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Abstract

Eeahhy and Folitable bankt can contribute immensely b the development of

fnancial seclor in particulor and the counlry's deltelopmenl in generul. The study

employed autoregrcssi|e distributed lag (ARDL) to examine the relationship and

behavior of liquidity and pro/ilability of the commercial banking induslry in

Ethiopia. Quarterly consolidated lnancial statements lhat co|er the period 1998

Q3- 2017 Q4 v'ere usedlor this stuiy. Augme ed Dickey Fuller (ADF) vasusedto

test for unit rcot. In attempt to draw wlid conclusion, diagnostic rcss t4tere carried

out for serial correlation, heterosceddsticity, and normaliry. In order to check the

stability of long-fut1 coeffcients that form the eftor-correction lerm in combinalion

'with short-run dynamics, cumulati,,te sum ofrecursive residuals test (CUSUM and

the cumulalive sum ofsquares ofrecursive residuals tesl (CUSUMQ) is applied to

fie residuals of the nodels. The estimation resuh of the error correction model

shovs that the speed of adjustment of liquidiry and prcrttability to long run

equilibrium isfaster in the commercial banking industry o:fElhiopia. The results of

ARDLestimalion shorrs that Funding Liquidity Risk, over allLiquidity Position (i.e.

Ratio of Liquid Assets to Total Deposit), Bank size measured as a Natural logarithm

of lotal asset are key determinants oflhe Net l terest Margin bolh in lhe shorl ahd

long term.

Ke! tords: ARDL, Liquidity, NIM, Proftubili\,. Granger causality, Error

correction model, Commercial banking industry



CIIAPTER ONE

INTRODUCTION

This thesis empirically examines the impact of liquidity risks (Market Liqu;dity Risk, Funding

Liquidity risk, Overall Liquidity position, Reserve ratio, and Bank Size) on the Pertbrmance

measured by the Net interest margin ofcommercial banking industry in Ethiopia both in the shon

and long run. The causalities between the liquidity proxi€s and the Net Interest Margin are also

analyzed. This chapter is organized in eight sections. Background information on the thesis and

statement ofthe' problem are dealt with in the first and second section Objective ofthe study and

Research questions and hypothesis are presented in the third and fourth sections respectively.

Benefit of th€ study is described in the fifth section. Scope and limitations of the study are

discussed in the sixth and seventh sections. Organization ofthe Thesis is presented.

1.1 Background of the Study

over the past six decades, since Markowitz's influential paper on portfolio se'ection, most

financial theories and models assumed markets were frictionless (Codfray Marozva, 2015). Thus

in traditional asset pricing models, liquidity plays no roll at all because it is assumed away. The

moment these conventions are relaxed, the world changes, though not in an expected way

The vast literature on liquidity and asset pricing argues that liquidity is indeed priced and contains

both theoretical models and empirical findings detailed how an asset's liquidity affects expected

retums (Adler 2012).

During the 2008 globalfinancialcrisis severalbanks experienced l;quidity problems becauseth€y

failed to manage liquidity in a prudent manner. Thus, this financial crisis gave lesson to financial

institutions to give more stress for the importance of liquidity to the proper functioning of

financial markets and the banking sector (Luc Laev€n 2012; Godfray Marozva,20l5).

Before the financial crisis, financial intermediaries were stable as funding was readily available

and at low cost. According to him, the rapid reversal in market conditions illustrated how quickly

liquidify can evaporate, and that illiquidity can reserve already earned profits as fintncial
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institutions are either forced to s€ll assets well below their market value or borrow at interest rates

charges above their weighted return on assets (Codfray Marozva, 2015).

The term liquidity risk includes two types ofrisk: funding liquidity risk and markct liquidity risk.

Funding liquidity risk is the risk that the bank will not be able to meet efficiently both expected

and unexpected current and fnturc cash flow and collateral n€eds without affecting either daily

operationsorthe financial condition ofthe firm. Market Iiquidity risk is the risk lhat a bank cannot

easily offset or eliminate a position at the market price because of inadequate ma.ket depth or

market disruption (Vodov6, P., 201 l).

According to Vodove (2011), there are strong interactions between funding liquidiry risk and

markel liqu;dily risk, especially in periods ofcrisis.He pointed to the fact that shock to funding

liquidity can lead to assct sales and may lead to decrease ofasset prices. Lower market liquidity

leads to higher margin which increase funding liquidity risk. He adds and expla;ns that the same

fact with two liquidity spirals which work together: loss spiral and margin spi.al.

According to Codfray Marozva (2015), though insufficient liquidity is one ofthe major reasons

for bank failures, holding liquid assets has an opportunity cost ofhigher returns. To the opposite,

Bourke (1989) finds a posil;ve s;gnificant link between bank liquidity and profitability. However,

in times of instability banks may choose to increase their cash holding to mitigat€ risk. Unlike

Bourke (1989), Molyneux and Thorton (1992) came to a conclusion that there is a negat;ve

coffelation between liquidity and profitability levels.

There is a lot of literature that leads to the point that liquidity crunch was tbe main cause ofthe

2009/l0 global financial crisis yet very little is known about the nexus betlveen bank performanc€

and liquidity. Of the few studies that have looked at the bank liquidity and bank performance

nexus most ofthem look a theoretical approach and the few studies that attempted to empirically

test this ph€nomenon used net interest margin as the indicator for bank profitability (Marozva,

2015) and the linkaSe between net interest margin and liquidity is unsettled.
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I.2 Stat€ment of the probl€m

Banks, as the most important financial institutions, have a determinant role in circulating

currency and wealth ofthe society and enjoy a special position in financial system. Iherefore, the

desired and effective performance ofbanks can create important effects on the dev€lopment of

different economic sectors and increase in the quantitative levels ofthe output.

Empirical studies have been made on the determinants of liquidity and profitability of

commercial banks in Ethiopia (Abebaw and Deepack, 201 l; Tseganesh, 2012; Berhanu, 2012;

Birhanu,20l2; Habtamu,20l2; Tesfaye,20l4; Sori,2014;Belete,2015; Daniel,2015; Samuel,

2015; Belay, 2016). The methodology and the type ofdata used in these studies have similarities

and differences. A Multiple regression was the methodology employed on the annual panel data

in these studies. The variables used and findings of these studies are not all the same. These

studies did not split the short and long term relationship bctween det€rminants of liquidity and

profitability-

Mor€over, for a Study ofEthiopian banking, liquidity is taken as one variable ofthe profitabiliry

measured as retum on Asset and Retum on Equity along with the bank specific determinent

factors (i.e. Capital adequacy, Bank Size, Operating Expense Management, Ratio of

Non-performing loans, inflation, Inter€st rate, Loan growth, Real GDP, operaling expense

management (Operatingexpense/Total Assets) elc-).

In the Banking Industry, Interest rate margin also interacts with the other significant source of

bank profitabil;ly - fee income. Lepetit et al. (2008) find that higher income share from

commissions and f€es is associated with lower margins and loan spreads. The higher the

commission and fee income share, moreover, the weaker the link between interest spreads and

loan risk.

As liquidity problems of some banks during global financial cr;sis re-emphasized, Iiquidity is

very important for functioning offinancial markets and the banking sector. While it is generally

agreed that lhere is a negative relationship between liquidity and bank profitability there is

count€r evidence which shows the need to consider the tradeoff between resilience to liquidity

shocks and cost ofholding less profitable liquid ass€ts as the latter is assumed to impact on tbe



bank's ability to take advantage of opportunities arising in the market which may result in

incrcase in revenue, capital or ability to extend capital credit (Bordeleau and Graham, 2010).

This study focused on one ofthe most jmportant fundamental indicators for the analysis ofbank

operations - the net interest margin (NIM), that is the ratio ofnet interest income to the average

€aming assets (interest eaming assets) ornet interest profitability. This indicator is less frequently

€ncountered in reports and statistics compared to returns on assets (ROA) or returns on equity

(ROE). However, it do€s succinctly summarize the effectiveness ofbanks' interest bearing assets.

The larger the net interest margin, the more successfully does the bank manage its' interest

Deanng assers.

Ethiopian banks are short of liquid assets; So, are Ethiopian banks obtaining the appropriat€ net

interest margin for th€ liquidity risks they are in is another additional point to review. It also helps

to understand the direction ofcausality between liquidity variables and the net interest margin. It

also appears that the issue ofwhat determines the liquidity and profitability ofcommercial banks

in Ethiopia is yet to be settled- Using quarterly data has advantages in terms of showing for

intra-year dynamics and providing larger sample s;ze (lMF, 2013).

In this study, therefore, the researcher is interested to explicitly and empirically examine, whether

the major measures ofliquidity (such as Market Liquidity Risk, FundinS Liquidity Risk, over all

Liquidity Position), the Reserv€ ratio and Bank Size has significant impact on NlM. Along with

the liquidity measures the Bank size factor is used as control variables. lt also shows that net

interest margin is an important analytical indicator, which complements retums on assets as a

useful signal of vulnembility.

1.3 Objectives ofthe study

1.3.1 Genenl objective ofthe study

The main objective of this study was to empirically examine bank specific determinants of

liquidity and profitability in the long run and as well as understanding the causalities between

liquidity and performance in the commercial banking industry ofEthiopia.
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1.3.2 Specific objective ofthe study

The specific objectives ofthis study are as follows:

a) To inv€stigat€ the effects ofMarket liquidity on bank performance ofEthiopian Banks.

b) To investigat€ the effects of funding liquidity on bank performance of Ethiopian

Banks.

c) To assess the effects ofoverall liquidity position on the performanceEthiopian Banks.

d) To assess the effects of the Resewe held with National Bank of Ethiopra on the

perfon anceof Ethiopian Banks.

e) To assess the effects ofthe Bank Size on the performance ofBanks in Ethiopia.

0 To examine the causalities between liquidity and profitability in the commercial

banking industry of Ethiopia

1.4 Research Question and Hypothesis ofth€ study

Research Question:

The study attempted to provide empirical answers to the following research queslion:

l. Does th€ Banks liquidiry position affect the Net Interest Margin ofEthiopian Banks?

2. Does the Central Bank reserve requirement affect the Net Interest Margin ofEthiopian

Banks?

3. Do€s the Banks'Size aff€ct the Net Interest Margin ofEthiopian Banks?

1.4.1 Research Hypothesis:

Most ofthe empirical evidences on the r€lationship betwe€n the Iiquidity and profitability on one

hand, and, and between the solvency and profitability on the other hand come from studies ofthe

determinants of corporate liquidity ratio (to measure liquidity) and debt ratios (to measure

solvency) and profitability ratios (to measure profitability).



Study of (Bordeleau and Craham, 2010) analyzed the impact of liquid assets holding on bank

profitability for a sample oflarge U.S. and Canadian banks, the result suggested that profitability

is improved for banks that hold some liquid assets, whereas the study (Lamberg and Valming,

2009) evaluated and compared the use and extent of the liquid practices and measured if the

changing ofliquidity strategy is related to the profitability.

These, study developed the following hypothesis to address the research questions

l//. Marketliquidity risk ofEthiopian Banksnegatively affects their performance both in the short

and long term and it is sign;ficant.

Ir.' Funding Liquidity Risk of Ethiopian Banks positively and significantly affects their

performancebolh in the short and long lerm.

l13. overall liquidity position ofthe Ethiopian Banks affects their performance significantlyboth

in the short and long term andthe sign ofthe relationship is negative.

Jtr Reserve held by the National Bank of Ethiopia significantlyaffects the performance of

Ethiopian Banksboth in the short and tong term andwith a negativ€ sign ofrelationship.

H5: Size ofthe Banks affects th€ performance ofEthiopian banking industry significantly

and positively both in the short and long term.

Ilr: Liquiditygranger causesprofitabilityin thecommercial bankingindustryofEthiopia andvice
versa.

1,5 Signilicance ofthe Sludy

Both liquidity and performance are critical for commercial banks to survive and thrive in the

finance industry. The research is aimed at examining the long run relationship of liquidity and

performance in the commercial banking industry ofEthiopia. The beneficiaries ofthis study will

most likely be banks in Ethiopia, policy makers, regulators like NBE, institutjonal investors and

olhers.

Eth;opian Banks will benefit from the study bydetermining and practicing how the effects ofeach

liquidity measures impact their profitab ility. The study will hetp those banks to know whetherthe
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banks' interest bearing assets are used optimally. Beside monetary tools, such as reserve

requirement, Policy makers and regulators like NBE will most likely know the effects of the

reserve requirement. Moreover, institutional and other investors like individual shareholders can

identify whether their investment in bank is bringing the appropriate level ofeamings based on

the risks taken by theiragents-

1,6 Scope ofthe study

The scope ofthis study is limited to the long run relationsh;p of liquidity and Bank performance.

For this study, Liquidity is measured via four variables (Funding Liquidity, Mark€t Liquidity,

Overall ljquidity position, and Reserve requirement to Deposit ratio) and the Bank Size is used as

a controlling variable ofthe commercial Banking sector ofEthiopia, it covers the period starting

from third quarter of 1998 up to founh quaner of2017 due to availabil;ry of data. Using quarterly

data has advantages in terms ofshowing for intra-year dynamics and providing larger sample size

0MF,2013).

1.7 Limitations of the study

In this study, Industry specific, monetary policy mcasurcs and other economic factors that may

affect the l;quidiry ofBanks were not included. For the purpose to be served, secondary data and

relative ratio measures are used. No Interviews to Ethiopian Bank officials were made. The

quarterly financial reports, which are provided to the National bank of Ethiopia, are not audited,

while audited annually at end of financial year, June 30. In order to validate the findings ofthe

study, I checked whether the sum ofthe quarterly data gives the annual data which is audited.

1.8 Organization of the th€sis

The organization ofthe rest oflhe thesis contains five chapters. Chapter two reviews litcraturc on

liquidity and profitability of banks. Methodology and design of the research is presented in

Chapterthree. Chapter four presents Data presentation, analysis and discussion ofresults- Finally,

Summary ofmajor findings, conclusion and recommendation is presented ;n Chaptef rl!e.



CHAPTER TWO

THEORETICAL REVIEW OF LITERATI'RE

The litemture covers conceptual framework and brief assessment of what other authors have

documented on th€ subject of research. ln addition, arguments are built on the theoretical

litemture of bank liquidity and profitability. Moreover, empirical studies relevant to th€

obj€ctives ofthe study are incorporated

2.1. Concepts and Delinitions

2.l.l Liquidity

Liquidity is the abiliry ofbank to fund increases in assets and me€t obligations as they come due,

without incurring unacceptable losses (BIS, 2008). Liquidity risk arises from the fundamental role

ofbanks in th€ maturity transformation ofshort term deposils into long term loans. It includ€s two

types ofrisk: funding liquidity risk and market liquidity risk. Funding liquidity risk is the risk that

the bank will not be able to meet efficiently both expected and un€xpected cunent and future cash

flow and collateral needs without affecting either daily op€mtions or the financial condition ofthe

firm Pavla Vodove (2013).

2.1.2 Bank Liquidity managem€nt

A bank's assets and liabilities play a central role in their harmonizing of liquidity risk and

creation. A bank's liabilities include all the banks sources offunds within a giv€n period oftime.

Deposit accounts, bonowed funds, and long term funds are Banks'three main sources offunds.

The amounts and sourc€s offunds clearly affect how much liquidity risk a bank can entertarn and

how much liquidity it can cr€ate. The easier a bank can access funds the less risk it has and the

higher amount of funds it holds the more liquidity it can create, if willing to do so. Deposit

accounts are made up oftransaction deposits, also known as demand deposits, savings deposits,

tim€ deposits, and moneymarket deposit accounts. The longer term sources offunds for banks are

bonds that banks issue and bank capital (Madura, 2013).



There are many factors that affect banks own liquidity and in tum affect the amount liquidiry they

can create. These factors have a varying in degrce ofinfluence on the balance between liquidity

risk and liquidity crealion, or a bank's liquidity management (Brendan, 2010).

The balancing act for banks between liquidity risk and creation can also b€ a strategic decision

instead ofone solely to m€et demands and prevent the bank from failing (Acharya et al., 2009).

Therefore, in crisis periods banks holdingmore liquidity willbe ableto both grow in new business

and take over business ofother banks by buying their assets at low prices. By purchasing assets at

fair sale prices banks that are the purchaser stand to make a gr€at deal ofprofit (Acharya et al.,

2009). An example ofthis can be found in the book Citibank, l8l2- 1970. The authors explain

how National C ity Bank used th is h igh liquidity strategy pr;or to both the cris€s of I 893 and I 907.

This strategy led to significantly higher growth in new loans and in deposits (Cleveland &

Huertas, 1985). This means that the bank was able to increase its role as a liquidity provider and

keep its liquidity risk constant.

Liquidity Management relies on the daily assessment ofthe liquidity conditions in the banking

system, so as to determine its liquidity needs and thus the volume ofliqu;dity to allot or withdraw

from the market. The liquidity needs of the banking system are usually defined by the sum of

reserve requirements imposed on banks by a monetary authority (CBN,2012).

2.1,3 The need for liquidity

Liquiditywas an instrumental factor during the rec€nt fi nancial crisis. As uncertainty led fun ding

sources to evaporate, many banks quickly found thems€lves short on cash to cover them

obligations as they came due. In extreme cases, banks;n some countries failed orwere force in to

mergers. As a result, in the interest ofbroader financial stability, substantial amounts ofliquidity

were provided by authorities in many countries, including Canada and the United States

(Longwo(h 2010; Bemanke 2008).

In the aflermath of the crisis, there ;s a gcneral scnse that banks had not fully apprFciated the

importance of liquidity risk managerial sense that banks have not fully appreciated the

importance ofliquidity risk management and the implications ofsuch risk for the bank its€lf, as

wider financial system.As such, policymakers have suggested that banks should hold more liquid



assets than in the past, to help self-insure against potential liquidity or fund;ng difficulties. This

has led to an intemational desire for common measures and standards for liquidity risk,

culminating in ongoing work by the Basel Committee on Banking Supervision (BCBS, 2010)

Accord;ng to Anyanwu (1993), liquidity simply means the ability to conven an asset to cash with

minimum delay and minimum loss/cost. Banks largely operate with the funds borrowed from

depositors in form ofdemand and time deposits; as such l;quidity assets play a vital role. These

l;quidity assets are the essential balance sheet items which have the capacity to maintain the

confidence ofdepositors which is the most valuable intangible asset ofthe commercial banking

busin€ss (Spindt, 1980).

In banking industry, liquidity risk has an opposite effect on profitability. Some studies such as

Molyneux & Thomton (1992) and Chatterji (2015) supported the positive effect ofrisk on the

profitability; whilesome studies such as Bourke (1989) and Kosmidou et al. (2007) believed in its

negative effect. Liquidityrisk is usually measured as liqu;dity ratio which is practically calculated

in two different forms. In first type, liquidity is adjusted by size which includes the .alio ofcash

asset to totaf asset Bonfinet et al. (2012) and Horvath er al. (2012), the ratio ofcash asset to

deposits (savings) Curak et al. (2012). Secondtype includes the adjusled loan by the size which

includes the ratio oftolal asset and/or the ratio ofnet loan to total asset (Kosmidou et al., 2008).

2.2 Types ofLiquidity

Funding liquidity risk, market liquidity risk and cenkal bank liquidity riskare three types of

Iiquidity risk. Funding liquidity risk refers to the possibility that the bank will not be able to

discharge its current and future obligations as and when required due to lack ofaccess to funding.

Market liquidity risk refers to failure to buy or sell assels rvithout change in price. Central bank

liquidiry risk refers to failure of the central bank to provide liquidity required for rhe financial

system (Nikolaou, 2009).

Distinct;on between funding liquidity risk and markel liquidity is getting blurrcd owing to a

holistic approach followed by the financial institutions to manage the two sides of the balance

sheet according to Crockett (2008)-

'10



2.3 Theori€s of Liqridity Managem€nt

There are different theories of l;quidily management; these include Antic;pated Income Theory,

Shiftab;lily theory, Liability Management theory, and Commercial Loan Theory (Emanuel, 1997;

Ali2015).

2.3.1 Anticipated Income Theory

Anticipated income theory ofliquidity managem€nt holds that the bank plans repayment ofloans

from projected income ofthe borrower. In this th€ory th€ basis for loan granting is Collateral and

expected income ofthe borower (Alshafti S.,2014, P 63). For the purpose, the ant;cipated income

theory is preferred.

2.4 Review off,mpiric:rl Studies and Conceptral Framework

Gaps, anomalies, disagreements, and contradictions are identified in the methodologies; and

empirical findings are identjfied in this chapter. This chapter also discusses as to how the

theoretical determinants and the variables chosen are l;nked in th;s study and the measures ofthe

identified variables are also defined. The reasons why the explanatory variables are chosen as well

as the major empirical findings ofprevious studies are also discussed. Conceptual framework of

the study is also presented in here.

After summarizingthe preceding studies, Market liquidity risk, Funding liquidity risk and Overall

Bank liquidity position were selected and included as bank specific major liquidity explanatory

var;ables ofthe commercial Banks Liquidity position. In the foregoing Ethiop;an Bank;ng stud;es,

often the Retum on Asset and rarely the Retum in Equity is used as a measure ofProfit. Flowever,

Interest rate margin also interacts wifh the other significant source of bank profitability - fee

income. For this reason reserve balance of banks held with the Ethiopian National Bank of

Ethiopia and Bank size (as a control variable) are included to reduce spurious results due to

minimum number variables.

Lepetit et al. (2008) find that higher income share from commissions and fees is associated with

lower margins and loan spreads. The higher the commission and lee income share, moreover, the

weaker the link belween inlerests spreads and loan risk and vice versa. Therefore, TheNet Interest

Margin is selected as a measure ofmajor Banking profitability.

'11
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2.,1.1 R€vi€w ofEmpirical Studies and Conceptual Framework

Bank profitability is the ability ofa bank to generate revenue in excess ofcost, in relation to the

bank's capital base. A sound and profitable banking sector is better able to wilhstand negative

shocks and contribute to the stability ofthe financial system Alhanasoglou et al. (2005).

The majority of studies on bank profitability, such as Vodovi, P. (2011), Bourke (1989),

Molyneux and Thornton (1992), Horvath et al. (2012) and Goddard et al. (2004), used linear

models to €stimate the impact ofvarious factors that may be important in explaining profirs. Bank

profitability is usually expressed as a function of internal and external factors. The intcrnal

determinants ofbank profitabiliry are also known as micro or bank-specific determinants. These

can be broadly classified in to two-financial statement var;ables and non'financial statements

variables. The financial statement variables which determine bank profitabiljty are: expense

management, Ioan composition and bank credit, composition of bank deposits, market interest

rates, bank earning and operating efficiency, changes in capital and liquidity managemcnt. The

non-financial statement variablcs which determine bank profitability include number of bank

branches, bank size and bank location. The external determinants are variables that are not related

to bank management but reflect the economic and legal environment that aflect the operation and

performance offinancial institutions (Athanasoglou et al.,2005). Th€s€ factors include: financial

regulation, concenlration, competitive condition, market share, market growth and ownership

fype

There have been many rescarches on the determinants of bank profitability and almost all find

'iquidity 
to be one ofthe determinants ofbank profitability. Examples include Bourke, (1989),

Bunda et al. (2008), Saunders and Schumacher (2000), Perera (2013), Loutskina (201l), Adler

(2012), Naceur (2003), Maudos and Guevara (2004), Williams (2016), and Fabozzi et al. (2014)

Meanwhile, there have been varying repo(s on the relationship bet$een bank liquidity and

profitability. Some argue, per their research findings, that banks holding more liquid assets benefit

from a supe.ior perception in funding markets, reducing their financing costs and increasing

profitability. For example, Bourke (1989), finds some evidence ofa posilive relationship between

liquid assets and bank profitability for 90 banks in Europe, No(h Amcrica and Australia from

1972-1981.On the other hand, other researchers argue that, holding liquid assets imposes an
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opportunify cost on the bank given their low relurn rclativc to other assets, there by having a

negative effect on profitability. For example, Molyneux and Thornton (1992) and Goddard et al.

(2004) find evidence ofa negative relationship bctween the two variables for European banks in

the late 1980s and mid-1990s, respectively. According 1() Loutskina (2011), the fewer the funds

lied up in liquid investments, the higher we mighr expect profitability to be. In effect, various

authors have found varying relationships between the liquidity and profitabiljty of banks in

vanous countfles.

Sufian (2011) examined the determinants of profitability of Korean banking seclor, in which

bank- specific and macroeconomic determinants were evaluated. By employing unbalanced bank

level panel data, the period considered was 1992-2003. The empirical results revealed that

liquidity level, significantly affect banks'profitability, similar results were noted for

diversification, credit risk, business cycle, and industry concentration variables- These results

concurred rvith Eljelli (2012) who concluded that adequate level ofliquidity is positively related

with bank profitability and conkadicted a study by Ongors and Kusa (2013) which reported

insignificant rclationship between Iiquidity and bank profilability.

Al Nimer et al. (2013) explained the relationship between liquidity and quick ratio; and

profitability and return on Assets. The resuk suggested that with liquidity firms are able to make

more profits. However, the associated opportunity with the majntenance ofliqu;diry might affect

the overall profitability ofthe firm.

Munther et al. (2013), whil€ conducting a study on trade-off between liquidity and profitability

using correlation analysis and descriptive statistics. The study covers 31 manufacturing firm out

of 39 listed in the Colombo stock exchange (CSE). They find that, there is no s;gnificant

relationship between Iiquidity and profitability and concluded that manufacturing firms should

concentrate on maximiz;ng profit while preserving liquidity. Therefore, in their fmmework

manufacturing firms should ma;nlain some degre€ of Iiquidity so that profit would be maximized.

Agbada and Osuji (2013), while conducting a study on the efficacy on liquidity management and

banking performance which is evident of the fact that, there is significant relationship between

efficient liquidity management and banking performance and that eflicient liquidity enbance the

soundness ofbanks. The method ofdata employed that survcy design accomplished through the
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administration of structured questionnaires. Data obtain wcrc first presented in table of

p€rc€ntages and pie charts and were empirically analyzed by Pearson product moment

correlations coeflicient(r). The targeted population senior, middle and lower executive categories

of20 randomly selected banks. They concluded the needs for efficient liquidity management in

the bank;ng industry cannot be overemphasize particularly forreasons of maximizing profits level

and concurr€ntly remaining liquid. However, gaining more ofone ordinarily concedes some ofthe

other,

Larteyl et al. (2013) sought to find out the relationship between the Iiquidity and the profitab;lity

of banks listed on the Chana Stock Exchange. The study sought to describe the relationship

between the liquidity and the profitability of banks listed on the Chana Stock Exchange using a

target population of 9 commercial banks listed on the Ghana Stock Exchang€ and a sample of7

banks. Purposive sampling technique was used. In conclusion, both the liquidity and the

profitability levels ofthe listed banks were decreasing with in the period 2005-2010. There was a

very weak positive relationship b€tween the liquidity and the profitabilify of the listed banks.

These findings support Munther et al. (2013) in the case ofJordanian banks.

lbe (2013) stud;es the impact ofliquidity rnanagement on the profitability ofbanks in Nigeria over

the period 1995-2010. The results show that liquidity management indeed a crucial problem in lhe

banking industry. Competence and qualified personnel should be engage to ensure optimum level

ofliquidity and still maximize profit.

Bordeleau and Craham (2010) determine th€ impact of liquid assets holding on bank profitability

for a panel of Canadian and U.S Banks over the period of 13 yean 1997-2009. Econometric

frame work is presented in the study. Result suggested that profitab ility is improved forbanksthat

hold some liquid assets: however, there is a po;nt at which holding funher liquid assets

diminishes bank's profitability all else equal. More over empirical evidence also suggest that this

relationship varies depending on a bank's business model and the state of the economy.

Therefore, firms should mainlain a balance betwcen liquidity and profitability in its day to day

operation.

Berger (1995) analyses the statistical relationships between bank eamings and capital lbr U.S

banks over the period of 1983-l989 and finds that, contrary 10 what one might expect in situations

14



of perf€ct capital markets with symmelric ;nlormation, according to Modigliani and Miller

(1958), there is a positive relationship betwcen capital and return on equity. l'his resuh, according

to the author, is consistent with the 'expecled bankruptcy cost hypotheses." More specifically,

Berger's results suggest that banks with higher levels ofcapital see their funding costs decrease to

such an extent that it more than offsets the cost ofissuing additional capital while Berger (1995)

appli(rs the concept ofthe "expected bankruptcy cost hypothesis" in the realm ofcapital, it is also

conceptually applicable 10 the impact of liquid assets on profitabilily, whercby banks holding

more liquid assets benefir from a superior perception in funding markets, reducing their financing

costs and ;ncreasing profi labilily.

A paper by Monis and shin (2010) develops a model where the total credit risk of a bank ;s

decomposed into "insolvcncy risk" "the conditional probabilily ofdefault due to deterioralion of

asset quality ifthere is no run by short tem crcditors" and "illiquidity risk" the probability ofa

default due to a run when the inslitution would othenvise have been solvent" The model provides

a formula for "illiquidity risk" and the authors show that an incrcasc in the l;quidity ratio ofa bank

decreases the probability ofan "illiquid" default-

Maaka et al. (2013), in their research to establish the relationship between liquidity risk and

financial perlormance of commercial banks in Kenya. The study adopted corelation research

design rvhere data was relrieved from the balance sheets, income statements and notes of

thirty-three (33) Kenyan banks during 2008-2012. Multiple regressions were employed to assess

the impact of liqu;dity risk on banks" profitability and the findings were that profitabilily of the

commercial bank in Kenya is negatively affected due to increase in th€ liquidity gap and leverage.

With a significant liquidity gap, the banks may have to boffow from the market even at a higher

rate thereby push in up the cosl of banks. The level of customer deposit was also lbund to

positively affecl the bank's profilabilit"v and it will therefore be encouraged for banks to open

more branches in the country.

Agbada and Osuji (2012) in the study of the efTicacy of Liquidity management and Banking

perfofinance in Nig€ria found that there is significrnt relationship benteen eFficient liquidity

management and banking performance and that efficient liquidity management enhances the

soundness ofbank.
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In the study ofthe dctcrminants ofliquidity and their impact on financial performance in Nepalese

commercial banks by Sushil and Bivab (2013), the results of regression analysis showed that

capital adequacy, bank size, share of non-performing loans in the total volume of loans and

liquidify premium paid by borroNers had negative and statistically significant impact on banks'

liquidity. Growlh rate ofgross domestic product on the pri€s price level, short term interest rate

and inflation mt€ had negative and statistically insignificant impact on banks' liquidity. And, loan

growth rate had positive and statistically insignificant impact on banks l;quidiry. Among the

stat;stically significant factors affecl;ng banks liquidiry capital adequacy, bank size and gro\\4h

rate of gross domestic product on the basis price level had negative impact on financial

performance whereas, liquidity premium paid by borrowers had positive impact on financial

performance.

Therefore, the impact ofbank liquidity on financial performance was non- linear. Results suggest

that profitability is improved for banks that hold some liquid assets! however, there is a point at

which holding funhcr liquid asscts shrinkbanks' profitability, cctcris paribus.

Moreover, as per the above literature, empirical evidences also suggest that this relationshjp

varies depending on a bank's business model and the state of the economy. These results are

particularly relevant as policymakers devise new standards establishing an appropriate level of

liquidity and management for banks. while i1 is generally agreed upon that banks undervalued

liquidity prior to the 2008 financial crisis, one must also consider the trade-offbetween resilience

to Iiquidity shocks and holding cost oflower-yielding Iiquid assefs as the latter may impact banks'

ability to generate revenues, increase capital and extend credit.

2.4.2 Earlier studies on Ethiopian banking liquidity

worku (2006) argu€d that liquidity has an impact on the performance ofcommercial banks in

Ethiopia and there was an inverse relation between deposivnet loan and ROE. And the

coefficient ofliquid asset to total asset was positive and directly related with ROE-

Semu (20t0) conducted sludy using the Quanlitarive method panicularly survey design approach

with individuals working in both private and state owned banks in Ethiopia using

self-administcred questionnaire that was conductcd lo examine the possible factors that compel
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the banks to reduce or restrict lending and it's the impact of rcducing or rcstricting loan

disbursement on the performance of banks ;n Eihiopia. The findings of the study showed that

depositand capitalhave statistically sig.ificant relationship with banks' perfbrmance measured in

terms of return on equity (ROE). New loan and liquidity have relationship with banks'

performance measured in terms of both return on asset (ROA) and ROE. llowever, the

relationship was found to be statjstically insignificant. Deposit and capital have no statistically

significant relationship witb banks' performance in terms ofROA. The study suggested that when

banks face lending conslraints, they have to use their funds like by purchasing treasury b;lls and

bonds. Moreover, banks must develop non;nterest generating services, Exc€ss cash maintained

by banks should be used by diversilying credit options and to avo;d inefficiencies.

Amdemikael (2012) studied Factors Alfecting Profitability on Ethiopian Banking Industry. This

sludyexamined the bank-specific, industry-spec;fic and macro-economic factors affecting bank

profitabiliryfor a total of eight commercial banks in Elhiopia, covcring the period of2000- 201 I

using a mixedmethods research approach by combining documentary analysis and in-dcpth

interviews. The result ofthe interview reveal€d that the liquidity of banks was one ofthe major

determinants ofEthiopian banks profitability. But, the output ofthe regression analysis and the

interview were in agreement in relation to the direction ofthe effect ofliquidity as far as both of

them proved the existence ofnegal;ve or inverse relationship betw€en liquidity and profitability of

Ethiopian banks. The study concluded that the impact of Ethiopian banks' liquidity on their

performance remains ambiguous and further research is required.

The study conducted by Tsegancsh (2012), to identiry determinants ofcommercial banks liquidity

;n Ethiopia and then to see the impact ofbanks liquidity up on financial performance through the

significan! variables explaining liquidily for the data of eight commercial banks in the sample

covered for the period 2000 to 201 l. The impact of bank liquidity on financial performance was

nonlinear/positive and negal;ve.

The study conducted by Belay (2016), empirically examined the impact ofbank spec;fic factors

(capital adequacy, credit risk, management qualify. profitabrlit]. loan gro!',th. bank size, dcmand

deposit grol\,th, saving deposit growth and fixed deposit growth) on the liquidiry as well as the

impact of bank specific factors (capital adequacy, bank size, credit risk, non-intercst incorne,
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Iiquidity, and opcrating cxpenses management) on ROA. The impact of other bank sp€cific

variables such as liquidity, credit risk, c^pital adequacy, and bank size are not statistically

signifi cant to explain profi tability.

2.4.3 Summary and Knowledge gap

w;th the growing of the banking ;nstitutions and the recent surge of Ethiopian banks liquidiry

failure it is justified that bank liquidity and profitability invesligation shall be started from both

scholars and industry specialists. While a very limited number ofstudies emerge to include more

than one liquidity measures as an explanatory variable for bank profitability. Morcover, there is

not much study of such kind of var;ables directly related to the current liquidity rssues on

Elhiopian Banks. To our knowledge, therc is no existing empiricalrvork directly focusing on the

specific question considered in the current paper. However, we are able to draw on relevant

concepts in some related literature dealing with relat;onship between liquidity and profitability of

different sectors.

In line wilh the above theoretical as well as empirical review, banks profit can be alfecled by

different factors such as bank specific, macroeconomic and regulatory factors]his study focused

on the impact ofbank liqu;dity on financial perfbrmance.

Unlike Empirical studies, Theory on bank liquidity is well documented. According to the review,

most of theempirical studies done on the area of bank liquidity managemcnt and its shock on

financial performance w€re done following the U.S. subprime mortgage crisis of the year

2008.Although liquidity tribulalions ofsome banks during global financial crisis re-emphasized

the fact that liquidity is very important for carrying out of financial markets and rhe banking

sector, an important gap still exists in the empirical literature about opt;mum liquidity. Currently,

only few studies design€d to identily the irnpact of liquid assets on the financial performance.

Studies cited above suggest that commercial banks performance factors (such as size ofthe bank,

profitability, capital adequacy and factors describing risk position ofthe bank), macroeconomrc

factors (such as difte.ent types olinterest rates and indicators ofeconomic environment) as well as

the central bank decisions (Marozva.20l5).

1B



There are also very limit€d number ofstudies appears to include the overall and major liquidity

measures as an explanatory variable for bank profitability. Rather they included only one measure

of liquidity along with other factors. Although the research€s made by worku (2006), Semu

(2010), Tseganesh (2012) and others focused on one variable of liquidity for ROA and ROE.

However, in this study the researcher used the three liquidity measures namely Market Liquidity

risk, Funding Liquidity Risk, and the overall liquidity risk and the balance of the rcserve

recruitrnent and Bank Size (as a controlling variable)Vs Net Inte.est Margin (NIM). Using the

NIM as a measure, benefits to analyze the contribution ofthese assets to the Intercst lncome.

To the Ethiopian banks, liquid asset position is a challenge, especially curently liquid assets

and forex reserve shortage is among the challeng€s and this serious problem can grcatly hamper

the value ma\imization process ofthe banks.

2.4.4 Conceptual framework

The conceptual modelbelow is developed based on previous research undertaken in order

to show the effects liquidify and its determinants onprofitability. Along with liquidity

measures, The Balance of Reserve requirement by National Bank ofEthiopiaand Bank

size are used a control indeoendent variables.
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Figure 2.1 Conceptual framework
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CHAPTER THREE

METHODOLOGY AIID DESIGN

The underlying principles ofthe research methodology and design are presented in this chapter in

order to choose the appropriate research methods fbr the study.

3.1 Research design and approach

The main objective ofthis study was to empirically examine the relationships oFbank liquidity

measures and the net Interest margin borh in the short run and long run and as well as

understanding the causalities between these variables in the commercial banking industry of

Ethiopia. The research design employed in this study is explanatory. Zikmund (2009) assens

explanatory studies look for explanations ofthe nature ofcertain relationships and helps to test

hypothes;s in order to provide an understanding ofthe relationsh;p that exist between variables

and draw inferences about the relationship and causality among variables. According to Crockett

(2008), causes for phenomenon are explained in explanatory studies. Explanatory studies are not

limited to observing and describing the circumstance as in the case ofdescriptive studies.

This study implemented a quant;talive approach in order to comprehend the objective of rhe

study and test the hypothesis using time sefles data.

3.2 Dah type and dala source

This study uses secondary data that are quarterly consolidated financial statements fbr the

banking industry. The data was obtained from National Bank of Ethiopia (NBE) tbr the

period ofthird quarter of I998 to fourth quarter of20l7. The stated time period is a bit longer

and selected due to the availability ofconsolidated data and to make the inference ofthe long

run relationship as reasonabl€ as possible.

3.3 Data analysis techniqu€s

As mentioned earlier, this study uses autoregressive distributed lag (ARDL) approach in orderto

examine the relalionsh;p and behavior of liquidity proxies and performance as measured by net
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interest margin in the commerc;al banking industry ofEthiopia. Eviews9 software tools are used

for the statistical analysis.

3.4 Autoregrcssive distributed lag modeling rpproach

The auloregressive distribut€d lag model (ADL) is the major workhorse in dynamic singl€-

equation regressions. One particularly attractive param€terization is the error-correction model

(EC). Its popularity in applied time s€ries econometrics has even increased; since it turned out for

nonstationary variables that cointegrxtion is equivalent to an error-correction mechanism (Engle

and Granger, 1987). According to Engle and Granger (l987), by d;ffcrcncing and forming a linear

combinat;on of the nonstationary data, all variables are tmnsformed equivalently into an EC

model with stationary series only.

Working on feedback control mechanisms lor stabilization policy, Phillips (1954) introduced EC

models to €conomics. Sargan (1964) used them to estimate structural equations with

autocorrclated residuals, and Hendry popularized their use in econometrics in a series ofpapers.

According to Monteanu (2012), the error correction formulation provides an excellent lramework

within wh;ch it is possibl€ to apply both the data information and the information availablc from

economic theory". A survey on specification, estimation and testing of EC models is given by

Alogoskoufs and Smith (1991). The present paper contributes to this l;terature in that it treats

some aspects oftesting cointegration and asymptotic normal inference ofthe cointegrating vector

estimated from an EC format.

Fabozzi et al. (2014) aiirm that variables that are specified in the level or non-stationary forn are

Iikely to giv€ spurious results, in order to deal with this problem stationary or differenced

variables are requir€d. Test for the existence oflong-run relationships is requ;red as in the process

of using differenced var;ables. Eagle-Granger (1987) test, Johnson maximum likelihood test

( 1 98 8, I 99 | ) lest are some of the methods used to test for the existence of co- integrat ion or long

run relationship. According to Krem€rs et al. (1992) these tests are not r€liable fbr small sample

size.
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The ARDL framework is endorsed by Pesaran and Shin (l999), Pesaran et al. (2001). The ARDL

approach has a number of advantages over the other co-integration techniques. Firstly, Unlike

Johansen-Juselius test of co-integration, ARDL model can used in modeling irrespect;ve of

whetherthe order of integration ofvariables is at level (I(0)), first difference (l(l)) or mutually co-

integrated. Thus, th€ ARDL approach lets us to €xpress co-int€grated behavior ofvariables with

different order of integration (Pesaran et al., 2001). Secondly, ARDL is suitable for small sample

size. But Johansen's t€st of co-integration is valid for large sample size (Pesaran et a1.,2001).

Thirdly, as ARDL can distinguish between dependent and independent variables, it does not have

problem ofendogeneity as in the case of other co-integration methods (Jalil and Ma 2008). Fourth,

ARDL can handle small sampl€s better than Johansen and Juselius method of co-integration

(P€saran and Shin, 1999). Finally, the error correction model (ECM) can also be derived from

ARDL (Banerjee et ai., 1993). ECM integrates short run adjustments without losing long run

information.

3.5 Unit root test

In order to know whether the time series variables are stationery Dickey-Fuller test,

Augmented Dickey-Fuller test and/or Phillips-Perron test can be used. The nullhypothesis for

these tests is the variabies have a unit root while the altemative hypothesis is the variables do

not have unit root. If a null hypothesis is rejected and identified that the variable is

nonstationary, then depending on the data, the differenced variable can be stationary in any

order. Dickey-Fuller test (statistics) and Augmented Dickey-Fuller tests (statistics) ar€

believed to be more reliable than Phillips-Penon test (Fabozzi et al., 2014).

3.6 Cointegration Test

Once unit root test is carried out and it declares us that the series is only ofintegration order ofl
(0), I (l) or both, the next step is to carry out bounds test to check if long run relationship exists.

The F statistics for the joint significance of all lagged levels of variables and lower and upper

critical bounds is obtainable by the bounds test. Ifthe F statistics is higher than both the lower and

upperbounds, then there is strong evidence that long-run relationship among variables €xists (Jalil

and Mq 2008).



3.7 Granger crusality t€st

Granger-causality analysis helps to test whether past values of liquidity help explain current

values ofperformance, Net Interest Margin, and vice versa. It is tested that whether the lags of

the lagged values ofliquidity ratio variables are equal to zero. lfthe null hypothesis, liquidity

does not Granger cause net interest margin, is rejected, then it is said that liquidity granger

caus€s Net Interest margin. Ifthe null hypothesis, Net Interest Margin does not Granger cause

liquidity is rejected, then it is said thatNet Interest Margin causes liquidity. All variables should

be at I (l) level of integration in order to t€st Granger causality (Narayan & Smyth, 2005).

3.8 Model Specification

This study reviewed the previous findings in empirical literature and adapted the model in the

context ofthe commercial banking industry ofEthiopia. The econometric model ofthis study is

developed as follows:

Model: Liquidity and independent variables

NIMit - I (MLR, FL& oLP, R& BS) . ......... ... ... ...... ...... ....1.1

In order to use the abov€ €quation for the purpose ofestimation it is presented in following

form as:

NIM=d+dl(MLR)+d2(FLR)+d3(OLP)+d4(RR)+d.5(BS)+e...................1.2

NIM= Nel Inlerest Margin

MLR = Malket Liquidit! Risk

FLR = Funding Liquidity Risk

OLP = Owrall Liquidity posilion

Reseme Requircmefi ofNBE

BankSize

The models were tested for residual Breusch-Codfrey serial correlation LM test,

heteroscedasticity, normality, and stability.

RR:
as=
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3.9 Delinition of Variables used

Net Interest Margin:Abank's net interest mte margin CNIM) is the difference between the interest

it receives on its assets and the interest it pays on its liabilities, divided by the amount of its

interest-bearing assets (BIS 2020).

Market Liquidity Risk (MLR). It is the Ratio ofliquid Assets to cunent liabilities, proxying the

market liquidity risk fac€d by banks. It is the ability of a market participant to execute a trade or

liquidate a position with liftle or no cost, risk or inconvenience (BIS, 2008).

Funding liquidity Risk (FL)R/. FLR is represented by loan-to-deposit mtio. It may also be defined

as the ability of banks to settle obligations with immediacy Kithler, M. (2012). The Basel

Committee on Banking Supervision defines funding liquidity as the ability ofbanks to meet their

liabilities, unwind or settle their positions as they come due.

Overull Liquidity position ln this study the overall liquidity position is considered as the ratio of

Liquid assets to TotalAssets ofthe Banks.

Resene Requirement(RR).NBE reserve requirement is a proportional o%age balance on all Birr

and foreign currency deposit liabilities held in the form of demand (cunent) deposits, saving

deposits and time deposits (NrBE, 2013).It is central Banks (NBE) obligatory reserve rcquirement.

B6nh Size (BS): Following Luc Laeven et al. (2014), the size ofthe Banks is proxied by natural

logarithm ofthe Banks total assets brought from the Balance sheet.
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Table 3.1: Measure D€scriDtion and exDected effects of exDlanatorv variables

Yariable Measure/Descfiption
F,rpectedEfed

Dependent
variable

Net Interest Margin
lnterest Income ' Interest E oense

Total Assets

e
Marke, Liquidity R*t ne Rotio of Liquid Assets to ament

liabiliti6

Funding Liquidiry Risk % age of IDan to Deposit Ratio +

Overa Liquidity Risk I'|rc ratio of Liquid asseb to Total Assets

lenlral Banks Resene The Ratio of Balance v'ith I'lE National
Bank of Ethiopia b the Total Iaans ard

BanL Size The Nawal Ingarithm oftlp Total Asset

(Marc aet al.,2015)
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CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS

Data analysis result is presented in this chapter. lt contains seven sections. S€ction 4.1 presents

result of unit root test; opt;mal lag selection is presented in section 4.2; model stability and

diagnostic tests are in section 4.3; results of ARDL bounds test for the models ;s presented in

section 4.4; results ofARDL estimation result for the models is presented in Sections 4.5.; section

4.6 presents C ranger causalit"v test result. The last section discusses the result ofARDL estimation

and Cranger causality test in detail against each ofthe hypothesis ofthe study.

4.1 Unit root test

Results obtained by using non-stalionary time series may be spurious in that they may indicate a

relationship between two variables where one does not exist.

Many cconomic and financial time series exhibit trending behavior or non-stationarity in tbe

mean. Leading examples are asset prices, exchange rates and the levels of macroeconomic

aggreSates like real GDP. An important econometric task is dctermining the most appropriate

form ofthe trend in the data. Ifthe data are trending, then some form oftrend removal is requi.ed.

Two common trend removal or de{rending proc€dures are first differencing and time.tr€nd

regression. First differencing is appropriate for I(l) time series and time{rend regressron ls

appropriate for trend stationary I(0) time series. Unit root tesls can be used to determin€ iftrending

data should be first differenced or regressed on determinist;c functions of time to render the data

stationary. Moreover, economic and finance theory often suggests th€ exislence of long-run

equilibrium relationships among nonstationary time series variables. Ifthese variables are I (l),

then cointegration techniques can be used to model these long-run relations. Hence, prelesting for

unit roots is often a first step in the cointegration modeling

Astationary (time) series is one whose statistical properties such as the mean, variance and

autocorrelation ar€ all constant over time.Non-stationary data should be first conlerted in to

stationary data (for example by trend removal), so that further statistical analysis can be done on

the de-trended stationary data.



Table 4.1: Unit root test at level

Source: )rthar s.anputalia, af El'ietrs 9 r.s?lls
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The results of unit rcot test for Market liquidity risk (MLR), Funding Liquidity R;sk (fLR

Overall Liquidity Position (OLP), Res€rve Requirement by central Bank (RR), Bank Size (BS)

and (NIM) are reported in Table 4.1 and Table 4.2. The result ofthe unit root lest shows that

non€ of the variables are of integration of order I (2) and Except Funding Liquidity, all are

integration oforder I (l ). with this test result one can proceed to ARDL test.
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,1.2 Optimal lag selection

There are several criteria for choosing the optimal lag length in a time series: AIC: Akaike

information criterion; BIC: Schwartz ;nformation criter;on; HQ: Hannan-Quinn criterion;

MAE: Mean Absolute Enor; BP: Bias proportion; RMSE: Root Mean Square Error; LIK: Log-

L;kelihood.

The information criterion for optimal lag length is contingent on the number of observatrorls

(Liew, V, K-S.,2004). The AIC and Final Prediction Enor (FPE) are more appropriate when

observations are less than 60, the Hannan-Quin (flQ) is more competent when observations are

above | 20.

Moreover, it remains the decision of the r€searcher to select the maximum lags which the

adopted cr;terion lor choosing optimal lags will use.

One immediate econometric implication ofthis study is that as most economic sample data can

seldom be considered "large" in size, AIC and FPE are recomm€nded for the estimation the

autoregressive lag lenglh. The lag length is calculat€d usingAIC and FPE, Accordingly the lag

length using a maximum of4 lags, it d€liv€rs robust results, and the lag length is also supported

by HQ and SC.

4.3 Model stability and diagnostic t€sts

The Breusch-Godfrey serial coffelation LM test for residual autocorrelation, heteroscedasticity

testto check ifthe variance ofthe effor term is constant orthe same, and normality test based on

skewness and kurtosis ofthe residuals are carried out.

Stability test has b€en done for the specified models. In order to check the stability oflong-run

coeflicients that fonn the error-cofiection term in combination with short-run dynamics,

cumulative sum ofrecursive residuals test (CUSUM test) and the curnulative sum ofsquares of

recursive residuals test (CUSUMQ test) is applied to the residuals ofthe models. CUMSUM

and CUSUMSQ statistics shali stay within 5% critical bound in order to infer that the stability

of short run dynamics and long run parameters ofthe model (Brown et al., 1975).
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4.3.1 Test for absence ofresidual autocorrelation (Cov (ui, u, = 0 for i=j)

One of the assumed properties of eror term is that no statistically significant corelatron

between adjacent residuals exists and it is also assumed that the independent variables are not

conelated with the residuals. In the context of time series data analysis two adjacent time

periods should not have significant correlation. The occurrence of auto correlation in time

series makes hypothesis testing of regression coefficients doubtful by way of significantly

miscalculating variances. The following table shows the result ofautocorrelation test.

Table 4.3: Breusch-Godfrey serial correlation LM test result

Breusch-Godfrey Serial Correlation LM Test:

Obs*R-squafed

1.654980 Prob. F(4,51)

8.501820 Prob. Chi-Square(4)

0.1719

0.0718

Souce: Author\ Canputation oIEvie'|s 9 resurs

Breusch-Godfrey Serial Correlation LM Test is reported inthe above table. The nullhypothesis

in this test is that ther€ is no auto correlation. The test result at 5o% level ofsignificance reveals

evidence that the null hypothesis cannot be r€jected.

4.3.2 Test for residu{l homoscedasticity (Var (ut) =o2yheteroscedasticity

It has been assumed thus far that th€ variance of the erors is constant. This is known as the

assumption ofhomoscedasticity. Ifthe errors do not have a constant variance,they are said to be

heteroscedastic.

The null hypothesis in ARCH test is that the variance of the error is constant or homoscedastic,

the altemative hypothesis b€ing th€ variance of the error term is heteroscedastic.

Heteroscedasticity test for the model ofthis study is report€d in Table 4.4 the model.
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Table 4.4: Heteroscedasticity test

He le rosce dds tic ity Te s | : Whi te

1.166693 Ptob. F(t5,62)

24.42881 Pr.,b. Chi-Squarc(t5)

9.32165 t Ptob. Chi-Square(l 5)

0.I56t

0 8599

He tercscedan ictry fest Bt,Ls.h-Pasan-Godlter

1.842t66 Prob. F(5,72)

8.846663 Ptob.Chi-Square(5)

1.038018 Prob. Chi-Squye(5)

0 u53

0.5110

Source: Attha.\eotupttatiok ofEvievs9 rcs 1s

The test statistics gives the information needed to determine whether the assumption of

homoscedasticify is valid or not, to conclude whether w€ have to reject the null hypothests or

not, using the resulting F Statistic is enough. Seeing the actual aux;liary regression in th€ above

table can provide useful additional information on the source ofthe het€rosc€dasticity ifany is

found. In this case, both the F-and X2 versions ofthe test statistic give the same conclusion that

there is no evidence for the presence of heteroscedasticity, sinc€ the P-values are considerably

in excess of0.05

4.3.3 Normalify Test

Normally distributed data has a coefficient of kurtosis 3 i.e., it is not skewed. Jarque-Bera

formalizes this by testing the residuals for normality and testing whether the coefficient of

skewness and kurtosis are zero and three respectively the Jarque-Bera probability

statistics/P-value is also expected not to b€ significant even at l0% s;gnificant level Brooks

(2008). The normal ity test for the model is presented in figure 4. I below.
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Figure4. 1 : NormalifyTest

S.n6: Slandardized Rsiduals
s.mp€ 3/or1es8 6/01l2o17

Minimom -3.?64469
std, oq

JarqU+BeE O.7721t39
Prcb€bilny 0.679521

Source: A hot \ Conputation a! Eljds 9 rcsull

The result shows that the error terms are normally distributed, as the null hypothesis cannot be

rejected due the probability value that is greater than 5olo. TheP- Value is not significant even at

10v".

4.3.4 Model stabilify t€st

The CUSUM test Brown, Durbin, and Evans, (1975) is based on the cumulative sum ofthe

recursive residuals. This option plots the cumulative sum together with the 5olo critical lines.

The test finds parameter instability ifthe cumulative sum goes outside the area between the two

critical lines. The stability t€st result is presented in figure 4.2. The CUMSUM tests show that

the mod€l is stable in r€lative terms. Figure 4.3 shows the CUSUMQ test.

Fieure 4.2: Plot ofCUSUM

f cusuM s% srs"rtr€;;;l

Sortce: Atthor's .oupttatiab of Eltie$ 9 restltt



Figure 4.3: Plotof CUSUMQ

@
Soutu: Authot s anprtatbn olEvids 9 rs'lts

4.4 Result of ARDL bounds Test

ARDL bounds test result for the existence of long run relationships is presented in Table 4.5

below the model. As can be seen in the table lhe F-statistics (2.60) is less than the critical

bounds at 5olo level ofsignificance both at I (0) bound and I (l) bound. This shows that the null

hypothesis ofno long run relationship exists cannot be rejected. As a result, it can be concluded

that there is no sign iflong run relationship existence between the variabl€s. Thus, ther€ is no

evidence that there is a long run relationship between the selected Bank Liquidity measures and

Net Interest Marein.
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Table 4.5: ARDL bounds tcst result

Dae: A3/17/24 Tine: 12:ll
Sanple: 3/0 I / I 999 6/0 | /20 | 7
I tc lude.l obse n at i ons : 7 I
Null lpothesis: Na long tun relationships etisl

Test Stalistic Yalue k

2.642395

Citical Yalue Bounds

l0 Bound Il Bour,)

I0%
5%
2.5%
t%

2.26
2.62
2.96

335
379
Lt8
't.66

So,rce: Authar \ conputaran oJ Evie$ 9 resurs

4.5 R€sult ofautor€gressive distributed lag (ARDL) estiftation

The ARDL estimation results for the determinants ofliquidity are reported in Table 4.6 below.

Ofthe taken liquidity ratio parameters, and the size as a control variable, the long run statistics

reveals that the Market Liquidity risk (MLR), Funding Liquidity risk (FLR), Reserve

requirement (RR), the banks size (BS) and ratio of liquid asset to total asset (OLP)

hasinsignificant relationship with the Net Interest Margin in the long iun.

The short run dynamics ofthe model is also reported in Table 4.6. The coefficients ofFunding

Liquidity Risk (FLR) and Overall Iiquidity position (OLP) and Bank Size (BS), are statistically

significant determinants ofNet Interest Margin in the short t€rm at 5o% level. While the Market

Liquidity Risk (MLR) and the resewe Balance with NBE is insignificant in the short term-

The coefficient of VECMT-I statistically significant (P-value =0.0005) and negative. This

confirms thattherc is a cointegration among the series.
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Table 4.6: ARDL estimation results for liquidity and independent variablcs

ARDL Coihteqt.nihg And LonS RM l:orn
Dependent Vatiable: NIM
Selected ll,lodel: ARDL(4, 0, 1, 3, a, 2)
Date: A3/17/20 Tine: l2:14
Sanple : 3/A 1/ I 998 6/A t /20 | 7
Included obsenatiors: 7 I

Caefrcient Std.l:ttol

D(N|M(r))
D(NIM(2'
D(NIM(3))
D(MLR)
DOILR)
D(FLRCI))
D(FLR(2'
D(FLR( 3))
D(OLP)
D(OLP( 

')D(OLP(-2)
D(RR.)
D(BS)
D(BS(t))
CoinlEg(t)

0.476574
0.325116
0 606645
0.18r683
0.005852
0 4t8583
0.442575

-a 059501
-4.0t0129
-a.0a29ta
4.85379

-4.662201

3.317'186

-1.028221

0.2 t01t 1
a. t$861
4.083091
4.169187
A.AIq9.l
4.023232
a 02 t767
4.020751
00t8982
002t936
0 0t5437
0.588428

tJ8A882
0.27901t

-0.36392t 4.7173
-2 216351 4.0287
-7 304206 a.0a0a
LA7t958 4.2881
0.30t7t2 4.7614
0.799885 A Q72
t.95597t 4.0556

,2.867 3 00459
2.656711 0.0t03
a.132641 0.8950

-2.352822 0.0222
-t.t60t5t 0.25 t0
4.765404 0}1475

-2 260168 0.4278
-3 685236 0.4045

Coiateq = Nl M - (0 1 767*MLR + 0.0 I 32 *FLR A.A | 07'OLP -0 663 5'RR +
0.3915t85 -3.2877)

Lang RunCoelJiciehts

Coefrcient Std. Etor I Statistic

R,R

BS

C

0.176697
0.4t3211

-4.0t0672
4.663177

3.287679

0.169135
0.026331
0.015883
0.57 t891
0.206t23
1.151273

1.A42E56 A3416
a 54292t 0 6t7A
-4.67191t 0.5441
t.16011A 0.2510
t.9t3733 0.0649

-0.738t)96 0.1636

Sour.e: Atrhor\ canputation afEviews 9 resurs

4.6 Granger causality test

The pair wise granger causality test for var;ables is pr€sented in Table 4.7 below. As per the

computation, ofthe series of variables tak€n for the study, Market liquidity risk doesgranger

causesboth the Funding Liquidity Risk (FLR) and Size ofthe Bank (BS). Balance ofReserve



with the National Bank does granger causes both the Bank size and the overall liquidity

position.

However, and in general, the null hypolhesis that liquidity grangercause the net interest margrn

is rejected. But ofall the independent variable, the NIM dos granger causes the reserve ratio and

overall liquidity position.

Table ,1.7 Pair wise Granger causality test for Liquidity and Profihbility

PaiNise Grukget Causality Tests
Date: 03/l 7/24 Tine: | 2:22
Sanple: 3/01/1998 6/a 120 I 7

Lags: 4

Obs F Statistic Plob

8S .loes ,at Cranger Cause FLR
FLR does notGrunget Carse BS 1.31562 4.2735

Ml.R doet notGranget Cause Ft.R
FLRdaes nol Granger Cause ltlt R

1.58t 15 4.0t06
0.78411 4.5120

NIMdoes not GrangerCause Ft R
FLR does not GrangerCause N/14

2.45t78 4.0971
16t893 A.t60l

OLP does nat Granger Cduse FLR
FLR does nat GrangerCause OLP

0 6talt 4.6566
109523 8 E-07

RR does hot Cruhget Cause FLR
FLR does hat Gruhger Cause RR

1J1499 4.2629
2.21922 4.07J3

MLRd@s nol Glanget Ca6e BS
BS does hot Gruhget Carse MLR

2.78925 0.0335
t.7903t 0.1,115

NIM.loes rot Grangel Ca6e BS
aS does not Grurget Cause NIM

| 5524n 0 1977

t.71678 0.1574

OLP daes not GrunSerCause 8S
BS daes not Grun8er Cause OLP

1.68287 0. t616
1.31517 0.2736

RR.loes not Grcnger Cause BS
BS does not GtMger Ca6e BR

3 08257 0.42t9
0.93t98 0.15t0

NlMdaes not Grunger Cause Mt-R
MLR does not G,angerCause NIM

| 28722 0.2812

OLP daes not Grunger C.luse MLR
MLRdoes nat Granger Cause OLP

0 70432 0.5915
243683 7.E-11
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Obs l:-Statistic Prcb

RR does kot Gnkqer Ca6e MLR
MLR cl@s hot Gtunget Catse RR

71 0.62008 4.6198
2.72590 4.4367

OLP .loes rot Granger Cause NIM
NIM does rot Grangel Cad.e OLP

71 2.51366 A U78
3 7059t A 0489

Mdaes not Crunger Cause NIM
NlMdoes not Gtunget Cause RR

71 0.4q64 0 7104

410438 0.0033

RR does not Granger Cause oLP
OLP does notCraneerCaute RR

71 1.717t6 0.0024
3 39781 0 0!38

Source : A uthor \ conputdron ol Et:iefl s 9 results

4.7 Discussion of r€sults

The result ofthe study is presented in the previous sections. In this section, analysis of each

independent variable, proxies to liquidity, is made in light of its level of significance in

determining the Net Interest Margin.

Up on these above findings ofthe study the research hypothesis ouflined in chapter one may

either be accepted or rejected. Findings of this study ar€ analyzed against other related

empirical studies.

Error correction term for liquidity

Table 4.6 shows that the coefficient of the error correction term (VECMI- l) for Net Interest

Margin is statistically significant (P-value =0.0005) and negative. The coefficient of error

conection term is -1.028221. The adjustment process back to the long run equilibrium after a

shock is 27.9% per quarter. The result also shows that though Net Interest Margin may

temporarily d€viat€ from its long run equilibrium, it will conv€rge back to its equilibrium

hence, the full adjustment requires more than thr€e quarter.

Mark€t Liquidity Risk and Prolitability

Ht: Market liquidny fisk of Ethiopian Bankt negati|eli afects their performance.and it is

signficant both in the shorl and long term.
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The estimation resultofARDL cstimation in table 4.6 shows that the Market Liquidity Risk has

an insignificant effcct both in the long run and the short run (p-value=0.2884). The coefficient

sign is not as expected (negative); hence the result could have not confirmed the hypothesized

level of significance at 570 level of confidence. Th€ null hypothesis can be rejected and the

alternative hypothesis that claims "Market /rqrldiry ri,tk o.fEthiopian Bank:t does nol negaliliely

aflect their perfornance and it is signilcant bolh in lhe short and long lerrr" can be rej€cted.

Because it does not fulfill the sign, it has insignificant but positive relationship.

Therefore, it is possible to conclude that the Net Interesl Margin olthe banks do not depend on

the volatility ofthe ratio oftheircurrent asselto theircurrent liability. The findings here are also

consistent with the findings ofMaudos and Solis (2009) who found an insignificant relationship

bet*,een net interest margin and market liquidiry. Inconsistencies wjth the researcher's findings

are findings by Maudos and Guevara (2004), and Saunders and Schunacher (2000) who found a

significant but positive relationship between market liquidity risk and net interest income.

Funding Liquidity Risk and Profitability

H2: Funcling Liquidit) Rtk oJ Ethiopidn Banks positirely and signilicantly allects their

performance both in lhe shorl dnd long letn.

The ARDL est;mation resuh in table 4.6 shows that the relationship between the Funding

Liquidity Risk and The Net Int€rest Margin has a posit;ve coefficient but insignificant

(p-va lue=0.61 ?0) at 5% level ofconfidence interval ;n the long run- The sign ofthe coefficient

is as exp€cted. It has a positive sign bul insignificant. However, in the short{enn

(p-value-0.0059) a significant effect at a 5o% level is observed. In the long run, an increase in

Loan to Deposit ratio is a relative high gro*,th rate of a loan in relation to growth in banks

deposit. Accordingly, an increase in this ratio brings a lower Net lnterest for the Banks.

For a long run, the null hypothesis cannot be rejected because of its sign but not significant; and

the alternative hypothesis, claiming that "Funding Liquidity Risk of Ethiopian Bankt doe:

nolposilirely and signiJicanlb) (ffect lheir perf)rtuance bolh in lhe short and long lelm can be

rejected at 5% significant level. It is not signi6cant for at least a short term.
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The result indicates, other explanatory variablcs rcmaining constant, a unit increase in funding

liquidity risk results a l.3yo increase in Net Interest Margin ofEthiopian Banks in the long run

period. To conclude, there was an evidence revealed (Negative i.e. Contradicting for the short

run) and a positive effectbut insignificant in the long run. However, it doesn't contradict to the

theoretical hypothesis for the long run. These findings support an empirical study made by

Munther et al. (2013) in the case ofJordanian banks.

Overall Liquidity Position and Profitability

th: Oterall liquitlity position oJ the Ethiopian Bank affects their perfornance signifcantly

both in the shofl and long term and the sign ofthe relalionship is negalive.

The ARDL estimation result in table 4.6 shows that overall liquidity position has insignificant

eff€ct in the long term at a 95% level ofconfidence- A significanteffect is observed in a short

term (p-value=0.0222) w;th a negative sign for both short and long term. For the short run the

Null hypothesis cannot be rejected. The result indicates that other explanatory variables

remaining constant, a unit decrease in the overall liquidiry posirion results an increase of a

3.54yo and 1.07yo net interest margin in the short and long run respectively. As per the finance

theory, an increase in liquidity risk, higher risk (Such as using short term finance for fixed

assets) results in an increase in retum. Hence, long term loans bringahigher interest resulting in

an increase in net interest margin. To conclude, it conforms th€ financial theory of high risk

high retum.

Reser-ve Held with National Bank ofEthiopia and Profitability

Ha: ReserNe held by the National Banko:fEthiopia signifcantly af.fects the perfornance of

Elhiopia Banktboth in the short ancl long temi and iith a negatiw sign o.frelationship.

Th€ Reserve held by theNationalBank to the Totaldeposit ofBanks liquidity ratio effect is not

significant both in the tong run (p=0.25 | 0) and the short run (p=0.2510). The result ofP Value

is same for both short and long run. The reason that the reserve amount is not volatild resulted

an insignificant result. Although, it has a negative sign as exp€cted, the null hypothesis is
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rejected for its insignificance contribution to the bank's Nct Interest Margin. The res€archers

result confirms to the Foreign Joint venture Banks in Nepal Arhan(2012).

The Banks'size and Profitability

Hs: Size ofthe Banks aJJects lhe performdnce ofEthiopian banking industry significantly

and positi,rely both in the short and long tern.

The Size ofthe Banks positively affects the Bank's Net Interest Margin significantly both in

the shorl and the long run as well. Hence, the Null hypothesis "S/ze o/lhe Banks a,fieclt the

perfornance ofEthiopian banking induslry signifc!1ntly and positireU both in the shorl

and long tem "cannot be rejected. The long run impact is significant at least at 10o% level of

significance. The sign ofthe coefficient is positive and as expected. A unit incrcas€ in the size

ofthe banks brings a 0.39 Net interest Margin. Belay (2016) in his study found that Bank size

measure by Branch expansion has a positive association but insignificant and figured out that

increase in size may entail branch expansion that is accompanied by additional costs. In this

study the siz€ parameterized by the natural log ofthe total assets and the result revealed that

d;ffbrent parameterization ofsame variables results in different resuk.

The Positive association ship ofthe Bank size and the profitability is similar with empirical

findings of Athanasoglou, Delis and Stairkouras (2006), a study made of Greece and South

East European countries, Sufian (201l), a study made for Korean banks; Anbar and Alper

(2012), a study made for Turkish Banks; and Karimzadeh et al. (2013), a study made for Indian

Banks.

Cranger Causality

H6: Liquidi4) granger calsesprcJitabilityin lheconnercial bankingindustryolEthiopiaand vice

The test of causal;ty showed that all independent variables does not granger cause th€

Dependent Variable. However, causality is observed among some ofthe series. Hence'Market

liquid;ty risk does granger causes both the Funding Liquidity Risk (FLR) and Sizeofthe Bank

(BS). This implies as Iiquid assets increases over the current liabiliry, Ethiopian Banks will
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have more firndsto lend. Balance ofReserve rvith the National Bank does grangercauscs both

lhc tsxnl .i,,c lnJ Iirc n!aill lrquiJil\ f,. r o r.



CHAPTER FIVE

SUMMARY OF MAJOR FINDINGS, CONCLUSION AND RECOMMENDATION

This chapt€r summarizes the first four chapterc ofthe paper briefly. The first part summarizes

the major conclusions ofthe study. The second part dwellings fonvard recommendations and

areas ofdepending for further research.

5.1 Summary ofMajor Findings

In this study, an empirical framework was specified to investigate whelher liquidity proxtes

specifically Market Liquidity Risk, Funding Liquidity Risk, The Overall Liquidity position of

Banks, the ratio of Reserve r€quirement by NBE to total Deposit and Size of th€ banks of

commercial Banks in Ethiopia have both short term and long term effects with a varied l€vel of

significance with that ofthe Net lnterest Margin. The causality between these proxies and the

Net Interest Margin is also examined.

In a short term, Funding Liquidity Risk significantly affects the Net Interest Margin of the

Banks (PValu€ of0.0059). An increase in Loan to Depositratio is a relative high growth rate of

a loan in relation to growth in banks deposit. Accordingly, an increase in this ratio brought a

higher N€t Int€rest for the Banks. However, in a long run, The Net Interest Margin has a

positive coefficient but weaker/;ns;gnificant effect at 5% Ievel ofconfidence interval.

The result showed the overall Iiquidity position of Ethiopian Banks has a significant impact

(p-value=0.0222) on their Net Interest Margin with a negative sign ofcoefficient valu€. For the

short run th€ Nullhypothesis cannot be rejected.

The other ratio of Banks liquidity measure is a ratio of a Reserve requirement held by the

NationalBank to the Total deposit of Banks. This liquidity measure is not s;gnificantboth in the

long run and th€ short run with exactly equal P Values of0.2510. This same P value for a short

and long run is a result ofrelatively less dynamism in the balance held by the NBE.
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5.2 Conclusion

For the p€riod under study, Market liquidity risk does granger causes both the Funding Liquidity

Risk (FLR) and Size ofthe Bank (BS) in the Ethiopian Banking Industry. Balance ofReserve

with theNational Bank does granger cause both the Bank size and the ov€rallliquidity position

ofthe Ethiopian Banks.

The Size ofthe Banks positively affects the Bank'sNet Interest Margin significantly both in the

short and the long run, but at a decreasing level ofsignificance in the long run.

Empirical findings indicatethatthe Market Liquidity Risk has an insignificant effect both in the

long run and the short run (p-value=0.2884). The coefficient sign is not as expected (negative),

Hence the result could have not confirmed the hypothesized level ofsignificance at 5oZ level of

confidence. Therefore, it is possible to conclude that the Net Int€r€st Margin ofthe Ethiopian

banks do not depend on the volatility of the mtio oftheir curr€nt asset to their curent liability.

5,2 Recommendation

Based on the major outcomes of the study, the researcher recommends the following:

> The analysis indicated that not all liquidity proxies significantly affect the Net Interest

Margin in the commercial banking industry ofEthiopia. Therefore, commercial banks

should give greater emphasis to these significant variables in managing the liquidity.

> Except for Market liquidity risk, the study showed that increased loan to deposit ratio

(Funding liquidity) brings increased Net Intercst Margin. Overall liquidity risk is

significantly and negatively (Small Coefficient) related to the net interest margin.

> Thus, in the short run, Ethiopian Banks, should find and keep optimal funding liquidity

as it has a strong effect to the Net Interest margin only in the short run while w€ak

effectin the long run. Theoretically, as risk and rctum goes together, Ethiopian Banks

should have comparable added value to the owners that can comparably compensate the

risks taken.
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53 DirectioD for future researcb

Considering the importance ofeach liquidity measures and Fofitability in the banking Industry

Various liquidity measures and proxies might have various effects wilh that of various

profitability measures, thes€, the study contemplates that it is appropriate to investigate the long

and short run effect ofthese various liquidity proxies with that of each performance measures

i.e. beyond financial performahce indicators, Thus, I consider suitable to study how each of

liquidity accounts and thef measures, Liquidity related bank regulation, and other liquidity

relate factsversus various Derformance measures.
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Breusch-Godfrey serial correlation LM Test
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2. Heteroscedasticity Test

Helercscedasticil! Test: White
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F-stalhlic
Prob(F-sladsdc)

S.D. dependent var

Hannan-Q nn criter.

0.261908
0.083338
0.712841
3r.50482

-75.32t0s
1.466693
0.146295

0.124611
o.744540
2.34t565
2.824993
2.535090
1.916776

Sowce: Author\ EYids 9 Conputation
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H etercsc?dtsticiry Test: Brcusch-Pagan-GodIrcJ

F-statistic
Obs*R-squared
Scaled explained SS

1.842166 Prob. F(5,72)
8.846663 Prcb.Chi-Square(5)
4.038018 Prob.Chi-Square(5)

0.1154
0.1r 53
0.5440

Test Equation:
Dependent Variable: RESID 2
Method: L@st Squ@s
Date:03/17120 Time: 10:49

Sarnple: 3/01/1998 6/01/2017
Included observarions: ?8

Coellici€nt Std. Eror l-Starhric

c
MLR
FLR
OLP
RR
BS

1.735845
-o.176434
-0.002845
-0.014051
0.270394

-0.016073

4.O75391
0.274490
0.025878
0.014004
0.810767
0.t88175

0.425933 0.67t4
-0.644228 0.5215
-0.109920 0.9t28
-t.003323 0.3r91
0.333504 0.7397
-0.085417 0.9322

R-squar€d
Adjusred R-squared
S.E. ofregression

Log likelihood

Prob(F-stristic)

S.D. dependent var

Hannan-Quinn crirer.

0.1t3419
0.051851
0.724981
37.84297

-82.46993
1.842166
0.115414

0.724611
0.744540
2.268/,60
2.449745
2.341032
1.813745

Sowce Aurhor's Evievs 9 Conputanon
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3. Normality T€st

1.24

1.26

Sowc.: ,ltthot s Evids I Corwa on

Sed4: StEndadtsed Reslduals
Sample ?01/1Sga 6/01/2017

Ma.. -0.04,1735
Medid .{).1.10696

Mdimum 1.s€3o3
Mldmum -3.464€69
Std. O6v 1.007795
Skew@3 .O.17:t492

Kun6is 3.310117

JarqFaaE 0.72,|:€
P.obabiliy 0,67s621

Sow: Authq s Eviews I Conpubtifu

4. Model selection Summary

Akaike lnformaton Criteria (top 20 models)

1.27

1.25

1.24

1.23

ct r o et d o { o + { o .t + d .t ci ct ci + at
+{dird{++{+++{{{iddd
+ + = + ir n: n: + + n: <r= + + { + + { + +YY :i Y = 

j j i Y j j j j j j i J :' j j
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5. ARDL Cointegrating and Long run form

ARDL Coinlegrating And Long Run Form
Dependent Vadable: NIM
Selected Modcl: ARDL(4, 0, 4, 3, 0. 2)
Date: 03/17120 Time: l2:14
Sample: 3/01/1998 6/01/2017
Included observal;ons: 7{

Cointegrol ing Fom

Sld. Eror t-Statistic

D(NrM(-r)
D(NrM(-2)
D(NIMC3)
D(MLR)
D(FLR)
D(FLRCI)
D(FLR(-2)
D(FLR(-3)
D(OLP)
D(OLP(-l)
D(OLP(-2)
D(RR)
D(BS)
D(BS(-l)
CoinrEq(-l)

-0.076574
-0.325416
-0.606605
0. r81683
0.005852
0.018583
0.042575

-0.059504
-0.050429
-0.002910
-0.035379
-0.682201
1.179159

-3.347486
-t.028221

0.210414
0.144864
0.081094
0.r69487
0.0r9394
0.023232
0.02t767
0.020754
0.0r8982
0-021916
0.015017
0.588028
1.541376
1.480882
0.27901|

-0.363921 0.7173
-2.246354 0.0287
-7.300206 0.0000
1.07r958 0.2884
0.3017t2 0.7640
0.799885 0.4272
1.955971 0.0556

-2-a67tt3 0.0059
-2.656714 0.0103
-0.132644 0.8950
-2.352822 0.0222
-1.160r5r 0.2510
0.765004 0.4475

-2.260468 0.02?8
-3-6a5236 0.0005

Cointeq=NIM -(0.1767+MLR+0.0132.FLR'0.0107*OLP -0.6635*RR+
0.3945*BS -3.2877 )

Long Run Coefficienls

CoeJllcient Sd. Eror r-Staristic

MLR
FLR
OLP
RR
BS
C

0.t76697
0.013244

,0.0)0672

-0.663477
0.394464

-3.287679

0.169435
0.026334
0.0t5883
0.571894
0.206t23
4.4542',73

r.042858 0.30t6
0.50292t 0.6170
-0.67t94t 0.5044
-1.r60140 0.25r0
t.9t3733 0.0609

,0.738096 0.4636

Sa*.e: Author \ Eliews 9 Conputation
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6. ARDL Bounds Test

ARDL Bounds Test
Dars 03/17120 Timer l2rl I
Sanple : 3 | 0 | | t999 6 / 0 | /20 | 7

Includ€d obsryadons: 74
Null Hyporhesisr No long-run relarionships exrn

Test Sratistic

2.602395

CrilicalValue Bounds

Significance I0Bound I I Bound

t00/.
5%
2.5.4
lo/o

2.26
2.62
2.96
3.41

3.35
3.79
4.18
4.68

Tesl Equarion:
Dependent variable: D(NIM)
Merhod: Least Squares

Datq 03/17120 Tims l2:l l
Sanplq 3/01/1999 6/01/2017
Included obsewadons: 74

Coellicient Sld. Enor t-Sbtislic

D(NIMGl)
D(NIMG2)
DCNrM(-3)
D(FLR)
D(FLR(-I)
D(FLR(-2)
D(FLR(-3)
D(OLP)
D(OLP(-r )
D(OLPC2)
D(BS)
D(BS(-l)
c
MLR(-l)
FLR(-r )
oLP(-r )
RRCI )
BS(:l)
NrM(-l)

-o.0u522
-0.329768
-0.594039

0.000105
0.013566

-0.013494

-0.05?150
-0.056244
-0.030069

-0.030201

0.4516t2
-3.504865

-2.160t61
0.t 81969
0.006785

-0.021418
-0.180386

0.355448
-1.033137

0.215025
0.148511

0.087281
0.016293
0.024962
0.022616
0.020227
0.020559
0.017603
0.015021

1.579896
1.501879
3.883977

0.187t 5l
0.023132
o.017928
0.538337
0.185599
0.286068

-0.393079

-2-220501
-6.806017

0.006436
o.543472

-0.595074
-2.578283
-2.735795
- L708164
-2.O1O529

0.285849
-2.333653
-0.556172
0.972309

0.2933t4
-t.194671
-0.335080

1.915t36
-3.61l5l2

0.6958
0.0305
0.0000
0.9949
0.5890
0.5542

0.0126
0.0084

o.0932
0.0493
0.7761

0.0233
0.5803
0.3352
0.77U
0.2373
0.7388
0.0607

0.0007



0.925454
0.901057
0.404760

9.010684
-27.09225
37.9t336
0.000000

0.032393
1.286784

1.245736
1.837321

1.481721

|.670479

Source: Author\ Eftevs 9 Conputatton
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