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Oskooee (1986)’s findings, trade flows are more responsive to changes in the relative prices 

than to changes in the exchange rates in the long-run. 

The two of the most recent studies in this area are Bahmani-Oskooee and Niroomand 

(1998) and Bahmani-Oskooee (1998). As far as the data and variable definitions are 

considered, these two follow the previous literature without any modifications, while both 

studies employ the Johansen (1988) and Johansen-Juselius (1990) cointegration analyses. The 

main idea behind the cointegration analysis is that if a linear combination of a set of 

nonstationary variables is stationary, those variables are said to be cointegrated. The 

Johansen-Juselius technique is based on the maximum-likelihood estimation procedure and 

allows for feedback effects among a set of variables. It basically provides two test statistics 

for determining the number of cointegrating vectors in addition to their estimates. An 

important feature we observe in Bahmani-Oskooee and Niroomand (1998) and Bahmani-

Oskooee (1998) is the emphasis put on the match between the long-run characteristics of the 

Marshall-Lerner Condition and the cointegration analysis. It should also be added that, this 

study is the first to apply Johansen-Juselius technique to estimate the trade elasticities.  

Bahmani-Oskooee and Niroomand (1998)8 has the following model specification, for a 

study period of 1960-1992 annually: 

 log Mt = a + b log (PM/PD)t + c log Yt + et                      (import demand function) 

where,  M is the volume of imports, nominal imports are deflated by import price index, PM is 

import prices, index of unit value of imports, PD is the domestic price level, index of 

domestic price level measured by CPI, Y is the domestic income, real GDP or GNP. 

 log Xt = a´ + b´ log (PX/PXW)t + c´ log YWt + e´t           (export demand function) 

where X is the volume of exports, i.e. nominal exports are deflated by export price index, PX 

is export prices, index of unit value of exports, PXW is the world export price level, dollar 

denominated export unit value index of the IMF’s industrial country aggregate, YW is the 

world income, i.e. the world income proxied by the index of industrial production in industrial 

countries, all variables having the same base year of 1985.  Estimating the equations for 30 

countries, the authors concluded that for almost all cases devaluations could improve the trade 

balance. 

 Bahmani-Oskooee (1998)9 uses quarterly data10 for the period 1973-1990 with a slight 

modification of the import and export demand equations in Bahmani-Oskooee and 

                                                
8 Included countries are Australia, Austria, Belgium, Canada, Colombia, Cyprus, Denmark, Finland, France, 
Germany, Greece, Ireland, Italy, Japan, Korea, Mauritius, Morocco, Netherlands, Norway, New Zealand, the 
Philippines, South Africa, Spain, Sweden, Syria, Tunisia, the UK, the USA, and Venezuela. 
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Niroomand (1998) through the addition of nominal effective exchange rate variable as a 

regressor. 

Having provided the basic literature using the elasticities approach, we can emphasize 

the major common points of these strand of studies.  Firstly, all major studies regress import 

volumes on relative import prices and real domestic income; and export volumes on relative 

export prices and real world income. While doing this, the underlying framework is the 

imperfect substitutes model of the trade literature. As it was discussed in Goldstein and Khan 

(1985) in detail, if domestic and foreign goods were perfect substitutes, then we should 

observe either of the goods having market share of unity, and each country acts as an importer 

or exporter of a traded good but not both. Theoretically, price and income elasticities are 

expected to have negative and positive signs respectively. We expect the import volume to 

shrink as the relative import price increases and expand as domestic real GDP increases, 

similar argument being valid for exports when we replace the names of the variables with 

their counterparts in the general export model specification. An important assumption is the 

perfect elasticities of import and export supplies, allowing us to restrict our attention to only 

demand side. It should be obvious that the picture gets complicated when we drop this 

assumption. 

Secondly, all elasticities approach models given above, focus on aggregate data for 

volume variables, such as import/export volumes and real incomes. Here two related 

questions can be posed as in Goldstein and Khan (1985) and Theil (1954). First, is it really 

necessary to estimate the disaggregated relationships and then to collect them together to get 

an aggregate estimate? Second, if our answer to the first question is positive, how this task 

should be carried out? The answer to the former was formulated in the Goldstein and Khan 

(1985) survey. They argued that when the effect of the determining variables is exactly the 

same in aggregate and disaggregated models, or if there is a stable relationship between the 

components and aggregate explanatory variables, then we can be indifferent between 

aggregate and disaggregated equations. For more detail, one may refer to Grunfeld and 

Griliches (1960) and Aigner and Goldfeld (1974). 

Third, all studies discussed earlier, except Bahmani-Oskooee (1986), use a static 

framework. Use of static models in trade econometrics is consistent with the formulation of 

Marshall-Lerner stability condition, which did not involve any dynamics. 

                                                                                                                                                   
9 Included countries are Greece, Korea, Pakistan, the Philippines, Singapore, and South Africa. 
10 All data were taken from IMF/IFS. 
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However, considerable changes in real exchange rate or unit labor cost assumptions would 

obviously be influential in the forecast results. 

 
 
Figure 1: 
The Relation between Exports in USD and the product of Export Price and 
Quantity indices 
(monthly, million USD exports f.o.b. against 1994=100 indices) 
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Source: State Institute of Statistics. 

 
 
 
 

Figure 2: 
The Relation between Imports in USD and the product of Import Price and 
Quantity indices 
(monthly, million USD imports c.i.f. against 1994=100 indices) 
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3.2.  Export Supply and Import Demand Models 

Export Supply Model 

We have estimated the real exports of Turkey as an export supply equation.  

Estimation was carried out in two stages being in parallel with the Engle and Granger’s 

cointegration approach.  Since we could not reject the null hypothesis of a unit-root for any of 

our variables of concern, this approach has a great deal of applicability. 

In the first stage, the exports are regressed against the real income, unit labor cost, 

export prices, and the dummy variables of concern.  The estimated residuals obtained from 

the long-run equation are stationary at 1% level of significance. According to the Engle and 

Granger methodology, given that all variables were found to be integrated order of one and 

residuals are stationary, we can conclude that there is a cointegrating or long-run relationship 

between exports and GDP, unit labor cost and export prices. Marking the outcome of this 

equation as our long-run specification, in the second stage we have estimated a short-run 

relationship in the error-correction form.  The results of these steps can be seen in Appendix 

A.  Table A1 suggests that exports increases in real income and decreases in unit labor costs 

and export prices.  According to Table A2, our long-run model keeps its plausibility when it is 

expressed as an error correction equation.  All these estimates are statistically significant.24   

Import Demand Model 

We have estimated the import demand equation using the same framework as we have 

employed in the case of exports.  In the first stage, the imports are regressed against the real 

income, the real exchange rate, and the dummy variables.  The estimation results are given in 

Appendix B, where Table B1 and Table B2 show the long-run and short-run specifications, 

respectively.  An increase in real income and/or real exchange rate induces higher level of 

imports. 

 The residual obtained from the long-run equation is stationary even in 1% significance 

levels. Thus, it can be concluded that there is a cointegrating or long-run relationship between 

imports, GDP and real effective exchange rate. The error-correction estimate of imports, 

presented in Table B2, is supportive of the long-run specification in the sense that all 

                                                
24  The level of significance considered is 5% unless otherwise stated. 
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economic variables included have significant signs and the short-term dynamics demonstrate 

the behavior of the correction toward long-run trend clearly. 

 

3.3.  Elasticity Estimates 

 Based on our model estimates presented in the previous subsection, the long-run and 

short-run elasticities of exports and imports with respect to their regressors are summarized in 

Table 1 below. In this respect, the long-run relationship of exports with respect to real 

domestic income and export price is elastic, whereas the unit labor cost is inelastic.  

According to the estimated cointegration relationships, the long-run elasticity of imports with 

respect to domestic income, namely GDP is 2.0 and with respect to RER is 0.4. These results 

are parallel with the thought that the imports is elastic in domestic income.  

The short-run elasticities of exports with respect to real income and export price are 

highly lower than long-run elasticities as expected. On the other hand short-run elasticity of 

unit labor cost is a bit higher than the long-run elasticity.  

 

Table 1: Export and Import Elasticity Estimates 
 EXPORTS IMPORTS 
 LONG-RUN SHORT-RUN LONG-RUN SHORT-RUN 

Real income 1.859 0.366 1.999 1.188 
Unit labor cost -0.180 -0.191 - - 
Export prices -1.111 -0.509 - - 
Real exchange rate - - 0.402 0.527 
 

 

4.  Vector Auto Regressions (VAR) Analysis 

In the previous section, we have presented fairly simple and handy single equation 

models of export and import flows for the Turkish economy.  Although these models can 

effectively be utilized in forecasting and the subsequent decision-making, one can remain 

skeptical about the possibility of some omitted dynamic linkages between the variables of 

concern.  That is, it might still be the case that the feedback among the variables is not one-

way, rather each variable affects the others at certain number of lags.  Such skepticism is 
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handled in this section by estimating the vector auto regression specifications for exports and 

imports. 

We have constructed and estimated unrestricted VAR models for exports, imports, and 

the trade deficit.  The motivation behind estimating a separate VAR for trade balance 

stemmed from a desire of cross-checking of our results.  The definitions of data employed in 

this section are identical to those of the previous one, hence making the qualitative findings 

quite compatible. 

Case of Exports 

The contemporaneous relationship among variables in the VAR setup is according to 

the ordering of LULC, LRER, LXQ and LY.  Such an ordering suggests that the most 

exogenous variable in the system is the unit labor costs, i.e. it is not affected 

contemporaneously by any of the other variables but it affects them.  The position of the real 

exchange rate is determined then.  Based on the information provided by LULC and LRER, 

the quantity of exports reveals.  Finally, the national income comes out of the system.  

Beyond the contemporaneous interactions, each variable is affected by three lags of the vector 

of all variables. 

 Figure 3, which shows the impulse response functions from this VAR setup, suggests 

that exports are responsive to unit labor costs and national income.  However, the effects of 

the real exchange rate are not statistically significant.25  Even in a simple framework of VAR 

with no structural restrictions, the real exchange rate does not prove to be a dynamic 

determinant of export flows of the Turkish economy, consequently raising some curiosity 

regarding the effects of export prices in a similar VAR setup. 

 Effects of export prices are revealed by using a similar VAR with export prices 

replacing the real exchange rate in the contemporaneous VAR ordering, again using a lag 

length of 3 quarters.  Resulting Figure 4 suggests that the significant impact of unit labor costs 

continues, but the response of exports to national income is only near-significant.  Response 

of exports to export prices are significant at 10% level of significance.26 

 

 

 

                                                
25   The responses are those due to 1-standard deviation positive innovations to the affecting variables.  For 
instance, in the case of the real exchange rate, a 1-standard deviation positive shock is given to the real exchange 
rate and the effects of this shock on the exports are observed through the impulse response function. 
26 It should be noted that the figures of this section provides the error bands at 5% level of significance.  Bands 
drawn at 10% level of significance will be more narrowly apart. 
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Case of Imports 

The contemporaneous VAR ordering in the case of imports is such that the real 

exchange rate has the most exogenous behavior.  It affects the imports and national income, in 

that order.  Figure 5 presents the impulse response functions of this VAR setting and suggests 

that a real exchange rate innovation, i.e. a real appreciation of domestic currency, increases 

the imports for 2 quarters, in a statistically significant manner.  A positive innovation to 

national income increases the imports for three quarters.  This is especially relevant once we 

consider the fact that more than 70% of imports are done for the purpose of intermediate input 

procurement. 

Examination of the Trade Balance 

The impulse responses are used to seek the dynamic effects of structural shocks on 

foreign trade deficit.  The responses of trade deficit27 to the income and real exchange rate 

shocks are in line with the import exercise applied above.  In this context, positive real 

exchange rate and income shocks create an increase in trade deficit through lowering import 

prices and domestic absorption. 

As shown in Figure 6, the impulse responses to shocks, being major determinants of 

the movements in imports and trade deficit, have important consequences apart from their 

magnitudes.  Firstly, these shocks have contemporaneous effects on foreign trade deficit.  

Secondly, figures indicate that a large and significant portion of the responses to real 

exchange rate and income shock is realized following two quarters after the shock takes place.  

Finally, the rate of increase of foreign trade in response to real exchange rate and income 

shocks are approximately same. 

 

All in all, the presented VAR results are indicative of the importance of real exchange 

rate in determining the trade deficit, basically by determining the extents of imports.  

However, its impact on exports are statistically quite limited, i.e. real exchange rate is not 

revealed to be a significant determinant of exports.  In the case of exports, the unit labor costs 

and export prices do play the major roles. 

                                                
27 The trade deficit is taken as the negative of the conventional definition for computational convenience. 
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Figure 3:  Impulse Response Functions* 
Response of Exports to Unit Labor Cost Response of Exports to Real Exchange Rate 
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* Solid line in each panel shows the impulse 
response function.  The dashed lines are the error 
bands drawn at 5% level of significance.  At 10% 
level of significance the bands will be more 
narrowly apart.  The error bands are generated with 
Monte Carlo simulations with 1000 replications. 
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Figure 4:  Impulse Response Functions* 
Response of Exports to Unit Labor Cost Response of Exports to Export Prices 
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* Solid line in each panel shows the impulse 
response function.  The dashed lines are the error 
bands drawn at 5% level of significance.  At 10% 
level of significance the bands will be more 
narrowly apart.  The error bands are generated with 
Monte Carlo simulations with 1000 replications. 

 
 
 
Figure 5:  Impulse Response Functions* 
Response of Imports to Real Exchange Rate Response of Imports to National Income 

-.12

-.08

-.04

.00

.04

.08

.12

1 2 3 4 5 6 7 8
 

-.02

.00

.02

.04

.06

.08

1 2 3 4 5 6 7 8
 

* Solid line in each panel shows the impulse response function.  The dashed lines are the error bands drawn 
at 5% level of significance.  At 10% level of significance the bands will be more narrowly apart.  The error 
bands are generated with Monte Carlo simulations with 1000 replications. 
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Figure 6:  Impulse Response Functions* 
Response of Trade Deficit to Real Exchange 
Rate 

Response of Trade Deficit to National Income 
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* Solid line in each panel shows the impulse response function.  The dashed lines are the error bands drawn 
at 5% level of significance.  At 10% level of significance the bands will be more narrowly apart.    The 
error bands are generated with Monte Carlo simulations with 1000 replications. 

 

 

5.  Concluding Remarks and Further Research 

We have assessed the determinants of real trade flows for Turkey, fundamentally for 

forecasting purposes.  Firstly, we have estimated single equation models, the results of which 

indicated that imports can be explained to a wide extent by the real exchange rate and the 

national income and exports are mostly determined by unit labor cost, export prices and 

national income.  In both cases, some recent change in the overall trend of series is evident 

and well-captured in and reflected on the estimates.  Secondly, we elaborated unrestricted 

vector auto regression models of exports and imports, using the same set of regressors as we 

have employed in the single equation models.  These models yielded similar results as 

captured by the single equation framework and pointed out a two-quarter horizon for the 

effects of the real exchange rate on the trade deficit to be realized. 

 Regarding the central importance of the real exchange rate in the public and policy-

making debates, it should specifically be mentioned that the real exchange rate is revealed to 

be a statistically significant determinant of imports, but not of exports.  At the same time, the 

VAR finding that the real exchange rate is a determinant of current account indicates that the 

effects of the real exchange rate on trade deficit basically works through the imports.  These 

observations might suggest that a real exchange rate depreciation, e.g. a real depreciation of 

Turkish lira, will not induce a huge increase in exports but it will shrink the volume of 



 21 

imports significantly, hence reducing the size of the trade deficit.  On the exports front, as the 

unit labor costs and export prices are basic determinants, public and private policy measures 

toward inducing productivity increases should be taken. 

 Further research agenda should extend in several dimensions.  Firstly, disaggregated 

imports and exports should be taken into consideration in an initial attempt to figure out their 

determinants.  Secondly, a forecasting module must be established upon these disaggregated 

models.  Third, it is crucial to model the main items of the balance of payments other than the 

merchandise trade for having a better picture of the statistical properties of the balance of 

payments statistics. 
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Appendices 

Appendix A: Estimates of the Export Supply Equation 

 

Table A1: Long-run Specification of Exports 
Dependent Variable: LXQ 
Sample: 1987:1 2003:4 
Variable Coefficient t-Statistic   
C 2.080074 2.187246 R2 0.950078 
LY 1.859797 24.12171 Log likelihood 59.38736 
LULC -0.179551 -2.476595 DW stat. 1.120376 
LPX -1.111355 -5.474971 F-stat. 163.1259 
DT*20021 0.069214 7.265419 Prob(F-stat) 0.000000 
D1 0.304061 7.943345 AIC -1.511393 
D2 -0.004152 -0.113224 SC -1.250274 
D3 -0.672272 -14.26495   

 

 

Table A2: Short-run specification of Exports 
Dependent Variable: DLXQ 
Sample: 1987:2 2003:4 
Variable Coefficient t-Statistic   
C 0.274760 4.502455 R2 0.813909 
DLY 0.365929 1.775495 Log likelihood 87.15697 
DLULC -0.191038 -2.491471 DW stat. 1.802333 
DLULC(-4) -0.184182 -2.641934 F-stat. 22.74328 
DLPX -0.508601 -1.664299 Prob(F-stat) 0.000000 
DLPX(-2) 0.613606 2.350435 AIC -2.417682 
DTSTAR20021 0.004154 0.587325 SC -2.043484 
D1 -0.284678 -8.969658   
D2 -0.347174 -3.620768   
D3 -0.378568 -2.895260   
Error correction term* -0.370485 -4.554149   
* Error correction term is the first lag of the residuals of the long-run specification. 
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Appendix B: Estimates of the Import Demand Equation 

 
Table B1: Long-run Specification of Imports 
Dependent Variable: LMQ 
Sample: 1987:1 2003:4 
Variable Coefficient t-Statistic   
C -6.213625 -9.180948 R2 0.937256 
LY 1.999429 15.89601 Log likelihood 53.59080 
LRER 0.402059 2.483487 DW stat. 0.635141 
DU20011 -1.064078 -2.260305 F-stat. 128.0389 
DT20011 0.019084 2.535505 Prob(F-stat) 0.000000 
D1 0.278597 7.008743 AIC -1.340906 
D2 0.090095 2.689059 SC -1.079787 
D3 -0.617608 -12.22517   

 

 

Table B2: Short-run Specification of Imports 
Dependent Variable: DLMQ 
Sample: 1987:3 2003:4 
Variable Coefficient t-Statistic   
C 0.089865 1.069125 R2 0.826066 
DLY 1.187844 5.476985 Log likelihood 88.87285 
DLY(-1) 0.595505 3.142695 DW stat. 1.946799 
DLY(-2) 0.517980 1.960343 F-stat. 25.64632 
DLRER 0.527419 4.443022 Prob(F-stat) 0.000000 
DU20011 0.191203 0.596218 AIC -2.396088 
DT20011 -0.002589 -0.517323 SC -2.028114 
D1 -0.036104 -0.268779   
D2 0.123952 0.838897   
D3 -0.477550 -3.346824   
Error correction term* -0.257625 -2.730898   
* Error correction term is the first lag of the residuals of the long-run specification. 
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 Appendix C: Descriptive Statistics and the ADF Test Results 

 

Table C1: Descriptive Statistics 
 LXQ LMQ LY LRER LPX LULC 

Mean 4.745 4.978 4.655 4.784 4.584 4.641 
Median 4.684 4.974 4.669 4.788 4.596 4.636 
Maximum 5.750 5.899 5.168 5.074 4.746 5.355 
Minimum 4.080 4.297 4.077 4.474 4.398 3.948 
Std. Dev. 0.455 0.442 0.259 0.136 0.086 0.289 
Skewness 0.450 0.203 -0.097 -0.041 -0.305 -0.050 
Kurtosis 2.177 1.791 2.402 2.398 2.242 2.858 
Jarque-Bera 4.212 4.610 1.120 1.043 2.688 0.085 
Sample size 68 68 68 68 68 68 

 

Table C2: Augmented Dickey-Fuller and Phillips-Perron Unit Root Test 

  ADF PP  

Variables  Constant, 
No Trend 

Constant, 
Trend 

Constant, 
No Trend 

Constant, 
Trend 

Conclusion 

Level -2.27 -0.85 1.05 -4.76** I(1) LXQ 
First Diff. -3.93** -4.81** -18.58** -22.31** I(0) 

Level -0.54 -3.27 -0.41 -3.84* I(1) LMQ 
First Diff. -5.22** -5.29** -12.66** -13.01** I(0) 

Level -0.63 -3.29 -5.98** -9.2** I(1) LY 
First Diff. -3.68** -3.63* -30.05** -29.9** I(0) 

Level -2.51 -3.17 -2.47 -2.54 I(1) LULC 
First Diff. -3.20* -11.58** -11.26** -11.47** I(0) 

Level -2.02 -2.92 -1.87 -3.00 I(1) LRER 
First Diff. -7.38** -7.32** -8.04** -7.91** I(0) 

Level -1.72 -2.49 -1.87 -2.62 I(1) LPX 
First Diff. -7.66** -7.52** -7.66** -7.52** I(0) 

Notes: The significance levels at 1 percent and 5 percent are indicated by two asterisks and one 
asterisk, respectively. The optimal lag order is selected by using Schwarz, Akaike and Hannan-Quinn 
criteria.  
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Appendix D: Perron (1989) Tests for LX and LM 

Figure D1 Actual-Fitted-Residual Graphs for the Perron (1989) Test Equations 
Case of Exports 
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Case of Imports 
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Explanations:  In this figure the exports and imports are fitted on the time trends and Perron (1989) type 
of dummy variables to capture the one-time breaks in the data series.  A visual inspection of the figures 
gives support to the claim that there are recent breaks in both exports and imports.  In the case of exports 
only the slope changes, whereas the case of imports presents changes in both level and the slope, at the 
point of break. 

 


