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Abstract: The banking sector plays an important role in the development of any economy. The performance
of the loans in bank portfolios is a critical issue for the banking sector. The increased number of
nonperforming loans (NPLs) after the financial crisis of 2008 has questioned the robustness of many
banks and the stability of the entire sector. Our study aims to present the most important aspects
related to NPLs and to investigate some macroeconomic determinant factors affecting the rate of
NPLs in Romania. Based on a set of data for the period 2009–2019, the analysis of NPLs was made
using linear regression. The results showed that all selected independent variables (exchange rates
of the most used currencies (EUR, USD and CHF), unemployment rate, and inflation rate) have a
significant impact on the dependent variable NPL. The study reveals strong correlations between
NPLs and the macroeconomic factors studied and that the Romanian economy is clearly connected to
the quality of the loan portfolios. Additionally, an econometric analysis of the empirical causes of
NPLs shows that the RON–CHF exchange rate has been the main factor in increasing the NPL ratio in
the last 5 years in Romania.

Keywords: nonperforming loans; macroeconomic factors; econometric model; exchange rate;
unemployment rate; inflation rate

1. Introduction

The connection between nonperforming loans (NPLs) and bank losses has been analysed by
authors from around the world and is considered a very important chapter in banking literature.
Rising NPLs are often referred to as the failure of banks to manage credit policy.

In the last two decades, there has been a significant increase in the volume of loans granted
by banks [1]. This increase was due to the process of deregulation of financial markets and the
development of information technologies in the banking field. These processes have led to improved
financial intermediation [2,3].

However, the financial crisis is also the result of the high NPL rate in the banking sector.
The financial crisis of 2008 started in the USA and spread all over the world because all countries
had trade relations with the USA. That crisis has been labelled as a cause of default on mortgages
and loans. Increasing the NPL rate is the main reason for reducing bank revenues and, implicitly, for
decreasing profits or recording losses. The reason for the NPL separation is the low repayment capacity
of debtors, coupled with a high interest rate. Since 2008, the year of the onset of the global financial
crisis, NPL levels have risen significantly.
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As the existence of nonperforming loans, being a special category of loans, cannot be ignored,
it is necessary to manage and separate this type of loan to a special portfolio of nonperforming loans.
The negative aspects and impact of these loans affect not only on the bank and its customers but also
the economy on a macroeconomic level.

Bank practice has identified a multitude of causes generating nonperforming credits, grouped as
follows, depending on the factors generating them:

• Macro level causes: political causes, economic causes, market causes, legislative causes,
and competition causes.

• Causes generated by the loan beneficiaries: the weak management of the debtor companies.
• Causes independent of the customer’s activity: fraud, takeovers, failure to comply with the

provisions of the loan.
• Causes entirely due to the fault of the bank: a mistaken analysis of the customer’s situation.

A flexible credit policy may also be the reason for a high volume of national credit, as happened
in Romania. The bank sector serves the biggest part of the Romanian economy. The Romanian banks
offer a large range of services to companies and individuals: conventional banking services, a variety of
instruments for investments, and solutions for specialised financing. As the cornerstone of the national
financial system and through its functions, the bank sector has special importance for the Romanian
economy. The manner in which the bank sector develops its activity becomes an essential condition for
the maintenance of financial stability and the insurance of sustainable economic development.

Therefore, it is clear why the NPL rate is crucial for banks. After the crisis in Romania in 2008,
the unemployment rate increased significantly, the level of salaries of employees in state institutions
decreased significantly—with a direct impact on NPLs (a large part of employees had contracted
bank loans at that time)—and the inflation rate recorded significant changes. The exchange rates of
RON–CHF, RON–EURO, and RON–USD almost doubled, affecting the repayment of loans (loans in
progress and contracted before 2008) granted by banks in these currencies.

In this context, our study analyses the influence of certain macroeconomic factors from the category
of the economic factors (the RON–CHF exchange rate, the RON–EUR exchange rate, the RON–USD
exchange rate, the unemployment rate, the inflation rate) on the NPLs in the Romanian banking system.
We mention that we chose the EUR, USD and CHF currencies due to their high proportion in Romanian
foreign-currency credit granted to individuals and companies. Our paper compares the analysis
before the initiation of the process of writing-off the unrecoverable NPLs (in 2014) and after 2014.
Thus, the goal of this study is to present the most important aspects related to NPLs and to analyse
the sensitivity of NPLs with respect to macroeconomic indicators in Romania. In particular, it uses
regression analysis and a time series data set covering around 10 years (in the period 2009–2019) to
examine the relationship between the nonperforming loan rate and some key macroeconomic variables
that have changed significantly since 2008.

The paper is organised as follows. Section 2 offers a revision of the previous research on NPLs
and influencing factors. Section 3 presents the data description and methodology used, including
justification of the model used and tests developed. Section 4 shows the interpretation of the results
based on the proposed model, compares the results of the models, and highlights similar results found
in the literature. Section 5 presents the conclusions of our study, policy implications, and limitations.

2. Literature Review

There are many articles that have studied the links between the financial system and the economy.
The most important examples are Bernanke and Gertler [4] and Bernanke, Gertler and Gilchrist [5]
who developed the concept of the financial accelerator, arguing that credit markets are cyclical and
that information asymmetry between creditors and debtors has an effect on amplifying and spreading
shocks on the credit market. The Kiyotaki and Moore [6] model showed that if credit markets are
imperfect, then relatively small shocks might be sufficient to explain business cycle fluctuations.
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Competition has increased in the domestic and European banking markets, being strengthened
by the deregulation process [7]. Banks have created permissive lending conditions to attract customers.
Low interest rates, rising house prices and a stable economic environment characterised the precrisis
period. This situation has led to the expansion of credit from both supply and demand. In our paper,
we focus on the postcrisis period, characterised by high interest rates, falling house prices, and an
unstable economic environment (rising unemployment, rising inflation, declining wages).

Several studies have examined the causes of NPLs and problem loans (e.g., Fernandez de Lis,
Pagés and Saurina [8]; Boudriga, Taktak and Jellouli [9]; Espinoza and Prasad [10]).

An important number of studies in the literature on NPLs have focused exclusively on the role of
macroeconomic or country-specific causes and have found that they have had the most significant
effect. Espinoza and Prasad [10] tried to distinguish the determinants of NPLs for the Gulf Cooperative
Council (GCC) banking system. The result of their study was that the NPL ratio increases when
economic growth slows and risk aversion decreases, but also when interest rates rise. It is important to
note that exchange rates and unemployment were not used as regressors due to the exchange rate
regime and low and stable unemployment in the GCC countries.

Nkusu [11] used a methodology similar to that of Espinoza and Prasad [10]. He tested an
econometric model that explains NPLs using only macrovariables and found that a worsening of the
macroeconomic environment (i.e., a higher unemployment rate) is closely related to the problems of
repayment/nonrepayment of loans and improving the macroeconomic environment implies a decrease
in nonperforming loans. In recent years, interest in nonperforming loans and their determinants has
increased significantly as we encounter more data published at the banking level by each country and
at the level of the aggregate banking system. Many NPL studies have been published, whose results
reveal important information about the quality of loan portfolios and, in general, the fragility of banks.
Many researchers view NPLs as financial pollution with huge effects on both economic development
and social life (e.g., Gonzales-Hermosillo [12], Barseghyan [13], Zeng [14]).

In the studies of Baboučak and Jančar [15] for the Czech Republic and Hoggarth, Logan and
Zicchino [16] for the United Kingdom, the VAR methodology was used. They found that the important
factors influencing financial stability and the quality of the loan portfolio were the dynamics of
inflation and interest rates. Baboučak and Jančar [15] found evidence of a positive correlation between
NPLs, unemployment rates and consumer price inflation, while GDP growth decreases the NPL rate.
They also found that the actual appreciation of the effective exchange rate did not have an exaggerated
influence on the NPL ratio. Regarding the Greek banking market, Louzis, Vouldis and Metaxas [17]
examined the effect of various macroeconomic factors on NPLs, studying each type of loan in the
nine largest Greek banks. The authors found that the real GDP growth rate, unemployment rate
and lending rates have a strong negative effect on the NPL level, interpreting them as a sign of poor
banking management.

Vogiazas and Nikolaidou [18] investigated the determinants of nonperforming creditors in the
Romanian banking sector during the Greek crisis (December 2001–November 2010) and found that
inflation and external GDP information are proportional and influence the credit risks of the banking
system in the country. Our study is distinguished from the previous ones by investigating the impact
of the exchange rate of the most used currencies (EUR, USD and CHF) on the granting of credit in
Romania and the impact of unemployment and inflation rates on nonperforming loans after the crisis
of 2008 (i.e., in the period 2009–2019, when the effects of the crisis were visible in all sectors of activity
and especially on the banking system). We also present the most important determinants used in the
literature for studying nonperforming loans, considering that the continuous analysis of the quality of
the loans is a repetitive action, with several stages that are more important, namely, the stages before
granting the credit, the granting of credit stage and the postgrant stage. Many studies have analysed
various factors that can influence NPLs. In the next subsections, we present these factors grouped into
the major factors of influence.
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2.1. NPLs and NPL Data Analytics

Previous studies have examined the economic determinants of the NPL: “Greater capitalization,
liquidity risks, poor credit quality, greater cost inefficiency and banking industry size significantly
increase NPLs, while greater bank profitability lowers NPLs” [19]. The following variables significantly
impact the NPL level: GDP real growth, share price, exchange rate and interest rate [20]. The assumption
is that the macroeconomic variables and also the variables specific to the banks have an impact on the
loan quality, depending on the loan category. For example, the NPLs from the Greek bank system
can be mainly explained by macroeconomic variables (GDP, unemployment, interest rates, and public
debts) and by the quality of the management [17].

Studies from various countries have identified the following factors that determine NPLs: inflation
rate, unemployment rate, GDP level, ROA, ROE, liquidity, capital adequacy, size of the bank, volume
of the deposits and interest rate [21]. For the saving banks, the GDP, the nonguaranteed loans and the
net margins of interest affect NPLs, while for the commercial banks, the factors that affect NPLs are the
size of the banks, their capital ratios and the expansion of their branches [7].

Knowledge-sharing processes and innovation processes of Islamic banks are integral parts
of the survival and progress of business organisations. Another article conducted an empirical
evaluation of the Czech public START program (funded by the European Regional Development
Fund), a program that supported new entrepreneurs through zero-interest loans and credit guarantees.
The obtained findings could not support the hypothesis of a positive impact of the programme on a
firm’s performance [22].

A model was created using latent variables of capital adequacy, operations, asset quality, size and
profile of the countries in which they were based—this model can predict bank profitability. The study
was conducted on the 100 largest banks between 2011 and 2015 [23].

2.2. NPLs and Macro Level Factors

Most studies considered macroeconomic factors as factors influencing NPLs.
The real GDP: Some authors have stated a negative relationship between GDP and NPLs [24,25].

Another study uses the data from the USA bank sector and takes into consideration real GDP per
capita, inflation and total loans as independent variables, and the NPL ratio as a dependent variable.
All the selected independent variables have a significant impact on the dependent variable, but, still,
the values of the coefficients are not too high [26].

The economic growth: Another idea showed that NPLs affect the economy by slowing economic
growth [27]. A study that analysed the situation in Hong Kong remarked that the NPL ratio grows
together with the growth of the nominal interest rate but decreases once the inflation increases with
economic growth [28].

The lending rate: Research on Italy found that the lending rate has a negative relationship with
NPLs [24].

The unemployment rate: Some studies concluded that NPLs grow when the unemployment rate is
high, while [29] showed that the unemployment rate has a negative impact on the quality of the bank
loans [24]. NPLs increase when the unemployment rate grows and the debtors are confronted with
difficulties related to the return of the loan [25].

The inflation: Inflation is positively connected to NPLs [29], while a lower inflation rate has a
positive influence on the debtors’ financial conditions and, eventually, on the recovery of the loans,
meaning that it presents a positive relationship between the inflation rate and NPLs [30].

The market competition: The economic development of the country results in market growth. Market
competition compels enterprises to increase their activity, i.e., to concentrate it [31]. Rahman et al. [32]
sustained that taking effective measures to increase bank competition can create a level playing field
for other banks and may reduce strict collateral requirements for companies.
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The exchange rate: The high number of NPLs leads to a depreciation of the exchange rate [27] and
hence NPLs have, as a result, a depreciation of the exchange rate [29]. At the same time, some authors
affirmed that a depreciation of the national currency can lead to more NPLs [33].

The boom/recession/expansion period in the economy: The quality of bank loans of Italian banks is lower
during recession periods and higher during expansion periods. The internal factors that influence
NPLs are efficiency, the indicator of income from interest to total assets, and the slow growth of loans.
The external factors affecting NPLs are the GDP and the interest rates [34].

The governance indicators: The governance indicators are significant factors influencing NPLs [35].
Using techniques for the estimation of data, a study examined the determinant factors of NPLs in
the Turkish bank system. The results of the study showed that the determinant factors of NPLs
changed after the crisis and that the macroeconomic and political determinant factors have a higher
significance [36].

The bank concentration: Bank concentration may reduce NPLs by enhancing market power and
boosting bank profits so that high profits can provide a “buffer” against adverse shocks [37]. Çifter [38]
examined the effect of bank concentration on nonperforming loans (NPLs) for ten Central and Eastern
European (CEE) countries and concluded that the relationship between the concentration of banks and
NPLs, with regard to CEE countries, is ambiguous.

2.3. NPL and Nonspecific Factors

There is still a group of factors that we have included in the group of nonspecific factors because
their influence differs from country to country. This group of factors would be the factors that influence
trust in internet banking (such as provided information, e-banking system, a bank’s website and
bank characteristics). Another factor that falls into this group is perceived value. The results of
the studies show that three components of perceived value (economic value, comfort value and
emotional value) increase the intention to use banks that are only on the internet [39]. Another study
contributed to the specialised literature on the correlation between ecological lending and credit
risks and concluded that the institutional pressure of green credit policy has a positive effect on both
the environmental performance and financial performance of banks [40]. Some authors combined
the two large groups of factors in their studies. They found a positive relationship between GDP
growth, inflation and bank performance, whereas a negative relationship between tax burden and
performance [41]. The bad-management and moral-hazard hypotheses explain a significant part of
NPLs [42].

3. Data and Methodology

3.1. The Dependent and Independent Variables

As defined in the literature, nonperforming loans are the loans that are delayed for a long
period, according to the loan contract. According to Tesfaye [43], any loan that is not recovered
in due time is known as nonperforming. The rate of nonperforming loans, according to the ABE
definition, is calculated using the following formula: nonperforming exposures from loans and
advances/exposures from loans and advances. According to the ABE definition, which was nationally
implemented through Order 6/2014 of the National Bank of Romania, nonperforming exposures are
the one of the following criteria: (1) there are significant exposures, with over 90 days’ delay from the
recovery date, and (2) it is considered that lacking a real guarantee, it is improbable for the debtor to
integrally return his debts, disregarding the existence of a certain sum or a certain number of delays
in payment.

In this study, we used the rate of nonperforming loans (NPLs) from the Romanian bank system as
a dependent variable. With regard to the independent variables, we used the following macroeconomic
factors: RON–CHF exchange rate (RON_CHF), RON–EUR exchange rate (RON_EUR), RON–USD
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exchange rate (RON_USD), the unemployment rate (UR) and the harmonised index of consumer prices
(HICP) inflation rate.

The variables used in this article were selected from the total of possible variables based on the
criterion of impact on nonperforming loans of the population, and, moreover, these variables changed
significantly during the analysed period compared to the other variables listed above. Thus, following
the documentation at a series of banks in Romania, we found that

• the variable unemployment rate influences the outstanding loans of the individuals because
the credited persons have fewer possibilities to repay the loan taken due to a lack of income,
the unemployment benefits being small in Romania (below 100 euro/month). We have considered
this variable in the study because of the consequences of the crisis, which led to more bankruptcies,
the reduction of activity in many sectors, followed by staff lay-offs or a reduction of monthly
salaries, both from the private and public sectors. This situation increased the unemployment
rate and implicitly reduced the income of individuals. In Romania, the majority of active persons
used real estate loans, mortgage loans or personal loans for purchasing buildings or other durable
goods that were granted in CHF, EUR and USD, and the individuals that were laid off or had their
salaries cut found it impossible to reimburse credits and this generated the increase in NPLs;

• the inflation rate influenced the level of outstanding loans by the fact that a high inflation rate
reduces the purchasing power of the population, generating the decrease of the population’s real
income because a great part of the income is used for consumption. Therefore, the reduction
of the individuals’ incomes leads to a reduction in the ability to repay loans. Thus, inflation
can negatively affect the debtor’s service capacity [44]. Inflation negatively affects the ability of
debtors to repay creditors [11]. We expect a negative impact of inflation on NPLs as a rapid rise in
prices exacerbates market frictions, forcing banks to exercise caution in lending [45].

• the RON–EUR, RON–USD and RON–CHF exchange rates significantly reduced the population’s
income and influenced a decrease in the credit repayment capacity by the fact that during the
analysed period, the RON–CHF, RON–EUR, and RON–USD exchange rates increased permanently.
The reduction of the population’s income was generated by the fact that Romanian individuals
received their salaries in RON and had to pay loans granted in EUR, USD and CHF. The increase
in the exchange rate of these currencies generated an increase of monthly credit rate, and this
situation made it impossible for individuals to pay their debts to banks.

3.2. Data

The study used an explanatory analysis and also an econometric analysis based on the data from
2009 until January 2019 in order to investigate the relationship between NPLs and the 5 macroeconomic
factors selected and presented in Section 3.1. For each variable, 110 monthly values were considered.
The data for our study were taken from the metadata database of the National Institute of Statistics of
Romania (www.insse.ro), from the database of the National Bank of Romania (www.bnr.ro), and from
the Eurostat database (https://ec.europa.eu/eurostat/data/database). For econometric analysis, we used
the statistical package EViews.

A summary table of statistics for these variables is given below (Table 1).
Analysing data presented in Table 1, we found that the average rate of NPLs is 13.04%, the maximum

value being 22.52%. Related to the evolution of the exchange rate, we can see that the RON–CHF
exchange rate increased by 52.86% in the period analysed, the RON–EUR exchange rate increased by
14.91%, and the RON–USD exchange rate increased by 50.70%. The average unemployment rate was
6.29%, and the maximum value of the inflation rate was 5.98%.

A graphic representation of the NPL rate with 110 values (calculated monthly, starting at
1 December 2009 until 31 January 2019) is presented in Figure 1. We observe that the trend increases
for the period 2009–2014 and decreases between 2015 and 2019. This makes us think that there may be
a structural break in the NPL ratio.

www.insse.ro
www.bnr.ro
https://ec.europa.eu/eurostat/data/database
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Table 1. Descriptive statistics for the considered variables (Source: authors’ estimations).

Variable Mean Std. Dev. Min. Max.

NPL 13.04 4.79 4.95 22.52

RON_CHF 3.75 0.38 2.80 4.28

RON_EUR 4.44 0.15 4.09 4.70

RON_USD 3.60 0.41 2.84 4.28

UR 6.29 1.09 3.70 7.90

HICP 97.62 4.90 84.03 105.98
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The novelty element in the general representation of banking activity from 2014 is the initiation of
the process of writing-off the uncollectable nonperforming loans, following the recommendations of
the National Bank of Romania, a process considered a necessary condition for the sustainable relaunch
of credit. The year 2014 registered a significant decrease in nonperforming loans registered in the
balance of the banks because of the operations of direct decrease in the value of unrecoverable loans,
covered in a high percentage with adjustments for depreciation, that were made at the recommendation
of the National Bank of Romania. Considering the limited efficiency of the techniques previously
used by commercial banks in order to diminish the number of nonperforming loans—most often
restructuration/rescheduling and foreclosure—the National Bank of Romania recommended the
cleaning of portfolios in four stages:

• Writing-off the entirely provisioned nonperforming loan (the banks reserved their right to recover
the loan).

• The integral forecasting and write-off of loans with a payment delay longer than 360 days.
• The integral forecasting and write-off of loans to companies in insolvency.
• An external audit of the provisions constituted according to IFRS and the guarantees.

The result of these activities was a decrease in the NPL rate from 20.4% in March to 13.9% in
December 2014 (see Figure 1).
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In our analysis, the dependent variable rate of NPLs is studied by considering as independent
variables the exchange rates (RON–CHF, RON–EUR, RON–USD), the unemployment rate (UR) and
the inflation rate (HICP), measured in the same statistic interval. As noted on the National Institute of
Statistics of Romania website (www.insse.ro), we observe an upward trend of the inflation rate and a
downward trend of the unemployment rate during the analysed period (starting on 1 December 2009
until 31 January 2019). From the National Bank of Romania website (www.bnr.ro), we observed an
upward trend, with small oscillations for all three exchange rates (RON–CHF, RON–EUR, RON–USD).

The model chosen for studying the influence of the independent variables selected on the NPL
rate is the multiple regression model, presented in the form of a linear relation:

yi = β1x1i + β2x2i + . . .+ βpxpi + ui, (1)

where i = 1, . . . , n, yi represents the values of the explained variable Y, and x1i, x2i, . . . , xpi are the
values of the independent variables X1, . . . , Xp. The coefficients β1, β2, . . . , βp are the parameters of
the regression model, and ui are the values of the residual variable.

3.3. The Estimation of the Parameters and the Validation of the Regression Model

In this section, we made a univariate analysis of the series analysing the presence of unit roots
through the augmented Dickey–Fuller (ADF) test in order to determine the order of integration of
each series.

The results of the augmented Dickey–Fuller test is presented in Table 2.

Table 2. Unit root test (source: authors’ estimations).

Unit Root Test—ADF

H0 = There is a Unit Root

Variable Statistical Value of the
Series in First Differences

Reject H0
at 95%

NPL −1.931625 Yes
RON_CHF −1.695445 Yes
RON_EUR −2.885321 Yes
RON_USD −2.969274 Yes

UR −4.433165 Yes
HICP −1.359764 Yes

Notes: The number of lags was determined according to the Akaike criterion.

From the information provided in Table 2, we conclude that all the variables are first-order
integrated, I(1).

4. Results and Discussion

4.1. Interpretation of the Obtained Results

In this section, we obtain the elements of the multiple regression model, as well as the values of
certain indicators and tests for the appreciation of the validity and quality of the equation attached to
the model. Therefore, after creating the group formed from the variables presented above, we defined
the equation corresponding to the multiple regression model, with the rate of the nonperforming
loans (NPLs) as the dependent variable and RON–CHF, RON–EUR, RON–USD, UR and HICP as
independent variables, also defining the constant variable C, corresponding to the impact of other
exogenous variables influencing NPLs, which are not considered in the present analysis. The estimation
of the parameters in the equation of the regression model was made using the method of least squares.

The obtained values, representing, at the same time, the coefficients of the variables in the
regression model and the results from the tests, are presented in Table 3.

www.insse.ro
www.bnr.ro
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Table 3. Estimations results (source: authors’ estimations).

Dependent Variable: NPL

Explanatory Variable Coefficient Std. Error t-Statistic Prob.

RON_CHF 1.695445 1.820228 0.931447 0.3538
RON_EUR 15.50740 3.957474 3.918510 0.0002
RON_USD 5.969274 1.460210 4.087956 0.0001

UR 4.433165 0.333343 13.29911 0.0000
HICP 0.339662 0.111708 3.040627 0.0030

C −101.6536 13.38608 −7.593980 0.0000

R-squared 0.781285
Adjusted R-squared 0.770770

Prob(F-statistic) 0.000000

One of the most important assumptions of any time series model is that the underlying process is
the same across all observations in the sample. It is, therefore, necessary to analyse carefully the time
series data that include periods of violent change (as we observed for the NPL ratio, in Figure 1). A tool
that is particularly useful in this regard is the Chow test. The null hypothesis for the test is that there is
no breakpoint (i.e., that the data set can be represented with a single regression line). We assumed that
there is no structural break between the first five years and the last five years of the period.

As the content of Table 4 confirms, the null hypothesis is rejected, i.e., the regression is not stable
over the considered data sets. Because of this structural break, we will estimate the model for the
2009–2014 period (Section 4.3) and 2015–2019 period (Section 4.4) separately.

Table 4. Regression stability test (Chow test; source: authors’ estimations).

Score C.V. p-Value Stable? 5.0%

21.813 2.461 0.00% FALSE

4.2. An Overview of the Period 2009–2019

From Table 3, we find a linear relationship between NPLs and their explanatory factors, statistically
significant at a significance level of 1% (Prob(F-statistic) = 0.000). The sign of each coefficient is the
expected one, being positive. If each of the considered macroeconomic components increases,
nonperforming loans will also increase. All the variables studied place the level of NPLs at 78.12%
(R-squared = 0.7812).

Therefore, based on the values above, we can affirm that the model of linear multiple regression
can be accepted for the correlation and interdependence between the NPL rate and the macroeconomic
indicators: the exchange rate, the unemployment rate, and inflation. However, as we mentioned
before, this regression is not stable, according to the Chow test, and because of that, we have split the
2009–2019 period into two parts and will study each part separately.

In the Coefficient column from the results presented in Table 3, we have the coefficients of the
equation of the regression model. The Variable column shows the names of the variables to which the
coefficient corresponds. Each parameter estimated in this manner measures the contribution of the
independent variable to the dependent variable. Hence, the regression equation is

NPL = 1.69 ∗RON/CHF + 15.50 ∗RON/EUR + 5.96 ∗RON/USD
+ 4.43 ∗UR + 0.33 ∗ INFL – 101.65

(2)

Additionally, another method to verify the reliability of the regression parameters is represented
by the method of confidence intervals. The confidence intervals are presented in Table 5. We have
intervals with a confidence coefficient of 90% and 95%. Therefore, we can affirm with a confidence of
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95% that the growth of one percent in the unemployment rate leads to the growth of NPLs between
3.77% and 5.09%.

Table 5. The confidence intervals (source: authors’ estimations).

Coefficient Confidence Intervals

90% CI 95% CI

Variable Coefficient Low High Low High

RON_CHF 1.695 −1.325 4.716 1.914 5.305
RON_EUR 15.50 8.939 22.075 7.659 23.355
RON_USD 5.969 3.545 8.392 3.073 8.864

UR 4.433 3.879 4.986 3.772 5.094
INFL 0.339 0.154 0.525 0.118 0.561

C −101.653 −123.869 −79.437 −128.198 −75.108

An evaluation obtained for the considered values of this formula is given in Figure 2.
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As we can see, the trend line for the predicted NPL rate is described by a second-degree polynomial
curve. This will sustain a separate study for each of the periods of 2009–2014 and 2015–2019.

4.3. A Model for the 2009–2014 Period

As we observed in Figure 1, NPL had an upward trend in the 2009–2014 period. The values of the
regression model for this period are given in Table 6.

Here, we have the elements of the multiple regression model and also the values of certain
indicators and tests for the appreciation of the reliability and quality of the equation attached to
this model.

Thus, based on the values of these tests, we can affirm that the correlation and interdependence
between the NPL and the considered independent variables are represented very well by a model of
linear multiple regression.
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Hence, the regression equation is

NPL = 1.76 ∗RON_CHF + 9.50 ∗RON_EUR + 2.40 ∗RON_USD
+ 2.55 ∗UR + 1.54 ∗ INFL− 94.207

(3)

From here, we can affirm that a growth of one unit in the RON–EUR exchange rate leads to a
growth of the NPL rate by 9.5%. Our result is consistent with the study of Farhan et al. [46], who found
that unemployment, inflation and exchange rates have a significant positive relationship with NPLs
of the Pakistani banking sector. The findings obtained by Bock and Demyanets [27] imply that the
exchange rate is one of the main determinants of NPLs.

Table 6. Estimation results for the 2009–2014 period (source: authors’ estimations).

Dependent Variable: NPL

Explanatory Variable Coefficient Std. Error t-Statistic Prob.

RON_CHF 1.716 1.686 1.018 0.113
RON_EUR 9.502 2.359 4.474 0.000
RON_USD 2.405 1.858 1.909 0.005

UR 2.550 1.602 0.913 0.265
INFL 1.547 1.087 6.270 0.000

Const. −94.207 10.566 −7.950 0.000

R-squared 0.860568
Adjusted R-squared 0.847893

Prob(F-statistic) 0.000000

Our results show that a growth of 1% in the unemployment rate will lead to a growth in the
NPL rate by 2.55%. These are in line with the studies of Popa et al. [47], Ghosh [19], Makri et al. [48],
Messai and Jouini [49] and Skarica [50]. This result is also reinforced by Louzis et al. [17], who found
in their study that NPLs can be explained mainly by macroeconomic variables such as unemployment.
The unemployment rate is one of the major determinants of NPLs, as stated by Nkusu [11]. According
to Cifter’s [38] study, the unemployment rate is the most important macroeconomic factor for NPLs,
and a percentage increase in the unemployment rate increases NPLs by 3.61 percentage points for
the group of countries analysed by him. Using GMM and quarterly data of Euro-area banks in the
1990–2015 period, Anastasiou et al. [51] found that macrovariables such as unemployment and growth
exert a strong influence.

A growth of 1% in the inflation rate will determine a growth of the NPL rate by 1.54%. This result
is similar to the study of Charalambakis et al. [52], who found that the key factors that can explain the
movements in NPLs are the unemployment rate and the inflation rate. The results of the study by
Donath et al. [53] showed that the variation of NPLs had a positive correlation with inflation as well as
unemployment rates, which is the result found in our study.

In Table 7, we have the confidence coefficients intervals of 90% and 95% for our model. Hence,
we can say, with a confidence of 95%, that an increase of 1% in the unemployment rate leads to an
increase in the NPL rate of between 1.33% and 3.75%.

In Figure 3, we have the representation of the predicted NPL rate according to (3) for 61 values
(calculated monthly, starting on 1 December 2009 until 31 December 2014). Here, the trend line for the
predicted NPL rate is an upward linear one.
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Table 7. The confidence intervals (source: authors’ estimations).

Coefficient Confidence Intervals

90% CI 95% CI

Variable Coefficient Low High Low High

RON_CHF 1.716 −1.105 4.537 −1.663 5.095
RON_EUR 9.502 2.209 16.796 0.766 18.239
RON_USD 2.405 −1.297 5.513 −2.682 6.127

UR 2.550 1.443 3.557 1.334 3.756
INFL 1.547 1.401 1.693 1.372 1.722

Const. −94.207 −113.558 −74.857 −117.386 −71.028
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4.4. A Model for the 2015–2019 Period

We observed in Figure 1 that NPL had an upward trend in the 2009–2014 period. The NPL level
started to decrease in June 2014. The novelty element in the general view on the bank activity in 2014
was the initiation of the write-off process for uncollectible NPLs, following the recommendations of
the National Bank of Romania to credit institutions. We formulated below the model of multiple
regression based only on the data from the period 2015–2019 (the years when the NPL rate decreased)
in order to observe if the same independent variables have a stronger impact on the NPL, similar to the
previously formulated model.

We used the same techniques as above to study the mentioned period. Hence, in order to formulate
the regression model, we defined the rate of nonperforming loans (NPLs) as a dependent variable.

The independent variables that are taken in consideration are the same: the exchange rates
(RON–CHF, RON–EUR, RON–USD), the unemployment rate (UR) and the inflation rate (HICP),
measured in the same statistic interval (from 1 December 2009 to 31 January 2019).

Using the same technique that we have described above, with the help of the software EViews,
we obtained the elements of the multiple regression model and also the values of certain indicators
and tests for the appreciation of the reliability and quality of the equation attached to this model.
The obtained values, representing the coefficients of the variables in the model of linear multiple
regression and, at the same time, the results of the tests on the model, are presented in Table 8.
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Table 8. Estimations results (source: authors’ estimations).

Dependent Variable: NPL

Variable Coefficient Std. Error t-Statistic Prob.

RON_CHF 2.224377 1.824114 1.219429 0.2293
RON_EUR −5.691265 3.409805 −1.669088 0.1024
RON_USD −0.706060 1.189802 −0.593426 0.5560

UR 2.000545 0.218424 9.159005 0.0000
HICP 0.194019 0.075723 2.562230 0.0140

C 37.83326 15.77087 2.398933 0.0209

R-squared 0.954209
Adjusted R-squared 0.948885

Prob(F-statistic) 0.000000

We will further present the manner in which we use these values in the study of linear regression
with the five considered explanatory variables. The R-squared statistic: In the present case, we can
appreciate that 95.4% of the NPL rate value is explained by the five considered independent variables.
S.E. of regression (S): The fact that we have a value of S = 0.69 in the present case is another confirmation
of the fact that the regression model is representative of the relationships between the considered
variables. Another confirmation of the obtained model is given by the Fisher test, F-statistic, and its
associated probability, Prob(F-statistic). The econometric model of multiple regression using the NPL
rate as a dependent variable is a correct one and can be used in the analyses of macroeconomic forecasts.
The statistic of the Durbin–Watson test (Durbin–Watson stat): In the present case, the value of the test
is 0.85, corresponding to a positive linear dependence, meaning that a general growth of the values of
the independent variables leads to a growth of the NPL rate.

Thus, based on the values of these tests, we can affirm that the correlation and interdependence
between the NPL rate and macroeconomic indicators—the exchange rate, the unemployment rate and
inflation—is represented very well in the model of linear multiple regression.

Hence, the regression equation is

NPL = 2.22 ∗RON/CHF – 5.69 ∗RON/EUR – 0.70 ∗RON/USD
+ 2 ∗UR + 0.19 ∗ INFL + 37.83

(4)

We observe that the signs of the coefficients are different in this case. This will give us the right to
say that the model has not given us consistent estimates and we expect endogeneity for this five-year
period of 2015–2019.

An evaluation of this formula, obtained for the values of the independent variables considered for
the calculation period, e.g., for 49 values (calculated monthly, starting on 1 January 2015 until 31 January
2019), is represented in Figure 4. We can affirm that for a growth of one unit in the RON-CHF exchange
rate, the NPL rate will increase by 2.22%, while a growth of one percent in the unemployment rate will
lead to a growth of 2% in the NPL rate. At the same time, we observe that the influence of the constant
variable is important. Therefore, the factors taken into consideration in our analysis have an important
impact on the dependent variables, determining its decrease by 37.83 units.

Here, the trend line for the predicted NPL rate is a downward linear one. In order to establish the
significance level for each coefficient, we use the values of the Prob. column from Table 9. Another
method for the confirmation of the validity of the regression parameters is the method of confidence
intervals. We obtained the following intervals.

We obtained, as Table 9 shows, the intervals with a confidence coefficient of 90% and 95%.
Therefore, in the example given, we can affirm with a confidence of 95% that an increase of 1% in the
inflation rate leads to an increase of the NPL rate between 1.56% and 2.44%.
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Table 9. The confidence intervals (source: authors’ estimations).

Coefficient Confidence Intervals

90% CI 95% CI

Variable Coefficient Low High Low High

RON_CHF 2.224377 −0.842087 5.290842 −1.454299 5.903054
RON_EUR −5.691265 −11.42339 0.040859 −12.56779 1.185263
RON_USD −0.706060 −2.706201 1.294081 −3.105524 1.693405

UR 2.000545 1.633359 2.367731 1.560051 2.441039
HICP 0.194019 0.066724 0.321314 0.041310 0.346728

C 37.83326 11.32131 64.34521 6.028265 69.63825

4.5. Comparative Analysis for Periods Analysed

If we compare the influencing factors of the NFL rate analysed in this paper for both periods of
2009–2014 and 2015–2019, we may conclude that

- in the period 2009–2014, an increase in the RON–CHF exchange rate of 1% leads to an increase in
the NPL rate of 1.70%, while, in the period 2015–2019, the same increase leads to an increase in the
NPL rate of 2.22%, which shows that after the recommendations of the National Bank of Romania,
the credits granted in CHF still remain a generating factor of NPLs in Romania. This is explained
by the fact that due to the increase in the RON–CHF exchange rate, many debtors, after paying
the monthly rate of the credit for 8–10 years, have a debt higher than the initial value of the credit.

- in the period 2009–2014, an increase in the RON–EUR exchange rate of 1% leads to an increase in
the NPL rate of 9.50%, while in the period 2015–2019, the same increase leads to a decrease in the
NPL rate of 5.69%, which shows that after the recommendations of the National Bank of Romania,
the RON–EUR exchange rate is not a generating factor of NPLs in Romania.

- in the period 2009–2014, an increase in the RON–USD exchange rate of 1% leads to an increase
in the NPL rate of 2.40%, while in the period 2015–2019, the same increase leads to a decrease
of NPL rate with 0.71%, which shows that after the recommendations of the National Bank of
Romania, the RON–USD exchange rate is not a generating factor of NPLs in Romania.
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- in the period 2009–2014, an increase in the unemployment rate of 2.55% leads to an increase in the
NPL rate of 2.40%, while in the period 2015–2019, the same increase leads to a decrease in the
NPL rate of 2.00%, which shows that after 2014, the unemployment rate still remains a generating
factor of NPLs in Romania.

- in the period 2009–2014, an increase in the inflation rate of 1% leads to an increase in the NPL
rate of 1.55%, while in the period 2015–2019, the same increase leads to a decrease in the NPL
rate of 0.19%, which shows that after 2014, the inflation rate is not a generating factor of NPLs
in Romania, especially due to the Romanian government’s efforts to maintain the inflation rate
within the limits recommended by the European Union.

5. Conclusions

The present paper identifies several macroeconomic factors influencing the nonperforming loans
rate in the Romanian banking system. The results are, in general, comparable to the results from other
countries. The econometric analysis of the empirical determinants of the NPL rate presented in this
paper shows that the exchange rate and the unemployment rate were the main causes for the growth
of NPLs for both analysed periods of 2009–2014 and 2015–2019 (after 2014, what took place was the
write-off of uncollectable NPLs at the recommendation of the National Bank of Romania). We applied in
the present study an econometric model that helped us to identify the factors influencing the NPL rate in
Romania, and we observed strong relations between the NPL rate and various macroeconomic factors.
Our results are in general agreement with the literature because, from a macroeconomic perspective,
the exchange rate, the unemployment rate and the inflation rate seem to be three supplementary factors
affecting the NPL index, showing that the situation of the Romanian economy is clearly connected to
the quality of loan portfolios. Related to the causes of nonperforming loans, after a literature review,
we can conclude that nonperforming loans depend on several factors. We cannot make a list of all the
causes because there are multiple causes, and these depend on macro-level factors and the specificity
of each bank and its customers.

The writing-off process was individually transposed by a decrease of the number of banks registering
NPL rates above the threshold for high risk, according to the ABE (up to 14% of the total number of
Romanian credit institutions). The foreign currency loans continue to represent approximately 45% of
total loans registered in Romania. An uncontrolled transaction of the exposure of RON to foreign
currencies could have dramatic consequences on the situation of the foreign currency of the country
and on the stability of the banking sector. The volatility of exchange rates, combined with the impact of
the continued cutting of the workforce in Romania, along with the over-indebtedness of a significant
part of the population, contribute to a growth of the causes for concern of the customers and the
disturbance of the market, generating supplementary legislative and administrative pressure on the
banks. In order to rectify the situation, during the last two years, Romanian banks have made new
efforts in financial education and, supported by new regulations, mainly changed their position related
to RON. The negative effects of COVID-19 on the Romanian economy are associated with expectations
of increasing the probability of default in the real sector, as well as expectations of moderation of
lending activity. In addition, the risk regarding uncertain and unpredictable legislative framework
in the Romanian financial-banking field remains high, having the potential to put pressure on bank
solvency and to limit access to the financing of potential borrowers.

The econometric analysis of the empirical causes of the NPL rate presented in this paper shows
that the RON/CHF exchange rate has been the main factor in increasing the NPL ratio in the last
5 years in Romania. The coefficient of this explanatory variable is high from an economic point of view,
proving that excessive credit in Swiss francs in the period 2006–2008 has significantly affected financial
stability. High levels of NPLs are a legacy of the 2008 crisis.

The literature shows that the level of nonperforming loans must be at a low a level as possible
because it affects the profitability of banks. For this aspect to become achievable, bank institutions
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must approach a prudent credit policy and create a connected environment between the present
economic–financial context and the aspects related to the classification of risk.

Sustainable development needs to be applied in all the fields of activity, including the banking
sector. Referring to the present context in the development of the credit system, we can easily observe
the fact that credit operations are profitable and risky at the same time. In relation to international
experience before the world crisis and to European experience in the recent past, we observed that a
global strategy is more efficient in order to solve nonperforming loans. A multilateral strategy for solving
nonpayment in the European bank system could combine more attentive supervision, institutional
reforms for insolvency and the expansion of markets for the debts in difficulty. These measures need
to be supported by an exchange of the fiscal regime and by reforms for the improvement of the access
to information.

The problem of nonperforming loans is serious, and the recommended measures need to be applied
as soon as possible. Some measures, such as stricter supervision, can be immediately implemented.
Other measures, as the judicial reforms and the development of market infrastructure, will take more
time to be implemented. As a result of our analysis performed on a period of ten years, 2009 to 2019,
we can observe a series of transformations that have taken place in the evolution of nonperforming
loans. The greatest challenge in fulfilling of the objectives of the sustainable development of banks is
represented, on the one hand, by the understanding of the concept in relation to the business field,
and, on the other hand, by the exclusive placement of sustainability within the exclusive responsibility
of NGOs and governments. There is a need to understand that bank responsibility does not mean
only philanthropic actions and sponsorships; there is more to it. The international bank community
has proven, through the examples to be followed, that it understands the importance, necessity and
reliability of sustainable development.

The limits of the present research refer to the focus on the influence of macroeconomic factors on
the NPL rate without including nonspecific factors, such as the degree of implementation of e-banking
(meaning internet banking and mobile banking), perceived value, and green credit policy.

The further directions of research may consist of studying the influence of some less quantifiable
factors on the NPL rate, such as trust in banks, the e-banking system, ecological lending, and studying
the competitive advantage of the Romanian banks entering into new business niches connected with
sustainable development or integrating sustainable development into the banking sector.
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31. Ginevičius, R. Determining market concentration. J. Bus. Econ. Manag. 2007, 8, 3–10. [CrossRef]
32. Rehman, R.U.; Zhang, J.; Ahmad, M.I. Political system of a country and its non-performing loans: A case of

emerging markets. Int. J. Bus. Perform. Manag. 2016, 17, 241. [CrossRef]
33. Chaibi, H.; Ftiti, Z. Credit risk determinants: Evidence from a cross-country study. Res. Int. Bus. Financ.

2015, 33, 1–16. [CrossRef]
34. Quagliariello, M. Banks’ riskiness over the business cycle: A panel analysis on Italian intermediaries.

Appl. Financ. Econ. 2007, 17, 119–138. [CrossRef]
35. Anastasiou, D.; Bragoudakis, Z.; Malandrakis, I. Non-Performing Loans, Governance Indicators and Systemic

Liquidity Risk: Evidence from Greece. SSRN Electron. J. 2019. [CrossRef]
36. Vuslat, U. The Determinants of Nonperforming Loans before and After the Crisis: Challenges and Policy

Implications for Turkish Banks. Emerg. Mark. Financ. Trade 2017, 54, 1–15. [CrossRef]
37. Beck, T.; Demirgüç-Kunt, A.; Levine, R. Bank concentration, competition, and crises: First results.

J. Bank. Financ. 2006, 30, 1581–1603. [CrossRef]
38. Çifter, A. Bank concentration and non-performing loans in Central and Eastern European countries. J. Bus.

Econ. Manag. 2015, 16, 117–137. [CrossRef]
39. Ahn, S.J.; Lee, S.H. The Effect of Consumers’ Perceived Value on Acceptance of an Internet-Only Bank Service.

Sustainability 2019, 11, 4599. [CrossRef]
40. Cui, Y.; Geobey, S.; Weber, O.; Lin, H. The impact of green lending on credit risk in China. Sustainability 2018,

10, 2008. [CrossRef]
41. Demirgüç-Kunt, A.; Huizinga, H. Determinants of commercial bank interest margins and profitability: Some

international evidence. World Bank Econ. Rev. 1999, 13, 379–408. [CrossRef]
42. Berger, A.; DeYoung, R. Problem loans and cost efficiency in commercial banks. J. Bank. Financ. 1997, 21,

849–870. Available online: https://www.sciencedirect.com/science/article/pii/S0378426697000034 (accessed
on 18 June 2020). [CrossRef]

43. Tesfaye, T. Determinants of Banks Liquidity and Their Impact on Financial Performance: Empirical Study on
Commercial Banks in Ethiopia. Ph.D. Thesis, Addis Ababa University, Addis Ababa, Ethiopia, 2012.

44. Erdinc, D.; Abazi, E. The Determinants of NPLs in Emerging Europe, 2000–2011. J. Econ. Political Econ. 2014,
1, 112–125.

45. Boyd, J.; Levine, R.; Smith, B. The impact of inflation on financial market performance. J. Monet. Econ. 2001,
47, 221–248. [CrossRef]

46. Farhan, M.; Sattar, A.; Chaudhry, A.; Khalil, F. Economic Determinants of Non-Performing Loans: Perception
of Pakistani Bankers. Eur. J. Bus. Manag. 2012, 4, 87–99.

47. Popa, I.D.; Cepoia, C.O.; Anghela, D.G. Liquidity-threshold effect in non-performing loans. Financ. Res. Lett.
2018, 27, 124–128. [CrossRef]

48. Makri, V.; Tsagkanos, A.; Bellas, A. Determinants of non-Performing loans: The case of eurozone. Panoeconomicus
2014, 2, 193–206. [CrossRef]

49. Messai, A.; Jouini, F. Micro and macro determinants of non-performing loans. Int. J. Econ. Financ. Issues
2013, 3, 852–860.

50. Skarica, B. Determinants of non-performing loans in Central and Eastern European countries. Financ. Theory Pract.
2014, 38, 37–59. [CrossRef]

https://www.imf.org/~{}/media/Websites/IMF/imported-full-text-pdf/external/pubs/ft/wp/2012/_wp1271.ashx
https://www.imf.org/~{}/media/Websites/IMF/imported-full-text-pdf/external/pubs/ft/wp/2012/_wp1271.ashx
https://www.bis.org/publ/bppdf/bispap22x.pdf
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Non-Performing-Loans-in-CESEE-Determinants-and-Impact-on-Macroeconomic-Performance-40413
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Non-Performing-Loans-in-CESEE-Determinants-and-Impact-on-Macroeconomic-Performance-40413
http://dx.doi.org/10.1016/S2212-5671(14)00430-4
http://dx.doi.org/10.3846/16111699.2007.9636147
http://dx.doi.org/10.1504/IJBPM.2016.077243
http://dx.doi.org/10.1016/j.ribaf.2014.06.001
http://dx.doi.org/10.1080/09603100500486501
http://dx.doi.org/10.2139/ssrn.3402414
http://dx.doi.org/10.1080/1540496x.2017.1315334
http://dx.doi.org/10.1016/j.jbankfin.2005.05.010
http://dx.doi.org/10.3846/16111699.2012.720590
http://dx.doi.org/10.3390/su11174599
http://dx.doi.org/10.3390/su10062008
http://dx.doi.org/10.1093/wber/13.2.379
https://www.sciencedirect.com/science/article/pii/S0378426697000034
http://dx.doi.org/10.1016/S0378-4266(97)00003-4
http://dx.doi.org/10.1016/S0304-3932(01)00049-6
http://dx.doi.org/10.1016/j.frl.2018.02.012
http://dx.doi.org/10.2298/PAN1402193M
http://dx.doi.org/10.3326/fintp.38.1.2


Sustainability 2020, 12, 7533 19 of 19

51. Anastasiou, D.; Louri, H.; Tsionas, M. Determinants of non-performing loans: Evidence from Euro-area
countries. Financ. Res. Lett. 2016, 18, 116–119.

52. Charalambakis, E.; Dendramis, Y.; Tzavalis, E. On the Determinants of NPLs: Lessons from Greece; Working
Paper; Bank of Greece: Athens, Greece, 2017; ISSN 1109-6691.

53. Donath, L.; Cerna, V.; Oprea, I. Macroeconomic determinants of bad loans in Baltic countries and Romania.
SEA Pract. Appl. Sci. 2014, 4, 71–80.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review 
	NPLs and NPL Data Analytics 
	NPLs and Macro Level Factors 
	NPL and Nonspecific Factors 

	Data and Methodology 
	The Dependent and Independent Variables 
	Data 
	The Estimation of the Parameters and the Validation of the Regression Model 

	Results and Discussion 
	Interpretation of the Obtained Results 
	An Overview of the Period 2009–2019 
	A Model for the 2009–2014 Period 
	A Model for the 2015–2019 Period 
	Comparative Analysis for Periods Analysed 

	Conclusions 
	References

