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Abstract. This study investigates the impact of liquidity risk on the performance
of commercial banks in Taiwan during the COVID-19 pandemic and assesses the
effectiveness of government policies in mitigating financial instability. Drawing
on empirical data from the fourth quarter of 2019 to the fourth quarter of 2022,
this study utilizes key financial indicators—including return on assets (ROA),
return on equity (ROE), and net interest margin (NIM)—to examine the relation-
ship between liquidity risk and bank performance using multiple regression anal-
ysis. The findings suggest that the Taiwanese government’s policy interventions
played a pivotal role in mitigating the adverse effects of heightened liquidity risk
resulting from the surge in liquidity demand during the pandemic. These policies
effectively averted a liquidity crisis within the financial system, thereby bolster-
ing financial stability in Taiwan’s banking sector throughout the COVID-19 pan-
demic.
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Introduction

Research Background and Rationale

The outbreak of COVID-19 in late 2019 had a devastating impact on the global econ-
omy. During the pandemic, social distancing measures and lockdowns caused a severe
decline in economic activity, leading to a sharp increase in liquidity demand from busi-
nesses and individuals alike. This unprecedented financial strain presented substantial
challenges to the banking sector [1, 2].

In response to the crisis, the Taiwanese government introduced a series of fiscal and
monetary measures during the initial phase of the pandemic. These measures encom-
passed financial relief programs, loan provisions, interest rate reductions, and expan-
sionary monetary policies, all designed to ease the urgent liquidity constraints faced by



businesses and individuals. Through these actions, the government aimed to mitigate
liquidity pressures on the banking sector while concurrently sustaining economic sta-
bility.

1.2 Research Aim and Objectives

During the COVID-19 pandemic, global financial markets faced significant pressure,
and the banking sector, marked by high risk, regulatory requirements, and sensitivity
to economic changes, played a key role within the economic system. In response, the
Taiwanese government adopted fiscal and monetary policies to mitigate liquidity risks
and capital pressures on the banking sector. However, the effectiveness of these policies
in reducing liquidity risks and improving the performance of the banking sector has yet
to be empirically verified. This study aims to:

1. Examine the role of liquidity risk in maintaining the stability of the banking sector

and financial markets.

2. Analyze the effect of liquidity risk on the operational performance of banks dur-

ing the COVID-19 pandemic.

3. Assess the effectiveness of the Taiwanese government's fiscal and monetary pol-

icies in alleviating liquidity pressures on banks during the pandemic.

2 Literature Review

This study integrates the research findings of domestic and international scholars on
liquidity risk, banking performance, and policy interventions to establish the theoretical
foundation for the study.

2.1  The Definition and Significance of Liquidity Risk

Liquidity risk refers to the risk that a bank cannot obtain sufficient funds in a timely
manner and at a reasonable cost, which critically impacts the bank's daily operations
and financial stability. According to the Basel Committee on Banking Supervision
(BCBYS), liquidity risk primarily arises from the mismatch between assets and liabilities
[3, 4]. The operation of modern banks heavily depends on liquidity creation, but exces-
sive reliance on liquidity can exacerbate risks [5]. Liquidity risk can negatively affect
bank performance by decreasing asset values and increasing funding costs.

Ahamed [6] found in his study of Bangladeshi banks that bank size and inflation are
negatively correlated with liquidity risk, while the capital adequacy ratio and loan-to-
asset ratio are positively correlated with liquidity risk. The COVID-19 pandemic has
severely impacted the global economy and the banking sector. Xiazi and Shabir [2]
showed that the pandemic adversely affected the operational performance of banks,
particularly smaller banks with insufficient capital.



2.2 The Role of Fiscal and Monetary Policies in Government

Drawing from the painful experiences of the 2003 SARS outbreak and the 2008 global
financial crisis, the Taiwanese government, in collaboration with the professional judg-
ment of the central bank, quickly recognized the impact of the COVID-19 pandemic on
Bills and Credit Instruments in February 2020 and promptly implemented responsive
[7]. In response to the pandemic’s effects, the central bank analyzed the impact of large-
scale global monetary easing, interest rate cuts, and relief policies on the financial sys-
tem, while also focusing on their implications for fiscal stability, financial soundness,
and the economic environment. According to data from the Financial Supervisory Com-
mission Banking Bureau, domestic banks' specialized loan programs for small and me-
dium-sized enterprises (SMESs) increased the annual loan growth rate to SMEs from
9.2% on April 1, 2020, to 11.2% by December 31, 2021.

This demonstrates that the government’s relief loans and credit guarantee mecha-
nisms enhanced SMEs' access to capital, thereby reducing the risk of operational dis-
ruptions due to funding shortages during the COVID-19 period. During the loan issu-
ance process, banks ensured asset quality through prudent risk assessments and capital
allocation, further enhancing the stability of the financial system [8]. Meanwhile, the
growth in loans also contributed to banks' interest income, maintaining the overall per-
formance of the banking industry. With the dual effects of policy support and active
lending by banks, SMEs were able to ease their financial burdens, ensure uninterrupted
operations, and, in turn, stabilize economic development.

3 Methodology

This study uses empirical data from commercial banks in Taiwan to examine the impact
of liquidity risk on banking performance during the COVID-19 pandemic in 2019, fol-
lowing the government's fiscal and monetary policy interventions. This study also as-
sesses the effectiveness of these policy interventions. Through quantitative analysis,
this study aims to provide policymakers and financial institutions with a foundation for
optimizing future financial stability policies. The following sections will present the
research subjects, data sources, variable definitions, research models, and empirical
methods.

3.1 Research Subjects and Data Sources

This study selects domestic commercial banks in Taiwan as its research subjects. The
financial data used in this research is sourced from the Taiwan Economic Journal (TEJ),
the Directorate General of Budget, Accounting and Statistics, Executive Yuan, and the
Republic of China Statistical Information Network. The research sample spans from
Q4 of 2019 to Q4 of 2022, including quarterly data for a total of 13 quarters for evalu-
ation and analysis. Domestic banks, as defined by the Financial Supervisory Commis-
sion (FSC) of Taiwan, include a total of 38 domestic banks in the study sample. How-
ever, due to missing data from some banks during the study period, challenges were



encountered in executing the research methodology. After excluding the banks with
missing data, the final sample consists of 28 domestic banks.

The main variables in this study are categorized into three types: dependent, inde-
pendent, and control variables.

1.

Dependent Variable (Banking Performance):

® ROA (Return on Assets): Measures a bank's ability to generate profits
from its assets.

®  ROE (Return on Equity): Assesses how efficiently a bank utilizes share-
hold er equity to generate returns.

®  NIM (Net Interest Margin): Measures a bank’s profitability from inter-
est-earning activities.

Independent Variables (Liquidity Risk Indicators)

®  Net Worth-to-Assets Ratio (NA): Measures the proportion of a bank’s
equity relative to its total assets, indicating financial stability.

®  Capital Adequacy Ratio (BIS): Evaluates a bank’s capital adequacy by
comparing its capital to risk-weighted assets, ensuring compliance with
regulatory standards.

®  Loan Loss Reserve (LLRL): Denotes the provisions allocated by a bank
to cover potential loan defaults, acting as a financial buffer.

®  Loan Loss Reserve Coverage Ratio (LLRC): Measures the sufficiency
of loan loss reserves in relation to non-performing loans, reflecting a
bank’s capacity to absorb credit losses.

®  Non-Performing Loan Ratio (NPL): Represents the percentage of loans
that are classified as non-performing, acting as a key indicator of credit
risk.

®  Savings-to-Loans Ratio (SLR): Measures the proportion of savings de-
posits allocated for lending, indicating a bank’s liquidity management
efficiency.

®  Liquid Reserves Ratio (LIQ): Evaluates the proportion of a bank’s liquid
assets relative to total deposits, reflecting its short-term liquidity posi-
tion.

®  Liquidity Coverage Ratio (LIQC): Ensures that a bank holds sufficient
high-quality liquid assets to endure short-term liquidity shocks.

According to the Basel Committee on Banking Supervision (BCBS), banks

must maintain sufficient liquidity to withstand stress scenarios for at least 30

calendar days without encountering liquidity risk. During this period, it is an-

ticipated that either the bank's management or regulatory authorities will take

appropriate measures to address any emerging issues [9]. When combined with

the aforementioned variables, this framework contributes to a comprehensive

evaluation of a bank's operational stability and risk management capabilities.

Control Variables:

The 10-year government bond yield (TB10) and money supply (M2) are in-

cluded as control variables to mitigate the effect of macroeconomic variables

on the model's outcomes. This enables a more accurate evaluation of the effects

of the primary variables on banking performance.



3.2 Research Model

The data collection method in this study integrates cross-sectional data with time-series
statistical analysis. Model fit statistics are used, with the Akaike Information Criterion
(AIC) and Bayesian Information Criterion (BIC) being the most appropriate test meth-
ods.

Based on the research framework, this study employs regression analysis to test the
hypotheses. The dependent variables in the regression analysis are ROA, ROE, and
NIM, while the independent variables consist of NA, BIS, LLRC, LLRL, NPL, LIQ,
LIQC, and SLR. Furthermore, TB10 and M2 are incorporated as control variables. The
regression equation for testing the main effects is shown below:

ROA, = By + BiNA, + B,BIS; + PsLLRC, + B4LLRL, + BsNPL, + BcLIQ,
+ B,LIQC, + BSLR, + Bo TB10, + B1oM2, + &1, t=1,.,13 (1)

ROE, = By + BiNA, + BoBIS, + BsLLRC, + B,LLRL, + BsNPL, + BoLIOQ,
+ B,LIQC, + BSLR, + Bo TB10, + B1oM2, + &5, t=1,.,13  (2)

NIM, = By + BiNA, + BoBIS, + BsLLRC, + B,LLRL, + BsNPL, + BcLIOQ,
+ B,LIQC, + BsSLR, + Bo TB10, + B1oM2, + €55, t=1,.,13  (3)

B_0:The intercept for each dependent variable;

B_1:The slope of the Net Worth-to-Assets Ratio(NA);
B_2:The slope of the Capital Adequacy Ratio(BIS);

B_3:The slope of the Loan Loss Reserve Coverage Ratio(LLRC);
B_4:The slope of the Loan Loss Reserve(LLRL);

B_5:The slope of the Non-Performing Loan Ratio(NPL);
B_6:The slope of the Liquid Reserves Ratio(LI1Q);

B_7:The slope of the Liquidity Coverage Ratio(LIQC);
B_8:The slope of the Saving Deposit Loan Ratio(SLR);
B_9:The slope of the 10-Year Government Bond Yield(TB10);
B_10:The slope of the Money Supply (M2);

&: The error term for each of the three regression equations, withi=1, 2, 3...13.
The error terms &, . €,and &;in the regression equations show autocorrelation, and

this study assumes that they follow an AR (1) process. Since the data are time-series,
SAS/STAT's PROC MIXED is used to capture autocorrelation.



4 Results and Discussion

Based on the empirical analysis results, government fiscal and monetary policy inter-
ventions significantly influence liquidity risk's impact on the operational performance
of commercial banks in Taiwan. According to the basic descriptive statistics, with a
sample size of 364 observations (as shown in Table 1), the standard deviations of ROA,
ROE, and LLRC exceed their means, indicating a higher level of dispersion and greater
distributional variation, suggesting increased volatility or variability. In contrast, the
standard deviations of NIM, NA, BIS, LLRL, NPL, LIQ, LIQC, SLR, TB10, and M2
are smaller than their means, suggesting lower dispersion, a more concentrated distri-
bution, and smaller differences between values. These conditions are typically consid-
ered more stable and predictable. When loan recoveries are challenging, a bank’s ability
to maintain stability through effective fund management directly affects its operational
performance and market confidence.

Table 1. Descriptive Statistics.

Variable Designations Mean SD Min Max

ROA 0.0984 0.2181 -1.5300 2.0100
ROE 1.2468 2.2691 -11.2500 15.2200
NIM 0.2738 0.0828 -0.6000 0.6200
NA 7.6709 1.9453 4.9300 14.7600
BIS 14.6820 1.3681 12.1100 20.5700
LLRC 1134.0149 1780.4881 133.4900 12646.3200
LLRL 1.3490 0.1751 0.9800 1.8800
NPL 0.2432 0.1725 0.0100 1.1200
LIQ 33.0259 14.1554 16.9700 98.0100
LIQC 147.0397 59.5150 100.2700 575.3000
SLR 70.4899 8.3151 43.0600 86.5300
TB10 0.6989 0.3659 0.3106 1.4063
M2 7.7123 0.0311 7.6617 7.7597

This study assesses the capital soundness, risk-bearing capacity, and ability of banks
to respond to liquidity pressure through the Capital Adequacy Ratio (BIS) and the Net
Worth-to-Assets Ratio (NA). As illustrated in Figure 1, the Capital Adequacy Ratio
(BIS) increased from 14.07% in 2019 to 14.7% in 2022. Notably, in 2021 and 2022,
the banking sector successfully passed stress tests, demonstrating its sufficient risk re-
silience to withstand sudden liquidity pressures and market fluctuations. This further
enhanced the stability of the financial system. The findings of this study indicate that
the selected risk indicators are significantly correlated with banking performance, and
that fiscal and monetary policy interventions by the government have indeed played a
regulatory role.
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Fig. 1. Capital Adequacy Ratio (BIS).

This study assesses the capital soundness, risk-bearing capacity, and ability of banks
to respond to liquidity pressure through the Capital Adequacy Ratio (BIS) and the Net
Worth-to-Assets Ratio (NA). As illustrated in Figure 1, the Capital Adequacy Ratio
(BIS) increased from 14.07% in 2019 to 14.7% in 2022. Notably, in 2021 and 2022,
the banking sector successfully passed stress tests, demonstrating its sufficient risk re-
silience to withstand sudden liquidity pressures and market fluctuations. This further
enhanced the stability of the financial system. The findings of this study indicate that
the selected risk indicators are significantly correlated with banking performance, and
that fiscal and monetary policy interventions by the government have indeed played a
regulatory role.

5 Conclusion

This study examines the effect of liquidity risk on the operational performance of com-
mercial banks in Taiwan and assesses the moderating role of government fiscal and
monetary policies during the COVID-19 period. Based on empirical data from Taiwan-
ese commercial banks between Q4 2019 and Q4 2022, the liquidity risk indicators cho-
sen for this study show a high degree of correlation. The findings reflect the effective-
ness of liquidity risk management by banks during the pandemic, emphasizing their
agile responses to overall economic conditions and policy changes. As a result, banks
should continue to focus on these indicators when formulating liquidity management
strategies to enhance their ability to manage uncertainties and financial pressures in the
future. During the pandemic, banks, in accordance with government policies, released
more funds to meet the financial needs of businesses and individuals. The empirical
results indicate that, in the short term, this alleviated liquidity pressures. To maintain
high liquidity, the operational performance of banks was temporarily affected.



However, net interest income continued to generate revenue for banks, especially with
the solid performance of the capital adequacy ratio, which reflected the banking sys-
tem's robust risk resistance under policy intervention. Therefore, the government's fis-
cal and monetary policies successfully mitigated liquidity risk pressures on banks and
prevented liquidity crises that could lead to bank runs and subsequent bank failures,
ensuring the stability of the financial system and the smooth operation of markets.
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