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This paper estimates the bilateral trade equations of Turkey and its major 

trading countries by using the Gregory and Hansen procedure. We allowed for a 
structural break at an unknown date within the Gregory and Hansen (GH) framework 
and obtained a cointegrating relationship especially between variables in the export 
and import demand equations at the bilateral level. The empirical analysis of the 
exchange rate and income elasticity of trade demand, over the period 1922, is 
presented and discussed.  

Keywords: Structural change; income elasticities; exchange rate elasticities; 
cointegration.  

JEL: F11, F14.

1. Introduction  
Trade elasticities have major macroeconomic policy implications for 

any country. The major determinants of international trade are the gross 
domestic product (GDP) of a country, the foreign GDP, the price of export 
and import, the foreign and domestic prices, and exchange rate. Since shifts 
in the trade balances are regarded widely as a function of changes in 
exchange rates, the relationship between trade and these determinants are 
examined by a robust model of the export and import demand functions 
(Haynes et al., 1996).  

High implied values of the trade elasticity are related to Turkey’s 
connection to international prices and real income values. On the other hand, 
low values are related to disconnection from international prices and real 
income variables. Both cases provide valuable information for firms and 
traders to consider such relationships when contemplating changes in price, 
income, demand, and supply. The elasticity approach may give potential 
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explanations of the behaviour of current account balance and also the 
consumers’ preferences on domestic and imported goods. The elasticity 
approach helps to permit a distinct investigation of risk and expectation 
effects on exports and imports. Furthermore, the value of the elasticity of 
substitution determines how much a monetary authority should care about 
exchange rate movements. The position of the current account balance and 
its effect on exchange rates is an important indicator for the central bank in 
determining interest rates. In other words, if domestic and foreign goods are 
close substitutes, a central bank should not care very much about the 
exchange rate, because shocks to the domestic economy will not affect 
international trade much. Then protectionist defences against the 
international diffusion of recessions seem out of order. In general, the 
magnitude of the elasticity of substitution will substantially affect the policy 
implications of most models in international economics, beyond monetary or 
trade policy. 

This study differs from earlier work by including real trade values and 
real exchange rates. This reduces the possibility of the bias caused by 
omitting a potentially relevant variable from the estimation. This study also 
differs from earlier work by examining trade elasticities on a bilateral basis 
(including Turkey’s major trading partners, such as Canada, China, France, 
Germany, Italy, Japan, South Korea, the Netherlands, Russia, Spain, 
Switzerland, the UK, and the US), rather than aggregated trade and price 
data. This eliminates many of the problems associated with defining and 
using aggregate variables. Additionally, following Togan and Berument 
(2007), the prices of exports and imports are used in calculating the real 
import and export functions, alongside the real exchange rates. Furthermore, 
the implication of trade function allows for testing whether the Marshal 
Lerner condition holds for bilateral trade in Turkey in the long run. 

Testing for cointegration between variables with unit roots is an 
integral part of empirical time series analyses. A number of tests are 
available in the literature. Most of these tests are residualbased and they are 
widely used due to their simplicity. However, these tests were introduced 
based on the assumption that the cointegrating vector remained the same 
during the period of study.  There are many reasons to expect that the long
run relationship between the underlying variables might change. Structural 
changes can take place because of economic crises, technological shocks, 
changes in the economic actors’ preferences and behaviour accordingly, 
policy and regime changes, and organizational or institutional evolution. 
This is more likely to be the case if the time span is long. This study covers 
the period between 1982Q2 and 2007Q4. 1980 constitutes a turning point in 
the economic history of Turkey. The import substitution strategy and the 
fixed exchange rate policy of the previous period were replaced with the 
export promotion strategy and the floating exchange rate policy. The 
establishment of a free market economy and integration with the world 
economy became the major objectives of the national policies, which were 
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also supported by international organisations such as the IMF and the World 
Bank.  The time span included in this study covers the transition period of 
the trade liberalisation started with the 1980s liberalisation policies and the 
Customs Union (CU) Agreement in 1996 between Turkey and the European 
Union (EU).  These were considered as the major important factors that 
affected the Turkish economy. Nevertheless, there was a gradual change 
from protectionist policies towards liberalisation. Trade relations with the 
EU were based on a progressive establishment of the CU that took its origins 
from the Ankara Agreement, signed on 12 September 1963, and started with 
the Additional Protocol, which came into force in 1973. Therefore, in 
analysing the longrun behaviour of export and import demand functions for 
Turkey, one may expect a regime shift in the economy activity that occurred 
at some unknown date. The purpose of this study and its contribution to 
related literature is to test for a structural change in the longrun relationship 
of bilateral trade elasticities in Turkey.  

The empirical analysis of the exchange rate and the income elasticity 
of trade demand covers the period 19822007. The empirical findings of this 
paper support the findings of Neyaptı et al. (2007). In the long run, exchange 
rate is elastic at the bilateral level for Germany in export demand function 
and for Canada, China, Spain, the Netherlands and Spain in import demand 
function. This shows Turkey’s connection to prices in those countries. 
Furthermore, foreign demand is sensitive to exports and domestic demand is 
sensitive to imports. However, the shortrun behaviour of real exchange rate 
to longrun diseuibrium is statistically significant in all countries other than 
Russia, but small in values. Nevertheless, we found no evidence that trade is 
income elastic in the short run. 

Finally, the study is structured as follows: Section 2 gives the 
literature review, section 3 gives the theoretical framework, section 4 
explains the methodology, section 5 gives the unit root and cointegration test 
results. In section 6, data and the empirical findings are explained. Finally, 
section 7 makes the conclusion. 

2.  Literature review  
A number of studies have followed the traditional approach and have 

estimated import and export demand elasticities to determine whether the 
MarshalLerner (ML thereafter) condition holds. See, for example, Kreinin 
(1967), Houthakker and Magee (1969), Khan (1974, 1975), Goldstein and 
Khan (1976, 1978), Wilson and Takacs (1979), Haynes and Stone (1983), 
Warner and Kreinin (1983), and Bahmaniskooee (1986). The ML 
condition states that as long as the sum of the price elasticity of export and 
import demand functions exceed unity, devaluation will improve the trade 
balance. Additionally, there have been studies on estimating trade elasticities 
for developing countries. Bahmaniskooee and Niroomand (1998) tested 
long run price elasticities and MarshalLerner condition for thirty developed 
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and developing countries. Lal and Lowinger (2002) confirmed the existence 
of both shortrun and longrun relationships between nominal exchange rate 
and trade balances for South Asia countries. 

One of the criticisms of these studies has been the use of aggregate 
trade data. The problem, socalled aggregation bias,” is that a significant 
price elasticity with one trading partner could be more than offset by an 
insignificant elasticity (see BahmaniOskooee and oswami, 2004). 
Therefore, this opens a new research area for the study of trade elasticities 
on a bilateral basis. 

Some studies include bilateral trade between selected developed 
countries and different regions such as that of Marquez (1990). There have 
been studies on the bilateral trade between the US and one or more of its 
trading partners, for example, Cushman (1990), Haynes et al. (1996), 
BahmaniOskooee and Brooks (1999), and Nadenichek (2000). However, 
there also have been studies on the bilateral trade of one country other than 
the US; for example, studies of bilateral trade in Canada by Bahmani
Oskooee et al. (2005), or bilateral trade in Sweden by HatemiJ and 
Irandoust (2005), Irandaust et al. (2006) and of the bilateral trade of 
manufacturing goods in Japan by Harriigan and Vanjani (2003). 
Nevertheless, even fewer studies have been conducted for the analysis of 
bilateral trade in developing countries beside the studies by Wang and Ji 
(2006) for bilateral trade in China and Liu et al. (2007) for bilateral trade in 
Hong Kong. This study aims to fill this gap and study bilateral trade 
elasticity between Turkey and its major trading partners. 

There have been studies on the trade elasticity of merchandise imports 
and exports for the Turkish economy. The relation between Turkey’s export 
and exchange rate is controversial. For example, Neyaptı et al. (2007) 
examined the effects of the Customs Union Agreement between Turkey and 
the EU on the behaviour of Turkey’s export and import demands. In other 
studies, Celasun and Rodrik (1989) found little support for establishing a 
relationship between the export and exchange rate policy, where Arslan and 
Wijnbergen (1993) found a positive relationship between exports and the 
domestic depreciation of the currency. Nevertheless, there are studies 
showing that the Marshal–Lerner condition holds as the absolute values of 
estimated price elasticities for the import and export of goods add up to 
more than unity (imek and Kadılar, 2004; Togan and Berument, 2007). 

For the income elasticity of merchandise exports, Aydin et al. (2004) 
found a positive relation between elastic income in the long run and inelastic 
income in the short run. Özkale and Karaman (2006) showed that Turkey’s 
import demand is income elastic and price inelastic. However, Özkale and 
Karaman (2006) found inelastic income elasticity for the period after the 
establishment of the Customs Union between Turkey and the EU (for the 
period between 1996 and 2004), with a negative sign for the income 
elasticity coefficient. imek and Kadılar (2004) found that there is a long
run relationship between the export or import of goods and price and 
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income.  Aydın et al (2004) and another recent study by Togan and 
Berument (2007) found elastic foreign demand for the export of goods with 
a positive sign.  

Stability of export and import demand coefficients was the centre of 
attention in studies using aggregate trade data. For example, Doğanlar 
(1998) argued that after 1980, Turkish exports and terms of trade followed a 
different growth path while Turkish imports did not change its growth path. 
In another study Utkulu and Seymen (2004) found longrun cointegration 
relationship on aggregate level among the variables in export and import 
demand equations, dealing with the hidden structural breaks. They 
concluded that dummies for structural breaks lower both the longrun price 
and income elasticities for Turkish exports with the EU, where dummies 
lower only price elasticity for Turkish imports from the EU. Thomakos and 
Ulubaşoğlu (2002) estimated disaggregated import demand elasticities for 
Turkey for various product groups over the period 19701995. They have tested 
for different elasticities and found that the effects of the trade reforms of the 
1980’s were significant for a number of industries that form the backbone of the 
Turkish economy. 

3. Theoretical framework 
The effect of income and the real exchange rate on international trade 

is well recognized in the literature. To examine to what extent movements in 
the balance of the trade of services are explained by change in relative 
prices, income and exchange rate we employ  an imperfect substitute model 
(Goldstein and Khan, 1985) for the export and import demand function, 
where we assume that foreign and domestic products are imperfect 
substitutes.  

Xit = f(Pxt, Pit*,Yit*)              (1) 

where t denotes the time period of estimation, Xit is the value of the export of 
goods to ith country, Px is the export price in New Turkish Lira (domestic 
GDP deflator is taken as a proxy), Pi* denotes the foreign price deflator 
(GDP deflator is used as a proxy) in New Turkish Lira, and Yi* is foreign 
real GDP. If we divide the righthand side of the equation (1) by foreign 
prices Pit*, due to the linearity of demand functions the export demand is not 
going to change Goldstein and Khan, 1985).  Therefore the logarithmic 
form of the export demand function is as follows: 

tit  321 lnln  lnRX εααα ++++  +  + = ∗
2 10 DDDYq itit          (2) 

where  lnRXit  is the natural log of real export value calculated by export 
from the ith country deflated by price of exports. itqln  is the natural log of 
real exchange rate calculated by ln(Pit

*e/Pt), where Pit
* is foreign price, e is 

nominal exchange rate and Pt is domestic price level and ∗
itYln  is the 
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natural log of the foreign real income. D1 is the dummy variable associated 
with switching to euro for euro zone countries, D2 is the dummy variable 
associated with the Asian and Russian crises and D3 is the dummy variable 
associated with the financial crises in Turkey1. Finally tε  is the error term. 

We expect a coefficient of relative price (real exchange rate) α1 in 
equation 2 to be positively related to export because an increase in the real 
exchange rate, a depreciation of the Turkish Lira (TL) promotes Turkish 
competitiveness and thus its exports. It is difficult to define the sign of 
income elasticity α2 as it can have a different sign. From one side increase in 
the foreign income can raise demand for Turkish exports. However, if 
foreign goods are highly competitive with Turkish exports foreign income in 
this case can have a negative effect on the export volume from Turkey.  

The standard form of the import demand function can be expressed by 
the following equation: 

Mit = f(Pmt,Pt,Yt)               (3) 

where Mit  is the value of import from the ith country, Pmit  denotes the 
import price of the traded goods in New Turkish Lira (the foreign GDP 
deflator is taken as a proxy), Pt denotes a domestic price deflator (the 
domestic GDP deflator is used as a proxy) and Yt is domestic real GDP. 
Following the analysis made in export demand function extraction we can 
divide the righthand side of equation (3) by domestic prices Pt. As a result, 
the estimated import demand function is as follows: 

tit  321  lnln  lnRM υβββ ++++  +  + = 2 10 DDDYq tit          (4) 

where itlnRM is the natural log of real import quantity deflated by the price 
of imports and itqln is the natural log of the real exchange rate.  1β  is 
expected to have a negative sign because real depreciation is expected to 
reduce Turkish imports. tYln  is the natural log of the domestic real income. 
If the income elasticity of  2β is positive, this implies that Turkish income 
leads to an increase in Turkish imports. D1, D2 and D3 are dummy variables 
explained in the export demand function. Finally tυ  is the error term.  

We assume that the relative import prices coefficients  1β  will be 
negatively related to the import quantity as according to the demand theory 
an increase in the import price will reduce the import demand while an 
increase in domestic prices will raise demand for import. Income coefficient, 

 2β , is expected to have a positive sign in most of the cases but as well as it 
may have a negative effect on import demand. If there are no any 
alternatives for imported goods in the domestic production, income will 
have a positive effect on the import volume.  
                                                
1 See appendix 1 for further details of the dummy variables. 

58  Đdil UZ 
 

natural log of the foreign real income. D1 is the dummy variable associated 
with switching to euro for euro zone countries, D2 is the dummy variable 
associated with the Asian and Russian crises and D3 is the dummy variable 
associated with the financial crises in Turkey1. Finally tε  is the error term. 

We expect a coefficient of relative price (real exchange rate) α1 in 
equation 2 to be positively related to export because an increase in the real 
exchange rate, a depreciation of the Turkish Lira (TL) promotes Turkish 
competitiveness and thus its exports. It is difficult to define the sign of 
income elasticity α2 as it can have a different sign. From one side increase in 
the foreign income can raise demand for Turkish exports. However, if 
foreign goods are highly competitive with Turkish exports foreign income in 
this case can have a negative effect on the export volume from Turkey.  

The standard form of the import demand function can be expressed by 
the following equation: 

Mit = f(Pmt,Pt,Yt)               (3) 

where Mit  is the value of import from the ith country, Pmit  denotes the 
import price of the traded goods in New Turkish Lira (the foreign GDP 
deflator is taken as a proxy), Pt denotes a domestic price deflator (the 
domestic GDP deflator is used as a proxy) and Yt is domestic real GDP. 
Following the analysis made in export demand function extraction we can 
divide the righthand side of equation (3) by domestic prices Pt. As a result, 
the estimated import demand function is as follows: 

tit  321  lnln  lnRM υβββ ++++  +  + = 2 10 DDDYq tit          (4) 

where itlnRM is the natural log of real import quantity deflated by the price 
of imports and itqln is the natural log of the real exchange rate.  1β  is 
expected to have a negative sign because real depreciation is expected to 
reduce Turkish imports. tYln  is the natural log of the domestic real income. 
If the income elasticity of  2β is positive, this implies that Turkish income 
leads to an increase in Turkish imports. D1, D2 and D3 are dummy variables 
explained in the export demand function. Finally tυ  is the error term.  

We assume that the relative import prices coefficients  1β  will be 
negatively related to the import quantity as according to the demand theory 
an increase in the import price will reduce the import demand while an 
increase in domestic prices will raise demand for import. Income coefficient, 

 2β , is expected to have a positive sign in most of the cases but as well as it 
may have a negative effect on import demand. If there are no any 
alternatives for imported goods in the domestic production, income will 
have a positive effect on the import volume.  
                                                
1 See appendix 1 for further details of the dummy variables. 



DT M DS 59 

4. Methodology 
The first consideration is the stationarity or otherwise of the time 

series employed in this analysis. Standard unit root tests including the 
Dickey and Fuller (199) Augmented DickeyFuller (ADF) test, the 
PhillipsPerron (1988) test (PP), and  Kwiatkowski, Phillips, Schmidt, and 
Shin’s (1992) KPSS test results for the individual time series are conducted 
for this study2.  However, since the aim of this analysis is to examine the 
longterm behaviour of bilateral trade under regime shift, we follow the 
procedure suggested by Perron (1989) and Zivot and Andrews (1992). It is 
well known that structural breaks in the deterministic components of the 
stochastic process tend to bias both ADF and PP tests towards the unit root 
null hypothesis; for this reason Perron (1989) proposes both innovative and 
additive type outlier  test of a I(1) null hypothesis  (nonstationary) against a 
I(0) alternative (stationary) with a single break, occurred at an unknown 
point in time denoted as Tb. Unit root null hypothesis are developed under 
three models that are change in level, change in slope of linear trend and 
change in level and slope of linear trend.  

11   )(           (A) Model eDUty tt +− + + = 2 1 β  

1
*

11   )(           (B) Model eDTty tt +− + + = 2 1 βββ  

1
*

111   )()(           (C) Model eDTDUty ttt +−+ −+ + = 22 1 βββ  
where DUt =1, DT* = TTb if t >Tb and 0 otherwise. Model A allows for a 
onetime change in the level of the series and the difference )( 1 −2  
represents the magnitude of the change in the intercept of the trend function 
occurring at time Tb. In Model B, the difference )( 1ββ −2  represents the 
magnitude of the change in the slope of the trend function occurring at time 
Tb. Model C combines the change in the level and the slope of the trend 
function of the series. Finally, T is the sample size and e1 is the error term. 
When Perron’s (1989) models are adapted to ADF type unit root test, it 
takes the following form: 
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2  Since the aim of this study is to test for a structural break in the cointegration analysis, we did 

not give ADF, PP and KPSSS test results in the text, but they are available upon request. 
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equations 5, 6 and 7 above correspond to Model A, B and C, respectively. k 
is the number of autoregressive lags used in the analysis. The appropriate lag 
length was set as in Perron (1997) following a general to specific recursive 
procedure based on the tstatistics on the coefficient associated with the last 
lag in the estimated autoregression. k max is set by Schwert (1989)3. To test 
the presence of a unit root, tstatistic of the coefficient, α, is expected to be 
higher than the critical values to reject the null of unit root hypothesis. 
Critical values are reported by Zivot and Andrews (1992, pp. 25657).  

The power of the EngleGranger (1987) (EG) test of the null of no 
cointegration is substantially reduced when there is a break in the 
cointegrating relationship. To overcome this problem, Gregory and Hansen 
(1996a) (GH) extend the EG test to allow for breaks in either the intercept or 
the intercept and trend of the cointegrating relationship at an unknown time. 
Gregory and Hansen (1996a, 1996b) developed 4 models that are used in 
this analysis. These are the level shift model (C), the level shift model with 
trend (C/T), the regime shift model (C/S) and the regime and trend shift 
model (C/S/T). 

(C)  t2t211   y eDUy tt + ++ = α  

(C/T) t2t211   y etDUy tt ++  ++ = αβ  

(C/S)  t222t1211   y eDUyDUy ttt ++++ = αα  

(C/S/T)  t222t1
*

1211   y eDUyDTtDUy tttt ++ + ++ = 2 ααββ  

In the above parameterisations  1  represents the intercept before the shift 
and 2 represents the change in the intercept at the time of the shift. 
Similarly, 1β  represents the time trend before the shift and 2β represents the 
time trend at the time of the shift. 1α  denotes the cointegrating slope 
coefficients before the regime shift, and 2α denotes the change in the slope 
coefficients.  

GH modified three residual based unit root tests that take into account 
one unknown regime shift. They suggest a procedure to choose the timing of 
a shift in the cointegrating vector based on the data. They furthermore 
provide new critical values for the ADF test for cointegration (as suggested 
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In the above parameterisations  1  represents the intercept before the shift 
and 2 represents the change in the intercept at the time of the shift. 
Similarly, 1β  represents the time trend before the shift and 2β represents the 
time trend at the time of the shift. 1α  denotes the cointegrating slope 
coefficients before the regime shift, and 2α denotes the change in the slope 
coefficients.  

GH modified three residual based unit root tests that take into account 
one unknown regime shift. They suggest a procedure to choose the timing of 
a shift in the cointegrating vector based on the data. They furthermore 
provide new critical values for the ADF test for cointegration (as suggested 
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by EG, 1987). The current paper builds on the GH tests for cointegration in 
the presence of one shift at an unknown date, tb. The ADF test results are 
reported in section 5.2 for each breakpoint in the interval, 0.15T to 0.85T 
(where T is the number of observations). 

Several of the variables used for testing trade elasticities were non
stationary, making the use of standard econometric procedure such as 
ordinary least squares inappropriate. Therefore, cointegration analysis will 
be used for testing the longrun relationship in export and import demand 
functions. It is common in the literature to use various cointegration 
techniques to offset the disadvantages of each technique (see, for example, 
Chinn, 2005; Narayan and Narayan, 2005; Makin and Narayan, 2008; Uz 
and Ketenci, 2008). For estimating a longrun (cointegrating) relationship 
between the variables, it is common in literature to employ techniques such 
as the dynamic OLS (DOLS) estimator by Kao and Chiang (2000),  
Johansen’s (1988)  multivariate maximumlikelihood procedure (JOHML) 
with the vector error correction (VEC) framework that studies  the shortrun 
behaviour of trade demand functions. Kao and Chiang (2000) show that both 
the OLS estimator exhibit smallsample bias and that the DOLS estimator 
appears to outperform the OLS estimator. In order to obtain an unbiased 
estimator of the longrun parameters, the DOLS estimator uses parametric 
adjustment to the errors by augmenting the static regression with the leads, 
lags, and contemporaneous values of the regressors in first differences.  

The deviation from longrun equilibrium corrected in real export and 
real import is tested for real exchange rate and income. A vector error 
correction model applied the Johansen’s approach.  
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where tω  is (nx1) vector, jΓ   and П are (nxn) matrices of parameters 
representing shortterm and longrun impacts, respectively. βα ′=Π , where 
α reflects the speed of adjustment toward equilibrium, while β is a matrix of 
longrun coefficients.  

The shortrun relationship in the export and import demand function is 
analysed by the vector error correction model. For the export demand 
function, the equation becomes as follows; 
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where,  is the equilibrium relations that )lnln(lnRX *
111t −− −−= tt Yq , 

1λ , 2λ and 3λ  reflect the speed of adjustment toward the equilibrium.  
For the import demand function, the equation becomes; 
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where, Λ  is the equilibrium relations that )lnln(lnRM 111t −− −−=Λ tt Yq , 

1η , 2η and 3η  reflect the speed of adjustment toward the equilibrium. 
Additionally, a number of dummies were added to include the regime and 
trend shifts into the VEC model. 

5. Unit root and cointegration tests  
The analysis starts with investigating the integration properties of the 

variables necessary for estimating export and import demand models. The 
variables investigated for the unit root are real export, real import, real 
exchange rate and real GDP for Turkey’s major trading partners: Canada, 
China, France, Germany, Italy, Japan, Korea, the Netherlands, Russia, 
Spain, Switzerland, the UK, and the US. The most controversial issue in 
selecting variables for cointegration is to identify the values with unit root. 
The cointegration test is employed only for variables with unit root.  

Table 1 gives the unit root test results. Tα* is the tstatistic for 
coefficient α in equations 5, 6 and 7. The test results show that all variables 
other than the real export for the Netherlands were found nonstationary at 
their level and stationary at their first differences. The empirical results for 
their first differences are not presented here out of space considerations.  
Therefore, real export demand for the Netherlands is excluded in the 
cointegration analysis. 

The next step is to identify whether there is cointegration relationship 
between the real trade values and their determinants such as real exchange 
rate and income. The test results for the GH approach are presented in Table 
2. The test results found some evidence of a longrun cointegrating 
relationship between variables in the export demand equation for European 
countries such as Germany, Spain, Switzerland and the UK and for variables 
in import demand equation for Canada, China, France, Germany, Japan, 
Netherlands, Russia, Spain, Switzerland and the US, after adopting a testing 
procedure that allows for an endogenous break identification.  
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
Unit Root Test Results 

  REAL EXPORTS REAL IMPORTS 

  MODEL A MODEL B MODEL C MODEL A MODEL B MODEL C 

  tα*   k tα*   k tα*   k tα*   k tα*   k tα*   k 

Canada  2.35  7 2.74 7 2.66 7 2.03 5 2.62 5 2.23 5 
Cina 2.62  2 2.64 2 2.56 2 3.20 10 4.43** 10 1.73 10 
U 2.64  7 2.12 7 1.19 7 3.76 4 3.29 4 3.72 4 
rance 3.17  8 3.06 8 4.02 8 2.39 8 2.39 8 2.39 8 
Germany 3.10  10 3.22 10 2.83 10 2.86 8 2.61 8 2.85 8 
Italy 2.26  10 2.68 10 2.92 10 2.73 8 2.41 8 2.71 8 
apan 2.65  5 2.37 5 4.58 5 3.81 4 3.64 4 1.02 4 
orea  2.34  6 1.52 6 2.64 6 1.83 6 2.34 6 2.13 6 
Neterlands 4.80 ** 9 5.03*** 9 5.74** 9 2.74 3 1.55 3 2.66 3 
Russia 2.86  9 2.88 9 2.85 9 4.07 4 4.24* 4 4.92* 4 
Spain 2.47  10 2.51 10 1.82 10 3.48 1 3.22 1 3.86 1 
Switerland 3.74  8 4.09 10 3.87 10 3.77 8 4.46** 8 4.46 8 
USA 2.64   9 2.82  9 2.40  9 0.48  7 1.15  7 0.83  7 
  REAL EXCHANGE RATE REAL INCOME 

Canada  3.50  2 3.59  2 3.51  2 2.87  3 2.93  3 2.93  3 
Cina 2.73 4 2.78 4 3.39 4 1.17 8 2.68 8 2.54 8 
U 5.59 6 4.09 6 5.59** 6 2.65 3 2.75 3 2.98 3 
rance 3.58 10 3.81 10 3.19 10 3.95 9 3.64 9 4.10 9 
Germany 2.74 7 2.27 7 1.66 7 2.76 4 1.64 4 2.23 4 
Italy 3.38 5 3.71 5 4.48 0 2.89 1 1.16 1 3.22 1 
apan 1.87 0 1.36 2 0.23 0 1.71 8 0.47 8 2.46 8 
orea  3.09 2 2.78 2 3.13 2 2.22 8 0.79 8 2.59 8 
Neterlands 3.22 1 3.22 1 1.61 1 2.63 1 2.83 1 2.80 1 
Russia 2.47 10 2.49 10 2.40 10 2.00 5 1.78 5 2.12 5 
Spain 2.29 0 1.98 0 2.82 0 3.38 7 3.68 7 3.67 7 
Switerland 3.17 3 2.37 0 3.33 3 2.38 9 2.77 9 3.16 9 
USA 1.90 6 2.65 6 2.37 6 3.35 9 3.71 9 3.07 9 
Turkey             2.38  8 2.35  8 3.19  8 

Null of nonstationary is tested.                
k is number of lags selected according to Perron(1997)            
*, **, *** indicate significance at 10%, 5% and 1% levels, respectively.  
Critical values are taken from Zivot and Andrews,1992, pp. 25657.         
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
Cointegration Test Results 

  EXPORTS IMPORTS 

  C C/T C/S C/S/T C C/T C/S C/S/T 

Canada  0.60  0.47  0.57  0.76   0.84*** 0.85*** 0.43*** 0.87*** 

China 0.23 0.24 0.41 0.27   0.40** 0.40* 0.59*** 0.65  

France 0.68 0.72 0.59 0.65   0.73** 0.73 0.75 0.79  

Germany 0.49 0.82** 0.56 0.95 *** 0.44 0.44 0.43 0.95*** 

Italy 0.35 0.27 0.34 2.24   0.41 0.43 0.39 0.76  

Japan 0.58 0.58 0.63 1.01   0.58 1.03 0.94*** 1.06  

Korea  0.24 0.33 0.54 0.42   0.34 0.37 0.38 0.38  

Netherlands          0.24 0.25 0.24 1.13*** 

Russia 0.30 0.31 0.53 0.50   0.40 0.67*** 0.41 0.78*** 

Spain 1.07*** 1.29*** 1.29*** 1.08 *** 0.19 0.35 0.31 0.61** 

Switzerland 0.89** 0.87** 0.89 0.96 * 0.34 0.51** 0.38 0.54  

UK 0.70*** 0.70*** 0.70*** 0.70 *** 0.17 0.20 0.35 0.55  

USA 0.72  0.74  0.70  1.02   0.46  0.51  0.56  0.96* 

Null of no cointegration is tested. 
*, **, *** indicate significance at 10%, 5% and 1% levels, respectively. The critical values are taken from Gregory 
and Hansen, 1996a, p. 109, 1996b, p. 559. 

 
As far as the cointegrated breaking models are concerned, it is worth 

noting the importance of stability coefficients in the GH approach. Testing 
one time change in parameters at an unknown date allows the restriction to 
impose 0.15% equal trimming at both ends of the sample. Table 3 shows the 
stability coefficients used in export and import demand equations at the 
bilateral level. 


Stability Coefficients 

  EXPORTS 
    DU     DUq    DUy     DT* 
Germany 0.03  0.96 ** 0.07 * 0.00   
Spain 0.17  0.37  0.13  0.00   
Switzerland 0.08  0.46  0.01  0.00   
UK 0.03  1.17 * 0.01  0.00   
  IMPORTS  
Canada  0.75 * 0.79  0.06  0.01   
China 1.33 ** 1.64  0.50 ** 0.01   
France 0.00  0.48  0.08  0.01 * 

Germany 0.03  0.96 ** 0.07 * 0.00   

Japan 0.07  1.07 *** 0.04  0.00   

Netherlands 0.16  1.98 *** 0.20 *** 0.01 *** 

Russia 107  0.05 * 9.00  0.16 * 

Spain 0.62 *** 1.07 *** 0.33 *** 0.03 *** 

Switzerland 0.33  0.57  0.05  0.00   

USA 0.06   0.79 * 0.01   0.00   
*, **, *** indicate significance at 10%, 5% and 1% levels, respectively.  
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DU represents the change in the intercept at the time of the shift. 
Similarly, t represents the time trend before the shift and DT* represents the 
time trend at the time of the shift. DUq and DUy denote the changes in the 
slope coefficients for the variables such as real exchange rate and real 
income after the regime shift, respectively. Table 3 shows that stability 
coefficients are statistically significant in the export demand equation for 
Germany and the UK, which are the major exporting countries of Turkey. In 
2005, 24% of Turkish exports were to Germany and 15% of exports were to 
the UK. Stability coefficients are statistically significant in import demand 
equation for all countries other than Switzerland, providing evidence to 
assume that there is either a level or/and a regime shift in these countries. 

6. Data and empirical findings 

6.1. Data 
The time period for Switzerland is 13Q12007Q4, for Russia 

10Q12007Q4 and for all other countries 12Q22007Q4. RX is Turkish 
real exports to country i, where nominal export values are deflated from the 
Turkish export price index (2003=100) obtained from the Turkish Statistical 
Institute (TURKSTAT). RM is Turkish real imports from country i, where 
nominal export values are deflated from the Turkish import price index 
(2003=100) obtained from TURKSTAT. Y is the real GDP in country i in 
dollars, at fixed purchasing power parity based on OECD reference year and 
seasonally adjusted. Data for GDP in Russia is obtained from Goskomstat 
and the period 115 is calculated from annual growth rates obtained from 
the United Nations. 

q is the real bilateral exchange rate between Turkey and country i. The 
variable is defined as (Pit

*e/Pt), where P* is country i's Consumer Price 
Index (CPI) (2000=100) is obtained from the OECD for all countries other 
than China, where it is obtained from the National Bureau of Statistics of 
China. e is the nominal bilateral exchange rate defined as the number of 
Turkish lira (TL) per number of country i's currency, obtained from the 
Central Bank of Turkey and P is the Turkish CPI4.  

6.2. Empirical findings 
This section tries to estimate the longrun and shortrun coefficients of 

trade models between Turkey and its main trading partners. irst, the long
run exchange rate elasticities and the income elasticities for both export and 
import demand functions, respectively. Then, the shortrun relations are 
reported to see whether these variables behave differently. 

                                                
4  Three currencies, the Korean Won, the Chinese Yuan and the Russian Ruble, are calculated 

from cross rates (via US dollars). 
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
ongrun Exchange Rate Elasticities  

  EXPORTS 
          C       C/T       C/S         C/S/T 
Germany 0.45*** 0.46*** 1.37*** 1.32*** 

Spain 0.07 0.14 0.16 0.43  
Switzerland 0.15 0.12 0.22 0.15 
UK 0.07 0.11 0.87 0.92  
  IMPORTS 
Canada  2.76*** 2.71*** 2.87*** 2.52*** 

China 0.56 0.52 1.99*** 1.30  

France 0.14  0.14  0.16  0.55** 

Germany 0.11 0.07 0.96* 1.32*** 

Japan 0.22 0.24 0.45 0.56  

Netherlands 0.22 0.17 0.69 1.96*** 

Russia 0.06*** 0.06*** 0.06*** 0.04** 

Spain 0.24** 0.15* 0.95*** 1.12*** 

Switzerland 0.17 0.09 0.34 0.39  

US 0.09  0.14  0.37  0.51** 

*, **, *** indicate significance at 10%, 5% and 1% levels, respectively. 
 

The results of the longrun real exchange rate elasticities for the trade 
functions are reported in Table 4. These results confirm the controversies of 
different sign and magnitudes in the literature.  The real exchange rates are 
statistically significant only in Germany in the export demand function. 
Nevertheless, the Turkish export demand to Germany is price elastic for C/S 
and C/S/T models. The bilateral price elasticity is of the expected sign for 
Germany. Table 4 also shows that the real exchange rates are statistically 
significant in the import demand function at least in one of the four models 
for all countries other than Japan and Switzerland. The import is price elastic 
in Canada, China, Germany, the Netherlands and Spain. They have expected 
signs only in China, France, Russia and Spain (in the C/S/T model).  

The real exchange rate elasticity of import demand is relatively high 
in Canada and statistically significant in all GH models. The real exchange 
rate is elastic showing Turkey’s connection to Canadian prices. This is an 
interesting result, since Turkey has become a significant partner for Canada. 
Turkish imports of goods from Canada have been increasing steadily over 
the last decade, such that the value of imports from Canada is well over ten 
times what it was in the early nineties. Twoway trade between Turkey and 
Canada was worth about $666 million in 2002 and British Columbia (BC) 
was the source of over a third of Canadian domestic exports to Turkey. 
Furthermore, Turkey was the destination for more of BC’s goods than either 
Mexico or Chile, with which Canada has free trade agreements (Schrier, 
2003, 2). 
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Additionally, the real exchange rate elasticity of import demand is 
relatively low in Russia when compared to the statistically significant real 
exchange rate elasticity in other countries. One possible explanation is that 
Turkeys maor imports from Russia is energyrelated natural resources 
while the demand for these products are expected to be more inelastic as 
compared to imports from other countries. Finally, it can be concluded that 
the ML condition is satisfied only for Germany, Canada, China, Spain, the 
Netherlands and Spain. 


Longrun Income Elasticities  

  EXPORTS 
             C C/T   C/S        C/S/T 

Germany 4.27*** 1.72** 4.31*** 1.78** 

Spain 6.15*** 4.43*** 6.02*** 5.05*** 

Switzerland 2.05*** 0.90 1.99*** 2.48*** 

UK 5.10*** 5.29*** 5.24*** 5.86*** 

  IMPORTS 

Canada  2.68*** 2.98*** 2.72*** 4.22*** 

China 6.36*** 6.73*** 5.33*** 2.64  

France 3.15*** 3.19*** 3.14*** 3.54*** 

Germany 2.61*** 2.80*** 2.63*** 1.78** 

Japan 3.54*** 3.17*** 2.12*** 3.64*** 

Netherlands 2.51*** 2.23*** 2.53*** 4.17*** 

Russia 4.51*** 1.23* 3.77*** 8.73  

Spain 3.63*** 0.52 4.54*** 2.94*** 

Switzerland 3.09*** 0.24 2.99*** 0.81  

USA 1.76*** 3.12*** 1.90*** 3.37*** 

*, **, *** indicate significance at 10%, 5% and 1% levels, respectively. 
 

Table 3 shows the longrun income elasticities for export and import 
demand functions, respectively. The results confirm Aydın et al. (2004), 
imek and Kadılar (2004) and Togan and erument (2007) with positive 
sign for both trade demand functions, which is also consistent with the trade 
demand theories. Income elasticities in both export and import demand 
functions almost for all models are statistically significant and elastic. 
Findings in this study show that the income elasticities of both export and 
import are much greater than one. Additionally, the income elasticities of 
Turkish exports exceed that of imports for Germany and Spain, which is 
similar to the findings of atemiJ and Irandaust (2005). The study allows 
including three countries (Germany, Spain and Switzerland) where both 
export and import estimates are carried out simultaneously. All these 
countries other than Switzerland gave higher income elasticities of exports 
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than of imports. This shows that Turkish exports are more sensitive to 
foreign demand and therefore more likely to be responsive to the economic 
growth in foreign countries.  


Vector Error Correction Coefficients.  

Export Demand Function 
    λ1                  λ2              λ3 
Germany 0.04** 0.07*** 0.00   
Spain 0.05  0.14*** 0.00   
Switzerland 0.02  0.06*** 0.00   
UK 0.00  0.07*** 0.00   

Import Demand Function 
    η1                 η2              η3 
Canada  0.02 0.01*** 0.00 *** 
China 0.02 0.02 0.00 
France 0.02 0.04 0.01 
Germany 0.12 0.12 0.03 
Japan 0.28 0.16 0.02 
Netherlands 0.12 0.13 0.03 
Russia 0.03 0.02 0.01 
Spain 0.01 0.20 0.00   
Switzerland 0.00 0.02 0.00 
USA 0.02 0.06 0.02 
*, **, *** indicate significance at 10%, 5% and 1% levels, respectively.  
All countries are in lag 1 both for export and import demand functions. Lag selection is 
according to Schwarz information criterion. 

 
The error correction coefficients, λ and η show the short run behaviours 

of the trade variables to long run disequilibrium. The error correction 
coefficients, λ1 and η1 , for exports and imports in equations 9 and 10, 
respectively. λ1 is negative and significant statistically only in Canada and η1 
is negative and significant statistically in Canada, Germany, Japan, the 
Netherlands and Russia. The error correction coefficients λ2 and η2 show how 
the relative exchange rates correct longrun disequilibrium. They are 
significant for all countries for the export demand function and they are 
significant in all countries other than Russia for the import demand function. 
Income elasticities, λ3 and η3, unlike longrun relationship, have no effect in 
the adustment of the longrun disequilibrium. 

7. Conclusion 
The results of the analysis show that there is a structural change in 

trade demand function occurred at an unknown date. Structural change is 
statistically significant, especially in import demand coefficients. This study 
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finds enough evidence to assume a longrun cointegration relationship in 
export demand function in some of the selected countries, all in Europe. 
oreover, a longrun cointegration relationship is found in import demand 
equations at the bilateral level in most of the selected countries. This shows 
that the longrun relationship between variables of the trade demand 
functions exists on a bilateral basis under the assumption of a structural 
break occurring at an unknown date. Furthermore, the analysis approves 
there is either a level or/and a regime shift in these countries. 

The results of the price elasticities show that, in the longrun, real 
exchange rates are significant determinants of trade. However, export 
demand is price elastic only in Germany. The import demand is price elastic 
in Canada, China, Germany, Spain, the Netherlands and Spain. This 
emphasises the important role of import demand variables in Turkish trade. 
The results show that geographical distance is not considered as an 
important factor in shaping the price elasticity of import demand. Thus, 
especially the price elasticity of import demand is an important indicator for 
firms and traders at setting prices, as well as for the Central Bank of Turkey 
in controlling the current account balance, particularly with those countries.   

On the other hand, income is an important determinant of the Turkish 
trade in the long run. The bilateral income elasticities are much higher than 
the bilateral price elasticities (real exchange rate elasticities). Both Turkish 
exports and imports are income elastic. One possible explanation is that 
income elasticity of trade demand capture all nonprice factors excluded 
from the equation and this can explain the high estimates of income 
elasticity. Furthermore, Turkish exports are more sensitive to foreign 
demand, thus more responsive to foreign economic growth.  

One robust conclusion is that, in the long run, under the assumption of 
a structural break, there is a cointegration relationship in trade demand 
equations on a bilateral basis. But the relations weaken in the short run. A 
second robust conclusion that has emerged from this study is that the 
estimated elasticities vary, especially the relative price elasticities, 
enormously across countries. One possible explanation is that bilateral trade 
data includes all traded products. However, some traded goods are much 
easier to substitute than others. For example, commodities are close 
substitutes, whereas branded goods, cars, and gourmet food are not. The 
range of traded goods and the share of goods with close substitute may vary 
from country to country, determining the differences in real exchange rate 
elasticity.  

Nevertheless, this study tests a structural break that occurred at an 
unknown date in the classical trade demand models for the long run. The 
study of bilateral trade relations may be carried out with a sector by sector 
analysis to understand the behaviour of the real exchange rate fluctuations 
and its effect of trade balance. The analysis may be extended by including 
multiple structural breaks occurred at an unknown date.  
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
Türkiye’nin iki taraflı ticaret esnekliklerindeki yapısal deiimin test edilmesi 

Bu çalıma Türkiyenin temel ticari ortakları ile gerçekletirdii çift yönlü dı ticaret esnekliini 
regory ve ansen  yaklaımıyla incelemektedir Bu nedenle,  yaklaımı bilinmeyen bir 
zamanda yapısal kırık ihtimalini modele dahil ederek uzun dönemde, çift yönlü ihracat ve ithalat talebi 
fonksiyonlarındaki deikenler arasında ebütünleik iliki bulmutur Ticaret talebi döviz kuru 
esneklii ile gelir esnekliinin  yıllarını kapsayan ampirik sonuçları sunulmu ve 
tartıılmıtır 

Anahtar kelimeler: Yapısal deiim, gelir esneklii, dvi kuru esneklii, ebütünleme. 

JEL kodları: F11, F14.


