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Abstract
As a long-term investor and trade partner of Turkey, Germany has significant importance for the development 
of the Turkish economy. The novelty of this study is that we tried to forecast the export pattern of Turkey based 
on the interdependency with Germany. In our analysis, we tried to explain trends in intermediate and consu-
mer goods export of Turkey separately by including major German trade indices in the model equations. In 
this context, we employed Dynamic Conditional Covariance (DCC)-Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH) methodology to examine time-varying correlation and volatilities of intermedi-
ate goods and consumer goods exports. We also enriched our results with News Impact Curves to understand 
the characteristics of intermediate goods and consumer goods export volatilities. Our first finding is that in-
termediate goods export is less autocorrelated compared to consumer goods export. Secondly, we found that 
the exchange rate has a volatility-increasing impact for consumer goods export while the same results are not 
valid for intermediate goods. Thirdly, goods news has a bigger effect on volatility than a negative shock of the 
same magnitude for intermediate goods while bad news has more impact on consumer goods export volatility. 
Finally, the conditional correlation between intermediate export goods and consumer export goods is high 
time-varying across the period of years
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Almanya Ticaret Eğilimleri ile Türkiye İhracatı Arasındaki Dinamik 
Bağlantılar: DCC-GARCH Modeli ve Haber Etkisi Eğrileri Uygulamaları

Öz
Almanya, hem uzun vadeli bir yatırımcı hem de ticari bir ortak olarak Türkiye ekonomisinin gelişimi için 
büyük öneme sahiptir. Bu bağlamda, bu çalışmada literatürdeki diğer çalışmalardan farklı olarak Türkiye’nin 
ihracat patikasını Almanya ile arasındaki karşılıklı ticari bağımlılık üzerinden tahmin edilmeye çalışılmıştır. 
Çalışmada, Türkiye ve Almanya arasındaki ticari trendler ara malı ve tüketim malı ticareti ayrımı ile analiz 
edilerek Almanya’nın ticaret endeksleri ile birlikte açıklanmaya çalışılmıştır. Bu çerçevede, ara malı ve tüke-
tim malları ihracatının değişken varyansları ile oynaklıklarını analiz etmek için Dinamik Koşullu Korelasyon 
(DCC) Genelleştirilmiş Otoregresif Koşullu Değişen Varyans (GARCH) metodu kullanılmıştır. Bununla bir-
likte ara malı ve tüketim malları ihracatı oynaklığının davranışını daha iyi açıklayabilmek için çalışmamızı 
Haber Etkisi Eğrileri ile zenginleştirdik. İlk bulgularımıza göre ara malı ihracatı tüketim malı ihracatına göre 
daha düşük bir otokorelasyon seviyesine sahiptir. İkinci olarak döviz kurunun tüketim malı ihracatında oy-
naklık arttırıcı bir etkisi olduğu tespit edilmiş iken ara malı ihracatında böyle bir bulguya rastlanmamıştır. 
Üçüncü olarak, iyi haberlerin kötü haberlere göre ara malı ihracatına etkisinin daha büyük olduğu tespit edilir-
ken tüketim mallarında kötü haber etkisinin daha baskın olduğu sonucuna ulaşılmıştır. Sonuç olarak ara malı 
ve tüketim malı ihracatı arasındaki koşullu korelasyonun zamana bağlı olarak değişken olduğu görülmüştür.

Anahtar Kelimeler: DCC-GARCH modeli, Haber Etkisi Eğrileri, Almanya, iharacat, ticaret, koşullu korelasyon
JEL Sınıflaması: C58, F17, B17

VOLUME:				4
CİLT:													4

ISSUE:				4
SAYI:						4

Submission	Date:	05.11.2021
Başvuru	Tarihi:	05.11.2021

Accepted	Date:	24.11.2021
Kabul	Tarihi:	24.11.2021

ISSN:	2619-9580



20

Arzova, Sabri Burak ve Caner Özdurak (2021): “Dynamic linkages between Germany trade 
trends and export of Turkey: Evidence from DCC-GARCH Model and News Impact Curves”,                      

Efil Journal, Cilt 4, Sayı 4, s. 19-37

Introduction
The Turkey-Germany partnership has a long-time legacy based on both trading and 

political issues. Germany is one of the most important trading partners and investors of 
Turkey since 1960. The trading relationship of Germany and Turkey evolved with the im-
migration of Turkish workers to Germany as workforce and their children became a part of 
the German society. The asymmetric foreign direct investment (FDI) relationship between 
the two countries also shows that Germany is an important long-time investor in Turkey 
which is not a bilateral situation. Between 2002 and 2019 Germany invested 9,905 billion 
dollars to Turkey as FDI while Turkey could perform only 2,790 billion dollars FDI to Ger-
many1. As a result, also fuelled by the political history and of two countries, Germany is a 
very important strategic trade partner and a strategic investor to Turkey. Between 2005-
2015 German companies mostly invested in the manufacturing and services industry in 
Turkey while renewable energy is a hot topic for the last five years. This also makes Turkey 
a sustainable supplier for Germany which ensures the trading DNA of the two countries 
and settles the trend of export transactions as well.  

Below we prepared three figures and analysis based on Turkish Statistical Institute 
(TURKSTAT) data to explain why we have chosen Germany to model total export trends 
of Turkey based on intermediate goods and consumer goods. In Figure 1 role of Germany 
in the total export of Turkey is exhibited with a break down own intermediate and consu-
mer goods export which constitutes most total export transactions. The analysis perfor-
med in this study covers only consumer goods and intermediate goods. 

Between 2017 and 2020, intermediate goods export to Germany constitutes %8.3, %8.3, 
%7.5 and %7.5 of total intermediate goods export of Turkey respectively while %10.6, 
%10.0, %9.8 and %10.6 of total consumers goods export of Turkey is fueled by Germany as 
well. According to these high portions of only one single country, we can easily understand 
that Germany is one of the pioneer drivers of Turkish export transactions.

1	 Ekonomi	ve	Dış	Politikaları	Araştırma	Merkezi	(EDAM)
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Figure 1: Germany Export Ratio Walk

Figure 2 shows the monthly walk of intermediate and consumer goods export to Ger-
many with a Consumer/Intermediate (C/I) goods index while in Figure 3, the total month-
ly walk of intermediate and consumer goods export of Turkey is exhibited again with a 
Consumer/Intermediate (C/I) goods index. Briefly, exports to Germany and total export 
of Turkey trends and fluctuations look very similar which can be validated with correlation 
coefficients for intermediate goods and consumer goods as 0.69 and 0.84, respectively. 

Due to Ministry of Foreign Affairs data, about 80 thousand Turkish-German busines-
ses are operating in Germany. Their annual turnover amounts to approximately 52 billion 
Dollars and they employ almost 500 thousand people in 50 different sectors. The main 
items of Turkey’s exports to Germany consist of road vehicles, parts, and accessories for 
motor vehicles and parts for use with piston engines; whilst the main items of Turkey’s im-
ports from Germany are road vehicles, medicaments, and parts and accessories for motor 
vehicles. However, our analysis shows that consumer goods increased their dominance 
gradually in recent years. 

Figure 2: Monthly Export Transactions to Germany
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Despite their similarities Figure 2 and Figure 3 vary in detail. The total export transacti-
on shows that intermediate goods export is more dominant based on the C/I Index which 
has an average value of 0.85 while according to Germany export transactions consumer 
goods export is more dominant based on the C/I Index which has an average value of 1.11.

Figure 3: Monthly Trade Indices

In Table 1, the breakdown of export to Germany shows that the dominance of consumer 
goods, increase compared to consumer goods.  In 2020, parts of vehicles decreased %15 
while in 2019 durable consumption goods increased %16 which increased the dominance 
of consumer goods in the export portfolio to Germany. 

Table 1: BEC Breakdown of Export to Germany
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Literature

An economic indicator is a bit of economic data to explain the current or future invest-
ment economic situations and investment feasibility. Macroeconomic indicators are criti-
cal to anyone interested in the real economy since they can affect market developments. 
Academicians, market professionals, investors, even students are using the macroecono-
mic data for their unique purposes. Predicting the near future is also vital for these groups. 
(Mügge 2016, 410) emphasize that policy-makers and politicians utilize these indicators to 
plan and evaluate policies, not least in comparison to other countries. (Sharma et al. 2020, 
25) analyze the relationship between political connections and export performance in the 
developing countries by giving valuable bits of knowledge about the variables that impact 
export performance.  

The primary purpose of this study is to examine which business indicators of Germany 
have a direct impact on Turkey’s export to Germany. Then, we aim to compose an early 
indicator of Turkey’s Exportation based on the data of the targeted country. This study 
aims to foresee next month’s export volume by using the own data of the export targeted 
country. In our study, this underlying country is Germany.

The development of the trade between the host country and the world has fundamental-
ly contributed an extraordinary worth to the economy. The capital inflows have altogether 
supplemented funds as capital, technologies, current administration abilities, to the emer-
ging countries (Tybout 2000, 25).

Many studies examined the relationship between export expansion and growth. But a 
few analyze the impact of the configuration of the export commodities on the relationship 
between exports and growth.  (Kavoussi 1984, 245) questions the influence of the com-
modity composition of exports on growth. He concludes that the primary exports may 
contribute to the growth process of both the low- and middle-income countries. When 
we examine the export growth and economic growth specific to Turkey, (Bahramian and 
Saliminezhad 2020)’s study is an exceptional study to test the causal relationship between 
exports and economic growth in Turkey by using the nonparametric method. They use a 
wide range of data (between 1960 and 2018). They finally conclude that the growth in the 
output does not have predictive substance for export growth for the medium level export 
growth.  (Aydin and Gul 2020) investigate the prediction of the Exchange Rate Pass-Throu-
gh (ERPT) into Turkish Export Commodities in USD term.  They use the nominal exchange 
rate as the main regressor. They deduce that regardless of the moderate depreciation of the 
TRY, the shrink in export prices measured in foreign currency was proportionally small. 

A trade flow is defined as the motion of a specific item to a particular market. The 
emergence of a trade flow, one that was already zero, involves a firm or firms entering that 
market for the item concerned (Brenton et al. 2009, 142)

Export flows between two countries are determined by several types of factors. The 
demand for goods, the population of the exporting and importing countries, and the ge-
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ographical distance between countries are called “natural determinants” of export flows 
between countries (Kalirajan 2010, 175). 

Export marketing orientation (EMO) is defined as the company’s endeavors to mer-
ge the marketing concept into its export activities (Cadogan et al. 2003). (Murray et al. 
2007; Bıçakcıoğlu-Peynirci and İpek 2020; Ipek and Tanyeri 2020) analyze home country 
institutional drivers and export performance consequences of EMO for emerging mar-
kets. (Cadogan et al. 1999, 690) indicate that the EMO consists of three behavioral items: 
export intelligence inception, diffusion and responsiveness and, an integrative dimension. 
Market orientation competence is especially important for export firms, as it provides the 
opportunity to gather the latest information about target markets, understand the details 
of consumer demands, and develop a strategy that will successfully highlight competitors 
in foreign markets (He et al. 2013).     

Trade partners of Turkey differ in terms of both growth dynamics and economic stru-
ctures, and therefore they can contribute to foreign demand in different ways in some 
periods. In this context, it is beneficial to make a regional distinction in the calculation of 
foreign demand, both to observe the different dynamics of external demand components 
and to analyze the effects of short-term developments on the Turkish economy (Eren and 
Yavuz 2020, 2). 

The European Economy appears to be situated to turn into a mainland arrangement of 
trade with a predominance of intra-EU sends out and the bringing down of extra-EU send 
out. These conditions i.e., the underlying predominance of intra-EU sends out on extra-EU 
fares can over the long haul diminish the capacity of the European Union to contend in the 
more beneficial market of global exchange (Costantiello et al. 2021, 2).

Turkey is a candidate country to the EU and considered a lower-middle-income country.  
(Erkol and Nuran 2020, 972) survey the correlation of export performance and financial 
performance. They use the data of 24 manufacturing sectors in Turkey. They conclude 
that the financial formation of a company is a crucial factor in export performance. In 
addition to measuring the sectoral and regional concentration degree in Turkey’s exports, 
(Cevirmez 2019) aims to examine in detail the main country groups to which exports are 
different from previous studies and to determine the diversity in the products exported to 
these groups. In addition, by addressing the technology level of exports, market diversity 
is then questioned and the relationship between sectoral diversity and the technology level 
of exports is examined. In this study, besides the product-country concentration, the main 
country groups to which Turkey exports are analyzed in detail. According to the analysis 
results, it is determined that the product concentration ratio of EU-28 countries decreased 
after 2004.  According to the study of (Yılmaz and Akkaya 2020), despite the general inc-
rease in Turkey’s foreign trade from 2000 to 2019, the share of EU countries has decreased 
over time. According to the results of the foreign trade concentration analysis conducted 
for Turkey with the EU countries between the years 2000-2019, Germany, which has the 
largest share in exports, has significantly decreased from 2000 to 2019. While a similar 
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decline was observed in imports from Germany, it was determined that it was not sharper 
than exports. It is observed that Germany’s share in Turkey’s foreign trade has decreased 
over time depending on the relevant years.

Germany and Turkey have both been trading partners for a long time. Especially Ger-
many is a vital trading partner and a distinguish investor for Turkey. More than 7,000 
German companies are operating in Turkey and the trade volume between the two coun-
ties reached nearly 40 billion Euros. Beginning from 2005 until 2015, manufacturing and 
services are the main invested sectors by German Companies in Turkey (Selcuki and Tulan 
2021, 3-4).

Many studies identify that a trade imbalance necessitates an exchange rate adjustment 
(Rajković et al. 2020; Galati and Debelle 2005; Freund and Warnock 2007; Freund 2005). 
(Nguyen and Do 2020, 170) conclude that the export efficiency will be affected by the exc-
hange rate in the long term. (Bahmani-Oskooee and Karamelikli 2021, 33; Nguyen and Do 
2020) scrutinize the instability of exchange rate and Turkish–German commodity trade. 
Their discoveries can be best summed up by saying that when they assess a straight ARDL 
model for every one of the enterprises.  They find out critical short-run impacts of the 
real lira-euro instability on exports of 31 Turkish industries to Germany and 30 German 
exporting industries to Turkey. 

(Selcuki and Tulan 2021, 9-12) calculate the Revealed Comparative Advantage (RCA) 
values of both countries (Germany and Turkey) based on the types of commodities which 
are determined based on the Standard International Trade Classification (SITC). They use 
the data for four years between 2016 and 2019. Thereby, they examine the export and the 
import of these two countries in detail, regarding into consideration the volume of trade 
and the commodity type. They conclude that the spread between German imports and 
Turkey’s RCA is pivotal in understanding the relationship in terms of commodities’ cate-
gories. 

(Utkulu and Seymen 2004) analyze the relative competitiveness of Turkey and compare 
the shape of specialization in trade concerning the EU 15 counties. Their analysis is based 
on revealed comparative advantage (RCA). They conclude that Turkey has RCA on seven 
of the 63 commodities which are clothing and clothing accessories; vegetables and fruit; 
sugar, sugar preparations, honey; tobacco; oil seeds and oleaginous fruits; rubber manufa-
ctures; textile yarn, fabrics, and related products.

(Seyoum 2007, 385) examines the competitiveness of developing countries in selected 
services, based on indices of revealed comparative advantage for 1998-2003. He concludes 
that most of the developing countries have revealed comparative advantages in travel/tou-
rism and transport services. Turkey, as well as Egypt, Argentina, and India, displays RCAs 
in business services.

Among the 5,233 products that Germany imported from the world in 2018, there were 
517 products that Turkey never sold to the world, while among the 4,729-products Turkey 
exported to the world, 13 products that Turkey did not sell to Germany but exported to 
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other countries for $ 101.3 million. It is seen that Germany imports these products from 
countries other than Turkey. As a result, it has been determined that there are 4,716 pro-
ducts in total that can be subject to joint trade between Turkey and Germany. Accordingly, 
it is seen that Turkish exporters, who sell only 3,277 out of 4,716 products that can be sold 
to Germany, can further increase the trade between Germany and Turkey (TIM 2020, 9). 
It is considered that there are 1,439 more products in total, 166 of which are products that 
Turkey can sell to the German market, of which Turkey has a competitive advantage in in-
ternational markets. Germany imported 134.1 billion dollars from the world for the 1.439 
identified products and imported 1.19 trillion dollars for all 4.716 products that Turkish 
exporters could sell to Germany (TIM 2020, 43).

Methodology

Firstly, we used GARCH instruments to model the volatility behavior of oil prices. The 
major advantage of the model is that, instead of considering heteroskedasticity as a prob-
lem to be corrected, ARCH and GARCH models treat it as a variance to be modeled. Usu-
ally, financial data suggests that some periods are riskier than others; that is, the expected 
value of the magnitude of error terms sometimes is greater than at others. The goal of such 
models is to provide a volatility measure, like a standard deviation, then can be used in 
financial decisions related to risk analysis, portfolio selection and derivative pricing (Engle 
1982; Engle and NG. 1993) ARCH model assumes that the variance of t ut in period t, σt

2 
depends on the square of the error term in t-1 period, ut-1

In this context, ARCH(q) and GARCH(q) models are as follows.
α0 >0, αi >0

[3.1]

GARCH models which express the generalized form of ARCH models were developed 
by (Engle 1982; Engle and Bollerslev 1986) to provide reliable estimations and predictions. 
GARCH models consist of conditional variance, in equation (2) in addition to conditional 
mean in equation [3.1].

[3.2]

In this context, restrictions of the variance model are as follows.
for αi ≥0 and βi ≥0, αi +βi <1
If αi +βi ≥1 it is termed as non-stationary in variance. For non-stationarity in variance, 

the conditional variance forecasts will not converge on their unconditional value as the 
horizon increases. In this context ARCH and GARCH models have become very popular 
as they enable the econometrician to estimate the variance of a series at a particular point 
in time. Asset pricing models indicate that the risk premium will depend on the expected 
return and the variance of that return (Enders 2004).
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The coefficient αi refers to the ARCH process in the residuals from asset i which depicts 
the fluctuations of the assets reflecting the impact of external shocks on fluctuations. The 
ARCH effects measure short-term persistence while the GARCH effect measures long-
term persistence which is represented by βi.

News Impact Curves
One model that allows for the asymmetric effect of news is the EGARCH model. One 

problem with a standard GARCH model is that it is necessary to ensure that all of the esti-
mate coefficients are positive. Nelson (1991) proposed a specification that does not require 
non-negativity constraints. 

Consider:

                                                       [3.3]

Equation (3.1) is called the exponential-GARCH or EGARCH model. There are three 
interesting features to notice about the EGARCH model: 

1. The equation for the conditional variance is in log-linear form. Regardless of the 
magnitude of ln(ht), the implied value of ht can never be negative. Hence, it is permissible 
for the coefficients to be negative.

2. Instead of using the value of         , the EGARCH model uses the level of standar-
dized value of        [ i.e.,        divided by                ]. Nelson argues that this standardization 
allows for a more natural interpretation of the size and persistence of shocks. After all, the 
standardized value of         is a unit-free measure. 

3. The EGARCH model allows the leverage effects. If                       is positive, the 
effect of the shock on the log of conditional variance is             . If                      is negative, 
the effect of the shock on the log of the conditional variance is -            

The trade-off between future risks and asset returns is the essence of most financial 
decisions. Risk mainly composes of two factors as volatilities and correlations of financial 
assets. Since the economy changes frequently and new information is distributed in the 
markets second moments evolve. Consequently, if methods are not carefully established to 
update estimates rapidly then volatilities and correlations measured using historical data 
may not be able to catch differentiation in risk (Cappiello et al. 2006). 

If we consider EGARCH models, the news impact curve has its minimum at   t-1=0 and is 
exponentially increasing in both directions but with different parameters. The news impact 
curves are made up by using the estimated conditional variances equation for the related 
model as such the given coefficient estimates and with the lagged conditional variance set 
to the unconditional variance.

Consider EGARCH (1,1)
                             [3.4]

where                 . The news impact curve is
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              [3.5]

                [3.6]

                           [3.7]

An important characteristic of asset prices is that “bad” news has a more persistent 
impact on volatility than “good” news has. Most of the stocks have a strong negative cor-
relation between the current return and the future volatility. In this context, we can define 
the leverage effect as such volatility tends to decrease when returns increase and to increase 
when returns decrease. Asymmetric volatility models are the most interesting approaches 
in the literature since good news and bad news have different predictability for future vola-
tility. Overall, (Chen and Ghysels 2011) found that partly good (intra-daily) news decrea-
ses volatility (the next day), while both very good news which is unusually high intra-daily 
positive returns, and bad news which is negative returns increase volatility. However, the 
latter has a more severe impact over longer horizons the asymmetries fade away.

The news impact curve illustrates the impact of previous return shocks on the return 
volatility which is implicit in a volatility model. 

DCC-GARCH Model in a Nutshell
The Dynamic Conditional Correlation (DCC-) GARCH belongs to the class” Models of 

conditional variances and correlations. It was introduced by f and Sheppard in 2001. The 
idea of the models in this class is that the covariance matrix, Ht, can be decomposed into 
conditional standard deviations, Dt, and a correlation matrix, Rt. In the DCC-GARCH 
model both Dt and Rt are designed to be time-varying. 

Suppose we have returns, at, from n assets with expected value 0 and covariance matrix 
Ht. Then the Dynamic Conditional Correlation (DCC-) GARCH model is defined as: 

rt=μt+αt

αt=Ht
1/2 zt

Ht=Dt Rt Dt

rt: n×1 vector of log-returns of n assets at time t.,
αt: E[αt]=0 and Cov[αt]=Ht n×1 vector of mean-corrected returns of n assets at time t, i.e.,
µt: n×1 vector of the expected value of the conditional rt

Ht: n×n matrix of conditional variances of αt at time t.
Ht

1/2: Any n×n matrix at time t such that Ht is the conditional variance matrix of at. Ht
1/2 

may be obtained by a Cholesky factorization of Ht.
Dt: n×n, diagonal matrix of conditional standard deviations of αt at time t
Rt: n×n conditional correlation matrix of αt at time t
Zt: n×1 vector of iid errors such that E[Zt]=0 and E[ZT

t] 
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In addition, Q0, the starting value of Qt, has to be positive definite to guarantee Ht to be 
positive definite. The correlation structure can be extended to the general DCC (M, N)-
GARCH model:

In this context     can be estimated as mentioned below: 

There are imposed some conditions on the parameters    and    to guarantee Ht to be 
positive definite. In addition to the conditions for the univariate GARCH model to ensure 
positive unconditional variances, the scalars a and b must satisfy:

Econometric Data Description
Our dataset2 contains monthly trade indices of Turkey such as consumer goods export 

(TREXPORTCONS), total export (TREXPORT), intermediate goods export (TREXPOR-
TINT), average Euro-TL fx rate (EURTRY), trade indices of Germany such as new orders 
in capital goods (NOCAP), new orders in intermediate goods (NOINT), new orders in 
manufacturing (NOMNF), manufacturing in capital goods (MNFCAP), turnover in retail 
trade (RTL) for the period between January 2010 and December 2020. Date set is collected 
from the Turkish Statistical Institute, Federal Statistical Office, and Central Bank of the 
Republic of Turkey. 

Figure 4: Monthly Trade Indices

Descriptive statistics and distributional characteristics of returns are reported in Table 
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2. The normal distribution has a skewness of zero however financial data can be rarely per-
fectly symmetric. In such cases to understand the skewness of the data series shows either 
mean deviates from the mean positively or negatively. All selected assets are negatively 
skewed which means that the mass of the distribution is concentrated on the right side of 
the figure. 

Table 2: Descriptive Statistics

The kurtosis of any univariate normal distribution is 3 and distributions with kur-
tosis less than 3 are said to be platykurtic which has thinner tails. It means the distribution 
produces fewer and fewer extreme outliers than does the normal distribution. Distribu-
tions with kurtosis greater than 3 are said to be leptokurtic. All the series in our dataset are 
highly leptokurtic which has fatter tails which are expected for financial assets.

Figure 4 exhibits monthly trade indices and Figure 5 exhibits daily returns of trade in-
dices. 
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Figure 5: Return graph for all trade indices

Application and Findings
Table 3 exhibits GARCH models in consumer goods export and intermediate goods of 

Turkey explained with trade trends of Germany. “Competitive foreign-exchange rate” issue 
is also tested in the models by including the Euro-TL exchange rate. In this context the 
models can be represented as mentioned below:

Consumer goods export model:
  

where,

Intermediate goods export model:
 

where,
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Consumer Model 1 and Model 2 represent the volatility models constructed for the con-
sumer good export index of Turkey based on its lagged values and Germany trade indices. 
Our first finding is that consumer goods export is more autocorrelated compared to inter-
mediate goods export index returns and the impact of past values is negative on current 
consumer goods even at third lag. Moreover, manufacturing in capital goods and turnover 
in retail trade of Germany has a statistically significant impact on the change of consumer 
goods export of Turkey. Between 2017 and 2020 since 16%, 17%, 15%, and 17% of total 
export to Germany are composed of non-durable consumption goods, processing of food 
and beverages, and unprocessed food and beverages the positive relationship between RT-
REXPORTCONS and RRTL is quite understandable3. 

The same results are also valid for Model 2 however in Model 1, α and β are not statis-
tically significant even at 10% level. Although the Euro-TL exchange rate is not significant 
in the mean equation it is significant in the variance equation and including FX to volatility 
also fixes the α and β problem. In this context, we can conclude that for the consumer goods 
export FX rate is significant for variance equations and has a volatility increasing impact. 
Based on α and β coefficients we can also add that long-term shocks have a more significant 
impact on volatility. Finally, we chose Model 2 to include our DCC-GARCH models in the 
next step.

Intermediate Model 1 and Model 2 represent the volatility models constructed for the 
intermediate good export index of Turkey based on its lagged values and Germany trade 
indices. Our first finding is that intermediate goods export is less autocorrelated compared 
to consumer goods export and the impact of the first lag is negative on current intermediate 
goods index returns. Moreover, new orders in intermediate goods, new orders in manufa-
cturing, turnover in retail trade of Germany have a statistically significant impact on the 
change of intermediate goods export of Turkey. New orders in capital goods and turnover in 
the retail index of Germany have a positive impact on the intermediate goods export index 
return of Turkey. Coherently first lag of RNOCAP has a positive impact as well however 
first lag of RRTL has a negative impact. Moreover, the new order of intermediate goods and 
manufacturing of Germany has a positive impact on the export of the intermediate goods of 
Turkey. The same results are also valid for Model 2 however in Model 1.

Since the Euro-TL exchange rate is not significant both in the mean equation and vari-
ance equation we can conclude that it has no important effect on intermediate good export 
dynamics. In this context, we chose Model 1 to include our DCC-GARCH models in the 
next step for which based on α and β coefficients we can also add that both short- and long-
term shocks have a similar impact on volatility.

Moreover, EGARCH models based on the structure in Table are constructed to obtain 
News Impact Curves (NICs) and test the leverage effect in Figure 6. If the news is “bad” 
volatility increases along the left side of the curve. If the news is “good” volatility increases 
along the right side of the curve. Since for intermediate goods, the export right side of the 
NICs is steeper than the left side, a positive εt shock will have a bigger effect on volatility than 

3 See	Table	1	for	details
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a negative shock of the same magnitude. For consumer goods export the situation is quite 
the opposite way. Since for consumer goods, the export left side of the NICs is steeper than 
the left side, a negative εt shock will have a bigger effect on volatility than a positive shock of 
the same magnitude. If to consider the role of the exchange rate in models this result is no 
surprise since “bad” news will most probably increase the EUTRY rate and the volatility of 
consumer goods as well. 

However, intermediate goods are sold between industries for resale or the production of 
other goods. These goods are also called semi-finished products because they are used as 
inputs to become part of the finished product. Intermediate goods are vital to the produ-
ction process, which requires a more stable and sustainable relationship between parties. 
In this context since this integrated structure also requires a good political strategy goods 
news is expected to increase the volatility more compared to bad news. Also, the volatility 
response of consumer goods is faster compared to intermediate goods which also supports 
this approach. 

Figure 6: News Impact Curves

In Table 4    and   dynamic conditional correlation coefficients are exhibited. A DCC 
model really should only be applied to a set of series which are relatively similar since the 
cross-correlations are all governed by just two parameters. If    is very close to 1, then the 
process is closer to being a CC. The “dynamic” part comes from    . However, in practice, 
a “large” value for DCC     is something like .1 to .2, with    being relatively close to 1-    . If 
both     and     are small, it means that there appears to be no systematic correlation among 
the variables. According to Francq and Zakoian (2010), there are two definitions regarding 
the GARCH process. The first one is called semi-strong, where there exists the coefficient 
of the constant, Arch and Garch (no need to be positive, but must significant). The second 
one is called a strong GARCH process, where the coefficient of arch and garch are non-ne-
gative while the coefficient of the constant must be positive. In our case, both     and      are 
positive and significant at a 5%4 level. 

4	 ϱ2	is	even	statistically	significant	at	1%	level
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Table 3: GARCH Models

Table 4: DCC-GARCH Coefficients

In Figure 7 we see the conditional variance between consumer and intermediate goods 
models. As shown in Figure 7, the time-varying conditional correlation between interme-
diate and consumer goods export returns is mostly positive during the sample period. The 
conditional correlation is high time-varying across the period of years. As is obvious from 
the figure between the years 2010 and 2020 the correlation has the highest volatility, rea-
ches 0.8 in mid-2019, and drops to −0.2 at the end of 2014. The correlation between gold 
and oil gradually decreases until 2014. In 2016 it decreases to 0.0 again. During the whole 
period under investigation, the average is approximately 0.3.
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Figure 7: Consumer goods and Intermediate goods DCC-GARCH Graph

Conclusion

Germany has occupied an important place in Turkish foreign trade right after World 
Wars I and II. Trade and Germany rapidly became Turkey’s number one trade partner. 
German companies mostly invested in the manufacturing and services industry in Turkey 
while renewable energy is a hot topic for the last five years. This also makes Turkey a susta-
inable supplier for Germany which ensures the trading DNA of the two countries and sett-
les the trend of export transactions as well. Consequently, the essence of this study became 
to forecast the export pattern of Turkey based on the interdependency with Germany.

Our first finding is that intermediate goods export is less autocorrelated compared to 
consumer goods export. Secondly, we found that the exchange rate has a volatility-incre-
asing impact for consumer goods export while the same results are not valid for interme-
diate goods. Thirdly, goods news has a bigger effect on volatility than a negative shock of 
the same magnitude for intermediate goods while bad news has more impact on consumer 
goods export volatility. Finally, the conditional correlation between intermediate export 
goods and consumer export goods is high time-varying across the period of years

References

Aydin, M. F., and S. Gul. 2020. The Role of Real Exchange Rates in Export Price Determination: 
Research and Monetary Policy Department, Central Bank of the Republic of Turkey.

Bahmani-Oskooee, M., and H. Karamelikli. 2021. Exchange rate volatility and Turkish–Ger-
man commodity trade: an asymmetry analysis. Studies in Economics and Finance.

Bahramian, P., and A. Saliminezhad. 2020. On the relationship between export and economic 
growth: A nonparametric causality-in-quantiles approach for Turkey. The Journal of Inter-
national Trade & Economic Development 29 (1):131-145.

Bıçakcıoğlu-Peynirci, N., and İ. İpek. 2020. Export market orientation and its consequences: a 
meta-analytic review and assessment of contextual and measurement moderators. Journal 



36

Arzova, Sabri Burak ve Caner Özdurak (2021): “Dynamic linkages between Germany trade 
trends and export of Turkey: Evidence from DCC-GARCH Model and News Impact Curves”,                      

Efil Journal, Cilt 4, Sayı 4, s. 19-37

of Business & Industrial Marketing.
Brenton, P., M. D. Pierola, and E. von Uexkull. 2009. The life and death of trade flows: unders-

tanding the survival rates of developing-country exporters. Breaking into markets: Emer-
ging lessons for export diversification:127-144.

Cadogan, J. W., C. C. Cui, and E. Kwok Yeung Li. 2003. Export market‐oriented behavior and 
export performance. International Marketing Review 20 (5):493-513.

Cadogan, J. W., A. Diamantopoulos, and C. P. De Mortanges. 1999. A Measure of Export Mar-
ket Orientation: Scale Development and Cross-cultural Validation. Journal of Internatio-
nal Business Studies 30 (4):689-707.

Cappiello, L., R. F. Engle, and K. Sheppard. 2006. Asymmetric dynamics in the correlations of 
global equity and bond returns. Journal of Financial Econometrics 4 (4):537-572.

Cevirmez, E. O. 2019. Türkiye’nin İhracatının Ürün ve Ülke Bazında Yoğunlaşma Analizi Re-
search and Monetary Policy Department, Central Bank of the Republic of Turkey, 1-15.

Chen, X., and E. Ghysels. 2011. News—good or bad—and its impact on volatility predictions 
over multiple horizons. The Review of Financial Studies 24 (1):46-81.

Costantiello, A., L. Laureti, and A. Leogrande. 2021. The Determinants of Export Market Shares 
of European Countries in the Period 2010-2017.

Enders, W. 2004. Applied Econometric Time Series.“2th ed”. New York (US): University of Ala-
bama.

Engle, R. F. 1982. Autoregressive Conditional Heteroscedasticity with Estimates of the Variance 
of United Kingdom Inflation. Econometrica 50 (4):987-1007.

Engle, R. F., and T. Bollerslev. 1986. Modeling the persistence of conditional variances. Econo-
metric Reviews 5 (1):1-50.

Engle, R. F., and V. K. NG. 1993. Measuring and Testing the Impact of News on Volatility. The 
Journal of Finance 48 (5):1749–1778.

Eren, O., and D. Yavuz. 2020. Bolgeler Itibariyla Ihracat Agirlikli Buyume Endeksleri: Research 
and Monetary Policy Department, Central Bank of the Republic of Turkey.

Erkol, A. Y., and C. Nuran. 2020. The Impact of Financial Structure on Export Performance: The 
Case of Manufacturing Sectors in Turkey. Alanya Akademik Bakış 4 (3):963-974.

Freund, C. 2005. Current account adjustment in industrial countries. Journal of International 
Money and Finance 24 (8):1278-1298.

Freund, C., and F. Warnock. 2007. Current account deficits in industrial countries: the bigger 
they are, the harder they fall? In G7 current account imbalances: sustainability and adjust-
ment: University of Chicago Press, 133-168.

Galati, G., and G. Debelle. 2005. Current account adjustment and capital flows.
He, X., K. D. Brouthers, and I. Filatotchev. 2013. Resource-Based and Institutional Perspectives 

on Export Channel Selection and Export Performance. Journal of Management 39 (1):27-
47.

Ipek, I., and M. Tanyeri. 2020. Home country institutional drivers and performance outcomes 
of export market orientation: the moderating role of firm resources. International Journal 
of Emerging Markets.

Kalirajan, K. 2010. Sources of variation in export flows over time: A suggested methodology of 
measurement.

Kavoussi, R. M. 1984. Export expansion and economic growth: Further empirical evidence. 
Journal of development economics 14 (1):241-250.

Murray, J. Y., G. Y. Gao, M. Kotabe, and N. Zhou. 2007. Assessing Measurement Invariance of 
Export Market Orientation: A Study of Chinese and Non-Chinese Firms in China. Journal 



37

Arzova, Sabri Burak ve Caner Özdurak (2021): “Dynamic linkages between Germany trade 
trends and export of Turkey: Evidence from DCC-GARCH Model and News Impact Curves”,                     

Efil Journal, Cilt 4, Sayı 4, s. 19-37

of International Marketing 15 (4):41-62.
Mügge, D. 2016. Studying macroeconomic indicators as powerful ideas. Journal of European 

Public Policy 23 (3):410-427.
Nguyen, V. C., and T. T. Do. 2020. Impact of exchange rate shocks, inward FDI and import on 

export performance: a cointegration analysis. The Journal of Asian Finance, Economics, 
and Business 7 (4):163-171.

Rajković, M., P. Bjelić, D. Jaćimović, and M. Verbič. 2020. The impact of the exchange rate on 
the foreign trade imbalance during the economic crisis in the new EU member states and 
the Western Balkan countries. Economic Research-Ekonomska Istraživanja 33 (1):182-203.

Selcuki, C., and D. Tulan. 2021. The State and Future of Turkey and Germany Relations: Assess-
ment of Existing and Emerging Economic Relationship: EDAM: Center for Economics 
and Foreign Policy Studies 1-21.

Seyoum, B. 2007. Revealed comparative advantage and competitiveness in services. Journal of 
Economic Studies 34 (5):376-388.

Sharma, P., L. T. Cheng, and T. Y. Leung. 2020. Impact of political connections on Chinese 
export firms’ performance–Lessons for other emerging markets. Journal of Business Rese-
arch 106:24-34.

TIM. 2020. Almanya Hedef Pazar Ülke Analizi Türkiye İhracatçılar Meclisi TIM Ekonomik 
Arastirmalar Subesi 1-84.

Tybout, J. R. 2000. Manufacturing Firms in Developing Countries: How Well Do They Do, and 
Why? Journal of Economic Literature 38 (1):11-44.

Utkulu, U., and D. Seymen. 2004. Revealed Comparative Advantage and Competitiveness: Evi-
dence for Turkey vis-à-vis the EU/15 In European Trade Study Group (ETSG). Notting-
ham, 1-26.

Yılmaz, F., and G. Akkaya. 2020. Türkiye’nin Avrupa Birliği ile Dış Ticaretinde Yoğunlaşma 
Analizi. Çukurova Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi 24 (2):251-267.


