Chapter One

Introduction

1.1 Background to the Study
Microfinance is adjudged globally as a veritable tool for poverty reduction, job creation,
wealth generation, social stabilization and economic development in developi ations.
Thus, Microfinance Banks provide services that are well implemented .anég;&y important
role in modern society, as it provides services such as collection 07%}(;& micro credit
loans, transfer services and other nonfinancial services that af@&i by clients!. Today,
Microfinance Banks in Nigeria and the world over, occupi%&%ery strategic position in the
enhancement of the socio-economic well being of hg‘@gr by building financial system that
effectively and efficiently serves the needs of.thé-poor. It is a powerful weapon to fight
poverty all over the world. This is true @%‘5 hen poor people have access to financial
services, they can earn more, buil?b‘%ir assets and cushion themselves against external
shock as they arise?. It is cry@r from the foregoing that the focus and key objective of

Microfinance Banks is p lleviation or reduction. Again, Microfinance Banks (MfBs)

are the custodian@m rocredits, which signify their importance in any economy.

Therefore, %e@ncial health of Microfinance Banking sub- sector is an essential

economic stability and growth?.

prerequi@

In rece;t times there has been remarkable growth in Microfinance Banks, which can be
attributed to credit provision brought by desire to provide financial services to the low
income earners or people so as to finance and improve their income generation activities,
that is, productive activities. Thus, there are many product and services offered by various

Microfinance Banks which determine the level of risks involved. Such products may include



short and long term loans, advisory services, et cetera®. Despite all the risks, loans still
constitute a more significant proportion of credit risks as they generally account for 10 to 15

times the bank equities®.

However, credit provision requires due attention as credit risk management is one of the
critical aspects and challenges faced by Microfinance Banks because loapn {gayment
defaults by clients are what the banks are facing, and if not properly manage@ is capable
of running down the banks>. It is an open secret that most Microﬁ@ s in Nigeria
are facing the severe challenges of loan delinquency, and these Ko:%m,bt are hampering the
financial performance and growth of the Microfinance Bank&%credit risks increase, their
negative consequences on the financial performance. a@%ﬂvival of Microfinance Banks

also increase. Credit risk portfolio is deterioration ih loan portfolio quality that results in
loan losses and high loan management cﬁ}\%

Bad loans have become one of @undamental reasons why banks are experiencing
distresses’. Bad loans theref(ﬁ%& attributable to moral hazards, which lead to adverse
incentives on bank owne dconsequently affect their lending strategies®. Insider lending
and lending at hi@t isks contrary to the interests of the bank’s creditors were also
suggested a j@ dising the solvency of the banks®. Importantly, improperly managed

credit ri%m y lead to liquidity risks which may result in the liquidation of the banks?®.

Hov& effective credit risk management is crucial for the financial performance and
survival of MfBs, since their primary business is the provision of credit facilities®. Credit
risk management constitutes a critical component of a comprehensive approach to risk
management in the banking sector'®. A fundamental necessity for viable credit risk

management is the capacity to sagaciously and productively oversee clients’ credit lines.



Credit management for a loan does not stop until the full and the last instalment has been
recovered'!. Credit management includes the totality of procedures, techniques, systems,
strategies and control a bank has in place to ensure the efficient collection of customer’s

payments, thereby minimizing the risk of default!2,

There are several credit management strategies and procedures relating to the pe.rfqg&ance of
MfBs, which have been identified and discussed by different scholars. @2 of these
strategies, which include credit terms, client’s appraisal and loan e@o policy, have
been utilized in many developing countries, such as Malaysia, G@Kenya and some East
Africa nations '3 415 Therefore, for any Microfinance Bank ch.}ure financial performance,
it must as a matter of necessity have strong cred‘xgnsk management. This is very
fundamental to making Microfinance Banks stab@ sustainable in Nigeria. The ability of

Microfinance Banks to manage their ope@@essential.
1.2 Statement of the Problem (b§'

Today, Microfinance Banks faé»@ny problems like every other banks operation in Nigeria.
These problems result i@iﬁuidaﬁon of many Microfinance Banks. In 2005, the Central
Bank of Nigeria QB% formulated a new policy framework to enhance the access of
financial (% to micro-entrepreneurs and low income households who require such
faciliti @ft loan and investable funds) to expand and modernize their operations and their
congion to economic growth and development in Nigeria*. The objective is in line with
the institutions policy in ensuring financial inclusion for all such that financial services reach
the poor whether in rural or urban communities as this would help improve their
productivity level and also help contribute to the nation's gross domestic product (GDP) !.

Since the emergence of regulated Microfinance Banking practice in 2005 over 400



Microfinance Banks (MfBs) have been liquidated by the regulatory bodies for institutional
failure arising from factors such as fraud, embezzlement, ineffective corporate governance

and poor credit management!'®.

However, Microfinance Banks suffer from the market imperfections relevant to the credit
industry in a more critically acute way'. The inability of banks to identify risks @@ociated
with credit has been one of the major setbacks in the control and managemen@\eredit risks
in Microfinance Banks in Nigeria. The wrong selection of credit @e also impose
greater risk which may occur when the bank has insuffici information to make a
distinction between good and bad customers!’. Imperfe%&%\ords or information about
customers is problematic sometimes. It is also a c.oa@on practice within Microfinance
Banks where loans are given without any or“adgquate collaterals. In such situations,
recovery of such loans may become \\@if not fully irrecoverable and will have
negative impact on the financial perfermance of such Microfinance Banks’. Inability to
collect loans given to custome@ventually lead to bad loans which must be written off as
an expense thereby reducin e.proﬁt of the Microfinance Bank with negative implications on

all performance ind@%@h as Return on Equity, Return on Assets, Net Interest Margin and

SO on. Q\'

The%y of Microfinance Banks to recover in full their loan portfolios at any given time
has always posed some financial problems to the banks. It has been realized that a number
of the banks' clients do not honour their debt obligations with the banks due to lackadaisical
nature of banks clients in loan repayment, which include borrowers attitude towards their

loan, amount received as income, business failure and experience including family



background'. The banks are therefore faced with this terrible scenario of not being able to
recover their loans in full. This seeming inability to fully recover their loan portfolios

negates the banks' profitability portfolios®.

Badly managed loan portfolios would always result into bad debts’. This would invariably
result into banks distress. Bad loan portfolios could be traced to reckless lendj,nQ&ﬁategies
and poor management styles of the banks* It is also evident that insid ding and
connivance is another problem arising from bad credit management w%\h ank officials
compromise the lending ethics of the banks and do not apply the&d@wn rules sufficiently
enough to guarantee perfect loan monitoring and performanca&%\

.QQ)

This misconduct is not only limited to com @banks but is also prevalent in
Microfinance Banks. This has led to the liquida 'o% many Microfinance Banks in Nigeria®.
In general terms, it can be seen that po@&ﬂ anagement in Microfinance Banks brings
about massive bank liquidation in tl}qo‘%nomy. It is important that each Microfinance Bank
identifies the credit risks inh€rent|ih its clientele. In addition, they should also be able to
manage such loans and , \ahendant risks associated with them. Microfinance Banks in
Nigeria need to ad@.ggs which would not run counter to their management's strategic
plans. Mor v%\'knowledge is particularly important for Microfinance Banks, whose
custome&,)fr uently do not possess long historical backgrounds about their businesses!'®.
Sus&ility and survival therefore becomes the watchwords for Microfinance Banks in
relation to their loan portfolios. Such can only be achieved through strong and sustainable

credit administration characterised by adequate backup plans*. Therefore, this study set out to

unveil the effect of Credit Risk Management practices with respect to nonperforming loans,



capital adequacy, loan loss provision to deposit ratio, assets quality and leverage ratio, on

performance of Microfiance Banks in Nigeria.

1.3  Aim and Objectives of the Study

The aim of this study is to examine the effect of credit risk management practice on

Microfinance Banks Performance. The specific objectives are to: ° (b

(1) examine the effect of Non-performing Loan Ratio on Microfinance Ba% rformance.

(i1)  identify effect of Capital Adequacy on Microfinance Banks perfof%'}

(iii))  investigate the effect of relationship between Loan loss Pw@’ﬁo deposit ratio and
Microfinance Banks performance. 6&%

(iv)  evaluate effect of Assets quality and LeveragQ. Aon Microfinance Banks

performance.

v) determine the effect of joint p@of credit risk management practice on

Microfinance Banks performan(@
14 Research Questions \)

"
To solve the problém;s%g%f]ighted above, providing answers to the following research

questions bec %&perative:
, W%§

(i1) at is the effect of Captal Adequacy on Microfinance Banks performance?

ct does Non-performing Loan Ratio have on Microfinance Banks performance?

(ii1)) How does Loan loss Provision to deposit ratio have effect on Microfinance Banks
performance?
(iv) In what way does Assets quality and Leverage Ratio have effect on Microfinance

Banks performance?



(v) In what way does joint predictors of credit risk management practice have effect on

Microfinance Banks performance?

1.5  Hypotheses

The following null hypotheses were developed to investigate the effect of credit risk

management practices on Microfinance Banks performance . ®

Hol: Non-performing Loan Ratio have no significant effect on the Microfin Banks
performance ‘@

Ho2: Capital Adequacy have no significant effect on perforn@@ Microfinance Banks
performance. . 6

Ho3: Loan loss Provision to deposit ratio have no ,si@n‘[ effect on Microfinance Banks
performance.

Ho4: Assets quality and Leverage Ratio@& significant effect on Microfinance Banks
performance. %v

>

Ho5: Joint predictors of credit risk” management practice have no significant effect on

Microfinance Banks gesfofmance.

i
1.6 Signiﬁcano&tz e Study
Q

In view of increasing degree/huge non-performing loans (NPLs) which negatively impacted on
the p@vance of MfBs and eventually impaired the capital base of MfBs in Nigeria during
the last 20 years, studying credit risk management in Microfinance Banks in Nigeria has
become quite significant and interesting. The findings of the study will be beneficial to the
following stakeholders in our national economy when taking critical financial and economic

decision:



(1) The study will assist the management and board of M{Bs in Nigeria to appreciate
the need to cooperate with the relevant regulatory bodies for their efficient and
effective supervision and recognize the need to consistently monitor, control,
prevent and mitigate the incidence of non-performing loans. This is because loan
default and huge loan-loss provisioning for risk assets in their books would
consequently affects the banks’ profitability, growth and going conc @ us on

the long run. E QO

(i)  Regulatory authorities would derive many benefits froEn t sty\dy. It will assist
them to fine-tune and re-align their various policies i .\nitoring and evaluating
credit risk and performance of selected MfBs® ;m\»&%éria It would also assist
relevant government agencies and pohc@ s to formulate policies that can
assist them to appraise the qualit @y regulations and surveillance on the credit
operations of M{Bs in Niger Q

(ii1) The shareholders, prospe%‘b‘ investors and the general public will find the study
invaluable in distillin g t e factors which influences the profitability of selected
MfBs in Qh existing customers of the MfBs in Nigeria would also find
the content Of this research very incisive, insightful, informative and educative.

(iv) F@Acome of the study will assist academician and researchers to bridge the

ngwledge gaps that exist in the relationship between credit risk and profitability of
MfBs in Nigeria. The academicians will find the study incisive, insightful and

useful as it would assist to highlight areas for further research and as well as

contribute to existing body of knowledge.

1.7 Scope of the Study



This study covered the review of the credit risk and profitability of 8 selected National
Microfiancce Banks operating in Nigeria as at December 2021. The study also covered a period
of 5 years from 2016 to 2020. The choice of National Microfinance Banks was informed by the
fact that all National Microfinance Banks are operating all over the country, with branches in
every state of the Federation including the Federal Capital Teritory. Again these banks have
large Capital base compared to all other State and Unit Microfinance Banks who%}ttions are
limited to their respective States or Local Governmet area'®. Credit risk man y is measured
using Non-performing loan ratio, Capital adequacy, Loan loss prc:visi%t% eposit ratio, Assets
quality and, Leverage ratio while Microfinance Banks perform \re measured using Return
on Assets, Return on Equity, Net Interest Margin and Clim}t&@
RN
1.8  Limitation of the study . \%
N

Understanding of some limitation that r a‘qu) the structure of process and techniques used in
this study will be taken into consid@on. The generalization of this study is limited to the
period of study from 2016 —M. The study is also limited to the sample of National
Microfinance Banks in \@a ..\State Microfinance Banks and Unit Microfinance Banks are
totally excluded fr study.

The limitatie%ﬁ study to only National Microfinance Banks is because data is not readily
avail state and unit microfinance banks. These categories of Microfinance Banks are
mainly owned by individuals who sees the bank as totally private investments and not ready to
share the financial information regarding their business for research purposes. Based on this

the genaralisation of this study is limited to the behavior of our main variables conditioned to

the sampled national Microfinance Banks in Nigeria.



1.9 Operational Definition of Terms

The following concepts are defined in accordance with their literal and inferred meanings and

usage during the study:

Assets Quality Ratio: Asset quality ratio is a measurement of the non-performing loan as a

ratio of total outstanding loans. &
'

Capital Adequacy: This is the ratio which assists banks in determining%}i y to meet its
day to day obligations from its capital base. It is measured as sharg@}efs’ funds expressed as

A\
a percentage of available deposits. %
&

S

Client Base: The client base of the Microfinnace Ba the total number of customers who

have taken one form of loan or the other or.h@n outstanding loan that is still outstanding

O

Credit Risk: This is the like]@ customers being unable to repay loans and other

during the period under consideration.

obligations as and when due N

Performance: This i§ the measurement of a bank’s ability to operate efficiently, profitably and

improve positi @n terms of shareholders’ funds, return on assets, operating income, profit

befor%@l retained earnings.

Leverage Ratio: Leverage ratio measures the mix of the funds used by the banks for their

operations. It states the percentage of total deposits to the shareholders’ funds.

10



Loan Loss Provision: Loan loss provision is the amount that the banks have provided to

cover the loans which have already passed due date and likely no longer be paid by the

customer concerned.

Microfinance Banking Sector: It is the sector of the economy that concern holding of

financial assets for others and investing those financial assets on low-income men;{@ of the

community, as leverage to create more wealth and the regulation of th &thItleS by

government agencies. ‘%

Net Interest Margin: This refers to the balance of income in tel%{\%%terest on loans after

subtracting interest expenses paid by the bank on deposus Qg)varlous customers.

Non- Performing Loan Ratio: A non-performin % (NPL) is a loan in which the borrower

is in default and has not paid the monthly &Al nd interest repayments for a specified
period. Non-Performing loan ratio is the%,on of total non performing loans to total loans

outsatnding at a particualr perlod\g)

Return on Assets (ROAGA@) is the measurement that shows a bank’s profitability against

its total assets. It Ag\c;uhated as profit before Interest and Tax divided by Total Assets.

Return on Equity (ROE): ROE is the measurement that shows a banks’ profitability against
its sh@gers’ funds. It is calculated as Profit before Interest and Tax divided by average

shareholders’ funds.

11
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Chapter Two . @
Literature Review ‘%'\ 5
This chapter comprises discussions on the conceptual, theore@%ﬂd empirical issues relating
to Credit Risk and performance of microfinance bank & discussions that follows focuses
on bringing out relevant issues that will serve as &gboard for the empirical investigation

in this work. C;\\d
2.1 Conceptual Review (b’,é'

6
2.1.1 Microfinance Institutiox}%ls)
Microfinance Institutj be established legally after it has gone through the necessary
procedures and m\gregulatory and legal requirements from the Central Bank of Nigeria
(CBN).. Thé%e, if a Microfinance Institution is illegally established, the Central Bank of
Nige@Qw legal authority to stop it from operating. Hence, the survival of a Microfinance
Institution, to a large extent, is determined by the degree to which its operations meet the legal

and regulatory framework of the country in general and the banking industry.

2.1.1.2 Categories of Microfinance Institutions (MFIs)

14



Microfinance Institutions is categorised into five. These are discussed and conclusion drawn
for this study concerning the category of MFI.

(a) Microfinance Institutions (MFIs) that Provide less Lending

The first category of Microfinance Institutions is those that cannot or have failed to lend large
amount of loans to customers. This category includes many highly subsidised Microfinance
Institutions that are well supplied with cheap donor or government funds as des@e\?;m as a
‘child of subsidy’. These categories of Microfinance Institutions are n .Sgﬁecognised in
Nigeria. Though most Credit Unions and other Savings and Loans r;&iy\e support in the form

N

of subsidy, they encourage savings mobilisation and lending?. '&%\

Q

(b) Unregulated and Supervised Microfinance Instit ¢ S

The second category of Microfinance Institution .is%se who have good savings and loans
programmes but they are not given the(c;p}@\ity to mobilise savings from people or
disburse loans to the public®. This is be@;e they are not regulated and supervised. Moreover,
there is a high risk of these M@g people’s money away if they are allowed to mobilise
savings from the public because™no form of prudential supervision will apply to them?. This
goes down to expla@@t e legal and regulatory framework of a country determines the
sustainability of to operate successfully. It is a check on them to remain sustainable and

>

offer its se@i

to disb and effectively monitor loan portfolio. MFIs that fall under this category, include

to the public. It could also imply that MFIs may not have the necessary skills

those involved in the provision of microfinance, micro-lenders, and social amenities among

others®.

(¢) Unsuccessful MFIs in Savings Mobilisation

15



This category of MFIs is permitted to mobilize savings and is successful in lending to the
public but, they are reluctant to do so. This may be due to the fact that, they still believe that
the poor cannot save, do not save, do not trust financial institutions or prefer non-financial
forms of saving’. This pinpoint that the lack of trust or demand for credits from MFIs could
result to their unprofitability. It is also noted that institutions that fall into this category are
MFI with commercial banking philosophy. No MFI would feel reluctant to m%@&: savings
and lending’. This is because; they compete among themselves in winnin .%ners, reaping
more profit from lending to make them sustainable. Most MFIs. in&'gg{ia are profit makers.
They exist to make profit first, create jobs and reduce poverty. &%‘\\‘

(d) Savings Microfinance Institutions . '$©

The fourth category of MFIs are those who are sucées %nd have been given the opportunity

to mobilise savings and lending but, they fﬁ@s in lending and provide subsidised credit,

which puts the mobilised savings at risk® en this happens, it makes the interest rates on

subsidised credits and rates paid (@‘bosits low to cover cost of mobilising savings and

"

provide credit effectively t(%lfe blic. Subsidised loans therefore reduce the Microfinance
Institution’s capacity ia@’%g loan delinquency rates. MFIs that fall under this category are

likely to invest t& ings mobilised in government treasuries and securities’. They are
typically sta‘%med financial institutions that channel government subsidised credit to rural
boer’ith regards to this, Agricultural Development Bank and Nigeria Commercial
Bank can fall into this category. If not because of its state backing, these types of financial
institutions would easily collapse’.

(e) Lending and Savings Mobilisation Microfinance Institutions

16



The final category consists of Microfinance Institutions that are successful in savings
mobilisation and lending. These Microfinance Institutions are normally known to have large
enough interest rate to cover all operating costs and risks associated with the sustainable
provision of microfinance services. These MFIs designed workable document to implement
their credit delivery and deposit to meet credit demands from the public to make them get
more profit in return. Microfinance Institutions in this category consist @&mercial
Microfinance Institutions that can provide microfinance on a large-scale®. . ‘\QO

There are various forms of credit facilities offered by financial insti}%tions to their customers.
These may include short term credit, medium term credit; @vterm credit, secured and
unsecured credits. The short-term credit is a type of cred}'{ﬁg?is due for repayment after one
year of granting. It is usually used to meet wor&{})&ital needs. Examples of short-term
credit include overdraft, call credit or com }‘@freditsg. The medium-term credit is a type
of credit facility where its maturity rat%i&re than one year but less than five years. It is
required to finance non-current asse%%‘lich results to great returns to the financial institution
within the credit period. E%irr%\pe)s of medium-term credit include letter of credit and

consumption credit!’, .T@

assets. It is norma ge sums of money and as such its maturity is more than five years of

-term credit is used to finance the extension of non-current

grant. Exarﬁ%% long-term credit include stock replacement credit, industrial credit and
equiQasing credit. Some financial institutions give loans against the securities of
concrete pledges by the borrower in favour of lending. The pledged assets by the borrower are
the collateral securities. Credit given by financial institutions regarding provision of such
collateral securities is termed as secured credits. Unsecured credits are those credits given by

financial institutions without the demand of collateral securities!!.
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Credit facilities can also largely be grouped into performing and non-performing loans. If the
customer does not default the loan given to him or her, it means the financial institution is
performing well in terms of loan dealings. However, when the customer delays or fails to
repay the loan with interest makes it is described as non-performing loans. Examples include
doubtful debts, bad debts and loss!?. %

2.1.1.3 Microfinance Institutions in Nigeria . Q%'&\
The potential of using institutional credit and other financial services for :;ty alleviation in
Nigeria is quite significant. About 18 million people, or 60% og‘b@np [?ulation, are poor and
mostly out of the scope of formal banking services. A(Q@g to the National Micro and
Small Enterprise Baseline Survey of 1999, there *@ﬁ to 1.3 million MSEs employing
nearly 2.3 million people or 20% of the cou.ntg&[otal employment and contributing 18% of
overall GDP and 25% of non-agricult ra@“. Despite this important contribution, only
10.4% of the MSEs receive credit a% r financial services!!. The formal banking sector in

Nigeria over the years has regaré@.i)he informal sector as risky and not commercially viable'?.
'\

However, despite th@ance of this sector, experience shows that provision and delivery
of credit and t@\ﬁnancial services to the sector by formal financial institutions, such as
commerci:@a s have been below expectation'4. This means that it is difficult for the poor to
climb out’ of poverty due to lack of finance for their productive activities. Therefore, new,
innovative and pro-poor modes of financing low-income households and MSEs based on

sound operating principles need to be developed!*.

Microfinance Institutions fill a needed gap within the financial services industry by offering

small loans, or micro-loans, to people unable to access conventional loan services.
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Microfinance Institutions vary in size and function with some organizations focusing entirely
on micro financing, while others work as extensions of large investment banks!>. People living
in under-developed areas can access needed financial resources through the services provided
by Microfinance Institutions. In the past, Microfinance Institutions (MFIs) established using
either an NGO or a savings and credit co-operative societies framework have been important

sources of credit for many low-income households and MSEs in the rural and @x areas of
Nigerial>. E‘\QO
Microfinance Institutions in Nigeria are regulated under The Wf\téglﬁ\ance Act, 2005 and

the Microfinance Regulations issued there under sets out the@ regulatory and supervisory

business and operations of Microfinance Institutions.through licensing and supervision. The

@

to mobilize savings from the general pu@ thus promoting competition, efficiency and access.

framework. The principal object of the Microﬁrg@s to regulate the establishment,

Act enables Deposit Taking Microfinance s licensed by the Central Bank of Nigeria

It is therefore, expected that th@ﬁnance industry will play a pivotal role in deepening

financial markets and enhar%’access to financial services and products by majority of the

Nigerian’s (Central E@l)@ %igeria)lé.

Before the ¢ t of this bill, the MFIs operating in Nigeria were unregulated unless they
optio @ered the Association for Microfinance Institutions (AMFI), based in Nigeria and
ﬁmd$ a USAID grant. Under the new bill, MFIs operating in Nigeria are vulnerable to the
fines imposed by the CBN for every guideline to which they do not comply. The new
regulations will protect the 60 percent of the Nigerian population who are out of the scope of

the formal banking services from bogus MFIs!’.
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Many MFIs access commercial borrowing to fund their portfolio. Other sources of funds for
operational and financial activities are International NGOs and Aid Agencies including
USAID, IFC, UNDP, HIVOS, DANIDA, European Commission, OIKO Credit, World Vision,
Churches and individual donors among other!®. Some commercial banks have also invested in
microfinance institutions. MFI Members™ shares have also been a source for funds for the
MFIs. Donors in Nigeria (such as USAID, IFC, UNDP, HIVOS, DANI%\I(};‘HOpean
Commission, Oikocredit, World Vision etc.) are active not only in fun. 1. s but also in

providing capacity building services'®.

2.1.2 Credit Risks ° %
S

Credit is the direct borrowing of mon loan from financial institutions. It is that which is
provided by a financial instit&l)%r debt which is owed!. The provision of credit to
customers by financial insti fis and other routine activities and transactions result to risk.
Risk is defined as t@u ity about the future and the expression of the future danger that
the effective tL@ tcome will deviate from the expected or planned outcome in a negative
way. This@ﬁ tion highlights on speculation of risk in the future and how it can affect the
outcomeyor performance of an institution in achieving its stated goal or objectives. This
definition fits into the effective ways of managing future risk. This is because when an
institution speculates a kind of risk, be it operational or credit risk, then the institution can

start developing plans to address or prevent it from happening'®.
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Risks that occurred in financial institutions can be grouped as credit risk, interest risk,
operational risk, market risk, legislative risk and reputation risk?>. Among the risks, credit risk
is the most frequent that financial institutions experience especially in both the developed and
the developing countries. This is because the risk depends predominantly on customers. Credit
risk is defined as the situation where counterparty fails to meet its obligations in harmony with
lay down procedures or agreed terms. Within the context of banking institution%%& risk is
the situation where a borrower defaults in payment of loan. Default is th’g\%‘%r partial loss
of any amount lent to the borrower. A large default rate result to great losses and
: y&w
consequently lead to bankruptcy and insolvency of the bank?!. &%\
Credit risk is the degree of value fluctuations in debt ﬁgaments and derivatives due to
changes in the underlying credit quality of borrow@ counterparties. Credit risk as losses

from the refusal or inability of credit cus:m@so pay what is owed in full and on time.

Credit risk, therefore, refers to the pot%tl' at a borrower will fail to meet its obligations

(principal, interests, commission)%@b‘e or in accordance with the agreed terms. Credit risk

is the exposure faced by %(S hen a borrower (customer) defaults in redeeming debt
"

obligations on due d@@

put the bank in diq? if not adequately managed. The main sources of credit risk include,

turity. This risk interchangeably called “counterparty risk* can

limited ins@nal capacity, inappropriate credit policies, volatile interest rates, poor

mana@ inappropriate laws, low capital and liquidity levels, direct lending, massive

licensing of banks, poor loan underwriting, laxity in credit assessment, poor lending practices,

government interference and inadequate supervision by the central bank??,

An increase in bank credit risk gradually leads to liquidity and solvency problems. Credit risk

may increase if the bank lends to borrowers, it does not have adequate knowledge about. In

21



the banking system, risk management plays an important role and regulators of the banking
system are responsible for controlling banks risk exposures in order to avoid financial and
economic crises. Credit risk management needs to be a robust process that enables financial
Institutions to proactively manage facility portfolios in order to minimize losses and earn an

acceptable level of return for shareholders?.

Credit risk management refers to measures employed by banks to avoid 'Shimize the
adverse effect of credit risk. Credit risk management accordingly is a‘%}red approach to
managing uncertainties through risk assessment, developing ctl\@&e's) to manage it, and

mitigation of risk using managerial resources. The strategif%%%ude transferring to another

party, avoiding the risk, reducing the consequencwéw@cular risk. Adequately managing
he

credit risk in financial institutions is critical for&O ival and optimal performance of the
b

financial institutions. Credit risk arises frnﬁj@é

deterioration of the financial capacity @e debtor(s) resulting in an economic loss for the

r being unlikely to pay its obligations or

bank. Credit risk also arises fr@n agreements signed between a bank and individuals,

corporations, financial institutions) or state®*.

Although, banks loa@e the most visible source of credit risk; credit risk equally arises from
other banking, ies such as on and off-balance sheet activities. Banks also faces credit risk
when de various financial instruments such as bank receipts, interbank transactions,
exchange rate transactions, future, swaps and options contracts. The components of credit risk
management are loan loss provision, non-performing loans to total assets and total loans and
advances as a ratio of total assets. Loan loss provision measures nonperforming loan as a ratio
of total loans?’. Loan loss provision is an implicit cost that captures the impact of credit risk

exposure of banks in their lending portfolio. Loan portfolio is one of the greatest sources of
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risk to the quality of bank asset because bank loans and advances basically make up the
largest asset and major source of bank revenue. It implies that the level of interest risk
inherent in the bank loans might depend on the classification of its loan portfolio. Banks with
higher credit risk exposure in their lending portfolio would be required to maintain a higher
level of loan loss provision?®. Variations in loan loss provision affect profitability as well as
capital positions of banks which have a strong implication on credit supply. Th%‘&sts that

loan loss provision is one of factors that affect business cycle volati fg‘ icating that

@w

A critical observation of the commercial banks in Nigeria %@ that in the year 2000 for

decreases in bank loan loss provisions increases bank lending?é.
L ]

instance, the ratio of nonperforming loans to total 1 a@he industry was 21.5% and as at
the end of 2001, the ratio had improved to & In 2002, 2003 and 2004, the ratio
deteriorated to 21.3%, 21.6% and 23.8% r@)egg\e . However, in 2005, 2006, 2007 and 2008
there were consistent improvement off $8.1%, 8.8%, 8.4% and 6.3% respectively (CBN).
Unfortunately, non-performing &{5@ becoming cyclical in Nigerian banks. The commercial
banks recorded an increase_#n.nén-performing loans from N344.26 billion as at August 2013,
to N400.57 billion, @é&ust 2014 which represents a 16.36% increase. Also, total credit
delivery recor e@growth rate of 23.8% in 2004, 30.4% in 2005, 40.9% in 2006, 82.7% in

2007 and 62 % in 2008. Unfortunately, non-performing loans is becoming cyclical in
Nigeria@

The Deposit Money Banks recorded a N56.31 billion increase in non-performing loans from
August 2013 to August 2014. The increase in non-performing loans from N344.26 billion as
at August 2013, to N400.57 billion, as at August 2014, represents a 16.36% increase Gross

loans of banks also increased from N9.278 trillion in August, 2013 to N11.229 trillion as at
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August, 2014 and this represents 21.03% increase in gross loans?®. Adequately managing
credit risk in financial institutions is critical for the survival and optimal performance of the
financial institutions. A sound credit risk management framework is crucial for banks to
enhance profitability and guarantee survival. Credit risk management maximizes bank’s risk
adjusted rate of return by maintaining credit risk exposure within acceptable limits in order to

provide framework for understanding the impact of credit risk managem@n banks*

profitability?®, E\

Loans and advances are the largest and the most obvious source o&«\ﬁi&gﬁ\ risk, however, credit
risk could stem from activities relating to both on and off%@%e sheet transactions. Bank

.@Q y the debtor. The bank granting

credit inherently contains an element of the risk of
the credit has no control over the inherent risk. \1sk is determined by factor extraneous

to the bank such as general unemployé)ﬁ:&l'e els, changing socioeconomic conditions,
debtors’ attitudes and political issues”%;edit risk is the risk that an asset or loan becomes
irrecoverable, in the case of %@fault or the risk of delay in servicing of loans and
advances. Basel Comm1t£§n " Banking Supervision (BCBS) defined credit risk as the

possibility of losmg ding loan partially or totally due to credit events (default risk)*.

Banks are inc asmgly facing credit risk (or counterparty risk) in various financial instruments
other@QOans, including acceptances, interbank transactions, trade financing foreign
exchange transactions, financial futures, swaps, bonds, equities, options, and in the extension
of commitments and guarantees, and the settlement of transaction. Basel Committee on
Banking Supervision defines credit risk as the potential that a bank borrower or counterparty

will fail to meet its obligations in accordance with agreed terms. Counterparty risk comes
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from non-performance of a trading partner?®. Credit risk as a risk based on the assumption that
a borrower would default in repayment to the lender. Credit risk in banks arises from two
sources namely systematic and idiosyncratic. Systematic risk represents the effects of
unexpected changes in macroeconomic and financial market conditions on the performance of
borrower guarantees, and the settlement of transaction®®. Credit risk is the potential that a bank
borrower or counterparty will fail to meet its obligations in accordance with@g terms.
Counterparty risk comes from non-performance of a trading partner. Cre X h&@ a risk based
on the assumption that a borrower would default in repayment to the lender. Credit risk in
; ‘%w
banks arises from two sources namely systematic and idiosync}é\\gystematic risk represents

the effects of unexpected changes in macroeconomic d&ﬁcial market conditions on the

performance of borrower3!. @
2.1.3 Sources of Credit Risks in Finan@ﬁltions

Credit risk occurs as a result of loan'ﬁranted by financial institutions. The activities of
financial institutions such as bﬁ&&%ﬁping, trading, both on and off the balance sheet, are
sources of credit risks. ReE nfinancial institutions increasingly face credit risk in various

financial instrument{o)@r

financial futu s@uin the expansion of commitments and guarantees, and the settlement of

han loans including swaps, equities, foreign exchange, and

3

transactiors.

Credit r are usually seen as a result of systematic risk derived from the macro standpoint.
The huge problems in financial institutions that is caused by the failure of financial market
participants to meet repayment requirements on expansions of credit is characterized as
systematic risk**. The problem is systematic because the incapacity of one participant to repay

the loan can result to an inability of the other participant to meet loan obligations®*.

25



2.1.3.1 Internal and External Sources of Credit Risks

Credit risk can be grouped into internal and external sources. The sources of credit risk include
bad governance, unsuitable credit policies, reduce capital and liquidity levels, explosive
interest rates, poor governance and management control®. Other external sources of credit risk
include directed lending, reckless lending, poor loan underwriting, unsuitable laws, poor
lending practices, huge licensing of financial institutions including Credit Unioékoor credit
assessment, carelessness in credit assessment, limited institutional . 9&@ insufficient
supervision and government interference. These sources of credit risks g\re much documented
in literature. The degree of the above-mentioned external sour @%credﬁ risks varies across
countries®>

Apart from the external sources of credit risks sta«@%e there are also internal credit risk
sources. The financial incentives given to at financial institutions are regarded as an
internal source of credit risk. This is b Quch workers have a strong propensity to moral
hazards and opportunism by lenc@‘to weakly functioning individuals and firms with
uncertain credit records. The perio of information asymmetry and uncertainty, it is not easy
to plan an incentive sc ﬁr workers at financial institutions who oversee lending and
credit. It has bee ifdoned that internal sources of credit risk are much acknowledged in
research. Tﬁgumptlon is that these workers at the financial institutions will be responsible
for w@% are working for, and their action perfectly reflects the interests of banks®. To
address the effects of these factors, it is important for financial institutions to provide services
to greater percentage of customers, share information about borrowers, reduce non-performing
loans, stabilize interest rates and improve bank deposits, reduce loan default and strengthen

corporate governance’’.
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2.1.3.2 Credit Risk Management and Bank Performance

Credit risk was defined as the potential that a bank borrower or counter party will fail to meet
its obligation in accordance with agreed term. The severity of credit risk reduced the balance
sheet of financial institutions during and after the 2007-2009 financial crisis and this brought

about significant changes in how banks operate and particularly how they manage risks?’.

NS
By being exposed to credit risk, banks have been faced with a lot of p{Ob&%sQl‘he banks
couple of years ago realized that credit risk is important, and the b%'}eed to monitor,
identify, control and measure it as it’s very significant. Due to thiv{i%'éffective management
of credit risk has become a critical component of appr@\g risk management. This
approach will be especially important in terms of the @erm success of any bank. Banks
b}ainst any form of credit risks so that

now ensure that they have large amounts of cap§1s

they can be in position to adequately tackl Tisles which will be incurred3®.

Credit risks are some of the most ent risk elements in the books of most financial
institutions and if not managed if\the most efficient manner, can weaken individual banks or
even cause many episodes;@;ncial instability by affecting the whole banking system. Thus,
to the banking sectory, r%t risk is an inherent and crucial part. Credit risk arises whenever a
borrower is.. %g to use future cash flow to pay a current debt. The risk is primarily that
of the @ and includes lost principal and interest, disruption to cash flows and increased
colle& costs. The loss may be complete or partial and can arise in several circumstances.
To reduce the lender’s credit risk, the lender may perform a credit check on the prospective
borrower, may require the borrower to take out appropriate insurance or seek security or

guarantees of the third parties’’.
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Credit risks can be classified into many forms such as options, equities, mutual funds, bonds,
loans and other financial issues, as well as extensions of guarantees and the settlements of
these transactions. It’s important to consider credit risk very seriously in order to increase
shareholder value through presentation and value optimization, increase confidence in the
marketplace, and alleviate regulatory constraints and distortions®, The Based II Accord
specifics that banks must have new procedures for measuring against credit risl@xredit risk
management practices differ from bank to bank. Generally, these t .Angpractices are

dependent on the type and complexity of the credit activities which ﬁgken by the banks. In

recent years banks have been using models for credit risk rnan@xont4 .

Lenders mitigate credit risk by using several m%@sk—based pricing; where lenders

charge a higher interest rate to borrowers, who are ‘mere likely to default. This estimates the
effect on yield that is credit spread which @%&S‘t ¢ additional net yield an investor can earn
from a security with more credit risk re'@re to one with more credit risk. Covenants: lenders
may write stipulations on the‘gr%rer into loan agreements, Credit insurance and credit
derivatives; lenders and ‘olders may hedge their credit risk by purchasing credit
insurance or have c@@ that transfer the risk from the lender to the seller in exchange for

payment. Tig e@ydiversiﬁcation, Deposit insurance among others*!.

The %@mtion of the risk manager is to monitor, measure and control credit risk. It
includes ‘1dentification of possible events or future changes that could have a negative impact
on the institution’s credit portfolio and the financial institution’s ability to withstand the
changes. Reduced credit risk encourages effective risk management which requires a reporting
and review structure to ensure that risks are effectively identified, and responses are in place.

Risk monitoring can be used to make sure that risk management practices are in line and
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proper risk monitoring also help bank management to discover mistakes at early stage and

deal with moral hazard problem*.

Loans are the larger source of credit risk to microfinance banks. Nevertheless, other sources of
credit risk exist throughout the operations of a bank. Banks are slowly facing credit risk (or
counter-party risk) in diverse financial instruments other than loans, in addition to dﬁ;r-bank
transactions, foreign exchange transactions, acceptance, financial futu.res @ps, bonds,
equities, options, trade financing, and in the extension of commitmen‘%} guarantees, and
the settlement of undertakings. The aim of credit risk managemmM\%Build up a bank’s risk
adjusted rate of return by conserving credit risk exposure wi%%eptable parameters. Banks
need to manage the credit risk inherent to the entire p@ as well as the risk in individual
credits as transactions*’,

)
Credit risk management should be at th: c@%anks operations in order to keep up financial
sustainability and reaching more cl&)%, espite these facts, over the years there has been
increased number of signiﬁcwnk problems in both, matured as well as emerging
economies®. Bank probleQ gstly failures and financial distress have afflicted numerous
banks, many of which have been closed by the regulatory authorities. Among other
determinants,, Qless in credit risk management has all along been cited as the main cause
for blems. Since exposure to credit risk persists to be the leading source of deadlocks
in banks world-wide, banks and their supervisors should be able to draw useful lessons from
past experiences’®. Banks should now have an avid awareness of the need to recognise,
measure, monitor, and control credit risk as well as to determine that they hold adequate

capital against these risks and that they are adequately compensated for risks incurred*.
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Risk Management represents a burning issue among organizations in different nations of the
world. This is because the ability of an organization to continue to operate into the foreseeable
future depends on managing risks and uncertainties and converting the downside of risks to
upside risks to create competitive advantage that will ensure organizational survival. The
discourse on risk management is particularly topical among financial institutions because they
are exposed to all kinds of risks including strategic risk, operational risk,@%nty risk,
reputational risk, legal risk, money laundering risk, and cross border .1'98@ Meanwhile,
financial institutions cannot afford to collapse, as such eventuality could_create systemic risks,
; %w
which could weaken not only the financial system but the e}&@qlc system of a nation at
large*®. Thus, it becomes important for financial instﬁ@@to put in place adequate risk
management processes and structures for them to %&as going concern, and to effectively

perform their roles of mediating between th. ‘(@fmd surplus unit of the financial system?.
Microfinance banks occupy a strategic %’Q in the value chain of any financial system, as
they make finance more accessible@he financially disadvantaged who may be unable to
access finance from conve i%f)deposit money banks due to stringent conditions for

critical for realiz)q%

developing E%ies‘”.

Despi@gwell acknowledged relevance of Enterprise Risk Management (ERM) to

obtaining loans and C(;@%“ . There is therefore no denying that microfinance banks are

ancial inclusion goals in the nations of the world, especially in

organizational survival in the financial service sector, studies on risk management practice of
microfinance institutions are limited in comparison to commercial banks and other non-bank
financial institutions. Most of the studies on ERM emanate from developed countries*?,

Studies on ERM of microfinance banks are scanty in Nigeria, as most studies have focused on
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commercial banks. Knowledge is limited on the factors influencing ERM of microfinance
bank in the Nigerian context. As microfinance banks would typically invest resources to
implement ERM initiatives, little is known on the extent to which this has impacted
organizational sustainability. In the context of this study, organizational sustainability is the
ability of microfinance banks to continue to operate in the foreseeable future, as the industry
is replete with history of microfinance banks that have failed shortly afte@o\nmencing
operations*s, ‘%.QO

Nigeria currently has eight hundred and eighty-two (882) licensarr'lxicroﬁnance banks in
Nigeria as of September 20, 2018. With such a sizeable and g@\g number of microfinance
banks in Nigeria contributing to micro financing in Q&Qeountry, a study on the risk
management practice of microfinance banks in%& is considered topical, timely and

important, as such knowledge would be im o%‘&y addressing some of the challenges facing
microfinance banks in Nigeria, with a&gowards repositioning them for competitiveness
and effectiveness of service deliveryqzb'

The risks inherent in the man, %—ﬁ of funds by financial institutions varies in type, duration
and severity. This bri @te the need for financial institutions, including microfinance
banks, to evolve viqggstrategies for managing risks. Some of the risks include Strategic risk,
Operational‘%%curity risk, Reputational risk, Legal risk, Money laundering risk, and Cross
Bord@ among other>’,

Strategic risk is the current and prospective impact on earnings or capital arising from adverse
business decisions, improper implementation of decisions, or lack of responsiveness to

industry changes. Strategic risk is a function of the compatibility of an organization’s strategic

goals, the business strategies developed to achieve those goals, the resources deployed to

31



achieve those goals, the resources deployed against these goals, and the quality of
implementation’’.

Operational risks take the form of inaccurate processing of transactions, unenforceability of
contracts, compromises in data integrity, data privacy and confidentiality. Operational risk as
transaction risk and explained that it is the current and prospective risk to earnings and capital
arising from fraud, error, and the inability to deliver products or servic%'@amtain a
competitive position, and manage information. A high level of transactioﬁ\. y exist with
internet banking products, particularly if those lines of business are«no"% adequately planned,
implemented and monitored>?. &§

Security risk refers to the unauthorized access or intrusim}\\ggank’s information systems and
transactions. Unauthorized access to customers’ acéou d other confidential information are

inherent danger when deploying Internet ba k@cilities. Reputational risk is the current and
<1 )

prospective impact on earnings and capita ing from negative public opinion and it affects
the institution’s ability to establisl@%/ relationships or services®'. Reputational risk may
expose institution to litigati%%r{cial loss, or a decline in its customer base. As there are
myriads of risks tha .ﬁ@l institutions are exposed to, there are several approaches for
managing risks, v@%g)lnclude but are not limited to Top Management/ CEO commitment
(tone and m‘e%!?g from the top)>!.

2.1.3.@01icies and/or Mission Statements of Microfinance

Determinants and Impact of Enterprise Risk Management (ERM) on Sustainability of
Microfinance including adapting any company risk or audit committee charter to incorporate
ERM; Existence of an ERM Team in charge of managing the risk; Gathering risks across the

organization by encouraging all employees to report risks; Adoption or development of a risk

32



framework; Incorporating risk into appropriate employees’ job descriptions and responsibilities;
Incorporating risk into the budgeting function; Integrating risk identification and assessment
into the strategy of the organization; Sensitizing, training and developing staff on enterprise
risk; and Use of financial management tools such as sensitivity analysis, simulation, shorter
payback period, etc. to manage financial risks™.

As there are various stakeholders with, sometimes, conflicting interest in an org@ien, there
could be various factors which may affect the ERM of financial institu 1. {The theory of
institutional isomorphism suggests that a collection of factors may exert on the management

i %w

practice of organizations exposed to similar environmental co&digbns, such that the structure
or management practice for such organizations are sim@zﬂe institutional theory adduced
three isomorphic factors which may exert on org@%s to be similar, namely: normative,
mimetic and coercive factors. The No atﬂ{& ctors stem from stakeholder groups or
organizations that may influence the p\%’i&f an organization by making recommendations
on best practice. Consultants, prof als or experts that an organization depends on for
assistance and technical gu&lg\e may normatively influence the management practice of
organizations>*. Q’Q

Mimetic factors ¢ tuce) the effect that other organizations which an organization emulates,
mimics or t‘r%gresemble affect organizational practice. Mimetic influence may come from
indu@giers, leading competitors or other organizations controlled by the same
Management team (such as parent companies, subsidiaries or associate companies). Coercive
factors come from external pressure. Other organizations, stakeholder or institutions may be

able to exert pressure on an organization because they wield such influence or are able to

coerce or force an organization to impement an initiative or adopt a practice>’.
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The contextualization of the institutional theory of isomorphism to this study implies that the
ERM practice of microfinance banks may be similar because it may be influenced by a
combination of normative, mimetic and coercive factors. Government regulations through the
Central Bank of Nigeria, Company’s shareholders mandates and requirements of financial
institutions/Fund Providers may force or coerce microfinance banks to implement ERM (i.e.
influence of coercive institutional factors). The desire to satisfy custon@\:&?‘ survive
competition may also force microfinance banks to implement robust E .'}q%ice (coercive
institutional factors)>°.
. )\d "

The need to embrace best practice as implemented by Multin&ﬁsx} financial institutions and
competitors may affect ERM practice of microﬁnance°@ (Mimetic institutional factors).
The recommendations of experts, professional 4@5 and consultants that partner with
microfinance banks may also shape ERM- @fe (normative institutional factors). Prior
studies have invoked the institutional th%' explain similarity in management practice’’.
Scholars have suggested that the ex@%e implementation of ERP can sustain organizational
performance. This is hinged I%;) argument that ERM encourages a proactive approach to
risk management. Si e@s can be anticipated, control measures to minimize the risks
can be implementa{'@dvance. Further, as risk has its upside, proactively managing risks as
advocated b%&enables an organization to foresee opportunities inherent in risks, such that
the o@on can take a position which actualizes the benefits or upside of the risk. ERM
also assist an organization in refraining from actions or activities that invokes the negative
side of risks which eventually results into losses>®. Taken together, by avoiding activities or
placing mitigating measures that blocks the negative side of risks on one hand, and instituting

measures that cash in on the benefits of the upside of risks, organizations can go beyond
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maintaining shareholders value to creating and sustaining value for stakeholders, thereby
enhancing organizational sustainability.

Results from an analysis of survey data obtained from 104 microfinance banks in Lagos,
Nigeria, using structural equation modelling (SEM) and least square regression, suggests that
Company’s customers exert the greatest influence on ERM practice, followed by Company’s
shareholders®. Other institutional factors such as Government regulatiﬁnancial
institutions/Fund  Providers, Competitors’ activities, Multinational .%aﬁons, and
Recommendations of Consultants/ Professional bodies have no si&iﬁ%ant impact on ERM

practice of microfinance banks in Nigeria. Result also shows t@hough the impact of ERM

organizational sustainability is negligible and nega@%e result is not statistically

significant™. @

In other words, ERM practice has no sié)&impact on sustainability of Microfinance
banks in Nigeria. Whilst the extensive%plementation of ERM has the potential to enhance
organizational sustainability, it%appeats that the inability of ERM practice to significantly
engender organizational fhability is not unconnected to the generally shallow
implementation leve@a . The study draws attention to the need for microfinance banks
to step up the ro@hess and intensity of implementing ERM for them to realize the ensuing
benefits. @ecommended that organizations should concentrate on proactively and

deliber%r managing risks arising from its core competencies®.

The credence to the fact that the best warning signs of financial crises are proxies for the
vulnerability of the banking and corporate sector. The most obvious gauge that can be used to
forecast banking crises are those that relate directly to the soundness of the banking system. In

the 1980's and early 1990's, a lot of countries in developed, developing and transition

35



economies experienced several banking crises requiring a major overhaul of their banking
systems®!'. As the banking sector continues to welcome innovations, the intensity and variety
of risks that the players are exposed also continue to increase concurrently. To certify that the

growth in the banking sector does not endanger its stability, risk management is crucial®!.

2.1.3.4 Types of Bank Risks . &

The risks associated with the provision of banking services vary by the . &of service
rendered. Different authors have grouped these risks in various ‘%i\to develop the
frameworks for their analyses but the common ones which are idéred in this study are
credit risk, market risks (which includes liquidity risk, price gg%'\nerest rate risk and foreign

exchange risk), and operational risks which sometimes & strategic risk®?.

Credit risk: The probability that some of a ﬁnanciéitution’s assets especially its loans will
decline in value and perhaps become w@@i known as credit risk. Because financial
firms tend to hold little owners’ capita@ative to the aggregate value of their assets, only a
small percentage of total loanﬂ\ecg)'o turn bad to push them to the brink of failure. The
purpose of credit risk manpagerient is to maximise a bank risk-adjusted rate of return by

upholding credit risk@)p@ﬂ; within acceptable parameters®,

Market risks: Iré&fket-oriented economies, where most of the world’s leading financial
institution %{heir service today, the market values of assets, liabilities, and net worth of
financial service providers are constantly in a state of flux due to uncertainties concerning
market rates or prices®. Market risk as the change in net asset value due to changes in

underlying economic factors such as interest rates, exchange rates, and equity and commodity

prices®.
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Liquidity risk: The Basel Committee on Bank Supervision, in its consultative paper of June
2008, defined liquidity as the ability of a bank to fund increases in assets and meet obligations
as they become due, without incurring unacceptable losses. A micro finance bank faces
liquidity risk when it does not have the capability to efficiently contain the redemption of
deposits and other liabilities and to cap funding increases in the credit and investment
portfolio®. &b

Interest rate risk: With more volatile market interest rates in recent yea ."@ rs and their
competitors have developed several new ways to defend their ear.nin m'ilrgins against interest
rates changes, including interest-rate swaps, options, and ﬁnan@&ture contracts. In general,

interest rate risk is the potential for changes in interes;@g? to reduce a bank earnings or

value®. @
2.1.3.5 Credit Risk Management Measurg&(‘%

Operating and financial ratios have lor% utilised as tools for ascertaining the condition
and the performance of a firm. k@‘n early warning models for financial organisations
gained recognition when res %g discriminant analysis for identifying and distinguishing
problem banks from m&ﬁs and the CBN investigated the savings and loan industry®.
To assume banks’x g‘r#cial deterioration, procedures have been developed to identify banks
remote ﬁnaﬁ%‘%stress. These procedures, though changing from country-to-country, are
desigenerate financial soundness ratings and are commonly referred to as the CAMEL
rating system®?. In Nigeria, the Central Bank also applies the CAMEL rating system to assess

the soundness of financial institutions which is an acronym for Capital Adequacy, Asset

Quality, Management Quality, Earnings and Liquidity®*.
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Diverse prior studies have investigated the efficacy of CAMEL ratings, and they altogether
conclude that publicly available data combined with regulatory CAMEL ratings can identify
and/or anticipate problem or failed banks®. Kirkpatrick points out that the internal factors
generating bank failures are decisions over which the managers and directors of the bank have

absolute control. The analytical framework of credit risk management in this study is based on

the agent variables of CAMEL rating system components®. %’&\
Capital Adequacy: is a measurement of a bank to demonstrate if solven be preserved

due to risks that have been incurred during business. Capital allows a&ﬁr'lxancial entity to grow,

establish and maintain both public and regulatory confidence, Jprovide a cushion (reserves)
to be able to absorb possible loan losses above and be&&ﬁ identified problems. Capital
adequacy ratio is defined as the measure of tota‘l@ (TC) to total risk weighted assets

(TRWA) will be used as a proxy for credit ﬁ@?ealthy capital base strengthens confidence

of depositors®®. 'E C.)

Asset Quality: assesses risk, contr(@bﬁty, adequacy of loan loss reserves, and acceptable

earnings; and the effect of o f-myce sheet earnings and loss. Asset quality is the ratio of
"
non-performing loanéttg@l loans (NPLR) and is an indicator of the quality of credit
n

decisions made byrba

Manageme& ality: sound management is vital to banks’ performance but is difficult to

rs. Higher NPLR is an exhibit of poor credit decision-making®’.

meas@cause it is a qualitative determinant applicable to individual institutions. There are
several factors that can serve as an indicator of management soundness. For this study, the
non-interest expense (salaries and benefits) to total assets (MGT) will be used as an indicator

of management quality since salaries and benefits are mainly the largest non-interest
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expenditure element of bank overhead, are also controllable by management and reflects the
management policy stance®.

Earnings: determines the capacity of a bank to increase capital (through retained earnings),
absorb loan losses, support the future growth of assets, and give a return to investors. It can be
measured by the return on asset ratio (ROA) which is a ratio of the net income to total assets.
Liquidity: cash maintained by the banks and balances with central bank to t%&gg‘et ratio
(LQD) is a gauge of bank's liquidity. Generally, banks with a larger \@% liquid assets
are understood safe, since these assets would allow banks to meet ur&g\c ed

Banking is the intermediation between financial savers on o@”td and the funds seeking

withdrawals®s.

business entrepreneurs on the opposite hand. As su\:@%‘tin the process of providing
financial services, banks assume various types of 6@& financial and non-financial. Today,
banks' financial risk management is one o t@emost important key functions in banking
operations as microfinance banks are Withim~the risk business. All banks are exposed to an
outsized number of risks like c%@% liquidity risk, exchange risk, market risk, and rate of

interest risk, among others —the risks which can create some source of threat for a bank's

'\
survival and success69: Q’Q

The analysis t@ﬁhancial soundness of borrowers has been at the core of banking activity
since its il@p ton. This analysis refers to what nowadays is thought of as credit risk, that is,
the ri@t the counterparty fails to perform any obligation owed to its creditor. This can be
the uncertainty attached to the gathering of loans. The probability that some bank's asset value,
especially its loans will decline and maybe became worthless is thought of as credit risk. A

non-performing loan could be a loan that is not earning income and full payment of principal
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and interest is not any longer anticipated, the due date has passed, and payment fully has not

been made’°.

Credit risk as losses from the refusal or inability of credit customers to pay what is owed fully
and on time. It arises mainly from direct lending and certain off-balance sheet products like
guarantees, letters of credit, exchange, forward contracts, and derivatives and from\ bank’s
holding of assets within the kind of debt securities. It should take the sha %}ﬂelivery or
settlement risk’’. It is critical to bank survival or failure because bankg'%}Gnally earn huge
profits from interest on their risk exposures. The management of Q@r'ﬂsk could be a critical
component of a comprehensive approach to risk manageme@? is crucial to the long-term
success of a microfinance bank’!. A study of Pakista '.. ans concluded that credit risk is a
significant predictor of bank margins, which is u@ a key indicator of the bank’s level of

efficiency in terms of its fundamental ro@a cial intermediation. The higher the credit

risk faced by banks, the greater their pr@bilityn.

o

Risk management guideline creMk is the risk of financial loss, despite the realization of
collateral security or pro@?ulting from the failure of a debtor to honor its obligations to
the bank. The area of, credit risk includes default risks related to a bank’s portfolio of bonds
(credit thr Qvestment) and other fixed-income investments, counterparty risk on
derivati @tracts, and the risk of default on loans or insured debts and trade debtors. The
majo& that arises from a weakening of the credit portfolio is the impairment of capital or
liquidity. For most banks, extending credit through investment and lending activities banks an
important portion of their business. Therefore, the quality of an institution's credit portfolio

contributes to the risks borne by policyholders (liquidity) and shareholders (capital
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impairment)’. Credit risk management comprises all management functions such as

identification, measurement, monitoring, and control of credit risk exposure’>.
2.1.4 Liquidity Risk

Liquidity risk is the degree to which debt obligations coming due within the next 12 months

are often paid from cash or assets which will become cash. It is usually mea&by the

present assets to current liabilities (current ratio)’*. It shows the power t ‘q{%‘t an asset to

cash quickly and reflects the flexibility of the firm to manage working ocapital when kept at
oo oo

normal levels. A firm can use quick assets to finance its act'%'& and investments when

external finance is not available, or it is too costly’*. On @posite hand, higher liquidity

A

would allow a firm to influence unexpected conti and to deal with its obligations in
periods of low earnings. The liquidity of an i.n\‘/a&ent is defined by how quickly and to what
extent it is often converted into cash. The, flexibility to convert the investment into cash is,
however, dependent on several f (ﬂ& that influence the scope of the liquidity risk.
Additionally, to general marketXpﬁditions which necessitate the dissolution of investment
under unfavorable conditi@@pﬂunexpected demand for liquidity could also be triggered by a

Q

credit rating down){d e,/ negative publicity (whether justified or not), or reports of problems

of other com%@within the same or similar lines of business’>.

Risk ement guideline operating liquidity or cash management covers the day-to-day cash
requirements under normally expected or likely business conditions. Strategic liquidity
considers liquidity needs on a longer-term basis and recognizes the possibility of various
unexpected and potentially adverse business conditions. Risk management guideline identify

different points regarding liquidity risk management practices these are for safe and sound
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management of companies managing liquidity is a fundamental component’®. Sound liquidity
management involves prudently managing assets and liabilities (on and off-balance sheet) to
ensure that cash inflows have an appropriate relationship to the size of approaching cash
outflows’®. Liquidity planning assesses potential future liquidity needs, considering various
possible changes in economic, market, political, regulatory, and other external or internal
conditions, and planning for liquidity needs involves identifying known, %&%ed, and
potential cash outflows and weighing alternative business management stf .QL%O ensure that
adequate cash inflows will be available to the company to meet th@g\ds 7,
5N
L&

The solvency risk defines the risk that a bank cann Xnaturing obligations because it has

2.1.5 Solvency Risk

a negative net worth; that is; the value of it§ g& is smaller than the value of its liabilities.
This may happen when a bank suffers 01’@65 from its assets because of the write-offs on
securities, loans, or other bank acti 7 but then the capital base of the institution is not
sufficient to cover those IOSSWH such a case, the bank will be unable to meet its
obligations, defaults and 1@? franchise value. To avoid such risk, banks need to keep an
adequate buffer of ¢ it?so that in case of losses, the bank can reduce capital accordingly
and remain . ! On this reasoning, we may consider the solvency position of a bank as
determi y two main factors: the availability of an appropriate buffer of capital and the

profitability of bank activities’.

With the rising prominence of stress tests in recent years, increased attention is being paid to
the interaction between bank solvency risks and funding costs. Increased solvency risk is

associated with higher marginal funding costs (ie market discipline); rising funding costs, in
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turn, are linked to reduced regulatory capital ratios and thereby to increased solvency risk.
Solvency is the ability of a financial institution to meet its obligations in the event of cessation
of activity or liquidation. It refers to a company’s long-run financial viability and its ability to
cover long-term obligations. A bank is considered solvent if the total assets exceed total
liabilities”. If the total assets are lower than total liabilities, the bank faces an insolvency risk

and is said to be “technically insolvent™. Insolvency risk shows the probability g@fault by a

bank on its obligations”. E\

The solvency problem tends to be more long-term than the prevwmQ‘kSe'écrlbed liquidity issue
and historically, banks have always held on to funds and é@d lending when there is a
solvency crisis®’. Financial ratios that measure solvenc lude total debt to total capital, total

debt to equity capital, long-term debt to equity capitdh.and short-term debt to equity ratios®’
2.1.6 Operational Risk ( \)

Malfunctions of the data system ng systems, internal monitoring rules, and procedures
designed to require timely c ct1 e actions, or compliance with the interior risk policy rules
lead to operational rj %’%eratlonal risks, therefore, appear at different levels, like human
errors, processes, afid technical and data technology. Because operational risk is an occurrence
risk, within t sence of efficient tracking and reporting of risks, some important risks are
going@e ignored, there will be no trigger for corrective action, and this could lead to
disastrous consequences. Developments in a modern banking environment, like increased
reliance on sophisticated technology, expanding retail operations, growing e-commerce,

outsourcing of functions and activities, and greater use of structured finance (derivative)
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techniques that claim to cut back credit and market risk have contributed to higher levels of

operational risk in banks®!.

Basel Committee on Banking Supervision addressed operational risk in its Core Principles for
Effective Banking Supervision by requiring supervisors to confirm that banks have risk
management policies and processes to spot, assess, monitor, and control-witigate
operational risk. In its 2003 document, Sound Practices for the Management. Qc'l%upervision
of Operational Risk, the Committee further guided banks for manag '}ra ional risk, in
anticipation of the implementation of the Basel II Accord, which a@)i\capital allocation for

operational risks®?. Despite these efforts by the regulator%& ddressing operational risk,

practical challenges exist when it involves its man@@

The importance of operational risk manag t cannot be overemphasized. Inadequate
operational risk management can result iQ@}‘redictable financial performances. It also can
impact negatively on banks’ revenué erode banks’ net worth, most significantly, it can
have calamitous systemic conseq es as was highlighted on the part alluded to possess been
played by operational rish% 2 2008 financial crisis®’. Therefore, as for the objectives of
putting in place an operational risk management framework to be accomplished, it's going to
require a ¢ chin the behavior and culture of the firm. Management must also not only
ensure iance with the operational risk policies established by the board but also report
regularly’ to senior executives. A definite amount of self-assessment of the controls in place to

manage and mitigate operational risk is going to be helpful®®.

2.1.6.1 Interest Rate Risk
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The real interest rate is expected to have a positive relationship with profitability in the
essence of the lend-long and borrow-short argument. Interest rate risk arises from movements
in interest rates. A bank is exposed to interest rate risk when it experiences a situation of
imbalance in terms of size or maturity dates between assets and liabilities sensitive to interest
rates. This leads to potential losses for the bank when the interest rate increases or declines

and this influences the net asset value in the budget, which some call risk gap84.©'&\

There are three main methodologies for interest rate risk manage T\?gerence (gap)
analysis, duration analysis, duration-difference analysis. Differen Ap) Analysis includes
the analysis of all bank balance items according to pos%g%\eappraisal dates and their
sensitivity for interest rate shift. Another very import n&%r while conducting the difference
analysis is evaluating the bank’s assets and liabil'tiegnsitivity to the interest rate shifts. Not
all assets and liabilities are sensitive to in@% shifts. Indifference analysis relates only to
assets and liabilities that are sensitive t@terest rate shifts, i.e., the instruments whose prices
will change if the interest rat%lgés in the market, are used. Firstly, all the assets and
liabilities delivering no int must be excluded. A calculated positive gap means that more
assets would be re pra@%b

omparing with liabilities at the given period. A negative gap

means that at e@en moment more liabilities will be reappraised comparing to the assets®’.

Conse @ after the increase of interest rate, interest outcomes will grow more than interest
incomes, i.e., when the interest rate increases, net income received from the interest will
decline. If the interest rate declines, net income from the interest will grow. The goal of
interest rate risk management is to maintain a bank's interest rate risk exposure within self-
imposed parameters over a range of possible changes in interest rates. As expressed in Basel

Committee on Banking Supervision (2003), a system of interest rate risk limits and risk-taking
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guidelines provides the means for achieving that goal®’. Such a system should set boundaries
for the level of interest rate risk for the bank and where appropriate, should also provide the
capability to allocate limits to individual portfolios, activities, or business units. Limit systems
should also ensure that positions that exceed certain predetermined levels receive prompt

management attention®®.

An appropriate limit system should enable management to control interest.ratévéj(& exposures,
initiate discussion about opportunities and risks and monitor actﬁ%k- aking against

predetermined risk tolerances. Limits should be consistent wi “overall approach to

“Z

measuring interest rate risk®’. Aggregate interest rate risk limi rly articulating the amount

Y,

of interest rate risk acceptable to the bank should be a@e by the top management and re-

<

evaluated periodically. Such limits should be a@te to the size, complexity, and capital

adequacy of the bank as well as its ability ,{o:rﬁ%,

¢ and manage risk®’.
2.1.7 Foreign Exchange Risk Q:é,%'

Exchnage rates tell us how rngyﬂunits of one currency may be bought or sold for one unit of
another currency. T @Qrate is the exchange price for transactions for immediate
delivery. The foQ ard rate applies to a deal that is agreed upon now but where
the actual ex ge of currency is not due to take place until some future date®s.
The @nge of currencies at the future date will be at the rate agreed upon
now. foreign exchange risk as incurring losses due to changes in exchange rates.
Exchange rate risk occurs as a result of either transaction risk or economic risk.
Transaction risk occurs from the effect of changes in nominal exchange rates that

affect the company’s contractual cash flows in foreign currencies®. It relates to
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contracts already entered, but which have yet to be settled. Thus, a company is
subject to transaction risk whenever it imports goods from or export goods to
another country which are paid later, or where a company borrows or invests in a

foreign currency or uses derivatives denominated in a foreign currency®.

Foreign Exchange risk arises when a bank holds assets or liabilitiese 1%forelgn
currencies and impacts the earnings and capital of the bank Céy%

fluctuations in the exchange rates. An exchange rate can m \'n\ either upward
or downward direction at any time. This uncertain moav “poses a threat to
the earnings and capital of banks®. The direct f%&% exchange risk can be
either Transactional or it can be Translation a sact10na1 risk, as the name
implies is because of transactions in forel 3rrenc1es and translational risks is
an accounting risk arising because on) %\slatlon of the assets held in foreign
currency. The indirect exchange r%, risk is emanated from economic exposure

which reflected through derﬁ%lg-afor a bank loan and bank loan performance®.

Additionally, foreign exchd%e'lsisk of a bank comes from its very trade and non-

trade services. ( Q

2.1.8 Con %ank Performance

Bank @mance is wusually measured by profitability. Also, profitability is

normally proxied by two alternative measures: the return on assets (ROA), which
is the ratio of profits to assets and return on equity (ROE), which is profit to
equity ratio. Generally, ROA shows the ability of banks management to generate

profits from the bank’s assets, which may be biased due to off balance-sheet
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transactions. On the other hand, ROE, which is often referred to as bank’s equity
multiplier, indicates the return to shareholders on their equity and it equals return
on assets times the total assets-to-equity ratio. Banks with high equity and low
leverage in the capital structure usually report high ROA, but low ROE32
However, the analysis of return on equity (ROE) ignores the high risk associated
with high leverage, and bank financial leverage is usually determined (g‘\m%onetary
authorities. Hence, ROA emerges as the key ratio for analyzin ": %proﬁtability.
Therefore, for the purpose of this study, ROA, which. is “ mgasured as running
year averages, is used as a proxy for MFB performan%‘\\'
. Q@

2.1.9. Improving Organizations Productivity Level. .6\
Productivity is an essential performance ind@ that shows how well an organization is
streaming its operations by reflecting &Qﬂ;}unt of output per unit of input. In financial
institutions, it’s mainly measured in@s of workload of loan officers’!. Organizations which
have credit risk committees re\Nhe institutions credit risk, including performance trends,

"
concentrations, loan q@ d provisions that help to improve on the organization’s

productivity level®]
N

Q
2.1.9.%@0n of Clients According to Risk Portfolio.
The risks and default rates vary mostly between client segments which are why identifying the
clients’ respective default and an active management of credit risk could further reduce the
amount of bad debts. The risk management practice of reducing credit risk helps in selection
of clients according to their risk portfolio as it helps to approve all insider loans, in addition to
large exposures whose limits are reviewed regularly®?.
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2.1.9.2 Indication of the Sensitivity of Portfolio Exposures to the underlying Risk Factors.
Risk factors are underlying risk exposures that drive the return of an asset class. By targeting
exposure to these underlying risk factors, investors can select a mix of asset classes that
provide more diversified portfolio risk and credit strategies to follow”’. Reduced credit risk
helps to ensure alignment between the banks credit strategy and its risk appetite for

compliance with the financial institutions Act. This helps to indicate the é&%&tivity of

portfolio exposures to the underlying risk factors®. E‘\QO
%w

2.1.9.3 Liquidity Risk Management .%‘\\‘

Liquidity is the capability of raising cash sufficiently ,&Z&:nding opportunities, meeting
depositors’ obligation when they want to withdra@% at a reasonable cost and within a
reasonable time frame. Liquidity is the abi]ity&a bank to meet its immediate obligations.
Banks face liquidity by collecting dep itgud raising finances for their customers. Liquidity
risk exists when banks are not al@e raise liquidity or raise liquidity at a high cost®.

Liquidity risk is a mysterious n(%r) as it is easier to recognize than it’s defined.

N
However, bank liqui@)@%s not arise on its’ own and other liquidity risk such as market
liquidity (ability rade assets or securities in the market without affecting its prices),
liquidity of fipancial instruments (ability to exchange financial assets without lack of
difﬁc@% losing its value), funding liquidity and balance sheet liquidity (amount of liquid
assets on balance sheet) are also interrelated even though these liquidity risks are distinct from
each other. Liquidity risk is the risk that a given security or asset cannot be traded quickly

enough in the market to prevent a loss or a required profit. It arises from situation in which a
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party interested in trading an asset cannot do it because nobody in the market wants to trade

for the asset®.

An institution might lose liquidity if its credit rating falls; it experiences sudden unexpected
cash out flows, or some other event causing counterparties to avoid trading with or lending to
the institution. Liquidity risk criterion is determined based on financial gap ratio as iﬂ&gduced.
Financial institutions like banks mostly assume core deposits as stable source &nds which
can permanently finance the supply of banking loans’. Generally, co(e’%'}?ig are regarded
as loan resources with the least cost. Financial gap is defined as ifference between loan
and banks should fill this gap by its cash funds through s%é cash assets and borrowing
from money markets. Therefore, financial gap can be @ted by subtracting the borrowed
funds from the cash assets. This financial gap epﬁn‘[s financial needs of the bank after

selling its cash assets. When the eco@&s under stagnation and financial market

increasingly demands for cash funds, it 'évhen the banks are more exposed on liquidity risk®’.

Q

The primary role of liquidity risk&a‘nagement is to prospectively assess the need for funds to
meet obligations and enSLQh 'zlvailability of cash or collateral to fulfill those needs at the
appropriate time bK inating the various sources of funds available to the institution under
normal and. Q conditions®®. Liquidity problems may affect banks earnings and capital
and i@w circumstances may result in the collapse of an otherwise solvent bank. Most
financial’institutions may have to borrow from the market even at an exceptionally high rate
during a liquidity crisis. This ultimately causes a decline in the bank’s earnings’®. Moreover, a
bank’s further borrowing to meet depositors demand may place the bank’s capital at stake.

Thus, debt to equity ratio will rise affecting the bank’s efforts to maintain an optimal capital
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structure. Liquidity risk may cause a fire brigade sale of the assets of the bank’s capital base.

This scenario may dictate offering price discount to attract buyers®.

Bank may refuse lending even to potential entrepreneur, if it feels that the liquidity need of
the bank is quite high. This is an opportunity loss for the bank. They continue to emphasize
that a mismatch in the depositor’s demand and production of resources forces a@ank to
generate the resources at a higher cost'®. Liquidity has a greater imp?ct%&e tradable
securities and portfolios. Broadly, it refers to the loss emerging frd%'q}i ating a given
position. It’s essential for banks to be aware of its liquidity @6}1 from a marketing
perspective. It helps to expand its customer loans in case %ﬁ%}tive market opportunities.

This places a bank at a competitive disadvantage, %@t to those of the competitors!®.

2.1.9.4. Establishing Guidelines on the Ba.n%)lerance for Risk and Expectation from

Investment. ( \)

Controlled liquidity risk helps t .ens% that all assets and liabilities are managed for optimum
returns within the agreed fundamental guidelines, and this is through establishing guidelines
on the bank’s tolerapc @’%sk and expectation from investments. If an appropriate liquidity

management sgl@q is effectively implemented, the corporation stands to enjoy a range of

benefits (these, otherwise representing opportunity costs)'?!. Balance consolidation: This is
realiz@r eliminating the cost of maintaining cash deficits and surpluses in the same
currency that could otherwise have been offset. In financial terms, it is determined by the

differential between the interest rates applicable to the credit and debit balances that are

offset!'?!,
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2.1.9.5 Setting Specific Financial Target.

Controlled liquidity risk helps in setting specific financial targets for the bank and monitoring
managements performance against those targets. This also helps in stressing out the
organizations goals of protecting financial strength and ability to withstand stressful events in
the marketplace. Liquidity helps in learning concrete cash management techniques that will

enable the bank to make informed decisions and improve your organizatj &nancial

efficiency and cash flow. Liquidity also helps to keep on top of ﬁna%f@@uation while

increasing the banks value!®2, ‘%“

2.1.9.6 Increasing the Size of the Aggregate Cash Posjt%@

>

Increasing the size of the aggregate cash posit'gracts better interest terms than those
achievable on individual balances left i@g&n ested separately. It is a function of the
interest-rate differential between the r%, achieved with and without aggregation. Balance
stability: Connecting multiple a@ into a larger liquidity structure has the portfolio effect
of reducing overall net bal volatility. As a result, it becomes easier to identify and isolate
a stable liquidity "C@Qﬁ n this net balance. This confers two primary advantages: The
structure is b tt@ble to absorb unexpected cash flow events and mitigate their impact,
thereby a@imizing the effect of any inaccuracies in the cash forecasting process.
Deter&g accurate "time slicing" of available cash is easier, thereby facilitating more

efficient distribution of investments across the maturity spectrum!®.
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2.1.9.7 Management Cost/Time Savings

Management cost/time savings, particularly when using passive and fully automated techniques;
Increased visibility and control of cash flows; more rigorous counterparty risk management,
such as on idle balances or balances invested locally with institutions not validated/approved
by treasury; reduced dependency on local credit facilities; improved enterprise- W\@;;quldlty
risk management; and greater strategic financial flexibility!'®. Liquidity ratxosq%)ate the ease
of turning assets into cash to assess your organizations’ ability to pay its™\bills as they fall due.
They include the current ratio, the quick ratio, and working w@{&hich is discussed in
detail in the section on working capital management). In ge@ﬂ the higher the ratios in this

category, the sounder are the organization’s actl\%s\xns ability to withstand tight cash

flow periods'%4, ‘\%

Q)\

2.1.9.8 Monitoring of the Bank’s Ca%'

Controlling liquidity risk helps itutions senior management to take steps necessary to
monitor and control liquidi skx, this helps to set and regularly review limits on the size of
their liquidity posﬁ@)@ n annual basis. Market conditions have driven the need to
minimize liqui 1% sks reduce funding costs and maximize strategic financial flexibility
without compremising solvency'®. As a result, treasuries around the globe have been
assessi@rarious liquidity management techniques and their suitability for addressing these
needs. While these techniques can be combined into sophisticated and complex liquidity
management structures, at its most basic level liquidity management is essentially simple,
namely the optimal combination of positive and negative cash flows with other funding

sources or investments!'%>.
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2.1.9.9 Market Risk Management

Market risk is the risk of losses in positions or risk that the value of an investment will
decrease due to moves in market prices or factors. Market risk is also systematic risk; it
cannot be eliminated through diversification though it can be hedged against'®. The risk that a
major natural disaster will cause a decline in the market is an example of market risk. Other

sources of market risk include recessions, political turmoil, changes in ints@t\rates and
terrorist attacks!®. s‘\qo

Market risk as one of the categories of investment risk. The fou.r\ ard market risk factors
include Equity risk; the risk that interest rates will change@%rest rate risk; the risk that
foreign exchange rates will change, Currency risk; th@ that foreign exchange rates will

change, Commodity risk; the risk that commodity, p (i.e. grains metal) will change, Equity

index risk; the risk that stock or other inde@jﬁ}&ﬂ/ill change adversely!'®.

Market risk is typically measured 1&@ value at risk methodology. Value at risk is well
established as a risk managemeNhnique, but it contains its accuracy. The first assumption
is that the composition onp ?tfolio measured remains unchanged over the single period of
the model. For short\ime horizons, this limiting assumption is often regarded as acceptable.
For longer ti Qrizons, many of the transactions in the portfolio may mature during the
modeod. Interviewing cash flow, embedded options, changes in floating rate, interest
rate and’so on are ignored in a single period modeling technique. Market risk can also be
contrasted with specific risk, which measures the risk of a decrease in one’s investment due to

a change in a specific industry of sector as opposed to market wide move'?’.
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Market risk determines costs of capital financial institutions are dependent on obtaining
adequate financial resources from the financial markets. Change of regulation changes markets
risk and therefore cost of capital. Market risk also refers to the effect that changing interest
rates have on the present value of fixed income security and can also be referred to as interest
rate risk. There is an inverse relationship between interest rates and price. As interest rates
raise, the value of a security falls, the reverse is true as interest rates fall'®®, &b
2

2.1.10 Financial Incentives ‘%

: ﬂw
Risk management practices increase preparedness before adver%% s occur which in turn
helps to minimize operational surprises and losses. Awarg@g;&of risks involved in processes
will help align resources which may increase pro@‘%\and revenues, as well as improve
service delivery capabilities. Scrutiny of conty@\embedded in processes based on risk and
agreed-upon tolerance levels will als }Q)\Wiﬂl resource allocation as well as enhance
efficiencies. Documentation helps tc@ growth, risk and return and rationalize funding'®.

“
2.1.10.1 Enhanced Intern@bmmunications

A consistent Vocal%{ghgnd methodology may provide employees with a clear and common
understandi e organization’s goals and objectives, therefore enhancing strategic and
values @ communications across the organization. Effective communications lead to
enha&taff morale and help promote teamwork. Employees may desire a clear perspective
on the impacts their role has on the overall mission of the organization and the value they

provide — Risk management practices can help highlight that value!!°.
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2.1.10.2 Improved Decision Making

Informed strategic choices can be made consistent with the organization’s goals and objectives
based on a consideration of risks and rewards. Risk management provides increased risk
intelligence, and thereby may reduce traditional risk aversion-based decisions. Risk
management helps stimulate defined success criteria, increased accountability, clearer

performance measurement, and improved performance reporting!!!. %'&\

Risk management framework can be used to guide organizations @cmg the losses
resulting from the realization of threats to IT use and it willnp@e'\IT managers with a
comprehensive view of their overall risk management siﬂ%@ because it allows them to
smoothly move from one component to another by i e}%%g and understanding the possible
courses of action in the different steps. The appro éused for software development process

like waterfall or evolutionary makes easy @S:g\o tware projects to be highly risky!''2.

Risk management processes.mayehighlight opportunities for working across the enterprise on

2.1.10.3 Enhanced Partnershi

providing integrated@@’%& to multiple risks and pathways to seizing opportunities. An
effective risk ment framework brings several benefits. First and most importantly, a
formalized risk_ management framework can help develop a common understanding of risk
acros@deposit insurer’s operations. That is, a risk decision-taker in one area of an insurer’s
operations is aware of the risk implications of his or her decisions for other aspects of the
deposit insurer’s operations®'. In addition, a formalized risk management framework can

facilitate the development of a common risk lexicon, ensure that risks are being identified and
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that appropriate timely action is being taken to address them, and prioritize risks such that

resources can be allocated to the risks that are considered most significant!!3.

2.1.10.4 Institutional Sustainability Growth
Risk management ensures institutional sustainability and facilitates growth, it has significant
implications for MFIs with a social mission to serve an increasing number of poo@ eholds.

With the increasing level of maturity in the industry, many mlcroﬁnancegta&ders seem to

realize more now, than was the case about 10 years ago, that risk management is the heart of
[ ) “
the microfinance industry as it is the broader banking i ? If MFIs and other

organizations are keen to continue its operations, it must A,Qg)management seriously and put

in place systematic measures for the purpose!'*. Q

2.1.11 Financial Performance C}\%

Performance is the approach for ad@& and managing the existing resource to achieve
specified goals and objectives&;}xt is, it is the capacity to adopt measures that could
overcome challenges in or %Qchieve a goal within a planned period. Within the context of
organisations, perfor@rye is defined as the ability of an entity to perform well by achieving
its stated obj€ % successfully!'!®. That is the approach taken by organisations to implement
a strate @an effective manner. Financial performance accordingly is the comparison of the
worthp%ﬂuced by an organisation with the worth owners expected to generate from the
organisation. The use of simple outcome-based financial indicators is used to measure the
achievement of financial goals of the organisation''®

Financial performance is measured using indicators such as sales growth for one and three

years, profit growth for one and three years, net margin, and return on equity. Accounting-

57



based performance using two indicators: Return on Assets (ROA) and Return on Equity
(ROE). Various studies have used ROE and ROA in assessing the performance of financial
institutions a 2 percent rate of ROA signify higher performance of the financial institution in
terms of profitability'!”.

2.1.11.1 Return on Equity

There are various important measures in determining profitability of an orga®$ These
include Net Profit Margin and Return on Equity (ROE). In 1972 Davi .Ggﬁ‘nade known
procedure for evaluating bank performance via ratio analysis“.g. This .E)rocedure enables an
analyst to appraise the source and level of banks’ profits relatiy@s elected risks taken. David
Cole applied Return on Equity model to analyse barﬂ@%*ability and identified specific
measures of credit risk, liquidity risk, interest4gate\ ¥isk, operational risk and capital'',
Profitability ratios are frequently used in a hi@eem as the determinants of credit analysis
in banks, since profitability relates to tkf%e' s of management performance.

The purpose of ROE as a measure of the profit accrued by the equity in the firm. It is
also revealed that the ROE %@dicator of the efficiency to generate profit from equity.

This capability is affi&:‘i&

effectiveness of asset

w well the assets are used to produce the profits as well. The
isation is considerably tied to the amount of assets that the company

creates for é%all‘a of equity. The measure of net income to equity is the accounting return

on eq‘@QJE). It frequently serves as a target profitability measure at the overall bank level.

Thus, the agent for measurement of an entity financial performance will be Return on Equity
(ROE)!%

2.1.11.2 Return on Assets
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Return on Assets (ROA) is the financial performance measurement that shows an entity’s
profitability against its total assets. It is calculated as Profit before interest and tax divided by

117

total assets. ROA primarily indicates managerial efficiency''’. It shows how the management of

168 Tn other words it is a

the organisation has been effective in converting its assets into income
measure the level of an organisation’s profitability in relation to its assets. The higher the ratio,

the better or efficient the management is in utilising the assets available to the %@\isation in

generating income and consequently improving the shareholders funds!”! ‘@QO
. yﬁw

2.1.11.3 Net Interest Margin &%\
Net Interest Margin (NIM) refers to the balance of incm@%‘ferated as interest on loans and
advances after subtracting interest expense paid on deposits from various customers. Net Interest
Margin is a measure of performance that reve@?w good an organisation’s decisions are in
generating income in comparison to the&g'}r{curred on its deposits'?®. Net Interest Margin is
another measure of bank’s efﬁciency%(bégative value of NIM shows that the organisation is not
making optimal decisions as t%é')expenses are much more than the interest generated by the

"
bank on its various 1@
1

advances'®. A positive value of NIM of course means a better
generation of inter%

Q

2.1.1 l@grs that Determines Financial Profitability of Financial Institutions

me over and above interest expenses incurred on deposits!”!.

The financial performance of financial institutions is influenced by several factors. These
include but not limited to the following: loan portfolio and amount of loans given out to
clients, interest rate and interest amount received, subsidy (donor involvement), group

lending!?!,
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(a) Interest Rate

The charge banks put on loans given to their clients may determine the amount of income they
get. It is one of the main sources of income to financial institutions. The bank’s ability to
grant more loans to its clients and charge interest on them implies that they stand a chance of
getting back more profit (loan interest). The financial performance of financial institutions
depends on the capacity of the institution to grant more loans to people at an &g%st rate to
cover all its cost. It is argued that high interest rates on loans positive .\g@late with the
profitability of financial institutions!?2. ) .
However, from the economic point of view, the larger the in@ra e, the less clients will
develop the interest in obtaining such loans unless un%\ critical condition. Thus, when
clients fail to obtain loans because of the high intz‘s%&s, it will negatively affect the profit
of the bank it is necessary to ensure tha 'i@ rate on loans must be incentive. Being
incentive means that the interest should&g than what the borrower will get from investing
the borrowed loans from the banks“@%‘hat the borrower will get from the investing loan may

"

s“The way to determine the levels of interest on loans to make

loan from financial @@

it incentive-packa%i epends on the type of technique that would be used by financial

1nstitutions
Q

(b) Loan,_Repayment Rate

be financial or non-ﬁnancial&m This will make the borrower be encouraged to go in for

The profitability of financial institutions is also depended on the degree of loan repayment rate.
Higher interest rate and loan amount are not sufficient to have determined the financial
performance of financial institutions if the loan repayment rate is very low. Thus, the financial

performance of financial institutions can be determined by combining the interest rates, and
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the loan amount together with high repayment rate. High repayment rate depends on the
capacity of the financial institution to collect the loans from its clients!'?*. This implies that
less efficient financial institutions in collecting its loans from customers will stand at risk of
default thereby affecting its financial performance. The efficiency of banks to collect loans
lead to bad loans, meaning that the client cannot fully pay the loan in addition to the interest.
When this happens, it means, instead of profit, financial loss is encountered lea%\o adverse

effects on profitability. Another effect of bad loans on banks can bg% their lending
capacity. It has been argued that bad loans reduce bank’s capacity to en%1 s,

Financial performance involves measuring the results of a %& policies and operations in
monetary terms. These results are reflected in the %@ on investment, return on assets

and value added. Financial performance is the a‘t& operate efficiently, profitably, survive,

grow and react to the environmental @1

measured by how efficient the enterpri'%is using its resources in achieving its objectives!'?S.

ies and threats. Again, performance is

Firms' low performance is the rﬁﬂlt)%f poorly performing assets. MFIs earn financial revenue
from loans and other financialsetvices in the form of interest fees, penalties, and commissions.

Financial revenue al‘o il@gs income from other financial assets, such as investment income.

An MFIs @tivities also generate various expenses, from general operating expenses
t ‘of

and the c borrowing to provisioning for the potential loss from defaulted loans.
Proﬁ@ institutions earn a positive net income (i.e., operating income exceeds total

expenses)”.

Today, Microfinance institutions are seeking financial sustainability. Many MFIs were
restructured in order to achieve financial sustainability and finance their growth. Sustainability

is defined as the capacity of a program to stay financially viable even if subsidies and
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financial aids are cut off®. It embraces “generating sufficient profit to cover expenses while
eliminating all subsidies, even those less-obvious subsidies, such as loans made in hard
currency with repayment in local currency”. In order to optimize their performance, MFIs are
seeking to become more commercially oriented and stress more on improving their

profitability; therefore, self-sustainability!?’.

AL
(c) Inflation . %'&\

Inflation can be defined as continued general increase in prices of go%'}d services in an

economy which leads to decline in the purchasing power of u@sy")zg. Inflation become

apparent under two different scenarios: Demand pull inﬂatio.@%\ost push inflation. Demand

pull inflation results when demand for products and @es exceeds their current supply
o

while cost push inflation occurs if supply of ct or service reduces as a result of

°
increased costs of production or non-avail@")ﬁ;‘\df ertain inputs'?.

Inflation affects every aspect of the eo@(y one way or the other as a result of the fall in the
value of the purchasing power money. The effect is however different for different
categories of individuals o%g r?lsationslzg, while some categories lose, some make gains and
some others may notwbe/so much affected. Generally, debtors gain and creditors usually lose
as they have, @mt the same amount of money even though there is a reduction in value. It
is the perative that inflation is curtailed to limit its adverse effects on the society at
large. The Central Bank of each country is saddled with the responsibility of ensuring that
inflation is guarded as much as possible through the use of monetary policies, fiscal policies

and sometimes wages controls'?’.
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Microfinance Banks as an institution operating within an economy is affected in various ways
in its day to day operations. While banks expenses are adversely affected by upward increases
in prices, the interest rates charged by the banks is positively affected as interest rates tend to
increase as prices generally increases in the economy'?°. The performance of banks may
therefore be affected either positively or negatively depending on the final effect when all the

competing increases are set off against each other!3! 132, %’&\
2.1.12 Credit Management ‘@ :

Credit management is the method by which you collect and co@:payments from your
customers. Credit management as methods and strategies @ by a firm to ensure that they
maintain an optimal level of credit and its effecti ement. It is an aspect of financial
management involving credit analysis, credit.r@ credit classification and credit reporting'3?.
Q)\
A proper credit management will low@ capital that is locked with the debtors and reduces
the possibility of getting into ﬁﬁ%btsm. Unless a seller has built into his selling price
additional costs for late p {"or is successful in recovering those costs by way of interest
charged, then any Qe@e account will affect his profit. In some competitive markets,
companies car&b@'ﬁpted by the prospects of increased business if additional credit is given,
but unles@ be certain that additional profits from increased sales will outweigh the
increa@costs of credit, or said costs can be recovered through higher prices, then the
practice is fraught with danger'3*. Most companies can readily see losses incurred by bad

debts, customers going into liquidation, receivership or bankruptcy'**.

The writing-off of bad debt losses visibly reduces the Profit and Loss Account. The interest

cost of late payment is less visible and can go unnoticed as a cost effect. It is infrequently
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measured separately because it is mixed in with the total bank charges for all activities. The
total bank interest is also reduced by the borrowing cost saved by paying bills late. Credit
managers can measure this interest cost separately for debtors, and the results can be seen by
many as startling because the cost of waiting for payment beyond terms is usually ten times
the cost of bad debt losses!*. %
Effective management of accounts receivables involves designing and dqcuS%'ySi\g a credit
policy. Many entities face liquidity and inadequate working capital pro‘%'\due to lax credit
standards and inappropriate credit policies. A sound credit policy i@g'blueprint for how the
company communicates with and treats its most asset, the cu%g%}sl%. A credit policy creates
a common set of goals for the organization and :@Qanizes the credit and collection
department as an important contributor to the or @lion’s strategies. If the credit policy is
correctly formulated, carried out and well @gg%d

at all levels of the financial institution, it

allows management to maintain proper dards of the bank loans to avoid unnecessary risks

and correctly assess the opportuft\ie%éor business development!36.

"
2.2. Theoretical Review Q@

Theoretical framevs)ﬁ{lfs are critical in deductive, theory-testing sorts of studies. Scientists when
performing ;%ch studies to formulate a theory use a theoretical framework. The theoretical

frame@ 1S a foundation for the parameters, or boundaries, of a study.

It has been shown that there exists information asymmetry in assessing bank lending
applications'?’. Information asymmetry describes the condition in which relevant information
is not known to all parties involved in an undertaking'®’. Studies on transaction costs have

shown that transaction costs occur “when a good or a service is transferred across a
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technologically separable interface”. Therefore, transaction costs arise every time a product or
service is being transferred from one stage to another, where new sets of technological
capabilities are needed to make the product or service. Therefore, it may very well be more
economic to maintain the activity in-house, so that the company will not use resources on
contacts with suppliers, meetings and supervision'?®. Managers must therefore weigh the
internal transaction costs against the external transaction costs, before the co%%%y decides

whether to keep some activity in-house. This part of the report will revie 58@5 theories in

credit management!3$. i .
B
N
. Q@
O

Information assymmetry theory was proponded by j0¥ ‘economists, Joseph Stiglitz (1961),

2.2.1 Asymmetric Information Theory

George Akertlof (1970) and Micheal Spence ‘&3)139. The work of these economists was
aggregated to formulate the theory in year Q)');l\" Information asymmetry refers to a situation
where business owners or manager ore about the prospects for, and risks facing their
business, than do lenders. It wibes a condition in which all parties involved in an
undertaking do not know ,@;\? information. In a debt market, information asymmetry arises
when a borrower who,t Qes a loan usually has better information about the potential risks and

returns asso;@ith investment projects for which the funds are earmarked'®.

The 1@ on the other hand does not have sufficient information concerning the borrower.
Information asymmetry poses two problems for the banks, moral hazard (monitoring
entrepreneurial behavior) and adverse selection (making errors in lending decisions). Banks
will find it difficult to overcome these problems because it is not economical to devote

resources to appraisal and monitoring where lending is for relatively small amounts. This is
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because data needed to screen credit applications and to monitor borrowers are not freely
available to banks. Bankers face a situation of information asymmetry when assessing lending
applications'¥’. The information required to assess the competence and commitment of the
entrepreneur, and the prospect of the business is either not available, uneconomic to obtain or
difficult to interpret. This creates two types of risks for the Banker!*!. The risk of adverse
selection which occurs when banks lend to businesses which subsequently fail %& error),

or when they do not lend to businesses which go on to become" su &%or have the

potential to do so (type I error)!!.
. yﬁw
S
. Q@
N

ponded by William Beaver in 1966

2.2.2 Finance Distress Theory

Finance distress theory is based on the cash flow t
and further developed by R.J. Taffler in 19831.42&nce distress theory signifies the situation in
which a firm’s business deteriorates to thewlevel where it cannot meet its liability, the firm is
therefore described as having progr&i@/ enter a state of financial distress. The primary
signals of financial distress are“iolations of debt payments and failure or reduction of
dividends pay-outs. Finan@@;aess become noticeable when cash inflows is less than current
maturing debts. The Qhas enough to pay its creditors if the cash flows exceed the present
debt obligati %16 key to identifying firms in financial distress is their inability to fulfill
contra; @bt obligations'#?. However, substantial financial distress effects are incurred well
beforgult. Firms enter financial distress as a result of economic distress, declines in their

performance, and poor management, especially on risks'#.

Financial distress that begins with a period characterized by a collection of bad economic

conditions and poor management which commits costly mistakes. Other creditors also must be
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compelled to be taken into consideration when firms are setting up risk management measures.
Credit risks in banks also must be compelled to be addressed since it's going to cause financial
distress. Loan portfolio management is a vital determinant of the firm’s liquidity. The banks

should manage the credit and liquidity risk to avoid financial distress'*.

The theory of financial distress emanates from the liquidity and credit risk facing ?@n. This
theory provides for a non-biased perspective on the link between credit ri financial
performance variables employed by the study. By providing informaf%h\ﬁt the results of
financial distress occur before default risk, the theory offers a neu atform to undertake an

incisive empirical analysis of this relationship within the mic@gﬁlce banks!#4,

The potential for a key employee to leave the nexpectedly or the possibility of
discovering gold under corporate headquarters @nique factors that are not shared with other
firms. On the other hand, risk factor nc'}ﬁng the potential for unexpected and rapid
growth in the National (or Intematigcl% conomy that affect the operating costs for all firms
represent example of common thors. While portfolio formation reduces the influence of
unique risks associated \%@\?idual securities, it cannot eliminate exposure to common risk

factors. Stated differently, properly constructed portfolios allow for diversification of unique

risk, but nou@emaﬁc (market) risk!'®.

Credil‘% heory poses several gaps; the initial intent by Markowitz was to address the
importance of investment portfolio for investors to spread risk when investing and not
management of loan portfolio in banks. This industry is also making significant progress
toward developing tools that measure credit risk in a portfolio context. They are also using

credit derivatives to transfer risk efficiently while preserving customer relationships. The
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combination of these two developments has precipitated vastly accelerated progress in

managing credit risk in a portfolio context over the past several years'46.

Risk management is the identification, assessment, and prioritization of risks followed by
coordinated and economical application of resources to minimize, monitor, and control the
probability and/or impact of unfortunate events or to maximize the realization of @pﬂ@unities.
Risk management is a constant process of evolution. In general, risks in ;gbredit risk,
market risk (include liquidity risk, interest rate risk, and exchange ra@ and operational
risk. If banks ignore the risks, they could not have a normal fion. Therefore, every
organization should learn to apply effective methods and r%;g%\hese methods positively to
identify, analyze, evaluate, treat and control business r@ The study anchored its variables

on two theories namely: (i) Asymmetric Infom@heory that is linked with market risks

and (ii) Finance distress theory which is li@i‘t

2.3 Review of Empirical Studies (b,%'

the credit and liquidity risks.

This study reviews various g&)i{ical studies in order to establish a basis for the study and
achieve the study e@ The review of the related empirical literature is therefore
presented in this sé&ﬁ}on.

2.3.1 Non %rming Loan Ratio and Microfinance Bank Performance

The i% incidence of non-performing loans (NPL) in Nigerian bank generated the current
literature on quality of banks profitability. Though there have been reforms in the banking
industry to ensure effective financial institutions, the banks’ shareholders’ funds are affected
by the non-performing loans. In a study on the impact of non-performing loans on firms’

profitability of banks in Nigeria using secondary data obtained from the Annual Report and

68



Statement of Accounts of the NDIC for a period of seven (7) years (2006- 2012) revealed that
there is a relationship between the Non-performing Loans (NPL) and Return on Assets (ROA)
of Nigerian Banks!'*®, This means that the asset values of the firms are not affected by the
level of NPL. The shareholders wealth maximization is affected as second result showed that
there is a relationship between the Non-performing Loan (NPL) and Return on Equity (ROE)
of Nigerian Banks. The study therefore asserted that the banks should ensure &ﬁ% banks

customer has viable means of repaying the loan, which should be o%d to ensure

efficiency!*.

Y . \‘%'3
Empirical findings from a sample of 22 Ghanaian bankgl\ig‘ﬂacroeconomic determinants of
nonperforming loans (NPLs) as well as the impack‘@ s on bank profitability using a fixed

effect panel model in estimating three diffi i@pirical models revealed that bank-specific

re\
factors as well as macroeconomic fac%’ ermining NPLs such as inflation and industry
concentration respectively are no&hiﬁcan‘[ in determining NPLs, although both are

positively related to NPLs. &Mngs of this study have important implications for policy

'\
makers and bank ma@@

WV

Though, sev‘e%l er studies have been carried out in Nigeria with respect to Non-performing
Loan@gank Performance, including study on the impact of Non-performing Loans on the
performance of Selected Commercial Banks in Nigeria with special emphasis on Access Bank,
United Bank for Africa and Union Bank of Nigeria Plc!'>°. The study specifically determined
the effect of non-performing loans, provision for loan loss and loans and advances on the

performance of banks measured by Return on Assets and Return on Equity. The study utilized
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secondary data obtained from annual report and accounts of the selected banks. The data were
analyzed using ordinary least square method and ratio analysis. The specific finding of the
work is that return on asset and return on equity have inverse relationship with non-
performing loans and loan loss provision respectively while they are positively related to loans
and advances. The conclusion therefore is that the effects of non-performing loans on
Commercial Banks’ performance is negative and cannot be underestimatedzféfbposes a
fundamental danger to the very existence of the Banks as corporate busine es. Based on
the above findings, the study recommends that banks should r?air}te%lwmgh credit standards
while the Apex Bank and other regulatory agencies should @s\tain high surveillance on
banks’ credit operations'’. . '\QQ
&

The maintenance of asset quality, efficien @?roﬁtability is a vital requirement for the
survival and development of Banks. Loéniie)nstitute the main asset class from which banks
generate their major portion of inco@s(b‘hd also signify the greatest risk to banks. The default
rate of loan has been on the i %s)e and perturbing to all. Due to the detrimental effect that
Non-Performing Loa @ﬁave on a bank’s revenue, a study sort to determine the impact
of NPLs on Univ&iﬂ)anks profitability based on a quarterly data from 2000 to 2014 while
employed tl%l%L bounds test of co-integration as an estimation technique to show the
evide@gong run relationship among the variables!>!. The study found that NPLs had a
significant negative impact on Universal Banks profitability in both the short run and long run.
The study suggested that Universal Banks should revise their lending policy depending on the
situation and economic condition of the country as well as minimising their periodic loans

targets by not engaging in risky loaning practices!>!.

70



Huge nonperforming loans portfolio erodes the ability of banks to make profits. In addition, a
study has shown that nonperforming loans portfolio has negative effect on bank profitability
while the study adopted exploratory research design to examine Nonperforming loans portfolio
and its effect on bank profitability in Nigeria!>2. However, the problem of nonperforming loans
furthers widening with an evil trend of loan embezzlement among the industri%’%’rowers in
most especially developing countries. The analysis of the impact of non- .&Q@g loan (NPL)

03

on profitability considered net interest margin (NIM). The empirical ‘ﬁlts represent that non-
n Dhaka Stock Exchange

performing loan (NPL) as percentage of total loans on listed b ﬁ%\:\
(DSE) is very high and they holds more than 50 % 0f°tot&gfe)n-performing loans (NPLs) of
the listed 30 banks in Dhaka Stock Exchange (D%%ear 2008 to 2013'53. Moreover it is
one of the major factors of influencing ba %@tability and it has statistically significant

negative impact on net profit margin listed banks for the study periods'.

In a further study that exami&edh\tg impact of Non-performing loans on bank’s profitability

'\
eory and bad management hypothesis. This study adopted

using information as
causality research)\d? fgn using panel data (2007 to 2015) of 16 commercial banks in
Tanzania”“.‘% study employed Descriptive statistics and multiple regression analysis
estiQethods. Likewise, Ordinary Least-Squares (OLS) regression technique was also
used, and then Fixed Effects (FE) and Random Effects (RE) assumptions were considered.

The study found that occurrence of non-performing loans is negatively associated with the

level of profitability in commercial banks in Tanzania. The results extend further the
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information asymmetry theory and bad management hypothesis. The findings of the study

have both theoretical and managerial implications for practitioners and policy-makers'>.

The foregoing empirical reviews on non-performing loans and profitability further confirmed
that Non-performing loan ratio (NPLR) negatively affect profitability of banks but rate of
capital adequacy ratio (CAR) showed a significant positive relationship with pro@hty using
panel regression analysis to establish the relationship in order to accou.(\SOwterogeneity
among selected banks. The Bank Size equally showed a positive.relgnghlp with profitability.
The study posited that managers of banks are to comply strictly&@&he rules that regulate the
operations of banks in Ghana especially on the issue of e@% adequacy ratio. Banks should
also be cautious on the rate they expand since bﬁ@% can equally affect the fortunes of
banks. The central bank must also be up a@% to ensure that banks keep- to all ratios set

down by the Central Bank, the banking’segtilations and the various bards'>>.

>
6
Similarly, to investigate the i p:c of non-performing loan ratio, capital adequacy ratio and
provision maintenanc r@n the return on asset (ROA) of all Bangladesh Banks based on
the last twenty-o yi‘#s data employing Ordinary Least Square (OLS) method and Vector
Auto Regre?%QVAR) model. The results of the study reveal that there are different
direchort-run causality exist between variables and the OLS regression analysis

confirms that two independent variables; non-performing loan ratio and provision maintenance

ratio are statistically significant to the dependent variable; return on asset (ROA)'°.
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In addition, the effect of Non-Performing Loans on the financial performance of commercial
banks in Nigeria between the periods of 1985 to 2016 was examined. The study employed the
multiple regression techniques to analyze data collated from the Central Bank of Nigeria
(CBN) statistical bulletin and Nigeria Deposit Insurance Corporation (NDIC) publications for
various years. The result of the study shows that Non-Performing Loans to Total Loans ratio
(NPL/TLR) and Cash Reserve Ratio (CRR) had statistically negative signif@ﬁfect on
Return on Asset (ROA). These result shows that a high level of non-pef .ﬁg@ loans would
reduce the financial performance of commercial banks in Nig.eriajﬁo'rylsequently, the study
recommends that the regulatory authorities in Nigeria s@create and support an

environment where commercial banks in Nigeria ca@a:ae a strong risk management

practices!®’. @
The study of whether non-performing%oa affect the bank’s profitability in Turkey was

carried out. The study applies j\pz egression method to the quarterly data set including

1809 observation belongs to %Ba ks in Turkey during the period from 1st quarter of 2005 to
'\

3rd quarter of 2016.@

performing loans e\d' nk profitability which is measured by return on equity and return on

that there is a significant, negative relationship between non-

asset. The @non-performing loans, the lower asset quality, leads to the lower return on
equit@gtum on asset, and the lower non-performing loans, the higher asset quality, leads
to the higher return on equity and return on asset!%.

2.3.2 Capital Adequacy and Microfinance Bank Performance

Existing evidence supports the notion that capital adequacy strongly and actively stimulate and

improve the financial performance of banks. The impact of the adoption of the Capital
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Adequacy Standards on the performance of Nigerian banks was investigated. The study
involved the use of ordinary least squares (OLS) estimation technique to examine and
determine the effect of the independent variables — loans and advances, shareholders’ funds,
total assets and customer deposits — on the dependent variables — Earnings per share (EPS)
and profit after tax. The results of the analysis showed that capital adequacy standards, exert a
major influence on bank performance. In addition the impact of the Nige%g\monetary
authority on the new capital requirements was found to be complemente ' q@ adoption of
the Basle accord framework. The study concludes with the re.co er%dation that the CBN
should not rely only on the capitalization of banks as a determi r% bank performance but
also should concentrate on efficient and effective bank m@%fon and risk management'>°,
N

The analysis of long run relationship betw@sank financial performance variables and
capital adequacy indicators in the Nige%@king industry has been tested and verified. The
study revealed the existence of s@%cant long run relationship between bank financial
performance variables and c it}ﬁequacy indicators in the Nigerian banking industry. The
granger causality tesﬁ@eal that there is unidirectional causality flowing from the ratio

of shareholders fund ank total assets (SHF/BTA). Causality also trickle from the ratio of
shareholdersf% to return on assets (ROA) in Nigerian banks. These suggest that capital
adequ@%)ngly and actively stimulate and improve the financial performance of banks in

Nigeria!®0.

In a further study, the effect of Capital Adequacy on Financial Performance with a focus on

selected quoted Deposit Money Banks in Nigeria from 2010-2015 was ascertained. The study
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made use of secondary data obtained from fact books, annual reports and account of the
Deposit Money Banks under study. The data were subjected to statistical analysis using
Pearson Coefficient of Correlation, Multiple Regression Analysis, Variance Inflation Factors,
Multicollinearity, Heteroskedasticity test and Hausman test. The result of this study revealed
that there is a positive and significant relationship between Capital Adequacy and Financial
Performance. It was also empirically verified that Capital Adequacy has @}mistically
significant effect on Financial Performance on Deposit Money B}ﬂ%%% level of
significance. This study recommended that banks should av?id 4xegsre iance on debt, as
increase in the proportion of debt in the capital structure incr’i‘x\fhe financial risk and the
risk of financial distress and bankruptcy!'¢!. . '\QQ
&
However, to examine whether or not capital acy ratio affects bank profitability using
G

»

secondary data that covered five years %’ | statement taking case studies of five selected
commercial banks. The finding r@% that there is a positive and significant relationship
between capital adequacy an bg\n s profitability. This suggests that banks with more equity
capital are perceivedio)@% ore safety and such advantage can be translated into higher

profitability. The h‘{}} the capital ratio, the more profitable a bank will be!¢2,

2.3.3 Ass@ ality and Microfinance Bank Performance

Empirical findings on banks asset quality and performance in Nigeria using secondary data
obtained from the annual reports and accounts of the six largest banks listed on the Nigeria
Stock Exchange based on market capitalization with a sample interval of fifteen-year period
from 1999 to 2013 revealed that asset quality had a statistically relationship and influence on

bank performance. Based on the findings the study suggested policies that would encourage
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revenue diversification, minimize credit risk, and encourage banks to minimize their liquidity

holdings!®.

In same vein, study has also examined the relationship between asset quality and the
profitability of the fifteen (15) quoted commercial banks in Nigeria from 1980 — 2013. Return

on Investment (ROI) was modeled as the function of percentage of non-perfo%@ loans to

Total Loans (NPL/TL), percentage of Non-performing Loans to Total ers’ Deposit
/RL and percentage of

(NPL//TCD), percentage of Loan Loss Provision to Total Loans (L§
Loan Loss Provision to Total Asset (LLP/TA). Findings from @&Sgression result proved that
percentage of non-performing loans to Total Loans and @ tage of non-performing Loans
to Total Customers’ Deposit have positive relation with Return on Investment while
percentage of Loan Loss Provision to Tota °[{{‘ and percentage of Loan Loss Provision to
Total Asset have negative relationship ité-ﬂetum on Investment of the commercial banks.
The co-integration reveals lon r%(b‘lationship between the variables while the granger
causality reveals no causal rﬁ;&ngﬁip among the variables. The study concludes that there is
significant relationshic)b@n asset quality and the profitability of the commercial banks!¢.
N

Credit risk @Qment is a crucial strategy which determines banks’ survival, growth and
proﬁ@ecause credit granting is one of the key sources of income generating activity in
rural banks, the management of the risk related to credit affects the performance of the banks.
A study from Ghana examines the impact of credit risk management on the profitability of

rural and community banks in the Brong Ahafo Region of Ghana. The study used the annual

financial statements of ten rural banks from the period of 2006 to 2010 (five years). The panel
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regression model was employed for the estimation. In the model, definition of Return on
Equity (ROE) and Return on Asset (ROA) were used as profitability indicators while Non-
Performing Loans (NLP) and Capital Adequacy Ratio (CAR) as credit risk management
indicators. The findings indicate a significant positive relationship between non-performing
loans and rural banks’ profitability revealing that, there are higher loan losses but banks still
earn profit. This indicates that, rural banks do not have sound and effect%» edit risk
management practices. Theoretically, non-performing loans reduce the .%VGIS of rural
banks but in a situation where non-performing loans are i.ncrasigsg proportionately to
profitability, then it means that rural banks do not have effecti@tltutional measures to deal

with credit risk management. What the banks do is that ¢ gﬁft the cost on loan default to

other customers in the form of higher interest rate@%& Higher interest margin charged on

i k@gement practices prevent microenterprises

from accessing loans. Such a situation '66 s business expansion and rural industrialization
5

which are essential for poverty %j@‘

2.3.4 Loan Loss Provision §i
t

Other studies in this iz@

the effect of cred1¥<i‘

loan by rural banks due to weak credit r1i

d
& icrofianace Bank Performance

focus on the big commercial banks, one among them analyze
and operational efficiency to the banking profitability. Credit risk as
measured b‘)’%—performing loans (NPLs), operational efficiency as measured by ratio of
operense to operating income (OEOI) and banking profitability as measured by
return on assets (ROA), the method used is descriptive and verification method, with
secondary data from financial statements of 26 Regional Development Bank in Indonesia as a

research object units. Data analysis technique is the multiple linear regression, hypothesis

testing while using T - test to examine the effect of partial variables and F - test to examine
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the effect of variables simultaneously with a significance level of 5 %. Based on the results, it
is concluded that the partial, NPLs has positive and significant effect to ROA; While the
OEOI has negative and significant effects to the ROA Simultaneously that variable of NPLs
and OEOI significantly influence to ROA variable with the level of 57.1%, while the

remaining 42.9% thought to be influenced by other variables not examined in this study'®.

AL

N
Further research study also examines the determinants of banking sector .d*&%fity in Egypt
to shed light on the most influential variables that have .a sj%f%cant impact on the
performance of this vital sector. The analysis includes a time @s model of quarterly data
from 2004 to 2014. The model utilizes Cointegration *t ue to investigate the long-run
relationship between the return on equity as a pr@ank profitability and several bank-
specific variables including liquidity, capital a@gy, and percentage of non-performing loans.
In addition, Vector Error Correction (gl) (VECM) is utilized to explore the short-run
dynamics of the model and the sp@f adjustment to reach the long-run equilibrium. The
main findings of this work s VM banking sector profitability is inversely related to capital
adequacy, the percen @%ﬂ provisions and the ratio of deposits to total assets. On the
other hand, it is Qly related to the size of the banking sector which implies that the
banking se(ﬂ%%ibits economies of scale. The implications of this work is that it helps
revea@jor factors affecting bank performance in the short-run and long-run, and hence
provide bank managers and monetary policy makers with beneficial insights on how to
enhance bank performance'®’.

2.3.5 Leverage Ratio and Microfinance Bank Performance
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However, study on whether there is influence of Current Ratio, Debt to Total Asset, Sales
Growth to Return on Asset after acquired and ownership structure as moderator was also
carried out. The research sample is the target acquisition companies listed on the BEI,
amounting to 9 companies. The independent variable is Current Ratio, Debt to Total Asset,
Sales Growth, while the dependent variable is ROA, the moderating variable is the ownership
structure. Data collection techniques with documentation techniques, analysis t%e\ques with
Classic Assumption Test, Multiple Regression Equation, Test t, Test F\..hgﬂoefﬁcient of

‘§

Determination. Result of research prove Current Ratio partially.hav p%sr[ive and significant
influence to ROA, Debt Total Asset have positive and not si ﬁo ROA, Sales Growth
have negative and significant influence to ROA. The owﬂ%gﬁp structure does not moderate
the influence of Current Ratio on ROA and Sal@h on ROA, whereas Debt to Total
Asset is moderated by Ownership Structure 0@‘[ acquisition companies registered in IDX
for financial report period 2011 — 2016%6
>
6
In determining an efficient o%g) capital policy, the company faced on the issue of the
™

exchange (trade-off) ;t@

the problem of d ing the source of funds. If the company uses more debt than equity
p G‘Q

iquidity and profitability factors. Companies are also faced with

capital the sf%cy level will decrease due to interest expense on the liability also increases.
This @Qpact on declining of profitability. The analysis revealed that Working Capital
Turnover (WCT), the Current Ratio (CR) and Debt to Total Assets (DTA) simultaneously
influence the Return on Investment (ROI). Partially Working Capital Turnover (WCT) is the

dominant variable affecting the Return on Investment (ROI) enterprises'®.
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In view of examining the effects of current ratio and debt-to-equity ratio, return on asset and
return on equity for companies of the food and noodle sub-sector, a total of 10 companies
listed on the Indonesia Stock Exchange (ISX) were sampled from 2014 to 2017. Results
showed that current ratio and debt-to-equity ratio had a significant effect on return on equity
and return on asset. Results of the regression coefficient analysis showed that current ratio and
debt-to-equity ratio accounted for 14.9% of ROA, while the remaining 85.1% @s\cxplained
by other variables, as indicated by the coefficient determinants. The f y %ﬂ coefficient
analysis for ROE showed that 61.4% was explained by other.var'%blgs not studied in this
research. Results of the F-test showed a significance value of ()}@gk 0.05 for ROA and 0.000
< 0.05 for ROE, meaning that both the current ratio and dég%?o-equity ratio had a significant
effect on ROA and ROE in food and beverage ir@ompanies listed in Indonesia Stock

S

Exchange!"",

Finally, in attempt to discuss the@‘ct of liquidity, activity and leverage on company
performance and the value fo d and beverage companies listed on the Indonesia Stock
Exchange utilizing %‘l time series for 3 years, 2015, 2016 and 2017. The results
prove that 11qu1d1t\§()easured by CAR, CHR, QAR has a positive and significant effect on
financial pe@nce as measured by NPM, ROA, and financial performance has a significant
posit@t on firm value as measured by PBV, PER and Tobin’s q. While activities
measured by PAT, PMK, PTA and leverage measured by DAR and DER did not significantly

influence financial performance and firm value!”!.

80



2.4 Conceptual Framework

A conceptual framework is a research tool intended to assist a researcher to develop awareness
and understanding of the situation under scrutiny and communicate it. When clearly
articulated, a conceptual framework has potential usefulness as a tool to assist a researcher to
make meaning of subsequent findings. To guide the study, the interrelationship between

QO

variables discussed above was presented in the conceptual framework model. Q'&\
. \‘%'3

S
&
Independent Variables Q@ Dependent Variable

Credit Risk Management \% MPFB Performance
Non-Performing Loan /g) Hol R Return on Assets
Ratio
Capltal Adequacy Ho2 | [ Return on Equity
Ratio
Loan Loss P.r0V1510n o Hod » | Net Interest Margin
Deposit Ratio
Assets Quality & Hod > 1'

Leverage Ratio Client Base
HoS >

Figure 2.1 Conceptual Links between Credit Risk Management Practices and MfBs Banks
Performance
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Source: Reseacher’s Model (2022).

2.5 Summary of Gap in Literature

The empirical results of reviewed studies particularly with respect to Microfinance Banks shows
that much has not been done regarding study of the effect of credit risk management practices
and performance of Microfinance Banks in Nigeria. Past studies have essentially co@ated on

Money Deposit Banks in Nigeria over the years. Again previous studi:j ,Q%)wed have all

concentrated on few proxies of credit risk management practices such as Non performing loan
ratio, Capital adequacy, Loan loss provisions to deposit ratio a@s “but did not consider
combining these proxies of credit risk management prac;[ica%')% single index (using principal
component analysis) which would have assisted in b f@%rstanding of the dynamics of these

individual factors and the combined effect on t.hgﬁormance of the banks.

Furthermore, the focus of Microﬁnanc%a s performance measurements had always been
concentrated on financial performan cQeasurements using proxies such as Return on equity,
Return on assets and so on. oxvever, this study went a step further by considering a non
financial measure by 4 @ lient base as one of the proxies of measure of performance of
Microfinance BanQ ggnt base is an essential measure of performance of Microfinance Banks
in line with @utlook to reach the unbanked members in every nook and corner of Nigeria.
The u@%ient Base as one of the proxies of performance measures therefore make the study
more robust and more relevant to Microfinance Banks in Nigeria. In view of these missing gaps
in existing literature, this study examined the effect of credit risk management practices
considering proxies such as non performing loans, capital adequacy, loan loss provision to

deposit ratio as well as assests quality and leverage ratio on performance of Microfinance Banks
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in terms of ROE, ROA, NIM and Client base in Nigeria using selected Microfinance Banks as

case study.
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Chapter Three
Methodology

This chapter discusses the research design adopted, population, sampling method and sampling

size, research instrument, modes of data collection and data analysis.

N
3.1  Research Design Q'&\

This study is quantitative by nature and based on the circumstance, it 2‘1@ descriptive and
inferential statistics of the panel data of the variables stated in the@fﬁ because of the need

to test the hypothesis. The research design used in the study %&%—post facto.

The research design adopted in this study is both@%}ve statistic and panel data design.
Based on the descriptive statistic and pap@a analysis, relevant data of 8 selected
microfinance banks in Nigeria was gat rQﬁbm secondary sources extracted from the banks
published audited account of Nati% icrofinance Banks in Nigeria. The secondary data
comprises of time-series and crosX?ectional data which were assembled into a panel data set
and estimated using ST@4 t?)r multiple regression analysis based on ordinary least square

(OLS) and E—Vie&isﬁcal package for the descriptive statistic including maximum,

minimum, r%g standard deviation of the extracted data.

3.2 u ation of the Study

The population of this study is 8 National Microfinance Banks operating in Nigeria as of
December 31, 2021. The National Microfinance Banks offers banking services to customers in
every State of the Federation as compared to other State Microfinance Banks that operate only

in their respective states and Unit Microfinance Banks that are licensed to operate only within
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their local government area. Microfinance Banks in Nigeria as of December 31, 2021, is made
up of 8 National Microfinance Banks, 135 State Microfinance Banks, 306 Tier 1 Unit

Microfinance Banks and 427 Tier 2 Unit Microfinance Banks!.

The choice of National Microfinance Banks was informed by the fact that all National
Microfinance Banks are operating all over the country, with branches in every-S of the
Federation. The National Banks have large Capital base compared to all oth: %"éfe and Unit

6gates or local

Microfinance Banks whose operations are limited only to their res(?%»}

government area and it is only these set of MfBs that have publis@:%\ounts needed for this
study?. 6%
33 Sample and Sampling Technique @6\

The sample size for this study is 8. The e{;@ulaﬁon of all the 8 National Microfinance
Banks' were selected for the study usi%'c sus approach as the sampling technique as the

total number of the population %@%

Table 3.1 — Sample of Sele@%\’"’Bs
S/N C \QXNAME
AB Mi&f?ﬂf(ce Bank

@icroﬂnance Bank
S Microfinance Bank

@AOBAB Microfinance Bank

LAPO Microfinance Bank

1.

2.

3.

4.

5. LA FAYETTE Microfinance Bank
6.

7. LETSHEGO Microfinance Bank
8.

NPF Microfinance Bank
Source — Researcher Model (2022)

100



34 Description of Research Instrument

The data used for the study is secondary in nature. The secondary data was collected from the
relevant annual published financial statements of 8 selected National Microfinance Banks in
Nigeria for a period of five years, covering 2016 to 2020. Year 2016 marked the 1% year that
the non performing loan ratio of Microfianance Banks exceeded the 5% bar set by %Central
Bank of Nigeria®. The non performimg loan ratio for year 2016 stood at 12.8% @ainst 4.9%
reported in year 2015°. The study therefore set out to review the next 5 )/e%}m this base year

to understand how the various proxies of credit risk manage@ﬁ‘ractices affected the

N

Banks' Non-Performing Loans, 2014-2018
(% of Total Credit)

performance of the selected Microfinance Banks.

16

14
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4.9
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Figure 3.1 MfBs’ Non-Performing Loans, 2014 — 2018
Source: CBN Annual Report 2019
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3.5  Validity and Reliability of Research Instrument

The researcher made use of annual published accounts of 8 selected MfBs that have been duly
audited and approved by the Central Bank of Nigeria. The secondary data was sourced from

the published audited accounts of the selected MfBs that were very reliable.

3.6 Aministration of Research Instrument and Method of Data Collection &

Q

The data for the study was sourced from the individual concern bq@'ﬁ%@ued financial

statements and CBN statistical bulletin of the selected M{Bs.

. "
3.7  Methods of Data Analysis %\
&

Data for this study is secondary in nature. The se@'\dﬁa collected was mainly from the
annual published financial reports of the eight s%t MfBs, thus, the study is empirical and

analytical in nature using descriptive statietic\)}é

and performance of MfBs for a per% five years (2016 to 2020) representing 40 bank

ablish the relationship between credit risk

years’ observations. Therefore&& the study seeks to establish the relationship between
credit risk management and.pexfOrmance of MfBs in Nigeria, the data generated was analysed
using E-view and S@Z statistical package. The E-view statistical package was used to
carry out the I@tated statistical analysis: Simple descriptive statistical methods such as
minimum @1 aximum, mean, standard deviation, bar chart and correlation analysis in order

to de&e the status of credit risk management and level of performance of MfBs.

The STATA 23 statistical package was used to carry out the understated statistical analysis
after testing for the best estimator from pool OLS, fixed effect and random effect estimator

based on Breusch and Pagan LM test, F-test and Hausman test. Multiple regression analysis
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using ordinary least square (OLS) to identify the causality of credit risk and performance of

M1Bs based on secondary data collected from the eight selected National Microfinance Banks.

The cross-sectional and time series data was then subjected to the cross-sectional ordinary least
square (OLS) regression analysis with the aid of STATA 23 for estimating the coefficients of

the independent variables. . (b
3.7.1 Model Specification * @

This study adapts an empirical model to investigate the effect of 1l wanagement (RM) on
banks performance (BF) using the Microfinance Banks as @udy The model is stated

functionally as:

RM = f (bf) Q (3.1)

Where: BF denotes bank performance; Eg@sems a column vector of risk management
predictors such as Non-Performing l@m atio (NPL), Capital Adequacy (CA), Loan Loss
Provision to Deposit Ratio (LLN Leverage Ratio (LR), Assets Quality (AQ). In an

implicit form, the model @e‘re -written as:

BF = a + RM ! %Qt are parameters]  ..occceeecveeriieenee e (3.2)

Furthea?he study accounts for individual characteristics by incorporating the features into
the model (equation 3.2) as control variables as they influence the bank performance. These
factors are types of credit, acceptable collateral, credit maturity, credit ceiling, procedures of
the credit and follow up. Also, it is important to introduce stochastic term into the above
equation (3.2) to represent the unexplained variations in bank performance. In a stochastic

form, Equation (3.2) is re-stated as:
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BE =-+RM + CV 4 L e (3.3)

Where: BF denotes bank performance; RM represents a column vector of risk management
predictors such as Non-performing Loan Ratio, Capital Adequacy, Loan loss Provision to
deposit ratio, Leverage Ratio, Assets quality; CV is control variables such as types of credit,
acceptable collateral, credit maturity, credit ceiling, procedures of the credit and fOWp all

in a row-vector form. ¢, ¢, p are parameters and 4 is disturbance term. Expa@ e control

variables in Equation (3.3), the model becomes: s B

. *
BF = RM + TC + AC + CM + CC + PCF + U Q;\\ (3.4)

Where: BF denotes bank performance; RM represeitsh& mn vector of risk management

predictors such as Non-performing Loan Ratio al Adequacy, Loan loss Provision to

deposit ratio, Leverage Ratio, Assets qual@ ypes of credit, AC is acceptable collateral,

CM is credit maturity, CC is credit ceiling,and PCF is procedures of the credit and follow up.

é,9,p, , are parameters and turbance term. Equation (3.4) formed the hypothetical

model used in testing the fj T‘hypotheses in this study. To ensure robustness of the results
and policy implicat %Qe study considers five indicators of bank performance. They are
Return on Asset A), Return on Equity (ROE), Net Interest Margin (NIM), Client Base
(CB) %ncome (OI). They enter the equation (3.4) in a column vector form as:
BE=

ROE

NIM

CB

Ol (3.5)
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3.7.2 A priori Expectations from the Study

From the model developed for the study, a change in the level of bank performance depends
on Credit Risk Management. Credit Risk Management, however, is determined by a set of
predictors vis-a-vis, Non-performing Loan Ratio, Capital Adequacy, Loan loss Provision to
deposit ratio, Leverage Ratio, Assets quality which influence in deferring degree and
magnitude on bank performance. Thus, expectedly, the absence of Non-perform%»ﬁjban Ratio,

Loan loss Provision to deposit ratio, will enhance bank performance.%@@?@l Adequacy,

Leverage Ratio, Assets quality is expected to share a positivg%e%a tonship with bank

performance. &g\\i

'QQ

3.7.3 Empirical Model for Hypothesis I ®

The first empirical hypothesis is formulated t’o\.«%ﬂuate the effect of Non-performing Loan

Ratio on Microfinance Banks return on eq@he model for this hypothesis is stated as:

BF = + NPLR + TC + AC + Cl&;@% PCF+ [ oo, (3.6)

Where: BF denotes bank’ 4ésf(')}mance measured by Return on Assets (ROA), Return on
Equity (ROE), Net Interest Margin (NIM), Client Base (CB), Operating Income (OI). NPLR
represents I\@ing Loan Ratio; TC is types of credit, AC is acceptable collateral, CM
is credé@ur ty, CC is credit ceiling and PCF is procedures of the credit and follow up.

a,p,0, Y are parameters, i is surveyed bank performance and e, is disturbance term. The

model first tested the hypothesis without augmenting control variables into the banks
performance model. Thereafter, the study incorporates the control variables into the model to

verify how they influence Non-performing Loan Ratio towards Microfinance Banks
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performance. The expected signs and a’priori expectation of equation (3.6) are presented in

Table 3.2

Table 3.2: A’priori Expectation of Hypothesis I

S/N Variable Expected sign  A’priori

BF = banks performance

&

Independent variables . QO
1. Non-performing Loan Ratio (NPLR) - >0
2. Types of credit (TC) +g\\. ! 6:>0
3. Acceptable collateral (AC) . QQ} 5:>0
4. Credit maturity (CM) Q@ + 863>0
5. Credit ceiling (CC) . % + 84>0

Procedures of the credit and*follow/up

(PCF) %‘b‘
\)
Note: &, ,B, 51_5 are parameter: N

Source: Researcher’s co@mi n (2022).

+ 55>0

3.7.4 Empiri a@udel for Hypothesis 11

The s@‘npirical hypothesis is formulated to evaluate the effect of Capital Adequacy on

Microfinance Banks return on equity. The model for this hypothesis is stated as:

BF=+CA+TC+AC+CM + CC +PCF + M oo (3.7)

Where: BF denotes bank’s performance measured by Return on Assets (ROA), Return on

Equity (ROE), Net Interest Margin (NIM), Client Base (CB), Operating Income (OI).
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CA represents Capital Adequacy; TC is types of credit, AC is acceptable collateral, CM is
credit maturity, CC is credit ceiling and PCF is procedures of the credit and follow up.

a,p,0,  are parameters, i i1s surveyed bank performance and e, is disturbance term. The

model first tested the hypothesis without augmenting control variables into the banks
performance model. Thereafter, the study incorporates the control variables into .th«i.godel to
verify how they influence Capital Adquacy towards Microfinance Banks per@ance. The

expected signs and a’priori expectation of equation (3.7) are presented s@? /

Table 3.3: A’priori Expectation of Hypothesis 11 ‘ @“
JC;\
S/N Exp@ sign  A’priori

Variable
N

NS
BF = banks performance @

Independent variables

1 Capi C._)@ -
. pital Adquacy (CA) ,6' B>0

2. Types of credit (TC) Q)(b‘ + 6:1>0
3. Acceptable collater{(A + 6:>0
'\

+ 6>0

4. Credit ma@@l)

5. Credit %{ipg (CC) + 5,50

Pr ures of the credit & follow up

6. Q + 85> 0
QPCF)

Note: &, ,B, 51_5 are parameters

Source: Researcher’s computation (2022).
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3.7.5 Empirical Model for Hypothesis III
The third hypothesis was developed to investigate the effect of Loan loss Provision to deposit

ratio on banks performance. The empirical model was stated as:

BF =+ LLPDR + TC + AC+CM + CC + PCF + L tooooeeeeeeei (3.8)

Where: BF denotes banks performance measured by Return on Assets (RO \%urn on

Equity (ROE), Net Interest Margin (NIM), Client Base (CB), Operating«?% (OI). NPLR

represents Non-performing Loan Ratio; TC is types of credit, AC 1S‘§:e ble collateral, CM

is credit maturity, CC is credit ceiling and PCF is procedure credit and follow up;

@, 0, 191 sare parameters, i is surveyed bank performance an&g) is disturbance term.

Table 3.4: A’priori Expectation of Hypothesis III\Q

S/N Variable \ E.xpected A’priori
C ) sign

BF = banks performance

Independent VarlabIX)
1. Loan loss Pro@) deposit ratio - p>0

2. Types o& t (TC) + m >0

3. A‘c%ﬁble collateral (AC) + >0
4.Qredit maturity (CM) + >0

5. Credit ceiling (CC) + >0

6. Procedures of the credit and follow up (PCF) + s >0

Note: O, O, 7,_sare parameters

Source: Researcher’s computation (2022).
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First, the hypothetical model of this objective is tested without augmenting the control
variables. Second, the control variables are later incorporated into the model to evaluate how
they mediate in the relationship between Loan loss Provision to deposit ratio and banks

performance. Table 3.4 presents the expected signs and a’priori expectation of equation (3.8).

3.7.6 Empirical Model for Hypothesis IV @Q
The forth empirical hypothesis was formulated to examine the effect "S@s quality on

banks performance. The model for this hypothesis is stated as:

BF =+ AQ + LR+TC + AC + CM + CC + PCF + u ‘Z)&% ............. (3.9)

Where: BF denotes banks performance measured b .&lm on Assets (ROA), Return on
Equity (ROE), Net Interest Margin (NIM),.Q{% Base (CB), Operating Income (OI), AQ
represents Assets Quality, LR repres%t'&;}erage Ratio; TC is types of credit, AC is

acceptable collateral, CM is credit y, CC is credit ceiling and PCF is procedures of the

credit and follow up; ﬂgﬁk)parameters, i is surveyed bank performance and V,; is
.\

disturbance term. Q)QQ

First, the h}%}@)%al model of this objective is tested without augmenting the control
variables. @:0 d, the control variables are later incorporated into the model to evaluate how
they meédiate in the relationship between Assets quality and banks performance. Table 3.5

presents the expected signs and a’priori expectation of equation (3.9).
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Table 3.5: A’priori Expectation of Hypothesis IV

Expected
S/N Variable A’priori
sign

BF=banks performance %
Independent variables @b&\
1. Asset Quality (AQ) + \0

2. Types of credit (TC) + o n1>0
Ay

& n2>0

° A%

4. Credit maturity (CM) Q@

5. Credit ceiling (CC)

Procedures of the credit and fo@vy}p

6. + n5>0
(PCF)
P

Note: WV, 1] _sare parameters
Source: Researcher’s com iofl (2022).

C)Q

3.7.7 Empiri a@udel for Hypothesis V

3. Acceptable collateral (AC)
+ n3>0
+ nd >0

The ﬁf@@irlcal hypothesis was formulated to examine the joint effect component of credit
risk management practice predictors and Microfinance Banks performance. The model for this

hypothesis is stated as:

BF = +NPLR+CA+LLPDR+LR+ AQ+ TC+AC+CM+CC+PCF+ 1 ....... (3.10)
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Table 3.6: A’priori Expectation of Hypothesis V

Expected
S/N Variable . A’priori
sign

BF = banks performance

° &
Independent variables @'&

I. Non-performing Loan Ratio(NPLR) - ‘%"\> 0
2. Capital Adequacy(CA) + @'} & >0

Loan loss Provision to deposit ratio & &>0
(LLPDR)

>
4. Leverage Ratio(LR) Q + &+>0
5. Assets quality (AQ) C.-)\‘\% + & >0

6. Types of credit (TC) (b‘ + G >0

7. Acceptable collateralw + & >0
.’

8. Credit matifit@ + G >0

9. Credit c&iling (CC) + G >0
10 res of the credit and follow up G >0
. +
Q&

Note:y, ?i/— 5, €L - 5 are parameters

Source: Researcher’s computation (2022).

Where: BF denotes banks performance measured by Return on Assets (ROA), Return on

Equity (ROE), Net Interest Margin (NIM), Client Base (CB), Operating Income (OI) NPLR
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represent Non-performing Loan Ratio, CA denotes Capital Adequacy, LLPDR is Loan loss
Provision to deposit ratio, LR represent Leverage Ratio and AQ is Assets quality; TC is types

of credit, AC is acceptable collateral, CM is credit maturity, CC is credit ceiling and PCF is

procedures of the credit and follow up; 7, 51_4,4’1_3 are parameters, i is surveyed bank

performance and €&, is the stochastic term. First, the model tested the hypothq\ ithout

augmenting control variables into the banks performance model. Aﬂer%@, the study
incorporates the control variables into the model to verify how they influence the indicators of

credit risk management practice towards banks performance. Tﬁe)\ﬁ‘(r%c?ed signs and a’priori

@&%

3.7.8 Measurement of the Identified Varlables®

expectation of equation (3.10) are presented in Table 3.6.

For this study, the following were identified an@se used for measurement:
Credit Risk Management Predictors (Tl&' pendent Variables Components) was measured
using Non-performing Loan Ratio @ital Adequacy, Loan loss Provision to deposit ratio,

Leverage Ratio, Assets qu% ile Microfinance Banks Performance (The Dependent

Variables) was measyr ’%

Operating Income

,%Q

Return on Assets, Return on Equity, Net Interest Margin,
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Chapter Four
Results and Discussion of Findings

This phase of the research study covers the detailed empirical analyses of the effect of credit
risk management practices on the performance of selected Microfinance Bank@ igeria.
This empirical analysis was carried out based on the formulated theore ica%nework and
specified empirical models in the previous chapters. The results presentatign and discussion in
this chapter were in three sections. The first section dealt wi \‘d;%?lescriptive and trend
analysis of variables under study. Section two presents the Q@'ﬁhcal results as regards to the
set objectives in five sub sections. The data analy51§ non-performing loan ratio affect
Microfinance Banks performance is presented \? section one. The second sub section
presents the results of the effect of capital er’hacy on performance of Microfinance Banks in
Nigeria. In the third sub section, the provides empirical results regarding the extent at
which loan loss provision to dw ratio affect Microfinance Banks performance. The forth
sub section provides the %yr?l results on the effect of assets quality and leverage ratio on
Microfinance Banks(;e;formance. In the fifth sub section, the result on the effect of joint
predictors t risk management practices on Microfinance Banks performance is

prese%@e third major section provided the discussion of findings.

4.1  Descriptive Analysis

This section presents descriptive analysis of the variables used in analyzing the effect of credit
risk management practices on performance of selected Microfinance Banks in Nigeria. The

summary statistics of the series regarding the sampled Microfinance Banks are presented in
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Table 4.1. Likewise, Table 4.2 presents the mean and standard deviation values of individual
firms considered for the research study. The total number of sampled firms understudy is eight
with a sample period of 5 years, 2016-2020. The data used for analyzing the relationship
between credit risk management practices and Microfinance Banks performance is presented
in the Appendix. More so, the detailed estimated results for the entire test carried out in this

study are presented in the appendix under different sections accordingly. Q’)&\

The descriptive statistics report that the average of return on assets a }?ﬁm equity are
0.270 and 0.683 respectively. This implies that the financial inst.itg@has a higher profitable
equity when compared to the percentage of proceeds from asssk%lerating revenue. It shows
that the Microfinance Banks take on some financial le{/e@e to increase their assets. With a
20% ROA, the financial performance of the sele@anks is considered better. Comparing
the performance among the microfinance ,%%%ETSHEGO microfinance performed better
with ROA and ROE standing at 0.464 \{170 respectively (see Table 4.2). The difference
between the two indicators is not n%(?as it indicates a low or manageable usage of debt to
generate profits over the peri sqnder study. Thus, shareholders’ funds are adequately used to
generate profit for (fhe. The next banks with high return on assets are ACCION
Microfinance (O@Q‘), BAOBAB Microfinance (0.360), and AB Microfinance (0.308).
Comparing t OA with their respective banks’ ROE values indicate a high financial
lever®’ he remaining banks’ average return on assets is 0.176, 0.164, 0.142 and 0.124 for
LAPO Microfinance, ASHA Microfinance, NPF Microfinance and Lafayette Microfinance
respectively. Among these four remaining banks, ASHA Microfinance has the uppermost
difference between ROE (0.980) and ROA (0.164) which can be attributed to high leverage

used to finance its assets. As for NPF Microfinance, the difference between the profitability
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indices still signifies some level of financial leverage usage. LA FAYETTE Microfinance has

the least difference between ROA (0.124) and ROE (0.152), indicating low leverage. The

same can also be said of LAPO Microfinance (see Table 4.2).

Table 4.1: Summary Statistics

Signs Mean Std. Dev. Max. Min. Kurtosis Skewness Obs.
Outcome variables ’§b‘
Return on Assets roa 0.2697 0.2630 1.54 0.08 3.6066 40
Return on Equity roe 0.6827  0.4273 1.91 @855 0.8263 40
Net Interest Margin nim 11.6055  7.4822 26.67 -0.8019 0.5734 40
Client Base cb 1154184 128715.9 425000 63 0.0601  1.2497 40
Operating Income oi 3670.08 2420.76 %@ 3.8973  1.8698 40
Main explanatory variables ¢ \Q
Non-Performing Loan Ratio nplr  0.0966 9 Q 0.36 0.01 2.0003  1.6582 40
Capital Adequacy Ratio ca 3. 2148 35.62 0.29 20.341  4.2309 40
Loan Loss Provision to Deposit Ratio Ilpdr 0.1 \ 45 1.68 0 12.567 3.3354 40
Assets Quality Ratio aq 1 29.912 135.4 2.81 44719  2.1320 40
Leverage Ratio Ir Q& 1.0245 3.42 0.03 -0.1297  1.0414 40
N
Other controlling variables %
Credit Ceiling Q)QQ cc 26125000 26854009 75000000 1000000 -1.1059 0.6736 40
Credit Maturity 0.625 0.4903 1 0 -1.8048  -0.5367 40
Types of credit(numb Q tet 2.625 0.4903 3 2 -1.8048 -0.5367 40
Acceptable collate ‘%ber) acl 1.750 0.6699 2 0 3.7407 -2.3571 40
Procedure ft 1tS(number) pcs 2.125 0.9388 4 1 -0.1366  0.7186 40

Note: Std

Source: Author’s computation (2022).
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Furthermore, Table 4.1 shows the average net interest margin of banks standing at 11.61 with
maximum and minimum values at 26.67 and 2.46 respectively. The positive value of net
interest margin indicates that the microfinance banks’ business activities are profitable. High
differences (range) between the maximum and minimum values indicate some outliers in the
performance indicator. As presented in Table 4.2, it is noted in the banks’ respective net
interest margin as 50% of these banks recorded a double digit, they are: %‘&(ETTE

Microfinance (21.854), LAPO Microfinance (17.746), AB Microfi 16.210) and

N

ACCION (11.432) respectively. Those with a single digit are BA.OBﬁ’3 icrofinance (9.668),
NPF Microfinance (8.324), LETSHEGO Microfinance (4.2 \n ASHA Microfinance
(3.404) correspondingly. With the banks’ metric regardi@%)interest margin, it shows good
viability and visibility of the microfinance industry régarding profitability of interest income

against interest expenses. Despite the suppOfc@rage of some banks, their interest expenses

are lesser than their income from debts?

Concerning client base and opetatinglincome, the average stands at 115,418.4 and 3,670.08
respectively. In that order, thei n}aximum values are 425,000 and 11,705, while the minimum
values are 5,338 %@’% The client base of the microfinance banks has increased
tremendously ov years. NPF Microfinance has the highest client with a mean of 366,200
afterward, A N Microfinance (283,946.8), LAPO Microfinance (81,738), BAOBAB
Micr% (74,284.8), AB Microfinance (41,481.2), Lafayette Microfinance (38,180.8),
ASHA Microfinance (27,023.4) and LETSHEGO Microfinance (10,491.8) respectively. As
regards the operating income of the banks, ASHA Microfinance has the highest statistic with

an average of 8,182.4, then, AB Microfinance (4,771.2), ACCION Microfinance (4,302.4),
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BAOBAB Microfinance (3,731.6), NPF (2,592.6), LA FAYETTE Microfinance (2,152.6),

LETSHEGO Microfinance (1,878.6), and LAPO Microfinance (1,749.2) correspondingly.

Table 4.2: Average of Credit Risk Management and Microfinance Banks Performance

Microfinance Return on Return Net Client Operatin Non Capital Loan Loss Assets Leverage
Bank Asset on Interest B {) g Performing Adequacy Provision, to Quality Rati g
anks ssets Equity Margin ase NCOME 1 van Ratio  Ratio Deposit REA{bRatlo atio
ACCION %
0.420 1.030 11.432 283946.8 4302.4 0.143 1.499 & 7.288 0.678
MFB ~ 5
(0.068) (0.162) (3.801) (37633.2) (676.44) (0.026) (0.205) 0.057) (1.321) (0.098)
ASHA . ﬁ"
MEB 0.164 0.980 3.404 270234 8182.4 0.042 % 0.116 51.458 0.766
(0.057) (0.358) (0.802) (8387.20) (3473.42) (0. 03&% .068) (0.130) (50.802) (0.042)
BAOBAB
0.360 1.320 9.668 74284.8 3731.6 0'@4 1.464 0.180 12.132 1.122
MFB
(0.376) (0.415) (9.072) (22275.5) (1164. l& .005) (1.231) (0.207) (0.773) (0.772)
La X
FAYETTE 0.124 0.152 21.854 38180.8 .6 0.080 0.314 0.008 12.468 3.200
MFB %:
(0.033) (0.036) (5.460) ( 45@ (529.49) (0.007) (0.021) (0.004) (0.830) (0.208)
LAPO
MEB 0.176 0.264 17.74 1749.2 0.312 4.138 0.104 3.256 0.246
(0.034) (0.043) :(I@ 3034.6) (832.34) (0.036) (0.668) (0.065) (0.356) (0.039)
LETSHEGO 464 0. 4206 104918 1878.6  0.062 15398 0778  17.718  0.094
MFB
(0.602) .049) (1.008) (4840.12) (188.78) (0.022) (12.068) (0.627) (5.743) (0.049)
NPF MFB %Q 0.532 8.324 366200 2592.6 0.016 0.490 0.014 72.168 2.114
(0. ) (0.117) (1.103) (52294.4) (774.96) (0.009) (0.108) (0.005) (27.978) (0.433)
AB MFB 0.308 0.714 16210 41481.2 4771.2 0.034 1.108 0.010 34.044 0.930
(0.043) (0.091) (6.290) (12051.0) (1106.4) (0.011) (0.198) (0.007) (11.398) (0.194)

Note: Standard deviations are in parenthesis “()”.
Source: Author’s computation (2022).
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Concerning the variability, client base is largely dispersed across banks in the industry over the
periods which indicate high level of difference in client base among the member banks. Other
indicators of financial performance of the Microfinance Banks are dispersed across the banks
but not as much as the variability in client base. From Table 4.1, the summary statistics
showed that all the financial performance indicators are rightward skewed. As well, return on
assets and operating income are highly peaked (implying leptokurtic) and (g%\emaining

indices (return on equity, net interest margin, and client base) are platykur G\QO

The average of credit risk management indicators are reported i_n&e*fl.l. In the table, the
mean values of nonperforming loan ratio and capital ade%&é}atio are 0.097 and 3.215
respectively. The average ratio of nonperforming loan t.o@l loan is above the Central Bank
of Nigeria’s approved regulatory limit of 5.7% ?October 2020. The rate has been
reviewed to 5% in 23rd November 20 :@the Monetary Committee had their last
meeting. It indicates a high level of mhicrofinance banks’ credit risk. Thus, with a 9.7%
nonperforming loan ratio, it shows %1gher number of loan defaulted as chances of receiving
principal and interest repay: ts, are considerably reduced. It is imperative to note that there
is high variation a @’%ﬁ elected banks’ nonperforming loan ratio as the industry’s
maximum and r@yum are 0.36 and 0.01 respectively. The nonperforming loan ratios of
NPF Microfinance (1.6%), AB Microfinance (3.4%) and Asha Microfinance (4.2%) fall below
the @97% limit. Microfinance banks with the highest nonperforming loan above the 5%
are LAPO Microfinance (31.2%), ACCION Microfinance (14.3%), BAOBAB Microfinance
(8.4%), LA FAYETTE Microfinance (8%), and LETSHEGO Microfinance (6.2%)
respectively. As regards the capital adequacy ratio, its average ratio at 3.215 indicates that the

selected microfinance banks’ capital level is sufficient to absorb the firms’ losses and asset
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deficits. LETSHEGO Microfinance has the highest capital adequacy ratio, followed by LAPO,

ACCION, BAOBAB, ASHA, AB, NPF and LAFAYETTE respectively.

The mean of loan loss provision to deposit ratio for the selected banks is 0.17. It shows that a
considerable proportion of profit statement expenditure put to one side as an allowance for
uncollected credit advances to the banks total deposits. LETSHEGO Microﬁnan%las the
highest average ratio of loan loss provision to total deposit at 0.77.8, t@AOBAB
Microfinance (0.18), ACCION Microfinance (0.165), ASHA Microﬁ%e\ ‘116), LAPO
Microfinance (0.104), NPF Microfinance (0.014), AB Miqrq& ee (0.010), and LA
FAYETTE Microfinance (0.008) correspondingly. 6&%\

As for asset quality ratio and leverage ratio, their a e@re 26.32 and 1.144 respectively.
The average ratio of non-performing assets to total capital investment denotes a sizeable credit

S

risk associated with the banks’ loan and (nvégi

the highest mean of asset quality ra{,’b' NPF Microfinance (72.168), followed by ASHA

t portfolios. The Microfinance Bank with

Microfinance (51.458), AB M@’ICG (34.044), LETSHEGO Microfinance (17.718), LA
FAYETTE Microfinance @8), BAOBAB Microfinance (12.132), ACCION Microfinance
(7.288), and LAPO(Micrefinance (3.256) respectively. The leverage ratio average of 1.14
shows a low V@é ratio as it falls below the CBN’s minimum ratio of 4.0% and 5.0% for
banks. Co%%'g the mean of the selected firms, Microfinance Bank that has the upper most
average LA FAYETTE (3.20), followed by NPF Microfinance (2.114), BAOBAB
Microfinance (1.122), AB Microfinance (0.930), ASHA Microfinance (0.766), ACCION
Microfinance (0.678), LAPO Microfinance (0.246), and LETSHEGO Microfinance (0.094)

respectively.

120



With reference to the series variability in Table 4.1, capital adequacy ratio and asset quality
ratio are largely dispersed across banks in the industry over the periods which indicate high
level of difference in capital adequacy ratio and asset quality ratio among the member banks.
Further, the descriptive statistics showed that all the variables of credit risk management
practices are skewed to the right. Moreover, capital adequacy ratio, loan loss provision to
deposit ratio and assets quality ratio are leptokurtic and the remaining indices %&orming
loan ratio, and leverage ratio) are platykurtic. Inflation rate of the Nigeri’é:. %t an average

of 13.78% between 2016 and 2020. The Skewness and Kurtosis stati 'cs.3 showed that inflation

QS
&

Equally, the summary statistics of the controlling V.’:ll‘i&@ are reported in Table 4.1. The

skewed towards the right path with a flat surface.

average credit ceiling of the selected firms is N26. Xmillion with maximum of N75 million
and minimum of N10 million correspondi .lﬁfor credit types, acceptable collateral and
credit procedure, their average numbers, are 2.63, 1.75 and 2.13 times respectively. The
maximum numbers of credit . ez,;acceptable collaterals and credit procedures of these

selected banks are 3, 2 an t&gnes while their minimums are 2, 0 and 1 correspondingly.

Concerning the ske@%ﬂts, it indicates that credit types and acceptable collateral are

negatively skewed\ while credit procedures skewed rightward. Likewise, the Kurtosis
confirmed tﬂ%e series are not normally distributed as credit types and credit procedures

have @\rface (platykurtic) while acceptable collateral is highly peaked (leptokurtic).
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The time-series plots of indicators of the 8 selected Microfinance Banks’ performance are
presented in Figures 4.1 and 4.2. Specifically, Figure 4.1 shows the trend movement of return
on assets, return on equity and net profit margin, whereas Figure 4.2 reveals the flowchart of
client base and operating income. The time-series plots of return on assets, return on equity
and net profit margin flow in a similar manner for ACCION, ASHA, BAOBAB, LA
FAYETTE and LAPO Microfinance banks. The series movement in ACCIO]\g@broﬁnance
grew from 2016 to 2017, but dropped in 2018, steeped during 2019 a u’%@irastically in
2020. ASHA Microfinance’s series slopes upwards through the .ﬁrs hr%e years (2016-2018),
afterward, slide downward for the remaining periods. As for B % it slides down for the
initial periods and steeps through except return of apv\&&z)fhe trends of LA FAYETTE
dripped within 2016-2018, later streams upward@ and decline in 2020. Net interest
margin and return on assets of LAPO Miirié@ce increase from 2016 to 2017 while the

bank’s return on equity slightly decrea%' e two periods. From 2017 to 2018, ROE and

ROA marginally increase whereas @h‘[erest margin falls for the periods. The three series

slide up in 2019 but fall do@%ﬁo. The trend movements of LETSHEGO, NPF and AB
e

Microfinance banks @@ |
&
QQ
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In Figure 4.2, it was observed that client base and operating income slope upward for the
periods in LAPO, NPF, AB and ASHA Microfinance Banks. The operating income of
ACCION Microfinance slopes through the period until 2019 when it dropped. Likewise, the
bank’s client base has the same trend movement with the exception of a decline between 2017
and 2018. LA FAYETTE has the trend of both client base and operating income slope upward
except for a decline recorded in 2017-2018 and 2019-2020 in the latter. Also,@\wo series
trend upward for BAOBAB Microfinance but they dropped in 2016-201 . %19-2020 for
operating income and client base respectively. As for LETSHEGO WMicrofinance, both
variables drastically move upward from the first period to 2019'&@‘mpped in 2020.

Figure 4.3 presents the trend analysis of non-performin. @%apital adequacy ratio and loan
loss provision to deposit ratio, whereas Figure 4.4 shows assets quality ratio and leverage ratio
respectively. Non-performing loan, capita Y ratio and loan loss provision to deposit
ratio sloped downward for LETSHEGOMicrofinance. The trend movement is also similar for
AB Microfinance except for the( er%d(g019-2020 which shows otherwise for non-performing
loan ratio and loan loss pr: 'siqn to deposit ratio. As regards the remaining microfinance
banks, their trend sl@@%ﬁntly for the periods understudied (Figure 4.3). Concerning the
trend of levera, e%{w, an upward trend was observed in ACCION, LAPO, LETSHEGO, NPF,
and AB M‘iénance Banks, whereas the series trend in a zigzag manner in ASHA,
BAO and LA FAYETTE Microfinance banks. Assets quality ratio of ASHA, LA
FAYETTE and AB Microfinance Banks dips from 2016 to 2017, later rises till 2019 and
drops in 2020. NPF’s assets quality ratio slopes negatively for the first three periods, plunges

upward within 2018-2019, then dips down in 2020. The trend movement of assets quality ratio
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in ACCION, BAOBAB, LAPO, and LETSHEGO Microfinance

manner all through the periods.

Banks moves in a trend-like
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4.2 Test of Hypotheses

In this section, the research study presents the empirical results in regards to the set objectives
in the following five sub-sections. Prior to the findings of the stated objectives, pre-estimation
test such as correlation analysis for the detection of multi collinearity problem, and Hausman
tests to decide the appropriate estimation test results between panel fixed effects ‘ﬁl panel

random effects were carried out. The outcomes are presented in the following s@ctions.

4.2.1 Analysis of the First Hypothesis ‘@

This sub-section reports the empirical results relating to the relatib@p?nong non-performing

loan ratio and Microfinance Banks performance in Nigeria. 6&

4.2.1.1 Correlation Analysis and Scatter Plots @6\

Table 4.3 presents the partial correlations @gcients of the variables relating to the
relationship among non-performing loaﬁg—and Microfinance banks performance in Nigeria.
The coefficient of correlation resu@bws that non-performing loan has negative level of
association with Microfinanc B:n s’ performance indices (such as return on assets, return on
equity, client base a d@’@&g income) except net interest margin which has a positive
correlation coeffici rg pictorial view of the correlation coefficients is depicted in the scatter
graph of the’%ﬂ%les in Figures 4.5a-4.5e. Concerning the main explanatory variables, the

direc ‘%‘ ship found between non-performing loan ratio and capital adequacy is weak with

a correlation coefficient of 0.0196.
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Table 4.3: Correlation Matrix

roe Nim chb oi Nplr ca cc cmy tct acl pcs
roa 03199 0.0471 -0.0545 -0.0044 -0.0570 0.0616 0.0222 0.0827 -0.1046 0.1537 0.0758
roe 1 -0.2689 0.1105 0.6168 -0.2548 -0.1676 0.0765 -0.3028 0.2026 -0.2669 0.5542
nim 1 -0.1092 -0.3269 0.3341 -0.2136 0.4716 0.4072 0.2130 0.4195 -0.2081
Cbh 1 -0.0689 -0.0553 -0.2814 -0.0081 -0.6717 -0.1;{& 0.2627 0.4574
Oi 1 -0.3451 -0.2646 -0.1439 -0.4397 6 -0.6135 0.5126
nplr 1 0.0196 -0.0154 0.2 0.5041 0.2259 0.1318
ca 1 -0.3150@@9 03116 0.1184 -0.3234
cc é&% 0.2167 0.4905 0.3572 -0.0164
cmy & 1 -0.0678 0.4888 -0.6320
tct Q 1 -0.2936  0.3815
acl C@ 1 -0.3573

operating income; nplr - non performin

.y,

ratio; ca - capital adequacy ratio; cc - credit ceiling;

A
Note: roa - return on assets; roe - return g@qulty; nim - net interest margin; cb - client base; oi -

cmy - credit maturity; tct — type
Source: Author’s computation (202
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Concerning the Microfinance Bank performance variables, return on assets and return on
equity are positively correlated with a weak correlation coefficient of 0.3199. The correlation
matrix shows that return on asset has positive correlation with net interest margin but
negatively correlated with client base and operating income. Quite the opposite, return on
equity is indirectly correlated with net interest margin but directly associated with client base
and operating income. A negative correlation was found between net intere%g\mrgin and
operating income as well as client base. The correlation coefficients o \ '%nance Banks
performance and other controlling variables are presented in Table 4.3. The correlation matrix
table also shows the correlation coefficients among thes @Ser controlling factors of
Microfinance Banks performance indices at different mq@%&es and degrees. The values of
the correlation coefficients revealed the absenc@ti collinearity problem. Thus, the
problem of multi collinearity is avoided in ﬂ@{@girical analysis. Nonetheless, the results of
the correlation coefficients are just“\prélminary analyses that are being put through

confirmation in the next sub-s@cbfter considering other determinants of Microfinance

Banks performance.

.\
4.2.1.2 Regression A@Qpr the First Hypothesis

The panel ﬁ§ random effects’ methods were employed in estimating the panel
0

regression@

credit céiling, credit maturity, type of credit, acceptable collaterals, and procedure for credits.

Is that examined the effects of non-performing loan, other factors such as

Also, five forms of estimated panel regression models were reported following the indicators
of Microfinance Banks performance. The first and second augmented model regresses return
on assets and return on equity on non-performing loan ratio and other control variables (credit

ceiling, credit maturity, credit types, acceptable collateral and credit procedures)
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correspondingly. The third, fourth and fifth models regress net interest margin, client base and
operating income on non-performing loan ratio and other control variables (credit ceiling,

credit maturity, credit types, acceptable collateral and credit procedures) respectively.

More so, the estimated coefficients between the fixed and random effects’ models were
compared using the Hausman test with the null hypothesis “random effects are_ uncorrelated
with the explanatory variables”. The Hausman test results presented in Te:ble %&}/eals that
we do reject the null hypotheses for the return on assets and net intere m=tmodels at 5%
significance levels based on the calculated Chi-Square values. T}}e@bﬁxed effects is found
to be appropriate for return on assets and return on equi@mdels. However, the null
hypothesis of the Hausman tests for return on equity, cli.e@ase and operating income models
were not rejected at 5% significance level. The panel random effect is found to be appropriate
for return on assets and return on equity .% us, both fixed and random effects method
were found to be consistent and efficient for the achieving the stated objective of this sub-

| o
section. %
N

4.2.1.3 Test of Hypothesis (Ho1)

Research Objectiver‘o examine the effect of non-performing loan ratio on Microfinance

Banks perfo %

Rese @estion 1: What effect does non-performing loan ratio have on Microfinance

Banks performance?

Research Hypothesis 1: Non-performing loan ratio have no significant effect on the

Microfinance Banks performance.
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Table 4.4:  Panel Results of Non-Performing Loan Ratio and Microfinance Bank
Performance
Dependent Variable: Microfinance Banks’ Performance
Variables Return on Retlll‘l.l on Net Inte.rest Client Base Operating
Assets Equity Margin Income
1 2 3 4 % 5
I\l;(:tli':erformmg Loan -0.121 20.311 %% -0.217 -0%& -0.142
(0.101) (0.099) (1.438) . '&98) (0.119)
. \%w
Credit Ceiling 1.0155%** 0.199%x** 1.6 -0.586%*** 0.269%**
(0.2492) (0.066) @%) (0.065) (0.079)
Credit Maturity 0.153 0.035 ’ »$ 1.306 -0.1071%*** 0.045
(0.194) (0.023QQ (2.767) (0.023) (0.028)
Type of Credit -4.2275%%* 0.52 -5.21596* 2.737x** -1.014
(1.92399) { “5@ (2.7485) (0.533) (0.645)
Acceptable Collateral -7.395%*x* C;DQ\.653 -0.1130%** 0.586%** -0.211%%*
(1.904) '6: (0.041) (0.0272) (0.040) (0.049)
Procedure for Credits 1.5496 Q) 0.706%*** -0.9209 1.460%** 0.794%**
(1.01 (0.170) (1.4540) (0.168) (0.203)
Constant -16:2Q I3 *** -4.382%** -26.2999%** 16.521%** 3.746%**
~ (\NR.9787) (1.018) (5.6839) (1.009) (1.221)
Within R-squared 0.480 0.1040 0.679 0.4329 0.4128
F-Statistics 6\» 3.4]%* - 17.76%** - -
Prob.(F-stat)‘% (0.0106) - (0.000) - -
Wald T Q - 56.67%%* - 669.23%%% 84 52k
Prob.( Test) - (0.000) - (0.000) (0.000)
Hausman Test 14.38%%** 2.19 13.00%* 5.02 6.75
Prob. (Hausman Test) (0.0062) (0.7015) (0.0113) (0.2850) (0.1365)
Observations 40 40 40 40 40
Numbers of Firms 8 8 8 8 8

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),
5%(1.960) and 10%(1.645) respectively.

Source: Author’s computation (2022) Extract from STATA output.
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Interpretation

The Microfinance Banks performance models indicates that the coefficients of non-performing
loan ratio are negative across all the financial indicators of Microfinance Bank performance
(see Table 4.4). This suggests that non-performing loan ratio has negative effects on return on
assets, return on equity, net interest margin, client base and operating income meets&ring the
performance indicators of the selected Microfinance Banks in Nigeria. The si &}the non-
performing loan ratio were in tandem with a’priori expectation. H@@% probability
values of the t-statistics results of non-performing loan ratio wa}s@sjgniﬁcan‘[ statistically
for return on equity and client base at 5% level, whereas t}&&z}ﬁcients are not significant

under return on assets, net interest margin and operatiﬁ@come models at the conventional

level.

The financial implication is that as the rat"o o® loans overdue or in default for more than

90 days to the total amount of loans @ed falls, the microfinance firms recorded a rise in
return on equity and client baN&ectively. This means that improvement in this type of

credit quality guarantees ive and efficient usage of the Microfinance Banks’ equity to

generate profit. Simi@))'gn'

Microfinance @ In magnitude terms, it suggests that a 10% decrease in the non-

quality of credit assures a stable and dependable client base for

performing@a ratio will enhance Microfinance Banks performance measured by return on

equity and client base by 3.11% and 2.13% respectively.

Further, this finding is also experienced when return on assets, net interest margin and
operating income are used as measures of financial performance, although the parameters of
non-performing loan ratio are not statistically confirmed. It therefore implies that a good

quality of credit by ensuring low non-performing loan to total loans granted has the ability of
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making sure an efficient and effective use of Microfinance Banks’ assets to generate more
profits for the industry. Also, with low non-performing loan ratio, the selected Microfinance
Banks’ business activities are profitable as well as the operating income. The non-performing
loan ratio coefficients in models 1, 3, and 5 shows that Microfinance Banks performance
measured by return on assets, net interest margin and operating income increases

correspondingly by 1.21%, 2.17% and 1.42% due to a 10% fall in the non- g@ming loan

%\%

As for the other control variables, the parameters of credit ceiling ositive and statistically
significant at 5% in return on assets, return on equity, n%&%est margin and operating
income models but negative and significant at 5% in c % base model. It implies that high
credit ceiling have significant impact on ﬁnancia@ormance of the selected Microfinance
Banks in Nigeria. Likewise, the study r .®t numbers of credit procedures tends to
improve Microfinance Banks performahce indicators except net interest margin that was
impacted negatively. The statis%%gniﬁcance of credit procedures was confirmed in return
on equity, client base and o aﬁpg income models at 5% level. It was further observed from
the result that as thcj@%: of acceptable collateral falls, Microfinance Bank performance
series such as re@ on assets, return on equity, net interest margin and operating income
increases. I‘tﬁgests that collateral credit system has a strong tie with the financial
perfo@e of Microfinance Banks in Nigeria. However, acceptable collateral positively
impacted on client base for the periods understudy. Also, the indirect impact of acceptable
collateral on return on equity is not statically established. The estimation result of credit types
is similar to the outcomes of the acceptable collateral except its positive coefficients in return

on equity model. Thus, lesser types of credit enhances Microfinance Banks performance
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indices like return on assets, net interest margins and operating income. Notably, credit types
have a direct and significant relationship with client base. This means that these banks increase
their client base by providing varieties of credits for prospective customers to choose from. As
for credit maturity, the estimation outcome shows that the selected Microfinance Banks
improve their financial performance (such as return on assets, return on equity, net interest

margin and operating income) as they extend the maturity periods of financial %@ given to
customers, albeit the coefficients are not statistically significant are 5%. E‘\QO

In addition, the degree of variation in return on assets, return qn@yg net interest margin,
client base and operating income explained by non-perfomi%ﬁa}ratio, credit ceiling, credit
maturity, credit types, acceptable collateral, and credit %@ures are indicated in the adjusted
within R-squared values which are are relatively@rate. With both F-statistics and Wald
test, the statistics suggest that the ove il %ts of non-performing loan on financial

performance of Microfinance Banks %sured by return on assets, return on equity, net

interest margin, client base an op%}mg income were significant at 5% as their probability

values are less than 0.05. %.\

Decision: The statist@l)%n icance of this model indicates that the study cannot accept the

null hypotheség' 1§ model hence the study accepted the alternate hypothesis which says that
n

non-perfm@'

NigeriatmMicrofinance Banks. This result is consistent with a’priori expectation of this model.

loan have significant effect on the financial performance of the selected

Thus, this study have achieved the objective of this model, answered the question as well as

tested the related hypothesis.

4.2.2 Analysis of the Second Hypothesis
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This sub-section reports the empirical results relating to the relationship among capital

adequacy and Microfinance Banks performance in Nigeria.

4.2.2.1 Correlation Analysis and Scatter Plots

Table 4.5 presents the partial correlation coefficients of the wvariables rel% to the
relationship among capital adequacy and Microfinance Banks performa 'Q%\Iigeria. The
coefficient of correlation result shows that capital adequacy ratio is positiyely correlated with
return on assets but negatively associated with return on equi \wt.mterest margin, client
base and operating income. Likewise, the scatter chart in&@s 4.6a-4.6e shows a graphical
outlook of the coefficient of correlation of the li ween capital adequacy ratio and
Microfinance Banks performance. Concernin e main explanatory variables, the direct

relationship found between non-performi@ ratio and capital adequacy is weak with a

correlation coefficient of 0.0196. (b‘
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Table 4.5: Correlation Matrix

Roe nim chb oi nplr ca cc Cmy tct acl pcs
roa 03199 00471 -0.0545 -0.0044 -0.0570 0.0616 0.0222 0.0827 -0.1046 0.1537 0.0758
roe 1 -02689 0.1105 0.6168 -0.2548 -0.1676 0.0765 -0.3028 02026 -0.2669 0.5542
nim I 01092 -0.3269 03341 -02136 04716 04072 02130 0.4195 -0.2081
Ch I -0.0689 -0.0553 -0.2814 -0.0081 -0.6717 -0.1% 02627 0.4574
Oi 1 03451 -0.2646 -0.1439 -0.4397 6 -0.6135 0.5126
nplr 1 00196 -0.0154 0.2 05041 02259 0.1318
Ca 1 -0.3150@@9 03116 0.1184 -0.3234
Ce @&% 02167 04905 03572 -0.0164
Cmy .@ | -0.0678 04888 -0.6320
Tet Q 1 02936 0.3815
Acl C:\\% 1 03573

.y,

Note: roa - return on assets; roe - return gmequity; nim - net interest margin; cb - client base; oi -
operating income; nplr - non performin ratio; ca - capital adequacy ratio; cc - credit ceiling;
cmy - credit maturity; tct — type o cre% cl — acceptable collaterals; pc - procedure for credits.
Source: Author’s computation (205%\)
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Concerning the Microfinance Bank performance variables, return on assets and return on
equity are positively correlated with a weak correlation coefficient of 0.3199. The correlation
matrix shows that return on asset has positive correlation with net interest margin but
negatively correlated with client base and operating income. Quite the opposite, return on
equity is indirectly correlated with net interest margin but directly associated with client base
and operating income. A negative correlation was found between net intere%g\mrgin and
operating income as well as client base. The correlation coefficients o \ '%nance Banks
performance and other controlling variables are presented in Table 4.4. The correlation matrix
table also shows the correlation coefficients among thes @Ser controlling factors of
Microfinance Banks performance indices at different mq@%&es and degrees. The values of
the correlation coefficients revealed the absenc@ti collinearity problem. Thus, the
problem of multi collinearity is avoided in ﬂ@{@girical analysis. Nonetheless, the results of
the correlation coefficients are just“\prélminary analyses that are being put through

confirmation in the next sub-s@cbfter considering other determinants of Microfinance

Banks performance.

'\
4.2.2.2 Regression A@Qpr the Second Hypothesis

The panel ﬁ§ random effects’ methods were employed in estimating the panel
odels

regression@

ceiling, ‘ercdit maturity, type of credit, acceptable collaterals, and procedure for credits. Also,

that examined the effects of capital adequacy, other factors such as credit

five forms of estimated panel regression models were reported following the indicators of
Microfinance Banks performance. The first and second augmented model regresses return on
assets and return on equity on capital adequacy ratio and other control variables (credit ceiling,

credit maturity, credit types, acceptable collateral and credit procedures) correspondingly. The
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third, fourth and fifth models regress net interest margin, client base and operating income on
capital adequacy ratio and other control variables (credit ceiling, credit maturity, credit types,

acceptable collateral and credit procedures) respectively.

More so, the estimated coefficients between the fixed and random effects’ models were
compared using the Hausman test with the null hypothesis “random effects are_ uncorrelated
with the explanatory variables”. The Hausman test results presented in Te:ble @&}/eals that
we do reject the null hypotheses for the return on assets and net intere m=tmodels at 5%
significance levels based on the calculated Chi-Square values. T}}e@hﬁxed effects is found
to be appropriate for return on assets and return on equi@mdels. However, the null
hypothesis of the Hausman tests for return on equity, cli.e@ase and operating income models
were not rejected at 5% significance level. The panel random effect is found to be appropriate

for return on assets and return on equity .% us, both fixed and random effects method

were found to be consistent and efficient for the achieving the stated objective of this sub-
section. \g:b‘

4.2.2.3 Test of Hypothesis (Ho2)

Research Objectiverq' o identify effect of capital adequacy on Microfinance Banks

performance Q

Rese Qlestion 2: What is the effect of capital adequacy on Microfinance Banks

performance?

Research Hypothesis 2: Capital adequacy have no significant effect on Microfinance Banks

performance.
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Table 4.6:  Panel Results of Capital Adequacy and Microfinance Bank Performance
Dependent Variable: Microfinance Banks’ Performance
Variables Return on Retlll‘l.l on Net Inte.rest Client Base Operating
Assets Equity Margin Income
1 2 3 4 5
Capital Adequacy Ratio 0.244* 0.228%** 0.6536%** -0. @ 0.043
(0.128) (0.060) (0.1828) 60) (0.072)
Credit Ceiling 1.0155%** 0.199%x** 1.6528*** S86%H* 0.269%**
(0.2492) (0.066) (0.%56Q&.3 (0.065) (0.079)
Credit Maturity 0.153 0.035 1 -0.1071%*** 0.045
(0.194) (0.023) ﬁ%’ (0.023) (0.028)
Type of Credit -4.2275%%* 0.525 Q 21596* 2.737x** -1.014
(1.92399) (0.53%*6\ (2.7485) (0.533) (0.645)
Acceptable Collateral -7.395%%* -0.053 -0.1130%** 0.586*** -0.211%%*
(1.904) (On (0.0272) (0.040) (0.049)
Procedure for Credits 1.5496 0.706*** -0.9209 1.460%** 0.794%**
(1.0178) (0.170) (1.4540) (0.168) (0.203)
Constant -16.2013* -4.382%** -26.2999%*** 16.521%%* 3.746%**
(3.9’&2} (1.018) (5.6839) (1.009) (1.221)
Within R-squared %&Q’ 0.1040 0.679 0.4329 0.4128
F-Statistics Ad ** - 17.76%** - -
Prob.(F-stat) C)Q%OI%) - (0.000) - -
Wald Test Xo - 56.67%%% - 669.23%+* 84, 50%%x
Prob.(Wald Q - (0.000) - (0.000) (0.000)
Hausman '@t 14.38%%** 2.19 13.00%** 5.02 6.75
Prob.man Test) (0.0062) (0.7015) (0.0113) (0.2850) (0.1365)
Observations 40 40 40 40 40
Numbers of Firms 8 8 8 8 8

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),

5%(1.960) and 10%(1.645) respectively.

Source: Author’s computation (2022) Extract from STATA output.
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Interpretation

Table 4.6 shows that the parameter estimates of capital adequacy ratio are positive across all
the Microfinance Banks performance indicators except client base which reportedly has a
negative coefficient. It implies that capital adequacy ratio has direct impacts on return on
assets, return on equity, net interest margin, and operating income measuring the, pesformance
indicators of the selected Microfinance Banks in Nigeria. The signs of the c@l adequacy
ratio coefficients were in tandem with a’priori expectation. However, @a is adversely

affected by capital adequacy ratio of the selected Microfinance B.aq@n

AS

It is imperative to note that the probability values of the t-st% results of capital adequacy
X

ratio was statistically significant in return on equ:'t @a interest margin, and client base

models at 5% level, in return on assets at 10%, % s the coefficient was not significant in

operating income model at the conventioa@ hus, as the ratio of tier 1 and tier 2 to the
risk weighted assets increases, micro?@ﬁe firms record a rise in return in assets, return in
equity, net interest margin and ﬂp{%ﬂg income respectively. This means that improvement in

this type of credit quality s meant to safeguard shareholders’ funds and reserves against
risky assets warrant(e?fe and efficient usage of the equity capital and assets to generate
profit. Simila ,@-’ credit quality assures a steady and reliable profitable business activities
and opera@ income for the Microfinance Banks. This indicates low dependence of these
micro@ce banks on external funding for investment purposes. High preference of these

banks on internal funds for asset growth leads to greater profitability and operating income as

they continuously increase their capital adequacy ratio.

In magnitude terms, it suggests that a 10% increase in the capital adequacy ratio will enhance

Microfinance Banks performance measured by return on asset, return on equity, net interest
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margin and operating income by 2.44%, 2.28%, 6.54% and 0.43% respectively. Further, the
finding shows that higher capital adequacy ratio tends to lower client base of the selected
banks. It therefore means that this form of credit quality that assure profitability of these
Microfinance Banks activities to a large extent failed to sustain the bank’s client base. The
capital adequacy ratio coefficient in model 4 shows that Microfinance Banks performance

measured by client base decreases by 6.21% to a 10% rise in the capital adequa%@x’o.

As for the other control variables, the parameters of credit ceiling are p@?gd statistically
significant at 5% in return on assets, return on equity, net in margin and operating
income models but negative and significant at 5% in client b&gg\model. It implies that high
credit ceiling have significant impact on financial perf.os@nzc)e of the selected Microfinance
Banks in Nigeria. Likewise, the study reveals thgumbers of credit procedures tends to
improve Microfinance Banks performancc.-)i%'w ors except net interest margin that was
impacted negatively. The statistical significance of credit procedures was confirmed in return
on equity, client base and oper ing%come models at 5% level. It was further observed from
the result that as the numb Qf; acceptable collateral falls, Microfinance Bank performance
series such as retu @%{s, return on equity, net interest margin and operating income
increases. It u%sjs that collateral credit system has a strong tie with the financial
performance icrofinance Banks in Nigeria. However, acceptable collateral positively
impac@)n client base for the periods understudy. Also, the indirect impact of acceptable
collateral on return on equity is not statically established. The estimation result of credit types
is similar to the outcomes of the acceptable collateral except its positive coefficients in return
on equity model. Thus, lesser types of credit enhances Microfinance Banks performance

indices like return on assets, net interest margins and operating income. Notably, credit types
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have a direct and significant relationship with client base. This means that these banks increase
their client base by providing varieties of credits for prospective customers to choose from. As
for credit maturity, the estimation outcome shows that the selected Microfinance Banks
improve their financial performance (such as return on assets, return on equity, net interest

margin and operating income) as they extend the maturity periods of financial credits given to

customers, albeit the coefficients are not statistically significant are 5%. @Q
In addition, the degree of variation in return on assets, return on equi Qggerest margin,
client base and operating income explained by non-performing ratio, capital adequacy

ratio, credit ceiling, credit maturity, credit types, acceptable Q?@eral and credit procedures
are indicated in the adjusted within R-squared values I@are are relatively moderate. With
both F-statistics and Wald test, the statistics sugg@t the overall effects of non-performing
loan and capital adequacy on financial per .ns@,of Microfinance Banks measured by return
on assets, return on equity, net interé' margin, client base and operating income were

significant at 5% as their proba% ‘}es are less than 0.05.

Decision: The statistical si cince of this model indicates that the study cannot accept the
null hypothesis of th@el ence the study accepted the alternate hypothesis which says that
capital adequ @ significant effect on the financial performance of the selected Nigerian
Microﬁnalﬁ nks. This result is consistent with a’priori expectation of this model. Thus,
this s@have achieved the objective of this model, answered the question as well as tested

the related hypothesis.
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4.2.3 Analysis of the Third Hypothesis

This sub-section reports the empirical results relating to the relationship between loan loss

provision to deposit ratio and Microfinance Banks performance in Nigeria.
4.2.3.1 Correlation Analysis and Scatter Plots

The partial correlation coefficients of the financial indicators involving the @onship
between loan loss provision to deposit ratio and Microfinance Banks perfi n@%are reported
in Table 4.7. The correlation result indicates that loan loss provlis to deposit ratio
negatively correlate with Microfinance Banks’ performance in &wr 1.e. return on assets,
return on equity, net interest margin, client base and (&@&lg income. It implies that a

negative level of association exist between I%Q;s\ provision to deposit ratio and

Microfinance Bank performance. \%

Equally, the findings are similar to th de,dOIl derived from the scatter plots of loan loss
provision to deposit ratio and Micr(@ice Bank performance variables with the exception of
loan loss provision to depositw and return on assets which showed an upward slope.
"
er ch

Figures 4.7a-4.7¢ show @

ratio and MicroﬁnQd ank performance indicators. It is also imperative to note that a direct

arts of the nexus between loan loss provision to deposit

level of as&‘%ﬁ& was found between loan loss provisions to deposit ratio is negatively
relate Qdit ceiling, types of credit, and procedures for credits while directly associated

with credit maturity and numbers of acceptable collaterals.
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Table 4.7: Correlation Matrix

roe nim chb oi lIpdr cc cmy tct acl pcs
roa 0.3199 0.0471 -0.0545 -0.0044 -0.0938 0.0222 0.0827 -0.1046 0.1537 0.0758
roe 1 -0.2689 0.1105 0.6168 -0.0163 0.0765 -0.3028 0.2026 -0.2669 0.5542
nim 1 -0.1092 -0.3269 -0.3559 0.4716 0.4072 0.2130 0.4195 -0.2081
cb 1 -0.0689 -0.2158 -0.0081 -0.6717 -0.1 @0.2627 0.4574
oi 1 -0.1480 -0.1439 -0.4397 %{)6 -0.6135 0.5126
llpdr 1 -0.2179 0.17 -0.2310 0.0660 -0.2153
cc | ‘@%ﬁ 0.4905 0.3572 -0.0164
cmy A@'&% 1 -0.0678 0.4888 -0.7320
tct 1 -0.2936 0.3815
acl QQ 1 -0.3573

2\

Note: roa - return on assets; roe - return on %ﬂﬁn - net interest margin; cb - client base; oi -
operating income; llpdr - loan loss provision t@ deposit ratio; cc - credit ceiling; cmy - credit maturity;
tct — type of credit; acl — acceptable collat%’; pc - procedure for credits.

Source: Author’s computation (2022). (b‘
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With reference to the Microfinance Bank performance indicators, the correlation matrix
showed that the positive correlation between return on assets and return on equity is weak as
the correlation coefficient stands at 0.3199. Also, the correlation matrix shows that return on
asset is positively correlated with net interest margin whereas its level of association with
client base and operating income is negative. (b

In contrast, return on equity is negatively related with net interest margin@positively
associated with client base and operating income. Further, a neg@c elation was
established between net interest margin and operating income&uﬂing client base and
operating income. Table 4.7 also presents the correlation coe@ts of Microfinance Banks
performance and other controlling variables. The correléti@mgﬁltrix also shows the correlation
coefficients among these other controlling factors @croﬁnance Banks performance indices
at different magnitudes and degrees. It is i .p@ to note that these correlation coefficients
indicate the absence of multicollinearit rcﬁ'em which is avoided in the empirical analysis.

Nevertheless, the results of the cor%()kon coefficients are just preliminary analyses that are

being put through confirmati lq the next sub-section after considering other determinants of

Microfinance Banks @)@’%nce.

4.2.3.2 Regre '@alysis for the Third Hypothesis

In this, (@1, this study employed the fixed and random effects’ methods to estimate the
panel regression models that examined the effect of loan loss provision to deposit ratio, other
factors such as credit ceiling, credit maturity, type of credit, acceptable collaterals, and
procedure for credits on microfinance banks performance. As well, the section also reported
five forms of estimated panel regression models relating to microfinance banks performance

series. The augmented models that incorporates Microfinance Banks performance effects
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(using return on assets and return on equity) of loan loss provision to deposit ratio and other
control variables (credit ceiling, credit maturity, type of credit, acceptable collaterals, and
procedure for credits) are reported in Models 1 and 2. The third, fourth and fifth models
capture the other measures of Microfinance Banks performance that is the net interest margin,
client base and operating income models respectively. %

In addition, the estimated coefficients between the fixed and random effects dels were
compared using the Hausman test with the null hypothesis “random e%}\a uncorrelated
with the explanatory variables”. The study found that the Haumﬁes’g results presented in
Table 4.7 reject the null hypotheses for the return on assets an@ interest margin models at
5% significance levels based on the calculated Chi-S u@n values. The panel fixed effects
estimator is appropriate for return on assets and net@est margin models. On the other hand,
the null hypothesis of the Hausman tes ff%ﬁﬁ:m on equity, client base and operating
income models were not rejected at S‘Mgniﬁcance level, indicating the appropriateness of

panel random effects estimato B% fixed and random effects model were found to be

consistent and efficient for thi Sb\b -section.

4.2.3.3 Test of Hyp@l}h ree (Ho3)

Research O @ Three: To investigate the the effect of relationship between loan loss

provisi @eposit ratio and Microfinance Banks performance.

Research Question Three: How does loan loss provision to deposit ratio affect Microfinance

Banks performance?

Hypothesis Three: Loan loss provision to deposit ratio have no significant effect on the

Microfinance Banks performance.
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Table 4.8: Panel Results of Loan Loss Provision to Deposit Ratio and Microfinance Bank

Performance

Dependent Variable: Microfinance Banks’ Performance

. Return on Return on Net Interest Client Operating
Variables . .
Assets Equity Margin Base Income
1 2 3 4 5
Loan Loss Provision to Deposit Ratio -0.117%** -0.037* -1.553%** 0.028%** 0.038
(0.026) (0.019) (0.451) ((9 0 (0.034)
Credit Ceiling 6.5825%**  (.342%**  1]1.355]1%** 0.322%**
(2.0611) (0.051) (3 6357).° Q§486) (0.067)
Credit Maturity 0.022 0.002 035%* 0.041
(0.160) (0.078) (2%4)\ (0.017) (0.026)
Type of Credit -2.7679* -0.066 0.976%**  -1.775%**
(1.5363) (1.297) é .7099) (0.309) (0.398)
Acceptable Collateral -4, 127** -0.60 -0.6483%* 0.404*  -0.258***
(1.560) A@ (0.2751) (0.240) (0.039)
Procedure for Credits 0.6553 % o -2.0934 1.956  0.749%**
(0.832.1)\%(0.230) (1.4678) (1.443) (0.194)
Constant -10.4 61’:NS -0.307 -17.8675%**  11.582%  4.138%**
( 28 (2.777) (5.7955) (6.601) (0.844)
Within R-squared Q) 0.636 0.2583 0.658 0.3746 0.4018
F-Statistics \) 8.96% %+ . 10,04 ; -
Prob.(F-stat) %,’ (0.0000) - (0.0000) - -
Wald Test Q 43 47%k - 35.81%%%  86.42%%*
Prob.(Wald Test) Q)Q - (0.0000) - (0.0000)  (0.0000)
Hausman Test 0.24 % 4.95 17.22%** 6.84 6.97
Prob. (Hausman@@ (0.0000)  (0.2929)  (0.0000)  (0.1445) (0.1374)
Observations 40 40 40 40 40
Number 9 8 8 8 8 8

Note: Stardard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),
5%(1.960) and 10%(1.645) respectively.
Source: Author’s computation (2022) Extract from STATA output.
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Interpretation

In Table 4.8, the estimated Microfinance Bank performance model revealed that the
coefficients of loan loss provision to deposit ratio are negative in models 1, 2, and 3 but
positive in models 4 and 5 respectively. It suggests that loan loss provision to deposit ratio has
negative effects on return on assets, return on equity and net interest margin meq&&ring the
performance indicators of the selected Microfinance Banks in Nigeria. The. loa@&}provision

ratio coefficients were not in tandem with a’priori expectations in moda@

Also, the probability values of the t-statistics results of loan loss-p\)Q%&l to deposit ratio was
significant statistically in return on assets, return on equity %@t interest margin models at
5% level. The financial profitability implication is that :@he ratio of loan loss provision to the
total deposit increases, the microfinance firms recotdéd a fall in return on assets, return on
equity and Net Interest Margin respectively. Thi ans that an increase in loan loss provision
as a ratio of total deposit affects the b@v ability to provide for other financial needs (such as
new assets) that are capable c&%rating profit for the industry. In magnitude terms, it
suggests that a 1% increase/initiie loan loss provision to deposit ratio will cause a decrease in

Microfinance Banks| pe ance measured by return on assets, return on equity and net

interest margi bé\.ﬂ%, 0.37% and 15.53% respectively.

Furthe @hm finding shows that loan loss provision to deposit ratio positively impacted on
client@ and operating income of the selected Microfinance Banks in Nigeria. Their t-
statistics values indicate that the direct impact of loan loss provision to deposit ratio on client
base is significant statistically at 5% level, while the positive impact of loan loss provision to
deposit ratio on operating income is not significant at 5% level. Thus, it means that loan loss

provision to total deposit assures a stable and dependable client base for Microfinance Banks.
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Also, with high loan loss provision to total deposit ratio, the selected Microfinance Banks have
a promising operating income. The loan loss provision to total deposit ratio parameters in
models 4 and 5 shows that Microfinance Banks performance measured by client base and
operating income increases by 0.28% and 0.38% correspondingly owing to a 10% increase in
the loan loss provision to total deposit ratio. Concerning the other explanatory variables, the
parameters of credit ceiling are positive and statistically significant at 5% in re@& assets,
return on equity, net interest margin and operating income mode .~Q$Omegative and
insignificant at 5% in client base model. This means that high credi c%ihng have significant
impact on financial performance indicators of the selected inance Banks in Nigeria
except client base. In the same way, the study reveal@@ numbers of credit procedures
improves Microfinance Banks performance indicam@l the exception of net interest margin

N

which was negatively impacted. The statisti ignificance of credit procedures was only
a income models at 5% level. Further, it was

confirmed in return on equity and op&
detected that as the numbers of a@ble collateral falls, Microfinance Bank performance

indicators like return on asi@%n‘n on equity, net interest margin and operating income
'\

increases. C)Q’Q

The results were é@stically established in return on assets, net interest margin and operating
income models_at 5%significance level. This therefore suggests that collateral credit system
has a@g tie with the financial performance of Microfinance Banks in Nigeria. As well, the
indirect impact of acceptable collateral on return on equity is not statistically ascertained. On
the contrary, acceptable collateral has positive and significant impact on client base for the
periods understudy at 0.1 critical level. The estimation finding of credit types is related to the

outcomes of the acceptable collateral. Thus, low number of credit types enhances
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Microfinance Banks performance indices such as return on assets, net interest margins and
operating income. In particular, credit types have a direct and significant impact on client base.
This means that the firms have higher chances of increasing their client base by providing
varieties of credits for prospective customers to choose from. Regarding credit maturity, the
estimation outcome shows that the selected Microfinance banks improve their finance

performance (such as return on assets, return on equity, net interest margin(.é@*operating

income) as they extend the maturity periods of financial credits given @ ers, although
not statistically significant at 5%. ‘% -

Additionally, the extent of variation in return on assets, retu S;éc;uity, net interest margin,
client base and operating income explained by loan loss @ision to total deposit ratio, credit
ceiling, credit maturity, credit types, acceptable cc@a, and credit procedures are presented
in the adjusted within R-squared values w '.@ latively moderate. This indicates that loan
loss provision to total deposit ratio and®ther explanatory variables were found to account for
about 63.68%, 25.83%, 65.8%,,%@ and 40.18% total variation in return on assets, return
on equity, net interest margi cl%ent base and operating income of the selected Microfinance
Banks between 201 @p With both F-statistics and Wald test, the statistics suggest that
the overall ef ec&ej loan loss provision to total deposit ratio on financial performance of
microfinance s measured by return on assets, return on equity, net interest margin, client

base @perating income were significant at 5% as their probability values are less than 0.05.

Decision: The statistical significance of this model indicates that the study cannot accept the
null hypothesis of this model hence the study accepted the alternate hypothesis which says that
loan loss provision to total deposit ratio have significant effect on the financial performance of

the selected Nigerian Microfinance Banks. This result is consistent with a’priori expectation of
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this model. Thus, this study have achieved the objective of this model, answered the question

as well as tested the related hypothesis.

4.2.4 Analysis of the Forth Hypothesis

In this sub-section, the empirical results concerning to the effect of assets quality ’a@pverage
ratio on Microfinance Banks performance in Nigeria is reported. . Q%
4.2.4.1 Correlation Analysis and Scatter Plots E:

: ‘%’3
Table 4.9 presents the partial correlation coefficients of t%(}‘a ables relating to the
relationship among assets quality, leverage ratio and. M&gﬁnance Banks performance in
Nigeria. The coefficient of correlation result show@ﬁets quality ratio has negative level

of association with return on assets and net i.n%b%margin, but was positively correlated with

return on equity, client base and operati%;dme.

Similarly, a pictorial view of th co@%on coefficients is depicted in the scatter graph of the
variables in Figures 4.8a-4.8 (%onceming leverage ratio, it had an indirect correlation with
return on assets, retu x@%ity and operating income but had a positive relationship with net
interest margin anH\c}ient base. Equally, the scatter chart in Figures 4.9a-4.9¢ shows a graphic
outlook of the, cOefficient of correlation of the links between leverage ratio and Microfinance
Bank@gormance indices. Pertaining to the main explanatory variables, the direct
relationship found between assets quality ratio and leverage is weak with a correlation
coefficient of 0.1879. Imperatively, the correlation table shows that assets quality ratio has an
indirect association with credit ceiling, credit maturity, type of credit, and acceptable

collaterals while directly related with credit procedures. Also, the correlation matrix revealed
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that leverage ratio is positively related to credit ceiling, types of credit, and numbers of

acceptable collaterals whilst indirectly associated with credit maturity and procedures for

credits.

Table 4.9: Correlation Matrix

Roe nim Ch oi aq Ir cc cmy t{\o) pcs
Roa 03199 0.0471 -0.0545 -0.0044 -0.1299 -0.3566 0.0222 0.0827 %046 0.1537 0.0758
Roe 1 -0.2689 0.1105 0.6168 0.1315 -0.3022 0.0765 - % 0.2026 -0.2669 0.5542
Nim 1 -0.1092 -0.3269 -0.2911 0.2810 0. 47]%\\) 72 0.2130 0.4195 -0.2081
Cb 1 -0.0689 0.3163  0.2209, &@ -0.6717 -0.1464 0.2627 0.4574
Oi 1 0.4521 -0 .1439  -0.4397 0.1906 -0.6135 0.5126
Agq L ‘&879 -0.3881 -0.4532 -0.3933 -0.3210 0.0439
Lr C-)\ 1 0.5704 -0.0321 0.0752 0.1412 -0.3088
cc (b"é' 1 0.2167 0.4905 0.3572 -0.0164
cmy \)% 1 -0.0678 0.4888 -0.6320
tet @" 1 -0.2936 0.3815
acl C)Q 1 -0.3573

Note: roa - reﬂxq ‘\dssets, roe - return on equity; nim - net interest margin; cb - client base; oi -
operating in - asset quality ratio; Ir - leverage ratio; cc - credit ceiling; cmy - credit maturity;

tet - type of credit; acl - acceptable collaterals; pc - procedure for credits.

Sourc%@"s computation (2022).
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With reference to the Microfinance Bank performance variables, return on assets and return on
equity are positively correlated with a weak correlation coefficient of 0.3199. The correlation
matrix shows that return on asset has direct correlation with net interest margin but negatively
correlated with client base and operating income. Quite the reverse, return on equity is
indirectly correlated with net interest margin but directly associated with client base and

operating income. A negative correlation was found between net interest ma@nd client

base as well as operating income. 'E\

Table 4.9 also present the correlation coefficients of Microfina a%mks performance and
other controlling variables. The correlation matrix table also sh{% the correlation coefficients
among these other controlling factors of Microfinance B&@ performance indices at different
magnitudes and degrees. The values of the correlation coefficients revealed the absence of
multicollinearity problem. Thus, the prob .A@lticollinearity is avoided in the empirical
analysis. Nevertheless, the results of thehcorrelation coefficients are just preliminary analyses
that are being put through c ﬁ&a‘g)n in the next sub-section after considering other

determinants of Microfinanc anjks performance.
4.2.4.2 Regression A@l)& %ﬁr the Forth Hypothesis

The panel %d random effects’ methods were employed in estimating the panel
regressi Qlodels that examined the effects of assets quality, leverage ratio, other
micro&ce firms’ factors (such as credit ceiling, credit maturity, credit types, acceptable
collateral and credit procedures) on Microfinance Bank performance measured by return on
assets, return on equity, net interest margin, client base and operating income. As well, five
forms of estimated panel regression models were estimated based on the different measures of

Microfinance Bank performance.
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The first and second augmented model regresses return on assets and return on equity on assets
qulity ratio, leverage ratio and other control variables (credit ceiling, credit maturity, credit
types, acceptable collateral and credit procedures) correspondingly. The third, fourth and fifth
models regress net interest margin, client base and operating income on assets quality ratio,
leverage ratio and other control variables (credit ceiling, credit maturity, credit types,

acceptable collateral and credit procedures) respectively. Q’)&\

As earlier stated in previous sub-sections, the estimated coefficients -%X?Qne fixed and

random effects’ models were compared using the Hausman ‘gesﬁ@h\ the null hypothesis
“random effects are uncorrelated with the explanatory VariabQ The Hausman test results
presented in Table 4.9 reveals that we do reject the nu ‘&theses for the return on assets
and net interest margin models at 5% significanceevels based on the calculated Chi-Square
values. The panel fixed effects is found t .en%pr priate for return on assets and net interest
margin models. However, the null hypo%siis of the Hausman tests for return on equity, client
base and operating income m el@ere not rejected at 5% significance level. The panel
random effect is found to b pgropriate for return on assets and net interest margin models.

As a result, both fi @ %mdom effects method were found to be consistent and efficient

for the achievi g@;‘[ated objective of this sub-section.
4.2.4.3 Test-of Hypothesis Forth (Ho4)

Researc; Objective Four: To evaluate effect of assets quality and leverage ratio on

Microfinance Banks performance.

Research Question Four: In what way does assets quality and leverage ratio affect

Microfinance Banks performance?
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Research Hypothesis Four: Assets quality and leverage ratio have no significant effect on the

Microfinance Banks performance.
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Table 4.10:

Panel Results of Assets Quality Ratio, Leverage Ratio and Microfinance Banks

Performance
Dependent Variable: Microfinance Banks’ Performance
Variables Return on Returl.l on Net Inte.rest Client Base Operating
Assets Equity Margin Income
1 2 3 4 5
Assets Quality Ratio 0.103 0.310%** 0.033 0.197** 0.166
(0.095) (0.094) (1.344) (0 09@ (0.113)
Leverage Ratio -0.248* -0.227%#* -6.737%** -0.050
(0.130) (0.059) (1.844) 0) (0.071)
Credit Ceiling 10.096%*** 0.196%** 16.2421*@ OFxk ().264%**
(2.5110) (0.066) (3.542%.3 (0.067) (0.079)
Credit Maturity 0.151 0.032 -0.103%*x* 0.045*
(0.195) (0.023) é§ (0.023) (0.027)
Type of Credit -4.1712%* 0.539 - QQ'QI 9568* 2.688%** -0.897
(1.9555) @Q (2.7643) (0.535) (0.630)
Acceptable Collateral -7.332%%* -1.1083%**  (.588***  -(0.202%**
(1.917) (%41) (0.2709) (0.042) (0.049)
Procedure for Credits 1.5089 Cjk%g oAk -1.0220 LA4S1***x (. 792%**
(0.167) (1.4469) (0.170) (0.200)
Constant -4.333%%x* -25.853***%  16.664%** 3 .648%**
) (0.994) (5.6638) (1.013) (1.193)
Within R-squared O 475 0.1381 0.682 0.4193 0.3324
F-statistics ’@ 3.32%x* - 7.67%** - -
Prob.(F-statisti cs)Q (0.0122) - (0.0001) - -
Wald Test - 58.62%** - 64.63%**  87.08***
Prob.(%@‘est) - (0.0000) - (0.0000) (0.0000)
Hau 14.36%** 2.05 14.85%** 3.20 5.03
, ausman
t (0.0062) (0.7263) (0.0034) (0.6104) (0.4015)
Observations 40 40 40 40 40
Number of Firms 8 8 8 8 8

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),
5%(1.960) and 10%(1.645) respectively.
Source: Author’s computation (2022) Extract from STATA output.
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Interpretation

The estimated Microfinance Bank performance model in Table 4.10 indicates that the
coefficients of assets quality ratio are positive. This means that assets quality has positive
effects on return on assets, return on equity, net interest margin, client base and operating
income as measurements of Microfinance Banks performance. The signs of the assets quality
ratio are in tandem with theoretical expectations. Conversely, the probabi.lity %&es of the t-
statistics results of assets quality ratio was only significant statistically f%L n equity and
client base at 5% level, while the coefficients are not signiﬁcang&mn return on assets, net
interest margin and operating income models at the conven‘uon&%vel The inference is that as
the ratio of non-performing assets to total capital iny 4f%ent rises, the MfBs recorded an
increase in return in equity and client base respect@ t suggests that an advancement in this

form of credit quality guarantees effectnci{ke icient usage of the Microfinance Banks’
equity to generate profit. 5

Equally, this quality of credit (r@%p%?ormmg assets to total capital investment ratio) assures a
stable and dependable clie & for Microfinance Banks. In magnitude terms, it shows that a
10% increase in the @IL-Q rming assets to total capital investment ratio drive Microfinance
Banks perfor a@ easured by return on equity and client base by 3.10% and 1.973%
respectwe re so, this finding also revealed that return on assets, net interest margin and
opera@ncome responds positively to changes in assets quality ratio, albeit the coefficients
of assets quality ratio are not statistically significant. This implies that a viable ratio of non-
performing assets to total capital investments ensures an efficient and effective use of

microfinance banks’ assets towards generating more profits for the industry.
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Also, with a sizable amount of non-performing assets to total capital investments, the selected
microfinance firms’ business activities are profitable as well as the operating income. The non-
performing assets to total capital investments coefficients in models 1, 3, and 5 shows that
Microfinance Banks performance measured by return on assets, net interest margin and
operating income increases respectively by 1.03%, 0.33% and 1.66% to a 10% rise in the non-
performing loan ratio. Table 4.10 shows that the parameter estimates of leV%g’ ratio are
negative across all the Microfinance Banks performance indicators exce , base which
reportedly has a positive coefficient. This implies that leverage ratio has_an indirect impact on
. !
return on assets, return on equity, net interest margin, @5}& operating income used
measurements of financial performance for the selected k&%ﬁnance Banks in Nigeria. The

signs of the leverage ratio coefficients were in @vith a’priori expectation. However,

client base is positively affected by leverag 'rg\\@f the selected Microfinance Banks.

It is imperative to note that the probabilitys values of the t-statistics results of leverage ratio was
statistically significant in returnon %nty, net interest margin, and client base models at 5%
level, in return on assets 05, whereas the coefficient was not significant in operating
income model at th @’gtional level. Thus, as the ratio of total debt to owners’ equity
decreases, micro ce firms record a rise in return in assets, return in equity, net interest
margin and?%ating income respectively. This means that an improvement in the amount of
fundsets employed as collateral to creditors warrant effective and efficient usage of the
equity capital and assets to generate profit. Equally, firms with low leverage ratio have high
tendency of a steady and reliable profitable business activities and operating income. The

banks’ ability to secure their debt portfolio will lead to a greater profitability and operating

income as they maintain the leverage ratios. This suggests that a 10% decrease in leverage
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ratio will enhance Microfinance Banks performance measured by return on asset, return on
equity, net interest margin and operating income by 0.25%, 0.23%, 6.74% and 0.05%
respectively. Further, the finding shows that high leverage ratio tends to cause a rise in client
base of the selected banks. It therefore means that this form of credit quality which assure
profitability to some extent drives the microfinance firms’ client base. The leverage ratio
coefficient in model 4 shows that Microfinance Banks performance measured@&nt base
increases by 0.63% to a 1% rise in the leverage ratio. In respect of the .f&g@variables, the
parameters of credit ceiling are positive and statistically signiﬁc.ant «5%) in return on assets,
return on equity, net interest margin and operating income mo Mt negative and significant
at 5% in client base model. This further implies that high e&g‘? ceiling have significant impact
on financial performance of the selected Micro&@QBanks in Nigeria. Also, the study

reveals that numbers of credit procedures ia@simprove Microfinance Banks performance

indicators except net interest margin& had a negative coefficient. The statistically
significance of credit procedures w@ﬁrmed for return on equity, client base and operating

income at 5% level.

N
It was observed fro e@&}t that as the numbers of acceptable collateral falls, Microfinance
Bank perform nc%gglicators such as return on assets, return on equity, net interest margin and
operating income increases. It suggests that collateral credit system has a strong tie with the
ﬁnan(@erformance of Microfinance Banks in Nigeria. However, the table showed that
acceptable collateral positively impacted on client base for the periods understudy. Also, the
indirect impact of acceptable collateral on return on equity is not statically established.
Similarly, the estimation result of credit types is the same as the estimation outcomes of the

acceptable collateral. Explicitly, a decrease in the numbers of credit types will enhance
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microfinance banks performance indices like return on assets, net interest margins and

operating income.

Remarkably, credit types have a direct and significant relationship with client base. This means
that these banks increase their client base by providing varieties of credits for prospective
customers to choose from. Concerning credit maturity, the estimation outcome sho%%that the
selected Microfinance Banks improve their financial performance (such as re@s on assets,
return on equity, net interest margin and operating income) as they exta%l, turity periods
of financial credits given to customers, albeit the coefficients a.lrg.\d statistically significant
A\
are 5%. %
L&

The joint effects of the variables were also examine @)oth F-statistics and Wald test. It
was found that the overall effects of assets quali é leverage ratio on Microfinance Banks
performance measured by return on asse@r-){c%h n equity, net interest margin, client base
and operating income were signiﬁcanéb' % as their probability values are less than 0.05. In
addition, the degree of Variatio@icroﬁnance Banks performance measured by return on
assets, return on equity, net.jnter&st margin, client base and operating income indicated that the
adjusted within R-s@@v ues are relatively moderate. This indicates that assets quality,
leverage ratios o@ﬂ ceiling, credit maturity, credit types, acceptable collateral, and credit
procedure@;‘%‘ound to account for about 47.5%, 13.81%, 68.2% 41.93% and 33.24% of the
total @tion in return on assets, return on equity, net interest margin, client base and

operating income of the selected Nigerian Microfinance Banks between 2016 and 2020

respectively.

Decision: The statistical significance of this model indicates that the study cannot accept the

null hypothesis of this model hence the study accepted the alternate hypothesis which says that

164



assets quality and leverage ratio have significant effects on the financial performance proxied
by return on assets, return on equity, net interest margin, client base and operating income of
the selected Nigerian Microfinance Banks. This result is consistent with a’priori expectation of
this model. Thus, this study have achieved the objective of this model, answered the question
as well as tested the related hypothesis. (b
>
&

4.2.5 Analysis of the Fifth Hypothesis ‘@

This sub-section reports the empirical results with reference to t'e\&%‘:3 of joint predictors of
credit risk management practices on Microfinance Baqkm@mance in Nigeria. An index
was generated for the composite of credit risk ma \it components to capture the joint
effect of credit risk management predictors on rofinance Banks performance. Afterward, a
robustness check was conducted by incor@}g all the predictors of credit risk management

practices into the Microfinance Banks( rmance indicators.

4.2.5.1 Principal Component Amis

S

"
An index of credit r@%emem practices is generated from its five components that is
non-performing IOQK%ra 10, capital adequacy ratio, loan loss provision to deposit ratio, assets

quality ratio, ‘and"leverage ratio. The result of the principal component is presented in Table

4.11 @9@‘[ risk management practices.
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Table 4.11: Principal Component Analysis

Components Eigenvalues Proportion (%) Cumulative
Credit Risk Management (%)

NPLR 1 3.0699 0.6140 0.6140
CAR 2 1.4081 0.2816 0.8956
LLPTDR 3 0.5181 0.1036 0.9992
AQR 4 0.0038 0.0008 1.000()&
LR 5 0.0001 0.0000 . 1(.2@!
Source: Author’s computation (2022). \‘CO

The table shows that the index created from the first five .pri i a,k components of the
indicators of credit risk management practices explain a sub& | percentage of the total
variance in the original data. From the result of the pfinéipal component analysis, it is only
their first component that recorded Eigen high VA% 3.0699 for credit risk management

ractices. The components account for 61,4%\ of\the total variance in the original data of
p p ) g

credit risk management practices. E C-)
4.2.5.2 Correlation Analgis%ﬂ Scatter Plots

Table 4.12 presents the @ﬂ correlation coefficients of the variables relating to the

relationship between@e@ risk management predictors and Microfinance Banks performance

in Nigeria. cient of correlation result shows that credit risk management index has
1

negative | association with Microfinance Banks’ performance indices (such as return on
equity, Q interest margin, client base and operating income) except return on assets which

has a positive correlation coefficient. A pictorial view of the correlation coefficients is

depicted in the scatter graph of the variables in Figures 4.10a-4.10e.

Non-performing loan ratio has direct association with net interest margin, whereas, it has an

indirect correlation with return on asset, return on equity, client base and operating income. As
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for capital adequacy ratio, it positively correlated with return on assets but negatively
associated with return on equity, net interest margin, client base and operating income. Loan
loss provision to deposit ratio has negative correlation with all the indicators of Microfinance
Banks performance. For assets quality ratio, it is negatively related with return on assets and
net interest margin but positively associated with return on equity, client base and operating
income. &b

The correlation matrix indicate that leverage ratio has an indirect relab%ﬁ@ith return on
asset, return on equity and operating income whereas it directly elates with net interest
margin and client base. As earlier depicted, the scatter chart&%hese financial indices are
presented in Figures 4.5a-4.5e, 4.6a-4.6e, 4.7a-4.e, 4. 8a~@e, and 4.9a-4.9e. Concerning the

main explanatory variables, their correlation coefﬁ@ are equally reported.

S
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Table 4.12: Correlation Matrix

roe  Nim

ch

Oi

nplr ca

Ir

llpdr  aq crmi cc Cmy tct acl  pcs
roa 0320 0.047 -0.054 -0.004 -0.057 0.062 -0.094 -0.130 -0.357 0.167 0.022 0.083 -0.105 0.154 0.076
roe 1 -0269 0.111 0.617 -0.255 -0.168 -0.016 0.131 -0.302 -0.046 0.076 -0.303 0.203 -0.267 0.554
nim 1 -0.109 -0.327 0334 -0214 -0.356 -0.291 0281 -0.084 0472 0407 0213 0419 -0.208
cb 1 -0.069 -0.055 -0.281 -0216 0.316 0.221 -0.302 -0.008 -0.672 -0.146 0.263 0.457
0i 1 -0.345 -0.265 -0.148 0.452 -0.114 -0.286 -0.144 -0.440 0.191 -0.714 0.513
nplr 1 0.020 -0.043 -0.564 -0.346 0.675 -0.015 025A.0504 0226 0.132
ca I 0900 -0.118 -0.434 0573 -0.315 0369”-0.312 0.118 -0.323
lpdr 1 -0.160 -0.380 0.566 - @% -0.231 0.066 -0.215
aq 1 0.188 -0.636 -0.388 -0.453 -0.393 -0.321 0.044
Ir 1 -0.738~0.570 -0.032 0.075 0.141 -0.309
cm &C‘b\ -0.210 0300 0.209 0.126 0.052
cc . Q 1 0217 0490 0357 -0.016
cmy N 1 -0.068 0.489 -0.732
tet QQ 1 -0.294 0.382
acl RN 1 -0.357

Note: roa - return on assets; roe - return on @Mi& - net interest margin; cb - client base; oi -

operating income; nplr - non performing,lo

provision to deposit ratio; aq - assets quali
index; cc - credit ceiling; cmy - credit

procedure for credits.
Source: Author’s computation (2025&)

ratio; ca - capital adequacy ratio; llpdr - loan loss

Jatio; Ir - leverage ratio; crmi - credit risk management
; tct — type of credit; acl — acceptable collaterals; pc -
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As to the Microfinance Bank performance variables, return on assets and return on equity are
positively correlated with a weak correlation coefficient of 0.3199. The correlation matrix
shows that return on asset has positive correlation with net interest margin but negatively
correlated with client base and operating income. On the contrary, return on equity is
indirectly correlated with net interest margin but directly associated with client base and

operating income. A negative correlation was found between net interest ma@nd client

base as well as operating income. IE‘\QO

The correlation coefficients of Microfinance Banks performance a_an er, controlling variables
are presented in Table 4.12. The correlation matrix ta%};&%o shows the correlation
coefficients among these other controlling factors of Mfo@lance Banks performance indices
at different magnitudes and degrees. The values Qe correlation coefficients revealed the
absence of multicollinearity problem. Thus; .hép%alem of multicollinearity is avoided in the
empirical analysis. Nevertheless, the re% of the correlation coefficients are just preliminary

analyses that are being put thro@(grmation in the next sub-section after considering other

determinants of Microfinanc anjks performance.
4.2.5.3 Regression A@l)& %ﬁr the Fifth Hypothesis

In this sectio Qtudy employed both the fixed effects and the random effects approaches to
estima l@anel regression models that investigate the effect of joint predictors of credit risk
mana&nt practices on Microfinance Banks performance. Other controlling variables
considered were credit ceiling, credit maturity, types of credit, acceptable collateral and
procedures of credits. Also, this sub-section reported five forms of estimated panel regression
models. The first and second augmented model regresses return on assets and return on equity

on non performing loan ratio, capital adequacy ratio, loan loss provision to deposit ratio, assets
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quality ratio, leverage ratio and other control variables (credit ceiling, credit maturity, credit
types, acceptable collateral and credit procedures) correspondingly. The third, fourth and fifth
models regress net interest margin, client base and operating income on non performing loan
ratio, capital adequacy ratio and other control variables (credit ceiling, credit maturity, credit
types, acceptable collateral and credit procedures) respectively. %

Meanwhile, the estimated coefficients between the fixed and random effectséa}dels were
compared using the Hausman test with the null hypothesis “random e%}\a uncorrelated
with the explanatory variables”. The study found that the Haugnﬁesﬁ results presented in
Table 4.12a reject the null hypotheses for the return on asse%@wt interest margin models
at 5% significance levels based on the calculated Chi-.Ss@e values, thereby supporting the
fixed effects approach. On the other hand, the nul@ hesis of the Hausman tests for return
on equity, client base and operating incom: 0 @were not rejected at 5% significance level,
indicating the appropriateness of rand Ce;'f;Zts. As for Table 4.10b, panel fixed effects
estimator is found appropriate for 1@: net interest margin and client base models whereas

panel random effects is bes[%mw ROE and operating income models. Thus, both fixed and

random effects modm ’%und to be more consistent and efficient for this sub-section.
4.2.5.4 Test of« hesis Five (Ho5)

Resea@@jective Five: To determine the effect of joint predictors of credit risk

managenient practices on Microfinance Banks performance.

Research Question Five: In what way do joint predictors of credit risk management practices

affect Microfinance Banks performance?
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Hypothesis Five: Joint predictors of credit risk management practices have no significant

effect on the Microfinance Banks performance.

Table 4.12a: Panel Fixed Effects Results of the Effects of Joint Predictors of Credit Risk
Management Practices on Microfinance Banks Performance

Dependent Variable: Microfinance Banks’ Performance

Variables Return on Returl.l on Net Inte.rest Client Ba Operating
Assets Equity Margin Income
1 2 3 & 5
Credit Risk Management Index ~ -0.169**  -0.062 -0.840 0{%@ -0.003
(0.080) (0.064) (1.358) (0.071) (0.044)
Credit Ceiling 0.8412%**  (0.227*** 14, 170 '3 -0.482%%% (). 284%**
(0.2488) (0.046) @6 (0.142) (0.079)
Credit Maturity 0.151 -0.006 -0.131%** 0.039
(0.195) (0.091) 4(3 331) (0.050) (0.027)
Type of Credit -4.8429%* 0.31 —6 9910** 3.203***  -1.603%**

(1.8769) % (3.1996) (0.858)  (0.471)
8

Acceptable Collateral -5.679%** -0.8877*** 0.577**%  -0.241***
(1.86 (0 153) (0.3186) (0.083) (0.045)
Procedure for Credits % 0.546%** -1.3788 1.357%**  (.756%**
& (0.075) (1.7404) (0.381) (0.202)
Constant -18,287*** 0.395 -22.2705%*%*  14.7750%** 4 471 %**
« “(3.97006) (3.446) (6.7689) (1.812) (0.993)
Within R-squared Q ‘ 0.441 0.1438 0.5087 0.1198 0.0703
F-statistics C) 4.07%** - 4.49%** - -
Prob.(F-statisti Q (0.0039) - (0.0030) - -
Wald Test - 22 17%** - 119.19%** 82 06***
Prob.(W, @t) - (0.0000) - (0.0000)  (0.0000)
Hausma 17.84%** 3.74 15.18%** 8.52 8.44
Prob.(Hausman) (0.0013) (0.4421) (0.0043) (0.0743)  (0.0781)
Observations 40 40 40 40 40
Number of Firms 8 8 8 8 8

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),
5%(1.960) and 10%(1.645) respectively.
Source: Author’s computation (2022) Extract from STATA output.
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Interpretation

The estimation outcomes of the effects of joint predictors of credit risk management practices
on Microfinance Banks performance is reported in Tables 4.12a-b. Following the credit risk
management index coefficient presented in Table 4.12a, it shows that the composite index
have a negative relationship with all the Microfinance Banks performance in,digg)rs (i.e.
return on assets, return on equity, net interest margin, client base and operatinéeome). The

parameter estimators of credit risk management index are only signiﬁcaq&kf}‘l evel in return
on assets and client base respectively. . 603

However, the indirect impact of credit risk management inde@%um on equity, net interest
margin and operating income is not statistically si @n‘[ at the conventional level. This
implies that low credit risk improves return on énd client base of Microfinance Banks,
whereas its adverse effect on return on eq 1t}.1,\)>i terest margins and operating income is not
statistically established. The coefﬁcie?@x the microfinance performance measured by return
on assets, return on equity, net%% margin, client base and operating income increases by

1.69%, 0.62%, 8.4%, 3.81"/%1}03% attributable to a 10% decrease in credit risk index.

Augmenting all the Qegictors of credit risk management practices into a single model as
reported in 0.12b, capital adequacy ratio and leverage ratio have negative effect on
return @ity, client base and operating income. This shows that low capital adequacy ratio
and lgge ratio cause an increase in return on equity, client base and operating income of
Microfinance Banks. Meanwhile, the direct and indirect effects of capital adequacy ratio and
leverage ratio on return on assets and net interest margin respectively are not statistically
significant. Loan loss provision to deposit ratio positively affects return on equity, client base

and operating income but influences return on assets and net interest margins negatively. This
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means that increasing ratio of loan loss provision to total deposit lead to a rise in return on
qquity, client base and operating income. Conversely, the rise in loan loss provision to deposit
ratio result to a decline in return on assets and net interest margin. As regards non-performing
loan ratio and assets quality ratio, their impact on Microfinance Banks performance indicators
(return on assets, return on equity, net interest margin, client base and operating income) are

statistically insignificant at the conventional level. Q’)&\

Concerning the other controlling variables, the parameters of credit Q%\QaQ positive and
statistically significant at 5% in return on assets, return on eun et interest margin and
operating income models but negative and significant at 5% i&s&lt base model. This means
that high credit ceiling have significant impact on ﬁﬁs@al performance indicators of the
selected Microfinance Banks in Nigeria except client base. In the same way, the study reveals
that the numbers of credit procedures i ; %icroﬁnance Banks performance indicators
with the exception of net interest m@l which was negatively impacted. The statistical
significance of credit procedure%%(gy confirmed in return on equity and operating income

models at 5% level.

N
Furthermore, it was @%’%lhat as the numbers of acceptable collateral falls, Microfinance
Bank perfo @dicators like return on assets, net interest margin and operating income
increases. %e sults were statistically established in return on assets, net interest margin and
opera@ncome models at 5%significance level. This therefore suggests that collateral credit
system has a strong tie with the financial performance of Microfinance Banks in Nigeria. As
well, the direct impact of acceptable collateral on return on equity is not statically ascertained.
Meanwhile, acceptable collateral has positive and significant impact on client base for the

periods understudy at 0.1 critical level. The estimation finding of credit types is related to the
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outcomes of the acceptable collateral. Thus, low number of credit types enhances
Microfinance Banks performance indices such as return on assets, net interest margins and

operating income.
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Table 4.12b: Panel Fixed Effects Results of the Effects of Joint Predictors of Credit Risk
Management Practices on Microfinance Banks Performance

Dependent Variable: Microfinance Banks’ Performance

Return on Return on Net Interest

Operating

Variables Assets Equity Margin Client Base Income
1 2 3 4 5
Non-Performing Loan Ratio 0.067 -0.151 -2.949 -0.668 0.732
(0.455) (0.625) (7.308) (0.’@ (0.706)
Capital Adequacy Ratio 4.409 -6.593* -24.257 -1%79 ko _8.460%*
(3.416) (3.599) (54.861) ,\Qé (4.069)
Loan Loss Provision to Deposit g jpgens 0062¢  -0.996% . 0.085%F  0.080%*
Ratio
(0.035)  (0.034) (@" (0.033)  (0.038)
Assets Quality Ratio 0.037 0.260 % 67 -0.570 0.983
(0.418) (0. 594)4@ 6.7006) (0.391) (0.672)
Leverage Ratio 4.404 -6,8 -29.714 -13.584***  _8.503*%*
(3.478) {%} (55.855) (3.254) (4.104)
Credit Ceiling 8. 1427*** 12.321%** -2.9432  0.290%**
(2. 49Q\ .065) (4.0010) (2.3309) (0.074)
Credit Maturity 0 0.042* -0.152 -0.140 0.049*
(0 ) (0.024) (2.724) (0.159) (0.027)
Type of Credit 0* 0.709 -2.9494 3.9457** -0.807
8127) (0.520) (2.9113) (1.6960) (0.588)
Acceptable Collateral -5.289%* -0.044 -0.7745%* 2.778 -0.188%**
(1.920) (0.040) (0.3083) (1.796) (0.046)
Procedure for Credits C)QQ 1.1335 0.673*** -2.0167 0.2804 0.718***
(0.9453) (0.169) (1.5182) (0.8844) (0.191)
Constant Q -12.981%%*%  -4.998***  _19.6061*** 4.3909 3.214%**
Q (3.9717) (1.074) (6.3785) (3.7159) (1.214)
R-squared Q 0.668 0.1117 0.741 0.853 0.2654
F- Statﬁ@ 4.44%%% i P ATae i
Prob.(F-Statistics) (0.0017) - (0.0001) (0.0002) -
Wald Test - 68.93 - - 115.78
Prob.(Wald Test) - (0.0000) - - (0.0000)
Hausman Test 14.97** 5.60 18.11%** 14.80** 10.53
Prob.(Hausman Test) (0.0105) (0.3466) (0.0028) (0.0112)  (0.0614)
Observations 40 40 40 40 40
Number of Firms 8 8 8 8 8
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Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 significance level at 1%(2.576),
5%(1.960) and 10%(1.645) respectively.
Source: Author’s computation (2022) Extract from STATA output.

In particular, credit types have a direct and significant impact on client base. This means that
the banks have higher chances of increasing their client base by providing varieties of credits
for prospective customers to choose from. As regards credit maturity, the estimation outcome
shows that the selected Microfinance Banks improve their finance performance (s;uch@s return
on assets, return on equity, net interest margin and operating income) as @extend the

maturity periods of financial credits given to customers, although not s@ll significant at

5%. @'\

In assessing the overall fitness of the estimated panel regre&i%&models, the adjusted within R-
squared results on Table 4.12a-b reveal that with t ideration of the predictors of credit
risk management practices along with other fj%s actors (credit ceiling, credit maturity,
credit types, acceptable collateral and cre@edures) account for a sizeable variation in the
financial performance of Microﬁnanc@ks between 2016 and 2020. The overall effects of
predictors of credit risk manage practices on Microfinance Banks performance measured
by return on assets, retu %)e'duity, net interest margin, client base and operating income

were statistically sig@a t at 5% with the results of both F-statistics and Wald test as their

probability va e@e less than 0.05.

Decisi % statistical significance of this model indicates that the study cannot accept the
null hypothesis of this model hence the study accepted the alternate hypothesis which says that
the predictors of credit risk management practices have significant effect on Nigerian
Microfinance Banks performance measured by return on assets, return on equity, net interest

margin, client base and operating income. This result is consistent with a’priori expectation of
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this model. Thus, this study have achieved the objective of this model, answered the question

as well as tested the related hypothesis.
4.3  Discussion of Findings
4.3.1 Effect of Non-Performing Loan Ratio on Microfinance Banks Performance

The findings show that non-performing loan ratio has significant impact on ret@ equity
and client base used as measurements of Microfinance Bank performa c@igeria. This
falls within the theoretical expectations of existing studies and theories."This means that the
microfinance banks recorded a rise in return on equity and clfe@? as the ratio of total
loans overdue or in default for more than 90 days to tl.le &@}%‘mount of loans granted falls.
This further indicates that an improvement in nofic ing loan ratio of Microfinance
Banks guarantees effective and efficient usage &m icrofinance Banks’ equity to generate
profit. Also, it assures a stable and de@}le client base for Microfinance Banks. The
research outcome is consistent with ults of a study conducted for Microfinance Banks
in Nigerian banks within the ;M(s) of 2006 and 2012 using student t-test and correlation
analysis, which argued t A%Pn on equity significantly responds to non-performing loan'.
Likewise, it aligns Q@ the research outcomes of an indirect and significant relationship
between non- %ning loan ratio and return on equity of 22 banks in Ghana between 2005
and 20 ZQ research study also affirmed a significant link between non-performing loan and
returno@equity of some selected commercial banks in Nigeria from 2000 to 20133, The result

complies with the result on universal banks’ profitability in Ghana within 200:Q1-2014:Q4

which was negatively and significantly influenced by non-performing loan ratio*.

At the same time, studies conducted for Nigerian Banks affirmed that low level of non-

performing loans enhances the performance of banks, most especially in the long run’. A study
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that employs both descriptive and regression analysis asserted that non-performing loans have
a negative effect on profitability of some selected commercial banks®. A scholar also found
that non-performing loans is among the factors influencing the profitability of 30 listed
commercial banks on the Dhaka Stock Exchange market’. It was also evidenced that low non-

performing loans increase business profitability of 7 joint ventures of Nepalese banking

industry within the periods, 2006-20173. Q’)&{b

Past studies also affirmed to the inverse link between non-performing %}Sgroﬁtability in
Tanzania and Ghana'®. Using a cross-section of 18 Niger_ia%%mmercial banks from
2014:Q1-2018:Q4, a study also confirmed that low proﬁtabih'@sulted from higher rate of
non-performing loans!!. Meanwhile, the findings that fo@on-performing loan ratio has the
capability of improving the other three financial pésformance indicators like return on assets,
net interest margin and operating income } fm‘és%istically established. This also aligns with
the existing result of an insigniﬁcant@atlonship between non-performing loan ratio and
return on assets'. This goes ag%@e study that argued a significant negative relationship
between non-performing lo nq return on assets>3. This contradicts the results for banks in
Bangladesh and Ni r@%&ng vector autoregressive and multiple regression analysis

respective that n rforming loans had negative effect on return on assets!>!3.
4.3.2 Eff@o Capital Adequacy on Microfinance Banks Performance

The ﬁn&gs show that capital adequacy ratio is positively influence financial performance
indicators but the statistically impact was confirmed for return on assets, return on equity and
net interest margin. Specifically, it implies an improvement in credit quality that safeguards
shareholders’ funds and reserves against risky assets affirm effective and efficient usage of the

equity capital and assets to generate profit. In summary, capital adequacy play a key role in
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the improving bank profitability. The findings aligns with the previous studies that assert that
capital adequacy influences bank performance positively!®!>16171819 “Specifically, it complies
with a study that argued that capital adequacy positively influences bank performance in 15

Nigerian banks from 2008 to 20124,

Also, two different studies affirmed the positive links between capital adequagy ‘gd bank
performance in Nigeria!®!®, The findings of this study however contradict tl@e\sults of a
study conducted for some selected Ghanaian banks within 2005-201@ d an inverse

relationship between capital adequacy and bank profitability®. A restudy documented in

Kenya also claimed that capital adequacy negatively inﬂuence&@ profitability?!.

4.3.3 Effect of Loan Loss Provision to De%' JRatio on Microfinance Banks

Performance

)

The empirical result showed that loan loss @m to deposit ratio negatively influence return
on assets, return on equity and net% est margin used as measurements of the selected
Microfinance Banks performance“hin’Nigeria. It implies that increasing loan loss provision to
total deposit affects the ba@%ility to provide for credit and other financial needs (such as
acquisition of new stg that are capable of generating profit for the industry. This is
evidenced a e%udy showed a positive effect of loan loss provision to deposit ratio on
operati @)me, albeit not statistically significant at 5% level. This shows there is evidence
of loan [0ss provisions enhancing the selected banks’ operating income but it fails to impact

profitable business activities of the Microfinance Banks in Nigeria.

The findings affirm the result of an existing study conducted for 6 largest banks listed on the
Nigerian stock market for the period of 1999-2013 that found an adverse link between loan

loss provisions and return on assets?’. However, the study showed that increasing the ratio of
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loan loss provisions to total deposit tends to improve the Microfinance Banks’ client base.
This shows that customers’ confidence are built and retained over time as there is provision
for expected loan loss over total deposit made to these banks. Thus, a stable and dependable
client base for Microfinance Banks is assured owing to an increasing loan loss provision to
total deposit. (b

4.3.4 Effect of Assets Quality and Leverage Ratio on Microfinance Banks éﬁ)rmance
The empirical findings established that assets quality has positi@cts on all the
performance indicators of Microfinance Banks performance -in\‘\ﬁd%e.ﬁan for the periods
understudy. The study was only able to establish that assets %@ influences return on equity
and client base positively and significantly over t @s of 2016 and 2020. The direct
effect of assets quality on return on assets, net inter®st margin and operating income was not
statistically established. Apparently, with@&}'a d significant effects of assets quality on
client base and return on equity, the sé@ﬂfﬁrmed that assets quality positively impacted the
performance of the selected Mié&ﬁ&ﬂce Banks in Nigeria. This aligns with the results of two

scholars that concluded that.assef'\quality directly influences bank performance in Nigeria>.

Likewise, another st@onducted for 43 banks in Kenya for the periods of 2006-2013 found
that banks per nce is positively influenced by asset quality?*. Some studies also claimed
that th. @ positive level of association between assets quality and bank performance?®26-7,
The &tion results of some existing studies contradicts the empirical results of this study
as they argued that assets quality have an adverse effect on bank profitability and
performance?®230-3132.33.34 ' To mention a few, a study conducted for 55 banks in Turkey from

2005 to 2016 showed an inverse relationship between assets quality and bank profitability?3.
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Also, two researchers found that assets quality has a negative impact on banks profitability in

India within the periods 2005-2014%,

Furthermore, the study found that leverage ratio has indirect effects on the selected Nigerian
Microfinance Banks performance indicators i.e. return on assets, return on equity, net interest
margin, and operating income. Thus, as total debt to owners’ equity decreases, it i?;&l‘ies that
Microfinance Banks record a rise in return in assets, return in equity, net .inter%&n\mrgin and
operating income respectively. It suggests that an improvement in the@m of funds and
assets employed as collateral to creditors warrant effective and, e@m usage of the equity

capital and assets to generate profit. &%\
RS

Equally, banks with low leverage ratio have high te d@;of a steady and reliable profitable
business activities and operating income. The b%ﬁ ility to secure their debt portfolio will

lead to a greater profitability and operati\€i5)\}‘h

result aligns with the stands of some %%%s that leverage had a negative and significant effect

as they maintain the leverage ratios. The

on financial performance35’36’37N“\hgempirical result contradicts the findings of past studies
that there is no negativ, d) significant relationship between leverage and financial
performance3®3%49, ea&ﬂ,ﬁ, the result shows that high leverage ratio tends to cause a rise

in client base of é\elected banks which implies that this form of credit quality which assure

proﬁtabilit@o ome extent drives the microfinance firms’ client base.

4.3.5 E;ect of Joint Predictors of Credit Risk Management Practices on Microfinance

Banks Performance

The study found that credit risk management composite index had a negative relationship with
all the microfinance performance indicators (i.e. return on assets, return on equity, net interest

margin, client base and operating income) but the statistical significance of the index was only
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established on return on assets and client base. The implication is that low credit risk
improves return on asset and client base of microfinance banks, whereas its adverse effect on
return on equity, net interest margins and operating income is not statistically established. This
implies that the controls of credit risk by the Microfinance Banks guarantee more effective
and efficient usage of these banks’ equity to generate profit and the client base. (b

The results further affirmed that low capital adequacy ratio and leverage @\cause an
increase in return on equity, client base and operating income oﬁ@b ance Banks.

Comparing the results with past studies, capital adequacy a &qage influence bank

performance15,17,18,19,35,36,37 &%\'

Also, loan loss provision to deposit ratio positively return on assets, client base and
operating income and negatively mﬂuencmg re sassets and net interest margins means
that increasing ratio of loan loss provisio to %deposit lead to a rise in return on assets,
client base and operating income. Th@gns with the findings of previous studies that loan
loss provision negatively and antly influencing return on assets?>. As regards non-
performing loan ratio and a; ~@qhahty ratio, their impact on Microfinance Banks performance

eturn on equity, net interest margin, client base and operating

indicators (return on as

income) are stati ly insignificant at the conventional level.
y g
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Chapter Five
Conclusion

5.1 Summary of Findings %
This study examined effect of credit risk management practices on performé%'&of selected
Microfinance Banks in Nigeria. Chapter one focused on backgroun‘%t e study, while
chapter two was dedicated to the review of the relevant body ot)\&‘ 'ﬂedge that are closely

associated to the study. Chapter three explained a det@ sequence of methods and

procedures implemented in the study, while data ¢o é via field survey are presented,

analyzed, and interpreted with the aids of basic ive and parametric inferential statistics
in chapter four. Chapter five discussed s‘imt&r f findings and a few logical conclusions
were drawn to proffer solutions to é@mblems highlighted in chapter one of the study.

Finally, recommendations are&(% while research for further studies into the topic is

identified. @w

In testing the fo lgd)ghypotheses of the study, items manifesting credit risk management
(Non—perforf%gdn ratio, capital adequacy, loan loss provision to deposit ratio, assets quality,
and le tio) was regressed on Microfinance Banks performance items. Findings based on
the study revealed that Microfinance Banks performance models indicates that the coefficients
of non-performing loan ratio are negative across all the financial indicators of Microfinance
Bank performance while capital adequacy ratio are positive except for client base which was
nagative. Equally, items demonstrating Loan loss provision to deposit ratio were regressed on
Microfinance Banks performance items. The findings based on the survey further revealed that
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loan loss provision to deposit ratio has negative effects on return on assets, return on equity
and net interest margin measuring the performance indicators of the selected Microfinance
Banks in Nigeria. The loan loss provision ratio coefficients were not in tandem with a’priori
expectations in models 1-3. Similarly, Items demonstrating assets quality and leverage ratio
were regressed on Microfinance Banks performance items. Based on the result, it further
shows that the coefficients of assets quality ratio are positive. This means tha%g&ts quality
has positive effects on return on assets, return on equity, net interest ma. Q@ent base and
operating income as measurements of Microfinance Banks performance win Nigeria. The signs

of the assets quality ratio are in tandem with theoretical expect@

In a similar manner, the parameter estimates of leverag e@io shows negative across all the
Microfinance Banks performance indicators excep@u base which reportedly has a positive
coefficient. This implies that leverage rati .®indirect impact on return on assets, return
on equity, net interest margin, and coperating income used measurements of financial
performance for the selected M%%mnce Banks in Nigeria. The signs of the leverage ratio

coefficients were in tandem %@’priori expectation.

Furthermore, items demonstrdting Joint predictors of credit risk management practices was
regressed on - i@i‘nance Banks performance items, the findings from the survey equally
revealed that the credit risk management index coefficient shows that the composite index
have &aﬁve relationship with all the microfinance performance indicators (i.e. return on
assets, return on equity, net interest margin, client base and operating income). The parameter
estimators of credit risk management index are only significant at 5% level in return on assets
and client base respectively. However, the indirect impact of credit risk management index on

return on equity, net interest margin and operating income is not statistically significant at the
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conventional level. This implies that low credit risk improves return on asset and client base of
Microfinance Banks, whereas its adverse effect on return on equity, net interest margins and

operating income is not statistically established.

Augmenting all the predictors of credit risk management practices into a single model shows
that capital adequacy ratio and leverage ratio have negative effect on return on ,eqkfg, client
base and operating income. This shows that low capital adequacy ratio. and@\;}age ratio
cause an increase in return on equity, client base and operating income @r nance Banks.
Meanwhile, the direct and indirect effects of capital adequacy rati and leverage ratio on

return and net interest margin respectively are not statistically D@cant.

Loan loss provision to deposit ratio positively affects re@on assets, client base and operating

income but influences return on assets and net'§;S t margins negatively. This means that

°
increasing ratio of loan loss provision to ‘otam

base and operating income. Conversel;&%e rise in return on assets, client base and operating

it lead to a rise in return on assets, client

income ratio result to a decliné"{%um on assets and net interest margin. As regards non-
performing loan ratio and a quality ratio, their impact on Microfinance Banks performance
indicators (return o@, eturn on equity, net interest margin, client base and operating

income) are s ti@ ly insignificant at the conventional level.

O@cal findings from the study revealed the following:

i.  The client base of microfinance banks has increased tremendously over the years
from its introduction in 2007. This goes to achieve one of the major objectives of
the introduction of microfinance sector which is to reach more bankable individuals

especially in the rural areas.
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ii.  Non-performing loans ratio of the banks is generally higher than the set threshold of

5% by the regulatory authorities.
iii.  Positive values of net interest margins and other performance indicators proves that
Microfinance Bank business activities are profitable, which is necessary to ensure

The above have dire consequences on Microfinance Banks performance. Poor @tanding of

sustainability of the sector.

credit risk management practices can in no small measure affe%l rofinance Bank
performance if not completely liquidation of any bank that fails h@r'hdequate attention to

credit risks in its business. &%\
. Q@
5.2 Conclusion Q@

This study investigated the effect of Cred:-:.@wanagement Practices on Performance of

Selected Microfinance Banks in Niger%' s study, therefore, concluded that Credit Risk
Management Practices had a n gat@%f‘fect on the performance of Microfinance Banks in
Nigeria. It was revealed that all ‘the proxies of Credit Risk Management Practices (non-
performing loan ratj @IOSS provision to deposit ratio, leverage ratio) contributed
negatively to Mid@nance Bank performance in Nigeria, while Assets Quality ratio and
Capital Adequacy ratio has a positive effect on Microfinance Bank performance in Nigeria.

The S@QSO revealed how poor understanding of credit risk management practices can be a
stressor that can in no small measure result to Microfinance Bank liquidation. This study
increased the understanding of credit risk management practices and its consequences. The

results of this thesis showed that credit risk management practices has a broader

consequence for both the banks, regulator and customer in general.
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5.3

Recommendations

Due to the findings from this research work, the following are under listed recommendations

to all stakeholders in the Microfinance banking sector in Nigeria:

i.

ii.

1il.

1v.

Management of microfinance banks need to pay adequate attention to understand and
improve its credit risk management practices to ensure reduction in its no@orming

loan ratio to its lowest possible level in order to avoid the neihp@gu)mact on its

performance.
: ‘%w

The shareholders and the Board of Directors should ens@a maximum attention is
paid to their oversight function in order to put the @Sgement on their toes to avoid
erosion of capital as a result of wrong sk management practices. This is
necessary to ensure adequate capital is %\&ble for the day to day business activities of
Microfinance Banks. C')\

The regulatory framework é)$0 be more dynamic and monitored to ensure
Microfinance Banks do notywaste away customers deposits on provision for loan losses.
Nigeria Deposit 6@2 Corporation (NDIC) in particular need to step up their

regulatory activitigs in this respect to protect customers deposits.

The @ of Microfinance Banks are hereby advised to maintain a healthy leverage

Q@at would deliver maximum benefits to their investors.
\ A

stakeholders of the microfinance indudstry should focus on the objective of the
setting up of Microfinance Banks and avoid credit risk practices that may have damaging

effect on the whole economy in the long run.
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5.4 Contribution to Knowledge

This study has contributed to the literature in the area of accounting by exploring the separate
effect of non- performing loan ratio, loan loss provision to deposit ratio, leverage ratio, assets
quality ratio and capital adequacy ratio (predictors of credit risk management) on
Microfinance Bank performance; which were measured using return on assets C@um on
equity, net interest margin, client base and operating income which has not. ;&previously
examined in a like manner particularly with respect to Microfinance Bzﬂ% 1geria.

[ ) “
This study also empirically revealed the effect of the joint predic@redit risk management

on performance of Microfinance Banks in Nigeria thgr@anding the understanding of

microfincance banks’ management of their risk poﬁw
5.5  Area for Further Studies :’ @

One important limitation of this studeb" he inabilities of the researcher to capture all the
predictors of credit risk managéw@uch as Bank Size, Gross Domestic Product growth rate,
Interest rate, Liquidity Ratig‘and"hon-financial indices such as outreach, sex and marital status
of clients vis-a-vis t@t n Microfinance Banks. These were not considered in the current
study, further<stGdies can be considered in this direction. It is also necessary that further
research ¢ ‘ﬁline comparative study of effect of credit risk management practices among

Micr&ce Banks and Deposit Money Banks in Nigeria in order to arrive at a more

comprehensive framework on the research study.
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Appendix

Appendix I: Data
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Continuation of datasets
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. QQ}
2017
\ount loan; Police Officers -
1-12 i n; Transport Guarantor and Serving & Retired
7 | NPF MFB | 2018 | N5 million - o) O p Assets B G e
months Business loan; LPO Apply online; Visit
4 . . financed
. \ Financing Loan nearest Branch
2019 C-)\u
2020 h
ONRNN
2016 VQ:)O
2017 “
. . Guarantor and s
3 AB MFB 2018 ‘%ion 6-24 Micro loaq, SME Assets Apply online; Visit
I months loan; Housing loan nearest branch
finanaced
2 9\-)
A
0

Source: Ann@R ports
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Appendix II: Objective One

. xtset c_id year
panel variable: c_id (strongly balanced)
time variable: year, 2016 to 2020
delta: 1 unit

. Xtreg roa nplr ca cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40 ¢ %
Group variable: ¢ _id Number of groups = \
R-sq: Obs per group: E\

within = 0.4802 min =

between = 0.0435 avg =

overall = 0.0103 max =

@\

F(7,25) =

corr(u_i, Xb) = -1.0000 Prob > F Q 0126
A
roa | Coef. Std. Err. t P>t )e)onf. Interval]

+ .
nplr | -.1205923 10063 -1.20 @9}\ -.3278438 .0866591
ca| .2437365 .1279435 1. -.0197681 507241
cc| 10.15502 2.492182 0.000 5.022273 15.28776
cmy | .1525082 .193726 ( 0.439 -2464779 .5514943
tet | -4.227533  1.923987, 220 0.037 -8.190058 -0.265008
acl | -7.395031 1.903884 7-3.88 0.001 -11.31615 -3.473908

pes | 1.549597 1. 8 152 0.140 -5.466576 3.645852
_cons | -16. 20(1 6 -4.07 0.000 -24.39561 -8.006977
sigma u| 156
sigma e |
rho | (fractlon of variance due to u 1)
F testu_i=0: F(7, 25) = 3.41 Prob > F = 0.0106
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. estimates store fixed
. Xtreg roa nplr ca cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups =
R-sq: Obs per group:
within = 0.0140 min = 5
between = 0.9760 avg = 5.0
overall = 0.2235 max = 5 ¢ \(b
Wald chi2(7) = 9.21 . 6&
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.2380 ‘\QO

roa | Coef. Std. Err. z P>z  [95% Conf. Int
_|_

'3

nplr | -.054372 .0893135 -0.61 0.543 —.229423 %206793
ca| .1430788 .0545209 2.62 0.009 .036 2499377
cc| .0995646 .0595896  1.67 0.0956& 9 2163581

cmy | -.0067547 .0208168 -0.32 0.74
tet | -.1367515 4852582 -0.28 0.778 «

5549 .0340455
-+08784  .8143371

-.2609973 3388618

acl | -.0125899 .0367815 -0.34 O®-0846804 .0595005

pes| 0389323 1530281 ozs(;
_cons | -1.467469 919135 -1

+

sigma_u | 0 Q:b'v

sigma_e | 20694266 X)
rho | 0 (fractiﬁof variance due to u_1i)

. *{2 3
. hausman fixed ., @

@ icients ----
(B) (b-B)  sqrt(diag(V_b-V_B))
| ﬁ ed . Difference S.E.
npa -.1205923  -.054372 -.0662203 .0865874
ca| .2437365 .1430788 .1006577 1484654
cc| 10155.02  .0995646 10154.92 3080.757
cmy | .1525082 -.0067547 1592629 2385715

tct | -4227.533 -.1367515 -4227.397 2378.372
acl | -7.395031 -.0125899 -7.382441 2.353234
pcs| 1549.597  .0389323 1549.558 1258.206

-3.26894 3340027

b = consistent under Ho and Ha; obtained from xtreg
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B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 14.38
Prob>chi2 = 0.0062

. Xtreg roe nplr ca cc cmy tct acl pcs, fe
Fixed-effects (within) regression Number of obs = @Q
Group variable: c¢_id Number of groups = \
R-sq: Obs per group: E

within = 0.2271 min = 4%'3

between = 0.0159 avg = 3&\a

overall = 0.0127 max =

F(7,25)

corr(u_i, Xb) = -1.0000 Prob > F@L}r 0.4234
roe | Coef. Std. Err. t P>%\k &\5% Conf. Interval]

_l’_
nplr | -.0892208 .1017606 -0. .Y89 -.2988006  .120359
ca| .1845918 .1293809 : 0.166 -.0818731 .4510567
cc| 1874.815 2520.1 Q,Q) 4 0464 -3315.594 7065.224
cmy | -.1390786 .195902 ) -071 0.484 -.5425472 26439
tct | -19.36992 1945«?3..) -0.01 0992 -4026.412 3987.673
acl | -.6396824 1.9252 -0.33  0.742 -4.604857 3.325492
pes| 121.13 %262

0.12  0.907  -1998.67 2240.942
_cons| —3052 40234.15 -0.76 0.455 -113386.9 52340.68

sigma_u. @8728

s1gma_e| 0926759
{\@9999999 (fraction of variance due to u 1)

F test th}/all u i=0: F(7, 25) = 4.81 Prob > F = 0.0015

. estimates store fixed
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. Xtreg roe nplr ca cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.1040 min = 5

between = 0.8373 avg = 5.0

overall = 0.6391 max = 5

Wald chi2(7) =  56.67 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 q%

roe | Coef. Std. Err. z P>zl  [95% Conf. Interval
_l’_ °
nplr | -3107386 .0989379 -3.14 0.002 -.5046534 ,(=[¥68238
ca| .2279713 .060396 3.77 0.000  .1095973» \,3463453

cc| .1993876 .066011 3.02 0.003 .076 3287667
cmy | .0349714  .02306 1.52 0.129 .. 54 .0801682
tct | .5249411 .5375493 098 0.329 4-\§é 63 1.578518

pes | 7057797 .1695183  4.16 0. . .3735299  1.03803

acl | -.0527206 .0407451 -1.29 0.196« -¥325794 0271383
_cons | -4.381854 1.018181 4.3(((5@

+ A
sigma_u | 0
sigma e | 20926759 Q;b'
rho | 0 (fraction ofwyagiance due to u i)

. hausman fixed ., sigmam %"

---- Coe@ijgs -
(b) (B) (b-B)  sqrt(diag(V_b-V_B))

O
. Diffi S.E.
|+&@ ifference

nplr —5892208 -.3107386 2215178 .095918
1845918  .2279713 -.0433795 1644639
CC

1874.815  .1993876 1874.616 3412.737

cmy | -.1390786  .0349714 -.17405 2642798
tct | -19.36992 5249411 -19.89486 2634.664
acl | -.6396824 -.0527206 -.5869618 2.606817
pes| 121.1359  .7057797 120.4301 1393.79

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 2.19
Prob>chi2 = 0.7015

. Xtreg nim nplr ca cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: c¢_id Number of groups = 8
R-sq: Obs per group:
within = 0.6791 min = 5
between = 0.4107 avg = 5.0
overall = 0.2826 max = 5 ‘%“
F(7,25) = 7.56 %‘\\'
corr(u_i, Xb) =-1.0000 Prob > F = ':O, 001
nim | Coef. Std. Err. t P>t [9@ f. Interval]
_l’_ p:
nplr | -.2167597 1.437564 -0.15 0. 3177477 2.743958

ca| 0.653617 0.182775 3.58 C?;g)}l 40277184 1.030051
cc| 1.652818 0.356024 4. 000 0.919573 2.386063
cmy | 1306444 2.767498 A, 0.641 -4.393325 7.006213
tct | -5.215855 2.748537 . 0.069 -10.87657 4.448625
acl | -0.11304 0.027198%_ 416 0.000 -0.169056 -0.057024
pes| -0.92089 1.454031 7-0.63 0.532  -3.91553 2.073736
_cons | -26.29995 5 17 -463 0.000 -38.00605 -14.59385
_|_ e
sigma u | 25711 .58\)‘
sigma e | 2.9563
rho A, fraction of variance due to u i
PR i)

F test that %u\_’l:O: F(7, 25)=17.76 Prob > F = 0.0000

. estimatag’ store fixed
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. Xtreg nim nplr ca cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.2037 min = 5

between = 0.6921 avg = 5.0

overall = 0.4024 max = 5

Wald chi2(7) = 21.55

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0030

+
nplr | 1429849 2.229361 0.64 0.521 -2. 939619
ca| -1.602375 1360899 -1.18 0.239 -4. 269 064939
cc| .8197523 1.48742 0.55 0.582 -2.0 3 735043
%%44

nim | Coef. Std. Err. z P>z  [95% Conf. Interv%
9317

cmy | .6122622 .5196099 1.18 0.239 1.630679
tct | 3.923875 12.11256  0.32 0.746 27.66406

acl | .4900471 .9181057 0.53 0.594 09407 2.289501
pcs | .2469001 3.819744  0.06 G.ﬁk -7.23966  7.73346

_cons | .6880409 22.94259 0.0((_)) -44.27861  45.65469
+ A

sigma_u | 0
sigma e | 2.9563066 Qg
rho | 0 (fraction (ﬁw nce due to u_i)

"
. hausman fixed . s1g§;@§
-—--C ents ----

| ‘@ (B) (b-B)  sqrt(diag(V_b-V_B))
| . Difference S.E.

-2167597  1.429849 -1.646609 2.161313
C 6.536172  -1.602375 8.138547 3.705854

cc| 165281.8 .8197523 165281 76898.97
cmy | 1.306444 6122622 .6941815 5.954998
tct | -52158.55  3.923875 -52162.47 59366.69
acl | -113.04  .4900471 -113.5301 58.73922

pes | -9208.97  .2469001 -9209.217 31406.17

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 13.00
Prob>chi2 = 0.0113

. xtreg cb nplr ca cc cmy tct acl pes, fe

Fixed-effects (within) regression Number of obs = 40 ¢ %
Group variable: ¢ _id Number of groups = \
R-sq: Obs per group: '\

within = 0.7291 min =

between = 0.1115 avg =

overall = 0.1033 max = \

F(7,25) = '@

corr(u_i, Xb) = -1.0000 Prob > F Q .0000

A
cb | Coef. Std. Err. t P>t &?e)onf. Interval]

+ N
nplr | .0638095 .1021527 0.62(?.—1) -.1465779  .2741969
ca| -.1938434 .1298794 -1. 448 -4613351 .0736483
cc| -203.8623 2529.892 —@0.936 -5414.272  5006.548
cmy | -.1431466 .1966573 (-0473 0.473 -5481699 2618767
tct | 1935.444 1953.09&)&99 0.331 -2087.039 5957.927

acl | 1251297 1.932692 7 0.65 0.523 -2.729157 5.231751
pes | 1218785 1033220 1.18 0.249 -909.1893  3346.759

_cons | 687.27?;2 ‘19 0.02 0.987 -82495.82 83870.37
_l’_
sigma u | 843
sigma e | 1@
rho | 994  (fraction of variance due to u_i)
F testu_i=0: F(7, 25) = 4.59 Prob > F = 0.0020

. estimates store fixed
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. xtreg cb nplr ca cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.4329 min = 5

between = 0.9960 avg = 5.0

overall = 0.9544 max = 5

Wald chi2(7) =  669.23 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 Q%

cb | Coef. Std. Err. z P>z  [95% Conf. Interval%'3
2645

+
nplr | -2133761 .0980179 -2.18 0.029 -.4054876 Gg‘}
ca| -.6209328 .0598344 -10.38 0.000 -.7382 '&; 036595
cc| -.5857111 .0653971 -8.96 0.000 -.71‘3&&1& -.4575351
cmy | -.101284 .0228456 -4.43 0.000 .- 05 -.0565075
tct | 2.737226 .5325506  5.14 0.000 4, 1.698446 3.781006

acl | .585761 .0403662 14.51 0.000;( 5066447 6648772

. 1.130358  1.788679

pcs | 1.459519 .1679419  8.69 0.
14.54428  18.49836

_cons | 16.52132 1.008712 16.3‘ 0)

+ A
sigma_u | 0
sigma e | 21007398 Q;b'
rho | 0 (fraction ofwyagiance due to u i)
%w
. hausman fixed ., sigi;@
---- Cegfficients ----

| ‘@ (B) (b-B)  sqrt(diag(V_b-V_B))
| . Difference S.E.

0638095  -.2133761 2771856 .095026
C -.1938434  -.6209328 4270894 .1629345

cc| -203.8623 -.5857111 -203.2766 3381.002

cmy | -.1431466  -.101284 -.0418626 2618222
tct | 1935.444  2.737226 1932.707 2610.164
acl | 1.251297 585761 6655361 2.582576

pes | 1218.785  1.459519 1217.325 1380.829

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 5.02
Prob>chi2 = 0.2850

. Xtreg o1 nplr ca cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢_id Number of groups = 8 ¢ ®
R-sq: Obs per group: . 6&
within = 0.5566 min = 5 ‘\QO
between = 0.0113 avg = 5.0
overall = 0.0083 max = 5 4%'3
F(7,.25) - 448 c{;\\‘
corr(u_i, Xb) =-1.0000 Prob > F l ':O, 024

oi | Coef. Std. Err. t P>t| [9 . Interval]

+
nplr | 1109751 1224694 -0.91 e.@‘ 23632055 .1412553
ca| .0379611 .1557105 0'24% 9.2827307 358653
cc| 4305876 3033.05 0.M4 0888 -5816.096 6677.271
cmy | -.1498931 2357695 Q6 0.531 -.6354695 3356834
tct| 4204244 2341.542 %) 0.085 -6182512  9026.74
acl | 7920212 2317076, 034 0.735 -3.980086 5.564129
pes | 6155604 1238722 Y-0.50 0.624 -3166.757 1935.636
cons | -10566.52 @gﬁ 022 0829 -110293.5 89160.46
+

sigma_u | 1226.%3)‘
sigma e | .25185
rho | &@ 6 (fraction of variance due to u_i)

F test that %11\_’1201 F(7, 25)=4.75 Prob > F = 0.0017

. estimatag’ store fixed

. Xtreg o1 nplr ca cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢_id Number of groups = 8
R-sq: Obs per group:

within = 0.4128 min = 5
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between = 0.7850 avg = 5.0
overall = 0.6254 max = 5

Wald chi2(7) = 84.52
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

o1 | Coef. Std. Err. z P>zl  [95% Conf. Interval]
_|_
nplr | -.1415031 .1186531 -1.19 0.233 -3740589 .0910528
ca| .0430031 .072431 0.59 0.553 -.0989592 .1849653
cc| .2694824 0791649 3.40 0.001  .1143221 .4246427.,
cmy | .0450618 .0276552 1.63 0.103 -.0091413 .09926%\

tct | -1.014088 .6446659 -1.57 0.116 -2.277609 .24943

acl | -211379 .0488643 -4.33 0.000 -3071513 -.1156068
pcs | .7944879 .2032979 391 0.000 .3960313 *]* 45
3

_cons | 3.746233 1.221072  3.07 0.002  1.35297 489
_l’_ PN
sigma_u | 0 . Qw
sigma_e | .25185459 ,®
rho | 0 (fraction of variance due to u\i)

%

. hausman fixed ., sigmamore ‘ ‘\\'ﬁ

---- Coefficients ----
| (b) (B) ) sqrt(diag(V_b-V_B))
|  fixed . Difference S.E.
_|_

nplr | -.1109751 - 031 .030528 1150314
ca | .03796i)c>2 31 -.0050419 1972364
cc| 430.5876 ~2694824 430.3181 4092.788
cmy | -.14989 .0450618 -.1949549 3169424
tet | -1.014088 4205.259 3159.669
acl | 212 -211379 1.0034 3.126273

pcs Q—6 5.5604  .7944879 -616.3549 1671.528
.\

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 6.75
Prob>chi2 = 0.1364

224



Appendix III: Objective Two

. xtset c_id year

panel variable: c_id (strongly balanced)

time variable: year, 2016 to 2
delta: 1 unit

020

. xtreg roa llpdr cc cmy tct acl pcs, fe

Fixed-effects (within) regression
Group variable: ¢ _id

Number of obs
Number of groups =

R-sq: Obs per group: E\
within = 0.6363 min =
between = 0.0431 avg =
overall = 0.0102 max =
F(6,26) i?}
corr(u_i, Xb) =-1.0000 Prob > F 0001
« \Q
roa | Coef. Std. Err. t P>t }e)onf. Interval]
- . \
llpdr | -.116705 .0255749 -4.56 (0.0 -.169275 -.0641351
cc| 6.582473 2.061077 3. 2.345868 10.81908
cmy | .0221367 .1601167 %' 0.891  -306988 .3512614
tct | -2.76789 1.536293 . 0.083 -5.925785 .3900045
acl | -4.127064 1.55961%n, 2765 0.014 -7.332889 -.921239
pcs| 0.655249 0.832094 7 0.79 0.438 -1.055145 2.365644
_cons | -10.47606 3 83 -3.19 0.004 -17.22946 -3.722649
+ P N
sigma u| 10.16 41\)‘
sigma e | .169¢4

rho |

2\

A Q (fraction of variance due to u_1)

F test that %11\_’1201 F(7, 26) = 8.96

. estimates store fixed

Prob > F = 0.0000

. xtreg roa llpdr cc cmy tct acl pcs, re

Random-effects GLS regression
Group variable: ¢ _id

R-sq:
within = 0.4370

Number of obs
Number of groups

Obs per group:
min =
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between = 0.0207 avg = 5.0
overall = 0.0524 max = 5

Wald chi2(6) = 1.82
corr(u_i, X) = 0 (assumed) Prob > chi2 = 09351

roa | Coef. Std. Err. z P>z [95% Conf. Interval]
_|_
llpdr | -.0150232 .0277838 -0.54 0.589 -.0694784 .0394319
cc| -.0041229 .0553675 -0.07 0.941 -.1126412 .1043954 ’&\
cmy | .0045386 .0213302 0.21 0.832 -.0372678 .0463449 %
tct | -.1184865 .3301308 -0.36 0.720 -.7655311 .52855; E\

acl | .0169954 .0321543  0.53 0.597 -.0460259 .08001
pes | .1054592 .1604196  0.66 0.511 -.2089576 %?
_cons | .3495458 .6995176  0.50 0.617 -1.021483 * %5
! N
sigma_u | 0 &
sigma e | .16974427
rho | 0 (fraction of variance due to u J(K

. hausman fixed ., sigmamore

N

---- Coefficients ----
L ®) ® sar(diag(V_b-V_B)
| fixed ]@énce
llpdr | -.116705 -.01 023 -.1016818 .0314001
cc| 6582473 - 6582.477 3378.921
cmy | .02213 7 5386 .0175981 2616266
tct | —2767 1 4865 -2767.772 2518.591

acl | -4.12 0169954 -4.144059 2.556616
pes | .1054592 655.1443 1364.132

Q = consistent under Ho and Ha; obtained from xtreg
Q 1ncons1stent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)[(V_b-V_B)*(-1)](b-B)

= 9.24
Prob>chi2 = 0.0232

. xtreg roe llpdr cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
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Group variable: c¢_id Number of groups = 8

R-sq: Obs per group:
within = 0.2079 min = 5
between = 0.2064 avg = 5.0
overall = 0.1653 max = 5
F(6,26) = 1.14
corr(u_i, Xb) =-1.0000 Prob > F = 03691

roe | Coef. Std. Err. t P>t| [95% Conf. Interval] .

_|_
llpdr | -.0543508 0313 -1.74 0.094 -.1186888 009987

cc| -155.0194 2522.459 -0.06 0.951 -5340.008 %9
cmy | -.2000487 .1959596 -1.02 0.317 —6028494‘

tct | 632.4782 1880.199  0.34 0.739 -3232326

acl | 1.258299 1.908736 0.66 0.516 -2.6651 81762
pes | -395.1953 1018.362 -0.39 0.701 -24'8 1698 079
_cons | 2180.043 40209.53  0.05 0957 y &% .83 84831.92

_|_

sigma u | 265.79416
sigma e | .20774229

rho_| 199999939  (fraction of Varla@}et u i)
F test that all u_i=0: F(7, 26) = 8.22 ( Prob > F = 0.0000

. estimates store fixed \;()
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. xtreg roe llpdr cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.2583 min = 5

between = 0.5874 avg = 5.0

overall = 0.5216 max = 5

Wald chi2(6) = 4347 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 q%

roe | Coef. Std. Err. z P>z  [95% Conf. Interva%'3
_l’_ °
llpdr | -.0367039 .0194472 -1.89 0.062 -.0944194 x:é}o 16
cc| .3419310 .0505752  6.76 0.000 -.36907 & 374587
cmy | .0015618 .0784127  0.02 0.984 -.1624& 1552479
tct | -.0658641 1.296983 -0.05 0.959 - .@94 2476176

acl | -.0052083 .1241392 -0.04 0.967 167 .2381
pes | .584114 2300819  2.54 0.0124 -6508239 1.819052
_cons | -.3068355 2.776711 -0.11 0. -5.749089  5.135418
\ A
sigma u | .51009377
sigma_e | .20774229
rho | .85773364 (fracti% o@‘ance due to u_i)
%
. hausman fixed ., sigmam %"
- Coe@ist -—--
| (b) X, B (b-B)  sqrt(diag(V_b-V_B))
| &@ Difference S.E.
+
llpdr 6—5543508 -.0367039 -.017647 .0113443
=155.0194  .3419310 -155.3536 2543.16
cihyy | -.2000487  .0015618 -.2016105 1813407

tct |  632.4782 -.0658641 632.5441 1895.628
acl | 1.258299 -.0052083 1.263507 1.920392
pcs | -395.1953 584114 -395.7795 1026.72

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 4.95
Prob>chi2 = 0.2929

. xtreg nim llpdr cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: c¢_id Number of groups = 8
R-sq: Obs per group:

within = 0.6576 min = 5

between = 0.4174 avg = 5.0

overall = 0.2873 max = 5

F(6,26) = 832 | 4%-3
corr(u_i, Xb) =-1.0000 Prob > F = (%@D
. N
nim | Coef. Std. Err. t P>t| [95% Co& nterval
_l’_

llpdr | -1.553403 .4511324 -3.44 0002 }0719 -.6260874

cmy | .1210708 2.824404  0.04~
tct | -4.688429 2.709968 -1.73

cc| 11.35505 3.63567 3.12 OOfE 3.881827 18.82828

_cons | -17.86746 5. 795&

sigma u| 17.698521

sigma e | 2. 9942309
rho | of variance due to u_i)

-5.684576  5.926717
—10 25885 .8819893

acl | -.6482473 2751099 -1.213744 -.0827507
pcs | -2.093416 1.467786 Q} 0166 -5.110494 923661

0.005 -29.78024 -5.954684

F test that all u izéﬁ(l 26) = 10.04 Prob > F = 0.0000

estimates storeNixed

QQ
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. xtreg nim llpdr cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.2046 min = 5

between = 0.6385 avg = 5.0

overall = 0.5032 max = 5

Wald chi2(6) =  10.07 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.1215 q%

nim | Coef. Std. Err. z P>zl  [95% Conf. Interva
. :
lipdr | -1.685325 5786006 -2.91 0.004 -2.819362 .C\“
co | -4803492 400436 -0.12 0905 -832875k \T368053
cmy | 6347916 1.529061 -0.42 0.678 -3631695 2362112
tct| 19.88909 2523781 0.79 0431 - ,@\1 69.35429
acl| 1.845735 2.416476 0.76 0.445@ 471 6.581942
pes | -5.338949 1227156 -0.44 0.664 2039077 18.71287
Ccons | -231756 54.03142  -0.04 0?@ -108.2172  103.5821

A
Sy

. AR
sigma u| 7.27386
sigma_e | 2.9942309
rho | .85510308 (fracti% o@‘ance due to u_i)
%
. hausman fixed ., sigmam %"
- Coe@ijgs -—--
| (b) \ (B) (b-B)  sqrt(diag(V_b-V_B))
| Difference S.E.
+’&@
llpdr f=-12553403 -1.685325 1319221 2235068
113550.5 -.4803492 113551 49987.42
cihy | .1210708 -.6347916 7558624 3.569614

tct | -46884.29  19.88909 -46904.18 37259.78
acl | -64.82473  1.845735 -66.67047 37.74805
pes | -20934.16  -5.338949 -20928.83 20180.83

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 17.22
Prob>chi2 = 0.0018

. xtreg cb llpdr cc cmy tct acl pcs, fe

Fixed-effects (within) regression
Group variable: ¢ _id

Number of obs
Number of groups = 8

R-sq: Obs per group:
within = 0.7214 min =
between = 0.2280 avg = E\
overall = 0.2112 max =
F(6,26) - 1122 ¢ \‘ﬁ%"
corr(u_i, Xb) =-1.0000 Prob > F
i A‘z)
cb | Coef. Std. Err. t P>t [95‘V Interval]
+
llpdr | .0502815 .0314764 1.60 0.122+« \-.9%44191 1149822
cc| 1663.903 2536.678  0.66 ().@8550.314 6878.12
cmy | -.0923276 .1970642 —0.4‘ O; -.4973989  .3127437
tct | 1471.255 1890.798 0. 444 -2415.335  5357.845
acl | -.4984907 1.919496 —?%0.797 -4.444071  3.44709
pces | 1680.399 1024.103 % 0.113 -424.6756 3785.473
_cons| -29524.31 404362 )-0.73 0472 -112642.1 53593.49

s1gma u| 2812.4392
sigma e | .20891
tho | .99999999

action of variance due to u 1)

F test that all é:@!\ﬂ 26) = 35.89

.estimates@r fixed
. Xtreg ¢

Random-effects GLS regression
Group variable: ¢ _id

R-sq:
within = 0.3746
between = 0.6331
overall = 0.5902

Prob > F = 0.0000

pdr cc cmy tct acl pcs, re

Number of obs = 40
Number of groups = 8
Obs per group:
min = 5
avg = 5.0
max = 5

231



Wald chi2(6) = 35.81
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

cb | Coef. Std. Err. z P>z [95% Conf. Interval]
_|_
llpdr | .0280071 .0103343  2.71 0.008 -.0706464 .1266605
cc| -.1638458 4861939 -0.34 0.736 -1.116768 .7890768
cmy | -.0347275 .0169568 -2.05 0.038 -3670758 .2976207 ¢ (b
tct | .9763623 .3084698  3.17 0.000 -5.069535 7.022259 ’&\
acl | .4039196 .2401579 1.68 0.091 -.1647794 9726185, %

pces | 1.956064 1.442978  1.36 0.175 -.8721198 4.7842%\
1

_cons | 11.58197 6.600595 1.75 0.079 -1.354959 245

+
. "
sigma_u | .73438952 * ‘%
sigma_c | 20891336 C;;\\‘

rho | .92513408 (fraction of variance due to u 1) \6&

o _ 4

O
. hausman fixed ., sigmamore @

---- Coefficients ---- . %
| (b) (B) (b-3®( iag(V_b-V_B))

| fixed . Differen S.E.
+ N4
lipdr | .0502815  .0280 71@‘1}' 0222744 0180402
cc| 1663.903 —.1638&8 ™ 1664.066  4309.104
cmy | -0923276 -.0347275  -.0576001 2886324
tet| 1471.255 623 1470279  3211.933
acl | -.498490 96 -.9024103 3.247749
pes| 1680399 ~1.956064 1678.442 1739.663

A, .\f= consistent under Ho and Ha; obtained from xtreg
B @nsistent under Ha, efficient under Ho; obtained from xtreg

TeQ@ difference in coefficients not systematic
v chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 6.84
Prob>chi2 = 0.1445

. xtreg oi llpdr cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
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R-sq: Obs per group:

within = 0.5392 min = 5
between = 0.0154 avg = 5.0
overall = 0.0113 max = 5
F(6,26) = 5.07
corr(u_i, Xb) =-1.0000 Prob > F = 0.0015

o1 | Coef. Std. Err. t P>t| [95% Conf. Interval] ¢ ®
+
llpdr | .0093543 .037933  0.25 0.807 -.068618 .0873267 . 6&
cc| 9.974643 3057.015 0.00 0.997 -6273.81 6293.75%‘%\

cmy | -.1577163 2374871 -0.66 0.512  -.645878 .3304
tct | 4478.316 2278.648 197 0.060 -205.5119 91624144
acl | 1.242706 2.313233 0.54 0.596 -3.512213 ‘@2’5
pes | -779.0728 1234.173 -0.63 0.533 -3315.951
_cons | -3884.054 48730.68 -0.08 0.937 —10405@, 96283.3
_|_ Y A

sigma_u | 888.52699 Q
sigma_e | 25176677 Q
rho | .99999992 (fraction of variance due«

F test that all u_i=0: F(7, 26) = 4.67 ( )\\%} Prob > F = 0.0017
. estimates store fixed %

. xtreg oi llpdr cc cmy tct acl&&
"
Random-effects GLS rfg@n Number of obs = 40

Group variable: c¢_id/ Number of groups = 8

R-sq: ‘ \ Obs per group:
within =0 min = 5
between-= 029972 avg = 5.0

ov@ 7237 max = 5

Wald chi2(6) = 86.42
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

oi | Coef. Std. Err. z P>z| [95% Conf. Interval]
_l’_
llpdr | .0375579 .0335167 1.12 0.262 -.0281337 .1032494
cc| .322309 .0667921 4.83 0.000 .1913989 4532192
cmy | .0413024 .0257314 1.61 0.108 -.0091303 .0917351
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tet | -1.774678 3982505 -4.46 0.000 -2.555235 -.9941213

acl | -.2575157 .0387891 -6.64 0.000 -.3335409 -.1814905

pes | 7491119 .1935209  3.87 0.000 369818 1.128406
_cons | 4.138326 .8438571 490 0.000 2.484396 5.792255

+
sigma_u | 0
sigma e | .25176677
rho | 0 (fraction of variance due to u i)
. hausman fixed ., sigmamore %'&\

---- Coefficients ---- .‘\QO
| (b) (B) (b-B)  sqrt(diag(V_b-V_B))
S.E

| fixed . Difference

cc| 9.974643 .322309 9.652334 407

. . 7 %\{0%'3

llpdr | .0093543  .0375579 -.0282035 .03 SE
1

cmy | -.1577163  .0413024  -.1990187 *
tct| 4478316 -1.774678  4480.091 @8.282
acl | 1242706 -2575157 1.5002224_ "\, '37084152

pces| -779.0728 7491119 —779.82&) 1645.609

b = consistent under Ho a)\&[ ; obtained from xtreg
B = inconsistent under Ha, effitientander Ho; obtained from xtreg

Test: Ho: difference in coefﬁcie@‘bt systematic

chi2(4) = (b-B)'[ V_"b ~B)*(-1)](b-B)

Prob>chi2.= 1374
CQ
N
Q
Q§
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Appendix IV: Objective Three

. xtset c_id year
panel variable: c_id (strongly balanced)
time variable: year, 2016 to 2020
delta: 1 unit

. Xtreg roa aq Ir cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40 ¢ %
Group variable: ¢ _id Number of groups = 8 @Q
R-sq: Obs per group: ‘\QO

within = 0.4745 min = 5

between = 0.0434 avg = 5.0

overall = 0.0103 max = ‘5\ n

F(7,25) = 3. &%
corr(u_i, Xb) = -1.0000 Prob>F  » \Q 0141
OO
roa | Coef. Std. Err. t P>t %‘;}e)onf. Interval]
+ Y Pp——

aq| .102942 .095083  1.08 %59, -.0928851 .2987691
Ir| -2484288 .130451 -1.90, 068 -.5170977 .0202401

cc| 10.09547 2.510975 0.000  4.924026 15.26692
cmy | .1512317 1951565 ¢ 0577 0.446 -2507006  .553164
tct | -4.171181 1.955451N, 32713 0.043  -8.198507 -.1438544
acl | -7.331699 1.916526 "-3.83 0.001 -11.27886 -3.384539

pes| 1.508893 1. » 147 0153 -5991556 3.616941
_cons | -16.10}2\ 9 -4.02 0.000 -24.35893 -7.85548
_l’_
sigma u| 155%&7.
sigma e | 22
rho | (fraction of variance due to u_1i)
F testu_i=0: F(7, 25) = 3.32 Prob > F = 0.0122

. estimates store fixed

. Xtreg roa aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢_id Number of groups = 8
R-sq: Obs per group:
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within = 0.0144 min = 5

between = 0.9710 avg = 5.0
overall = 0.2256 max = 5
Wald chi2(7) = 9.32
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.2304

roa | Coef. Std. Err. z P>zl  [95% Conf. Interval]

_l’_
aq| .0461483 .0861246  0.54 0.592 -.1226527 .2149494 ’&\
Ir| -.1428602 .0540634 -2.64 0.008 -.2488226 -.0368979 . %

cc| .1018691 .0598498 1.70 0.089 -.0154344 .2191726%\
8

cmy | -.0078752 .0206457 -0.38 0.703 -.04834  .0325
tct | -.1736628 478731 -0.36 0.717 -1.111958 .764632
acl | -.0140107 .0375394 -0.37 0.709 -.0875865 °.
pes| .0313403 .1520468  0.21 0.837 -.2666659 .(..3293466
_cons | -1.446325 9063156 -1.60 0.111 -3 2226@&, .330021
_|_

sigma_u | 0
sigma e | .20807322 Q
rho | 0 (fraction of variance due t

\%

. hausman fixed ., sigmamore
---- Coefficients ----

| (b) (B) \b) sqrt(diag(V_b-V_B))
| fixed fference S.E.

+
aq | .1029& }183 .0567937 .0788082

Ir| -.24842 1428602 -.1055686 .150763
cc| 100 1018691 10095.37 3082.892
cmy | -.0078752 .1591069 2387156
tet | ‘%ﬁ -.1736628 -4171.007 2400.838
acl |~:7.331699 -.0140107 -7.317688 2.352748
1508 893  .0313403 1508.861 1256.685

V4
b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 14.36
Prob>chi2 = 0.0062
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. Xtreg roe aq Ir cc cmy tct acl pces, fe

Fixed-effects (within) regression
Group variable: ¢ _id

Number of obs = 40
Number of groups = 8

R-sq: Obs per group:
within = 0.2536 min = 5
between = 0.0160 avg = 5.0
overall = 0.0128 max = 5 '&
F(7,25) = 1.21
corr(u_i, Xb) = -1.0000 Prob > F = 0.3320 E\
roe | Coef. Std. Err. t P>t [95% Conf. Intery, @“
_|_
aq| .119779 .0939742 1.27 0.214 -.073764 133225
Ir| -.1762377 .1289298 -1.37 0.184 -.44% 0892981

cc| 2031.566 2481.693

0.82 0421 7142.709
1928807  -0.67 0.5104,_ - 1718 2683187
-0.12  0.904 « -4215.018 3745.706

cmy | -.1289265

tct | -234.6561 1932.648
acl | -.7781088 1.894177 -0.41 0. -4.679239  3.123021
pes| 163.1011 1011.618  0.16( 0. -1920.364 2246.567
_cons | -32893.71 39598.67 -(??{. 414 -114448.7 48661.28
+ N4
sigma u | 3173.4166 %‘b‘
sigma_e | 20564681 y
rho | 1 (fractio 02 riance due to u i)

F test that all u i=0: Ff7&1.92

. estimates store ﬁ

,%Q

Prob > F = 0.0013
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. Xtreg roe aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.1381 min = 5
between = 0.8324 avg = 5.0
overall = 0.6469 max = 5
Wald chi2(7) = 58.62

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

roe | Coef. Std. Err. z P>zl  [95% Conf. Interva

+
aq| .3098523 .0944987 3.28 0.001  .1246382 C%
Ir| -.2268599 .0593201 -3.82 0.000 -.343125 & 05945
cc| .1958053 .0656692  2.98 0.003 .06‘709& 3245146

cmy | .0323244 .0226532 143 0.154 . —.ﬁMQ .0767238
tct | .5387949 5252795  1.03 0.305 4-\§é 39 1.568324

pcs | 6866952 .1668307  4.12 0. . .3597129  1.013677

acl | -.0458276 .0411894 -1.11 0.2664 4265575 .0349022
_cons | -4.332558 .9944393 4.3((5@

+ A
sigma_u | 0
sigma ¢ | 20564631 Q;b'
rho | 0 (fraction ofwyagiance due to u i)

. hausman fixed ., sigmar&c@“

---- Coefficignts ----

EORG:), (b-B)  sqrt(diag(V_b-V_B))
| ,&b . Difference S.E.
_|_

}19779 .3098523 -.1900733 .0864709
«Sll - 1762377  -.2268599 0506222 1654221
cc| 2031.566  .1958053 2031.37 3382.65
cmy | -.1289265  .0323244 -.1612509 2619266
tct | -234.6561  .5387949 -235.1949 2634.278
acl | -.7781088 -.0458276 -.7322812 2.581512

pes| 163.1011  .6866952 162.4144 1378.876

b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 2.05
Prob>chi2 = 0.7263

. Xtreg nim aq Ir cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8 . %
R-sq: Obs per group: %'&\

within = 0.6823 min = 5 . QO

between = 0.4114 avg = 5.0 \

overall = 0.2831 max = 5

[ ) “
F(7,25) - 767 \‘%
corr(u_i, Xb) = -1.0000 Prob > F - Q)® I
nim | Coef. Std. Err. t P>t [9 @ Interval]
| S

aq| .0329791 1.344105 0.02 0.981° 3'./735257 2.801215
Ir| -6.737464 1.844071 -3.65 000N, )-10.5354  -2.939528
cc| 16.24212 3.549545 4.58 @p 8.931693  23.55254
cmy | 1218044 2.758756 0 663 -4.463721 6.899809
tct | -4.956772 2.764249 -1 0.085 -10.64985 7.363065
acl | -1.108322 .27092 % 9 0.000 -1.666298 -.5503469
pes | -1.022021 1.44692(&')—0.71 0.487 -4.001984 1.957942

_cons | -25.85304 5.6@76& -4.56 0.000 -37.51778 -14.18830

+ Ah

)
sigma u | 252805 1QY
sigma_e | 2.9413488

rho | I (fraction of variance due to u i)
AT
F test that all i;_ ;’=O: F(7,25)=17.90 Prob > F = 0.0000

. estim@ Qre fixed
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. Xtreg nim aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.1683 min = 5

between = 0.6949 avg = 5.0

overall = 0.4044 max = 5

Wald chi2(7) = 2173 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0028 q%

nim | Coef. Std. Err. z P>zl  [95% Conf. Interva

_l’_
aq | -1.538473 2.149076 -0.72 0.474 -5.750585 Cé%
Ir| 1.636373 1.34905 1.21 0.225 -1.007717, &4 80463
cc| .8483797 1.49344  0.57 0.570 -2.07% 3.775468
cmy | .6207885 515175 1.21 0.228 .- 36 1.630513
tct| 3.38002 11.94583  0.28 0.777 ‘;@ 38 26.79342
acl | .4323931 .9367244 0.46 0.644« -1403553 2.268339
pes | 3157912 3.794041  0.08 0. . -7.120393  7.751975
_cons | 1.040904 22.6154  0.05( 0. 4328446 4536627
+ A
sigma_u | 0 Q'
sigma_e | 2.9413488 (b'
rho | 0 (fraction (ﬁw nce due to u_i)

. hausman fixed ., sigmar&c@“

---- Coefficignts ----
EORG:), (b-B)  sqrt(diag(V_b-V_B))
| '\ . Difference S.E.
_|_

.(;y329791 -1.538473 1.571452 1.96651
«Sll -6.737464  1.636373 -8.373837 3.762006
cc| 162421.2  .8483797 162420.3 76927.75
cmy | 1.218044  .6207885 5972555 5.956697
tct | -49567.72 3.38002 -49571.1 59908.38
acl | -110.8322 4323931 -111.2646 58.70839
pes | -10220.21 3157912 -10220.53 31358.21

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)[(V_b-V_B)*(-1)](b-B)
= 14.85
Prob>chi2 =  0.0034

. xtreg cb aq Ir cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.7271 min =
between = 0.1251 avg = \
overall = 0.1159 max =
F(7,25) = 9.51 \

corr(u_i, Xb) =-1.0000 Prob > F @5

cb | Coef. Std. Err. t P>t 9SW\®¢\Intewal]

_|_

aq | -.0681424 .0963594 -0.71 0. 2665982 .1303135
v 5.0911439 4534069

Ir| .1811315 .1322021 1.37 0.1

cc| -178.5312 2544.681 -0.07 \0. -5419.401 5062.338
cmy | -.1466506 .1977762 - % 465  -.5539784 2606771
tct | 2004.065 1981.7 1. 322 -2077.323  6085.453

acl| 1222182 1.942253 K63 0.535 -2.777963 5.222327
pes | 1231.585 1037.294N\,71.19 0.246 -904.7611 3367.931

_cons | 202.248 406%7.’% 0.00 0.996 -83422.69 83827.18
NN

+

)
sigma u| 846.9 QY
sigma_e | .21086635

rho | 9{9&24 (fraction of variance due to u_1i)

F test that all i;_; =0: F(7, 25) = 4.81 Prob > F = 0.0015

estlgre fixed
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xtreg cb aq Ir cc cmy tct acl pcs, re

Number of obs
Number of groups

Random-effects GLS regression
Group variable: ¢ _id

40

R-sq: Obs per group:
within = 0.4193 min = 5
between = 0.9955 avg = 5.0
overall = 0.9528 max = 5
Wald chi2(7) =  64.63 &
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 Q%
cb | Coef. Std. Err. z P>z  [95% Conf. Intervalﬁ'3
_l’_ °
aq| .1969053 .0962341 2.05 0.041 .00829 .%:S\ﬁ 6
Ir| .6306445 .0604095 10.44 0.000 .512244 &, 490449
cc| -.5887935 .0668751 -8.80 0.000 -.719 -.4577206
cmy | -.1028971 .0230692 -4.46 0.000 .- 118 -.0576824
tct | 2.688115 .5349256  5.03 0.000 03968  3.73655
acl | .5877656 .0419458 14.01 0.000+ “5055533 .6699779
pes| 1.451376 .1698944  8.54 G.$) 1.118389 1.784363
_cons | 16.66369 1.012701 16.4‘ 0) 14.67883  18.64855
+ A
sigma_u | 0

sigma_e | .21086635

rho | 0 (fraction (ﬁ@%ﬂce due to u_i)

"
. hausman fixed ., sigi;@ﬁ
i

-—-- CK fents ----

| (B) (b-B)  sqri(diag(V_b-V B))

| ‘@ . Difference S.E.
6.0681424 .1969053 -.2650477 .0880589
It A811315 .6306445 -449513 .1684599
cc| -178.5312 -.5887935 -177.9424 3444.769
cmy | -.1466506 -.1028971 -.0437536 2667366
tet|  2004.065  2.688115 2001.377 2682.654
acl | 1.222182 5877656 .6344161 2.628919
pes| 1231.585 1.451376 1230.134 1404.198

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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Test: Ho: difference in coefficie

nts not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

3.20
0.4104

Prob>chi2 =
. Xtreg oi aq Ir cc cmy tct acl pcs, fe

Fixed-effects (within) regression
Group variable: ¢ _id

Number of obs
Number of groups =

R-sq: Obs per group: '\
within = 0.5655 min =
between = 0.0111 avg =
overall = 0.0081 max =
F(7.25) Q
corr(u_i, Xb) =-1.0000 Prob > F 0019
p \Q
o1 | Coef. Std. Err. t P>t [ &?G%nf. Interval]
- eI
aq| .1320122 .1139238  1.16( 0% -.1026183  .3666428
Ir| -.0296727 .1563001 -0.1 851 -3515787  .2922333
cc| 617.2467 3008.528 0.839 -5578.933 6813.426
cmy | -.140312 .233827 0.554 -.6218878 .3412638
tct | 3992.769 2342.926% 770 0.101  -832.5784 8818.116
acl |  .64039 2.296288 70.28 0.783 -4.088905 5.369685
pes | -568.928 1226392 -0.46 0.647 -3094.689 1956.833
_cons | -134292& Q 5 -028 0.782 -112297.9 85438.43

sigma u| 143
sigma e |
rho |

g 997 (fraction of variance due to u_i)

F testu_i=0: F(7, 25) = 4.74

. estimates store fixed

. Xtreg oi aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression
Group variable: ¢_id

R-sq:

Prob > F = 0.0017

Number of obs
Number of groups

40

Obs per group:
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within = 0.3324 min = 5

between = 0.9850 avg = 5.0
overall = 0.7313 max = 5
Wald chi2(7) = 87.08
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

oi | Coef. Std. Err. z P>zl  [95% Conf. Interval]

- . (b
aq| .166382 .1133347 147 0.142 -.0557499 .3885139 ’&\
Ir| -.050195 .0711441 -0.71 0.480 -.1896349  .089245 ., %
cc| .2643838 .0787587 3.36 0.001 .1100195 418748 !‘%\

cmy | .044886 .0271685 1.65 0.099 -.0083633 .0981

tct | -.8974598 .6299809 -1.42 0.154 -2.1322 33728

acl | -.2021316 .0493995 -4.09 0.000 -.2989529 !@&5

pes | .7921661 .2000843  3.96 0.000 400008 % 4324
4

_cons | 3.647631 1.192656  3.06 0.002 1.310@, 985194
_|_ e_ 4L

. N
sigma_u | 0 ,®
sigma e | .24930323

rho | 0 (fraction of variance due t%j

Q)\

. hausman fixed ., sigmamore

---- Coefficients ---- (b'
) (B) \Y -B)  sqrt(diag(V_b-V_B))
| fixed . ifference S.E.
n °
aq| .13201 Q &82 -.0343698 .1037068
Ir| -.02967 =050195 .0205223 .1983949

cc| 617.2467 2643838 616.9823 4056.898
cmy | @ 2 .044886 -.185198 3141351
tet | ‘% 69 -.8974598 3993.666 3159.356
acl |~ 64039 -2021316 8425216 3.096073
@6-568.928 7921661  -569.7202 1653.721

Y

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)[(V_b-V_B)*(-1)](b-B)

= 5.03
Prob>chi2 = 0.4015
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Appendix V: Objective Four

Credit Risk Management Composite and Microfinance Bank Performance

. pca nplr ca llpdr aq Ir

Principal components/correlation Number of obs = 40
Number of comp. = 5
Trace = 5
Rotation: (unrotated = principal) Rho = 1.0000 &
e
Component | Eigenvalue Difference Proportion Cumulativ ‘\QO
+
Compl | 3.06993 1.6618 0.6140 0.614
Comp?2 | 1.40813 .890022 0.2816 0° %%
Comp3 | 518112 514352 0.1036 é“
Comp4 | .00375965 .00369526 0.0008 0000
Comp5 | .0000643833 . 0. 0000 <‘?0000

>
»@Q

Variable | Compl  Comp2 &'Xp% Comp4  Comp5 | Unexplained

Principal components (eigenvectors)

+ " +
nplr | 0.4268 -0.5564 -@6 0.7089  0.0143 | 0
ca| 0.4813 0.4103\\-% 63 -0.0148 0.7070 | 0
llpdr| 04192 0.1942 Y0.8869 -0.0079 -0.0015 | 0
aq| -0.4221 % 0.0824 0.7050 0.0117 | 0
Ir | 04820 0.3182 -0.0113  0.7070 | 0

\
. predict cm, s IQ
4 componerf%pped)

Scorm@ cients
quares(column-loading) = 1

Variable| Compl Comp2 Comp3 Comp4  CompS5
+
nplr | 0.4268 -0.5564 -0.0736 0.7089 0.0143
ca| 0.4813 04103 -0.3163 -0.0148 0.7070
llpdr | 0.4192 0.1942 0.8869 -0.0079 -0.0015
aq| -0.4221 0.5638 0.0824 0.7050 0.0117
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Ir| -0.4820 -0.4080 0.3182 -0.0113 0.7070

. Xtreg roa cm cc cmy tct acl pes, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.4412 min = 5
between = 0.0458 avg = 5.0
overall = 0.0108 max = 5

corr(u_i, Xb) =-1.0000 Prob > F = 0.01
roa | Coef. Std. Err. t P>t [95% Conf./\ 1]
- T

cm | -.1685949 0796773 -2.12 0.044 .-. \739 -.0048158
cc| .8412227 .2487446  3.38 0.002 g 208 1.352525
cmy | .1511034 .1953891 0.77 0.44 2505248 .5527315
tct | -4.842884 1.87689 -2.58 0.0 8.700886 -.984882
( 0.0

N

e

F(6,26) = 342 ‘@QO
@w

acl | -5.678667 1.868739 -3.04 -9.519916 -1.837418
pes | 1.186638 1.020891 1. 56 -9118346  3.28511
_cons | -13.28736 3.970602 ; 0.003 -21.44905 -5.125673

+ e\
sigma_u | 12924.249 \)\Q
sigma e | .21039626
rho | 1 (fra@f\variance due to u 1)

—

F test that all u_i=0: 6(7,&)&— 4.07 Prob > F = 0.0039

. estimates sto 1@
N
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xtreg roa cm cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.1374 min = 5

between = 0.7075 avg = 5.0

overall = 0.1016 max = 5

Wald chi2(6) =  1.79 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 09378 . q%

roa | Coef. Std. Err. z P>z  [95% Conf. Interva%:
46959

+
cm| 0346642 0408332  0.85 0.396 -.0453675.<;$»x\‘
cc| 0497651 0754577 0.66 0.510 -.0981292 1976595
cmy | .0002566 .0259755 0.01 0992 -0506533 0511676
tet | -3962471 4513619 -0.88 0.380 ,-1.@%@,9 4884059
acl | -.0094174 0435145 -0.22 0.829&\)3 043 0758695
pes| 0694115 1950979 036 0.722 33129735 4517964
_cons | -2111376 9519038 -0.22 -0)&@\ 2076835  1.65456

\ N
sigma u | .07021541
sigma_e | .21039626
rho | .10021394 (fracti% o@‘ance due to u_i)
%
. hausman fixed ., sigmam %"
- Coe@ijgs -—--
| (b) X, B (b-B)  sqrt(diag(V_b-V_B))
| Difference S.E.
+’&@
cmf, -.1685949  .0346642 -.203259 0922475
8412.227  .0497651 8412.177 3149.401
cihy | .1511034  .0002566 1508467 2460183
tct | -4842.884 -.3962471 -4842.488 2376.364
acl | -5.678667 -.0094174 -5.66925 2.365645

pes| 1186.638  .0694115 1186.568 1292.569

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 17.84
Prob>chi2 = 0.0013

. Xtreg roe cm cc cmy tct acl pes, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.1559 min =
between = 0.0028 avg = '\
overall = 0.0022 max =
F(6,26) - 080 ° *ﬁ"
corr(u_i, Xb) = -1.0000 Prob > F @E
: AQJ
roe | Coef. Std. Err. t P>t [95‘V Interval]
+
cm | -.090055 .0812108 -1.11 0.278 \—“.2>569861 .0768761
cc| 6659141 2535319 026 O -4545.51 5877.338

cmy | -.1399286 .1991496 —0.7(‘ O; -.5492864  .2694292
tct | -371.6107 1913.012  -0. 847  -4303.863  3560.642
acl | .5627625 1.904705 ¥0.770  -3.352415  4.47794

pes | -148.3222  1040.53 0.888 -2287.182  1990.537
_cons | -10369.38  40470: 26 0.800 -93557.05  72818.3
51gma u| 1037.4272

sigma e | .21444
rho | .99999996 action of variance due to u 1)

F test that all é:@!\ﬂ 26) = 7.89 Prob > F = 0.0000

.estimates@r fixed
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. Xtreg roe cm cc cmy tct acl pes, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.1438 min = 5

between = 0.3185 avg = 5.0

overall = 0.2625 max = 5

Wald chi2(6) = 2217 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 q%

roe | Coef. Std. Err. z P>zl  [95% Conf. Interval

+
cm | -.0616011 .0643364 -0.96 0.338 -.1876981 (*\&
cc| .2274241 .0456515 498 0.000 .05255 & 800167

cmy | -.0055591 .0907405 -0.06 0.951 - 1°8 1722891
tct | .3097548 1.622127 0.19 0.849 3.489065
acl | .0379628 .1532328 0.25 0.804 4% 679 3382935
pes | 5460678 0751707  7.26 0 000+ 72502 2.019386
_cons | .395359 3.445546 0.11 -6.357788  7.148506
+ Y
sigma u | .64959784
sigma_e | 21444552 %.
rho | .90172992 (fracti% o@‘ance due to u_i)
Y
. hausman fixed ., sigmam %"
-—-- Coe@ijgs -
(b) \ (B) (b-B)  sqrt(diag(V_b-V_B))
| & . Difference S.E.
cm@\’090055 -.0616011 -.0284539 .0461933
665.9141 -.0227424 665.9369 2472.615
cyy | -.1399286 -.0055591 -.1343696 1717241
tct | -371.6107  .3097548 -371.9205 1865.698
acl | .5627625  .0379628 .5247997 1.851266

pes | -148.3222 5460678 -148.8682 1014.804

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 3.74
Prob>chi2 = 0.4421

. Xtreg nim cm cc cmy tct acl pces, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.5087 min = 5 . %’&

between = 0.4101 avg = 5.0 ‘\QO

overall = 0.2822 max = 5

F(6,26) = 449 - \‘6%"
corr(u_i, Xb) =-1.0000 Prob > F =
e
nim | Coef. Std. Err. t P>t [959 \anterval]
NN

_|_

cm | -.8397175 1.358305 -0.62 0.543\).631753 1.952318

cc| 14.17033 4.240494 334 O 5.453875  22.8868
-5.016263  8.677312

cmy | 1.830524 3.330912 0.5%
tct | -6.991001 3.199643 -2. 038  -13.56796 -.4140412
acl | -.8877121 .3185749 0.010 -1.542552 -.2328721
pes | -1.378805 1.740373 \ 0.435 -4.956193 2.198582
_cons | -22.27053 6.768 -3.29 0.003 -36.18423 -8.356825
_|_

sigma u | 219594.89 §
sigma e | 3.5867 ]&
rho | 1 § (fraction of variance due to u_1)
F test that all é:@!\ﬂ 26) = 10.34 Prob > F = 0.0000

.estimates@r fixed
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. Xtreg nim c¢cm cc cmy tct acl pcs,

e

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.0339 min = 5
between = 0.3243 avg = 5.0
overall = 0.2304 max = 5
Wald chi2(6) = 1.42
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.9645
nim | Coef. Std. Err. z P>z  [95% Conf. Intew}%
_l’_
cm | .8423655 1.392272  0.61 0.545 -1. 886438
cc| 2.150035 5.244266 0.41 0.682 -8. 1285 42861
cmy | -.6584149 1.880637 -0.35 0.726 -4°3 3 027566
tct| 7.361122 33.08851 0.22 0.824 -57. 72.21341
acl | .6039658 3.136659 0.19 0.847 772 6.751704
pcs | -6.591245 15.39583 -0.43 0. 6694 76652 23.58403
_cons | -27.526 70.26232 -0.39 @ -165 2376  110.1856
_l’_

sigma u | 10.066952
sigma_e | 3.5867471
rho |

Y

%

.88735707 (fracti% o@‘ance due to u_i)

AN

Y

. hausman fixed ., sigmam %"

AP\
(b) 06@5}]3)8

\ (b-B)  sqrt(diag(V_b-V_B))
| & Difference S.E.
cm@\g397175 .8423655 -1.682083 1.026164
141703.3  2.150035 141701.2 53995.68
®| 1.830524 -.6584149 2.488939 3.801629
tet| -69910.01  7.361122 -69917.37 40742.14
acl | -88.77121  .6039658 -89.37518 40.44379
pcs | -13788.05 -6.591245 -13781.46 22160.76
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 15.18
Prob>chi2 = 0.0043

. Xtreg cb cm cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.7009 min =

between = 0.2655 avg = '\

overall = 0.2460 max =

F(6,26) = 1016 ° \‘6%"
corr(u_i, Xb) =-1.0000 Prob > F
: AQJ
cb | Coef. Std. Err. t P>t [95‘V Interval]
+

cm | .0634864 .0819671  0.77 0.44 049994 2319721
cc| 850.8177 2558.931 0.33 O@ 4409.141 6110.776
cmy | -.1478453 .2010043 —0 74‘ ’ -.5610155 .2653249
tct | 2335.318 1930.828 -1633.557 6304.192
acl | .1914706 1.922444 O 921 -3.760169  4.143111

pes | 1450.978 1050.2 0.179 -707.8014  3609.757
_cons| -16981.21  40847: \642 0.681 -100943.6 66981.21

51gma u| 1724.9754
sigma e | .21644
rho | .99999998 action of variance due to u 1)

F test that all é:@!\ﬂ 26) = 9.28 Prob > F = 0.0000

.estimates@r fixed
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. Xtreg cb cm cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.1198 min = 5

between = 0.9886 avg = 5.0

overall = 0.9197 max = 5

Wald chi2(6) = 119.19 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 q%

+
cm | -.3811704 .071041 -5.37 0.000 -.5204083
cc| -.4823232 .1420427 -3.40 0.001 -.76072 '{; 039246
cmy | -.1309248 .0504222 -2.60 0.009 - 2‘2 -.0320992

tct | 3.202882 .8584135 3.73 0.000 %XH 4.885342

cb | Coef. Std. Err. z P>z  [95% Conf. Interva%
9325

acl | .5765655 .0827628  6.97 0.000 533 7387777
pes | 1.356805 .3812993  3.56 0.000+ 94718 2.104138

_cons | 14.74991 1.812394 8.14 () 11.19768 18.30213
+ Y
sigma u | .15490183
sigma_e | .21644269
rho | .33870545 (fracti% o@‘ance due to u_i)
%
. hausman fixed ., sigmam %"
-—-- Coe@ijgs -
(b) \ (B) (b-B)  sqrt(diag(V_b-V_B))
| & . Difference S.E.
cm@\0634864 -.3811704 4446567 1110861
850.8177  -.4823232 851.3 4116.527
cy | -.1478453  -.1309248 -.0169205 3193981
tct | 2335318  3.202882 2332.115 3106.104
acl | .1914706  .5765655 -.3850948 3.091508

pes | 1450.978  1.356805 1449.621 1689.495

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 8.52
Prob>chi2 = 0.0743

. Xtreg o1 cm cc cmy tct acl pes, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.5410 min =

between = 0.0091 avg = '\

overall = 0.0067 max =

F(6,26) = 511 *ﬁ"
corr(u_i, Xb) = -1.0000 Prob > F @1
: AQJ
oi | Coef. Std. Err. t P>t [95%.«\@>Interval]
+

cm | -.0385412 .0951561 -0.41 O. 6%& 22341373 1570549
cc| -277.4591 2970.678 -0.09 0. -6383.775  5828.857
cmy | -.1677881 .233347 -0.72( 0. -.6474398 3118636
tct | 447437 224151 2.0 ; -133.1191 9081.859
acl | 1.489164 2.231776 ¥0.510 -3.098318 6.076645
pes | -824.3737 1219.218 \ 0.505 -3330.513 1681.765

_cons | 819.6781 4741 .02 0986 -96652.78 98292.14

51gma u| 847. 79589

sigma e | .25126
rho | .99999991 action of variance due to u 1)

F test that all é:@!\ﬂ 26) = 5.02 Prob > F = 0.0011

.estimates@r fixed
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. Xtreg o1 cm cc cmy tct acl pes, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.0793 min = 5

between = 0.9826 avg = 5.0

overall = 0.7132 max = 5

Wald chi2(6) = 82.06

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

oi | Coef. Std. Err. z P>z

[95% Conf. Interval
+ . \§ %
cm | -.0029898 .0438265 -0.07 0.946 -.0888882.(7%8 086

cc| .284249 .0790378  3.60 0.000 .1293372) 91603
cmy | .03868 .0268897 1.44 0.150 -.0F 9& 0913828
tct | -1.603147 .4710956 -3.40 0.001 - .%7 -.6798161
acl | -.240699 .0454117 -5.30 0.000 4%6 044 -.1516937
pes | .7558997 2015272  3.75 0.000« 3609137 1.150886
_cons | 4.470566 .9931422  4.50 0. 2.524043 6.417089
f AN
sigma_u | 0

sigma_e | .25126957
rho |

0 (fraction of vapiante due to u |
(fraction o& V% e due tou 1)

%
. hausman fixed ., sigmam %"

AP\
(b) 06@5}]3)8

I \ o gj-B) sqrt(dieslgéV_b-V_B))
ifference .E.
PR
cm@—. 385412  -.0029898 -.0355514 1218758
=277.4591 .284249 -277.7433 4043.371
chy | -.1677881 .03868 -.2064681 3164668
tct | 447437 -1.603147 4475973 3050.904
acl | 1.489164  -240699 1.729863 3.037317
pes | -824.3737 7558997 -825.1296 1659.47

b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
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chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 8.44
Prob>chi2 = 0.0781

Predictors of Credit Risk Management and Microfinance Bank Performance

. xtreg roa nplr ca llpdr aq Ir cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8 . QO
R-sq: Obs per group: ‘%
within = 0.6685 min = 5
between = 0.0435 avg = 5.%‘ n
overall = 0.0103 max = @
F(10,22) =
corr(u_i, Xb) = -1.0000 Prob > F Q;x 0.0017

roa | Coef. Std. Err.  t P>w\'{@g/o Conf. Interval]
Yy

+
nplr | .0670451 .4550287 0. \G;QS4 -.8766266 1.010717
0.210 -2.675586 11.49307

ca| 4.408742 3.415989
0.002 -.1971248 -.0501383

llpdr | -.1236316 .0354377 \
aq| .0368911 .41756 .09 0.930 -.8290894 .9028717

Ir| 4.403883 3.477878 7127 0.219 -2.808794 11.61656
cc| 8.142661 2. 9 327 0.004 2976043 13.30928
cmy | .03388 144 020 0.843 -3178726 .3856447
tet | -3. 42197@. 2724 -1.89 0.072 -7.181333  .337385
acl | -5.28 919612 -2.76 0.012 -9.270443 -1.308381
pes | %2 9453078  1.20 0.243  -.8269162 3.093981
056 3.971672 -3.27 0.004 -21.2173 -4.743814

_cons
sig’< D 12572.332
sige | 17618114
rho | 1 (fraction of variance due to u_1i)
F test that all u_i=0: F(7, 22) = 3.41 Prob > F = 0.0127

. estimates store fixed
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. xtreg roa nplr ca llpdr aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.3386 min = 5

between = 0.9283 avg = 5.0

overall = 0.4720 max = 5

Wald chi2(10) =  25.93 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0038 @

\%

roa | Coef. Std. Err. z P>z

[95% Conf. Interva%
_l’_
nplr | -.4964117 5134028 -0.97 0.334 -1.502663 ,.3098393

ca| -7.057768 2.957304 -2.39 0.017 -12.853 '&; 261559
llpdr | -.0592365 .0279043 -2.12 0.034 - 11'3 -.0045452
aq | -.4101446 .4882693 -0.84 0.401 N35 5468456
Ir| -7.329041 2.982934 -2.46 0.014 Q -1.482598
cc| .1323566 .0536653 247 0.014 71745 2375387
cmy | -.023992 .0197292 -1.22 0 -.0626604 .0146765
tct | -.0000801 .4272523 -0.00 Q?}O -.8374792  .8373189
acl | -.0237237 .0332618 -0. 476 -.0889156 .0414683
pes | -.054508 .1389284 - ¥0.695 -3268028 .2177867
_cons | -2.418459 8822905 -274 0.006 -4.147717 -.6892019
_l’_
sigma_u |
sigma_e | 17618114 %
rho | 0 ((\fr f variance due to u_i)
. hausman fixed ., )%More

‘%goefﬁcients —
| ) (B)

(b-B)  sqgrt(diag(V_b-V_B))
Q fixed Difference S.E.
v
nplr | .0670451 -.4964117 .5634568 2528333
ca| 4.408742 -7.057768 11.46651 3.116407
llpdr | -.1236316 -.0592365 -.064395 .0347532
aq| .0368911 -.4101446 4470357 .1933743
Ir| 4.403883 -7.329041 11.73292 3.199157
cc| 8142.661  .1323566 8142.529 3133.255
cmy | .033886  -.023992 .057878 212407
tct | -3421.974 -.0000801 -3421.974 2279.834
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-5.289412  -.0237237 -5.265688 2.414036

acl |
1133.532  -.054508 1133.587 1188.899

pes |

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 14.96
&°

Prob>chi2 = 0.0105

(V_b-V_B is not positive definite) 6&

. xtreg roe nplr ca llpdr aq Ir cc cmy tct acl pcs, fe

Number of obs = 440

Fixed-effects (within) regression
Group variable: ¢ _id Number of groups = * @“

R-sq:
within = 0.3801 min =

between = 0.0106 \ \y 5.0
overall = 0.0085 %@ 5
F(10,22)* x$= 1.35
@ = 0.2665

Coef. Std. Err. .%qu [95% Conf. Interval]
.

nplr | 1.013339 .5159729\/1.96 0.062 -.0567229 2.083402
ca| .4899955 3. 9 013 0900 -7.543171 8.523162
-1.02  0.320 -.1241997 .0424733

lpdr | -.040863 184
aq | 1.0141@3 935 2.14 0.044 .0321985  1.99613
943687 0.10 0.922 -7.786263 8.571148

7450.528

Ir | .39244@
cc w 282496  0.56 0.579 -4266.688
cmy 198 .1923316 -0.80 0.435 -.5518912 .2458516
tet |=~187.3797 2055.511 -0.09 0.928 -4450.248 4075.489

11514826 2.176715 -0.07 0.945 -4.665713 4.362748

-58.30297 1071.917 -0.05 0.957 -2281.324 2164.718
-0.57 0.575 -119048.4 67750.16

Obs per group: &
N

corr(u_i, Xb) =-1.0000

roe |
_l’_

p
_cons | -25649.13 45036.17

+
sigma_u | 2492.9782

sigma e | .19977793
rho | 99999999 (fraction of variance due to u_i)

Prob > F = 0.0034

F test that all u i=0: F(7, 22) = 4.40
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. estimates store fixed

. xtreg roe nplr ca llpdr aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.1117 min = 5
between = 0.9092 avg = 5.0 ¢
overall = 0.7039 max = 5 &b
Wald chi2(10) = 68.93 \
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

roe | Coef. Std. Err. z P>z  [95% Conf. In

. %’w
_l’_ ¥
nplr | -.1509588 6247626 -0.24 0.809 -1.375421‘9 1.073553
ca| -6.592899 3.598759 -1.83 0.067 1}@634 4605394
llpdr | .0615986 .0339568 1.81 00704;\28 556 1281528
aq | .2595368 .5941775 0.44 0.662 50298 1.424103
Ir| -6.833133 3.629949 -1.88 :f 13.9477 2814361
081

cc| .2239847 .0653056 3. 43 .095988  .3519814
cmy | .0418267 .0240085 -.0052291  .0888825
tct | .7086084 .5199256 A73 0 -310427  1.727644
acl | -.0442065 .040476 0.275 -.1235389 .0351259
pcs | .6726092 16906%\) 98 0.000  .3412523 1.003966
_cons | -4.997769 1. 0&6 -4.65 0.000 -7.102112 -2.893426

sigma_u | Q R
sigma_e | 1997 93
rho | action of variance due to u_i)
. hausman ﬁx s1gmamore
QS—— Coefﬁcients -—--
(b) (B) (b-B)  sqrt(diag(V_b-V_B))
fixed . Difference S.E.
+
nplr | 1.013339  -.1509588 1.164298 3076742
ca| .4899955 -6.592899 7.082894 3.792373
llpdr | -.0408632  .0615986 -.1024618 0422913
aq| 1.014164  .2595368 7546272 2353182

Ir| .3924426 -6.833133 7.225576 3.893071
cc| 159192 2239847 1591.696 3812.875
cmy | -.1530198  .0418267 -.1948465 2584792
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tct | -187.3797  .7086084 -188.0884 2774.342
acl | -.1514826 -.0442065 -.1072761 2.937654
pes | -58.30297  .6726092 -58.97558 1446.777

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)[(V_b-V_B)*(-1)](b-B)

= 5.60 *
Prob>chi2 =  0.3466 &
(V_b-V_B is not positive definite) @

. xtreg nim nplr ca llpdr aq Ir cc cmy tct acl pcs, fe ‘%

Fixed-effects (within) regression Number of obs X.V )
Group variable: ¢ _id Number of groups @
R-sq: Obs per group: %

within = 0.7413 n,\:\ 5
between = 0.4195 % 5.0

overall = 0.2887

F(10, zgg 6.30
corr(u_i, Xb) = -1.0000 = 0.0002
,.‘N
nim | Coef. Std. Err. P>lt]  [95% Conf. Interval]

nplr | -2.94911 -0.40 0.690 -18.10454 12.20632
ca| -24.2569 %6 -0.44 0.663 -138.0317 89.51776
llpdr | 99573 -1.75 0.094 -2.176042 .1845689
aq| -3.56 6 706148 -0.53 0.600 -17.47512 10.34028
Ir| -297 55.85493  -0.53 0.600 -145.5498 86.12226
ce | ‘%ﬂ 58 4.001026  3.08 0.005 4.02296  20.6182
cmy 23571 2.724017 -0.06 0.956 -5.801622 5.496908
949345 2911246 -1.01 0.322 -8.986898  3.088209
—.7744492 3082908 -2.51 0.020 -1.413805 -.1350931
pes | -2.01673 151817 -1.33 0.198 -5.165222 1.131762
_cons | -19.60607 6.378529 -3.07 0.006 -32.83433 -6.377812
_|_
sigma_u | 192840.63
sigma e | 2.8294799
rho | 1 (fraction of variance due to u_1)

F test that all u_i=0: F(7, 22) = 8.42 Prob > F = 0.0001
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. estimates store fixed

. xtreg nim nplr ca llpdr aq Ir cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.2593 min = 5
between = 0.9529 avg = 5.0 ¢
overall = 0.7032 max = 5 &b
Wald chi2(10) = 68.72 '\
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

nim | Coef. Std. Err. z P>z  [95% Conf. I

\ﬁw

nplr | 4.353863 10.95196 0.40 0.691 -17.’11&&5) 25.81932
ca| 107.2224 63.08552 1.70 0.089@ 7 230.8677
A

llpdr | -3.182892 .5952567 -5.35 0.000 573  -2.01621
aq | -.3742959 10.41581 -0.04 0.971 78891  20.04032

Ir| 107.2852 63.63227  1.69 )17 43173 232.0022
cc| .3103442 1.144794 0. 27 -1.933412 2.5541
883

cmy | -.0617499 4208644 - -.8866289 .7631292
tct | -.5900026 9.11419 —O 948  -18.45349  17.27348
acl | .3098465 .7095444 (0 0 662 -1.080835 1.700528
pcs | -1.161541 2.9636 \839 0.695 -6.970161 4.647079
_cons| 10.83292 18&111 0.58 0.565 -26.05578 47.72163

sigma u| Q R)
sigma e | 2. 829 99

rho | action of variance due to u_i)

. hausman @egz., sigmamore

---- Coefficients ----
| (b) (B) (b-B)  sqrt(diag(V_b-V_B))
|  fixed . Difference S.E.

_|_

nplr | -2.94911  4.353863 -7.302973 5.393466
ca| -24.25698  107.2224 -131.4794 66.47952

llpdr | -.9957366 -3.182892 2.187155 7413582
aq| -3.567422 -3742959 -3.193126 4.125081
Ir| -29.71377  107.2852 -136.999 68.24475
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cc| 123205.8 .3103442 123205.5 66838.93
cmy | -.1523571 -.0617499 -.0906072 4.531088
tct | -29493.45 -.5900026 -29492.86 48633.66
acl | -77.44492 3098465 -77.75477 51.49648
pes |  -20167.3 -1.161541 -20166.14 25361.71

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic ¢ \00
chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 18.11
Prob>chi2 = 0.0028 ‘@

(V_b-V_B is not positive definite) N
. xtreg cb nplr ca llpdr aq Ir cc cmy tct acl pcs, fe ‘6

Fixed-effects (within) regression Number of obs 4 é
Group variable: ¢ _id Number of gr‘o&n{
R-sq: Obs per grou&
within = 0.8532 A\min = 5
between = 0.0863 N A\\avg - 50
overall = 0.0800 \, max = 5
F ) = 12.79
corr(u_i, Xb) = -1.0000 \;(,m Prob > F = 0.0000

A
“
cb Coef. St . t P>t [95% Conf. Interval]
| Coct_sually) !

Y
nplr | —.66787(&)4257239 -1.57 0.131 -1.550774 .2150205

ca| -13. 3.195993  -422 0.000 -20.10669 -6.850521
llpdr | .., 3 .0331554 2.57 0.018 .0164172 .1539374
aq| - 819 3906747 -1.46 0.159 -1.380092 .2403278

-2.943196 2330845 -1.26 0.220 -7.777073  1.890682
y | -.1403534 .1586909 -0.88 0.386 -.4694581 .1887513
tct | 3.945687 1.695981  2.33 0.030  .4284384 7.462936
acl | 2.778079 1.795985 1.55 0.136 -.9465657 6.502724
pces | 2803967 .8844281  0.32 0.754 -1.553795 2.114588
_cons | 4.390873 3.715888  1.18 0.250 -3.315407 12.09715
_|_
sigma_u | 4.4804247
sigma e | .16483473
rho | 1 (fraction of variance due to u_1)

?@3.58437 3.253895 -4.17 0.000 -20.33254 -6.836205
c
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F test that all u_i=0: F(7, 22) = 7.16
. estimates store fixed
. xtreg cb nplr ca llpdr aq Ir cc cmy

Random-effects GLS regression
Group variable: ¢ _id

R-sq:

Prob > F = 0.0002

tct acl pces, re

Number of obs = 40

Number of groups = 8

Obs per group:

within = 0.5692 min = 5 . @
between = 0.9987 avg = 5.0 ‘\QO
overall = 0.9646 max = 5
Wald chi2(10) =  789.18 \‘%"
corr(u_i, X) = 0 (assumed) Prob > chi2 = .@600
e
cb | Coef. Std. Err. z P>z 959 (@%nterval]
+ A &

nplr | -.6962721 .6022101
ca| -10.43039 3.468852
llpdr | 0363319 .0327311
aq | -3589158 572729
Ir| -9.884104 3.498916
cc| -.5408106 0629482

cmy | -.098041 .0231
tet | 2.993267 .5011574
acl | .5808134 .0 N

2034907

-1.16  0.2484 \-1-%76582

484038
-3.01 O.@ -17.22922  -3.631567
1.11 (0. )—.0278198 .1004837
-0. 531 -1.481444 7636125
-2 %0.005 -16.74185 -3.026355
& 0.000 -.6641868 -.4174343
-4.24 0.000 -.1433982 -.0526838
597 0.000 2.011016 3.975517
14.89 0.000 .5043447 .6572821
8.67 0.000 1.093136 1.731928
14.83 0.000 13.32273 17.37949

pes | 1.412532 .
_cons | 15.35111 |
+ x
‘%3473

sigma_u |
sigma_e

rho Q Y 0 (fraction of variance due to u i)
N
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. hausman fixed ., sigmamore

---- Coefficients ----
| (b) (B) (b-B)  sqrt(diag(V_b-V_B))
| fixed . Difference S.E.
_l’_
nplr | -.6678769 -.6962721 .0283952 2965678
ca| -13.4786 -10.43039 -3.048213 3.655476
llpdr | .0851773  .0363319 .0488454 .0407647
aq| -.5698819 -.3589158 -.2109662 2268238
Ir| -13.58437 -9.884104 -3.700267 3.75254

cmy | -.1403534  -.098041 -.0423124 2491487

tct | 3945.687  2.993267 3942.694 2674.195

acl | 2.778079  .5808134 2.197266 2.831611

pes| 2803967  1.412532 278.9841 1394.552‘\\d "

b = consistent under Ho and Ha; obtaineﬁa xtreg
B = inconsistent under Ha, efficient under Ho; from xtreg
Test: Ho: difference in coefficients not system@
chi2(5) = (b-B)[(V_b-V_B)\(- 1-)@

cc| -2943.196 -.5408106 -2942.655 3675.239 . q%&

14.80
Prob>chi2 = 0.0112
(V_b-V_B is not positive 9& ite)

. xtreg o1 nplr ca llpdr aq Ir cc cﬁg‘t)%)acl pcs, fe

Fixed-effects (within) regre " Number of obs = 40
Group variable: ¢ _id ;: Q : Number of groups = 8
R-sq: )r\ Obs per group:
within :‘%1 min = 5
between =001 10 avg = 5.0
overall@Ob’OM max = 5
) F(10,22) = 3.36
corr(u_i, Xb) =-1.0000 Prob > F = 0.0086

o1 | Coef. Std. Err. t P>t| [95% Conf. Interval]
_|_
nplr | 4885648 .6553112  0.75 0.464 -8704674 1.847597
ca| -2.658066 4.919549 -0.54 0.594 -12.86059 7.544455
llpdr | .0484264 .0510357 095 0.353 -.0574151 .1542679
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aq| .6348385 .6013603 1.06 0.303 -.6123064 1.881983
Ir| -2.788757 5.008678 -0.56 0.583 -13.17612 7.598605
cc| 1334547 3587.839 037 0.713 -6106.177  8775.27
cmy | -.0892523 .2442707 -0.37 0.718 -5958387 .4173342
tct | 3685.755 2610.601 1.41 0.172 -1728.299  9099.81
acl | -.0708885 2.764536 -0.03 0.980 -5.804185 5.662408
pes | -521.7831 1361.388 -0.38 0.705  -3345.13 2301.564
_cons | -24824.4 57198.17 -0.43 0.669 -143446.1 93797.35

+
sigma u | 2428.6654
sigma e | .2537279

rho | .99999999 (fraction of variance due to u 1) .
F test that all u_i=0: F(7, 22) = 2.84 Prob > F = 0.0287‘%
. estimates store fixed ° ‘\‘%“
. xtreg o1 nplr ca llpdr aq Ir cc cmy tct acl pcs, re %p&%
Random-effects GLS regression Number of & = 40
Group variable: ¢_id Number @ = 8
R-sq: Obs per :
within = 0.2654 N 5@, in = 5
between = 0.9932 Q ) avg = 5.0
overall = 0.7997 %' max = 5
« Sald chiz0) = 115.78
corr(u_i, X) = 0 (assumed) \) Prob > chi2 = 0.0000
O\ J.’
oi | Coef. f‘S@R z P>zl  [95% Conf. Interval]
oA
nplr | .73 7064035  1.04 0300 -.6524816 2.116569
ca | 3 4.069027 -2.08 0.038 -16.43553 -.4852365
llpdr | 080114 .0383942  2.09 0.037 .0048628 .1553651

0834341 .6718217 1.46 0.143 -3333123 2.300181
«SI/ -8.50326 4.104293 -2.07 0.038 -16.54753 -.4589939
cc| .2903563 .0738394 3.93 0.000 .1456337 .4350789
cmy | .048956 .0271458 1.80 0.071 -.0042489 .1021608
tct | -.8066295 5878669 -1.37 0.170 -1.958827 .3455684
acl | -.1876249 .0457657 -4.10 0.000 -.2773241 -.0979257
pes | 7181975 1911551  3.76 0.000  .3435405 1.092854
_cons | 3.214437 1.213965 2.65 0.008  .8351088 5.593765
_l’_
sigma_u | 0
sigma_e | .2537279
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rho |

0 (fraction of variance due to u 1)

. hausman fixed ., sigmamore
---- Coefficients ----
| (b) (B) (b-B)  sqrt(diag(V_b-V_B))
|  fixed Difference S.E.
_|_
nplr | 4885648  .7320439 -.2434791 3478795
ca| -2.658066 -8.460383 5.802317 4.287941
llpdr | .0484264 .080114 -.0316876 .0478177 . @
aq| .6348385  .9834341 -.3485956 2660684 E‘\QO
Ir| -2.788757  -8.50326 5.714503 4.401799
cc| 1334.547 2903563 1334.256 4311.123
cmy | -.0892523 .048956 -.1382082 29225
tct |  3685.755 -.8066295 3686.562 3136
acl | -.0708885 -.1876249 1167364 %
pes | -521.7831  .7181975 -522.5013 °

b = consistent under Ho and H(g ned from xtreg
B = inconsistent under Ha, efficient und% btained from xtreg
Test: Ho: difference in coefficients no@-s}n ic

chi2(5) = (b-B)'[(V_b-V @1)]@3)
= 10.53 %

Prob>chi2 =

(V_b-V Blsno§s

m definite)

X

N
QQ%Q
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Appendix VI: Objective Five

. Xtreg roa crmi inf crmi_inf cc cmy tct acl pcs, fe

Fixed-effects (within) regression Number of obs = 40
Group variable: c¢_id Number of groups = 8
R-sq: Obs per group:
within = 0.5420 min = 5
between = 0.0452 avg = 5.0 ¢
overall = 0.0107 max = 5 &b
F(8,24) = 3.55 '\
corr(u_i, Xb) =-1.0000 Prob > F = 0.0075

.yﬁw

roa | Coef. Std. Err.  t  P>[t| [95% Conf. Int}@}

+ PN
crmi | -.3035676 .1489036 -2.04 0.053 - 6'1 .0037542
inf| .0485644 .023647 2.05 0.051 .0973695
crmi_inf| .007437 .0111147  0.67 O. 510(& 5025 .0303765
cc| 8.697172 2.732834 3.18 0.004 56879 14.33746
cmy | .2339063 .1955495  1.20 0. -.169688  .6375007

tct | -4.463158 1.93507 -2.31 Q(ﬁﬂ -8.456948 -.4693693
acl | -5.823748 2.07052 -2. 0 -10.09709 -1.550405

pes | 1.503628 9777969 0.137 -.5144458 3.521701
_cons | -13.80723 4.350572 -3117 0.004 -22.78637 -4.828093
_l’_
sigma u | 1.3382505
sigma_e | .19825797 %
rho | 1 ((fr f variance due to u_i)
F test that all u 1—®) 24)=5.32 Prob > F = 0.0009

. estimates sﬁ%&ed
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. xtreg roa crmi inf crmi_inf cc cmy tct acl pcs, re

Random-effects GLS regression
Group variable: ¢ _id

R-sq: Obs per group:
within = 0.0674 min = 5
between = 0.8223 avg = 5.0
overall = 0.1075 max = 5
Wald chi2(8) = 3.74
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.8801

Number of obs =
Number of groups =

_|_

0.46 0.643
0.15 0.879
-0.18 0.857

crmi | 082684 .1781605
inf| .003444 0225944
crmi_inf| -.0023052 .0127962
cc| .0694014 0650809
cmy | -.0017887 0219906
tot | -.5049072 3870279
acl| -.019965 .0373294

2665041

0408402
0273
1.07 0286 -.058164¢
0.08 0.935 ,.-45533896

130 0.192 4‘2:? 468 2536535

-0.53 0.593 4 -10931293

pcs | 0557631 .1646046  0.34 G.@) -.2668559
_cons | -.4729912 .8348369 —0.5'((_)) -2.109241
+ A
sigma_u | 0
sigma ¢ | .19825797 Q;b'
rho | 0 (fraction ofwyagiance due to u i)

"
. hausman fixed ., sigca@

@ﬁcients -

sqrt(diag(V_b-V_B))

| = (B) (b-B)
| =, fiXed . Difference S.E.
CQ | -3035676 .082684 -.3862516
inf| .0485644 .003444 .0451204
crmi_inf|  .007437  -.0023052 .0097423
cc| 8697.172  .0694014 8697.103
cmy | .2339063 -.0017887 235695
tct | -4463.158 -.5049072 -4462.654
acl | -5.823748  -.019965 -5.803783
pes | 1503.628  .0557631 1503.572

.1097858

.0243716

.0089589
3840.749
2739457
2719.565
2.909687
1374.204
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roa | Coef. Std. Err. z P>z [95% Conf. Interval] ‘%

i
.cé?v 2%2
70227748
1969576

0413122

.0531992
3783821
1.163259
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b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 11.06
Prob>chi2 = 0.0259
(V_b-V_B is not positive definite)

. Xtreg roe crmi inf crmi_inf cc cmy tct acl pcs, fe 6&
Fixed-effects (within) regression Number of obs = 40 ‘\QO
Group variable: ¢ _id Number of groups = 8
'3

R-sq: Obs per group: ° ‘%

within = 0.1725 min = %\x

between = 0.0010 avg = é@

overall = 0.0008 max t@ 5

F(8,24) 4&).63
corr(u_i, Xb) =-1.0000 Prob > = 0.7482
AN
vy
roe | Coef. Std. Err. t %Q}-) [95% Conf. Interval]
T N

crmi | -.0635897 .1659796 @'8 0.705 -.4061547 2789753
inf| -.0176839 .02635 .67 0.509 -.0720858  .036718
crmi_inf| -.0007756 .0123893" -0.06 0.951 -.0263458 .0247946
cc| 792.6191 30462300 026 0.797 -5494.493  7079.732

cmy | -.15853 2179748 -0.73 0.474 -.6084101 .2913456

tet | —617.813@ 6.981 -0.29 0.777 -5069.604 3833.977

acl | .4391%%16 307964  0.19 0.851 -4.324219 5.202589
pcs | - 5@ 1089.929 -0.22 0.831 -2485.334 2013.672
_cons N 137 4849489 -0.25 0.805 -112225.5 87951.53

sig’,:? 0 1233.3061
sige| 22099388

rho | 99999997 (fraction of variance due to u_i)

F test that all u_i=0: F(7, 24) = 7.27 Prob > F = 0.0001

. estimates store fixed
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. xtreg roe crmi inf crmi_inf cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:
within = 0.5002 min = 5
between = 0.6193 avg = 5.0
overall = 0.4863 max = 5
Wald chi2(8) = 29.34
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0003
roe | Coef. Std. Err. z P>zl  [95% Conf. Interval
_l’_
crmi| .0127716 .2196413  0.06 0.954 -.4177175, ﬁ% 607
inf| -.0221837 .027855 -0.80 0.426 -.076778 24111
crmi_inf | .0034762 .0157755 0.22 0.826 -. 3& .0343956
cc| .2075687 .0802336 2.59 0.010 . Oéb% .3648237
cmy | .0261024 .0271107  0.96 0.33@ 0336 .0792384
tct | -.9858404 4771391 -2.07 0.039 4 -1921016 -.0506649
acl | -.1191278 .0460207 -2.59 0. -.2093268 -.0289289
pcs | .6381333 .2029293  3.14( 0. 2403993  1.035867
_cons | -1.837215 1.029211 -IN{9™0074 -3.854432  .180001
T N
sigma_u | 0 Q:b‘
sigma_e | .22099388 X)
rho | 0 (fractiﬁof variance due to u_1i)
Q3
. hausman fixed ., @
@ icients ----
(B) (b-B)  sqrt(diag(V_b-V_B))
| ﬁ ed Difference S.E.
c$| -.0635897  .0127716 -.0763613 1353471
inf| -.0176839 -.0221837 .0044998 .030046
crmi_inf | -.0007756  .0034762 -.0042518 .0110448
cc| 792.6191  .2075687 792.4115 4734.985
cmy | -.1585323  .0261024 -.1846346 3377281
tct| -617.8131 -.9858404 -616.8273 3352.757
acl | .4391851 -.1191278 5583129 3.587146
pes| -235.8306  .6381333 -236.4688 1694.158
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b = consistent under Ho and Ha; obtained from xtreg

B:

inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

Prob>chi2 =

1.74

0.7826

xtreg nim crmi inf crmi_inf cc cmy tct acl pcs, fe

Fixed-effects (within) regression
Group variable: ¢_id

R-sq:
within = 0.5580
between = 0.4082
overall = 0.2809

corr(u_i, Xb) =-1.0000

Number of obs
Number of groups

,@

Obs per group:
min = ‘\%ﬂ
avg = \
max = ,-,,
F(8,24)

Prob >

QQ‘ 79 0.0053

t P@A) Conf. Interval]
A

nim | Coef. Std. Err.
_|_
crmi | -3.348695 2.659487 %' 0.220 -8.837605 2.140216
inf| .5184633 .4223467 01 0.232  -3532174 1.390144
crmi_inf| .170387 .1985 ﬁ&)\% 86 0.399 -.2393234 5800974
cc| 1555969 48809.69 ~ 3.19 0.004  54858.65 256335.1
cmy | 3.258241 3 05 093 0360 -3.950141 10.46662
tct | -70938.22. . -2.05 0.051 -142269.1 392.7065
acl | -98.626 98045 -2.67 0.013 -174.9502 -22.3024
pcs | -9089878%717463.91 -0.52 0.608 -45133.11 26954.35
_cons | @18 777032.4  -3.16 0.004 -4058634 -851201.8

51g am 541060 87
sig @‘ 3.5409794
rhe 1 (fraction of variance due to u_1)

F test that all u_i=0: F(7, 24) = 8.30

. estimates store fixed

Prob > F = 0.0000
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. xtreg nim crmi inf crmi_inf cc cmy tct acl pcs, re

Number of obs = 40

Random-effects GLS regression
Number of groups = 8

Group variable: ¢ _id

R-sq: Obs per group:

within = 0.2531 min = 5
between = 0.6531 avg = 5.0
overall = 0.5284 max = 5
Wald chi2(8) = 3473 &\
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 Q%

nim | Coef. Std. Err. z P>z  [95% Conf. Interv%
_l’_
4345

crmi | -.5982377 3.685059 -0.16 0.871  -7.82082
inf| 1241948 .4673405 2.66 0.008 .3259 7919
crmi_inf| -.0797097 .2646753 -0.30 0.763 -.59 4390444
2.188339

cc| -.4500238 1.346128 -0.33 0.738 3 7 .

cmy | .835868 .4548529 1.84 0.066@ 6273  1.727363
tct | 18.87288 8.005258 236 0.018 4 3182863  34.5629
acl | 1476322 7721182 1.91 -.0370023  2.989645
pcs | 1.766688 3.40467  0.52 (\%A -4.906342  8.439718

_cons | -14.57315 17.26771 Og\ 7300  -48.41723 19.27094
i >

sigma_u | 0
sigma_e | 3.5409794 X)
rho | 0 (fractiﬁof variance due to u_1i)

3
hausman fixed ., @ !

icients ----
@ (B) (b-B)  sqrt(diag(V_b-V_B))

| ﬁ ed . Difference S.E.
C$| -3.348695  -.5982377 -2.750457 2.270802

inf| .5184633  1.241948 -.7234849 .5041001
crmi_inf | 170387  -.0797097 2500966 .1853052
cc| 1555969 -.4500238 155597.3 79441.78
cmy | 3.258241 .835868 2.422373 5.666274
tct | -70938.22  18.87288 -70957.09 56251.28
acl | -98.6263  1.476322 -100.1026 60.18377
pes | -9089.378  1.766688 -9091.144 28423.94
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b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)

= 6.17
Prob>chi2 = 0.1870

. xtreg cb crmi inf crmi_inf cc cmy tct acl pcs, fe \
Fixed-effects (within) regression Number of obs = . Q’&
Group variable: ¢ _id Number of groups = E\
R-sq: Obs per group: 4%'3

within = 0.8066 min =

between = 0.0439 avg = )\\J

overall = 0.0406 max = G

F(8,24) ,Q 51
corr(u_i, Xb) = -1.0000 Prob > Pts 0.0000
cb | Coef. Std. Err. t P><| @ Conf. Interval]
+

crmi| .4186542 .136051 % 0.005  .1378588 .6994496
inf| -.0436977 .0216059 % 0.054 -.0882902 .0008947
crmi_inf | -.0266035 .0101 -2.62 0.015  -.047563 -.005644
cc| -1780.235 249695 7-0.71 0.483 -6933.687 3373.217
cmy | -341336 .1 07 -1.91 0.068 -7100941 .0274221
tct | 3105.766.. 1.76  0.092 -543.2994 6754.832
acl| 2.1396 801803  1.13 0.269 -1.764808 6.044173
pcs | 878.085 93.3985 098 0335 -965.798  2721.97
_cons | S@ 9 39750.53 0.64 0.529 -56625.67 107456.5

51g am >’779 5738
sig @‘ 18114536
rhe 1 (fraction of variance due to u_1)

F test that all u_i=0: F(7, 24) = 10.16 Prob > F = 0.0000

. estimates store fixed
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xtreg cb crmi inf crmi_inf cc cmy tct acl pes, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.3889 min = 5

between = 0.9948 avg = 5.0

overall = 0.9435 max = 5

Wald chi2®) = 518.02 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000 Q%

cb | Coef. Std. Err. z P>z  [95% Conf. Interval%:

_l’_ °
crmi | .0633438 2028759  0.31 0.755 -.3342857.(5}‘}6 33
inf| -.0572512 .0257288 -2.23 0.026 -.107678 & 068237

crmi_inf| -.0354574 0145713 -2.43 0.015 -0640167 -.0068981
éo

cc| -.5207611 .0741093 -7.03 0.000 <6 26 -.3755095
cmy | -.1310959 .0250413 -5.24 0.00@

176 -.0820159
tct | 3.413643 .4407187  7.75 0.000 « 2549851 4.277436
acl | .592979 .0425079 1395 O 509665 676293
pes | 1.353819 .1874395  7.22( 0. 9864442 1.721193

_cons | 15.98693 .9506503 1% .000  14.12368 17.85017

+

sigma_u | 0 Q:b'v

sigma_e | .18114536 X)
rho | 0 (fractiﬁof variance due to u_1i)
'\

3
. hausman fixed ., si@&

- icients ----
| (B) (b-B)  sqrt(diag(V_b-V_B))
| Difference S.E.

@| 4186542 .0633438 3553104 1250159

inf| -.0436977 -.0572512 0135535 0277526
crmi_inf| -.0266035 -.0354574 .008854 .0102017

cc| -1780.235 -.5207611 -1779.714 4373.56
cmy | -.341336 -.1310959 -.2102401 3119491

tct| 3105.766  3.413643 3102.353 3096.839
acl | 2.139683 592979 1.546704 3.313336
pcs| 878.0858  1.353819 876.732 1564.842

b = consistent under Ho and Ha; obtained from xtreg
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B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 9.33
Prob>chi2 = 0.0533
(V_b-V_B is not positive definite)

. xtreg o1 crmi inf crmi_inf cc cmy tct acl pcs, fe

&

Fixed-effects (within) regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8 E‘\QO
R-sq: Obs per group: 4%'3

within = 0.5855 min = 5

between = 0.0000 avg = @\\‘

overall = 0.0000 max = (>

. Qw
F(8,24) = 24
corr(u_i, Xb) = -1.0000 Prob > P‘%Q»= 0.0028
o1 | Coef. Std. Err. t P>|< @ Conf. Interval]
+ A

crmi| .1572584 .1866621 % 0.408 -.2279933  .5425101
inf| -.0314215 .0296434 ¢ 0.300 -.0926024 .0297594
crmi_inf | -.014053 .0139 -1.01 0323 -.0428094 .0147035
cc| -1563.916 3425819 7-0.46 0.652 -8634.458 5506.627
cmy | -.2765841 64 -1.13 0270 -7825207 .2293526
tct | 4744.828. . 1.96 0.062 -261.6952 9751.351
acl | 2.4266 595557  0.93 0.359 -2.930342  7.78359
pes | -116297771225.744 -0.95 0.352 -3692.788  1366.834

_cons @ 3 54537.78 040 0.694 -90871.62 134249.3
_|_

sigma p 5’323.5244
3@" 24853168
rhe/] .99999999 (fraction of variance due to u 1)

F test that all u_i=0: F(7, 24) = 2.35 Prob > F = 0.0559

. estimates store fixed
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. xtreg o1 crmi inf crmi_inf cc cmy tct acl pcs, re

Random-effects GLS regression Number of obs = 40
Group variable: ¢ _id Number of groups = 8
R-sq: Obs per group:

within = 0.3228 min = 5

between = 0.9927 avg = 5.0

overall = 0.8143 max = 5

Wald chi2(8) = 135.94 &\

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0. OOOO @

oi | Coef. Std. Err. z P>z

[95% Conf. Interval]%
_l’_
crmi | .0709176 .181542  0.39 0.696 -.2848981 ,.4267334

inf | -.0941459 .0230232 -4.09 0.000 - 139270@ 490212
crmi_inf| -.0030294 .0130391 -0.23 0.816 -.0 0225267
cc| .3237278 .0663161 4.88 0.000 . I%SO 453705
cmy | .0309636 .022408  1.38 0.167@ 9553  .0748825
tct | -1.810177 .3943738 -4.59 0.000 « -2-583135 -1.037218
acl | -.2607476 .0380379 -6.85 0' -.3353005 -.1861947
pes| 707815 .1677288  4.22 (\QBQ 3790726  1.036557
_cons | 5.329461 .8506822 6& 3.662155  6.996768
+ Nl
sigma_u | 0 Q:b‘
sigma_e | 24853168 X)
rho | 0 (fractiﬁof variance due to u_1i)
'\

. hausman fixed .,

si@)l@'%3

icients ----

| (B) (b-B)  sqrt(diag(V_b-V_B))
| . Difference S.E.

@Q 1572584 .0709176 .0863408 1118696

inf| -.0314215 -.0941459 0627244 .0248342
crmi_inf| -.014053 -.0030294 -.0110236 .0091289

cc| -1563.916  .3237278 -1564.24 3913.647
cmy | -.2765841  .0309636 -.3075477 2791452

tct |  4744.828 -1.810177 4746.638 2771.182

acl | 2.426624 -.2607476 2.687371 2.964914

pes | -1162.977 707815 -1163.685 1400.287

b = consistent under Ho and Ha; obtained from xtreg
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B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 7.35
Prob>chi2 = 0.1185
(V_b-V_B is not positive definite)
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