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Abstract

In this work we assess the existence of a S-Curve pattern in ten Cen-
tral and Eastern European Countries (CEEC-10) for the relation between
the trade balance and the terms of trade. Empirical results support the
existence of this curve for Slovenia, Czech Republic, Hungary, and also
for an aggregate of the ten transition countries. In the case of Lithuania,
Poland, Romania, and Slovakia the pattern is weaker than in the men-
tioned countries but it stills prevails. We then document this property of
business cycles in the dynamic general equilibrium trade model of Backus,
Kehoe, and Kydland (1994) calibrated specifically to match the CEEC-10
aggregate economy. Results support the existence of a S-Curve, except
when technology shocks are absent and domestic and imported goods are
perfect substitutes.
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1 Introduction

In this work we empirically assess the existence of a S-Curve relation between the

terms of trade (or the real exchange rate) and net exports in ten Central and

Eastern European Countries (CEEC-10), and analyze our empirical findings,

calibrating the dynamic general equilibrium trade model of Backus, Kehoe, and

Kydland (1994) to match parameter values for an aggregate (CEEC-10) of the

economies at study.

Before we characterize a S-Curve pattern, we must first define a related con-

cept - The J-Curve. The J-Curve phenomenon is observed in the data when the

trade balance of a given country gets worse immediately after a real currency

depreciation, due to some time lag between order and delivery of imports, which

are paid on a higher price after the depreciation. Empirical studies have revealed

that in developed economies this event usually lasts between 6 month and one

year. Hence the existence of a J-Curve makes realignments in exchange rates less

predictable, increasing the volatility and uncertainty, especially regarding the

consequences on output, export competitiveness, and real convergence. Sem-

inal studies about the J-Curve can be traced back to the works of Junz and

Rhomberg (1973), Magee (1973), and Meade (1988). The S-Curve pattern as

mentioned in the work of Backus, Kehoe, and Kydland (1994) is a similar defin-

ition to the J-Curve, but instead of only studying the existence of negative past

and contemporaneous correlations between the terms of trade and net exports,

in order for a S-Curve pattern to exist, positive correlations between the two

variables must emerge in the future.

The ten Central and Eastern European Countries (CEEC-10) which in recent

years joined the European Union (EU) — Bulgaria, Czech Republic, Estonia,

Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia - are

going through a transition process, being the ultimate goal real convergence

towards EU levels. The study of the S-Curve phenomenon for these countries

is useful for several reasons. First, uncertainty about the impact of exchange

rates depreciations caused by the existence of a S-Curve in these small open

economies can undermined the convergence process, since economic growth in
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recent years for these countries is mostly export-oriented. Second, since these

economies have, sooner or later, to join the euro, constant depreciations and

uncertainty about their final impact on the economy, can potentially increase

volatility in their transition path towards the euro. Third, the timing of euro

adoption or even the entrance in to the Exchange Rate Mechanism (ERM II)

can be more difficult to pin down since volatility of exchange rates, its impact

on the economy, and constant deficits in the trade balance are reasons to delay

those decisions.

Literature about transition countries at study and the connection between

the trade balance and the terms of trade is still very scarce and empirical. Some

studies focused mainly on determinants of the current account, for example

Herrman and Jochem (2005), Falk (2008), and Rahman (2008).

Herrman and Jochem (2005) study the determinants of current account in

the Central and Eastern Europe Countries (except Bulgaria and Romania, the

other eight are the ones we study) and its impact for euro zone enlargement.

Among other conclusions, the authors are concerned about future realignments

of real exchange rates that can potentially harm the timing and the certainty of

the determination of the conversion rate to the euro. Falk (2008) using a sample

of 32 countries between 1990 and 2007, including our ten transition countries,

analyzed the determinants of the trade balance in these countries. This work

does finds a positive connection between a real exchange rate depreciation and an

improvement in the trade balance (contrary to the S-Curve), although countries

with trade balance deficits and/or large inflows of foreign direct investment

become less sensitive to movements in real exchange rates. Rahman (2008) also

analyzes our ten economies between 1992 and 2006, trying to understand recent

developments in the current account in these countries using several variables

as possible causes.

Other studies focus mostly on the impact of exchange rates on economic

growth. Kemme and Teng (2000) find evidence that misalignments in real ex-

change rates tend to undermine export growth in Poland. Égert and Morales-

Zumaquero (2008) found evidence of the same but for the case of nominal ex-
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change rates across ten Central and Eastern European countries. Bahmani-

Oskooee and Kutan (2008a) try to assess, for seven of our ten economies (ex-

cept Bulgaria, Romania, and Slovenia) if exchange rate depreciations are output

contractionary or not. They find that in the short-run a depreciation benefits

Latvia, Poland, and Slovakia, since exports are reacting more, but is harmful

for Czech Republic, Estonia, and Hungary, having no effect in Lithuania.

The two empirical studies that clearly analyze the existence (or not) of the

referred phenomenon for the CEEC are Bahmani-Oskooee and Kutan (2008b)

and Bahmani-Oskooee, Kutan, and Ratha (2008c). The first study uses monthly

data for the period between January 1990 and June 2005 for, among others,

Bulgaria, the Czech Republic, Hungary, Poland, Romania, and Slovakia. For our

selection of countries, the author finds evidence of a J-Curve for Bulgaria. The

second study uses the same data to test the existence of an S-Curve instead of an

J-Curve (i.e., instead of only analyzing the existence of a negative relationship

between the real exchange rate and the trade balance in the first periods after

a depreciation, the authors also assess if after some periods their relationship

turns positive). Again, results for Bulgaria show evidence of a S-Curve, as well

as for Poland, and Slovakia. Weak evidence is found for Czech Republic and

Hungary.

In this work, besides contributing to the increasing empirical literature about

the connection between the terms of trade and net exports, we also analyze this

relation for Central and Eastern European Countries in a dynamic general equi-

librium trade setting, calibrated specifically to replicate economic characteristics

for an aggregate of these countries (CEEC-10). This framework has never been

used in the literature to study this topic for the case of these countries.

In the next section we will present empirical motivation for the ten countries

at study. Section 3 presents the model and section 4 the calibration exercise for

these countries. Section 5 analyzes the results of the benchmark and robust-

ness analysis simulations, and compares those with empirical evidence found in

section 2. Finally, section 6 concludes.
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2 Empirical Motivation

Table 1 shows indicators regarding convergence and trade for the ten Central

and Eastern European Countries that recently join the European Union. Com-

parison of GDP per capita is made with Germany and the import share in % of

GDP represent imports of each country that come from Germany. We choose

Germany for comparison purposes since the country is the biggest economy in

the European Union.

Table 1 - Convergence and Trade Related Indicators

GDP Per Capita Degree of Import Share Trade Balance
(Germany=100) Openness (in % GDP) (% GDP)

Bulgaria 34.5 74.4 8.8 −22.1
Czech Republic 71.4 76.6 19.8 4.7
Estonia 63.2 77.2 10.0 −8.9
Hungary 56.4 78.8 17.8 2.3
Latvia 50.9 54.5 8.5 −20.3
Lithuania 49 61.4 8.7 −12.0
Poland 47.3 42.1 10.7 −1.7
Romania 32.3 37.6 7.5 −14.3
Slovakia 58.3 86.6 17.4 −0.5
Slovenia 79.9 72.3 11.5 −1.8
D a ta S o u r c e s : N ew C ro n o s (E u ro s t a t ) a n d C h e l em . A l l va lu e s p r e s e n t e d r e f e r t o 2 0 0 7 , e x c e p t f o r t h e c a s e o f t h e im p o r t s h a r e , w h ich i s 2 0 0 6 .

D e g r e e o f o p e n n e s s i s c a lc u la t e d a s [ (E x p o r t s+ Im p o r t s ) / 2 ]/G D P * 1 0 0 a t c u r r e n t p r i c e s . Im p o r t sh a r e in % o f G D P is c a l c u la t e d

w ith im p o r t s f r om G e rm any fo r e a ch c o u n t r y a t c u r r e n t p r ic e s . Tra d e b a la n c e i s (E x p o r t s - Im p o r t s ) /G D P * 1 0 0 in cu r r e n t p r i c e s .

These ten countries are on different stages of convergence towards Germany,

with Bulgaria and Romania being the poorest and the newest members of the

European Union, as we can see by analyzing GDP per capita in % of Germany

GDP per capita. All countries have a substantial degree of openness making

these small open economies very dependent of the economic conditions of their

trade partners, which can also be confirmed by looking at the column where

the trade balance as a % of GDP is presented. Countries like Bulgaria, Es-

tonia, Latvia, Lithuania, and Romania show worrying values for their trade

balances deficits, exposing a significant foreign dependence. Imports from Ger-

many already represent a significative value for these countries (and exports

also, although results are not presented).

Table 2 show us the current situation in each of this ten countries regarding

exchange rate policy. Only two of the ten transition countries are already in
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the Eurozone - Slovenia and Slovakia. However, there are three countries that

are already inside the Exchange Rate Mechanism II (ERM II) controlling the

volatility of its currencies - Estonia, Latvia, and Lithuania - making a serious

effort about joining the Eurozone. Czech Republic, Hungary, Poland, Bulgaria,

and Romania, the biggest transition economies are still outside the ERM II and

very undecided about time schedules.

Table 2- Exchange Rate Policy

Member of the Member of the Exchange Rate
ERM II Eurozone System

Bulgaria No, probably in 2010 No Currency Board
(Lev - BGL)
Czech Republic No No Managed Float
(Czech Koruna - CZK)
Estonia Yes, since No, not likely Fixed
(Estonian Kroon - EEK) June 2004 before 2011
Hungary No No, but never Free Floating
(Forint - HUF) before 2014
Latvia Yes, since No Fixed
(Latvian Lat - LVL) May 2005
Lithuania Yes, since No, probably Fixed
(Litas - LTL) June 2004 in 2010
Poland No No, but never Free Floating
(Zloty - PLN) before 2012
Romania No, probably No Free Floating
(Romanian New Leu - RON) between 2010-2012
Slovakia n.a. Yes, since n.a.
(Euro) January 2009
Slovenia n.a. Yes, since n.a.
(Euro) January 2007

Data Sources: National Central Bank of each country. ERM II is the Exchange Rate Mechanism II.

The name of the currency is in parentheses as well as its international designation in foreign exchange markets.

Table 3 presents calculations similar to those of Backus, Kehoe, and Kyd-

land (1994) for the ten transition countries, using quarterly data. Variables

used in this table are similar to variables that we used in the model. nx
y is net

exports in % of GDP at current prices, y is GDP at constant prices, and p is

the terms of trade, calculated as the ratio of the implicit import deflator over

the implicit export deflator, contrary to the standard definition used in inter-

national economics, but in line with the definition of real exchange rates used

in macroeconomics.1 The last row of this table shows the median of the values
1See Appendix for details on data and methodology.
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found, this median represents a value for the aggregate of the ten transition

countries (CEEC-10), which we use to compare the model against empirical

data in section 5.

In terms of standard deviations all variables exhibit a considerable amount

of volatility, especially in the case of the terms of trade, but values are rather

heterogeneous across countries. nx
y and y are the most persistent variables while

the terms of trade presents a rather small median value of 0.29.

Correlations between y and nx
y are always negative, at the exception of

Romania, as it is standard in the literature, emphasizing the strong connection

between income and imports. The correlation between GDP and the terms of

trade does not present a clear trend, but it is, most of the time, positive. In

eight of our ten countries (except Bulgaria and Hungary) the contemporaneous

correlation between net exports and the terms of trade is negative. This means

that whenever there is a real depreciation, the trade balance worsens, which can

be an evidence of the existence of a S-Curve phenomenon in these countries.

Table 3 - Business Cycle Properties of the Ten Transition Economies

Standard-Deviation (%) Autocorrelation Correlation
nx

y
y p

nx

y
y p (

nx

y
, y)

µ
nx

y
, p

¶
(y, p)

Bulgaria 3.20 3.59 2.38 0.44 0.65 0.31 −0.64 0.28 −0.46
Czech Republic 1.50 1.29 1.76 0.55 0.62 0.60 −0.31 −0.41 0.32
Estonia 2.85 2.39 2.02 0.32 0.73 0.23 −0.25 −0.19 −0.25
Hungary 1.56 0.82 1.07 0.51 0.76 0.40 −0.35 0.11 0.13
Latvia 2.79 1.63 3.18 0.45 0.74 0.35 −0.33 −0.09 0.16
Lithuania 2.07 1.92 4.08 0.10 0.82 0.15 −0.27 −0.53 0.15
Poland 1.13 1.32 3.84 0.59 0.63 0.05 −0.58 −0.32 0.37
Romania 1.55 0.95 2.23 0.30 0.40 0.25 0.07 −0.32 −0.23
Slovakia 4.19 2.29 1.61 0.58 0.51 0.27 −0.28 −0.25 0.10
Slovenia 1.70 0.79 1.21 0.26 0.54 0.43 −0.18 −0.39 0.11
Median CEEC-10 1.89 1.48 2.13 0.45 0.64 0.29 -0.30 -0.29 0.12
Notes: Quarterly data is from the NewCronos (Eurostat) database. Authors’ own calculations.

To better assess the connection between net exports and the terms of trade

we calculated correlations between the two variables, i.e., pt and (nxy )t+k for

lags and leads of 8 periods each, which can be seen in Figure 1.

A S- pattern emerges in Slovenia, Czech Republic, and Hungary. In the

case of Lithuania, Poland, Romania, and Slovakia the pattern is weaker than in
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the mentioned three countries, but the evolution is the same, getting positive

correlations after k = 0. Results for Bulgaria, Estonia, and Latvia seem to

indicate that the pattern does not appear in these countries. Except for the

case of Bulgaria, conclusions are relatively similar to the ones in Bahmani-

Oskooee and Kutan (2008b) and Bahmani-Oskooee, Kutan, and Ratha (2008c),

although they use monthly data.
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Figure 1 - Cross-Correlation Functions between the Trade Balance and the Terms of

Trade for the Ten Transition Countries

Figure 2 presents the connection between net exports and the terms of trade

for the CEEC-10 aggregate. A S-Curve pattern clearly prevails.

8



CEEC-10

-0.7

0

0.7

-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8

Lag k of p behind nx/y

C
or

r(
pt

, n
x/

y_
t+

k)

Figure 2 - Cross-Correlation Functions between the Trade Balance and the Terms of

Trade for the CEEC-10

3 The Model

The purpose of this work is to check if the general equilibrium trade model

of Backus, Kehoe, and Kydland (1994) is suitable to understand and replicate

the empirical evidence found in the data regarding the relationship between

the current account and the terms of trade in Central and Eastern European

countries.

There are two countries in the world, designated by country 1 and country 2,

inhabited by infinitely lived and identical individuals. Country 1 is an aggregate

representing average economic conditions of the ten transition countries at study

(which we designated by CEEC-10) and country 2 is Germany. The CEEC-10

aggregate represents about 70% of the German economy.

Labor is immobile between countries and each country produces a different

good, which it sells to the other country. The model is stochastic in nature,

hence technological and government consumption shocks can hit the economy.

3.1 Preferences

In each period t and country i preferences for consumers are expressed in the

following way:
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E0

∞X
t=0

βtU (cit, 1− nit) (1)

where U(c, 1 − n) =
[cμ(1−n)1−μ]γ

γ and cit is consumption and nit are hours

worked in each country. β is the rate of intertemporal discount, μ is preference

for consumption, and γ is the curvature parameter that also defines the value

of the relative risk aversion coefficient.

3.2 Technology

Each country produces a specific good, designated by a and b, respectively for

country 1 and 2. These two goods are produced using capital (kit) and labour

(nit) and can be sold in both countries, represented by the following resource

constraint:

a1t + a2t = y1t = z1tF (k1t, n1t) (2)

b2t + b2t = y2t = z2tF (k2t, n2t) (3)

where equations (2) and (3) are for country 1 and 2, respectively. F (k, n) =

kθn1−θ is a Cobb-Douglas production function, θ is the capital share parameter,

yit is GDP of country i, and z1 and z2 are stochastic technological shocks of

country 1 and 2, respectively.

The evolution of the capital stock is determined by:

ki,t+1 = (1− δ) ki,t + si,t−J+1 (4)

where δ is the depreciation rate and si,t−J+1 are planned additions to the capital

stock of country i in period t+ J . In each period, total expenditures on invest-

ment (Ii,t) is the sum of capital expenditures on all currently active projects:

Ii,t =
1

J

J−1X
j=0

si,t−j

a1 and a2 are respectively production of the good a sold in the domestic and

in the foreign economy, with analogous in country 2. Hence a2 are exports of
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country 1 and b1 are exports of country 2. The domestic and imported goods are

used to meet consumption (cit), investment (Iit), and government consumption

(git) demands in both countries:

c1t + I1t + g1t = G (a1t, b1t) (5)

c2t + I2t + g2t = G (a2t, b2t) (6)

where G (a, b) = [ 1a
−ρ + 2b

−ρ]
− 1
ρ defined as the Armington aggregator due

to a seminal paper of Armington (1969) and σ = 1
1+ρ is the elasticity of sub-

stitution between foreign and domestic goods. i represents the weights of the

domestic and foreign production on the aggregate demand for each country.

3.3 Shocks

Producers of the specific good in both countries are hit by technological shocks

that involve according to:

Zt+1 = AZt + εzt+1 (7)

where εzi is i.i.d. with variance V arε
z
i and positive cross-country correlation of

the shocks.

Government consumption in both countries is also stochastic and follows:

gt+1 = Bgt + εgt+1 (8)

where εgi is i.i.d. with variance V arε
g
i . Since fiscal policy has a domestic nature

we assume that the cross-country correlation of the shocks is zero.

3.4 Important Identities

We need some equations that define output, terms of trade, and net exports, in

order to analyze and compare its behaviour vis-à-vis empirical data.

Output (yit) is expressed as the sum of the goods produced for domestic

and foreign markets in equations (2) and (3), and the Armington aggregator

expresses expenditure components as a function of domestic and imported goods
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in equations (5) and (6). Since the Armington aggregator is homogeneous of

degree one, we have in equilibrium for country 1 (analogous for country 2):

c1t + I1t + g1t = q1ta1t + q2tb1t (9)

where q1t and q2t are respectively the price of the domestic and imported good.

Using the resource constraint (2) we can relate both equations getting y1t as

function of internal demand and net exports:

y1t = (c1t + I1t + g1t)/q1t + (a2t − ptb1t) (10)

where pt is the terms of trade, as measured in the data, i.e.:

pt =
q2t
q1t

(11)

Terms of trade are calculated, in the case of country 1, from the marginal

rate of transformation between the two goods:

pt =
q2t
q1t

=
{∂G (a1t, b1t) /∂b1t}
{∂G (a1t, b1t) /∂a1t}

The trade balance is the ratio of net exports over output:

nx1t
y1t

=
(a2t − ptb1t)

y1t
(12)

4 Calibration

We calibrated the above described model in order to replicate the average long

run values for the aggregate of the ten transition economies (CEEC-10) at study.

In this case where the economies under study are transition countries, calibration

is a rough exercise. We use the calibration methodology suggested by Prescott

(1986) and Cooley (1995). When needed, X12-ARIMA was used to remove

seasonality and the Hodrick-Prescott filter was used to detrend the data. Results

for the parameters are reported in Table 4, at the end of this section.
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4.1 Preferences

The discount factor β is calculated using annual data between 2001 and 2007,

later turned into quarterly values, from AMECO, a European Commission an-

nual database. β = 1
(1+rLT )

, where rLT is the real long term interest rate for

government bond yields, which was deflated using the consumer price index.

Time dedicated to work (n) is calculated as the ratio of average hours worked

in a week by the number of available hours to work in a week (14x7), multiplied

by the employment rate. Data for average hours worked in a week and the em-

ployment rate were taken from the Labour Force Survey (LFS) of the Eurostat.

We set μ = n.

The curvature parameter (γ) is set to −1 as in Backus, Kehoe, and Kydland

(1994) since their value is based on empirical studies and this is a commonly

used value in the literature.

4.2 Technology

We assume a value for the capital share (α) of 0.36. The work of Gollin (2002)

points to an interval between 0.20 and 0.35 for the capital share in developing

countries and studies by Vanags and Bems (2005) and Zienkowsk (2000) point

to a higher value for this parameter for some transition countries that can reach

0.40, hence we choose the standard value used in the literature of 0.36. Us-

ing the calculations performed in Vanags and Bems (2005) we use a quarterly

depreciation rate for capital (δ) of 0.02.

The elasticity of substitution between home and foreign goods is defined as

σ = 1
(1+ρ) . Some studies, like that of Whalley (1985), found this elasticity to

have a range between 1and 2. We choose the value of 1.5 since it is standard in

the literature and later on we perform a sensitivity analysis to this parameter.

For calculating the 1 and 2 parameters we need data for the import

share. These two parameters represent respectively, the weights of domestic and

imported goods. We used annual bilateral trade data from the CHELEM data

base for 1992-2006 to calculate the import share. This is calculated assuming

that there are only two countries in the world, the group of the ten transition
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countries (CEEC-10) and Germany.

4.3 Shocks

The technological shocks are common to all producers of each country, follow-

ing a stochastic process. We estimate a V AR[1] for the CEEC-10 group and

Germany for the period between 2001:01-2008:02 using Eurostat Quarterly Na-

tional Accounts. Solow residuals were estimated using labour data only, since

quarterly capital stock data is not available for the majority of these countries.

Government consumption shocks are also modelled as stochastic processes

and we also estimate a V AR[1] between the CEEC-10 group and Germany.

These shocks are not correlated with technological shocks or with the foreign

government consumption shock. We also use quarterly data from the Eurostat

Quarterly National Accounts for the period between 2000:01-2008:01 to estimate

the parameters. The value for g represents the average share of government

consumption in GDP for the CEEC-10 group between 1991 and 2007.

We choose the value of the variance of the shocks in order to reproduce the

volatility of the GDP for the CEEC-10 found in empirical data. Table 4 presents

a summary of the values for the benchmark parameters.

Table 4 - Benchmark Calibration Parameters

Preferences
β 0.995
μ 0.30
n 0.30
γ −1
Technology
θ 0.36
δ 0.02
σ 1.5
import share 9.5%
Technological Shocks

A

∙
0.55 0.27
0.27 0.55

¸
V arεz1 = V arεz2 0.926
Corr (εz1, ε

z
2) 0.098

Government Consumption Shocks
g 0.192

B

∙
0.95 0
0 0.95

¸
V arεg1 = V arεg2 0.342
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5 Results and Sensitivity

We simulate a model where the domestic economy is an aggregate of the ten

transition countries at study (CEEC-10) and the foreign country is Germany,

the biggest economy of the European Union and the one that has a significative

amount of trade with these economies. The main purpose of the simulations of

the model is to check if this model can replicate the S-Curve pattern found in

the data for some of these countries.

Empirical results for the CEEC-10 are replicated here again for ease of com-

parison (in the first three rows we have the median values, the maximum val-

ues, and the minimum values found in empirical data calculations). Theoretical

benchmark results are presented in the fourth row of this table, while the re-

maining rows present results for sensitivity analysis. Experiments made are

described in the footnote of Table 5. Calibration for the two experiments with

government shocks as well as parameter values for the benchmark simulation

are described in Table 4 in the previous section.

Table 5 - Benchmark and Sensitivity Analysis Results

Standard-Deviation (%) Autocorrelation Correlation
nx

y
y p

nx

y
y p (

nx

y
, y)

µ
nx

y
, p

¶
(y, p)

Empirical data (median) 1.89 1.48 2.13 0.45 0.64 0.29 -0.30 -0.29 0.12
Empirical data (maximum) 4.19 3.59 4.08 0.59 0.82 0.60 0.07 0.28 0.37
Empirical data (minimum) 1.13 0.79 1.07 0.10 0.40 0.05 -0.84 -0.53 -0.47
Benchmark 0.18 1.51 0.14 0.18 0.48 0.76 -0.54 -0.26 0.25
Large Elasticity 0.18 1.51 0.12 0.19 0.48 0.78 -0.53 -0.15 0.25
Small Elasticity 0.19 1.50 0.18 0.17 0.48 0.75 -0.55 -0.39 0.27
Perfect Substitutes 0.45 1.52 0.02 0.30 0.48 0.61 -0.37 0.90 -0.l5
Large Trade Share 0.50 1.50 0.18 0.17 0.48 0.76 -0.53 -0.27 0.28
Two Shocks 0.18 1.50 0.13 0.17 0.47 0.76 -0.55 -0.27 0.26
Government Shocks 0.007 0.008 0.02 0.69 0.69 0.70 -0.59 1.00 -0.58
Notes: Changes in the simulations were the following - large elasticity (σ = 2.5), small elasticity
(σ = 0.5), perfect substitutes (σ = 100), large trade share (import share = 20%).

Standard deviation for the trade balance and the terms of trade are consis-

tently lower than the ones presented in the data. We made an experiment where

we increased the import share for these countries, and another where domestic

and imported goods were perfect substitutes and volatility for net exports sub-

stantially increased. This feature also occurred in the article of Backus, Kehoe
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and Kydland (1994), but in the developed countries analysed there, net exports

and output are less volatile and terms of trade are more volatile than here.

Output volatility is reasonably predicted by the model.

Since technology shocks are not much persistent, autocorrelation for these

variables are not much persistent in the majority of the simulations, except for

the case of the terms of trade.2 However, it is worth noting that autocorrelations

obtained from the model are in line with empirical evidence from the group of

countries in study.

Correlations between these three variables in the benchmark economy ex-

hibit a similar pattern observed in the data: correlations between net exports

and output are negative, due to the strong volatility of investment that forces

the economy to buy more imported goods after an increase in output due to a

positive technology shock. This is also the reason why a S-Curve pattern ap-

pears in the model in most simulations (a negative contemporaneous correlation

between the terms of trade and net exports). Even with a positive technologi-

cal shock and an increase in the terms of trade (in the real exchange rate) due

to a decrease in domestic prices, an investment boom forces the trade balance

into a deficit. This is a reasonable explanation, especially for transition coun-

tries which are in much need of investment. Figure 3 shows this pattern for the

benchmark economy. The same pattern is found in all simulations, except “Gov-

ernment Shocks” and “Perfect Substitutes”.3 Except for these two simulations,

the model seems to be quite robust to changes in the value of parameters.

2We experimented using the values of technological shocks used in Backus, Kehoe, and
Kydland (1994) and persistence increased. Results are available upon request.

3Figure are available upon request.
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Figure 3 - Cross-Correlation Function for the Benchmark Economy

Except for simulations ”perfect substitutes” and ”government shocks” con-

temporaneous correlations between net exports and the terms of trade are neg-

ative, as in the data (except for the case of Bulgaria and Hungary). These two

mentioned simulations are the ones that don’t exhibit the S-Curve pattern, in-

stead, they result in a tent-shaped curve, since the impact of investment in the

trade balance is not so strong. After a positive technological shock, when domes-

tic prices decreased and domestic and imported goods are perfect substitutes,

instead of running a deficit in the trade balance, the domestic economy runs

a surplus, turning the correlation between the terms of trade and net exports

positive. Positive government shocks usually make consumption and investment

decrease, hence the country does not run a deficit in the trade balance. One

example can be seen in Figure 4, where we exhibit the cross-correlation function

between the terms of trade and the trade balance for simulation performed with

government shocks only. Hence, if technology shocks are important to determine

the existence of this pattern (and government shocks don’t), the knowledge of

the nature of the shocks that constantly hit these economies is very important.
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Figure 4 - Cross-Correlations Function for Experiment Government Shocks

6 Conclusions

In this work we found empirical evidence of a S-Curve pattern for Slovenia,

Czech Republic, Hungary, and also for an aggregate of the ten Central and

Eastern European countries that recently joined the EU (CEEC-10). In the

case of Lithuania, Poland, Romania, and Slovakia the pattern is weaker than in

the mentioned countries but it stills prevails. Results for Bulgaria, Latvia, and

Romania don’t show support for such pattern.

We then documented this property in the dynamic general equilibrium trade

model of Backus, Kehoe and Kydland (1994) calibrated specifically for an econ-

omy that represents the average economic conditions for the ten countries at

study (CEEC-10). The model replicates well the observed pattern. The model

is especially good in replicating autocorrelation patterns and cross-correlations

between net exports and output, between net exports and terms of trade and

between output and terms of trade.

Simulations performed to assess the robustness of the model found a very

determinant role for technological shocks in the appearance of the S-Curve pat-

tern, as in the work of Backus, Kehoe and Kydland (1994). Experiments with

government shocks only and with perfect substitutes goods deliver a tent-shaped

pattern instead of a S-Curve pattern.

18



In the center for the S-Curve explanation is the impact of technological

shocks both in terms of trade (positive) and in the trade balance (negative,

through investment). Since technological shocks are determinant in explaining

the S-Curve pattern and transition countries seem to be experiencing some

type of technological shocks, it is not likely that this pattern will fade away

in the near future and hence it is important for economic policy to be aware

of this phenomenon and its consequences for these countries in terms of real

convergence and the timing of euro adoption.
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7 Appendix

Quarterly data used in Table 3 and Figures 1 and 2 were taken from the Eurostat

electronic database NewCronos, from the Quarterly National Accounts. We

have extracted GDP, export, and imports at current and constant 2000 prices

for the widest period available for each country. The followings variables were

then calculated:

• Real Output (y) - GDP at constant 2000 prices.

• Net Exports (nxy ) - Exports minus Imports divided by GDP at current

prices.

• Terms of Trade (p) - Implicit Price Deflator of Imports divided by the

Implicit Price Deflator of Exports. The implicit deflators are obtained by

dividing the current value of the variable by its constant value.

All variables are in logarithms except net exports as a percentage of GDP.

H-P filter (with a parameter λ = 1600) was used to remove the trend and X-12

to remove seasonality, whenever data was not seasonally adjusted (as it was

the case for Bulgaria, Czech Republic, Romania, and Slovakia). Time series

for the ten transition countries are the following: Bulgaria - 1995:01-2008:01,

Czech Republic, Hungary, Latvia, Lithuania, Poland, and Slovenia - 1995:01-

2008:02, Estonia - 1993:01-2008:02, Romania - 2000:01-2008:02, and Slovakia -

1992:01-2008:02.
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