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Abstract 

Interbank markets are important markets for banks within their intermediation role. One unique aspect of these 

markets is that loans are both collateralized and uncollateralized. Consequently, trading in interbank markets 

depends on trust that banks have for each other. Interbank markets are therefore associated with peer monitoring 

and market discipline. Such market discipline is reflected in the ability of individual banks to access funds in this 

market but also the rates at which they borrow from the market. Based on existing empirical literature, riskier 

banks are less likely to access interbank loans as a source of liquidity and are likely to pay more than safe banks 

when accessing funds in this market.  

Although the need to have a reliable interbank market disciplining mechanisms has gained support, especially 

following the 2007-2008 Global Financial Crisis, literature on how banks respond to such market disciplining 

mechanism in terms of their risk-taking behaviour remains sparse. This study fills this gap by assessing the 

effectiveness of this market discipline on bank risk-taking behaviour. The study uses quarterly bank-level data for 

banks operating in Malawi from 2010:Q1 to 2018Q:4 to investigate the role of interbank market disciple on credit 

risk and solvency risk of banks and applied Hausman-Taylor panel approach for estimation. The results confirm 

that interbank market discipline plays a role in risk-taking behaviour of banks. However, the direction of the impact 

of interbank market discipline on bank risk is different for the two types of bank risks. While banks with higher 

exposures to the interbank market show low levels of credit risk, such banks show a higher probability of bank 

failure. These important yet mixed effects of interbank market discipline on bank risks are useful to regulators in 

setting regulatory priorities that complement, support or counteract the effects of interbank discipline. 
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1. Introduction 

1.1 Background to the Study 

Interbank markets are markets where banks lend and borrow funds from each other, mainly for the sake of meeting 

their daily liquidity needs. Theoretical literature on interbank markets has been in existence for more than 50 years, 

with one of the seminal work on the subject being that of Poole (1968). Both researchers and policy makers have 

been trying to understand the behaviour of interbank markets mainly in line with the importance of this type of 

market in hosting the first step in monetary policy transmission mechanism. The interbank market has been 

classified as a unique type of money market due to one of its stand-alone features: loans in interbank markets are 

both secured and unsecured. Because some loans in the interbank markets are not collateralized, borrowing and 

lending in these markets depend on the trust that the players have for each other. Consequently, interbank markets 

are associated with close relationships between participants. Due to such relationships, interbank markets are 

considered to be central hubs for complex financial institutional networks. These markets, therefore, call for 

formulation of specific policies, especially policies concerning the way in which liquidity is distributed and funded 

in specific markets. Since interbank markets are closely connected to the operations of the monetary policy of 

central banks, the outstanding aspects of these markets continue to be important from both a policy and research 

point of view, especially as markets continue to evolve over time. For instance, the attention given to research on 

interbank markets has increased among both academic researchers and financial markets experts following the 

unusual behaviour of interbank markets observed after the 2007-2008 Global Financial Crisis. Among other things, 

there was a breakdown of liquidity in the normally robust financial markets and failure of central bank intervention 

to enhance liquidity were noticeable after the financial crisis (Brunetti et al, 2015). Further, it was observed that 
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the crisis affected developed economies more than low-income countries. Such observations have led to the birth 

of some interesting research questions in financial economics, including interbank markets.  

Among other things, the documentation of the effects of the US subprime mortgage crisis of 2007 and the collapse 

of Lehman Brothers in 2008 on global financial markets has raised awareness on the crucial role played by 

interbank markets across economies. Much attention has been directed towards the direct financial linkages 

between banks and how such linkages are considered to have played an important role in transmitting serious 

losses during the crisis (Xu, 2016). Interbank markets have been identified to be markets with strong interlinkages 

of that nature. Consequently, interbank markets have quickly become one of the key gauges of market tensions 

and expectations in many economies. Specifically, the important role played by interbank market in allocating 

liquidity around the financial system has exposed interbank markets as a private lender of last resort for short term 

liquidity needs. There has been a realization, therefore, that inadequate liquidity in interbank markets has the 

potential to impair other financial markets and the real sector of the economy. This has forced central banks around 

the globe to continue to change their modus operandi (Bech and Monnet 2013), including prudently explore 

alternatives for conducting monetary policy, putting monetary policy of some economies at a crossroads, is some 

cases. 

From the macroeconomic point of view, the interbank market is important in three different ways. Firstly, the 

interbank market facilitates a smooth functioning of the financial system by acting as a channel for redistributing 

banking system liquidity and hence takes care of most of the liquidity imbalances experienced in the banking 

system. When interbank market is efficient, equilibrium is restored in the banking sector and any undesirable 

liquidity gaps are closed before the central bank takes action. This restores financial stability which is one of the 

key interests of central banks around the globe. Secondly, since most economies have moved from monetary 

aggregate targeting in favour of either interest rate targeting or inflation targeting in their conduct of monetary 

policy, the interbank market acts as a transmission channel of monetary policy. Signals from a well-functioning 

interbank market, therefore, through the interest rate and credit channels, provide an effective way of discovering 

prices in money markets. This is because the interbank market is the only well-established market where the 

overnight rate, the rate that provide the shortest end of the yield curve, is determined. The overnight rate is key to 

financial markets since it acts as a guide for other market rates that affect the key macroeconomic variables of the 

economy. This implies that a well-functioning interbank market is an important guide for the pricing of financial 

products such as loans, mortgages, futures, options and swaps. Moreover, interbank rates, to a certain extent, reflect 

the stance of monetary policy since they are highly affected by both adjustments to policy rates as well as central 

banks’ liquidity management efforts. Thirdly, since interbank markets are associated with unsecured loans, trading 

in these markets is mainly based on trust that participating banks have for each other. From that point of view, a 

well-functioning interbank market is able to put in place strong disciplining mechanisms among its participants. 

By providing/denying and pricing liquidity according to the riskiness of counterparts, interbank markets offer an 

additional hand to central banks’ macro-prudential regulation which continues to be challenged by sophistications 

in the banking industry, information asymmetry, weak legal frameworks and government intervention, among 

other things. Thus, the existence of an active interbank market can expose some of the hidden risks in the banking 

system and assist central banks to take necessary actions and be able, therefore, to avoid potential crises. 

This study aims to establish the role of interbank disciplining mechanisms on banks’ incentives to reduce their 

risks. Risk-taking and risk transformation form part of the core functions of the banking business. However, 

excessive risk taking can jeopardize the solvency of a bank and may result into serious consequences in both the 

financial and the real sectors. Following this fact, there has been growth in interest among researchers and 

regulators on the reliance of market forces to monitor banks with regard to risk-taking behaviour. This has been 

intensified especially after the 2007-08 Global Financial Crisis. Among other things, it has been established that 

the primary source of credit risk for today’s complex banks is other banks (Judge, 2013) . This revelation has 

brought in the need to rethink the best way of regulating banks in different economies. Regulators around the world 

are now concerned about the connectivity among banks and how such connectivity can contribute to systematic 

fragility in the banking sector by increasing the probability that weakness of one bank will lead to weaknesses of 

other banks. Banks are therefore encouraged to put in place risk management systems that enable them to monitor 

risks of their peers and to adjust their exposure to peers following adjustments in such risk profiles (Judge, 2013).  

As reflected in the three pillars put forward by Basel Committee on Banking Supervision (2013), one of the tools 

most often used to limit bank risk taking is market discipline. This is where market forces are explicitly designed, 

mostly through framework, and trusted to ensure the safety and stability of the banking system. In this case, market 

forces provide an additional tool to bank regulation and supervision. This implies that within the process of taking 

their self-interest actions, banks are also relied on to create a stable financial system and to assist in the achievement 
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of other social valuable ends of the economy. For instance, interbank markets have been a key avenue for central 

bank interventions aiming at influencing the level of liquidity and interest rates. Such actions are in most cases 

aimed at inducing economic growth and development according to fundamentals or for the purpose of financial or 

economic stabilization. Further, interbank markets contribute to financial development by providing a secondary 

market for participating banks (Tyson and Raga, 2020). Where interbank trades are collateralized, for instance, the 

interbank market allows greater amounts of government securities to be issued as collateral for the borrowings. 

1.2 Justification and Contribution of the Study 

Although banks respond to perceived riskiness of other banks through credit limits, there is evidence in literature 

that interbank markets have ability to provide another reliable banking monitoring and disciplining mechanism. 

Regulators are therefore motivated to promote interbank market discipline to complement their regulation and 

supervisory efforts aiming at promoting the safety and soundness of the financial system, in general, and the 

banking system in specific. With a reliable market disciplining mechanism, policy makers can use interbank market 

signals to identify banks that are perceived to be risky (Dinger and von Hagen, 2009). Generally, information about 

riskiness of banks is not publicly available. Within the interbank market framework, however, banks are motivated 

to invest in information about the riskiness of their peers. As argued by Nier and Baumann (2006), for market 

discipline to be effective, market participants must feel at risk and must have sufficient information about the 

actual riskiness of their peers. Banks’ actions to peers can therefore be informative to regulators given that banks 

are particularly good at identifying the risks of their peers. Consequently, banks can provide a complementary task 

to bank regulation and supervision by central banks. 

Having a reliable interbank market discipline mechanism in place could be relieving because leaving the full 

responsibility of achieving a stable financial system in the hands of regulators could be overwhelming (Judge, 

2013). Regulators, by law, have access to more information of all the banks operating in a country than competing 

banks. This implies that regulators’ assessment is based on a larger information set than a competing bank. 

Regulators would therefore be expected to assess risk more accurately based on such information. However, this 

is not always the case because regulators and banks often have different incentives and skills. Moreover, the 

financial system continues to experience rapid developments in technology innovation and financial innovation 

(Murinde et al, 2016). This continuously present regulators and supervisors with a challenge of the need to adapt 

to the increasingly more sophisticated banking systems.  Unlike regulators and supervisors, banks are able to 

quickly invest and adjust to such technological developments in order to survive in the banking business. In some 

cases, therefore, banks could be in a better position to understand and analyze financial information of other banks 

because they are entities that are like themselves. In addition, rather than relying just on regulator’s assessment of 

a banks’ risk exposures, market discipline involves multiple assessors, each making its own assessment and taking 

action based on their findings. This is particularly important where regulators have limited capacity to identify and 

respond to all the potential risks in the banking sector. Moreover, although regulators may have ample capacity to 

identify and respond to risks, regulators and banks could be paying attention to a bit different information when 

assessing the riskiness of a bank. Where both regulators and banks take active role in identifying and responding 

to risks, they, collectively could make use of a greater information set than what each one of them would do 

individually. The collective assessment could be preferable since it could be more informed and more accurate.  

Despite this appealing idea, research along this line is limited. Although the need to have reliable interbank 

discipline mechanisms is appealing, examination of the impact of bank monitoring and disciplining mechanisms 

has been scarce in literature. Among other reasons, the scarcity of this literature could be a reflection of data 

challenges since most of the required data is not publicly available. Moreover, the debate on the role played by 

such monitoring and disciplining mechanisms remains ongoing. Most of existing research has concentrated on the 

pricing of interbank lending agreement, with the riskiness of banks being reflected by the rates at which they 

borrow from the interbank market. A few studies have also included the ability of a bank to borrow from this 

market as an indicator of its riskiness. However, how banks respond to such market disciplining mechanism in 

terms of their risk-taking behaviour has not been sufficiently discussed. This study attempts to fill this gap by 

assessing the disciplinary role of the interbank behaviour. This is in line with the bank risk-exposure nexus 

discussed in Tovar-Garcia (2016). The study particularly pays attention to the power and effects of interbank 

market discipline by examining whether bank risks are explained by banks’ exposure to the interbank market. The 

study argues that since banks anticipate that borrowing from the interbank market is easier for low-risk banks, 

banks that borrow from this market adjust their risk levels accordingly. The recognition of the effects of interbank 

discipline could particularly assist regulators in setting regulatory priorities that complement, support or even 

counteract the effects of interbank discipline.  
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This study contributes to this literature by highlighting another role played by interbank markets, namely the 

moderation of risk within the banking system. It contributes to the empirical literature in two main ways. First, the 

study is one of the few studies to test the risk-interbank exposure nexus in a low-income African country. While 

most of the studies along this line focus on the countries and regions where financial markets are well-developed 

with a wider range of instruments of market discipline, we focus on Malawi, a low-income country with limited 

instruments of market discipline.  Second, while most studies focus on one aspect of bank risk, this study analyses 

the impact of interbank discipline on both credit risk and solvency risk and hence informs regulators of the nature 

of bank risks that could be mitigated or intensified by encouraging interbank market discipline. 

2. Bank Risk, Profitability and Financial Stability 

In banking business, risk refers to the possibility that the outcome of an action could bring adverse impacts on the 

bank’s capital, earnings or its viability (Reserve Bank of Malawi, 2007). Such outcomes could either result in 

direct loss of earnings and erosion of capital or may result in imposition of constraints on a bank’s ability to meet 

its business objectives. These constraints could hinder a bank’s capability to conduct its business or to take 

advantage of opportunities that would enhance its business to get established and to grow.  

Risk-taking remains an inherent element of banking business. This is because one of the traditional ways that 

banks make money is through giving out loans. Such loans are associated with risk of default. Non-performing 

loans (NPLs), for instance, represent a double drag on banks’ profitability. This is because NPLs have to be 

recognized and provisioned for, resulting into reduction in banks’ current profits. Moreover, even after being fully 

provisioned for, NPLs hamper profitability further by tying up scarce capital without providing returns. This 

absorbs operational capacity on one hand, and incurring legal and administrative costs, on the other hand. 

Successful risk taking is one of the main sources of profits because theory would suggest that high risks are, on 

average, rewarded by high returns. High risk does not however guarantee high returns. Attainment of sustainable 

rates of profits is a key step in ensuring that the banking sector is resilient. On the other hand, low profitability 

hinders banks’ ability to raise capital where needed. This is because retained earnings are one of the most important 

sources of capital, enabling banks to build strong buffers to absorb additional losses. Such capital buffers enable 

banks to provide financial services to both households and firms even in times of adverse developments, thus 

reducing the impact of negative shocks to the economy. Moreover, banks with poor structural profitability can 

face higher funding costs and may be tempted to take on more risk (Babihuga and Spaltro, 2014). In the euro area, 

for instance, weak banks are more likely than healthy banks to be connected to unprofitable firms (Andrews and 

Petroulakis, 2019). Such reduction in flow of lending to profitable firms could weigh on long-run economic 

growth. Further, bank profitability matters for monetary policy. Since low bank profitability impairs accumulation 

of capital, low bank profitability stymies the ability of monetary policy to stimulate economic activity in 

downturns. This is because thinly capitalized banks have limited capacity to lower the interest rate they charge to 

their customers. Moreover, such banks are constrained in terms of the volume of funds they lend to the real 

economy. Such challenges limit the effectiveness of an important transmission channel of monetary 

accommodation, especially in economies that rely on bank lending to support consumption and investment. 

Traditional theory suggests that more profitable banks should have lower risk-taking incentives (Martynova et al, 

2015). However, the 2007-2008 Global Financial Crisis revealed that many profitable banks chose to invest in 

untested financial instruments before the crisis and hence realized significant losses. Some authors have argued 

that a more profitable core business allows a bank to borrow more and take side risks on a large scale. This implies 

that more profitable banks may have higher risk-taking incentives. 

Generally, the relationship between risk and profitability remains inconclusive in empirical literature. Among other 

things, differences in results of testing the relationship between bank risk and profitability emanate from 

differences in methodologies, datasets and market structure. Kutum (2017) found a weak but positive relationship 

between credit risk (measured by NPL) and profitability (measured by ROA) for banks listed on Palestine 

Exchange. A study by Hosna et al (2009), covering four Swedish banks for the 2000-2008 period found a positive 

correlation between credit risk and profitability. For Kenya, Kithinji (2010) found a neutral impact from credit risk 

on profitability for commercial banks in Kenya. However, using a different dataset for Kenya, Akong’a (2014) 

revealed that financial risk had a significant impact on the financial performance of commercial banks in Kenya. 

For Nigeria, Abiola and Olausi (2014) found that credit risk has a significant impact on banks. Boahene et al (2012) 

found that banks in Ghana enjoy high profitability in spite of high credit risk, contrary to the normal view in 

previous studies that credit risk indicators are negatively related to profitability. It can be concluded, therefore, 

that for the attainment of a stable financial system, banks should aim at taking sustainable levels of risks that are 

commensurate with the levels of desired profits. 
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However, although risk-taking is part of the banking business, excessive and poorly managed risks can lead to 

serious losses. Such losses may endanger the safety of a bank's depositors, the stability of the banking system and 

the growth and stability of the whole economy. This is why ineffective risk management remains one of the most 

serious challenges of banking business. Accordingly, central banks place significant emphasis on the adequacy of 

a bank’s management of risk. Among other things, central banks set out minimum standards that are expected of 

a risk management framework at any bank. 

3. Theoretical Background and Related Literature  

The literature on risk-taking behaviour in the banking sector centres particularly on the behaviour of banks in terms 

of risk and information asymmetry. Risk-taking behaviour of banks has been an important theme in literature since 

a better understanding of the determinants of bank risk is associated with the ability to avoid financial crises. The 

factors influencing bank risks, according to literature fall into two main groups. First, there is a group of risks that 

are specific to each bank and are mainly direct results of management decisions, such as capitalization, size, 

competition and regulatory quality. The second group of determinants of bank risk include factors relating to the 

macroeconomic environment within which a bank operates. Such factors include economic growth and inflation. 

This study focuses on bank risk, specifically in line with the market discipline hypothesis as explained in the 

context of interbank markets. Precisely, the market discipline hypothesis stipulates that in financial markets, it is 

necessary that economic agents should respond to risk-taking behaviour of banks since their costs have a direct 

relationship with bank risk (Tovar-Garcia, 2016). Market discipline is recommended for both the soundness of 

banking systems and financial development. While banks are faced with regulatory discipline based on risk-

weighted capital requirements, insurance premium, liquidity ratios, among others, banks are also subjected to 

market discipline, implying that the cost and availability of funds depend on bank risk (Distinguin et al, 2013). It 

is commonly argued that interbank market discipline is likely to contribute to financial stability because monitoring 

activities among banks incentivize banks to minimize losses (ibid). Unlike other uninformed bank creditors, banks 

are able to claim debt and escape first in bad times. Market discipline is especially important in modern times of 

financial globalization and is particularly supported in interbank markets since such markets are associated with 

uninsured loans.  

Interbank business tends to be automatically viewed by banks as a relatively good risk given that the majority of 

banks have a wide spread of loans in their portfolios (Bank for International Settlements, 1983). This implies that 

by lending and borrowing from each other, banks indirectly share their portfolios. Such further diversification 

could reduce banks’ risk. This particularly holds where banks are able to diversify their interbank lending by 

dealing with a large number of counterparties. In that way, the risk that failure of one bank will lead to failure of 

others through the interbank market is minimized and the stability of the market is improved (Bank for 

International Settlements, 1983). Further, interbank markets act as a type of coinsurance to banks because such 

markets assist banks to avoid bank runs and panic in times of liquidity challenges. Theoretically, the impact of 

interbank market exposures on bank risk remains ambiguous. Earlier authors like Rochet and Tirole (1996) argued 

that the short-term interbank exposures might not be effective disciplinary tools since such exposures can quickly 

be abandoned by both borrowers and lenders. Their argument implies that given the very-short nature of interbank 

financing, lenders can easily escape from the monitoring tasks. This argument could not stand the test of time, 

however, since interbank bank operations have grown considerably in modern days to include operations with 

medium and long-term maturities (Tovar-Garcia, 2016). This motivates not just peer monitoring but also 

incentivizing monitors to obtain economic information with a larger perspective about the borrowers’ financial 

positions. This implies that peer monitoring, to a certain extent, regulates the risk behaviour of borrowing banks. 

For monitoring to be effective, however, the lending banks must feel at risk and must be formally responsible for 

losses due to their decisions in the markets (Rochet and Tirole, 1996). In addition, there should be clear signal to 

the market that the monetary authority will not rescue troubled banks (Tovar-Garcia, 2016). This implies that 

government or central bank intervention (protection) could be an amplifier of bank risk-taking behaviour as argued 

by Flannery (1996). Thus, the greater the probability that a troubled bank will be bailed out by the government, 

the less reason the bank’s lenders have to be concerned about its financial health. 

However, interbank markets may not always be regarded as having modest risk. This is because not all banks have 

well-diversified portfolios. Moreover, not all banks are well managed and supervised. Consequently, banks’ 

monitoring procedures may not always make adequate distinction between the riskiness of lending to different 

banks (Bank for International Settlements, 1983). It is further argued that reliance on interbank market for funding 

could be risky since unlike non-bank deposits, interbank trades could be more susceptible to sudden changes in 

market sentiment. Further, interbank exposures are sometimes viewed to be a potential source of contagion (Allen 
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and Gale, 2000) since such exposures have the potential to amplify liquidity shocks and hence contribute to the 

general banking system risk. As pointed out by Dinger and von Hagen (2009), interbank lending and borrowing 

could be viewed to enhance systemic risk. For Allen and Gale (2000), however, the impact of interbank behaviour 

on bank risk depends on the structure of the interbank market. According to them, in a complete network system, 

i.e. where all banks are connected to all other banks, liquidity shocks are more easily mitigated since the individual 

burden is small. In an incomplete structure, however, they argue that banks lend and borrow from selected peers, 

making the fragility of the system to be higher.  

On the other hand, Rochet and Tirole (1996) emphasize the potential of positive effects from peer monitoring 

given that banks are well-equipped to assess each other’s risks. For them, interbank activity has the potential to 

contribute to prudent market behaviour since interbank activity generate incentives for banks to monitor each 

other. This is because the interbank market has mechanisms that motivate the disciplined banks to change their 

behaviour, especially with regard to risk-taking. This implies that interbank market activity can reduce the risk of 

bank failures and systemic distress in the banking sector.  

While a number of studies have attempted to understand market discipline in terms of the pricing and trading 

volumes in interbank markets, most studies fail to account for the effect of that disciplining mechanism. For 

instance, while Furfine (2001) observed that interbank borrowing rates reflect the riskiness of the borrowing bank 

in the Federal funds market, he did not investigate further on the implications this disciplining mechanism on the 

borrowing bank’s own risk-taking behaviour. Likewise, Cocco et al (2009) reported that interbank market 

relationships play a crucial role in the Portuguese interbank market in the determination of both access and the 

price of funds. However, just like Furfine (2001), they did not establish any impact of such behaviour on individual 

bank’s risk.  

More recently, both academics and policy makers have been interested in the risk-exposure nexus and this, among 

other things, has led to the birth of studies that have concentrated on the determinants of bank-risk behaviour. 

However, a few studies that have attempted to examine the relationship between interbank discipline and risk of 

banks have come up with mixed conclusions. Dinger and von Hagen (2009), studied a sample of Central and 

Eastern European countries to estimate the impact of interbank borrowing on bank risk. The authors measured 

bank risk using loan-loss reserve to gross loans (LLR), loan-loss provisions to gross loans (LLP) and the ratio of 

net charge-offs to equity (NCO). The two authors used a two-stage instrumental variable panel data estimator and 

the deposit to loans ratio as an instrument. They found that interbank borrowing is associated with lower levels of 

risk-taking. Borrowers on the interbank market, on average, were found to have lower risk levels, supporting the 

role of market discipline on risk-taking behaviour of banks. These finding are also supported by Distinguin et al. 

(2013), whose study used bank-level and country-level data for 10 Central and Eastern European countries from 

1995 to 2006 to examine the effectiveness of interbank market discipline. Their results showed that a higher 

proportion of interbank deposits results into lower levels of risk taking and lower probability of failure. However, 

it was found that interbank deposits do not moderate the behaviour of state-owned banks due to an implicit and 

unlimited insurance perceived for such banks by market participants. Such findings are also in support of Nier and 

Baumann (2006) who specifically tested whether interbank borrowing leads banks to choose higher capital buffers 

for a given level of asset risk. Using data from individual listed banks from 32 countries over the years 1992 to 

2000, they found that borrowing banks have greater incentives to limit their insolvency risk by choosing a large 

capital buffer. Thus, larger proportion of interbank borrowing creates incentives for banks to limit their risk.  

For Kenya, Murinde et al (2016) used a quarterly data on 43 banks which participated in the interbank market 

during 2004Q1-2011Q1 to investigate the effectiveness of interbank discipline on bank risk. To measure risk, the 

authors used the logarithm of the ratio of net charge- offs to equity. The results established an inverse relationship 

between interbank activity and bank risk. The inverse relationship was however noted to hold only up to a certain 

level of bank’s interbank activity. Beyond a certain level, the impact of interbank activity on risk was reversed. 

For the Dutch interbank market, however, Liedorp et al. (2010) found contrasting results. These authors tested if 

interconnectedness in the interbank market is a channel through which banks affect each other’s risks. They used 

quarterly bilateral exposure of all banks active in the Dutch interbank market between 1998 and 2008 and applied 

a spatial lag model to test if the Z-score of other banks affect individual bank’s Z-score through the interbank 

market network. Their results showed that larger dependence on the interbank market borrowing and lending 

increases bank risk. Larger shares of both interbank lending and interbank borrowing were found to increase the 

risk-taking of banks, supporting the contagion hypothesis.  

More recently, Tovar-Garcia (2016) empirically tested the risk-interbank exposure nexus for the Mexican banks 

by exploring whether banks with more exposures to the interbank market, principally as borrowers , have lower 
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levels of risk.  He used the Z-score and reserve for loan loss as measures of bank risk and a sample of 37 Mexican 

banks from December 2008 to September 2012. Applying dynamic panel models based on the system GMM 

estimator, the results of the study showed no evidence in favour of the claim that banks with higher exposure to 

the interbank market, especially as borrowers, have lower levels of bank risk. 

As can be noted, the literature on the impact of interbank activity on bank risk remain inconclusive.  Although 

results are expected to be different from different markets, results from different studies could also be different 

due to definition and measurement of the key variables. Precisely, the diversity in the way bank risk is defined and 

measured for different studies could have an impact on the results. This study complements the relatively scarce 

empirical literature on interbank market behaviour by specifically assessing how interbank discipline mechanism 

affect bank risk. While most studies have concentrated on just one form of bank risk, this chapter specifically 

complements this literature by paying attention to the impact of interbank market discipline on both credit risk and 

solvency risk. The study further contributes to the existing literature on the determinants of bank-risk behaviour 

by specifically looking at both bank-specific and macroeconomic factors that influence the risk of banks in Malawi. 

In most studies, the extent to which banks are vulnerable to risks has been attributed to just a variety of factors that 

include banks’ own characteristics such as capital and size, regulation and competition, leaving out the 

macroeconomic factors. The analysis further includes the role of monetary policy stance on banks’ risk taking 

behaviour. 

4. Methodology and Data 

4.1 Econometric Procedure 

This section provides an empirical test of the relationship between interbank borrowed volumes and banks’ 

incentives to reduce risks. The proposition is that interbank borrowing can be considered as a market discipline 

factor that contribute to limit bank risk. The primary hypothesis in this study is that interbank borrowers are less 

risky. The empirical analysis that follows, therefore, questions whether the financial portfolios of interbank 

borrowing banks are characterized by lower levels of risk than banks which do not borrow from the interbank 

market. This is addressed by regressing a measure of bank risk on a measure of a bank’s interbank borrowing 

position. The identification approaches that have been applied takes into account the fact that interbank borrowing 

may be endogenous with respect to bank risk.  

To examine the role of interbank discipline on bank risk, we adopt a panel data model by Tovar-Garcia (2016). A 

number of adjustments are made to the original model. While the study by Tovar-Garcia (2016) looked at the 

interbank exposure from both the borrowing and the lending side, this stduy focuses on the role of interbank 

discipline with a more in-depth analysis of the borrowing side only. For instance, while Tovar-Garcia (2016) 

measures bank risk by Z-score (a measure of solvency risk) only, this study looks at the impact of interbank 

discipline on both credit risk and solvency risk. Further, following literature on bank risk, we added, to the model, 

macroeconomic variables to the list of bank-specific variables that are expected to affect banks’ risk. The impact 

of monetary policy stance of bank risk is also considered in the analysis. 

We particularly look at how interbank market access affect the risk-taking behaviour of banks. The primary 

interest, therefore, lies in estimating Equation 1. 

 

𝑅𝑖𝑠𝑘𝑖𝑡 = 𝛽1 + 𝛽2𝐼𝑛𝑡𝑒𝑟𝑏𝑎𝑛𝑘𝑖𝑡 + 𝛽3𝑋𝑖𝑡 + 𝛽4𝑌𝑡 + 𝛽5𝑀𝑃𝑅𝑡 + 𝜀𝑖𝑡                                                             (1)                                                                        

 

Where itRisk
   denotes a measure of the risk incurred by bank i at time t, 𝐼𝑛𝑡𝑒𝑟𝑏𝑎𝑛𝑘𝑖𝑡 is measure of market 

discipline experienced by bank i in time t, itX
   is a vector of control variables at the level of individual banks (to 

capture bank characteristics), tY
 is a vector of macroeconomic variables to measure the impact of cyclical effects 

on bank risk, and 𝑀𝑃𝑅𝑡 is a variable to measure the impact of monetary policy stance on bank risk. 

4.1.1 Bank Risk and Measurement Issues 

This study concentrates on the impact of interbank market activity on banks’ risk. One of the major debatable 

issues in the banking literature is what is considered to be a good measure of bank risk. This challenge is 

particularly intensified in low-income countries where most banks are not listed and are not credit rated. Although 
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measurement of bank risk takes a variety of dimensions, it has been shown that credit risk and solvency risk are 

the most important risks of banks (Greuning and Bratanovic, 2004). One of the main challenges of banking 

business remains credit risk management. This is because default of loans and advances poses serious setbacks, 

not only for borrowers and lenders, but also to the whole economy (Boahebe et al, 2012). This is why provisioning 

for loan loss remains crucial for both banks and central banks. Policy makers are also concerned about bank failures 

(Jabra et al, 2017). This is because bank failures can lead to economic problems for the whole economy. While 

bank failures interrupt banking relationships, bank failures may leave local depositors and creditors with losses. 

This may result into reduced spending due to the effect of such losses on a wealth. This may, consequently, result 

into reduced levels of economic growth, poverty and unemployment. The study therefore aims to establish the 

nature of impact interbank market discipline has on these two types of bank risk.  

Since bank risk takes different dimensions, there has been different measures of bank risk. Some of commonly 

used measures of bank risk in literature include the loan loss provision (LLP), non-performing loans (NPLs) and 

Z-score. The study uses two different measures of bank risk, one representing credit risk and a measure of solvency 

risk. Precisely LLP is used as a measure of bank credit risk while Z-score is used as a measure of bank solvency 

risk. 

From existing literature, LLP is a significantly important in affecting a bank’s ability to borrow liquidity as well 

as affecting the price at which liquidity can be borrowed from the interbank market. Holding all things constant, 

increases in loan loss provisions indicates an anticipated increase in the nonperforming loans in a bank’s portfolio. 

Banks with huge provisions for losses are therefore considered to be risky banks. Unlike NPLs that are traditionally 

backward looking and highly pro-cyclical (Jabra et al, 2017), LLP is regarded a better measure of bank risk because 

of its forward-looking nature.  

We further include a measure of solvency risk, Z-score, to the analysis to compare the impact of interbank activity 

on credit risk and solvency risk. While LLP and NPLs are measures of credit risk, the Z-score is a universal 

measure of bank risk, capturing more than just credit risk (Jabra et al, 2017). This is a measure of bank risk that is 

more directly related to bank’s probability of default. For our dependent variable, itRisk , therefore, we use a well-

known accounting-based proxy for proximity to default, the Z-score, defined as:       

 

            𝑍𝑠𝑐𝑜𝑟𝑒𝑖𝑡 =
𝐶𝐴𝑅𝑖𝑡+𝑅𝑂𝐴𝑖𝑡

𝜎𝑖(𝑅𝑂𝐴)
                                                                                                                                                (2) 

where 
itROA  is the return on assets on bank i in period t,  

itCAR  is the ratio of capital to total assets of bank i in 

period t. As pointed out by Jabra et al (2017), the Z-score reveals the degree of exposure to operating losses, which 

reduces capital that could be used to offset adverse shocks. The Z-score can therefore be considered as a measure 

of weakness or strength of a bank given that it assigns great importance to the solvency and profitability record. 

Specifically, this indicator represents a measure of a bank’s distance from insolvency, defined as a situation in 

which losses exceeds equity. The metric is defined as the number of standard deviations that a bank’s return on 

assets must fall below the mean for the bank to become insolvent (Jabra et al, 2017). Although there are no bounds 

in which the Z-score should lie, a higher Z-score indicates that a bank is more stable and hence implies a lower 

probability of bank failure. A higher Z-score, therefore, implies a low-risk bank while a lower Z-score implies a 

high-risk bank. This indicator of bank risk has also been used in literature to capture the bank risk of insolvency 

in relation to the interbank market discipline hypothesis. For instance, Distinguin et al (2013), Liedorp et al. (2010) 

and Tovar-Garcia (2016) have used this indicator of bank risk. Some authors have argued that compared to some 

measures like NPLs, the Z-score is considered to be a better measure of bank risk given that NPLs are traditionally 

backward looking and highly pro-cyclical (Jabra et al, 2017). The Z-score has also gained popularity in research 

because changes in bank riskiness are captured through the variance component of the index. 

4.1.2 Control Variables 

According to literature, factors that influence bank risk can be grouped into two: risks specific to individual banks1 

and those that relate bank risk to the macroeconomic environment such as economic growth and inflation. The key 

explanatory variable of bank risk is the measure of interbank market discipline (Interbank). For control variables, 

we include a set of variables, known in literature, to affect the riskiness of individual banks. For bank 

characteristics, we include capital levels (CAR), bank size (SIZE) and the ownership structure of the bank (Foreign 

 
1 These mainly emanate from direct management decisions and could include capitalization, size, ownership and regulatory quality. 
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and GOVT). Like most authors, this work views GDP growth (GDP) and inflation rate (INF) to be important 

variables that can influence bank risk. This work further includes the effect of money policy on bank risk-taking. 

The specific relationship to be captured is therefore presented as Equation 3.  

       𝑅𝑖𝑠𝑘𝑖𝑡 = 𝛽1 + 𝛽2𝐼𝑛𝑡𝑒𝑟𝑏𝑎𝑛𝑘𝑖𝑡 + 𝛽3𝐶𝐴𝑅𝑖𝑡 + 𝛽4𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽5𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑖𝑡 + 𝛽6𝐺𝑂𝑉𝑇𝑖𝑡 + 𝛽7𝐺𝐷𝑃𝑡 + 𝛽8𝐼𝑁𝐹𝑡 +

       𝛽9𝑀𝑃𝑅𝑡 + 𝜀𝑖𝑡                                  

                                                                                                                                                          (3)                                          

4.1.3 Justifications for Inclusion of the Independent Variables and their Corresponding Expected Signs 

Interbank 

We expect that banks with higher exposure to the interbank market, especially as borrowers have lower levels of 

risk. We argue that frequent borrowers of interbank funds will be motivated to work on reducing their risk levels 

in order to be attractive to their lenders so that they can continue to borrow from this market. This implies that 

higher values of the variable Interbank impact positively in reducing bank risk. We therefore expected the 

coefficient of Interbank to have a negative sign when LLP is used as a measure of risk and to have a positive sign 

when Z-score is used as a measure of risk. 

 Capital Adequacy 

The theoretical notion is that banks with higher proportion of own capital invest in less risky projects.  High 

capitalization is generally associated with more prudent bank behaviour. It is argued in literature that low 

capitalization leads to an increase in non-performing loans due to moral hazard incentives. This is because bank 

managers are likely to increase their loan portfolio risk when their banks are delicately capitalized (Jabra et al, 

2017). Such (negative) relationship between capitalization and risk could also be reflected in the way in which 

central bank’s capital regulation assist in the achievement of prudent bank behaviour. As shown by Bolt and 

Tienman (2004), strict capital requirement leads banks to adopt a credit bank policy. Following these arguments, 

we expected the coefficient of CAR to have a negative sign when LLP is used as a measure of risk and to have a 

positive sign when Z-score is used as a measure of risk. 

 Size 

The relationship between bank size and bank risk has in most literature been inconclusive. On one hand, larger 

banks are often associated with the ability to diversity their risks and are therefore expected to have more stable 

earnings than smaller banks. From this point of view, large banks are perceived as likely to reduce their risk of 

becoming insolvent. On the other hand, however, larger banks may be incentivized to take high risks since they 

are not expected to fail (“too-big-to-fail”). The relationship between risk and bank size is therefore ambiguous. 

The coefficient of SIZE was therefore expected to have either a negative or a positive sign in both LLP and Z-

score equations. 

Foreign 

It is expected that banks owned by foreign institution are less risky because such banks are likely to have a better 

technology for assessment of credit worthiness of their borrowers. Following this argument, foreign banks are less 

likely to generate non-performing loans. In Dinger and von Hagen (2009), for instance, compared to local banks, 

Central and Eastern European banks owned by foreign entities were found to have lower levels of risk. We 

therefore expected the coefficient of Foreign to have a negative sign when LLP is used as a measure of risk and to 

have a positive sign when Z-score is used as a measure of risk. 

GOVT 

We further assess the impact of differences in bank ownership on bank risk by considering the influence of state 

ownership. We follow the theoretical and empirical literature that argue that agency problems and risk-taking 

behaviour are different depending on the nature of the shareholders (Barry et al, 2011). Following such literature, 

it is argued that government ownership leads to inefficiency and poor performance of banks. For instance, state-

owned banks have higher ratios of non-performing loans to total loans, pointing to the fact that managers of 

government owned banks are often under pressure to serve particular political interests (ibid). We therefore include 

a dummy variable (Govt), that takes the value of 1 if the share of state ownership in bank total ownership is higher 

than 50%, and zero otherwise. Following the above arguments, the coefficient of Govt is expected to have a 
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positive sign when LLP is used as a measure of risk and to have a negative sign when Z-score is used as a measure 

of risk. 

GDP 

We include the growth rate of real GDP to measure the cyclical effects of bank risk. Both theoretical and empirical 

research emphasizes the role of business cycle on bank risk. It is generally argued that risks tend to accumulate on 

banks’ balance sheets during booms. This is often accompanied by rapid lending growth that leads to losses during 

economic recessions when default rates of bank borrowers pick up due to fall in asset prices (Bohachova, 2008). 

Practically, however, banks’ efforts to mitigate the accumulation of risks vary across countries. In economically 

advanced countries for instance, in order to cushion a rise in losses during the next recession, banks tend to increase 

their capital ratios during booms. In non-OECD countries, for instance, capital ratios are found to rise during 

recessions. This is as a result of reduction in risk-weighted assets when losses are high and when macroeconomic 

risks prevail (Bohachova, 2008). The relation between risk and GDP is therefore ambiguous. We therefore 

expected the coefficient of GDP to have either a negative or positive sign. 

Inflation 

Inflation is important for banks because they usually deal in nominal financial instruments. Inflation, especially 

where the levels are unanticipated, may be an additional risk factor to banks by undermining banks’ investment's 

returns through a decline in purchasing power. Rising inflation, if not properly hedged, could negatively affect 

financial market performance. We therefore expected the coefficient inflation to have a positive sign when LLP is 

used as a measure of risk and to have a negative sign when Z-score is used as a measure of risk. 

Monetary Policy Rate 

Monetary policy stance, to a certain extent, determines the cost of borrowing by banks and other economic agents.  

However, the effect of monetary policy on risk-taking behaviour of banks remains inconclusive in literature. 

Generally, accommodative monetary policy reduces banks’ cost of funding and increases their profits. This is 

particularly true because banks do not cut the interest rate margins with the same magnitude as the drop in bank rate. 

On one hand, increase in profits implies lower incentives to take risk because it makes a bank’s limited liability less 

binding (Martynova et al, 2015). On the other hand, higher profitability may imply that a bank can borrow more and 

take further risks. It is further argued that accommodative monetary policy may induce risk-taking relatively less in 

small banks involved in relation lending, but relatively more in large banks active in financial markets (ibid). 

Following these arguments, the coefficient of MPR is expected to be either negative or positive. Expected signs of 

the coefficients of the independent variables in Equation 2 are summarized in Table 1. 

Table 1. Expected Signs of the Coefficients of the Independent Variables  

 

 

Variable Expected Sign in 

LLP equation 

Expected Sign in 

Z-Score equation 

Interbank - + 

CAR - + 

Size -/+ -/+ 

Foreign - + 

GOVT + - 

GDP  -/+ -/+ 

Inflation + - 

MPR -/+ -/+ 
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4.2 Data and Data Sources 

This study uses micro-level data from overnight trades among financial institutions operating in the Malawian interbank 

market. The sample comprises of non-publicly available data on interbank transactions among 14 financial institutions 

from 2010Q1 to 2018Q4. Quarterly data is used in order to make a good match with the quarterly nature of the other 

bank variables used in the study. The longest period possible within the specified period has been used for each bank for 

each variable. The definitions and measurements of the variables are presented in Table 2. 

Table 2. Variable Definitions and Measurements 

Variable Variable General Definition Measurement 

 of Variable 

Raw Data used to construct  

the Variable 

Loan Loss Provision (LLP) A measure of bank  

credit risk 

Any excess loan loss provision 
over and above the regulatory 

minimum level of 20% 

(a) Bank’s loan loss provisions  

   within the period 

(b) Bank’s total NPLs for the period 

Z-score  Risk of insolvency The sum of the ratio of capital 
to assets (CAR) and return on 

assets (ROA) divided by the 

standard deviation of ROA. 
 

)(ROA

ROACAR
scoreZ



+
=−

 

(a)CAR 
(b)ROA 

Interbank A measure of bank’s interbank 
discipline mechanism 

The ratio of interbank 
borrowings to total liabilities 

of a bank 

(a)Total interbank borrowings for 
in a given period  

(b)Total liabilities of a bank for a 

given period 

Capital Adequacy (CAR) Ratio of total regulatory capital 

to risk weighted assets of a 
bank 

Any excess capital over and 

above the regulatory minimum 
level prescribed by the central 

bank 

(a)Total regulatory capital 

(b)Risk-weighted assets 

SIZE Bank size The logarithm of 

total assets 

Total assets 

Foreign Ownership of a bank, whether 

a bank is owned by a foreign 
institution or a local institution.  

1 if more than 50% of shares 

are owned by foreign 
economic agents, and 0 

otherwise. 

Information on whether a bank is  

foreign or local 

GOVT Ownership of a bank, whether 

a bank is owned by 
government or not 

1 if the share of government 

ownership in the bank total 
ownership is higher than 

50%, and 0 otherwise. 

Information on whether a bank is 

owned by the government or not 

GDP Growth rate of real GDP  Percentage growth rate of real 

GDP per capita 
(a)Real annual GDP growth rates  

(b)Proportions of exports to GDP 

 

Inflation General increase in prices of 

goods and services 

Percentage change in the 

Consumer Price Index 

Consumer Price Index 
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5. Results and Discussions 

     5.1 Descriptive Statistics 

      The descriptive statistics of the variables used for analysis are presented in Table 3.  

Table 3. Descriptive Statistics (Averaged across all banks)  

Variable Mean Std Dev. Min Max Obs Skewnes

s 

Kurtosis 

LLP (%) -15.1971 4.5925 -20.0000 2.7212 336 0.0000 0.0000 

Z-Score 5.7436 5.0525 -5.1355 23.9687 331 0.0000 0.0002 

Interbank (Ratio) 0.6889 1.4176 0.0000 16.2186 339 0.0000 0.0000 

CAR (%) 4.0061 7.7758 -17.1078 68.9382 325 0.0000 0.0000 

SIZE (MK’bn) 10.6449 1.2680 7.1956 13.3488 339 0.1060 0.6339 

Foreign 0.6559 0.4756 0.0000 1.0000 494 0.0000 0.0000 

GOVT 0.1170 0.3218 0.0000 1.0000 436 0.0000 0.000 

GDP 0.1007 0.4435 -0.7151 1.0312 494 0.0000 0.0351 

MPR (%) 20.2393 5.2451 13.0000 27.0000 436 0.0652 0.0000 

INF (%) 17.0961 8.4781 6.4700 36.4700 494 0.0014 0.0000 

NPL (%) 6.6924 14.3110 -5.2000 61.9956 320 0.0000 0.0000 

 

Some interesting results are observed from Table 3. The high standard deviations in both credit risk and solvency risk 

point toward existence of substantial cross-sectional variation in both types of bank risk over time. On average, the Z-

score (measure of bank solvency risk) equals 5.7. This is significantly below the Z-score of the banks in the G-7 countries 

at 40 and that of Mexican bank at 27.9 for the 2008-2012 period (Tovar-Garcia, 2015). This means that banks in Malawi 

were riskier for the study period compared to the G-7 and Mexican banks during the 2008-2012 period. This also shows 

that solvency risk was higher for banks operating in Malawi compared to banks operating in South Africa with a Z-score 

of 16.7 in 2017. Further, the minimum and maximum values of the risk variables suggest the volatility in the risk levels 

of banks operating in Malawi. The variabilities in bank’s risk levels warrant further investigation to check if differences 

and movements in bank risk could reflect the levels of bank’s participation in the interbank market. 

5.2 Estimation Results 

The correlation matrix (Table 4) shows interesting results. It is observed that there is a negative correlation between the 

interbank discipline variable and both measures of bank risk. While the negative correlation between interbank discipline 

and credit risk is consistent with expectations, an unexpected result is observed in terms of the role of interbank discipline 

on solvency risk. The negative correlation between interbank activity and Z-score could point out that banks that rely on 

the interbank market for their liquidity needs have a higher probability of becoming insolvent. Such surprising results 

warrant further investigation. The highest correlation coefficient among the independent variables is 0.8283 and is 

between INF and MPR. Apart from that, there is no serious multicollinearity among the independent variables.  
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Table 4. Correlation Matrix among the Variables 

 Interbank Z-score LLP CAR SIZE Foreign GOVT GDP INF MPR 

Interbank 1.0000          

Z-score -0.1037 1.000         

LLP -0.1208 -0.2527 1.0000        

CAR 0.1589   0.4791 -0.2669 1.0000       

SIZE -0.2672 0.2417 0.0388 0.1827 1.0000      

Foreign 0.2680 -0.3323 0.1761 0.1025 -0.5896 1.0000     

GOVT -0.0713 -0.2722 -0.0541 -0.3175 -0.1947 -0.2433 1.0000    

GDP 0.0164 -0.0301 0.0708   -0.0577 0.0276 0.0040 -0.0233 1.0000   

INF -0.0419 -0.0443 0.0124 -0.0800 0.0330 0.0185 0.0677 -0.0437 1.0000  

MPR 0.0322 -0.0578 0.1471 -0.1297 0.1633 0.0147 -0.0098 -0.0087 0.8283 1.0000 

 

5.2.1 Model Specification Issues 

To arrive at the specific model for the panel data, a number of preliminary tests were carried out. An F-test was carried 

out to compare a fixed effects model with a pooled OLS model. The null hypothesis of no individual specific effects is 

rejected from the results of the F-test in the LLP model, but it could not be rejected in the Z-score model (Table 5a and 

Table 5b). Further, existence of random effects was examined by carrying out a Breusch and Pagan’s (1980) Lagrange 

Multiplier (LM) test that contrast a random effect model with (pooled) OLS model. From the results of the BPLM test, 

the null hypothesis of no random effects was rejected for the LLP model but it could not be rejected for the Z-score 

model. This implies that a random effect model would be better than the pooled OLS model for the estimation of the 

LLP measure of bank risk, implying that the LLP model had to be estimated as either a random effects or a fixed effects 

model. The choice of whether to estimate the model as a random effects or a fixed effects was arrived at by conducting 

a Hausman test. Results of the test showed that the null hypothesis of no fixed effects could not be rejected (Table 5a). 

This implies that the fixed effects model could be preferrable for the estimation of the LLP measure of bank risk. The 

estimation results of the fixed effects model for the LLP measure of bank risk are presented in Appendix 1a. On the 

other hand, the results of the tests imply that a pooled OLS model would be preferable for the estimation of the Z-score 

measure of bank risk. The estimation results of the pooled OLS model for the Z-score measure of bank risk are presented 

in Appendix 1b. 

However, although the fixed effects would provide consistent estimators, estimators for the variables that do not change 

within cross-sections would not be provided. Such variables are treated as time-invariant and Fixed effects estimator 

eliminates anything that is time-invariant from the model. This means that our variables, GDP, INF and MPR would be 

eliminated from the model as they do not change within cross-sections. This may be a high cost to the study as we could 

lose important information from the macroeconomic variables and monetary policy indicators that would assist in the 

explanation of the determinants of bank risk in Malawi. Consequently, we resorted to use a Hausman-Taylor regression 

for the estimation of the model. 

5.2.2 The Hausman-Taylor Regression 

The Hausman and Taylor (1981) regression is a form of a transformed random effects model with instrument variables 

(IV). It is a consistent estimator which basically distinguishes between time-varying and time-invariant regressors and 

enables the coefficients of time-invariant variables to be estimated. This is generally a combination of random effects, 

fixed effects and instrumental variables. This hybrid model combines the consistency of a fixed-effects model with the 

efficiency and applicability of a random-effects model. For instance, while random-effects models assume exogeneity 

of the regressors,2the Hausman-Taylor method applies weight adjustments where they are needed to give a flexible 

 
2 Implying that the regressors are independent of both the cross-sectional and observation-level errors 
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specification. One of the strong advantages of the Hausman-Taylor approach is that one does not have to use external 

instruments from the model. This is because instruments can be derived within the model. Furthermore, where this model 

is used, the regressors are subdivided into those that vary within cross sections and those and do not vary within cross 

sections and would otherwise be dropped from a fixed-effects model. The Hausman-Taylor estimator is therefore a form 

of a two-stage least squares (2SLS) regression on data that are weighted similarly to data for random-effects estimation. 

The weights are functions of the estimated variance components.  

As explained earlier, interbank borrowing may be endogenous with respect to bank risk3. Due to this, it is necessary to 

apply an alternative identification approach based on instrumental variables. In other methodologies like the one used 

by Dinger and von Hagen (2009), a viable instrument for the interbank borrowing is identified. This is basically a 

variable that is correlated with a bank’s incentive to borrow in the interbank market but not simultaneously correlated 

with the bank’s risk. For instance, Dinger and von Hagen (2009), applied the ratio of bank’s deposits to total loans 

(deposits/loans ratio) as an instrument for interbank borrowing. They argued that the deposits to loans ratio could be a 

good instrument because one of the major determinants of interbank borrowing is the need to satisfy loan applications 

against deposits made into the banks. During times of good deposit gathering by banks, the need to borrow from the 

interbank market could be reduced, especially given that borrowing from the interbank market is generally more 

expensive compared to deposits. For banks operating in Malawi, the need to borrow from the interbank market could 

also be intensified by the absence of an active and liquid secondary market for government securities which make a good 

part of banks’ assets. In the case of this study, however, although we treated the interbank market discipline variable as 

an endogenous variable, we did not need to identify the instrument. This is because, as pointed out earlier, the Hausman-

Taylor approach does not require the use of external instruments from the model. Both estimations went through the 

Hausman specification test and the Hausman-Taylor approach is favoured for both the LLP model and the Z-score 

model. The empirical results were also found to be robust. Table 5a and 5b summarize the estimation results of the two 

Hausman-Taylor regressions.  

 

Table 5. Estimation Results of Bank Credit Risk Regression Model  

 

Dependent variable is LLP 

Interbank 
-0.5828*** 

[0.1712] 

CAR 
 -0.1533*** 

[0.0338] 

SIZE 
0.3012  

[0.2992] 

Foreign 
3.1165*** 

[0.7392] 

GOVT 
0.1526  

[0.7308] 

GDP 
0.4308 

[0.8538] 

INF 
-0.1952** 

[0.0834] 

MPR 
0.3579** 

[0.1383] 

Constant 
-22.1517***  

[3.4018] 

Wald Chi2 (p value)               69.5000                 (0.0000) 

F Test                                       2.7000                  (0.0000) 

BP LM Test                             5.0300                  (0.0125) 

Hausman Test                        39.7100                  (0.0000) 

***, **, * denote significance at 1%, 5% and 10% level, respectively. Figures in brackets are  

standard errors 

 

 
3 As noted earlier, lenders price or ration risk 
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Table 6. Estimation Results of Bank Solvency Risk Regression Model  

 

Dependent variable is Z-score 

Interbank 
-0.5286*** 

[0.1591] 

CAR 
0.3547*** 

[0.0301] 

SIZE 
-1.4654*** 

 [0.2494] 

Foreign 
-7.3203*** 

[0.6624] 

GOVT 
-4.8013*** 

[0.6893] 

GDP 
0.0696 

[0.4630] 

INF 
-0.0573  

[.0462] 

MPR 
0.1582** 

[0.0777] 

Constant 
20.8278  

[2.6369] 

Wald Chi2 (p value)             298.4400                  (0.0000) 

F Test                                       0. 7100                 (0.8861) 

BP LM Test                             0.0000                   (1.0000) 

Hausman Test                        12.5100                     (0.0285) 

***, **, * denote significance at 1%, 5% and 10% level, respectively. Figures in brackets are  

standard errors 

 

The Role of Interbank Market Discipline on Bank Risk  

The underlying hypothesis of interest in this study is that bank risk is lower for banks with higher participation in the 

interbank market. Some interesting findings can be concluded from the empirical results. The coefficient of the main 

explanatory variable, Interbank is negative and highly significant for the credit risk model. Thus, a bank’s exposure to 

the interbank market as a borrower affects its level of credit risk-taking. Precisely, banks with higher exposure to the 

interbank market as borrowers present low levels of credit risk. Moreover, results are economically significant. For 

instance, a 1% increase in the ratio of interbank liabilities to bank’s total liabilities is associated with a 0.58% decrease 

in a bank’s loan loss provision. Where credit risk is concerned, this means that banks operating in the Malawi interbank 

market appear to be well suited to assess risks of peers and mitigate the risks by providing superior monitoring services. 

This supports the peer monitoring role of the interbank market. The results are consistent with the ones by Murinde et 

al (2016) which showed that interbank activity reduces bank risk levels for banks operating in Kenya. 

On the other hand, the coefficient of Interbank is negative and highly significant when the Z-score is used as a measure 

bank risk. Holding all things constant, a 1% increase in the ratio of interbank liabilities to bank’s total liabilities is 

associated with a 0.53% decrease in a bank’s solvency. This implies that a bank’s exposure to the interbank market as a 

borrower increases its level of solvency risk-taking. These results are in tandem with the ones by Liedorp et al (2010) 

who used Z-score to measure bank risk. They found that large borrowing shares in the interbank market increase the 

riskiness of banks, supporting the contagion hypothesis. This implies that persistent borrowing from the interbank market 

potentially compromises banks’ solvency. This could be attributed the relationship between funding sources and profit 

making. It is argued that interbank borrowing, while increasing banks’ balance sheets, provides only small profits (Bank 

for International Settlements, 1983). Compared to customer deposits or discounting of a bank’s own securities, for 

instance, the interbank market provides a more expensive source of funding for the banks.  

Although borrowing from the interbank market is limited by bank’s risk levels and other factors, it is argued, on the 

other hand, that the incentive to borrow from the interbank market by banks with well-developed deposit gathering 

networks is weaker (Dinger and von Hagen, 2007).  Further, as established in literature, banks with liquidity challenges 
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borrow from the interbank market at higher rates. If a bank experiences persistent increase in funding costs as a result 

of persistent reliance on the interbank market for its funding, its ability to generate profits on a sustainable basis is 

challenged. Failure to generate enough profits may result in increase in solvency risk. As argued by Aldasoro and Park 

(2018), solvency risk and funding costs are two forces that can interact with and feed upon each other. This further 

implies that the relationship between interbank activity and solvency risk could be an area of interest by macroprudential 

stress tests. Stress testing should therefore pay close attention to different bank funding sources, including to observe 

how such sources affect the solvency risk of banks. 

Further, some of the control variables enter significantly and give consistent results in the two regressions. Banks’ capital 

levels seem to be an important factor in determining bank risk-taking.  As expected, the coefficient of capital adequacy 

(CAR) has the expected negative sign in the credit risk model and positive sign in the solvency risk model. The 

coefficient is also highly statistically significant in both cases. This is in tandem with the findings by Dinger and von 

Hagen (2007) and consistent with theoretical notion that banks with higher proportion of own capital invest in less risky 

projects. These results are also similar to those obtained by Rajan and Dhal (2003)4 who argued that high levels of 

capital minimize credit risk. Such results support the argument that capital constraint is one of the most important criteria 

of obtaining a stable financial system. This implies that capital regulation is crucial in the prudential framework since 

high capital levels reduce both credit risk and solvency risk. 

The coefficient of bank size (SIZE) is positive in the credit risk model although it is not statistically significant. Unlike 

the findings by Jabra et al (2017) who found that bank size has a negative and significant effect on credit risk, our results 

imply that bank size does not affect credit risk levels of banks. However, this coefficient is negative and highly significant 

in the solvency risk model. While bank size seems to have no impact on bank’s credit risk, the results show that bigger 

banks in Malawi have higher levels of solvency risk than smaller banks. This supports the results by Gonzalez (2005) 

who found a positive and significant relationship between bank size and bank risk-taking. This is also consistent with 

the too-big-to fail argument that stipulates that large banks are encouraged to undertake more risky investments as they 

naturally possess the benefit of compressive security net (Jabra et al, 2017). Small banks, on the other hand, may 

anticipate that borrowing is easier for low-risk banks and adjust their risk levels accordingly.  

The Foreign ownership dummy has a significant positive sign in the credit risk model and a negative sign in the solvency 

risk model. This coefficient is highly significant in both cases. This presents evidence for higher risk undertaking by 

banks owned by foreign entities. Such results contrast some findings in literature on foreign bank entry in transition and 

developing countries as in Clarke et al (2003) and Dinger and von Hagen (2007). This implies that, compared to local 

banks, foreign banks operating in Malawi have higher levels of both credit and solvency risk. This could be in support 

of Mian (2006), who argued that foreign banks may actually have preference for higher risk locally as they can more 

easily diversify themselves internationally.  

The coefficient of GOVT has a positive sign for the credit risk model and a negative sign in the solvency risk model. 

While the sign of the coefficient is consistent for the two models, the coefficient is significant in the solvency risk model 

only. This implies that while being a government-owned bank does not affect the credit risk level of a bank, being a 

government-owned bank increases the solvency risk of banks. This is in tandem with studies that have found that state 

ownership leads to inefficiency and poor performance. Such studies include the one by Barth et al. (2004) who found 

that state-owned banks have higher ratios of non-performing loans to total loans. Among other reasons, this is because 

managers of state-owned banks are often under pressure to serve particular political interests. Further, state-owned banks 

may have the appetite to take more risks than other banks since they may be perceived as implicitly insured by the 

government even in the absence of such insurance. As pointed by Distiguin et al (2013), presence of insurers undermines 

market discipline and lowers the incentive for interbank market players to monitor each other.  

Concerning the macroeconomic variables, the coefficient of GDP has a positive sign in both cases, but it is not 

statistically significant in both cases. This implies that growth of the Malawi economy does not have a significant impact 

on both credit risk and solvency risk. It is further noted that inflation rate has an impact on credit risk only. Precisely, 

higher inflation seems to reduce the level of credit risk. This is in contrast to the findings by Murinde et al (2016) who 

found that higher inflation is associated with higher risk to banks in Kenya. Our findings could be in line with the 

argument by Bohachova (2008), that rising inflation could induce economic uncertainty that could stimulate banks to 

restrict lending in order to mitigate adverse selection. This is especially the case given that higher inflation usually leads 

to higher interest rates which are usually associated with difficulties in loan repayment. Higher inflation could also be 

as a result of higher annual GDP growth which could be associated with lower risk taking and lower default rate. 

 
4 Quoted in Jabra et al (2017) 

http://www.rsepconferences.com/


25th RSEP International Conference on Economics, Finance & Business  

16-17 June 2022, Mercure Paris 19 Philharmonie La Villette Hotel, Paris, France 

 

www.rsepconferences.com    CONFERENCE PROCEEDINGS/FULL PAPERS      ISBN: 978-605-70583-8-6/July 2022 

 

                                                                                                                  Kanyumbu, E.K., Sirichand, K., Green, C.J. pp.75-94 

 

91 
 

It is further noted that the coefficient of monetary policy (MPR) is positive and statistically significant in both the credit 

risk model and the solvency risk model.  This implies that while monetary policy tightening could increase bank’s’ credit 

risk, tighten has the potential to reduce the solvency risk of banks. As highlighted earlier, monetary policy affects banks’ 

cost of funding. When the central bank increases the monetary policy rate, banks adjust both their lending rates and 

deposit rates. In some cases, like in the case of Malawi, however, the increase in lending rates is, in most cases, more 

than the increase in deposits rates. Consequently, increases in monetary policy rate could result into higher interest rate 

spreads. This increases banks’ profits and hence the increase in Z-score. On the other hand, however, increase in interest 

rates could make loan repayment for bank customers more difficult and could result into significant increase in non-

performing loans that, in our case, could be reflected in the upward adjustment of the LLP.  

It is further noted that most of the results obtained from estimation of the Hausman-Taylor model are consistent with 

those obtained from the fixed effects model for the LLP measure of bank risk and those obtained from the Z-score 

measure of bank risk (Appendix 1a and 1b), confirming the robustness of the results.  

6. Conclusions and Policy Issues 

The study aimed to investigate the role played by interbank market discipline on the risk behaviour of banks. The 

relationship between interbank discipline and bank risk is tested in line with two competing hypotheses in literature: the 

peer-monitoring hypothesis and the contagion hypothesis. Most of the existing literature has focussed on the role played 

by interbank discipline on either credit risk or solvency risk. The study departs from the existing literature by 

investigating the role of interbank discipline on both the credit risk and solvency risk. This, in our view, could be more 

informative to both market players and policy makers. We further included the role played by macroeconomic factors 

and monetary policy in the analysis of bank risk. These factors, though very important, have received limited attention 

in most studies.  

The study considered the argument that interbank borrowing may be endogenous with respect to bank risk given that 

lending banks ration more risky banks. To deal with such endogeneity, a Hausman-Taylor panel approach was applied 

in the estimation of the two models. The approach also assisted in the retention of the impact of time-invariant variables 

which could be lost if fixed effects were to be applied. It is concluded that interbank discipline plays a role in the risk-

taking behaviour of banks. This is true for both credit risk and solvency risk. However, the direction of the impact of 

interbank discipline on bank risk is different for the two types of risk. Banks operating in Malawi with higher exposure 

to the interbank market as borrowers show low levels of credit risk as shown by smaller provisions for loan losses. This 

is consistent with the peer monitoring hypothesis which has been explained earlier. Such banks, however, show a higher 

probability of bank failure. This implies that while increased interbank borrowing assists in reducing banks’ credit risk, 

increased interbank borrowing intensifies a banks’ solvency risk, holding all things constant. It can therefore be 

concluded that while monitoring activities in the interbank market are effective in reducing credit risk, such activities 

could also be a source of solvency risk. 

The conclusion from the findings is that while the interbank market may be a convenient source of funding for banks, it 

could be less suitable as a primary source of funds in the long run. These important yet mixed effects of interbank 

discipline on bank risks have a number of implications for bank supervisors, policymakers and bank managers. 

For banks, it is crucial to understand the main drivers of different types of risks and the implication for their interbank 

activity. Precisely, banks need to gauge from time to time, the extent to which it is prudent to continue borrowing from 

the interbank market given their possible alternative funding sources and liquidity needs. Where interbank activity 

expands bank balance sheets with relatively unprofitable business, reduction in the volume of interbank activity could 

be sensible. Banks could therefore aim to borrow from the interbank market only up to a certain proportion of their assets 

or liabilities. However, the extent to which banks can reduce interbank borrowing would also depend on alternative 

means available in a given market. For instance, although interest rate futures could provide a sensible substitute for 

interbank trades, futures markets are not well-established in many low-income African countries like Malawi. Further, 

in order to be able to reduce unnecessary interbank borrowing that negatively affect banks’ profits, banks need to acquire 

skills that enable them to monitor and assess the stability of their deposits and demand for loans to their customers. This 

would assist banks to establish, with reduced errors, their real degree of liquidity needs at different times.  

Policy should aim to retain the benefits of interbank discipline and reduce the risks associated with such discipline. To 

achieve this, policy makers need to develop a regulatory framework with enough accessible information to make sure 

that interbank market players are aware of the risks they are subjected to when making different decisions in the interbank 

market. Further, supervision of banks should be complemented by a deep understanding of interbank market behaviour. 

Among other things, banks that continuously and significantly rely on the interbank market for their liquidity needs may 

need to be more carefully monitored by supervisors. This is because supervision of individual banks alone might not 
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shed enough light on some of the economically important contingencies against which central banks and banks may be 

interested to insure in order to avoid spill-overs effects that may dominate on the overall stability of the banking system.  

Further, a deep understanding of the impact of interbank market on different types of risk will assist regulators on the 

pressing issue of how to efficiently allocate the limited regulatory resources and effectively promote the stability of the 

banking system. By doing this, regulators would reduce some of the resources that are devoted to reducing risks that the 

interbank market is managing relatively well and increase resources to activities aimed at counteracting the adverse 

effects of interbank discipline.  
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Appendices 

Appendix 1a: Estimation Results of Bank Credit Risk Fixed Effects Model 

Dependent variable is LLP 

Interbank 
-0.7305*** 

[0.1742] 

CAR 
 -0.1183*** 

[0.0353] 

SIZE 
0.2653  

[0.3244] 

Foreign 
2.2045*** 

[0.7668] 

GOVT 
0.1683  

[0.7308] 

Constant 
-11.9225***  

[3.4018] 

F (5,283)                                 12.09  

Prob>F                                    0.0000  
***, **, * denote significance at 1%, 5% and 10% level, respectively. Figures in brackets are  

standard errors 

 

     Appendix 1b: Estimation Results of Bank Solvency Risk (Pooled) OLS Model 

Dependent variable is Z-score 

Interbank 
-0.5173*** 

[0.1553] 

CAR 
0.3542*** 

[0. 0300] 

SIZE 
-1.4607*** 

 [0.2490] 

Foreign 
-7.3212 *** 

[0.6624] 

GOVT 
-4.7999*** 

[0.6893] 

GDP 
0.6859 

[0.4630] 

INF 

-0.0566 

[0.0461] 

 

MPR 
0.1569 

[0.0776] 

Constant 
20.7875 

[2.6340] 

F (8,315)                             37.31 

Prob>F                                0.0000 

Adjusted  R-squared           0.4735 

***, **, * denote significance at 1%, 5% and 10% level, respectively. Figures in brackets are  

standard errors 
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