outliers. Nicaragua’s net external position
to net output ratio varies between -20% and -2000%. Botswana and Gabun display extreme
volatility in the trade balance. They account together for half of all observations that lie above
the 99.5% or below the 0.5% percentile of the sample distribution. Both countries appear at
both ends of the distribution. The study is also not able to use data on Belgium, Luxembourg,
Argentina, Burundi, and Bangladesh, as one or several data series are missing.
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Paraguay (PRY), Senegal (SEN), Sri Lanka (LKA), Syrian Arab Republic (SYR),
Togo (TGO), Tunisia (TUN), and Uruguay (URY).
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Figures

Figure 1: Sensitivity of the reduced form coefficients to the structural parameters
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Figure 2: Response to Net Foreign Assets: Industrial Countries

Dashes represent the 95% confidence intervals, statistically signficant estimates are in black.

Figure 3: Response to Net Foreign Assets: Emerging Countries

Dashes represent the 95% confidence intervals, statistically signficant estimates are in black.

Figure 4: Response to Net Foreign Assets: Other Developing Countries

Dashes represent the 95% confidence intervals, statistically signficant estimates are in black.
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Figure 5: Rolling Regression: lagged trade balance

Figure 6: Rolling Regression: Net Foreign Assets

21



Figure 7: Rolling Regression: net output gap

Figure 8: Rolling Regression: lagged net output gap
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Tables

dependent variable: tb
all industrial emerging other dev.

countries countries countries countries.
lagged tb 0.726*** 0.886*** 0.825*** 0.541***

(0.027) (0.028) (0.032) (0.049)
lagged nfa -0.020*** -0.010** -0.012* -0.044***

(0.005) (0.004) (0.007) (0.009)
nogap 0.576*** 0.887*** 0.785*** 0.442***

(0.048) (0.091) (0.075) (0.062)
lagged nogap -0.448*** -0.853*** -0.618*** -0.264***

(0.053) (0.091) (0.084) (0.063)
N 1997 644 585 768
Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table 1: Panel Regressions
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all industrial emerging other dev.
countries countries countries countries.

lagged tb median 0.689 0.790 0.700 0.534
mean 0.621 0.780 0.652 0.478
st. dev. 0.243 0.164 0.222 0.230

lagged nfa median -0.027 -0.021 -0.038 -0.036
mean -0.041 -0.015 –0.049 -0.054
st. dev 0.054 0.036 0.045 0.066

nogap median 0.593 0.724 0.589 0.544
mean 0.552 0.726 0.527 0.439
st.dev 0.509 0.395 0.641 0.453

lagged median -0.393 -0.760 -0.386 -0.097
nogap mean -0.391 -0.627 -0.426 -0.190

st. dev. 0.450 0.405 0.504 0.348

Table 2: Country by Country Regressions
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dependent variable: tb
all industrial emerging other dev.

countries countries countries countries.
lagged tb 0.696*** 0.860*** 0.800*** 0.522***

(0.028) (0.027) (0.032) (0.053)
ninc -0.272*** -0.154*** -0.239** -0.403***

(0.064) (0.048) (0.102) (0.108)
kgain -0.026** -0.003 -0.032 -0.044*

(0.011) (0.007) (0.023) (0.023)
nogap 0.580*** 0.882*** 0.768*** 0.470***

(0.049) (0.090) (0.076) (0.067)
lagged nogap -0.439*** -0.833*** -0.604*** -0.282***

(0.053) (0.088) (0.083) (0.066)
N 1994 644 585 765
Robust standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

Table 4: Panel Regression on Total Returns
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