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Abstract 

The goal of this study is to investigate the non-linear dynamics of financial development on trade balance in 

Turkey. For the period of 1987Q1-2015Q2, by employing nonlinear autoregressive distributed lag (NARDL) 

approach to cointegration, it is found that there is cointegration between these variables. This finding suggests 

that both increase and decrease in financial development have different impacts on trade balance. The 

relationship between financial development and trade balance has also negative sign. This finding asserts that an 

improvement in financial development will cause a significant deterioration in trade balance while opposite is 

also true but with less impact. The results of the study support the empirical literature which has identified the 

relationship between financial development and growth as being highly correlated. But it does not support using 

financial development as a policy tool to reduce trade balance. 
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1. Introduction 

Trade balance is the difference between a country‟s exports and imports. In a country, if exports are greater than 

imports then trade balance will be in surplus and if imports are greater than exports then trade balance will be in 

deficit. Trade balance is very important for an economy and it is argued that trade deficit is not good for the long 

economic growth (Muzammil & Ahad, 2015). 

In this study, the cointegration relationship between financial development and trade balance has been 

investigated in Turkey, by employing nonlinear autoregressive distributed lag (NARDL) approach to 

cointegration improved by Shin, Yu, and Greenwood-Nimmo (2014) as an extension of the linear cointegration 

technique proposed by Pesaran, Shin, and Smith (2001). According to Shin et al. (2014) “the nonlinearity of 

many macroeconomic variables and processes has long been recognized and nonlinearity is endemic within the 

social sciences and that asymmetry is fundamental to the human condition” (Keynes, 1936, p. 314; Kahneman & 

Tversky, 1979; Shiller, 1993, 2005).  

Turkey in the 1960s and 1970s was the developing country following an import substitution strategy. This 

strategy was successful in manufacturing output but disappointing in exports. Between1970 and 1980, Turkey 

initiated a first wave of economic reforms to develop a more outward-oriented and market-based economy. In its 

second wave reforms in the mid-1990s, Turkey continued its trade liberalization efforts. And the reforms of the 

2000s were on macroeconomic policy frameworks and structural reforms. Turkey‟s reform efforts have resulted 

in a considerably more open and globally integrated economy. The comprehensive and more balanced financial 

sector reforms have also resulted in a more robust financial system. 

Following the establishment of Custom Union with the European Union in 1996, the export market share of 

manufactured industrial products has increased substantially. For the last six years, manufacturing exports have 

been about 93% of total exports (see Table 1). On the other hand, as the Turkish economy has developed beyond 

the traditional labor-intensive industries, manufacturing has required more raw materials and sophisticated 

machinery and equipment, most of which continue to be imported (Orhan & Nergiz, 2014). Because of this 

import dependent structure of the Turkish economy, any growth in GDP causes to remain high current account 

deficits. The high and volatile current account deficit in Turkey is detrimental to financial stability and has been 

at the core of policy discussions in recent years. 
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Table 1. Turkey‟s foreign trade statistics (USD million) 

 Exports 
Manufacturing Exports by 

ISIC, Rev.3 
Imports 

Balance of 

Foreign Trade 

Volume of 

Foreign Trade 

Proportion of Exports 

Covered by Exports 

Years Value Change (%) Value % of Total Exports Value Change (%) Value Value (%) 

2010 113,883 11.49 105,467 0.93 185,544 31.66 -71.661 299,428 61.38 

2011 134,907 18.46 125,963 0.93 240,842 29.80 -105.935 375,749 56.01 

2012 152,462 13.01 143,194 0.94 236,545 -1.78 -84.083 389,007 64.45 

2013 151,803 -0.43 141,358 0.93 251,661 6.39 -99.859 403,464 60.32 

2014 157,610 3.83 147,059 0.93 242,177 -3.77 -84.567 399,787 65.08 

2015 143,935 -8.68 134,411 0.93 207,203 -14.44 -63.268 351,138 69.47 

Source: TurkStat, Foreign Trade Statistics. 

 

In theory, a country‟s trade balance depends on its own level of economic activity, the level of economic activity 

in the rest of the world and the exchange rate, all in real terms. Economic growth at home results in more imports 

and deteriorates trade balance. On the other hand, economic growth in the rest of the world results in more 

exports and improves trade balance. By stimulating exports and reducing imports, depreciation at home currency 

is also expected to improve the trade balance of a country (Bahmani-Oskooee & Fariditavana, 2015). 

In the empirical literature, financial development has also some impacts on trade balance. It is evidenced that 

countries with a relatively well-developed financial sector have a comparative advantage in industries and 

sectors that rely on external finance (Kletzer & Bardhan, 1987). The link between financial development and the 

structure of the trade balance was explored by Beck (2002). In the study using a 30-year panel for 65 countries, it 

is evidenced that financial development exerts a large causal impact on the level of both exports and the trade 

balance of manufactured goods. Countries with a better-developed financial system have a higher export share 

and trade balance in manufactured goods.  

Samba and Yan (2009) investigates the relationship between the level of financial development of a country and 

its comparative advantage in international trade, by using VAR models. To provide long run relationships 

between financial development and international trade in manufactured goods, for most of the countries from 

East Asia they suggest that international trade in manufactured goods enhances financial development. 

The empirical question of whether a country‟s level of manufacturing trade is affected by its financial sector 

development was also studied by Kiendrebeogo (2012) and he found that countries with better-developed 

financial systems tend to specialize in industries that rely on external finance in production. He used pure 

cross-sectional and panel specifications on a sample of 75 countries over the period 1971-2010 and revealed that 

financial development exerts a positive effect on manufacturing exports strongly and robustly, even after 

controlling for the effect of banking crises. 

For Pakistan, by using time series data from 1972 to 2014, Muzammil and Ahad (2015) have investigated the 

impact of financial development on trade balance. In the study, it is found that financial development has 

positive significant impact on trade balance in the long run but in the short run there is no significant relationship 

between these variables. The study offers government to enhance financial development by managing lending 

interest rates to improve trade balance. 

The relationship between financial development and trade balance requires further empirical work and the 

existing literature does not provide any evidence regarding impact of financial development on trade balance in 

the case of Turkey. If financial development has impacts on trade balance, it would mean that financial sector 

development is also important for economic development and therefore it shows priorities for policy makers. 

The rest of the paper is organized as follows: In section 2, the data and methodology which is used in the study 

are introduced. In section 3, the results of analysis are given. And section 5 concludes. 

2. Data and Method 

The data used in this study has been mainly obtained from IMF data server. The import and export values have 

been retrieved form IMF Direction of Trade Statistics (DOTS) in US dollar terms. For having an index of 

financial development, the ratio of total private credits to Nominal Gross Domestic Product (GDP) has been used, 

all in national currency. The values of private credits have been calculated from the database of Central Bank of 

Turkey which contains private sector credits of commercial banks, participation banks and development banks. 

Exchange rate has been defined as national currency per US dollar and consumer price indexes of Turkey and 
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US have been used for calculating real exchange rate. Using quarterly data of Turkey, the study has been 

conducted for the period of 1987Q1-2015Q2.  

Instead of using „exports minus imports‟, the ratio of exports to imports (X/M) has been used as a proxy for trade 

balance in the study. This modification of the variable has some advantages. Without modification the variable 

may have a negative sign and therefore logarithmic transformation cannot be used. By using this ratio the 

variable also becomes insensitive to nominal values of exports and imports (Bahmani-Oskooee, 1991). 

Despite the well-known fact that macroeconomic variables possess asymmetric and nonlinear features (Keynes, 

1936; Kahneman & Tversky, 1979; Shiller, 1993, 2005), research on the relationship between financial 

development and trade balance has been tested only within a linear framework so far. While there have been 

some studies about nonlinear relationship between real exchange rate and trade balance (Karamelikli, 2016), 

nonlinear relationship between financial development and trade balance has not been studied yet. Previous 

studies have also not included financial development as a key variable in their models.  

Following (Muzammil & Ahad, 2015), the model of this study has been set as below: 

LTB𝑡 = 𝛼0 + 𝛼1LRER𝑡 + 𝛼2LFD𝑡 + 𝜖𝑡                          (1) 

In the model, 𝐿𝑇𝐵𝑡  is defined as ln(
𝑋

𝑀
)𝑡, and 𝑅𝐸𝑅𝑡 is defined as 

𝐸𝑡𝑃*𝑡

𝑃𝑡
 where E is the nominal effective 

exchange rate, and P and P* are the domestic and foreign price levels respectively. LFD represents the ratio of 

private credits to country‟s gross domestic product in logarithmic form. While CPI and LRER are used together 

in the model of (Muzammil, 2015) as independent variable, the CPI variable is omitted in this study to avoid 

multicollinearity problem. 

In this study, an asymmetric cointegration approach is used to estimate asymmetric effect of financial 

development on trade balance. The nonlinear autoregressive distributed lag (NARDL) model estimates short- 

and long-run nonlinearities via positive and negative partial sum decompositions of explanatory variables. The 

asymmetric long-run relationship can be formulated as below:  

𝑦𝑡 = 𝛽+𝑥𝑡
+ + 𝛽-𝑥𝑡

-
+ 𝑢𝑡                                 (2) 

where 𝑥𝑡  is a k×1 vector of regressors decomposed as 𝑥𝑡 = 𝑥0 + 𝑥𝑡
+ + 𝑥𝑡

-
, and 𝑥+and 𝑥-  are partial sum 

processes of positive and negative changes in 𝑥𝑡. 

The error correction model (ECM) can be constructed as follows: 

𝛥LTB𝑡 = 𝛽0 + ∑ 𝛽1𝑗𝛥LTB𝑡−𝑗
𝑝
𝑗=1 + ∑ 𝛽2𝑗𝛥LRER𝑡−𝑗

𝑞
𝑗=0 + ∑ 𝛽3𝑗𝛥LFD𝑡−𝑗

𝑚
𝑗=0 + 𝜃𝜖𝑡−1 + 𝑒𝑡       (3) 

where ∆ represents the first differences of the variables and the error-correction term ε is the OLS residuals 

series from the long-run cointegrating regression (Equation 1). Putting Equation (1) and Equation (3) together 

yields following ECM equation: 

𝛥LTB𝑡 = 𝜓 + 𝜂0LTB𝑡−1 + 𝜂1LRER𝑡−1 + 𝜂2LFD𝑡−1 + ∑ 𝛽1𝑗𝛥LTB𝑡−𝑗
𝑝
𝑗=1 + ∑ 𝛽2𝑗𝛥LRER𝑡−𝑗

𝑞
𝑗=0  +  

∑ 𝛽3𝑗𝛥LFD𝑡−𝑗
𝑚
𝑗=0 + 𝑒𝑡                                  (4) 

where 𝜓 = 𝛽0 − 𝜃𝛼0, 𝜂0 = 𝜃, 𝜂1 = −𝜃𝛼1, 𝜂2 = −𝜃𝛼2. In addition, 𝜃 = 𝜂0, 𝛼1 = −
𝜂1

𝜃
, 𝛼2 = −

𝜂2

𝜃
 are the long 

run coefficients of LTB, LRER and LFD variables, while 𝛽1, 𝛽2, 𝛽3 are the short run coefficients of the variables. 

In order to determine the existence of asymmetric cointegration relationship between financial development and 

trade balance, the approach of Schorderet (2002, 2003) and Shin et al. (2014) is followed in this study. This 

approach requires LRER and LFD variables to be decomposed to positive and negative shocks. Then LRER
 +

, 

LRER
 - 

, LFD
 + 

and LFD
 - 

are the partial sums of positive and negative changes in the LRER and LFD variables. 

More precisely: 

LRER𝑡
+ = ∑ 𝛥LRER𝑖

+𝑡
𝑖=1 = ∑ 𝑚𝑎𝑥(𝛥LRER𝑖 , 0)𝑡

𝑖=1 ; LRER𝑡
-

= ∑ 𝛥LRER𝑖
-𝑡

𝑖=1 = ∑ 𝑚𝑖𝑛(𝛥LRER𝑖 , 0)𝑡
𝑖=1

LFD𝑡
+ = ∑ 𝛥LFD𝑖

+𝑡
𝑖=1 = ∑ 𝑚𝑎𝑥(𝛥LFD𝑖 , 0)𝑡

𝑖=1 ; LFD𝑡
-

= ∑ 𝛥LFD𝑖
-𝑡

𝑖=1 = ∑ 𝑚𝑖𝑛(𝛥LFD𝑖 , 0)𝑡
𝑖=1

     (5) 
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Considering Equation (5), the long run relationship in Equation (1) can be redefined as follows: 

LTB𝑡 = 𝛼0 + 𝛼1
+LRER𝑡

+ + 𝛼1
-
LRER𝑡

-
+ 𝛼2

+LFD𝑡
+ + 𝛼2

-
LFD𝑡

-
+ 𝜖𝑡               (6) 

Following Shin et al. (2014) it is straightforward to rewrite Equation (4) in asymmetric form as follows: 

𝛥LTB𝑡 = 𝜓 + 𝜂0LTB𝑡−1 + 𝜂1
+LRER𝑡−1

+ + 𝜂1
-
LRER𝑡−1

-
+ 𝜂2

+LFD𝑡−1
+ + 𝜂2

-
LFD𝑡−1

-
+ ∑ 𝛽1𝑗𝛥LTB𝑡−𝑗

𝑝
𝑗=1  +  

∑ (𝛽2𝑗
+ 𝛥LRER𝑡−𝑗

+ + 𝛽2𝑗
-

𝛥LRER𝑡−𝑗
-

)
𝑞
𝑗=0 + ∑ (𝛽3𝑗

+ 𝛥LFD𝑡−𝑗
+ + 𝛽3𝑗

-
𝛥LFD𝑡−𝑗

-
)𝑚

𝑗=0 + 𝑒𝑡         (7) 

where 𝜓 = 𝛽0 − 𝜃𝛼0, 𝜂0 = 𝜃, 𝜂1
+ = −𝜃𝛼1

+, 𝜂1
-

= −𝜃𝛼1
-
, 𝜂2

+ = −𝜃𝛼2
+, 𝜂2

-
= −𝜃𝛼2

-
. And 𝛼1

-
= −

𝜂1
-

𝜃
, 𝛼1

+ = −
𝜂1

+

𝜃
, 𝛼2

-
=

−
𝜂2

-

𝜃
, 𝛼2

+ = −
𝜂2

+

𝜃
 are asymmetric negative and positive long-run coefficients of the real exchange rate and 

financial development respectively. 

In order to determine the long-run asymmetric cointegration, Shin et al. (2014) proposes the Pesaran et al. (2001) 

bounds test as in linear ARDL approach. In Pesaran et al. (2001) bounds test, null hypothesis is defined as 

η
0

= η
1

= η
2

= 0 against alternative hypothesis η
0

≠ 0 or η
1

≠ 0 or η
2

≠ 0 . And for the long-run asymmetry, 

null hypothesis is η
0

= 𝜂1
+ = 𝜂1

− = 𝜂2
+ = 𝜂2

− = 0. Then the calculated F-statistic is compared with the tabulated 

F values by Pesaran et al. (2001). Null hypothesis of α1
+ = α1

− and α2
+ = α2

− is tested by the Wald F-test for 

checking of possible long-run symmetry. To test the existence of short-run symmetry, Wald F-test is used to test 

the null hypothesis of ∑ 𝛽2𝑖
+𝑞

𝑖=0 = ∑ 𝛽2𝑖
−𝑞

𝑖=0  and ∑ 𝛽3𝑖
+𝑞

𝑖=0 = ∑ 𝛽3𝑖
−𝑞

𝑖=0 . When the null hypothesis of symmetry is 

rejected, the alternative hypothesis that claims asymmetric relationship could be accepted. Then asymmetric 

dynamic multipliers of 𝐿𝑅𝐸𝐸𝑅+ , 𝐿𝑅𝐸𝐸𝑅- , 𝐿𝐹𝐷+  and 𝐿𝐹𝐷- could be calculated respectively. The cumulative 

dynamic multiplier effects of 𝐿𝑅𝐸𝐸𝑅+ , 𝐿𝑅𝐸𝐸𝑅- , 𝐿𝐹𝐷+  and 𝐿𝐹𝐷- on LTB can be figured out as follow: 

𝑚ℎ
+ = ∑

𝜕LTB𝑡+𝑖

𝜕LRER𝑡
+

ℎ
𝑖=0  ;  𝑚ℎ

-
= ∑

𝜕LTB𝑡+𝑖

𝜕LRER𝑡
-

ℎ
𝑖=0

𝑤ℎ
+ = ∑

𝜕LTB𝑡+𝑖

𝜕LFD𝑡
+

ℎ
𝑖=0  ;  𝑤ℎ

-
= ∑

𝜕LTB𝑡+𝑖

𝜕LFD𝑡
-

ℎ
𝑖=0

                                 (8) 

Note that, as ℎ →  ∞  then 𝑚ℎ
+  → 𝛼1

+ , 𝑚ℎ
-

 →  𝛼1
−, 𝑤ℎ

+  → 𝛼2
+ , 𝑤ℎ

−  →  𝛼2
−  , where 𝛼1

+, 𝛼1
−, 𝛼2

+ and 𝛼2
− are the asymmetric 

long-run coefficients. The changes from initial equilibrium to the new point that caused by negative or positive 

shocks of LRER and LFD is captured by the dynamic multipliers (Shin et al., 2014). 

3. Results 

Equation (7) can be called as Model I. In this model, all variables have asymmetric characteristics and it means 

that any increase or decrease in independent variables has distinct effects both in short and long-run. As a result, 

this model is defined as a full asymmetric model.  

The contents of Table 2 give evidences of the rejection of null hypothesis of no cointegration in the both models. 

This table also claims that long-run symmetry is rejected. The null hypothesis of symmetry in the short-run for 

LFD cannot be rejected in Model I. Tests for basic assumptions of normality, heteroscedasticity and serial 

correlation are satisfying. By remodeling symmetric pattern of LFD in short-run equation no (9) could be 

derived. 

𝛥LTB𝑡 = 𝜓 + 𝜂0LTB𝑡−1 + 𝜂1
+LRER𝑡−1

+ + 𝜂1
-
LRER𝑡−1

-
+ 𝜂2

+LFD𝑡−1
+ + 𝜂2

-
LFD𝑡−1

-
+ ∑ 𝛽1𝑗𝛥LTB𝑡−𝑗

𝑝
𝑗=1  +  

∑ (𝛽2𝑗
+ 𝛥LRER𝑡−𝑗

+ + 𝛽2𝑗
-

𝛥LRER𝑡−𝑗
-

)
𝑞
𝑗=0 + ∑ 𝛽3𝑗𝛥𝐿𝐹𝐷𝑡−𝑗

𝑚
𝑗=0 + 𝑒𝑡               (9) 

Equation (9) is called as Model II and the estimation results for this Model are also presented in the Table 2. The 

null hypothesis of symmetric relationship in the long-run is rejected for this model and it can be accepted as the 

best fitted model. The estimation results of full asymmetric model (Model I) and partial asymmetric model 

(Model II) can be seen in Table 2. 
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Table 2. Empirical results of nonlinear relationship 

 Full Asymmetry (Model I) Partial Asymmetry (Model II) 

INTERSECT -0.359158***  -0.309315*** 

LTB(-1) -0.734674***  -0.708487*** 

LRER_N(-1) -0.045453  -0.034324 

LRER_P(-1) 0.113487  0.160735* 

LFD_N(-1) -0.048490  -0.069385** 

LFD_P(-1) -0.087940**  -0.118572*** 

D(LTB(-1)) 0.334559***  0.318828*** 

D(LTB(-2)) 0.241724**  0.205403** 

D(LTB(-3)) 0.210952**  0.173817* 

D(LTB(-4)) 0.248338***  0.203256** 

D(LRER_N) -0.173291  0.003856 

D(LRER_P) 0.512316***  0.532303 

D(LRER_N(-1)) -0.185131  -0.044821 

D(LRER_P(-1)) 0.628021***  0.567152*** 

D(LFD_N) -0.056754   

D(LFD_P) 0.056801   

D(LFD_N(-1)) -0.365291**   

D(LFD_P(-1)) 0.237155   

D(LFD_N(-2)) -0.075011   

D(LFD_P(-2)) -0.359500**   

D(LFD_N(-3)) 0.186684   

D(LFD_P(-3)) -0.227661   

D(LFD_N(-4)) -0.265706   

D(LFD_P(-4)) -0.122691   

D(LFD)   -0.102354 

D(LFD(-1))   -0.092472* 

D(LFD(-2))   -0.253566*** 

F-statistic 8.389304***  10.68033*** 

R2 0.696701  0.650037 

Jarque-Bera 0.656730  2.488009 

Heteroskedasticity F 0.920784  1.183838 

Bounds Values 2.86 & 4.01  2.86 & 4.01 

F Bound 8.060252  9.009835 

WLR For LFD 9.695459***  25.51158 

WSR For LFD 0.157980  - 

WLR For LRER 11.00487***  20.59825 

WSR For LRER 13.05562***  8.662775 

ECM(-1) -0.418128***   

Note. ***, ** and * denote statistical significance at the 1, 5 and 10 percent levels respectively. 

 

The long-run coefficients of negative and positive decompositions of LRER and LFD are calculated as -0,048, 

0,227, -0,098 and -0,167 respectively. As seen in Table 2, LRER
-
 is statistically insignificant while LRER

+
, LFD

-
 

and LFD
+
 are significant at %10, %5 and %1 respectively. Therefore we can conclude that positive 

decomposition of financial development is the most significant among other variables where negative 

decomposition of real exchange rate is not significant at any level.  

The results show that the negative changes in real exchange rate are statistically rejected while positive changes 

in real exchange rate could be accepted only at %10 level of significance. The long-run multiplier of negative 

shocks is not statistically acceptable. While long-run multiplier of positive shocks on real exchange rate is 

statistically weak, it is estimated as having positive sign. Exchange rate pass-through to domestic prices in 

Turkey can explain these results. In the theory, there is a positive relationship between real exchange rate and 

inflation in the long-run (Karamelikli & Korkmaz, 2016). Therefore, changes in real exchange rate could be 

reflected on domestic prices. In the economic theory, it is expected that any changes in exchange rate cause price 

advantages or disadvantages for tradable goods. So in the case of exchange rate pass-through to prices, it can be 
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expected that the price advantages or disadvantages are to be eliminated in the long-run.  

Long-run multipliers of positive and negative decompositions of financial development are significant at %1 

and %5 level and the coefficients of both variables are negative. Then an increase in financial development will 

cause a decrease in trade balance while a negative change in financial development causes a decrease in trade 

balance less than positive change. Despite of the same signs of both positive and negative decompositions of 

financial development in the long-run, positive changes have more impact on trade balance. 

4. Conclusions 

In this study, by employing asymmetric autoregressive distributed lag (NARDL) approach to cointegration, the 

relationship between financial development and trade balance has been investigated. The results reveal that there 

is cointegration between financial development and trade balance in Turkey. The existence of asymmetric 

relationship between these variables suggests that any increase or decrease in financial development affects trade 

balance with different degrees. Therefore, future studies related to this subject should consider asymmetric 

feature of financial development. 

The study also finds that there is a negative relationship between financial development and trade balance. This 

result supports the literature which suggests that financial development fosters economic growth. In developing 

countries, financial sector plays a critical role in facilitating economic growth. Financial sector affects domestic 

savings, capital accumulation, technological innovation and growth. Through economic growth and providing 

access to financial services, financial development can also impact poverty reduction. Therefore these countries 

attach great importance to financial development. The findings of this study are convenient with import 

dependency characteristics of Turkish economy where any growth in GDP causes high current account deficits. 

Trade liberalization policies may also lead to faster growth of imports than exports in Turkey. 

For policy recommendations, this study does offer not to use financial development as a policy tool to decrease 

trade deficit. Because positive improvements in financial development have negative impacts on trade balance. 

And positive shocks on financial development have two-fold higher impact than negative shocks. Then policy 

makers should be aware of the asymmetrical characteristics of financial development as a policy tool considering 

trade balance. 
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