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EDITORIAL PREFACE

Dear readers of the International Journal of Insurance and Finance 

It gives us great pleasure to welcome you in the second issue of our new journal in the 
field of insurance and finance. As indicated in the first Editorial Preface of the first is-
sue, the journal is aimed to contribute the fields of insurance and finance. This journal 
presents papers intended to advance scientific knowledge of the insurance industry 
and finance sector as well as to stimulate dialogue between scientists and practioners 
in both two sectors.

Using a double blind reviewing process, IJIF will continue to publish original scientific 
papers. Scientists and practitioners in the field of insurance and finance are encou-
raged to submit their papers to our new journal online via the link https://www.ijif.net

IJIF started its publication life as the first peer-reviewed journal to publish articles 
written in English with this concept, and still continues to maintain this feature for now. 
We strongly believe that all actors of these fields, such as researchers, professionals, 
students and politicians, will continue to benefit from IJIF articles published.

We are happy to announce a good news that our journal has started to be indexed or 
abstracted by Crossref, I2OR, ISI, DOAJ, Euro Pub, ASOS and Ideal Online databa-
ses, before the second issue is published.

We would like to thank the leading companies of the finance and insurance sector 
operating in the national and international arena, for their trust in IJIF, after the first 
issue of our journal was published. In addition, we are pleased that the increase in the 
number of submitting articles by scientists and practitioners to our journal has been 
observed as the recognition of our journal becomes more widespread.

Finally, we would like to thank to our authors, the advisory and referee boards who 
contributed to the second issue; Türk Reasürans, Bereket, HDI, Quick, Magdeburger, 
TMT and Neova insurance companies as well as TARSİM, TMTB and Ziraat Bank for 
their support to publication of this issue.

As the journal editors we will be honored to welcome to all national and international 
valuable scientists and practitioners who will submit and publish the articles in the 
third issue.

Kind Regards, 

Ahmet Şengönül 
Ahmet Genç 
Fuat Çamlıbel
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Abstract
The objective of this study is to investigate the 
determinants of non-performing loans (NPLs) 
in the Turkish banking sector during the 
2010-2019 period. The pooled OLS (POLS), 
the fixed effects (FE) and the system GMM 
(SGMM) were used for the analyses. Empi-
rical results show that capital adequacy ratio 
and GDP growth rate have a statistically sig-
nificant negative effect on the NPLs ratio. The 
operating efficiency, the income diversificati-
on, the first lagged NPLs ratio and the infla-
tion are positively associated with the NPLs 
ratio. The negative relation between the ca-
pital adequacy ratio and the nonperforming 
loans ratio supports the moral hazard hypot-
hesis. The positive relation between the other 
operating expenses to total assets ratio and 
nonperforming loans ratio supports the bad 
management hypothesis.
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1. INTRODUCTION

Banks play an important role in the economy and financial system. The most important function of banks 
is to allocate funds from savers to borrowers. Banks are one of the most important financial intermediari-
es. They take customers’ deposits and then employ the deposits to lend them to the other customers as 
loans. However, while performing this function, banks are exposed to credit risk. Credit risk is the possibi-
lity that borrowers will fail to meet its obligations arising from loan contracts. Non-performing loans (NPLs) 
is an important indicator of credit risk. NPLs sometimes arise due to economic problems experienced by 
individuals and firms, moral hazard or mistakes made by banks in the credit process. Sometimes, it may 
occur due to macroeconomic problems and the negative reflections of external factors on the economy, 
as in the Covid-19 pandemic. There is an increase in NPLs, especially during periods of economic crisis 
and recession, and the share of NPLs in total loans increases.

NPLs can lead to many problems in the banking and economy. The increase in NPLs may lead to 
deterioration in asset quality, deterioration of cash flows and thus the emergence of liquidity problems, 
narrowing of new credit facilities and increase in capital requirement. In addition, losses arising from non-
repayment of loans and provisions for NPLs negatively affect the profitability of banks.

These problems, which arise due to NPLs, adversely affect not only the banks, but also the financial 
system and the real sector. The increase in NPLs can lead banks to bankruptcy, as well as causing a cri-
sis in the banking system, even in the financial system and the economy. Moreover, as in the 2008 global 
crisis, it can cause a crisis in the global financial system with the contagion effect. For this reason, it is 
extremely important to monitor and manage the credit risk and determine the factors that cause NPLs by 
both banks and regulatory and supervisory authorities.

The purpose of this study is to examine the determinants of NPLs in the Turkish banking sector.  The 
POLS, FE, and SGMM methods are employed to determine the influence of the factors on the NPL for 
the period of 2010-2019. The results suggest that capital adequacy ratio and GDP growth rate negatively 
affect the NPLs ratio. Operating inefficiency, income diversification and inflation have a negative impact 
on the NPLs ratio. In the study, empirical evidence was found, supporting the moral hazard hypothesis 
and the bad management hypothesis. 

Our study makes two contributions to the banking literature. Firstly, within our knowledge, this study is 
the first to investigate the NPL determinants of Turkish commercial banks after the 2008 global financial 
crisis. Secondly, on methodological grounds, the NPL determinants are modelled with a panel two-step 
SGMM estimation model owing to the shortcoming of the static panel approach (e.g. endogeneity issues). 
Empirical findings have important implications for policy makers and banks facing high NPLs. It is impor-
tant to consider moral hazard problems and managerial performance in reducing NPLs.

This paper is organized as follows: after the introduction, Section 2 reviews the empirical literature on 
the determinants of NPLs. Section 3 presents data and methodology. Section 4 discusses the empirical 
results. Section 5 presents concluding remarks, policy recommendation and proposes future research 
direction.

2. LITERATURE REVIEW

There are many studies in the literature investigating which macroeconomic and bank-specific factors are 
effective on NPLs. Salas and Saurina (2002) show that GDP growth rate, branch growth rate, bank size 
have a negative effect on the NPLs in Spanish commercial banks in the period 1985-1997. Based on a 
sample of 46 banks from 12 countries in the MENA region during 2002-2006, Boudriga, Taktak and Jello-
uli (2010) use a panel dataset from 2002 to 2006 for 46 banks and 12 countries and find that foreign parti-
cipation from developed countries, high credit growth and loan loss provisions reduce the non-performing 
loan level. Furthermore, highly capitalized banks experience a high level of credit exposure. 

Using dynamic panel data methods, Louzis, Vouldis and Metaxas (2012) investigate the impact of 
macroeconomic and bank-specific factors on the NPLs in the Greek banking system and provide em-
pirical evidence that NPLs can be explained mainly by macroeconomic factors (GDP, unemployment, 
interest rates, public debt) and management quality. 

Jakubik and Reininger (2013) analysed the determinants of NPLs in 9 Central, Eastern and Southe-
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astern European countries for the period of 2004-2012. Their empirical results show that the depreciation 
of a national currency can have a sizeable negative effect on the quality of banks’ assets and domestic 
economic activity plays a key role for nonperforming loans. Also, there is a lagged effect of stock prices 
on NPLs.

Messai and Jouini (2013) use a panel dataset from 2004 to 2008 for 85 banks in Italy, Greece and 
Spain, and find GDP growth and bank profitability reduce NPLs while the loan loss reserves to total loans, 
unemployment rates, and real interest rates to positively impact on the NPLs by using the 

Klein (2013) shows that unemployment rate, exchange rate depreciation, inflation, GDP growth, glo-
bal risk aversion (VIX), equity-to-asset ratio and return on equity have a significant effect on NPLs, in 16 
Central, Eastern and South-Eastern European nations.

Castro (2013) employs dynamic panel data approaches and empirically examines the association 
between the banking credit risk and the macroeconomic variables in Italy, Ireland, Portugal, Spain, and 
Greece between 1997-2011.  The results show that the credit risk increases when the share and housing 
price indices and GDP growth decrease and rises when the real exchange rate, credit growth, interest 
rate, and the unemployment rate increase.

Curak, Pepur and Poposki (2013) examine the determinants of NPLs in the banking industry of Sout-
heastern Europe (69 banks from 10 different countries) during 2003-2010.The results of GMM estimati-
ons show that the ratio of NPLs is affected by bank size, profitability and bank capital. In addition, higher 
interest rate, higher inflation, and lower economic growth are directly linked to higher NPLs.

Skarica (2014) examines the determinant of the changes in the non-performing loan in Bulgaria, Cro-
atia, Czech Republic, Hungary, Latvia, Romania and Slovakia for the period of 2007-2012. The results 
show that the main reason for the high level of NPLs is the economic slowdown.

Roy (2014) found that GDP growth rate for the current period and with one period lag, change in real 
effective exchange rate and change in CBOE Volatility Index have an inverse relationship with non-
performing asset level in the Indian banking sector for the period of 1995-2011.

Ghosh (2015) examines the determinants of NPLs in 50 US states and the District of Columbia over 
the period 1984–2013 by employing FE and GMM estimators. The author reports that cost inefficiency, 
capitalization, poor credit quality, banking industry size, and liquidity risk enhance NPLs, while greater 
bank profitability lowers NPLs. Real GDP and real personal income growth rates decrease NPLs, while 
inflation, unemployment rates, and US public debt increase NPLs. 

Bardhan and Mukherjee (2016) analyse the influence of the bank-specific factors on the NPLs in India 
for the period of 1995-2011. They find that bank size, nominal effective exchange rate and inflation have 
a positive impact on the NPLs. Furthermore, they find a negative effect of bank size and profitability on 
the NPLs.  

In the literature, it is seen that there are several studies exploring the determinants of NPLs in the 
Turkish banking industry. Küçüközmen and Yüksel (2006) find that most of the changes in NPLs can be 
explained by using macroeconomic variables. But, the dependence level and the explanatory macroeco-
nomic variables may change for different sectors. In the study, NPLs are grouped into eight broad sectors 
and non-performing loan ratios are calculated separately for each sector for the period of 1999-2005.

Using the ordinary least square estimation approach for the period of 2007-2013, Vatansever and 
Hepşen (2013) report that the NPL ratio of Turkish banks is significantly affected by the variables such 
as industrial production index, ISE 100 Index, inefficiency ratio negatively, capital adequacy ratio, return 
on equity, unemployment rate. 

Yurdakul (2014) examines the relationship between credit risk and macroeconomic factors during the 
1998 and 2012 period. In the study, The General-to-Specific Modelling method developed by Hendry 
(1980) is used to investigate short-term dynamic relations. Engle-Granger (1987) and Gregory-Hansen 
(1996) methodology are used to investigate long-term relations.  The results show that an increase in 
GDP growth rate and the ISE 100 index leads to decrease credit risk, an increase in inflation rate, exc-
hange rate, unemployment rate, money supply, and interest rate increase credit risk.

Yagcilar and Demir (2015) investigate the effect of the macroeconomic and bank-level determinants 
on the NPLs over the period 2002-2013. Their empirical results show that listed status, size, capital ade-
quacy ratio, liquidity level, the ratio of credit to deposit, return over assets, economic growth, and interest 
rates are the main determinants of the NPLs.

Employing System-GMM and Difference GMM methods, Abdioglu and Aytekin (2016) conclude that 
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interests applied to loans, inefficiency, loans/ deposits ratio, and operating efficiency have positive effects 
on NPLs. But, first lagged of NPLs, capital adequacy, net interest margin and solvency ratio have negative 
impact on NPLs. 

Using static panel data regression analysis, Isik and Bolat (2016) investigate the determinants of NPLs 
of 19 Turkish deposit banks during the 2006 and 2012 period. The empirical results suggest that solvency 
and loan loss provisions have a negative effect on the non-performing loan, profitability, revenue diversi-
fication and economic growth have a positive effect on NPLs. 

Yüksel (2016) reports that increase in USD exchange rate is positively related to NPLs whereas in-
terest incomes and GDP growth are negatively associated with NPLs for the period between 1988 and 
2014.

Demirel (2016) employs Vector Autoregression (VAR) model, Johansen Cointegration test and Error 
Correction Model over the period 2003–2014. The findings of the study show that GDP growth rate and 
industrial production index have inverse relation with NPLs. Current account deficit, VIX Index and 2-year 
bond yields in the U.S. are positively associated with NPLs.

Us (2016) analyses the determinants of NPLs of Turkish commercial banks before and after the global 
crisis. It has been determined that the determinants of NPLs have changed after the crisis. While NPLs 
were largely determined by bank-specific variables in the pre-crisis period, the effects of these variables 
decreased in the post-crisis period.

Cetinkaya (2019) found that asset profitability, bank size, net interest margin and gross domestic pro-
duct ratio have a positive effect on the NPLs in the banking sector. On the other hand, capital adequacy 
ratio, return on equity and liquidity risk have a negative effect on the NPLs. The analysis was performed 
by method of panel data regression and covers the period of 2004-2017. 

Using regression analysis methodology within the period of 2005-2016, Kabatas and Karamustafa 
(2019) find a negative relationship between the variables of total equity/total assets ratio, growth, unemp-
loyment and non-performing consumer loan ratios, within the period of 2005-2016. However, the effects 
of return on assets, total loans to total deposits ratio, inflation, real effective exchange rate, interest rate 
in consumer loans on non-performing consumer loan ratios is statistically insignificant. Least Squares 
methodology was used in the study and it covers the period of 2005-2016.

Kuzu and Celik (2019) investigate the bank-specific and macroeconomic determinants of NPLs, by 
using panel data analysis for the period 2008-2018. It is determined that there is an inverse association 
between NPLs with GDP and asset size, and a positive linkage with the exchange rate basket, unemploy-
ment rate, real interest rates, inflation and capital adequacy ratio. 

Torun and Altay (2019) examine the effect of the micro and macro determinants of NPLs by employing 
a balanced static panel data analysis method for the period between 2008 and 2015. The findings show 
that the NPLs ratio is significantly associated with the macro factors like inflation, unemployment rate, real 
exchange rate, the growth rate of GNP, the growth rate of GNP in the Eurozone, and the composite index 
of BIST. As for the micro factors, this ratio is affected by the variables such as real effective interest rate, 
loans to deposits ratio, the share of consumer loans in total loans, personal expenditure to assets ratio, 
capital adequacy ratio, and the size indicator.

3. METHODOLOGY

3.1. Data

The sample employed in the study comprises 22 Turkish commercial banks over the period 2010-2019, 
after the 2008 global financial crisis and it is worthy to note that we use the annual dataset of a balanced 
panel of commercial banks. While the bank-specific data, used in our study, are taken from The Banks 
Association of Turkey Database, the macroeconomic factors are obtained from The Central Bank of the 
Republic of Turkey Database. 

3.2. Model Specification and Variables

There is a growing literature which suggests that NPLs may be explained by macroeconomic and bank-
specific factors. Six bank-specific factors and two macroeconomic factors were considered in this study. 
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Following the recent literature on the NPLs (Louzis et al., 2012; Messai and Jouini, 2013; Roy, 2014; 
Ghosh, 2015; Isik and Bolat, 2017; Singh et al., 2021), we adopt a dynamic approach to account for the 
time persistence in the NPL structure. The following NPL model is applied to reveal the determinants of 
NLP in Turkish banking sector:

In this specification, i represents commercial banks and t represents the time, respectively.             is the 
dependent variable measuring the ratio of NPLs to total loans;      refers to the intercept;              is the first 
lagged dependent variable which captures the persistence in the NPL over time;            is the matrix of 
bank-level variables;          is the matrix of macroeconomic variables;  μi represents unobserved time-inva-
riant firm effects and     is a random error term.    ,     ,     and     are coefficients to be estimated employing 
pooled OLS, fixed effects and system generalized method of moments (SGMM) estimators. Explanations 
for all the variables are provided in Table 1.

Table 1
Definition of the Variables

3.3. Estimation Method

Using the static estimators, such as POLS and FE for estimating Eq. (1), we may have biased estimates 
which are inconsistent because of the endogeneity issues (Schultz, Tan and Walsh, 2010; Wooldridge, 
2012). However, this study makes use of SGMM that applies instrumental variables to tackle the endoge-
neity problems among regressors. As suggested by Bond (2002), the POLS and the FE estimates provide 
the upper and lower bounds for a consistent SGMM estimate of the coefficient of            Bond, 2002; 
Roodman, 2009; Hoque, Islam and Azam, 2013; Nguyen, Locke and Reddy, 2014). 

For the consistency of the SGMM estimates, several specification tests are suggested by Arellano and 
Bover (1995) and Blundell and Bond (1998). While the first of the specification tests is the Hansen test 
used for the validity of the instruments, the second is the serial correlation tests using the AR1 and AR2 
statistics. For the Hansen test, the null hypothesis is that instrumental variables are valid. In addition, AR1 
and AR2 test statistics measure the absence of first and second order auto-correlated disturbances in the 
first differences equations. In addition, we use Windmeijer (2005) finite sample corrected standard errors 
in the two-step SGMM estimates.
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Table 3
Correlation Matrix

3.4. Summary Statistics

Table 2 shows the descriptive statistics of the dependent and independent variables. Table 2 shows that 
the average NPLs, bank size, capital adequacy ratio, operating efficiency, income diversification, return 
on equity, total loans to total deposits ratio, GDP growth rate and inflation are 4.5 per cent, 10.5 per cent, 
16.8 per cent, 2.5 per cent, 1.4 per cent, 5.8 per cent, 101.4 per cent, 5.9 per cent, and 9.8 per cent, 
respectively. Since the standard deviation of the NPL variable is above the mean, we can say that it is 
considerably volatile. As for the other variables, volatility is found not to be very high, owing to the fact that 
their standard deviations are under the respective means.

Table 2
Summary Statistics for Entire Sample and Sub-Samples

3.5. Correlation Matrix

To check for multicollinearity among all the determinants, this study has firstly applied the Pearson corre-
lation. Secondly, it has also performed variance inflation factor (VIF). The results of Pearson’s pair-wise 
correlation matrix between NPL and independent variables used in Eq. (1) is shown in Table 3. The cor-
relation coefficient calculated for the one-year lagged NPL variable and the current NLP variable is 0.74. 
This coefficient indicates that past NPL is strongly and positively correlated with current NPL. Therefore, 
this result supports that the dynamic model used in the study is an appropriate empirical model. The fact 
that the correlation coefficients calculated, between the independent variable pairs, are not greater than 
0.80 revealing that multicollinearity is not a significant problem for the variables used in the NPL model 
(Gujarati and Porter, 2010). In addition, the fact that the calculated VIF values for the independent variab-
les are not greater than 5 supports the results obtained from the correlation analysis.
Note: * denotes significance at 1 percent.
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4. EMPIRICAL RESULTS

Although we used three different estimators, like POLS, FE and SGMM in estimation of Eq. (1), only the 
results obtained from SGMM estimations are interpreted. Table 1 reports the results of estimation of Eq. 
(1) employing the NPL as dependent variable. As presented in Table 4, the coefficient of                 equ-
als 0.3025. This autoregressive coefficient lies between the ones from POLS estimator (0.6938) and FE 
estimator (0.0470). This result demonstrates the consistency of SGMM estimates. 

Empirical results show that capital adequacy ratio, first lagged NPLs ratio, operating efficiency, income 
diversification, inflation and GDP growth have a statistically significant effect on NPLs ratio. On the other 
hand, the variables such as return on equity, total loans to total deposits ratio and bank size are not sta-
tistically associated with NPLs. 

The capital adequacy ratio is used to control the excessive risk taking of banks and to prevent them 
from being insolvent through recapitalization (Boudriga, Taktak and Jellouli, 2010: 4).The effect of capital 
adequacy ratio on NPLs can be ambiguous (Ghosh, 2015: 95). According to the moral hazard hypothesis, 
banks with relatively low capital respond to moral hazard incentives by increasing the riskiness of their 
loan portfolio, which, in the future, results in higher NPLs on average Therefore, under the moral hazard 
hypothesis, it can be expected an inverse relation between NPLs and capital adequacy ratio (Berger and 
DeYoung, 1997: 854). On the other hand, managers in the highly capitalized banks may resort to a liberal 
credit policy implying a positive relationship between capital and NPLs (Ghosh, 2015: 95). The results 
showed a negative association between capital adequacy ratio and NPLs, which supports the moral 
hazard hypothesis. Berger and DeYoung (1997), Salas and Saurina (2002), Klein (2013), Abdioglu and 
Aytekin (2016) and Cetinkaya (2019) also find the negative link between the capital ratio and NPLs. 

Table 4
Estimation Results

Notes: Robust t-statistics for respective coefficients are in parentheses. *, ** and *** denote significance 
at 10, 5 and 1 percent.
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Operating efficiency is measured by other operating expenses to total assets, in a way similar to Ghosh 
(2015) and Us (2016). According to the skimping hypothesis, the amount of resources allocated to un-
derwriting and monitoring loans, influences cost efficiency and loan quality. Here, the critical decision of 
the bank lies in the tradeoff between short run operating costs and future loan performance problems. 
For maximizing long term profits, banks may prefer to have lower costs in the short run by skimping on 
the resources devoted to screening loan customers, appraising collateral, and monitoring and controlling 
borrowers after loans. Because of this, banks appear to be more cost efficient in the short term, but the 
number of NPLs will +increase in the long-run (Berger and DeYoung, 1997: 853). According to the  bad 
management hypothesis by Berger and DeYoung (1997), low measured cost efficiency (allocate more 
resources for monitoring, controlling, etc.) is a signal of poor senior management practices. In contrast to 
the almost immediate reduction in measured cost efficiency, poor underwriting and monitoring practices 
of managers lead to high numbers of nonperforming loans in future.  Therefore, it can be said that under 
the bad management hypothesis, low cost efficiency is expected to increase NPLs. 

A high ratio of other operating expenses to total assets means low-cost efficiency for banks, and it can 
be expected to reduce NPLs. However, despite the high ratio of other operating expenses to total assets, 
the high NPL can be considered as an indicator of bad management and greater operational inefficiency. 
The findings of this study supported the bad management hypothesis because the other operating expen-
ses to total assets ratio positively affect NPLs. Louzis, Vouldis and Metaxas (2012), Ghosh (2015) and Us 
(2016) also found a positive impact.  

The return from loans is a bank’s main source of revenue. Banks sometimes have to accept some risky 
loans because of the pressure to create income. If banks can successfully diversify income, then they 
should be able to alleviate the pressure for revenues from loans and thus effectively decrease the rate of 
NPLs (Hu, Li and Chiu, 2004: 414). Therefore, it can be expected to have a negative relationship between 
NPLs and income diversification. Isik and Bolat (2016) find a negative relationship. But, Hu, Li and Chiu 
(2004), Boudriga, Taktak and Jellouli (2010) and Rachman, Kadarusman, Anggriono and Setiadi (2018) 
find that income diversification and NPLs have no relationship. The data set of the study by Hu, Li and 
Chiu (2004) indicates that the average revenue share resulting from loans is 97.78 percent. While the 
highest share is 99.22 percent, the lowest is 92.41 percent. Hence, authors suggest that diversification 
of revenue source cannot effectively decrease NPLs ratio. On the other hand, the results of this study 
suggest that higher income diversification (non-interest income to total assets) is positively related with 
NPLs ratio, consistent with Micco, Panizza and Yanez (2004).

GDP growth rate and inflation were used as macroeconomic determinants of NPLs in this study. GDP 
is highly informative on the other relevant macroeconomics factors, such as changes in unemployment, 
real wages and real interest rates. When GDP growth slows or even turns negative, income and cash 
inflow of firms and households reduce and it is difficult for them to pay the interest and principal on bank 
loans. For this reason, lower economic growth is associated with higher NPLs (Salas and Saurina, 2002: 
208). Empirical findings suggest that GDP growth rate influence negatively the NPLs, in line with Salas 
and Saurina (2002), Messai and Jouini (2013), Curak, Pepur and Poposki (2013), Skarica (2014), Roy 
(2014), Yurdakul (2014), Ghosh (2015), Kasman and Kasman (2015), Kuzu and Celik (2019), Isik and 
Bolat (2016), Torun and Altay (2019). It demonstrates that increases of the GDP growth decrease the 
NPLs in the Turkish banking system.

The effect of inflation on NPLs can be positive or negative. High inflation can increase borrowers’ 
capacity to repay the loans by reducing the real value of debt. However, it can also reduce their real in-
come and thus weaken borrowers’ capacity to repay the loans (Castro, 2013: 675). The results show that 
inflation has a positive effect on NPLs, consistent with Klein (2013), Curak, Pepur and Poposki (2013), 
Yurdakul (2014), Ghosh (2015), Bardhan and Mukherjee (2016), Kuzu and Celik (2019), Torun and Altay 
(2019) and Singh (2021). It is found that first lagged NPLs ratio has a positive impact on NPLs ratio.  This 
result is in line with previous findings by Klein (2013), Castro (2013), Curak, Pepur and Poposki (2013), 
Yurdagül (2014), Kasman and Kasman (2015) and Us (2016).

Large banks may increase their leverage too much and give loans to lower-quality debtors. Larger 
banks can often tend to resort to excessive risk-taking owing to the fact that it is difficult to impose mar-
ket discipline by regulators and banks expect the government to protect them if they fail. (see Stern and 
Feldman, 2004).  Therefore, NPLs may be positively impacted by the bank size (Ghosh, 2015: 95). But, 
the finding reveals that there is no significant relationship between bank size and NPLs, consistent with 
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Abdioglu and Aytekin (2016) and Isik and Bolat (2016).  
According to the procyclical credit policy hypothesis, return on equity is positively related to future 

increases in NPLs, as it reflects liberal credit policy on the part of the bank (i.e. negative NPV extension 
of credit) (Louzis, Vouldis and Metaxas, 2012: 1016). High-profit banks have fewer incentives to engage 
in high-risk activities. Therefore, profitability may be inversely associated with NPLs based on the bad 
management hypothesis (Ghosh, 2015: 95). The empirical finding shows that return on equity is not 
statistically associated with NPLs. This finding is in accordance with previous findings by Abdioglu and 
Aytekin (2016), Kuzu and Celik (2019) and Us (2016). An increase in the loan-to-deposit ratio reveals a 
risk preference and is expected to lead to higher NPLs (Dimitrios, Helen and Mike, 2016: 117). However, 
it is not found a statistically significant effect, in line with Kabatas and Karamustafa (2019).  

5. CONCLUSION

In recent years there has been a significant increase in NPLs in Turkey. The increase in NPL may adver-
sely affect not only the banks, but also the financial system and the real sector. NPLs is one of the most 
important reasons for problems in the banking system and financial crises. For this reason, it is extremely 
important to determine the factors that cause NPLs and monitor and manage the credit risk by both banks 
and regulatory and supervisory authorities.

In this study, the determinants of the NPLs were investigated in the Turkish banking sector during 
2010-2019 period, taking into account both macroeconomic and bank-specific factors. NPLs ratio was 
employed as a dependent variable, capital adequacy ratio, first lagged NPLs ratio, operating efficiency, 
income diversification, return on equity, total loans to total deposits ratio, bank size, GDP growth rate and 
inflation were employed as independent variables.

The results of the two-step SGMM method suggest that, capital adequacy ratio, first lagged NPLs ratio, 
operating efficiency, income diversification, inflation and GDP growth rate have a statistically significant 
impact on the NPLs of commercial banks. On the other hand, return on equity, total loans to total deposits 
ratio and bank size do not have a statistically significant impact on the NPLs ratio. More clearly, while the 
increase in capital adequacy ratio and GDP growth reduce NPLs, the increase in operating inefficiency, 
income diversification and inflation increase NPLs ratio of commercial banks in Turkey.

This study suggests to policy makers that banks should be supported with policies that will reduce 
NPLs in periods of increasing inflation and slowing economic growth. Capital adequacy ratio, operating 
efficiency, income diversification, GDP growth rate and inflation should be taken into account in the de-
termination of NPLs. In addition, considering the managerial performance will help to reduce NPLs and 
NPLs can be used to determine the moral hazard problem. In the future research can be used on different 
econometric models and different bank-specific, macroeconomic variables and global risk indicators.  It 
can be investigated whether the sectoral differences create a change in the factors affecting the NPLs.
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1. INTRODUCTION

Insurance is a necessary agreement, as it looms large in the functioning and future of the economy (Gi-
arini, 2016, s. 131). Pursuant thereto, there are numerous types of insurance such as multiple birth insu-
rance, alien abduction insurance, and even the lottery insurance, since every measurable risk is suitable 
to be insured. 

Tontine insurance, one of the oldest types of life insurance, was doomed to be forgotten, but its value is 
currently re-appreciated by insurers. The tontine insurance is an abstruse but upwardly-mobile longevity 
pooling concept. It is a blue-sky concept in terms of its application even though it is legally recognised. 
Tontines, which were used to raise money for alleviating the economic burden of the running battles in 
the 17th and 18th centuries, were later dedicated to other economic purposes till the beginning of the 20th 
century, when embezzlement scandals were common (Verde, 2017). Other reasons may be listed as (1) 
the increasing incentive to criminal attempts, (2) the meaningless of being rich for centuries-old people, 
and (3) relatively inadequate investment returns. Despite all this, tontines have again started to be re-
argued with a developed scheme of the original version of tontines (Milevsky, 2018, s.4). 

Especially over the past two decades, debates on quasi-tontine longevity pools have intensified in the 
literature (Piggott, Valdez, &Detzel, 2005, s. 497-520; Goldsticker, 2007, s.63-7; Stamos, 2008, s. 56-68; 
Donnelly, Guillen, & Nielsen, 2014, s. 14-27; Forman & Sabin, 2014, s. 755-831; Newfield, 2014, s. 37-
48). 

However, one of the most important initiatives in this context was the press release made by the Ame-
rican Academy of Actuaries in October 2017 through giving particular importance in employer-supported 
defined contribution plans, longevity pools and similar risk mitigation policies in order to provide managing 
financial security for retirees in their remaining life (The American Academy of Actuaries, 2017). This sta-
tement explicitly calls insurers for establishing neoteric tontine structures.

2. THE CONCEPT OF TONTINE

Tontine is an investment plan that yields profit till its parties’ dying days (McKeever, 2009, s. 491). It is 
a discredited insurance model (Chancellor, 2001, s. 14) defined as a financial instrument in which the 
last survivor will receive all the income (The Oxford English Dictionary, 1989, s. 231). In other words, it 
is a joint investment with an ‘all-or-none’ understanding (Stevenson, 1889; Smart, 1881; Costain, 1995). 
However, tontines can also be terminated by agreement when the number of parties reach the predeter-
mined threshold (McKeever, 2009, s. 491). Although the tontine is prima facie considered a gamble on 
death, it is not as harmful as it is painted. Indeed, it is a valuable financial instrument within the scope of 
modern insurance policies.

The word of Tontine came from its creator Lorenzo de Tonti, a Neapolitan exiled to France. He pre-
sented the original version of the tontine to Jules Cardinal Mazarin in the early 1650s for the French King 
Louis XIV’s quest to increase incomes. The reason for France’s economic crunch at that time was the 
economic burden stemming from the 30 Years’ War and the consequent obligation to financially support 
the French rebels called ‘Fronde’ (Jennings & Trout, 1982, s. 4).

Tonti has planned to establish funds at 10 different levels. The age ranges were determined accor-
dingly in the form 0-7, 7-14, 14-21, 21-28, 28-35, 35-42, 42-49, 49-55, 55-63 and 63-et al.  According to 
this plan, different annual interest rates have been calculated for all these age groups as the interest rate 
increases with the increase of age. When the nominated member dies, the interest reserved for them will 
be distributed equally to the other members of the same group, until only one member remains (the last 
survival principle). With the death of the last member, all the main capital returns to the state account. 
Voltaire, in its prominent book of ‘The Life of Louis the XIVth’ explained this system as follows:

“Emeri succeeded Marshall de la Mellerage, as superintendent of the finances in 1649. An Italian, na-
med Tonti, employed by him, then invented a new loan upon life annuities, chargeable on the national re-
venues, and divided into shares and classes; the income of each proprietor that died to be shared among 
the survivors. Hence, familiar loans came to be named after the inventor (Anonymous, 2011, s. 1194).”

To sum up, the Kingdom of France was forced to spend lavishly, due to wars running both inside and 
outside the territory. For this reason, even the budgets allotted to Paris were cut. All suggestions made to 
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the council in order to get rid of all this payment burden have been evaluated, and the proposal made by 
Sir Laurens Tonty was evaluated as the most advantageous method. According to the Tonty’s plan, ton-
tine members are required to pay 300 livres (note that the livre is the currency of the Kingdom of France 
used between 781-1794) per share in order to receive a certain annual pension. Also, investors could also 
make investments by nominating third parties as tontine members. It was planned to collect 1,400,000 
livres in the Hotel de Ville at Paris (Tonti, 1995, s. 1-18; Anonymous, 2011, s. 1194). Nevertheless, altho-
ugh Tonti’s proposed tontine system was supported by the Kingdom, this system was not approved by the 
Paris Parliament (Parlement de Paris) (Jennings & Trout, 1982, s. 8). However, Tonti has made various 
attempts to put his idea into practice without hesitation, and in the meantime, he has put forward other 
ideas such as the national lottery (McKeever, 2009, s. 493). Tonti died in 1684, but as a result of all these 
attempts, he pioneered the creation of the French national tontine for the first time in 1689 (Jennings & 
Trout, 1982, s. 12). Smith, in his prominent book ‘An Inquiry into the Nature and Causes of the Wealth of 
Nations, mentioned French tontine system as follows:

“Annuities for lives have occasionally been granted in two different ways; either upon separate lives, 
or upon lots of lives, which in French are called Tontines, from the name of their inventor. When annuities 
are granted upon separate lives, the death of every individual annuitant disburthens the public revenue 
so far as it was affected by his annuity. When annuities are granted upon tontines, the liberation of the 
public revenue does not commence till the death of all annuitants comprehended in one lot, which may 
sometimes consist of twenty or thirty persons, of whom the survivors succeed to the annuities of all tho-
se who die before them, the last survivor succeeding to the annuities of the whole lot. Upon the same 
revenue more money can always be raised by tontines than by annuities for separate lives. An annuity, 
with a right of survivorship, is really worth more than an equal annuity for a separate live, and from the 
confidence which every man naturally has in his own good fortune, the principle upon which is founded 
the success of all lotteries, such an annuity generally sells for something more than it is worth. In countri-
es where it is usual for government to raise money by granting annuities, tontines are upon this account 
generally preferred to annuities for separate lives. The expedient which will raise most money is almost 
always preferred to that which is likely to bring about in the speediest manner the liberation of the public 
revenue (Smith, 2018, s. 918).”

As to non-French developments about tontine, it is necessary to mention that at the same time as 
Tonty’s proposal in 1653, a similar proposal was made in Denmark. As far as is known, the first known 
tontine appeared in Kampen, the Netherlands in 1670, and by 1700, more than 200 local tontines were 
prepared in the Netherlands (Wagenvoort, 1961). Until 1759, 9 more tontines were created, and tontines 
created after this date have always met the required number of subscribers (Jennings & Trout, 1982, s. 
46-7). 

Looking at England in the same period, it should be noted that seven tontines were created between 
1693 and 1789, but one of them could not be completed because it could not reach the sufficient number 
of subscribers (Weir, 1989, s. 95, 105; Milevsky, 2014, s. 225; Milevsky, 2015). It is also worth noting that 
many people nominated King George III of England as part of the last British tontine created in 1789. Alt-
hough there were patriotic motives in this investment, the nomination of a public figure made the administ-
ration of the tontine much easier. King George III, who was only 51 at the time of the presentation of the 
tontine, lived for 30 more years and became a very profitable investment option among investments for 
the elderly class (Compton, 1833, s. 12). Likewise, Marie Antoinette, featured in the Irish Tontine in 1777, 
was one of the members who are nominated as a public figure (McKeever, 2009, s. 495; Clements, 1777, 
s. 10). Lastly, in terms of the United States of America, a tontine program was proposed by the Treasury 
Secretary Alexander Hamilton to finance the increasing government debt, especially during the establish-
ment period, but this program was rejected by the Congress (Jennings, Swanson & Trout, 1988, s. 107). 
However, today, there is no state in the United States that has outlawed tontine, with the exception of the 
state laws of Louisiana (Statue Title 22, § 445) and South Carolina (Code Ann. § 38-55-90, 38-55-110).

Contemporarily, two large-scale tontine operators could be exemplified although nor is this all. First, 
Tontine Trust is a financial technology company supplying tontine pensions, which were granted as a 
European trademark, via digital platform (https://tontine.com). It has a sensational value proposition, as it 
provides Pan-European personal pensions, and therefore it flouts the taboos in terms of the localisation 
of tontines. Second, Le Conservateur is a mutualist group, created by Riffault Brothers in 1844 as one of 
the most influential implementers of a long-term savings system specializing in Tontine. In fact, its aim 
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is to modernise the tontine system, which was previously introduced by Tonti in the 17th century.  The 
company, Assurances Mutuelles le Conservateur, was established in accordance with Insurance Law 
(le Code des Assurances) with a specialisation in life insurances. As of 31.12.2020, the company has 
assembled 580 general insurance agents across France under the same roof and obtained EUR 788 
million turnover. In terms of tontines, approximately half of the turnover was derived from 136.000 tontine 
subscribers (available via https://www.conservateur.fr/nous-connaitre/chiffres-cles).

3. THE LEGAL NATURE OF THE TONTINE

Although all tontine shares are tied to the founding investor and the nominees, they are highly liquid 
(easily redeemable) assets. Annual payments specific to tontines are inherently valuable assets for their 
subscribers. Moreover, as the number of living shareholders in the tontine pool decreases, the income 
related to the tontine’s subscribers increases, becoming more valuable. However, this value also has the 
risk of becoming completely worthless if the nominated candidate in the tontine dies. On the other hand, 
if the nominated candidate survives as the last candidate, the tontine can be extremely valuable. For all 
these reasons, tontines are seen as important derivative tools in secondary markets (McKeever, 2009, s. 
497).

The most modern and common version of the use of tontine is found in French law. The concept of 
tontine is defined as small businesses operating in the form of Joint ownership, which represents a type 
of real estate based on the last survivor principle (McKeever, 2009, s. 515). In this context, this method 
is used both to limit the ownership structure and to avoid inheritance tax responsibilities related to the 
property owned. 

For example, the tontine can be applied to a couple living together so that when one of the parties 
dies, the survivor has the entire property. For another example, given that there is a married couple with 
children, the house will be shared with both spouse and children in certain proportions, or for an unmar-
ried couple living together, the inheritance may be divided excessively. However, the tontine provides an 
opportunity to forestall these happenings (McKeever, 2009, s. 515). 

From a corporate law perspective, tontine clause (clause d’accroissement) can be incorporated in the 
articles of association in various ways. The reason for this is to ensure that survivors can continue the 
company, as well as all the tax advantages (Moerman, 1999, s. 478). Maurice Picard, one of the leading 
intellectual leaders of French insurance law, mentioned that the entities that offer a tontine system pay-
ment are classical companies in the French financial system, and these tontines generally function as a 
kind of social or pension insurance. In fact, with a slightly sharper expression, he defined the tontine as 
just a game of betting, not an insurance system (Picard, 1970, s. 443).

In Turkish insurance law, tontine was banned in the first place, but became legal again with the Turkish 
Commercial Code (TCC) numbered 6102. The past practice on tontines was in accordance with Article 
1333 of the abrogated Commercial Law No. 6762, which stated that the insurance made on the conditi-
on that the total amounts created as a cumulation of certain instalments by the subscribers are shared 
among the survivors on a certain date is void. However, with the adoption of TCC, the tontine insurance 
was legitimised even though there is no example in the practice. According to the Article 1488 of TCC, 
tontines may be established pursuant to the principle of distributing the assets constituted by contributi-
ons amongst the beneficiaries previously designated by the deceased. The legislative intention behind 
this article is to harmonise the Turkish commercial law with contemporary developments in EU law. In the 
preamble, it was stated that tontines deemed invalid in Article 1333 of Law No. 6762 (as demonstrated) 
should be accepted as valid in parallel with Directives 76/580 and 79/267 of the European Community. 
Although these directives were later abolished in 2002 with Directive 2002/83, the following directives did 
not change the validity of tontines. The mentioned developments in the European Union have been cited 
as the reason for the tontines to be accepted as valid in Turkish law. This baseless understanding is open 
to criticism because there must be a very important need and reasonable grounds in order to allow an 
institution where the law stipulates the absolute nullity sanction (TürkiyeBarolarBirliği, 2008, s. 44).

4. BEST-KNOWN ANGLO-SAXON CASES ABOUT TONTINE INSURANCE

This section is to demonstrate most fundamental examples in regard to tontines. As far as is known, the 
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Anglo-Saxon law is home to tontine insurance cases. One of the most important and influential decision 
was made by the English Court of Chancery (one of the five divisions of the British Supreme Court at that 
time) in 1869 regarding the 1777 Irish Tontine. According to this case, Mrs. Browne, an investor, died in 
1842 by leaving four debentures to her children from the 1777 Irish Tontine. Mrs. Browne’s only son inhe-
rited half of the income from the tontine, whereas the remaining income was shared by her five daughters 
(10% share per each from the inheritance). However, at the time of Browne’s death, his interests in the 
tontine had not yet been shared. The tontine directors were only responsible to make payments to the 
bequests from time to time and to present financial accounts of their investments. As the value of the ton-
tine increased considerably, the Chancery tried to determine whether the proceeds would be the personal 
property of the married girls or the property of their husbands as per the law of the period. According to 
the decision made by Lord Romilly in re Browne’s Will [1869], the tontine was accepted as a derivative 
investment instrument by stating that it should be exempted from the conditions related to marriage in this 
context. In other words, although the case is about the law of inheritance, it is also important in terms of 
explaining the legal nature of the tontine. With this lawsuit, the personal investment-based tontine system 
offered by Tonty has turned into an easily sellable and liquid product.

The Doncaster Universal Tontine, which was presented in 1788, was specifically designed to be an-
nulled after the income of each surviving beneficiary reached £1000. This £46,000-worth tontine, which 
was originated by its 364 founding members purchasing government bonds called “consols”, regularly 
distributed 3 percent interest to its members every year. By 1860, only 46 members remained and the 
final distribution process was initiated. This distribution led to legal disputes, which was solved in the case 
of Oldfield v. Preston[1862]. This case was related to the collection of Succession Duties on the shares 
to be distributed upon the termination of the tontine. The Chancery has decided that there is no room for 
levying succession duties, as the tontine entails only contractual obligations but not a right of inheritance.

It is also possible to assign a different meaning to tontines. In the course of time, they were used for fi-
nancing large projects in the UK and US. For example, they have been used as a tool to finance the urban 
transformation of municipalities. In 1834, six precious buildings designed with the Georgian architecture in 
Pery Square, Limerick, Ireland, were built through the instrument of a tontine. As of 1841, the tontine sha-
res were created by Edmond Pery, the First Lord of Limerick, who bought 18 of them (by nominating diffe-
rent people between the ages of 2 and 27). The predicted long-term return of this tontine was that each of 
the last 6 survivors was entitled to have a house (McCahon, 1999). Likewise, the Covent Garden Theatre 
in London was one of the important structures established through a tontine (Clements, 2018). Another 
important example of tontine is the “Tontine Coffee House”, which is a symbolic building as it has a central 
location connecting Wall Street and Water Street., in Manhattan, New York (Teweles& Bradley, 1998, s. 
109; McKeever, 2009, s. 500). This tontine was proposed in 1790 and completed in 1792. A total of 203 
shares were accordingly created, and each share was sold at $200. It was established in advance that the 
tontine would go into liquidation when the number of surviving candidates would decrease to seven. As of 
November 18, 1870, the number of candidates decreased to the specified number, and after a long delay 
caused by valuation problems, the relevant property was sold on January 11, 1881, for $138,550, with a 
value far below the expectations (McKeever, 2009, s. 500; The Tontine Association, 1881).

5. REDRESSING THE TONTINE AS A RESPONSE TO CURRENT ISSUES OF TURKISH
INSURANCE LAW

Tontine insurance splits countries down the middle: while EU Member States and some states in the US 
allow tontine insurances, some other states in the US such as Louisiana and South Carolina, and the 
UK (after the enactment of the 1982 Insurance Companies Act) didn’t allow such insurances. In terms of 
Turkish insurance law, tontine insurance was prohibited in the former Commercial Code no. 6762, as it 
was seen as an application that did not comply with the Civil Code or other customs and traditions. More 
particularly, the concept that savings of those who died early were left to their partners, not their heirs 
does not fit well with the Turkish family structure. However, while the New Turkish Commercial Code 
(TCC) numbered 6102 was adopted, tontine insurance was also allowed in order to comply with the affi-
liated EU directives. Although tontine insurance is completely valid as per TCC, there are no examples in 
practice yet and there is no tontine insurance type provided by insurance companies. This section, accor-
dingly, demonstrates current issues of insurance law by proposing the application of tontine insurance as 
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a remedy.  The first issue is the obligation of the insurer to pay despite the suicidal death of the insured. 
According to Article 1503 of TCC, “In insurance contracts against the risk of death in effect since at least 
three years including renewals, if the insured commits suicide or dies as a result of an attempted suicide 
after this period, the insurer shall be obliged to pay the insurance sum. If the suicide or the death of the 
insured as a result of attempt to commit suicide has resulted from a disorder in its mental faculties before 
the expiry of three years, the insurer shall pay the insurance sum.” This might lead to a problem by motiva-
ting people to commit suicide after 3 years of the insurance contract. In tontines, this risk is automatically 
averted. The second issue is the murder of the insured by the policyholder or beneficiary. According to Ar-
ticle 1504 of TCC, “If the policyholder killed the insured or was the co-conspirator of that crime with intent 
to cause the payment of the insurance sum, the insurer shall be discharged from liability. If the beneficiary 
killed the insured or was the co-conspirator of that crime in any manner, it shall be deprived of the benefit 
of the insurance and the insurance sum shall be paid to the inheritors of the deceased.” This could also 
be averted by its very nature through the application of tontines. The third issue is about the possibility of 
insurer’s bankruptcy, which is regulated in Article 1506 of TCC as follows: “In insurances taken out for a 
period longer than one year, if at the date the insurer is declared bankrupt the risk had not materialised 
yet, the mathematical reserves as at the date, on which the insurer was declared bankrupt, and if upon 
the occurrence of the risk the insurance sum had not been paid yet the mathematical reserves as at the 
date, on which the risk materialised, shall be paid to the entitled persons. Where the risk is materialised, 
any portion exceeding the mathematical reserves shall be paid from the securities constituted by the 
insurer and any deficit shall be included in the list of priorities in bankruptcy.” Indeed, there is always a 
risk of the bankruptcy of the insurer. However, the tontine supported by states does not cover such risks. 
Fourthly, tontine allows its members to leave the tontine anytime by selling their subscription to someone 
else. However, article 1506 of TCC, as it stands, requires at least one-year payment to terminate the in-
surance contract to get the surrender value in accordance with the generally accepted actuarial principles. 
Finally, article 1499 of TCC encumbers insured parties an obligation to give information, which can affect 
the aggrieved risk, but the tontine averts several transaction costs relating to duty of disclosure during the 
contract, as there is no need to give notice unless the nominee dies.

6. CONCLUSION

Tontine insurance, which was offered as a solution to the potential problems specified in Turkish insu-
rance law, is a form of insurance that will potentially be mentioned a lot in the future (Meerten& Hooghi-
emstra, 2017, s. 43-50). Potential reasons why tontines have not been addressed, no even once, might 
be stemmed from the lack of sufficient auxiliary statues. The most likely reason that the application of 
tontines is available in accordance with the TCC is to take required steps in the EU accession period. 
However, tontines are not able to march out of step with the Turkish legal system, as there is no single 
clue from the history in terms of their applications. Against all the odds, the tontine is a very convenient 
form of insurance in today’s condition such that it is an advantageous system to apply for people living 
alone or couples who are not married but living together (i.e. those who do not have heirs). The tontine is a 
structure with risks on longevity (Donnelly & Bernhardt, 2019). In this context, given that average lifespan 
increases, it is especially useful for long living people’s economic difficulties, with its annual pension-like 
payments. The purpose of modern tontines is to make regular and incremental payments to shareholders 
throughout their lives. The ability to predict the minimum annual return is one of the most important factors 
for investors. Tontine insurance can be brought to the agenda to collect large funds and resources as a 
way out of the economic crisis that has deepened especially with the Covid-19 pandemic. It can be one of 
the most convenient ways to gather large sums of money; meanwhile, it provides savings to its members 
by making ever-increasing payments over time at predetermined intervals, although not in large amounts. 
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1. INTRODUCTION

There are always uncertainties and risks in people’s lives. As a consequence of each risk that occurs, a 
material cost arises directly or indirectly. To minimize the costs, the risks are managed in different ways 
or separately. . Due to lack of knowledge and experience in many cases, the risks cannot be properly 
managed and controlled. Therefore, insurance companies step in to manage these risks.

Insurance is a tool that comes into play to distribute the losses to a number of policyholders. This me-
ans that when any person and entity under insurance protection suffers a loss resulting from a particular 
risk, it shares the loss through the payment of the collected premiums. On the other hand, it helps to pro-
vide mechanisms for risk management, to gather resources, to transfer resources in time and space, to 
deal with information and incentive problems, to expand protection, to increase economic efficiency and 
to maintain economic progress (Hasan, Islam and Wahid, 1995, p.370).

The insurance industry is a key component of the economy due to the amount of premiums it collects, 
the scale of its investments and, more fundamentally, the basic social and economic role it plays by dea-
ling with personal and commercial risks (Corfora et al., 2019, p. 2863).

Multiple roles of insurance companies in the financial market are reflected in the transfer and allocation 
of money savings and their internal insurance function. An insurance company collects funds and invests 
them in different financial instruments by selling insurance policies and providing other financial and other 
services. The main function of insurance companies is insurance against different types of risk. In addi-
tion, insurance companies in developed and developing financial systems are institutional investors and 
important participants in the financial market due to the amount of their funds (Kramarić et al., 2018, p. 
783).

It is the management style and financial indicators which emphasize the success of insurance compa-
nies that are fundamental in the financial structure like other financial companies. These two factors affect 
profitability, which is the most important element of the company in general. The profit variable is both a 
performance indicator and a material source of investments planned for the future.

In this study, the relationship between the variables of the companies operating in the Turkish Insuran-
ce Sector and the financial variables obtained from the balance sheet and income statements of the se-
lected management was examined by clustering analysis. When cluster groups were created with these 
variables, it was calculated which ones were important forecasters.

2. LITERATURE RESEARCH

In this part of the study, the literature on the subject is included. A previous study examining the relati-
onship between the management style and financial indicators (balance sheet and income statements) 
affecting the profit variable in the insurance sector and using cluster analysis could not be reached. Mo-
reover, studies analyzing the management style or financial variables of insurance companies directly in 
the literature are limited. In the literature section, clustering analysis and other statistical studies related 
to insurance and insurance branches are included.

Akgül (2021) in his study, examined the effects of demographic factors related to insurance education 
and other education fields, which are thought to be effective in employment policies in insurance com-
panies. In the study, it was also investigated whether the education given at universities is effective in 
employment. The employment data of insurance companies in Turkey between 2014-2020 were used 
and analyzed through logistic regression method. According to the results of the study, it has been seen 
that the graduates of the insurance and actuarial departments of the universities are employed in non-life 
insurance companies. However, it has been observed that many people employed in insurance compa-
nies are women and work as direct sales personnel. Last but not least, it has been determined that the 
education given in the field of insurance is not sufficient to find a job in the insurance sector.

Işık (2021), in his study, analyzed insurance-related, sector-related and macroeconomic factors that 
affect the profitability of foreign and domestic capital of the non-life insurance companies operating in the 
Turkish insurance sector in the period of 2014-2019. He used a balanced panel dataset that included 27 
non-life insurance companies in his study. The results obtained according to the random effects deter-
mined that the debt ratio, premium holding ratio, the status of being traded in the stock market and the 
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growth of total assets are the important factors that determine the profitability of domestic capital com-
panies. However, it has been shown that the factors affecting the profitability of foreign-owned insurance 
companies are company size, debt ratio, underwriting risk, premium holding rate, stock market trading 
status and company age. On the other hand, he stated that variables such as GDP growth, inflation rate 
and market concentration do not have a significant effect on the profitability of foreign and domestic non-
life insurance companies.

Özcan and Uzpeder (2020) grouped the insurance companies in their studies with clustering analysis 
according to the total premium and transportation premium mutual relationship. 5-year data of insurance 
companies were used. It has been observed that the insurance companies that are at the forefront of total 
premium production and premium production in the transportation branch have retained their positions. 
As a result of the clustering analysis, it has stated that if they develop the products and services in the 
relevant branch for the companies that are at the bottom of the premium production in the transportation 
branch, it will contribute to total premium production.

Dogan et al. (2018) says technological advances have affected company customer relations, sales and 
marketing system and every corporate formation. With a customer-oriented approach, similar qualified 
customer characteristics can be defined and grouped. Data mining is a way to do this grouping. In their 
study, customer data belonging to insurance companies operating in Turkey were analyzed by k-means 
clustering method. As a result of the analysis, it has stated that companies can identify the characteristics 
of similar customers and develop new marketing strategies suitable for them.

Lin et al. (2013) says the life insurance industry has a mechanism to modulate and stabilize the entire 
financial sector. The performance of the life insurance industry often affects overall economic develop-
ment. The maturation of investment concepts and the liberalization of investments of state policies in the 
insurance sector, in recent years, have created a profitable environment for investment.  Insured per-
formances and operational capability are important evaluation indices to assess whether life insurance 
companies are stable and profitable. In their study, they evaluated the profitability of 28 Taiwanese life 
insurance companies between 2003 and 2005. They divided life insurance companies into three groups 
according to seven profitability indexes and found significant differences in capital allocation and opera-
tional capacity. At the end of the study, the differences between these three groups were analyzed and 
compared and the outputs were interpreted in the resulting section.

According to Carfora et al. (2019), several innovative car insurance concepts are proposed to achieve 
benefits for both insurance companies and drivers, as discussed in recent literature studies. In this con-
text, the “pay how you use” paradigm arises, but it is not fully discussed and is much less applied. In their 
study, they proposed an approach to determine the driver behavior that investigates the use of unsuper-
vised machine learning techniques. Real-world case study was carried out to assess the effectiveness 
of the proposed solution. In addition, it has discussed how the proposed model can be adopted as a risk 
indicator for car insurance companies.

Kramarić et al. (2018) focused on the analysis of the business practices of insurance companies in 
European countries after the selected transition. The analysis covers the Croatian, Slovenian, Hunga-
rian and Polish insurance markets, comprising a total of 119 insurance companies in 2014. Insurance 
companies that use non-hierarchical clustering analysis by applying the K-average approach are divided 
into seven groups using various variables. These groups are ROE, the share of premium transferred to 
reinsurance, the number of years operating in the insurance market, leverage, written gross premium and 
the share of life insurance premium on the total premium. In addition, these seven clusters are grouped 
by country of origin, ownership and type of insurance companies. The results showed that certain groups 
of insurance companies in these countries share common characteristics that are not dependent solely 
on the country of origin and type of insurance.

In his study, Grize (2015) specifically aimed to convince us that today’s non-life insurance is not only 
an exciting basis for implementing existing modern statistical tools, but also an efficient environment for 
new and challenging statistical developments. The activities of an insurance company can be seen as an 
industrial process in which data management and data analysis play an important role. Therefore, this is 
why a basic understanding of data-related problems (such as data quality, variability, analysis and accu-
rate interpretation) is very important for the insurance business. The selected examples are used to cover 
the basic aspects of general insurance, and they are all based on the author’s experience. The article 
ended with some explanations on the role of statisticians working in general insurance.
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According to Khalili-Damghani et al. (2018), the insurance coverage proposal problem (ICRP), in which 
the most suitable coverage is offered for customers, is an indispensable issue for an insurance company. 
ICRP helps insurance companies to provide appropriate services to their customers. At ICRP, the insu-
rance company tries to investigate the characteristics and records of data associated with customers to 
recommend the most economical and optimal insurance plan to customers. Insurance companies have 
large databases that are considered a suitable infrastructure for analyzing, modeling and predicting cus-
tomer behavior. In this study, he proposed a two-stage clustering classification model to recommend 
appropriate insurance coverage for customers. The first stage addresses a data pre-scan phase and the 
clustering of customers based on their insurance coverage record. Well-known clustering algorithms were 
used. The superior clustering algorithm is selected according to the Davies-Bouldin metric. In the second 
stage, the authors chose the appropriate features.

In their study Yeo et al. (2017) provided evidence of the benefits of an approach that combines data 
mining and mathematical programming to determine the premium for charging car insurance policyhol-
ders to achieve an optimal portfolio. A nonlinear integer programming formulation was proposed to deter-
mine optimum premiums based on the insurer’s need to find a balance between profitability and market 
share. To solve this problem, the nonlinear integer programming approach is used within the framework 
of data mining consisting of three components: separating policyholders into homogeneous risk groups 
and estimating the demand cost of each group using k-average clustering, determining the price sensiti-
vity (payment trend) of each group using neural networks, and defining the optimum premium to be filled 
by combining the results of the first two components. The results of the first two components have been 
previously presented. 

According to Jaimungal and Chong (2014), the role of clustering in event and/or seriousness in disas-
ter modeling and derivative valuation is a key consideration overlooked in recent literature. Here, they 
proposed two marked point processes to take these characteristics into account. The first approach sta-
ted that the points were guided by a stochastic hazard ratio modulated by a Markov chain, while the signs 
assumed that they were taken from a regime-specific distribution. In the second approach, points were 
taken from an independent distribution, while points were guided by a self-stimulating process. In this 
context, they provided a single approach to effectively valuing disaster options, such as those embedded 
in disaster bonds, and showed that the results were in the 95% confidence range calculated using Monte 
Carlo simulations. According to their approach, the evaluation is based on deriving the PITA and uses 
transformations to provide semi-analytical closed form solutions. 

In their study Kašćelan et al. (2016) used non-parametric data mining techniques such as clustering, 
support vector regulation (SVR) and kernel logistics regression (KLR) for risk estimation in car insurance. 
The purpose of these techniques is to classify risk and estimate the extent of damage based on data, 
thereby helping the insurer to assess the risk and calculate the actual premiums. They have proven that 
the used data mining techniques, based on case study data, can predict claims dimensions and their 
occurrence with better accuracy than standard methods. This represents the basis for calculating the 
net risk premium. In addition, the article argued that data mining methods discuss the advantages of car 
insurance compared to standard methods for risk assessment, as well as the characteristics of results 
obtained due to the small insurance market, such as Montenegro.

According to Smith et al. (2017), the insurance industry is dealing with many issues concerning the 
operational research community. In their study, they presented a case study involving two types of prob-
lems and solved them using various techniques within the data mining methodology. The first of these 
problems is related to understanding the  models of retaining the customer by classifying policyholders 
as the possibility of renewing or terminating their policies. The second is about understanding the claims 
models and identifying the types of policyholders who are more at risk. Each of these issues affects the 
decisions regarding premium pricing, which directly influence profitability. A data mining methodology is 
used that displays the information discovery process in a holistic framework using hypothesis testing, 
statistics, clustering, decision trees and neural networks at various stages. The effects of the case study 
on the insurance company have been discussed.

In their study, Kiermayer and Weiß (2020) presented a grouping framework and a new method for 
optimizing model points in life insurance. A less complex portfolio has proposed a controlled clustering 
algorithm that uses neural networks to create pseudonym grouping. In a two-step approach, they first 
approximately calculated the selected properties of a portfolio. Subsequently, they placed this forecaster 
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in a neural network, as  cluster  representatives  and  alias model points were calibrated according to their 
impact on the characteristics of the portfolio. Numerical experiments for term life insurance and defined 
contribution retirement plans have shown significant improvements in the neural network approach to 
capture the characteristics of a portfolio according to the K-means cluster, a common basic algorithm for 
grouping. These studies also demonstrated the flexibility of the model to include common industry prac-
tices.

3. TURKISH INSURANCE INDUSTRY OVERVIEW

Towards the end of 2019, 59 of the 63 insurance companies, reinsurance companies and pension com-
panies operating in the Turkish insurance sector, operate as joint stock companies, two of them operate 
as cooperative companies, and two companies continue their activities as branches of companies with 
headquarters abroad. The number of insurance companies, which was 62 at the end of 2018, increased 
to 63 as of the end of 2019, as a result of the merger of two non-life companies and the initiation of one 
non-life and one reinsurance company in the insurance sector. In 2019 S.S. All Motor Carriers Mutual 
Insurance Cooperative and Türk Reasürans AŞ started their activities in the insurance sector, Ergo Si-
gorta AŞ disappeared from the market after HDI Sigorta AŞ took over Ergo Sigorta AŞ completely. Of 
the 63 insurance companies operating in the sector in 2019, 38 hold licenses in non-life insurance, 5 in 
life insurance, 17 in life and retirement, and 3 in reinsurance. However, there are one non-life, one life, 
and one reinsurance company that are  not operating despite their  license. Together with these, the total 
number of licensed companies reaches 66. In the Table 1 below, the number of companies in the last 
three years according to whether they produce premiums and contributions (active and inactive) is given 
by the operating group.

Table 1
Number of Licenced and Active Companies

Source: T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance 
and Private Pension Activities 2019, p.12 
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As of 31.12.2019, the reasons for the non-operation of companies, that have licenses but do not pro-
duce premiums, are explained in the Table 2 below.

Table 2
Information About Run-off Business Companies

(*) Dates are shown with Turkish form (dd/mm/yyyy). Source: T.C. Insurance and Private Pension Regu-
lation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.13

When the insurance companies, which are operating in the Turkish insurance sector, are classified accor-
ding to the invested capital, it is stated that 22 companies have domestic capital and continue their acti-
vities, while   41 are foreign-owned companies. In addition, when the share ratios of common foreigners 
in foreign-owned insurance companies exceed the 50% limit, they are called foreign-owned insurance 
companies.

As a result of the activities compared to the last month of 2019, the gross premium total produced in 
the sector increased by approximately 26 % if compared to the gross premium total for the previous year, 
while financially the total realized premium was 68,8 billion TL. The total premium production in the field of 
life insurance was approximately 20,06 % of the total premium production and the monetary amount was 
13,80 billion TL. Total premium production in non-life insurance approximately represents 79.94% of total 
premium production. Premium production in the field of non-life insurance was 55 billion TL in monetary 
value.

When Table 3 is examined, towards the end of 2019, a total of 68.8 billion TL premium production was 
realized in the insurance sector. Compared to the previous year, premium production in the insurance 
sector increased by 26%. During this period, premium production in non-life companies increased by 
20%, while premium production in life / pension companies increased by 59%.

Table 3
Distribution of Premium Volume

Source: T.R Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance 
and Private Pension Activities 2019, p.39

Compared to 2019, the increase in gross premiums (59%), in non-life (20%) and life / pension branc-
hes was higher than the inflation rate published in the same period (11.84%). The annual inflation figures 
for 2019 have been announced by the Turkish Statistical Institute (TUIK). The change observed in the 
Consumer Price Index (CPI) was realized as 0.74 percent in December 2019 compared to the previous 
month and 11.84 percent compared to December of the previous year. When the inflation figure is calcu-
lated according to the twelve-month averages, an increase of 15.18 percent has been observed. Premium 
amount paid per person in 2019 equals to 833 TL. The realized share of total premiums in GDP increased 
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to 1.62%. The premium production per capita, which was 818 USD worldwide in 2019, is 134 USD (=134 
USD x 5,9507.-TL. (Dollar Sales) = 797.-TL.) in Turkey. While the ratio of direct premium to GDP was 
1.48% in Turkey, this ratio was equal to 7.23% in the world.  

Although the insurance industry produced 68.8 billion TL of the premium production in 2019, 129.3 
trillion TL of the coverage was given to the insured. Seen that the GDP was 4.3 trillion TL in the same 
period, the direct premium production was equal to  1.48% of the GDP in the Turkish insurance sector 
and 30 times  of  the coverage was given to the policyholders. At the same time, it can be stated that the 
amount of funds accumulated in the private pension system was equal to 2.8% of GDP at the end of 2019. 

Since the insurance sector is part of the financial structure, it is one the sectors that is most   quickly 
affected by the developments in the economy. While the GDP grew by 15% in nominal value in 2019, di-
rect premium production had an increase of 11 points above the GDP which is equal to 26%. Similarly, the 
increase in direct premium production was 8 points above the GDP in real terms reaching a value of 9%. 

At the end of 2019, the total assets in the insurance sector increased by 32.6% and reached 236.6 
billion TL. The shares of Life/Pension companies in the sector, with the effect of pension funds, is above 
60%. While the share of companies in the insurance branch in the total assets of the sector was 62.8% in 
2015, it reached 65.3% at the end of 2019 thanks to the rapid increase in private pension activity in recent 
years. At the end of 2019, it was observed that 32.6% of the total assets of the insurance sector belonged 
to non-life insurance companies, while the remaining 2.1% to reinsurance companies. 

The remarkable point in the insurance sector in recent years has been that the ratio of debts to the 
total liabilities of the balance sheet has increased, while the share of shareholders’ equity is between 13% 
and 14%. Whereas the ratio of debts in total liabilities was 52.2% in 2015, the ratio of debts at the end of 
2019 increased by 4.7 points reaching 56.9%. At the end of 2019, the ratio of the considered liabilities on 
the total liabilities was equal to 87% and the share of equity  represented 13%. In 2019, the equity of the 
sector increased by 32% compared to the previous year, reaching 30.8 billion TL. 

 The monetary value of the total profit realized for the insurance companies is equal to (=5.204,744.00.
TL. (Non-Life Technical Balance) + 2.255.099.00.-TL. (Life Technical Balance) = 7.459.843,00.-TL. 

When Table 4 is examined, in the insurance sector, the amount of compensation paid, with recourse 
and salvage income deducted, increased every year, and reached 32.1 billion TL in 2019. In 2019, non-
life companies paid 27.3 billion TL, and life / pension companies paid 4.8 billion TL. The share of non-life 
companies in the compensation amounts paid represents 85%, while the share of life / pension compa-
nies equals 15%. In the last five years, the total amount of compensation paid in the insurance sector on 
an annual basis has approximately increased by 102.8% in the last five years. 

Table 4
Distribution of Paid Losses

1

2

3

4

5

6

7

T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.11, and 
T.C. Central Bank 31.12.2019 data

T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.7
T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.8
T.R Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.17 and 

Table 1A
T.R Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.19 and 

Table 1B
T.R Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, Table 6A
T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.26
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7

Source: T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, p.26
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In Table 5, the total profit for the period before tax of the insurance sector, compared to the previous year, 
increased by 47.0% reaching 10.6 billion TL in 2019. The profit after tax increased to 7.9 billion TL in 
2019. Compared to the end of 2019, non-life insurance companies made a profit of 3.9 billion TL after tax, 
while life / pension companies made a profit of 3.6 billion TL. On the other hand, reinsurance companies 
operating in the insurance sector, closed the end of 2019 with a profit of 0.3 billion TL after tax.

Table 5
Profit-Loss Accounts
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When analyzing the last five years, there is a regular increase in technical and total net profits in life / pen-
sion insurance companies, while there is a regular increase in the last four years in non-life companies. 

4. METHODOLOGY AND DATA

4.1. Variables

The variables used in the study are divided into two main groups. Each parent group is divided into subg-
roups. The variables are shown in Table 6. The annual data of 16 life and pension insurance companies, 4 
life insurance companies and 28 non-life insurance companies were used in the study between 2015 and 
2019. All categorical variables and some numeric variables related to the management side (X1, X2, X3, 
X4) are derived from the activity reports of insurance companies. Categorical variables are divided into 
3 groups. These include whether the chairman of the board of directors is male or female, the chairman 
of the board is a citizen of T.C or is a foreigner and the chairman and chief executive officer of the board 
of directors are or are not the same person. Numeric variables related to financial situations (X5, X6, X7, 
X8, X9, X10) were obtained from the balance sheet and income statements of the insurance companies.

Table 6
Variables

8

8 T.R. Insurance and Private Pension Regulation and Supervision Agency, Report on Insurance and Private Pension Activities 2019, pp.26-27

4.2. Clustering Analysis

As a general definition, clustering analysis is a solution method that helps subset pure groupings into 
subsets of unknown volumes and variables, or units and variables contained in any X data matrix.

In addition, clustering analysis is used to divide units or variables into homogeneous groups with the 
help of some measures calculated according to similarity and differences between variables.

Clustering analysis can be applied even if there are non-objective situations between observations. 
Clustering analysis can help make objective classifications in these cases.

Clustering analysis can be used for dimension reduction purposes. If there is more than one observed 
volume, they can be divided into small groups according to the specified variable. In addition, clustering 
analysis is used to determine the outlier or excessive observations between the variables examined. It 
is also used to observe hypotheses about the structure of the data used. The clusters obtained with the 
selected base variables are tested to see if they differ in terms of other variables that are not clustered. 
Clustering analysis generally consists of the following stages (Alpar, 2011, p.309-310; Özdamar 2010, 
p.267).
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1) Creation of data matrix for units and variables observed from the population selected for research.
2) Determination of similarity or distance matrices for clustering analysis.
3) Determination of which clustering method to use for the solution method.
4) Interpretation of the results obtained.

4.2.1. TWO-STEP Clustering Method

A two-step clustering method is a scalable clustering analysis algorithm designed to run very large data-
sets. It is a method that can be used both for continuous variables and categorical variables. It consists of 
two steps: (IBM SPSS Statistics 23 Algorithms, 2014, p. 963).

1) Cases (or records) are preset in many small subsets. 
2) Cluster subsets resulting from the preset step into the desired number of clusters. It can also auto-

matically select the number of clusters.

4.2.1.1. Two-Step Clustering Process Stages

The two-step clustering process includes the following steps: (IBM SPSS Statistics 23 Algorithms, 2014, 
p. 964-965)

1) Presetting process. The presetting process uses a clustering method called sequential. After the 
saved data is scanned individually, it is a process in which it is decided whether to merge the existing 
record with the pre-generated clusters. It is also decided whether to create a new cluster based on the 
distance criterion.

2) Optional outlier value processing. When creating a cluster property tree, the process of handling 
excessive or values is initiated on demand in the research. The peculiarity of outliers is that they cannot 
belong to any set. If these values are less than 25% of the maximum cluster size, they are considered 
outliers. These values are checked and set aside before the cluster property tree is created.

3) Clustering process. In this step, it retrieves the subsets created after the preset process as inputs 
and groups them into a specified number of clusters. Traditional clustering methods can be used effecti-
vely because the number of calculated subsets is much smaller than the number of original entries. The 
two-step clustering method uses a bulk hierarchical clustering method because it is a process that works 
well with the automatic clustering method.

4.2.2. Distance Measurements

In general, the distance measurements used in clustering analysis are log-likelihood and Euclidean. In 
this study, log-likelihood distance measurement was used. This is because there are both continuous and 
categorical variables in the study.

4.2.2.1. Log-likelihood Distance Measure

The log-size offset measure can use both continuous and categorical variables. It is a measure of dis-
tance based on probability. The distance measure between the two sets is related to the decrease in 
log-probability because they are combined into a single set. When calculating the log-availability offset 
measure, it is assumed that there is normal distribution for continuous variables and multi-term distributi-
on for categorical variables. In addition, before analysis, variables are assumed to be independent of each 
other and states are independent. For example, the distance between clusters j and i is defined as follows 
(IBM SPSS Statistics 23 Algorithms, 2014, p. 965-966):
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5. Analysis and Findings

Clustering analysis for the categorical variables and numeric variables selected in the analysis results of 
the study was done as follows. In addition, a two-stage (Twosteps) clustering method was used.

 Categorical variables are introduced into clustering analysis among themselves.
 Categorical variables and management numeric variables were analyzed together.
 Categorical variables and financial variables were analyzed together.The results of the resulting 

clustering analysis are explained through the figures.

5.1. Clustering Analysis with Categorical Variables

Categorical variables and data about the board of directors, was obtained from the company’s annual 
reports. These variables are encoded as K1, K3, K5. 

The first finding obtained in the clustering analysis is shown in Figure 1, which shows the summary of 
the model created. When the figure was examined, a two-stage clustering algorithm was used, and 4 sets 
were obtained against 3 input variables. The quality of the resulting clusters is around 90%.

Figure 1
Model Summary for Categorical Variables
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Within the set in Figure 2, the solution is followed by % values in volume of cluster sizes and weights of 
categorical variables, showing variables in which, the generated clusters are sorted by size. It is seen that 
the largest cluster with 48.9% in volume is cluster 3, and the smallest set with 2.2% in volume is cluster 4. 

When cluster 3 is examined, it is seen that YKB is male and YKB and GM are not the same person. 
At the same time, it is seen that YKB is Turkish. When cluster 1 is examined, it is seen that YKB is male 
and YKB and GM are not the same person. Moreover, in this group, it is seen that YKB is foreigner. When 
cluster 2 is examined, it is seen that YKB is not the same person, YKB is a woman, YKB and GM are not 
the same person, but also YKB is Turkish. For cluster 4, it is seen that YKB is male, YKB and GM are the 
same person and YKB is foreigner.

Another important point is that YKB can be Turkish or a foreign national, but it has been observed that 
it is predominantly Turkish.

Figure 2
Categorical Variables Clustering Results

The last part of the clustering analysis for categorical variables is the interpretation of Figure 3, which 
shows the importance of forecasters. When the figure is examined, it is seen that the most important va-
riable in clustering with categorical variables is K5 (whether YKB and GM are the same person) and K1 
(whether YKB is male or female). This means that in the insurance sector, the fact that the chairman of 
the board of directors and general managers are not the same people and the nationality and the gender 
of the chairman of the board of directors are important variables.



International Journal of Insurance and Finance 33ÇAMLIBEL

Figure 3
Categorical Variables Predictor Importance Chart

5.2. Clustering Analysis with Categorical Variables and Management Numeric Variables

K1, K3, K5, X1, X2, X3 and X4 variables were used in this part of the analysis. A summary of the model 
created as a result of the clustering analysis is shown in Figure 4. On the other side, 7 variables were 
used as two-stage clustering algorithms and inputs. As a result of the analysis, 2 clusters were obtained. 
The quality of the clusters created is good.

Figure 4
Categorical Variables and Management Numeric Variables Model Summary

Figure 5 displays the size of the clusters created in volume and the order of variables in the sets. Clus-
ter 2 has the highest percentage in volume. When cluster 2 is examined, when its variables are interp-
reted in order of importance, it is seen that YKB is Turkish and the number of Yab.YK members is 1.65 
people on average and the number of board members is 7.48 people on average. For cluster 1, it is seen 
that YKB is foreign and the number of Yab.YK members is 4.21 people on average and the number of YK 
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members is 6.18 people on average. Looking at the result in Figure 5, the following can be said. When 
YKB is Turkish, the number of foreign members in the board of directors is approximately 2 people. At 
the same time, YKB is male. Likewise, YKB & GM are not the same people. When YKB is foreign, it has 
approximately 5 foreign members on the board of directors. As a result, the nationality of the chairman of 
the board affects the formation of the board of directors.

Figure 5
Categorical Variables and Management 

Numeric Variables Clustering Results
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Figure 6, which shows the importance of predictors that the most important predictor in clustering is the 
K3 variable and the number of foreign board members.

Figure 6. 
Categorical Variables and Management Numeric Variables Predictor Importance Chart

5.3. Clustering Analysis with Categorical Variables and Financial Variables

The results of the clustering analysis with categorical and financial variables are given in Figure 7,  9 input 
variables were used in the clustering analysis and 4 clusters were created. The quality of the clusters 
created is good.

 
Figure 7
Categorical Variables and Financial Variables Model Summary
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Figure 8 lists the volumes of the clusters created and the order of the variables. Cluster 4 is the largest 
in volume. 

In cluster 4, the equity value is first with an average value of TL 265,710,259.05. At the same time, it 
is seen that YKB is Turkish. Total assets are worth an average of TL 2,225,145,835.23. Net profit is TL 
60,104,931.13. And YKB appears to be male. 

In cluster 1, the equity value is first with an average value of TL 192,315,332.56. At the same time, it 
is seen that YKB is foreign. Total assets are worth an average of TL 1,119,195,410.32. Net profit is TL 
14,266,771.67 on average. And YKB appears to be male. 

In cluster 3, the equity value is first with an average value of TL 1,214,488,042.72. At the same time, 
it is seen that YKB is Turkish. Total assets are worth an average of TL 10,783,321,239.00. Net profit is 
279.516.042.31 TL on average. And YKB appears to be male. 

In cluster 2, the equity value is first with an average value of TL 91,577,215.68. At the same time, 
it is seen that YKB is Turkish. Total assets are worth an average of TL 1,085,947,332.44. Net profit is 
-8.311.477.32 TL on average. And it appears that YKB is a woman.

Looking at Figure 8, the most important point is that when YKB is Turkish, some financial values, equ-
ity, total assets, and net profit are higher. In foreign managers, these values are lower. In this case, it can 
be said that Turkish managers are more successful than foreigners. The reason for this is that Turkish 
managers know the dynamics of the Turkish insurance sector better than foreigners and have worked in 
the sector for a long time. On the other hand, the values of other variables are close to each other.

Figure 8
Categorical Variables and Financial Variables Clustering Results
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The predictor importance graph, which is important in creating a cluster, is given in Figure 9. The most 
important forecasters by shape are equity, K3, net profit and total assets.

Figure 9.
Categorical Variables and Financial Variables Predictor Importance Chart

CONCLUSION

Insurance companies play an important role in transferring risk because they cover financial losses from 
risks through premiums they collect from policyholders. Insurance companies themselves are exposed to 
risk because of their activities. Insurance companies need to be well managed in order to manage their 
own risks and continue their activities. For successful management, insurance companies need to care-
fully monitor their financial variables in the financial statements.

According to the results obtained in the study, three categories were created, and different sets were 
obtained for each category.

According to the clustering results with categorical variables, it is seen that the most important pre-
dictors are K5, K1 and K3. According to the results of the largest volume cluster, YKB & GM are not the 
same person and YKB is male. 

According to the results of the clustering analysis with categorical variables and board variables, the 
most important predictors are that the YKB is Turkish according to the large volume cluster group. In ad-
dition, it was observed that the number of foreign board members was approximately 2 people.

As a result of the analysis with categorical variables and financial variables, it is seen that the most 
important forecasters are equity, K3, total assets. In other words, it was observed that YKB was Turkish 
according to the cluster with the largest volume. 

According to the study, it is seen that the chairman of the board of directors is Turkish in the insurance 
companies in the Turkish Insurance Sector. Another important point is that the chairman of the board of 
directors is a man. At the same time, it has been observed that the chairman and chief executive officer 
are not the same people. Again, equity and total assets are important forecasters for clustering.

In conclusion, we can say the following. Managers in the Turkish insurance sector are predominantly 
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Turkish. In addition, the financial outputs of insurance companies in which Turkish are managers, they 
are more successful than foreign managers. In other words, it can be said that managers of Turkish origin 
manage insurance companies better. One of the keys to success in insurance companies is that the bo-
ard of directors and the general manager are not the same person. In addition, the chairman of the board 
of directors is predominantly male.

The limitations of the study are the inability to obtain any more categorical and numerical variables of 
management and the inability to perform cluster analysis with financial variables alone.

As a contribution of this study to the literature, it is thought that insurance companies will give an idea of 
which variables are important in the related studies. It can also guide insurance companies as an indicator 
of which variable management is shaping up around.
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Abstract
The commercial banking sector is the most 
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particular the banking sector in Turkey. The 
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specific and macroeconomic determinants of 
credit risks of commercial banks were analy-
zed. The empirical analysis covers 23 com-
mercial banks operating in the Turkish Ban-
king Sector in the period of 2010-2020. The 
determinants of credit risk are modeled in 
line with the findings of international empirical 
studies. In this context, a dynamic panel data 
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of alternative estimators. The findings show 
that both bank-specific and macroeconomic 
variables have strong effects on credit risk.
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1. INTRODUCTION

The credit risk is one of the most important fundamental risks in the banking sector. For this reason, it is a 
frequently discussed subject in the banking literature. However, after the 2008 global crisis which showed 
the potential of credit risk to produce important and widespread crises, it is seen that the studies in this 
field increased significantly. The studies carried out aim to guide the efforts for the correct and effective 
management of credit risk.

The increase in the ratio of non-performing loans to total loans indicates that borrowers have repay-
ment problems. When this problem becomes widespread, it is likely that the banking sector will face seri-
ous losses. As the deterioration in the credit portfolios of banks is a serious source of systemic risk, they 
are closely monitored by the supervisory and surveillance authorities. The rapid growth in loan portfolios 
observed during the economic expansion periods, may pose serious risks when the repayment rates dec-
rease the economy begins to contract. In the applied banking literature, non-performing loans are used as 
the main indicator of credit risk. The non-performing loan rates are closely monitored by the supervisory 
and surveillance authorities, and care is taken to keep them within certain limits. This depends on the 
effective management of loan portfolios by considering modern risk management techniques, as well as 
taking strict legal measures to limit bank loan operations.

The findings of empirical studies in the international literature have revealed that credit risk has bank-
based and macroeconomic determinants. It has been determined that variables such as the size of the 
banks analyzed on the basis of the sector in which the banks operate, the level of use of the leverage 
effect, the capital structure, the profitability ratio, the liquidity and the provision levels are important. As for 
macroeconomics, inflation, growth rate, unemployment, exchange rate and interest rate developments 
affect credit risk. Developments in the past have shown that credit risk may increase even if the credit 
management of macroeconomic factors is effective. That’s due to the fact that such variables directly or 
indirectly affect almost all bank-based variables. For example, sharp changes in interest rates will affect 
not only loans but also many factors such as market share, cost and profitability. For this reason, it is of 
great importance to analyze the interactions between bank loans and macroeconomic variables on the 
basis of credit risk in order to take effective measures. As well as determining which macroeconomic 
variables are more effective on credit risk, it is also extremely important to determine which banks in the 
sector are more exposed to the macroeconomic credit risk.

Based on the above determinations and evaluations, the main purpose of this study is to explain the 
determinants of the credit risk. It is also aimed to determine whether the credit risk shows persistence over 
time. Alternative dynamic panel data estimators were used in the econometric analysis.

2. LITERATURE REVIEW

2.1. International Studies and Findings

Within the framework of a credit risk model, the effects of macroeconomic variables on default rates be-
gan to be discussed in the late 1990s. However, after the 2008 global crisis, it is seen that the number of 
studies in this field has increased rapidly. Jakubik and Schmieder (2008), Ali and Daly (2010), Vogiazas 
and Nikolaidou (2011), Nkusu (2011), Louzis et al. (2012), Mileris (2012), Castro (2013), Yurdakul (2014), 
Chaibi and Ftiti (2015), Gosh (2015), Manab et al. (2015), Misman et al. (2015), Zhu et al. (2015) are the 
authors of some of these studies.

Among the listed studies, Ali and Daly (2010), Jakubik and Schmieder (2008), Vogiazas and Nikolai-
dou (2011), Mileris (2012), Yurdakul (2014), Manab et al. (2015), Zhu et al. (2015) differ from the others 
due to the different analysis methods which they use. Other studies analyze the components of the credit 
risk with linear and dynamic panel data models, using single or multiple country samples. By using the 
stress tests, Jakubik and Schmieder (2008) determined that the growth rate of GDP in the Czech Republic 
and Germany and the credit-to-GDP ratio, affect the default rates of corporate loans. In addition, it has 
been observed that these variables also have an effect on the non-performing loans of households.

Ali and Daly (2010) tried to develop a country-level understanding of credit risk modeling in the context 
of Basel II capital adequacy standards. In this context, they questioned the interaction between the cycli-
cal implications of aggregate defaults and the banks’ capital stocks in an economy. For this purpose, they 
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developed a macroeconomic credit model and performed a scenario analysis. They made a comparative 
analysis based on the examples of Australia, which was not affected by the global crisis, and the USA, 
where the crisis was experienced with all its severity. Based on the finding that negative macroeconomic 
shocks are effective in both countries, they investigated which macro variables have the greater potential 
to cause such shocks. Their findings indicate that GDP, short-term interest rates and total public debt are 
the most influential variables on loan default rates.

Vogiazas and Nikolaidou (2011) and Yurdakul (2014) showed that macroeconomic variables are ef-
fective on credit risk by using various time series analysis methods. Analyzing the Romanian banking 
system, Vogiazas and Nikolaidou (2011) determined that variables such as investment expenditures, 
inflation, unemployment, the ratio of external debt to GDP and M2 money supply affect credit risk. Yur-
dakul (2014), on the other hand, examined the long-term effects of macroeconomic variables such as 
inflation rate, interest rate, stock index, exchange rate, growth rate, money supply, unemployment rate 
on non-performing loans. In these studies, it has been determined that increases in variables such as 
the growth rate and stock index, which generally represent the expansion in the volume of an economic 
activity, reduce the credit risk. On the other hand, it was observed that increases in other variables lead 
to an increase in the credit risk. In addition, in Yurdaul’s study, it was determined that credit risk showed 
a significant historical dependency.

Mileris (2012) examined a large sample covering 22 European Union countries and used analysis 
methods such as logistic regression, factor analysis and probit model. He determined that the credit risk 
in these countries is seriously affected by macroeconomic changes. Manab et al. (2015) analyzed credit 
risk with a data set of companies whose shares are traded in Malaysia. Credit risk has been analyzed on 
the basis of efficiency and productivity, and it has been observed that liquidity ratio, efficiency ratio and 
profitability ratio are important risk components. Zhu et al. (2015) analyzed commercial banks operating in 
China and examined the relationship between their efficiency and productivity and non-performing loans. 
It was observed that the increase in non-performing loans decreased the efficiency of banks.

Nkusu (2011), Louzis et al. (2012), Castro (2013), Chaibi and Ftiti (2015), Gosh (2015), Misman et al. 
(2015) analyzes based on linear and dynamic panel data methods. Except for Louzis et al. (2012) who 
examined the Greek banking system, Gosh (2015) which analyzes the credit risk on the basis of states 
in the USA, and Misman et al. (2015) which analyzes the credit risks of Islamic banks in Malaysia, the 
others are studies that cover many countries. The most important common feature of these studies is that 
they prove that credit risk is affected by macroeconomic variables through different samples. However, of 
course, the macroeconomic variables that affect the credit risk differ due to the different structural charac-
teristics of the countries that make up the samples. Nevertheless, some important common observations 
can be made. The development of the volume of economic activity reduces the credit risk, and the credit 
risk increases rapidly after the possibility of economic contraction appears. Therefore, developments such 
as growth, increase in stock prices and moderate increase in inflation rates, decrease in unemployment, 
interest rates, budget deficits and public debts (domestic and foreign) will contribute to the decrease in 
credit risk. Developments in the opposite direction will increase the credit risk.

Among them, Louzis et al. (2012) and Chaibi and Ftiti’s (2015) studies differ from others in terms of the-
ir findings. Both studies consider both bank-specific and macroeconomic components of credit risk. Lo-
uzis et al. (2012) handled each loan group separately as consumer loans (consumer loans), commercial 
loans (commercial loans) and housing loans (mortgages). It has been shown that credit risk in the Greek 
banking system is affected by GDP, unemployment, interest rates and public debt, as well as the quality 
of management on a bank basis. It has been determined that the effects of macroeconomic variables in 
different loan categories vary numerically. Among others, it was determined that housing loans gave the 
lowest response to macroeconomic variables. These last two findings are particularly important as they 
show that credit risk should be analyzed on the basis of different loan types.

The study of Chaibi and Ftiti (2015), which analyzes the components of credit risk through France 
and bank-based German financial systems is interesting. The study is based on the assumption that 
macroeconomic and bank-specific variables are effective on credit quality and that these effects vary in 
different bank systems. Loan loss provisions, inefficiency, leverage, non-interest income, size and ROE 
are taken into account as bank-specific variables. As macroeconomic variables, inflation, GDP growth, 
interest rates, unemployment, and exchange rates are taken into account. It has been determined that 
the ones other than inflation affect the credit risk in both countries. It has been determined that credit risk 
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is more sensitive to bank-specific components in France, which is a market-based financial system. This 
is an extremely important finding as it shows that the credit risk components change in different systems.

It has been frequently discussed in the literature that Islamic banks were less affected by crises than 
traditional commercial banks in the post-crisis period, and therefore could be an alternative to the current 
system. Islamic banks that do interest-free banking are also open to default risk. Misman et al. (2015) 
study shows that bank-specific factors strongly influence credit risk in Islamic banks. Factors such as 
financing quality, capital ratio, and the ownership structure of the bank were also found to be important in 
terms of the credit risk of these banks. The importance of these findings is that they show us that alterna-
tive banking applications are open to credit risk and that credit-based crises are likely to occur in almost 
every bank system.

2.2. Findings of National Studies

It is observed that applied studies on credit risk are increasing gradually in Turkey. Ayanoğlu and Er-
türk (2007), Kavcıoğlu (2011), Budak and Erpolat (2012), Koçyiğit and Demir (2014), Tunay (2011 and 
2015), Genç and Şaşmaz (2016), Akhisar and Tunay (2017), Çetinkaya (2019), Kabataş and Karamus-
tafa (2019), Yüksek (2019), Tunay et al. (2021) are some of the studies conducted in this area. From the 
studies listed, it approaches credit risk from different dimensions. For example, the studies of Ayanoğlu 
and Ertürk (2007) and Koçyiğit and Demir (2014) deal with the credit risk measurement and management 
approach outlined in the Basel II consensus. Kavcıoğlu (2011) evaluated alternative credit risk manage-
ment techniques in terms of their strengths and weaknesses in practice. Other studies are on modeling 
and forecasting of credit risk with various econometric analysis methods.

Ayanoğlu and Ertürk (2007) discussed contemporary credit risk management within the framework of 
Basel II, based on traditional and contemporary risk management approaches. In this context, they analy-
zed the credit risks of companies listed on the İMKB using the factor analysis method. It has been deter-
mined that the liquidity ratios of the companies are the most effective factor on the credit risk, followed by 
the ratios reflecting the asset turnover rate and resource structure. On the other hand, Koçyiğit and Demir 
(2014) examined the change in credit risk of a large-scale bank on a quarterly basis. They have determi-
ned that the credit risk of the bank they are analyzing with is measured and directed in accordance with 
the standards stipulated by Basel II. This is an important finding, at least in terms of showing that large 
banks manage their credit risks within the framework of Basel II.

For an effective credit risk measurement, it is necessary to develop measurement models that will 
reflect possible problems with a proactive point of view. In this context, the studies of Budak and Erpolat 
(2012) and Tunay (2012) are important. Budak and Erpolat discussed a model based on predicting the 
payment behavior (payment or non-payment) of banks’ loan customers. As a result of the analyzes ba-
sed on artificial neural networks and logistic regression techniques, they concluded that artificial neural 
networks are more successful in predicting the regular payment habits of loan customers. Tunay (2012), 
on the other hand, analyzed the default risk using the Kalman filter. In the created state-space model, the 
credit risk was taken as the unobservable variable and it was estimated using the Kalman filter based on 
the observable variable, the credit spread. The results show that the Kalman filter is quite successful in 
predicting the credit risk. The applied studies are important in showing that credit risk can be predicted 
with appropriate techniques.

Although the number is not high, some studies conducted in industrialized countries point to risk inc-
reases due to the fact that banks give more space to the loans of certain sectors in their loan portfolios. 
Tunay (2015) analyzed the concentration of sectoral loans opened by commercial banks in Turkey in the 
2002-2014 period and its effect on the credit risks of these banks. As a result of the analyzes made with 
linear panel data models, it was determined that there is a strong relationship between credit risk and 
sectoral concentration. In order to increase their profitability ratios, it has been observed that the risk of 
banks that give more credit to certain sectors in their loan portfolios has increased significantly. In this 
respect, it has been observed that foreign banks, which increase their share in the sector as the strength 
goes on, behave more aggressively and take higher risks compared to national banks.

In relatively new empirical studies, quite consistent results have been obtained. Genç and Şaşmaz 
(2016), with their time series analysis, determined that non-performing bank loans are affected by GDP, 
BIST-100 index, loan interest rates and real exchange rate. Accordingly, the BIST-100 index negatively 
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affects non-performing loans, while real exchange rate positively affects non-performing loans. Akhisar 
and Tunay (2017) showed that both bank-specific and macroeconomic variables have strong effects on 
credit risk. They observed that especially the contraction in the volume of economic activity and macro 
instability increased the credit risk.

Yüksek (2019) found that bank-specific factors have strong effects on credit risk. Accordingly, variab-
les such as capital adequacy, special provisions, non-interest income, liquidity risk, and return on assets 
affect credit risk. The findings of Çetinkaya (2019) are also consistent with those of Yüksek (2019). Çe-
tinkaya (2019) determining that credit risk is mostly affected by bank-specific variables such as return 
on assets and equity, bank size, and net interest margin. Among the macroeconomic variables, it was 
determined that the GDP had the highest effect on the credit risk. Kabataş and Karamustafa (2019) 
analyzed the factors affecting the NPL ratio of consumer loans in banks. Their results showed that growth, 
unemployment and capital adequacy negatively affect the NPL ratio. On the other hand, variables such 
as inflation, interest rate, real exchange rate, return on assets and the ratio of loans to deposits have not 
been found to have a significant effect on credit risk. Tunay et al. (2021) analyzed how and to what extent 
credit risk is affected by macroeconomic variables. Their findings showed that credit risk is strongly affec-
ted by changes in inflation, growth, exchange rates and interest rates. Nominal interest rates and growth 
rate affect credit risk negatively and other variables positively.

3. ECONOMETRIC ANALYSIS AND FINDINGS

3.1. Analysis Method

Findings of international empirical studies identifiying the determinants of credit risk have shown that 
bank-based and macroeconomic variables are effective on credit risk. When the results of many different 
studies are examined, it has been observed that some variables explain credit risk more strongly than 
others. Explaining the credit risk through the bank-specific variables such as loan loss provisions (IIs), 
capital adequacy  or leverage ratio (lev), liquidity ratio  (liq), non-interest income (nii), return on equity 
(roe) and the relative size of the bank’s (the ratio of bank i’s assets to the sector’s total assets / rs). As for 
macroeconomic variables; inflation (inf), GDP growth rate (grw), unemployment rate (unem), foreign exc-
hange rate (fx), and the average deposit rate (int) was found significant. Again, in many of the empirical 
studies, it has also been observed that credit risk exhibits a strong historical dependence or persistence 
and therefore needs to be modeled dynamically. In other words, the set of explanatory variables should 
include their own delays. In the light of all these determinations, credit risk can be modeled as follows:

Credit risk will increase as the bank’s business size or trading grows, as the bank outsources more and 
as its profitability increases. Therefore, the relative size of the bank is expected to be positively correlated 
with leverage and return on equity (ROE). Since the liquidity of the bank may change periodically, the rela-
tionship between credit risk and these variables may be positive or negative periodically. Credit provisions 
will be increased by the bank’s management as credit risk increases. Therefore, provisions and credit risk 
are expected to have a negative relationship. However, due to the Basel II and III accords and other legal 
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requirements, high provisions have become mandatory for all banks, and the relationship between credit 
risk and provisions has been differentiated. For this reason, the direction of the relationship between the 
two variables is open to the effects of periodic changes depending on the decisions of the legal authoriti-
es. In other words, this relationship, which is expected to be positive, may also be negative periodically.

Banks’ loan volumes are in a strong positive relationship with the volume of an economic activity. In 
this respect, since the growth in GDP and the increase in inflation within certain limits and the decrease 
in unemployment indicate that the economy has revived and the volume of general economic activity 
has expanded, the credit volume will also increase. In such expansion periods, non-performing loans 
decrease and credit risk falls. Therefore, credit risk is expected to be negatively related to inflation and 
growth and positively related to unemployment. Apart from the moderate exchange rate and interest rate 
changes during growth periods, credit risk will be positively affected by excessive increases in interest 
rates and exchange rates.

Due to the dynamic nature of the model to be analyzed, it was preferred to use the dynamic panel 
data method in the estimation process. In the literature, the estimation approach based on the two-stage 
generalized method of moments (GMM) developed by Arellano and Bond (1991) is frequently used in 
similar analyzes. However, it is seen that system dynamic panel data models developed by Arellano and 
Bover (1995) and Blundell and Bond (1998) are used in more recent studies in the fields of banking and 
insurance. System dynamic models are also based on the two-stage GMM estimator, but by their nature 
they have superior estimation properties than the first generation dynamic models.

System dynamic models are considered ideal for datasets that contain a large number of cross-
sections but have a relatively short time dimension. While the familiar Arellano-Bond (1991) method 
produces biasing results in such datasets, system dynamic models eliminate this bias problem and give 
robust results. In order to ensure that consistent estimations are made with this method, it is necessary 
to prove that there is no second-order autocorrelation in the error terms and that the instrument variables 
are valid (instruments validity). For this, the Arellano-Bond test, which tests the null hypothesis that there 
is no second-order sequential correlation, and then the Hansen test to test the validity of the instrumental 
variables should be applied (Roodman, 2006, 2008). In the study, diagnostic tests will be carried out with 
the mentioned tests. The estimation process in dynamic models is based on one-stage or two-stage GMM 
estimators. In this respect, in dynamic models, in addition to the variables in the model, there is also a set 
of instrumental variables. The instrumental variables can consist of lags of the dependent variable and 
lags of difference, explanatory variables, and dummy variables.

3.2. Data set

The bank-specific data used in the study were obtained from the official website of the Banks Association 
of Turkey, and the macroeconomic indicators were obtained from the official website of the Central Bank 
of Republic of Turkey. Annual data covering the period of 2010-2020 of 23 commercial banks operating in 
the Turkish Banking Sector were used and a sample containing 1771 observations was created, except 
for macroeconomic variables. When macroeconomic variables are added, the total number of observati-
ons is 3036. The names of the commercial banks in the sample are presented in Table 1, and the variab-
les used in the analyzes and their explanations are presented in Table 2.

Table 1.
Commercial Banks in the Sample
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Table 2.
Variables Used in the Study and Their Definitions

B.A.T. – The Banks Association of Turkey, C.B.T. – The Central Bank of Turkey.

3.3. Results

In the first stage of the analysis, the structure of the variables was analyzed. In this framework, descriptive 
statistics and correlation coefficients were calculated, respectively. The descriptive statistics of the vari-
ables are presented in Table 3 and the correlation coefficients in Table 4. With the help of the correlation 
coefficients matrix, the interrelationships between the variables were evaluated. When these are exami-
ned; although credit risk is higher with bank-specific variables, it has been observed that it exhibits strong 
relationships with almost all variables. Apart from this, strong relations between macro variables such as 
bank-based variables were determined.

Table 3.
Descriptive Statistics
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The second stage of the analysis is the estimation of the model numbered (1). In this context, both the 
Arellano and Bond (1991) estimator and the two-stage system estimator based on the work of Arellano 
and Bover (1995) and Blundell and Bond (1998) were used. The estimation results are presented in Tab-
le 5. In the estimation process, first the reference model including all the variables was estimated, and 
then the meaningless variables were step by step eliminated to reach the refined model. In Table 5, the 
estimations of both the reference model and the refined model are seen together. According to the Wald 
test results, the general significance of the models is high, and the Sargan test results show that the set of 
instrumental variables selected in the models is appropriate. However, the results of the Arrellano-Bond 
test indicate that there is a problem of autocorrelation, especially in the residuals of the estimates made 
with the system estimator. Accordingly, the findings obtained with the system estimator should not be 
given much credit.

Leaving aside the statistical significance of the estimates, it is seen that the credit risk is strongly af-
fected by both bank-specific variables and macroeconomic indicators. In addition, credit risk also shows a 
strong historical dependence, since its own lag is significant. It has been observed that there is a positive 
relationship between loan loss provisions, liquidity and profitability and credit risk among the bank-specific 
variables. Leverage rate and non-interest income, on the other hand, affect credit risk negatively. There 
is no definite finding on whether the size of the bank is related to the credit risk or not.

It is not surprising that these two variables have a positive significant relationship, as the loan loss pro-
visions are increased due to credit risk. Similarly, as the profitability of banks that take higher credit risk 
increases, it is expected that ROE and credit risk will interact positively. The positive relationship between 
credit risk and liquidity is not clear. Since the liquidity positions of banks and their credit processes are 
not related, the difference between these two variables can only be established in terms of liquidity risk. 
These two risks may interact positively, as the liquidity risk, as well as the credit risk, will increase in banks 
that follow more risky managerial strategies. On the other hand, since net interest incomes may decrease 
in banks with increased credit risk, a negative interaction between these variables can be expected. The 
interaction between leverage and credit risk is somewhat more complex. Normally risky management 
strategies increase the use of leverage, as does credit risk. However, due to increasing capital adequacy 
practices in recent years, the use of leverage has decreased and the relationship between these two va-
riables has also changed.

 
Table 4. 
Correlation Coefficients Matrix
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Table 5. 
Estimation Results of Dynamic Panel Data Model

(***), (**) and (*) indicate that the test statistics are significant at the 1%, 5% and 10% levels, respectively.
 
The results show that most of the macroeconomic indicators have strong effects on credit risk. Unemp-

loyment was not found to have a significant relationship with credit risk. In particular, inflation and inte-
rest rates were found to be significant in all forecasts. However, the interactions of these variables with 
credit risk are different. Interest rates, as expected, positively affect credit risk. Nevertheless, contrary to 
expectations, it has been determined that the inflation rate affects the credit risk negatively. This can be 
attributed to the effect of inflation on purchasing power. High inflation rates favor loan borrowers as they 
cause debt to fall in real terms until maturity and encourages repayment of loans. Therefore, inflation may 
negatively affect credit risk.

It has been observed that exchange rates and growth rate increase the credit risk. Exchange rate inc-
reases can make it difficult to repay commercial loan debts by both increasing input costs in production 
and pushing economic units to reduce their expenditures. On the other hand, the increase in the growth 
rate will encourage the increase in loans, and the credit risk will increase in parallel with the increasing 
loans.

The obtained findings are quite different from the results of previous experimental studies in this field. 
For example, Akhisar and Tunay’s (2017) study found that all variables except non-interest income and 
growth affect credit risk. However, the findings of this study show that net interest incomes affect credit 
risk negatively and growth positively. On the other hand, no significant relationship was found between 
credit risk, bank size and unemployment rate. The difference between the findings of the two studies can 
be attributed to the change in dynamics, especially economic conditions, affecting the banking sector over 
time. Factors such as the gradual deterioration of macro balances after 2017, the decrease in the number 
of banks in the system due to mergers and withdrawals from the sector changed the variables affecting 
credit risk and their interaction levels. What hasn’t changed is that credit risk still has a strong persistence. 
New findings indicate that exchange rates and interest rates have strong positive effects on credit risk.

4. CONCLUSION

In this study, bank-specific and macroeconomic variables that determine the credit risk of commercial 
banks in Turkey were investigated. In the experimental analysis, data compiled from 23 commercial 
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banks in the 2010-2020 period were used and predictions were made with dynamic panel data models. 
Alternative estimators were used in the estimation process, and in this context, Arellano-Bond and system 
estimators were preferred. Although the system estimator is a more effective analysis method, it has not 
passed the diagnostic tests; It was determined that the results obtained with the Arellano-Bond estimator 
were more robust.

The results of the analysis showed that bank-based variables and macroeconomic variables explain 
credit risk in general. This is consistent with most of the previous studies in the literature. However, the 
main difference from previous works is gathered in two points. The first of these is that some of the vari-
ables found to be significant are different from those in previous studies. The second is the differences in 
the interactions of the variables found to be significant. In other words, some variables have been found 
to affect credit risk positively in previous studies, but in our study, it was seen that there were some ne-
gative interactions. Of course, the reverse is also true. These changes were attributed to the volatility in 
the economy and the banking sector, along with the change in the sample period. Recently, the number 
of commercial banks in the sample has decreased due to reasons such as mergers and acquisitions and 
withdrawals from the sector. In addition, the deterioration in economic conditions after 2017 pushed banks 
to operate in a more difficult environment, causing the risks they were exposed to and the factors affecting 
them to be changed.

Our findings show that loan loss provisions, liquidity and profitability positively affect credit risk. Capi-
tal adequacy or leverage ratio and non-interest incomes affect credit risk negatively. There is no definite 
finding on whether the size of the bank is related to the credit risk or not. On the other hand, it has been 
observed that most of the macroeconomic indicators have strong effects on credit risk. It was determi-
ned that only unemployment was not significantly associated with credit risk. Inflation and interest rates 
strongly explain credit risk in all estimates, albeit in different directions. As expected, interest rates affect 
credit risk positively, while inflation affects it negatively. This was attributed to the effect of inflation on 
purchasing power. Due to the increasing inflation rates in the sample period, the real value of the loan 
debts decreases until the maturity date. This development, which is in favor of borrowers, encourages the 
repayment of loans and has a negative impact on credit risk. It has also been observed that exchange 
rates and growth rate increase the credit risk. These results are attributed to the interaction of credit risk 
with economic activity and the exchange rates that affect it.

To sum up, our findings differ somewhat from the findings of previous studies. The main reason for 
this is that the analyzes were made in a process where the economic and financial balances gradually 
deteriorated, albeit with similar variables. This is important in terms of showing the sensitivity of credit risk 
to the economic situation.
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1. INTRODUCTION

The main factor in the emergence of the concept of insurance is the risk. Individuals or institutions apply 
to insurance in order to be protected from the risks that are a part of daily life. The insurance sector, which 
provides predictability and safety to individuals and institutions in economic and social life, also plays an 
important role in the development process of countries. The developing insurance sector in the Turkish 
Republic of Northern Cyprus (TRNC) is expected to make significant contributions to the country’s eco-
nomy. Therefore, it is important to measure and assess the financial performance of insurance compa-
nies. When the literature is examined, it has been determined that the studies on the TRNC insurance 
sector are limited. The purpose of this study is to analyse the financial performances of non-life insurance 
companies operating in the TRNC with the grey relational analysis (GRA) method within the framework 
of capital adequacy ratios, asset quality and liquidity ratios, operating ratios, and profitability ratios. In this 
framework, the rest of the study is organized as follows. In the second section, the characteristics of the 
TRNC insurance sector are presented. In the third section, previous studies that analysed the financial 
performance of insurance companies with the grey relational analysis method are examined. In the fourth 
section, the data set used in the analysis of the financial performance of non-life insurance companies 
operating in the TRNC is introduced and the implementation of the grey relational analysis method is 
described. In the fifth section, the findings of the empirical analysis are discussed. In the final section of 
the study, the conclusion is presented.

 
2. INSURANCE SECTOR IN TRNC

Although the history of insurance in the world goes back centuries, it is seen that insurance activities in 
Cyprus started in the 1950s. The insurance activities, which were carried out in the form of agency for 
many years, entered a new era with the Insurance Services (Regulation and Audit) Law No. 39/1993, 
which was prepared in 1993 and entered into force in 1996. While insurance activities were carried out 
at the agency level before 1996, with the enactment of the Law No. 39/1993, local insurance companies 
started to be established and these companies started to operate by forming their own agency networks 
(KKSRSB, 2021a). As Law No. 39/1993 became unable to meet the needs over time due to the deve-
lopments in the global insurance sector, the Insurance Services (Regulation and Supervision) Law No. 
60/2010 came into force at the end of 2010 (Hoca, 2017: 22).In line with the practices in the world, in-
surance contracts in the TRNC are divided into two groups as life insurance and non-life insurance, and 
insurance companies can operate in only one of these groups in accordance with the Insurance Services 
(Regulation and Supervision) Law No. 60/2010. Reinsurance companies, on the other hand, can ope-
rate in both life and non-life insurance.The population of the TRNC is approximately 360,000 as of 2020 
(TRNC Statistical Institute, 2021a: 7). In the TRNC insurance sector, there are 33 insurance companies, 
of which 30 operate in non-life insurance and 3 in life insurance (TRNC Ministry of Finance, 2021a). There 
is also a reinsurance company operating in the TRNC insurance sector (KKSRSB, 2021a). In addition to 
insurance and reinsurance companies, one of the important elements of the TRNC insurance sector is in-
surance intermediaries. As of May 2021, approximately 350 insurance agencies (including natural person 
insurance agencies, legal person insurance agencies, bank insurance agencies, and cooperative insu-
rance agencies) operate in the TRNC insurance sector (TRNC Ministry of Finance, 2021b).The financial 
sector (financial institutions) in the TRNC consists of the banking sector, insurance sector, international 
banking units, cooperatives, and foreign exchange offices (Central Bank of the TRNC, 2021a). However, 
it is possible to say that the TRNC financial sector has a structure that is built on the banking sector. Be-
cause as of the end of 2019, the asset size of the TRNC banking sector has reached 40.8 billion TL, and 
it constitutes approximately 90% of the asset size of the finance sector (See Table 1).
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Table 1. 
TRNC Financial Sector Asset Size (2013-2019)

Source: Data on the asset sizes of the non-banking finance sector: Central Bank of the TRNC (2021a); 
Data on the asset size of the banking sector: Central Bank of the TRNC (2021b); Data on the asset size 
of the insurance sector in terms of non-life and life: TRNC Ministry of Finance (2021c).

When Table 1 is analysed, it is seen that the share of the asset size of the insurance sector in the asset 
size of the finance sector is quite small when compared to the banking sector. However, it is noteworthy 
that in the 2013-2019 period, the asset size of the insurance sector increased continuously, both in life 
and non-life insurance.

Insurance premium volume is one of the main indicators of the development of the insurance sector. 
In line with the data obtained from the consolidated technical profit and loss statements of the TRNC in-
surance companies, the total premium volume in 2019 was 441.1 million TL (TRNC Ministry of Finance, 
2021d). The insurance premium volume of the TRNC insurance sector for the period 2013-2019 is pre-
sented in Table 2.

Table 2. 
TRNC Insurance Sector Premium Volume (2013-2019)

Source: TRNC Ministry of Finance (2021d).
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Source: Insurance premium volume data: TRNC Ministry of Finance (2021d); GDP data: TRNC Statisti-
cal Institute (2021b).

Table 2 reveals that the premium volume of the TRNC insurance sector has increased continuously over 
the years in the 2013-2019 period. It is possible to say that the insurance sector concentrates on non-life 
insurance and the system is built on motor vehicle insurance. As a matter of fact, as of 2019, approxima-
tely 94% of the insurance premium volume was written in non-life insurance, and approximately 66% of 
the non-life insurance premium volume was written in motor vehicle insurance.In the process of assessing 
the development of the insurance sector in a country, it is not sufficient to examine the premium volume 
alone,  but the share of premiums in the gross domestic product (GDP) should also be assessed. The 
ratio of premiums to gross domestic product, also called “insurance penetration”, is presented in Table 3 
for the 2013-2019 period.

Table 3. 
TRNC Insurance Sector Penetration (2013-2019)

According to the data in Table 3, it is seen that the premium volume of the TRNC insurance sector is 
approximately 2% of the gross domestic product as of 2019 and there has been no significant change in 
this ratio over the years. In the same year, the ratio of non-life insurance premium volume to gross domes-
tic product was 1.94%, while the ratio of life insurance premium volume to gross domestic product was 
0.12%.Another important indicator regarding the insurance sector is the premiums per capita, also called 
“insurance density”. Premiums per capita calculated for the 2013-2019 period in the TRNC insurance 
sector are presented in Table 4.

Table 4. 
TRNC Insurance Sector Density (2013-2019)

Source: Insurance premium volume data: TRNC Ministry of Finance (2021d); Population data: TRNC 
Statistical Institute (2021a).

The data presented in Table 4 shows that the premiums per capita in the TRNC have increased continu-
ously between 2013 and 2019. Similarly, premiums per capita in non-life insurance have increased con-
tinuously over the years. It is noteworthy that premiums per capita in life insurance followed a fluctuating 
course and decreased significantly in 2019 compared to the previous year.The technical result is an im-
portant indicator in assessing the effectiveness of the core insurance activities of the insurance company 
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(Kozak, 2011). In Table 5, the technical profitability of the TRNC insurance sector for the period 2013-
2019 is analysed by using the data obtained from the consolidated technical profit and loss statements of 
the TRNC insurance companies.

Table 5.
Technical Profitability in the TRNC Insurance Sector (2013-2019)

Source: TRNC Ministry of Finance (2021d).

In the analysed years, technical profitability in TRNC life insurance has shown a fluctuating course. In 
non-life insurance, on the other hand, it is observed that technical profitability has increased more steadily 
(See Table 5).The technical profitability ratio is calculated by dividing the technical profit to premiums 
received (Öner Kaya, 2015: 516), and the technical profitability ratios calculated for the TRNC insurance 
sector are given in Table 6.

Table 6. 
Technical Profitability Ratios in the TRNC Insurance Sector (2013-2019)

Source: TRNC Ministry of Finance (2021d).
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The data in Table 6 show that, in the last two years, technical profitability ratios in life insurance have been 
higher than those in non-life insurances. Moreover, despite its high share in the premium volume, the 
technical profitability ratio in motor insurance lagged behind the non-life insurance technical profitability 
ratio.

3. LITERATURE REVIEW

In recent years, it is seen that the grey relational analysis method is frequently used to measure the per-
formance of companies operating in various sectors (Ersoy, 2020; Şengül and Ece, 2018; Karkacıer and 
Yazgan, 2017; Ecer and Günay, 2014; Bektaş and Tuna, 2013; Ecer, 2013; Uçkun and Girginer, 2011; 
Wu et al., 2010; Ho and Wu, 2006). The grey relational analysis method is also widely used to assess 
the performance of insurance companies.Peker and Baki (2011) is one of the first studies in the Turkish 
insurance industry that measured the performance with the grey relational analysis method. In the study, 
which included three insurance companies, financial performance assessment was made with the GRA 
method using liquidity, leverage and profitability ratios. Within the scope of liquidity, leverage and profita-
bility indicators, 10 financial ratios were used in the study and the weights of the ratios were taken equally. 
It has been determined that the most important ratio group affecting financial performance is liquidity.
Öner Kaya (2016) investigated the financial performances of non-life insurance companies traded in 
Borsa Istanbul using the grey relational analysis method. In the study, financial performances of non-life 
insurance companies were examined in terms of capital adequacy ratios, liquidity ratios, operating ratios, 
and profitability ratios for the period 2010-2014. The grey relational analysis results, using 16 financial 
ratios, showed that profitability ratios have the most impact on the financial performance of non-life insu-
rance companies traded on the BIST.In another study on the Turkish insurance sector, Kula et al. (2016) 
conducted a financial performance assessment using the 2013 data of seven insurance companies and 
one private pension company traded on the BIST, using the grey relational analysis method. In the study 
conducted using 10 financial ratios, the ratio weights were determined by taking the opinions of three aca-
demicians, a portfolio investor and a bank manager. As a result of the grey relational analysis, it has been 
determined that companies with low current ratio and profitability ratios have low financial performance.
Suvvari et al. (2019) analysed the financial performance of 24 life insurance companies operating in India 
between 2013 and 2016 using the grey relational analysis method. A total of 14 indicators from capital 
adequacy ratios, liquidity ratios, operating ratios and profitability ratios were included in the analysis. As 
a result of the analysis in which each ratio weight is taken into account equally, it has been determined 
that profitability ratios are playing a crucial role in determining the financial performance. In the study, it 
is emphasized that companies should focus more on profitability ratios in order to continue their activities 
in a healthier financial structure.Jaaman et al. (2019) assessed the financial performance and capital 
adequacy ratio of nine general insurance companies operating in Malaysia in the period 2011-2015. The 
research results have shown that an insurer will be considered solvent and financially stable if it performs 
well for both capital adequacy ratio and grey relational analysis measurements.In the study conducted by 
Venkateswarlu and Bhishma Rao (2016), the performance of a total of 16 insurance companies, including  
4 public and 12 private insurance companies operating in India, was analyzed. Between 2008 and 2013, 
financial performance was evaluated by using TOPSIS (Technique for Order of Preference by Similarity 
to Ideal Solution) and GRA methods, based on the profitability ratios of the companies. As a result of the 
research, it was stated that in order to increase the profitability, the companies have to reduce expenses, 
better claims management, enhance their underwriting discipline, and minimize operating costs.Yan and 
Kung (2011) analyzed the financial performance of 15 large-scale insurance companies operating in Ta-
iwan between 2004 and 2008 using the grey relational analysis method. In the study, a total of 24 ratios 
were employed within the scope of five categories determined as capital structure, profitability, debt servi-
cing capability, business efficiency, and capital employment. As a result of the analysis, the performance 
of 15 insurance companies were ranked based on the grey relational grade.Tsai et al. (2008) proposed a 
performance evaluation model for the property-liability insurance companies operating in Taiwan, using a 
combination of analytic hierarchy process (AHP) and GRA. Three main evaluation criteria (including busi-
ness index, profitability  index, and whole company operating index) and 11 sub-evaluation criteria were 
used in the analysis. The weights of the criteria were obtained by the AHP method, and the insurance 
companies included in the study were ranked by the GRA method.By applying grey relational analysis, 
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Kung et al. (2006) evaluated the financial performance of 16 insurance companies operating in Taiwan for 
the period 2000-2004. 24 financial ratios were used in the analysis and these ratios were separated into 5 
operation indicators (capital structure, profitability, solvency, management efficiency, and capital operati-
onal capability). As a result of the grey relational analysis, it has been determined that the ratios that have 
the greatest impact on financial performance are return of assets ratio, funds utilization efficiency ratio, 
current debt-capital ratio, equity ratio, and operating net profit-retention premium ratio.

4. RESEARCH DESIGN

In this section of the study, the data used in the analysis, the sources from which the data were obtained 
and the methodology used in the research are examined.

4.1. Data

The main data source of the study is the financial statements of the non-life insurance companies opera-
ting in the TRNC for the period 2013-2019. The study covers a period of seven years between 2013 and 
2019. The reason for choosing the years 2013-2019 as the analysis period is that the financial statements 
of the non-life insurance companies could be obtained in full for this period. Depending on the existence 
of data, 10 non-life insurance companies operating in the TRNC for the period 2013-2019 have been se-
lected for the study. The insurance companies included in the analysis are presented in Table 7.

Table 7.
List of the non-life insurance companies included in the analysis

The financial performance of the non-life insurance companies, operating in the TRNC, have been analy-
sed in terms of the capital adequacy ratios, asset quality and liquidity ratios, operating ratios, and profita-
bility ratios. The financial ratios were calculated using the annual data of the non-life insurance compani-
es. All financial ratios employed in the analysis were selected taking into account the availability of data 
and based on the related literature. The financial ratios used in the analysis are presented in Table 8.
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Table 8.
Financial ratios included in the analysis

The TRNC insurance sector financial ratios calculated using the TRNC insurance sector consolidated 
financial statements are presented in Table 9 for the 2013-2019 period.

Table 9.
The TRNC insurance sector financial ratios

Source: The financial ratios of the TRNC insurance sector are calculated based on the data in the TRNC 
insurance sector consolidated financial statements published by the TRNC Ministry of Finance (2021c; 
2021d).
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The ratio of premiums received to equity capital is one of the most important measures assessing the 
capital adequacy of insurance companies. This ratio shows the insurance company’s exposure to un-
derwriting risk and higher values of this ratio increase the company’s vulnerability to underwriting risk 
(Öner Kaya, 2016: 281). Therefore, it is not desired that this ratio be greater than 4 (Başpınar, 2005: 
14). Although this ratio, which is expected to take a value below 4, has been increasing over the years in 
the TRNC non-life insurance sector during the 2013-2019 period, it is seen that it is well below the level 
expressed as the limit (See Table 9). The ratio of equity capital to total assets indicates how much of the 
company’s assets are financed by equity capital. Another important ratio related to capital adequacy of 
insurance companies is the ratio of equity capital to net technical reserves, which measures the power 
of equity capital to meet the technical reserves (Öner Kaya, 2016: 281). The high level of both ratios 
is considered as an important indicator of the company’s financial strength. Although both ratios in the 
TRNC insurance sector are in a downward trend in the 2013-2019 period, it is possible to state that both 
ratios are still at high levels (See Table 9).Two financial ratios are employed in the study to measure the 
effectiveness of the operations of non-life insurance companies. One of these ratios, the premium reten-
tion ratio, indicates the amount of risk an insurance company retains rather than transfers to reinsurers 
(Öner Kaya, 2016: 282). It is expected that a higher premium retention ratio will positively affect financial 
performance with a lower loss ratio (Öner Kaya, 2015: 518). The claims payment ratio, which is another 
operating ratio, is calculated by dividing the paid claims by the sum of paid claims and outstanding claims 
reserves (Başpınar, 2005: 15). This ratio is expected to be  within the 60% and 80% range (Başpınar, 
2005: 20). In the 2013-2019 period, it is observed that the claims payment ratios calculated for the TRNC 
non-life insurance sector are in the range of 60% - 80% (See Table 9).In order to measure the profitabi-
lity of insurance companies, the loss ratio, the ratio of technical profit to premiums received, the ratio of 
net income before taxes to premiums received, the ratio of net income before taxes to total assets, and 
the ratio of net income before taxes to equity capital are used in this study. Loss ratio, which is one of 
the most important performance indicators for insurance companies, demonstrates the effectiveness of 
the underwriting activities of insurance companies (Öner Kaya, 2015: 517). It is accepted that there is a 
reverse relationship between loss ratio and financial performance. Therefore, the low loss ratio is prefer-
red. The technical profitability ratio, which assesses the effectiveness of the core insurance activities of 
insurance companies (Kozak, 2011), is calculated by dividing the technical profit to premiums received 
(Öner Kaya, 2015: 516), as stated before. The ratio of net income before taxes to premiums received, can 
also be called as sales profitability ratio, associates net income before taxes obtained by the insurance 
company with premiums received (Öner Kaya, 2015: 516). Return on assets (ROA) shows the profitability 
of the insurance company’s assets, while return on equity (ROE) shows the profitability of the insurance 
company’s equity capital. In other words, ROA indicates how efficiently the assets of the insurance com-
pany are used, while ROE indicates how efficiently the equity capital of the insurance company is used. 
The high profitability ratios (except for the loss ratio) are naturally desired by insurers.The ratio of liquid 
assets to total assets shows the weight of liquid assets within the total assets of the insurance company 
(Öner Kaya, 2016: 282). It is desirable for insurance companies to have high liquidity. Another ratio used 
in the study to measure the adequacy of the liquidity of insurance companies is the ratio of premium and 
reinsurance receivables to total assets (Başpınar, 2005: 15). The high ratio of premium and reinsurance 
receivables to total assets can be considered as an indicator of liquidity insufficiency.

4.2. Methodology

In the study, the financial performance of non-life insurance companies operating in the TRNC was analy-
zed using the grey relational analysis (GRA) method. Grey relational analysis is part of grey system the-
ory proposed by Deng (1982). In the grey system theory, “grey” means poor, incomplete, and uncertain 
(Deng, 1989: 1). The main advantages of grey relational analysis method are that the calculations are 
simple and the method is easy to implement, the results obtained are based on the original data, the 
method does not require a large amount of data, and the data do not need to be normally distributed (Wu, 
2002: 211; Wen, 2004: 23; Kung et al., 2006: 156; Yan and Kung, 2011: 84).

The grey relational analysis process is applied by following certain steps. The application steps of the 
grey relational analysis method can be summarized as follows (Wu, 2002; Kuo et al., 2008; Zhai et al., 
2009):
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Step 1: Construction of the initial decision matrix

Assuming that there are n data sequences (non-life insurance companies operating in TRNC for this 
study) characterized by m criteria (12 financial ratios are determined for this study), the compared sequ-
ences can be shown in a matrix:

where           is the value of the      insurance company corresponding to the     financial ratio

Step 2: Calculation of the normalized values of the financial ratios in the decision matrix

The financial ratios in the decision matrix are normalized to obtain comparable scales (Feng and Wang, 
2000: 138). The data can be normalized by one of the three alternatives; i.e., larger-is-better, smaller-is-
better, and nominal-is-best.

For larger is the better normalization, the formula to transform          to          is defined as:

For smaller is the better normalization, the formula to transform          to          is defined as:

For nominal is the best normalization, the formula is defined as:

where            is the target value of the jth financial ratio, and

Step 3: Construction of the normalized matrix and generation of the reference sequence based on 
equation (2)-(4).

After that the normalization process is complete, the decision matrix in equation (1) looks like equation 
(5). The normalized matrix is shown in equation (5), and the reference sequence is shown in equation (6).

After the completion of the normalization process using equations (2), (3) or (4), the normalized values 
of the financial ratios will be scaled into [0, 1]. An insurance company will have the highest financial per-
formance if all of the normalized values of its financial ratios are closest to or equal to 1. However, this 
kind of alternative (non-life insurance companies operating in TRNC for this study) does not usually exist 
(Kuo et al., 2008: 82). Therefore this study defines the reference sequence as:
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Step 4. Construction of the difference matrix

The absolute value of difference between the normalized value and the reference value of the jth financial 
ratio,          , is calculated by equation (7).

After the calculations using equation (7) are completed, equation (8) shows the difference matrix.

Step 5. Calculation of the grey relational coefficients

Grey relational coefficients are calculated using equation (9).

 

where          is the grey relational coefficient of the     financial ratio,                                                    and 
“ζ” is the distinguishing coefficient. The distinguishing coefficient is a value between 0 and 1. 

Step 6. Calculation of the grey relational grades

Grey relational grades are calculated using equation (10) by weighting the grey relational coefficients.

where       is the grey relational grade, and          is the weight of the jth financial ratio. Therefore, the we-
ight of each financial ratio should be determined first. As a result, the non-life insurance companies are 
ranked according to the calculated grey relational grades, and the higher grey relational grade indicates 
better financial performance.

 
5. EMPIRICAL RESULTS

Within the scope of the study, firstly the financial ratios for the years 2013-2019 were calculated for each 
of the 10 non-life insurance companies operating in the TRNC, and then the seven-year averages of each 
financial ratio for each company were taken. The decision matrix showing the seven-year average values 
of 12 financial ratios for 10 non-life insurance companies operating in the TRNC is shown in Table 10.

Table 10.
Decision matrix
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The normalized values of the financial ratios in the decision matrix are presented in Table 11. In the 
normalization process, Equation (4) was used for the capital adequacy ratios (CAR1, CAR2, and CAR3) 
and operating ratios (OR1 and OR2), which have the expectancy of “nominal-is-best”. In the normaliza-
tion process of the capital adequacy ratios and operating ratios, considering the capital adequacy and 
operating ratios calculated for the TRNC non-life insurance sector in the 2013-2019 period (see Table 9), 
the TRNC insurance sector capital adequacy and operating ratios were determined as the target value 
(x_obj (j)). Equation (2) was used for the financial ratios, which have the expectancy of “larger-is-better” 
(PR2, PR3, PR4, PR5, and AQL1). Finally, Equation (3) was used for the financial ratios, which have the 
expectancy of “smaller-is-better” (PR1 and AQL2). Table 11 also shows the reference sequence.

Table 11.
Normalized matrix and reference sequence

For the difference matrix, the distances between the normalized values and the reference sequence are 
calculated. After the normalization process, Table 12 provides the difference matrix that was generated 
by using Equation (7).

Table 12. 
Difference matrix
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After calculating the absolute value of the differences between the normalized values and the reference 
sequence, the next step is to calculate the grey relational coefficients. The distinguishing coefficient “ζ”, 
which can take a value between 0 and 1, is generally applied as 0.5 in the studies. In this study, the dis-
tinguishing coefficient is applied as 0.5 and grey relational coefficients are calculated as in equation (9). 
The grey relational coefficient matrix is presented in Table 13.

Table 13.
Grey relational coefficient matrix

In the next step, the grey relational grades are calculated for all insurance companies and insurance 
companies are ranked according to the decreasing order of their grey relational grades. In this study, the 
importance of all financial ratios were assumed to be equal. Thus the weights of the 12 financial ratios 
were all the same in the analysis in order to calculate the grey relational grades. Table 14 shows the grey 
relational grades of each insurance company were calculated by using equation (10) and the financial 
performance rankings of these companies.

Table 14.
Grey relational grades and rankings of the insurance companies

For the 2013-2019 period, the ranking results of the grey relational analysis are shown in column 3 of Tab-
le 14. In the grey relational analysis, the higher grey relational grade shows better financial performance. 
In the 2013-2019 period, the grey relational analysis results based on 12 financial ratios showed that 
Creditwest Insurance, which has the highest grey relational grade, took the first order among the 10 non-
life insurance companies operating in the TRNC. Creditwest Insurance was followed by Kıbrıs Insurance 
and Güven Insurance. In addition, the results also showed that among the financial ratios employed in the 
analysis, profitability ratios have the greatest impact on the financial performance of non-life insurance 
companies operating in the TRNC. The findings of this study, which was carried out using the data of 12 
financial ratios belonging to 10 non-life insurance companies operating in the TRNC for the period 2013-
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2019, are in line with the findings obtained by Kung et al. (2006), Öner Kaya (2016), Kula et al. (2016), 
Venkateswarlu and Bhishma Rao (2016), and Suvvari et al. (2019).

In this study, the distinguishing coefficient was initially applied as 0.5. Then, the analysis was repeated 
using some other different distinguishing coefficients (0.1, 0.3, 0.7, and 0.9) to see the impact of the dis-
tinguishing coefficients on the results (Kuo et al., 2008: 87-88). Table 15 shows the grey relational grades 
and rankings obtained when different distinguishing coefficients were applied.

Table 15.
The impact of distinguishing coefficient on the results of grey relational analysis

                           Note: Rankings of the insurance companies are shown in parentheses.

The analysis results obtained by applying different distinguishing coefficients showed that the impact of 
distinguishing coefficients on grey relational analysis results is small. This result is in line with the findings 
obtained by Kuo et al. (2008).

 
6. CONCLUSIONS

The financial performances of 10 non-life insurance companies operating in the TRNC were assessed 
via the grey relational analysis method, using 12 financial ratios related to capital adequacy, asset quality 
and liquidity, operating, and profitability calculated for the 2013-2019 period. Depending on the existence 
of data, the financial performance of 10 non-life insurance companies operating in the TRNC was analy-
sed. The usability of the grey relational analysis method in cases with limited data was also effective in its 
preference in this study.

Grey relational analysis results showed that profitability ratios have the greatest impact on the financial 
performance of non-life insurance companies operating in the TRNC. When an evaluation is made consi-
dering the profitability ratios, it is possible to state that the loss ratio and the technical profitability ratio are 
more effective on financial performance.

As a result of the grey relational analysis, non-life insurance companies operating in the TRNC were 
ranked according to their grey relational grades. The grey relational analysis results showed that Credit-
west Insurance, which has the highest grey relational grade, took the first order among the 10 non-life 
insurance companies operating in the TRNC for the 2013-2019 period. It is possible to state that factors 
such as the capital adequacy, premium generation, pricing policy, underwriting strategy, marketing tech-
niques, and product line diversification of insurance companies are effective on the results of the grey 
relational analysis.

In this study, the financial performances of 10 non-life insurance companies operating in the TRNC for 
the period 2013-2019 were analysed using the grey relational analysis method. To the best knowledge of 
the authors, the study is the first to analyse financial performance in the TRNC insurance sector using the 
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grey relational analysis method. The results of this study depend on the data set used in the grey relatio-
nal analysis and the time covered. Performing a financial performance analysis for the TRNC insurance 
sector, by using different analysis techniques with a more comprehensive data set that can include more 
insurance companies, will contribute to the relevant literature.
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