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Abstract: This study assesses the dynamic relationship between macroeconomic factors and bank
asset quality based on changes in the condition of stock market returns. A dynamic panel two-step
system, the Generalized Method of Moments (system GMM) model, is employed using panel data
from 18 universal banks spanning the period of 2007 to 2021. The analysis revealed that the real GDP
growth rate, the average lending rate, and the real exchange rate represent a set of macroeconomic
factors with a marked influence on banks’ asset quality, where a unit increase in these variables drive
0.02 percent, 0.98 percent, and 0.27 percent improvement in asset quality, respectively. In addition, a
high-inflation rate was found to exert an adverse effect of −0.32 percent on asset quality, as it affects
borrowers’ financial ability to meet loan repayment obligations. Furthermore, the study verified
the existence of a positive relationship between market condition and asset quality, where a rise
in the market return drives a 0.07 percent improvement in bank asset quality. This implies that
bank performance adapts to changes in market conditions as posited under the Adaptive Market
Hypothesis (AMH). Bank managers should consolidate banks’ asset bases during conditions of
market stability to withstand periodic market fluctuations to boost trading momentum. Policy
recommendations are suggested to foster a conducive business environment for bank stability.

Keywords: bank asset quality; real GDP; inflation; average lending rate; real exchange rate; changing
market conditions

1. Introduction

Universal banks represent a focal component of the financial system for the intermedi-
ation and allocation of financial resources across the sectors of the economy to facilitate
socio-economic development (Guru and Yadav 2019; Haralayya and Aithal 2021). The
efficiency of the banking industry is vital for the stability of the entire financial system
within any economy. However, banks in Ghana, much like their international counterparts,
continue to draw criticism for their persistent inability to exhibit superior performance
in terms of returns on loans and advances, which constitute the main income-generating
assets of banks (PwC 2019; Al Masud and Hossain 2021). Banks in Ghana, nevertheless,
continue to experience an increase in the flow of investors and depositors’ funds, while
universal banking, like other financial enterprises, is premised on the ability to outperform
the market. According to the Bank of Ghana (BoG 2021), the combined assets of licensed
universal banks stood at GHS 166.4 billion as of the middle of the third quarter of 2021,
which represents a notable increase of 16.7 percent compared with the previous year’s
value of GHS 138.6 billion. Nonetheless, pertinent issues regarding high levels of non-
performing loans, risk management, operational efficiency, and liquidity constraints, which
have implications for the asset quality and trading stability of the banks, continue to cause
concern among analysts and policymakers (PwC 2019; BoG 2021).
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The asymmetric asset quality and funds flow interaction of banks distorts information
efficiency and allows strategic investors to earn excess returns while assuming minimal
risk, which deviates from the underlying assumptions of the Efficient Market Hypothesis
(EMH). Explanations suggest that in a robust financial market, the prices of financial assets
adequately reflect the available market information on them. A trader can only achieve
returns comparable to what the market generally offers, while an extraordinary return is
possible only on the assumption of additional risk (Fama 2021). The relationship between
inconsistent asset quality and funds flow suggests that their dynamics adapt to changes in
market conditions and can be explained by the Adaptive Market Hypothesis (AMH). In
terms of the AMH, the interaction between financial and economic variables is subject to
changes in market conditions, and their characteristics therefore adapt to period market
changeovers (Lo 2012). This activates human evolutionary tendencies such as overreaction,
loss aversion, and cognitive bias among investors, who then exhibit trading behaviors that
are contrary to established financial planning principles (Urquhart and McGroarty 2016).
Therefore, arbitrageurs adopt opportunistic strategies to achieve excess gains regardless of
the direction of their current performance.

In the above context, this current research is justified because most of the extant studies
on banks’ performance dynamics in Ghana do not account for the effect of the change in
the condition of stock market returns on asset quality, while it is known in the literature
that the performance of banks is linked to the condition of the market return (Boateng 2018;
Altavilla et al. 2018; Mei et al. 2019; Elekdag et al. 2020; Bunyaminu et al. 2021). As a result,
the extant analysis on bank performance in Ghana is unable to provide explanations for the
continuous flow of customers’ and investors’ funds to persistently underperforming banks.
This affects the informational efficiency of the financial system relative to fair asset pricing
as universal banking is premised on the ability to outperform the market. Furthermore,
the banking industry, much like other businesses in the financial sector, are sensitive to
dynamic shocks, which emanate from changes in macroeconomic factors such as GDP
growth, inflation, interest rate, and real exchange rate, while their performance is also
linked to the condition of the market index. This calls for further investigation as the
conditional analysis of the dynamics of asset quality in Ghana remains unexplored in the
literature. As such, this study is underpinned by the theoretical framework of the AMH
because the interaction between asset quality and the macroeconomic variables adapts to
changes in stock market conditions.

Based on the preceding discussions, the purpose of this study is to assess the effect of
macroeconomic factors on the asset quality of banks while considering the time-varying
changes in the returns of the stock market in Ghana. This study makes significant con-
tributions to the in the following ways. First, it represents a novel attempt of testing the
effect of changes in stock market conditions on the asset quality of banks in Ghana. Second,
the analysis of the effect of bullish and bearish market conditions on the asset quality of
banks will provide useful guidance for investors and bank managers to optimize stock
picking and investments under different market conditions. As such, this study presents
impetus towards ensuring the stability of the banking industry, considering the changes in
market conditions. Moreover, the findings provide a valuable toolkit for bank practitioners,
analysts, investors, depositors, and policymakers who require bank data for investment and
analysis. The analysis revealed that an increased real GDP growth rate, the average lending
rate, and the real exchange rate positively predict asset quality, while a high-inflation
rate deteriorates asset quality. The rest of the paper is structured as follows. Section 1
presents the theoretical framework and empirical literature review; Section 2 provides a
description of the research methodology and details of the data sources, sampling criteria,
and empirical model; Section 3 presents the results and discussion, and Section 4 contains
the conclusion and suggestions regarding policy implications.
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2. Literature Review
2.1. Theoretical Literature Review

Market fluctuations lead to contrarian investments with bank depositors’ and investors’
stock-picking decisions being influenced by adaptive tendencies such as overreaction, risk
aversion, and overconfidence as against adherence to rational investment principles (Chen
et al. 2018). Explanations posited in terms of the EMH imply that the prices of financial
instruments, such as banks’ assets, adequately reflect the available market information
about them in instances where the financial system is informationally robust (Fama 2021).
In such a case, excess returns are achieved only when an investor assumes a commensurate
higher risk. However, periodic changeover in market conditions distorts the efficiency
of the financial market and allows opportunistic traders to achieve extraordinary returns
regardless of the direction of their current performance (Lo 2012).

In the above context, the dynamics of bank asset quality may extend beyond bank-level
factors to include adaptation to changing market conditions as a means of sustaining trade
momentum. In consequence, banks can attract investors’ asset allocations despite their
persistent inability to exhibit superior performance relative to the market amid significant
operational inefficiencies. The banking industry, much like other subsectors of the economy,
is subject to changes in fundamentals such as GDP growth, inflation, interest rate, and
exchange rate, while these factors drive the direction of bank performance (Batten and
Vo 2019). These dynamics suggest the existence of a convex relationship between bank
asset quality and funds flow, with asset owners allocating funds disproportionately across
recently outperforming and underperforming banks. As such, a conditional analysis is
required to obtain accurate inferences about their interactions.

Proponents of evolutionary perspectives in financial planning explain that investors’
responses to market updates, such as risk aversion, overinvesting, and anxiety about
expected returns, are evidence of human evolution and adaptation to changing conditions
(Madaan and Singh 2019). In this context, bank managers and investors alike may adapt
to switches in market conditions regarding return volatility and variability while they
strategize to sustain trading momentum, as explained under the AMH (Mishra and Mishra
2023). Explanations posited under the AMH suggest that the interaction between economic
variables is unlikely to be the same under conditions of uncertainty in the market, as their
dynamics change over time (Lo 2012; Obalade and Muzindutsi 2020). Therefore, the AMH
represents a bridging theory through which the unpredictable actions of humans and
market robustness are linked (Lo 2012; Kumar 2018).

In practice, investors take advantage of instability in market conditions to achieve
extraordinary returns through arbitrage investments because the informational efficiency
of the financial market is distorted during volatile periods of the market (Paramita et al.
2017). In this context, the unconditional principles underpinning the EMH cannot explain
the asymmetric interaction between the asset quality and funds flow of the banks in Ghana.
This is because behavioral hazards and reactionary tendencies may influence the trading
decisions of bank investors and depositors under changing market conditions, while these
dynamics are not factored by the underlying explanations of the EMH. Furthermore, bank
performance, much like other financial variables, is sensitive to macroeconomic shocks,
while the analysis of this remains a gap in the literature that requires investigation.

Accordingly, this study is purposed at analyzing the effect of the macroeconomic
factors on asset quality under different market conditions. The normative guidelines of
the AMH imply that the relationship between financial variables is contingent on periodic
changes in market conditions, as systemic fluctuations affect the direction of their effect,
which may activate adaptive trading and investment behaviors among asset managers
and investors based on the current market trend (Lo 2012; Mushinada 2020). In the above
context, the AMH represents the suitable theoretical context for testing the impact of the
macroeconomic dynamics on the asset quality, considering the changes in the condition of
the stock market returns.
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2.2. Empirical Studies on the Effect of Macroeconomic Dynamics on Bank Asset Quality

The dynamics of banks’ performance, much like other financial time series, are sensi-
tive to changes in macroeconomic indicators and the condition of the stock market, where
the return on banks’ assets varies across market upturns and downturns (Bhimjee et al. 2016;
O’Connell 2023). Employing a system GMM technique, Arrawatia et al. (2019) analyzed the
determinants of banks’ asset quality in India. The study finds GDP growth and real interest
rate to have a positive effect on asset quality while inflation exerts a deteriorating influence
on asset quality. This evidence suggests that an increase in national productivity promotes
the quality of banks’ assets through the expansion of the market to support business growth
and liquidity flow and boost borrowers’ ability to meet credit repayment commitments,
which reduces the level of non-performing loans of banks. However, results obtained by
Swamy (2017) showed GDP growth as having a negative effect on asset quality, with this
effect being attributed to operational inefficiency and management laxity regarding loan
recovery strategies as economic expansion allows investors and debtors to explore other av-
enues of asset allocation beyond banks. The positive effect of interest rates on asset quality
documented by Arrawatia et al. (2019) indicates that an increase in lending rate implies an
improvement in the returns on banks’ assets, which reflects in enhanced interest margins.
This evidence is, however, contradicted by more recent results obtained by Ogundipe et al.
(2020), which suggest that an increase in lending rate implies a corresponding increase in
non-performing loans and reflects a deteriorating spiral of asset quality.

The evidence obtained by Arrawatia et al. (2019) of the negative effect of inflation on
asset quality is to be expected, as an increase in frequency brings about increases in the
prices of goods and services, and the factors of production stagnate business growth and
profitability while diminishing individuals’ disposable income. In this way, the financial
capacity of bank debtors is reduced, which has implications for the quality of banks’ assets.
While this result remains consistent with the explanations provided by Alhassan et al.
(2014), it departs from the position adopted by Swamy (2017), who documents inflation
as having a positive influence on bank asset quality. The study indicated that inflationary
conditions allow banks to charge higher lending rates to improve interest income to offset
losses that may accrue from non-performing credits to sustain trading momentum. While
the findings of the above analyses make important inferences about the effect of the specific
economic indicators on asset quality, they do, however, account for the effect of the stock
market returns on bank performance, while changes in the market conditions can affect the
quality of banks assets (Mensah and Premaratne 2018), which requires further analysis.

Using a one-step difference GMM approach, Al Masud and Hossain (2021) examined
the determinants of non-performing loans to test the quality of bank assets in Bangladesh.
Beyond bank-level dynamics, GDP growth, inflation, and interest rate were found to
constitute a set of macroeconomic variables with important predictive effects on bank asset
quality, all exerting positive influences on non-performing loans. Like the earlier findings
of Arrawatia et al. (2019) regarding GDP growth, this evidence implies that economic
growth engenders expansion of the market and promotes the rapid growth of businesses
and individual incomes to support the ability of borrowers to meet debt service obligations.
However, the position of Al Masud and Hossain (2021) and Arrawatia et al. (2019) on
GDP growth and asset quality relations runs counter to the earlier results of De Bock and
Demyanets (2012), who employed multiple panel regressions, including OLS, fixed effect,
difference, and system GMM techniques to analyze the determinants of asset quality of
banks across emerging markets. The study documents a significant negative coefficient for
the GDP growth variables under all the specified models, which implies that an increase
in national productivity deteriorates the quality of banks’ credit portfolios because of
managerial inefficiencies and cyclical shocks.

The evidence of a positive effect of inflation on asset quality presented by Al Masud
and Hossain is supported by the earlier explanation offered by Swamy (2017), which
suggested that an increase in the prices of general goods and services and operational
overheads presents an opportunity for banks to raise lending rates to enhance interest
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revenue to offset the accruing balances from impairment credits to ensure high-asset
quality. However, the evidence of a positive effect of interest rates on asset quality put
forward by Al Masud and Hossain (2021) is contradicted by the findings of the earlier
analysis of Ogundipe et al. (2020), who posit that a rise in the interest rates of banks drives
deteriorating trends in the performance of loan portfolios. This is because higher lending
rate charges stagnate the growth of businesses and individuals’ disposable income, thus
affecting the capacity of the borrower to honor loan repayment agreements to improve
asset quality. Although the analysis by Al Masud and Hossain (2021) highlights important
dynamics of the effect of macroeconomic factors on asset quality, it does not capture the
impact of exchange rate fluctuations and benchmark returns on asset quality, even though
the performance of banks, much like any other financial variable, is subject to changes in
market conditions (Tan 2016; Altavilla et al. 2018); this situation, therefore, calls for further
investigation.

Goyal et al. (2023) apply the two-step GMM technique for assessing the drivers of
a non-performing asset to check the asset quality of banks across developing countries
using a panel dataset spanning the period of 2010 to 2020. The results of their study are
similar to the findings of earlier analyses (Arrawatia et al. 2019; Al Masud and Hossain
2021), namely that the credit default portfolios of banks decline with economic growth, as
an increase in productivity enhances the ability of borrowers to pay back loans on time
as a result of improved cash flows. This reduces the level of non-performing loans and
promotes the quality of banks’ assets. In addition to the effect of economic growth, Goyal
et al. (2023) document a negative relationship between inflation and asset quality, which
implies an increase in price instability, which in turn affects the cost of business operations
and individual livelihoods and thus deteriorates the financial capacity of borrowers to
service loan repayment commitments; this, consequently, diminishes the quality of bank
assets. This evidence is consistent with the earlier results obtained by Alhassan et al. (2014)
and Arrawatia et al. (2019), which demonstrated that the financial capacity of bank debtors
is adversely affected by systemic instability as a result of rising inflation, which suggests a
negative implication for the asset quality of banks.

The findings of Goyal et al. (2023) thus provide an important impetus regarding
explanations for the effect of specific macroeconomic indicators of GDP growth and inflation
on asset quality. However, the analysis is limited in terms of providing explanations
for the effect of interest rate and real exchange rate on asset quality, even though these
factors are critical economic indicators with the potential to determine the direction of
a bank’s financial stability. Moreover, the study does not account for the time-varying
effect of changes in market benchmark returns on asset quality while the performance
of banks is linked to the performance of the stock market (Mensah and Premaratne 2018;
Huy et al. 2020).

Results from an autoregressive distributed lag (ARDL) analysis of the macroeconomic
determinants of non-performing loans in Bosnia and Herzegovina by Dzidic et al. (2022)
show that economic growth leads to a reduction in non-performing loans, which implies an
improvement in the asset quality of the banks. Economic expansion is linked to enhanced
income levels, which reinforces the financial capacity of individual and corporate borrowers
to meet their loan repayment obligations. Also, the findings of the study reinforced the
deteriorating effect of higher inflationary rates on asset quality, as known in the literature.
Scholars explain that higher inflationary conditions diminish the profitability of businesses
and individual incomes, which have consequential implications for lenders in sustaining
the quality of their assets.

In a related analysis, Badunenko et al. (2022) investigate the impact of managerial
efficiency on the asset quality of banks in Italy. The result suggests that an increase in
GDP drives a positive trend in the asset quality of banks. This evidence is consistent with
the prior findings of Al Masud and Hossain (2021), which posits an impressive influence
of economic growth on non-performing loans, thus enhancing the financial stability of
the banks.
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Based on the preceding discussions, it is visible that the asset quality is sensitive to
the shocks from the macroeconomic factors and the condition of stock market returns,
which remains a gap in the literature on bank performance in Ghana. As a result, further
analysis is required to elicit explanations for the effect of the macroeconomic indicators on
the asset quality of banks under changing stock market conditions. Like other developing
and emerging economies, such as India, Nigeria, and Gambia, the performance of the
banking industry of Ghana is sensitive to credit risk, net interest margin, capital adequacy,
and inflation. Therefore, the findings of this study will provide important toolkits to
drive policy formulation and sustainable banking investments in the economies, which
have comparable performance dynamics in their banking sectors as Ghana (Boateng 2018;
Olokoyo et al. 2019; Barry and Njie 2020). It is hypothesized in the study reported in this
paper that the sensitivity of assets to macroeconomic factors is more pronounced under
bullish, rather than bearish, market conditions.

3. Methodology
3.1. Data Sources and Sampling

A panel data review of 18 banks (operating with universal licenses) in Ghana spanning
the period of 2007 to 2021 was employed for the analysis. Data on market returns and
macroeconomic indicators were obtained from the official websites of the Ghana Stock
Exchange (GSE) and Bank of Ghana (BoG). The return of the market was proxied by the
Ghana Stock Exchange All Share (GSE All-Share Index) and Composite Indices. The Ghana
Stock Exchange employed the GSE All-Share Index as the exchange’s market index until
2010. However, in 2011 the exchange replaced the GSE All-Share Index with the Ghana
Stock Exchange Composite Index (GSECI) as the market benchmark. The sampling criteria
in the study involved a minimum requirement of six (6) years of data for a bank to be
included in the analysis, while the sample was selected based on data availability. Of the
23 universal banks in Ghana, 18 were included in the sample for analysis, and the selection
of the sample period (2007 to 2021) was intended to capture the effect of the global financial
meltdown as well as the recent banking sector clean-up in Ghana on asset quality.

3.2. Empirical Model

Following Alhassan et al. (2014), a dynamic panel two-step system GMM mode is
employed to analyze the effect of macroeconomic factors on banks’ asset quality under time-
varying market conditions. From the literature, the one-step difference generalized method
of moments (GMM) approach represents a more enhanced estimation technique because
it accounts for the endogeneity problems of simultaneity and unobserved heterogeneity
associated with OLS models (Arellano and Bond 1991; Wintoki et al. 2012; Kripfganz and
Schwarz 2019). However, the predictive ability of the one-step difference GMM is restricted
where a small sample of data with limited time scope is employed for the analysis, as it
generates all the parameters of the model simultaneously. The two-step system GMM
approach is more robust than the difference GMM because the two-step system GMM
approach does not allow misspecified assumptions on the time-invariant regressors to
influence the estimation results for the coefficients of the time-varying variables (Roodman
2009; Arellano and Bond 1991). Moreover, the two-step system GMM allows estimators to
rely on transformations to eliminate unit-specific heterogeneity (Kripfganz and Schwarz
2019). The dynamic panel model adopted is therefore represented as:

ASQit = αi + β1ASQit−1 + β2RGDPt−1 + β3INFLt−1 + β4AVLRt−1
+β5RERt−1 + β6MKTCONt−1 + εit

where the dependent variable ASQit is the asset quality (ASQ) of bank i in time t. Asset
quality is measured as the ratio of non-performing loans to total loan advances where
a higher ASQ ratio value indicates a higher portfolio risk of bank assets (Banerjee and
Velamuri 2015; Batten and Vo 2019). ASQit−1 is the lag of bank i’s asset quality in time
t − 1, while RGDPt−1, INFLt−1, AVLRt−1, RERt−1, and MKTCONt−1 represent real gross
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domestic product growth rate, inflation rate, average lending rate, real exchange rate, and
market condition in time t − 1, respectively. The error term of the equation is denoted
by εit.

RGDP growth rate is incorporated in the analysis to account for the impact of economic
growth on bank performance in terms of asset quality, as the resilience and growth potential
of the market in which banks operate is reflected by the direction of GDP growth, which has
implications for asset quality (Alhassan et al. 2014; Foglia 2022). The level of bank interest
charges has implications for the sustainability of businesses and individual livelihoods, as
high-lending rates impede the expansion momentum of businesses. This impairs borrowers’
ability to service loans on time, which in turn exerts an adverse effect on the quality of
banks’ assets (Ahamed 2017; Arrawatia et al. 2019). The AVLR is included in the regression
to estimate the effect of the average lending rates of banks on asset quality.

INFL is included in the analysis to capture the effect of the inflation rate on the asset
quality of banks, as the frequency of increases in general goods and services is suggestive
of the trend of the current macroeconomic environment, which drives the determination of
lending rates and operational cost of banks (Alhassan et al. 2014; Salike and Ao 2017). The
dynamics of inflation thus have important consequences for bank asset quality because the
level of inflation (whether high or low) in the economy influences individual and corporate
income, and hence determines borrowers’ ability to meet credit repayment obligations to
minimize loan impairments and improve asset quality.

RER is incorporated in the analysis to estimate the impact of exchange rate volatility
on the bank. From the literature, the stability of the macroeconomic environment is
determined primarily by the rate at which the domestic currency is traded for foreign
currencies (Kiganda 2014; Almaqtari et al. 2019). The domestic currency is expected to
attract a higher exchange rate relative to its international counterparts and vice versa if the
fundamentals are weak. Given that most universal banks engage in currency trade and
foreign transactions for profit, any exchanges in the value of the domestic currency relative
to the foreign currencies have implications for the general performance and asset quality of
banks, especially regarding letters of credit issued on behalf of business clients.

Market condition (MKTCON) is incorporated into the equation as a dummy variable
to test the effect of the stock market dynamics on the performance of banks in terms of
asset quality. It is explained in the literature that the performance of universal banks is
influenced by the return of the market index, as significant proportions of banks’ assets are
held in the portfolios traded on recognized stock exchanges (Tan 2016; Altavilla et al. 2018).
Also, changes in the stock market returns have implications for the flow of depositors’
funds to banks (Lin 2020). In this way, the performance of banks is affected by the return
of the benchmark and volatilities, which exert a predictive influence on bank profitability.
The market condition variable MKTCON takes the value 1 if the return of the market in the
past year is greater than zero, Rm, [t − 1] > 0, denoting a bullish condition, and assumes
a value 0 if the market return in the past year [t − 1] is less than or equal to zero, Rm,
[t − 1] ≤ 0, reflecting a bearish condition (Fletcher 2000; Jun et al. 2014). Theoretically, a
bullish market condition is explained as a period of sustained increase and less volatility
in the returns of the financial assets on the market, whereas a bearish condition denotes
a period of downward spiral and increased volatility in market returns (Lee et al. 2011;
Amar et al. 2022). In the analysis conducted for the study, a positive and significant value
(coefficient) of the market condition variable (MKTCON) implied that the asset quality
of banks exhibited higher sensitivity to the changes in the macroeconomics under bullish
market conditions rather than bearish conditions. A similar interpretation was posited
for the sensitivity of asset quality to macroeconomic dynamics under changing market
conditions if the value (coefficient) of the market condition variable was negative.
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4. Results and Discussion
4.1. Descriptive Analysis

Table 1 provides descriptive statistics of the variables employed for the analysis. As
shown from the table, a large difference exists between the maximum and minimum
statistics of inflation (INFL), while asset quality (ASQ), real GDP growth rate (RGDP), the
average lending rate (AVLR), and real exchange rate (RER) report moderate differences of
0.73 percent and 0.00 percent, 2.64 percent and −0.67 percent, 0.92 percent and 0.87 percent,
and 1.80 percent and −0.03 percent, respectively. The highest mean value (12.63) in the
sample is reported by inflation while the lowest value (0.048) is reported by asset quality.
This implies that the rate of inflation is generally higher compared to the variables in
the panel.

Table 1. Descriptive statistics of variables.

ASQ RGDP INFL AVLR RER

Mean 0.048 1.543 12.632 0.894 1.113
Maximum 0.733 2.635 19.300 0.917 1.798
Minimum 0.003 −0.673 7.900 0.869 −0.031
Std. dev. 0.072 0.801 3.529 0.012 0.585
Skewness 6.758 −1.493 0.399 −0.417 −0.456
Kurtosis 59.777 4.976 1.837 2.875 1.749
Jarque-Bera 32,785.80 123.409 19.168 6.842 23.061
Probability 0.000 0.000 0.000 0.033 0.000
Observations 231 231 231 231 231

ADF 58.858 *** 104.007 *** 189.116 *** 125.440 *** 168.488 ***
IPS −2.673 *** −6.451 *** −11.855 *** −8.127 *** −11.100 ***
LLC −6.104 *** −10.061 *** −12.373 *** −12.670 *** −18.163 ***

Durbin–Watson test 2.096
Breusch–Pagan LM
test/(p-value) 170.027/(0.164)

Source: Authors’ estimations (2023). Note: *** denotes 1% significant levels.

Additionally, in Table 1, inflation reports the highest standard deviation value (7.90)
while the lowest (0.01) is reported by the variable for average lending rate. This reinforces
and indicates the volatility of the inflationary rate of the economy, which impacts the
stability of the financial system which includes the banking industry. Also, the skewness
of the series in the table is more than zero, while the kurtosis values of all the series in
the sample are either higher than or below three. This implies an asymmetric or non-
normal distribution of series, which makes it suited for the conditional model employed
in this study. The skewness takes the value zero if the series is symmetrically or normally
distributed. A positive skewness is reflected in a long-right tail while a negative skewness
is reflected in a long-left tail (Ho and Yu 2015; Mishra et al. 2019). On the other hand, a
given sample is assumed to follow a normal distribution if the value of the kurtosis statistic
is three (Ausloos and Cerqueti 2018). In this context, the given series distribution is said
to be flat or peaked, respectively, as compared to the normal if the kurtosis statistic value
is below or above three. Furthermore, the p-values of the Jarque-Bera (JB) statistics of all
the series in the panel are significant, which verifies the non-normal distribution of the
data sample to make the conditional model of this research valid. JB statistics is a metric
for ascertaining the goodness-of-fit test for a normal distribution of a sample and it is
computed under the null hypothesis of a normal distribution. The significant p-values of
the JB statistic of the series reported in Table 1 imply the rejection of the normal distribution
assumption (Bai and Ng 2005; Zahid et al. 2012).

In addition, unit root tests are conducted using the Im et al. (2003), Augmented
Dicky–Fuller (ADF)–Fisher, and Levin et al. (2002) techniques to test the stationarity of
the variables to make the estimated model valid (Bilgili et al. 2010; Sehgal et al. 2013). As
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shown in Table 1, all the variables report significant p-values for the different tests, which
implies a rejection of the null hypothesis of non-stationarity of the panels. Moreover, the
autocorrelation test results in Table 1 show the non-existence of serial correlation among the
variables. The Durbin Watson statistic (2.096) falls within the acceptable range of 1.5 and 2.5,
which means that the series employed in the study are noted as serially correlated (Vahid
et al. 2017; Mahadevan and Ming 2019). Furthermore, the p-value (0.164) of the Breusch–
Pagan LM test statistic is insignificant, which implies the non-existence of heteroskedasticity
in the model (Halunga et al. 2017; Uyanto 2022).

4.2. Correlation Analysis

Table 2 presents the correlation matrix and variance inflation factor of the independent
variables. From the literature, correlation analysis is conducted to determine the presence
of multicollinearity issues among the independent variables, as highly intercorrelated
regressors would generate spurious estimation results (Dormann et al. 2013; Gieure et al.
2019). Furthermore, correlation analysis helps to establish the association between the inde-
pendent variables to determine how changes in one directly affect the other. A correlation
value of 0.7 and below is indicative of the non-existence of multicollinearity problems be-
tween the independent variables. In Table 2, the highest correlation value (0.61) is reported
between the average lending rate (AVLR) and inflation (INFL); this is below the acceptable
level of 0.7. The highest value (2.56) of the variance inflation factor (VIF) reported for AVLR
falls within the theoretically accepted limit of 10 and below (Saeed 2014). The problem of
multicollinearity among the regressors is eliminated to ensure the reliability of model esti-
mates. Beyond the multicollinearity considerations, important correlations exist between
the independent variables. Inflation (INFL) reports a negative correlation with real GDP
growth rate (RGDP), which implies that increased inflation impedes economic growth.
This is consistent with the position taken in the literature in which high-inflation rates
hamper a business’s ability to expand because of an increase in operational costs (Salike
and Ao 2017). This contradicts economic growth because of low productivity. Likewise,
the real exchange rate (RER) reports negative correlations with RGDP, INFL, and AVLR.
These relationships imply that exchange rate volatility affects economic growth adversely
and causes the prices of goods and services to rise while it exerts downward pressure on
the interest earnings of banks. It is known from the literature that increased fluctuation in
the exchange rate causes significant instability in the macroeconomic fundamentals and
affects the performance of businesses (Almaqtari et al. 2019). It is shown in Table 2 that the
AVLR reports positive relationships with RGDP and INFL, indicating that an increase in
the lending rates of banks drives economic growth, as the interest earnings and revenue of
the banks improve, enhancing the general productivity of the economy. In much the same
way, an increase in loan interest helps to moderate the increase in the prices of goods and
services, as the amount of money in circulation in the economy is reduced. As explained in
the literature, this keeps the rate of inflation at a slower pace (Taylor 2019).

Table 2. Correlation matrix.

RGDP INFL AVLR RER VIF

RGDP 1.000 1.543

INFL −0.211 *** 1.000 2.061

AVLR 0.269 *** 0.608 *** 1.000 2.558

RER −0.443 *** −0.148 ** −0.519 *** 1.000 1.651
Source: Authors’ estimations (2023). Note: *** and ** denote 1% and 5% significant levels, respectively.

4.3. Results of the Empirical Model Estimation and Discussion of the Findings Relative to the
Position of Prior Studies

Table 3 presents the system GMM model estimates for the effect of macroeconomic
factors on bank asset quality under changing market conditions. ASQt−1, RGDP, INFL,
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AVRL, RER, and MKTCON denote variables for lagged asset quality, real gross domestic
product growth rate, inflation rate, real exchange rate, and market condition, respectively.
From the table, lagged asset quality reports an insignificant negative relationship with
current asset quality. This result implies that the past asset quality of the bank does not
influence its future asset quality. This evidence contradicts the earlier results obtained
by Alhassan et al. (2014), which found a significant positive relationship between lagged
asset quality and non-performing loans and identified deteriorating credit portfolios as
adversely affecting the performance of banks.

Table 3. Effect of macroeconomic dynamics on asset quality under different market conditions.

Independent Variables
Dependent Variable: ASQ

Coefficients Standard Errors p-Values

ASQt−1 −0.188 0.122 0.124

RGDP 0.022 ** 0.009 0.014

INFL −0.325 ** 0.137 0.018

AVLR 0.981 *** 0.362 0.007

RER 0.270 *** 0.089 0.002

MKTCON 0.074 ** 0.032 0.021

AR (2) test (p-value) 0.302
Hansen test of over-identification (p-value) 0.371
Diff-in-Hansen test of Exogeneity (p-value) 0.629

Source: Authors’ estimations (2023). Note: *** and ** denote 1% and 5% significant levels, respectively.

As shown in Table 3, the variable for the real gross domestic product (RGDP) reports
a significant positive coefficient. This result suggests that a unit increase in national
productivity drives an improvement in asset quality by 0.02 percent. This relationship is
expected because improved GDP boosts individual income and avails more opportunities
for business sustainability and rapid expansion (Alam et al. 2021). This evidence contradicts
the findings of Foglia (2022) which indicates that economic growth drives a deteriorating
effect on bank asset quality. However, intuitively, economic expansion is expected to
support borrowers’ ability to repay loans on time, which minimizes non-performing loans
and enhances asset quality owing to an improvement in the standard of living. Practically,
the direction of GDP growth indicates the size of the economy and the potential for market
growth, which affects the performance of banks in terms of their ability to recover loan
principals with interest from borrowers in the context of the prevailing economic conditions.

In Table 3, the variable for inflation rate (INFL) reports a significant negative rela-
tionship with asset quality. The result suggests that one unit increase in the inflation rate
will exert an adverse effect of −0.33 percent on the asset quality of banks. This evidence
supports the prior findings of Athanasoglou et al. (2008), as well as Sahyouni and Wang
(2018), which explain that business growth is supported by a conducive macroeconomic
environment where the cost of doing business is moderated by low prices of inputs and
infrastructure to ensure profitability because of low inflation. In this way, a higher in-
flationary trading environment impedes the performance momentum of banks and their
ability to expand because of high-operational costs. Also, the income flow of borrowers
is deteriorated by the high cost of living, which affects their ability to meet loan repay-
ment obligations to the banks (Sahyouni and Wang 2018). Ultimately, this leads to the
accumulation of more non-performing loans and, consequently, poor asset quality.

The variable for the average lending rate (AVLR) reports a significant positive coef-
ficient. This evidence implies that a unit increase in banks’ interest on loans drives an
impressive 0.98 percent improvement in asset quality. This finding is consistent with the ex-
planations of Al Masud and Hossain (2021) in which higher lending rates improve interest
income and the trading stability of banks. Banks will set lending rates based, primarily, on
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the policy rate of the central bank to ensure operational stability and profitability (Florian
et al. 2019). Thus, an increase in the lending rate improves profit margins while ensuring
that adequate returns are generated on existing assets to offset losses accruing from non-
performing and impaired loans. However, sustained higher lending rate charges can be
counterproductive to the performance of the bank. This is because higher interest rates
hamper the growth of businesses and diminish the financial capacity of borrowers to meet
loan repayment commitments, which in turn deteriorates the quality of the banks’ assets
(Ogundipe et al. 2020).

From the table, the variable for the real exchange rate (RER) reports a significant
positive relationship with asset quality. The results indicate that a unit increase in the real
exchange rate will result in a 0.27 percent improvement in the asset quality of the banks.
This result is consistent with the findings of Alhassan et al. (2014), which document a
positive relationship between real exchange rate and asset quality. Through currency trade,
the asset quality of banks is bolstered where there is a significant disparity between the price
of foreign and domestic currencies for which borrowers are required to pay a higher price
at commercial rates from the banks. In this context, the higher currency interest charges by
the banks owing to the exchange rate volatility increase their interest income on financial
assets and reinforce their stability under unstable market conditions. However, persistence
in exchange rate volatility tends to stagnate bank performance, as the operational cost is
increased because the forex fluctuations drive inflation (Almaqtari et al. 2019).

In Table 3, the market condition variable (MKTCON) reports a significant positive
relationship with asset quality. The results show that a unit increase in the returns of
the stock market will lead to an improvement in bank asset quality by 0.07 percent. This
evidence supports the findings of prior studies (Bhimjee et al. 2016; Altavilla et al. 2018;
Lin 2020) in which the performance of banks is linked to the direction of the market
index, where the return on bank assets and quality is boosted under bullish conditions but
deteriorates under bearish conditions. The returns of the market index have important
implications for the performance and asset quality of banks. This is because a significant
proportion of banks’ investments are held in assets traded on market exchanges, while
investors’ reactions to changes in market trends affect banks’ asset flows, thus implying
a close connection between the dynamics of the stock market and bank performance
(Shahzad et al. 2019). Moreover, this evidence supports the study’s hypothesis that the
sensitivity of asset quality to macroeconomic factors is more evident under bullish, rather
than bearish, conditions.

5. Conclusions

The study was conducted to examine the effect of macroeconomic factors on asset
quality under different market conditions in Ghana. Using panel data of 18 universal
banks spanning the period of 2007 to 2021, a dynamic panel system, the GMM model,
was used for the analysis. The real GDP growth rate, the average lending rate, and the
real exchange rate were found to exert considerable predictive influence on banks’ asset
quality, considering changes in market conditions. This implies that real economic growth
enhances business expansion and individuals’ purchasing power to support the ability of
the various categories of borrowers to meet loan repayment obligations on time, and to
promote the asset quality of banks. The evidence for average lending rate and real exchange
rate indicates that the return on banks’ trading assets improves under high-interest regimes
of industry, as well as periods of significant depreciation of the domestic currency where
the banks sell foreign currencies at premium prices to corporate and retail clients. The
interest income achieved by banks because of the increased volatility in exchange rates
and high-loan interests serves as a stabilization buffer to offset losses that may accrue from
impaired and non-performing loans.

In addition, an increase in the inflation rate exerts depressing pressure on the bank’s
asset quality, as frequent hikes in the prices of general goods and services deteriorate the
cash flows of businesses and individuals owing to the high cost of operation and reduction
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in the value of consumers’ disposable income. This affects borrowers’ ability to honor
the contracted timelines for loan repayments and thus sustain the quality of banks’ assets.
Furthermore, the market condition was found to have a positive relationship with bank
asset quality. This evidence verifies the close connection between the direction of benchmark
return and the performance of banks. It further affirms that the interaction between
macroeconomic dynamics and asset quality changes are in line with changes in market
conditions, which supports the normative guidelines of the Adaptive Market Hypothesis.

As a policy recommendation, it is suggested that banks’ efforts should focus on
ensuring managerial efficiency while they consolidate their asset base during periods of
market stability. This is because changes in market conditions can exert a spillover effect
on bank performance as the level of non-performing loans worsens. Also, banks should
exercise maximum constraint in the implementation of loan interest and foreign currency
sale charges, as higher charges can affect borrowers’ capacity to service loan repayment
commitments on time, which has implications for asset quality. Moreover, policymakers
should ensure that a conducive macroeconomic environment is sustained, as changes in
the systemic factors suggest a predictive influence on the direction of bank performance
and asset quality.

The limitation of this study pertains to the use of annual observations, which min-
imizes the data points employed in the analysis owing to data availability issues. Fu-
ture studies could refine the results of this study by using high-frequency data such as
monthly and quarterly data points. Future research can test the time-varying effect of
non-performing loans on the financial stability of banks, as the explanations regarding the
drivers of banks’ stability remain inconclusive, and further investigations are therefore
called for. This subject was not dealt with in the study under review, as it falls outside the
objective and focus of the current analysis.
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