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ABSTRACT

The study assessed the effect of monetary policy instruments (interest rates and reserve
requirements) on banking institutions risk, measured in terms of non-performing loans. The
study used quarterly data from Bank of Namibia from 2001Q1 to 2017Q3. The study employed
the Autoregressive Distributive Lag (ARDL) lag model to determine the effects. Since the re  ve
requirements is seldom used in Namibia and ever kept at one percent of the bank’s total
liabilities to the public, it was considered dormant. Therefore, shocking the reserves
requirements up-or down-wards is not plausible in the Namibian economy. The variables
considered are non-performing loans (NPL), as a dependent variable and  terest rates (1),
banks tier I capital (CA), banks’ total assets (TA), gross domestic product (GDP), and private
credit extension (CR); as the explanatory variables. The results indicate that there is a short run
negative effect between interest rates and bank risk, which implies that the low rate would
increase the bank's non-performing loans. The negative relationship indicates that low inflation
or price stability does not guarantee financial stability in the economy. The Granger causality
results indicate non-causality between interest rates and bank risk, but interest rates Granger

cause economic growth and private sector credit that have a direct effect to bank risks.
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policy was seconded by Geng and Zhai (2015), who state that, low interest ra  and re ve

requirements ease economic recession.

The Bank of China made a frequent adjustment on the interest rate (price-based instrument) and
reserve requirement ratio (quantitative instrument) simultaneously to achieve its macroeconomic
goals and objectives. However, it is still unclear whether the effects of interest rates and reserve

requirements are the same on the bank risks (Geng et al, 2016).

Geng and Zhai (2015) state that many central banks preferred the expansionary monetary policy,
which is associated with low interest rates and low reserve requirements ratio to ease recession.
Conversely, there is a risk of running a consistent expansionary monetary policy beca e
continuous low interest rates can increase the asset price, securitized credit and push finan

entities to take more risk.

According to Glocker and Towbin (2011), the emerging economies are mostly reluct: : to
increase interest rate in order to cease credit booms. This is because high interest rates lead to
more capital inflows and appreciation of the currency. In particular, high interest rates m: : it
expensive for the borrowers to ac« s bank credit. High interest rates increase infc  ition

ymmetry, which drives away the good borrowers from the market and leave risk lo* s, which

eventually leads to adverse selection and moral hazard problems (Beutler, Bichsel, Bruhin &

Danton, 2017).

The reserve requirement ratio is a percentage of banks’ deposits that is required by law to be kept
with the central bank (Feinman, Descher & Hinkelman, 1993). The flat rate of the re /e
requirement is used to control the amount of money that the bank is able to extend for credit. The

increases in reserve requirement ratio serves as an implicit tax on e banking sector and widen



the gap between the deposit and lending rates. fo  the high reserve requirer s 1o,

results in high interest rates and less loanable funds (Glocker & Towbin, 2011).

The central banks of many emerging countries use the interest rate and reserve requirements as
monetary policy instruments. The two instruments have different effects on bank risk. For
insta: 3, the interest rate can affect the bank risks through the channels of asset valuation, search
for yields, asset substitution, constant leverage, central bank communication, asset-liability
mismatch and the habit formation w*' ™ the reserve requir :nts ~“ct bank risk throv "

liquidity and cost channel (Geng & Zhai, 2015; Al -, Binci, Demiralp, Kara & Ozlu, 2016).

Interest rate can also affect the bank risk through the search of yield. Low interest rates can
reduce the bank’s revenue, which incentivize banks to invest in risk areas or other financial
instruments (International Monetary Fund (IMF), (2017). Therefore, search of yield by
commercial banks can lead to a low proportion of safe assets in the banks’ portfolio. The
commercial banks’ objective is to maximize profit and with low interest rate, banks get a
constant leverage ratio. The European Central Bank (2017) defines the leverage ratio as a core
capital (Tier I capital) over banks’ total exposures of both the on-balance and off-balance sheet
items. ™ low interest rate can boost the ¥ ' s of the banks’ assets. ease in the ks’
equity due to low interest rate will increase the banks’ appetite for risk asset for high returns.

T actis vy fragile to the banking system as it negatively exposes the system to riskier and

asset value shocks (Geng & ai, 2015).

Geng and Zhai, (2015) state that the interest rate can affect the bank risk through the central ba
communication and habit formation channel. With credible and transparency banking

regulations, low interest rates will induce moral hazard effect. The low intc st rate signifies a



loose monetary policy and regulatory environment, which stimulate banks to take on risky
projects. The habit formation channel is when the low interest rates induce investors to consume

more and invest in high-risk projects or financial instrument, which results in higher bank risk.

The reserve requirements variations affect the bank risk throv 1 the liquidity and the cost
channel. The low interest rates increase the banks’ liquidity and loanable fw ' while the
increase in reserve requirements cause a contraction. The cost effect is when the reserve
requirements affect the banking financials through the implicit tax on the financial sy . The
low reserve requirements imply that there is a low implicit tax on the banking system and banks

are having excessive funds to lend the investors (Alper et al, 2016).

* 1.1 Financial ind try perform: cein Namib
The effect of global financial crisis, which affected the emerging and development economies
was also witnessed in Namibia. During the year 2007, Namibia’s economic growth slowed »wn
to 3.8% from 4.1% witnessed from the preceding year. The negative economic owth was
associated with the negative effect of the US subprime mortgage market that affected the gli al
activities including the Namibian commc '+ demand. Due to econo"~ slowdown du the
iod, Namibia experienced persistent inflationary pressure due to h™ '\ food pric ~ and high
fluctuation in oil prices. To curb the situation, the Bank of Namibia responded through monetary
policy tightening by raisi interest rates by 150 basis points in 2007, which moderated credit

extension especially durii  the second quarter (Bank of Namibia, 2007).

Despite the economic effect from financial crisis, the Namibian financial syste re ains
resilient, sound and profitable. The banking and non-financial institutions remain well

capitalized with the non-performing loans (NPL) ratio of 1.5% (Bank of Namibia, 2017).



Although, the financial system is still facing potential risks that can harm financial stability if left
un-monitored. According to the Bank of Namibia (2017), the risks to the Namib™ financial
system got well absorbed in 2016 compared to year 2015. Furthermore, the increase in US
interest rate has a positive effect to the global economy, more specifically to commodity
producing countries. The volatility in the global economy is a major concern given the neg ive

development of Namibia downgraded by the credit rating agencies (Bank of Namibia, 2017).

Bank of Namibia is using the comb’~-tion of an off-site capital adequacy, asset managen 1,
management quality, earnings, liquidity adequacy and sensitivity to market risk (CAMELS)
assessment and on-site Supervisory Review and Evaluation Process (SREP) risk assessment
1 hodology to analyze and measure the financial performance of the banks. The CAl :iLS
assessment is used to measure banking institutions’ financial performance. On the other hand,
SREP provides senior management with an ¢ :ctive ov 1ll view of the current risk profile of

banking groups (IMF, 2018). Ahsan (2016) defined the components of CAMELS as follows:
(  tal adequacy

The banking institution need to hold sufficient capital to enable it to understand and absorb 3
shocks that hit the market. The capital adequacy is measured by the equity over total assets ratio
of the bank, which enables the bank to meet financial :  ted condition due to foreign
exchange (forex) risk, credit risk, market risk and interest rate risk. The banks are required to

hold sufficient capital to protect the depositors’ interest.



As  Quality

The asset quality dimension is an important aspect for the bank to unc stand the risk on the
debtors” exposure. The asset quality is measured by NPL ratio, which is the total non-performing
loans over total loans. The ratio will also help the bank to ensure that they keep sufficient funds
to cover bad investment. In Namibia, the Determination on Asset Classification, Suspension of
Interest and Provisioning (BID-2) require bar ; to reserve funds dependii on the loans and

advances classification category.

The loans and advances are classified into five categories namely: a) Pass (those asset  und and
performing according to the contractual terms); b) Special Mention (assets that are fully
protected but exhibit potential weaknesses and are overdue by 60 days but less than 90 days); c)
Substandard (assets that are overdue by 90 days but less than 180 days); d) Doubtful (assets that
are overdue by 180 days but less than 360 days) and; e) Loss (are the assets that overdue by 360
days and are required to be written off within 90 days). BID-2 stipulates t| minimum

provisioning amounts to be maintained by the bank depending on the asset category as stipulated

in Table 1.1.






" 'quidity I' form ce

According to Hazzi and Kilani (2013), the liquidity performance of the bank is measured by the
liquidity ratio, that indicating the ability to pay the obl itions when they become due. ..1eba " 3
liquid assets are cash and investments, which are easily convertible at a lower cost and failure to

maintain adequate liquidity will lead to a bank-run.

1.2.  Statement of the problem

The commercial b ' risks are posing a big threat to the financial system, due to o1 ary
policy variations, which required a detailed and effective macro prudential management
framework. The monetary policy authority (Central Bank) normally uses the interest rate as a
monetary policy tool for economic management (Geng et al, 2016). In Namibia, the Central
Bank influences short-term interest rate to affect money supply, credit extension to achieve the
macroeconomic objectives. Other monetary policy tools like reserve requirements ratio with the
same effect is seldom used (Bank of Namibia, 2008). Although, expansionary monetary policy
will enhance cheap borrowing and high consur  :ion due to high money multiplier in the
economy, low interest rate and reserve requirements, can also be a potential thre  to banks’
financial performances and hence, bank risks (Wang, 2017). Therefore, this study intends to

c oy -

investig = the impact of interest r: *  and reserve requirements on b Namibia.

1.3.  Objective « est

The main objective of the study is to analyze the effect of interest rate and reserve requirements

on the banks’ risk. The specific objectives are:

¢ To investigate whether the relationship between bank risk and mont wy policy

instruments (interest rate and reserve requirements) is of short-run or long-run nature.



1.4.

1.5.

To determine which of the two variables (interest rate and reserve requirements)
significantly affect bank risk.
Research hypothesis

Ho: There is no short-run relationship between banks’ risk and monetary policy

instruments (interest rate and reserve requirements).

Hi: T' e is a short-run relationship between banks’ risk and monetary policy

instruments (interest rate and reserve requirements)

Ho: There is no long-run relationship between banks’ risk and monetary policy

instruments (interest rate and reserve requirements).

Hi: There is a long-run relationship between banks’ risk and monetary policy instruments

(interest rate and reserve requirements)

Ho: The monetary policy instruments (interest rate and reserve requirements) do not

significantly affect banks’ risk.

Hi: The monetary policy instruments (interest rate and reserve requiren 1ts) do

significantly affect banks’ risk.

Significant of the study

The study is important as it is hoped that it would provide another perspective of the monetary

policy instruments’ effect to bank risks other than to the macroeconomic broad goals of price

stability (inflation), employment and economic growth. Further, most studies have addressed the

effect of interest rate to either economic growth or inflation but studies on reserve requirements

and interest rates on bank risks are very limited.



1.6. Limitation of the study
The study focused on four main commercial banks in Namibia because other banking institutions
are still at the infant stage. The inclusion of the small banks in the study would distort the results

because they are not comparable.

1.7. Delimitation of the study
The scope of this study covered the effects of interest rate and reserve requirements on the
commercial bank risks in Namibia. This study covered the quarterly period from 2000 to 2016,

which represent the banking industry in Namibia.

1.8. C apters outline
This paper co~~*~*s of six chapters. Chapter 1 provides the background of the study, statement of

the problem, objective of the study, research hypothesis, significant of the study, limitation of the

1

st and d " nitation of the study. Chapter 2 pre s tl overview of the macroeconomic

variables in relation to banking sector 1 formance in Namibia. Chapter 3 provides the
theoretical and empirical literature review. Chapter 4 states the methodology employed in the
paper. Chapter 5 provides the findings and chapter 6 summarizes, concludes and provides

mmendations.
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CHAl ERTWO: 0Vl . &W OF THE MACROECONOMIC VARIA | |

RELATION TO BANKING SECTOR PERFORMANCE IN NAMIBIA

2.1. Introduction

The chapter on overview of the macroeconomic variables used in this study provides the
behavioral trend analysis over the years of the variables used in the study and the justification of
selecting such variables. The purpose was to analyze the ¢ ™ ct of the macroeconomic variable to

microeconomic variables on the banking sector risk in Namibia.

2.2. Non-Performing Loans

As stated in the previous chapter, non-performing loans are classified as assets over e for 360
days. The non-performing I ns (NPL) can affect the performance of the bank and increase the
risk on bank run because the bank is unable to generate income to conduct banking business. The
NPL was above N$500 million in the early quarter of 2001 but declined in the third quarter and
early quarter of the year 2003. During t|  year ~ )07, the non-performi; loans in absolu value
shoot up to reach the N$1.0 billion in 2009. However, the non-performing loans : it to decline
from the year 2010 before it start h  ng up as from the year 2015 to $2.0 billion in 2017. 1is is

shown in Figure 2.1.
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financial crisis, many b" firms shifted their funds from banking systems to established stock and
bond markets. The movement of big firms’ funds to stock and bond market has shaken the
banks’ profitability. To remain in business, banks begin to attract ew customers such as & I
and Medium Size Enterprises and household sectors. However, SMEs established by bank loans
are very fragile, which exposed the banking sectors to macroeconomic volatility shocks. The
macroeconomic shocks can affect the profit of SMEs, which will affect the banks’ performance

directly or indirectly through default or credit risks.

Altunbas, Gambacorta & Marqués-Ibafiez (2010), state that it is difficult to measure the impact
of low interest rate on bank risk-taking. The main challenge is to separate the effects of changes
in monetary policy rates on the risk of outstanding loans and the t  *’s incentive to take on new
loans. The reduction on interest rate has varying effects. The positive effect is when low interest
rate causes a positive direct effect on lending portfolio or when the default rates declis
However, low interest rate can also have a negative effect especially when they are below the
benchmark as it leads to search of yield, which increase the new way of risk t: "~ 1. TI  various
ways that interest rates influence bank risk-taking are through valuations, income, cash flows an
incorrectly measuring of risk. Assets and collateral values increase when monetary policy rates
are low which influences banks to incorrectly estimate the probabilities of default, loss ‘ven
default and asset price volatilities. High asset prices increase the vali  of equity, which lead to
adjustments in bank | ance sheets and leverage conditions. TI other channel that low interest
rates affect bank risk-taking is thoro1 " returns on investments especially government bonds that
might increase incentives for financial institutions including banks to take on more risks for

behavioral, contractual and institutional reasons. The bai s may take excessive risks in search

21



of yield and ignore the fact that the interest rate may decline for a short period to com;  1ite for
low inflation. Due to search of yield, banks may invest in high risk instruments. Furthermore,
the corporate may only invest in a short-time bucket while studying or judging the manager
competence. The wholesale funding is very volatile, as the corporate may withdraw their funds
instantly upon poor performance, which may cause the banks’ liquidity crisis. The other effect
of monetary policy on bank risk-taking may be through habit formation. The risk-averse is
relaxed during economic expansion since investors’ consumption increases relative to normal
levels. Therefore, monetary expansion may increase real economic activity in relation to risk-
averse. Finally, the central bank communication policies as well as the policy makers’ reaction
functions may influence investors’ and banks’ risk-taking. The predictability of central bank
monetary policy decision may increase moral hazard. Therefore, the central bank is encour :d
to maintain tight monetary policy during good economic conditions to reduce banks’ incentive of

taking excessive liquidity risk.

3.3. Empirical Literature

To determine the relationship between the bank risks, authors such as Wilson (1997), study the
relationship of probability of default of financial institutions with the set of macroeconomic
variables under a stressed condition.

To address the issue, Altunbas, Gambacorta & Marques-Ibanez (2010), considered the quarterly
change in the monetary policy rate and deviation of interest rate from a benchmark level, using
data from Bloomberg during the period of 1998 to 2008, to evaluate the monetary policy stance.
They used the country specific benchmark measures of the difference between the actual
nominal short-term interest rate and that generated by a ‘Taylor rule’ with interest rate smoothing

(TGAP); the difference between the actual nominal short-term interest rate and that generated by
























size and volatility of capital after the financial crisis revived the use of the reserve requirement in
an attempt to restore stability. The financial institutions and the financial crisis led to a close
linkage and analysis of economic conditions and bank operations. Although, the empirical
literature is showing conflict views on the effect of monetary policy instruments into banking
risks. The next chapter provides the methodology that the study used to investigate the impact of

monetary instrument (interest rates and reserve requirements) on bank risks in Namibia.

CHAPTER FOUR: RESEARCH METHODS

4.1. Introduction

This chapter outlines the autoregression distributive lag (ARDL) methodology used in this study
to determine the effects of interest rates and reserve requirements on bank risks. The chapter
gives a de*~""2d description of both theoretical and empirical model specification, and definition
and measurement of the variables employed in the model. It also looks at the estimation
technique, data sources and data  lysis employed. The study employed the macro- pruc itial
theory that analyses the economic variables var' ions to the health, soundr s and

vulnerabilities of a financial system.

4.2. Model specification and Econometric framework

The study involves econometric modellir to determine the impact of interest rates and reserve
requirements on bank risk in Namibia. The study makes use of the quarterly data, coverir the
period from 2001 to the third quarter of 2017. In order to test the relationships among variables,
the approach to cointegration within an Autoregressive Distributed Lag (ARDL) framework,

developed by Pesaran and Shin (1998) was employed. The same framework was employed by
30






TA is the banks’ total assets, CR is total private credit extensions, GDP is the gross domestic

product, which represents country’s economic performance while ¢ is the error term.

The ARDL look at the similar models studied earlier, except that it includes the lagged

dependent variable as one of its explanatory variables as d¢ cted in equation (4.3) below.
Yo So+X_ BiYe,+ Y] jaiX,_i+e (4.3)

Where Y, is a vector implies that any variable in the model can be treated as dependent variable,
X, are explanatory variables, @ and f are coefficients, 6 represent a constant, - 1,...,n, pand g

are optimal lag orders and &, is an error term.

4.3. Justification and Measurem: t of Variables

Non-Performing Loans

Non-performing loans is a dependent variable that measures the bank risks. Banking institutions
experienced a challenge in terms of revenue required to meet the counterpart obligations when
non-performing loans are high. The nonperforming loans are the root cause of credit risk. The
banks’ income and profitability is negatively affected by non-performing loans. e non-
performing loan ratio (non-performing loans/total loans) is the best proxy of a good health
bank’s portfolio. The lower the non-performing ratio indicates better commercial bar 3 financial
performance (Mulwa, 2015). In this study, the evolution of non-performing loans was used to

study the effect.
Interest Rates

Interest rate is a price of loanable funds that used to maintain price stability. However, financial

instability can erupt, although inflation is low.









4.4. Data Analysis Methods

To study the effect of monetary policy instruments in relation to bank risks, the Autoregressive
Distributive Lag Modelling (ARDL) was employed, to study both the long- and short-term
relationships between variables. Nkoro and Uko (2016) stated that although theoretical economic
analysis suggests the long run relationship between variables, most econometricians ignored the
inherent features of time . ies variables, by assuming variables were stationary or at st
stationary around the deterministic trend that exhibited a long run relationship. At the time the
econometric model was formulated assuming that the means and variances were constant and not
depending on time. Currently, econometric model reveals that the most time series are not
stationary as initially thought. The ARDL was employed due to its inherent adv: ag that
necessitated it to be applied in the underlying variables with a mixture of integration order of
either 1(0) or I(1) or a combination of both. Further, the bound cointegration testing procedure
does not require the pre-testing of the variables included in the model for unit roots and is robust

when there is a single long runre  onship between the underlying variables.

The ARDL error correction representation is also more efficient, in establishing the single long
run relationships and in any sample data size (small or finite). ...erefore,t! C  ger (1981) and,
Engle and Granger (1987), Autoregressive Distributed L~~ (ARDL) coint~~ation technique or
bound test of cointegration (Pesaran & Shin 1999; Pesaran et al., 2001; Johansen & Jusel’
1990)) cointegration have become eminent in providing solutions to the long run relationship
between time series that are non-stationary. Based on the above Ivan’ s, the AF pre 1
was employed in this study to analyze the underlying effects of monetary policy instruments to

bank risks.
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between the dependent and independent variable, which cannot be relied upon. Therefore, the
unrelated series might therefore provide significant results, which implies that Ordinary Least
Squares (OLS) methodology leads to inconsistent and biased results if it is applied. To ensure
that the data are stationary, they were integrated to order n=1 or 1(1) because at levels or 1(0)

series are non-s= onary.

5.3. Correlation Coefficient Test

The present study conducted a correlation coefficient test to determine whether there is a
relationship between dependent non-performing loans (LNNPL), the explanatory variable of
interest rate (LN1) and other control explanatory variable of Gross Domestic Product (LNGDP),
banks’ core capital (LNCA), private sector credit (LNCR) and banks’ total assets (LNTA). The
Pearson Correlation test was used and results are displayed in Table 5.1. The results closer to 1
indicate the strong positive correlation between variables while the closer to -1 indicate the
strong negative relationships. However, the closer to zero indicate weak correlation twe
variables. The results show that there is a strong positive correlation between LNNPL and
control explanatory variable of capital, LNGDP, LNCR and LNTA indicated by strong positive
correlation coefficients in the range of 0.7 to 0.82. However, the res1 s also displaye a weak

negative relationship between non-performing loans (LNNPL) and interest rates (LNI) indicated

by a coefficient of -0.41.

Tak 5.1:Correla m between' -ii es
Variables | LNNPL LNCA LNGDP LNI LNCR LNTA
LNNPL 1| 0.821233 | 0.784724 | -0.41485| 0.815742| 0.813191
LNCA 0.821233 1| 0.976707 -0.7907 0.9923 0.9
| LNGDP 0.784724 | 0.976707 1 -0.78321 | 0.977947 0.9803Oﬁ
_ -hrenT 1 -0.78321 1 -0.77917 ' N 7R3
LLNCR | 0.815742 | 09923 | 0977 7 -0.77917 1 '826 |
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appetite and engage in risky activities. The study also shows a direct positive relationship
between private sector credit and non-performing loans. In economics, the private sector credit
refers to financial resources in form of loans and advances, purchases of non-equity securities,
trade credits and other accounts receivable to private sector with a claim to make a repayment of
the principal amount plus int st as per their con ctual terms. The differen | banks’ private
credit extension D(LNCR) is positively and significant related to non-performing loans, indicates
that expansion of private sector credit will lead to high non-performing loans. The | -ate sector
credit was found to be positively related at 5% significant level to non-performing loans that
confirms that the highly indebted nation will affect the banks iances, which for  banks
to engage in risk lending in search of yields. The short run equation displayed a negative error
correction term, which explains the extent of disequilibrium to be eliminated at each period. The
coefficient of speed of adjustment between short run dynamics and lor run equilibrium values
was negatively statistical significant. The size of coefficient of error correction term of -0.48 is
statistical significant 5 percent in the model, which indicated the speed of adjustment betw:

the short-run and long run disequilibrium value.

As Jakubik and Sutton (2011) rightful put it, shocking a single variable for sensitivity testis« y
to implement but may lack plausibility. The study did not shock reserve requi nents to
determine the impact since it has been constant at 1% of the banks’ total liability to the public
since inception. Therefore, shocking the reserve requirements up- or down-ward is therefore not
plausible in the Namibian economy. In this regard, the interest rate was considered as one of
most monetary policy instruments used to stimulate the economy, hence the effect to bank risks

was investigated in this study.
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5.9. Diagnostic Test

Norn ity test

The study uses normality test to determine whether the sample data was drawn from a normal
population. The study uses the Jarque-B 1 test to determine the normality of the s e data.
The null hypothesis states that the sample ta are not significantly different than a normal
population where the ative ot s sta  that the sample data s*mificantly
different than a normal population. To test for normality, the decision rule is determined by the
probabilities values whether the data are normal distributed or not. In this regard, when the

probabilities > 0.05, then the data are normal whereas when the probabilities < 0.05 the data are

not nc

Table 5. 7 : Norn ity test
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CHAPTER SIX: CONCLUSION, POLICY F  COMMENDATION AND AREA FC

FUTURE RESEA CH

6.1. Introduction

Following the regression outcomes and analysis of the results outlined in the precedii  chapter,
this chapter presents the conclusion of the study. As Geng and Zhai (2015) state, emerging
countries use interest rates and reserve requirements as monetary policy instruments to effect
bank risk. The interest rate influence bank risks through asset valuation channel, search for
yields, asset substitution, constant leverage, central bank communication, asset-liability
mismatch and the habit formation. On the other hand, the reserve requirements affect bank risk
through the liquidity and the cost channel. Since the reserve requirements have been constant at
1% of the bank’s liabilities to the public, it was good as dormant and shocking it, lacks
plausibility. In this regard, the study uses interest rate as monetary policy instrument to study e
effect to bank risk in Namibia. The study used the quarterly data obtain from Bank of Namibia
website as from 2001Q1 to 2017Q3 and the variables of interest were NPL, I, TA, TC, ¢ and

GDP, used ARDL econometric modelling to analyses the effect.

6 esearch conclusion

To test the reliance of data, the study conducted a stationarity test and all variables were found
stationary at I(1). The optimal lag length for the study was (-4) attested by LR, E and AIC
powerfulness and consistency in lag order selection. The bound test approach to cointegration
confirmed the existence of the long-run equilibrium to which variables converges with time.
Therefore, the study went further to conduct a long-run relationship estimates between the

dependent variable (NPL) and explanatory variables. The results indicate that there is a positive
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interest rates in bank’s liquidity, market and operational risks. The banks’ |uidity risk

measured in s of liquid asset ho' " ; while arket and o ational risks are r  sured in
terms on market assets/liabilities sensitivity rate and default rates respectively. The future
researcher should also use/ des’” . macroeconomic modeling tools to forecast banks <pect(

loss in ambit of unforeseen economic fluctuations.
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