Journal of Economic Analysis 2024 3(2) 1-22

JOURNAL OF

&/ Journal of Economic Analysis
ANSER

Homepage: https://www.anserpress.org/journal/jea

Credit risk and Tunisian bank stability in the Covid-19 wave

Emna Trabelsi 2b*, Malek Ben Mansour b

aSocial and Economic Policy Analysis Laboratory, Higher Institute of Management of Tunis, University of Tunis, Tunisia
b Faculty of Economic and Management Sciences of Sousse, University of Sousse, Tunisia

ABSTRACT

Banks are at the core of economic functioning in various countries and are the cause of their development in various
fields. In a changing environment, they must deal with certain risks and maintain financial stability as the ultimate
objective. The primary objective of this study is to examine the correlation between credit risk and bank stability
within the Tunisian banking sector, with a specific focus on understanding the moderating impact of the COVID-19
pandemic. To achieve this, we employ several econometric techniques, including panel unit root and cointegration
tests, panel Vector Error Correction Model (VECM), Fully Modified Ordinary Least Squares (FMOLS), and Dynamic
Ordinary Least Squares (DOLS). Our empirical analysis relies on a panel dataset that encompasses a comprehensive
sample of 8 Tunisian banks over 2000-2020. The results of our analysis unveil a significant negative relationship
between credit risk and bank stability, indicating that higher levels of credit risk exert a detrimental effect on the
overall stability of Tunisian banks. Furthermore, our study highlights that this adverse impact is further exacerbated
during the COVID-19 pandemic, suggesting that the pandemic acts as a moderator. The findings of this study hold
substantial implications for policymakers, regulators, and bank managers in Tunisia. They emphasize the critical
importance of implementing robust risk management practices to mitigate credit risk and bolster bank stability.
Additionally, the research underscores the need to consider the unique challenges introduced by external shocks,
such as the COVID-19 pandemic, when assessing the overall stability of the banking system.
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1. Introduction

Financial stability is always a concern for central banks because healthy banks are essential to financial stability
in any dynamic economy. The concept deepens economists' and policymakers' reflections on reducing financial
instability so that financial stability appears as a full-fledged goal of economic policy (Betbéze et al., 2011).

The banking system is in charge of payments and the collection of cash and savings for loan distributions. It is
also exposed to a variety of risks during the course of its operations, making banks vulnerable (Van Greuning and
Igbal, 2007; Van Greuning and Bratanovic, 2020), but credit risk remains the most serious risk of the conglomerate's
massive debt. We, therefore, focus on the impact of credit risk on bank stability in the Tunisian context. Credit risk
is an important factor in bank resilience. It enables effective risk management strategies by evaluating threats to a
bank’s financial system.

Global banking systems have been weakened by international and external shocks such as the sanitary crisis.
The pandemic, which is wreaking havoc on Tunisia's economy, is causing a wave of macroeconomic deterioration
and bank failures, said MAC SA's analysis and research (https://www.macsa.com). The effects of the Covid-19 crisis
on the Tunisian banking sector have had a direct impact on the social accounts of banks through a deterioration in
the quality of their asset portfolios (increase in bad debts) and a mechanical increase in the cost of risk (provisions)
(Mansour and Ben Salem, 2020a). Furthermore, the effects can be observed in terms of yields and liquidity ratios.

According to the activity indicators as of June 30, 2020, of the Central Bank of Tunisia (CBT), the intermediation
margin of listed banks decreased by 3% and the gross operating margin decreased by more than 12%.! In terms of
liquidity ratios, the drop in deposits from economic operators affected by the crisis (tourism, transport, mechanical
and electrical industry, textiles and clothing, etc.) and the deferment of maturities are causing a strong strain on the
bank's cash flow, which affects their credit distribution. Mansour and Ben Salem (2020b) supplement these figures
by observing a decrease in cash flows, level of funds, and deposits. In 2021, Tunisian banks experienced a decline
in their asset-quality metrics. The impaired loans ratio for the largest banks stood at 13.8% by the end of the first
half of 2021, compared to 13% in 2020. This deterioration intensifies in 2022 due to higher interest rates and
inflation, which would further strain borrowers' ability to repay their debts. Moreover, the conclusion of Tunisia's
pandemic-related loan deferral program in December 2021 limits potential support for borrowers. Consequently,
an increase in impaired loans would have a significant impact on asset-quality metrics, particularly considering the
anticipated slowdown in loan growth and the maturing of recent loans following a recent surge in lending.

To mitigate the economic and social fallout from the spread of the Covid-19 pandemic, the CBT has adopted
several strategic measures, including cutting the key interest rate twice with a positive impact on aggregate demand
and households’ ability to repay their debts, greater flexibility in calculating banks' liquidity ratios (loans/deposits),
and the introduction of refinancing programs with the CBT.

The severe macro-financial shock caused by the pandemic continues to disrupt the global economy, putting
both banks and borrowers under pressure (see Duan et al., 2021; Berger and Demirgiic-Kunt, 2021; Shabir et al.,
2023). To meet unprecedented challenges, regulators must act decisively to ensure that banking systems continue
to serve the real economy while preserving financial stability. Based on these facts, we feel compelled to assess the
outcome of Covid-19 and how it might alter (or not) the credit risk-bank stability relationship in the Tunisian case.
As far as we are aware, we are the first to carry out such a research question.

The outline of the paper is as follows. In Section 2, we review the theory and papers related to the determinants
of bank stability with a focus on the effect of credit risk. The method and material will be given in Section 3. We
expose the main findings in Section 4, and Section 5 concludes with the key policy implications.

L https://www.ilboursa.com/docs/TV%?20indicateurs.pdf.
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2. Literature review

2.1. Theories of credit risk

In a competitive domain, banks seek to engage in new activities and deals that capture the attention and
interest of customers. However, a harsh environment is not without risk. Risk exposure is alarming in the absence
of tools to manage it, leading to bank failures. Credit risk is one of the most important financial risks and is
considered an important source of bank profitability. The reduction of credit risk is made possible by a sound credit
policy (Van Greuning and Bratanovic, 2009). In general, credit risk is the potential loss that banks incur when
lending money to customers or professionals. Various definitions of credit risk are proposed in the literature.
Desmicht (2004) defines credit risk as the risk of a shortfall (loss) if the borrower defaults. This is the risk of non-
payment or the risk of default. For Camara (2006), credit risk is the probability that credit will not be paid by a
customer or a member of the microfinance institution for any reason. Anderson et al. (2002) join Desmicht (2004)
and Camara (2006) in these definitions and argue that credit risk is the probability that debt service will exceed the
capacity of the borrower. According to Gouriéroux and Tiomo (2007), credit risk is the risk of loss inherent in a
borrower's inability to repay its debts (bonds, bank loans, trade receivables, etc.). This risk can be divided into
default risk, which occurs when a borrower defaults on paying principal and/or interest on its debt, default recovery
risk, and risk of deterioration in debt quality.

Credit risk assessment undergoes stochastic methods to assess credit quality. The standard theory dates back
to Merton (1974) who proposes a structural approach to risk modeling. The Merton model is a mathematical
formula used by stock market analysts and commercial credit brokers to assess a company's credit risk by modeling
equity as a call option on its assets. The structural approach to credit risk is particularly well rooted in the
foundations of financial theory. It provides an intuitive link between the default event and the value of the company's
assets (Moraux and Renault, 2002, p.19).

Mitigating the effect of credit risk comes from providing information on upcoming borrowers. Lenders should
develop a scoring approach to assess the repayment capacity of borrowers and analyze the value of the loan request
(Owojori et al., 2011). Banks require mortgage insurance as collateral and the interest rate is automatically linked
to the level of risk (Al-Husainy and Jadah, 2021). Credit risk refers not only to the probability of default, but also to
collection risk, which relates to the amount that the creditor will recover in the event of default, or to the risk of
deterioration in credit quality, which may lead, for example, to the rating of a bond issuer being downgraded,

ultimately causing its bonds to fall in the market.

2.2. The empirical view of the credit risk-bank stability relationship

There is abundant empirical literature on the determinants of banking performance in several countries and
regions. Secondary data and panel techniques are generally used to provide insights into these determinants.
Researchers primarily identify bank-specific factors such as non-performing loans, capital adequacy ratio, cost-to-
income ratio, diversification, overheads, or bank-industry factors such as bank size and concentration, or
macroeconomic determinants such as inflation and GDP in Tunisia. Ben Naceur and Goaied (2008), Ameur and
Mhiri (2013), and Nessibi (2016) share the view that capitalization, efficiency, and private ownership contribute
positively to bank profitability and that macroeconomic variables have no significant effect. Pasiouras et al. (2022)
disagree and suggest that economic growth leads to higher profitability. Studies including Rachdi (2013), Béjaoui
and Bouzgarrou (2014), Chouikh and Blagui (2017), and Derbali (2022) focus on the determinants of bank
performance while accounting for special events such as Global financial crisis or the 2011 revolution. Ltaifa (2018)
claim that financial development is a driver of net interest margin. Alouane et al. (2022) find that the relationship
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between diversification and bank performance is influenced by the concentration levels within the banking sector.
Studies of the determinants of bank performance include other regions and countries and results may depend on
income level as indicated by Dietrich and Wanzenried (2011). Capitalization is consistently associated with higher
profitability (Ramadan et al., 2011; Rahman et al., 2015; Djalilov and Piesse, 2016; Batten and Vo, 2019; Hasan et
al., 2020; Isayas, 2022). Tahraoui and Achibane (2012) focus on the impact of operational risk in Morocco and show
that this effect is sensitive to the measurement used. It should be noted that competition has been identified as a
favorable factor for bank profitability (Le and Ngo, 2020; Grubisi¢ et al., 2022).2 Others have attempted to link bank
performance to institutional factors (e.g., Bougatef, 2017) or to the macroprudential policy (e.g., Adelopo et al,,
2022). However, mixed results have been observed, especially when different measures of bank profitability are
employed (Adelopo et al., 2018).

The coverage of this subsection will be the effect of credit risk on bank stability. When talking about credit risk,
one would expect a more vulnerable banking system to be accompanied by higher levels of this type of risk.

Studies including Ben Khedhiri and Ben Khedhiri (2011), Bougatef (2017), Hamdi et al. (2017), Ghenimi et al.
(2017), Zaghdoudi (2019), Abdelaziz et al. (2022) and Ahmed et al. (2022) advocate this negative effect. Credit risk
as a threat to the health of banks induces fragility. Emergency corrective actions by regulators and risk
management tools are mandatory. In this context, the Comité de Bale sur le Controle Bancaire (2015) provides
guidelines for the recovery of vulnerable banks. The quality of governance and management is probably the single
most important determinant of a financial institution's effectiveness. Therefore, regular assessment of a bank's
corporate governance practices is an essential component of the supervisory review process, including the quality
of board and management oversight and the effectiveness of internal risk management and control functions
(including internal audit, credit risk monitoring, and compliance). This process seems to be fruitful for the Tunisian
case as underlined by Boussaada and Labaronne (2015).

However, banks could resist an upsurge of credit risk when they are sufficiently profitable and/or have
developed a strong defense system against precedent shocks. Such a positive correlation is found by Boahene et al.
(2012) and Afriyie et al. (2012) for the case of rural banks in Ghana, Flamini et al. (2009) for commercial banks in
Sub-Saharan Africa and Sufian and Habibullah (2009) for China. The findings of those works confirm the tradeoff
between risk and return. The concept was developed by Markowitz in the Modern Portfolio Theory, which
postulates a monotonic relationship between risk and return. Return in particular is an increasing function of risk
(see Curak et al., 2012).

For Tunisia, two studies make an exception regarding the nature of the relationship between credit risk and
bank stability. While Hakimi and Zaghdoudi (2017) claim a positive but insignificant effect of credit risk on bank
profitability, Djebali and Zaghdoudi (2020) argue that credit risk is detrimental to bank performance beyond a
certain threshold, hence a nonlinear relationship. Ghenimi et al. (2017) examine the interplay between credit risk
and liquidity risk and their impact on bank profitability in the Middle East and North Africa (MENA). They point out
that when liquidity risk is higher, credit risk leads to bankruptcy.

Our work builds upon and enhances the groundbreaking research conducted by Bekri et al. (2020), focusing
on the critical relationship between credit risk and bank stability. While we share a similar objective, our study
introduces different measures, variables, and controls to provide a more comprehensive analysis. One notable
limitation of Bekri et al’s (2020) paper is the absence of an assessment regarding the direction and magnitude of
the impact of credit risk on long-term bank stability. We bridge this gap by employing advanced econometric
techniques, specifically Fully Modified Least Squares (FMOLS) and Dynamic Least Squares (DOLS) methods, to
precisely quantify these effects. However, what truly sets our research apart is our consideration of the sanitary
crisis and its moderating role in shaping the connection between credit risk and bank stability. By incorporating

2 We refer readers to Rasiah (2010) for a succinct review of earlier papers.
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this vital contextual factor into our analysis, we provide a deeper understanding of the intricate dynamics at play
during times of economic upheaval. Finally, we provide a series of robustness checks to enhance the validity and
reliability of the results.

Based on theory and practice, we put forward the following hypotheses:

H1: Credit risk is negatively associated with bank stability.

H2: The emergence of the Covid-19 crisis leads to bank instability.

H3: The effect of credit risk on bank stability will be amplified during the Covid-19 pandemic.

3. Material and method

3.1. Data

We gather yearly data on 8 listed Tunisian banks over the period 2000-2020. The panel is unbalanced.3

We use two measures of bank stability: Return on assets (ROA), which is the ratio of net income to total assets,
and Risk-adjusted return on assets (RAROA), which is ROA divided by its standard deviation. Although ROA is
considered an indicator of bank performance or profitability, we believe that RAROA is the appropriate metric for
bank stability and it is employed in our empirical analysis to test robustness.* The literature documents different
measures of credit risk. Bekri et al. (2020) and Ahmed et al. (2022) portray the latter as the share of gross non-
performing loans to total assets. Others specify the credit risk of the loan growth (e.g., Ben Khedhiri and Ben
Khedhiri, 2011; Bahrini, 2011; Ltaifa, 2018; Hakimi and Zaghdoudi, 2017; Hamdi et al., 2017; Bel Haj Salah, 2020).
Bougatef (2017) chooses rather quantify credit risk with the ratio of loan loss provision to total assets, while Hamdi
and Hassen (2021) focus on doubtful credits to total credits as a potential metric. We map the credit risk (RCRED)
by the average loan loss provisions according to the availability of data. Financial leverage (FINLEV) and bank
concentration (CONC) are added as control variables. FINLEV is defined as the ratio of total liabilities to total assets,
while CONC represents assets held by the three largest banks to total commercial bank assets of all Tunisian banks.
As specified by the World Bank in the glossary, “Total assets include total earning assets, cash and due from banks,
foreclosed real estate, fixed assets, goodwill, other intangibles, current tax assets, deferred tax assets, discontinued
operations, and other assets.”> All variables are taken from the Eikon database, except CONC which is retrieved from
the World Bank’s Global Financial Development Database.¢

Descriptive statistics and the correlation matrix are shown in Tables 1 and 2, respectively. Loan loss provisions
scaled by average loans have a mean equal to 1.68%. This can be seen as a risk management measure to mitigate
potential credit losses. The average rate of return on assets is 0.9%, but when accounting for associated risk, the 8
banks can generate higher returns on their assets (mean=1.96). Financial leverage is on average 88%, meaning that
a significant part of assets is financed by liabilities. Bank concentration is moderate, with the three largest banks
holding on average 57% of total assets. Yet, evidence suggests that competitive pressure is medium. The bank
stability measures and the credit risk fluctuate between negative and positive values. The probability associated

3 The list of banks is Amen Bank (AB), Arab Tunisian Bank (ATB), Bank of Tunisia (BT), Tunisia and Emirates Bank (BTE),
Arab International Bank of Tunisia (BIAT), National Agricultural Bank (BNA), Bank of Housing (BH), International Bank-
ing Union (UIB). AB, ATB, BIAT, BT, and UIB are private, while the others are public. BIAT holds the largest market share
among all the eight banks (44%).

4 Studies such as Adusei (2015), Ali et al. (2018), Chand et al. (2021) utilize RAROA as a measure of bank stability.

5 We collect data on many variables documented to be potential factors of bank stability. However, we only retained those
with satisfactory results in terms of the unit root test and the existence of the long run cointegrating relationship between
those variables. The same applies to the measures of bank stability such as Bank Z-score, Return on Equity, and Risk-
adjusted Return on Equity.

6Access to data was not direct because they are provided at a cost. We are indebted to Abdelaziz Hakimi for material
support.
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with the Jarque-Bera test is less than 0.05. This suggests a non-normal distribution of the series. Skewness provides
information about the symmetry of data. ROA, RCRED, and FINLEV are highly skewed (>1 or <-1), while RAROA and
CONC are moderately skewed (between 0.5 and 1). The distribution of all the variables except CONC is leptokurtic
since the Kurtosis measure is greater than 3. We note that CONC is the only variable whose kurtosis is less than 3,
which suggests a platykurtic distribution, but it is highly dispersed around the mean according to the standard

deviation.
Table 1. Descriptive statistics.
ROA RAROA RCRED FINLEV CONC

Mean 0.008844 1.958393 0.016857 0.879332 57.09244
Median 0.009724 1.455105 0.013850 0.912780 44.78400
Maximum 0.050185 8.276098 0.230200 1.010581 100.0000
Minimum -0.102473 -3.731015 -0.018000 0.325938 40.21897
Standard Deviation 0.012260 1.939275 0.022808 0.106079 22.30883
Skewness -4.716555 0.718760 6.806036 -3.457397 0.955038
Kurtosis 46.43251 3.999506 57.31310 15.39504 1.984886
Jarque_Bera 12675.27 19.67011 20117.54 1292.646 30.02261
Probability 0.000000 0.000054 0.000000 0.000000 0.000000
Sum 1.361908 301.5925 2.596000 135.4171 8792.236
The sum of squared 0.022995 575.4006 0.079593 1.721668 76145.61
deviations

N° observations 154 154 154 154 154

Note: ROA: Return on assets, RAROA: Risk-adjusted return on assets, RCRED: Credit risk, FINLEV: Financial leverage, CONC:
Concentration. Source: Authors.

Table 2 clearly shows that there is a significant, albeit not very strong, negative relationship between credit
risk and measures of banking stability. There is also a negative correlation between FINLEV and banking stability,
while CONC is positively correlated with the latter.

Table 2. Correlation matrix.

ROA RAROA RCRED FINLEV CONC
ROA 1.000000 0.695322%*** -0.3925971*** -0.269049*** 0.096672
RAROA 0.695322%*** 1.000000 -0.106574 -0.063968 0.125495
RCRED -0.392590%** -0.106574 1.000000 -0.088832 -0.122190
FINLEV -0.269049*** -0.063968 -0.088832 1.000000 0.086322
CONC 0.096672 0.125495 -0.122190 0.086322 1.000000

Note: *** ** * statistically significant at 1%, 5% et 10%, resp. Note: ROA: Return on assets, RAROA: Risk-adjusted return on
assets, RCRED: Credit risk, FINLEV: Financial leverage, CONC: Concentration. Source: Authors.

Considering the evolution of risk-adjusted return on assets (RAROA) and return on assets (ROA) over the

period 2000-2020 in Figure 1 implies the following observations:

*  On average, the eight banks managed to maintain consistent profitability throughout the analyzed period, de-
spite the occurrence of major events such as the global financial crisis, the revolutionary period, and the Covid-
19 crisis. The stability of ROA, however, does not necessarily reflect the impact of specific events on individual
banks.

*  The Euro debt crisis that took place in 2009 has had far-reaching consequences not only in Europe but in the
interconnected parts, including Tunisia, through trade, finance, and investment. Therefore, the banks in our
sample, have experienced adverse effects (Selvaraj, 2015).
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e  The subsequent decrease in RAROA suggests that challenges faced the Tunisian banks due to the political and
social instability during and post-revolution which disrupted economic activities and the banking sector’s per-
formance.

e The peak in RAROA in 2017 indicates that the eight banks, on average, achieved higher profitability due to the
pre-crisis recovery leading to increased opportunities of lending for banks.

*  The Covid-19 pandemic had a significant adverse effect on the global economy in Tunisia. The lockdowns and
increased uncertainties could have further affected the bank profitability in terms of RAROA.

T T T T T
2000 2005 2010 2015 2020
Time

RAROA‘

Figure 1. Evolution of bank stability measures (Averaged data over all 8 Banks).
Source: Authors.

Figure 2 traces the progression of the credit risk over the period 2000-2020. W note the following:

*  The peak in RCRED in 2010 could be linked to the global financial crisis, the sovereign debt crisis and the
spillover effects they had on the eight banks. The crises likely led to a deterioration in borrower’s financial
health and increased default rates.

*  Uncertainty surrounding the political transition in the revolutionary period in 2011 may have led the lenders
to tighten credit availability and increasing credit risk between 2012 and 2013. The consequences of the rev-
olution seem to be felt in the subsequent years.

*  Shifts in economic conditions such as changes in GDP growth, inflation rate, commodity prices and changes in
policies and regulations might have had an impact on the fluctuations of the credit risk in the remaining years.

* A ratio of bad loans is triggered through Covid-19 pandemic which continues to weigh on the banks’ asset

quality.
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Figure 2. Evolution of credit risk (Averaged data over all 8 Banks).
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Source: Authors.

3.2. Empirical strategy

We proceed to the estimation of a Panel Vector Error Correction Model (PVECM). However, two
conditions must be met to apply this method:
e The variables should be integrated of order 1 (I(1)).
*  There is a cointegrating relationship between the variables.

We also check for the long run effects of the explanatory variables through Fully Modified Ordinary Least
Square (FMOLS) and Dynamic Ordinary Least Square (DOLS) estimation methods. The procedures of the panel unit
root and cointegration tests follow.

3.2.1. Panel unitroot tests

The literature identifies many panel unit root tests. However, the results of those tests are sometimes mixed.”
The Stata manual guides the appropriate test based on the sample characteristics. Since N and T are fixed and our
panel is unbalanced, we select the IPS unit root test by Im et al. (2003). The autoregressive model is given as follows:

qi

Ayit = Qa; + ,Biyit—l + Z 5i]'Ayit—j + gij'i = 1,2, ,N t= 1,2, ,T (1)
j=1

Where q;: number of lags which is selected as the residuals are uncorrelated over time.
B: The autoregressive coefficient.
&;j: The noise disturbance which is normally distributed with mean 0 and variance of.

Hy: B; = 0forall i

The test of hypothesis under IPS stems that: {H15 B, < 0 for some i

The t-statistic of IPS in Augmented-Dickey-Fuller (ADF) format is given by:
N
. 1
byr = NZ tir (6) @
i=

t;r(8;) in Eq. (2) is the ADF t-statistic for cross-section i based on individual-specific ADF regression.

3.2.2. Cointegration tests and Panel VECM
The cointegration approach allows us to test whether a long run and stable relationship exists between
variables. We apply, then, the test of Pedroni (2004) which accommodates heterogeneous individual panels. The

cointegration equation in our case is written as follows:
BS;; = a; + 6; + f1RCRED;; + B,FINLEV;, + f3CONC; + &;¢ 3)

wherei = 1,2, ..., N stands for banksand t = 1,2, ..., T is the temporal dimension (year).

a; are §; the individual and temporal effects, respectively.

BS is the bank stability measure in each model. In Model 1, ROA is the dependent variable, whereas in Model
2, RAROA is the dependent variable.

Pedroni (2004) suggests two cointegration tests for panel data:

7 Among these tests, we cite LLC by Levin et al. (2002), ADF- Fisher Chi-Square by Maddala and Wu (1999), and PP-Fisher
Chi-Square by Choi (2001).
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Type 1: Based on Within dimension and includes the following statistics: Panel v-Statistic, Panel rho-statistic,
Panel-PP statistic, and Panel ADF-statistic.

Type 2: based on Between dimension or (Group tests) such as Group rho-statistic, Group PP-statistic, and
Group ADF statistic.

4. Results and discussion

4.1. Results of panel unit root tests

Results in Table 3 show that our variables are nonstationary in level but are stationary in the first difference.
They are integrated of order I(1).

Table 3. Unit root test of IPS.

Variable IPS Conclusion
In level In first difference

ROA -1.329 -2.814%** I(1)
(0.092) (0.002)

RAROA -1.444 -2.616*** I(1)
(0.126) (0.004)

RCRED -1.595 -3.196*** I(1)
(0.055) (0.001)

FINLEV 2.632 -2.172%** I(1)
(0.996) (0.015)

CONC 1.947 -2.375%** I(1)
(0.974) (0.009)

Note: *** ** * statistically significant at 1%, 5% et 10%, resp. ROA: Return on assets, RAROA: Risk-adjusted return on assets,
RCRED: Credit risk, FINLEV: Financial leverage, CONC: Concentration. Source: Authors.

We conduct a Fisher-type panel unit root test and a panel unit root test with structural breaks as the period
encompasses shocks related to the global financial crisis, sovereign debt crisis, the revolutionary period, and the
Covid-19 (Chen et al, 2022) for robustness. Results in Table A.1 and Table A.2 in the Appendix support again our

conclusions.8

4.2. Results of the cointegration tests and PVECM

According to Pedroni (2004), Panel ADF and Group ADF are the most important statistics and we have to rely
on these statistics if the results are confusing.

According to Table 4 and Table 5 the results of the Pedroni test reject the null hypothesis of the absence of a
cointegrating relationship for our panel in the two models.

In Model 1, the probability of having long-term relationships between credit risk as measured by credit risk
(RCRED), return on assets (ROA), financial leverage (FINLEV), and bank concentration (CONC) is justified. In
conclusion, the presence of the long-term equilibrium relationship is confirmed. We find the same result if we
substitute ROA with RAROA in model 2.

Table 6 gives a supplementary rejection of the null hypothesis of no cointegration through the Kao test of
residuals. Kao’s (1999) test in Table 6 shows that the probability of both models is less than 5%, so the two models
are co-integrated in the long run.

8 We did not conduct the Levin-Lin-Chu (LLC) panel unit root test because it is suitable for balanced data. For details see:
https://www.stata.com/manuals/xtxtunitroot.pdf
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Table 4. Cointegration test of Pedroni (2004) for Model 1 (Dep var: ROA).

Tests With constant With constant and trend Without constant and
trend
Statistic Probability Statistic =~ Probability  Statistic = Probability

Type Panel v-Statistic 0.7953 0.2132 -0.8560 0.8040 -0.5810 0.7194
1 Panel rho-Statistic ~ -2.8806*** 0.0020 -1.8389** 0.0330 -1.1254 0.1302
Panel-PP Statistic -8.2548%** 0.0000 -9.4957*** 0.0000 -3.7611*** 0.0001

Panel ADF-Statistic =~ -3.3825*** 0.0004 -10.484*** 0.0000 -0.5457 0.2926

Type  Group rho-Statistic -0.1494 0.4406 0.9733 0.8348 0.1244 0.5495
2 Group PP-Statistic -4,6078%** 0.0000 -4.2006*** 0.0000 -3.2524%** 0.0006

Group ADF Statistic  -3.2132%** 0.0007 -6.1456*** 0.0000 -4.3641%** 0.0000
Note: *** ** *gstatistically significant at 1%, 5% et 10%, resp. Source: Authors.

Table 5. Cointegration test of Pedroni (2004) for Model 2 (Dep. Var: RAROA).

Tests With constant With constant and trend Without constant and

trend
Statistic Probability Statistic Statistic Probability Statistic
Type Panel v-Statistic 2.0440** 0.0205 0.9057 0.1825 1.0524 0.1463
1 Panel rho-Statistic -0.8677 0.1928 0.1442 0.5574 -1.0704 0.1422
Panel-PP Statistic =~ -2.7281*** 0.0032 -2.4986*** 0.0062 -2.8705%** 0.0020
Panel ADF-Statistic -1.5718 0.0580 -3.5874*** 0.0002 -3.3199*** 0.0005
Type  Group rho-Statistic -0.0329 0.4869 1.0879 0.8617 0.2521 0.5995
2 Group PP-Statistic =~ -4.5506*** 0.0000 -4.0046*** 0.0000 -3.0966*** 0.0010

Group ADF Statistic  -3.1124*** 0.0009 -5.9515*** 0.0000 -4.2054*** 0.0000
Note: *** ** *gstatistically significant at 1%, 5% et 10%, resp. Source: Authors.

Table 6. Kao (1999) test of residuals (HO: No cointegration).

ADF Statistic t Probability
Model 1 -10.84669*** 0.0000
Model 2 -4.714566*** 0.0000

Note: *** ** *statistically significant at 1%, 5% et 10%, resp. Source: Authors.

Table 7 shows that the adjustment coefficient (cointeq(-1)) is negative, ranging from -1 to 0, and significant at
1% in both models. The PVECM model is validated. This means that it is possible to adjust 13.5% of the imbalance
between the desired and actual level of bank stability in Tunisia if ROA is used as the dependent variable, and 2.87%
if RAROA is used as the dependent variable.

Table 7. Results of PVECM.

Variables DROA;: DRAROA;:
Coefficient Prob. Coefficient Prob.
Cointeq (-1) -0.135691 0.0000*** -0.028667 0.0086***
D(ROA(-1)) -0.451135 0.0000***
D(RAROA(-1)) -0.235157 0.0123*
D(RCRED(-1)) -0.135479 0.0036*** -5.784328 0.1042
D(FINLEV(-1)) 0.019393 0.7557 5.613339 0.2214
D(CONC(-1) 6.72E-05 0.4181 0.011116 0.0913*

Note: *** ** *statistically significant at 1%, 5% et 10%, resp. Source: Authors.

4.3. Results of the long run estimations

In this study, we employed a three-step approach to analyze the impact of various factors on the outcome
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variable. Initially, we run the model using Eq. (3) to assess the main effects of the independent variables on the
outcome. Subsequently, we incorporate a Covid-19 dummy variable to account for the influence of the pandemic on
the dependent variable, enhancing the model's explanatory power, and seeking whether it alters the effect of other
variables. Finally, we introduce an interaction variable, enabling us to examine the combined effects of the credit
risk and the Covid-19 variable on the outcome. This sequential approach allows us to progressively refine our
understanding of the relationship between the variables under investigation.

4.3.1. Without accounting for Covid-19

To track the behavior of cointegrating variables in panel data, we need to apply efficient estimation methods.
For instance, we distinguish two main estimators: FMOLS developed by Pedroni (2000) and Phillips and Moon
(1999), and DOLS by Kao and Chiang (2000). The first panel of Table 8 shows the FMOLS results of the two models
(a model with ROA, and a model with RAROA). The long-term coefficients of RCRED and FINLEV are significant at
1%, but CONC has no impact on bank stability in the first model (see specification (1)). Using risk-adjusted return
on assets (RAROA) instead of ROA in the second model displays significant long run coefficients of RCRED, FINLEYV,
and CONC at 1% (see specification (3)). We can conclude that when credit risk decreases, the financial stability of
the Tunisian banks improves. We, therefore, support hypothesis H1.

Kao and Chiang (2000) show the superiority of the DOLS method over the FMOLS method and that it is
considered to be the most efficient technique for the estimation of cointegration relationships on panel data and it
addresses serial correlation and the endogeneity bias.? The two long-term models of bank stability variables by
DOLS are available in the second panel of Table 8. The long run coefficients (RCRED, FINLEV) are negative and
significant at 10%, while bank concentration is positive, but statistically 5% (see specification (5)). If we substitute
ROA with RAROA, we still find that the same set of variables with plausible signs helps explain bank stability (see
specification (8)).

The detrimental effect of increased credit risk is consistent with previous papers such as Ben Khedhiri and Ben
Khedhiri (2011), Hamid et al. (2017), Zaghdoudi (2019), and Bekri et al. (2020). A negative impact of a sharp rise
in credit risk means that the more customers fail to meet their payment obligations, the more the stability of the
bank is affected.

Financial leverage exerts a negative effect on bank stability. This result refutes the Agent Cost Theory, according
to which a positive impact is expected and FINLEV acts as a disciplinary tool for management (Ilyukhin, 2015). For
highly indebted banks, financial constraints harm bank performance. The negative sign is due to high-interest rates
and ineffective corporate governance in the Tunisian banking sector. This result contradicts the advances of Vintila
and Duce (2012), Abdul and Adelabu (2015), Menacer et al. (2020), and Ahmed et al. (2022) for conventional banks
of the Middle East and Africa (MEA) region.

Bank concentration seems to enhance the stability of the Tunisian banks. The positive effect of bank
concentration on stability promotes the ability of banks to diversify their activities and may make it easier for banks
to invest in portfolios and sectors that are more attractive to customers. The result confirms the one by Boyd et al.
(2005), Hakimi and Zaghdoudi (2017), and Hamdi et al. (2017), but contradicts the views of Ameur and Mhiri (2013)
and Jaouad and Lahsen (2018).

9 The DOLS method has also limitations including sensitivity to lag selection, limited short-run dynamics, and assump-
tions of stable coefficients. The Generalized Method of Moments (GMM) also addresses the endogeneity bias but is not
specifically tailored for long-run relationships and cannot be performed in our case due to the limited number of cross-
sections (banks) because it always results in a large number of instruments (Roodman, 2009).
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Table 8. Long run results.

Method of FMOLS DOLS
estimation
Model 1: ROA;: Model 2: RAROA; Model 1: ROA;: Model 2: RAROAI:
1) (2) (3) (4) (5) (6) (7 (8) €)] (10)
Dep. Variable  Coefficien  Coefficien | Coefficien Coefficien | Coefficien Coefficien Coefficien | Coefficien Coefficien Coefficien
t t t t t t t t t t
(Prob.) (Prob.) (Prob.) (Prob.) (Prob.) (Prob.) (Prob.) (Prob.) (Prob.) (Prob.)
- - - _ *k - * - Fokok * * *
RCRED 0.2755%% 02715+ | 15.5ggme 12862 0.0678* )2 s 0.0296 18.5458*  15.9860*  16.7866
(0.0000)  (0.0000) | (0.0000)  (0:0128) | (0.0528) 54600  (0.0000) ** : **
(0.0000) (0.0128) (0.0000)
- - - - _ * - *okk _ * * *
um oosa o7 | 15275 azsor | OB gppgge DOMGWC | 67022 101479" 145262
(0.0000) (0.0083) (0.0046) (0.0050) (0.0000) (0.0029) (0.0001)
CONC 3.53E-05 1.55E-05 0.0167*** 0.0111** 607515 5.01E-06 4.49E-05 0.0108** 0.0080 0.0103**
(0.2900) (0.7492) (0.0078) (0.0385) (0.0267) (0.9161) (0.2194) (0.0439) (0.1476) (0.0404)
COVD19 -0.0054* -0.9186* -0.0069** 0.1143 -0.9628** 0.6921
(0.0922) (0.0877) (0.0341) (0.2114) (0.0175) (0.4907)
* _ *k -
fll):‘-cl};ED cov (1630732881) 90.0343*
’ (0.0939)
R2 0.4472 0.5434 0.8837 0.7743 0.9248 0.576187 0.6266 0.9322 0.8596 0.8919
Adjusted R? 0.4071 0.4761 0.8581 0.7532 0.8451 0.517836 0.5721 0.8897 0.8397 0.8677
SE. Ofthe 0.0092 0.0086 0.7268 0.9361 0.0048 0.008443 0.0079 0.6456 0.7762 0.7051
regression
Long run
variance 7.85E-05 5.21E-0.5 0.4713 1.3923 1.13E-05 5.44E-05 5.53E-05 0.2570 0.7195 0.4051

Note: *** ** * statistically significant at 1%, 5% et 10%, resp. ROA: Return on assets, RAROA: Risk-adjusted return on assets,
RCRED: Credit risk, FINLEV: Financial leverage, CONC: Concentration, COVID-19: Covid-19 crisis,
RCREDCOVID=RCRED*COVID-19. Source: Authors.

4.3.2. The impact of Covid-19

As mentioned earlier, we are interested in quantifying the effect of Covid-19 on Tunisian bank stability. With
annual data, this is possible by inserting a dummy variable that states the occurrence of a sanitary crisis in 2020
(=1) and 0 otherwise. Eq. (3) is extended so that it has the following expression:

BS;, = a; + 8, + ByRCRED;, + B,FINLEV,, + BsCONC, + B,COVID19,+¢;, (4)

We go, then, onto the estimation of FMOLS and DOLS with panel data again. As expected, the crisis has not only
affected human health but also the health of the banking system, proliferating its vulnerability. This effect is
portrayed by the negative sign on the dummy coefficient in Table 8 in both models (see specifications (2), (4), (6),
and (9)). The coefficient is statistically significant at 5%. We could not reject H2. Furthermore, we note that the
results on the other variables RCRED, FINLEV, and CONC duplicate the previous findings. The contribution of these
variables is not sensitive to the inclusion of the Covid-19 dummy.

The long run panel cointegration framework endows us with more insights. Experiencing this crisis should not
be viewed as a pure threat, but as a challenge, as policymakers and supervisors of the Central Bank of Tunisia should
grapple with defining proper measures and developing strategies to hold back the situation at hand. This is possible
by laying the foundations of the macroprudential framework. This framework includes measures to mitigate
vulnerability affecting the banking sector and to strengthen the resilience of the sector. In particular,
macroprudential instruments slow, if not prevent the accumulation of vulnerabilities. Crucially, macroprudential
instruments help to increase the capitalization of the banking sector, thereby strengthening the resilience of
institutions.

When we talk about macroprudential policy, we associate not only instruments but also transparency in the
policy process. Macroprudential transparency is an essential target and much effort needs to be made to improve it
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since all emerging countries still show moderate levels. For instance, its positive effect seems to be timely and
effective in curbing inflation in these countries (Trabelsi, 2022).

4.3.3. The moderating role of Covid-19

Once we evidenced the respective effects of the credit risk and the epidemic on Tunisian bank stability, we need
to explore how the occurrence of the sanitary crisis shapes the credit risk-bank stability relationship. We apply, thus,
a moderation analysis. A moderator was defined by Hayes (2017, p. 9), “X's effect on Y is said to be moderated by W
if the size or sign of X's effect on Y varies with W [..]Moderation is also known as interaction”.

We augment Eq. (3) as follows:

BS;; = a; + 6; + B1RCRED;; + B,FINLEV;; + B3CONC; + $,COVID19; + BsRCRED;; * COVID19,+¢;;  (5)

where Covid-19 dummy plays the role of a moderator in Eq. (5). The first derivative relating to credit risk is
given by:

dBS;,

ORCRED; _ By + Bs * COVID19,

In the absence of a crisis, the effect of the credit risk pertains to the one found after estimating Eq. (3). In the
presence of the crisis, the effect of the credit risk on bank stability becomes (f; + S5). We report the associated
results in the specifications (7) and (10) of Table 8 for the respective measures of bank stability (ROA and RAROA).10
Not only does the credit risk have a direct negative effect on bank stability, but this effect is exacerbated during the
pandemic crisis. Both coefficients f8; and 5 show up with a negative sign and are statistically significant. We have
enough evidence to validate hypothesis H3. The result sounds logical, especially if we relate it to real facts based on
a figure's lecture. Indeed, Covid-19 is leading to higher credit risk costs for banks. Prudential regulation is again
appealing for possible recovery. Our finding is noteworthy because it enriches the literature on the relationship
between credit risk and bank performance in Tunisia. We see added value when we also compare our study to
others conducted in other countries or regions.

4.3. Robustness check

To ensure the robustness of our findings, we conducted additional tests to account for potential confounding
factors and to validate the consistency of our results. First, we performed a robustness check by accounting for
other crisis events (such as the Global financial crisis, the sovereign European debt crisis, and the Tunisian
revolution in 2011) that might have influenced our analysis. By including these events as control variables in our
model, we aimed to isolate the specific impact of the variables of interest and confirm the stability of our findings.
Results are available in Table A.1 in Appendix. The inclusion of other crisis events dummies does not change our
previous conclusions. Further, only the European debt crisis seems to have a fairly significant effect on bank stability,
but the sign is positive. This indicates that Tunisian banks have only limited exposure to sovereign debt.

Second, to further strengthen the reliability of our results, we replicated the analysis using another database.
Balanced yearly data on 21 banks are manually collected from the Tunisian Professional Association of Banks and
Financial Institutions (https://www.apbt.org.tn/) for the period 2011-2020. Our study utilized panel unit root tests,
specifically the LLC of Levin et al. (2002) test and PVECM, to validate the model. The model included the dependent
variable, Return on Assets (ROA), and explanatory variables such as ROA as the dependent variable, credit risk

10 The outcome from DOLS is shown only, as the FMOLS is not feasible with insufficient observations/cross-sections after
including the interaction term.
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(RCRED), Overhead (defined as the ratio of operating expenses to total revenues), and CONC.11 Table A.3 and Table
A.4 present the results of our analysis using DOLS and accounting for the interaction between credit risk and the
Covid-19 pandemic. The negative and statistically significant marginal effect (8, + fs) suggests that the impact of
credit risk is amplified during the sanitary crisis.

4.4. Results of the short run dynamics

According to Figure 3, we find that at the 5% threshold exists there is a one-way causality between credit risk
(RCRED) and return on assets (ROA). Credit risk, in Granger’s sense, causes the return on assets, and not the other
way around. Thus, we share the same view as Almekhlafi et al. (2016) for commercial banks in Yemen, but our result
is inconsistent with Ozili’s (2019) observations for the case of Nigeria, that a short-term relationship between credit
risk measured by non-performing loans and ROA is rejected.

Between bank concentration (CONC) and credit risk (RCRED), there is a unidirectional causality at the 5%
threshold, that is to say, credit risk causes concentration. At the 5% threshold, there is a short-term bidirectional
relationship between CONC and ROA and FINLEV and ROA. Gavurova et al. (2017) also find an effect of ROA on bank
concentration in the European Union in the short run, but they do not confirm it for bank concentration on ROA.
The bidirectional causality between financial leverage and ROA corroborates the result of Dalci (2018) for Chinese

manufacturing firms.

FINLEV

Figure 3. Granger causality: Test by Dumitrescu and Hurlin (2012) for model 1.

Note: The bold arrow means a significant relationship at 5%. ROA: Return on assets, RCRED: Credit risk, FINLEV: Financial
leverage, CONC: Concentration. Source: Authors.

Switching to Figure 4 reveals a one-way causality at the 1% threshold between credit risk (RCRED) and the
return on assets adjusted for risk (RAROA). There is a mutual relationship between financial leverage (FINLEV) and
risk-adjusted return on assets (RAROA) at the 5% threshold, i.e,, financial leverage causes risk-adjusted return on
assets and vice versa. We observe the same causality direction behavior between CONC and RAROA. Finally, we
depict a unidirectional causality at the 5% threshold between RCRED and CONC with causality going from credit
risk to concentration.

5. Conclusion

We have studied the impact of credit risk on the financial stability of banks, taking the case of Tunisia. We use
two measures of bank stability related to bank profitability represented by the return on assets (ROA) and risk-

11 We recall that a PVECM is estimated based on two conditions: All variables should be integrated of order 1 (I(1)) and
Pedroni’s (2004) and Kao’s (1990) tests show the existence of a cointegrating relationship between variables. Finally, a
model is selected if the adjustment coefficient (cointeq(-1)) is negative and statistically significant in the PVECM because
we essentially seek to show a cointegrating relationship that goes from the credit risk to bank stability. All these results
are available upon request from the author.
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FINLEV

Figure 4. Granger causality: Test by Dumitrescu and Hurlin (2012) for model 2.

Note: The bold arrow means a significant relationship at 5%. RAROA: Risk-adjusted return on assets, RCRED: Credit risk,
FINLEV: Financial leverage, CONC: Concentration. Source: Authors.

adjusted bank performance, namely the return on risk-adjusted assets (RAROA). Two models include credit risk
(RCRED) as the variable of interest, augmented by financial leverage (FINLEV) and bank concentration (CONC). The
econometric model known as Panel VECM allows for specifying long-term stable relationships and at the same time
analyzing the short-term dynamics of the considered variables. We adopted the FMOLS and DOLS estimation
methods to determine the impact of credit risk on the stability of banks in Tunisia. From the empirical work done,
we can say that the stability and performance of Tunisian banks thrive when credit risk is adjusted to low levels.
The stability of banks is also sensitive to external shocks and the occurrence of crises leads to bank failures.
Particular vigilance is required regarding the adverse effects of crises that could undermine the soundness and
health of the banking system. We provide evidence that the Covid-19 pandemic has a substantial negative effect on
the stability of Tunisian banks and makes bank systems more vulnerable. Accounting for the sanitary crisis doesn’t
affect the statistical and economic contribution of the other variables, mainly an upswing in credit risk decreases
ROA and RAROA. This effect amplifies during the epidemic after controlling for the interaction term between credit
risk and the Covid-19 dummy. Our results imply several policy recommendations:

e Toreduce credit risk and achieve maximum financial stability, banks must allocate more funds to managing
default rates and reducing bad debt costs.

e Each bank should establish, document, and maintain sound policies, procedures, and controls that address
the assessment and calculation of credit risk for all of its lending exposures. The determination of allow-
ances should be based on these sound methods and allow for appropriate and timely recognition of ex-
pected credit losses.

e Abank's financial reporting should promote transparency and comparability by providing timely, relevant,
and decision-useful information (Comité du Béle sur le Controle Interne, 2015). Risk disclosure require-
ments should be further explained.

o Reduce moral hazard risk and ensure the adoption of good credit risk management practices, while pro-
moting the best possible allocation of new credit.

e Migration towards IFRS9 (anew approach to the classification and measurements of financial assets) allows
for establishing “good governance, competitive equity and transparency in the regulation of the banking
market” according to CBT’s press release.12

Despite the detrimental economic consequences, the Covid-19 crisis could be a real catalyst for the further
digitalization of financial services. Upcoming research could address the role of digital financial inclusion in
maintaining the stability of Tunisian banks.

12 HYPERLINK "https://www.bct.gov.tn/bct/siteprod/actualites.jsp?id=587&la=AN".
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Appendix

Table A1. Panel unit root test (Fisher type).

Variables

ADF-Fisher

Level

First difference

Conclusion

ROA

RAROA

RCRED

FINLEV

CONC

Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm

23.0071 (0.1135)
-1.2272 (0.1099)
-1.2001 (0.1183)
1.2387 (0.1077)
22.7147 (0.1216)
-1.1974 (0.1156)
-1.1679 (0.1246)
1.1870 (0.1176)
15.1275 (0.5153)
-0.3868 (0.3494)
-0.4111 (0.3415)
-0.1542 (0.5613)
16.0643 (0.4485)
-0.4896 (0.3122)
-0.4513 (0.3270)
0.0114 (0.4955)
1.4224 (1.0000)
3.8800 (0.9999)
3.7481 (0.9997)
-2.5770 (0.9950)

219.2610*** (0.0000)
-12.8669*** (0.0000)
-21.6220*** (0.0000)
35.9318*** (0.0000)
207.6504*** (0.0000)
-12.5622*** (0.0000)
-20.4770*** (0.0000)
33.8793*** (0.0000)
263.7716*** (0.0000)
-14.7034*** (0.0000)
-26.0120*** (0.0000)
43.8002*** (0.0000)
125.6546*** (0.0000)
-8.9780*** (0.0000)
-12.3734*** (0.0000)
19.3844*** (0.0000)
131.5985*** (0.0000)
-9.7926*** (0.0000)
-12.9772*** (0.0000)
20.4351*** (0.0000)

I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)
I(1)

Variables

PP-Fisher

Level

First difference

Conclusion

ROA

RAROA

RCRED

Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

Inverse logit L*

Modified inv. chi-squared Pm
Inverse chi-squared P
Inverse normal Z

60.6897*** (0.0000)
-4.1294*** (0.0000)
-5.2344*** (0.0000)
7.9001*** (0.0000)
58.8017*** (0.0000)
-4.0391*** (0.0000)
-5.0482*** (0.0000)
7.5663*** (0.0000)
76.9602*** (0.0000)
-6.5301*** (0.0000)

219.2610*** (0.0000)
-12.8669*** (0.0000)
-21.6220*** (0.0000)
35.9318*** (0.0000)
207.6504*** (0.0000)
-12.5622*** (0.0000)
-20.4770*** (0.0000)
33.8793*** (0.0000)
263.7716*** (0.0000)
-14.7034*** (0.0000)

1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
1(0) & I(1)
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Inverse logit L* -7.5280*** (0.0000) -26.0120*** (0.0000) 1(0) &I(1)
Modified inv. chi-squared Pm 10.7763*** (0.0000) 43.8002*** (0.0000) 1(0) &I(1)
FINLEV Inverse chi-squared P 28.2231** (0.0297) 125.6546*** (0.0000) 1(0) &I(1)
Inverse normal Z -1.8289** (0.0337) -8.9780*** (0.0000) I1(0) &1I(1)
Inverse logit L* -1.8248** (0.0374) -12.3734*** (0.0000) 1(0) &I(1)
Modified inv. chi-squared Pm 2.1608** (0.0154) 19.3844*** (0.0000) I(0) &I(1)
CONC Inverse chi-squared P 1.4224 (1.0000) 131.5985*** (0.0000) (1)
Inverse normal Z 3.8800 (0.9999) -9.7926*** (0.0000) (1)
Inverse logit L* 3.7481 (0.9997) -12.9772*** (0.0000) 1(1)
Modified inv. chi-squared Pm -2.5770 (0.9950) 20.4351*** (0.0000) 1(1)

Note: *** ** * statistically significant at 1%, 5% et 10%, resp. P-values are between parentheses. Source: Authors.

Table A2. Panel unit root test with structural breaks.

Variables Level First difference Conclusion
ROA -0.0006 (0.6000) -13.6377*** (0.0000) I(1)
RAROA -7.2720*** (0.0000) -18.2515*** (0.0000) 1(0) & I(1)
RCRED -0.0014 (0.8200) -0.0695** (0.0200) I(1)
FINLEV 0.0002 (0.9800) -0.0145*** (0.0000) I(1)
CONC -15.4998 (1.0000) -14.6102*** (0.0000) 1(1)

Note: *** ** *gstatistically significant at 1%, 5% et 10%, resp. P-values are between parentheses. Source: Authors.

Table A3. Effect of credit risk on bank stability in the long run while accounting for other crisis events (8 banks
for 2000-2020).

Method: FMOLS FMOLS DOLS DOLS DOLS DOLS
Dep. Var: ROA RAROA ROA ROA RAROA RAROA
(1) (2) () (4) (5) (6)
RCRED -0.286166*** -16.673157*** -0.255745*** -0.252532*** -16.398252*** -15.602535***
(0.0000) (0.0006) (0.0000) (0.0000) (0.0001) (0.0000)
FINLEV -0.084510*** -6,721871*** -0.138489*** -0.160660*** -5.195530*** -16.693977***
(0.0034) (0.0000) (0.0000) (0.0000) (0.0002) (0.0002)
CONC 0.000044 0.017161*** 0.000029 0.000020 0.01524 6*** 0.003906
(0.4146) (0.0033) (0.5724) (0.6980) (0.0049) (0.4845)
COVID-19 -0.006536**  -0.984417** -0.007417** 0.012506 -0.920931** -0.249904
(0.0381) (0.0420) (0.0209) (0.2563) (0.0499) (0.8241)
" -1.183751* -64.981409
RCRED*COVID-19 (0.0599) (0.2821)
GFC -0.002527 0.546013* -0.001755 -0.001389 0.348961 0.513411**
(0.2494) (0.0852) (0.4297) (0.5350) (0.2101) (0.0127)
EDC 0.005256* 0.620417* 0.005704**  0.005848** 0.524498 0.504556**
(0.0647) (0.0832) (0.0450) (0.0408) (0.1008) (0.0409)
REVOL -0.003482 -0.008979 -0.002008 -0.001582 -0.122786 -0.172252
(0.3929) (0.9753) (0.6121) (0.6910) (0.6243) (0.6315)
Observations: 149 130 158 158 154 154
R-squared: 0.5732 0.7972 0.5990 0.6076 0.8259 0.9079

Note: *** ** *statistically significant at 1%, 5% et 10%, resp. Probabilities are between parentheses. ROA: Return on assets,
RAROA: Risk-adjusted return on assets, RCRED: Credit risk, FINLEV: Financial leverage, CONC: Concentration, COVID-19:
Covid-19 crisis, RECREDCOVID: RCRED*COVID-19, GFC: Global Financial crisis, EDC: European Debt crisis, REVOL: Revolution.
Source: Authors.

Table A4. Effect of credit risk on bank stability in the long run (21 banks for 2011-2020).

Method: FMOLS FMOLS DOLS DOLS DOLS

Dep. Var: ROA ROA ROA ROA ROA
(1) (2) (3) (4) (5)

RCRED -0.042582 -0.020253** -0.024040 -0.013425 -0.009493
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(0.0497) (0.0424) (0.2185) (0.5007) (0.6316)
OVERHEAD 1.628849  -1.626161%*  -1.564176"*  -1.581850***  -1.563566***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
CONC 0000112 -0.000202%%*  -0.000123**  -0.000164***  -0.000164***
(0.0519) (0.0000) (0.0259) (0.0042) (0.0038)
10.013363*** -0.010606*** 0.033541
COVID-19 (0.0000) (0.0002) (0.1416)
-0.056339*
* -
RCRED*COVID-19 00509
Observations: 189 189 210 210 210
R-squared: 0.9892 0.9906 0.9875 0.9884 0.9886

Note: *** ** * statistically significant at 1%, 5% et 10%, resp. Probabilities are between parentheses. ROA: Return on assets,
RCRED: Credit risk, OVERHEAD: Overhead, CONC: Concentration, COVID-19: Covid-19 crisis, RECREDCOVID: RCRED*COVID-
19. Source: Authors.

References

Abdelaziz, H., Rim, B., & Helmi, H. (2022). The interactional relationships between credit risk, liquidity risk and bank
profitability in MENA region. Global Business Review, 23(3), 561-583.
https://doi.org/10.1177/0972150919879304

Abdul, A. & Adelabu, I. T. (2015). Impact of Financial Leverage on Firm Performance: Evaluation of Total Nigeria Plc.
International Journal of Science Commerce And Humanities, 3(6). https ://doi.org/10.33215/sjom.v1i2.13

Adelopo, I, Lloydking, R., & Tauringana, V. (2018). Determinants of bank profitability before, during, and after the
financial crisis. International Journal of Managerial Finance, 14(4), 378-398. https://doi.org/10.1108/IJMF-
07-2017-0148

Adelopo, I, Vichou, N., & Cheung, K. Y. (2022). Capital, liquidity, and profitability in European banks. Journal of
Corporate Accounting & Finance, 33(1), 23-35. https://doi.org/10.1002/jcaf.22522

Adusei, M. (2015). The impact of bank size and funding risk on bank stability. Cogent Economics & Finance, 3(1),
1111489. https://doi.org/10.1080/23322039.2015.1111489

Afriyie, H. O., & Akotey, . 0. (2012). Credit risk management and profitability of selected rural banks in Ghana. Ghana:
Catholic University College of Ghana, 7(4), 176-181. Available at
https://www.iiste.org/Journals/index.php/EJBM/article/view /8027 /8281

Ahmed, H. M., El-Halaby, S. I., & Soliman, H. A. (2022). The consequence of the credit risk on the financial
performance in light of COVID-19: Evidence from Islamic versus conventional banks across MEA region. Future
Business Journal, 8(1), 1-22. https://doi.org/10.1186/s43093-022-00122-y

Al-Husainy, N. H. M., & Jadah, H. M. (2021). The Effect of Liquidity Risk and Credit Risk on the Bank Performance:
Empirical Evidence from Iraq. IRASD Journal of Economics, 3(1), 58-67.
https://doi.org/10.52131/j0e.2021.0301.0025

Ali, M., & Puah, C. H. (2018). Does bank size and funding risk effect banks’ stability? A lesson from Pakistan. Global
Business Review, 19(5), 1166-1186. https://doi.org/10.1177/0972150918788745

Almekhlafi, E., Almekhlafi, K., Kargbo, M., & Hu, X. (2016). A study of credit risk and commercial banks’ performance
in Yemen: Panel evidence.Journal of Management Policies and Practices, 4(1), 57-69.
https://doi.org/10.15640/jmpp.v4n1a4

Alouane, N., Kahloul, 1., & Grira, J. (2022). The trilogy of ownership, income diversification, and performance nexus:
empirical evidence from Tunisian Banks. Finance Research Letters, 45, 102180.
https://doi.org/10.1016/j.frl.2021.102180

Ameur, L. G. B, & Mhiri, S. M. (2013). Explanatory factors of bank performance evidence from Tunisia. International
Journal of Economics, Finance and Management, 2(1), 143-153. Available at
https://www.ejournalofbusiness.org/archive/vol2nol/vol2no1_13.pdf

Anderson, A. M., Maxwell, W,, & Barnhill, T. M. (2002). Contingent claims analysis applied in credit risk modeling. The
Journal of Fixed Income, 12(3), 24-31. https:/doi.org/10.3905/jfi.2002.319331

Bahrini, R. (2011). Empirical analysis of non-performing loans in the case of Tunisian banks. Journal of Business
Studies Quarterly, 3(1), 230. https://doi.org/10.35912/ijfam.v2i3.191

Batten, ]., & Vo, X. V. (2019). Determinants of bank profitability—Evidence from Vietnam. Emerging Markets Finance
and Trade, 55(6), 1417-1428. https://doi.org/10.1080/1540496X.2018.1524326

Bejaoui, R, & Bouzgarrou, H. (2014). Determinants of Tunisian bank profitability. The International Journal of

18


https://doi.org/10.1177/0972150919879304
https://doi.org/10.33215/sjom.v1i2.13
https://doi.org/10.1108/IJMF-07-2017-0148
https://doi.org/10.1108/IJMF-07-2017-0148
https://doi.org/10.1002/jcaf.22522
https://doi.org/10.1080/23322039.2015.1111489
https://www.iiste.org/Journals/index.php/EJBM/article/view/8027/8281
https://doi.org/10.1186/s43093-022-00122-y
https://doi.org/10.52131/joe.2021.0301.0025
https://doi.org/10.1177/0972150918788745
https://doi.org/10.15640/jmpp.v4n1a4
https://doi.org/10.1016/j.frl.2021.102180
https://www.ejournalofbusiness.org/archive/vol2no1/vol2no1_13.pdf
https://doi.org/10.35912/ijfam.v2i3.191
https://doi.org/10.1080/1540496X.2018.1524326

Trabelsi and Ben Mansour Journal of Economic Analysis 2024 3(2) 1-22

Business and Finance Research, 8(4), 121-131. Available at http: //www.theibfr2.com/RePEc/ibf/ijbfre/ijbfr-
v8n4-2014/1JBFR-V8N4-2014-10.pdf

Bekri, M., Hachicha, A., & Ghorbel, A. (2020). The Short run and Long run Relationships between Credit risk,
Financial stability, and Macroeconomy: Evidence from Tunisia with an emphasis on the Banking Sector.
International Journal of Economic Research, 17(2), 99-113. Available at
https://serialsjournals.com/abstract/66509_ch-1-mouna_bekri.pdf

Bel Haj Salah, M (2020). Les déterminants de la performance bancaire : Cas des banques tunisiennes. Mémoire de
fin d’études, IFID, 100 p. Available at https://ifid-
concours.org/biblio/38%C3%A8me_Banque/Bel_Haj_Salah_Maher.pdf

Ben Khedhiri, K., & Ben-Khedhiri, H. (2011). Determinants of bank net interest margin in Tunisia: a panel data
model. Applied Economics Letters, 18(13), 1267-1271. https://doi.org/10.1080/13504851.2010.534052

Ben Naceur, S., & Goaied, M. (2008). The determinants of commercial bank interest margin and profitability:
evidence from Tunisia. Frontiers in finance and economics,5(1), 106-130. Available at
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1538810

Berger, A. N, & Demirgiic-Kunt, A. (2021). Banking research in the time of COVID-19.Journal of Financial
Stability, 57, 100939. https://doi.org/10.1016/j.jfs.2021.100939

Betbeze, ]. P, Bordes, C., Couppey-Soubeyran, J. & Plihon, D. (2011). Banques centrales et stabilité financiére. La
Documentation francaise.

Boahene, S. H.,, Dasah, J., & Agyei, S. K. (2012). Credit risk and profitability of selected banks in Ghana. Research
Journal of finance and accounting, 3(7), 6-14. Available at
https://www.iiste.org/Journals/index.php/R]JFA/article /view /2628

Bougatef, K. (2017). Determinants of bank profitability in Tunisia: does corruption matter?. Journal of Money
Laundering Control, 20(1), 70-78. https://doi.org/10.1108/JMLC-10-2015-0044

Boussaada, R., & Labaronne, D. (2015). Gouvernance bancaire et risque de crédit: cas des banques tunisiennes. La
Revue du Financier, 37(211), 15-33. Available at https://www.researchgate.net/publication/295915980

Boyd, J. H.,, Kwak, S., & Smith, B. (2005). The real output losses associated with modern banking crises. Journal of
Money, Credit and Banking, 977-999. https://doi.org/10.1353/mcb.2006.0002

Camara, L. (2006). La gestion des risques en microfinance. Plantation, 175 p.

Chand, S. A., Kumar, R. R,, & Stauvermann, P.]. (2021). Determinants of bank stability in a small island economy: a
study of Fiji. Accounting Research Journal, 34(1), 22-42. https://doi.org/10.1108/AR]J-06-2020-014

Chen, P, Karavias, Y., & Tzavalis, E. (2022). Panel Unit root test with structural breaks. The Stata Journal, 22(3), 664-
678. https://doi.org/10.1177/153686711X1124541

Choi, I. (2001). Unit root tests for panel data. journal of International Money and Finance, 20, 249-272.
https://doi.org/10.1016/S0261-5606(00)00048-6.

Chouikh, A., & Blagui, Y. (2017). The determinants of bank performance: the case of Tunisian listed banks. Journal
of Finance and Accounting, 5(2), 53-60. https://doi.org/10.12691/jfa-5-2-4

Comité de Bale sur le Contrdle Bancaire (2015). Recommandations pour la détection et le traitement des banques
fragiles. Availabe at https://www.bis.org/bcbs/publ/d330_fr.pdf

Curak, M., Poposki, K., & Pepur, S. (2012). Profitability determinants of the Macedonian banking sector in changing
environment. Procedia-Social and Behavioral Sciences, 44, 406-416.
https://doi.org/10.1016/j.sbspro.2012.05.04

Dalci, I. (2018). Impact of financial leverage on profitability of listed manufacturing firms in China. Pacific
Accounting Review, 30(4), 410-432. https://doi.org/10.1108/PAR-01-2018-0008

Derbali, A. M. S. (2022). The Factors Determining the Profitability of Tunisian Banks. Available at
https://ssrn.com/abstract=4050611.

Desmicht, F. (2004). Pratique de l'activité bancaire. Edition DUNOD, Paris.

Dietrich, A., & Wanzenried, G. (2011). Determinants of bank profitability before and during the crisis: Evidence from
Switzerland. Journal of International Financial Markets, Institutions and Money,21(3), 307-327.
https://doi.org/10.1016/j.intfin.2010.11.002

Djalilov, K., & Piesse, J. (2016). Determinants of bank profitability in transition countries: What matters
most?. Research in International Business and Finance, 38, 69-82. https://doi.org/10.1016/j.ribaf.2016.03.015

Djebali, N., & Zaghdoudi, K. (2020). Threshold effects of liquidity risk and credit risk on bank stability in the MENA
region. Journal of Policy Modeling, 42(5), 1049-1063. https://doi.org/10.1016/j.jpolmod.2020.01

Duan, Y., El Ghoul, S., Guedhami, O., Li, H., & Li, X. (2021). Bank systemic risk around COVID-19: A cross-country
analysis. Journal of Banking & Finance, 133, 106299. https://doi.org/10.1016/j.jbankfin.2021.106299

Dumitrescu, E. I, & Hurlin, C. (2012). Testing for Granger non-causality in heterogeneous panels. Economic

19


http://www.theibfr2.com/RePEc/ibf/ijbfre/ijbfr-v8n4-2014/IJBFR-V8N4-2014-10.pdf
http://www.theibfr2.com/RePEc/ibf/ijbfre/ijbfr-v8n4-2014/IJBFR-V8N4-2014-10.pdf
https://serialsjournals.com/abstract/66509_ch-1-mouna_bekri.pdf
https://ifid-concours.org/biblio/38%C3%A8me_Banque/Bel_Haj_Salah_Maher.pdf
https://ifid-concours.org/biblio/38%C3%A8me_Banque/Bel_Haj_Salah_Maher.pdf
https://doi.org/10.1080/13504851.2010.534052
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1538810
https://doi.org/10.1016/j.jfs.2021.100939
https://www.iiste.org/Journals/index.php/RJFA/article/view/2628
https://doi.org/10.1108/JMLC-10-2015-0044
https://www.researchgate.net/publication/295915980
https://doi.org/10.1108/ARJ-06-2020-0140
https://doi.org/10.1177/153686711X1124541
https://doi.org/10.1016/S0261-5606(00)00048-6
https://www.bis.org/bcbs/publ/d330_fr.pdf
https://doi.org/10.1016/j.sbspro.2012.05.045
https://doi.org/10.1108/PAR-01-2018-0008
https://ssrn.com/abstract=4050611
https://doi.org/10.1016/j.intfin.2010.11.002
https://doi.org/10.1016/j.ribaf.2016.03.015
https://doi.org/10.1016/j.jbankfin.2021.106299

Trabelsi and Ben Mansour Journal of Economic Analysis 2024 3(2) 1-22

modelling, 29(4), 1450-1460. https://doi.org/10.1016 /j.econmod.2012.02.014

Flamini, V.,, McDonald, C. A., & Schumacher, L. B. (2009). The determinants of commercial bank profitability in Sub-
Saharan Africa. IMF Working Papers 09(15). https://doi.org/10.5089/9781451871623.001

Gavurova, B., Kocisova, K., & Kotaskova, A. (2017). The structure-conduct-performance paradigm in the European
Union Banking. Economics & Sociology, 10(4), 99-112. https://doi.org/0.14254/2071-789X.2017/10-4/8

Ghenimi, A., Chaibi, H., & Omri, M. A. B. (2017). The effects of liquidity risk and credit risk on bank stability: Evidence
from the MENA region. Borsa Istanbul Review, 17(4), 238-248. https://doi.org/10.1016/j.bir.2017.05.002

Gouriéroux, C., & Tiomo, A. (2007). Risque de crédit: une approche avancée. Les Cahiers du CREF, CREF 07-05.
Available at
http://docs.finance.free.fr/DOCS/Risque%20de%20cr%E9dit%20-%20Une%20approche%20avanc%E9e.p
df

Grubisi¢, Z., Kamenkovié, S., & Kali¢anin, T. (2022). Market Power and Bank Profitability: Evidence from Montenegro
and Serbia. Journal of Central Banking Theory and Practice, 11(1), 5-22. https://doi.org/10.2478/jcbtp-2022-
0001

Hakimi, A.,, & Zaghdoudi, K. (2017). Liquidity risk and bank performance: An empirical test for Tunisian banks.
Business and Economic Research, 7(1), 46-57. https://dx.doi.org/10.5296 /ber.v7i1.10254

Hamdi, H., Hakimi, A., & Zaghdoudi, K. (2017). Diversification, bank performance and risk: have Tunisian banks
adopted the new business model? Financial Innovation, 3(1), 1-25. https://doi.org/10.1186/s40854-017-
0069-6

Hamdji, K., & Hassen, G. (2021). Economic policy uncertainty effect on credit risk, lending decisions and banking
performance: evidence from Tunisian listed banks. Journal of Economic and Administrative Sciences, 38(2), 287-
303. https://doi.org/10.1108/JEAS-09-2020-0159

Hasan, M. S. A, Manurung, A. H,, & Usman, B. (2020). Determinants of bank profitability with size as moderating
variable. Journal of  Applied Finance and Banking, 10(3), 153-166. Available at
https://core.ac.uk/download/pdf/328807721.pdf

Hayes, A. F, & Rockwood, N. J. (2017). Regression-based statistical mediation and moderation analysis in clinical
research: Observations, recommendations, and implementation. Behaviour research and therapy, 98, 39-57.
https://doi.org/10.1016/j.brat.2016.11.001

[lyukhin, E. (2015). The impact of financial leverage on firm performance: Evidence from Russia. KopnopamusHuie
duHaHcwl, 9(2), 24-36. Available at https://cyberleninka.ru/article/n/the-impact-of-financial-leverage-on-
firm-performance-evidence-from-russia

Im, K. S., M. H. Pesaran, & Shin, Y. (2003). Testing for unit roots in heterogeneous panels. Journal of Econometrics,
115, 53-74. https://doi.org/10.1016/S0304-4076(03)00092-7.

[sayas, Y. N. (2022). Determinants of banks’ profitability: Empirical evidence from banks in Ethiopia. Cogent Eco-
nomics & Finance, 10(1), 2031433. https://doi.org/10.1080/23322039.2022.2031433

Jaouad, E., & Lahsen, O. (2018). Factors affecting bank performance: empirical evidence from Morocco. European
Scientific Journal, 14(34), 255-267. https://dx.doi.org/10.19044 /esj.2018.v14n34p255

Kao, C. (1999). Spurious regression and residual-based tests for cointegration in panel data.journal of
Econometrics, 90(1), 1-44. https://doi.org/10.1016/50304-4076(98)00023-2

Kao, C., & Chiang, M.-H. (2000). On the Estimation and Inference of a Cointegrated Regression in Panel Data. in: B.
Baltagi (ed.), Nonstationary Panels, Panel Cointegration, and Dynamic Panels, Advances in Econometrics, Vol
15, Amsterdam: JAI Press, 161-178. http://dx.doi.org/10.1016/S0731-9053(00)15007-8

Le, T. D, & Ngo, T. (2020). The determinants of bank profitability: A cross-country analysis. Central Bank
Review, 20(2), 65-73. https://doi.org/10.1016/j.cbrev.2020.04.001

Levin, A, Lin, C.-F. & Chu, C.-S. ]J. (2002). Unit root tests in panel data: Asymptotic and finite-sample properties.
Journal of Econometrics 108: 1-24. https://doi.org/10.1016/S0304-4076(01)00098-7.

Ltaifa, M. B. (2018). The impact of banking strategies on the net interest margin of Tunisian banks. International
Journal of Management and Enterprise Development, 17(2), 121-135.
https://doi.org/10.1504/1JMED.2018.090823

Maddala, G. S., & Wu, S. (1999). A comparative study of unit root tests with panel data and a new simple test. Oxford
Bulletin of Economics and Statistics, 61, 631-652. https://doi.org/10.1111/1468-0084.0610s1631.

Mansour, N., & Salem, S. B. (2020a). Socio-economic impacts of covid-19 on the Tunisian economy. Journal of the
International Academy for Case Studies, 26(4), 1-13. Available at
https://www.abacademies.org/articles/socioeconomic-impacts-of-Covid-19-on-the-tunisian-economy-
9481.html

Mansour, N., & Salem, S. B. (2020b). Tunisia: The effects on the real economic sector and the opportunities of the

20


https://doi.org/10.1016/j.econmod.2012.02.014
https://www.researchgate.net/journal/IMF-Working-Papers-1018-5941
http://dx.doi.org/10.5089/9781451871623.001
https://doi.org/10.1016/j.bir.2017.05.002
http://docs.finance.free.fr/DOCS/Risque%20de%20cr%E9dit%20-%20Une%20approche%20avanc%E9e.pdf
http://docs.finance.free.fr/DOCS/Risque%20de%20cr%E9dit%20-%20Une%20approche%20avanc%E9e.pdf
https://dx.doi.org/10.5296/ber.v7i1.10254
https://doi.org/10.1186/s40854-017-0069-6
https://doi.org/10.1186/s40854-017-0069-6
https://doi.org/10.1108/JEAS-09-2020-0159
https://core.ac.uk/download/pdf/328807721.pdf
https://doi.org/10.1016/j.brat.2016.11.001
https://cyberleninka.ru/article/n/the-impact-of-financial-leverage-on-firm-performance-evidence-from-russia
https://cyberleninka.ru/article/n/the-impact-of-financial-leverage-on-firm-performance-evidence-from-russia
https://doi.org/10.1016/S0304-4076(03)00092-7
https://doi.org/10.1080/23322039.2022.2031433
https://doi.org/10.1016/S0304-4076(98)00023-2
https://doi.org/10.1016/j.cbrev.2020.04.001
https://doi.org/10.1016/S0304-4076(01)00098-7
https://doi.org/10.1504/IJMED.2018.090823
https://doi.org/10.1111/1468-0084.0610s1631
https://www.abacademies.org/articles/socioeconomic-impacts-of-Covid-19-on-the-tunisian-economy-9481.html
https://www.abacademies.org/articles/socioeconomic-impacts-of-Covid-19-on-the-tunisian-economy-9481.html

Trabelsi and Ben Mansour Journal of Economic Analysis 2024 3(2) 1-22

covid-19 crisis. Journal of the International Academy for Case Studies,26(3), 1-7. Available at
https://www.abacademies.org/abstract/tunisia-the-effects-on-the-real-economic-sector-and-the-
opportunities--of-the-Covid-19-crisis-9311.html

Menacer, A., Saif-Alyousfi, A. Y., & Ahmad, N. H. (2020). The Effect of Financial Leverage on the Islamic Banksj
Performance in the Gulf Cooperation Council (GCC) Countries. International Journal of Financial
Research, 11(1), 13-24. https://doi.org/10.5430/ijfr.v11nlp13

Merton, R. C. (1974). On the pricing of corporate debt: The risk structure of interest rates. The Journal of
finance, 29(2), 449-470. https://doi.org/10.2307/2978814

Moraux, F, & Renault, O. (2002). 30 ans de modéles structurels de risque de défaut. Available at
https://shs.hal.science/halshs-00076643

Nessibi, 0. (2016). The determinants of bank profitability: The case of Tunisia. International Journal of Finance &
Banking Studies (2147-4486), 5(1), 39-50. https://doi.org/10.20525/ijfbs.v5i1.45

Owojori, A.A., LR. Akintoye & FA. Adidu, (2011). The challenge of risk management in Nigerian banks in the post
consolidation era. Journal of Accounting and Taxation, 3(2), 23- 31. Available at
https://www.researchgate.net/publication/268377052_The_challenge_of_risk_ management_in_Nigerian_ban
ks_in_the_post_consolidation_era

Ozili, P. K. (2019). Determinants of banking stability in Nigeria. CBN Bullion, 43(2). Available at
https://ssrn.com/abstract=3392963

Pasiouras, A. U., Menicucci, D., & Palucci, W. N. (2022). Determinants of Tunisia listed commercial bank’s profitability.
European Journal of Marketing and Management Sciences, 5(5). Available at
https://aspjournals.org/Journals/index.php/ejmms/article /view /123

Pedroni, P. (2000). Fully Modified OLS for Heterogenous Cointegrated Panels, in: B. Baltagi (ed.), Nonstationary
Panels, Panel Cointegration, and Dynamic Panels. Advances in Econometrics, Vol. 15, Amsterdam: JAI Press, 93—
130. https://doi.org/10.1016/S0731-9053(00)15004-2

Pedroni, P. (2004). Panel cointegration: asymptotic and finite sample properties of pooled time series tests with an
application to the PPP hypothesis. Econometric theory, 20(3), 597-625.
https://doi.org/10.1017/S0266466604203073

Phillips, P.C.B. and H.R. Moon (1999). Linear Regression Limit Theory for Nonstationary Panel Data. Econometrica,
67,1057-1111. https://doi.org/10.1111/1468-0262.00070

Rachdi, H. (2013). What determines the profitability of banks during and before the international financial crisis?
Evidence from Tunisia. International Journal of Economics, Finance and Management, 2(4). Available at
https://www.ejournalofbusiness.org/archive /vol2no4/vol2no4_8.pdf

Rahman, M. M., Hamid, M. K,, & Khan, M. A. M. (2015). Determinants of bank profitability: Empirical evidence from
Bangladesh. International Journal of Business and Management, 10(8), 135.
http://dx.doi.org/10.5539/ijbm.v10n8p135

Ramadan, [. Z, Kilani, Q. A, & Kaddumi, T. A. (2011). Determinants of bank profitability: Evidence from
Jordan. International Journal of Academic Research, 3(4), 180-191. Available at
https://www.asu.edu.jo/ar/Economics/thair_lion/Documents/14.pdf

Rasiah, D. (2010). Review of Literature and Theories on Determinants of Commercial Bank Profitability. Journal of
Performance Management, 23(1), 23-49. Available at https://oa.mg/work/2890385711

Roodman, D. (2009). A note on the theme of too many instruments. Oxford Bulletin of Economics and statistics, 71(1),
135-158. https://doi.org/10.1111/j.1468-0084.2008.00542.x

Selvaraj, S. (2015). The Euro Zone Debt Crisis and its implications for the Global Economy. Journal of International
Economics, 6(1), 4-23. Available at https://www.proquest.com/docview/17127542097pq-
origisite=gscholar&fromopenview=true

Shabir, M., Jiang, P, Wang, W,, & Isik, 0. (2023). COVID-19 pandemic impact on banking sector: A cross-country
analysis. Journal of Multinational Financial Management, 67, 100784.
https://doi.org/10.1016/j.mulfin.2023.100784

Sufian, F, & Habibullah, M. S. (2009). Bank specific and macroeconomic determinants of bank profitability:
Empirical evidence from the China banking sector. Frontiers of Economics in China, 4(2), 274-291.
https://doi.org/10.1007/s11459-009-0016-1

Tahraoui, B. & Achibane, M. (2021). Measuring the impact of operational risk on profitability: Case of Moroccan
banks. Revue Frangaise d’Economie et de Gestion. 2, 5. Available at
https://www.revuefreg.fr/index.php/home/article/view/283/180

Trabelsi, E. (2022). Macroprudential transparency and price stability in emerging and developing countries. Journal
of Central Banking: Theory and Practice, 11(1), 105-129. https://doi.org/10.2478/jcbtp-2022-0005

21


https://www.abacademies.org/abstract/tunisia-the-effects-on-the-real-economic-sector-and-the-opportunities--of-the-Covid-19-crisis-9311.html
https://www.abacademies.org/abstract/tunisia-the-effects-on-the-real-economic-sector-and-the-opportunities--of-the-Covid-19-crisis-9311.html
https://shs.hal.science/halshs-00076643
https://doi.org/10.20525/ijfbs.v5i1.45
https://www.researchgate.net/publication/268377052_The_challenge_of_risk_management_in_Nigerian_banks_in_the_post_consolidation_era
https://www.researchgate.net/publication/268377052_The_challenge_of_risk_management_in_Nigerian_banks_in_the_post_consolidation_era
https://ssrn.com/abstract=3392963
https://aspjournals.org/Journals/index.php/ejmms/article/view/123
https://doi.org/10.1016/S0731-9053(00)15004-2
https://doi.org/10.1017/S0266466604203073
https://doi.org/10.1111/1468-0262.00070
https://www.ejournalofbusiness.org/archive/vol2no4/vol2no4_8.pdf
https://www.asu.edu.jo/ar/Economics/thair_lion/Documents/14.pdf
https://oa.mg/work/2890385711
https://doi.org/10.1016/j.mulfin.2023.100784
https://doi.org/10.1007/s11459-009-0016-1
https://www.revuefreg.fr/index.php/home/article/view/283/180
https://doi.org/10.2478/jcbtp-2022-0005

Trabelsi and Ben Mansour Journal of Economic Analysis 2024 3(2) 1-22

Van Greuning, H., & Bratanovic, S. B. (2009). Analyzing banking risk. Third edition, World Bank Publications.

Van Greuning, H., & Bratanovic, S. B. (2020). Analyzing banking risk: a framework for assessing corporate governance
and risk management. World Bank Publications.

Van Greuning, H., & Igbal, Z. (2007). Banking and the risk environment. In: Islamic Finance: The Regulatory
Challenge. John Wiley & Sons, Singapore, 11-39. https://doi.org/10.1002/9781118390443.ch2

Vintila, G., & Duce, F. (2012). The Impact of Financial Leverage on Profitability Study of Companies listed in
Bucharest Stock Exchange. Ovidius University Annals, Economic Science Series, 12(1), 1741-1744.
https://stec.univ-ovidius.ro/html/anale/ENG/cuprins%Z20rezumate/volum2012p1.pdf

Zaghdoudi, K. (2019). The effects of risks on the stability of Tunisian conventional banks. Asian Economic and
Financial Review, 9(3), 389-401. https://doi.org/10.18488/journal.aef.2019.93.389.401

22


https://doi.org/10.1002/9781118390443.ch2
https://stec.univ-ovidius.ro/html/anale/ENG/cuprins%20rezumate/volum2012p1.pdf
https://doi.org/10.18488/journal.aefr.2019.93.389.401

