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Abstract

NPL could be treated as a critical issue in the financial systems of countries of which have bank-based infrastructures
since NPL restrict the credit providing capacity of banks. Hence, necessary financing sources for economic growth
and development could not be provided. In this context, the study aims to research the drivers of NPL in selected 23
countries. 4 independent drivers and yearly data between 2006 and 2018 are analyzed by using heterogeneous panel
analysis. The empirical findings reveal that (i) credits, gross domestic products (GDP), and savings have statistically
significant negative effect whereas foreign exchange rates (FER) have a statistically insignificant positive effect on
NPL for the overall panel; (i) 1% increase in credits reduces NPL by approximately 2%; (iii); FER have statistically
significant effects in some countries at the country base; (iv) negative coefficients for credits, savings, and GDP are
consistent in both overall panel and country base.
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Takipteki Kredilerin Makroekonomik Belirleyicileri: Heterojen Panel Analizi Ile Segilmis
Ulkelerden Elde Edilen Kanitlar

Oz

Takipteki Krediler (NPL), bankalarin kredi saglama kapasitesini kisitladigindan, banka tabanli altyapist olan ilkeletin
finansal sistemlerinde kritik bir konu olarak ele alinabilmektedir. Dolayisiyla bu durum ekonomik biyime ve
kalkinma igin gerekli finansman kaynaklarinin saglanamamasina neden olmaktadir. Bu baglamda, calisma segilmis 23
ilkede NPL’nin belirleyicilerini arastirmayi amaglamaktadir. 4 bagimsiz belirleyici 2006-2018 arasindaki yillik verileri
ile heterojen panel analizi kullaniarak analiz edilmistir. Ampirik bulgular, (i) krediler, gayri safi yurtici hasila (GSYH)
ve tasarruflarin istatistiksel olarak anlamli negatif etkiye sahip oldugunu, buna karsilik déviz kurlarinin (FER) NPL
tizerinde istatistiksel olarak anlamli olmayan pozitif bir etkiye sahip oldugunu ortaya koymaktadir; (i) Kredilerdeki %
1'lik arttg NPL’yi yaklasik % 2 oraninda azaltmakta; (iii); FER'in bazi tilkelerde tilke bazinda istatistiksel olarak 6nemli
etkileri vardir; (iv) krediler, tasarruflar ve GSYIH icin negatif katsayilar hem genel panel hem de iilke bazinda
tutarhdir.
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Introduction

Financial systems are mainly divided into two groups which are either bank-based or market-based
(Kartal, Ibis, & Catikkas, 2018). The type of financial system has a key role because infrastructure and
financial institutions are designed accordingly. Also, financial intermediaries in these systems have a
significant role in the development of countries since economic activities are funded by financial
institutions using money and credit channels. When examining the economies of countries, it can be seen
that they generally have bank-based financial systems.

The banks are the main financial intermediaries in bank-based financial systems. Firstly, banks collect
deposits from those who have a cash surplus and want to save. Secondly, banks provide credits to whom
which they need borrowing money to perform economic activities such as investments and consumption.
Hence, banks manage long-term assets and short-term liabilities, transform maturities, and finance their
risky assets (including illiquid assets like NPL) as well (Saunders & Cornett, 2006, p. 295; Distinguin,
Roulet, & Tarazi, 2013, p. 3295; Mohammad, Asutay, Dixon, & Platonova, 2020, p. 2). In this pattern,
credits are the main financial instruments.

As financial institutions providing a large volume of credits, returns (repayment) of credits are quite
vital for the sustainability of banks. At this point, NPL is the main issue. NPL could be defined generally
as unfavorable credits past due 90 days (Erdas, 2019, p.372; Kilic Depren & Kartal, 2020, p. 736). Credit
allocation capacity, profitability, and liquidity of banks decrease when NPL increase and vice versa. Also,
NPL takes place among the main indicators that reflect the soundness of banks and the banking sector
(Touny & Shehab, 2015, p. 11). Therefore, the management of banks desires to have low-level NPL to
sustain credit growth while economy management would like to stimulate economic growth via credit
growth in turn (Barseghyan, 2010, p. 874). Countries, which have bank-based financial systems, should
focus on banking related issues to stimulate economic activities (Kaufmann & Valderrama, 2008, p. 267).

The stability and soundness of banking sectors have importance for economic development and
growth of all countries, however, especially for emerging countries since they desire to be among
developed countries. One of the main necessities is to achieving and sustain stability in macroeconomic
and financial indicators for this aim. However, this is not easy in a globalizing world. This phenomenon
makes all countries interdependent. In such a context, macroeconomic and financial indicators are
affected by a variety of indicators including global and national. While national indicators (e.g. credits,
savings, GDP) are fully or mostly under the control of countries, unfortunately, global factors (e.g. FER)
are not under the control of countries. Nevertheless, countries can affect and direct the effects of global
factors.

NPL could affect the development of countries with affecting credit growth, economic growth, and
others such as FER, inflation, and unemployment by causing uncertainty. Sudden increases in NPL may
cause negative effects, a high amount of bankruptcies, the decrease in the allocation of new credits, and
hence may result in destructive developments in economies, respectively. Therefore, the amount and level
of NPL cause divergence from the development and growth path (Bilgin, G6zgor, Lau, & Sheng, 2018, p.
2; G6zgor, Demir, Belas, & Yesilyurt, 2019, p. 2).

While market-based financial systems are at the forefront in developed countries mostly, on the other
hand, financial systems of emerging countries rely on mainly banks. Credits are the main and most
important financial instruments in such countries. Therefore, the sustainability of credit growth by
ensuring a low amount and level of NPL is quite critical. Credit growth is much related to the soundness
and financial stability of banks and the banking sector and deteriorations in credits are seen as NPL.
Besides, a deep relationship between credits, NPL, and macroeconomics and financial indicators exists.
When deteriorations increase in bank-based economies, NPL also increases at the same time.

As understand from the explanations above, credits, and NPL in particular, are important. While
NPL has been increasing in some countries like Argentina, Colombia, Fiji, Kenya, Ukraine, and Turkey
recently, on the other hand, some of the other countries benefit from the low-level NPL like El Salvador,
Germany, and Indonesia or the decreasing NPL like Croatia, Gambia, Ireland, Italy, Malta, Pakistan, and
Spain (Wotld Bank (WB) Open Data Database, 2020). Although emerging countries cannot stand the
negative development in the banking sector and on the economy as a whole resulting from NPL, this does
not mean that developed countries can stand. NPL are significant for both developed and emerging
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countries as well. Therefore, all countries should keep NPL under control and make NPL stable at an
ideal level. Otherwise, NPL may increase the default probability of banks and could result in bankruptcies
which cause a decrease in credit providing to economic actors and the decreasing in economic growth in
turn. Hence, a vicious circle occurs between NPL and negativities (Morgan & Pontines, 2018, p. 111).

Multiple factors should be considered to manage NPL effectively and success at a low-level because
NPL various indicators may be effective (Dimitrios, Helen, & Mike, 2016, p.116). Therefore, firstly the
factors, which affect NPL, and their effects, which either positive or negative on NPL, should be
determined. Secondly, countries should develop and apply policies to decrease the negative effects and
increase the positive effects of factors on NPL by considering the results of the analysis (Zeng, 2012, p.
101).

The study aims to contribute to the literature by examining the drivers of NPL in selected countries
by using the most recent data. 23 countries are selected to be taken into account in the study by
considering data availability. In this context, 4 main independent drivers, yearly data for the period
between 2006 and 2018, and the heterogeneous panel analysis are used in the study to define the drivers of
NPL in the selected countries. Focusing on a large sampling of countries (23) and using a large data set (13
years) from 2006 to 2018, which is the most recent data, is the main contribution of the study. Also, the
study defines that credits, GDP, and savings have a statistically significant negative effect whereas FER
have statistically insignificant positive effect on NPL for the overall panel. Also, it is defined that FER
have statistically significant negative and positive effects in some countries Moreover, negative coefficients
for credits, savings, and GDP variables are consistent in both the overall panel and country base. The
results prove the importance of macroeconomic determinants on NPL.

This study includes 5 parts. Part 2 presents the literature review. Part 3 summarizes the vatiables,
data, scope, and methodology used in the study. Part 4 shows the empirical results of heterogeneous panel
analysis. Part 5 presents a discussion and conclusion.

Literature Review

The literature includes a variety of studies regarding NPL. These studies research the relationship
between NPL and different macroeconomic and financial variables like credits, FER, economic growth.

Credits are one of the important indicators affecting NPL for all countries. Studies (Das & Ghosh,
2007, p. 10; Boudriga, Taktak, & Jellouli, 2010, p. 10; Saba, Kouser, & Azeem, 2012. p. 147; Jakubik &
Reininger, 2013, p. 56; Ghosh, 2015, p.102; Konstantakis, Michaelides, & Vouldis, 2016, p. 160; Kilig
Depren & Kartal, 2020, p. 1) research the effects of domestic credit growth on NPL in countries (India,
Middle East & North Africa (MENA) countries, USA, CESEE countries (Bulgaria, Croatia, the Czech
Republic, Hungary, Poland, Romania, Russia, Slovakia, and Ukraine), USA, Greece, Turkey), respectively.
A positive relationship between credit growth and NPL is found in these studies. On the other hand,
Vithessonthi (2016, p. 299) determines a negative nexus between credit growth and NPL. By taking into
consideration the studies, a positive or a negative effect of credits is expected on NPL. Domestic credit to
the private sector (% of GDP) is considered as determinant because most of the credits are provided to

domestics and the share of credits in GDPS could be meaningful when analyzing the effects of credits on
NPL.

FER is much related to NPL. A variety of studies (Farhan, Sattar, Chaudhry, & Khalil, 2012, p. 96;
De Bock & Demyanets, 2012, p. 22; Beck, Jakubik, & Piloui, 2013, p. 20; Jakubik & Reininger, 2013, p. 57;
Tanaskovic & Jandric, 2015, p. 58; Umar & Sun, 2018, p. 282; Kilic Depren & Kartal, 2020, p. 730)
research the effects of FER on NPL in various countries (Pakistan, selected emerging and advanced
countries, CESEE countries, Central, Eastern and South Western European Countries (Albania, Bosnia
and Herzegovina, Bulgaria, Croatia, Hungary, Lithuania, Montenegro, Macedonia, Romania, Serbia, and
Slovenia), China, Turkey), respectively. A positive relationship between FER and NPL is found generally
in these studies. On the other hand, Buncic & Melecky (2013, p. 354) and Klein (2013, p. 11) determine
that FER does not affect NPL in selected 54 high and middle-income countries. By taking into account
these studies, a positive effect of FER is expected on NPL. The official exchange rate (LCU per USA
Dollar, period average) is selected as determinant because USD is the most FER used in the world.

Economic (GDP) growth is another indicator that could be influential on NPL. There are some
studies which examine the nexus between NPL and economic growth in Spain, 6 Arabian countries,
selected emerging & advanced countries, USA, Italy, CESEE countries, China, and Turkey by Salas and
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Saurina (2002, p. 215); Espinoza and Prasad (2010, p. 13); De Bock and Demyanets (2012, p. 14); Beck et
al. (2013, p. 17); Jakubik and Reininger (2013, p. 56); Messai and Jouini (2013, p. 856); Skarica (2014, p.
52); Umar and Sun (2018, p. 282); Kili¢ Depren and Kartal (2020, p. 1). These studies conclude that NPL
has a negative relationship with economic growth. In other words, NPL decrease when economic growth
increases or vice versa. By considering these studies, a negative effect of economic growth on NPL is
expected. Annual GDP growth (%) is selected as a determinant since these figures show the growth in the
annual base.

Besides drivers taking place above, as authors, we thought that savings could affect NPL. The effect
of savings on NPL is expected as negative. Because while savings increase, NPL is expected to decrease
since savings could be used to pay credits.

When evaluating studies overall, it can be generally summarized that NPL is much related to macro
indicators, development of macroeconomic indicators affect NPL, and improvement in macroeconomic
indicators reduces NPL (Louzis, Vouldis, & Metaxas, 2012, p. 1020; Nkusu, 2011, p. 13; Konstantakis et
al., 2016, p. 159). Also, the studies examine the changes in NPL by using different determinants.
Moreover, various statistical and econometric methods like cointegration, generalized method of
moments, Granger causality test, regression, vector error correction model are used in these studies.

Data, Variables, Scope, and Methodology
Data and Variables

Data for dependent and all independent variables have been obtained from WB Open Data Database
(2020). In the study, the share of NPL (nonperforming loans to total gross loans) of banks is selected as a
dependent variable by following the studies of Dimitrios et al. (2016, p.216), Alandejani & Asutay (2017,
p-842), and Kili¢ Depren & Kartal (2020, p.736). Annex-1 shows the NPL figures for countries examined
in the study.

Besides, 23 countries, 4 drivers, yearly data for the period of 2006-2018, and heterogeneous panel
analysis are used to determine the drivers of NPL. Although many more countries and a long period were
expected to be included in the study, data for some countries, variables, and years have not been published
in WB Database. By considering the data availability, the scope of the study is restricted to 23 countries
and 4 independent drivers. Table 1 summarizes the independent drivers used in the study which are
determined by benefiting literature review.

Table 1. Independent 1 ariables

Variables Symbol Desctiption Expected Effects
Credits CREDIT Domestic credit to private sector (% of GDP) +,-
FER FER Official exchange rate (LCU per USA Dollar, period average) — +
GDP Growth GRWTH Annual GDP growth (%) -
Savings SAVING Gross savings (% of GDP) -

Positive (+) effect means that NPL. increases when independent variables increase.
Negative (-) effect means that NPL decreases when independent variables increase.

In the study, 23 countries are selected to be examined by considering data availability. Table 2
summarizes countries included in the study.

Table 2. Selected Countries and Their Codes

Country Country Code Country Country Code
Argentina ARG Indonesia IDN
Armenia ARM Ireland IRL
Australia AUS Ttaly ITA
Austria AUT Madagascar MDG
Belgium BEL Malta MLT
Bosnia and Herzegovina BIH Mexico MEX
Brazil BRA North Macedonia MKD
Chile CHL Spain ESP
Colombia COL Thailand THA
Croatia HRV Turkey TUR
Germany DEU Ukraine UKR
Honduras HND
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Methodology
Panel Data Analysis

Having information about the stationarity of variables is important to reach reliable findings in panel
data analysis, similar to time series analysis. On the contrary to time seties analysis, the correlation or
cross-sectional dependence and slope homogeneity are important terms to be tested during the panel data
analysis.

There are first and second-generation panel unit root tests to be investigated the interaction between
the cross-sections. First-generation panel root unit root tests don’t take into consideration the cross-
sectional dependence while the second-generation panel unit root tests take into consideration this
problem. Because of the first generation panel unit root tests’ deficiency, their results cause unreliable
findings after panel analysis.

Baltagi, Feng, and Kao (2012, p. 168) revealed that traditional t and I tests became invalid and caused
inconsistent results when there is a cross-sectional dependence in the model. Thus, the analysis starts to
test the existence of cross-sectional dependence and then keep on choosing the appropriate panel unit
root tests. Slope homogeneity is the other important term for panel data analysis and this term shows that
all cross-sections that constitute the panel have unique and statistically significant.

Maddala, Trost, Li, and Joutz (1997, p. 90) found that heterogeneous panels caused heterogeneity
bias indeed these panels were homogenous. Thus, the correlation between the cross-sections and slope
homogeneity must be detected and appropriate panel unit root tests and estimators must be selected
following the results.

Cross-Section Dependency (CD) Test

Pesaran (2004, p. 5) suggests a cross-sectional dependence test for heterogeneous slope or panels
with larger N (cross-section) than T (time) and panels with unit-roots. Pesaran (2004, p.5) CD test
statistics where the null hypothesis is Hy: p;; = 0, is estimated as follows in Eq.1:

2T — N
CD = \/N(N—l) (2?1211 Z?]:i+1 pl}) (1)

In Eq.1,, p;j: i,j shows the residual’s correlation coefficient and calculated as follows in Eq.2:

pij = Yieq euejt/(Zf:l eV YTy ejzt)l/z 2)

¢r residuals for the Ordinary Least Squares (OLS) in Eq.2. Monte Carlo simulations claim that
Pesaran (2004,p.5) CD test shows better performance than the Breusch-Pagan (1980, p.239) LM test in
the case of short panels that include larger N and smaller T (Baltagi, 2008, p.62).

CIPS Panel Unit Root Test

CIPS Panel unit root test proposed by Pesaran (2007, p.284) is based on modeling the cross-sectional
dependence via factors. Pesaran (2007, p.276) extended the Augmented Dickey-Fuller (ADF) regression
with cross-sectional means and lagged series and proposed that correlation between the cross-sections
may be eliminated by taking the first difference of the concerning regression. The CIPS statistics is the
mean of CADF statistics obtained by extended ADF’s and calculated as follows in Eq. 3:

CIPS(N,T) = N EiL, (N, T) ©))
The truncated version of CIPS statistics is shown as in Eq.4:
CIPS*(N,T) = N"' XX, t/ (N, T) )
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The strength of the CIPS test is can be stated that it displays better performance even if in small
samples (Pesaran, 2007, p.268).

Parameter Homogeneity and Swamy STest

A slope homogeneity test for the panel is developed by Swamy (1970, p. 311). Swamy (1970, p. 322)
neglect each panel-specific structure of a panel dataset, analyzed each section via OLS, and then found out
the difference between the fixed effects estimator to test the random-effects model (RCM). It is concluded
that a panel data analysis performed by ignoring the possible heterogeneity of the regression coefficient
vector in a model might lead to biased estimates.

The null hypothesis of Swamy's slope homogeneity test is indicated as Ho:5=8 and 3; shows that the
coefficient vectors are constant and they are also homogeneous. The test statistics are shown in Eq. 5:

$ =Xy =208 - B) V(B - BY) )

Piindicates the OLS estimators detived from the regressions to the cross-sections, g Weighted fixed

effects (WE) estimator, and V; indicates the variance difference of these estimators in Eq.5, (Pesaran &
Yamagata, 2008, p. 63).

Augmented Mean Group (AMG) Estimator

Eberhardt and Bond (2009, p. 1), and Eberhardt and Teal (2010, p. 14) developed an estimator to use
for the panel data set which based on the assumption of cross-section correlations and slope
heterogeneity. Simply, the model is based on the Mean group estimator as follows in Eq. 6:

Ayie = b'Ax;e + Yl ce ADy + ey = G = fif (6)

The first difference is expanded with the first differences in pooled regression (T-1) times with time
dummy variables and coefficients are estimated as follows in Eq. 7:

Yie = a; +bixie + cip + difl; + et ©)

fif, takes place in the regression of each cross-section, and models are estimated as Eq. 8:
bame =N~ Z; b; @®)
Finally, the AMG estimator combines with Pesaran & Smith (1995, p.79)’s mean group technique.

Eberhardt & Bond (2009, p.19) applied Monte Catlo simulations and they found out that this estimator
works quite well, especially in heterogeneous macro panels that correlated between cross-sections

(Eberhardt & Bond, 2009, p.19).
Empirical Results
The open form of the model used in this study is as in Eq. 9:
NPL; = ag; + f1;CREDIT; + B;SAVING;; + B3;GDP;y + B4; FER; + &4 )]
Table 3 indicates the descriptive statistics about the variables evaluated in the study. According to
descriptive statistics, the panel data set has the characteristics of being a balanced and short (N> T) panel.

Table 3. Descriptive Statistics

Cross-Sections

Variables N) Time (T) Obs. Mean St. Dev. Min. Max.
NPL 23 13 299 6.050801 7.281061 0.53 59.76
CREDIT 23 13 299 68.49699 38.44034 8.78 173.98
SAVING 23 13 299 21.15663 6.0267 5.46 36.62
GDP 23 13 299 2.726603 3.689504 -14.76 25.16
FER 23 13 299 698.0978 2274.351 0.68 14236.94
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Table 3 shows the results of the cross-sectional correlation test for the variables analyzed. The null
hypothesis, which states that there is no correlation between cross-sections, is rejected in all variables. For
this reason, the analysis goes on the second generation panel unit root tests that take into account the
cross-section problem.

Table 4. Pesaran CD Test Results

Variables CD Test Statistics Probability
NPL 4.78 0.000*
CREDIT 5.25 0.000*
SAVING 7.31 0.000*
GDP 30.17 0.000*
FER 8.91 0.000*

Note: *, %%, %% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.
Table 5. CIPS Panel Unit Root Test Results

Variables Intercept Intercept and Trend
NPL -2.160%** -2.610%x*

CREDIT -1.318 -2.395

ACREDIT -3.089% -3.356*

SAVING -1.315 -2.318

ASAVING -3.151% -3.073*

GDP -2.396* 2,678+

FER -1.227 -1.495

AFER -2.228%* -2.593%x¢

Note: *, %%, %% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.

Table 5 displays the results of the CIPS test to investigate the existence of the unit root in the
variables. According to these results, NPL and GDP are stationary at the level; in other words, 1(0) and
CREDIT, SAVING and FER are stationary at first difference level which means I(1).

Table 6. Swamy Slope Homogeneity Test Results

y? Statistics 1623.01
2 Probability 0.0000*

Note: *, %, %% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.

Table 7. Pesaran Cross-Sectional Dependence Test Results

CD Test Statistics 2.10
Prob. 0.036**

Note: *, %%, %% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.

Before estimating the model, it is necessary to test whether the model in Eq. 9 has slope
homogeneity and cross-sectional correlation problem and then choose an estimator appropriate for the
results. Table 6 and Table 7 show the slope homogeneity and inter-unit correlation test results of the
model in the Eq. 9. According to the Swamy test, the null hypothesis that the slopes are homogeneous is
rejected and we admit that the slopes are heterogeneous.

According to Pesaran (2004, p. 1) CD test result, the null hypothesis that there is no correlation
between cross-sections in the model is rejected. Thus we can admit that there is a correlation problem
between the cross-sections in the model.

These results indicate that the estimator to be selected to forecast the panel regression model should
have slope heterogeneity and cross-sectional dependence. Therefore, to estimate the panel regression
model, the AMG estimator for Eberhardt and Bond (2009) and Eberhardt and Teal (2010) Teszs, which
can effectively work under two necessary assumptions, is preferred.

992



MANAS Sosyal Arastirmalar Dergisi - MANAS Journal of Social Studies

Table 8. AMG Estimation Results for Panel Regression Model

Dependent: NPL  Intercept CREDIT SAVING GDP FER Common Effect
Coefficient 1.409873 -2.21805 -0.57011 -0.03749 0.405997 0.747251

St. Dev. 1.132737 0.63614 0.2512 .018064 0.392041 0.40782

t Stat. 1.24 -3.49 -2.27 -2.08 1.04 1.83

Prob. 0.213 0.000* 0.023** 0.038** 0.300 0.067+*
Coeff.(robust) 1.226132 -2.0174 -0.31083 -0.02137 0.080392 0.710399

St. Dev.(robust) 0.243622 .642781 0.171166 0.007789 0.31082 0.40647

t Stat.(robust) 5.03 -3.14 -1.82 -2.74 0.26 1.75

Prob. 0.000* 0.002* 0.069%+* 0.006* 0.796 0.081++*

Wald y? Stat.  23.61 Probability (x?) 0.0001*
Wald y? Stat.  20.74  (robust) Probability (x?) 0.0004* (tobust)

Note: *, %%, %% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.

Table 8 shows the Eberhardt and Bond (2009) and Eberhardt and Teal (2010) Tests estimations of
the panel regression model and both average and weighted (robust) estimation results are displayed for the
overall panel. The results show that CREDIT, SAVING, and GDP variables have a statistically significant
and negative effect on the dependent variable (NPL) at different significance levels throughout the panel.
In this context, a 1% increase in CREDIT, SAVING, and GDP variables reduce NPL by approximately
2%, 0.3%, and 0.02% respectively. FER variable has a positive coefficient, it has no statistically significant
effect on NPL. According to the findings, we can accept that the model is statistically significant and

presents reliable results.

Table 9. Panel Regression Mode! Estimation by Groups

Countries Intercept CREDIT SAVING GDP FER
Argentina .704224* -0.88568 -0.45836 -0.02711 -0.23462%*
5.40 -0.83 -0.37 -1.44 -1.88
Armenia -7.56515 0.488357 0.946186 -0.04147+% 1.546496
-0.70 0.21 1.17 -1.72 0.89
Australia 0.256029 -7.71904 -1.04202 -0.0595 -0.47306
0.23 -1.43 -0.45 -0.25 -0.31
Austria .786363* -2.9667 0.405392 0.006048 0.414213
6.34 -1.65 0.31 0.16 1.25
Belgium .006342* 1.099416 -1.01329 -0.04413 1.74713*
6.04 0.77 -0.80 -1.03 2.90
Bosnia and Herzegovina 0.449434 -2.6303 0.274923 0.053704 2.334539%*
0.68 -1.51 0.51 0.98 2.07
Brazil 2.156247* -1.48315 0.778036 -0.05898*** -0.75607+*
5.43 -1.18 0.92 -1.68 -2.38
Chile 0.30246 -3.73728 -0.52547 -0.02952 0.035887
0.04 -1.10 -0.20 -0.55 0.03
Colombia 3.926058** 0.394735 -0.62596 -0.07579* -0.2959
2.01 0.70 -0.81 -3.93 -1.21
Albania 0.704018 -4.81832 -0.32165 0.028991 0.600589
0.32 -1.45 -0.46 1.20 0.49
Germany 0.179996 -3.69613 -0.95741 -0.02043 -2.007806*
1.00 -1.54 -0.45 -0.47 -3.54
Honduras 6.021239* -0.87477 -0.13034 -0.03633 -1.55131*
3.71 -1.01 -0.37 -1.29 -2.98
Indonesia 20.97831* -2.0689 -0.41031 -0.41967* -1.85801*
3.41 -1.28 -0.35 -2.74 -3.21
Ireland 2.5575% -2.098 0.703989 -0.06267+** 6.086312%*
4.44 -1.02 0.54 -1.69 3.00
Italy 2.370182* -3.04523%* 0.966068 0.013111 1.45106**
14.89 -2.31 0.85 0.50 2.45
Madagascar 0.853014 -0.61193%* -0.15252 0.030097* 0.113278
1.34 -2.20 -1.64 3.08 1.39
Malta 0.775971* -4.95023 -0.28989 0.001821 -2.96929+*
3.43 -1.42 -0.67 0.07 -2.33
Mexico 1.683807* -1.08025 -1.2584 -0.02722 -0.28387
2.62 -0.95 -1.17 -1.51 -1.19
Northern Macedonia 0.335185 1.361541* -0.52167+** 0.017398 0.298547
0.26 2.73 -1.66 1.4 0.94
Spain 1.256809* -9.68649* -4.41579%%% -0.07894** 1.404536
4.67 -6.07 -1.79 -2.52 1.37
Thailand -12.7335%** 4.276586* -3.28902%%* -0.01275 4.048188**
-1.76 2.89 -1.83 -0.40 1.99
Turkey 1.137371* 1.004131 -1.65273 -0.0248+* 0.163114
4.92 0.87 -1.49 -1.98 0.88
Ukraine 3.83702%F* -3.05072 -0.2568 0.001913 -0.06998
1.77 -1.25 -0.29 0.05 -0.10
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Note: %, *%, *¥% denote the significance levels of alpha at 0.01, 0.05, and 0.10 respectively.

Table 9 shows the results of AMG Estimator with Eberhardt and Bond (2009) and Eberhardt & Teal
(2010) for the panel regression model based on groups (countries). These results provide more
appropriate information than the panel's overall estimate. Because the model represents heterogenous
characteristics. Although the FER variable does not have a statistically significant effect throughout the
panel, countries, where this variable is significant can be determined individually with this forecast.
Although the coefficients differ quantitatively, according to AMG test results in Table 9, all coefficients
were statistically insignificant for Austria, Australia, Albania, Chile, Mexico, and Ukraine. However, FER
and NLP are positively correlated for Belgium, Bosnia and Herzegovina, Brazil, Indonesia, Ireland, Italy,
and Thailand while FER and NLP are negatively correlated for Argentina, Germany, Honduras, and
Malta. A negative correlation was found between GDP and NPL for Armenia, Colombia, Turkey, Brazil,
Ireland, Spain, and Indonesia while the GDP coefficient is positive for Madagascar. Besides, there is a
negative correlation between credit and NPL for Italy, Madagascar, and Spain. Although there is a positive
correlation between credit and NPL for Northern Macedonia and Thailand. And there is a negative and
statistically significant relationship between Saving and NPL in Northern Macedonia and Thailand. The
relationship between the variables individually differ by the countries regarding to Eberhardt & Bond
(2009) and Eberhardt & Teal (2010) AMG test results while the coefficients (negative) estimated for the
other three explanatory variables that are significant throughout the panel.

Discussion and Conclusion

In this study, the main drivers of NPL in the selected 23 countries have been examined. In this
context, yeatly panel data between 2006 and 2018 is used. Also, 4 country-level macroeconomic indicators
are considered to be used in the analysis by benefitting from the present literature. These variables are
credits, FER, GDP, and savings. By considering the structure of data, heterogeneous panel analysis is
performed.

As a result of the heterogeneous panel analysis, it is determined that 3 independent variables (i.e.
credits, GDP, and savings) have a statistically important effect on NPL at the overall panel. In detail, a 1%
increase in credits, savings, and GDP reduces NPL by approximately 2%, 0.3%, and 0.02% respectively.
The connection and coefficients individually differs by countries regarding to Eberhardt & Bond (2009)
and Eberhardt & Teal (2010) AMG test results. FER and NLP are positively correlated for Belgium,
Bosnia and Herzegovina, Brazil, Indonesia, Ireland, Italy, and Thailand while FER and NLP are negatively
correlated for Argentina, Germany, Honduras, and Malta. A negative correlation was found between GDP
and NPL for Armenia, Colombia, Turkey, Brazil, Ireland, Spain, and Indonesia while the GDP coefficient
is positive for Madagascar. Besides, there is a negative correlation between credit and NPL for Italy,
Madagascar, and Spain. Although there is a positive correlation between credit and NPL for Northern
Macedonia and Thailand. And there is a negative and statistically significant relationship between Saving
and NPL in Northern Macedonia and Thailand.

These findings are consistent with the studies of Vithessonthi (2016, p. 295), Kili¢ Depren and
Kartal (2020, p. 736) for credits; Messai and Jouini (2013, p.852); Skarica (2014, p. 37); Umar and Sun
(2018, p. 273); Kilic Depren and Kartal (2020, p. 736) for GDP growth. Also, FER don't have a
statistically significant positive effect on NPL at the overall panel. Although various researchers like
Jakubik and Reininger (2013, p. 48); Tanaskovic and Jandric (2015, p. 47); Umar and Sun (2018 p. 273);
Kilic Depren and Kartal (2020, p. 736) define that FER are influential on NPL, we have interestingly
reached a different result at the overall panel.

On the other hand, it is defined that FER have statistically significant negative effects in Argentina,
Brazil, Germany, Honduras, Indonesia, and Malta while having statistically significant positive effects
Belgium, Bosnia-Herzegovina, Ireland, Italy, and Thailand at the country base. Moreover, negative
coefficients for credits, savings, and GDP are consistent in both the overall panel and country base.

The findings of the study mainly reveal that the effects and importance of country-level
macroeconomics indicators have a quite high and significant effect on NPL. By considering this finding,
countries should focus on influential factors that are effective. Therefore, each country analyzed in the
study should give priority to the most important variable firstly, and could deal with other factors (i.e.
savings and GDP) after that. In this context, the main priorities of countries are the credits, savings, and
GDP, respectively. Because effective factors (i.e. credits, GDP, and savings) are national factors, they are
mostly under the control of countries. For this reason, each country should try to stimulate the positive
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contributions of these indicators on NPL. Hence, countries can benefit from decreasing NPL by
providing more credits to their economies. After achieving success in using the positive effect of the
influential vatiables, countries could also focus on other factors in turn. In total, any measures related to
increasing the efficiency of banks, expanding the liquidity and competition in the financial markets could
be beneficial in providing a positive contribution to the variables considered in the study and NPL in turn.
In this context, it is evaluated that taking measures by considering the results of the study could help
countries to decrease NPL. By applying this, negative developments on NPL could be prevented and
banks could provide much more financing to economic actors, economic growth, and the development of
countries as well.

The results of the analysis emphasize the effects of macroeconomic determinants on NPL. In
particular, the results of this study show the importance of credits in terms of the development of NPL.
Therefore, the most significant inferences of the analysis for beneficiaries (especially regulator, supervisor
and the managers of the banking systems and banks in countries) are that they should consider the credit
quality, collateral quality and the characteristics of borrowers in credit allocation process so that they could
provide credit growth in a healthy way. Besides, increasing savings, by considering they could be used for
the payment of NPL in bad days, is an important inference for economy management of countries. A
similar case is valid for GDP growth as well. When economies are growing (i.e. GDP growth is positive),
then borrowers could repay their credit, increase their savings for bad days. Moreover, any development in
indicators either used or unused in this study should be strictly followed up in terms of their effects on
NPL before they cause negative developments. Hence, countries could have the capacity in managing
NPL effectively.

Also, as an important point, it should be stated that authorities should give more attention to NPL.
In other words, the economic management of countries should NPL as a macro-prudential issue. Besides,
monetary and fiscal policies should be applied in a harmonious way since they may have a high capacity to
effect NPL.

In this study, we examine 23 selected countries by considering data availability. However, there are
still a variety of countries that could be examined in terms of NPL. Also, using solely country-level
macroeconomic indicators is a limitation for this study. Considering these limitations, new studies could
make an additional contribution to the literature in the future. Also, the different bundles of developed
and emerging countries could be examined in the same study. Also, a study for countries, which have
quite high NPL such as San Marino, Greece, Ukraine, Albina, United Arab Emirates, Nigeria, Argentina,
may be prepared by researchers. Moreover, new variables such as volatility, crude oil, and commodity
prices that are not covered in the study could be included and new statistical econometric methods could
be applied in the forthcoming studies.
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Annex 1. NPL Ratios for Selected Countries

g
g 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
2
&)

ARG 446 324 311 347 212 140 1,73 1,73 199 1,74 184 183 3,11
ARM 245 240 428 486 3,04 342 367 449 697 795 672 543 475

>

AUS 057 056 136 202 215 197 175 140 1,05 092 098 089 093
AUT 274 224 190 225 28 271 281 287 347 339 270 237 188
BEL 128 116 1,65 3,08 280 330 374 424 418 379 343 292 227
BIH 400 302 309 587 1142 11,80 1347 1512 1417 1371 11,78 10,05 877
BRA 346 298 311 421 311 347 345 286 285 331 392 359 3,05
CHL 075 075 098 293 269 235 216 211 206 1,87 1,83 192 187
COL 266 323 393 401 28 250 276 277 292 285 312 418 440
HRV 519 475 487 7,66 11,09 1227 1376 1543 1671 1633 13,61 1120 9,71
DEU 341 265 285 331 320 303 28 270 234 197 171 150 124
HND 395 306 434 474 366 294 329 339 327 306 292 236 215
IDN 58 400 319 329 253 214 1,77 169 207 243 290 256 229
IRL 053 0,63 192 980 1305 1612 2499 2571 20,65 1493 1361 1146 573
ITA 657 578 628 945 1003 11,74 1375 1654 1803 1806 17,2 1438 839
MDG 615 670 640 810 962 10,69 11,13 11,63 10,12 901 836 767 720
MLT 647 531 501 578 702 709 775 895 883 7,00 529 407 336
MEX 1,78 235 297 281 204 212 244 324 304 252 200 209 205
MKD 1121 751 671 894 904 952 1011 1094 10,81 1031 629 610 504
ESP 0,70 090 281 412 467 601 748 938 845 G616 564 446 369
THA 7,77 7,60 560 522 380 293 243 230 231 268 299 307 308
TUR 3,58 332 344 497 349 258 274 264 274 299 311 284 369

>

UKR 59,76 4812 388 1370 1527 1473 1654 12,89 1898 2803 3047 54,54 5285
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TURKCE GENIS OZET

Finansal sistemler temelde banka bazli veya piyasa bazli olmak tizere iki gruba ayrilmaktadir (Kartal,
Ibis ve Catikkas, 2018). Finansal sistemin tiirii kilit bir role sahiptir ciinkii altyapt ve finansal kurumlar
buna gore tasarlanmistir. Ayrica bu sistemlerdeki finansal aracilar, ekonomik faaliyetler para ve kredi
kanallari kullanilarak finans kurumlar: tarafindan finanse edildiginden tlkelerin kalkinmasinda 6nemli bir
role sahiptir. Ulke ekonomileri incelendiginde, genel olarak banka bazl finansal sistemlere sahip olduklari
gorilmektedir.

Bankalar, finansal sistemlerde ana finansal aracilardir. Oncelikle bankalar nakit fazlast olan ve
biriktirmek isteyenlerden mevduat toplar. Ikincisi, bankalar, yatirim ve titketim gibi ekonomik faaliyetleri
gerceklestirmek icin borglanmaya ihtiya¢ duyduklart kredileri saglarlar. Bu nedenle, bankalar uzun vadeli
vatliklart ve kisa vadeli borglart yonetir, vadeleri dontistlrtr ve riskli varliklarint (NPL-takipteki krediler
gibi likit olmayan varliklar dahil) finanse eder.

Buyiik miktarda kredi saglayan finans kuruluslart olarak, kredilerin geri dénisleri (geri édemeler)
bankalarin strdirilebilirligi agisindan hayati 6nem tagimaktadir. Bu noktada ana sorun NPL'dir. NPL,
genel olarak vadesi gecen olumsuz krediler olarak tanimlanabilir. NPL arttikca bankalarin kredi tahsis
kapasitesi, karliligi ve likiditesi azalir, tersi de gegerlidir. Ayrica NPL, bankalarin ve bankacilik sektriiniin
saglamligini yansitan temel géstergeler arasinda yer almaktadir (Touny ve Shehab, 2015, s.11). Bu nedenle,
banka yonetimi kredi biiylimesini siirdiirmek i¢in distik diizeyde NPL'ye sahip olmayi arzularken,
ekonomi yonetimi de kredi biiyiimesi yoluyla ekonomik biiyiimeyi canlandirmak istemektedir (Barseghyan,
2010, s.874). Banka tabanh finansal sistemleri olan tlkeler, ekonomik faaliyetleri canlandirmak igin
bankacilik ile ilgili konulara odaklanmalidir (Kaufmann ve Valderrama, 2008, s. 267).

Bankacilik sekt6rlerinin istikrart ve saglamligi, 6zellikle gelismekte olan tlkelerin ekonomik biiyiimesi
icin 6nem arz etmektedir. Bu amagla makroekonomik ve finansal gostergelerde istikrarin saglanmast ve
strdiirilmesi temel ihtiyaclardan biridir. Makroekonomik ve finansal gdstergeler, kiiresel ve ulusal dahil
olmak tizere cesitli gostergelerden etkilenmektedir. Ulusal gostergeler (6rn. Krediler, tasarruflar, GSYTH)
tamamen veya ¢ogunlukla ilkelerin kontrold altindayken, ne yazik ki kiiresel faktdtler (6rn. Déviz kuru)
tlkelerin kontrold altinda degildir. Yine de ilkeler kiiresel faktSrlerin etkilerini etkileyebilit ve
yonlendirebilmektedir.

NPL, belirsizlige neden olarak kredi biyimesini, ckonomik biiylimeyi ve doviz kuru, enflasyon ve
issizlik gibi digerlerini etkileyen tlkelerin gelisimini etkileyebilir. NPL’deki ani artiglar sirasiyla olumsuz
etkilere, ylksek miktarda iflaslara, yeni kredi tahsislerinde azalmaya ve dolayisiyla ekonomilerde yikict
gelismelere neden olabilir. Dolayistyla takibe dontisiim miktari ve seviyesi gelisme ve bliylime patikasindan
farkldagsmaktadir (Bilgin, G6zgor, Lau ve Sheng, 2018, s. 2; G6zgor, Demir, Belas ve Yesilyurt, 2019, s. 2).

Piyasaya dayalt finansal sistemler cogunlukla gelismis tlkelerde 6n plana ¢ikarken, gelismekte olan
tlkelerin finansal sistemleri agirlikli olarak bankalara dayanmaktadir. Krediler, bu tiir tilkelerde temel ve en
onemli finansal araclardir. Bu nedenle, dusiik miktar ve diizeyde NPL saglanarak kredi buylimesinin
strdirilebilirligi oldukea kritiktir. Kredi biiyimesi daha ¢ok bankalarin ve bankacilik sektSriiniin saglamligt
ve finansal istikrart ile ilgilidir ve kredilerdeki bozulmalar NPL olarak gorilmektedir. Ayrica, krediler,
takipteki alacaklar ve makroekonomik ve finansal gostergeler arasinda derin bir iliski mevcuttur. Banka
kaynakli ekonomilerde bozulmalar arttiginda, NPL de ayn1 zamanda artmaktadir.

Calisma, en glncel veriler kullanilarak secilmis tlkelerdeki NPL’nin belirleyicilerini inceleyerek
literatiire katkida bulunmayt amaclamaktadir. Verilerine ulagilabilen 23 tlke secilmis tlke tzerinde
uygulamali analiz yapilmistir. Bu baglamda, secilen tlkelerdeki NPL’sinin itici glilerini tanimlamak icin
calismada 4 ana bagimsiz degisken olarak &zel sektore verilen yurtici kredi (% GSMH), resmi d6viz kuru,
yilik GSMH artis1 ve briit tasarruflar kullanilmustir. Calismada 2006-2018 dénemine ait yillik veriler
kullanilarak ve heterojen panel analizi yapilmustir. Ayrica, calisma kredilerin, GSYIH'nin ve tasarruflarin
istatistiksel olarak anlamli bir olumsuz etkiye sahip oldugunu, buna karsin déviz kurunun genel panel icin
NPL iizerinde istatistiksel olarak anlamli olmayan pozitif etkiye sahip oldugunu tanimlamaktadir. Ayrica,
bazi ilkelerde doviz kurunun istatistiksel olarak anlamli negatif ve pozitif etkilere sahip oldugu da
belirlenmistir. Ayrica, krediler, tasarruflar ve GSYIH degiskenleri igin negatif katsayilar hem genel panelde
hem de tlke bazinda tutarlidir. Sonuglar makroeckonomik belirleyicilerin NPL iizerindeki 6nemini
kanitlamaktadir.
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Heterojen panel analizi sonucunda, 3 bagimsiz degiskenin (krediler, GSYIH ve tasarruflar) genel
panelde NPL tizerinde istatistiksel olarak énemli bir etkiye sahip oldugu belirlenmistir. Krediler, tasarruflar
ve GSYIH'daki% 1'lik bir artis, takipteki kredileri strastyla yaklastk %2, %0,3 ve %0,02 oraninda
azaltmaktadir. Bu bulgular krediler i¢in; Vithessonthi (2016, s. 295), Kilic Depren ve Kartal'n (2020, s.
736) bulgulari ile GSYTH biiytiimesi icin ise Messai VE Jouini (2013, s. 852); Skarica (2014, s. 37); Umar ve
Sun (2018, s. 273); Kilic Depren ve Kartal'n (2020, s. 736) bulgulart ile uyumludur. Ayrica, déviz kurunun
genel panelde NPL i{izerinde istatistiksel olarak anlamli bir pozitif etkisi olmadigs tespit edilmistir. Jakubik
ve Reininger (2013, s. 48); Tanaskovic ve Jandric (2015, s. 47); Umar ve Sun (2018 s. 273); Kili¢ Depren ve
Kartal (2020, s. 736) gibi cesitli arastirmacilar déviz kurunun NPL tzerinde etkili oldugunu bulmus
olmalarina ragmen, bu ¢alismanin bulgulari ile 6rtismemektedir.

Ote yandan déviz kuru degiskeni iilke bazinda incelendiginde Arjantin, Brezilya, Almanya, Honduras,
Endonezya ve Malta'da istatistiksel olarak anlamli olumsuz etkiye sahip iken; Belcika, Bosna-Hersek,
Irlanda, Ttalya ve Tayland'da istatistiksel olarak anlamli olumlu etkiye sahip oldugu belirlenmistir. Ayrica,
krediler, tasarruflar ve GSYTH igin negatif katsayilar hem genel panelde hem de iilke bazinda tutarli sonug
ortaya koymustur.

Calismanin bulgulari, temel olarak ilke diizeyindeki makroekonomik gdstergelerin etkilerinin ve
6neminin NPL izerinde oldukea yitksek ve anlamli bir etkiye sahip oldugunu ortaya koymaktadir. Bu
bulguyu dikkate alarak, ilkeler etkili olan etkili faktérlere odaklanmalidir. Bu nedenle, ¢alismada analiz
edilen her ilke 6ncelikle en 6nemli degiskene 6ncelik vermeli ve bundan sonra diger faktorlerle (yani
tasarruflar ve GSYIH) ilgilenebilir. Bu baglamda, ilkelerin ana oncelikleri sirastyla kredi, tasarruf ve
GSYIH'dir. Etkili faktorler (yani krediler, GSYTH ve tasarruflar) ulusal faktorler oldugundan, cogunlukla
tlkelerin kontroli altindadirlar. Bu nedenle her ilke bu gostergelerin NPL’ye olumlu katkilarini tesvik
etmeye c¢alismalidir. Béylelikle ilkeler, ekonomilerine daha fazla kredi saglayarak NPL’nin diismesinden
faydalanabilirler. Etkili degiskenlerin olumlu etkisini kullanarak basariya ulastiktan sonra, tlkeler sirayla
diger faktorlere de odaklanabilir. Toplamda, bankalarin etkinliginin artirilmasi, likiditenin genisletilmesi ve
finansal piyasalarda rekabet ile ilgili her tirli 6nlem, calismada ele alinan degiskenlere ve buna baglt olarak
takipteki alacaklara olumlu katk: saglamada faydali olabilir. Bu baglamda, arastirma sonuclari dikkate
alinarak O6nlem almanin tlkelere NPL’nin azaltlmasina yardimet olabilecegi degerlendirilmektedir. Bu
uygulama ile NPL tzerindeki olumsuz gelismeler 6nlenebilir ve bankalar ekonomik aktdtlere, ekonomik
biylumeye ve tilkelerin kalkinmasina da ¢ok daha fazla finansman saglayabilir.
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