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Abstract

Thailand’s Central Bank implemented financial rehabilitation measures during the
COVID-19 pandemic to support individuals, businesses, and the banking sector. This study
examines the effects of these policies on the performance of Thai commercial banks listed in
the Stock Exchange of Thailand from 2017 to 2021. Using financial ratios and stock returns as
performance indicators, we find notable differences between indicators from before and during
the pandemic. Regression analysis revealed a negative correlation between the credit risk
reduction measure and return on equity, while a positive, though statistically weak, correlation
was also observed between this policy and stock returns. In contrast, the liquidity improvement
and debt repayment holiday measures showed limited effects. These findings provide insights
into the design and effectiveness of central bank policies during times of crisis.
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INTRODUCTION

The global response to COVID-19 involved strict lockdowns, essential for curbing the
virus, but with significant economic consequences. Industries such as hospitality, tourism, and
aviation were hit the hardest, facing cash flow disruptions and declining revenue. This
downturn led to rising unemployment, lower household income, and reduced savings,
contributing to a broader economic recession.

The banking sector, reliant on steady lending and timely repayments, faced major
challenges during the pandemic. As businesses struggled with declining revenue and closures,
households also experienced financial strain, affecting their ability to meet loan obligations.
The economic and social environment simultaneously increased the demand for financial
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support and new credit within the banking sector (Andersen et al., 2020; Buckley et al., 2021;
Guerrieri et al., 2020; Mojon et al., 2021; Sriring & Staporncharnchai, 2021; Thaitrakulpanich,
2020).

To mitigate the negative effects on businesses, households and banks, many central
banks introduced financial support and rehabilitation programs. While necessary, these
measures, such as interest rate adjustments and interest-only payment options, aimed at directly
assisting borrowers, likely had indirect effects on banks.

While previous studies, including Jorda et al. (2020), Karlsson et al. (2014), Kim et al.
(2020), and Phan et al. (2020), examined support programs and banking strategies during crises,
significant gaps remain. Specifically, an exploration into banks in emerging markets and how
these banks are influenced by various support programs, is still lacking.

This study attempts to address this gap by examining how central bank support and
rehabilitation programs affect the banking sector in emerging markets, using Thailand as an
exemplary case study. Given the Thai economy’s heavy reliance on hospitality, the pandemic
severely impacted its economy. In response, the Bank of Thailand (BOT) introduced various
financial support programs to aid borrowers. This study evaluates the performance of 11 Thai
banks listed in the Stock Exchange of Thailand (SET) before and during the pandemic, focusing
on the effects of BOT’s initiatives while taking each bank’s individual responses into account.

Our mean value comparison illustrates the differences in return on equity (ROE), return
on assets (ROA), net profit margin (NPM), and stock returns, across two periods: prior to and
during the pandemic. Regression analysis revealed more meaningful outcomes. Policies aimed
at reducing credit risk and promoting debt restructuring had more pronounced effects on ROE
and stock returns. In contrast, other interventions, such as liquidity support measures and debt
repayment holidays, yielded a limited impact.

Consequently, this study makes two key contributions. Academically, it advances the
existing literature on banking resilience during global crises by examining central bank
interventions in a crisis period. It provides empirical evidence on how policies such as credit
risk reduction, liquidity support, and debt repayment holidays influence key banking
performance metrics, including ROE, NPM, and stock returns.

However, bank performance is also shaped by internal factors. A bank’s size, capital
reserves, and operational strategies determine its financial stability. Globally Systemically
Important Banks (G-SIBs) maintained strong capital levels, managed credit risk effectively,
and kept non-performing loans (NPLs) low before the pandemic (Bitar & Tarazi, 2020).
Similarly, banks affiliated with the U.S. Federal Reserve System (and the U.S. Federal Deposit
Insurance Corporation) benefited from stable deposits, improved liquidity, and asset growth (A.
Andersen et al., 2020). By incorporating internal factors and strategic aspects of banks, our
analysis can more effectively isolate and distinguish the effects of central bank interventions
during a crisis on bank performance.

Beyond its academic contributions, this study offers practical insights for policymakers
and banking practitioners. It informs central bank policy design for economic downturns, and
helps commercial banks develop appropriate financial rehabilitation strategies and navigate
central bank policy measures aimed at crisis mitigation. These findings are particularly
important for emerging economies, equipping them with an improved understanding to support
effective navigation of future external shocks.

This paper is structured as follows. Section 2 reviews the literature on the effects of
central bank policies on commercial bank performance, key performance metrics during
normal and pandemic periods, and financial rehabilitation programs implemented
internationally. Subsequently, section 3 provides an overview of Thailand’s BOT-led
rehabilitation policies. Section 4 outlines the study’s hypotheses regarding the expected effects
of these policy measures. Section 5 describes the analysis methodology and data. Section 6
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presents the empirical findings and discussion. Section 7 offers directions for future research.
Section 8 concludes the paper with summary reflections and key policy implications.

LITERATURE REVIEW

Theoretical Foundations of Central Bank Policies and Commercial Bank Performance

A substantial body of research has demonstrated that central bank policies influence
commercial banks through mechanisms beyond traditional interest rate channels, including
credit supply constraints and financial frictions, which directly affect banks’ profitability and
valuation. Bernanke and Blinder (1988) introduced the credit view, proposing that monetary
policy impacts aggregate demand not only through interest rate adjustments but also by altering
banks’ loan supply. Building on this foundation, Bernanke and Gertler (1995) further
formalized the credit channel into two distinct mechanisms: the bank lending channel, focusing
on the capacity of banks to provide credit, and the balance sheet channel, emphasizing how
changes in borrowers’ net worth affect their access to external financing. Collectively, these
studies imply that expansionary monetary policy facilitates increased lending, reduces
perceived credit risk, and positively impacts key performance indicators such as ROA, ROE,
and stock prices.

Subsequent studies have offered theoretical refinement and empirical support. Gertler
and Kiyotaki (2010) utilized a general equilibrium framework to illustrate that financial shocks
decrease intermediary net worth, tighten leverage constraints, and consequently reduce credit
availability, asset prices, and bank profitability. Kashyap and Stein (1994) further showed that
banks’ responses to monetary tightening vary by size and balance sheet strength. In particular,
smaller and less liquid institutions with weaker balance sheets tend to contract loan supply
more sharply, limiting their capacity to generate income and undermining investor confidence.

Underlying these dynamics is the inherent fragility of the banking sector. Diamond and
Rajan (2006) highlighted the vulnerability of banks, which arises from their critical role in
liquidity transformation, particularly under contractionary monetary policy or credit
disruptions that reduce depositor confidence. In response, central banks play a vital role by
providing external liquidity to sustain bank stability. Freixas and Rochet (2008) expanded on
these insights by modeling how asymmetric information and coordination failures exacerbate
systemic risk. Their analysis underscored the importance of central banks’ prudential
regulation and lender-of-last-resort interventions in preventing lending disruptions and
preserving banks’ capital adequacy, ultimately safeguarding profitability and market value.

Collectively, these studies provide a unified theoretical framework for understanding
how central bank policies, through credit transmission, liquidity support, and macro-financial
interactions, shape commercial banks’ performance, stability, and valuation, particularly
during periods of economic or financial stress.

Bank Performance Metrics and Their Driving Factors: Normal Periods and the
Pandemic

Financial metrics such as ROE, ROA, and NPM, are typically recognized as key
indicators of bank performance (European Central Bank, 2010; Pennacchi & Santos, 2021). As
highlighted by Naceur and Omran (2011), higher ROE and ROA generally reflect a bank’s
stronger capacity to generate profits, which can, in turn, lead to higher stock prices. Stock
returns, therefore, also serve as a relevant indicator of bank performance.

Various factors, both internal and external, influence bank performance. The size of a
bank, its capital reserves, and operational strategies play a central role in determining its
financial health and thereby performance (Mirzaei, 2013). For instance, G-SIBs, because of
their strong capital levels, managed credit risks well, and had fewer NPLs before the COVID-
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19 outbreak. In the perspective of operational strategies, banks associated with the US Federal
Reserve System benefited from strengthening deposit bases and assets, as well as improved
liquidity (Anderson et al., 2020). Externally, macroeconomic elements such as inflation,
interest rate changes, and cyclical output, have also been identified as key drivers of bank
performance (Bourke, 1989; Chaudhry et al., 1995; Molyneux & Thornton, 1992).

However, the importance of these typical internal and external factors may vary across
situations. For example, during global pandemics, aspects that are often overlooked, such as
credit and liquidity risks, can become relevant (Berger & Bouwman, 2013). Typical internal
factors such as capital adequacy, liquidity, and bank size, may take on new importance. As
pointed out by Mirzaei and Mirzaei (2011), larger banks are generally more resilient in
weathering negative circumstances. Furthermore, elements such as non-performing financing
can also exacerbate poor bank performance in these challenging periods, as discussed by Ichsan
et al. (2021).

Financial Rehabilitation Programs During the COVID-19 Pandemic

During the COVID-19 pandemic, many countries introduced relief packages to assist
borrowers and indirectly support the banking sector (Ozili, 2022). These packages largely
targeted credit risk and liquidity concerns. For example, Indonesia prioritized interest rate
reductions and extended payment terms, while African nations such as Egypt and Nigeria
implemented debt repayment holidays (Disemadi & Shaleh, 2020).

These measures altered the liquidity and borrowing conditions, which were likely
reflected in changes in NPLs (Al-Romaihi et al., 2020), in turn influencing banks’ returns and
performance metrics. However, as noted by Demirgiic-Kunt et al. (2021), the effects of such
measures varied across banks.

Thailand’s Financial Rehabilitation Programs

The Thai Ministry of Finance (MOF) and BOT play critical roles in regulating
Thailand’s banking sector. The MOF oversees six specialized state-owned banks and has been
instrumental in introducing targeted measures through them, such as liquidity support programs
for low-rate loans, to mitigate the economic impact of the pandemic. In parallel, the BOT
supervises commercial banks and financial institutions, implementing three key financial
measures to address pandemic-related challenges.

These measures can be categorized into three policy groups, referred to throughout this
paper as PG1, PG2, and PG3. PGI1 focuses on debt restructuring to alleviate borrowers’
financial burdens. PG2 aims to enhance liquidity for struggling businesses, while PG3 provides
temporary debt repayment holidays to support both individuals and enterprises. Table 1
summarizes the specifics of these policies, offering a concise overview of the strategies
employed to stabilize the banking sector during the pandemic.

Table 1 BOT’s Policies Categorized by Their Objectives and Effects

Policy Essence of BOT’s Policy Policy Details
Credit Risk Reduction/Debt a.  Reduction of Principal and Interest Repayment
PG1 Reduction of Interest Rates

. b.
Restructuring c.  Extension of Debt Repayment Periods
a

PG2  Liquidity Improvement Increased Loan Offering

pG3 Debt Repayment a.  Principal and Interest Repayment Holidays
Holidays b.  Principal Repayment Holidays

Note: Authors’ arrangements and summary (Bank of Thailand, 2021a, 2021b, 2021c, and n.d.).
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Expected Effects of Policy Interventions on Bank Performance

Conceptually, PG1, by reducing borrowers’ repayment obligations, has the potential to
alleviate the burden of banks’ NPLs—an outcome generally regarded as positive. At the same
time, however, such a reduction in repayment obligations unavoidably diminishes banks’
income streams, which is naturally viewed less favorably. The overall effect of PG1 on banks’
performance is, therefore, theoretically ambiguous. We thus seek to determine its impact
empirically.

PG2 provides borrowers with additional credit that may be used to service existing
obligations, thereby potentially improving banks’ liquidity positions. However, the increased
credit risk due to the new lending may adversely affect bank performance. As with PG1, the
net effect of PG2 is theoretically indeterminate and thus worth empirical investigation.

PG3 involves a suspension of loan repayments. Similar in nature to PG1, this measure
leads to an inevitable decline in banks’ income streams, which negatively affects performance.
At the same time, loans granted repayment holidays—whether on principal alone or on both
principal and interest—may be excluded from classification as NPLs, which can be viewed as
favorable to bank performance. The overall impact of PG3 remains unclear.

In short, these three policy groups—PGl1, PG2, and PG3—present complex and
potentially conflicting implications for the financial performance of banks. While each policy
aims to support borrowers during times of crisis, their effects on a bank’s balance sheet, risk
profile, and income streams may vary. This study seeks to explore these critical issues by
examining how these policy groups influenced key bank performance metrics during the
COVID-19 pandemic.

RESEARCH METHODOLOGY AND MATERIALS

This study assesses the performance of commercial banks through key financial
ratios—ROE, ROA, NPM—and stock returns, with each capturing a distinct aspect of bank
performance. ROE measures how effectively a bank converts equity capital into profits, ROA
gauges profitability relative to total assets, and NPM indicates the proportion of revenue that
translates into net profit. Observing changes in these indicators between the pre-pandemic
period and the period during the pandemic may indicate the combined effects of COVID-19
and the policies of the Central Bank on bank performance.

Nonetheless, the observed changes reflect the combined impact of both the pandemic
and the policy interventions. To better untangle the effects of the pandemic from those of the
policy measures, a more robust strategy is required. In addition, banks exercise discretion in
selecting which policy intervention groups introduced by BOT to adopt. This choice-based
nature introduces further challenges in evaluating the effects of these policy initiatives,
particularly if the analysis relies solely on comparing key performance indicators before and
during the pandemic. To address these issues, regression analysis was employed, allowing a
more rigorous approach by controlling for other influencing factors and incorporating lag
variables to better identify the effects of the Central Bank’s intervention policies.

ROE, ROA, NPM, and stock returns, serve as dependent variables in the regression
models. The primary independent variables are dummy variables representing the three central
bank policy groups (see Table 1). To account for other factors influencing bank performance,
bank-specific characteristics and macroeconomic variables were also included.

Our sample comprised all commercial banks listed in the SET, totaling 11 institutions.
Data on ROE and ROA were collected from the BOT website (Bank of Thailand, 2022), while
stock prices were retrieved from the SET (Stock Exchange of Thailand, 2022). Stock returns
were subsequently computed from year-end figures. Macroeconomic data covering both the
pre-pandemic and pandemic periods were gathered from the World Bank (2022).
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The dataset was structured as panel data, estimating several regression specifications,
with the representative model expressed as:

perﬁ:t = a+ﬁ1.PGllt+ﬁ2-PGzlt+ﬁ3.PG3lt+Zy]-Zl]t+zgm.Emf+251.Dl+€lf
j m i

where perf;, isbank i’s performance measure in year t. PG1; isadummy variable indicating
whether bank i adopted the Central Bank’s policy group 1 in year t. PG2;, indicates adoption
of policy group 2 in year t, and PG3;, denotes adoption of policy group 3 in year ¢. We also
include Z;;, which captures bank i’s characteristic j in year ¢, and E,,, which represents
macroeconomic condition m inyear t,to account for the influences of these variables on bank
performance. Additionally, bank dummies (D;) were added, to control for idiosyncratic
differences in performance across banks. The disturbance term is &;.

The decision of whether, when, and which policy to adopt lies at the discretion of each
bank. This introduces a potential endogeneity concern, as causality may run in the reverse
direction—that is, from performance to policy adoption. Moreover, the effects of policy
adoption on bank performance may take time to materialize and be reflected in performance
measures. To address these concerns, lagged dummy variables of policy adoption were
incorporated in the regression model. The revised specification is written as:

perfiy = a+ By PGly_y+ B, PG2y_1 + B3 PG3;_4 +Zyj'zijt+zem'Emt+25i'Di+€it
i i

yi m

where PG1;,_, is a dummy variable indicating if bank i adopted the Central Bank’s policy
group 1 in year t—1. PG2;,_, indicates adoption of policy group 2 in year ¢ —1, and PG3;_,
denotes adoption of policy group 3 in year ¢ — 1.

RESEARCH RESULTS AND DISCUSSION

Mean Difference Comparison

Table 2 reports the results of the mean difference comparisons for the financial ratios
and stock returns of the 11 commercial banks between the pre-pandemic period (2017-2018)
and the first two years of the pandemic (2019-2020). The findings reveal statistically significant
changes in ROE, NPM, and stock returns across the periods.

The average ROE before the pandemic (M = 10.34, SD = 4.38) was significantly higher
than during the pandemic (M = 8.11, SD = 4.38) with a t-statistic of -2.6357 and a p-value of
0.0271. Similarly, NPM also declined from its pre-pandemic level (M =26.98, SD = 10.85) to
the pandemic period (M = 23.37, SD = 7.53), yielding a t-statistic of -1.9921 and a p-value of
0.0775. Furthermore, stock returns decreased significantly from a pre-pandemic average of
1.93% (SD = 1.35%) to -14.96% (SD = 1.16%) during the pandemic, with a t-statistic of
- 3.3528 and a p-value of 0.0085.

However, ROA shows no statistically significant difference between the two periods,
despite a slight increase in the mean from 2.96 (SD = 0.76) to 3.00 (SD = 0.89) during the
pandemic (t-statistic = 0.2551 and p-value = 0.8044).
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Table 2 Results of the Mean Difference Comparison

ROE ROA NPM Stock Return
Period Before During Before During Before During Before During
Mean 10.34 8.11 2.96 3.00 26.98 23.37 1.93% -14.96%
Standard 4.38 438 076 089 1085 753  1.35%  1.16%
Deviation
Pearson 0.8272 0.8763 0.8665 -0.0114
Correlation
t-Statistic -2.6357 0.2551 -1.9921 -3.3528

<

P(T'= .t) 0.0271** 0.8044 0.0775* 0.0085***
two-tail

Note: *10% significance level, **5% significance level, ***1% significance level. The
critical value for the two-tailed test is 2.2622.

The mean difference test highlights a shift in bank performance between the pre-
pandemic and pandemic periods. Indicators such as ROE, NPM, and stock returns, exhibit
significant changes. These shifts are closely associated with variations in net interest income,
overall earnings, and equity value.

ROE, which gauges a bank’s net income relative to total equity, is particularly sensitive
to changes in net interest income. As the pandemic led to a substantial drop in this income
stream, ROE inevitably deteriorated. The drop in ROE during the pandemic also parallels the
decline observed in NPM.

A key factor influencing net income is the provision for loan losses (PLL)—funds set
aside to cover potential losses from NPLs. Soaring PLL levels can significantly reduce a bank’s
reported net income. During the pandemic, elevated uncertainty surrounding economic
recovery, vaccine effectiveness, and the extent of governmental support, combined with
borrowers’ financial hardships, contributed to weaker loan demand. This, in turn, further
constrained bank revenues and negatively affected earnings performance. As a result, investor
confidence in the banking sector weakened following the onset of the pandemic. This is
reflected in the marked deterioration in stock returns between the two periods.

Regression Analysis and Results

Regression analysis was conducted to examine the relationship between ROE and the
three central bank policy groups. Table 3 presents the results. Column 1 reports estimation
results from the fixed-effects model, while Column 2 presents results from the random-effects
model. Both specifications incorporate a key bank-specific characteristic, bank size (measured
by the natural logarithm of total assets), and two macroeconomic indicators, (1) nominal gross
domestic product (NGDP), measured in current Thai baht value; and (2) inflation, measured
by changes in the consumer price index. In addition, both models control for bank-specific
effects through bank dummies and include a constant term.

The results shown in Columns 1 and 2 reveal a statistically significant negative
coefficient on the natural logarithm of total assets, suggesting that larger banks tend to have
lower ROE. To determine which regression model best fits the data, a Hausman test was
performed, yielding a chi-square statistic of 8.63. This result supports the use of the fixed-
effects model over the random-effects model at the 5% significance level.
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Table 3 Regression Results Evaluating Bank Performance via ROE

Model (1) FE® (2)RE*  (3)FE (4) FE (5) FE (6) RE (7) FE (8) FE
Variable ROE ROE ROE ROE ROE ROE ROE ROE
PG1 3.90** -3.12** -4,02* -2.54
(1.54) (1.40) (2.07) (1.95)

PG2 0.41 -0.91 0.23 0.48
(1.01) 1.27) (1.33) (1.35)

PG3 0.64 2.24 0.67 0.79
(1.60) (1.64) (2.07) (1.96)

Bank size -8.10*** -2 85** -0.45 -6.64**  -5.67** -1.85 -0.90 -5.92*
(2.03) (1.15) (2.51) (3.06) (2.51) (1.14) (2.86) (3.20)

-6.99 -1.83

NPLs/total loans (7.17) (7.34)
L -8.90 -4.88
Deposits/liabilities (6.32) (8.43)
NGDP 1.02* 0.80 0.24 1.21** 2.82%** 3. 24%** 0.97 2.11**
(0.57) (0.61) (0.51) (0.54) (0.86) (0.84) (0.96) (0.96)

Inflation 0.46 0.58 0.00 -0.31 -0.23 -0.37 1.27* 0.16
(0.39) (0.42) (0.35) (0.32) (0.45) (0.46) (0.62) (0.69)
Constant 160.55***  55.09** 15.86 143.00**  80.83 -5.16 12.03 110.02
(41.69) (25.16)  (49.63) (62.40) (58.01) (28.89) (59.55) (66.24)

Bank dummies Yes Yes Yes Yes Yes Yes Yes Yes

Observations 54 54 54 54 43 43 43 43
R-Squared 0.38 0.59 0.71 0.50 0.64 0.74

3FE refers to fixed effects. °RE refers to random effects.
Note: Standard errors are in parentheses. *10% significance level, **5% significance level, ***1% significance
level.

Three primary dummy variables—PG1, PG2, and PG3—were incorporated as shown
in Columns 3 and 4. PG1 captures the adoption of measures aimed at reducing credit risk or
facilitating debt restructuring. PG2 corresponds to liquidity-enhancing initiatives, while PG3
reflects the implementation of debt repayment holidays. These variables were applied
contemporaneously (in the current year), reflecting the timing of policy adoption and the
assumed materialization of their effects within the current year.

Column 4 refines the specification presented in Column 3 by including two additional
bank characteristics—the NPL ratio (NPLs to total loans) and the deposit ratio (deposits to total
liabilities), which serve to control for their respective effects on ROE. Both columns yield a
negative coefficient on PG1, indicating a consistent negative relationship between the credit
risk reduction policy and ROE. In contrast, the coefficients for PG2 and PG3 were not
statistically significant, suggesting that these policy groups did not have a discernable impact
on ROE.

To address the concerns about potential endogeneity arising from banks’ discretionary
adoption and the possibility of a time lag between policy implementation and its impact on
performance, lagged policy dummy variables were introduced in Columns 5 through 8. These
models follow the same structure as the regression specifications presented in Columns 1 to 4.
In both Columns 7 and 8, the lagged credit risk mitigation policy (PG1) continues to generate
anegative estimated coefficient, further reinforcing the observed negative relationship between
PG1 and ROE.

An important point to note from Table 1 is that the dataset used in the regression analysis
includes observations from the year 2021. However, the total number of observations is 54 in
Columns 1 to 4 and 43 in Columns 5 to 8, rather than the expected 55 or 44. This discrepancy
is due to the 2021 merger between TMB Bank and the banking subsidiary of Thanachart
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Capital, which resulted in the consolidation of their financial data for that year.

Table 4 examines the impact of policy variables on ROA, extending the analysis
presented in Table 3 by including an additional independent variable—the equity to assets
ratio—in Columns 4 and 8. This variable is introduced to control for capital structure, as equity
is not directly related to the dependent variable in the context of ROA. To determine the
appropriate model specification, Hausman tests were conducted to compare Columns 1 and 2,
which employed contemporaneous policy variables, as well as Columns 5 and 6, which used
lagged policy variables. The results of these tests support the use of the fixed-effects model
over the random-effects alternative.

Table 4 Regression Results Evaluating Bank Performance via ROA

Model (WFE (RE (FE (@A)FE (5FE (B)RE (/)FE  (8)FE
Variable ROA ROA ROA ROA ROA ROA ROA ROA
a1 095  -0.85 -0.25 -0.10
0.72)  (0.77) (1.18)  (1.25)
5G2 -0.07  -0.40 -0.43 -0.98
(0.48)  (0.70) 0.76)  (0.87)
5G3 018 045 0.24 0.77
(0.75)  (0.90) (1.18)  (1.26)

-3.41%*%*  -0.59** -1.48 -1.81 -3.85%**  0.50**  -3.74**  -4.44**

Bank size (0.83) (0.25)  (1.18) (1.68)  (123)  (0.24)  (1.63)  (2.05)
NPLs/total -1.30 -3.55
loans (3.94) (4.70)
Equity/ 3.49 -3.34
assets (8.84) (14.15)
Deposits/ -2.20 -6.53
liabilities (3.47) (5.40)
NGDP 0.19 0.07 -0.02 0.01 0.13 0.52 -0.03 -0.04
(0.23) (0.26)  (0.24)  (0.30) (0.42) (0.44)  (0.55) (0.61)
Inflation -0.12 -0.06 -0.24 -0.22 -0.10 -0.24 0.02 -0.14
(0.16) (0.18)  (0.16)  (0.17) (0.22) (0.24)  (0.36) (0.44)
Constant 70.55***  13.85**  34.12 41.81  80.49*** 4.74 80.89**  101.47**
(17.12) (6.44) (23.28) (34.26) (28.38)  (8.89)  (33.98)  (42.42)
Bank dummies Yes Yes Yes Yes Yes Yes Yes Yes
Observations 54 54 54 54 43 43 43 43
R-Square 0.28 0.40 0.42 0.29 0.30 0.36

Note: See Table 3. The Hausman tests for Columns 1 and 2 yielded a chi-square of 11.20, favoring the fixed-
effects model at the 1% significance level. For Columns 5 and 6, the chi-square was 8.11, also supporting the
fixed-effects model at the 5% significance level.

Strikingly, neither the contemporaneous nor the lagged policy dummy variables yielded
a statistically significant coefficient, suggesting that the three policy groups had no significant
influence on ROA. The regressions also revealed a negative relationship between bank size and
ROA, confirming the commonly observed pattern that larger banks tend to be less effective in
utilizing their total assets to generate net income compared to their smaller counterparts.

The results shown in Table 5, indicate the assessment of bank performance using the
NPM metric. Based on the Hausman tests conducted for Columns 1 and 2 as well as Columns
5 and 6, the random-effects model is rejected in favor of the fixed-effects model. The pattern
of results shown in this table closely resembles that reported in Table 4. The estimated
coefficients for the contemporaneous policy variables (Columns 3 and 4) and their lagged
counterparts (Columns 7 and 8) are not significantly different from zero, suggesting that the
three policy groups did not have a significant impact on NPM.
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Table 5 Regression Results Evaluating Bank Performance via NPM

Model (1)FE (@)RE (3)FE (4) FE (5)FE (B)RE (7)FE (8) FE

Variable NPM NPM NPM NPM NPM NPM NPM NPM

PG1 0.45 0.70 3.70 0.61
(25.30)  (27.08) (35.13)  (38.66)

PG2 3.07 -0.51 7.59 10.48
(16.66)  (24.51) (22.53) (26.84)

PG3 -2.47 -0.29 -4.36 -7.71
(26.23)  (31.71) (35.11)  (38.92)

Bank size -8.82 -2.35 -6.96 -3.02 27.82 -2.31 27.06 38.39
(26.83) (3.81) (41.29) (59.28)  (36.28) (4.70) (48.60)  (63.36)

NPLs/ -32.22 -0.18
total loans (138.80) (145.49)
Equity/ 156.54 133.11
assets (311.71) (438.14)
Deposits/ -10.18 64.83
liabilities (122.34) (167.09)

13.36* 13.93 13.24 11.89 23.38*  25.57* 25.85 2391

NGDP (754)  (8.85)  (8.38) (10.40) (12.34) (14.63) (16.34) (18.99)
nflation 090  -239  -091  -006  -422 698  -599  -3.32
(5.22)  (613) (5.68) (6.11)  (656)  (8.02)  (10.59) (13.74)
Constant 20  -1448  -388  -109.3 -9262  -3443  -950.5 -1223.6
(552)  (160) (815  (1207)  (837)  (258)  (1011)  (1313)
Bank dummies Yes Yes Yes Yes Yes Yes Yes Yes
Observations 54 54 54 54 43 43 43 43
R-Squared 0.09 009 010 013 014 015

Note: See Table 3. The Hausman tests yielded significant chi-square values: 18.13 for Columns 1 and 2 and 18.39
for Columns 5 and 6, favoring the fixed-effects model at the 1% significance level. Constants are reported with
one decimal point, while standard errors are rounded to whole numbers in all models.

Interestingly, the influence of bank size on NPM is less statistically pronounced than its
influence on ROE and ROA. Nonetheless, this relationship remains consistently negative
across all eight columns. In contrast, the regressions report a large and positive coefficient on
NGDP, suggesting that national output is positively associated with NPM.

The results shown in Table 6 display the investigation of the impact of policy adoption
on stock returns, which was calculated by comparing share prices at the beginning and end of
the same year. Consequently, 2021 data were excluded, reducing the number of observations
from 54 to 43. This data attrition prompted a refinement of the regression models. Notably,
when applying the same regression frameworks as those in Tables 3, 4, and 5, the regression
specifications in Column 1 and Column 5 were structurally identical, as are those in Columns
2 and 6. To avoid duplication, only six columns instead of eight are presented in Table 6. As in
previous tables, the Hausman test, applied to Columns 1 and 2, supports the use of the fixed-
effects model over the random-effects alternative.

The results shown in Columns 5 and 6 suggest that the credit risk reduction policy (PG1)
may have exerted a mildly favorable influence on stock returns. The estimated coefficients for
PG1 are positive and approach statistical significance at the 10% level, though they fall short
of typical thresholds. In contrast, the estimated coefficients for PG2 and PG3 are not
statistically distinguishable from zero, revealing no discernible effects on stock returns.

Interestingly, Columns 1 through 4 consistently report a statistically significant and
positive association between inflation and stock returns, corroborating the widely observed
pattern that stock prices tend to move in the same direction as the general price level in the
economy.
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Table 6 Regression Results Evaluating Bank Performance via Stock Return

Model (1) FE (2) RE (3) FE (4) FE (5) FE (6)FE
Variable SR? SR SR SR SR SR
PG1 10.92 13.45 25.40 27.14
(17.71) (19.22) (19.44) (21.44)
PG2 8.04 0.39 13.16 13.13
(10.60) (15.80) (12.49) (14.89)
PG3 6.08 13.66 -15.68 -15.25
(16.57) (20.72) (19.43) (21.58)
Bank size 58.17** -1.47 28.17 14.30 40.22 34.05
(22.04) (2.35) (28.65) (40.30) (26.89) (35.14)
-47.28 -17.81
NPLs/total loans (89.37) (80.69)
Equity/assets -49.96 -64.29
(229.76) (242.99)
Deposits/liabilities (1?)%‘12) (922'957)
NGDP -4.78 -11.25 11.65 13.62 6.08 7.18
(7.50) (7.32) (10.38) (12.04) (9.04) (10.53)
Inflation 11.65***  13.77*** 10.30** 9.99* 3.30 2.03
(3.99) (4.01) (3.81) (4.26) (5.86) (7.62)
Constant 1146** 198 -798 -487 -949 -832
(509) (129) (564) (814) (559) (728)
Bank dummies Yes Yes Yes Yes Yes Yes
Observations 43 43 43 43 43 43
R-Squared 0.41 0.53 0.54 0.52 0.52

SR stands for stock return.

Note: See Table 3. The Hausman test, comparing Columns 1 and 2, yields a chi-square value of 7.00, favoring
the fixed-effects model at the 5% significance level. The estimated constant and standard error are rounded to
whole numbers in all models.

In summary, the PG1 dummy, representing the credit risk reduction measure, exhibited
a negative correlation with ROE and a mildly positive correlation with stock returns. In
contrast, the liquidity enhancement measure (PG2) and the debt repayment holiday measure
(PG3) had no discernible impact across all four examined bank performance metrics.

Beyond the scope of financial rehabilitation programs, our findings indicate that larger
banks generally exhibited lower ROE and ROA, aligning with the commonly observed inverse
relationship between bank size and equity and between bank size and asset-based profitability.
Additionally, national output (NGDP) was positively associated with both ROE and NPM,
reinforcing the link between macroeconomic activity and bank performance. As expected,
inflation emerged as a key factor positively influencing stock returns.

FUTURE RESEARCH

While the present study offers initial empirical insights into the effects of central bank
support measures on commercial bank performance, future exploration could strengthen causal
identification by employing other advanced econometric strategies. In particular, adopting a
two-stage least squares approach or substituting instrumental variables for policy dummy
variables may help mitigate potential endogeneity concerns arising from policy self-selection
or reverse causality between policy adoption and performance outcomes.

Additionally, future investigations could utilize a difference-in-differences (DiD)
regression framework, a widely adopted method for evaluating the impact of policies. However,
the applicability of this technique is constrained in the present study due to the near-universal
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adoption of at least one category of financial rehabilitation measures among Thai commercial
banks, limiting the formation of a robust control group. Alternatively, scholars may consider
employing propensity score matching to construct a pseudo-comparison between policy-
adopting and non-adopting banks with comparable pre-intervention characteristics. Where
sufficient temporal and cross-sectional variation exists, a DiD framework, potentially
augmented by the matching method, could be implemented to generate credible counterfactuals
and capture heterogeneous treatment effects across bank and policy types.

These methodological extensions would contribute to a more comprehensive
understanding of the mechanisms through which central bank crisis-era interventions influence
commercial bank behavior and performance, particularly in emerging market contexts.

CONCLUSION

This study assessed the performance of 11 Thai banks before and during the COVID-
19 pandemic, examining the influence of central bank interventions. We observed changes in
ROE, NPM, and stock returns, between the pre-pandemic and pandemic periods. Regression
analysis revealed mixed outcomes regarding policy measures. Policies focused on credit risk
reduction or debt restructuring (PG1) were found to influence banks” ROE and stock returns,
although the direction of the effects varied across these performance metrics. In contrast, the
other two policy groups—Iiquidity improvement (PG2) and debt repayment holidays (PG3)—
showed limited impacts.

These findings highlight the importance of careful consideration by central banks in the
design and mechanisms of intervention when responding to crises. Tailoring policy instruments
to the specific vulnerabilities of commercial banks and the broader economy can enhance the
effectiveness of these instruments in supporting the banking sector during economic downturns.

The results provide actionable insights for banks in formulating strategies to engage
with central bank support programs during crises. Central bank policies targeting credit risk
reduction and debt restructuring appear more effective in sustaining bank profitability and
market performance. These findings are particularly relevant for emerging markets such as
Thailand, where financial systems may be more susceptible to external shocks. Bank
practitioners in these markets may draw on the evidence presented here to inform the selection
and implementation of support programs that promote financial resilience and desirable
performance outcomes.

REFERENCES

Al-Romaihi, M. A., Kumar, M., & Kumaraswamy, S. (2020). Macroeconomic Determinants
of Non-performing Loans: An Empirical Evidence from GCC Countries. 2020
International Conference on Decision Aid Sciences and Application (DASA), 1265-
1268. https://doi.org/10.1109/DASA51403.2020.9317293

Andersen, A. L., Hansen, E. T., Johannesen, N., & Sheridan, A. (2020). Consumer Responses
to the COVID-19 Crisis: Evidence from Bank Account Transaction Data. CEPR
Discussion  Papers  14809. Center for Economic Policy Research.
https://doi.org/10.2139/ssrn.3609814

Anderson, H., Chang, J-W., & Copeland, A. (2020). The Effect of the Central Bank Liquidity
Support during Pandemics: Evidence from the 1918 Spanish Influenza Pandemic.
Finance and Economics Discussion Series, 2020-050. Washington: Board of Governors
of the Federal Reserve System. https://doi.org/10.17016/feds.2020.050

Bank of Thailand. (2021a). Measures to Help Retail Debtors Affected by COVID-19. Retrieved

179



Sarina Preechalert, Vissnu Poommipanit, Wuttipong Sirichantranon, Dhanoos Sutthiphisal

from https://www.bot.or.th/covid19/Pages/content/retail/measures/default.aspx
Bank of Thailand. (2021b). Retrieved from
https://www.bot.or.th/Thai/FinancialInstitutions/Documents/640125_Measures.pdf
Bank of Thailand. (2021c). Retrieved from
https://www.bot.or.th/Thai/FinancialInstitutions/Documents/640125 _Infographic.pdf
Bank of Thailand. (2022). Retrieved from
https://www.bot.or.th/English/Statistics/FinancialInstitutions/BLS/Pages/default.aspx
Bank of Thailand. (n.d.). Financial Rehabilitation Measures to Support Business Recovery

Post-COVID-19. Retrieved from
https://www.bot.or.th/Thai/AboutBOT/Activities/Documents/230364_Jointstatement.
pdf

Berger, A. N., & Bouwman, C. H. S. (2013). How Does Capital Affect Bank Performance
during Financial Crises? Journal of Financial Economics, 109(1), 146-176.
https://doi.org/10.1016/j.jfineco.2013.02.008

Bernanke, B. S., & Blinder, A. S. (1988). Credit, Money, and Aggregate Demand. American
Economic Review, 78(2), 435-439.

Bernanke, B. S., & Gertler, M. (1995). Inside the Black Box: The Credit Channel of Monetary
Policy Transmission. Journal of Economic Perspectives, 9(4), 27-48.

Bitar, M., & Tarazi, A. (2022). A Note on Regulatory Responses to COVID-19 Pandemic:
Balancing Banks’ Solvency and Contribution to Recovery. Journal of Financial
Stability, 60, 101009. https://doi.org/10.1016/j.jfs.2022.101009

Bourke, P. (1989). Concentration and Other Determinants of Bank Profitability in Europe,
North America and Australia. Journal of Banking and Finance, 13(1), 65-79.
https://doi.org/10.1016/0378-4266(89)90020-4

Buckley, P., Barua, A., & Samaddar, M. (2021). The Pandemic Has Forced Corporate Debt
Higher: But is That a Bad Thing? Retrieved from
https://www2.deloitte.com/xe/en/insights/economy/issues-by-the-numbers/rising-
corporate-debt-after-covid.htmi

Chaudhry, M., Chatrath, A., & Kamath, R. (1995). Determinants of Bank Profitability.
American Journal of Business, 10(1), 41-46.
https://doi.org/10.1108/19355181199500005

Demirguc-Kunt, A., Morales, A., & Ruiz-Ortega, C. (2021). Banking Sector Performance
During the COVID-19 Crisis. Journal of Banking & Finance, 133, 106305.
https://doi.org/10.1016/j.jbankfin.2021.106305

Diamond, D. W., & Rajan, R. G. (2006). Money in a Theory of Banking. American Economic
Review, 96(1), 30-53.

Disemadi, H. S., & Shaleh, A. I. (2020). Banking Credit Restructuring Policy amid COVID-
19 Pandemic in Indonesia. Jurnal Inovasi Ekonomi, 5(3), 63-70.
https://doi.org/10.22219/jiko.v5i3.11790

European Central Bank. (2010). Beyond ROE — How to measure bank performance: Some

reflections. European Central Bank.
https://www.ecb.europa.eu/pub/pdf/other/beyondroehowtomeasurebankperformance2
01009en.pdf

Freixas, X., & Rochet, J.-C. (2008). Microeconomics of Banking (2nd ed.). MIT Press.

Gertler, M., & Kiyotaki, N. (2010). Financial Intermediation and Credit Policy in Business
Cycle Analysis. In B. M. Friedman & M. Woodford (Eds.), Handbook of Monetary
Economics (Vol. 3, pp. 547-599). Elsevier.

Guerrieri, V., Lorenzoni, G., Straub, L., & Werning, I. (2020). Macroeconomic Implications
of COVID-19: Can Negative Supply Shocks Cause Demand Shortages? American
Economic Review, 112(5), 1437-1474.

180



Effects of Central Bank Support Measures in COVID-19 on Commercial Banks’ Performance: Evidence from Thailand

Ichsan, R. N., Suparmin, S., Yusuf, M., Ismal, R., & Sitompul, S. (2021). Determinant of Sharia
Bank’s Financial Yusuf Performance during the Covid-19 Pandemic. Budapest
International Research and Critics Institute (BIRCI-Journal): Humanities and Social
Sciences, 4(1), 298-309. https://doi.org/10.33258/birci.v4il1.1594

Jorda, O., Singh, S. R., & Taylor, A. M. (2020). Longer-Run Economic Consequences of
Pandemics. Federal Reserve Bank of San Francisco Working Paper 2020-09.
https://www.frbsf.org/economic-research/files/wp2020-09.pdf

Karlsson, M., Nilsson, T., & Pichler, S. (2014). The Impact of the 1918 Spanish flu Epidemic
on Economic Performance in Sweden. An Investigation into the Consequences of an
Extraordinary Mortality Shock. Journal of Health Economics, 36, 1-19.
https://doi.org/10.1016/j.jhealeco.2014.03.005

Kashyap, A. K., & Stein, J. C. (1994). Monetary Policy and Bank Lending. In N. G. Mankiw
(Ed.), Monetary Policy (pp. 221-261). University of Chicago Press.

Kim, H., Batten, J. A., & Ryu, D. (2020). Financial Crisis, Bank Diversification, and Financial
Stability: OECD countries. International Review of Economics & Finance, 65, 94-104.
https://doi.org/10.1016/j.iref.2019.08.009.

Mirzaei, A. (2013). Bank Performance during the Financial Crisis 2007-2010. International
Journal of Business and Economics, 12(1), 27-44.

Mirzaei, A., & Mirzaei, Z. (2011). Bank-Specific and Macroeconomic Determinants of
Profitability in Middle Eastern Banking. Iranian Economic Review, 15(29), 101-128.
https://doi.org/10.22059/ier.2011.32725

Mojon, B., Rees, D., & Schmieder, C. (2021). How Much Stress Could Covid Put on Corporate
Credit? Evidence Using Sectoral Data. BIS Quarterly Review, 55-70.
https://www.bis.org/publ/qtrpdf/r_qt2103e.pdf

Molyneux, P., & Thornton, J. (1992). ‘Determinants of European Bank Profitability: A Note.
Journal of Banking and Finance, 16(6), 1173-1178. https://doi.org/10.1016/0378-
4266(92)90065-8

Naceur, S. B., & Omran, M. (2011). The Effects of Bank Regulations, Competition, and
Financial Reforms on Banks’ Performance. Emerging Markets Review, 12(1), 1-20.
https://doi.org/10.1016/j.ememar.2010.08.002

Ozili, P. (2022). COVID-19 in Africa: Socioeconomic Impact, Policy Response and
Opportunities. International Journal of Sociology and Social Policy, 42(3/4), 177-200.

Pennacchi, G. G., & Santos, J. A. C. (2021). Why do banks target ROE? Journal of Financial
Stability, 54, 100856. https://doi.org/10.1016/j.jfs.2021.100856

Phan, D. H. B., Narayan, P. K., Rahman, R. E., & Hutabarat, A. R. (2020). Do Financial
Technology Firms Influence Bank Performance? Pacific-Basin Finance Journal, 62,
2020-2021. https://doi.org/10.1016/j.pacfin.2019.101210

Sriring, O., & Staporncharnchai, S. (2021). Thai Households Struggle with Record Debt,
COVID-19 Increases Burden. Reuters. https://www.reuters.com/article/us-thailand-
economy-debt-idINKBN2BRORO

Stock Exchange of Thailand. (2022). Companies/securities info.
https://classic.set.or.th/set/commonslookup.do?language=en&country=US.

Thaitrakulpanich, A. (2020). 2 in 5 Thais Went in Debt Since Virus Struck, Report Says.
Khaosod English. https://www.khaosodenglish.com/news/business/2020/12/09/2-in-5-
thais-went-in-debt-since-virus-struck-report-says/

The World Bank. (2022). World Bank Open Data. https://data.worldbank.org/

181



