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Abstract 
The study investigates the role of macroeconomic and market indicators on Türkiye’s 
sovereign CDS spreads, which represent the riskiness and vulnerability in terms of credit 
default that affects foreign investment flows. In this context, Türkiye, which has high and 
volatile CDS spreads, is selected, and ten explanatory indicators including five 
macroeconomic and five market are selected. Moreover, monthly data between January 
2010 and January 2022, which covers the most recent accessible data, is used and 
multivariate adaptive regression splines (MARS) approach is performed. The empirical 
results reveal that (i) all macroeconomic and market indicators used in the analysis have a 
significant effect on the CDS spreads; (ii) foreign exchange (FX) rates, Treasury bond 
interest rates, and deposit interest rates are the most influential three indicators, whereas 
credit interest rate and industrial production index are the least effective indicators; (iii) the 
effects of the indicators changes according to different thresholds; (iv) the effect of the 
indicators vary according to interactions with other indicators. Overall, excluding FX rates, 
the market indicators have higher importance with regard to the macroeconomic indicators 
in terms of effects on the CDS spreads. Furthermore, policy implications regarding having 
low-level CDS spreads to stimulate foreign investments inflows are discussed by considering 
the boundaries of the study. Hence, Türkiye as well as other emerging countries can have 
low-level CDS spreads by decreasing the adverse effects of the influential indicators.  
 

Keywords: CDS spreads; macroeconomic indicators; market indicators; MARS, Türkiye. 

JEL Classification: C22; E44; F31; G12. 

Introduction  
Although countries have been facing new challenges, economic issues have been still the 
most important priority. While there are many economic indicators such as consumer prices 
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index (CPI), FX rates, interest rates, reserves, and unemployment (Orhan et al., 2019; 
Kartal, 2020; Kartal et al., 2021), each of them has high importance for countries due to the 
fact that they reflect conditions and progresses in different parts of economies. In this 
context, CDS spreads take place among the most significant indicators for countries, 
economies, and economic actors, especially international ones. Because, international 
investors consider CDS spreads of countries in the allocation of assets in order to benefit 
from diversification (Dooley & Hutchison, 2009; Yang et al., 2018; Kartal, 2020).  

CDS spreads are financial derivative products, which are used for protection against losses 
on debts that are provided by foreign investors (Hibbert & Pavlova, 2017; Kartal, 2020; Kartal 
et al., 2022). While corporate CDS spreads are related to companies taking debts, sovereign 
CDS spreads are much related to countries’ riskiness, soundness, and vulnerabilities 
(Shahzad et al., 2017). Hence, CDS spreads can be used by investors at either macro 
(country) or micro (company) level for financial protection purposes. 

Due to the negative effects of the high-level CDS spreads, countries generally have 
difficulties in attracting foreign investments through the portfolio flow channel. High-level 
CDS spreads decrease contributions of foreign portfolio investments to the economic growth 
and development of countries. Thus, having and sustaining low-level CDS spreads has 
become important. But, this is not easy because there are many factors that should be 
considered, that affect CDS spreads. Hence, having low-level CDS spreads requires 
consideration of multiple factors at the same time. From this perspective, international 
(global), macroeconomic, and market (financial) factors can have effect on the CDS spreads 
of countries (Galil et al., 2014; Kocsis & Monostori, 2016; Kartal, 2020; Kartal et al., 2022). 
Considering that international factors are mainly out of the control of countries most of the 
time, focusing on macroeconomic and market factors can be beneficial in having low-level 
CDS spreads.  

As a matter of fact, developed countries have low-level CDS spreads. On the other hand, 
most emerging countries have relatively high-level CDS spreads with regard to developed 
countries. In recent conditions, Türkiye, which takes place among important emerging 
countries, has quite high-level CDS spreads and it has faced sudden increases sometimes. 
Appendix 1 presents the progress of sovereign CDS spreads of Türkiye since September 
2008. As one may see from Appendix 1, Türkiye had high-level CDS spreads when Global 
Financial Crisis (GFC) continued. After the ending of the GFC, Türkiye’s CDS spreads went 
down to a level of 300 basis points (bps) until mid-2018. With the beginning of 
macroeconomic deteriorations, the CDS spreads of Türkiye began to increase and reached 
the level of 570 bps in September 2018. Then, the CDS spreads decreased gradually with 
the effects of measures taken. At the end of January 2020, they arrived at 240 bps. However, 
they reached 611 bps in April 2020 and 624 bps in December 2021.  

The progress of Türkiye’s sovereign CDS spreads shows that Türkiye has quite high and 
volatile CDS spreads that are a threat to sustaining foreign portfolio inflows. Also, Türkiye 
has still quite high CDS spread level with regard to its peers (The Central Bank of the 
Republic of Türkiye-CBRT, 2020a; Bloomberg, 2022). In this context, researching Türkiye 
case and determining the role of macroeconomic and market factors on the CDS spreads 
can be beneficial. 

It is acknowledged that there are some studies in the current literature that examine the CDS 
spreads of Türkiye, such as Kartal (2020) and Kartal et al. (2022). However, the main 
perspective of these studies is to focus on a specific viewpoint, such as global factors (in 
Kartal, 2020) or behavior of the CDS spreads in different economic conjunctures (in Kartal 
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et al., 2022). When the current literature is examined from viewpoint of the role of 
macroeconomic and market indicators on the CDS spread changes, it may be concluded 
that the Türkiye case has not been comprehensively examined and there is a literature gap. 
Hence, a new study that examines the CDS spreads of Türkiye from this perspective by 
including the most available data and using a novel method can fill in the gap.  

By taking the literature gap into account and the importance of Türkiye among the emerging 
countries, this study investigates the role of macroeconomic and market indicators on the 
CDS spreads in Türkiye. Parallel to this aim, a total of ten explanatory indicators including 
five macroeconomic ones and five market ones is included by benefitting from the literature, 
monthly data between January 2010 and January 2022 as the most recent accessible data 
is used, and the MARS approach is applied. Hence, this study aims to (i) determine the role 
of the macroeconomic and market indicators on the CDS spreads; (ii) define the relative 
importance of macroeconomic and market indicators; (iii) investigate whether the effects of 
the indicators change according to different thresholds; (iv) search whether effects of the 
indicators vary according to interactions with other indicators. The empirical outcomes reveal 
that (i) all macroeconomic and market indicators have a significant effect on the CDS 
spreads; (ii) FX rates, Treasury bond interest rate, and deposit interest rates are the most 
influential indicators, whereas credit interest rate and industrial production index are the least 
effective indicators; (iii) the effects of the indicators change according to different thresholds; 
(iv) the effect of the indicators vary according to interactions with other indicators. Overall, 
market indicators have higher importance with regard to macroeconomic indicators; 
moreover, some policy implications are proposed based on the empirical outcomes.  

The study contributes to the literature in the following ways. First, this study focuses on 
Türkiye as an emerging market case that has quite high-level CDS spreads by focusing on 
the macroeconomic and market indicators. Hence, the study gives much more importance 
to internal factors rather than to external factors in explaining CDS spread changes, which 
is consistent with studies of Galil et al. (2014), Fontana and Scheicher (2016), Hibbert and 
Pavlova (2017), and Akçelik and Fendoğlu (2019). Second, this study applies the MARS 
approach as a non-parametric regression that builds the functional relationship between 
indicators without any assumption. The MARS approach has been recently used in the 
economics and finance areas and is rarely used for examination of the CDS spreads in the 
literature. Third, this study uses monthly data between January 2010 and January 2022 by 
considering the frequency of the indicators included in the analysis.  

The remaining sections of the study are as follows. Section 2 reviews the literature. Section 
3 explains indicators, data sources, and methodology. Section 4 presents empirical results. 
Section 5 presents the conclusion and policy implications. 

1. Literature Review 
As mentioned above, sovereign CDS spreads reflect the riskiness, soundness, and 
vulnerabilities of countries (Shahzad et al., 2017; Kartal, 2020; Kartal et al., 2022). For this 
reason, there is a variety of indicators that may have an effect on the CDS spreads. While 
some of these indicators may be found among the macroeconomic indicators, some others 
can be included in the market indicators as well.  

The first group of studies focuses on the effects of macroeconomic indicators on the CDS 
spreads. In this group, CPI, current account (CA) balance, FX rates, industrial production 
index (IPI), and unemployment indicators are considered.  
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CPI is one of the main indicators that is considered in examining CDS spreads. Galil et al. 
(2014), Benbouzid et al. (2017), Akçelik and Fendoğlu (2019), CBRT (2020a), and Kartal et 
al. (2022) examine the effect of the CPI on the CDS spreads and determine that there is a 
positive (i.e., increasing) effect of the CPI on the CDS spreads. In this context, as the CPI 
indicator, the annual rate of change in CPI is used.  

CA balance is another important indicator for emerging countries due to the fact that they 
have generally a CA deficit. In the present literature, Kocsis and Monostori (2016), Yılmaz 
and Çetiner (2017), Akçelik and Fendoğlu (2019), Akın and Işıklı (2020), CBRT (2020a), 
Anelli and Patanè (2022), and Huyugüzel Kışla et al. (2022) consider the CA balance as an 
indicator in examining CDS spreads and conclude that there is a positive (i.e., increasing) 
effect of the CA deficit on the CDS spreads. 

Another important indicator is the FX rates. For instance, Grammatikos and Vermeulen 
(2012), Ertuğrul and Öztürk (2013), Fontana and Scheicher (2016), Hassan et al. (2017), 
Augustin (2020), Kartal (2020), Bernoth and Herwartz (2021), Kartal et al. (2021), and Kartal 
et al. (2022) examine the relationship between CDS spreads and FX rates and determine 
that there is a positive relationship. In line with these studies, United States Dollar 
(USD)/Turkish Lira (TRY) FX rates are included as the most used FX rates in Türkiye. 

Also, IPI is another macroeconomic indicator that is used in the current studies. For example, 
Chen et al. (1986), Johnson (2002), Sagi and Seasholes (2007), Liu and Zhang (2008), and 
Galil et al. (2014) take IPI into account in examining CDS spreads and state that there is a 
negative (i.e., decreasing) effect of the IPI on the CDS spreads. 

Furthermore, the unemployment rate is included in various studies. Liu and Morley (2013), 
Şahin et al. (2016), Doshi et al. (2017), Aytekin and Abdioglu (2021), Anelli and Patanè 
(2022), and Hao et al. (2022) are some examples of the current studies that consider 
unemployment rate in examining CDS spreads and they determine that there is a positive 
(i.e., increasing) effect of the unemployment on the CDS spreads. 

The second group of studies examines the effects of the market indicators on the CDS 
spreads. In this group, interest rates, nonperforming loans (NPL), and reserves are 
considered. 

In the current literature, there are a variety of studies that consider a different types of interest 
rates in examining CDS spreads. Longstaff et al. (1995), Collin-Dufresne et al. (2001), 
Alexander and Kaeck (2008), Galil and Soffer (2011), Galil et al. (2014), Hassan et al. 
(2015), Hibbert and Pavlova (2017), Yang et al. (2018), Kartal (2020), Kartal et al. (2022) 
examine the effect of the interest rates on the CDS spreads. In such studies, different interest 
rate types, such as credit interest rates, deposit interest rates, Treasury bond interest rates, 
and the weighted average cost of funding of central banks are used and concluded that 
either a positive (i.e., increasing) or a negative (i.e., decreasing) effect of interest rate may 
be revealed on the CDS spreads. In line with these studies, credit interest rates, deposit 
interest rates, and 10-year Treasury bond interest rates are selected to be included in the 
analysis. That is why because these interest rate indicators are much more significant in 
Türkiye as an emerging country with a bank-based financial system and a debt-based 
economic growth structure.   

Besides, NPL can be influential on the CDS spreads. Benbouzid et al. (2017), Di Tommaso 
and Pacelli (2022), and Kartal et al. (2022) include NPL in examining CDS spreads and 
define a positive (i.e., increasing) effect of the NPL on the CDS spreads. In line with the 
studies, NPL is included as a market indicator. 
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As a last market indicator, the reserves of central banks are considered. In the current 
literature, Afonso and Strauch (2007), Akçelik and Fendoğlu (2019), CBRT (2020a), Kartal 
et al. (2022), and Rathi et al. (2022) use reserves in examining CDS spreads and they define 
negative (i.e., decreasing) effect of the reserves on the CDS spreads. In line with these 
studies, reserves are used in this study and a total of FX and gold reserves are considered 
because there is a nearly equal amount of FX and gold reserves in the total reserves of 
Türkiye. 

Moreover, a variety of econometric and statistical methods are used to examine CDS 
spreads. In this context, autoregressive distributed lag bounding test, causality and 
cointegration tests, regression, vector autoregressive model, vector error correction model 
as well as machine learning algorithms are used in the current literature. For example, in 
studies focused on Türkiye, Şahin and Altay (2016) use cointegration and dynamic least 
squares; Akın and Işıklı (2020) apply the cointegration test and Fourier Toda-Yamamoto 
causality test; and Kartal et al. (2022) use machine learning algorithms. Even, Kartal (2020) 
use the MARS approach to examine CDS spreads of Türkiye by including some global, 
macro, and pandemic-related indicators via using daily data.  

When evaluating studies in the literature, it may be summarized that some indicators and 
methods are used frequently, whereas some others are much less considered. In line with 
the studies of Galil et al. (2014), Fontana and Scheicher (2016), Hibbert and Pavlova (2017), 
and Akçelik and Fendoğlu (2019) concluding that country-specific macroeconomic and 
market indicators are much more important for the CDS spreads, this study selects a total 
of ten macroeconomic and market indicators by benefitting from the literature review. Also, 
this study performs the MARS approach that is rarely used to examine the CDS spreads in 
the current literature. 

2. Indicators, Data Sources, and 
Methodology 

 2.1. Indicators 
5-years sovereign CDS spreads of Türkiye are used as a dependent indicator because of 
the fact that this maturity in the CDS spreads has the highest liquidity (CBRT, 2020a). Also, 
a total of ten independent indicators are selected to analyze their effects on the CDS spreads 
by following previous literature. Table 1 presents a summary of the indicators. 

Table 1  

Details of the Indicators 

Symbols Indicator Types Indicators Descriptions Units 
Expected 

Effects 
CDS Dependent CDS Spreads Türkiye 5-Year Sovereign 

USD CDS Spreads 
Point * 

CA Macroeconomic CA Balance CA Balance (US Dollar) Billion 
USD 

+ 

CPI Macroeconomic Inflation  CPI (Annual Rate of 
Change) 

% + 

CRD Market Credit Interest 
Rate 

Commercial Credits 
Interest Rates (Annual) 

% +,- 
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Symbols Indicator Types Indicators Descriptions Units 
Expected 

Effects 
DPST Market Deposit Interest 

Rate 
Deposit Interest Rates 
(Annual) 

% +,- 

IPI Macroeconomic Industrial 
Production 
Index 

IPI  Point - 

NPL Market NPL NPL Amount Billion 
TRY 

+ 

RSRV Market Reserves FX and Gold Reserves Billion 
USD 

- 

THVL Market Treasury Bond 
Interest Rates 

10-Year Treasury Bond 
Interest Rates 

% +,- 

UNEMP Macroeconomic Unemployment UNEMP Rate (Annual)  % + 
USD/TRY Macroeconomic FX Rates  USD/TRY FX Rates Point + 
Notes: * represents dependent indicator; + denotes positive (increasing) effect on the CDS 
spreads; - shows negative (decreasing) effect on the CDS spreads. 

2.2. Data Sources 
The scope of the study includes Türkiye due to the fact that Türkiye faced an increasing CDS 
spreads many times in the last periods. The study covers the period between January 2010 
and January 2022. As it is known, there was the global financial crisis in 2008 and its 
negative effects continued in 2009. For this reason, data is started from 2010, which can be 
evaluated as a normal year.  

Data for the 10-Year Treasury Bond Interest Rate is gathered from Bloomberg (2020), data 
for NPL is obtained from Banking Regulation and Supervision Agency (BRSA) (2020), and 
data for all other indicators are collected from the CBRT (2020b).  

2.2. Methodology  
A multi-step methodology is applied to examine the role of the macroeconomic and market 
indicators on the CDS spreads in Türkiye as seen in Figure 1.  

Figure 1 

The Applied Methodology 

 
 

In the first step, the data is collected from various data sources. In the second step, the 
descriptive statistics and correlation matrix are examined in detail. In the third step, the BDS 
test is used to examine the linearity of the indicators (Broock et al., 1996). Naturally, it is 
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much more appropriate to use non-linear techniques when indicators are non-linear. Hence, 
the characteristic of the indicators is important in determining the analysis technique. In the 
fourth, the MARS approach is applied (Friedman, 1991). This approach analyzes the effects 
of the explanatory indicators on the dependent indicator by considering the interactions 
between the explanatory indicators as well as the thresholds of each explanatory indicator. 
In the fifth step, discussion and policy implications are presented based on the empirical 
outcomes. Finally, limitations and future directions are discussed in the conclusion part of 
the study.  

In the empirical analysis, the MARS approach is used as a non-parametric regression 
modeling of high dimensional data developed by Friedman (1991) in order to predict 
underlying functional relationships. Whereas linear models have various assumptions to 
make a prediction, non-linear models generally do not have any assumptions. Hence, the 
MARS algorithm is a flexible and accurate predictor of piecewise-defined polynomials from 
correlated data (Goh et al., 2017; Liu, 2018).  

A general MARS model can be formulated as follows:  

ܻ ൌ ଴ܤ ൅ ෍ܽ௡ܤ௡ሺܺ௧ሻ ൅ ߝ 

௄

௞ୀଵ

                                                                                                ሺ1ሻ 

where: Y is the dependent indicator, X represents independent indicators, ܤ଴ denotes the 
constant term, ܤ௡ሺܺ௧ሻ describes the basis function that is estimated by minimizing the 
residual sum of squares, and ܽ௡ shows the coefficient of nth basis functions (Friedman, 
1991).  
There is a two-step procedure that consists of forward and backward stages in the MARS 
model. In the first stage, the algorithm starts from a constant term that is the mean of the 
dependent values. Then, the piecewise linear segments, known as basis functions (BFs), 
are iteratively added to the model. BFs are dependent on spline functions that are defined 
on a given segment and the end points of the segment are called knots. The forward step 
finds the potential knots to improve the performance and leads to overfitting. In the second 
stage, it can be eliminated the redundant knots that have the least contribution to the 
complex model by using Generalized Cross-Validation (GCV).  
GCV is defined as follows: 

ሻܭሺܸܥܩ ൌ
1
ܰ

෍ ሾݕ௜ െ ݂ሺݔ௜ሻሿଶ ൤1 െ
ܭ ൅ ܭ݀

ܰ
൨

ଶ

ൗ

ே

௜ୀଵ

                                                                            ሺ2ሻ 

where: d is the penalizing parameter for each basis function and N is the number of 
observations. The best model is the one that has the lowest GCV value and the highest 
coefficient of determination (R2) (Sephton, 2001; Hastie et al., 2009). 

In order not to extend the study unnecessarily, the MARS approach is not very much 
discussed in detail. Much more information regarding the MARS approach can be obtained 
from the original study by Friedman (1941). 

3. Empirical Analysis  

3.1. Descriptive Statistics 
Monthly data consists of 145 observations that occurred from January 2010 to January 2022. 
Table 2 shows the descriptive statistics and correlation matrix of the indicators.  
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According to Table 2, the standard deviation is highest for the CDS spreads followed by 
NPL, IPI, CPI, CRD, DPST, etc. Also, while there is a little difference between the minimum 
and maximum values of the indicators, unlikely, there is a huge interval for the CDS spreads. 
Moreover, almost all indicators excluding CA and IPI are not normally distributed based on 
the Jarque-Bera probability statistics. Furthermore, correlation coefficients between CDS 
spreads and other indicators change between -29% and 83%. These correlation coefficients 
show a positive and high correlation relationship of the explanatory indicators except for 
reserves with the CDS spreads. 

3.2. Linearity Test 
Table 3 presents the results of the BDS test that is used to verify the linearity of the 
indicators. 

Table 2 

Linearity Test Results 
Indicators Dimensions Results 

2 3 4 5 
CDS 0.13864 0.22386 0.27924 0.31657 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
USD/TRY 0.18464 0.30893 0.39545 0.45573 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
THVL 0.16604 0.27533 0.34513 0.38957 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
NPL 0.20069 0.33567 0.42752 0.49039 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
DPST 0.17727 0.29866 0.37461 0.42183 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
CPI 0.16762 0.27687 0.34636 0.38930 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
UNEMP 0.16966 0.28551 0.36214 0.40991 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
RSRV 0.16954 0.28336 0.35571 0.39889 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
IPI 0.09991 0.17449 0.22916 0.26151 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
CRD 0.17043 0.28627 0.36066 0.40599 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
CA 0.07844 0.12074 0.13491 0.13229 Non-linear 

[0.0000] [0.0000] [0.0000] [0.0000] 
Notes: Values indicate BDS statistics. [ ] represents probability values.  
 
According to Table 3, the results show that p-values for all indicators are lower than 0.05. 
Thus, the null hypothesis, which is an indicator is linearly distributed, is rejected and it is 
concluded that all indicators are non-linear. 

When considering the non-normal distribution and non-linear condition of the indicators, it is 
required that non-linear approaches should be used instead of the linear method for 
empirical analysis. Hence, it is decided to use the MARS approach. That is why because the 
MARS approach is a non-parametric regression modeling to estimate underlying functional 
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relationships between the dependent indicator and independent indicators by considering 
the interaction between independent indicators as well as not having pre-assumptions to 
make a prediction (Friedman, 1991). 

3.3. Analysis Results 
By applying the 10-fold cross-validation approach, the MARS algorithm produces a total of 
57 different models (BFs) that are presented in Appendix 2. The best model among all 
models is chosen based on the GCV and R2 statistics. Hence, BF 31 is determined as the 
best model on the basis of the GCV and R2 values. According to the best model, all 
macroeconomic and market indicators included in the analysis have a statistically significant 
effect on the CDS spreads. Besides, the adjusted R2 of the best model is 0.987, which shows 
that explanatory indicators used in the model can explain 98.7% of the changes in the CDS 
spreads.  

Also, the MARS approach determines the importance of the explanatory indicators in the 
best model (BF 31). Table 4 presents the importance levels of the indicators. 

Table 3 

Importance Level 
Types Indicators Importance Levels -GCV 

Macroeconomic USD/TRY 100.00 4,037.76 
Market THVL 85.75 3,155.99 
Market DPST 83.70 3,040.52 
Market NPL 69.60 2,320.51 
Market RSRV 46.54 1,428.35 
Macroeconomic CPI 40.45 1,251.70 
Macroeconomic UNEMP 37.04 1,163.73 
Macroeconomic CA 23.15 885.36 
Market CRD 13.08 763.78 
Macroeconomic IPI 12.51 758.94 
 

According to Table 4, all indicators included in the empirical analysis affect CDS spreads. 
Specifically, the most significant indicator is the USD/TRY FX rates. Also, Treasury bond 
interest rates, deposit interest rates, and nonperforming loans come after the USD/TRY FX 
rates in terms of their importance in the best model. Moreover, although other indicators like 
CA, CRD, and IPI have the lowest importance in the model, they still have a low effect on 
the CDS spreads that contribute to the prediction model. Hence, it can be stated that 
excluding FX rates, the market indicators have higher importance with regard to the 
macroeconomic indicators in terms of their effects on the CDS spreads. This is consistent 
with the studies of Galil et al. (2014), Fontana and Scheicher (2016), Hibbert and Pavlova 
(2017), and Akçelik and Fendoğlu (2019).      

The MARS approach analyses a total of ten explanatory indicators with minimal loss of 
information. While the details of the BF 31 are presented in Appendix 3 as a whole, basis 
functions based on each independent indicator are exhibited below. In this context, Table 5 
presents the basis functions regarding the effects of USD/TRY FX rates on the CDS spreads. 
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Table 4 
Basis Functions for USD/TRY 

Basis Functions Details Coefficient Parent 
2 max (0, 6.831 - USD/TRY) - - 
19 max (0, USD/TRY - 4.637) * BF18 -4.49 RSRV 
20 max (0, 4.637 - USD/TRY) * BF18 -7.241 RSRV 
27 max (0, USD/TRY - 3.073) * BF4 -10.939 NPL 
28 max (0, 3.073 - USD/TRY) * BF4 -3.647 NPL 
53 max (0, 7.521 - USD/TRY) * BF11 -16.731 DPST 
 

While the most important indicator on the CDS spreads is the USD/TRY FX rates, they alone 
do not have an effect on the CDS spreads. On the other hand, USD/TRY FX rates interact 
with the reserves. When USD/TRY FX rates are higher than TRY 4.637 and reserves are 
lower than TRY 102.733 billion, then CDS spreads decrease. In this case, 1 point decrease 
in the USD/TRY FX rates may induce a 4.49 point decrease in the CDS spreads. Also, the 
CDS spreads decrease when if USD/TRY FX rates are lower than TRY 4.637 and reserves 
are lower than TRY 102.733 billion. In this case, 1 point decrease in the USD/TRY FX rates 
may induce a 7.241 point decrease in the sovereign CDS spreads of Türkiye.  

Besides, USD/TRY FX rates interact with the nonperforming loans. When USD/TRY FX 
rates are higher than TRY 3.073 and NPL amount is less than TRY 68.043 billion, then CDS 
spreads decrease. In this case, 1 point decrease in the USD/TRY FX rates may induce a 
10.939 point decrease in the CDS spreads. Also, the CDS spreads decrease when 
USD/TRY FX rates are less than TRY 3.073 and NPL amount is lower than TRY 68.043 
billion. In this case, 1 point decrease in the USD/TRY FX rates may induce a 3.647 point 
decrease in the CDS spreads. 

Moreover, USD/TRY FX rates interact with the deposit interest rates. If USD/TRY FX rates 
are lower than TRY 7.521 and deposit interest rates are higher than 10.25%, then CDS 
spreads decrease. In this case, 1 point decrease in the USD/TRY FX rates may induce a 
16.731 point decrease in the CDS spreads. 

Table 6 presents the basis functions regarding the effects of THVL on the CDS spreads. 

Table 5 
Basis Functions for THVL 

Basis Functions Details Coefficient Parent 
9 max (0, THVL - 9.610) 29.761 - 

10 max (0, 9.610 - THVL) -18.474 - 
21 max (0, THVL - 18.050) * BF5 -0.176 DPST 
22 max (0, 18.050 - THVL) * BF5 -0.064 DPST 

 

The second important indicator on the CDS spreads is the Treasury bond interest rate. When 
THVL rates are higher than 9.61%, then CDS spreads increase by 29.761 points for 1 point 
increase in the THVL. However, the CDS spreads decrease by 18.474 points for 1 point 
decrease when THVL are lower than 9.61%.  
In addition, THVL interact with the deposit interest rates. When THVL are higher than 
18.05%, deposit interest rates are higher than 15.095%, and NPL amount is higher than 
TRY 68.043 billion, then CDS spreads decrease. In this case, 1 point decrease in the THVL 
can provide a 0.176 point decrease in the CDS spreads. Besides, CDS spreads decrease 
when THVL are lower than 18.05%, deposit interest rates are higher than 15.095%, and NPL 
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amount is higher than TRY 68.043 billion. In this case, 1 point decrease in the THVL can 
provide a 0.064 point decrease in the CDS spreads. 

Table 7 presents the basis functions regarding the effects of the DPST on the CDS spreads. 

Table 6 
Basis Functions for DPST 

Basis Functions Details Coefficient Parent 
5 max (0, DPST - 15.095) * BF3 - NPL 
6 max (0, 15.095 - DPST) * BF3 0.642 NPL 

11 max (0, DPST - 10.250) 90.117 - 
12 max (0, 10.250 - DPST) - - 
13 max (0, DPST - 11.017) * BF4 -11.115 NPL 
14 max (0, 11.017 - DPST) * BF4 -3.831 NPL 
33 max (0, DPST - 20.542) * BF31 0.737 NPL 
39 max (0, DPST - 11.776) -100.853 - 
57 max (0, 10.814 - DPST) * BF8 0.332 NPL 

 

The third important indicator on the CDS spreads is the deposit interest rates. The NPL 
amount does not have an effect on the CDS spreads when they are lower than 10.25%. 
Also, they have an increasing effect on the CDS spreads when they are higher than 10.25. 
In this case, 1 point decrease in the NPL amount causes a 90.117 point increase in the CDS 
spreads. Besides, they have a decreasing effect on the CDS spreads when they are higher 
than 11.776. In this case, 1 point decrease in the DPST provides a 100.853 point decrease 
in the CDS spreads. 
On the other hand, the DPST interact with the nonperforming loans. When DPST are lower 
than 15.095% and NPL amount is more than TRY 68.043 billion, then the CDS spreads 
increase. In this case, 1 point decrease in the DPST may induce a 0.642 point increase in 
the CDS spreads. Also, the CDS spreads decrease when DPST are higher than 11.017% 
and NPL amount is lower than TRY 68.043 billion. In such a case, 1 point decrease in the 
DPST may induce a 11.115 point increase in the CDS spreads. Besides, the CDS spreads 
decrease when DPST are lower than 11.017% and NPL amount is lower than TRY 68.043 
billion. In this case, 1 point decrease in the DPST may induce a 3.831 point decrease in the 
CDS spreads. However, the CDS spreads increase by 0.332 points for a 1 point increase in 
the DPST when the DPST is lower than 10.814%, the NPL amount is lower than TRY 
123.798 billion, and the USD/TRY FX rates is below the TRY 6.831. Similarly, the CDS 
spreads increase by 0.737 points for 1 point increase in the DPST when the DPST is lower 
than 20.542%, the NPL amount is higher than TRY 39.862 billion, and the USD/TRY FX 
rates is below the TRY 6.831.  
Table 8 presents the basis functions regarding the effects of NPL on the CDS spreads. 

Table 7 
Basis Functions for NPL 

Basis Functions Details Coefficient Parent 
3 max (0, NPL - 68.043) - - 
4 max (0, 68.043 - NPL) 18.382 - 
7 max (0, NPL - 123.798) * BF2 -17.561 USD/TRY 
8 max (0, 123.798 - NPL) * BF2 -0.97 USD/TRY 

31 max (0, NPL - 39.862) * BF2 2.972 USD/TRY 
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The fourth important indicator on the CDS spreads is the nonperforming loans. The NPL 
amount has an increasing effect on the CDS spreads when it is lower than TRY 68.043 
billion. In this case, 1 point decrease in the NPL amount causes an 18.382 point increase in 
the CDS spreads. If the NPL amount is higher than TRY 68.043 billion, it does not have an 
effect on the CDS spreads.  

Also, the NPL amount interact with the USD/TRY FX rates. When the NPL amount is higher 
than TRY 123.798 billion and USD/TRY FX rates are lower than TRY 6.831, then the CDS 
spreads decrease. In this case, 1 point decrease in the NPL may induce a 17.561 point 
decrease in the CDS spreads. Besides, the CDS spreads decrease when the NPL amount 
is lower than TRY 123.798 billion, and USD/TRY FX rates are lower than TRY 6.831. In such 
a case, 1 point decrease in the NPL may cause a 0.97 point decrease in the CDS spreads. 
Moreover, the CDS spreads increase when the NPL amount is higher than TRY 39.862 
billion, and USD/TRY FX rates are lower than TRY 6.831. In this case, 1 point increase in 
the NPL may induce a 2.972 point increase in the CDS spreads.  

 Table 9 presents the basis functions regarding the effects of the RSRV on the CDS 
spreads. 

Table 8 
Basis Functions RSRV 

Basis Functions Details Coefficient Parent 
18 max (0, 102.733 - RSRV) 23.425 - 
47 max (0, 95.213 - RSRV) * BF9 -1.645 THVL 

 

The fifth important indicator on the CDS spreads is the central bank reserves. The RSRV 
have an increasing effect on the CDS spreads when they are lower than TRY 102.733 billion. 
In this case, 1 point increase in the RSRV causes a 23.425 point increase in the CDS 
spreads. Also, the RSRV interact with the THVL. When the RSRV are lower than TRY 
95.213 billion and the THVL are higher than 9.61%, then CDS spreads decrease. In this 
case, a 1 point decrease in the RSRV may induce a 1.645 point decrease in the CDS 
spreads.  

Table 10 presents the basis functions regarding the effects of the CPI on the CDS spreads. 

Table 9 
Basis Functions for CPI 

Basis Functions Details Coefficient Parent 
25 max (0, CPI - 10.128) * BF12 -32.756 DPST 
26 max (0, 10.128 - CPI) * BF12 - DPST 
41 max (0, CPI - 10.346) 4.393 - 

 

The sixth important indicator on the CDS spreads is the consumer prices index. The CPI 
amount has an increasing effect on the CDS spreads when it is higher than 10.346%. In this 
case, 1 point increase in the CPI causes a 4.393 point increase in the CDS spreads.  

Also, the CPI interact with the DPST. When the CPI is higher than 10.128% and DPST is 
lower than 10.25%, then the CDS spreads decrease. In this case, 1 point decrease in the 
CPI may induce a 32.756 point decrease in the CDS spreads. On the other hand, when the 
CPI is lower than 10.128% and DPST is lower than 10.25%, then CPI does not have an 
effect on the CDS spreads. 
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Table 11 presents the basis functions regarding the effects of the UNEMP on the CDS 
spreads. 

Table 10 
Basis Functions UNEMP 

Basis Functions Details Coefficient Parent 
15 max (0, UNEMP - 12.200) * BF8 -3.31 NPL 
23 max (0, UNEMP - 13.400) * BF8 12.02 NPL 
38 max (0, 8.500 - UNEMP) * BF26 83.358 CPI 

 

The seventh important indicator on the CDS spreads is unemployment. The UNEMP alone 
does not have an effect on the CDS spreads. In other words, it interacts with the NPL and 
CPI. The CDS spreads decrease when UNEMP is higher than 12.2%, the NPL amount is 
lower than TRY 123.798 billion, and the USD/TRY FX rates are lower than TRY 6.831. In 
this case, a 1 point decrease in the UNEMP may cause a 3.31 point decrease in the CDS 
spreads. However, the CDS spreads increase when UNEMP is higher than 13.4%, the NPL 
amount is lower than TRY 123.798 billion, and the USD/TRY FX rates are lower than TRY 
6.831. In this case, 1 point increase in the UNEMP may induce a 12.02 point increase in the 
CDS spreads. Moreover, the CDS spreads increase when UNEMP is lower than 8.5, the 
CPI is lower than 10.128%, and the DPST is lower than 10.25%. In such a case 1 point 
increase in the UNEMP may induce an 83.358 point increase in the CDS spreads.  

Table 12 presents the basis functions regarding the effects of the CA on the CDS spreads. 

Table 11 
Basis Functions for CA 

Basis Functions Details Coefficient Parent 
30 max (0, - 0.089 - CA) * BF19 -0.428 USD/TRY 

 

The eighth important indicator on the CDS spreads is the current account balance. The CA 
balance alone does not have an effect on the CDS spreads, but it interacts with the USD/TRY 
FX rates and RSRV. When CA deficit is lower than TRY 0.089 billion, the USD/TRY FX rates 
are higher than TRY 4.637, and RSRV is lower than TRY 102.733 billion, then the CDS 
spreads decrease. In this case, a 1 point decrease in the CA deficit may induce a 0.428 point 
decrease in the CDS spreads.  

Table 13 presents the basis functions regarding the effects of the CRD on the CDS spreads. 

Table 12 
Basis Functions for CRD 

Basis Functions Details Coefficient Parent 
43 max (0, CRD - 13.688) * BF26 -22.23 CPI 
55 max (0, 17.993 - CRD) * BF11 -9.127 DPST 

 

The ninth important indicator on the CDS spreads is the credit interest rate. The CRD alone 
does not have an effect on the CDS spreads, but they interact with the CPI and DPST. The 
CDS spreads decrease when CRD are higher than 13.688%, the CPI is lower than 10.128%, 
and the DPST are lower than 10.25%. In this case, 1 point decrease in the CRD may cause 
a 22.23 point decrease in the CDS spreads. Similarly, the CDS spreads decrease when 
CRD are lower than 17.993% and the DPST are higher than 10.25%. In such a case, 1 point 
decrease in the CRD may result in a 9.127 point decrease in the CDS spreads.  
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Table 14 presents the basis functions regarding the effects of the IPI on the CDS spreads. 

Table 13 
Basis Functions for IPI 

Basis Functions Details Coefficient Parent 
45 max (0, IPI - 56.844) -0.624 - 

 

The tenth and last important indicator on the CDS spreads is the industrial production index. 
The IPI has a decreasing effect on the CDS spreads when it is higher than 56.844. In this 
case, 1 point increase in the IPI causes a 0.624 decrease in the CDS spreads.  

As a result of the MARS analysis, by using a total of ten macroeconomic and market 
indicators, Türkiye’s sovereign CDS spreads are estimated as follows: 

ݏ݀ܽ݁ݎ݌ܵ ܵܦܥ ൌ  133.797 ൅  18.382 כ 4ܨܤ ൅ 0.642 כ 6ܨܤ െ 17.561 כ 7ܨܤ െ  0.970 
כ ൅ 8ܨܤ   29.761 כ 9ܨܤ െ 18.474 כ 10ܨܤ ൅ 90.117 כ െ 11ܨܤ  11.115 
כ െ 13ܨܤ  כ 3.831  െ 14ܨܤ  כ 3.310  ൅ 15ܨܤ  כ 23.425  െ 18ܨܤ   4.490 
כ െ 19ܨܤ  כ 7.241  െ 20ܨܤ  כ 0.176  െ 21ܨܤ  כ 0.064  ൅ 22ܨܤ   12.020 
כ െ 23ܨܤ  כ 32.756  െ 25ܨܤ  כ 10.939  െ 27ܨܤ  כ 3.647   28ܨܤ 
െ כ 0.428  ൅ 30ܨܤ  כ 2.972  ൅ 31ܨܤ  כ 0.737  ൅ 33ܨܤ  כ 83.358   38ܨܤ 
െ כ 100.853  39ܨܤ  ൅ כ 4.393  െ 41ܨܤ  כ 22.230  െ 43ܨܤ   0.624 
כ 45ܨܤ  െ  1.645 כ 47ܨܤ െ 16.731 כ 53ܨܤ െ 9.127 כ ൅ 55ܨܤ  0.332 
כ  57ܨܤ 

(3) 

4. Conclusion and Policy Implications 
High CDS spreads are a phenomenon that plays a critical role in terms of foreign investment 
in the emerging countries. Therefore, having low-level CDS spreads is important for the 
developing countries because they need much more foreign investment inflows to finance 
their economic growth. In this context, the main priority of this study is to define which 
macroeconomic and market factors have an effect on the CDS spreads of Türkiye according 
to the scope of the study and, hence, provide the decreases in the CDS spreads. For this 
aim, 5-years CDS spreads of Türkiye are used as dependent indicators, while a total of ten 
independent indicators, which consist of five macroeconomic and five market indicators, are 
included by benefitting from the current studies. Also, monthly data between January 2010, 
and January 2022 is gathered from Bloomberg, BRSA, and CBRT sources. Moreover, the 
MARS approach, which provides the predictive accuracy of the results, is used for empirical 
analysis.  

As a result of the MARS analysis, it is determined that all macroeconomic and market 
indicators included in the analysis have a statistically significant effect on the CDS spreads. 
Specifically, the USD/TRY FX rates is the most important indicator affecting the CDS 
spreads of Türkiye followed by Treasury bond interest rates, deposit interest rates, 
nonperforming loans, central bank reserves, consumer prices index, unemployment rate, 
current account deficit, credit interest rates, and industrial production index. Hence, it can 
be generalized that by excluding the USD/TRY FX rates, the market indicators have much 
more effect on the CDS spreads than the macroeconomic indicators. Moreover, the MARS 
results show that the effects of the explanatory indicators on the CDS spreads can change 
according to different thresholds as well as to interactions with other explanatory indicators.  
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The results, which are gathered from the MARS analysis, are generally consistent with the 
current studies (e.g., Bernoth and Herwartz (2021) and Kartal et al. (2022) for the FX rates; 
Hibbert and Pavlova (2017), Yang et al. (2018), Kartal (2020), Kartal et al. (2022) for the 
interest rates; Di Tommaso and Pacelli (2022) and Kartal et al. (2022) for the nonperforming 
loans; CBRT (2020a) and Rathi et al. (2022) for the central bank reserves; Akçelik and 
Fendoğlu (2019), CBRT (2020a), and Kartal et al. (2022) for the consumer prices index; 
Aytekin and Abdioglu (2021), Anelli and Patanè (2022), and Hao et al. (2022) for the 
unemployment; Akçelik and Fendoğlu (2019) and CBRT (2020a) for the CA deficit; Liu and 
Zhang (2008) and Galil et al. (2014) for the industrial production index) and pre-expectations.  

Although the results are generally consistent, however, there is an important difference that 
the current paper brings relative to these studies in the literature, namely that the results of 
the MARS approach reveal that the effects of the explanatory indicators change according 
to thresholds. For example, the effects of the Treasury bond interest rates on the CDS 
spreads are negative until 9.61%, but positive after this barrier. Similarly, the effects of the 
deposit interest rates on the CDS spreads are neutral when they are lower than 10.25%, but 
positive when higher than 10.25%, and negative when exceeding 11.776%.  

Another important difference, is that the effects can also change when an explanatory 
indicator interacts with some other explanatory indicators. For instance, nonperforming loans 
can have a positive effect on the CDS spreads, but the effect is negative when 
nonperforming loans interact with the USD/TRY FX rates. Similarly, whereas the effects of 
the reserves are positive, the effects are negative when they interact with the Treasury bond 
interest rates. Even, the effects can change in case of interaction with some explanatory 
indicators, but thresholds change as one may see from the case of unemployment.  

By considering the empirical results, it may be concluded that negative developments in the 
explanatory macroeconomic and market indicators used in the analysis cause negative 
effects on the CDS spreads. For this reason, such negative effects should be minimized to 
have low-level CDS spreads. Hence, in line with the empirical results, some policy 
implications might be proposed, as follows.  

Firstly, the Turkish policymakers should deal with the most important indicators, such as 
foreign exchange rates. After achieving successful input from these indicators, less 
important indicators should be dealt with as well.  

Secondly, the Turkish policymakers should consider that there are no straight-line effects of 
the macroeconomic and market indicators on the CDS spreads. Instead, the effects change 
according to the thresholds that change also for each indicator. Hence, these thresholds 
should be followed up continuously and considered when developing and implementing 
policies.  

Thirdly, the Turkish policymakers should consider that there are no straight-line effects of 
the macroeconomic and market indicators on the CDS spreads, but that the effects change 
according to the interaction of the indicators with other explanatory indicators. Thus, these 
interactions should be also followed up and taken into account in policy development and 
implementation processes.  

Fourthly, although all indicators included in the analysis have an important and statistically 
significant effect on the CDS spreads, excluding the FX rates the market indicators have 
higher importance with regard to the macroeconomic indicators. For this reason, it is highly 
recommended to the Turkish policymakers that they should focus on market indicators while 
also continuously following up macroeconomic indicators. By taking necessary measures as 
proposed above in a timely manner, Türkiye may have stable and low-level CDS spreads 
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and stimulate foreign investments inflows in turn. Naturally, the Turkish policymakers might 
develop more policies by using much more high-frequency data that most of the time is not 
publicly available. The important point in here is that thresholds and interactions should be 
taken into consideration altogether when taking measures. 

In this study, Türkiye is selected as the scope, since it has been faced with volatile CDS 
spread trend. By focusing on the example of Türkiye, the study presents important findings, 
such as the fact that market variables are generally more important than the macroeconomic 
indicators; and that the effects of the explanatory indicators change according to different 
thresholds and interactions. Hence, it is believed that the study makes contributions to the 
literature. On the other hand, focusing solely on Türkiye may be considered as the main 
limitation of this study. For this reason, new studies consisting of a different bundle of 
countries and including more emerging countries, or emerging country groups like BRICST 
and Fragile Five countries, could be conducted and they would be beneficial in terms of 
extending current literature into new scopes. In addition, new indicators could be added into 
empirical analyses, and different and new statistical and econometric methods, such as 
quantile-on-quantile regression dated 2015, non-parametric causality in quantiles dated 
2016, Granger causality in quantiles dated 2018, and dynamic ARDL simulations dated 
2018, can be applied in the new studies, so that different findings can be obtained by using 
these new methods.  
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