CANKAYA UNIVERSITY
DEPARTMENT OF ECONOMICS
THE GRADUATE SCHOOL OF SOCIAL SCIENCES

ASYMMETRIC EFFECT OF REAL EXCHANGE RATE ON THE TRADE
BALANCES OF TURKISH MANUFACTURING, MINING AND
AGRICULTURE

IPEK KARAKAN

JANUARY 2020




F
r—
3]
:

Title of the thesis: Asymmetric Effect of Real Exchange Rate on The Trade Balances of
Turkish Manufacturing, Mining and Agriculture

Submitted by: ipek KARAKAN

Approval by the Graduate School of Social Sciences

Z///W v o

Prof. Dr. Mehmet YAZICI

Director

I certify that this thesis satisfies all the requirement as thesis for the degree of Master of

Science. m
Pﬁof. ?}./Nadir (")‘,CAL
of Department

This is to certify that we have read this thesis and that in our opinion it is fully adequate in
scope and quality, as a thesis for the degree of Master of Science in Financial Economics.

Supervisor

Examination Date: 07.02.2020

Examination Committee Members:

Prof. Dr. Mehmet YAZICI Cankaya Univ. W vipsll

Prof. Dr. Ergun DOGAN Cankaya Univ.

Dog. Dr. Siileyman ACIKALIN Hitit Univ.




STATEMENT OF NONPLAGIARISM

I hereby declare that all statements in this statement has been obtained and presented
in accordance with academic rules and ethical conducts. I also declare that, as
required by these rules and conducts, I have fully cited and referenced all material

and results that are not original to this work.

Name, Last Name: : Ipek KARAKAN

[

Signature
Date :lL‘.OQ—‘lo)—O

iii




ABSTRACT

ASYMMETRIC EFFECT OF REAL EXCHANGE RATE ON THE TRADE
BALANCES OF TURKISH MANUFACTURING, MINING AND
AGRICULTURE

KARAKAN, Ipek
Master’s Thesis

M.Sc., Department of Financial Economics

Supervisor: Prof. Dr. Mehmet YAZICI
January 2020, 133 pages

The objective of this research is to find the effects of real exchange rate on the
trade balances of Turkish manufacturing, mining and agriculture sectors, and the sum
of these 3 sectors. The study investigates short-term and long-term effects of real
exchange rate on these trade balances using linear and non-linear autoregressive
distributed lag methods (ARDL and NARDL methods) based on quarterly data for
2002-2018 period (17 years x 4 periods= 68 quarterly basis data for each sector).
According to findings, the real exchange rate has no short-run effect in any of trade
balances in linear case. It has significant short-run effect only on trade balances for
manufacturing and agriculture in non-linear case. As for long-run effect, in linear case
it has significant effect only on manufacturing trade balance and overall trade balance.
In non-linear case, the real exchange rate has significant long-run effect on all four
trade balances. Based on the findings, in manufacturing and agriculture sectors, j-curve

effect is also observed.

Keywords: Asymmetric Effect, Exchange Rate, Trade Balance, Manufacturing,

Mining, Symmetric Effect, Agriculture.



OZET

REEL DOViZ KURUNUN TURKIYE'DEKI IMALAT, MADENCILIK VE
TARIM SEKTORLERININ DIS TICARET DENGESI UZERINDEKI
ASIMETRIK ETKISi

KARAKAN, Ipek
Yiiksek Lisans Tezi
Finansal Ekonomi Anabilim Dali

Danisman: Prof. Dr. Mehmet YAZICI
Ocak 2020, 133 sayfa

Bu arastirmanin amaci reel doviz kurunun Tiirk imalat, madencilik ve tarim
sektorleri ve bu 3 sektoriin toplam ticaret dengeleri lizerindeki etkisini bulmaktir.
Calisma, 2002-2018 donemi (17 y1l x 4 donem = her sektdr igin 68 ¢eyrek donem veri)
tic aylik verilerine dayali olarak dogrusal ve dogrusal olmayan otoregresif dagitilmis
gecikme yontemleri (ARDL ve NARDL yontemleri) kullanarak reel doviz kurunun bu
ticaret dengeleri tizerindeki kisa ve uzun vadeli etkilerini arastirmaktadir. Bulgulara
gore, reel doviz kurunun lineer durumda herhangi bir ticaret dengesi lizerinde kisa
vadeli bir etkisi bulunmamaktadir. Lineer olmayan durumda sadece imalat ve tarim
i¢in ticaret dengeleri lizerinde kisa vadeli anlamli bir etkisi bulunmaktadir. Uzun vadeli
etkiye gelince, lineer durumda sadece imalat ticaret dengesi ve li¢ sektoriin toplam
ticaret dengesi lizerinde anlamli bir etkisi vardir. Lineer olmayan durumda, reel doviz
kuru, dort ticaret dengesinin tamaminda uzun vadeli anlamli bir etkiye sahiptir.

Bulgulara dayanarak, imalat ve tarim sektorlerinde j-egrisi etkisi de gbzlenmistir.

Anahtar Kelimeler: Asimetrik Etki, Déviz Kuru, Dis Ticaret Dengesi, Imalat,
Madencilik, Simetrik Etki, Tarim.
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CHAPTERII

INTRODUCTION

In this chapter, objective, importance, scope, assumptions and limitations of

the research will be given.

1.1. Objective of the Research

The objective of this research is to find the symmetric and asymmetric effects
of real exchange rate on the trade balances of Turkish manufacturing, mining and
agriculture sectors as well as the trade balance of the sum of these three sectors (overall
3 sectors) in the short and long terms.

More specifically, the hypothesis of the research is that there is a symmetric
and asymmetric effect of Real Exchange Rate (RER) on the trade balances of Turkish
manufacturing, mining and agriculture sectors and overall 3 sectors in the short and
long terms.

As stated in the study of Bahmani-Oskooee & Fariditavana (2015: 1), the
exchange rate affects the trade balance. Specifically, if the exchange rate depreciates,
it increases the export and decreases the imports, thus appreciates the foreign trade
balance, and that appreciation of the exchange rate does the opposite. However, the
previous studies assumed that the appreciation or depreciation of exchange rate is
thought to be symmetric on the trade balance. However, this effect may be asymmetric,
and the asymmetric effect of exchange rate on trade balance has been recently started
to be studied (Bahmani-Oskooee & Fariditavana; 2015; Aksu, Basar, Eren and Bozma,
2017; Bahmani-Oskooee & Kanitpong, 2017; Kolcu & Yamak, 2017; Karaoglu, 2018;
Benli, 2019).

There are some studies (Dinger, 2005; Tanriover and Yamak, 2012; Benlialper,
2013; Boz, 2013; Aral, 2015; Aksu, Basar, Eren and Bozma, 2017; Demirgil, Yildirim
and Karct, 2017; Kolcu and Yamak, 2017; Karaoglu, 2018; Benli, 2019) searching for

1



the asymmetric effect of exchange rate on Turkey. However, our subject has not been

studied anywhere. These studies are in the literature review part.

1.2. Scope of the Research

The study covers to investigate short and long-term symmetric and asymmetric

effects of real exchange rate on the trade balances of Turkish manufacturing, mining

and agriculture sectors, and on the sum of these 3 sectors between 2002-2018 ina 17-

year period in quarterly bases data as 17 years x 4 periods= 68 quarterly basis data for

each sector.

1.3. Assumptions and Limitations

The application of the study is limited to the second order data obtained from
secondary sources and these data are assumed to be accurate.

Data on country weights are limited to 46 countries which are available in the
OECD database and are fully accessible and assumed to be accurate.
Country weights are limited to the arithmetic average technique.
Investigation of the impact of real exchange rate on foreign trade balance is
limited to 3 sectors which are Manufacturing, Mining, Agriculture and the
sum of these 3 sectors.

The variables used to determine the effect of real exchange rate on foreign
trade balance in the research are limited to the variables TB: Trade Balance,
Y: Domestic income, YW: World income and RER: Real Exchange Rate.
The rate of (export/import)*100 is assumed to represent TB: Trade Balance
correctly.

Y: Domestic variable income real GDP's of Turkey's most accurate is
assumed to be expressed.

YWCA: World income in Turkey is limited to the real GDP of 46 countries
according to the weighted sectoral bilateral trade and it is assumed that these
data are correct.

In the analysis, it has been assumed that the indexed to the arithmetic average
of the 4 quarters of 2003, logarithms were taken on the log e base and the use



of seasonally adjusted data would yield the best results in observing the
investigated effects.

1.4. Organization of the Report

In the first chapter of the research where the Introduction has been introduced,
the objective, scope, assumptions and limitations of the research, and organization of
the report have been given. In the second chapter, where the literature review has been
presented, the previous researches about asymmetric effect of exchange rate on
Turkish economy, the literature about symmetric and asymmetric effects of real
exchange rate, the literature about impact of real exchange rate on Turkish economy,
and the literature about relations between real exchange rate and trade balances have
been studied. In the third chapter, the overviews of Turkish manufacturing, mining and
agriculture sectors and real exchange rate in Turkey, the notions of asymmetric effect
and real exchange rate have been studied. In the fourth chapter where the data and
methodology has been presented, description and plots of the data, empirical
methodology have been studied. In the fifth chapter where the empirical results have
been presented, the unit root, the estimation of ARDL and NARDL models, the
specified models, the bound testing, the error correction model and the long-run
coefficients, the diagnostic tests, and the interpretation of results have been studied.

Finally, in the sixth chapter, summary and conclusion have been presented.



CHAPTER I

LITERATURE REVIEW

In this chapter where the literature review has been presented, the literature
about symmetric and asymmetric effects of real exchange rate, and the impact of real

exchange rate on Turkish economy have been studied.

2.1. Previous Researches about Asymmetric Effect of Exchange Rate on Turkish
Economy

In Kolcu and Yamak's (2017) study, asymmetric effect of exchange rate
changes on foreign trade prices in Turkey, especially in whether the exchange rate
change has a symmetrical or asymmetric effect on import and export prices in the short
and long term, were examined. Linear ARDL was used for symmetric effect and non-
linear ARDL (NARDL) model was used for asymmetric effect. According to the
results of ARDL and NARDL bounds tests, long-term effect of exchange rate on both
import and export prices was determined. In the NARDL model, Wald test results
regarding the symmetry in long and the short term showed that the effect of exchange
rate changes on import prices was symmetric in both the long and the short term, and
the effect on export prices was symmetric in long term and asymmetric in the short
term. In the short term, positive exchange rate changes have an effect on export prices,
while negative exchange rate changes have no effect.

In the study of Aksu, Basar, Eren and Bozma (2017), the asymmetric effect of
the exchange rate on the foreign trade balance in Turkey was investigated using the
NARDL method developed by Shin, Yu and Greenwood-Nimmo (2011), based on the
ARDL bounds test developed by Pesaran, Shin and Smith (2001). In determination of
cointegration relationship between series in NARDL model, Augmented Dickey-
Fuller (ADF) unit root test proposed by Dickey and Fuller (1981) was used in

stationarity analysis of series, and Lumsdaine-Papell (1997) unit root test, which

4



considers structural breaks. In the research, the estimations are made by using real
exchange rate according to domestic manufacturing prices, the import and export
figures, and import/export ratio in the measurement of trade balance between 2003 and
2015, and by taking the natural logarithm of series. According to the results obtained
in the study; the symmetric effect of real exchange rate on trade balance in the long
term, and asymmetrical effect in the short term have been found. On the other hand, it
was found that the new balance appears to occur after about 20 months as a result of
the positive and negative shock which will occur by using the asymmetric cumulative
multiplier mechanism. According to this, Turkey J - curve hypothesis was found to be
valid in the period examined.

In the study of Demirgil, Yildirim and Karc1 (2017), asymmetric volatility in
the currency exchange rate of EURO/TL was aimed to be modelled. In this study,
EURO Buying Prices from January 1999 to April 2017 were used, and volatility series
were obtained with 100 * log (EURO / EURO (-1)) conversion, and GARCH
coefficients were obtained in order to take the values around 1 for convenience in
interpretation, the ARCH effect was tested with the ARCH-LM test in the appropriate
ARIMA model. In this study, of asymmetric conditional variable variance models,
EGARCH, TGARCH, PGARCH models were compared. When the models were
compared, it was found that EGARCH had the highest explanatory power and as a
result, the volatility in the purchase prices of EURO / TL changed asymmetrically over
time.

In Aral's (2015) study, the relationship between the exchange rate and foreign
trade (export-import ratio) between the years 1992-2013 in Turkey has been tested
with Johansen's cointegration method, the stability of variables was analysed with
Augmented Dickey Fuller and Phillips Perron methods. As a result, it was found that
there was a cointegration relationship between the variables, but no analysis was
conducted on the basis of asymmetric effect or sector in the study.

In Tanriover and Yamak's (2012) research, possible asymmetric effects of
monetary shocks on the real production level for Turkish economy have been tested.
The money supply, Real Gross Domestic Product, Consumer Price Index, share of
budget deficit in GDP, exchange rate and 3-month deposit interest rate were used in
the test for possible effect. Three hypotheses in which the asymmetric effect was tested
revealed that positive monetary shocks had a positive and statistically significant effect

while negative monetary shocks had a negative but statistically insignificant effect. In
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this sense, the dominant view in the literature on the asymmetric effect of monetary
shocks is supported. However, the presence of this asymmetric effect is not because
the positive shocks are ineffective and the negative shocks are effective. On the
contrary, it was due to the fact that positive shocks had a significant effect but negative
shocks had an insignificant effect on real production level.

In Benli's (2019) study, asymmetric effect of exchange rates on exports has
been examined on the basis of exports to the US from Turkey, with US Dollar / TRY
exchange rates, especially in the presence of a non-linear pattern between mutual
exports to the US from Turkey. The NARDL model that enables simultaneous testing
of decomposition of short and long term nonlinear as well as positive and partial sum
of exchange rate, that also provides an opportunity to measure the response of exports
to asymmetric dynamic factors of positive and negative changes, that used by Shin et
al. (2011) was used as a model. As a result, according to NARDL estimation model, it
was found that exchange rate fluctuations had a nonlinear effect on exports.

In Boz’un (2013) study, the asymmetric effect of exchange rate on the prices
of inflation targets between the years 2002-2012 term in Turkey was investigated by
using the non-cointegrated NARDL model of Carlo who assumes that optimal prices
are determined by an increase in total unit costs. As a data set in the research, monthly
consumer price index, the industrial production index and monthly log value of the
nominal exchange rate between 2002-2012, were used. According to the Wald test
after the asymmetric NARDL estimation, exchange rate was found to have asymmetric
effects in both short and long term on Turkish economy.

In Dinger's (2005) research, the asymmetric effects of foreign exchange rate on
consumer durables, private durable, public consumption, private investment, public
investment, exports, imports, prices, interest rates, interbank interest rates in Turkey
were examined. However, it was seen that this study differs from our research due to
the fact that it was limited in the data, as well as the effect of real exchange rate on
trade balances of manufacturing, mining and agriculture sectors in Turkey was not
investigated.

In the research conducted by Karaoglu (2018), it was aimed to determine
whether the transition effect of the exchange rate is asymmetric and linear on the
consumer and manufacturer prices in Turkey. In this study, nonlinear time series

models (TR and STR models) and the monthly data between January 2014 and July



2018 were used. The study differs from our study as it examined the asymmetric effect
of exchange rate on manufacturer and consumer prices.

In the study of Benlialper (2013), the determinants of inflation were
investigated and VAR model was used by using data between 2002 and 2008, and it
was found that the changes in international commodity prices and exchange rates were
the main determinants of inflation. This study differs from our study as it examined
the asymmetric effect of exchange rate on inflation.

In the literature, apart from the above studies, there is an important research
(Yazici, 2008) in terms of that it investigated the effect of real exchange rate on the
trade balances of Turkish manufacturing, mining and agriculture in the short and long
terms, despite the fact that the asymmetric affect was not examined as well as the
current data after 2005 was not included. In Yazici's (2008) study, the effect of
exchange rate on the trade balance of agriculture, manufacturing and mining in Turkey,
using 3-month data from between the years of 1986-1998, and trade balance model
used in the study of Bahmani-Oskooee (1985). In the study, it was found that the
depreciation of the local currency first improved, then worsened and then improved
the trade balance in each of the three sectors, that the long-term or overall response did
not differ between sectors although the trade balance showed similar responses to
exchange rate changes in the short term, that both manufacturing and mining trade
balance improved in the long term, and as a result of the deterioration in local currency,
the agricultural trade balance was also deteriorated.

Another important study in addition to the above ones is the one carried out by
Atilgan (2011) in order to examine the impact on the real exchange rate of the foreign
trade balance in Turkey by using quarterly data and by analysing the data between
1992-2010 period through the ARDL bounds testing approach method. In the related
study, it is determined that the direction of the relationship with Granger causality test
was as GDP — finance and capital account — Real exchange rate — Foreign Trade
Balance, and accordingly the real exchange rate did not have a direct effect on the
foreign trade balance but GDP affected the real exchange rate by affecting the finance
and capital account, thus real exchange rate affected the foreign trade balance. In the
study, it was seen that positive changes in the financial and capital account was adding
value into the national currency (TL — Turkish Liras), and that the appreciation of the

national currency also increased the foreign trade deficit in Turkey.



There are also many studies about the impact of exchange rate on different
variables in Turkish economy. The most important ones amongst these studies are
about the effect of real effective exchange rate on the textile and garment sector
(Giilsen, 2015), on the foreign trade balance (Gedik, 2014), the effect of sectoral real
exchange rate on the firm performance (Kizil, 2012), on the ISE 100 index (Savas,
2010), on the stock market (Ulasg, 2010), the effect of the exchange rate on exports
(Tasar, 2011; Giingor, 2018), on foreign trade and economic growth (Baskesen, 2018),
on domestic prices (transition effect, Tiiziin, 2008), on prices (nonlinear and
asymmetric effect, Karaoglu, 2018), on prices (with VAR analysis) (Hosaf¢1, 2011),
on the unemployment (Kiligaslan, 2007) and the reflection effect of exchange rate
(Yetiz, 2015). In these studies, asymmetric effect of real exchange rate or its effect on
the foreign trade balance of agriculture, manufacturing and mining sectors have not
been examined thus they differ from our research topic.

Finally, there are also studies examining asymmetric effects of monetary policy
shocks in Turkey. For example, Arikan's (2013) study is completely different from our
study, as it examines the asymmetric effect of oil prices on macroeconomic indicators
in Turkey. Although the exchange rate is mentioned in Oltulular's (2015) study, it is
different from our research topic as the essence of the study was based on the
asymmetric effect of the monetary policy shocks on the output and price level, rather
than the impact of the exchange rate, only the subjects that the monetary policy shocks
affect the exchange rate and the exchange rate affects the consumption were briefly
mentioned. In the study of Morgiil (2013), similar to that of Oltulular's (2015) study,
the asymmetric effect of monetary policy shocks on output and price level was
investigated. However, in the study, other macroeconomic variables such as industrial
production index, consumer price index, gross domestic product, overnight interest,
money stock and nominal government expenditure were also considered as well as the
exchange rate (US dollars). In the mentioned study, expansionary and contractionary
monetary policy shocks are analysed within the VAR model and Least Squares method
is used to investigate the asymmetric effects. Shared analysis results considering open
economy and nominal government expenditures show that while monetary policies are
an effective tool in the fight against inflation, they are not effective in reviving the
economy. Consequently, while monetary policy is not an effective means of struggle
during the recession period, fiscal policies are more effective than monetary policy in

revitalizing the economy. This study also differs from our research topic. Other studies
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(Ergeg, 2007; Tanridver, 2008; Bilman, 2008; Cankaya, 2015; Bigici, 2015; Karatas,
2018; Kaplan, 2019) that have investigated the asymmetric effects of monetary policy
shocks in Turkey, also differs from our study topic as they are not dealt directly with
the effect of the exchange rate.

Exchange rate is an important variable for foreign trade balance. Its symmetric
effect on trade balance have been well studied but its asymmetric effect is being
recently studied. Some studies (Dinger, 2005; Tanri6ver and Yamak, 2012; Benlialper,
2013; Boz, 2013; Aral, 2015; Aksu, Basar, Eren and Bozma, 2017; Demirgil, Yildirim
and Karct, 2017; Kolcu and Yamak, 2017; Karaoglu, 2018; Benli, 2019) has been done
on Turkey but our subject has not been studied till now.

Other studies examining the exchange rate effect asymmetrically are examined

in Section 2.3.

2.2. Literature about Symmetric Effect of Real Exchange Rate

In economic theory, it is accepted that changes in exchange rates affect the
general level of domestic prices directly and indirectly through two channels. As the
prices of both imported raw materials and intermediate goods and finished goods will
change with the change in the exchange rate, this change will be reflected directly to
domestic prices through production or sales prices. Indirect channel is expressed as
total demand channel. Any increase in the exchange rate will cause the domestic goods
to become cheaper for foreign consumers and consequently increase of exports and
total demand and thus increase of domestic prices. However, the duration and degree
of exchange rate’s effect on the general level of domestic prices may vary depending
on the competitiveness level of countries, the structural characteristics of goods subject
to foreign trade, the magnitude of the exchange rate change and the exchange rate
regime applied in the economy. Occasionally, small scale changes in exchange rates
are not reflected in the prices depending on the pricing strategies of the firms, resulting
in a low transition effect. Similarly, in flexible exchange rate regimes, the degree and
speed of exchange rate’s effect on the general level of domestic prices are slower and
lower than in fixed exchange rate regimes. Determining the degree of exchange rate
effect is of great importance in forecasting inflation and determining the monetary
policies to be implemented (Kolcu & Yamak, 2017: 645).



The empirical literature on exchange rates’ effects on general level of domestic
prices began with the study of Dornbusch (1985), followed by several studies. In most
of the empirical studies on this issue, it is assumed that exchange rate changes have a
symmetrical effect. For example, Athukorala and Menon (1994) found that there was
a lack of pass-through effect in Japan's export structure in their studies using Japanese
data for the period 1980-1992. Bailliu and Fujii (2004), using the data set of 11
countries covering the period 1977- 2001, determined that low inflation reduces
exchange rate’s effect on general level of prices. Choudhri and Hakura (2006) found a
positive and significant relationship between inflation rate and exchange rate’s effect
on general level of domestic prices as a result of their analysis of 71 countries from
1979-2000 period. Korhonen and Watchel (2006) concluded that the exchange rate
movements had a significant effect on prices as a result of the econometric analysis
they conducted on the Commonwealth of Independent States (CIS) during the period
1999-2004. Yoshida (2010) determined that the export prices between ports are related
to the fluctuations in exchange rates as a result of the panel data analysis conducted in
the Japanese economy for the period 1988-2005. Frankel, Parsley and Wei (2012) in
their study using data from 76 countries during the period 1990-2001 found that the
exchange rate’s effect on import prices in developed countries is not complete.

As mentioned above, most of the empirical researches for the effect of changes
in exchange rates are based on the assumption that the effect is symmetrical (Kolcu
and Yamak, 2017: 645). In the symmetrical relationship, the absolute effect of the
change in exchange rate is assumed to be the same (Aksu et al., 2017: 479). Basically,
the symmetrical effect of the exchange rate means that the improvement in the
exchange rate (the increase in the value of the national currency in abroad) will lead
to a simultaneous increase, while the deterioration in the exchange rate (the loss of the
value of the national currency in abroad) will lead to a simultaneous decline, i.e. it will
show a positive relationship (Saha, 2017: 3). In the case of the foreign trade balance,
the symmetrical effect of the exchange rate on the foreign trade balance means that an
increase in the foreign exchange rate (depreciation of local currency) increases the
export and decreases the imports, thus improving the foreign trade balance, and that a
decrease in the foreign exchange rate (appreciation of local currency) decreases the
exports and increases the imports, thus distorting the foreign trade balance (Bahmani-
Oskooee & Fariditavana, 2015: 1).
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In Kolcu and Yamak's (2017) study, whether the exchange rate change has a
symmetrical or asymmetric effect on import and export prices in the short and long
term, were examined. Linear ARDL was used for symmetric effect and non-linear
ARDL (NARDL) model was used for asymmetric effect. According to the results of
ARDL and NARDL bounds tests, long-term effect of exchange rate on both import
and export prices was determined. In the NARDL model, Wald test results regarding
the symmetry in long and the short term showed that the effect of exchange rate
changes on import prices was symmetric in both the long and the short term, and the
effect on export prices was symmetric in long term and asymmetric in the short term.
In the short term, positive exchange rate changes have an effect on export prices, while
negative exchange rate changes have no effect.

In Saha's (2017) study, being carried out on 24 developed and developing
countries during the period between 1973 and 2015, to determine whether the effect
of changes in nominal effective exchange rate on the trade balance of Asian countries
is symmetric or asymmetric, where the border test approach was used for cointegration
in order to examine the short and long term dynamics between stock prices and
exchange rates, by taking the macroeconomic variables such as Consumer Price Index,
Industrial Production Index and nominal money supply, which are known to have an
impact on stock prices as monthly data, into account, it was determined that nearly all
variables had short-term symmetric effects, whereas only a few cases had symmetrical
effects in the long-term, when considering the linear model in which all variables are
assumed to have symmetrical effects in the multivariate model. However, in the related
study, when the nonlinear ARDL approach of Shin et al. (2014) was used, it was
determined that the effect of exchange rate changes on stock prices was asymmetric in
both short and long term; the short-term asymmetric effect was seen in many countries
and sectors composing the sample, the long-term asymmetric effect was observed to
be specific to the country and sector, it was seen in only a few countries and sectors.

In the research of Bahmani-Oskooee and Fariditavana (2014), being conducted
to determine whether the fall in foreign exchange prices and/or the rise has a
symmetrical effect on the foreign trade balance (S model), where quarterly data of 11
OECD countries between 1973-1 and 2013-11 were used, and where the effects of the
depreciation and appreciation in the exchange rate would be accepted as symmetrical
when three S-Curves were generated using the three equations of the exchange rate for

each country (REER, REER+t and REER-t) within the framework of equations where
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REER is decomposed into partial sums, in case that two curves associated with partial
sums show the same pattern, the country-specific results show that exchange rate
movements did not have a symmetrical effect, as well as the effect of the depreciation
in the exchange rate on the foreign trade balance was different from the effect of the
appreciation in the exchange rate on the foreign trade balance, i.e. the effect is
asymmetrical.

In the study of Bahmani-Oskooee and Kanitpong (2017) being conducted to
determine whether the effect of changes in the exchange rate on the foreign trade
balance was symmetric or asymmetric, where data from seven Asian countries, and
the nonlinear ARDL approach were used, the country-specific findings showed that
the exchange rate had short and long term asymmetric effects on foreign trade balance

in many Asian countries.

2.3. Literature about Asymmetric Effect of Real Exchange Rate

Although the most of the empirical studies conducted on the effect of exchange
rates in the literature have made the assumption that exchange rate changes had a
symmetrical effect, this assumption is not valid in many cases (Kolcu and Yamak,
2017: 645). The fact that the effect of the fall in exchange rate and the increase in
exchange rate may not be the same in recent period (Aksu et al., 2017: 479) supports
this argument. In addition, the structure of the market in which importers or exporters
are located, in other words, whether the firms are fully competitive or monopolistic,
the factors such as menu costs, transit costs, price rigidity, quantity constraints and
market share, may cause the transition effect to be asymmetrical, that is, may cause
the prices to react differently to exchange rate changes (Kolcu and Yamak, 2017: 645).
According to Saha (2017: 3), the asymmetric effect of the exchange rate may be
different in size and direction, mainly due to the internal dynamics and reactions in
countries with different levels of development or in different sectors of a country.
According to Kolcu and Yamak (2017: 645), the real exchange rate asymmetry may
have a different effect not only in direction and magnitude but also in terms of duration.
In addition, the asymmetric effect may occur only in the short or long term, but it is
possible that such an effect may occur in both periods (Kolcu and Yamak, 2017: 645).

As mentioned above, although the literature is generally based on the

assumption of symmetry, there are also empirical studies that are made to eliminate
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the assumption of symmetry and/or form the basis or prove the assumption of
asymmetry. For example, Marston (1990), using the 1980-1987 data for the Japanese
economy, concluded that the appreciations had a greater effect than the depreciations,
and thus the effect of the exchange rate was asymmetrical. Pollard and Coughlin
(2004) examined the effect of exchange rates on import prices for 30 industries in the
United States. The results showed that in more than half of the industries, the
companies react asymmetrically to the appreciation and depreciation in the exchange
rates. Likewise, it was shown that most firms react differently to small and large
changes in exchange rates. Yang (2007), using the data set covering the period of 1982-
2002 in the US economy tested the asymmetry of the effect of exchange rate on
domestic prices. As a result of the study, when the dollar depreciates, it has been
observed that the effect of exchange rate on domestic prices appreciated in some
industries and depreciated in others. Bussiere (2007) investigated whether the export
and import prices in G7 countries react symmetrically and linearly to exchange rate
changes. The findings obtained in the study using data from the period 1980-2006
revealed that non-linear relations and asymmetries should not be ignored in the cases
of transition effect of exchange rate. In Saha's (2017) study, being carried out on 24
developed and developing countries during the period between 1973 and 2015, to
determine whether the effect of changes in nominal effective exchange rate on the
trade balance of Asian countries is symmetric or asymmetric, when the nonlinear
ARDL approach of Shin et al. (2014) was used, it was found that the effect of exchange
rate changes on stock prices was asymmetric in both short and long term; the short-
term asymmetric effect was seen in many countries and sectors composing the sample,
the long-term asymmetric effect was observed to be specific to the country and sector,
it was seen in only a few countries and sectors. In the study of Liu and Tu (2011),
using daily data between 2001-2007 to examine whether the relationship between
stock price index, exchange rate and foreign capital in Taiwan is asymmetric, they
found that excessive buying and foreign capital influenced by foreign exchange rates
affected the changes in exchange rate and stock price index asymmetrically (negative
returns were returned faster than positive returns). In the study of Delatte and Lopez-
Villavicencio (2012) who investigated the asymmetric effect of exchange rate changes
on prices in the short and long term in four major developed countries, where the data
from Germany, Japan, UK and USA economies during 1980-2009 period were used,
the results showed that prices reacted differently to the value increases and decreases
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in the long run. Especially, it is determined that the transition effect of foreign
exchange rate changes is higher in depreciations. In the research of Bahmani-Oskooee
and Fariditavana (2014), being conducted to determine whether the fall in foreign
exchange prices and/or the rise has a symmetrical effect on the foreign trade balance
(S model), the country-specific results show that exchange rate movements did not
have a symmetrical effect, as well as the effect of the depreciation in the exchange rate
on the foreign trade balance was different from the effect of the appreciation in the
exchange rate on the foreign trade balance, i.e. the effect is asymmetrical. They stated
that these asymmetric effects may be due to the different expectations and reactions of
investors in exchange rate depreciations and appreciations.

2.4. Literature about Impact of Real Exchange Rate on Turkish Economy

There are many studies examining the effect of real exchange rate on the
Turkish economy within the framework of numerous macroeconomic
variables/factors/prices, especially foreign trade balance and domestic prices. Some of
these studies will be summarized below.

Yaprakli (2010), used the border test approach in his study where the factors
affecting Turkey's foreign trade deficit for the 2001-2009 period were examined with
monthly data. According to the findings, it is seen that the real effective exchange rate
index affects the foreign trade deficit positively in the short and long term. However,
it was concluded that the finding was statistically insignificant.

In another study conducted by Yavuz, Giiris and Kiran (2009), the Marshall-
Lerner condition of validity for Turkey was tested by using the ARDL bounds test and
quarterly data for the period from 1988 to 2007. According to the results of the study,
the Marshall-Lerner condition does not seem applicable to Turkey, but the presence of
the J-curve in the short term after the devaluation is determined.

In another study conducted by Vergil and Erdogan (2009), the existence of
long-term relationship between the variables was investigated by ARDL cointegration
test analysis by using quarterly data in 1989-2005 period and it was observed that
cointegration relationship was found between variables. As a result, it has been
demonstrated that Turkey could close the foreign trade deficit with the devaluation,
but the devaluation negatively affected the foreign trade balance in the short term.
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In another study conducted by Peker (2008), the effect of real exchange rate on
the balance of foreign trade in Turkey were examined by using the quarterly data
between 1992 to 2006 period. According to the findings of the study, a 1% change in
the exchange rate in the long term negatively affects the balance of foreign trade in
Turkey. The findings obtained from this study, revealed that the Marshall-Lerner
condition was not supported in long term for Turkey. According to the same study, the
short-term effects of exchange rate volatility on trade balance are negative as in the
long run. As a result, in contrary to popular belief, it was found that using devaluation
to eliminate foreign trade deficit is not a rational choice.

In Keskin's (2008) study, the relationship between real exchange rate and
foreign trade is examined in the context of the trade of investment goods, consumer
goods and intermediate goods, with Turkey's three most important trading partner, the
US, Germany and Italy. In this study, it was expected that the increase in real exchange
rate would improve the foreign trade balance. However, according to the results of the
study contrary to expectations, it was not possible to talk about the impact of J-curve
for Turkey regarding to the trade of these goods with these 3 countries.

In Hepaktan's study (2008), the validity of the Marshall-Lerner condition is
tested in Turkey by using fragmented cointegration analysis and quarterly data
between 1980-2008 period. According to the results of the study, it was determined
that the Marshall-Lerner condition is not applicable to Turkey in the long term.
Accordingly, according to the findings of this study, the success of devaluation
implementations is a matter of debate.

In another study conducted by Erdem, Tugcu and Nuhoglu (2007), the long and
short-term effects have been studied in the context of bilateral trade of industrial
products between Turkey and Germany by using annual data between the 1969-2007
period. In this study, ARDL model was used and 38 industrial branches were
examined. Accordingly, in the long run, the J curve effect was observed in 9 industrial
branches. In the short term, the J curve effect was determined in 16 industrial branches.
According to the results of the study, 9 industry branches where J curve effect was
seen in the long term, in other words, where the depreciation of the Turkish Lira had a
positive effect on the foreign trade balance, was a group of durable consumer goods.

In the study conducted by Yamak and Korkmaz (2005) using the data between
1995-Q1 and 2004-Q4 periods, it was revealed that the balance relation between real

exchange rate and foreign trade was based on movements in foreign trade of capital
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goods. Accordingly, the real depreciation of TL affects the foreign trade balance
positively by reducing the foreign trade deficit of capital goods. However, according
to the same study, the depreciation in the foreign trade deficit of capital goods also
means a depreciation in economic growth.

In another study conducted by Karagdz and Dogan (2005) with monthly data
between January 1995 and June 2004, cointegration and multiple regression analyzes
were performed. According to the findings, there is no long-term causal relationship
from real exchange rate to foreign trade variables, but the devaluation effect is
significant in the short term. Accordingly, the devaluations in Turkey increase the
exports in the short term and enhance the foreign trade balance, but then foreign trade
deficits increase again in the long term.

In Akbostanci's (2004) study, where the validity of J-curve was tested in short
and long terms for Turkey by using quarterly date in 1987-2000 period, J-curve has
been found to be valid in the long term for Turkey as envisaged. However, according
to the study, there was no evidence of deterioration in the foreign trade balance after
devaluation as in the J-curve hypothesis in the short term. As a result, J-curve
hypothesis was found to be valid for Turkey in the long term but invalid in the short
term.

Terzi ve Zengin (1999) have examined the dynamic relationships between
exchange rate, total and sectoral foreign trade variables, and the role of exchange rate
policy in achieving trade balanceby using monthly data in 1989-1996 period.
According to the findings, no significant relationship was found between exchange
rate and foreign trade balance

Considering the above-mentioned studies on the relationship between real
exchange rate and the foreign trade balance in Turkey, there are different findings
determining that the increase in foreign exchange rate, i.e. the depreciation of the
national currency had a positive effect on the foreign trade balance in the long term,
that there was no long-term relationship between the two, that the devaluation first
improved, then worsened and then improved Turkey’s foreign trade balance (Yazici,
2008), that Turkey J-curve was invalid for the service sector in Turkey (Yazici, 2009),
that J-curve hypothesis is valid for Turkey in the long term but invalid in the short
term, the presence of J-curve was determined in the short term after the realization of
devaluation (Yavuz, Giiris & Kiran, 2009), that the devaluation could reduce Turkey's
foreign trade deficit in the long term but negatively affected it in the short term, that is
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j curve was valid for Turkey (Vergil ve Erdogan, 2009), that the devaluation negatively
affects the foreign trade balance in the short and long term (Peker, 2008), that j-curve
effect for Turkey in the trade of investment goods, consumer goods and intermediate
goods with the US, Germany and Italy (Keskin, 2008),that the Marshall-Lerner
condition was not applicable to Turkey in the long term; accordingly, the devaluation
implementations has negative effects on foreign trade balance in the long term for
Turkey (Hepaktan, 2008), that J curve effect was seen in durable goods in the long
term regarding to the bilateral trade of industrial products between Turkey and
Germany (Erdem, Tugcu and Nuhoglu, 2007), that the real depreciation of TL had a
positive effect on the foreign trade balance by reducing the foreign trade deficit of
capital goods (Yamak and Korkmaz, 2005), that the devaluation effect was significant
in the short term, although there was no long-term causal relationship from real
exchange rate to foreign trade variables; accordingly, the devaluations in Turkey
increased the exports in the short term and enhanced the foreign trade balance, but then
foreign trade deficits increased again in the long term (Karagéz and Dogan, 2005), that
a relation was found between real exchange rate and foreign trade balance in the short
and long-term, but this relationship was not significant (Yaprakli, 2010) or that there
was no significant relationship between these two (Terzi and Zengin, 1999). Therefore,
there is no general consensus in the current literature regarding the relationship
between the exchange rate and foreign trade balance for Turkey.

Considering the aforementioned studies examining the impact on the overall
level of domestic prices and exchange rate changes in Turkish economy, it is mostly
seen that the exchange rate impact on domestic prices in Turkey are high in terms of
size and speed compared to emerging economies, that this effect decreased or
disappeared in the short term and after long term and free floating exchange rate
regime, that this effect was not linear, that the fluctuations in the exchange rate
between the years of 2002-2014 in Turkey during the course of consumer and producer
price index had been quite effective, however, this effect seems to diminish gradually.
These studies are summarized below:

In the study of Erdem and Yamak, being conducted with the data from 2003-
2014 period for Turkish economy, it was concluded that the pass-through effect of

exchange rate on the general level of prices was not linear.
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Ozdamar (2015) investigated the impact of the exchange rate on domestic
prices in Turkish economy for the 2006-2015 period. The results showed that the
exchange rate effect on domestic producer prices was low in the long run.

Bayat, Ozcan ve Tas (2015) have studied the exchange rate impact on the
overall level of domestic prices in Turkish economy by using data from the 2003-2013
period with causality tests. The findings showed that the exchange rate does not affect
the overall level of the domestic prices in Turkey.

Ergin (2015) examined the relationship between exchange rate and inflation
from 2005 to 2014 periods in Turkey. As a result of the estimation of the model used
in the study, the effect of exchange rate changes on consumer prices was found to be
strong at first but weakened afterwards.

In Giindogdu's (2013) study which was conducted to examine the exchange
rate impact on the general level of domestic prices in Turkey, the results of the analysis
made by using the vector error correction model and with the data of 2003-2012 period
revealed that the fluctuations in exchange rates were highly effective in consumer and
producer price indices and the effect was gradually reduced during the period
examined.

Kara and Ogiing (2012) studied the effects of exchange rate and import values
on the core consumer price with different models for the 2002-2011 period in Turkish
economy, and concluded that the exchange rate effect was around 15 percent on
average for both variables over a one-year period. Moreover, the results showed that
the relationship between exchange rate and consumer prices continued to decline.

Arat (2003) examined the effect of exchange rate on the general level of
domestic prices by using monthly data of 1994-2002 period and taking into account
the exchange rate regime changes with the help of consecutive vector autoregression
analysis. According to the results of the model estimated, it was found that the effect
of the exchange rate in Turkey was higher than the ones in the developed economies,
and this effect was reduced after the transition to a free-floating exchange rate regime.

Leigh and Rossi (2002) examined the effect of exchange rate changes on
domestic prices by using the vector autoregressive model and data from 1994-2002
period. The findings showed that the transition effect lasted for one year but most of
the effect occurred in the first four months. It has also revealed that the effect of

exchange rate on wholesale prices was greater than the ones on consumer prices, and
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that the size and speed of the effect of the exchange rate on the overall level of the
domestic prices was greater in Turkey compared to the other developing countries.
There are also many studies about the impact of exchange rate on different
variables in Turkish economy. The most important ones amongst these studies are
about the effect of real effective exchange rate on the textile and garment sector
(Giilsen, 2015), on the foreign trade balance (Gedik, 2014), the effect of sectoral real
exchange rate on the firm performance (Kizil, 2012), on the ISE 100 index (Savas,
2010), on the stock market (Ulas, 2010), the effect of the exchange rate on exports
(Tasar, 2011; Giingdr, 2018), on foreign trade and economic growth (Baskesen, 2018),
on domestic prices (transition effect, Tiiziin, 2008), on prices (nonlinear and
asymmetric effect, Karaoglu, 2018), on prices (with VAR analysis) (Hosaf¢1, 2011),
on the unemployment (Kilicaslan, 2007) and the reflection effect of exchange rate

(Yetiz, 2015).

2.5. Literature about Relations Between Real Exchange Rate and Trade
Balances

Although there are many empirical studies examining the relationship between
real exchange rates and foreign trade balance, there is no general consensus on the
relationship between variables. Particularly in developing countries, the threats posed
by the fluctuations in foreign trade balance on economic stability ensure that the
relationship between exchange rates and foreign trade balance remains up to date
(Aksu et al., 2017: 479).

Gervais, Schembri and Suchanek (2016) used the data of 1975-2008 period for
developing economies. In the study, the effect of exchange rate adjustments on the
foreign trade deficit was examined and it was stated that positive effects occurred in
the foreign trade deficit when the adjustment took place.

In the study of Bahmani-Oskooee and Xu (2013) on the effects of the
depreciation of the currency on the foreign trade balance, where instead of total trade
data, annual bilateral trade data between Mexico and its largest trading partner, USA,
covering the years 1989-2008 are used, the correlation coefficients between past and
future values of foreign trade balance and current exchange rate were estimated with
annual data. In the study, it was found that the S-Curve Hypothesis was not supported

when total trade data was used, whereas the S-Curve structure was found in 90 out of
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223 industries when bilateral trade data was separated by goods. According to these
findings, it has been suggested that the real depreciation of the Mexican currency Peso
against the US Dollar will bring positive results for the foreign trade balance of these
90 industries in the future. In other words, the foreign depreciation of the national
currency improves the foreign trade balance.

In the study of Bahmani-Oskooee and Zhang (2013), which was conducted to
investigate the effect of exchange rate changes on the trade balance separated by goods
between the UK and China for 47 different sectors covered by the trade relationship
between the two countries by using annual data covering the period 1978-2010,
estimation was made with error correction model, and it was observed that the trade
balances of 38 of 47 sectors were affected by exchange rate changes in the short term
and the exchange rate had a J-curve effect on the foreign trade balance of 12 sectors.
In the related study, in the long run, it is seen that the foreign currency depreciation of
the Chinese currency in 7 industries, which corresponds to 6% of the total trade, has
positive effects on the foreign trade balance. In the four largest sectors, it was
determined that the foreign currency depreciation did not have a long-term effect on
the foreign trade balance.

In the study of Kodongo and Ojah (2013), where an intertemporal causality
relationship between real exchange rate and foreign trade balance was analysed
through Panel VAR techniques by using annual data covering the period 1993-2009 in
9 major African countries, the findings support the classical trade balance theory, that
is, the net effect of the external depreciation in the domestic currency is an
improvement in the country's balance of payments position in the short term.
Accordingly, in general, it's seen that the depreciation of the national currency had a
positive effect on the foreign trade balance of the country.

In the study of Cheung and Sengupta (2013), which analysed the annual data
covering the period 2000-2010 in order to examine the effect of real effective exchange
rate on exports, it was determined that the stable increase in real effective exchange
rate (external depreciation of the national currency) had a strong and significant
positive effect on exports.

Aziz (2012) investigated the effects of exchange rate policy in the short and
long term in order to examine the effects of real devaluation on foreign trade balance
for Bangladesh, by using annual data between 1976 and 2009, and multivariate

cointegration, error correction model and effect response functions for non-stationary
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data. According to the findings, it was determined that the trade balance of Bangladesh
was significantly and positively dependent on real exchange rate in short and long
term, and J-Curve effect was realized for Bangladesh. Accordingly, it is seen that the
depreciation of the national currency has a positive effect on the export and foreign
trade balance in the short and long term.

Lin (1997), in his study on the USA for the period 1973-1994, found that there
is a two-way relationship between the real exchange rate and trade balance.

In Arize's (1994) study on nine Asian countries for the period 1973-1991, it
was concluded that the devaluation of the seven countries included in the model
positively affected the foreign trade balance in the long term.

Spitéller (1980), in his study on ten developed countries with 1973-1 and 1978-
IV monthly data, found that the change in exchange rate had an effect on the foreign
trade balance.

The studies investigating the effect of the real exchange rate on Turkey's
foreign trade balance are included in Section 2.3. Other studies on the symmetric and
asymmetric effects of the real exchange rate on foreign trade are given in Sections 2.1
and 2.2. Therefore, here it can be only said that no general consensus in the literature
regarding the relationship between the trade balance and the exchange rate for Turkey.
In addition, it should be noted that studies conducted in other countries, both in the
above and in the previous chapters, show that there are more studies which determine
that the real exchange rate depreciation (national currency depreciation) has a positive
effect on the export and foreign trade balance in the short and long term.

On the other hand, it is seen that the studies examining the relationship between
exchange rate and foreign trade balance are mostly conducted with total trade volume
(sum of import and export values) and with annual data, that is, mostly not on sectoral

basis.
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CHAPTER 11

OVERVIEWS OF TURKISH MANUFACTURING, MINING AND
AGRICULTURE SECTORS AND REAL EXCHANGE RATE

In this chapter, the overviews of Turkish manufacturing, mining and
agriculture sectors and real exchange rate, the relations between real exchange rate and
trade balances, the notion of asymmetric effect and real exchange rate have been
studied.

3.1. Overviews of Turkish Manufacturing, Mining and Agriculture Sectors
3.1.1. An Overview of Turkish Manufacturing Sector

Within the framework of many dynamic externalities for rapid productivity
growth, increasing returns to scale, technological development and the economy in
general that the manufacturing industry has created, it is seen as the engine of growth
in the economy and it is of primary importance in emerging economies such as Turkey.
Without denying the importance of numerous factors affecting the development
process, strengthening the manufacturing industry and increasing their competitive
potential are considered as the main starting point in the context of countries' catching
sustainable growth (Dogruel, 2008: 21). Especially since the manufacturing industry
is the sector in which the goods subject to foreign trade are produced, it is seen as the
one most affected by the global developments (Yaman-Songur, 2019: 60).

For this purpose, in this section, the production index, its share in GDP, foreign
trade (import, export, foreign trade volume, foreign trade balance [sectoral export
minus import] and the import coverage ratio of sectoral exports) of manufacturing
industry which is seen as a pioneer of the industry's growth in Turkey, will be
emphasized particularly between the years 1999-2018.

Following the liberalization policies in the economy after 1980, the Turkish
manufacturing industry, which developed after the crisis of 1994, depreciated in

parallel with the general decline in the economy and especially in 1998 and this
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negative situation was reflected in the share of the manufacturing industry in GDP.
The crisis in 2001 accelerated the decline in the sector. In fact, the manufacturing
industry sector contracted by 7.5 percent in the 2001 crisis. In this regard, in Table 3.1
based on the data extracted from Turkish Statistical Institute (TurkStat) for the 1999-
2018 period, the value of manufacturing sector and its share in GDP in Turkey are

shown below:

Table 3.1 Turkey’s Manufacturing Value and It’s Share in GDP (1999-2018) (TURKSTAT, 2019b)

Gross domestic product (purchaser’s price) of Total Gross domestic product
Manufacturing (purchaser's price)
Annual
Value Share Change Value Value Value
Years | (x1000 TL) (%) (%) (1999=100.0) (x1000 TL) (1999=100.0)

1999 21,511,387 20.1 34.1 100.0 107,164,345 100.0
2000 32,007,671 18.8 48.8 148.8 170,666,715 159.3
2001 43,574,901 17.8 36.1 202.6 245,428,760 229.0
2002 60,769,389 16.9 39.5 282.5 359,358,871 335.3
2003 80,126,179 17.1 319 372.5 468,015,146 436.7
2004 97,766,996 16.9 22.0 454.5 577,023,497 538.4
2005 | 113,914,562 16.9 16.5 529.6 673,702,943 628.7
2006 134,751,723 17.1 18.3 626.4 789,227,555 736.5
2007 | 148,131,166 16.8 9.9 688.6 880,460,879 821.6
2008 | 162,031,748 16.3 9.4 753.2 994,782,858 928.3
2009 | 151,436,401 15.2 -6.5 704.0 999,191,848 932.4
2010 175,176,723 15.1 15.7 814.3 1,160,013,978 1,082.5
2011 229,817,774 16.5 312 1,068.4 1,394,477,166 1,301.3
2012 249,250,916 15.9 8.5 1,158.7 1,569,672,115 1,464.7
2013 | 293,884,254 16.2 17.9 1,366.2 1,809,713,087 1,688.7
2014 | 343,304,828 16.8 16.8 1,595.9 2,044,465,876 1,907.8
2015 390,796,400 16.7 13.8 1,816.7 2,338,647,494 2,182.3
2016 | 432,979,604 16.6 10.8 2,012.8 2,608,525,749 2,434.1
2017 547,178,973 17.6 26.4 2,543.7 3,110,650,155 2,902.7
2018 | 709,374,936 19.0 29.6 3,297.7 3,724,387,936 3,475.4

According to Table 3.1, Turkey's manufacturing industry can be grouped under
two periods between the years 1999 to 2018 in terms of GDP. Between 1999 and 2010,
the share of manufacturing industry in GDP depreciated from 20.1% to 15.1%
gradually until 2010. Between the years of 2011-2018, which is the second period, it
showed a recovery tendency and reached 19.0% share in GDP with the rapid increases

especially in 2017 and 2018. Consequently, manufacturing industry size, which ranged
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from 15.1% to 20.1% in GDP over the last 20 years, has an average share of 17.0% of
GDP. This is seen more clearly in Figure 3.1.
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Figure 3.1 Turkey’s Manufacturing Industry’s Share in GDP (1999-2018) (TURKSTAT, 2019b)

Although there has been a slight depreciation in the share of manufacturing
industry in GDP between 1999 and 2018, the value of the manufacturing industry,
which was TL 21.5 billion in 1999, increased by 20.2% annually on average and
reached TL 709.4 billion in 2018. The sector has grown approximately 33 times in size
in the last 20 years. This is more clearly seen in Table 3.1 and Figure 3.2 where YoY

change of Turkey's manufacturing GDP and total GDP were compared.
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Figure 3.2 Comparison of Turkey's Manufacturing Industry Value Index and Total Annual Value
Index of GDP (1999-2018, 1999=100.0) (TURKSTAT, 2019b)
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It's seen that the growth in the last 20 years in Turkey's manufacturing industry
shows a positive correlation with GDP growth (approximately 35 times growth) (Table
3.1 and Figure 3.2).

In the TURKSTAT data, the foreign trade of the manufacturing industry is
classified as D-Manufacturing under the headings of Export by Economic Activities
(TURKSTAT, 2019) and
(TURKSTAT, 2019f) under the International standard industry classification (ISIC,
Rev.3). Accordingly, TURKSTAT (2019, f) according to economic activities

Imports by Economic Activities (ISIC, Rev.3)

according to export and import data; the general outlook of the manufacturing industry
foreign trade in the last 20 years between 1999 and 2018 is given in Table 3.2, the
export and import values of manufacturing industry are given in Figure 3.3, the
manufacturing trade foreign trade balance (manufacturing industry exports -
manufacturing industry agricultural import difference) is given in Figure 3.4, and the

ratio of manufacturing industry exports to imports is given in Figure 3.5.

Table 3.2 Turkey’s Manufacturing Industry Foreign Trade Values (1999-2018, x1000 USD)
(TURKSTAT, 2019, f)

Manufacturing | Manufacturing | Rate of Exports
Foreign Trade Foreign Trade Meeting
Manufacturing | Manufacturing Volume, Balance, Exp- Imports for
Export (Exp) Import (Imp) Exp+Imp (x Imp (x 1000 Manufacturing,
Years | (x 1000 USD) (x 1000 USD) 1000 USD) UsD) Exp/Imp (%)

1999 23,957,813 33,935,827 57,893,639 -9,978,014 70.6%
2000 25,517,540 44,200,242 69,717,782 -18,682,701 57.7%
2001 28,826,014 32,686,102 61,512,116 -3,860,087 88.2%
2002 33,701,646 41,383,030 75,084,676 -7,681,384 81.4%
2003 44,378,429 55,689,766 100,068,195 -11,311,336 79.7%
2004 59,579,116 80,447,302 140,026,418 -20,868,186 74.1%
2005 68,813,408 94,208,255 163,021,663 -25,394,847 73.0%
2006 80,246,109 110,378,826 190,624,935 -30,132,717 72.7%
2007 | 101,081,873 133,938,136 235,020,008 -32,856,263 75.5%
2008 | 125,187,659 150,252,335 275,439,994 -25,064,676 83.3%
2009 95,449,246 111,030,525 206,479,771 -15,581,278 86.0%
2010 | 105,466,686 145,366,975 250,833,661 -39,900,288 72.6%
2011 | 125,962,537 183,930,287 309,892,823 -57,967,750 68.5%
2012 | 143,193,911 176,235,027 319,428,937 -33,041,116 81.3%
2013 | 141,358,199 196,822,807 338,181,006 -55,464,609 71.8%
2014 | 147,059,418 187,742,215 334,801,633 -40,682,796 78.3%
2015 | 134,389,890 166,821,237 301,211,128 -32,431,347 80.6%
2016 | 133,595,801 167,243,395 300,839,196 -33,647,593 79.9%
2017 | 147,138,203 190,748,102 337,886,305 -43,609,899 77.1%
2018 | 157,705,154 175,979,178 333,684,332 -18,274,024 89.6%
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As seen in Table 3.2 and Figure 3.3, the foreign trade of Turkey's
manufacturing industry gives deficit every year in the last 20-year period. However,
in this period, this deficit appreciates due to the growth of exports by 10.4% on average
and imports by 9.0% on average, which means that sectoral exports grow faster than
imports. Thus, the ratio of exports to imports in the manufacturing industry reached
78.6% on average in the last 10 years (2009-2018), whereas it was 75.6% between
1999 and 2008.
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Figure 3.3 Turkey's Manufacturing Industry Value of Exports and Imports (1999-2018, x1000 USD)
(TURKSTAT, 2019, f)

The foreign trade deficit of the sector is 556 billion USD in the last 20 years, with
an average of 27.8 billion USD per year. In 2018, the total annual exports realized in
the sector were 157.7 billion USD, the total annual imports were 176 billion USD, the
total annual trade volume was 333.7 billion USD, the annual sectoral foreign trade
deficit was 18.3 billion USD and the ratio of sectoral exports to imports was 89.6%
(Table 3.2, Figures 3.3, 3.4 and 3.5).
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Figure 3.4 Turkey's Manufacturing Industry's Foreign Trade Balance (1999-2018, x1000 USD)
(TURKSTAT, 2019, f)

In the last 20 years (1999-2018), the ratio of exports to imports in Turkey's
manufacturing industry is in extremely low value, such as an annual average 77.1%.
If the sector maintains its performance in the last 10 years (exports grow faster than

imports), it will take 70-75 years to close the foreign trade deficit.
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Figure 3.5 The Ratio of Exports to Imports in Turkey's Manufacturing Industry (%) (TURKSTAT,
2019, 1)

Turkey's manufacturing industry production index for the 1999-2018 period

are shown in Table 3.3 and Figure 3.6:
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Table 3.3 Industrial Production Index for Manufacturing Sector in Turkey (2015=100)
(TURKSTAT, 2019a)

Turkey Manufacturing Production Turkey Manufacturing Production
Years Index (2015=100) Years Index (2015=100)
1999 41.3 2009 61.3 ¥
2000 43.8 2010 69.4
2001 40.0 @ 2011 80.1
2002 43.8 2012 83.5
2003 47.6 2013 89.0
2004 52.3 2014 94.2
2005 59.6 2015 100.0
2006 64.0 2016 103.4
2007 68.5 2017 112.8
2008 68.1 ¥ 2018 114.0

As can be seen in Table 3.3 and Figure 3.6, it is seen that the manufacturing

industry production index has increased steadily over the years between 1999-2018
except for 2001 (9.5% decline due to the 2001 crisis), 2008 and 2009 (0.6% decline in
2008 and 11.0% decline in 2009 due to the 2008 crisis) In the index, which was taken

as 100 units in 2015, the manufacturing industry production index, which was 41.3

units in 1999, increased to 114 units in 2018 and achieved an average annual growth
rate of 5.5% between 1999 and 2018.
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Figure 3.6 Industrial Production Index for Manufacturing Sector in Turkey (1999-2018, 2015=100)

(TURKSTAT, 2019a)
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3.1.2. An Overview of Turkish Mining Sector

The production in mining sector, which is 10 billion/ton per year globally,
represents an economic volume of around USD 1.5 trillion. 10% of this production
capacity is distributed as metallic mines, 15% as industrial raw materials and 75% as
energy raw materials. The size of the demand in the world market and the domestic
production volume are the main factors determining on exports from the mining sector
in Turkey. Developments in global markets have an impact on the export of metallic
ores. Today, the favorable economic conjuncture in the world markets provides
important development opportunities for Turkish mining (Ankara Chamber of
Industry, 2017: 9).

Turkey’s mining sector GDP share has consistently changed between 0.8-1.1%
in the last 20 years (1999-2018). The mining (mining and quarrying) sector GDP
values and their share in total GDP for 1999-2018 period are shown in Table 3.4.

Table 3.4 Turkey's Mining Industry GDP Value and It’s Share in Total GDP (1999-2018)
(TURKSTAT, 2019b)

Gross domestic product (purchaser's price) of Total Gross domestic product
Mining and quarrying (purchaser's price)
Annual
Value Share Change Value Value Value
Years | (x1000 TL) (%) (%) (1999=100.0) (x1000 TL) (1999=100.0)

1999 889,996 0.8 33.6 100.0 107,164,345 100.0
2000 1,509,771 0.9 69.6 169.6 170,666,715 159.3
2001 2,127,239 0.9 40.9 239.0 245,428,760 229.0
2002 2,948,079 0.8 38.6 331.2 359,358,871 335.3
2003 4,062,878 0.9 37.8 456.5 468,015,146 436.7
2004 5,166,285 0.9 27.2 580.5 577,023,497 538.4
2005 6,530,982 1.0 26.4 733.8 673,702,943 628.7
2006 7,520,121 1.0 15.1 845.0 789,227,555 736.5
2007 8,664,515 1.0 15.2 973.5 880,460,879 821.6
2008 | 10,824,975 1.1 24.9 1,216.3 994,782,858 928.3
2009 | 11,182,853 1.1 3.3 1,256.5 999,191,848 932.4
2010 | 12,593,603 1.1 12.6 1,415.0 1,160,013,978 1,082.5
2011 15,653,910 1.1 24.3 1,758.9 1,394,477,166 1,301.3
2012 | 17,117,464 1.1 9.3 1,923.3 1,569,672,115 1,464.7
2013 | 19,419,988 1.1 13.5 2,182.0 1,809,713,087 1,688.7
2014 | 19,409,824 0.9 -0.1 2,180.9 2,044,465,876 1,907.8
2015 | 19,255,080 0.8 -0.8 2,163.5 2,338,647,494 2,182.3
2016 | 21,369,179 0.8 11.0 2,401.0 2,608,525,749 2,434.1
2017 | 27,863,066 0.9 30.4 3,130.7 3,110,650,155 2,902.7
2018 | 37,267,858 1.0 33.8 4,187.4 3,724,387,936 3,475.4

The annual GDP share of mining sector (mining and quarrying) is shown in

Figure 3.7.
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Figure 3.7 The Annual GDP Share of Mining Sector in Turkey (1999-2018) (TURKSTAT, 2019b)

Annual changes of Turkey's mining sector GDP and total GDP which were

accepted as 100 units in 1999, are compared in Figure 3.8:
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Figure 3.8 The Comparison of Value Index of Mining Sector and Total GDP Value Index of Turkey
(1999-2018, 1999=100.0) (TURKSTAT, 2019b)

As can be seen in Table 3.4, Figures 3.7 and 3.8, the value of the mining sector,

which was 890 million TL in 1999, increased by 20.2% on average and reached 37.3
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billion TL by the end of 2018. In the same period, the share of mining sector in GDP
increased from 0.8% to 1.0% and reached a size of 42 times in the last 20 years. It is
pleasing that the growth in the mining sector is higher than the growth in GDP, when
considering that the total GDP of Turkey increased about 35 times in the same period.

This positive picture is also observed in the production index in the same
period. Turkey’s mining and quarrying production index is shown in Table 3.5 and
Figure 3.9 for the 1999-2018 period:

Table 3.5 Turkey’s Mining and Quarrying Production Index (2015=100) (TURKSTAT,
2019a)

Turkey’s mining and quarrying Turkey’s mining and quarrying
Years production index (2015=100) Years production index (2015=100)
1999 746 2009 84.1 @
2000 725§ 2010 85.9
2001 66.6 § 2011 99.0
2002 611 @ 2012 100.8
2003 501 2013 100.9
2004 61.5 2014 98.2 @
2005 67.4 2015 100.0
2006 72.5 2016 99.4 @
2007 78.4 2017 110.6
2008 84.9 2018 113.8

As can be seen in Table 3.5 and Figure 3.9, it is seen that the general trend in
the mining and quarrying production index is in the direction of increase between 1999
and 2018, except for the years of 2000-2003, 2009, 2014 and 2016. In the index, where
the year 2015 was taken as 100 units, the mining and quarrying production index,
which was 74.6 units in 1999, declined to 59.1 unit, respectively by 2.9, 8.8, 9.0 and
3.4 percent decline. However, during the 5 years period between 2004 and 2008, it
showed a rapid recovery and reached an annual average of 84.9 units in 2008. After a
flat trend in 2009 and 2010, the index rose to 99 units on average annually in 2011
with a sharp increase of 15.2%. Following a flat trend of 98.2-100.9 between 2012 and
2016, it increased to 110.6 units in 2017 with a sharp increase of 11.3% and to an
average of 113.8 units in 2018.
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Figure 3.9 Turkey’s Mining and Quarrying Production Index (1999-2018, 2015=100)
(TURKSTAT, 2019a)

The mining and quarrying production index annually grew by 2.2% on average
between 1999 and 2018 (Table 3.5 and Figure 3.9).

In the TURKSTAT data, the foreign trade of the mining industry is classified
as “C-Mining and quarrying” under the headings of Export by Economic Activities
(TURKSTAT, 2019¢) and Imports by Economic Activities (ISIC, Rev.3)
(TURKSTAT, 2019f) under the International standard industry classification (ISIC,
Rev.3). In this frame, with respect to economic activities according to export and
import data of TURKSTAT (2019¢, f); Overview of mining trade foreign trade in the
last 20 years between 1999 and 2018 is shown in Table 3.6, the mining export and
import values are shown in Figure 3.10, the mining foreign trade balance (exports
minus import in mining sector) is shown in Figure 3.11, the ratio of exports to imports

in mining sector is shown in Figure 3.12.
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Table 3.6 Turkey’s Mining Industry (mining and quarrying) Foreign Trade Values (1999-2018,
x1000 USD) (TURKSTAT, 2019c, d)

Mining and | Mining and
quarrying guarrying

Foreign Foreign Rate of Exports

Mining and Mining and Trade Trade Meeting Imports

quarrying quarrying Volume, Balance, for Mining and

Export (Exp) | Import (Imp) | Exp+Imp (x | Exp-Imp (x quarrying,
Years | (x1000USD) | (x 1000 USD) | 1000USD) | 1000 USD) Exp/Imp (%)

1999 384,989 4,245,738 4,630,726 -3,860,749 9.1%
2000 400,269 7,096,767 7,497,036 -6,696,499 5.6%
2001 348,652 6,576,826 6,925,478 -6,228,174 5.3%
2002 387,193 7,192,305 7,579,498 -6,805,112 5.4%
2003 469,089 9,020,508 9,489,597 -8,551,418 5.2%
2004 649,237 10,980,937 11,630,175 | -10,331,700 5.9%
2005 810,241 16,321,199 17,131,441 -15,510,958 5.0%
2006 1,146,326 22,033,762 23,180,088 | -20,887,436 5.2%
2007 1,660,895 25,314,075 26,974,969 | -23,653,180 6.6%
2008 2,155,150 35,649,704 37,804,854 | -33,494,554 6.0%
2009 1,682,915 20,624,650 22,307,565 | -18,941,734 8.2%
2010 2,687,124 25,932,549 28,619,673 | -23,245,426 10.4%
2011 2,805,449 37,331,370 40,136,819 | -34,525,921 7.5%
2012 3,160,765 42,246,825 45,407,590 | -39,086,059 7.5%
2013 3,879,449 38,205,124 42,084,573 | -34,325,675 10.2%
2014 3,406,108 37,126,090 40,532,198 | -33,719,982 9.2%
2015 2,798,896 27,608,840 30,407,735 | -24,809,944 10.1%
2016 2,676,815 19,008,899 21,685,714 | -16,332,084 14.1%
2017 3,509,311 26,078,566 29,587,878 | -22,569,255 13.5%
2018 3,399,632 28,967,959 32,367,591 | -25,568,326 11.7%

As can be seen in Table 3.6 and Figure 3.10, Turkey's mining sector foreign
trade has continued to give foreign trade deficit every year for the last 20 years.
However, in this period, this deficit appreciates as exports grow by 12.1% on average
and imports grow by 10.6% on average, which means that sectoral exports grow faster
than imports. Thus, the ratio of exports to imports in the mining industry reached
10.2% on average in the last 10 years (2009-2018), whereas it was 5.9% between 1999
and 2008.
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Figure 3.10 Turkey's Mining Industry Exports and Imports Values (1999-2018, x1000 USD)
(TURKSTAT, 2019, f)

Total foreign trade deficit of the sector is 409 billion USD in the last 20 years, with
an average of 20.5 billion USD per year. In 2018, the total annual exports in the sector
were 3.4 billion USD, the total annual imports were 29 billion USD, the total annual
trade volume was 32.4 billion USD, the sectoral foreign trade deficit was 25.6 billion
USD and the ratio of sectoral exports to imports was 11.7% (Table 3.6, Figure 3.10,
3.11and 3.12).
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In the last 20 years (1999-2018), the ratio of exports to imports in the mining
sector is quite low as 8.1% on average annually. This is a clear indication of the high

level of dependence on imports in the mining sector.
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Figure 3.12 The Ratio of Exports to Imports in Turkey’s Mining Sector (%) (TURKSTAT, 2019, f)

3.1.3. An Overview of Turkish Agriculture Sector

In the last two decades, exports and imports of agri-food and other sectors have
grown at close proportions in Turkey. The export success of the sector, which cannot
benefit from the freedom of trade in which non-agricultural and non-food sectors
benefit, is promising for the future. While increasing the exports of fruits, vegetables
and hard shellfish, which are traditional export products, the sector managed to
increase the exports of processed food industry products, albeit with small steps. The
sector, formerly known as “agriculture", is now considered as "agriculture-food", and
the sector, similar to other sectors, with the support of a corporate network that
transcends national boundaries, it has gained the appearance of supplying goods and
products to the world market and increasing the internationalization of trade. This
change affects farmers, manufacturers, marketers, retailers, consumers, and
governments that interfere with the flow of goods and products (Turkish Exporters
Assembly, 2017: 16). However, in the last 20 years (1999-2018), the share of
agriculture, forestry and fishery products in GDP has depreciated to almost half its
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value. Turkey's agricultural (agriculture, forestry and fishing) share of GDP and total
GDP values are shown in Table 3.7 for the 1999-2018 period:

Table 3.7 Turkey's Agriculture Industry GDP Value and It’s Share in Total GDP (1999-2018)
(TURKSTAT, 2019b)

Gross domestic product (purchaser's price) of Total Gross domestic product
Agriculture. forestry and fishing (purchaser's price)
Annual
Value Share Change Value Value Value
Years (x1000 TL) (%) (%) (1999=100.0) (x1000 TL) (1999=100.0)

1999 11,229,013 10.5 25.4 100.0 107,164,345 100.0
2000 17,205,761 10.1 53.2 153.2 170,666,715 159.3
2001 21,729,848 8.9 26.3 193.5 245,428,760 229.0
2002 36,901,720 10.3 69.8 328.6 359,358,871 335.3
2003 46,249,933 9.9 25.3 411.9 468,015,146 436.7
2004 54,365,145 9.4 17.5 484.1 577,023,497 538.4
2005 62,349,598 9.3 14.7 555.3 673,702,943 628.7
2006 64,415,593 8.2 3.3 573.7 789,227,555 736.5
2007 66,197,107 7.5 2.8 589.5 880,460,879 821.6
2008 74,451,345 7.5 12.5 663.0 994,782,858 928.3
2009 81,234,274 8.1 9.1 723.4 999,191,848 932.4
2010 | 104,703,635 9.0 28.9 932.4 1,160,013,978 1,082.5
2011 | 114,838,169 8.2 9.7 1,022.7 1,394,477,166 1,301.3
2012 | 121,692,893 7.8 6.0 1,083.7 1,569,672,115 1,464.7
2013 | 121,709,079 6.7 0.0 1,083.9 1,809,713,087 1,688.7
2014 | 134,724,745 6.6 10.7 1,199.8 2,044,465,876 1,907.8
2015 | 161,447,917 6.9 19.8 1,437.8 2,338,647,494 2,182.3
2016 | 161,304,618 6.2 -0.1 1,436.5 2,608,525,749 2,434.1
2017 | 189,193,521 6.1 17.3 1,684.9 3,110,650,155 2,902.7
2018 | 216,666,387 5.8 14.5 1,929.5 3,724,387,936 3,475.4

Is shown in Figure 3.13.

The annual GDP share of agriculture sector (agriculture, forestry and fishing)
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Figure 3.13 The Annual GDP Share of Agriculture Sector in Turkey (1999-2018) (TURKSTAT,

2019b)

Annual changes of Turkey's agricultural (agriculture, forestry and fishing)

GDP and total GDP which were accepted as 100 units in 1999, are compared in Figure

3.14:
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Figure 3.14 The Comparison of Value Index of Agriculture Sector and Total GDP Value of Turkey

(1999-2018, 1999=100.0) (TURKSTAT, 2019b)
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As can be seen in Table 3.7, Figures 3.12 and 3.14, the value of the agricultural
sector (agriculture, forestry and fisheries), which was 11.3 billion TL in 1999, reached
216.7 billion TL by the end of 2018 with an average annual growth of 16.9%.
However, within the same period, the share of the agricultural sector in GDP
depreciated from 10.5% to 5.8%, and the sectoral growth in the last 20 years was
approximately 19 times. It is seen that the growth in the agricultural sector is
considerably lower than the growth in GDP when considering that the total GDP of

Turkey showed about 35 times increase in the same period.

Table 3.8 Turkey's Agricultural Foreign Trade Values (1999-2018, x1000 USD)
(TURKSTAT, 2019c, d)

Agricultural | Agricultural
(Agriculture, | (Agriculture,
Livestock Livestock
Agricultural Agricultural and Food) and Food)
(Agriculture, | (Agriculture, Foreign Foreign Rate of Exports
Livestock and | Livestock and Trade Trade | Meeting Imports
Food) Export | Food) Import Volume, Balance, | for Agricultural
(Exp) (x 1000 | (Imp) (x 1000 | Exp+Imp (x | Exp-Imp (x Foreign Trade,
Years uUsD) UsD) 1000 USD) 1000 USD) Exp/Imp (%)
1999 4,173,826 2,123,955 6,297,781 2,049,871 196.5%
2000 3,619,410 2,218,476 5,837,886 1,400,934 163.1%
2001 4,071,067 1,552,191 5,623,258 2,518,876 262.3%
2002 3,752,287 2,005,928 5,758,215 1,746,359 187.1%
2003 4,845,490 2,915,364 7,760,854 1,930,126 166.2%
2004 6,009,052 3,237,507 9,246,559 2,771,545 185.6%
2005 7,828,200 3,463,429 11,291,629 4,364,771 226.0%
2006 8,048,473 3,685,216 11,733,689 4,363,257 218.4%
2007 9,142,120 5,393,251 14,535,371 3,748,869 169.5%
2008 10,840,207 8,759,545 19,599,752 2,080,662 123.8%
2009 10,701,175 6,354,649 17,055,824 4,346,526 168.4%
2010 12,040,472 7,682,821 19,723,293 4,357,651 156.7%
2011 14,427,478 10,961,497 25,388,975 3,465,981 131.6%
2012 15,251,006 10,733,968 25,984,974 4,517,038 142.1%
2013 | 16,977,197 11,200,161 28,177,358 5,777,036 151.6%
2014 17,994,845 12,418,338 30,413,183 5,576,507 144.9%
2015 16,788,925 11,242,924 28,031,849 5,546,001 149.3%
2016 16,249,144 11,037,855 27,286,999 5,211,289 147.2%
2017 16,908,662 12,666,085 29,574,747 4,242,577 133.5%
2018 17,673,078 12,844,670 30,517,748 4,828,408 137.6%

This negative picture turns into a positive picture in the foreign trade of the
agriculture sector, which is obtained by gathering agriculture, animal husbandry and
food products under the agriculture sector, especially with the positive effect of the

38



food sector. According to the 2018 Budget Presentation Report of the Ministry of
Food, Agriculture and Livestock, among the 99 foreign trade chapters in
TURKSTAT's foreign trade data according to chapters, the first 24 chapters are related
to agriculture, animal husbandry and food and constitute agricultural foreign trade data
(Fakibaba. 2017: 13). In this frame, according to TURKSTAT (2019c, d) chapters on
export and import data, the general outlook of agricultural foreign trade in the last 20
years between 1999 and 2018 is given in Table 3.8, the agricultural export and import
values are given in Figure 3.15, the agricultural foreign trade balance (agricultural
export minus agricultural import) is given in Figure 3.16, and the ratio of exports to
imports in agriculture sector is given in Figure 3.17.

Turkey's agricultural (agriculture, livestock and food) sector, as will be seen in
the Table 3.8 and Figure 3.15, has a trade surplus every year without exception in the
20-year period. However, in this period, this surplus increases in a decreasing rate with
the growth of exports by 7.9% on average and imports by 9.9% on average, which
means that sectoral imports grow faster than exports. Thus, the ratio of exports to
imports in the agriculture sector decreased to 146.3% on average in the last 20 years
(1999-2018), whereas it was 196.5% in 1999.
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Figure 3.15 Turkey's Agriculture Sector Exports and Imports Values (1999-2018, x1000 USD)
(TURKSTAT, 2019c, d)

In the last 20 years (1999-2018), the ratio of exports to imports in the

agricultural sector is quite high as 168.1% on average annually. This is a clear
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indication of the high level of exports in the agricultural sector, especially with the
positive effect of the food sector.
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Figure 3.16 Turkey’s Agricultural Trade Balance (1999-2018, x1000 USD) (TURKSTAT, 2019c, d)
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Figure 3.17 Ratio of Exports to Imports in Turkey's Agriculture Sector (%) (TURKSTAT, 2019c, d)

3.2. An Overview of Real Exchange Rate in Turkey
Exchange rate policies are all measures taken by governments in order to
ensure the balance of payments in international trade. In the implementation of

exchange rate policy, the effects of exchange rate policies are based on real exchange
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rate. The real exchange rate is the exchange rate at which the prices are determined in
the trade of goods and services realized by the two countries and it is an important
factor especially in analyzing the changes in the foreign trade balance in open
economies (Atilgan, 2011: iii). However, as previously examined and as mentioned in
the studies (Terzi and Zengin, 1999; Yaprakli, 2010; Karagéz and Dogan, 2005;
Yamak and Korkmaz, 2005; Erdem, Tugcu and Nuhoglu, 2007; Hepaktan, 2008;
Keskin, 2008; Peker, 2008; Vergil and Erdogan, 2009; Yavuz, Giiris and Kiran, 2009;
Yazici, 2008, 2009) investigating the relationship between the trade balance and the
exchange rate for Turkey, there is no general consensus in the literature as to whether
the changes in the real exchange rate have an impact on the foreign trade balance, the
direction of this effect, whether short and/or long-term effects are seen, and whether
the j-curve effect is valid for Turkey. In this regard, there is a necessity of conducting
researches on the impact of the exchange rate on foreign trade in Turkey, and re-
addressing it in sectoral and in systematic with current data.

In this context, real exchange rate (ReR) in Turkey in the last 20 years (between
1999-2008), in PPI-based three-month period, with domestic prices is shown in Table
3.9 and Figure 3.17. Here ReR is defined as the ratio of the value of Turkish goods
divided by the value of US goods. Given this definition, an increase in ReR represents
an appreciation of Turkish Liras (TL) while a decrease in ReR means a depreciation
of TL. When ReR decreases (thus TL depreciates), the Turkish goods becomes cheaper
compared to US goods and this makes easier to export Turkish goods thus leads an
increase in exports and decrease in imports so that this improves the foreign trade
balance. In the opposite case, i.e. when ReR increases (thus TL appreciates), the
Turkish goods becomes more expensive compared to US goods and this makes more
difficult to export Turkish goods thus leads a decrease in exports and increase in

imports so that this worsens the foreign trade balance.
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Table 3.9 Real Effective Exchange Rate in Turkey (1999-2018, D-PPI Based, 2003=100,
Quarterly) (CBRT, 2019)

Period Period ReR Period ReR Period ReR
1999-01 2004-Q1 | 112.48 2009-0Q1 100.70 2014-Q1 94.07
1999-Q2 2004-Q2 99.92 2009-Q2 106.34 2014-Q2 98.96
1999-Q3 2004-Q3 | 98.44 2009-Q3 | 107.10 2014-Q3 | 100.29
1999-0Q4 2004-Q4 | 100.83 2009-Q4 105.21 2014-Q4 | 102.62
2000-Q1 2005-Q1 | 107.75 2010-Q1 110.56 2015-Q1 | 101.78
2000-Q2 2005-Q2 | 111.42 2010-Q2 114.36 2015-Q2 97.71
2000-Q3 2005-Q3 | 113.69 2010-Q3 115.71 2015-Q3 93.23
2000-Q4 2005-Q4 | 112.33 2010-Q4 111.64 2015-Q4 97.66
2001-Q1 2006-Q1 | 113.26 2011-Q1 105.75 2016-Q1 99.84
2001-Q2 2006-Q2 97.88 2011-Q2 102.20 2016-Q2 98.70
2001-Q3 2006-Q3 | 104.43 2011-Q3 96.43 2016-Q3 | 97.68
2001-0Q4 2006-Q4 | 103.66 2011-Q4 98.27 2016-0Q4 90.97
2002-Q1 2007-Q1 | 106.54 2012-Q1 101.70 2017-Q1 89.31
2002-Q2 2007-Q2 | 111.95 2012-Q2 103.86 2017-Q2 91.90
2002-Q3 2007-Q3 | 114.65 2012-Q3 102.74 2017-Q3 89.80
2002-0Q4 2007-Q4 | 115.65 2012-Q4 103.89 2017-Q4 84.28
2003-Q1 2008-Q1 | 108.73 2013-Q1 104.29 2018-Q1 84.31
2003-Q2 2008-Q2 | 112.22 2013-Q2 101.84 2018-Q2 79.51
2003-Q3 2008-Q3 | 115.51 2013-Q3 96.43 2018-Q3 70.04
2003-Q4 2008-Q4 | 102.60 2013-Q4 95.16 2018-Q4 | 82.77
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Figure 3.18 Real Effective Exchange Rate in Turkey (1999-2018, D-PPI Based, 2003=100, Quarterly)
(CBRT, 2019)
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According to Table 3.9 and Figure 3.18; at the end of the first quarter of 1999
(1999-Q1), the real effective exchange rate based on PPI at domestic prices (2003 =
100) increased from 95.52 to 110.91 in the last quarter of 2000 (2000-Q4). However,
it quickly dropped to 75.15 in the next 3 quarters (at the end of 2001-Q3). In the
following two quarters (at the end of 2002-Q1), it recovered to 104.53, and reached
115.71 at the end of 2010-Q3 with gradual increases over the following 8 years. Real
effective exchange rates depreciated to 70.04 by the end of 2018-Q3 with gradual
descents for the next 8 years starting from the last quarter of 2010. In the last quarter
of 2018, the real effective exchange rate appreciated to 82.77, and if this trend
continues, it can be expected to reach a value between 95-110 in 2 years.

3.3. The Notions of Asymmetric Effect and Real Exchange Rate

In the context of economic literature, asymmetric effect can be defined as that
an increase and/or a decrease in one economic variable shows different effects
asynchronous, in short and/or long terms in terms of direction, size and duration over
another economic variable depending on the internal dynamics and reactions in
countries with different levels of development or in different sectors of a country
(Aksu et al., 2017: 479; Kolcu and Yamak, 2017: 645; Saha, 2017: 3).

The exchange rate is the ratio of exchange between one unit of national
currency and foreign currency. It provides a connection between national economy
and world economy. Exchange rate is formed at the level where total foreign exchange
demand and total foreign exchange supply are equalized. When a change in market
demand or market supply occurs, exchange rates change as a reaction to this
(Seyidoglu, 2003: 298).

There are two types of exchange rates, nominal and real. The nominal exchange
rate is defined as the relative price of the two countries' currency. The nominal
exchange rate represents the relative price of the two currencies as a monetary concept.
When it is said that 1 TL equals 1 USD, it means the nominal exchange rate is
mentioned. On the other hand, the real exchange rate is the rate calculated by
comparing the sales prices of the same goods or groups of goods at the nominal
exchange rate between the currencies of the two countries, and shows the realistic rate
of nominal exchange rate. In other words, the real exchange rate is the exchange rate

calculated to take into account the inflation differences between countries. In order to
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precisely calculate the real exchange rate, the goods or goods on which the comparison
is based must be produced with the same standard in both countries. The real exchange
rate which is commonly used in measuring international competition is calculated as
follows (Kaplan, 2009: 3):

ReR =p/(e X p*) (Equation 3.1)

where;

ReR: Reel Exchange Rate

p: Domestic price (Price of the relevant product in local currency in the country
of comparison)

p*: Overseas price (Price of the respective product in the base country)

e: Nominal exchange rate (Current exchange rate)

The nominal exchange rate reflects the relative price of the two countries'
currency, while the real exchange rate reflects the relative price of the goods in the two
countries. In other words, the real exchange rate indicates the rate at which one
country's goods are traded with another country's goods (Parasiz, 1999: 316). Here
ReR is defined as the ratio of the value of Turkish goods divided by the value of US
goods. Given this definition, an increase in ReR represents an appreciation of Turkish
Liras (TL) while a decrease in ReR means a depreciation of TL.

In terms of the effect of exchange rate, the main causes of asymmetric effect
are the structure of the market in which importer or exporter companies take place, in
other words, whether the firms are fully competitive or monopolistic, the factors such
as menu costs, transit costs, price rigidity, quantity constraints and market share (Kolcu
and Yamak, 2017: 645).
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CHAPTER IV

DATA AND METHODOLOGY

In this chapter where the data and methodology has been presented, the
description and plots of the data, the empirical methodology, the stationarity and unit

root test have been studied.

4.1. Description of the Data
In our research, where it is aimed to find the symmetric and asymmetric effects
of real exchange rate on the trade balances of Turkish manufacturing, mining and
agriculture sectors as well as the trade balance of the sum of these three sectors in the
short and long terms, there are mainly 4 variables which are:
TB: Trade Balance
RER: Real Exchange Rate
Y: Real Domestic Income
YW: Real World Income
TB is the dependent variable as the rest are independent.
TB is taken as sectoral. Thus, we get the following variables for TB:
"TBmnf", Foreign Trade Balance of Turkey's Manufacturing Sector
"TBmng", Foreign Trade Balance of Turkey's Mining Sector
"TBagc", Foreign Trade Balance of Turkey's Agriculture Sector
"TBan", Foreign Trade Balance of Turkey's Manufacturing, Mining and
Agriculture Sectors (sum of three sectors).
YW is also taken as sectoral. Thus, we get the following variables for YW:
"YWnmnt', Real World Income for Manufacturing Sector
"YWmng", Real World Income for Mining Sector
"YWoagc", Real World Income for Agriculture Sector
"YWa", Real World Income for Manufacturing, Mining and

Agriculture Sectors (sum of three sectors).
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In this frame, we collected dataset for 10 variables which are (1) TBmnf, (2)
Tang, (3) TBagc, (4) TBaII, (5) RER, (6) Y, (7) YWmnf, (8) YWmng, (9) YWagc and (10)

YWa as described above.

Table 4.1 Variables and Their Sources

Main Dependent /

Variable All Variables (inc. sectoral ones) Independent | Sources
TB: Trade "TBmnf", Foreign Trade Balance of Dependent (TurkStat,
Balance Turkey's Manufacturing Sector 2019).

(Export/Import) (2003=100, quarterly)
"TBmng", Foreign Trade Balance of
Turkey's Mining Sector (Export/Import)
(2003=100, quarterly)

"TBagc", Foreign Trade Balance of Turkey's
Agriculture Sector (Export/Import)
(2003=100, quarterly)

"TBall", Foreign Trade Balance of Turkey's
Manufacturing, Mining and Agriculture
Sectors (Export/Import) (2003=100,

quarterly)
RER: Real "RER"="p/(e X p*)", Real Effective Independent (CBRT, 2019).
Exchange Exchange Rate based on Domestic CPI
Rate (2003=100, quarterly)
Y: Real "Y" Real GDP of Turkey (as Real Domestic | Independent (OECD, 2019).
Domestic Income) (2003=100, quarterly)
Income
YW: Real "YWmnf", Real World Income for Independent (OECD, 2019;
World Income | Manufacturing (2003=100, quarterly) TurkStat, 2019).

"YWmng", Real World Income for Mining
(2003=100, quarterly)

"YWagc", Real World Income for
Agriculture (2003=100, quarterly)
"YWall", Real World Income for
Manufacturing, Mining and Agriculture
(sum of 3 sectors) (2003=100, quarterly)

The dataset includes 68 quarter data for 17 years from 2002 to 2018 including
these years, i.e. 2002-1:2018-1V, for these above mentioned 10 variables.
In the research, secondary data is used. They are collected through three main

sources which are Turkish Statistical Institute (TurkStat), Central Bank of the Republic
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of Turkey (CBRT) and Organisation for Economic Co-operation and Development
(OECD). The variables and their sources are listed in Table 4.1.

4.1.1. Trade Balances (Dependent)

The data for trade balances which are (1) TBmnf, (2) TBmng, (3) TBagc, (4) TBan
are taken as the ratio of Export/Import then multiplied by 100. Turkey's agriculture,
mining, manufacturing trade data was obtained in TurkStat website®.

Since this dynamic inquiry part of TurkStat allows data acquisition for a
maximum of 5 years at a time, the data was taken for all countries separately for 2002-
2003, 2004-2008, 2009-2013, 2014-2018 and then merged. These data were prepared
for the period of 2002-1: 2018-1V for the sectoral basis and for 68 quarters (i.e.
including 17 years). Finally, the data in each sector was calculated as export / import
(percent) for each quarter and multiplied by 100.

Each quarter data in the dataset was indexed to 2003 by dividing the average
of the four quarters of 2003 (2003=100.00). After indexing to 2003, Log in e base (Ln)
conversion of all data was performed and all data were seasonally adjusted before

analysis.

4.1.2. Real Exchange Rate (Independent)

The Real Exchange Rate dataset was created from the CBRT's
https://evds2.tcmb.gov.tr/index.php?/evds/serieMarket/collapse_2/5868/DataGroup/t
urkish/bie_rktufey/#collapse_2 address on a monthly basis and averaged quarterly.
Since the monthly exchange rates are indexed in 2003, the 2003 average of the quarter-
based ones gives exactly 100,00. Therefore, there is no need to make a separate
calculation for indexing data for 2003 (2003 = 100.00) by dividing the data for each
quarter by the average of 4 quarters of 2003.

After indexing to 2003, Log in e base (Ln) conversion of all data was performed

and all data were seasonally adjusted before analysis.

1 Steps we follow to access to this data are explained in Appendix 2.
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In our study, a decrease in RER variable means a depreciation of local currency
(Turkish Liras) against USD. This will lead an increase in export value, a decrease in
import value, so an improvement in trade balance (TB = export/import*100) value
(Bahmani-Oskooee & Fariditavana, 2015: 1). Thus, we expect increase on the trade
balance value by a decrease in RER value (negative correlation). In case of j-curve
effect, we expect to see a positive RER-TB correlation in short-term, then negative
correlation in long term. This j-curve effect may be observed in symmetric (at the same
time, simultaneously, synchronously, similar in attitude/change rate) and/or
asymmetric (different and/or asynchronous in terms of direction, size and duration in
short and/or long terms) effect. Therefore, any positive correlation (symmetric or
asymmetric) of RER-TB in short term, then any negative correlation (symmetric or
asymmetric) of RER-TB in long term will be assumed as j-curve effect.

Regarding to RER-TB relation, the j-curve pairs of effects will be as follows:

e Positive symmetric effect in short-term + negative symmetric effect in
long-term= j-curve effect

e Positive symmetric effect in short-term + negative asymmetric effect in
long-term= j-curve effect

e Positive asymmetric effect in short-term + negative symmetric effect in
long-term= j-curve effect

¢ Positive asymmetric effect in short-term + negative asymmetric effect in
long-term= j-curve effect

That is (no matter the effect is symmetric or asymmetric);

Positive effect in short-term + negative effect in long-term= j-curve effect.

4.1.3. Real Domestic Income (Independent)

Real GDP of Turkey is taken as Real Domestic Income. Turkey's real GDP
data was obtained in OECD website?.

Each quarter data in the dataset was indexed to 2003 by dividing the average
of the four quarters of 2003 (2003=100.00). After indexing to 2003, Log in e base (Ln)

2 Steps we follow to access to this data are explained in Appendix C.
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conversion of all data was performed and all data were seasonally adjusted before

analysis.

4.1.4. Real World Incomes (Independent)

The data for Real World Income which are (7) YWmnt, (8) YWinng, (9) YWagc
and (10) YWai were taken in both sectoral basis and country weighted. Bilateral trade
size with Turkey (imports + exports) of 46 countries in the OECD's database® were
used in the calculation of country weightings (arithmetic weightings).

The real world income is calculated as the sum of weighted average of real
GDPs of 46 countries, 15 of which are amongst the Top 20 countries in export, 16 of
which are amongst the Top 20 countries in import, 21 of which are amongst 26
countries in the Top 20 countries in both export and import of Turkey between 2002-
1:2018-1V where the country weights are the share of each country in the sectorial total
trade (export+import) and 3 sectors' total trade (export+import) of Turkey in quarterly
basis]. The reason to include these 46 countries into dataset is that the only the data of
these countries could be collected/extracted in complete.

The shares of each of these 46 countries in Turkey’s total trade in order of
importance are 1) Germany: 0.1515; 2) Russian Federation: 0.1142; 3) Italy: 0.0835;
4) United States: 0.0710; 5) France: 0.0653; 6) United Kingdom: 0.0635; 7) Spain:
0.0445; 8) Switzerland: 0.0310; 9) Netherlands: 0.0269; 10) Korea. Rep.: 0.0262; 11)
Romania: 0.0242; 12) Belgium: 0.0239; 13) India: 0.0225; 14) Poland: 0.0202; 15)
Bulgaria: 0.0186; 16) Japan: 0.0186; 17) Israel: 0.0180; 18) Saudi Arabia: 0.0179; 19)
Greece: 0.0164; 20) Sweden: 0.0130; 21) Austria: 0.0114; 22) Czech Republic:
0.0109; 23) Brazil: 0.0096; 24) South Africa: 0.0090 ; 25) Hungary: 0.0090; 26)
Canada: 0.0079; 27) Indonesia: 0.0077; 28) Denmark: 0.0071; 29) Finland: 0.0065;
30) Ireland: 0.0063; 31) Australia: 0.0055; 32) Norway: 0.0054; 33) Portugal: 0.0053;
34) Slovak Republic: 0.0052; 35) Slovenia: 0.0044; 36) Mexico: 0.0039; 37)
Colombia: 0.0036; 38) Argentina: 0.0024; 39) Chile: 0.0023; 40) Lithuania: 0.0017;

3 Steps we follow to access to this data are explained in Appendix D.
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41) Luxembourg: 0.0011; 42) Estonia: 0.0009; 43) Latvia: 0.0008; 44) New Zealand:
0.0006; 45) Costa Rica: 0.0004; 46) Iceland: 0.0002 (totally 1.0000).

Country weightings of these 46 countries having trade with Turkey, in
agriculture, mining, manufacturing sectors was calculated in quarterly based. Bilateral
foreign trade data were obtained in TurkStat web site®.

Since this dynamic inquiry part of TurkStat allows data acquisition for a
maximum of 5 years at a time, the data was taken for all countries separately for 2002-
2003, 2004-2008, 2009-2013, 2014-2018 and then merged. These data were prepared
for the period of 2002-1: 2018-1V for the sectoral basis and for 68 quarters (i.e.
including 17 years). Among these data, 46 countries were organized on a sectoral basis
to cover the 2002-1: 2018-1V periods. Finally, these 46 countries were weighted on a
quarterly basis. In sectoral based weighting, the size of each country's foreign trade
with the sectoral Turkey was divided by the size of the total foreign trade of Turkey
with these 46 countries.

In the weighting for the sum of three sectors, the size of each country's total
foreign trade in the sum of these 3 sectors with Turkey was divided by the size of the
total foreign trade of Turkey with these 46 countries in the sum of these 3 sectors. In
order to check the accuracy of the data, it was also checked that the sum of the
weightings for each quarter gave 1.00 on a quarterly basis.

These 46 countries represent 67.4% of the average total trade volume of
Turkey's agricultural sector, 46.1% of the total mining sector trade volume, 70.1% of
the total manufacturing industry trade volume, and 67.7% of the total trade volume in
3 sectors in 17 years between 2002-1 and 2018-1V (68 quarters).

Each quarter data in the dataset was indexed to 2003 by dividing the average
of the four quarters of 2003 (2003=100.00). After indexing to 2003, Log in e base (Ln)
conversion of all data was performed and all data were seasonally adjusted before
analysis.

In general, the logarithm conversion of the data minimizes the problem of

heteroscedasticity. Log transformation also helps to prevent series correlation. In

4 Steps we follow to access to this data are explained in Appendix E.
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addition, log transformation allows the data to be formatted as flexible, which
facilitates coefficient interpretation.

The variables’ descriptive statistics such as definitions, mean, median, max.-
min., standard deviation, skewness, kurtosis, Jarque-Bera, probability, sum, sum sq.

dev. are given in Table 4.2:

Table 4.2 The Descriptive Statistics of All Variables

<

& 3:)' f’t)l gl ‘<’E)| < f' g' gI §)|

o' z (zD 8 - 9 P 2 8 0

w S S < < > p= = < <

S Bl BE|E B Y| 285 ¢

- _ - - 7 z 1 -

Mean 4.65 457 | 501 | 437 | 457 | 500 | 469 | 485 | 457 | 4.69
Median 4.66 457 | 497 | 434 | 457 | 496 | 467 | 488 | 456 | 4.67
Maximum 4.86 492 | 564 | 510 | 489 | 543 | 493 | 506 | 4.83 | 4.90
Minimum 4.23 4.39 4.44 3.90 4.37 451 4.57 4.45 4.26 4.57
Std. Dev. 0.12 009 | 035 | 0.24 | 009 | 026 | 0.10 | 0.15 | 0.12 | 0.09
Skewness -1.09 | 121 | 019 | 054 | 079 | -0.02 | 0.69 | -0.86 | 0.15 | 0.52
Kurtosis 4.74 620 | 1.76 | 3.00 | 538 | 191 | 242 | 320 | 3.06 | 2.15
Jarque-Bera 2197 | 4564 | 477 | 3.30 | 23.12 | 3.38 6.36 8.46 | 0.28 5.10
Probability 0.000 | 0.000 | 0.092 | 0.192 | 0.000 | 0.185 | 0.042 | 0.015 | 0.871 | 0.078
Sum 316.26 | 311.09 | 34057 | 297.42 | 31058 | 340.11 | 318.85 | 329.84 | 31058 | 318.84
Sum Sqg. Dev. | 0.94 055 | 840 | 3.95 | 050 | 467 | 0.65 | 143 | 0.92 | 0.58

Observations* 68 68 68 68 68 68 68 68 68 68

* 68 quarterly data between 2002-1:2018-1V (4 quarterly data in a year x 17 years = 68).
LRER_SA: Seasonally adjusted real exchange rate with log conversion

LTBMNF_SA: Seasonally adjusted manufacturing trade foreign trade balance
LTBMNG_SA: Seasonally adjusted mining trade foreign trade balance

LTBAGC_SA: Seasonally adjusted agricultural trade foreign trade balance with log conversion
LTBALL_SA: Seasonally adjusted all 3 sectors foreign trade balance with log conversion
LY _SA: Seasonally adjusted domestic income with log conversion

LYWMNF_SA: Seasonally adjusted manufacturing world income with log conversion
LYWMNG_SA: Seasonally adjusted mining world income with log conversion
LYWAGC_SA: Seasonally adjusted agricultural world income with log conversion
LYWALL_SA: All seasonally adjusted all 3 sectors world income with log conversion

The dataset of all variables which were seasonally adjusted and log e (Ln)

conversion has been performed, is given in Appendix 1.

4.2. Plots of the Data
Variable-based graphs of the data used in the analysis are given in Figure 4.1-

4.10. All variables are 2003 indexed, Ln (Log e) converted and seasonally adjusted.
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Figure 4.1 Plots of LRER_SA data

In Figure 4.1, the real exchange rate shows two different trends: an appreciation
from 2002-111 to 2007-1V, then a depreciation till 2018-111. It is observed that the trend
from 2002-111 to 2018-1 is similar in terms of appreciation and depreciation and it has
the lowest values of the last 17 years (68 quarters) in all quarters of 2018. This indicates
an increase of approximately 8 years (31-32 quarters) and a decline of approximately
8 years (31-32 quarters) (Figure 4.1).
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Figure 4.2 Plots of LTBMNF_SA data

Figure 4.2 shows that manufacturing foreign trade balance (LTBMNF_SA)
shows similar trends in 2002-1: 2009-1 period and 2009-1: 2018-1V period. In both
periods, the foreign trade balance of manufacturing appreciated first and then
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depreciated. The amount of appreciation is higher than the amount of depreciation.

Therefore, it can be said that the general trend direction is upward (Figure 4.2).
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Figure 4.3 Plots of LTBMNG_SA data

Looking at Figure 4.3, the mining foreign trade balance (LTBMNG_SA) shows
a steady upward trend (Figure 4.3).
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Figure 4.4 Plots of LTBAGC_SA data

Figure 4.4 shows that the agricultural trade balance (LTBAGC_SA) shows a
steady downward trend. However, since the descent trend is above the upper

(resistance) line, it can be thought that it may enter an upward trend (Figure 4.4).
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Figure 4.5 Plots of LTBALL_SA data

When looking at Figure 4.5, it seems that the overall trade balance
(LTBALL_SA) of manufacturing, mining and agriculture sectors is quite similar to the
trend of manufacturing trade balance (LTBMNF_SA) in Figure 4.2. The reason for
this is that the share of the foreign trade volume of manufacturing industry within the
sum of these 3 sectors is as high as 87.37%. In other words, it is natural that the trade
balance trend of the manufacturing industry and the overall trade balance of these three
sectors are very similar. Accordingly, total trade balance of 3 sectors (LTBALL_SA)
shows similar trends in 2002-1:2009-1 period and 2009-1:2018-1V period. In both
periods, overall trade balance of the 3 sectors appreciated firstly and then depreciated.
The amount of appreciation is higher than the amount of depreciation. Therefore, it
can be said that the general trend direction is upward (Figure 4.5).
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Figure 4.6 Plots of LY_SA data
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When looking at Figure 4.6, Turkey's domestic income (in real terms of GDP)
(LY_SA) shows a steady upward trend. However, in the 2008-1:2009-1 period and in
the 2018-11:2018-1V period, small decreases of 4 and 2 quarters were observed,

respectively (Figure 4.6).
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Figure 4.7 Plots of LYWMNF_SA data

When looking at Figure 4.7, it is seen that manufacturing industry world
income (LYWMNF_SA) showed a flat trend between 2002-2009 and then showed an
upward trend (Figure 4.7).
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Figure 4.8 Plots of LYWMNG_SA data
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When looking at Figure 4.8, the mining world income (LYWMNG_SA)
showed an upward trend up to 2011-111, a flat trend up to 2014-I1, a decline up to 2016-

IV, and then a generally regular upward trend (Figure 4.8).
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Figure 4.9 Plots of LYWAGC_SA data

When looking at Figure 4.9, the trend of agricultural world income

(LYWAGC _SA) is mostly up and down but generally horizontal, ranging from 4.4 to

4.8. On the other hand, it can also be interpreted as an increase up to the first quarters
of 2011 and then a decrease (Figure 4.9).
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Figure 4.10 Plots of LYWALL_SA data
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Looking at Figure 4.10, the overall world income (LYWALL_SA) of the
manufacturing, mining and agriculture sectors is quite similar to the manufacturing
industry world income (LYWMNF_SA) trend in Figure 4.7. The reason for this is that
the world income of the manufacturing industry constitutes a large part of the total
world income of these 3 sectors. In other words, it is natural that the total world income
trends of manufacturing and 3 sectors are very similar. Accordingly, the overall world
income of the 3 sectors (LYWALL_SA) showed a horizontal trend between 2002 and
2009, followed by an upward trend (Figure 4.10).

4.3. Empirical Methodology

Not long ago, the linear approach to Auto Regressive Distributed Lag (ARDL)
has been modified to introduce a nonlinear version taking the same approach, which
is often used to evaluate some external variables' asymmetric effects on the dependent
variable (Bahmani-Oskooee & Kanitpong, 2017).

In this study, the Linear ARDL and Nonlinear ARDL (NARDL) will be used
as the estimation method analysis of the data in the short and long terms.

In this section, some empirical concepts such as Cointegration, ARDL,
Nonlinearity, Asymmetry, NARDL, J-curve, the Long and Short-Run ARDL and
NARDL models, the stationarity and the unit root test will be discussed.

4.3.1. Cointegration, Stationarity, ARDL, Unit Root Test, Nonlinearity,

Asymmetry and NARDL

Time series data are frequently used in economic analyzes where long term
relationships are investigated through econometric methods. The common feature of
most time series is that they have trends. Until recently, in most econometric studies
using time series data, the series were assumed to be stationary. This assumption
causes autocorrelation and even false regression in models. In addition, in the models
estimated with the assumption that the series are stationary, standard t and other
statistics will give misleading results. As a result of all these negativities, econometric
studies conducted in recent years have generally focused on the analysis of time series.
Alternative estimation methods and hypothesis testing methods have been developed,

especially for non-stationary series (Cil-Yavuz, 2011: 139-140). These studies that
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Engle-Granger (1987) pioneered in this field, were continued by Johansen (1991),
Phillips (1991), Phillips and Hansen (1990). Stability and cointegration analyzes are
generally followed in these models using time series (Cil-Yavuz, 2011: 140).

Cointegration is a technique developed to investigate the long-term correlation
between non-stationary time series (Agikalin & Basci, 2016: 567). The cointegration
analysis used in the determination of long-term relationships is closely related to the
stability characteristics of the series. Phillips and Loretan (1991) suggested that other
methods, such as the distributed delayed autoregressive model (ARDL), could be used
in the determination of long-term relationships in addition to Engle-Granger
cointegration analysis. Pesaran and Shin (1995-1998) reconsidered the traditional
Distributed Delayed Autoregressive Model (ARDL) approach for the analysis of long-
term relationships of variables when the trend was stationary and demonstrated that
the ARDL model could be used in cointegration analysis (Cil-Yavuz, 2011: 140).

With the ARDL bounds test, it is possible to test the cointegration, the
derivation of the error correction model and the long-term coefficients. In this case,
firstly, whether there is a cointegration between the variables, i.e. a long-term
equilibrium, can be predicted by the Error Correction Model (ECM) (Beyai, 2018: 30).
According to Aksu et al. (2017: 482), in order to determine the cointegration
relationship between the series in ARDL model, the series should be stationary at | (0)
and I (1) levels. After determining whether all variables are 1(0) or I(1), bounds test
approach is applied to cointegration analysis. If any of the variables is in the second
order, that is to say 1(2), the ARDL method will make no sense (Beyai, 2018: 30-31).
On the other hand, Kolcu and Yamak (2017: 648) stated that although the ARDL
model allows to investigate the cointegration relationship between the variables
regardless of their stationarity levels, the degree of integration of the series should not
be greater than 1. In this case, Extended Dickey-Fuller unit root test proposed by
Dickey and Fuller (1981) is widely used in the determination of the integrated grades
of the series or in the stationary analysis of the series (Aksu et al., 2017: 482). Dickey
and Fuller (1981) proposed the following two hypotheses (Beyai, 2018: 31):

Ho: There is a unit root.

H1: There is no unit root.

The fact that the first difference statistics of the series is smaller than the t-

statistic values means that the series are stationary at 1(1) level.
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Nonlinearity can be defined as a relationship that cannot be explained by the
linear combination of variable inputs. In this case, it appears that the result obtained is
disproportionate to the changes in the inputs (Jones & Nesmith, 2007: 2).

In the context of economic literature, asymmetry can be defined as that the
different and/or asynchronous relation in short and/or long terms in terms of direction,
size and duration between economic variables (Aksu et al., 2017: 479; Kolcu and
Yamak, 2017: 645; Saha, 2017: 3).

The linear ARDL model makes the assumption of symmetric effect, and
therefore can only be used to explain the symmetric aspect of the relationship between
variables. Nonlinear ARDL (NARDL) model is used to explain the non-linear
(asymmetric) aspect of the relationship (Kolcu & Yamak, 2017: 648). Therefore, there
is a very close relationship between linearity and ARDL (thus symmetry), between
nonlinearity and NARDL (thus asymmetry). As the short- and long-term ARDL and
NARDL models will be discussed in Section 4.3.3, they have been briefly discussed

here.

4.3.2. J-Curve

The real economic activity level of a country, the real economic activity level
in the rest of the world and the real exchange rate influence the foreign trade balance
of that country. Basically, the economic growth of the country will lead to more
imports and naturally deteriorate the foreign trade balance. On the other hand, the
economic growth of other countries will enable the country to export more and thus
improve the trade balance. The depreciation or devaluation of the national currency
will also have a positive impact on the foreign trade balance by increasing exports and
reducing imports. However, none of these effects occur immediately. In other words,
if the country's foreign trade balance deteriorates and the national currency remains
low, it is seen that the adjustment delays will continue to deteriorate the foreign trade
balance and the foreign trade balance will begin to improve only after the adjustment
delays occur (Bahmani-Oskooee & Fariditavana, 2015: 1). In other words, since the
external depreciation of the national currency shows a downward effect for a short
time and then an upward effect in the long run right after the moment of impact on
foreign trade balance, a curve resembling the letter j is formed, and this is called the J
curve effect (Bahmani-Oskooee, M. & Ratha, 2004: 1377; Bahmani-Oskooee, &
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Hegerty, 2010: 580). Stephen P. Magee introduced the J curve effect conceptually for
the first time in 1973 and described it as the opposite effect in the short term (Magee,
1973: 308). However, empirical testing of curve J was conducted by Bahmani-
Oskooee in 1985 (Bahmani-Oskooee, 1985).

4.3.3. Models

In order to determine the models to be used in the study, many studies
investigating the short and/or long-term symmetric and/or asymmetric effects and
using the ARDL and/or NARDL method were examined. Of these, the 12 studies
considered most relevant were identified, and the models and variables used in these
studies are given in Table 4.3:

Table 4.3 Examined Studies for Selecting the Model

Source Employed Model
1 | Bahmani- X ) .
Oskooee an;?;jj:, =a+ bLn¥"™ + cLnY| + dLnREX, + &,
and Zhang | ;- yk's commodity exports to China
(2013)

Mi: UK’s commodity imports from China
YUK: British income

YC: Chinese income

REX: Real exchange rate

2 | Bahmani- TB, = o, + oY, + o, YW, + a;. M, + ay, MW,
Oskooee n
(1985) + Y B(E/P), , + u,.

§=1{
E/P: Effective Exchange Rate-D-CPI Based, Real, Indexed
TB: Foreign Trade Balance (Value derived from exports minus imports),
Indexed
Y: GDP, Indexed
YW: World Income, Real, Indexed
M: Domestic high-powered money, Real, Indexed
MW: World high-powered money, Real, Indexed

3 | Bahmani- In the study, the model is not explicitly given, but it is stated that the following
Oskooee two variables were used in the model.
and Xu X - M, . Py ey
2013 (— ) ve ()
( ) GDP, f PusE?

Xi: US exports of commodity to Mexico

Mi: US imports of commodity from Mexico

GDPus: US Gross Domestic Product

Pmex/Pus.E = Real exchange rate between two countries
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Kodongo L L
and Ojah RER; = oo+ > oGRER j+ % SFLOW, _j+ fure i + Uy
(2013), j=1 j=1
L L
FLOW; = By + ZﬁijWr.: i+ z}ﬁ'RERf.e— i+ frow,i + v
=1 j=1
RER: Real Exchange Rate
FLOW: Net Foreign Direct Investment and Net Portfolio Flow (separately
evaluated)
AZiz (012) | mB = B, +BInRER, + BT, + 0T, +5,
InBt = InXt-InMt or In (Xt / Mt): Foreign Trade Balance (logarithm is taken on
the basis of e. Foreign trade balance is taken as the ratio of exports to imports).
INRERt: Real Effective Exchange Rate (logarithm based on e)
InYt: Industrial Production Index (For Bangladesh, and logarithm based on €)
InYt*: Weighted Average of Real GDP (For countries involved in foreign
trade of Bangladesh, and logarithm fbased on €)
Arize TB, = o + Arer, + €,
(1994) TBt: Foreign Trade Balance (The ratio of exports to imports, exports/imports)
Rert: Real exchange rate
Spitiller TB(i) = X[1 — EX/100 + XV()&] — M[1 — EM/100 + MV(i)gy]
(1980) TB: Foreign Trade Balance (in USD)
X: Export Value (in USD)
M: Import Value (in USD)
E*: Weighted Effective Exchange Rate
XV(i)EX: Cumulative proportional change of export unit values in response to
exchange rate change
MV (i)EM: Cumulative proportional change of import unit values in response
to exchange rate change
gzﬂg‘oﬂg S (REER, - REER)(TB,,, ~TB)
and Py =
Fariditavana \/Z(REERr — REER)*(TB,,, —TB)’
(2014)
TB= (M — X)/GDP
REERL: Instantaneous Value of Real Effective Exchange Rate
R (EE) R: Average Value of Real Effective Exchange Rates Throughout the
Sample Period
TB™: Average Value of Foreign Trade Balance Throughout the Sample Period
TB: Foreign Trade Balance
M: Total Imports
X: Total export
GDP: Gross Domestic Product
Aksu, Acd; = ag + ucdy_y + 8% rkurt | + 6 rkur”, + Ef:f @;Acd,_; +
Basar, Eren | 98-t e apjr 4+ 3070w Arkurt +e, 1
and Bozma
(2017) p-1

Acd; = ag +ucd,_; + 6 rkur | + 0 rkure, + Y2, 9ilcd,; +
o Arkur,_; +é

Acd; = ay +ucd,_; +6 rhkur,_; + Zf: @;hed;_; +
Sy m Arkury + X0 wf Arkurt +e,

Aed; = ay +ucdi_y +8 rhur_; + Ef:_f gibed,_; + 3]

i=0
cd: Trade Balance (export/import ratio)
rkur: Real Exchange Rate (taken as Domestic Producer Prices)

m; Arkur,_; +&;
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10 | Aral (2015)

11 | Dinger
(2005)

12 | Yazici
(2008).

Regression model
IiKO = a DK +u
ihracat

KO = Ithalat

[IKO: Ratio of Exports Covering Imports (Export/Import ratio)
DK: Exchange Rate (average exchange rate used)

Model for the asymmetric effect of exchange rate shocks on exports:
dlogt) =) +e(2)*sl1+a3)*s2+ c(D* 3+ e(5) *dlogx(—1))
+c(6)*dlogl(—2))+c(T) *dlogl(—4))
+a(8)*dlogl+ px(-2)/ p'(-2))
+e(9) *dlogd+ px(—4)/ p’ (- + (10 *dlog(y (-2))
+oll *d Iogﬂl-"{ =3 +c(12)* dlogim—=3))
+ (1 3y * dumd + (14 * dun + (15 ™ dund

x: Total exports (Indexed, from SIS expenditures, taken from GNP data).

y*: GDP of OECD countries (Indexed).

p*: OECD countries GNP deflator (Indexed).

Px: Export prices index (Indexed).

Ip: Private fixed capital investments (Indexed, from SIS expenditures, taken
from GNP data).

s1, s2, s3: Quarterly dummy variables used to eliminate seasonal effects
Other dummy variables: Dummy variable taken the value of 1 in 1994:1 and
1994:3, and taken the value of 1 in other periods, and used to control the 1994
crisis; Dummy variable used to control the effects of terrorist attacks on
September 11, 2001, taking value 1 in 2001:4;

Dummy variable used to eliminate the shock of liberation, and taken the value
of 1in 1989:1 and zero in other periods; Dummy variable used to control the
Russian crisis, and taken the value of 1 in 1998:2 and zero in other periods.

TB:=aota1 ¥ +a2YW;
+oas M o MW,

+ > BAE/P)—i+us
i=0

E/P: Effective Exchange Rate-D-CPI Based, Real, Indexed
TB: Foreign Trade Balance (Value derived from imports from exports),
Indexed
Y: GDP, Indexed
YW: World Income, Real, Indexed
M: Domestic high-powered money, Real, Indexed
MW: World high-powered money, Real, Indexed

According to Table 4.3;
In Bahmani-Oskooee and Zhang’s (2013) study, the effect of exchange rate

change on trade balance and the existence of J-curve (examined within the scope of

trade between England and China) is studied. The foreign trade deficit was taken as

the ratio of exports to imports (the ratio of exports to imports, export/import). Ln (log

e) values of all the variables in the model are taken.

In Bahmani-Oskooee’s (1985) study, the effect of exchange rate change on

trade balance and the existence of J-curve (Examined for Greece, India, Korea and
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Thailand) is studied. The foreign trade deficit was taken as the difference between
exports and imports (the value obtained by subtracting imports from exports). All data
is indexed to a specific date.

In Bahmani-Oskooee and Xu’s (2013) study, the effect of exchange rate on
foreign trade balance and the existence of S-curve (examined for bilateral trade balance
between Mexico and USA) is studied. The foreign trade deficit was taken as the share
of the exports-imports difference (exports minus imports) in GDP. The nominal values
of all variables were used.

In Kodongo and Ojah’s (2013) study, the temporal causality relationship
between real exchange rate and foreign trade balance (Examined for 9 major African
countries by Panel VAR analysis) is studied. Although the foreign trade deficit is not
directly in the model, it is reported that the deterioration in the local currency value
has a curative effect on the foreign trade deficit based on foreign trade flows.

In Aziz’s (2012) study, the short and long-term effect of real exchange rate on
foreign trade balance and existence of J-curve (examined for Bangledesh) is
investigated. The foreign trade deficit was taken as the ratio of exports to imports
(export / import). Ln (loge) values of all the variables in the model are taken. Quarterly
data were used. The model used was developed similar to the models used by Rose
(1991) and Singh (2002).

In Arize’s (1994) study, the long-term relationship between real effective
exchange rate and trade balance (examined for 9 African countries) is investigated.
The foreign trade deficit was taken as the ratio of exports to imports (export/import).

In Spitéller’s (1980) study, the short-term effects of exchange rate change for
trade and trade balance (examined in developed countries) is investigated. The foreign
trade deficit was taken in a complex way, as seen in the equation given in the model
in Table 4.3.

In Bahmani-Oskooee and Fariditavana’s (2014) study, whether the fall and/or
increase in foreign exchange prices has a symmetrical effect on the foreign trade
balance (S model) (examined for 11 OECD countries) is examined. The foreign trade
deficit was taken as the share of the imports-exports difference (imports minus exports)
in GDP.

In Aksu, Basar, Eren and Bozma’s (2017) study, the symmetrical and
asymmetrical effects of the real exchange rate on trade balance in Turkey (Linear

ARDL and Nonlinear ARDL are used) are examined. The foreign trade deficit was
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taken as the ratio of imports to exports (import/export). Natural logarithm of all values
used in the model is taken.

In Aral’s (2015) study, the relationship between the exchange rate and foreign
trade (export/import ratio) in Turkey (The cointegration relationship was tested by
Johansen's cointegration method, and the stationarity of variables was analyzed by
Augmented Dickey Fuller and Phillips Perron methods) is examined. The foreign trade
deficit was taken as the ratio of exports to imports (export/import). The average
effective exchange rate is used instead of the real effective exchange rate.

In Dinger’s (2005) study, asymmetric effects on the exchange rate of durable
goods, private durable consumption, public consumption, private investment, public
investment, exports, imports, prices, interest rates, interbank interest rates in Turkey
are investigated. The relationship between exchange rate and foreign trade deficit has
not been examined. The exchange rate was not used as a direct variable in the model.
However, the asymmetric effect of exchange rate shocks on individual imports and
exports was examined. In export and import models, the first order differences of the
logarithms of each of the variables were used.

In Yazict’s (2008) study, the effects of the real exchange rate changes on the
trade balance of Turkey's manufacturing, mining and agriculture in short and long term
are investigated. Asymmetric effect has not been examined, 3 months (quarterly) data
between 1986-1998 has been used, the trade balance model is employed that Bahmani-
Oskooee (1985) used.

In the context of all the studies examined above, it was thought that the model
used in the study of Bahmani-Oskooee and Zhang (2013), developed by Bahmani-
Oskooee and Wang (2008) on commaodity basis was appropriate. However, since just
the bilateral trade between England and China is examined in the relevant model, it is
decided to use Y (domestic income, Turkey's GDP) instead of Yuk, while the YW
(World Income) instead of Yc as it was in the model used by Bahmani-Oskooee
(1985). The model in this form is very similar to the model developed by Aziz (2012)
who stated that he developed this model similar to the models Rose (1991) and Singh
(2002) used. In Aziz's study Bangladesh's Industrial Production Index is used as
domestic income (). However, in our study, Turkey's GDP (indexed) has been taken
as domestic income (Y) as Bahmani-Oskooee (1985) and Yazici (2008) did. Aziz
(2012) took the Weighted Average of Real GDP as the world income (YW) for the

countries involved in Bangladesh's foreign trade, which is the same in our study as
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well as in the studies of Bahmani-Oskooee (1985) and Yazic1 (2008). In the study of
Bahmani-Oskooee (1985), for the foreign trade balance (TB), the export minus import
value (the value found by subtracting the exports from imports) was used, whereas in
the study of Bahmani-Oskooee and Zhang (2013), the ratio of exports to imports
(export/import) was used. In many other studies, the use of export/import ratio for TB
has been proposed. We did not consider it appropriate to take the foreign trade balance
as the difference between import and export. Because, when taken in this way, the
foreign trade balance will increase regularly in the long term due to inflation and
population increase. This may lead to a trend observation, creating false relationships
or the loss of a relationship that is expected to be observed. However, when the ratio
of exports to imports is used, there will be no such effect as the foreign trade deficit
caused by the increase in both imports and exports over time. Therefore, we thought
that it would be appropriate to use the ratio of exports to imports (export / import) for
TB as in the studies of Bahmani-Oskooee and Zhang (2013), Aziz (2012) and Aral
(2015). It was decided to index the real values of all variables to 2003, then take
logarithms on the base of e (Ln values), to use them as such in the model, and to
seasonally adjust the data before the analysis.

Consequently, the following models (in Chapters 4.3.3.1 and 4.3.3.2) have
been decided to be used for our study in order to investigate the short- and long-term
symmetric and asymmetric effect. The model we chose to use in our study is very
similar to the model of Aksu, Basar, Eren and Bozma (2017). However, in terms of
the variables used, our model is similar to the ones used in the studies of Aziz (2012)
and Bahmani-Oskooee and Zhang (2013).

4.3.3.1. Linear Model

The long-term linear model used in our study is as follows in Equation 4.1:

LnTBt = + CanYt + C3LnYWt + C4LnRERt + &t (41)

The short term linear error correction model is given in Equation 4.2:

ALNTB, = ay + 212, aq ;ALnTB,_; + Y12 a, ;ALnY,_; +
M, as ALnYW,_; + Y™ a, ;ALnRER,_; + B,LnTB,_, +
B.LnY,_4 + B3LnYW,_; + B, LnRER,_4 + u; 4.2)
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where;

TB: Trade Balance (export/import)
Y: Domestic income

YW: World income

RER: Reel Exchange Rate

4.3.3.2. Non-Linear Model

The long-term non-linear model used in our study is as follows in Equation 4.3:

LnTBt = C1 + CanYt + C3LnYWt + C41LHRER£—I— + C42LnRERL-_ + Et (43)

The short-term non-linear error correction model is given in Equation 4.4:

ALNTB, = ay + 212, aq ;ALnTB,_; + 212 a, ;ALnY,_; +
Y120 @z ALnYW,_; + X720 asq ;ALNRER]; +
Sy @4z ALNRER;; + B,LnTB;_; + B,LnY,_; + BsLnYW,_; +
B.LnRER; ; + fsLnRER;_, + u, (4.4)

where;

TB: Trade Balance (export/import)

Y: Domestic income

YW: World income

RER: Reel Exchange Rate

RER™: Positive shocks of Reel Exchange Rate = POS
RER™: Negative shocks of Reel Exchange Rate = NEG

Here, RER™ and RER" are constructed as follows:
POS = LnRER} = ¥%_; ALnRER;" = ¥.%_; max(ALnRER;,0) (4.5a)
NEG = LnRER; = X_,; ALnRER; = ¥.%_; min(ALnRER;,0) (4.5b)
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CHAPTER V

EMPRICAL RESULTS

In this chapter where the empirical results have been presented, the unit root,
the estimation of ARDL and NARDL models of the specified model, the stability
condition, the bound testing, the error correction model and the long-run coefficients,

and the interpretation of results have been presented.

5.1. Unit Root
The ADF stationarity and unit root tests performed on the series were
performed with both constant (Table 5.1), and constant and trend (Table 5.2).

Table 5.1 ADF Test with Intercept Only

1st %1 critical | %65 critical integrating

variables level difference | value value order

LRER_SA -1.00 -9.27 -3.53 -2.91 1(1)
LTBAGC_SA -1.31 -5.12 -3.55 -2.91 1(1)
LTBMNG_SA -1.41 -5.59 -3.53 -2.91 1(1)
LTBALL SA -2.40 -7.52 -3.563 -2.91 1()
LTBMNF_SA -3.08 -8.01 -3.53 -2.91 I(1)
LY_SA -1.44 -7.00 -3.563 -2.91 I(1)
LYWAGC_SA | -3.82 -12.10 -3.563 -2.91 I(1)
LYWALL_SA 0.59 -7.65 -3.54 -2.91 1(1)
LYWMNF_SA | -4.25 -7.81 -4.10 -3.48 I(1)
LYWMNG_SA | -2.49 -12.92 -3.53 -2.91 I(1)

The fact that the first difference statistics of the series is smaller than the t-
statistic values shows that all series are stationary at 1(1) level (Table 5.1 and Table
5.2).
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Table 5.2 ADF Test with Intercept and Trend

1st %1 critical %5 critical integrating
variables level difference | value value order
LRER_SA -0.29 -6.74 -4.11 -3.48 I(1)
LTBAGC_SA -4.72 -5.10 -4.11 -3.48 1(1)
LTBMNG_SA -4.08 -5.59 -4.11 -3.48 (1)
LTBALL_SA -2.62 -7.71 -4.11 -3.48 1(1)
LTBMNF_SA -3.17 -8.17 -4.11 -3.48 (1)
LY_SA -2.01 -7.02 -4.10 -3.48 I(1)
LYWAGC_SA -3.80 -12.04 -4.11 -3.48 1(1)
LYWALL_SA -4.25 -7.81 -4.10 -3.48 I(1)
LYWMNF_SA 0.75 -7.25 -3.54 -2.91 1(1)
LYWMNG_SA -2.16 -13.03 -4.10 -3.48 1(1)

5.2. Estimation of ARDL and NARDL Models

For the estimation of the ARDL and NARDL Models, it is necessary to
determine the optimal lags first for models in (4.2) and (4.4). Optimum lags have been

determined by Akaike Information Criteria, so that the best models have the following

lags.

Table 5.3 Selected Models

Model Name

Selected Model

Manufacturing Trade Balance for Linear Model

ARDL(3, 4, 3,0)

Mining Trade Balance for Linear Model

ARDL(L, 2,0, 0)

Agriculture Trade Balance for Linear Model

ARDL(2, 0, 2, 3)

All 3 Sectors Trade Balance for Linear Model

ARDL(3, 4, 3, 0)

Manufacturing Trade Balance for Non-Linear Model

NARDL(3, 4, 3, 1, 4)

Mining Trade Balance for Non-Linear Model

NARDL(4, 3, 2, 0, 0)

Agriculture Trade Balance for Non-Linear Model

NARDL(2, 0, 4, 4, 4)

All 3 Sectors Trade Balance for Non-Linear Model

NARDL(3, 4, 3, 0, 0)

Estimation output from Eviews (Version 11) for manufacturing sector is

presented in the Appendix F.
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5.3. Specified Models

The coefficient estimates for LRER in the specified models for linear and non-
linear models for manufacturing, mining, agriculture and overall 3 sectors are given in
Table 5.4-5.5.

Table 5.4 The Coefficient Estimates for LRER in the Specified Linear Models

Eq Name: ardl1 ardl2 ardI3 ardl4
Method: ARDL ARDL ARDL ARDL
Dep. Var: LTBMNF_SA | LTBMNG_SA | LTBAGC _SA | LTBALL_SA
LRER_SA -0.395581 0.355063 -0.241209 -0.385974
(0.0765)** (0.1622)* -0.404 (0.0596)**
[-5.1702]** [2.1896]* [-0.5971] [-6.4713]**
C 7.06412 -0.65451 7.023232 5.6597
(1.0548)** -0.7669 (1.9648)** (0.9011)**
[6.6969]** [-0.8535] [3.5745]** [6.2806]**
LRER_SA(-1) 0.309043
-0.4644
[0.6654]
LRER_SA(-2) -0.688584
-0.5009
[-1.3748]
LRER_SA(-3) 0.542479
-0.3952
[1.3726]
Observations: 64 66 65 64
R-squared: 0.817 0.9133 0.6515 0.8623
F-statistic: 17.1725 103.5218 10.0949 24.0882
Prob(F-stat): 0 0 0 0

(): indicated standard error values.
[ 1: indicates t-statistics values

Table 5.5 The Coefficient Estimates for LRER in the Specified Non-Linear Models

Eg Name: nardll nardl2 nardl3 nardl4
Method: ARDL ARDL ARDL ARDL
Dep. Var: LTBMNF _SA | LTBMNG_SA | LTBAGC SA | LTBALL_SA
LRER_SA POS 0.0772 1.186593 -0.583009 -0.395493
-0.3008 (0.2712)** -0.9241 (0.0651)**
[0.2567] [4.3750]** [-0.6309] [-6.0764]**
LRER_SA POS(-1) | -0.49734 -0.563819
-0.2792 -1.2268
[-1.7813] [-0.4596]
LRER_SA NEG -0.583134 -0.004617 0.023559 -0.363613
(0.2023)** -0.1911 -0.6172 (0.0838)**
[-2.8825]** [-0.0242] [0.0382] [-4.3386]**
LRER_SA NEG(-1) | 0.349866 1.342351
-0.2971 -0.9154
[1.1777] [1.4665]
LRER_SA NEG(-2) | 0.109471 -2.21787
-0.2808 (0.9395)*
[0.3899] [-2.3608]*
LRER_SA_NEG(-3) | -0.092883 2.41892
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-0.2713 (0.9684)*
[-0.3424] [2.4979]*
LRER SA NEG(-4) | -0.319681 -1.47422
-0.1961 (0.6915)*
[-1.6303] [-2.1319]*
C 6.811667 9.209498 9.302433 3.563217
(1.4781)** (1.8529)** (2.1971)** (1.1419)**
[4.6084]** [4.9703]** [4.2339]** [3.0932]**
LRER SA POS(-2) 0.202126
-1.1328
[0.1784]
LRER SA POS(-3) -1.33267
-1.1304
[-1.1789]
LRER SA POS(-4) 1.821681
(0.8039)*
[2.2661]*
Observations: 63 64 63 64
R-squared: 0.8516 0.9413 0.7232 0.8627
F-statistic: 12.9861 61.6527 6.387 21.9965
Prob(F-stat): 0 0 0 0

(): indicated standard error values.
[ ]: indicates t-statistics values

5.4. Bound Testing

The bound testing and critical value for selected ARDL models are given in

Tables 5.6.

Table 5.6 Bound Testing Results

F-statistic F-statistic 1(0) 1(1) Result
F(D(LTBMNF_SA)) 16.40283 2.79 3.67 Co-integration
F(D(LTBMNG_SA)) 3.235727 2.37 3.2 Co-integration®
F(D(LTBAGC_SA)) 5.644320 2.79 3.67 Co-integration
F(D(LTBALL_SA)) 15.70525 2.79 3.67 Co-integration
F(LTBMNF_SA) 9.543056 2.56 3.49 Co-integration
F(LTBMNG_SA) 6.283757 2.56 3.49 Co-integration
F(LTBAGC_SA) 5.890127 2.56 3.49 Co-integration
F(LTBALL_SA) 12.88887 2.56 3.49 Co-integration

! for %10 significance. The others are for %5 significance.

As discussed in Section 4.3.1, cointegration is a technique developed to

investigate the long-term correlation between non-stationary time series (A¢ikalin &

Basci, 2016: 567). With the ARDL bounds test, it is possible to test the cointegration,

(Beyai, 2018: 30). In bound testing, the hypothesis are as follows:

If F-statistic > I(1), there is co-integration.

70




If F-statistic < 1(0), there is no co-integration.
If 1(0) < F-statistic < I(1), no clear conclusion.

As seen in Table 5.6, except for the linear model for mining, F-statistic value
is greater than 1(1) in 5% significance in all models. This means that there is
cointegration among variables. However, in the linear model for mining, F-statistic
value is greater than I(1) in 10% significance [3.235727 > 3.2; 10% sign. I1(1)].
Therefore, we can say that there is cointegration which means that there is long-term
equilibrium amongst the variables in all models. Cointegration in the linear model for
mining is also confirmed by the sign and significance of error correction term
CointEq(-1) in the Table 5.8.

5.5. Error Correction Model and the Long-Run Coefficients
Error Correction Model (ECM) and long run coefficients for selected models

are given in Tables 5.7-5.14.

Table 5.7 ECM Model and Long Run Coefficients for Linear Model: Manufacturing

ARDL Cointegrating And Long Run Form Dependent Variable: D(LTBMNF SA) Selected Model:
ARDL(3, 4, 3, 0) Case 2: Restricted Constant and No Trend Sample: 2002Q1 2018Q4 Included
observations: 64

Cointegrating Form

Variable Coefficient  Std. Error t-Statistic Prob.
D(LTBMNF SA(-1)) 0.157615 0.09282 1.69806 0.0957
D(LTBMNF SA(-2)) 0.274919 0.097178 2.829016 0.0067

D(LY SA) -1.06981 0.290398 -3.683944 0.0006
D(LY SA(-1)) -0.896364  0.32037 -2.797899 0.0073
D(LY SA(-2)) -1.159563  0.305392 -3.796964 0.0004
D(LY SA(-3)) -1.443712  0.314748 -4.586886 0.0000

D(LYWMNF SA) 0.183404 0.143536 1.277758 0.2072

D(LYWMNF SA(-1)) 0.467616 0.158931  2.942252 0.0049
D(LYWMNF SA(-2)) 0.434257 0.15178 2.861099 0.0061
CointEq(-1) -0.842769  0.089547  -9.411445 0

CointEg = LTBMNF SA - (0.0490*LY SA -0.3842*LYWMNEF SA -0.4694*LRER_SA + 8.3820)

Long Run Coefficients

Variable Coefficient  Std. Error t-Statistic Prob.
LY SA 0.048960 0.076379 0.641009 0.5244
LYWMNF SA -0.384158 0.267934 -1.433779 0.1579
LRER SA -0.469383 0.119279 -3.935154 0.0003
C 8.382036 1.406175 5.960876 0.0000
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Table 5.8 ECM Model and Long Run Coefficients for Linear Model: Mining

ARDL Cointegrating And Long Run Form Dependent Variable: D(LTBMNG_SA) Selected
Model: ARDL(1, 2, 0, 0) Case 2: Restricted Constant and No Trend Sample: 2002Q1 2018Q4
Included observations: 66

Cointegrating Form

Variable Coefficient  Std. Error t-Statistic Prob.
D(LY SA) 1.159261 0.594484 1.950029 0.0559
D(LY SA(-1)) -1.730794  0.590577 -2.930683 0.0048
CointEqg(-1) -0.194963  0.046907 -4,15638 0.0001

CointEq = LTBMNG SA - (2.4880*LY SA -2.5623*LYWMNG SA + 1.8212*LRER_SA -
3.3571)

Long Run Coefficients

Variable Coefficient  Std. Error t-Statistic Prob.
LY SA 2.487998 0.728665 3.414463 0.0012
LYWMNG SA -2.562285 1.311657 -1.953472 0.0555
LRER SA 1.821179 1.112840 1.636515 0.1071
C -3.357091 4.129470 -0.812959 0.4195

Table 5.9 ECM Model and Long Run Coefficients for Linear Model: Agriculture

ARDL Cointegrating And Long Run Form Dependent Variable: D(LTBAGC SA) Selected
Model: ARDL(2, 0, 2, 3) Case 2: Restricted Constant and No Trend Sample: 2002Q1 2018Q4
Included observations: 65

Cointegrating Form

Variable Coefficient  Std. Error t-Statistic Prob.
D(LTBAGC SA(-1)) 0.291913 0.115183  2.534336 0.0142
D(LYWAGC SA) -0.259377 0.138856  -1.867954 0.0672
D(LYWAGC SA(-1)) 0.458651 0.14367 3.192385 0.0024
D(LRER SA) -0.241209  0.353842 -0.681686 0.4984
D(LRER SA(-1)) 0.146105 0.352831  0.414095 0.6804
D(LRER SA(-2)) -0.542479  0.349759  -1.551009 0.1267
CointEq(-1) -0.574569  0.10436 -5.505641 0.0000

CointEq = LTBAGC SA - (-0.5479*LY SA -0.9794*LYWAGC SA -0.1362*LRER_SA +
12.2235)

Long Run Coefficients

Variable Coefficient  Std. Error t-Statistic Prob.
LY SA -0.547946 0.162259 -3.376975 0.0014
LYWAGC SA -0.979394 0.547115 -1.790104 0.0790
LRER SA -0.136226 0.405950 -0.335573 0.7385
C 12.22347 2.917199 4.190141 0.0001
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Table 5.10 ECM Model and Long Run Coefficients for Linear Model: All 3 Sectors

ARDL Cointegrating And Long Run Form Dependent Variable: D(LTBALL SA) Selected
Model: ARDL(3, 4, 3, 0) Case 2: Restricted Constant and No Trend Sample: 2002Q1 2018Q4
Included observations: 64

Cointegrating Form

Variable Coefficient Std. Error  t-Statistic Prob.
D(LTBALL SA(-1)) 0.003689 0.087807 0.042014  0.9667
D(LTBALL SA(-2)) 0.20583 0.095567 2.153766  0.0361

D(LY SA) -0.724901  0.238799 -3.035613 0.0038
D(LY SA(-1)) -0.68049 0.254981 -2.668786 0.0102
D(LY SA(-2)) -0.800608  0.244775 -3.270796  0.0019
D(LY SA(-3)) -0.987325  0.252974 -3.902865 0.0003

D(LYWALL SA) 0.1442 0.130807 1.102389 0.2756
D(LYWALL SA(-1)) 0.419406 0.14028 2.989786  0.0043
D(LYWALL SA(-2)) 0.472148 0.137346 3.437651  0.0012
CointEq(-1) -0.584943  0.063518 -9.209144  0.0000

CointEqg = LTBALL SA - (0.0843*LY SA -0.5101*LYWALL SA -0.6598*LRER_SA + 9.6756)

Long Run Coefficients

Variable Coefficient Std. Error  t-Statistic Prob.
LY SA 0.084349 0.097625 0.864016 0.3917
LYWALL SA -0.510067 0.333958 -1.527339 0.1330
LRER SA -0.659848 0.126930 -5.198524 0.0000
C 9.675647 1.604081 6.031893 0.0000

Table 5.11 ECM Model and Long Run Coefficients for Non-Linear Model: Manufacturing

ARDL Cointegrating And Long Run Form

Dependent Variable: D(LTBMNF_SA), Selected Model: NARDL(3, 4, 3, 1, 4), Case 2:
Restricted Constant and No Trend Sample: 2002Q1 20180Q4.

Cointegrating Form

Variable Coefficient ~ Std. Error  t-Statistic Prob.

D(LTBMNF_SA(-1)) 0250792 0115092  2.179049  0.0349
D(LTBMNF_SA(-2)) 0355851  0.103518  3.437588  0.0013

D(LY_SA) -1.21343 0.308423  -3.93431  0.0003
D(LY_SA(-1)) -0.83998 0.322489  -2.60466  0.0126
D(LY_SA(-2)) -1.30512 0.346423  -3.76742  0.0005
D(LY_SA(-3)) -1.52119 0312841  -4.8625 0.0000
D(LYWMNF_SA) 0.107676  0.138349  0.778293  0.4407

D(LYWMNF SA(-1))  0.494792  0.157342  3.144692  0.0030
D(LYWMNF SA(-2))  0.459578  0.153484  2.994312  0.0045
D(LRER_SA_POS) 0.0772 0227771  0.338938  0.7363
D(LRER_SA_NEG) -0.58313  0.160026  -3.644 0.0007
D(LRER_SA_NEG(-1)) 0.303094  0.189508  1.599369  0.1171
D(LRER_SA NEG(-2)) 0.412564  0.184937 2.230836  0.0310
D(LRER_SA NEG(-3)) 0.319681  0.162101  1.972107  0.0551
CointEq(-1) -0.94463  0.118157  -7.99477  0.0000

CointEq = LTBMNF_SA - (-0.0779*LY_SA -0.4805*LYWMNF_SA -0.4448*LRER_SA_POS
-0.5678*LRER_SA_NEG + 7.2109)

Long Run Coefficients

Variable Coefficient  Std. Error  t-Statistic Prob.
LY_SA -0.077925 0.136863 -0.569365 0.5721
LYWMNF_SA -0.480541 0.257772 -1.864211  0.0691
LRER_SA POS -0.444765 0.117758 -3.776929  0.0005
LRER_SA NEG -0.567799 0.149767 -3.79121 0.0005
C 7.210909 1.316458 5.477506 0
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Table 5.12 ECM Model and Long Run Coefficients for Non-Linear Model: Mining

ARDL Cointegrating And Long Run Form

Dependent Variable: D(LTBMNG_SA), Selected Model: NARDL(4, 3, 2, 0, 0), Case 2: Restricted
Constant and No Trend Sample: 2002Q1 201804, Included observations: 64

Cointegrating Form

Variable
D(LTBMNG_SA(-1))
D(LTBMNG_SA(-2))
D(LTBMNG_SA(-3))
D(LY_SA)
D(LY_SA(-1)
D(LY_SA(-2))
D(LYWMNG_SA)
D(LYWMNG_SA(-1))
CointEq(-1)

Coefficient
0.248373
0.10261
0.227955
1.028166
-0.38711
1.560869
-0.45422
0.539126

-0.61628

Std. Error
0.106305
0.097653
0.098703
0.552615
0.602846
0.586297
0.212878
0.245839

0.095696

t-Statistic
2.336415
1.050762
2.309493
1.860547
-0.64214
2.662252
-2.13372
2.193001

-6.43994

Prob.

0.0235
0.2984
0.0251
0.0687
0.5237
0.0104
0.0378
0.0330

0.0000

EC = LTBMNG_SA - (-0.7104*LY_SA -1.6503*LYWMNG_SA + 1.9254*LRER_SA_POS -
0.0075*LRER_SA_NEG + 14.9438)

Long Run Coefficients

Variable Coefficient  Std. Error  t-Statistic Prob.

LY _SA -0.710351 0.405246  -1.752886  0.0858
LYWMNG_SA -1.650335 0.404292  -4.082035 0.0002
LRER_SA POS 1.925426 0.439369  4.382256 0.0001
LRER_SA NEG -0.007492 0.309675  -0.024193  0.9808
C 14.9438 2.665872  5.605597 0.0000

Table 5.13 ECM Model and Long Run Coefficients for Non-Linear Model: Agriculture

ARDL Cointegrating And Long Run Form, Dependent Variable: D(LTBAGC_SA), Selected
Model: NARDL(2, 0, 4, 4, 4), Case 2: Restricted Constant and No Trend Sample: 2002Q1
201804, Included observations: 63

Cointegrating Form

Variable Coefficient ~ Std. Error  t-Statistic Prob.

D(LTBAGC_SA(-1)) 0.405431 0.129183 3.138417 0.0030
D(LYWAGC_SA) -0.15963 0.186043 -0.85805 0.3955
D(LYWAGC_SA(-1)) 1.253055 0.376118 3.331549 0.0018
D(LYWAGC_SA(-2)) 0.559163 0.271671 2.05824 0.0455
D(LYWAGC_SA(-3)) 0.420774 0.215727 1.950487 0.0575
D(LRER_SA POS) -0.58301 0.924056 -0.63092 0.5314
D(LRER_SA POS(-1)) -0.69114 0.891006 -0.77568 0.4421
D(LRER_SA POS(-2)) -0.48901 0.866353 -0.56445 0.5753
D(LRER_SA POS(-3)) -1.82168 0.803894 -2.26607 0.0284
D(LRER_SA NEG) 0.023559 0.61723 0.038168 0.9697
D(LRER_SA NEG(-1)) 1.27317 0.682713 1.864869 0.0689
D(LRER_SA NEG(-2)) -0.9447 0.725395 -1.30233 0.1996
D(LRER_SA NEG(-3)) 1.47422 0.691505 2.131902 0.0386
CointEq(-1) -0.778191 0.138357 -5.624536  0.0000

CointEq = LTBAGC_SA - (0.3923*LY_SA -1.9352*LYWAGC_SA -0.5856*LRER_SA_POS
+ 0.1192*LRER_SA NEG + 11.9539)

Long Run Coefficients

Variable Coefficient  Std. Error  t-Statistic Prob.
LY_SA 0.392275 0.57527 0.681897 0.4989
LYWAGC SA -1.935233 0.477305 -4.054499  0.0002
LRER_SA POS -0.585577 0.321686 -1.820339  0.0755
LRER_SA NEG 0.119173 0.449133 0.265341 0.792
C 11.95391 2.581595 4.630437 0.0000

Table 5.14 ECM Model and Long Run Coefficients for Non-Linear Model: All 3 Sectors
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ARDL Cointegrating And Long Run Form, Dependent Variable: D(LTBALL_SA), Selected
Model: NARDL(3, 4, 3, 0, 0), Case 2: Restricted Constant and No Trend, Sample: 2002Q1
201804, Included observations: 64

Cointegrating Form
Variable Coefficient ~ Std. Error  t-Statistic Prob.
D(LTBALL_SA(-1)) 0.003634 0.10928 0.033252 0.9736
D(LTBALL_SA(-2)) 0.201994 0.11015 1.83381 0.0728

D(LY_SA) -0.71941  0.284408  -2.52948  0.0147
D(LY_SA(-1)) -0.71413 0305821  -2.33512  0.0237
D(LY_SA(-2)) -0.8381 0.290851  -2.88154  0.0059
D(LY_SA(-3)) -1.03253  0.303331  -3.40396  0.0013
D(LYWALL_SA) 0166127  0.159669  1.040449  0.3032

D(LYWALL_SA(-1))  0.405677 0.188331  2.154064  0.0362
D(LYWALL_SA(-2)) 0.462164 0.165968  2.784659  0.0076
CointEq(-1) -0.586356 0.091416  -6.414178  0.0000
CointEq = LTBALL_SA - (0.1397*LY_SA -0.4305*LYWALL_SA -0.6745*LRER_SA_POS -
0.6201*LRER SA NEG + 6.0239)

Long Run Coefficients

Variable Coefficient  Std. Error  t-Statistic Prob.
LY_SA 0.139676 0.176049 0.793392 0.4314
LYWALL SA -0.430534 0.390869 -1.101478 0.2761
LRER_SA POS -0.674492 0.13466 -5.008854 0
LRER_SA NEG -0.620124 0.161431 -3.841404  0.0004
C 6.023935 1.924578 3.130004 0.0029

The results obtained from cointegration analysis and bounds test estimations
should be tested, and diagnostic tests such as serial correlation (autocorrelation test),
heteroscedasticity test, normality test and Ramsey test should be performed. The

results for these tests are presented in the following section.

5.6. Diagnostic Tests
5.6.1. Serial Correlation
Breusch-Godfrey Serial Correlation LM Test is performed for testing the serial
correlation. The hypotheses for serial correlation are as follows:
Ho: There is no autocorrelation.
H1: There is autocorrelation.
If the probability value is greater than 5%, Ho is accepted, otherwise, that is if

the probability value is less than 5%, H1 is accepted.
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Table 5.15 Autocorrelation Test

Breusch-Godfrey Serial Correlation LM Test:

. F-statistic 1.624.824 | Prob. F(4,46) 0.0456
Manufacturing -

Obs*R-squared | 1.900.734 | Prob. Chi-Square(4) | 0.0177

Mining F-statistic 0.23281 | Prob. F(4,55) 0.9187

Linear Obs*R-squared | 1.098.881 | Prob. Chi-Square(4) | 0.8944

(Symmetric) . F-statistic 0.419618 | Prob. F(4,50) 0.7937
Agriculture -

Obs*R-squared | 2.111.146 | Prob. Chi-Square(4) | 0.7153

All 3 Sectors F-statistic 1.468.152 | Prob. F(4.,46) 0.2273

Obs*R-squared | 7.245.577 | Prob. Chi-Square(4) | 0.1235

. F-statistic 1.779.174 | Prob. F(5,37) 0.5762
Manufacturing -

Obs*R-squared | 9.722.118 | Prob. Chi-Square(5) | 0.3111

Mining F-statistic 1.762.104 | Prob. F(4,45) 0.1749

Non-Linear Obs*R-squared | 4.377.541 | Prob. Chi-Square(4) | 0.0873

(Asymmetric) . F-statistic 1.025.927 | Prob. F(4,45) 0.1749
Agriculture ;

Obs*R-squared | 5.861.945 | Proh. Chi-Square(4) | 0.0873

All 3 Sectors F-statistic 1.734.715 | Prob. F(Af’41) 0.2948

Obs*R-squared | 8.550.189 | Prob. Chi-Square(4) | 0.1371

The probability values for all models are greater than 5%. Therefore, Ho is
accepted for all models, meaning that there is no autocorrelation problem in the
models. In other words, LM test statistics show that the errors in the respective models

are not autocorrelated (Table 5.15).

5.6.2. Heteroscedasticity Test
Breusch-Pagan-Godfrey Heteroscedasticity tests are performed for testing the
heteroscedasticity. The hypotheses for heteroscedasticity are as follows:
Ho: There is no heteroscedasticity.
Hi: There is heteroscedasticity.
If the probability value is greater than 5%, Ho is accepted, otherwise, that is if

the probability value is less than 5%, Hj is accepted.
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Table 5.16 Heteroscedasticity Test

Breusch-Pagan-Godfrey Heteroskedasticity Test

F-statistic 1.624824 | Prob. F(13,50) 0.1096
Manufacturing | Obs*R-squared 19.00734 | Prob. Chi-Square(13) 0.1229
Scaled explained
SS 9.760953 | Prob. Chi-Square(13) 0.7134
F-statistic 2.006147 | Prob. F(6,59) 0.0791
Mining Obs*R-squared 11.1834 | Prob. Chi-Square(6) 0.0829
Scaled explained
Linear SS 12.0784 | Prob. Chi-Square(6) 0.0602
(Symmetric) F-statistic 1.514434 | Prob. F(10,54) 0.1452
Agriculture | Obs*R-squared 1.808081 | Prob. Chi-Square(10) 0.1545
Scaled explained
SS 8.094105 | Prob. Chi-Square(10) 0.8374
F-statistic 1.662833 | Prob. F(13,50) 0.0993
All 3 Sectors | Obs*R-squared 19.31776 | Prob. Chi-Square(13) 0.1136
Scaled explained
SS 9.599723 | Prob. Chi-Square(13) 0.7263
F-statistic 1.771279 | Prob. F(20,42) 0.0604
Manufacturing | Obs*R-squared 27.65952 | Prob. Chi-Square(20) 0.0902
Scaled explained
SS 10.88771 | Prob. Chi-Square(20) 0.9276
F-statistic 1.577078 | Prob. F(13,49) 0.1239
Mining Obs*R-squared 18.61123 | Prob. Chi-Square(13) 0.1357
Scaled explained
Non-Linear SS 11.58171 | Prob. Chi-Square(13) 0.5622
(Asymmetric) F-statistic 0.667572 | Prob. F(13,49) 0.8229
Agriculture Obs*R-squared 13.5144 | Prob. Chi-Square(13) 0.7602
Scaled explained
SS 4.558703 | Prob. Chi-Square(13) 0.9994
F-statistic 1.693764 | Prob. F(17,45) 0.0878
All 3 Sectors | Obs*R-squared 20.87136 | Prob. Chi-Square(17) 0.105
Scaled explained
SS 9.905436 | Prob. Chi-Square(17) 0.7691

The probability values for all models are greater than 5%. Therefore, Ho is

accepted for all models, meaning that there is no heterocedasticity problem in the

models. In other words, Breusch-Pagan-Godfrey Heteroskedasticity Test statistics

show that no heterocedasticity was observed in the models (Table 5.16).
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5.6.3. Normality Test

Jarquera-Bera test is performed for testing the normality. The hypotheses for

normality are as follows:

Ho: Residuals are normally distributed

H1: Residuals are not normally distributed

If the probability value is greater than 5%, Ho is accepted, otherwise, that is if

the probability value is less than 5%, Hj is accepted.
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Figure 5.1 Normality Test for Linear Model for Manufacturing
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Figure 5.2 Normality Test for Linear Model for Mining
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Figure 5.8 Normality Test for Non-Linear Model for All 3 Sectors
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The probability values for all models are greater than 5%. Therefore, Ho is
accepted for all models, meaning that residuals are normally distributed. In other

words, the model errors correspond to normal distribution (Figures 5.1-5.8).

5.6.4. Ramsey Test
Ramsey RESET test is performed for testing the misspecification. The
hypotheses for misspecification are as follows:
Ho: Model is not misspecified
H1: Model is misspecified
If the probability value is greater than 5%, Ho is accepted, otherwise, that is if
the probability value is less than 5%, H1 is accepted.

Table 5.17 Ramsey RESET Test for Linear Models

Specification: LTBMNG_SA LTBMNG_SA(-1) LY_SALY_SA(-1)
LY SA(-2) LY SA(-3) LY SA(-4) LY SA(-5) LYWMNG_SA LRER SA C

Omitted Variables: Squares of fitted values

Value df Probability
Equation: t-statistic 0,780112 49 0,4391
ARDL1 F-statistic 0,608574 (1,49) | 0,4391
(Manufacturing) | F-test summary:
Sumof Sq. | df Mean Squares
Test SSR 0,001193 1 0,001193
Restricted SSR 0,097274 50 0,001945
Unrestricted SSR | 0,09608 49 0,001961

Specification: LTBMNG_SA LTBMNG_SA(-1) LY_SA LY _SA(-1)
LY _SA(-2) LYWMNG_SA LRER SAC

Omitted Variables: Squares of fitted values

Value df Probability
Equation: t-statistic 1.815672 | 52 0.0752
ARDL2 F-statistic 3.296665 | (1,52) | 0.0752
(Mining) F-test summary:
Sum of Sg. | df Mean Squares
Test SSR 0.028695 1 0.028695
Restricted SSR 0.481312 53 0.009081
Unrestricted SSR | 0.452618 52 0.008704

Specification: LTBAGC_SA LTBAGC_SA(-1) LTBAGC_SA(-2) LY_SA
LYWAGC_SA LYWAGC_SA(-1) LYWAGC_SA(-2) LRER_SA LRER_SA(-
1) LRER_SA(-2) LRER SA(-3) C

Omitted Variables: Squares of fitted values

Equation: Value df Probability
ARDL3 t-statistic 0,791966 53 0,4319
(Agriculture) F-statistic 0,627211 (1,53) | 0,4319
F-test summary:
SumofSq. | df Mean Squares
Test SSR 0,015156 1 0,015156
Restricted SSR 1,29588 54 0,023998
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Unrestricted SSR

| 1,280723

| 53

| 0,024165

Equation:
ARDLA4 (All 3
Sectors)

Specification: LTBALL_SA LTBALL_SA(-1) LTBALL_SA(-2)
LTBALL_SA(-3) LY_SA LY_SA(-1) LY_SA(-2) LY_SA(-3) LY_SA(-4)
LYWALL_SA LYWALL_SA(-1) LYWALL_SA(-2) LYWALL_SA(-3)

LRER SAC
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0,50002 49 0,6193
F-statistic 0,25002 (1,49) | 0,6193
F-test summary:

Sumof Sg. | df Mean Squares
Test SSR 0,00034 1 0,00034
Restricted SSR 0,066903 50 0,001338
Unrestricted SSR | 0,066564 49 0,001358

Table 5.18 Ramsey RESET Test for Non-Linear Models

Equation:
NARDL1
(Manufacturing)

Specification: LTBMNF_SA LTBMNF_SA(-1) LTBMNF_SA(-2)
LTBMNF_SA(-3) LY _SALY_SA(-1) LY_SA(-2) LY_SA(-3) LY_SA(-4)
LYWMNF_SA LYWMNF_SA(-1) LYWMNF_SA(-2) LYWMNF_SA(-3)
LRER_SA_POS LRER_SA_POS(-1) LRER_SA_NEG LRER_SA_NEG(-1)
LRER SA_NEG(-2) LRER_SA_ NEG(-3) LRER_SA_NEG(-4) C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0,996889 42 0,3245
F-statistic 0,993788 (1,42) | 0,3245
F-test summary:

Sum of Sq. | df Mean Squares
Test SSR 0,001804 1 0,001804
Restricted SSR 0,078048 43 0,001815
Unrestricted SSR | 0,076244 42 0,001815

Specification: LTBMNG_SA LTBMNG_SA(-1) LTBMNG_SA(-2)
LTBMNG_SA(-3) LTBMNG_SA(-4) LY_SA LY_SA(-1) LY_SA(-2)
LY_SA(-3) LYWMNG_SA LYWMNG_SA(-1) LYWMNG_SA(-2)
LRER_SA _POS LRER_SA_NEG C

Omitted Variables: Squares of fitted values

(Agriculture)

Equation: Value df Probability
NARDL?2 t-statistic 0.909337 49 | 0.3676
(Mining) F-statistic 0.826895 | (1,49) | 0.3676
F-test summary:
SumofSq. | df Mean Squares
Test SSR 0.007604 1 | 0.007604
Restricted SSR 0.458192 50 | 0.009164
Unrestricted SSR 0.450589 49 | 0.009196
Specification: LTBAGC_SA LTBAGC_SA(-1) LTBAGC_SA(-2) LY_SA
LYWAGC_SA LYWAGC_SA(-1) LYWAGC_SA(-2) LYWAGC_SA(-3)
LYWAGC_SA(-4) LRER_SA_POS LRER_SA_POS(-1) LRER_SA_POS(-2)
) LRER_SA_POS(-3) LRER_SA _POS(-4) LRER_SA_NEG LRER_SA_NEG(-
i%sg?_ngj 1) LRER_SA NEG(-2) LRER_SA NEG(-3) LRER_SA NEG(-4) C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 1,238657 43 0,2222
F-statistic 1,534272 (1,43) | 0,2222
F-test summary:
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Sumof Sg. | df Mean Squares
Test SSR 0,027345 1 0,027345
Restricted SSR 0,793717 44 0,018039
Unrestricted SSR | 0,766372 43 0,017823

Specification: LTBALL_SA LTBALL_SA(-1) LTBALL_SA(-2)
LTBALL_SA(-3) LY_SA LY_SA(-1) LY_SA(-2) LY_SA(-3) LY_SA(-4)
LYWALL_SA LYWALL_SA(-1) LYWALL_SA(-2) LYWALL_SA(-3)
LRER_SA_POS LRER_SA_NEG C

Omitted Variables: Squares of fitted values

Equation: Value df Probability
NARDLA4 (All 3 [ t-statistic 0,657678 48 0,5139
Sectors) F-statistic 0,43254 (1,48) | 0,5139
F-test summary:
Sum of Sg. | df Mean Squares
Test SSR 0,000596 1 0,000596
Restricted SSR 0,066703 49 0,001361
Unrestricted SSR | 0,066108 48 0,001377

According to the reset test that tests for the presence of specification errors in
the models, the probability values for all models are greater than 5%. Therefore, Ho is
accepted for all models, meaning that there is no specification error in the models. In

other words, the models are not misspecified (Tables 5.17-5.18).

5.6.5. Stability Condition

In order to fully trust the results of the models, it is necessary to check whether
the models are stable. Model stability control can be performed by two techniques,
such as the Cumulative Sum test (CUSUM) and the Cumulative Sum of Square test
(CUSUMQ). CUSUM helps to check for a systematic change in regression
coefficients. CUSUMQ allows to determine whether there is a sudden change in
regression coefficients (Peseran, 1997). The hypotheses for both tests are:

Ho: All regression coefficients in the model are stable.

H1: All regression coefficients in the model are not stable.

If the blue line in the graph is between red dashed lines, Ho is accepted, ie all
coefficients in the model are considered stable. However, if the blue line goes beyond
the area between the two red lines, Ho is rejected (therefore Hi is accepted) (Beyai,
2018: 43).
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Figure 5.9 CUSUM Test for Linear (left) and Non-Linear (right) Models for Manufacturing
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Figure 5.10 CUSUM Test for Linear (left) and Non-Linear (right) Models for Mining
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Figure 5.11 CUSUM Test for Linear (left) and Non-Linear (right) Models for Agriculture
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Figure 5.12 CUSUM Test for Linear (left) and Non-Linear (right) Models for All 3 Sectors
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Figure 5.14 CUSUMQ Test for Linear (left) and Non-Linear (right) Models for Mining
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According to the CUSUM tests (Figures 5.9-12) and CUSUMAQ tests (Figures
5.13-16), all blue lines are between red dashed lines. Therefore, Ho is accepted for all
models, meaning that all regression coefficients in the models are stable. In other
words, according to CUSUM and CUSUMQ tests of model errors, it is observed that

the model errors are consistent with the condition of stability (Figures 5.9-5.16).

5.7. Interpretation of Results
The interpretation of the results will be presented under 2 groups: (1) Short-

term and (2) long-term effects of real exchange rate on the trade balances.

5.7.1. Short-term Effects
Short-term effects will be presented under linear and non-linear cases.

5.7.1.1. Short-term Effects in Linear Case

Short-term effects in linear case are interpreted from the first part (Cointegrated
Form) of Tables 5.7-5.10.

As seen in Table 5.7, which shows effects on manufacturing trade balance in
linear case, the domestic income has negative effects on manufacturing trade balance
in short term in 0.01 significance simultaneously with no lag and in delay with 1, 2
and 3 lags. The manufacturing world incomes and with 1 and 2 lags have positive
effects on manufacturing trade balance in short term and significant (p<0.01).
Furthermore, manufacturing trade balance with 1 lag and 2 lags have also positive
effects on manufacturing trade balance. In the selected ARDL model (3, 4, 3, 0),
optimal lag of exchange rate is 0. Thus, D(LRER SA) does not appear in the error
correction estimation. Finally, the value of the ECT [(the coefficient of CointEq(-1)]
suggested by ARDL(3, 4, 3, 0) model is -0.8427 and significant (p<0.01). This
indicates that, approximately 84% of deviation from equilibrium is corrected every
quarter period after disequilibrium in the short-run.

As seen in Table 5.8, which shows effects on mining trade balance in linear
case, the domestic income has effects on mining trade balance in short term in positive

direction simultaneously in 0.10 significance and in positive direction in delay with 1
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lag in 0.01 significance. In the selected ARDL model (1, 2, 0, 0), optimal lag of
exchange rate is 0. Thus, D(LRER SA) does not appear in the error correction
estimation. The value of the ECT suggested by ARDL(1, 2, 0, 0) model is -0.1949
and significant (p<0.01). This indicates that, approximately 19% of deviation from
equilibrium is corrected every quarter period after disequilibrium in the short-run.

As seen in Table 5.9, which shows effects on agricultural trade balance in linear
case, the world income has effects on agricultural trade balance in short term in
negative direction simultaneously in 0.10 significance and in positive direction in
delay with 1 lag in 0.01 significance. The trade balance with 1 lag has positive effect
on agricultural trade balance in short term and significant (p<0.05). The real effective
exchange rate has no significant short-term effect on agricultural trade balance.
Finally, the value of the ECT suggested by ARDL(2, 0, 2, 3) model is -0.5745 and
significant (p<0.01). This indicates that, approximately 57% of deviation from
equilibrium is corrected every quarter period after disequilibrium in the short-run.

As seen in Table 5.10, which shows effects on overall 3 sectors’ trade balance
in linear case, the domestic income has negative effects on overall 3 sectors’ trade
balance in short term in 0.01 significance simultaneously with no lag and in delay with
2 and 3 lags and in 0.05 significance in delay with 1 lag. The overall 3 sectors’ world
incomes with 1 and 2 lags have positive effects on overall 3 sectors’ trade balance in
short term in 0.01 significance. Furthermore, overall 3 sectors’ trade balance with 2
lags has also positive effects on overall 3 sectors’ trade balance. In the selected ARDL
model (3, 4, 3, 0), optimal lag of exchange rate is 0. Thus D(LRER SA) does not appear
in the error correction estimation. Finally, the value of the ECT suggested by ARDL (3,
4, 3, 0) model is -0.5849 and significant (p<0.01). This indicates that, approximately
87% of deviation from equilibrium is corrected every quarter period after

disequilibrium in the short-run.

5.7.1.2. Short-term Effects in Non-Linear Case

Short-term effects in non-linear case are interpreted from the first part
(Cointegrated Form) of Tables 5.11-5.14.

As seen in Table 5.11, which shows effects on manufacturing trade balance in
non-linear case, the domestic income has negative effects on manufacturing trade

balance in short term in 0.01 significance simultaneously, i.e. with no lag, and in delay
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with 2 and 3 lags and in 0.05 significance in delay with 1 lag. The manufacturing world
incomes and with 1 and 2 lags have positive effects on manufacturing trade balance in
short term in 0.01 significance. The manufacturing trade balance with 1 lag and 2 lags
have also positive effects on manufacturing trade balance. The negative shocks of real
exchange rate have negative effects on manufacturing trade balance in short term in
0.01 significance simultaneously and in delay with 2 lags in 0.05 significance and with
3 lags in 0.10 significance. Finally, the value of the ECT, i.e., the coefficient of
CointEq(-1), suggested by ARDL(3, 4, 3, 1, 4) model is -0.9446 and significant. This
indicates that, approximately 94% of deviation from equilibrium is corrected every
quarter period after disequilibrium in the short-run. Since in our study, the decrease in
the exchange rate means depreciation of TL, and depreciation theoretically means an
improvement in trade balance, that is increase in TB in our study. However, our
findings show there exists both negative and positive effects on trade balance in
Turkish manufacturing sector in short term in non-linear case. On the other hand, the
theoretical studies indicates that the external depreciation of the national currency may
show a downward effect in trade balance for a short time and then an upward
(improvement) effect in the long run right after the moment of impact on foreign trade
balance, thus a curve resembling the letter j may be formed, and this is called the J
curve effect (Bahmani-Oskooee, M. & Ratha, 2004; Bahmani-Oskooee, & Hegerty,
2010). Summarily, as we observed some positive effects of real exchange rate on the
manufacturing trade balance in short term, this may be a sign of j-curve effect. Thus,
if we also observe any negative effect of real exchange rate on manufacturing trade
balance in the long term, we’ll evaluate that there is a j-curve effect of real exchange
rate on manufacturing trade balance in Turkey. Similarly, as we observed some
negative effects of real exchange rate on the manufacturing trade balance in short term,
this may be a sign of reverse j-curve effect. Thus, if we also observe any positive effect
of real exchange rate on agricultural trade balance in the long term, we’ll evaluate that
there is a reverse j-curve effect of real exchange rate on agricultural trade balance in
Turkey. We will again discuss and finalize this situation later in Chapter V1.

As seen in Table 5.12, which shows effects on mining trade balance in non-
linear case, the domestic income has effects on mining trade balance in short term in
0.10 significance in positive direction simultaneously and in 0.05 significance in
positive direction in delay with 2 lags. The world income has effects on mining trade

balance in short term in negative direction simultaneously and in positive direction in
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delay with 1 lag both in 0.05 significance. Furthermore, the mining trade balance has
also effects on mining trade balance in short term in positive direction with 1 lag and
3 lags in 0.05 significance. In the selected ARDL model (4, 3, 2, 0, 0), optimal lags of
positive and negative shocks of exchange rate are 0. Thus, D(LRER SA POS) and
D(LRER SA NEG) do not appear in the error correction estimation. Finally, the value
of the ECT suggested by ARDL(4, 3, 2, 0, 0) model is -0.6162 in 0.01 significance.
This indicates that, approximately 61% of deviation from equilibrium is corrected
every quarter period after disequilibrium in the short-run.

As seen in Table 5.13, which shows effects on agricultural trade balance in
non-linear case, the agricultural world incomes with 1 lag, 2 lags and 3 lags have
positive effects on agricultural trade balance in short term in 0.01, 0.05 and 0.10
significances respectively. The positive shocks of real exchange rate have negative
effects on agricultural trade balance in short term in 0.05 significance in delay with 3
lags. The negative shocks of real exchange rate have positive effects on agricultural
trade balance in short term in delay with 1 lag in 0.10 significance and with 3 lags in
0.05 significance. Furthermore, the agricultural trade balance has also effects on
agricultural trade balance in short term in positive direction with 1 lag in 0.01
significance. Finally, the value of the ECT suggested by ARDL(2, 0, 4, 4, 4) model is
-0.7781 and significant (p<0.01). This indicates that, approximately 77% of deviation
from equilibrium is corrected every quarter period after disequilibrium in the short-
run. Since in our study, the decrease in the exchange rate means depreciation of TL,
and depreciation theoretically means an improvement in trade balance, that is increase
in TB in our study. However, our findings show there exists both negative and positive
effects on trade balance in Turkish agriculture sector in short term in non-linear case.
On the other hand, the theoretical studies indicates that the external depreciation of the
national currency may show a downward effect in trade balance for a short time and
then an upward (improvement) effect in the long run right after the moment of impact
on foreign trade balance, thus a curve resembling the letter j may be formed, and this
is called the J curve effect (Bahmani-Oskooee, M. & Ratha, 2004; Bahmani-Oskooee,
& Hegerty, 2010). Summarily, as we observed some positive effects of real exchange
rate on the agricultural trade balance in short term, this may be a sign of j-curve effect.
Thus, if we also observe any negative effect of real exchange rate on agricultural trade
balance in the long term, we’ll evaluate that there is a j-curve effect of real exchange

rate on agricultural trade balance in Turkey. Similarly, as we observed some negative
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effects of real exchange rate on the agricultural trade balance in short term, this may
be a sign of reverse j-curve effect. Thus, if we also observe any positive effect of real
exchange rate on agricultural trade balance in the long term, we’ll evaluate that there
is a reverse j-curve effect of real exchange rate on agricultural trade balance in Turkey.

We will again discuss and finalize this situation later in Chapter V1.

5.7.2. Long-term Effects

Long-term effects will be presented under linear and non-linear cases.

5.7.2.1. Long-term Effects in Linear Case

Long-term effects in linear case are interpreted from the second part (Long Run
Coefficients) of Tables 5.7-5.10.

As seen in Table 5.7, which shows effects on manufacturing trade balance in
linear case, the long-term coefficient of domestic income is positive but not significant.
The long-term coefficient of manufacturing world income is negative but not
significant. The real exchange rate has long-term negative and significant (p<0.01)
effect on manufacturing trade balance. The coefficient is approximately -0.4693 and
significant which means that when exchange rate depreciates by %1, the
manufacturing trade balance improves by 0.46 percent. This is theoretically expected.

As seen in Table 5.8, which shows effects on mining trade balance in linear
case, the long-term coefficient of domestic income is positive and significant (p<0.01).
The long-term coefficient of mining world income is negative and significant (p<0.10).
The long-term coefficient of real exchange rate is positive but not significant
(p=0.1071).

As seen in Table 5.9, which shows effects on agricultural trade balance in linear
case, the long-term coefficient of domestic income is negative and significant
(p<0.01). The long-term coefficient between agricultural world income and
agricultural trade balance is negative and significant (p<0.10). The long-term
coefficient between real exchange rate agricultural trade balance is negative but not
significant (p=0.7385).

As seen in Table 5.10, which shows effects on overall 3 sectors’ trade balance

in linear case, the long-term coefficient of domestic income is positive but not
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significant. The long-term coefficient of overall 3 sectors” world income is negative
but not significant. The real exchange rate has long-term negative effect on overall 3
sectors’ trade balance in 0.01 significance. The coefficient is approximately -0.6598
and significant (p<0.01) which means that when exchange rate appreciates by %1, the
overall 3 sectors’ trade balance deteriorates by 0.65 percent. This is theoretically

expected.

5.7.2.2. Long-term Effects in Non-Linear Case

Long-term effects in non-linear case are interpreted from the second part (Long
Run Coefficients) of Tables 5.11-5.14.

As seen in Table 5.11, which shows effects on manufacturing trade balance in
non-linear case, the long-term coefficient of domestic income is negative but not
significant. The manufacturing world income has negative effect on manufacturing
trade balance in long term in 0.10 significance. Both the positive and negative shocks
of real exchange rate have negative effects on manufacturing trade balance in long
term in 0.01 significance. The coefficient for positive shocks is approximately -0.4447
and significant which means that when the positive shocks of exchange rate
appreciates by %1, the manufacturing trade balance deteriorates by 0.44 percent.
Similarly, the coefficient for negative shocks is approximately -0.5677 which means
that when the negative shocks of exchange rate depreciates by %1, the manufacturing
trade balance improves by 0.56 percent. This is theoretically expected.

As seen in Table 5.12, which shows effects on mining trade balance in non-
linear case, the long-term coefficient of domestic income is negative and significant.
Similarly, the long-term coefficient of mining world income is negative and significant
(p<0.01). The positive shocks of real exchange rate have positive effects on mining
trade balance in long term in 0.01 significance. The coefficient is approximately
+1.9254 and significant which means that when the positive shocks of exchange rate
appreciates by %1, the mining trade balance improves by 1.92 percent. Theoretically
it is expected that mining trade balance improves as a result of depreciation of TL.
However, the findings show the opposite for mining sector. We will discuss this in
Chapter VI.

As seen in Table 5.13, which shows effects on agricultural trade balance in

non-linear case, the long-term coefficient of domestic income is positive but not
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significant (p=0.4989). The long-term coefficient of agricultural world income is
negative and significant (p<0.01). The positive shocks of real exchange rate have
negative effects on agricultural trade balance in long term in 0.10 significance. The
coefficient of positive shocks of real exchange rate is approximately -0.5855 and
significant (p<0.10) which means that when the positive shocks of exchange rate
appreciates by %1, the agricultural trade balance deteriorates by 0.58 percent. This is
theoretically expected.

As seen in Table 5.14, which shows effects on overall 3 sectors’ trade balance
in non-linear case, the long-term coefficient of domestic income is positive but not
significant (p=0.4314). The long-term coefficient of overall 3 sectors’ world income
is negative but not significant (p=0.2761). The positive and negative shocks of real
exchange rate have negative effects on overall 3 sectors’ trade balance in long term
both in 0.01 significance and simultaneously. The coefficient of positive shocks of real
exchange rate is approximately -0.6744 and significant (p<0.01) which means that
when the positive shocks of exchange rate increase by %1, the overall 3 sectors’ trade
balance deteriorates by 0.67 percent. The coefficient of negative shocks of real
exchange rate is approximately -0.6201 and significant which means that when the
negative shocks of exchange rate depreciates by %1, the overall 3 sectors’ trade
balance improves by 0.62 percent. The findings for LRER SA _POS and LRER
SA_NEG are theoretically expected.
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CHAPTER VI

SUMMARY AND CONCLUSION

The findings of the research aiming to find the effects of real exchange rate on
the trade balances of Turkish manufacturing, mining and agriculture sectors as well as
the trade balance of the sum of these three sectors (overall 3 sectors) in the short and
long terms in the linear and non-linear cases, are summarized in Tables 6.1-6.4.

Table 6.1 summarizes the significant effects of real exchange rate on foreign
trade balances.

Table 6.1 The Summary Table for Significant Effects of Real Exchange Rate on the Trade
Balances of Manufacturing, Mining, Agriculture and Overall 3 Sectors in the Short and Long
term in Linear and Non-Linear Cases in Turkey

Short-term Long-term
Linear Non-Linear Linear Non-Linear
POS | NEG POS NEG POS POS NEG
RER n/a n/a n/a n/a n/a n/a
RER+ n/a n/a n/a
Manufacturing
RER- n/a n/a p<0,05 !n (-2), - n/a
p<0,10 in (-3).
RER n/a n/a n/a n/a
Mining RER+ n/a n/a n/a
RER- n/a n/a n/a n/a
RER n/a n/a n/a n/a
RER+ n/a n/a p<0,05 n/a n/a p<0,10
Agriculture in (-3).
RER- n/a n/a p<0,10in (-1), n/a n/a
p<0,05 in (-3).
RER n/a n/a n/a n/a n/a n/a
All 3 Sectors RER+ n/a n/a n/a n/a
RER- n/a n/a n/a n/a

n/a associated with RER in linear case means that D(RER) is not included in the estimation because optimal lag of
the RER in ARDL model is zero. (-1): 1-quarter lag; (-2): 2-quarter lag; (-3): 3-quarter lag; (-4): 4-quarter lag; n/a:
Not applicable; RER: RER changes; RER+=RER(POS): RER changes in positive direction; RER-=RER(NEG):
RER changes in negative direction. Green colours indicate significance.
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According to Table 6.1:

¢ Real exchange rate has significant effects on manufacturing trade balance

in delay with 2 lags in p<0.05 and with 3 lags in p<0.10 significance for
RER- in positive direction and with no lag in p<0.01 for RER- in negative
direction in short term with p<0.01 both for RER+ and RER- in long term
in non-linear case and with p<0.01 for RER in long term in linear case in
negative direction. It has “no short-term effect in linear case” or “no positive
effect in the long term” on manufacturing trade balance.

Real exchange rate has significant positive effects on mining trade balance
in long term with p<0.01 for RER+ in non-linear case.

Real exchange rate has significant effects in delay with 1 lag in p<0.10 and
with 3 lags in p<0.05 significance for RER- in positive direction and in delay
with 3 lags in p<0.05 for RER+ in short term with p<0.10 for RER+ in long
term in negative direction in non-linear case on agriculture trade balance.

Real exchange rate has significant negative effects on overall 3 sectors’

trade balance with p<0.01 both for RER+ and RER- in non-linear case and
for RER in linear case in long term. It has no short-term effect or no positive

effect on overall 3 sectors’ trade balance.

Table 6.2 summarizes the significant effects of real exchange rate on foreign

trade balances.

Table 6.2 The Summary Table for Significant Effects of Real Exchange Rate

Short-term Long-term
Linear Non-Linear Linear Non-Linear
Manufacturing NO
Mining NO NO NO
Agriculture NO YES** NO YES*
All 3 Sectors NO NO

YES*: p<0.10 = There is significant effect; YES**: p<0.05 = There is significant effect; YES***: p<0.01 = There
is significant effect; Significant effects include any kind of RER changes (RER or RER* or RERY);
RER*=RER(POS); RER"=RER(NEG); NO: There is no significant effect. Green colours indicate significance.

According to Table 6.2, the real exchange rate has no short-run effect in any of

trade balances in linear case. It has significant short-run effect only on trade balances

for manufacturing and agriculture in non-linear case. As for long-run effect, in linear

case it has significant effect only on manufacturing trade balance and overall trade
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balance. In non-linear case, the real exchange rate has significant long-run effect on
all four trade balances.
Table 6.3 summarizes the direction of significant effects of real exchange rate

on foreign trade balances.

Table 6.3 The Summary Table for the Direction of Significant Effects

Short-term Long-term
Linear Non-Linear Linear Non-Linear
Manufacturing o effe
Mining o effe 0 effe 0 effe
Agriculture o effe NEG**, POS**, POS* o effe NEG*
All 3 Sectors o effe 0 effe

*: p<0.10; **: p<0.05; ***: p<0.01; RER: Meaning any kind of RER changes (RER or RER+ or RER-); POS:
Effect in the same direction; NEG: Effect in the opposite direction; no effect: no significant effect; Note: All effects
in the above table mean the effect of real exchange rate on related trade balance. Red colour indicates insignificance.
Green colours indicate significance.

According to Table 6.3, the real exchange rate has both negative and positive

effects in the short-term on manufacturing and agriculture trade balances in non-linear

case. Except for the positive effect on mining trade balance, the real exchange rate has

negative effects in long-term on the trade balances in linear and non-linear cases.
Table 6.4 summarizes the evaluation of j-curve and reverse j-curve effect of

real exchange rate on foreign trade balances.

Table 6.4 The Summary Table for the Evaluation of J-Curve and Reverse J-Curve Effect

EVALUATION
Short Long Short-Long Short-Long
term term Effect Pairs
Reverse
J-curve J-curve
RER effect on POS | NEG | POS | NEG POS-NEG NEG-POS
Manufacturing TB | YES | YES YES | POS-NEG,
NEG-NEG
Mining TB YES ....-.POS
Agriculture TB YES | YES YES | POS-NEG,
NEG-NEG
All 3 Sectors TB YES ......-NEG

TB: Trade Balance; YES: There is significant effect; NO: There is NO significant effect; POS: Positive Effect;
NEG: Negative Effect; POS-NEG pair means there is a j-curve effect (as the effect is in the same direction [POS]
with the change direction of local currency in the short time, while in the opposite direction [NEG] in the short
time, causing a j letter in the graph); NEG-POS pair means there is a REVERSE j-curve effect (as the effect is in
the opposite direction [NEG] with the change direction of local currency in the short time, while in the same
direction [POS] in the long time, causing a reverse j letter in the graph); Decrease in RER means depreciation of
local currency (Turkish Liras); Increase in RER means appreciation of local currency (Turkish Liras). Red colour
indicates insignificance. Green colour indicates significance.
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According to Table 6.4, the directions of short and long-term effects of real
exchange rate on the trade balances of manufacturing and agriculture sectors are the
same, which is POS-NEG and NEG-NEG. Since the real exchange rate has no
significant effect on trade balances of both mining sector and overall 3 sectors, there
IS no significant short-long effect pairs for these. In other words, the real exchange rate
has just effect in long-term on the trade balances of mining sector and overall 3 sectors,
which leads to no possibility of observing any j-curve or reverse j-curve. Regarding to
the short-term positive and long-term negative effects of real exchange rate on the
trade balances of manufacturing and agriculture sectors, that is POS-NEG short-long
effect pairs, we can interpret that there is a j-curve effect of real exchange rate on trade
balances of manufacturing and agriculture sectors in Turkey. As we observe no NEG-
POS short-long effect pair, we can say that there is no reverse j-curve effect on the
trade balances of manufacturing, mining, agriculture sectors and overall 3 sectors in
Turkey.

Regarding to the j-curve effect of real exchange rate on the trade balance of
manufacturing sector, we can say that when the value of real effective exchange rate
decreases (here the depreciation of TL and valid for the negative shocks of real
exchange rate) the trade balance of manufacturing sector also decreases in short-term
in delay with 2 or 3 lags, then increases in long-term. The effect of real exchange rate
on the trade balance of manufacturing sector is not limited with j-curve effect. When
local currency depreciates, the real exchange rate itself (not positive or negative
shocks) has negative effect on the manufacturing trade balance in the long-term, which
means that the depreciation of TL leads an improvement on the manufacturing trade
balance. Similar situation is valid for the effects of positive shocks of real exchange
rate on the manufacturing trade balance in Turkey.

Regarding to the j-curve effect of real exchange rate on the trade balance of
agriculture sector, we can say that when local currency depreciates, the trade balance
of agriculture sector also decreases in short-term in delay with 1 or 3 lags, then
increases for the positive shocks of real exchange rate in long-term. The effect of real
exchange rate on the trade balance of agriculture sector is not limited with j-curve
effect. When the value of real effective exchange rate increases (here the appreciation
of TL and valid for the positive shocks of real exchange rate with 3 lags), it has
negative effect on the agriculture trade balance in the short- and long-term, which

means that the appreciation of TL leads a deterioration on the agricultural trade
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balance. No significant effect of real exchange rate itself (not positive or negative
shocks) is observed on the agricultural trade balance in Turkish market.

Regarding to the positive effect of real exchange rate on mining trade balance,
this effect is limited with the positive shocks of real exchange rate, non-linear case and
in long-term. This means that when positive shocks in real exchange rate is observed
(here the appreciation of TL), the mining trade balance improves. This may stem from
the highly import oriented structure of mining sector in Turkey.

Regarding to the negative effect of real exchange rate on overall 3 sectors’ trade
balance, this effect is limited in long-term. The positive and negative shocks of real
exchange rate have negative effects on overall 3 sectors’ trade balance in long-term in
non-linear case. The real exchange rate itself (not positive and negative shocks of it)
has also negative effects on overall 3 sectors’ trade balance in long-term but in linear
case. This means that when positive shocks of real exchange rate (means appreciation
of TL) is observed, the overall 3 sectors’ trade balance deteriorates. Similarly, when
negative shocks of real exchange rate (means depreciation of TL) is observed, the
overall 3 sectors’ trade balance improves. Similarly, when real exchange rate itself
(not positive and negative shocks of it) appreciates or depreciates, the overall 3 sectors’
trade balance deteriorates or improves respectively. That is, the effect of real exchange
rate on the overall 3 sectors’ trade balance is always in negative (opposite) direction

regardless of the real exchange rate’s positive or negative shocks or itself.
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APPENDICES

APPENDIX A: Data Used for the Research

LTBMNF_SA

LYWMNF_SA

LYMNG_SA

YWAGC_SA

LYWALL_SA

2002Q1

4,6762

N
al
o
(Lo}
N

1

4,6427

4,3653

4,5826

2002Q2

4,6354

N
(o]
=
[{e)
]

1

4,4451

4,6260

4,6166

2002Q3

4,6419

4,5951

4,4713

4,5415

4,5805

2002Q4

4,5570

4,5550

4,6449

5,1034

4,5932

4,5691

4,6086

4,5294

4,3736

4,5939

2003Q1

4,4911

4,6464

4,4987

4,8947

4,6267

4,5796

4,6231

4,6583

4,4428

4,6130

2003Q2

4,5924

4,6390

4,5358

4,2688

4,6303

4,5861

4,6016

4,5397

4,6575

4,6052

2003Q3

4,6889

4,6042

4,6428

4,2229

4,5996

4,6185

4,5946

4,6135

4,7827

4,6097

2003Q4

4,6406

4,5238

4,6905

4,6011

4,5605

4,6355

4,6014

4,6077

4,4411

4,5921

2004Q1

4,6638

4,4907

4,7865

4,3457

4,5058

4,6710

4,6027

4,6538

4,5267

4,5945

2004Q2

4,6288

4,5291

4,6933

4,4935

4,5589

4,6949

4,6484

4,6260

4,5915

4,6394

2004Q3

4,6144

4,5540

4,6788

4,3817

4,5740

4,7022

4,6258

4,7197

4,7081

4,6255

2004Q4

4,6316

4,5317

4,7541

4,6194

4,5660

4,7105

4,5674

4,6820

4,5796

4,5671

2005Q1

4,6730

4,5244

4,7572

4,6816

4,5433

4,7602

4,5778

47974

4,5923

4,5838

2005Q2

4,6963

4,5178

4,5997

4,4577

4,5212

4,7673

4,6126

4,7102

4,5786

4,6034

2005Q3

4,7421

4,5201

4,4355

4,5598

4,5065

4,7813

4,6004

4,8312

4,5977

4,6004

2005Q4

4,7867

4,5153

4,4589

4,7054

4,5074

48114

4,5994

4,7749

4,6322

4,6031

2006Q1

4,7699

4,4854

4,4966

4,7242

4,4706

4,8281

4,6551

4,7644

4,4423

4,6391

2006Q2

4,6965

4,4783

4,5930

4,8060

4,4610

4,8583

4,5840

4,7902

4,4676

4,5768

2006Q3

4,6657

4,5152

4,6026

4,7636

4,4991

4,8447

4,5952

4,7334

4,6466

4,5917

2006Q4

4,7118

4,5532

4,6295

4,7157

4,5353

48711

4,5986

4,8344

4,7682

4,6120

2007Q1

4,7101

45511

4,7823

4,4451

4,5297

4,9022

4,5757

4,7999

4,5697

4,5814

2007Q2

4,7697

4,5686

4,7435

4,3003

4,5481

4,8900

4,5854

4,8452

4,5161

4,5889

2007Q3

4,7861

4,5175

4,9644

4,3082

4,5111

4,8794

4,5755

4,8513

4,7002

4,5880

2007Q4

4,8555

4,5411

4,7865

4,3302

4,5224

4,9260

4,5958

4,8927

4,7853

4,6182

2008Q1

4,7983

4,6061

4,7542

4,1297

4,5561

4,9618

4,5866

4,9289

4,5779

4,6030

2008Q2

4,7553

4,6382

4,6623

4,0779

4,5700

4,9129

4,6119

4,9268

4,3691

4,6158

2008Q3

4,8236

4,6541

4,8199

4,0971

4,5850

4,8852

4,6462

4,9572

4,2577

4,6450

2008Q4

4,7287

4,6676

4,6890

4,3278

4,6077

4,8730

4,6864

4,8576

4,5222

4,6882

2009Q1

4,6641

4,8429

4,6018

4,6536

4,7710

4,8280

4,5659

4,8054

4,4666

4,5775

2009Q2

4,7102

4,6464

4,9356

4,6441

4,6440

4,8504

4,6196

4,8093

4,3995

4,6139

2009Q3

4,7297

4,6064

5,2062

4,7134

4,6184

4,8697

4,5963

4,7863

4,5368

4,5982

2009Q4

4,7491

4,6223

5,2751

4,4890

4,6384

4,8878

4,6379

4,8473

4,5735

4,6453

110




LTBMNF_SA

LTBMNG_SA

LTBAGC_SA

LTBALL_SA

YWMNF_SA

LYMNG_SA

YWAGC_SA

LYWALL_SA

2010Q1

4,5482

5,3579

4,3991

4,5459

4,9042

4,5504

4,6480

2010Q2

4,5791

5,3563

4,5090

4,5776

4,9209

4,6036

4,6745

2010Q3

4,4608

5,2725

4,4168

4,4696

4,9520

4,7034

4,7010

2010Q4

4,4409

5,1741

4,1216

4,4440

4,9859

4,6016

4,7438

2011Q1

4,3929

5,0676

4,0021

4,3686

4,9216

4,8253

4,7661

2011Q2

4,4191

4,9040

3,9003

4,3937

5,0262

4,8287

4,7300

2011Q3

4,4524

4,9689

4,1807

4,4308

5,0595

4,4610

4,6578

201104

4,5193

4,9371

4,1138

4,4716

4,9009

4,5478

4,7422

2012Q1

4,6638

4,5696

4,8328

4,3535

4,4922

5,0646

4,7600

4,9967

4,6200

4,7638

2012Q2

4,7007

4,6107

4,9755

4,3162

4,5689

5,0844

4,7352

5,0018

4,5422

4,7374

2012Q3

4,7142

4,6568

4,9362

4,0563

4,5982

5,1038

4,7268

5,0239

4,5463

4,7311

2012Q4

4,7264

4,6205

5,0840

41771

4,5689

5,1137

4,6892

4,9837

4,6209

4,7028

2013Q1

4,7089

4,4976

5,4101

4,2382

4,4793

5,1459

47164

5,0208

4,7460

4,7390

2013Q2

4,7120

4,4490

5,1805

4,4312

4,4441

5,1748

4,6681

5,0314

4,6278

4,6802

2013Q3

4,6648

4,5317

5,2339

4,3200

4,5192

5,1918

4,6728

4,9598

4,4895

4,6738

2013Q4

4,6478

4,4890

5,2634

4,2553

4,4856

5,1957

4,6834

5,0359

4,5025

4,6950

2014Q1

4,5535

4,6202

5,2393

4,3797

4,5837

5,2187

4,7006

5,0269

4,7979

4,7278

2014Q2

4,6468

4,5816

5,1834

4,2936

4,5660

5,2061

4,7134

5,0213

4,7008

4,7272

2014Q3

4,6516

4,6024

5,1458

4,1796

4,5773

5,2331

4,7611

4,9672

4,4178

4,7514

2014Q4

4,6746

4,5133

5,1120

4,0847

4,5031

5,2445

4,7604

5,0098

4,5684

4,7643

2015Q1

4,6497

4,6262

5,0959

4,1805

4,5944

5,2597

47343

4,9556

4,6641

4,7474

2015Q2

4,6180

4,5896

5,3376

4,4082

4,5977

5,2776

4,8124

4,8854

4,5615

4,7949

2015Q3

4,5719

4,6130

5,3301

4,4230

4,6293

5,2929

4,7990

4,8657

4,5304

4,7810

2015Q4

4,6001

4,6079

5,3093

4,2544

4,6319

5,3033

4,7881

4,8870

4,4751

4,7763

2016Q1

4,6016

4,5929

5,4757

4,2469

4,6305

5,3048

4,8008

4,8290

4,5283

4,7864

2016Q2

4,6242

4,5871

5,6400

4,4758

4,6441

5,3190

4,9053

4,8359

4,5501

4,8804

2016Q3

4,6294

4,6093

5,6066

4,3887

4,6572

5,2914

4,7878

4,8325

4,5309

4,7732

2016Q4

4,5858

4,5947

5,6348

4,4403

4,6511

5,3445

4,7922

4,8227

4,6471

4,7845

2017Q1

4,4823

4,6419

5,56121

4,2787

4,6462

5,3561

4,8250

4,9171

4,4896

4,8070

2017Q2

4,5263

4,6059

5,5875

3,9836

4,6242

5,3759

4,8881

4,9293

4,5326

4,8680

2017Q3

4,5177

4,5061

5,5790

4,1965

4,5465

5,3969

4,8337

4,8849

4,6737

4,8240

2017Q4

4,4800

4,4979

5,5305

4,0502

4,5364

5,4174

4,8255

4,9148

4,5217

4,8136

2018Q1

4,4385

4,5104

5,5744

4,0729

4,5332

5,4261

4,8400

4,8516

4,3829

4,8159

2018Q2

4,3839

4,5968

5,4521

4,1268

4,6147

5,4285

4,8442

5,0257

4,5727

4,8360

2018Q3

4,2318

4,8287

5,2637

4,2517

4,8021

5,4182

4,9153

5,0039

4,4933

4,8970

2018Q4

4,3178

4,9237

5,3927

4,3695

4,8898

5,3886

4,9274

4,9127

4,4845

4,9032

111




APPENDIX B: Access the Data for Trade Balances

Turkey's agriculture, mining, manufacturing trade data was obtained in
TurkStat website in the following ways:

e "Product / Product Group-Country", "Product / Product Group"”, "ISIC-Rev4",
from the dynamic inquiry section of TurkStat
(https://biruni.tuik.gov.tr/disticaretapp/menu.zul) are selected.

e Then "Next" key is clicked and "3 Month", Year = 2014- 2018, "Levell (1
digit)", "Bring AIll", ISIC Rev4 selection: "A-Agriculture, Forestry and
Fisheries, B-Mining and Quarrying, C-Manufacturing”, Export / Import
Selection = "Export, Import" , Value Selection = $ (Dollar), Table Format =
Excel options were selected in the new page
(https://biruni.tuik.gov.tr/disticaretapp/disticaret.zul?param1=21&param2=0
&sitcrev=0&isicrev=0&sayac=5802).

e Finally, the data were taken in USD basis for 3 sectors based on sector by
pressing “create report".
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APPENDIX C: Access the Data for Turkey’s Real GDP
Turkey's real GDP data was obtained in OECD website in the following ways:

e “National Accounts” was selected by clicking “All Themes” in the “Data by
Theme” section at the top left at
https://stats.oecd.org/index.aspx?queryid=350#.

e The “GDP-expenditure approach” under the “Quarterly National Accounts”
option below was clicked.

e “Bl_GE Gross domectic products - expenditure approach” was selected by
clicking “Subject” at the top left of the table, “VPVOBARSA - US dollars”,
“volume estimates”, “fixed PPPs”, “OECD reference year”, “annual levels”,
“seasonally adjusted” were selected by clicking “Measure”.

e “Select date range” is selected by clicking on the “Period & Frequency” option
to the right of the “Selection” option by pointing to the “Customize” section at
the top left of the table.

e By clicking the “Quarterly” box on the left, From: “2002Q1” and To:
“2018Q4” were selected.

¢ In the top left of the table, “Excel” under “Export” was clicked then “Export to
XLS file” button was clicked thus the data set was downloaded with .xls

extension.
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APPENDIX D: Access the Data for Real World Income
Real World Income data set were obtained in the following ways:

e “National Accounts” was selected by clicking “All Themes” in the “Data by
Theme” section at the top left at
https://stats.oecd.org/index.aspx?queryid=350#.

e The “GDP-expenditure approach” under the “Quarterly National Accounts”
option below was clicked.

e “Bl_GE Gross domectic products - expenditure approach” was selected by
clicking “Subject” at the top left of the table, “VPVOBARSA - US dollars”,
“volume estimates”, “fixed PPPs”, “OECD reference year”, “annual levels”,
“seasonally adjusted” were selected by clicking “Measure”.

e “Select date range” is selected by clicking on the “Period & Frequency” option
to the right of the “Selection” option by pointing to the “Customize” section at
the top left of the table.

e By clicking the “Quarterly” box on the left, From: “2002Q1” and To:
“2018Q4” were selected.

¢ In the top left of the table, “Excel” under “Export” was clicked then “Export to
XLS file” button was clicked thus the data set for 46 countries was downloaded

with .xIs extension.
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APPENDIX E: Access the Data for Bilateral Foreign Trade

ways:

Bilateral foreign trade data were obtained in TurkStat web site in the following

"Product / Product Group-Country", "Product / Product Group”, "ISIC-Rev4",
from the dynamic inquiry section of TurkStat
(https://biruni.tuik.gov.tr/disticaretapp/menu.zul) are selected.

Then "Next" key is clicked and "3 Month", Year = 2014- 2018, "Levell (1
digit)", "Bring AIll", ISIC Rev4 selection: "A-Agriculture, Forestry and
Fisheries, B-Mining and Quarrying, C-Manufacturing”, Export / Import
Selection = "Export, Import" , Value Selection = $ (Dollar), Table Format =
Excel options were selected in the new page
(https://biruni.tuik.gov.tr/disticaretapp/disticaret.zul?param1=21&param2=0
&sitcrev=0&isicrev=0&sayac=5802).

Finally, the data were taken in USD basis for 3 sectors based on sector by

pressing "create report".
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APPENDIX F: ARDL and NARDL Estimation Outputs from Eviews
(Version 11) for Manufacturing Sector
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