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Abstract: The purpose of this study is to analyze the effect of liquidity management and BASEL capital adequacy on
financial distress resolution in Nigeria. The study adopts a unidirectional causal research design within the single-equation
dynamic autoregressive distributive lag (ARDL) framework. The empirical analysis is based on annual time series data
covering the period from 1986 to 2018 obtained from different Central Bank of Nigeria (CBN) statistical bulletin and Nigeria
Deposit Insurance Corporation (NDIC) quarterly as well as the factsheet of the Nigerian Stock Exchange (NSE). The
stationarity test results indicate that the study variables are integrated at different levels, with most of them being I(1) series.
The ARDL results show that micro-prudential liquidity management has no significant effect on ratio of distressed banks,
while the effect of macro-prudential liquidity management on ratio of distressed banks is significant. The results also show that
capital adequacy regulation has no significant effect on both ratio of distressed banks and governance/compliance breaches of
distressed banks, while it has a significant effect on business risks exposure of the distressed banks and asset quality of
distressed banks. Further, monetary policy measures have no significant effect on the level of distress in the Nigerian banking
industry. Based on these findings, we conclude that in Nigeria, prudential measures aimed at achieving macro-level financial
sector stability have significant policy implications for financial distress resolution. Also, while traditional monetary policy
measures are not effective tools for achieving financial sector stability, the effect of capital adequacy regulation on financial
distress resolution depends on how the former is measured. The main contribution of this study is the use of Newey-West
robust framework, which consistently estimated the effect of liquidity management and BASEL capital adequacy on financial
distress resolution even when both heteroskedasticity and autocorrelation are present in the data.
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flows might therefore be expected to restrain economic
activities. These disruptions might raise the cost of
intermediation. In extreme cases, with the failure of a
financial institution, valuable banking relationships are lost,
and firms may find their access to credit restricted and their
ability to invest reduced. Banks take deposits of short
maturity and channel same to investors for a long maturity to
pay. This maturity mismatch exposes the banks to
transformation and asset risks which if not properly managed
may create shocks capable of triggering panics that could
lead to distress [87]. The fragility of the financial sector
makes banks susceptible to systemic risk contagion. A Shock
from a single bank when not promptly and adequately

1. Introduction

The financial sector of any economy occupies a central
position in the economic development process. It assists in
promoting accelerated economic growth through the process of
financial intermediation. There is a positive relationship between
real and financial sector development especially in terms of the
role of financial intermediation, monetization and capital
formation in determining the path and pace of economic growth
and development thus making the financial sector very
important for the development of any economy [81, 41, 27].

However, there are disruptions which can interfere with
the ability of the financial sector to intermediate financial
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checked could be propagated to other banks as externality
and may result in systemic risks with capability of causing
runs. One potential trigger for deposit-runs is fear that a bank
may be insolvent. A vital ingredient, therefore, in protecting
against runs is for the business and balance sheets of banks to
be fundamentally sound.

Banks fail either because they are insolvent or because an
aggregate shortage of liquidity can render them insolvent.
Banking distress should be managed and controlled in such a
way that any pain on depositors, creditors, staff and the
economy would be ameliorated [34, 36]. In responding to the
need for stability in the banking sector, the Basel Committee
on Banking Supervision issued Basel I, II and IIT in 1998,
2006 and 2010 respectively to regulate the sector globally
[28]. Basel accords are generally aimed at ensuring capital
adequacy and liquidity of the banking sector to achieve
financial system stability.

Over the years, the banking sector in Nigeria witnessed
series of crisis resulting to some failures which led to the loss
of funds by a number of depositors without any form of
protection. Liquidity shortages and capital inadequacy have
been identified to be among the major causes of these
distresses and failures. The Central bank of Nigeria (CBN),
and the Nigerian Deposit Insurance Corporation have shared
responsibility of bank distress and failure resolution. Many
research have been conducted to find out why banks distress,
with more concentration on the effects of macroeconomic
policies on bank distress.

However, only few research studies have been carried out
to analyze the joint effects microprudential and
macroprudential policies and capital adequacy regulation on
bank distress. More so, most of the available literature are on
foreign countries with just few on Nigeria. Consequently,
there is urgent need to develop early warning models suitable
for Nigerian banks to enable early detection of ailments and
timely resolution of distress.

1.1. Statement of the Problem

It is well documented in the finance literature that
prudential policies play a significant role in financial distress
resolution. Prudential policies are micro or macro-level
regulatory measures that mainly focus on banks’ capital and
liquidity positions. However, in Nigeria, bank distress and
failure have continued to be an issue of great concern for
regulators and other stakeholders, despite several regulatory
measures and reforms implemented by successive
governments to ensure financial system stability. Therefore,
examining the effects of various regulatory and prudential
measures on financial distress resolution in Nigeria would
help quantify the extent of success recorded by these
measures and reforms.

Unfortunately, literature review suggests that this area of
research is scanty but growing in Nigeria. The few published
studies also reported mixed evidence. While some of them
found that regulatory and prudential measures such as capital
and liquidity ratios have no significant effect on bank
distress, others, found that these measures exert a strong

effect on financial distress [54, 2, 92], Further, it seems that
the effect of regulatory measures on bank distress depends on
how the former is measured.

Studies show that while risk-weighted capital ratios and
liquidity ratios contain significant predictive information for
bank distress, equity ratio has no effect on bank distress [3].
Therefore, there is good reason to consider the impact of
liquidity management and capital regulation on financial
distress resolution in Nigeria. We argue that considering
different liquidity management and capital regulation
measures would provide more empirical insight on how
financial distress in Nigeria could be finally and effectively
resolved.

1.2. Purpose of the Study

The purpose of this study is to analyze financial distress
resolution in the Nigerian Banking Industry within the
framework of liquidity management and Basel capital
adequacy using the Autoregressive Distributed Lag model.
The empirical analysis in this study would be based on the
following hypotheses:

Ho;: There is no significant relationship between micro-
prudential liquidity management and ratio of distressed banks
in Nigeria.

Ho,: There is no significant relationship between macro-
prudential liquidity management and ratio of distressed banks
in Nigeria.

Hoj;: There is no significant relationship between capital
adequacy regulation and ratio of distressed banks in Nigeria.

Ho,: There is no significant relationship between capital
adequacy regulation and business risks exposure of distressed
banks in Nigeria.

Hos: There is no significant relationship between capital
adequacy regulation and the asset quality of distressed banks
in Nigeria.

Hog: There is no significant relationship between capital
adequacy regulation and governance/compliance breaches of
distressed banks in Nigeria.

Ho;. There is no significant relationship between monetary
policy and the level of distress in the banking industry in
Nigeria.

The rest of the study is structured as follows: The next
section contains review of recent empirical studies on the
subject matter; section 3 discusses the sample, data, method
and models; section 4 contains data analysis and results; and
section 5 concludes the study.

2. Literature Review
2.1. Theoretical Review

2.1.1. Asset Management Theory

Asset management theory asserts that banks must seek
high returns, reduce risk and make adequate provisions by
holding liquid assets. Keynes explained the three motives of
holding financial assets to include the transactional,
precautionary and speculative motives. The economics and
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finance literature in support of Keynes’ assertion analyze
four possible reasons for firms to hold liquid assets: the
transaction motive; the precautionary motive; the agency
motive and the tax motive.

This theory is in support of the need for holding short term
assets to cushion the effect of uncertainties in the banking
operations and various needs for liquidity. Banks must lend
to borrowers who are willing to pay high interest and
unlikely to default on their loans, and raise liquidity required
without bearing huge costs. Banks are not only funded by
assets but they are largely financed by collateralized
borrowing which cannot be relied on during financial
distress.

2.1.2. The Friedman-Schwartz Illiquidity Hypothesis

In their work on the Great Depression, Friedman and
Schwartz [45] argue that massive withdrawal of deposits by
depositors, illiquidity of assets and Fed Reserve’s inability to
inject liquidity into the financial system exacerbated the
banking crisis, and the collapse of financial institutions.
Banks encountered difficulty in converting their assets to
liquid form; hence, they were unable to meet depositors’
withdrawal demands. In support of this theory, Bernanke in
2002 acknowledged Fed’s role in creating the 1930’s Great
Depression, and that Fed’s 2008 response with massive
liquidity injection during the Global Financial Crisis is a
pointer that Fed learned a lesson from the Great Depression.
Coleman [31] in support of the Friedman-Schwartz’s
Illiquidity Hypothesis confirms that liquidity provides the
lubrication to markets and transactions that we need for
smooth functioning economy. When liquidity starts to
disappear the usefulness of bank deposits also disappears.

2.1.3. The Illiquidity-Insolvency Debate

Scholarly debate now revolves around the two competing
theories. The traditional scholarship argue that underlying
causes of the Great Depression were withdrawals of deposits,
illiquidity of assets and the fed Reserve’s reluctance to act, a
“contagion of fear,” a flight to cash holdings and withdrawals
en masse drained deposits from banks and pushed financial
institution towards collapse. They argue Federal Reserve’s
mistakes exacerbated the credit crunch [79, 45, 91]. The
contending school contends that banks fail because the
economy contracted. Asset prices fell, loan defaults rates
rose, and banks became insolvent. These fundamental forces
accentuated a process of bank liquidation and that began
during the 1920s [86, 90, 25].

2.1.4. Buffer Theory of Capital Adequacy

The buffer theory predict that a bank approaching the
regulatory minimum capital ratio may have an incentive to
boost capital and reduce risk in order to avoid the regulatory
costs triggered by a breach of the capital requirement [24].

The main purpose of ensuring that bank capital is adequate
is to enable banks absorb monetary and macro-economic
shocks which their operation is highly sensitive to. However,
banks may prefer to hold a buffer of excess capital to reduce
the probability of falling under the legal capital requirements,

especially if their capital adequacy ratio is very volatile.
Capital adequacy has in recent time gone beyond that of
banking supervisory instrument to a monetary policy tool of
achieving financial stability.

2.1.5. Financial Regulation and Market Failure

The major goal of regulation in economic life in general,
however, traditionally consists in protecting the (uninformed)
consumers against a variety of market imperfections.
Problems of market failures also apply to the financial sector
and the banking system in particular. The goal of banking
regulation and supervision is often explicitly stated as to
prevent banks from assuming unacceptably high risks which
may endanger the interests of creditors, that is, deposit
holders and savers in general.

2.1.6. Basel I1I and the Global Reform of Financial
Regulation

Basel I1I emerged in response to the 2007 — 2008 subprime
crisis. To reduce systemic risk, regulators consider both the
asset risk through the capital requirements and the
transformation risk through two liquidity ratios (one for
short-term, Liquidity Coverage Ratio, LCR and one for the
Long-term, Net Stable Funding Ratio, NSFR). Basel III
aimed at putting in place measures which aim to strengthen
microprudential regulation and to introduce macroprudential
tools [21].

2.1.7. Financial Distress and Bankruptcy Cost Theory
Financial distress is generated by the presence of debt in the
capital structure which could lead to bankruptcy. It states that the
larger the fixed interest charges created by the use of leverage,
the greater the probability of decline in earnings and greater the
probability of incurrence of costs of financial distress [53, 78].

2.1.8. The Modigliani and Miller Theorem

This theory declares that whether a firm finances itself
with debt or equity, there is no difference. It states that the
earning power and a firms risk assets can be used to calculate
the market value of a company. Bank finance themselves by
gaining interest from the deposits and the loans they give
which is consistent with the M and M theorem. However,
there arises a problem when banks could not obtain that
interest as they expected. This could put the bank at a risk of
getting distressed or even failing.

2.2. Empirical Review

The impact of financial distress on commercial banks
performance in Kenya was examined. From a population of
forty-four banks, a sample of twenty-two banks was selected.
The sample included eleven listed banks at the NSE and eleven
non listed banks. Data was obtained from the financial
statements of the banks and the Central bank of Kenya.
Altman’s Z score model was used to measure financial distress
while return on assets ratio was used to measure financial
performance. The study find out that most of the banks under
study suffered financial distress where the non-listed banks
suffered more from financial distress as compared to the listed
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banks. The study also established that financial distress had a
significant effect on financial performance of banks where
performance was negatively affected [58].

Angeloni and Faia [8] study the transmission of monetary
policy and its interplay with bank capital regulation when
banks are risky. Optimizing banks subject to runs are
introduced in a macro-model and they find a monetary
expansion and a positive productivity shock increase bank
leverage and risk. Risk-Based capital requirements amplify
the cycle and are welfare detrimental. Within the simple
policy rules, the best combination includes anti-cyclical
capital ratios (as in Basel III) and a response of monetary
policy to asset prices or bank leverage.

Ereza et al [43] conduct empirical analysis of Basel III
effects of interest rate on the Kosovo banking system using
time series data and linear regression model for average
interest rate on loans. They came out with result that interest
rate of loans has a strong correlation. There would be
increase in interest rate if Basel III is implemented which is
in tandem with by Modigliani and Miller’s [71] finding that
higher cost of equity financing and debt financing will lead
banks to increase their lending price as well as cause decline
in credit growth.

Kcharem [60] study the impact of Basel III capital
requirements on the financial sector and the real economy.
The study tried to identify the reasons for regulating banks
and introduced the two previous Basel Accords. The study
concluded that Basel III capital requirements are still not
enough robust to keep abreast of continuous banking and
financial developments. In addition the study concluded that
the implementation of the new regulatory framework will
have both negative and positive repercussions for market
participants.

In US, Mayes and Stremmel [66] examine the
determinants of bank distress and failure as well as compare
the performance of risk weighted capital adequacy measures
and simple measures of capital adequacy using two different
estimation methods: namely, logistics regression and discrete
survival time analysis. Their sample comprises quarterly data
collected from FDIC-insured banks covering from 1992 to
2012. Their models incorporate both bank-specific CAMELS
indicators and macroeconomic condition. They find amongst
others that despite being the focus in BASEL framework,
risk-weighted capital adequacy measures do not perform
better than a simple leverage ratio as the latter explains bank
distress and failure more accurately.

The impact of Basel III regulation on profitability of banks
and loan pricing in the United Arab Emirate (UAE was
tested. The result of their tests indicates that the
implementation of Basel III will decrease banks’ profitability.
The result also finds that Basel III regulation will lead to a
higher loan pricing in UAE [93].

Kinyariro et al [63] examining the relationship between
adherence to Basel III accord and financial distress status of
commercial banks in Kenya find that capital requirements,
leverage requirements and liquidity requirements have a
positive relationship with financial distress status of

commercial banks in Kenya, hence, Basel III accord
requirements positively influence the financial distress of
commercial banks in Kenya. The study concluded that the
adoption of Basel III influences the financial distress status
of commercial banks in Kenya and recommended that
commercial banks should develop effective policies to ensure
that they implement the Basel III Accord since its
implementation would help the banks reduce the probability
of financial distress.

Bourattour and Khouaja [21] used panel logit analysis on
the data set drawn from the 2008-2010 subprime crises
period for US commercial banks to explore the contributions
of these measures in reducing banks’ failure risk. They find
that in the presence of tier one ratio, leverage increases bank
failure risk, suggesting that banks underestimate their risk by
choosing riskier assets and speculative derivatives. This
result points out the importance of considering and
supervising the off-balance sheet activity in applying Basel
IIT requirements. In regards to the Net Stable Funding Ratio
(NSFR), surprisingly, they found out that its efficiency
depends on the bank size. Banks of smaller size are more
sensitive to their fundamentals and regulatory requirements.
Especially, they are more affected (by risk) when there is a
lack of stable funding. Banks of larger size however, from the
implicit insurance, are not affected by these elements. Their
study provides some support to Basel III, suggesting to
regulators: first to choose the leverage ratio as a
complimentary constraint for reducing bank regulatory
arbitrage. Second, to continue implementing liquidity ratios
that provide more buffers against the failure risk for small
banks. Large banks taking advantage from “the too big to
fail” and “too big to discipline” are not affected by liquidity
measures. So, regulators should strengthen supervision and
transparency requirements for this banks.

Amahalu et al [7] analyze the effect of capital adequacy on
bank financial performance in Nigeria using a panel sample of
14 deposit money banks from 2010 — 2015. The results from
fixed effects regression show amongst others that capital
adequacy exerts a statistically significant effect on bank financial
performance.

Chiaramonte and Casu [29] used several variants of pooled
logistic regression model to examine the effect of BASEL III
structural liquidity and capital ratios on the probability of
banks’ failure in 28-member states of the European Union for
a period ten years from 2004 to 2013. Their sample comprises
513 Dbanks, with 1,982 bank-year panel observations.
Consistent with BASEL III’s initiatives on structural liquidity
as well as the increased regulatory attention on large and
systemically important banks, they find that the probability of
banks’ failure and distress is negatively associated with banks’
liquidity holdings, while the effect of capital ratios is more
pronounced only for large banks.

Gaston and Ingmar [47] study how the Basel III
regulations namely the capital to Liquidity Coverage Ratio
(LCR) is likely to impact bank’s profitability (i.e ROA),
capital levels and default. They find that liquidity regulations
induce a decrease in average probabilities of default; the
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liquidity regulation focusing on maturity mismatches (i.e
NSFR) induces a decrease in average probabilities of default
using Z score.

Edem [42] examines liquidity management and
performance of Deposit Money Banks in Nigeria (1986-
2011). The study was carried out using Multiple Linear
Regression Analysis and find that there is a significant
relationship between liquidity management and performance
of Deposit Money Banks in Nigeria.

The study finds that during financial crisis, many banks
run out of liquidity, and some have to raise funds at a large
discount in order to meet up with high pressure of demand
for urgent cash. He advocated that financial and nonfinancial
institutions revisit their corporate governance policies to
accommodate market liquidity risk exposures.

Ayoola and Oboko [10] investigate the effect of corporate
governance on financial distress in the Nigerian banking
industry and examine the discriminatory power of corporate
governance mechanism of the board, audit committee,
executive management and auditor in one model for financial
distress prediction. Using financial statements of 20 banks
between 2005 and 2015, analyzing the data using descriptive
statistics and generalize quartile regression model. The study
concludes that financial distress can be caused by poor
corporate governance.

Altunbas et al [6] employ the panel General Methods of
moments (GMM) estimation technique to examine the
impact of macroprudential policies on bank risk. They use a
large panel dataset comprising 20870 bank-date observations
for 3177 banks headquartered in 61 emerging and advanced
countries for the period from 1990 to 2012. They find that
macroprudential polices have a significant effect on bank
risk, and that holding bank-specific characteristics constant,
macroprudential policies have more impact in a tightening
than in an easing episode. Their findings also indicate that
there are differences in banks’ responses to changes in
macroprudential policies, with small and weakly capitalized
banks with a higher share of wholesale funding responding
more strongly to macroprudential policy changes.

Bitar et al [19] employ an OLS regression framework to
investigate the effect of higher capital ratios on risk
reduction, efficiency and profitability of 1,992 banks
operating in 39 Organization for European Cooperation and
Development (OECD) countries from 1999 to 2013. They
find that while both risk-based capital ratios and simple
capital ratios enhance bank efficiency and profitability, there
is no significant effect of risk-based capital ratios on bank
risk. Their results, which hold across different subsamples,
alternative measures of risk, efficiency and profitability as
well as different estimation methods, also suggest that higher
capital ratios may have an adverse effect on the efficiency
and profitability of highly liquid banks.

Focusing on Pakistani banking sector, Asharaf and Butt [9]
consider effects of both bank-specific factors and
macroeconomic variables on non-performing loans within the
panel data methodological framework using the random
effect model. The study examines three bank-specific factors:

namely, credit risk, bank size and capital adequacy ratio and
two macroeconomic variables: namely, gross domestic
product and inflation. The sample covers the period from
2010 to 2016. They find that capital adequacy ratio, bank
size, GDP growth rate and inflation all have a negative effect
on non-performing loans (NPL) ratio.

3. Methodology

Annual macro-level time series data on liquidity
management, capital adequacy regulation and financial
distress resolution of commercial banks in Nigeria for the
period from 1986 to 2018 were used. Hence, the sample
covers a period of 33 years. The sampling period was
considered based on data availability; hence purposive
sampling method was used. All data were collected from four
secondary sources: Central Bank of Nigeria (CBN) statistical
bulletin, Nigerian Deposit Insurance Corporation Quarterly
Bulletin, National Bureau of Statistics and The Nigerian
Stock Exchange Factsheet.

3.1. Method of Data Analysis

All empirical analysis in this study was based on dynamic
time series methods and models. Specifically, while both
Augmented Dickey Fuller (ADF) and Phillip Perron (PP)
tests were used to examine the stationarity of our time series
data, the ARDL framework was employed for all empirical
analysis and hypotheses testing.

3.2. Model Specifications

The functional models for the relationships between
liquidity management, BASEL capital adequacy and
financial distress resolution.

RDB = f(ALR,IDR) (1)

RDB = f(MLQR,LTDR, CRR) )
RDB = f(CRWAR, CTAR, ACR) 3)
EIL = f(CRWAR, CTAR, ACR) 4)
NPL = f(CAR1,CAR2, CAR3) (5)
EOF = f(CAR1,CAR2,CAR3) (6)
RDB = f(MLR, PLR, TBR, MPR) (7)

Where;

RDB=Ratio of Distressed Banks
NPL=Non-Performing Loan Ratio of Distressed Banks
E1L=Extent of Insider Lending in Distressed Banks
EOF=Extent of Fraud in Distressed Banks
IDR=Interest to Deposit Ratio

ALR=Assets to Lending (Debt) Rate

CRRpr =Cash Reserve Ratio of Distressed Banks
MLQR=Minimum Liquidity Ratio

LTDR=Loan to Deposit Ratio

CRW AR=Credit to Risk-Weighted Asset Ratio
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CTAR=Capital to Total Asset Ratio
ACR=Assets to Capital Ratio
CAR1=BASEL I Capital Adequacy Ratio
CAR2=BASEL II Capital Adequacy Ratio
CAR3=BASEL III Capital Adequacy Ratio
MLR=Maximum Lending Rate

PLR=Prime Lending Rate

TBR=Treasury Bills Rate

MPR=Monetary Policy Rate

The simple ARDL parameterizations
functional models are given as:

of the above

RDB; = ay + ayRDB;_; + a,ALR; + a3ALR;_1 + a,IDR; + asIDR;_; + €; ®)

RDB, = ay + &,RDB,_, + a;MLQR, + asMLQR,_, + a,LTDR, + asLTDR,_, + a;CRR, + a;CRR,_, + ¢,  (9)

RDB; = ayg + a;RDB;_; + a,CRWAR; + a3CRWAR,_; + a,CTAR; + a5CTAR;_{ + agACR; + a;ACR;_, + €;
ElL; = Ay + LEIL;_y + 2,CRWAR; + A;CRWAR;_; + A,CTAR, + A5CTAR;_; + A¢ACR; + A;ACR;_, + €,
NPL, = 6y + 6;NPL;_4 + 6,CAR1, + 6;CAR1,_; + 6,CAR2; + §5CAR2,_; + 64,CAR3; + 6,CAR3,_; + u;
EOF; =9y + 9,EOF;_; + 9,CAR1, + 93CAR1,_{ + 9,CAR2; + 95CAR2;_; + 94CAR3; + 9,CAR3,_, + ¢;

RDB; = o + 1RDB,_; + BoMLR; + BsMLR;_1 + B4PLR; + BsPLR,_y + BsTBR; + B;TBR,_; + BgMPR; + BoMPR,_; + u,

3.3. Lag Selection Criteria

The above econometric models are simple ARDL
specifications as there is only one lagged value of both the
dependent variable and each of the explanatory variables in
the right-hand side of each equation. However, as it is well
known, these simple specifications may lead to omitted
variable bias as more lagged terms may be required for errors
to be white noises. It is typical in time series analysis to
select the appropriate lag length based on information
criterion. To this end, we employed the Schwarz Information
Criterion (SIC). The SIC criterion is specified as follows:

SIC = =2 () + 240 (15)
Where, | =log likelihood function, k=number of parameters
estimated and T=number of observations. Although, there are
other information criteria such as Akaike Information Criterion
(AIC) and Hannan-Quin Information Criterion (HQIC) that have
been widely used in the literature, the SIC is employed because
of the body of evidence suggesting that it is the most suitable in
small sample [61].

4. Analysis and Results

Table 1. Descriptive Statistics for RDB, NPL, EIL, EOF and CRR.

(10)
(11)
(12)
(13)
(14)

distressed banks, non-performing loan ratio, debt to assets
ratio, total assets ratio, extent of insider, extent of fraud and
cash reserve ratio for the period from 1986 to 2018.

Table 2. Descriptive Statistics for Explanatory Variables.

Variable x [ M k JB p-value(JB)
ALR 30.15 321 0.01 2.46 0.40 0.8173
IDR 26.09 7.28 0.62 293 2.10 0.3493
MLQR 11.65 1.29 0.12 2.40 0.57 0.7507
LTDR 65.89 1229 -0.60 2.69 2.10 0.3496
CRR 31.61 16.96 0.15 1.66 2.60 0.2730
CRWAR 16.25 3.64 -1.34 5.93 21.67  0.0000
CRNAR 8.34 2.60 0.56 221 2.58 0.2757
CTAR 16.74  2.52 0.10 3.68 0.70 0.7062
ACR 16.37  2.89 -0.13 331 0.23 0.8899
CARI 11.73  0.71 -0.68 2.09 3.68 0.1588
CAR2 13.83 095 1.24 3.71 9.16 0.0103
CAR3 17.47  2.06 0.90 3.75 5.19 0.0746
MLR 2342 486 0.43 3.40 1.23 0.5407
PLR 18.73  3.73 0.99 4.74 9.57 0.0084
TBR 12.56  4.60 0.79 4.49 6.54 0.0380
MPR 13.77  3.90 0.71 4.75 6.94 0.0311

Variable X a S k JB p-value (JB)
RDB 19.95 1964 185 500 24.36 0.0000
NPL 1509 11.87 068 2.18 343 0.1798
EIL 18.75  4.11 081 4.66 7.38 0.0249
EOF 17.22 4.18 099 3.01 5.37 0.0682

Table 1 shows the descriptive summaries for ratio of

4.1. Stationarity Tests

Table 3 present the stationarity/unit root test results for
dependent variables. Both Philip-Perron (PP) and Augment
Dickey-Fuller (ADF) test statistics are presented. Following a
well-established convention in time series analysis, we apply
the unit root tests on both the level and first deference series
for all variables. For PP tests, the bandwidth selection is
based on Newey-West using Bartlett Kernel, while for ADF
tests, the lag order selection is based on Schwarz Information
Criterion, allowing a maximum of eight lags.

Table 3. Unit Root Tests for Dependent Variables.

ADF tau-statistic

PP Adj-t-statistic

Variable Level First Difference Level First Difference Remark
RDB -0.6193 (0.4408) -2.9461 (0.0046) -0.4860 (0.4974) -3.0371 (0.0036) I(1)
NPL -2.4919 (0.1267) -5.9706 (0.0000) -2.5043 (0.1239) -6.4587 (0.0000) I(1)
EIL -3.1716 (0.0312) -5.7896 (0.0000) -3.3457 (0.0209) -5.8684 (0.0000) 1(0)
EOF -0.3779 (0.5402) -5.4324 (0.0000) -0.3947 (0.5337) -5.4239 (0.0000) 1(1)
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. ADF tau-statistic PP Adj-t-statistic
Variable Level First Difference Level First Difference Remark
ALR 2.6530 (0.0933) -6.1679 (0.0000) 2.9054 (0.0558) 7.0619 (0.0000) (1)
IDR -2.8916 (0.0586) -3.4899 (0.0159) -2.3332(0.1682) -3.9831 (0.0045) (1)
MLR -4.3476 (0.0017) -7.7706 (0.0000) -4.3488 (0.0017) -7.7706 (0.0000) 1(0)
LTDR -3.0135 (0.0443) -5.8984 (0.0000) -3.0137 (0.0442) -6.9021 (0.0000) 1(0)
CRR -2.6557 (0.2652) -7.3588 (0.0000) -2.6768 (0.2510) -7.4385 (0.0000) (1)
CRWAR -5.0784 (0.0003) ~7.0800 (0.0000) -4.1190 (0.0031) -10.066 (0.0000) 1(0)
CRNAR 2.3469 (0.3982) -6.1742 (0.0001) 2.1697 (0.4894) -8.3673 (0.0000) (1)
CTAR -4.0553 (0.0037) -6.2642 (0.0000) -4.2253 (0.0023) -10.276 (0.0000) 1(0)
ACR -4.7168 (0.0007) -4.8969 (0.0005) -4.2440 (0.0022) -6.2141 (0.0000) 1(0)
CARI -1.9700 (0.2978) -4.5585 (0.0010) 2.0576 (0.2622) -4.5552 (0.0010) (1)
CAR2 -0.5453 (0.8691) -4.5038 (0.0012) -0.7936 (0.8074) -4.4871 (0.0012) (1)
CAR3 -0.2314 (0.9893) -3.6784 (0.0392) -0.2810 (0.9878) -3.7461 (0.0339) (1)
MLR -3.2525 (0.0260) -6.9686 (0.0000) -3.3073 (0.0229) -11.057 (0.0000) 1(0)
PLR -5.0444 (0.0003) -5.3423 (0.0001) -5.0593 (0.0000) -9.4856 (0.0000) 1(0)
TBR 2.6166 (0.1001) -6.3305 (0.0000) -2.6166 (0.1001) -7.4199 (0.0000) (1)
MPR 2.7071 (0.0839) -6.9398 (0.0000) 2.7733 (0.0734) -6.9398 (0.0000) (1)

Source: EViews 11 Output based on Research Data
() contains p-values of test statistic

I(1) indicates stationarity at first difference

1(0) indicates stationarity at level

Overall, the results suggest that our variables are stationary
at different levels, hence, the use of ARDL framework to
examine the relationship between liquidity management
BASEL capital adequacy and financial distress resolution has
been justified.

4.2. Model Estimation and Hypothesis Testing

4.2.1. Results and Analysis of Model 1

Tables 4 and 5 show the ARDL estimation results for model
1, which relates ratio of distressed banks to micro-prudential
liquidity management. While the Schwarz information
criterion (SIC) is used to select the optimum lag order (which
selects the model that corresponds to its minimum value), the
estimation is based on Newey and West’s [73] robust standard
errors which are consistent in the presence of unknown
heteroskedasticity and serial correlation. Figure 1 shows the
model selection results based on Schwarz information criterion
(SIC). Figure 2 shows the residual diagnostic plot for the
plausibility of the estimated model.

Schwarz Criteria

ARDL
ARDL
ARDL
ARDL(2, 0,
ARDL
ARDL
ARDL

Figure 1. SIC Lag Selection for Model 1.

Table 4. Estimation Results for Model 1; DV=RDB;.

Variable Coefficient P-value
RDB (-1) 1.4157 0.0000
RDB (-2) -0.5570 0.0087
ALR -0.7671 0.0558
IDR -0.0309 0.8439
INTERCEPT TERM 3.0989 0.0607
Wald (Joint) 4.0238 0.1337
Source: EViews 11 Output Based on Research Data.
Table 5. Diagnostics for Model 1.
Statistic Value
R? 0.9137
R? 0.9004
F-statistic 68.827
Prob (F-statistic) 0.0000
Durbin-Watson 1.9691
Source: EViews 11 Output Based on Research Data.
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Figure 2. Residual Plot for Model 1.
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From Figure 1, we can see that the Schwarz Information
Criterion selects an ARDL (2, 0, 0) model, which implies
that a model with 2 lags of the dependent variables as
additional regressors is mostly appropriate for our data. Thus,
the two lagged dependent variables are important explanatory
factors for ratio of distressed banks and must be incorporated
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in the model to avoid specification biases.

From Table 4, the regression results show that the two
lagged dependent wvariables (RBD (-1)=1.4157, p-
value=0.0000 and RBD(-2)=-0.5570, p-value=0.0087), though
have mixed signs, are highly significant, indicating that
historical data contain relevant information about future bank
distress. The p-value attached to the Wald statistic is 0.1337,
which is higher than all conventional significance levels. Thus,
at 95% confidence level, asset to debt ratio and interest to
deposit ratio both have no significant effect on ratio of
distressed banks both individually and jointly. Therefore, there
is no statistical evidence to reject Hy,, leading us to conclude
that micro-prudential liquidity management has no significant
effect on ratio of distressed banks in Nigeria.

From Table 5, we can see that our optimum ARDL model
is highly fitted (R? = 0.9004), with the explanatory factors
accounting for as much as approximately 90% of the
observed large variance of the ratio of distressed banks. The
F-statistic (P-value=0.0000) is also highly significant, while
the Durbin-Watson statistic (DW=1.969) is almost 2. This
implies that our model is free from specification errors, hence
our empirical results are not spurious and are reliable. This is
also confirmed by the residual plot in Figure 2 which shows
that the fitted line is very much close to the actual, and the
estimated errors are stationary.

4.2.2. Results and Analysis of Model 2

Tables 6 and 7 show the ARDL estimation results for model
2, which relates ratio of distressed banks to macro-prudential
liquidity management. While the Schwarz information
criterion (SIC) is used to select the optimum lag order (which
selects the model that corresponds to its minimum value), the
estimation is based on Newwy and West’s [73] robust standard
errors which are consistent in the presence of unknown
heteroskedasticity and serial correlation. Figure 3 shows the
model selection results based on Schwarz information criterion
(SIC). Figure 4 shows the residual diagnostic plot for the
plausibility of the estimated model.

Schwarz Criteria (top 20 models)
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Figure 3. SIC lag selection for model 2.

Table 6. Estimation Results for Model 2; DV=RDB,.

Variable Coefficient P-value
RDB (-1) 1.4163 0.0000
RDB (-2) -0.5543 0.0018
MLQR 0.5754 0.1337
LTDR 0.6296 0.3748
LTDR (-1) -0.8292 0.0741
CRR -0.0439 0.6621
CRR (-1) -0.1175 0.4195
CRR (-2) 0.3709 0.0756
Intercept Term -0.9224 0.5915
Wald (Joint) 12.748 0.0472

Source: EViews 11 Output Based on Research Data.

Table 7. Diagnostics for Model 2.

Statistic Value
R? 0.9375
R? 0.9148
F-statistic 41.289
Prob (F-statistic) 0.0000
Durbin-Watson 2.3982

Source: EViews 11 Output Based on Research Data.

From Figure 3, the Schwarz information criterion prefers
an ARDL (2, 0, 1, 2) specification, which implies a model
with two lagged values of the dependent variable, one lagged
value of loan to deposit ratio and two lagged values of cash
reserve ratio as additional explanatory variables. Thus, these
additional regressors are important explanatory factors in our
empirical model 2 and must be accounted for if reliable
empirical results are desired.

From Table 6, the coefficients on RDB (-1) and RDB (-2)
are estimated at 1.4163 and -0.5543 with attached p-values
of 0.0000 and 0.0018 respectively, indicating that the two
lagged dependent variables have mixed signs and are highly
statistically significant. Also, the Wald statistic in Table 6
is associated with a p-value of 0.0472, indicating that the
joint test is statistically significant at 5% level. Thus,
minimum liquidity ratio, loan to deposit ratio and cash
reserve ratio jointly have a significant effect on ratio of
distressed banks. Therefore, there is statistical evidence to
reject Hy,, leading us to conclude that macro-prudential
liquidity management has a significant effect on ratio of
banks distressed in Nigeria.

From Table 7, we can see that our optimum ARDL
regression model is highly fitted (R? =0.9148) to our time
series data, with the explanatory factors accounting for
approximately 91% of the observed variation in ratio
distressed banks. The F-statistic (P-value=0.0000) is also
highly significant, while the value of Durbin-Watson statistic
(DW=2.398) is not much greater than 2. This, therefore,
implies that our model is free from specification errors, hence
our empirical results are not spurious and are reliable. This is
also confirmed by the residual plot in Figure 4 which shows
that the fitted line is very much close to the actual, and the
estimated errors are stationary.
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Figure 4. Residual Plot for Model 2.

Table 8. Estimation Results for Model 3; DV=RDB,.

Variable Coefficient P-value
RDB (-1) 1.4923 0.0000
RDB (-2) -0.6080 0.0094
CRWAR 0.0873 0.3638
CTAR -0.1495 0.7432
ACR -0.0601 0.8902
Intercept Term 0.6592 0.4014
Wald (Joint) 5.4873 0.3593

Source: EViews 11 Output Based on Research Data.

Table 9. Diagnostics for Model 3.

Statistic Value
R? 0.9061
R? 0.8874
F-statistic 48.303
Prob (F-statistic) 0.0000
Durbin-Watson 1.9503

Source: EViews 11 Output Based on Research Data.

4.2.3. Results and Analysis of Model 3

Tables 8 and 9 show the ARDL estimation results for
model 3, which relates ratio of distressed banks to capital
adequacy regulation. While the Schwarz information
criterion (SIC) is used to select the optimum lag order (which
selects the model that corresponds to its minimum value), the
estimation is based on Newey and West’s [73] robust
standard errors which are consistent in the presence of
unknown heteroskedasticity and serial correlation. Figure 5
presents the SIC model selection results. Figure 6 presents
the graph of the regression residuals.

From Figure 5, The Schwarz information criterion prefers
an ARDL (2, 0, 0, 0) specification, which implies a model
with two lagged values of the dependent variable as
additional explanatory variables. Thus, RDB (-1) and RDB (-
2) both must be controlled in our regression if reliable
empirical results are desired.

From Table 8, the coefficients on RDB (-1) and RDB (-2)
are estimated at 1.4923 and -0.6080 with attached p-values of
0.0000 and 0.0363, indicating that the additional regressors
statistically significant. The Wald statistic in Table 7 is
associated with a p-value of 0.3593, indicating that the joint
test is not statistically significant at all conventional levels.

Thus, credit to risk weighted assets ratio, capital to total
assets ratio and assets to capital ratio all have no significant
effect on ratio of distressed banks, both individually and
jointly. Therefore, there is no statistical evidence to reject
Hy3, leading us to conclude that capital adequacy regulation
has no significant effect on ratio of distressed bank in
Nigeria.
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Figure 5. SIC Lag Selection for Model 3.
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From Table 9, we can see that our optimum ARDL
regression model has a good fit ( R? =0.8874), with the
explanatory factors contributing approximately 89% of the
observed variation in ratio of distressed banks. The associated
probability of F-statistic is 0.0000, which is quite low
indicating that the overall regression is highly significant. Also,
the value of Durbin-Watson statistic (DW=1.9503) is very
much close to 2, which implies that our model is free from
specification errors, hence our empirical results are not
spurious and are reliable. This is also confirmed by the residual
plot in Figure 6 which shows that the fitted line is close to the
actual, and the estimated errors are stationary.

4.2.4. Results and Analysis of Model 4
Tables 10 and 11 show the ARDL estimation results for
model 4, which relates business risk exposure of distressed
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banks to capital adequacy regulation. While the Schwarz
information criterion (SIC) is used to select the optimum lag
order (which selects the model that corresponds to its
minimum value), the estimation is based on Newey and
West’s [73] robust standard errors which are consistent in the
presence of unknown heteroskedasticity and serial
correlation. Figure 7 presents the SIC model selection results.
Figure 8 presents the graph of the regression residuals.
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Figure 7. SIC lag selection for model 4.

Table 10. Estimation Results for Model 4; DV=EIL,.

Variable Coefficient P-value
EIL (-1) 0.6530 0.0007
CRWAR -0.0394 0.3685
CTAR -0.3740 0.0142
ACR 0.2154 0.1954
Intercept Term 1.5827 0.0012
Wald (Joint) 8.7640 0.0326

Source: EViews 11 Output Based on Research Data.

Table 11. Diagnostics for Model 4.

Statistic Value
R? 0.5248
R? 0.4544
F-statistic 7.4561
Prob (F-statistic) 0.0003
Durbin-Watson 1.7915

Source: EViews 11 Output Based on Research Data.
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Figure 8. Residual Plot for Model 4.
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From Figure 7, the Schwarz information criterion prefers an
ARDL (1, 0, 0, 0) specification, which implies a model with
one lagged value of the dependent variable as an additional
explanatory variable. Thus, EIL (-1) must be controlled in our
regression if reliable empirical results are desired.

From Table 10, the coefficient on EIL (-1) is estimated at
0.6530 with an attached p-value of 0.0007, indicating that the
autoregressive coefficient is highly statistically significant. The
Wald statistic is associated with a p-value of 0.0326, indicating
that the joint test is statistically significant at 5% level. Thus,
credit to risk weighted assets ratio, capital to total assets ratio
and assets to capital ratio jointly have a statistically significant
effect on extent of insider lending. Therefore, there is statistical
evidence to reject Hy,, leading us to conclude that capital
adequacy regulation has a significant effect on business risks
exposure of the distressed bank in Nigeria.

From Table 11, we can see that our optimum ARDL
regression model has a moderate fit (R? = 0.4544), with the
explanatory factors contributing approximately 45% of the
observed variation in extent of insider lending. The
associated probability of F-statistic is quite low at 0.0003,
indicating that the overall regression is highly significant.
Also, although, the value of Durbin-Watson statistic
(DW=1.7915) is lower than 2, our preferred ARDL model,
however, has no specification problem given that its
estimation is based on HAC standard errors. Hence, our
empirical results are not spurious and are reliable. This is
also confirmed by the residual plot in Figure 8 which shows
that the fitted line is close to the actual, and the estimated
errors are stationary.

4.2.5. Results and Analysis of Model 5

Tables 12 and 13 show the ARDL estimation results for
model 5, which relates asset quality of distressed banks,
measured by non-performing loans ratio, to capital adequacy
regulation. While the Schwarz information criterion (SIC) is
used to select the optimum lag order (which selects the model
that corresponds to its minimum value), the estimation is
based on Newey and West’s [73] robust standard errors
which are consistent in the presence of unknown
heteroskedasticity and serial correlation. Figure 9 presents
the SIC model selection results. Figure 10 presents the graph
of the regression residuals.

Table 12. Estimation Results for Model 5; DV=NPL,.

Variable Coefficient P-value
NPL (-1) 0.7083 0.0000
CAR1 0.3419 0.8553
CAR2 -0.7459 0.7927
CAR2 (-1) -6.6716 0.1053
CAR2 (-2) 12.342 0.0018
CAR3 -4.1651 0.4533
CAR3 (-1) 13.816 0.0116
CAR3 (-2) -11.754 0.0295
Intercept Term 2.3751 0.2697
Wald (Joint) 33.361 0.0000

Source: EViews 11 Output Based on Research Data.
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Table 13. Diagnostics for Model 5.

Statistic Value
R? 0.8598
R? 0.8088
F-statistic 16.867
Prob (F-statistic) 0.0000
Durbin-Watson 1.8617

Source: EViews 11 Output Based on Research Data.
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Figure 9. SIC lag selection for model 5.

From Figure 9, the Schwarz information criterion prefers
an ARDL (1, 0, 2, 2) specification, which implies a model
with one lagged value of the dependent variable, two lagged
values each of CAR2 and CAR3 as additional regressors.
Thus, NPL (-1), CAR2 (-1), CAR2 (-2), CAR3 (-1) and
CAR3 (-2) all must be controlled in our regression if reliable
empirical results are desired.

From Table 12, the coefficients on NPL (-1) is estimated at
0.7083 with an attached p-value of 0.0000, indicating that the
autoregressive coefficient is positive and highly statistically
significant. The Wald statistic is associated with a p-value of
0.0000, indicating that the joint test is statistically significant
at less than 1% level. Thus, CAR1, CAR2 and CARS3 jointly
have a highly significant effect on non-performing loan ratio.
Therefore, there is strong statistical evidence to reject Hys,
leading us to conclude that capital adequacy regulation has a
highly significant effect on asset quality of the distressed
bank in Nigeria.

From Table 13, we can see that our optimum ARDL
regression model is highly fitted to the data (R? = 0.8088),
with all the explanatory factors contributing approximately
81% of the observed variation in non-performing loan ratio.
Further, the associated probability of F-statistic is 0.0000,
indicating that the overall regression is highly significant.
Also, the value of Durbin-Watson statistic (DW=1.8617) is
close to 2, hence, our preferred ARDL model is free from
specification problem. Hence, our empirical results are not
spurious and are reliable. This is also confirmed by the residual
plot in Figure 10 which shows that the fitted line is very much

close to the actual, and the estimated errors are stationary.
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Figure 11. SIC lag selection for model 6.

4.2.6. Results and Analysis of Model 6

Tables 14 and 15 show the ARDL estimation results for
model 6, which relates asset quality of distressed banks,
measured by non-performing loans ratio, to capital adequacy
regulation. While the Schwarz information criterion (SIC) is
used to select the optimum lag order (which selects the model
that corresponds to its minimum value), the estimation is
based on Newey and West’s [73] robust standard errors
which are consistent in the presence of unknown
heteroskedasticity and serial correlation. Figure 11 presents
the SIC model selection results. Figure 12 presents the graph
of the regression residuals.

Table 14. Estimation Results for Model 6; DV=EOF,.

Variable Coefficient P-value
EOF (-1) 0.8614 0.0001
CAR1 0.0110 0.9737
CAR2 -0.0910 0.8418
CAR3 -0.3629 0.0964
Intercept Term 1.6352 0.2874
Wald (Joint) 5.0862 0.1656

Source: EViews 11 Output Based on Research Data.
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Table 15. Diagnostics for Model 6.

Statistic Value
R? 0.7333
R? 0.6938
F-statistic 18.568
Prob (F-statistic) 0.0000
Durbin-Watson 1.9711
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Figure 12. Residual Plot for Model 6.
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From Figure 11, the Schwarz information criterion prefers
an ARDL (1, 0, 0, 0) specification, which implies a model
with one lagged value of the dependent variable as an
additional regressor. Thus, EOF (-1) must be controlled in
our regression if reliable empirical results are desired.

From Table 14, the coefficient on EOF (-1) is estimated at
0.8614 with an attached p-value of 0.0001, indicating that the
autoregressive coefficient is positive and highly statistically
significant. The Wald statistic has a p-value of 0.1656, which
is higher than any reasonable significance level. Thus, CARI,
CAR?2 and CAR3 jointly have no significant effect on extent of
fraud. Therefore, there is no statistical evidence to reject Hyg,
leading us to conclude that capital adequacy regulation has no
statistically ~significant effect on governance/compliance
breaches of distressed banks in Nigeria.

From Table 15 we can see that our optimum ARDL
regression model has a good fit (R? = 0.6938), with all the
explanatory factors contributing approximately 69% of the
observed variation in extent of fraud. Furthermore, the
associated probability of F-statistic is 0.0000, indicating that
the overall regression is highly significant. Also, the value of
Durbin-Watson statistic (DW=1.9711) is almost 2, indicating
that our estimated model is free from specification error.
Hence, our empirical results are not spurious and are reliable.
This is also confirmed by the residual plot in Figure 12 which
shows that the fitted line is very much close to the actual, and
the estimated errors are stationary.

4.2.7. Results and Analysis of Model 7

Tables 16 and 17 show the ARDL estimation results for
model 7, which relates ratio of distressed banks to monetary
policy measures. While the Schwarz information criterion
(SIC) is used to select the optimum lag order (which selects
the model that corresponds to its minimum value), the
estimation is based on Newey and West’s [73] robust
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standard errors which are consistent in the presence of
unknown heteroskedasticity and serial correlation. Figure 13
presents the SIC model selection results. Figure 14 presents
the graph of the regression residuals.
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Figure 13. SIC Lag Selection for Model 7.
Table 16. Estimation Results for Model 7; DV=RDB,.
Variable Coefficient P-value
RDB (-1) 1.5147 0.0000
RDB(-2) -0.6354 0.0009
MLR 0.1209 0.6720
PLR 0.0880 0.6750
TBR -0.2708 0.4365
MPR 0.5108 0.3168
Intercept Term -0.8863 0.4292
Wald (Joint) 2.2796 0.6845
Source: EViews 11 Output Based on Research Data.
Table 17. Diagnostics for Model 7.
Statistic Value
R? 0.9143
R? 0.8929
F-statistic 42.699
Prob (F-statistic) 0.0000
Durbin-Watson 2.1044
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Figure 14. Residual Plot for Model 7.
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From Figure 13, the Schwarz information criterion prefers
an ARDL (2, 0, 0, 0, 0) specification, which implies a model
with two lagged values of the dependent as additional
explanatory variables. Thus, both RDB (-1) and RDB (-2)
must be controlled in our regression if reliable empirical
results are desired.

From Table 16, the coefficients of 1.5147 and -0.6354 with
attached p-values of 0.0000 and 0.0009 respectively RDB (-
1) and RDB (-2) both have positive coefficients and are
highly statistically significant. The Wald statistic is
accompanied with a p-value of 0.6845, which is higher than
any reasonable significance level. Thus, MLR, PLR, TBR
and MPR jointly have no significant effect on ratio of
distressed banks. Therefore, there is no statistical evidence to
reject Hy,, leading us to conclude that monetary policy has
no significant effect on level of distress in the banking
industry in Nigeria.

From Table 16, we can see that our optimum ARDL
regression model has a good fit (R? = 0.8929), with all the
explanatory factors contributing approximately 89% of the
observed variation in ratio of distressed banks. Furthermore,
the associated probability of F-statistic is 0.0000, indicating
that the overall regression is highly significant. Although, the
value of Durbin-Watson statistic (DW=2.1044) is marginally
more than 2, our estimated model is, however, free from
specification error since its estimation is based on Newey-
West [73] standard errors. Hence, our empirical results are
not spurious and are reliable. This is also confirmed by the
residual plot in Figure 14 which shows that the fitted line is
very much close to the actual, and the estimated errors are
stationary.

5. Discussion of Findings

5.1. Micro-Prudential Liquidity Management and Ratio of
Distressed Banks

Our first hypothesis states that micro-prudential liquidity
management has no significant effect on ratio of distressed
banks in Nigeria. Here, micro-prudential management is
measured by the joint significance of assets to debt ratio and
interest to deposit ratio. Micro-prudential measures focus on
strengthening banks against idiosyncratic shocks, hence they
are used to minimize the probability of failure of individual
banks [32]. Further, financial distress is a function of debt or
financial leverage [53]. This implies that micro-prudential
management can significantly affect ratio of distressed banks.
Thus, our apriori expectation is that the Wald statistic, which
tests the joint significance of assets to debt ratio and interest
to deposit ratio, is significant so that the above hypothesis
would be rejected.

Contrary to our expectation, apriori, our results show that
micro-prudential management has no significant effect on
ratio of distressed banks. The Wald statistic shown in Table 4
has an estimated value of 4.0238 and an associated p-value of
0.1337, which is higher than any reasonable statistical level
of significance, leading us not to reject the specified null
hypothesis. This implies that micro-prudential factors such as

assets to debt ratio and interest to deposit ratio do not contain
relevant information for predicting financial distress in
Nigeria. This evidence, which also suggests that financial
distress or probability of banks’ failure is not related to
idiosyncratic or bank-specific factors, disagrees with the
assertions of both crockett [32], and Harris and Raviv [53] as
well as the empirical findings of Buehler et al [23] as earlier
reviewed.

This finding also implies that banks’ distress are caused by
systemic risk factors, hence implementing only micro-
prudential measures as means of preventing future bank
failure or financial distress and ensuring financial stability
would not lead to the desired policy outcome in Nigeria. This
finding can also be interpreted in the context of the argument
by Goodhart [50] that prudential measures aimed at
achieving micro-level stability in financial institutions and
financial markets may not be adequate for the economy as a
whole.

Moreover, our results show that rather than depending on
current balance sheet factors, ratio of distressed banks is
autoregressive and depends on its two previous values. The
two autoregressive coefficients in Table 4 are both substantial
in magnitude and highly statistically significant. This implies
that a bank that is unable to fully pay its depositors on time in
the current period will also be unable to pay its depositors in
full and on time in the next two periods. Thus, any predictive
model for bank distress that ignores its autoregressive nature
would suffer serious specification biases and would give
inaccurate or unreliable results.

5.2. Macro-Prudential Liquidity Management and Ratio of
Distressed Banks

Our second hypothesis states that macro-prudential
liquidity management has no significant effect on ratio of
distressed banks in Nigeria. Here, macro-prudential liquidity
management is measured by the joint significance of
minimum liquidity ratio, loan to total deposit ratio and cash
reserve ratio. Macro-prudential management focuses on
limiting or preventing risks and costs of systemic crises to the
economy [46]. This implies macro-prudential management
can significantly affect ratio of distressed banks. Thus, our
apriori expectation is that the Wald statistic, which tests the
joint significance of monetary lending rate, loan to total
deposit ratio and cash reserve ratio, is statistically significant
so that the above hypothesis would be rejected.

Consistent with our expectation, apriori, our results show
that controlling for two lagged values of ratio of distressed
banks, macro-prudential management has a statistically
significant effect on ratio of distressed banks. The Wald
statistic shown in Table 6 has an estimated value of 12.748
and an associated p-value of 0.0472, which is lower than 0.05
leading us to reject the specified null hypothesis at 5% level.
This implies that macroprudential measures such as monetary
lending rate, loan to total deposit ratio and cash reserve ratio
contain relevant information for predicting bank distress in
Nigeria. This evidence, which also suggests that financial
distress is related to systemic or macroeconomic shocks,
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agrees with Galati and Moessner [46] and the general view
that macroprudential measures can effectively reduce risk
and costs of financial distress to the economy. This finding is
also consistent with the finding by Altunbas et al [6] that
macroprudential polices have a significant effect on bank
risk.

An implication of this finding is that banks’ distress are
more related to system-wide financial risk or contagion risk
created by interconnectedness and herding behavior of banks,
hence implementing macro-level policies aimed at
strengthening the entire financial system would effectively
reduce the probability of bank failure or financial distress.
This finding can also be interpreted in the context of the
argument by Goodhart [50] that prudential measures aimed at
achieving macro-level stability in financial institutions and
financial markets are more important for the economy as a
whole.

5.3. Capital Adequacy Regulation and Ratio of Distressed
Banks

Our third hypothesis states that capital adequacy regulation
has no significant effect on ratio of distressed banks in
Nigeria. Here, capital adequacy regulation is measured by the
joint significance of credit to risk weighted assets ratio,
capital to total assets ratio and assets to capital ratio. Bank
capital adequacy regulation is a mechanism used to manage
or prevent bank failures, hence, it is aimed at minimizing
social costs associated with bank insolvency [1, 89]. This
implies that capital adequacy regulation can significantly
affect ratio of distressed banks. Thus, our apriori expectation
is that the Wald statistic, which tests the joint significance of
credit to risk weighted assets ratio, capital to total assets ratio
and assets to capital ratio, is statistically significant so that
the above hypothesis would be rejected.

Contrary to our expectation, apriori, our results show that
controlling for two lagged values of ratio of distressed banks,
capital adequacy regulation has no significant effect on ratio
of distressed banks. The Wald statistic shown in Table 8 has
an estimated value of 5.4873 and an associated p-value of
0.3593, which is substantially higher than any reasonable
significance level, leading us not to reject the specified null
hypothesis. This implies that capital adequacy measures such
as credit to risk weighted assets ratio, capital to total assets
ratio and assets to capital ratio do not contain relevant
information for predicting bank distress in Nigeria. This
evidence, which also suggests that banks’ distress is
unrelated to their capital requirements, disagrees with the
general consensus that bank capital adequacy regulation is
aimed at preventing financial distress or managing the social
cost of financial crisis. This finding is also not in agreement
with Barrell et al [11] who find that higher capital adequacy
ratio reduces the probability of bank crisis, Amahalu et al [7]
who find that capital adequacy has a significant effect on
bank financial performance.

This finding can also be interpreted in the context of
Modigliani and Miller’s [71] theory, which contends that a
firm’s source of financing has nothing to do with its value.

Hence, the finding tends to be consistent with our initial
finding that bank-specific factors play no significant role in
bank distress model. Therefore, there is strong support for the
view that rather than idiosyncratic factors, bank distress is
more explained by contagion effects and/or systemic risks
arising from macroeconomic shocks.

5.4. Capital Adequacy Regulation and Business Risk
Exposure of Distressed Banks

Our fourth hypothesis states that capital adequacy
regulation has no significant effect on business risks
exposure of the distressed banks in Nigeria. Here, business
risk exposure is measured by extent of insider lending, while
capital adequacy regulation is measured by the joint
significance of credit to risk weighted assets ratio, capital to
total assets ratio and assets to capital ratio. Banks’ capital
helps to reduce the effects of losses and shocks, hence a
decrease in capital relative to assets is a signal for potential
difficulties [66]. Similarly, high capital to asset ratios
indicate low financial leverage, hence low bank risk [94].
This implies that capital adequacy regulation can
significantly affect banks’ risk exposure. Thus, our apriori
expectation is that the Wald statistic, which tests the joint
significance of credit to risk weighted assets ratio, capital to
total assets ratio and assets to capital ratio, is statistically
significant so that the above hypothesis would be rejected.

Consistent with our expectation, apriori, our results show
that controlling for one lagged value of extent of insider
lending, which is positive and highly significant, capital
adequacy regulation has a statistically significant effect on
current extent of insider lending. The Wald statistic shown in
Table 10 has an estimated value of 8.7640 and an associated
p-value of 0.0326, which is lower than 0.05, leading us to
reject the specified null hypothesis. This implies that capital
adequacy measures such as credit to risk weighted assets
ratio, capital to total assets ratio and assets to capital ratio
contain relevant information for predicting bank risk
exposure in Nigeria. This evidence therefore agrees with the
theoretical view that bank capital regulation is aimed at
reducing the effects of shocks and losses. This evidence is
also consistent with BASEL objectives as well as agrees with
Ronn and Verna [44] who show that cross-sectionally
variable book value-based capital assets ratios can help to
achieve the policy objective of lowering insurer’s bank-
specific exposure to risk at a tolerable level.

5.5. Capital Adequacy Regulation and Assets Quality of
Distressed Banks

Our fifth hypothesis states that capital adequacy regulation
has no significant effect on assets quality of the distressed
banks in Nigeria. Here, assets quality is measured by non-
performing loan ratio, while capital adequacy regulation is
measured by the joint significance of capital adequacy ratio
BASEL I capital adequacy ratio, BASEL II capital adequacy
ratio and BASEL III capital adequacy ratio. Theoretically,
capital adequacy regulation helps to sustain banks’
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operations and keep banks running even in the presence of
high loan losses and credit risks [9]. This implies a direct
relationship between capital adequacy regulation and assets
quality. Thus, our apriori expectation is that the Wald
statistic, which tests the joint significance of capital adequacy
ratio BASEL 1, capital adequacy ratio BASEL II and capital
adequacy ratio BASEL III, is statistically significant so that
the above hypothesis would be rejected.

Consistent with our expectation, apriori, our results show
that controlling for one lagged value of non-performing loan
ratio, which is positive, substantial in magnitude and highly
significant, capital adequacy regulation has a highly
statistically significant effect on non-performing loan ratio.
The Wald statistic shown in Table 12 has an estimated value
of 33.361 and an associated p-value of 0.0000, which is
lower than even 0.01, leading us to strongly reject the
specified null hypothesis. This implies that capital adequacy
measures such as capital adequacy ratio BASEL I, capital
adequacy ratio BASEL II and capital adequacy ratio BASEL
IIT contain relevant information for predicting asset quality of
distressed banks in Nigeria. This evidence therefore agrees
with the theoretical view that bank capital regulation helps
banks to continue operations even in the presence high loan
losses and credit risks. This evidence is also consistent with
BASEL objectives as well as agrees with Ashraf and Butt
(2019) who find that an inverse relationship between capital
adequacy ratio and non-performing loan ratio.

5.6. Capital Adequacy Regulation and
Governance/Compliance Breaches of Distressed Banks

Our sixth hypothesis states that capital adequacy regulation
has no significant effect on governance/compliance breaches
of distressed banks in Nigeria. Here, governance/compliance
breaches is measured by extent of fraud, while capital
adequacy regulation is measured by the joint significance of
capital adequacy ratio BASEL I, capital adequacy ratio
BASEL 1I and capital adequacy ratio BASEL III. Capital
adequacy regulation provides an incentive for banks to develop
a better risk management and internal control systems, hence
helping to reduce banks’ exposure to large amount of risk and
fraud [68]. This implies that capital adequacy regulation and
governance/compliance breaches are directly related. Thus, our
apriori expectation is that the Wald statistic, which tests the
joint significance of capital adequacy ratio BASEL I, capital
adequacy ratio BASEL II and capital adequacy ratio BASEL
III, is statistically significant so that the above hypothesis
would be rejected.

Contrary with our expectation, apriori, our results show that
controlling for one lagged value of extent of fraud, which is
positive, substantial in magnitude and highly significant,
capital adequacy regulation has no statistically significant
effect on current extent of fraud. The Wald statistic shown in
Table 14 has an estimated value of 5.0862 and an associated p-
value of 0.1656, which is higher than 0.05, leading us not to
reject the specified null hypothesis. This implies that capital
adequacy measures such as capital adequacy ratio BASEL I,
capital adequacy ratio BASEL II and capital adequacy ratio

BASEL III has no effect on governance/compliance breaches.
This evidence therefore disagrees with the view expressed by
Milne [68] that bank capital regulation provides an incentive
for banks to develop a better risk management and internal
control systems. However, this finding suggests that banks are
not substantially constrained by capital adequacy regulations
as they make lending decisions that can trigger solvency
problems especially during the period of balance sheet
expansion. Our finding, however, supports the Modigliani and
Miller’s [71] claim that capital structure is irrelevant.

5.7. Monetary Policy and Level of Distress in the Banking
Industry

Our seventh hypothesis states that monetary policy has no
significant effect on level of distress in the banking industry.
Here, bank distress is measured by ratio of distressed banks,
while monetary policy is measured by maximum lending
rate, prime lending rate, treasury bills rate and monetary
policy rate. Theoretically, the risk-taking channel of
monetary policy transmission mechanism argues that low
interest rate provides incentives for banks to invest in riskier
assets which in turn, increase the probability of bank distress
[6]. This implies a significant relationship between monetary
policy rate and bank risk taking. Thus, our apriori
expectation is that the Wald statistic, which tests the joint
significance of maximum lending rate, prime lending rate,
treasury bills rate and monetary policy rate, is statistically
significant so that the above hypothesis would be rejected.

Contrary to our expectation, apriori, our results show that
controlling for two lagged values of ratio of distressed banks,
monetary policy has no significant effect on bank distress.
The Wald statistic shown in Table 16 has an estimated value
of 2.2796 and an associated p-value of 0.6845, which is
much higher than 0.05, leading us not to reject the specified
null hypothesis. This implies that monetary policy measures
such as maximum lending rate, prime lending rate, treasury
bills rate and monetary policy rate has no effect ratio of the
level of bank distress in Nigeria. This evidence disagrees
with the risk-taking channel of monetary policy transmission
mechanism, which suggests that bank distress or crisis is
largely caused by low policy rates. It is also not in
consistence with the work of Christiano et al [30] which find
that monetary policy affects bank distress. However, this
finding largely supports the results by De Nicolo,
Dell’ Ariccia [33] which imply that the effect of monetary
policy on bank distress differs across countries and time but
depends on local banking market circumstances and other
factors that affect these circumstances.

6. Conclusions

There is evidence that Micro-prudential liquidity
management has an insignificant effect on ratio of distressed
banks in Nigeria. This implies that micro-prudential factors
such as assets to debt ratio and interest to deposit ratio do not
contain relevant information for predicting financial distress
in Nigeria.
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There is evidence that macro-prudential liquidity
management has a significant effect on ratio of banks
distressed in Nigeria. This implies that macroprudential
measures such as monetary lending rate, loan to total deposit
ratio and cash reserve ratio contain relevant information for
predicting bank distress in Nigeria.

There is evidence that capital adequacy regulation has an
insignificant effect on ratio of distressed bank in Nigeria.
This implies that capital adequacy measures such as credit to
risk weighted assets ratio, capital to total assets ratio and
assets to capital ratio do not contain relevant information for
predicting bank distress in Nigeria.

There is evidence that capital adequacy regulation has a
significant effect on business risks exposure of the distressed
bank in Nigeria. This implies that capital adequacy measures
such as credit to risk weighted assets ratio, capital to total
assets ratio and assets to capital ratio contain relevant
information for predicting bank risk exposure in Nigeria.
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