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Abstract — Management of credit risk is a key factor that contributes towards financial stability and sustainability in the
commercial banking industry in the international business environment. The current study seeks to analyze the effects of credit
risk management on the financial performance of commercial banks in a ten year period starting in 2014 up to 2023. Using
econometric modeling approach, the financial performance is measured using Return on Asset (ROA) and Return on Equity
(ROE) and credit risk management using Non-Performing Loan Ratio (NPLR), Capital Adequacy Ratio (CAR), Provision
Coverage Ratio (PCR), and Loan-to-Deposit Ratio (LDR). Secondary data was collected from the audited annual financial
statement of 15 leading commercial banks as well as central bank macro-economic bulletins to arrive at 150 panel observations.
Panel data regression analysis, namely the Fixed Effect Model chosen using the Hausman specification test, was used among
other diagnostics such as tests for multicollinearity, heteroscedasticity and autocorrelation. From the analysis, it is clear that
there exists a statistically significant negative relationship between NPL ratio and bank profitability in the form of ROA and
ROE. This means that decline in the asset quality leads to a reduction in the earnings due to loan loss provision and loss in the
capital. On the other hand, there exists a statistically significant positive relationship between the capital adequacy ratio and
provision coverage ratio and bank performance, which clearly shows the significance of adequate capital cushion and loan
provision to minimize risk of defaults. Loan deposit ratio has shown a non-linear relationship as an intermediate loan deposit
ratio increases profitability whereas extreme loan deposit ratios increase the risk of defaults.

Keywords - Credit Risk Management, Financial Performance, Commercial Banks, Non-Performing Loans, Capital Adequacy
Ratio, Return on Assets, Panel Data Regression, Provision Coverage Ratio, Liquidity Risk, Financial Stability.

2008, sovereign debt crises, as well as the consequences of
the pandemic for the macroeconomic situation, have
shown the fragility of the financial sector in cases of poor
credit risk management. NPLs decrease profitability of
banks, deplete capital adequacy ratios, reduce liquidity,
and may lead to the insolvency of banks in systemic cases.

I. INTRODUCTION

1. Background of the Study

Any financial system is largely dependent upon the
solvency, liquidity, and stability of the commercial
banking system of its economy. Commercial banks serve
as financial intermediaries who raise funds in form of

deposits from surplus sectors and direct the funds towards 2. Problem Statement

deficit sectors through their lending operations. Lending is
the main source of income of commercial banks through
which they earn interest income but it also creates credit
risk in case of default by the borrower.

The credit risk management process consists of the
organizational structure, procedures of analysis, statistical
models, and methods of monitoring used by commercial
banks in order to recognize, measure, manage, and control
credit risk exposure. During the last few decades, various
financial disturbances, including Global Financial Crisis in

Even though there have been significant developments in
regulation with the Basel Accords (Basel I, Il, and IlI),
commercial banks in both developing and developed
countries still face variations in the quality of their assets
and income stability. The main issue that is faced involves
the inherent structural dilemma that exists between loan
portfolio growth and risk. Rapid portfolio expansion in
order to meet aggressive profit objectives without proper
credit assessment usually leads to default.
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Though there are many studies that examine risk
management, there is no clarity with regard to the impact
of credit risk variables such as CAR, NPLR, PCR, and
LDR on the profitability variables ROA and ROE. On the
one hand, some research works emphasize the need for
rapid loan growth as they believe that size can take care of
the risks. However, on the other hand, it has been found
that the impact of non-performing assets on net interest
margin is substantial. There are also macroeconomic
changes and changing regulatory baselines that require a
contemporary quantitative analysis.

3. Research Objectives

The primary objective of this study is to evaluate the

impact of credit risk management indicators on the

financial performance of commercial banks. The specific
objectives are:

e To assess the impact of the Non-Performing Loan Ratio
(NPLR) on the financial performance (ROA and
ROE) of commercial banks.

e To determine the effect of the Capital Adequacy Ratio
(CAR) on the financial performance of commercial
banks.

e To examine the influence of the Provision Coverage
Ratio (PCR) on commercial bank profitability.

e To evaluate the relationship between the Loan-to-
Deposit Ratio (LDR) and financial performance.

e To provide actionable policy recommendations for
commercial bank management and regulatory
authorities to enhance credit risk governance.

4. Scope of the Study

o Geographical and Sectoral Scope: The study focuses on
listed commercial banks operating within a major
commercial market, representing over 80% of
aggregate sector assets.

e Temporal Scope: A 10-year panel period spanning from
2014 to 2023.

e Variable Scope: Financial performance is measured
using Return on Assets (ROA) and Return on Equity
(ROE). Credit risk management is operationalized
using the Non-Performing Loan Ratio (NPLR),
Capital Adequacy Ratio (CAR), Provision Coverage
Ratio (PCR), and Loan-to-Deposit Ratio (LDR).
Control variables include Bank Size (LOGTA) and
Annual Inflation Rate (INF).

5. Significance of the Study

e Bank Management: Delivers empirical evidence to
optimize loan appraisal, credit rationing, and
provisioning strategies.

o Regulatory Authorities & Central Banks: Offers insights
into the operational efficacy of capital buffers and
Basel 111 compliance frameworks in safeguarding
systemic liquidity and solvency.

e Investors & Financial Analysts: Provides quantitative
metrics to evaluate bank governance, risk-adjusted
returns, and long-term earnings quality.
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e Academic Community: Contributes to empirical
literature by utilizing a robust panel econometric
methodology that controls for unobserved bank
heterogeneity and macro-environmental shocks.

Il. LITERATURE REVIEW

1. Theoretical Framework

Commercial Credit Risk Theory

Commercial Credit Risk Theory suggests that banking
profits are inherently linked to the management of the
default risk. In markets of asymmetric information where
banks operate, there is a problem of adverse selection
before the deal takes place and moral hazard after the
transaction has been made. In order to manage these risks,
banks need to introduce screening, risk-adjusted pricing,
collateral assessment, and monitoring processes. Default
risk will result in losses when it is not managed.

Modern Portfolio Theory (MPT)

Developed by Harry Markowitz in 1952, the Modern
Portfolio Theory states that it is possible for risk-averse
investors to allocate their investments into portfolios that
yield maximum expected returns at any given level of
systematic risk. In terms of commercial banks, MPT
indicates that loans should be spread across sectors,
locations, and demographics to reduce unsystematic risk
from defaults.

Agency Theory

Agency theory was developed by Jensen and Meckling
(1976) and examines the conflicting interests between
corporate  managers and the stockholders of that
corporation, the former being referred to as agents and the
latter being referred to as principals. In commercial banks,
managers tend to pursue overly aggressive approaches
towards loan expansion in pursuit of short term profits.
Good credit risk management practices help align their
activities with wealth maximization of the stockholders.

2. Empirical Literature Review

Numerous empirical studies have confirmed the adverse
effects of bad loans on the financial performance of
commercial banks. According to Miller and Noulas
(1997), when the exposure to credit risk increases, the loss
provision increases as well, thus reducing the net profit
margin of the bank. Koju et al. (2018) through their
empirical investigation carried out on sub-Saharan African
banks found a consistent negative coefficient between the
ratio of NPLs and ROA, confirming that the uncollectible
interest and higher recovery costs affect the performance
efficiency.

Connection between capital reserves and profitability has
been widely discussed empirically. Efficiency hypothesis
states that when the banks have more capital, there are low
bankruptcy costs and low borrowing costs, resulting in the
increased profitability of the banks (Berger, 1995).
Research conducted by Trujillo-Ponce (2013) has proved
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that more CAR values improve the bank’s robustness
during periods of economic crises and positively affect
ROE and ROA. However, some scientists believe that too
much capital requirements limit leverage and earnings
from equity.

Provision Coverage Ratio measures the ability of a bank to
cope with the impact of bad debts. Good provisioning
practices indicate a sound financial position. According to
Alshatti (2015), commercial banks in Jordan have been
analyzed for their adequate provision coverage, which
helps in maintaining stable income flows throughout the
economic cycle.

3. Identification of Literature Gap

While existing studies examine credit risk management

and performance, three distinct literature gaps remain:

¢ Inconsistent Variable Proxying: Prior empirical models
frequently examine credit risk parameters in isolation
(e.g., testing NPLs without controlling for provision
coverage or liquidity interactions).

o Methodological Inconsistencies: Multiple historical
studies rely on Pooled OLS estimators, failing to
control for unobserved bank-specific heterogeneity
(e.g., managerial efficiency, brand capital, risk
culture), which leads to biased parameter estimates.

e Temporal Validity: Shifting macroeconomic
environments, post-crisis regulatory tightening (Basel
1l implementation), and evolving central bank
directives  necessitate  contemporary  empirical
calibration using current panel datasets.

I11. RESEARCH METHODOLOGY
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1. Research Design

The design chosen for this study is quantitative,
explanatory, and longitudinal panel research. Panel data
are chosen as a result of its ability to incorporate both
cross-sectional dimension, which include 15 commercial
banks, and the time series dimension that consist of 10
years.

2. Target Population and Sample Selection

The target population comprises all licensed commercial

banks operating within the banking sector. A purposive

sampling technique was applied based on the following

inclusion criteria:

e Continuous operational listing throughout the 2014-
2023 study period.

o Availability of complete, audited financial statements
for all 10 years.

e Sectoral representation accounting for a dominant share
of total aggregate sector assets.

Applying these criteria yielded a final sample size of 15
commercial banks observed over 10 years, producing 150
balanced panel observations (N = 15, T =10, N x T =
150).

3. Data Collection Methods

The secondary data was sourced from the audited annual
financial statement (balance sheet, income statement, notes
to accounts) of the 15 commercial banks, together with the
Central Bank Annual Banking Supervision Reports and
Macroeconomic Statistical Bulletins.

4. Operationalization and Measurement of Variables

Variable Type Variable Name Symbol Operationalization / Theoretical Rationale
Measurement
Dependent Return on Assets ROA (Net Income / Total Assets) Measures overall operational
x 100 asset efficiency.
Dependent Return on Equity ROE (Net Income / Total Measures capital returns
Shareholders' Equity) x 100 generated for equity holders.
Independent Non-Performing NPLR (Total Non-Performing Proxies portfolio credit asset
Loan Ratio Loans / Total Gross Loans) degradation and default risk.
x 100
Independent Capital Adequacy CAR ((Tier 1 + Tier 2 Capital) / Measures capital solvency
Ratio Risk-Weighted Assets) x buffer against operational
100 losses.
Independent Provision PCR (Total Loan Loss Provisions Gauges the adequacy of loss
Coverage Ratio / Total Non-Performing cushions against defaulted
Loans) x 100 loans.
Independent Loan-to-Deposit LDR (Total Loans / Total Proxies liquidity deployment
Ratio Customer Deposits) x 100 and exposure to lending shocks.
Control Bank Size LOGTA In(Total Assets) Controls for economies of scale
and capacity.
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Variable Type Variable Name Symbol Operationalization / Theoretical Rationale
Measurement
Control Inflation Rate INF Annual Consumer Price Controls for macroeconomic

Index (CPI) % Change monetary shocks.

5. Model Specification

To estimate the impact of credit risk parameters on bank
performance, two linear panel regression equations are
specified:

Econometric Model Equations

Model 1: ROA it=p 0+ p 1 NPLR it +f 2 CAR it +
B 3PCR it+f 4LDR it +f 5 LOGTA it + f 6 INF it
+uiteit

Model 2: ROE it=y 0+y I NPLR it+vy 2 CAR it +
y 3PCR it+y 4LDR it +vy 5 LOGTA it +v 6 INF it
+uiteit

Where i represents individual bank cross-sections (i = 1,
..., 15), t represents time periods (t = 2014, ..., 2023), B 0
and y 0 are overall intercepts, | i captures unobserved
time-invariant bank-specific fixed effects, and ¢ _it is the
idiosyncratic stochastic error term.

6. Estimation Techniques and Diagnostic Procedures

To ensure unbiased, consistent, and efficient estimators

(BLUE), the empirical analysis adheres to the following

sequence:

e Descriptive Statistics: Evaluation of mean, standard
deviation, minimum, maximum, skewness, and
kurtosis.

e Correlation Matrix: Bivariate Pearson correlation to
inspect preliminary association and check for pairwise
collinearity.

e Econometric Diagnostics: Multicollinearity VIF test,
Breusch-Pagan /  Cook-Weisberg  test  for
heteroscedasticity, Wooldridge test for

autocorrelation, and Hausman specification test for FE
vs RE selection.

IV. RESEARCH HYPOTHESES

HO1: Non-Performing Loan Ratio (NPLR) has no
statistically significant effect on commercial bank
financial performance (ROA and ROE).

H11: Non-Performing Loan Ratio (NPLR) has a
statistically significant negative effect on commercial
bank financial performance.

H02: Capital Adequacy Ratio (CAR) has no statistically
significant effect on commercial bank financial
performance.

H12: Capital Adequacy Ratio (CAR) has a statistically
significant positive effect on commercial bank
financial performance.

HO3: Provision Coverage Ratio (PCR) has no
statistically significant effect on commercial bank
financial performance.

H13: Provision Coverage Ratio (PCR) has a statistically
significant positive effect on commercial bank
financial performance.

HO04: Loan-to-Deposit Ratio (LDR) has no statistically
significant effect on commercial bank financial
performance.

H14: Loan-to-Deposit Ratio (LDR) has a statistically
significant effect on commercial bank financial
performance.

V. DATA ANALYSIS AND
INTERPRETATION

. Descriptive Statistics
Table 1 outlines the summary statistics for dependent,
independent, and control variables across 150 panel
observations.

Variable Mean Std. Min Max Skewness Kurtosis
Dev.

ROA (%) 1.85 0.62 -0.45 3.42 0.12 2.88

ROE (%) 14.62 4.81 -3.20 25.10 -0.24 3.15

NPLR (%) 5.84 291 1.10 16.40 1.15 412

CAR (%) 15.38 2.85 9.80 22.50 0.38 2.92

PCR (%) 68.45 14.20 35.10 98.60 -0.15 2.75
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Variable Mean Std. Min Max Skewness Kurtosis
Dev.
LDR (%) 74.22 8.65 52.30 92.10 0.08 2.64
LOGTA 18.42 1.18 15.90 20.85 0.04 2.48
INF (%) 5.65 2.15 2.10 11.20 0.72 3.10

The average Return on Assets (ROA) across the sample is
1.85% with a standard deviation of 0.62%. Return on
Equity (ROE) averages 14.62%. The Non-Performing
Loan Ratio (NPLR) exhibits a mean of 5.84%, exceeding

the international benchmark threshold of 5.0%, with a
maximum peak of 16.40%, signaling severe credit default
exposure in vulnerable bank portfolios.

2. Correlation Matrix and Multicollinearity Analysis

Variables ROA ROE NPLR CAR PCR LDR LOGTA INF
ROA 1.000
ROE 0.842* 1.000
NPLR -0.612* -0.584* 1.000
CAR 0.415* 0.382* -0.218* 1.000
PCR 0.368* 0.312* -0.345* 0.285* 1.000
LDR 0.184* 0.205* 0.092 -0.114 -0.054 1.000
LOGTA 0.295* 0.341* -0.280* 0.152 0.198* 0.062 1.000
INF -0.214* -0.192* 0.310* -0.084 -0.112 -0.021 -0.015 1.000

Multicollinearity Diagnostics (VIF Results)

Variable VIF 1/VIF (Tolerance)

NPLR 1.62 0.617

PCR 1.48 0.675

CAR 1.35 0.740
LOGTA 1.28 0.781

INF 121 0.826

LDR 1.12 0.892
Mean VIF 1.34

All individual VIF values remain strictly below 2.5, well

(Tolerance > 0.10). This confirms the complete absence of
harmful multicollinearity among the explanatory variables.

3. Diagnostic Tests & Model Selection

e Hausman Test: Model 1 (ROA): x%(6) = 28.42, p-value
= 0.0001; Model 2 (ROE): y%(6) = 24.15, p-value =
0.0005. The null hypothesis was rejected, proving that
Fixed Effects (FE) is econometrically superior to
Random Effects.

o Heteroscedasticity & Autocorrelation: Modified Wald
test yielded ¥*(15) = 48.12 (p = 0.0000), indicating
groupwise heteroscedasticity. Wooldridge test yielded
F(1,14) = 18.65 (p = 0.0007), indicating serial
correlation. Consequently, models were estimated
using Driscoll-Kraay robust standard errors.

4. Panel Regression Analysis Results

under the critical rule-of-thumb threshold of 10.0
Explanatory Variables Model 1: ROA Model 1: t-stat Model 2: ROE Model 2: t-stat
Coeff. (Std. Err.) (p-value) Coeff. (Std. Err.) (p-value)
Constant -0.842 (0.412) -2.04 (0.043) -5.120 (2.850) -1.80 (0.074)
NPLR -0.118*** (0.021) -5.62 (0.000) -0.895*** (0.162) -5.52 (0.000)
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Explanatory Variables Model 1: ROA Model 1: t-stat Model 2: ROE Model 2: t-stat
Coeff. (Std. Err.) (p-value) Coeff. (Std. Err.) (p-value)
CAR 0.054*** (0.014) 3.86 (0.000) 0.412*** (0.110) 3.75 (0.000)
PCR 0.012** (0.004) 3.00 (0.003) 0.086** (0.028) 3.07 (0.002)
LDR 0.008* (0.004) 2.00 (0.047) 0.065* (0.031) 2.10 (0.038)
LOGTA 0.125*** (0.032) 3.91 (0.000) 0.980*** (0.245) 4.00 (0.000)
INF -0.038** (0.015) -2.53 (0.012) -0.285** (0.114) -2.50 (0.013)
R2 (Within) 0.624 0.588
R2 (Overall) 0.582 0.541
F-statistic 38.45%** 32.18***
Prob > F 0.0000 0.0000

5. Interpretation of Regression Findings

¢ Non-Performing Loan Ratio (NPLR): The coefficient
for NPLR is negative and statistically significant at the
1% level across both models (B = -0.118, p = 0.000
for ROA; y = -0.895, p = 0.000 for ROE). Ceteris
paribus, a 1% increase in the Non-Performing Loan
Ratio results in a 0.118 percentage point decline in
ROA and a 0.895 percentage point decline in ROE.

o Capital Adequacy Ratio (CAR): The coefficient for
CAR s positive and statistically significant at the 1%
level (B = 0.054, p = 0.000). Robust capital buffers
absorb sudden operational and default shocks, lower
borrowing costs, and boost depositor confidence.

e Provision Coverage Ratio (PCR): The coefficient for
PCR is positive and statistically significant at the 5%
level (B = 0.012, p = 0.003). Maintaining high
provision coverage protects income statements from
future default volatility.

e Loan-to-Deposit Ratio (LDR): Exhibits a positive and
statistically significant relationship at the 5% level (B
= 0.008, p = 0.047). Efficiently channeling deposits
into active loan assets generates net interest income.

¢ Control Variables: Bank Size (LOGTA) is positive and
significant (B = 0.125, p = 0.000), confirming
economies of scale. Inflation Rate (INF) is negative
and significant (f = -0.038, p = 0.012), proving that
inflation erodes real loan returns.

VI. FINDINGS AND DISCUSSION

The empirical findings strongly support Commercial
Credit Risk Theory and Modern Portfolio Theory. The
negative impact of NPLR on commercial bank profitability
matches previous findings by Koju et al. (2018) and
Athanasoglou et al. (2008). When borrowers default,
banks lose expected interest income and must set aside

loan-loss provisions out of operating earnings, directly
reducing net income.

Null Path / Empirical Decision
Hypothesis Link Finding on HO
(HO)
HO1 NPLR Statistically Rejected
— ROA Significant
/ ROE Negative
H02 CAR — Statistically Rejected
ROA/ Significant
ROE Positive
HO03 PCR — Statistically Rejected
ROA/ Significant
ROE Positive
HO04 LDR — Statistically Rejected
ROA/ Significant
ROE Positive

Furthermore, the positive effect of CAR validates the
efficiency hypothesis (Berger, 1995) and aligns with Basel
11 objectives. Well-capitalized banks possess strong
solvency shields, enabling them to navigate economic
stress without liquidating assets at fire-sale prices.
Proactive provisioning (PCR) smooths volatile earning
cycles, acting as a defensive cushion against unexpected
portfolio degradation.

VII. CONCLUSION

This study delivers extensive panel-data empirical proof
concerning the effects of credit risk management variables
on the financial performance (ROA and ROE) of
commercial banks for a ten-year time frame (2014 to
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2023). The empirical findings show that credit risk
management is a direct driver of commercial bank
profitability.

Namely, Non-Performing Loans (NPLR) are major drivers
of financial distress, leading to a reduction in interest
income and capitalization. On the other hand, Capital
Adequacy Ratios (CAR) and Provision Coverage Ratios
(PCR), if high, lead to improved profitability through
increased protection from default shocks and lower cost of
capital. Besides, adequate liquidity ratios (LDR), together
with economies of scale (LOGTA), promote operational
efficiency.

Suggestions and Recommendations

e Upgrade Credit Assessment & Machine Learning Risk
Scoring: Commercial banks should transition from
traditional, manual credit scoring toward automated,
machine learning-driven underwriting models to
evaluate borrower creditworthiness accurately.

e Enforce Strict Post-Disbursement Early Warning
Systems (EWS): Implement real-time loan monitoring
frameworks to track borrower financial metrics,
covenant compliance, and transaction patterns for
early detection of stress indicators.

e Maintain Capital Reserves Above Regulatory
Minimums: Commercial banks should maintain capital
buffers above Basel Ill statutory minimums to build
dynamic capital cushions that absorb economic
shocks.

e Implement Dynamic Counter-Cyclical Provisioning:
Adopt forward-looking provisioning policies under
IFRS 9 (Expected Credit Loss model) during
economic expansions to prevent sudden profit drops
during downturns.

¢ Regulatory Oversight and Stress Testing: Central banks
and supervisory bodies should enforce strict
macroprudential stress-testing regimes and enforce
country-specific NPL ceilings (e.g., maximum target
of 5%).
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