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Abstract

In this paper, we re-examine the relationship between trade flows, real effective
exchange rates, and incomes by using the bilateral trade flows of 33 countries that
form more than two-thirds of total world trade. For each country, we consider the
bilateral trade flows of the country under consideration vis-a-vis all other countries.
The analysis reveals the fact that for most of the countries, a real depreciation of the
home currency has favorable effects on the home country’s trade balance in the long
run. This long-run effect manifests itself in the short run for a small number of coun-
tries, indicating the fact that satisfying the Marshall-Lerner condition in the short
run is more difficult. However, there is no evidence for the J-curve phenomenon,
which suggests an initial deterioration in the trade balance in the short run following
a depreciation.

Keywords Competitive devaluation - Marshall-Lerner condition - J-Curve - Panel
data - Panel data cointegration - CCE estimator

JEL Classification C23 - F10 - F30

1 Introduction

In this paper, we re-examine the relationship between aggregate trade flows, real
effective exchange rates, and incomes by using a panel of 33 countries. A key issue in
this literature is the extent to which trade flows are responsive to real price changes,
more specifically, whether currency depreciation improves the trade balance, i.e.,
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whether the well-known Marshall-Lerner (ML) condition, a condition that is typi-
cally considered to be a long-run phenomenon, holds. On the other hand, the J-curve
hypothesis, introduced in the literature by Magee (1973), asserts that it is also possi-
ble for a depreciation to worsen the trade balance in the short run before contributing
to its improvement in the long run (see Rose and Yellen 1989).!

Several studies have attempted to distinguish the short-run effects of depreciations
from their long-run counterparts to assess the validity of the J-curve hypothesis. A
comprehensive review of the literature is provided by Bahmani-Oskooee and Ratha
(2004) and Bahmani-Oskooee and Hegerty (2010). In this context, the short-run and
the long-run effects of currency depreciation on the trade balance have largely been
investigated by two lines of research. The first line employs trade balance data at
the aggregate level between one country and the rest of the world.> The second and
relatively more recent line of research uses trade data at the bilateral level between
one country and its major trading partners (see, among others, Bahmani-Oskooee
and Wang (2006) and Bahmani-Oskooee et al. (2005), and the references cited in
Bahmani-Oskooee and Hegerty (2010)). Rose and Yellen (1989) were among the
first to note the merits of using bilateral disaggregated versus aggregated data. They
argued that since using aggregate trade data leads to the so-called “aggregation bias
problem”, one would need to use trade data and the exchange rate at the bilateral
level to test the J-curve hypothesis. Not only has this line of research not provided
conclusive evidence for the J-Curve pattern, but it has also failed, in many cases, to
support any long-run relation between the trade balance and the real exchange rate.’

In this paper, we reconsider this literature by using the bilateral trade flow data
of 33 countries that form more than two-thirds of total world trade. We estimate the
long- and short-run dynamics for each country separately by using a panel of its
trading partners. Our estimations reveal the fact that the real depreciation of the home
currency has favorable effects on the home country’s trade balance in the long run;

"Hence, the J-curve is identified with the negative effect of depreciations on the trade balance in the
short run, given that the ML condition is established. As emphasized in the literature (see, for example,
Bahmani-Oskooee and Wang (2008) and Bahmani-Oskooee and Hegerty (2011) this definition of the J-
curve, which is due to Rose and Yellen (1989), is somehow different from its traditional definition. When
Magee (1973) first introduced the J-curve in the literature, he did not make a distinction between the short
run and the long run. Hence, traditionally, the J-curve hypothesis is characterized as the negative effect(s)
of devaluation on the trade balance, which is followed by positive effects.

2This empirical literature dates back to the pioneering study of Bahmani-Oskooee (1985).
3Bahmani-Oskooee and Wang (2008) have opened up a third line of empirical research in the J-curve lit-
erature. They argue that since the response of the trade balance of a country with respect to changes in the
exchange rate between the country in question and one of its trading partners varies by commodity, using
industry-level trade data and the real bilateral exchange rate would increase the benefits from employ-
ing disaggregate trade data. In a series of papers, although Bahmani-Oskooee and his co-authors (see
Bahmani-Oskooee and Wang 2007; Bahmani-Oskooee and Hegerty 2011 among others) have shown that
the use of industrial-level data provides more evidence in favor of the J-curve, the evidence still remains
inconclusive. The more recent research in this area has focused on nonlinear reactions of trade balance to
exchange rate changes. Bahmani-Oskooee and Fariditavana (2015), Bahmani-Oskooee and Fariditavana
(2016), Bahmani-Oskooee et al. (2016), and Arize et al. (2017) among others, have shown that the effects
of appreciation are different than those of depreciation, which supports the presence of asymmetric effects
of real exchange rate changes on trade balance.
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hence, the ML condition holds. On the other hand, our analysis does not support the
J-curve hypothesis.

The remainder of this paper is organized as follows. Section 2 outlines the model
and the method used in its estimation. Section 3 describes the data and reports all
of the results of our econometric analysis, as well as their interpretations. Section 4
concludes the paper.

2 The Model and Estimation Methods

We use a panel specification for the estimation of the trade balance model for each
of the 33 countries. For each country, a panel trade balance model is estimated using
the bilateral trade flows between the country and its trading partners. The classical
workhorse trade balance model for country i, can be expressed as follows.*

b;t = 'Oll +/L§-t +aj~yt" +/3j'ej't + y/l:yj’ +u;f’
= 1, 27 weey T; l?.] = 1’ e N; i ;é'] (1)

where N represents the number of countries and their trading partners included in
our analysis, T is number of time periods, and ¢, as one of the regressors, is the
common (cross-sectionally invariant) linear trend term. All variables are expressed
in logarithms, and bj.t represents (the logarithm of) the balance of trade of country
i vis-a-vis country j, defined as the ratio of nominal exports and imports of country
i to and from country js at time ¢. Therefore, an improvement in the trade balance
can be represented by an increase in bj’z’ whereas a deterioration leads a decrease in

its value. y; refers to country i’s income, whereas y;.t represents the income levels

of country i’s trade partners (country js), and e;t denotes the real exchange rate of
country i with respect to country j at time 7. The real exchange rate is defined, in
the usual manner, as the nominal exchange rate times the ratio of the foreign () and
home (i) country price indices, where nominal exchange rates are expressed in units
of domestic currency per unit US dollars. Hence, a decrease (increase) in the value of
the real exchange rate indicates the appreciation (depreciation) of home country i’s
currency with respect to country j’s currency. Therefore, the expected signs of the
coefficient y ]’ and /3;. are positive, whereas a negative sign should be expected to be

associated with o for all is.

Equation (1) provides us a framework to estimate y]’: and ﬂj. for each country i
separately by using appropriate panel data estimators. The parameters are allowed to
vary over js, trading partners of country i to take into account cross-country (trade

4See, for example, Boyd et al. (2001), for a derivation of a similar equation from aggregate import and
export functions. The model defines the trade balance as the ratio of exports to imports instead of its tra-
ditional one: the difference of exports from imports. The purpose of this re-definition is purely empirical.
It makes possible to use an full logarithmic model. We also have estimated a semi-logarithmic model,
in which the trade balance variable is defined in its traditional way as the difference between exports
and imports whereas all the other variables are expressed in logarithms. The results of this estimation is
provided in the Appendix A.3.
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partner) heterogeneity. Allowing cross-country heterogeneity aims to capture the pos-
sible differences in the response of the trade balance of country i to the changes in the
real exchange rates and incomes of its trading partners. Another important concern
in our context is controlling for cross-sectional correlation, i.e., the interdependence
across trading partners. It has been shown that this interdependence, i.e. the corre-
lation across cross section units may have serious consequences if not accounted
for.

We account for these interdependence influences, or cross section correlation by
using the common correlated effects (CCE) estimator of Pesaran (2006), which has
become very popular in the empirical literature with a large number of applications.
The approach has also been shown to work under very general conditions, including
models with weak factors, dynamic models and even models with non-stationary data
(see, for example, Chudik et al. 2011; Chudik and Pesaran 2013; Kapetanios et al.
2011; Persaran and Tosetti 2011; Pesaran et al. 2013).

To control for cross-sectional correlation, we incorporate the possible unobserved
common effects into the model by using the error term, ul. ;» for which the following
multi-factor structure is assumed, for each i. Therefore, omitting the i subscripts for
notational simplicity, we have the following:

ujr = rjfi +€ji, 2

where f; is an m x 1 vector of the unobserved common factors common to all
countries and ¢ j; are the individual specific (idiosyncratic) errors.”

Given the parameter heterogeneity, to assess the overall effects of real exchange
rates (of foreign incomes) on the trade balance of country i, we focus on the estima-
tion of the average value of 8; (y;), namely, E(B;) = B (E(y;) = y), assuming a
random coefficient model, 8; = 8 + n} yj=v+ n?), for all i’s, where n}’zs are
assumed to follow an i.i.d. process.

The CCE estimation of Eq. (1) is based on OLS regressions in which the
cross-sectional averages of all variables, including the regressand, are included as
additional variables to approximate the unknown common factors. In CCE estima-
tion, although the observed common factors, i.e., the intercept, time trend and y;
are included explicitly, the unobserved common factors, f; are approximated by
cross-sectional averages, Et, e;andy,.

In this paper, the mean value of 8; and y; are estimated by the pooled (identical
slopes) version of the CCE (CCEP) estimator of Pesaran (2006). CCEP, as a pooled
estimator, is preferable when the individual slope coefficients are in fact the same so
that the efficiency gains from pooling observations over the cross-section units can
be achieved. Since we assumed, at least in the long run, a homogeneous response

5As a result, the analysis of panel data sets with large time series and cross-sectional dimensions has
started to assume that the individual units of the data sets are interdependent, and advancements in this
branch of the literature have recently been surveyed by Sarafidis and Wansbeek (2012) and Chudik and
Pesaran (2013).

SThey are assumed to be distributed independent of y; (country i’s income income), y j¢ (country i’s trading
partners incomes), e j;, and f; and allowed to be serially correlated over time. However, the common factors
f; can possibly be correlated with y;, yj;, and ej;.
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of the real exchange rate to the trade balance across countries, we simply adopt the
CCEP estimator to achieve this efficiency. An alternative would be to adopt the mean
group CCE estimator (CCEMG),” which is a simple average of the 8 ; and y;s, ie.,
individual CCE estimators, over js. Naturally, CCEMG should be used when the
individual slope coefficients are thought to be different across cross-section units
(hence, the overall effects can only be captured by averaging individual cases). We
use CCEMG estimators when we estimate short-run effects, which are assumed to be
different across trading partners.

As shown by Kapetanios et al. (2011), CCE estimators are consistent regardless of
whether f; is 1(0) or I(1), given that u j, is stationary8 and the number of unobserved
factors is a fixed number. For each country i in our data set, we also test whether
uj; in (1) is stationary , which is accomplished by using cross-sectionally augmented
panel unit root (CIPS) tests. The CIPS test, due to Pesaran (2007), is also valid when
the series are cross-sectionally dependent, as with CCE estimators. The CIPS test
follows the CCE approach and eliminates the cross-sectional dependence by aug-
menting the ADF (CADF) regressions with cross-sectional averages in an approach
similar to CCE estimators.

The short-run dynamics is modeled by the following panel error correction model.
For each country i, we have the following:

z s q
b,l 1
Abj: = puj+ ZKj'AYI—l + Zﬁﬂj' Abji—1 + Z‘P;' Aeji—
=0 =1 =0

P
I ~
+ Y @AY+ Gyl + Ejs 3)
=0
where i j,1—1 is the estimated residuals of (1). A, as usual, refers to the first-difference
operator, and the coefficient ¢; provides a measure of the speed of adjustment of the
trade balance to deviations from the long-run equilibrium described in (1).

3 Data

The data used in this paper are disaggregated (bilateral) trade data for a total of 33
countries. We use the bilateral trade flows of each of these 33 countries to obtain their
bilateral trade statistics vis-a-vis their trading partners, which are accepted to consist
of the remaining 32 countries in our data set. Table 1 illustrates the share of the bilat-
eral trade flows of the 32 trading partners in the total trade of each country. As shown
by the table, these shares vary between 64 to 94 and substantially cover the bulk of the

7We report the results associated with CCEMG estimators in Appendix A.2.

8Which implies that, in the case where f; contains unit root processes, b;, y;;, e, observed factor and
f; must be cointegrated. However, as shown by Kapetanios et al. (2011), the results on the estimators of
B; and y;s hold even if the factor loading A; is zero (or weak in the sense of Chudik et al. (2011), and
it is not necessary for by, yj;, e, observed factors and f; to be cointegrated. What is required is that the
idiosyncratic errors u j; are stationary.
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Table 1 Countries and trading

partners’ share in their total trade ~ Country Parters’ share (%)
UNITED STATES 82
UNITED KINGDOM 79
AUSTRIA 86
BELGIUM 86
FRANCE 79
GERMANY 80
ITALY 76
NETHERLANDS 84
NORWAY 85
SWEDEN 79
SWITZERLAND 86
CANADA 93
JAPAN 79
CHINA 64
FINLAND 72
SPAIN 77
TURKEY 64
AUSTRALIA 83
NEW ZEALAND 85
SOUTH AFRICA 67
ARGENTINA 78
BRAZIL 77
CHILE 80
MEXICO 94
PERU 81
SAUDI ARABIA 84
INDIA 65
INDONESIA 88
KOREA, REPUBLIC OF 79
MALAYSIA 87
PHILIPPINES 83
SINGAPORE 83
THAILAND 80

bilateral trade flows for each of the countries in our data sets. On the other hand, the
total bilateral trade flows among the 33 countries considered in this study form almost
two-thirds of total world trade. The bilateral trade flows of each countries are taken
from Direction of Trade Statistics published by the IMF. The sources of all of the
countries included in the analysis for the output, prices and exchanges rates are Inter-
national Financial Statistics and the data set supplied by the University of Cambridge,
Centre for Financial Analysis & Policy, GVAR toolbox website (http://www.cfap.jbs.
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cam.ac.uk/research/gvartoolbox/), which is also used by Pesaran et al. (2009). We
employ quarterly data covering the period of 1981q1-2010q2 for all countries.

4 Results of the Econometric Analysis

Following the estimation procedure in Holly et al. (2010), we first test the time series
properties of the variables in the analysis by using CIPS unit root tests. Then, we
estimate the parameters of the long-run relationship in (1) using CCE estimators and
obtain the residuals. Finally, after checking the stationarity of these residual by using
CIPS panel unit root tests, we estimate the parameters of the panel error correction
Eq. (4) utilizing CCE estimators once again.

For each country i, the time series properties of b, y;;, ej; are analyzed by using
CIPS panel unit root tests, and in the case of y; standard time series, ADF tests
are used.” Overall, the same conclusion emerges from the CIPS test results for all
33 countries in our analysis. They convincingly indicate that although the unit root
hypothesis cannot be rejected for all of the real output (either in panel or time series
unit root tests), the results for the trade balance and real effective exchange rates
are not unambiguous and exhibit variations across countries, and the underlying lags
used CADF regressions. This result is not surprising from an economic perspective,
considering that the hypothesis of a unit root in both the trade balance and the real
exchange rate is a matter of debate. On the other hand, as noted above, since CCE
estimators are robust to the mixed time series properties of the underlying regressors,
this result does not constitute a concern for the econometric procedure used in this
study (see Kapetanios et al. 2011).10

4.1 Estimation of the Long-run Response of the Trade Balance

Table 2 displays the CCEP estimation results of the long-run trade balance Eq. (1)
for the 33 countries; we report the coefficient estimates of the real exchange rate
and income together with their t statistics.!! As shown by the table, in 25 coun-
tries, with the exception of the Belgium, Norway, Switzerland, Canada, South Africa,
Argentina, Saudi Arabia, and Philippines the real exchange rate appear to have sig-
nificant long run effects on the trade balance. In 23 of them, with the exception of
Mexico and Peru, the real depreciation of the domestic currency leads to an improve-
ment in the trade balance in the long run, supporting the validity of Marshall-Lerner
condition. For most of the countries, the results indicate an improvement in the trade

9To capture the trend in real outputs, we run the CADF regressions with linear trends only. However, for
the real exchange rate and trade balance, since the presence of the trend is not as apparent as it is for
the real output, we prefer to run the CADF regressions, both with and without the linear trend, i.e., the
intercept only.

10Ty save space, we do not report the results of the unit root tests for these 4 variables for all 33 countries
in our sample. They are available upon request.

1Ty save space, the coefficient estimates of the observed factors and cross-sectional averages, which vary
across trading partners of the country, are not reported. They are available upon request.
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Table2 The long-run trade balance equation estimation results

Country 2 t—stat Vi t—stat

UNITED STATES 0.698 3.534 0.421 6.925
UNITED KINGDOM 0.570 1.666 —0.198 —1.083
AUSTRIA 1.066 2.910 1.024 4.668
BELGIUM 0.196 1.186 0.541 10.175
FRANCE 0.937 4.181 0.524 8.162
GERMANY 1.331 5.922 0.438 6.690
ITALY 2.169 8.370 0.587 8.770
NETHERLANDS 1.098 5.082 0.467 6.272
NORWAY 0.419 1.293 0.597 3.819
SWEDEN 1.637 3.073 0.660 5.651
SWITZERLAND 0.208 0.731 0.527 5.517
CANADA —0.621 —1.167 0.293 3.015
JAPAN 1.189 6.092 0.441 6.405
CHINA 2.388 3.837 0.821 4.346
FINLAND 1.940 3.428 0.597 3.936
SPAIN 0.849 2.895 0.662 7.262
TURKEY 6.406 4.534 0.367 0.678
AUSTRALIA 1.587 6.315 0.352 4.140
NEW ZEALAND 1.751 3.980 0.581 2.763
SOUTH AFRICA —1.540 —0.932 1.316 2.610
ARGENTINA —0.042 —0.039 0.814 2.546
BRAZIL 1.476 3.168 —0.414 —2.322
CHILE 3.096 4.035 1.069 4.461
MEXICO —2.103 —2.731 0.802 3.693
PERU —2.334 —1.691 0.946 2.895
SAUDI ARABIA 1.770 1.537 1.327 2.878
INDIA 2.632 3.870 0.054 0.228
INDONESIA 3.133 2.331 0.589 1.337
KOREA, REPUBLIC OF 1.762 3.079 0.561 3.108
MALAYSIA 1.260 1.840 0.215 1.119
PHILIPPINES —0.749 —0.991 1.897 6.043
SINGAPORE 0.544 1.798 0.519 4.857
THAILAND 3.374 3478 0.734 2.032

Embolden items refer to the significance at %10 percent level. The standard errors of t statistics are
computed based on Newey-West type variance estimator of Equation (74) in Pesaran (2006)

balance of more than 1 percent as a result of 1 percent real depreciation. Only in the
US, UK, France, Spain, and Singapore this impact on the trade balance appear to be
less than 1 percent. Large improvements that are greater than 3 percent are observed
in Chile, Indonesia, Thailand and Turkey.
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To test the stationarity of the residuals of the long-run trade balance equation, for
each country, we compute the CIPS panel unit root test statistics for the estimated
residuals, computed as:

ij=bji—pj— it — &y — Beji — Py )

Table 3 CIPS tests for i j;

CADEF(0) CADEF(1) CADEF(2) CADEF(3) CADF(4)

UNITED STATES —4.726 —3.957 —2.840 —2.224 —2.441
UNITED KINGDOM —4.185 —3.336 —2.673 —2.301 —2.424
AUSTRIA -3.708 —2.606 —2.129 —1.690 —1.758
BELGIUM —4.495 -3.713 —2.750 —2.293 —2.488
FRANCE —4.583 —3.470 —2.703 —2.233 —2.243
GERMANY —4.284 -3.290 —2.818 —2.201 —2.490
ITALY —4.207 —2.818 —2.350 —1.761 —2.183
NETHERLANDS —4.670 —3.663 —2.772 —2.354 —2.373
NORWAY —5.123 —3.647 —2.989 —2.570 —2.520
SWEDEN —4.905 -3.734 —3.044 —2.343 —2.561
SWITZERLAND —4.792 —3.627 —2.875 —2.383 —2.245
CANADA —4.844 —3.814 —2.967 —2.412 -2.519
JAPAN —4.098 —3.236 —2.667 —2.073 —2.343
CHINA -3.977 —3.304 —2.836 —2.572 —2.725
FINLAND —5.057 —3.766 —2.781 —2.234 —2.314
SPAIN —5.164 —3.885 —2.933 —2.544 —2.726
TURKEY —5.742 —4.148 —3.354 —3.059 —2.948
AUSTRALIA —5.361 -3.963 -3.112 —2.594 —2.491
NEW ZEALAND —5.724 —4.476 -3.320 —2.622 —2.588
SOUTH AFRICA —5.579 —4.369 —3.705 —3.353 —-3.213
ARGENTINA —5.242 —4.160 —3.300 —2.798 —2.856
BRAZIL —5.811 —4.518 -3.701 -3.192 -3.099
CHILE —5.995 —4.317 -3.470 —2.973 —2.996
MEXICO —4.439 —3.404 —2.734 —2.601 —2.600
PERU —5.346 —4.064 —3.201 —2.941 —2.758
SAUDI ARABIA —4.945 —3.698 —3.326 —2.974 —2.847
INDIA —5.787 —4.246 -3.132 —2.455 —2.372
INDONESIA —4.688 —3.386 —2.756 —2.424 —2.227
KOREA, REPUBLIC OF —4.458 -3.271 —2.759 —2.402 —2.402
MALAYSIA —4.421 —3.514 —3.000 —2.583 —2.606
PHILIPPINES —5.156 —-3.818 -3.193 —2.929 —2.928
SINGAPORE —4.545 —3.470 —2.876 —2.487 —2.435
THAILAND —4.828 —3.955 —3.169 —2.938 —2.854

Embolden items refer to the significance at %10 percent level
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where p; = T-' S0 (b;., — fijt —&jy, — Bejs — Py;.) and B and J are CCEP
estimators. We calculate the CADF statistics up to the 4th order.

As shown by the table, using the CIPS %10 critical value'?, we conclude in favor
of the stationarity of # j; for all countries up to lag 3, whereas the majority of these
countries’ tests statistics indicate the presence of unit roots at the 3th- and 4th-order
lag (Table 3).

We proceed by testing the presence of cointegration by using 2 different panel
cointegration tests. The first test is due to Westerlund (2007) where cross-section
dependence is taken into consideration through a bootstrap version of the test (see
Persyn and Westerlund 2008). The second one is developed (Banerjee and Carrion-i
Silvestre 2015) and has the property of controlling both cross section dependence and
structural breaks. The results are illustrated in Table 4. While Banerjee-Silvestre test
indicate the presence of cointegration for most of the countries except a few cases,
Westerlund test confirm these results only for some countries, but still does so for
more than the majority of them.

4.2 Panel Error Correction Model

Having established the stationarity of the long-run residuals # j;, we estimate the
panel error correction model in (4), setting p = g = s = 1.!3 Unlike the estimation
of the long-run equation, when we estimate the short-run dynamics, we use CCEMG
instead of CCEP estimators. Hence, although we expect a homogenous response of
the trade balance across countries with regard to the long run, the same should not
be expected for short-run responses. Since CCEMG estimators do not assume this
homogeneity, we prefer to employ them in the estimation of the short-term effects.
Table 5 presents the estimation results of panel error correction Eq. (5) for each coun-
try. We find evidence in favor of a significant positive relationship between exchange
rate depreciation and the trade balance for 7 out of 33 countries in the short run. These
countries include the United States, Germany, Italy, Switzerland, Spain, Philippines,
Thailand. For all countries, the error correction coefficient (¢) estimates have the
correct sign and are significant. They vary in the range of -0.19 to -0.45, indicating
the fact that, once disturbed, only 19-45 percent of the disequilibrium is corrected
each quarter, which implies a relatively slow convergence to disequilibrium, with
half-lives ranging from 3.5 to 1.5 quarters.' On the other hand, except South Africa,
because the short-run coefficients with negative signs do not appear to be signifi-
cant in any of these countries, we could not find any support in favor of the J-curve
hypothesis . As noted above, the J-curve hypothesis requires that deteriorating effects

12Table II(b) in Pesaran (2007) of -2.08 CADF equations contain an intercept only.

3In all cases, 1 lag has appeared to be sufficient to capture all short-run effects. In other words, allowing
more lags does not alter the results presented here.

14The half-lives are computed according to the following formula: — lnl(”](_%_z))
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on the trade balance should appear in the short run only before achieving long-run
improvements.

5 Conclusion

In this study, we have re-examined the long-run Marshall-Lerner condition and the
short-run J curve relationship by using bilateral trade flow data for a group of 33
countries. The approach reveals the fact that the real depreciation of the home cur-
rency has favorable effects on the home country’s trade balance in the long run;
hence, the ML condition holds as a global phenomenon. However, this favorable
effect can typically be observed in the long run. Only in 7 countries do we observe
an immediate or lagged favorable impact in the short run on the trade balance. On the
other hand, our analysis does not support the J-curve hypothesis, which states that a
long-run favorable impact should be preceded by a deteriorating impact.

Following the recent orientations in the literature, extensions of the framework
presented in this paper can be accomplished by incorporating industry/commodity
level data into the analysis and considering a nonlinear functional form or a non-
parametric method for the estimation of panel data models. While the former may
provide valuable information in terms of the development industrial policy taken into
consideration trade balance constraints, the latter can be useful in the analysis of
possible asymmetric responses of trade balance to exchange rate changes.

Acknowledgements The authors would like to thank the Editor and two anonymous referees for their
helpful comments and suggestions. The usual disclaimer applies.

Appendix
A.1 Results with CCEMG estimators

In this appendix we provide the estimation results when CCEMG is also preferred in
the long-run estimation.

Table 6 provides the long-run coefficient estimates. In 22 countries, the real depre-
ciation of the domestic currency leads to an improvement in the trade balance in
the long run, supporting the validity of Marshall-Lerner condition. For most of these
countries, the results indicate an improvement in the trade balance of more than 1
percent as a result of 1 percent real depreciation.

15Tt can be argued that not allowing more lags prevents the appearance of such effects. However, in all
cases, 1 lag has appeared to be sufficient to capture all short-run effects. In other words, allowing more
lags does not alter the results presented here.
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Table 6 The long-run equation estimation results

Country e t—stat ¥t t—stat
UNITED STATES 1.250 4.395 0.190 1.580
UNITED KINGDOM 0.501 0.799 0.021 0.160
AUSTRIA 1.147 2.151 0.243 1.017
BELGIUM 0.728 1.967 0.224 1.852
FRANCE 1.018 3.562 0.342 2.536
GERMANY 1.663 6.114 0.257 3.529
ITALY 2.443 5.829 0.443 4.193
NETHERLANDS 0.632 1.848 0.036 0.187
NORWAY 0.799 0.846 0.510 1.620
SWEDEN 1.833 3.845 0.288 2.238
SWITZERLAND 0.889 1.978 0.229 1.787
CANADA 1.379 1.747 0.157 1.045
JAPAN 1.945 5.340 0.251 2.129
CHINA 1.634 1.192 0.584 2.930
FINLAND 2.226 3479 0.554 2.746
SPAIN 0.829 1.328 0.480 2.357
TURKEY 1.444 0.956 1.144 1.765
AUSTRALIA 2.266 5.259 0.141 0.739
NEW ZEALAND 1.849 3.070 0.243 1.017
SOUTH AFRICA —0.649 —0.336 0.608 0.737
ARGENTINA 1.965 1.778 0.663 1.616
BRAZIL 1.769 2.218 —0.489 —1.801
CHILE 3.517 3.847 1.134 5.242
MEXICO —1.085 —0.966 —0.237 —0.454
PERU —-1.976 —1.188 1.124 1.977
SAUDI ARABIA 0.143 0.078 1.870 2.589
INDIA 1.883 2.395 —0.211 —0.856
INDONESIA 2.617 1.842 0.254 0.648
KOREA, REPUBLIC OF 4.194 3.124 0.142 0.624
MALAYSIA 2.615 1.821 —0.154 —0.598
PHILIPPINES 0.279 0.304 1.050 2.393
SINGAPORE 1.633 2.850 0.526 2.574
THAILAND 1.772 2.501 0.237 0.615

Embolden items refer to the significance at %10 percent level. The standard errors of t statistics are

computed based on Newy-West type variance estimator of Equation (74) in Pesaran (2006)

Table 7 presents the estimation results of panel error correction equations. We
find evidence in favor of a significant positive relationship between exchange rate
depreciation and the trade balance for only 3 countries in the short run. On the other
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hand, we could not find any support in favor of the J-curve hypothesis other than
South Africa where a negative exchange rate coefficient appears to be significant.
For all countries, the error correction coefficient estimates have the correct sign and
are significant.

A. 2 Long-run Causality

In this paper, following the related literature we have assumed that the causal-
ity runs from real exchange rate to trade balance not vice versa. In this appendix
we question this assumption and to what extend the data supports the possibil-
ity of an reverse causality running from trade balance to real exchange rate as
in Zhang and Macdonald (2014). To accomplish this task we also estimate the
below panel error correction equation with real exchange rate being the dependent
variable.

z s
b1

Aeju =Wy + D KA1+ ) 0] Abji

1=0 [=1

“ P

e 'y, i
+ Z‘ﬂ;" Aeji—1 + Z‘Pj} Ayjiu—t + jiji—1 + &,
P 1=0

Together with Eq. (5), the above equation defines a panel vector error correction
model with exogenous variables (PVECMX). Since all the ¢; in the trade balance
equation (Table 5) are already found to be significant, testing the significance of the
error correction coefficients ¢, in the real exchange rate equation provides a test
for the long-run non-causality from trade balance to real exchange rate versus bi-
directional causality. Table 8 provides the estimation results of the above equation.
As can be followed from the table, in only 8 of the 33 countries error correction coef-
ficients appear to be significant.!® This evidence supports the long-run non-causality
from trade balance to real exchange rate.

Additionally we calculate the cointegration tests for the “reverse” equation of real
exchange rate. Table 9 presents the results. As can be seen from the table, the results
are in favor of cointegration only for a few countries and only for some test statistics.
This result constitutes a sharp contrast with those that are presented in Table 5, where,

16Note that only in 5 of these 8 countries the sign of the coefficient is correct (a positive sign is correct
unlike the trade balance equation in Table 5).
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cointegration is supported by the data for almost all countries. This provides a further
evidence on the uni-directional long-run causality running from real exchange rate to
trade balance.

A. 3. Results with semi-logarithmic model

In this appendix we provide all the estimation results with trade the trade balance is
defined as the difference between exports and imports, without taking its logarithm
where all the other variables are expressed in logarithms.

Table 10 provides the long-run coefficient estimates. In 18 countries the real
exchange rate appear to have significant long run effects on the trade balance. In 14
of them, the real depreciation of the domestic currency leads to an improvement in
the trade balance in the long run, supporting the validity of Marshall-Lerner condi-
tion. The coefficients estimates indicate the response of trade balance in billion US
dollars as a response to 1 percent change in the real exchage rate. The magnitudes
vary across countries from 150 billion to 3.5 trillion (Japan).

Table 11 illustrates the CIPS panel unit root test statistics for the estimated resid-
uals i j;. We conclude in favor of the stationarity for the majority of the countries up
to lag 2, whereas the majority of these countries’ tests statistics indicate the presence
of unit roots at higher orders.

Table 12 shows the result of panel cointegration tests. Overall the results indicate
the presence of cointegration for the majority of the countries.

Table 13 presents the estimation results of panel error correction equations. We
find evidence in favor of a significant positive relationship between exchange rate
depreciation and the trade balance for 10 countries in the short run. On the other hand,
we could not find any support in favor of the J-curve hypothesis other than Malaysia,
Switzerland and the UK, where a negative exchange rate coefficients appear to be sig-
nificant. For all countries, the error correction coefficient estimates have the correct
sign and are significant.

Table 10 The long-run equation estimation results

Country e t-stat Ve t-stat
UNITED STATES —513.824 —0.803 —86.183 —0.305
UNITED KINGDOM —236.647 —1.387 —340.543 —4.439
AUSTRIA 193.683 2.967 31.531 2.309
BELGIUM 225.234 1.645 28.708 0.622
FRANCE 96.551 0.371 136.055 2.932
GERMANY 1072.489 3.321 396.101 3.724
ITALY 792.519 4.776 179.598 3.830

@ Springer



Real Exchange Rates and the Balance of Trade: Does the J-curve Effect... 367

Table 10  (continued)

Country e t-stat Vit t-stat
NETHERLANDS —119.540 —0.721 37.178 0.429
NORWAY —166.490 —3.725 11.032 0.525
SWEDEN 83.933 1.147 19.911 1.128
SWITZERLAND 365.342 5.160 11.774 0.722
CANADA —956.297 —4.172 —234.717 —1.888
JAPAN 3438.881 6.749 246.945 1.583
CHINA 749.831 1.648 75.887 0.442
FINLAND —7.138 —0.191 —5.511 —0.474
SPAIN —222.695 —2.069 —78.579 —1.895
TURKEY —119.212 —1.385 60.955 2.764
AUSTRALIA 486.906 3.343 —60.043 —1.338
NEW ZEALAND 37.057 1.536 16.583 1.994
SOUTH AFRICA —8.756 —0.135 36.359 1.564
ARGENTINA —117.074 —-2.970 —96.745 —3.960
BRAZIL 307.431 2.460 —17.827 —0.436
CHILE 371.328 4.949 155.897 5.547
MEXICO —337.435 —1.021 —-96.473 —0.799
PERU —-19.219 —0.521 12.901 1.154
SAUDI ARABIA 884.617 4.930 —0.832 —-0.017
INDIA 47416 0.428 —38.988 —1.983
INDONESIA 205.864 2.374 —68.127 —2.548
KOREA, REPUBLIC OF 1265.811 4.055 —29.475 —0.351
MALAYSIA 162.666 1.005 1.454 0.037
PHILIPPINES 149.141 2.619 —15.287 —0.856
SINGAPORE 84.126 0.436 320.901 3.501
THAILAND 95.624 1.416 96.501 4.393

Embolden items refer to the significance at %10 percent level. The standard errors of t statistics are
computed based on Newey-West type variance estimator of Equation (74) in Pesaran (2006)

@ Springer



368

M. Ege Yazgan and S. S. Ozturk

Table 11 CIPS tests for i j;

CADF(0) CADEF(1) CADEF(2) CADEF(3) CADEF(4)
UNITED STATES —3.924 —2.934 —2.459 —1.793 —2.091
UNITED KINGDOM —3.846 —-3.232 —2.302 —-1.716 —1.833
AUSTRIA -3.136 —-2.177 —1.808 —1.529 —1.646
BELGIUM —2.386 —1.815 —1.353 —1.103 —1.173
FRANCE —4.863 —3.578 —2.666 —2.088 —-2.018
GERMANY —2.420 —1.665 —1.319 —1.013 —1.084
ITALY —4.210 —2.500 —2.415 —1.809 —2.247
NETHERLANDS —4.749 —3.746 —2.659 —1.884 —2.255
NORWAY —4.860 —3.354 —2.486 —1.892 —-1.970
SWEDEN —3.568 —2.500 —2.032 —1.730 —1.909
SWITZERLAND —4.186 -3.167 —2.360 —1.981 —1.767
CANADA —-2.999 —2.135 —1.726 —1.465 —1.740
JAPAN —2.575 —2.023 —1.566 —1.207 —1.557
CHINA —0.196 —0.363 0.533 0.748 0.526
FINLAND -3.950 —2.815 —2.280 —1.995 —2.032
SPAIN —4.622 —2.924 —2.089 —1.606 —1.613
TURKEY —3.638 —2.699 —-2.118 —-1.773 —1.686
AUSTRALIA —4.050 —-2.949 —1.977 —1.298 —0.984
NEW ZEALAND —5.345 -3.897 —-3.222 —2.701 —2.527
SOUTH AFRICA —5.236 -3.912 -3.113 —2.958 —2.629
ARGENTINA —3.436 —2.719 —2.113 —1.854 —2.022
BRAZIL -3.390 —2.575 —1.910 —1.458 —1.341
CHILE —2.579 —1.830 —1.588 —1.558 —1.529
MEXICO —2.145 —1.533 —1.243 —1.087 —1.194
PERU —4.397 -3.079 —2.638 —2.377 —2.193
SAUDI ARABIA —2.394 —1.925 —1.571 —1.461 —1.462
INDIA —4.552 —2.879 —2.159 —1.957 —0.931
INDONESIA —2.631 —1.882 —1.306 —1.090 —0.905
KOREA, REPUBLIC OF —3.633 —2.610 —-2.027 —1.473 —1.481
MALAYSIA —2.886 —2.085 —1.537 —1.282 —1.358
PHILIPPINES —3.381 —2.427 —1.801 —1.656 —1.604
SINGAPORE —2.858 —-2.167 —1.621 —1.414 —1.282
THAILAND —3.420 —2.522 —1.799 —1.451 —1.262

Embolden items refer to the significance at %10 percent level
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