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Abstract 

Little attention has been paid to the role of central bank interest rate and monetary 

aggregates in influencing financial stability in good times. This study examines the impact of 

monetary policy on financial stability in good years. It focuses on the impact of three 

monetary policy tools on financial stability. The study used the median quantile regression 

method to analyze 22 countries during the 2011 to 2018 period – a period which isolates the 

shock from the COVID-19 pandemic and the shock from the global financial crisis. The 

financial stability indicator is the country-level bank nonperforming loans ratio. The monetary 

policy indicators are broad money growth, broad money to GDP ratio and the central bank 

interest rate, while controlling for the inflation rate, total unemployment rate, efficiency 

ratio, institutional governance quality and economic growth rate. The findings reveal that high 

central bank interest rates impair financial stability by increasing the bank nonperforming 

loans ratio in African countries and developing countries. In contrast, high central bank 

interest rates improve financial stability in developed countries and emerging market 

countries. Furthermore, higher broad money growth improves financial stability in European 

banks while broad money growth, broad money to GDP ratio and central bank interest rate 

do not have a significant effect on the NPL ratio of Asian banks. 
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1. Introduction 

After the 2007–2009 financial crisis, policymakers, economists and banking scholars began to 

pay attention to why the pre-crisis monetary policy frameworks did not address financial 

stability risks and the need for effective post-crisis monetary policy frameworks that address 

financial stability risks. Prior to the financial crisis, monetary policy frameworks were used to 

maintain price stability, macroprudential policy frameworks were used to address systemic 

risk and to prevent the buildup of financial imbalances in the financial system, while micro 

prudential policy frameworks were used to maintain the stability of individual financial 

institutions (De Nicolò et al, 2014; Ma, 2020; Martinez-Miera and Repullo, 2019).  

The pre-crisis monetary policy framework led to a low-interest rate environment in the United 

States in the early 2000s and it contributed to creating a global financial bubble due to asset 

price inflation during the derivatives boom between 2002 to 2006. The financial bubble bust 

and led to the 2007 to 2009 global financial crisis. After the crisis, policymakers began to align 

monetary policy frameworks with existing financial stability frameworks to prevent a repeat 

of the 2007-2009 global financial crisis. This led to increased interest in the interaction 

between monetary policy and financial stability among policymakers, economists, central 

banks and banking scholars. 

Understanding the effect of monetary policy on financial stability is important because the 

global financial crisis event and the lessons learnt from it have made central banks to realize 

that monetary policy frameworks can integrate financial stability considerations. Central 

banks have realized that they can use monetary policy tools to ‘lean against the wind’ and 

mitigate financial vulnerabilities that could lead to financial instability (Agur and Demertzis, 

2013; Svensson, 2017). This has led to growing calls for central banks to use their monetary 

policy frameworks to maintain financial stability in addition to their core mandate of price 

stability.  

The existing literature focus mostly on the role of conventional monetary policy tools in 

influencing financial stability during crisis (Stein, 2012; Acharya et al, 2020; Goldberg et al, 

2020), with little attention paid to the role of monetary aggregates in influencing financial 

stability such as broad money growth and broad money to GDP ratio. In this article, we 

examine the role of monetary aggregates and central bank interest rates in maintaining 
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financial stability. More specifically, we empirically examine whether countries whose central 

banks use central bank interest rate, broad money growth and broad money to GDP ratio as 

tools of monetary policy are more or less financially stable. The motivation for focusing on 

monetary policy as a determinant of financial stability arises from the growing literature that 

shows that financial vulnerabilities in the financial system can be addressed using monetary 

policy tools (Adrian and Liang, 2016; Ajello et al, 2022). In the case of financial stability, the 

rationale for focusing on financial stability is that maintaining financial stability ensures that 

the financial system works well and leads to an effective monetary policy transmission 

process which makes it easier to achieve price stability (Smets, 2018). 

In the empirical analysis, we analyse a diverse set of countries from 2011 to 2018. The sample 

period examined allows us to (i) focus on the impact of monetary policy on financial stability 

during good economic times, (ii) isolate the shock from the COVID-19 pandemic and the shock 

from the global financial crisis, and (iii) ensure that we are capturing the unilateral effect of 

monetary policy on financial stability. We use the banking sector nonperforming loans ratio 

as an indicator of financial stability, following the existing literature (Guidi, 2021). Using the 

quantile regression methodology, we find evidence that contractionary and expansionary 

monetary policy can improve or impair financial stability in good times depending on (i) the 

country context examined, (ii) how financial stability is measured and (iii) the monetary policy 

tools used by the monetary authority.  

Our findings differ from existing studies in several ways. One, existing studies document 

evidence that contractionary monetary policy affects financial stability. This is the long-held 

view in the literature (see, for example, Billi and Vredin, 2014; Leeper and Nason, 2014; 

Fischer, 2016). Our findings challenge this long-held view by showing evidence that both 

contractionary and expansionary monetary policy can be beneficial or harmful for financial 

stability depending on (i) the country context being examined, (ii) how financial stability is 

measured, and (iv) the monetary policy tool used by the monetary authority. We show that 

it is possible for expansionary monetary policy to improve financial stability. Two, our study 

differ from existing studies in that we focus on non-crisis years, and we analyze the effect of 

monetary policy on financial stability in diverse country groups which have not been analysed 

on a comparative basis in the literature. 
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Our study contributes to the literature in several ways. First, this study is the first study to use 

broad money indicators as potential monetary policy factors influencing financial stability in 

good years. We examine the effect of broad money indicators on financial stability among 

country groups and find evidence that broad money indicators can improve financial stability 

in European countries. The study also contributes to the literature that examine the 

determinants of financial stability (e.g., Georgoutsos and Migiakis, 2013; Clouse, 2013; Cairó 

and Sim, 2023 Ozili, 2025a). We show that monetary policy actions, as well as, institutional 

quality, the total unemployment rate and economic growth are determinants of financial 

stability. Finally, the results offer important insights for policymakers and regulators. It 

emphasizes that monetary policy can play an important role in maintaining financial stability. 

The results emphasize the need for policymakers to develop robust monetary policy 

frameworks that help to maintain financial stability.  

In the next section, we present the literature review detailing the debates, empirical studies 

and hypothesis development. In the next section, we present the research methodology used 

in the study. The subsequent section presents the empirical results. In the following section, 

we present the conclusion of the study. 

 

2. Literature review 

2.1. Debate 

The literature documents debates about the interaction between monetary policy and 

financial stability in different contexts. For instance, Billi and Vredin (2014) focus on how the 

global financial crisis forced policymakers and researchers to rethink the association between 

monetary policy and financial stability. They review the existing arguments in the literature, 

and show that, after the crisis, many scholars now believe that central banks, who are tasked 

with monetary policy, should assume greater responsibility in preventing financial crises. They 

also show that this view became prominent after the 2007-2009 financial crisis and they argue 

that central banks should use micro- prudential and macro-prudential policies to place limits 

on borrowing since excessive borrowing was largely responsible for the crisis; however, they 

cautioned that macroprudential policies and monetary policy may not be able to prevent the 
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possibility of a future financial crisis.  Leeper and Nason (2014) suggest ways in which central 

banks should think about the relationship between monetary policy and financial stability. 

They argue that if central banks accept that financial markets are incomplete in the real-

world, such perception of the real-world would provide a rationale for monetary policy to 

integrate financial stability considerations. Under this perspective, they argue that 

incomplete financial markets create financial market frictions that prevent financial sector 

agents from sharing risk perfectly, and that monetary policy can be used to address financial 

frictions to improve risk sharing across financial sector agents to ensure financial stability. 

Fischer (2016) examines the issue of whether monetary policy should be used to deal with 

financial stability risks. He argues that the first response is to say that macroprudential 

frameworks and tools should be sufficient to deal with financial stability risk; however, he 

points out that raising interest rates as a monetary policy action may be appropriate in cases 

where all asset prices in the economy are excessively high. In a related study, Smets (2018) 

examines the extent to which monetary policy frameworks should take into account financial 

stability objectives. The author argues that the ability of monetary policy frameworks to cater 

for financial stability needs depend on three factors: the effectiveness of macroprudential 

policy in preserving financial stability, the perceived effect of monetary policy on risk-taking 

and financial stability, and the risk of financial dominance which occurs when the need to 

preserve financial stability becomes more important than the central bank’s price stability 

mandate. The author also acknowledges that although macroprudential policy frameworks 

can be relied on to maintain financial stability, monetary authorities should closely monitor 

financial stability risks in the conduct of monetary policy. 

Adrian and Liang (2016) argue that expansionary monetary policy can improve financing 

conditions, but it comes at the cost of increasing future financial vulnerabilities. They also 

show that while contractionary monetary policy can mitigate financial stability risks, it comes 

at the cost of increasing unemployment and lowering economic output which is not desirable. 

Goldberg et al (2020) focus on the case of the U.S. They examine the interaction between 

financial stability and the monetary policy strategies of the Federal Reserve Bank. They find 

that, although achieving the Federal Reserve’s goals of full employment and price stability 

may promote financial stability, there is the possibility that a low central bank interest rate 

may lead to an increase in financial system vulnerabilities; therefore, there is a need to be 
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cautious in lowering interest rates to prevent the buildup of vulnerabilities in the financial 

system. Stein (2012) examines the link between monetary policy and financial stability with 

particular focus on financial intermediaries’ appetite for short-term debt. The author shows 

that financial intermediaries like to use collaterized short term debt to fund their operations 

because it is a cheap source of finance for them; however, their private incentives lead them 

to over-use collaterized short term debt, and it leads to excessive private money creation 

which has monetary policy implications in the economy. Stein further argues that the excess 

money creation problem can be addressed with conventional monetary policy such as 

increasing reserve requirements to rein in excessive private money creation. Adrian and Shin 

(2008) examine whether monetary policy and financial stability are closely linked. They find 

an inverse relationship between financial intermediaries’ balance-sheet growth and interest 

rates which implies that higher balance-sheet growth is followed by lower interest rates and 

slower balance-sheet growth is followed by higher interest rates. Ajello et al (2022) review 

the existing literature on the link between monetary policy and financial stability and find that 

financial vulnerabilities in financial systems are procyclical, meaning that financial 

vulnerabilities build-up in good economic times, and explode in bad economic times 

especially when there is a small shock to fundamentals. However, they argue that monetary 

policy action, such as increasing interest rate, can be used to slowdown the buildup of 

financial vulnerabilities in the financial system. Fabris (2024) shows that, to address financial 

stability risks, central banks may temporarily deviate from the inflation target and relax their 

monetary policy position in order to intervene in the financial system and the real economy. 

But the challenge for many central banks is to find the right balance. Lane (2024) focuses on 

the right tools for maintaining financial stability. Lane (2024) argues that finding the right tools 

for financial stability is the main goal of any modern attempt to understand the nexus 

between monetary policy and financial stability. Lane argues that monetary policy is certainly 

not the right tool because monetary policy cannot take primary responsibility for maintaining 

financial stability. Lane further argues that the right tools to address increasing financial 

stability risks will be macro or micro prudential regulatory tools. 

2.2. Evidence 

In the empirical literature, Martinez-Miera and Repullo (2019) examine the role of monetary 

policy and macroprudential policies in addressing financial stability risks using a stylized 
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general equilibrium model in which the key friction in the financial system comes from a moral 

hazard problem in firms’ financing and this friction can be eliminated by bank equity capital. 

They show that contractionary monetary policy via open market sale of government debt, 

and tight macroprudential policy via an increase in capital requirements are useful in 

mitigating financial stability risks, but macroprudential policy has a more potent effect in 

preserving financial stability. Schnabl and Sonnenberg (2020) analyse the impact of 

conventional and unconventional monetary policies on financial crises by comparing the 

financial market stabilization measures of the Federal Reserve System and the European 

System of Central Banks in response to the US subprime crisis and the European financial and 

debt crisis. They show that the Federal Reserve System’s measures were more directed 

toward stabilizing the banking system, whereas the European Central Bank’s measures were 

more directed toward ensuring the debt sustainability of Euro Area crisis countries. De Graeve 

et al (2008) examine the link between monetary policy and financial stability in Germany and 

find a trade-off between monetary and financial stability. They also observe that a sudden 

tightening of monetary policy increases the probability of distress of German banks. Herrero 

and Del Rio (2004) examine the effect of the choice of central bank objectives and the 

monetary policy strategy on the occurrence of banking crises. They examine 79 countries 

from 1970 to 1999 and find that maintaining focus on price stability reduces the likelihood of 

a banking crisis. They also find that maintaining an exchange rate-based monetary policy 

strategy reduces the likelihood of a banking crisis in transition countries. They also find that a 

large degree of central bank independence and effective regulatory and supervisory 

responsibility allocation at the central bank reduce the likelihood of a banking crisis. Acharya 

et al (2020) focus on monetary policy in terms of central bank liquidity. They examine the 

transmission of central bank liquidity to bank deposits and loan spreads in Europe from 

January 2006 to June 2010. They find that central bank liquidity does not translate into lower 

loan spreads for high-risk banks for maturities beyond one year, and central bank liquidity 

lowers deposit spreads for both high-risk and low-risk banks, and it negatively affects the 

balance sheets of high-risk bank borrowers. Agénor and Pereira da Silva (2012) examine the 

link between monetary policy and financial stability in middle income countries where bank 

credit play an important role in supporting economic activities. They find that, due to the 

significant role of bank credit, monetary policy needs to go beyond the conventional price 

stability mandate, to address financial stability risks particularly systemic risk. They conclude 
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that monetary policy should support macroprudential frameworks in addressing financial 

stability risks. However, Clouse (2013) argues that the connection between monetary policy 

and financial stability may be very complex. 

Recent studies such as Elsayed et al (2023) examine the interaction between monetary policy 

and financial stability in the Gulf Cooperation Council (GCC) countries from 2006-Q4 to 2020-

Q2. They find that central banks’ response to deviation from the inflation target, output gap, 

or exchange rate movement differ in magnitude and significance across the GCC countries 

and the central banks react differently to negative or positive shocks to financial stability. 

Cairó and Sim (2023) examine the relationship between price stability and financial stability 

in an economy that experiences endogenous financial crises arising from excessive household 

debt. They find that the central bank can improve both price stability and financial stability if 

it adopts an aggressive inflation targeting regime and in the absence of the zero lower bound 

constraint on nominal interest rates. They also show that if there is a zero lower bound 

constraint, the aggressive inflation targeting regime will fail to achieve price stability and 

financial stability. Bochmann et al (2023) examine the interaction of monetary policy with 

financial stability and the real economy in the Euro Area. They observe that the build-up of 

financial vulnerabilities is accompanied by the reemergence of subdued financial stress which 

ultimately harms economic growth. They also find that conventional contractionary monetary 

policy reduces inflationary pressures, but it increases the risk of financial stress. They propose 

that unconventional monetary policy is more effective in mitigating financial fragility in the 

Euro area. In an African study, Houngbédji and Bassongui (2023) examine the reaction of 

monetary policy to financial stability by the Central Bank of West African States (BCEAO) from 

1970 to 2020. They find that the monetary policy actions of the BCEAO are conditioned on 

financial stability and the BCEAO reacts to a financial instability risk when emerging risk 

exceeds a tolerance threshold, and it does so by raising the interest rate. In an Asian study, 

Nasreen and Anwar (2023) examine the response of monetary policy to financial stability risks 

in some south Asian countries. They find that monetary policy reacts to financial stability risks 

in south Asian countries and central banks tighten monetary policy if the output gap widens 

and the exchange rate depreciates. 

While existing studies in the literature have examined the interaction between monetary 

policy and financial stability, the literature has paid little attention to the interaction between 
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monetary policy and financial stability. The present study adds to the existing literature by 

revisiting the interaction between monetary policy and financial stability particularly in good 

times to analyse whether both expansionary and contractionary monetary policy are 

beneficial for financial stability in non-crisis years. The focus of the analysis is diverse country-

groups as this setting would allow us to determine whether country contexts matter in 

understanding the effect of contractionary and expansionary monetary policy on financial 

stability. 

2.3. Hypothesis development 

There are two main hypotheses on how monetary policy may be used to maintain financial 

stability. The first hypothesis is the ‘cleaning up after the crash’ hypothesis while the second 

hypothesis is the ‘leaning against the wind” hypothesis. The ‘cleaning up after the crash’ 

hypothesis states that the risks of financial crisis are very difficult to predict or identify. 

Therefore, the monetary authority or central bank should allow a financial crisis to occur and, 

thereafter, use the appropriate monetary policy tools to ‘clean up the mess’ and restore 

stability in the financial system (Friedrich et al, 2019). Proponents of this hypothesis argue 

that it is better to allow a financial crisis to occur.  

Proponents of the ‘leaning against the wind’ hypothesis argue that a financial crisis should 

never be allowed to occur intentionally. The monetary authority must step in early to avert 

an upcoming financial crisis. The ‘leaning against the wind’ hypothesis further argues that 

tight monetary policy, such as increasing central bank interest rate, has the benefit of slowing 

down real credit growth, mitigating credit risk and decreasing the likelihood of a financial 

crisis occurring, but it comes at the cost of higher unemployment and a decrease in economic 

output (Agur and Demertzis, 2013; Svensson, 2017). Under the ‘leaning against the wind’ 

hypothesis, increasing interest rates when the economy is strong would decrease the 

likelihood of a financial crisis occurring but increasing interest rates when the economy is 

weak would increase the likelihood of a financial crisis occurring (Agur and Demertzis, 2013; 

Svensson, 2017). 

Our study is anchored on the ‘leaning against the wind’ hypothesis because we are convinced 

that a watchful and proactive monetary authority or central bank will not wait for a financial 

crisis to occur. Rather, a watchful and proactive monetary authority or central bank will 
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anticipate and monitor financial stability risks. It will use the monetary policy tools at its 

disposal, such as central bank interest rate and broad money variables, to mitigate potential 

financial vulnerabilities in the financial system in order to maintain financial stability. Based 

on this hypothesis, we expect monetary policy to have a significant impact on financial 

stability. 

H1: Monetary policy has a significant impact on financial stability. 

However, we expect some heterogeneity in the relationship between monetary policy and 

financial stability in the Asian, European and African countries group due to the heterogenous 

nature of monetary policy decisions in Asian countries, European countries and African 

countries. This expectation is supported by existing studies.  

In the case of European countries, the European central bank and the central bank of each 

European country have increasingly used unconventional monetary policy tools such as 

quantitative easing, forward guidance, asset purchases, term funding facilities, negative 

interest rates and adjustments to market operations, to control inflation and mitigate 

financial stability risks in recent times (Goczek and Witkowski, 2023; Zabala and Prats, 2020; 

Dell’Ariccia et al, 2018). This observation is supported by existing European studies which 

show that conventional monetary policy tools, such as interest rate, are ineffective in 

mitigating financial stability risks in the Euro Area. For instance, Bochmann et al (2023) 

examine the interaction of monetary policy with financial stability and the real economy in 

the Euro Area. They find that conventional contractionary monetary policy reduces 

inflationary pressures, but it increases the risk of financial stress. They propose that 

unconventional monetary policy, such as quantitative easing, is more effective in mitigating 

financial fragility in the Euro area. Consistent with Bochmann et al (2023)’s study, we expect 

that conventional monetary policy will have an insignificant effect on financial stability in the 

European countries group analysis.  

H2: Monetary policy has an insignificant effect on financial stability in European countries. 

In Asian countries, many central banks rely on monetary policy alongside micro- and macro-

prudential regulation to control inflation and mitigate financial stability risks even though very 

few Asian countries, such as Japan, use unconventional monetary policy such as negative 

interest rates (Khan et al, 2023; Kawai et al, 2012). Evidence for the reliance on monetary 
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policy to maintain financial stability in Asian countries is documented in recent Asian studies 

which show that monetary policy reacts to financial stability risks in Asia. Nasreen and Anwar 

(2023) examine the response of monetary policy to financial stability risks in some south Asian 

countries. They find that monetary policy reacts to financial stability risks in south Asian 

countries and central banks tend to tighten monetary policy if the output gap widens and the 

exchange rate depreciates. Their findings indicate that there is a significant interaction 

between monetary policy actions and financial stability in Asia. Elsayed et al (2023) also find 

that the central banks in Asian Gulf Cooperation Council countries respond to financial 

stability shocks. Consistent with Elsayed et al (2023) and Nasreen and Anwar (2023)’s study, 

we expect that monetary policy will have a significant effect on financial stability in Asian 

countries. 

H3: Monetary policy has a significant effect on financial stability in Asian countries. 

In African countries, central banks rely mostly on conventional monetary policy alongside 

micro- and macro-prudential regulation to mitigate financial stability risks (Adam et al, 2018). 

Evidence of the reliance on conventional monetary policy to maintain financial stability in 

African countries is documented in recent African studies which show that monetary policy 

reacts to financial stability risks in Africa. Houngbédji and Bassongui (2023) examine the 

reaction of monetary policy to financial stability risks by the Central Bank of West African 

States (BCEAO) and find that the monetary policy actions of the BCEAO are conditioned on 

financial stability risks and the BCEAO reacts to financial instability risks when emerging risk 

exceeds a tolerance threshold, and it does so by raising interest rate. Consistent with 

Houngbédji and Bassongui (2023)’s study, we expect that monetary policy will have a 

significant effect on financial stability in African countries.  

H4: Monetary policy has a significant effect on financial stability in African countries. 
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3. Methodology 

3.1. The Sample  

Annual data were obtained from the world development indicators (WDI), the global financial 

development indicators (GFDI) and the world governance indicators (WGI) archived in the 

World Bank database (see Table 1, Ozili 2024b). Data were collected for twenty-two countries 

that have available data and sufficient data for seven consecutive years. See the list of 

countries in Table 2. The period examined is from 2011 to 2018. The selected sample period 

isolates the effect of the 2007-2009 global financial crisis. It also isolate the effect of the 

COVID-19 pandemic which began in late 2019 up until 2022. This ensures that the two crisis 

events do not contaminate the results. Finally, the panel data is unbalanced because some 

countries have missing data for some years (Ozili 2024b). 

Table 1. Variable description and source 

Variable Indicator Name Short definition Source 

 NPL Nonperforming loan ratio – 

a measure of financial 

stability 

Total nonperforming loan to gross loan ratio GFDI 

MP1 Broad money growth (%) Annual growth rate in total broad money WDI 

MP2 Broad money to GDP ratio It measures the level of money supply in the economy WDI 

MP3 Central bank interest rate It is the monetary policy interest rate set by the central bank. It is 

the reference interest rate on which all other interest rates are 

anchored 

IMF International 

Financial Statistics 

GDPR Economic growth Annual percentage change in real gross domestic product (GDP) WDI 

ISI Institutional governance 

index 

Average of the six world governance indicators, namely, the voice 

and accountability index, political stability and absence of 

violence/terrorism index, government effectiveness index, control 

of corruption index, regulatory quality index and rule of law index. 

WGI, Author 

EFF Efficiency ratio of the 

banking sector 

It is measured as the operating expenses of a bank as a share of 

sum of net-interest revenue and other operating income. 

GFDI 

INF Annual inflation rate Inflation as measured by the consumer price index reflects the 

annual percentage change in the cost to the average consumer. 

IMF International 

Financial Statistics 

UNEMP Total unemployment rate Unemployment refers to the share of the labour force that is 

without work but available for and seeking employment. 

International 

Labour 

Organization 

Source: World Bank database 
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3.2. Model specification and estimation procedure  

The model specification is presented below. The model estimates financial stability as a 

function of monetary policy variables and other control variables. The model used in this 

study is a variation of the model used in existing studies such as Cocriş and Elena Nucu (2013), 

Tobal and Menna (2020), Cairó and Sim (2023), Friedrich et al (2019), Ozili (2024a) and Ozili 

(2025b). The variables in the model are the NPL variable which represents total 

nonperforming loan to gross loan ratio; the MP1 variable which represents broad money 

growth (%); the MP2 variable which represents broad money to GDP ratio; the MP3 variable 

which represents central bank interest rate; the GDPR variable which represents economic 

growth; the ISI variable which represents the institutional governance index; the EFF variable 

which represents the cost to income ratio of the banking sector; the INF variable which 

represents the annual inflation rate, and the UNEMP variable which represents the total 

unemployment rate. i, t represents country and year. εit is the error term. The econometric 

method used to estimate the model is the panel median quantile regression method which 

addresses problems in the dataset particularly outliers in the dataset and the potential for 

non-linearity with the predictor variables (Koenker, 2005; Ozili, 2024b). In the quantile 

regression estimations, the quantile was set at the 0.5 quantile (or 50th percentile). This 

means that 50 percent of the data points are less than the value of the median (Ozili, 2024b).  

𝑁𝑃𝐿𝑖, 𝑡 =  𝛽0 + 𝛽1𝑀𝑃1𝑖, 𝑡 + 𝛽2𝑀𝑃2𝑖, 𝑡 +  𝛽3𝑀𝑃3𝑖, 𝑡 +  𝛽4𝐺𝐷𝑃𝑅𝑖, 𝑡 +  𝛽5𝐸𝐹𝐹𝑖, 𝑡 + 𝛽6𝐼𝑁𝐹𝑖, 𝑡

+  𝛽7𝑈𝑁𝐸𝑀𝑃𝑖, 𝑡 +  𝛽8𝐼𝑆𝐼𝑖, 𝑡 + 𝑒𝑖, 𝑡 … … … 𝐸𝑞 (1) 

3.3. Variables justification 

The dependent variable used in this study to measure financial stability is the nonperforming 

loans ratio (NPL ratio). It is widely used in the literature as an indicator of country-level 

financial stability, and it signals the quality of bank loans. A high NPL ratio signals deteriorating 

bank loan quality and greater financial fragility (see, for example, Guidi, 2021; Ozili and 

Iorember, 2024, Bakhuashvili, 2017; Koong et al, 2017). 

Regarding the explanatory variables, the monetary policy variables are the broad money 

growth variable (MP1), the broad money to GDP ratio variable (MP2) and the central bank 

interest rate variable (MP3). The MP1 and MP2 variables are indicators of money supply. High 
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level of money supply in the economy (MP1 and MP2) signals expansionary monetary policy 

of the central bank. It signals the provision of sufficient money or liquidity in the economy to 

support economic activities. Greater money supply in the economy will make it easier for 

debtors to borrow money to repay existing debt obligations, thereby reducing the risk of loan 

default, reducing the size of nonperforming loans and preserving financial system stability 

(Allen et al, 2014). Therefore, a negative relationship between the MP1 and MP2 variables 

and the NPL ratio is expected. The MP3 variable is the central bank interest rate. Increase in 

the central bank interest rate will induce banks to increase market interest rates. The increase 

in market interest rates will lead to decrease in loan demand, and the decrease in loan 

demand will lead to decrease in lending and a decrease in loan default which would decrease 

the size of nonperforming loans and make the financial system become more stable (Hall and 

Reis, 2015). This argument predicts a negative relationship between MP3 and the NPL ratio. 

However, it is possible that increase in the central bank interest rate can lead to increase in 

market interest rates which would make loan repayment difficult for existing and new 

debtors, and lead to rising loan defaults and financial fragility (Goodfriend, 2011). This 

argument predicts a positive effect of MP3 on the NPL ratio. Due to these conflicting 

arguments, we do not have a definite prediction for the effect of MP3 on the NPL ratio. 

For the control variables, the GDPR variable controls for the effect of economic fluctuations 

on financial stability. Previous studies document that GDP growth has a complementary effect 

on financial stability (Ozili, 2024a). This is because periods of positive economic growth lead 

to increase in economic activities which leads to more employment, output and income, and 

a greater ability of debtors to repay their existing debt obligations owed to financial 

institutions (Buiter and Rahbari, 2012; Ozili, 2024a). This, in turn, will lead to fewer loan 

defaults during times of positive GDP growth and lead to greater financial stability (Ozili, 

2024a). Therefore, a negative relationship between GDPR and the NPL ratio is expected. The 

ISI variable controls for the effect of institutional governance quality on financial stability. 

Previous literature show that better institutional governance quality enhances financial 

stability by strengthening the monitoring, regulation, and supervision of the entire financial 

ecosystem. Strong governance institutions will enforce laws, policies, regulations and provide 

the needed safeguards against loan default by debtors thereby decreasing the size of 

nonperforming and preserve financial stability (Ozili and Iorember, 2024). Accordingly, a 
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negative relationship between institutional governance quality and the NPL ratio is expected. 

The EFF variable controls for the effect of banking sector efficiency on financial stability. A low 

bank cost-to-income ratio means a high bank efficiency ratio while a high bank cost-to-income 

ratio means a low bank efficiency ratio. Efficient banks minimise their cost and loan loss 

provisions to maximise their income. This will lead to a low NPL ratio, higher profitability, and 

it increases the resilience of banks to shocks that threaten bank stability (Kasman and 

Carvallo, 2014). Therefore, a positive relationship between bank cost to income ratio (EFF) 

and the NPL ratio is expected. The INF variable controls for the effect of inflation on financial 

stability. High inflation will compel financial institutions to reprice loans and increase the 

nominal interest rate on loans. The increase in nominal interest rate (adjusted for inflation) 

will put a strain on existing borrowers who may default on loan repayment. If the loan defaults 

occur in large amounts and at high frequency, it can lead to a high NPL ratio and greater 

financial fragility (Mishra and Dubey, 2022). Therefore, a positive relationship between 

inflation (INF) and the NPL ratio is expected. The UNEMP variable controls for the effect of 

unemployment on financial stability. A high unemployment rate would make it difficult for 

debtors to find a new job and earn income to repay their debt. As a result, debtors who cannot 

find work will likely default on loan repayment. If the loan defaults occur in large amounts 

and at high frequency, it can lead to a high NPL ratio and greater financial fragility (Kabas et 

al, 2024). Therefore, a positive relationship between unemployment (UNEMP) and the NPL 

ratio is expected. 

3.4. Interaction analysis 

Furthermore, we introduce some regional interaction analyses in the model using binary 

variables. The interaction analyses are important because regional differences may influence 

the relationship between monetary policy and financial stability. We investigate whether 

regional differences moderate the relationship between monetary policy and financial 

stability. The regional binary variables introduced into the model are the AFR, EUR, ASN, EME, 

DC and NDC variables. The AFR binary variable is assigned a value of one if the country is an 

African country and is assigned a value of zero if the country is not an African country. The 

ASN binary variable is assigned a value of one if the country is an Asian country and is assigned 

a value of zero if the country is not an Asian country. The EUR binary variable is assigned a 

value of one if the country is a European country and is assigned a value of zero if the country 
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is not a European country. The EME binary variable is assigned a value of one if the country is 

an emerging market country and is assigned a value of zero if the country is not an emerging 

market country. The DC binary variable is assigned a value of one if the country is a developed 

country and is assigned a value of zero if the country is not a developed country. The NDC 

binary variable is assigned a value of one if the country is a developing country and is assigned 

a value of zero if the country is not a developing country. The six regional binary variables are 

interacted with the three monetary policy variables (MP1, MP2 and MP3) to determine their 

joint effect on financial stability in the six regions or country groups. The analyses are reported 

and discussed in section 4. 

3.5. Descriptive statistics and correlation analysis 

The median descriptive statistics reported in Table 2 show that the bank nonperforming loans 

ratio (NPL variable) is highest in Ghana and Pakistan and is lowest in Korea Republic and 

Singapore. The banking sector efficiency ratio (EFF variable) is highest in Vietnam and India 

and is lowest in Japan and Ghana. Broad money growth (MP1 variable) is highest in Argentina 

and Ghana and is lowest in the United Kingdom and Japan. Broad money to GDP ratio (MP2 

variable) is highest in Japan and the United Kingdom and is lowest in Nigeria and Ghana. 

Central bank interest rate (MP3 variable) is highest in Ghana and Brazil and is lowest in Japan 

and the United States. Institutional governance quality (ISI variable) is highest in the United 

Kingdom and Japan and is lowest in Nigeria and Pakistan. The level of economic growth (GDPR 

variable) is highest in Cote d’Ivoire, Ghana and Tanzania and is lowest in Argentina. The total 

unemployment rate (UNEMP variable) is highest in Georgia and Brazil and is lowest in Vietnam 

and Thailand. The inflation rate (INF variable) is highest in Nigeria and Ghana and is lowest in 

Singapore and Japan. Meanwhile, the Pearson correlation matrix in Table 3 shows that the 

MP1 variable has a significant positive correlation with the NPL variable. The correlation result 

suggests that lower broad money growth is associated with lower nonperforming loans ratio 

which indicates greater financial stability. The MP2 variable has a significant negative 

correlation with the NPL variable. The correlation result suggests that higher broad money to 

GDP ratio is associated with lower NPL ratio which indicates greater financial stability. The 

MP3 variable has a significant positive correlation with the NPL variable. The correlation result 

suggests that higher central bank interest rate is associated with higher NPL which indicates 

greater financial fragility.  
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Table 2. Descriptive Statistics 

S/N Countries NPL MP1 MP2 MP3 ISI GDPR INF UNEMP EFF 

  Median Median Median Median Median Median Median Median Media
n  

1 Argentina 1.78 32.64 27.38 7.875 -0.26 0.68 - 7.4 56.1 

2 Brazil 3.37 11.47 84.98 10.5 -0.08 1.55 6.2 8.1 63.5 

3 Cote d'Ivoire - 11.18 26.03 5.5 -0.63 7.27 0.9 3.2 46.9 

4 Georgia 3.02 14.54 37.31 6.625 0.37 4.63 2.8 17.02 62.8 

5 Ghana 14.41 23.81 25.57 18.5 0.04 6.75 12.01 3.7 33.6 

6 India 5.11 10.60 77.41 7.75 -0.2 6.66 5.8 7.9 80.9 

7 Indonesia 2.21 10.95 39.26 6 -0.25 5.12 4.8 4.3 64.7 

8 Japan 1.64 2.95 234.21 -0.025 1.34 1.06 0.4 3.4 37.8 

9 Kenya 5.72 14.83 39.35 10 -0.58 4.76 6.7 2.7 48.0 

10 Korea Republic 0.47 6.09 134.22 1.75 0.77 3.05 1.3 3.3 50.4 

11 Malaysia 1.63 6.85 133.35 3 0.33 5.19 2.1 3.1 46.1 

12 Mexico 2.27 10.65 34.16 4.5 -0.24 2.74 3.9 4.5 51.1 

13 Nigeria 5.31 14.64 24.85 12.5 -1.08 3.44 11.4 4.02 63.6 

14 Pakistan 11.81 12.39 47.39 9.5 -1.02 4.70 6.1 3.07 48.9 

15 Philippines 1.95 10.31 69.74 3.75 -0.34 6.54 2.9 3.2 62.1 

16 Russia 7.53 13.94 56.71 8.125 -0.71 1.79 6.8 5.4 41.8 

17 Singapore 1.05 4.11 126.85 0.82 -0.05 4.19 0.8 3.8 62.5 

18 Tanzania 7.58 11.22 22.30 14 -0.44 6.75 5.8 2.3 64.5 

19 Thailand 2.81 4.84 124.21 1.875 -0.28 3.28 1.4 0.6 61.7 

20 United 
Kingdom 

1.36 2.03 145.21 0.5 1.41 2.01 2.2 5.7 53.5 

21 United States 1.66 4.65 89.15 0.255 1.24 2.29 1.8 5.7 63.4 

22 Vietnam 2.56 14.49 92.12 6.5 -0.44 6.22 3.81 1.2 71.3 

           

 Aggregate 
statistic: 

         

 Mean 4.46 11.76 76.68 6.85 -0.05 4.02 4.78 4.91 56.93 

 Median 2.82 10.47 59.48 6.25 -0.24 4.18 3.72 3.87 58.15 

 Maximum 21.59 47.40 248.12 26.00 1.51 14.04 18.67 19.65 91.53 

 Minimum 0.25 -4.41 20.01 -0.10 -1.17 -5.37 -0.94 0.25 36.83 

 Observations 168 176 176 168 176 176 168 176 175 

Source: Author’s own work 
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Table 3. Pearson correlation of the variables 

          
          

Variables MP1 MP2 MP3 NPL GDPR EFF INF UNEMP ISI 

MP1 1.000         

 -----         

          

MP2 -0.514*** 1.000        

 (0.00) -----        

          

MP3 0.577*** -0.668*** 1.000       

 (0.00) (0.00) -----       

          

NPL 0.391*** -0.527*** 0.711*** 1.000      

 (0.00) (0.00) (0.00) -----      

          

EFF -0.054 -0.089 0.045 0.016 -0.189** 1.000    

 (0.50) (0.27) (0.57) (0.84) (0.02) -----    

          

INF 0.537*** -0.564*** 0.837*** 0.613*** 0.042 -0.025 1.000   

 (0.00) (0.00) (0.00) (0.00) (0.60) (0.76) -----   

          

UNEMP 0.096 -0.166** -0.007 -0.065 -0.161** 0.061 -0.040 1.000  

 (0.24) (0.04) (0.92) (0.42) (0.04) (0.45) (0.61) -----  

          

ISI 
-

0.395**** 0.628*** -0.541*** -0.436*** -0.243*** 0.068 -0.501*** 0.239*** 1.000 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.41) (0.00) (0.00) ----- 
          
          

***, **, * represent statistical significance at the 1%, 5% and 10% levels. P-values are in parenthesis. 

Source: Author’s own work 

 

4. Discussion of empirical results 

4.1. Impact of monetary policy on financial stability: full sample analysis 

The result is reported in column 1 of Table 4. Regarding the monetary aggregate variables, 

the MP1 and MP2 variables have an insignificant effect on the NPL dependent variable in 

column 1 of Table 4. This indicates that the increase in broad money growth and broad money 

to GDP ratio do not have a significant effect on the NPL ratio. Regarding the central bank 

interest rate variable, the MP3 variable has a significant positive effect on the NPL dependent 

variable in the quantile regression estimation in Table 4. This indicates that the increase in 

the central bank interest rate significantly increase nonperforming loans in the financial 
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sector in the full sample. The result does not support the “leaning against the wind” 

hypothesis which argues that contractionary monetary policy mitigates financial stability risks 

and improve financial stability. Regarding the control variables, the GDPR, INF, UNEMP and 

ISI variables report the expected signs in relation to the NPL ratio; however, the coefficients 

of the control variables are statistically insignificant. 

4.2. Country group interaction analysis 

This section presents the regional interaction analyses using binary variables as discussed in 

section 3.4. The interaction analyses allow us to determine whether regional differences 

influence the relationship between monetary policy and financial stability. In the African 

countries group analysis in column 2 of Table 4, the MP3*AFR variable has a significant 

positive effect on the NPL dependent variable. This indicates that the increase in central bank 

interest rate leads to an increase in the NPL ratio in African countries. It implies that high 

interest rates impair financial stability in the banking sector of African countries. This result 

supports the findings of Bochmann et al (2023) who show that contractionary monetary policy 

increases the risk of financial stress rather than reducing it. Therefore, it is recommended that 

the monetary authority in African countries should consider using non-conventional 

monetary policy tools or macroprudential regulatory policy tools to improve financial 

stability. In contrast, the MP1*AFR and MP2*AFR variables have an insignificant effect on the 

NPL ratio. This indicates that broad money growth and broad money-to-GDP ratio do not have 

a significant effect on the NPL ratio of African banks. In the Asian countries group analysis, 

the MP1*ASN, MP2*ASN and MP3*ASN variables are not significant in column 3 of Table 4. 

This indicates that broad money growth, broad money to GDP ratio and the central bank 

interest rate do not have a significant effect on the NPL ratio of Asian banks. In the European 

countries group analysis in column 4 of Table 4, the MP1*EUR variable has a significant 

negative effect on the NPL dependent variable. This indicates that the increase in broad 

money growth leads to a decrease in the NPL ratio. It implies that expansionary monetary 

policy improves financial stability in the European banking sector. In contrast, the MP2*EUR 

and MP3*EUR variables have an insignificant effect on the NPL ratio. This indicates that broad 

money to GDP ratio and central bank interest rate do not have a significant effect on the NPL 

ratio of European banks.  
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Table 4. Effect of monetary policy on financial stability (NPL ratio) using the panel median quantile regression estimation method 

Variable  Country group interaction analysis 

 Full sample African country group Asian country group European country group 

 (1) (2) (3) (4) 

 Coefficient 

(p-value) 

Coefficient 

(p-value) 

Coefficient 

(p-value) 

Coefficient 

(p-value) 

Β0 2.120 

(0.30) 

1.864 

(0.30) 

2.236 

(0.38) 

2.064 

(0.28) 

MP1 0.029 

(0.60) 

0.014 

(0.71) 

-0.209 

(0.82) 

0.026 

(0.67) 

MP2 -0.003 

(0.67) 

-0.001 

(0.86) 

0.013 

(0.55) 

-0.002 

(0.82) 

MP3 0.395*** 

(0.00) 

0.077 

(0.53) 

0.403** 

(0.02) 

0.388** 

(0.01) 

MP1*AFR  -0.114 

(0.20) 

  

MP2*AFR  0.154 

(0.25) 

  

MP3*AFR  0.661*** 

(0.00) 

  

AFR  -7.157 

(0.27) 

  

MP1*ASN   0.017 

(0.88) 

 

MP2*ASN   -0.002 

(0.94) 

 

MP3*ASN   -0.327 

(0.15) 

 

ASN   -1.647 

(0.49) 

 

MP1*EUR    -0.016* 

(0.08) 

MP2*EUR    -0.017 

(0.62) 

MP3*EUR    -0.091 

(0.85) 

EUR    5.612 

(0.32) 

GDPR -0.229 

(0.14) 

-0.151 

(0.32) 

0.130 

(0.62) 

-0.163 

(0.33) 

EFF -0.007 

(0.79) 

0.005 

(0.82) 

-0.017 

(0.37) 

-0.010 

(0.59) 

INF 0.051 

(0.64) 

0.067 

(0.52) 

0.111 

(0.48) 

0.085 

(0.47) 

UNEMP 0.004 

(0.95) 

0.069 

(0.15) 

-0.056 

(0.58) 

-0.085 

(0.47) 

ISI -0.159 

(0.79) 

-0.845 

(0.11) 

-1.063 

(0.16) 

-0.317 

(0.62) 

Adjusted R2 22.75 28.04 30.05 24.35 

Quasi-LR statistic 89.38 143.81 122.96 108.77 

P-values are in parenthesis. ***, **, * denote statistical significance at the 1%, 5% and 10% levels 

Source: Author’s own work 
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In the developed countries group analysis in column 1 of Table 5, the MP3*DC variable has a 

significant negative effect on the NPL ratio. This indicates that the increase in central bank 

interest rate reduces the NPL ratio which improves financial stability in developed countries. 

This result supports the “leaning against the wind” hypothesis and it is consistent with the 

findings of Adrian and Liang (2016) who show that contractionary monetary policy mitigates 

financial vulnerabilities and increases financial stability. Therefore, it is recommended that 

the monetary authority in developed countries should consider increasing the central bank 

interest rate to improve financial stability. On the other hand, the MP1*DC and MP2*DC 

variables are not significant in column 1 of Table 5. This indicates that broad money growth 

and broad money to GDP ratio are ineffective in mitigating financial stability risks in 

developed countries. 

In the emerging market countries group analysis in column 2 of Table 5, the MP3*EME 

variable has a significant negative effect on the NPL dependent variable. This indicates that 

the increase in central bank interest rate reduces the NPL ratio which improves financial 

stability in emerging market countries. This result supports the “leaning against the wind” 

hypothesis and it is consistent with the findings of Adrian and Liang (2016) who show that 

contractionary monetary policy mitigates financial vulnerabilities and increases financial 

stability. Therefore, it is recommended that the monetary authority in emerging market 

countries should consider increasing the central bank interest rate to improve financial 

stability. On the other hand, the MP1*EME and MP2*EME variables are not significant in the 

estimation. This indicates that broad money growth and broad money to GDP ratio are 

ineffective in mitigating financial stability risks in emerging market countries. 

In the developing countries group analysis in column 3 of Table 5, the MP3*NDC variable has 

a significant positive effect on the NPL dependent variable. This indicates that the increase in 

central bank interest rate increases the NPL ratio which impairs financial stability in 

developing countries. This result does not support the “leaning against the wind” hypothesis. 

On the other hand, the MP1*NDC and MP2*NDC variables are not significant in column 3 of 

Table 5. This indicates that broad money growth and broad money to GDP ratio do not have 

a significant effect on the NPL ratio in developing countries. The non-significance of the 

MP1*NDC and MP2*NDC variables suggests that broad money growth and broad money to 

GDP ratio are ineffective in mitigating financial stability risks in developing countries. 
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Table 5. Effect of monetary policy on financial stability (NPL ratio) using the panel median quantile regression estimation method 

Variable Country group interaction analysis 

 Developed countries group Emerging market countries Developing countries group 

 (1) (2) (3) 

 Coefficient 

(p-value) 

Coefficient 

(p-value) 

Coefficient 

(p-value) 

Β0 2.751 

(0.39) 

1.517 

(0.46) 

5.496** 

(0.03) 

MP1 0.018 

(0.77) 

-0.096 

(0.14) 

-0.134 

(0.24) 

MP2 -0.005 

(0.69) 

-0.003 

(0.76) 

-0.007 

(0.32) 

MP3 0.448*** 

(0.00) 

0.457*** 

(0.00) 

-0.568* 

(0.06) 

MP1*DC -0.153 

(0.23) 

  

MP2*DC -0.002 

(0.90) 

  

MP3*DC -1.017*** 

(0.00) 

  

DC 2.745 

(0.17) 

  

MP1*EME  0.138* 

(0.09) 

 

MP2*EME  0.012 

(0.47) 

 

MP3*EME  -0.524*** 

(0.00) 

 

EME  -0.949 

(0.68) 

 

MP1*NDC   0.153 

(0.23) 

MP2*NDC   0.002 

(0.90) 

MP3*NDC   1.017*** 

(0.00) 

NDC   -2.745 

(0.17) 

GDPR -0.152 

(0.34) 

-0.263 

(0.11) 

-0.152 

(0.34) 

EFF -0.019 

(0.58) 

0.019 

(0.53) 

-0.019 

(0.58) 

INF 0.001 

(0.99) 

0.221 

(0.18) 

0.001 

(0.99) 

UNEMP -0.032 

(0.63) 

0.052 

(0.41) 

-0.032 

(0.63) 

ISI -0.408 

(0.55) 

-0.737 

(0.22) 

-0.408 

(0.55) 

Adjusted R2 25.16 28.13 25.16 

Quasi-LR statistic 113.00 138.15 113.00 

P-values are in parenthesis. ***, **, * denote statistical significance at the 1%, 5% and 10% levels 

Source: Author’s own work 
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5. Conclusion 

This study builds on the existing literature on the interaction between monetary policy and 

financial stability. It examined the impact of monetary policy on financial stability in good 

times. The monetary policy tools examined in the study are central bank interest rate, broad 

money growth and the broad money to GDP ratio while the financial stability indicator is the 

banking sector nonperforming loans ratio. Twenty-two countries were analysed from 2011 to 

2018. The period examined allowed us to focus on the impact of monetary policy on financial 

stability during good economic times and to isolate the shock from the COVID-19 pandemic 

and the shock from the global financial crisis.  

Using the panel median quantile regression method, the results showed that high central 

bank interest rates impair financial stability by increasing bank nonperforming loans ratio in 

the full sample, in African countries and developing countries. In contrast, high central bank 

interest rates improve financial stability in developed countries and emerging market 

countries. Furthermore, higher broad money growth improves financial stability in European 

banks while broad money growth, broad money to GDP ratio and central bank interest rate 

do not have a significant effect on the NPL ratio of Asian banks. 

The findings that contractionary monetary policy, or high central bank interest rate, increases 

the NPL ratio and impairs financial stability in African countries and developing countries is 

interesting because it touches on an important issue facing central banks in developing 

countries – the fact that the economy of many African countries and developing countries is 

not credit-driven. The lack of a credit-driven economy weakens the ability of central bank 

interest rate to address credit risk and financial imbalances in the financial system of African 

countries and developing countries. 

The implication of the findings is that contractionary and expansionary monetary policy can 

be beneficial or harmful for financial stability depending on (i) the country context examined, 

(ii) how financial stability is measured, and (iv) the monetary policy tool used by the monetary 

authority. Our findings challenge the long-held view that only contractionary monetary policy 

has a significant effect on financial stability. We challenge this view by showing that 

expansionary monetary policy can also improve financial stability as was shown in the case of 

European countries. It is recommended that the monetary authority in European countries 
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should consider adopting an expansionary monetary policy stance due to its beneficial effect 

on financial system stability.  

Our findings also show that contractionary monetary policy, particularly raising central bank 

interest rate, can improve financial stability in some country groups particularly in developed 

countries and emerging market countries. This can signal the need for monetary authorities 

to integrate financial stability considerations into monetary policy frameworks. While this is 

possible in theory, it can be difficult to integrate financial stability considerations into 

monetary policy frameworks in practice because such tasks require a good understanding of 

which financial frictions matter the most for financial stability, and which indicator of financial 

stability should be monitored to guide monetary policy analysis.   

Finally, more knowledge is needed on the various unconventional monetary policy tools that 

influence financial stability in good and bad times. Future research can extend our study by 

empirically examining how monetary policy affects financial stability in bad economic times, 

especially during the COVID-19 pandemic. 
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