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Abstract

This study empincally examines the impact of capsal level on the risk taking behaviour of
banks i Pakistan using dynarie panel dawa from the period 2006 0 2015 We use nsky asset
as a measure of risk and capital adequacy ratio as a measure of caputal Jevel of banks We also
expiore the impact of bank other specefic variables namely, bank size, profitabsiny and
interest rate on the risk taking behaviour of banks Dynamie ordmany least square {DOLS)
and GMM are used for estimations We find a significant and positive refabonship between
the bank capnat level and risk taking behavious The short-mun resulis aiso show that changes
in capstai jevel are positinely and sign:ficantly related o nsh taking behaviour in banks The
positive refatsonship beéween the rish and capital suggests that the banks having the capital
level above reguiaton requiremenis tend to mvest more i the nishy assets The empincal
results further suggest that the bank size has a negative mmipact on the risk taking behaviour
and the nterest rale t5 posttively related to rish Oserall our resuits are in fine with the
theories and existing empsrical terature on the risk and capstal

Key words Risk, Capitai, DOLS, GMM
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Chapter 1

Introduction

1.1  Background

In banking litevature, the association between bank captiai and rish tahing has become
an imporant issue since the financiat crisys 2007-2008 One of the causes of financial crisis is
the ovenaluation of assets by the banks Banhks are the fimancial intermediaries and they
mvest the capiaf of depositors to gain the retums  According to the World Banh, a bank 15 1n
crisis when ¢ has the hiquidity and the solvency issue at the same time This siuation conid be
either due to the enternal shocks or because of the faslures of big banks in the system
According to Cannara and Quaghanelio (2009}, in the Ttmancial crisis 2007-2008. many
instituiions were not 1N posiion to recover the lnsses The capital reserves of banks were far
betow the overall debt ratios due f0 mvestments in rishy assets and the cred:f expansion
According to Dajeman et al {2012} financial ¢risis was helpful o recogmze the bank visk
deterruinants One ol the reasons of the high rish was the banks lower capital levels

Therefore, policy mahkers have recommended some sustainable changes io the
prudential regulations (Basel Accords') of banks to enhance the stabihty of financial markets
The purpose of introducing such regulations 15 (o make the financial markets much safer and
to avold such g rishy situation n future These changes atse mnclude the implementation of’
strict capial requirements for the banhs Lee and Hsreh (2013} state that the latest standards
{or the banks are better than the presicus ones as they demand to raise the Capital fevel and

also improse the quality of capnal

"The obrrine of Baset Accord 1998 was swataid, first was 10 make sure that Al the barhs hate dn squal
opportuniiies as weil o the pulung some regirickinns by anerasing mimsmam capitdl requsement, shich were
normaliy & fpsser fevel i man: countnes second objecing was ¢ promole [inarcial stabidey by disiorung
ingentss s for bunk fish @hing behasiour and also by sntroducipg relauvely wimple techmaque o credit oisk § s
ol afi, the harths 1h deseloped sounines adopled the gndelnes Alter few years these were adopled by (3e Astan
banks Patastant hanks are currently following the Bascd # Accord

i
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Basel 11 1s the lafest addibon o the ewsting rules and regulatory controls Thesr
objective s to strengthen the stabidity of financial markets specially the banking tnstitutions
These new rules are not replacing the previous one but are an additwon to the exsstiag Basel |
and Il The centre of attention for Basel 1] 15 to save the banks from situation of * hank run™"
Therelore, diverse reserve sequirements for different accounts are introduced i 5t The major
changes included are increase 1n the ratios of mmimum capital requirements, feverage ranos
and Lquidity ratios More strict requirements of reserves are helpful m rasing the overall
capita levels of banks

The minimum capital requirements were lirst introduced n 199§ The mingnura
capstal requirements clause ewists in the current regulations Purpose of this mandatony
requirement 15 to ensure that the banks are not \nvoived in making investments in hughhy risky
assets The minmmum capilai requirement 15 one of the effective tools, which cnsures that the
hanks are not exposed to the risk of being msolvent According to Dalla and Pellegrina
{2007). the requirements of minsmum capital ¢s not refesvant to Islamic financial institutions as
the imvestments made by Islamrc banks are on the basis of the tangible assets As the deposi
accounts m the islamic banks are PLS {profit and ioss sharing), therefore the chances of
insoivency in these insttutions are less than the conventronal banks (Adebayo and Hassan,
2013 But due to imperfeet morket conditions conceptual theonies are difficult o be
transiated practically Therefore, the imponance of capital requirements st remars same for
conventional banks as well as for the Istamic banks Therefore it needs further empincal
anafysis especially in the countries having the both Conventionai and [slamic banking

systems

A pame aitdaton where the depisitors and imaesiors tend W @he out menes frum the banks The eusiomers

has¢ o more confidence aver the bamks whithur thes i sun ne or mi
)

s



Financai intermed:ation 15 normally the basic function of banks Accordmg 10 Freias
and Rochet (1997), asset transformation” is one of the basic functions of banks Further he
supgests that financial intermedsation, managing risks and resolving hiquadity 1ssues are also
the core functions performed by the banks On the centrast, Diamond and Ragan {2001)
conssder the banks as the backbone of Nnancial markets, as they resolve the higudity sssues of
marhet While Brealcy cf al (1977) explain that on the basis of the market hnowledge. the
banks can act as an mvestor on behaif ol their customers and can generale high returns on
thewr investments

During the msestment procgss, banks try te do the proper evaluation of nshy assets
and asset diversification The banks run their business by coliecting the deposits from the
customers Most of these funds are of short-term 1n nature The invesiment in the long erm
securites of those funds can cause matunty prebiems So i can generate the ¢redit and
hguidity rishs for the banks On the other hand, Adebayo and Hassan {20137 say that the
Iskamtc banks are less exposed o the rish due to contracts based on profit and loss sharing
Thes distribute profits or share losses on the deposits of theswe customers wnstead of prving fin
amount of interest ta thern

There are different views w the theoretical literature of association between rish and
capital These contrastive views are based on the varying capual requsrements The mimmum
capital requsrements became mandatory for the banks in response of bank behaviour i light
of *meral hazard theony™ The mnimuam capital requirements can not degrease the overail
rish undess the assets portioiio s aiso of optimal nature (Kahane, 19773 Other than the striet
the minsimum capiial requirements, banks have to impiement the all other necessary
reguiations {0 avord insoivency and collapse {Karehen and Wallace, 1978) Only the sinogent
capital requirements do not guarantee the stabiliy of banks Koehn and Santormero (1980)

state that the capual requarement 15 not an eflicient measure o resinict the banks l[rom risk

* This 1 the process shore the banks ssue the foans to the bortowers fram Ihs amounts depostied by the
deposstors In this process tie bank 3 actugih cons erting the sl imo the asslly

3



taking activities Instead of implementing the rigid regulatory capital toal. fevels of capital
and the ways of s composition should be :mpraved

In contrast, Furiong and Kecley (1989} suggest that overali r1sh levels in the banks can
be decreased by the increasing the minimum capsial requirements These requiremenis ave an
effective tool m controlhing the credit risk as well Shneves and Dahki (1992} also suppoert the
vtew that the minimum capital requirements can be heipfui for the undercapitaticed banks fo
maintain the adequate capital level However, these have not much strong 1mpact on the
banks having the high capilaf base

According to Goddard et al {2004}, the eacess capual above the regulaiory
requirements can reduce the risk 1n the banks The well capitahized banks are less exposed o
r1sh as they hold higher capstal and insvest it by making optimal asst portfohos By raismg the
capital, the bank can increase s profitability ratios due to the ifower debt and insurance
expenses There 15 puzzie between the capial level and rish and both these important
variables are affecied by the profitabiity ¢ Altunbas et al, 20077 Accordsng to Barth et ai
{2013}, when government directs the banking sector to control the risk then banks in response
mcrease the capitsl buffer and sirengthen the capital level to meet the reguiatory capital
requirements n the competitive environment the assaciation between the rish and capital ts
different as the mimmmum requirements of capital can decrease the lendwng {Opoku et ai,
2016} Therefore, 1n the competitive marhet non bank financial ingtitutions capture the market
by investing :n the projects bearing loss risk Therefore, in presence of this restrction. banks
acteally become mare r1shy

Besides the capital adequacy. bank size, profitabihity. and interest rate are also
umpartant varsahles in determiming the risk takiag behaviour of banks Prefitabiiny is one of
the significant vanabies i explaming the risk taking behaviour of banks therefore. improper
risk management can reduce the profits (Kargt, 20113 Due to the uncoliectibie amounts the

profitability and credit rish have an snverse assocwtion {Berrios, 2013} According io Haq &

E|
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Heaney (2012), larger banks are less eaposed to the credst resk due to the adequate capital
fevels they have 1L.ower interest rates can merease the risk for the banks due to the hipher
mvestments {loannidou ef al . 2015) So the previous hiterature suggests the relationship of
these variables with the risk taking activities of bank

in Pakistan Basel accord was implemented by State Bank of Pakistan for the first tme
n 1997 The capilai regulation is also m hime with the Basel-l Accord The regulation hinked
the bank asset portfolio with the mmimum capital fevel, which has 1o be maintained by the
bank The banks tn Pzhsstan are currently following the Basel Il standard of the capital
adequacy ratio {CAR) against the rish weighted assets (RWA} Banks calculate the rish
weighted assets by using the four risk categories For the Government securities defauit risk s
0%, 20% is mamtained for the low nisk, 50 for the moderate nisk assets and 100% for the
high risk assets such as Joans without secunties In the year 2008, the capital adequacy ratio
was mitiatly 9% which has increased gradually Corrently o hight of Baset il capial
adequacy ratro {CAR) inereased to 16 394 by the end of March 2036

According 10 Shafig and Nasr (2010}, Pakstan banks are evposed to country nsk and

polical nsk due 0 unstable polinical situations along with the other market nishs Therefore
the Pakistan; banks have fo follow the reguiatery requirements and keep hugher reserves
Basel rules play a role i the making the bank(ng msiitutzons more stable and efficient {hazsr
et al. 20427 There are dsfTerent studies’ available on empirical anafysis of relationship
between capital ratos and risks for difterent countries

Due to the financial mnovateons in the under developed capnat markets like Pakislan,
bank’s capstal regulations are likely to have more imponant affect on the risk fn case of
Pakistan. 1t not an easy tash to analysc the associaiion among the risk and capital levels and

this empirical questron deserve attention There are studies avasdable on risk management

Kahane 1977: {Shrievesd Dahl 1992) flacques & MNagre, 1997) (Bom 1999y (Clacssens ef al 20003,
(Rume 20088 {Asinbag et ad, MIG7 thannotta et af 20075 {Apusmuan ol 2] 20} ¢Lee & Hueh, 20131 tharm
et 2014

]



practices hihe, Ahmed et al (2011} have vsed the data of conventional banks of Pakistan €o
anahvse the risk management In mast recent study by Ashral et al {20168} mnvestigated the
association among the capial and nsh They used the panel data set (br the year 2005 1o 2012
of Pakistans banks They found that strengent risk based capital requirements haye reduced the
overal] portfolio nisk n the Paksstani banks

Previous research that examined the assocwation ameng the capstal and risk has mosth
analyzed the banking sy stems of deseloped countries One of the rationales of imuted studies
regarding developing countrses s the late adoption of Bascl reguiations Therefore, due o
hmrauons of data on the nisk and capital a very few studies are asailabic in case of
developmp couniries As Pakistan s also one of the developing countries, so not such
particular studies avasisble investigating the affects of capsal and profitabihity on the risk
taking behaviour Hence, the connection between the capital jevel and rish tahmg behaviour
of banks stays statistically unresolved (n case of Pakistan Therelore, st needs further studies

to examine the association among the capstal and nish of banks

1.2 Research Gap

Due to international banking crysis in the financiai markets. the association among the rish.,
bank capital level and profitabibty has been subject to research for many sears Ewisting
literature on association among bank capial and cisk have mostly concentrated on bankmp
sectors of Europe and Amernica Related to developing countries, we found very inmited
studies that have explained the relationship between the underby g varables The reason s
late adoption of the Basel gmdehnes and data mitations 1n these countries Next, the exssting
hterature® on bank:ng sector ol Pakistan 15 not providing any clear esvidence of association
hetween the rish and capital Most of the previous studies related to Pakistan banhing secior

have mainly concentrated an the nsk management and profilabsisy, measures

* o and basabs (2002) and Cheurs ot al $2002) are the les studios availabic on the des eivpire weuniews  Those
kave assessed v relatiorship hens een the fending behas squr and Lapisal roquizements o banks

* The priy study avaslable on the basking scctor f Pakistan 15 by Ashrai et al (20165 insestigang the
agsirczation berween he msk and capital

6



To the best of cur hnowledge no prior studies avaslable on mixed banking system of
Paksstan mvestipaiing the shorl-run as well as fong-run relationship between risk and capital
Therefore, first this study coninbutes to the exasting iterature by conducting a research on the
banking sector of one of the developing countries Secondfy. it 1s an addition toy the previous
Iterature on the banhing sector of Pakistan We eaamine the relaiionship between capytal
ievel and nisk taking behaviour of mmwed banking system of Pakistan Maoreover, we aimed o
check the impact of bank’s size. profiiabihty and interest/Fipancing rate on the risk taking

behaviour

1.3 Ohjectives of the study
The study has the following objechives
I To investsgate the long-run relationship between capital leve] and risky assets of
banks 1n Pahistan
2 To explore the short-run relat:onship between capaal tevel and risky assets ol banks
tn Pakistan
3 To ¢heck the tmpact of bank sizc and profitabibity on the risk taking behaviour of

banks

1.4 Rescarch questions of the study
The study addresses the following research questions
1 is there any significant relationship berween the capital level and risk taking

behaviour of banks in the long run?

[ ]

Is there any sigmficant relationship between the capital level and rish lLahing
behaviour of banks 1n the short run”

3 Isthere any sign:ifieant relationship bebween the size and risk of banks”

4 Is there amy sign:ficant assaciation between the profitabihiny and nisk?

5 Isthere any significant relationship berween the snierest rate and bank risk”

e |
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1.6

Significance of the Study
This study contributes 1o the custing bterature by finding the shon-ruo as well as the
lang-run association among the bank capsta level and risk of banks 0 Pakistan Most of
prior studies investigating the :mpact of capital on risk have focused on the developed
countries banks A very rare proporticn of the exsting hterature has examined the
relationship between rish taking behaviour and capital, using the data of banks n
deveioping countries Therefore, for efficient portfolio and risk management, 1t 15 vital to
mvestigate the assoceaiton among the capial level and risk taking behaviour of hanks
The resuits of the study may heip regulatony authonties to set the better capital
requirements and smprove asset quakity of banhs The results may assist the banh
managers to mamtan adequate capital level and make berter portfolio decisions while
making mvestments Most smportantly, these findings can heip the customers and
myestors to select the better financsal intermediaries for their deposits and invesiments
Bank capral evels and its nish faking behaviours can reflect the preferences af barks
Therefore, the investors can deposit and invest their funds :n hanks having the

appropnate captlal fescls and optimal asset portfolios

Organization of the Study

This study consists of five chaplers Chapter | describes mtroduction. purpose of the study,

research questions and the research gap on the basis of previaus literature an the risk ahing

behaviour and caprtal adequacy Next it expiams that how this studs conieibutes 1o existing

Iiterature At the end # shows the scheme of study

The second chapter of this study consists of enitical anaivsis ol the previous hterature on the

risk tmking behaviour and capmal Particularly, the resulls of the theoretical and empirical

evisting studies on risk and capital are discussed in detasis in thus chapter At the end, this

chapier aiso presents the findings of hterawure refaied 1o other variables fhe bank size, rale

and profitahility



The chapter three comprises the methodology and empirical model for investigating the
assoctation between the capital adequacy and risk taking behaviour in banks In addition, first
this chapter displays the dynamic OLS model for long-run statistical analysis and next 1t
shows the VECM model to test the short run dynanucs of variables Further the estimation
technique that we have used to estimate the short run model i1s also described Finally, the
chapter provides the details of data, its sources and variable

Chapter 4 provides the results of empirical models Particularly, first the chapter discuses the
results of summary statistics and co-integration test Then the chapter provides the results of
dynamic OLS model implemented to understand the long-run association among variables
Nent the results of VECM model are discussed in details Finally the chapter gives the results
of post-estimation test, applied 1o check the validity of estimates

Chapter 5 of the study concludes bachground of dissertation and conclusions Next, this
chapter provides the policy recommendations and economic justifications of the empirical
results Al the end, limitations of the study and directions for future are discussed in the

chapter



Chapter 2

Literature Review

2.1 Theoretical Background

Capuita! requirements are an essential part of the banking ropulations The regulators have
been making efforts to set “appropriate levels of capital for long time During the 1970s, the
American regulatoss used different formulas o calcuiate the minimum copstai reguirements
for different assets After varsous amendments, they introduced explicit captal raties in 128}
at {ast Due to the heteropeneities of rishs n managmg assets portfolios of banks, the
regulators of differcnt nations were agreed ot Basel Accord

The current theoretical terature on mantaming the mimmuorn capstal les el against the rish
15 based on the “moral hazard theon”™ This can encowrage the banks to make the risks
investrents for high retums without dikigent checking Managers behieve that the insurance
on the depossis can protect the banks from msolvency and they continue to take too much
risk  Therefore, 1o offset these risk ipducemenis from the banks, minimum capital
requirements are ifroduced On the basis of mynsmum camtal requirements and risk, the
theoretical Literature 1s divided into different categories According to variouws studies, capital
reqoirements cleatly are able to stambze the banks {Keely and Furlong, 1990. Berger et &,
1995, Gorion & Winton, 2000) In contrast, some studies suggest that capial requiremenis
can rmake them much niskser than they would be withont such requirements (Koehn and
Santomero, 1980, Bium, 1999)

According to Kahane (1977}, there s a role of capual constrained assets portfislios i

the banlung HMis studs ewpilaing that if bank managers are risk averse, then the there is

probability that the regulations can have effective role in reducing the rish 1 15 imponant that

* It states that an insiluunn of group ke pad tn risky actstios on the buws thal othes imslituzon of group ée g
nsurgnge companies) wall compenxate i cane of loss The guaramtess of anv Linrd party #p@inst unexpecied
fonyes cab mohy aie the managess to tahe excess risk

10



the asset portfolio must be equally regufanzed. so that to gan the nesufts of effectiveness of
capial regulations Only capital regulation s not an effectine ool 1o reduce the risks in banks
unti} the asset composition of banks also not regularized

Koehn and Santomero (1980} suggest that banks that are not much risk averse wiil
choose riskier agsets They have demonstraled that the aptimal asset ponfokio is necessan for
effectiveness of regulaton capital restrictions More strict reguiatory requirements can affest
the financial instizutzons in 3 way by making st less or mare safe Both of the abose conclude
that the capital and asset reguiations are necessary They (urther expiained that capital and
asset porfoi:o must be reguiarized separately and must not be discontmmued via ratio
constraints

Alfnend {1988} describes that the adoption of international capital standard under the
Basle accord reduces the deficiencees in measurement of capital adequacy ratio that have
emerged 1 the 1980s However, miernational banking regulators shoufd contribute more to a
stable tnteynational banking system and help to nmnimize campetitive mequalbiies among
banks The ymperlection in mummum regulatony 1s that 1f 1y not good enough 1o exphcitly
remove the rish Se st resulted 10 insofvement of the banks in taking high rishs His study
further expiams that regulators also shouid tahe account of all the nsks fo which banking
mstitutions are exposed Specsifically there could be the hquidits, management. funding, and
porifoiio quaiity rishs

Furiong and Keeley {1989} explain that the risk in the banks can be mimmized by

implementing the strict capetal requirernents They are of view that most of the himes bank
prefer 1o raise their capnal fevel by acquirmg the loans and mstead of retrming deposits or
securities in this way, banks i to increase their asseis and also take the :nsurance subsids
Therefore, the stringent reguiatory requirements can decrease the lesef of rish

Marshail and Prescott {2001) state that most of the times bank choose portiohiao rish

with having excess capstal They select the costls screening to determine the panfohe return

It



The higher capital fevels give incentives fo banks to seiect suboptimal higher lesel of rishy
assets Their study on the bank capsal reguiations and rish explams that the captta
requirements are an effectine fool to nunimize the defaull probabilwy and portfoho rish
Hosever without the statg-contingents penalties, it is not possible o sel optimal capital
reguiations
in conlrast, Barth ¢t al (2004} explore the gffects of regulatory capital on the overall nsh
taking behaviour of banks They conclude that, the major ¢auses of banking crisis are, the
huge mvestments i the properly and aiso the proprietorship of bank with other then the
professional mstitutions In addstion, they find that the bank private supervision 15 much better
opion {0 restnet bank stead of ynmposimg restrict capital reguiations on the banking sector
However, they do not explain whether the bank nish-taking activates changes in accordance
with the vanations 1n capital restrictions
Vanhouse (2007} descrsbes that the capital requirements alone do not guarantee the
soundness of the banks Ta some Jevel these restrictions can discausage the managers o
mvesting i the nisky assets, bul not eliminating the risk completely Therefore, the theoretscal
hiterature conciudes that the compulsory reguiation of the CAR pressurize banks with capital

below the required. to mcrease the capiial level

2.2 Empirical Evidence on Association between Capital and Risk

Retationship between the capsal level and bank sk is one of the central fopics mn the
banking sector as « has the potential implications for regufatory polictes Normally there 1s
assumption that the impact of capital regulation on the banking sector has homogenecus
impact Due to heterogeneity of the countries and banks that assumption may be questioned”

The ympact of capital reguiation may vary across different countries due that country own

* According 10 the Buapy and Gron {20NiH} the wapial fevel has sigmfivani impdit on the lewer fuvel apuial
banks bui nut on the others They repont thal neglecing the hererupensits 1actor i wsiimating bank #isk taking
behas sour can Lause snconsisten; rescizs Banks in the diferent < ountries are <aposed 1o the different nshs due to
heterogencous factors, therciore the resulis of associelion betveen the capstal fesel and sish are differens
different couninies (Peiis er el 20103

12



specific economuc vanables When we comprehensively anahy se the previous hiterature on this
issue, several studies show that an increase in capnai can also enhance the rish of banks,
{Bium. 1999, Shreves and Dahl, 1992, Jokipidi and Milne, 2011} Whereas, some of the
studtes show that the increase m caputal can reduce the risk in the bapks For instance, Xonishy
and Yasuda ¢{2004), Rime {2001} and Tan et al {2008) have found a negative nssoctation

between capital and risk

2.3 Empirical Evidence of Negative Association between Risk and CAR
f€ increase i the capilal mquirements reduces the risk taking activities ai banks then theee

1s pepstive Or inverse association between the rish and capital The inverse assectation
between these variables describes that capial requirements are one of the effective tool for
maintaining the financial stabshity 1n banks There are vanous studies avasable finding
negative or inverse association between the capital and sk

in this connection. Dothan and Wiiliams {1980} tested the effects of more strict capsat
controls on the behaviour of bankhs They tried 10 explore the refatianship between banhks
msclvency and the public regulatsion The banks selected by them were insured by the popuiar
msutance companies of America B using the siniple state preference model they reported
that «f there is an tncrease in the regulatory capial of the banks, then there 15 decrease in asset
porifolie rish  Theyr study further expluned that the momtoring of bank Joans 5 sen
tmporiant as they may be insobved i making very risky portfolios

Brewer and Lee {1986) have worked on an 1ssue that how the fingngial markest 1s inter-
tinked with nsk taken by the banks They used the dala set of 44 American banks and holding
companies from 1948 o 1978 They concluded that higher ievels of capual can motiate the
management of banks to nvest less in rishy assets, and augmented an imerse association
between the risk and capital fevels They further explamed that banks mvest in risky assets o
gain high profits However. the siringent capstal repulations are helpful 10 control the hanks

from taking high risk



Simularly, Karels et al {1989} mvestigated refationship between risk and capital by
using the unsystematic and syvsiematic nsk as provies for nsh A quanterly data of 24
American banhs over the period 1977-1984 15 used and estimation was camed on by using the
CAPM and correlation Therr emmrical findings sugpest that [or each ol thiny quariers, the
results supgesied the negatine correlation between the unsssiemanc rish coefficients and
levels of capital Further they founded a negative comrefation among the total risk and CAR,
which depict an nverse associathion between them Moreover, mied signs have been
ahseryved between the coefficsents of capital and sy stematic rish

Jacques and Nigro {1997) estimated the refatonship between banhk profitabiliy and
rish by using data of 2270 US banks with isme span 1990-1991 They concluded that with the
tncrease In Mmmumum capial requirements, the capital ratos of banhks also become higher
The higher CAR of the banks reduced the overall rish for banks Therelore, thewr results
supported the view that siesct capital requsrements are one of the efficsent toois in making the
commgrcal banks much sefer for deposstors

Furthermore. Safas and Saurina (2003} have examined the resuits of reguiaton
requrements on the credet rish They used the sample of 21 commercial banks 1n Spain for the
tme span 1968 to 1998 By applying stmple OLS they found that the increased capital ievels
have aegative effecis on bank credst rish takings They further explaned that the concerns
repardmg the credit sk must be resolved So there 1s a need to strengthen the capial
regulanon ia avoid rish

Ta determine the rish factors, Kemish: and Yasuda (2004) empirically examined the
len vears data of commercial banks 1n Japan Bs appiyvmg the repression model, they
cancluded that CAR can be eilective i munsmizing the rish in banks They alse found that the
awnership structure have also an 1mpact on the rish Stabihity of share holders, having the
ownership of banks has alsc negatise smpact on the rish So they alsa showed a ncpative

assaciahion between the rish and minimum capital requirements
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Hussan and Hassan (2003} have empirically examined the data of larpe commercial
banks in the eieven developing countries They found the inverse association befween capital
and risk Further they explamned that the mnoimum capital requirements have capability ta
decrease the overal! risk tn banks In their study they also analvzed the assotiation between
the bank capnal and financial development and suggested a negative relationship It was also
expiamed hy them that new sources of capital can reduce the credst 1isk

Gonzalez {2005) examined the robusi rmpact of reguiaton capial on risk in thinty s
developed countries They arpued that, higher regulatory capstat reduce bank chaster vaiues
and decrease the overall nsh 1 banks So they reported that the relation between the risky
assets and capital leveis i1s negative He further examined the reiationship between the
satabdity of banks and regulatory capital and also found that they are also negatively
correlaled

Sihva (2007} has also argued that siurict capua! regulation can reduce the investment by
bunks in risky assets The data used by lim was serminal and mode! developed by Blom
(1999} was used o examine the ink between rish and capital According (o his findings, risk
¢an be reduced hy increase s the capital requrements His study further suggesied that
Monoring and supervision could be an effective (0nf to reduce rish and to implement capital
repukations

im another studv, Zhang {2008} examined the effect of repulatory capital on the rish by
ustng the data of {2 Chinese Commercial banks including the 3 govermment hanks for the
period 2004 to 2006 By using the dynamic methodelogy they found a negatnve association
between the changes in capital requirements and change in risk behaviours The regulatory
clause of mintmum CAR msists on bank to raise thesr capital levels at least according to the
regulatory reqinrements However, strict capital requirements have not a noticeable control

over the risk of banks
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Agusman et al {2008} conducted a study to chech the nature ol association between
the nsh and capital among the Assan banks They have 1aken |0 vears panc] data of these
banks They used the raio of equity capital to measure the capital levels and nsk by taking
the variance of return rattos Thew empicieal results depicted a non-hinear relationship
between capital and risk ey el of Asian banks, but not statistscaily signsficant

Aporak: et al {1011} ewplored the wmpact of the regulatery requirements on the bank
rishy assets They used the data of eastem and central European banking sector for the pertod
1998 10 2005 Based on studsy findings they cancluded that increase in the capital requirement
can reduce the overail risk They found a negative relowonship between the underlying
variables They further explained that himited capial requirements can strongly resirict the
risk and also decrease the non performing fvans Their study also siated that the market power
of barks s aiso an important determmant of rssk takhiny

Kiomp and De Haan (2017} carried out a siudy on the banks of member ecuntries of
OECLD They vsed the 0 years data to examine {he association between the repulatory capital
and risk Their study showed that high ratio capital requstements can constratn the banks from
taking high resh However, impact 15 not much sigmificant for low capiiaiized banks Further
they suggest that bank size s positn ely refated ta both capital and nisk

In simiar mes, Hag and Heaney (2012} used the data of European banks o
mvestignie the determinants of bank risk The data sample of 117 banks was faken for the
period 1996 to 2010 Their results showed the negatrve association between the CAR and the
credst risk They further explained that regulatory capital 15 one of the potential indicators \n
determuming the risk They supgested that if banks are pressurized to rasse therr capital fevel
then the unsy stematic risk may also goes up for the bank

Tan and Floros {2013} analszed the sample of Chinese banks to examine the
association between the risky assets and capifal tevel They used the data of commerctal

bartks for the pened 2003 to 2009 Ther lindings supgested that the CAR s negatrvely and
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stpnificantfy related to the bank risk taking behaviours i was also esplained that the bank
with higher hquidity prefer to maintain higher capital fevel As they prefer o keep higher
capiat levels, therefore they are not mvolved in making myestments m the higher risky
assels or nisky portfehios

Bouhent &t al (2014) carreed cut a study on the European banks from the year 20005
to 2011 to analyse the impact of reguiatory requirements ¢n the prohits and bank risk They
conciuded that the mummum CAR requirements can decrease the risk i banks Further they
also found a negative association between the strict regulation and profit Momcover, they
explamed that these requirements can increase the profitability and boost the performance
af banhing sector of Europe

Lee at ai (2015} studsed the impact of mmimum capital requirements on the rish the
nisk tahing behaviour A sample of 171 Chinese commerciai banks for the year 1397 w
2011 s selected for estimations They found that capual s sigmfigantly and negatively
associated with the nsh tahing actsities of banks They further expiained that after jowning
the WTO sn 2001, bank capita! ievel has noieworthy aflects on the hank risk tahing
behavicur and profitabiity in Chinese banking sector The affect of caprtal Jeve! on the rish
taking is difTerent for smali and Yarge banks due to different varables used 1o the banhing
industry

Ben Seima et ai {2016) anaiysed the dat of 30 commercial banks of MENA region
for the perod 2002 to 2009 They concluded that risky asscis and capital adequacy rafios
are signilicantiy and negatively associated to each vther Purther, they separately tested the
samples of CBs and IBs to examine the association beiween capitai and risk However the
results also showed negative relatsonship between the underlying variables for the separate

sample as weil They also tested the effect of ownership struciure on the bank rish tabing
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231 Empirical Proof of Positive Association between CAR and Risk

In contrast, previous lterature also shows a positive assocration between the
minimum capital requiremeats and rish The positive assocmtion (5 0 accordance with the
moral hazard theory where manages take risk on the basss of miss-priced snsurance The other
reason behmi this direct association s the fow returm on investments in presence of such
resiricrions  As these requirements pui pressure on the banks (o fimit their imvestments,
therefore, the baunks tend to rearrange their portiohos and myest s the risky assets We
discuss the previous [serature in deiails, showeng the positive assoclahion between rish and
capital

To explore the association betwecn the mimmum capital requircments and sk Laking
behaviour, Shrieves and Dahl (1092} selected the American banks Thesr resuits suggested
that risk taking behaviour of banks varies with the capial leveis They found a sigmificant and
positive associatvon between the capital and risk The banks invest more 1o the risky assets as
there 15 an increase m the required capital Due 1o restrictions, banks have limsted options to
invest therefore they tend to mcrease the investments in the risk bearing assets

Aftunbas & al (2007} mveshigated the association between the risk and capstai They
used the dataset of 15 banks for the year 1992 to 2000 from Curopean couniries Ther resulls
suggested that capital levels and nisky assets have the positive assoclation Moreover, the
frqusdity ravo has the direct association with the risk The refationship between the bank size
and rish was also found posiine Turther they suggested that the incompetent banks heep the
capital fevel high but also make not many mvestments in the rishy portfolios Ther study afso
related the capital and risk of banks with industry and found that financially sirong industry
¢an have positive influence on the risk and capital levely of banks Finallsy, they conciuded
that the affects ol capial on risk 15 different among the banks on the basis of functions of
banks and behaviour of managers Therefore, the resuits of thus relationship were different for

the commercial, saving and co-operaine banks
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Shim {2010} conducted the research on Amencan figanoial institutions (0 examine the
association between the regulatory caprtal, profitabiisty and risk He used ISLS techmque to
estimate his empiical mode! with time span from {993 (0 2004 He conciuded a strong
posifive relationship between the capital and bank profilabiisty by taking the retum on assets
ratio {o measure the profit Turther, the risk has also the positeve assoceation with capial

In simiar {imes, Lee and Hsesh {2013) have taken the data of Asian banks to expiore
the stavsiical relationship between the rish and capital by using the GMM techmgque Thes
concluded that sk tahing behaviour of banks has the direct relationship with the capnal
They justify that higher level of capital wali fead 1o enhance the profits of banks They funber
suggested that profitabidsty and rish can affect the prafit on the basis ol [unctions of banks
The impact of capital varses n the banking systems of dsfferent countries on the basis of thew
income feveis as well

By using the sample of banks of QOIC countnies, Karnm et ai {2014) bave confirmed
the positive association between the nisk takmmg behaviour and capnal leseis These
countrees have the mined hanhing and therefore they estimated the data of both type of
banks separatels Ther resufts suggested that with the increase im the capital, the
conventional banks tend to make investments in isky assets The resuls of association
benween the capital and nsh are alse same (or the I1Bs as well for the CMs means thes glso

take more nsh when they hase surplus capnal

2.4 Mixed Findings
Some of previous literature on risk and capital has alse concluded that the capuaf has no
specific eflects on the nsh of banks Feuw studies are of view that there 1S no sigmficant
refationsbip between these sarables whife some of these exisung studies concluded mived
resuils for banks in different regrons due 1o the other specific vamables and sarious rishs
Sheldon {1996} used the nformation of eleven G-10 counires 10 chech the smpact

of capstal on r1sh By using the option-pricing model he found that the due o mcrease ¢n the
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regulatony capital, banks portfol:o was unchanged These results also showed that the
regulatory and non reguliatory influences were not there to controd rish in making assels
partfolios Further he expiamed that the countrv wise the regulatory capital bave different
effects on the risk and it also varies due to different proxtes nsed by researchers
Aggarwal and Jacques 19983 have showed the divesse results :n determinmg binl hetween
the capital lesel and rish They used the data of 2552 Amencan msured baoks from persod
1990 o 1993 to determine effects of the “PCA®" standards on the porifolyo risk and capnai
level They agreed that they findings do not assure the strong association between rish and
capital 1t 15 not necessary that the risk taking attitude of the bankng industry would reiate to
the capital ali over the banks m worid
Rime {1001) tested the relationship between the rish and capital by using the data of
Swiss banks He showed that when the threshold bimit of capnal requiremenis 15 adjusted.
then the banks trv to snerease thewr capital fevels However, his empincal results showed that
there is no significant relationship among the visk level and capital Further, he suggested that
the posutive refationship betseen the risk and capital level 1s not prejudiced by the mimimum
capital requiremeat clause The increase m the level s rish snfluenced by the bank manager
personal decisions Therefore, the association between nsk 1aking behayiour and capstal level

is not providing ans ciear evidence

1.5 Empirical Literature on Association between Risk and Size

The size af banks shows their abiliy 1o take pisks Big banks have normally the preater
reserves und capital levels They also have the tendency o bear the losses i results af the
mvestments made tn the rishy portfolios In conirast the smaller banks are not well capnakized
but they nosmally nvest fess m the rishy assets Therefore due o fess rishy mvestments, they
are iess exposed to rish However “toa big to fail ™ theory argues that the 1n case of fadure,

jarge bank have noteworthy affects on ail financial markets They also can mvest more in the
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risky assets, as they are feveraged by the insurance companies and also state can support them
in crisis Therefore, the bank size can have the positive ar negative smpact on the risk taking
behavioue of banks Here we discuss some previous studies on the association of banks size
with the risk

Jacques and Nigro {1997} examined the ¢ffect ol sze on the bank risk by using the
data of U $ banks of period 19901991 Their resubts suggested that the size affects the bank
mvestments i rishy assets postively and significantly Large banks are more mvolyed i
taking rishs fo gain the higher returns Aggarwal and Jacques (1998} have found that bank
size has negative impact on the caputal level Furiber, bank ssze and risk taking activities are
negatively and significantly associated The ympact of PCA was also ubserved by them on the
Amerscan banks

Rime (2001} deseribed that due 1o the relationship with the investment opportundies,
equity capital and rish diversification, risk 1g significantly reinted to size of bank He
explamed that {arger banks take fow risk as compared to smailer banks So his study also
confirmed that nsk takig activities aze negatively hinked to banhk size lannotta et al {2007}
conciusions were in support of theory “toe big to far™ and found positive assaciation between
the bank size and nish tahang acfivities They argued that the big banks invest more in the
risky assets to gain high retums, therefore nish of foss s also high for them Larger banhs take
hsgh risks and smaller banks have fewer incentives for snvesiing i risky assets {{arcra-Marco
and Robies-Fernandez, 2008) They were anafyzing the daia of saving and commerciai banks
of Spatn for the period of 1993 to 2000

Van Roy (2008} carried out a study on the commercial banks of G-10 countries te

investipate the relationship between size and the capital of banks Thesr results suggested that
size is positively and significant!y reated to the risk of the banks The market disciphine has a
vital role m the hanking Jndustny  He further explained that bank size s negatively associated

to the capital requirements Zhang {2008) hos also found a positive relationship besween the
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bank size and rish by using the data of Chinese banks He explamed that the large banks have
tendency to tnvest mare in the rishy assets Lagven and Levine (2009} have examined the data
of 270 lasgest banks n 48 countnies They wére of the view that bank size 1s pesiovely refated
(o the rish
Znbt & Boujeibene (2011} examined the affects of macro and micro economic
variables on the nisk by for the period 1995 to 2008 They used the data of Tunisian banks and
found that s1ze 1s also one af the determsnants of risk m banks They documented that size and
rish are negatively and significantly associated Abdelaziz et al {2012) have investigated the
associntion between size and rish by using the data of Tunisian banhks for the period 1980 10
2010 They reparted that the ssze and rishy assets are significantly and negatis ely associated
They explamed (urther that most of the macro variabies have negative 1mpact on the bank
credit risk
Afzal and Mirza (2012} investgated the relationship between the hank size, risk and
dsversification by using the data of Pakistanr banks for the period 2004 10 2009 They reponted
that althaugh the farpe banks mnvest in the highly nisky assets but they also have the ability w
diversify Therefore, they reported that the bank size 15 positively related to the sk Beltraiu
and Stulz {2042} carried out study on the 164 large banks in the world for the peniod of 2007-
2008 Financial Turmotl They concluded that the fish and bank size are pegatively related
However, their resuits were not statistically sigmificant due fo the smal} cross sections Hagé&
Heaney (2012) investigated the determinants of rish by using the miormation of commerc:ai
banks in Europe They showed a posittve correlation between the total risk and bank size
Hewever, their results sugpested an inverse association of bank size with the nsh taking
actiyaiees
Laeven et al (2015) concluded that the risk s directly proportional io the bank size and
Insersely proportional 10 capital lesel of banks In a most recent study by Ben S¢lma et al

{2016} used the sub semple of islamic and conventional banks o check the effect of bank size
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on the sk They found that bank size s negatively related @ the risk However. the results of

this relatiouship were not significant
2.6 Review of Previous Literature on Association between Risk and Interest

Rate

According to Deiss and Kouretas (2011}, the snterest/financing rate has the capabiity to
mncrease the risk taking behaviour of banks [n the mid 20005, due to low interest rates there
was ncrease in the bank fevel of rish The reason 5s that dee to low interest rates, there 1s
reduction 1n the profit margins and bartks snvest in highly rishs agsets o gam high returns So
i can be observed clearly that, the banks react in the low interest environment hy softeming
the {end:ng standards and thus investing in risky asscts

Previous studies on {ke empirical anatysis of association between the risk and mtercst rate
are imied Most of the exssting hierature exhibits that interest rate and the risk are negatively
refated Like, Rajan {2006} tested the association among tnterest rate and nish of banks and
suggested the negative association between them He argued that nominal mlerest raie s
normally coupled with a decrease i the margins So it pressunzes the banh s o invest (0 mone
risky assels Keeley 19903 have also argued that the interest rate s negatively asscciated with
the nish

MoNamarn and Bromiley {199%) found a positive association between the financmg rate
and risk Thev further explained that mceease n the interest rate can mcrease the overail nsh
of bank Delis and Brissimis {2010} tested the affects of monetary policy on the banks risk
and performance Thes used the data of American and Eurc Arca banks Therr findmgs
suggest that different banks response varies due to change in the financimg rate policies

Defss and Kouretas {2011) concluded that risk tabing and terest rate are nversely

proporional to each other They further argued that lower uwerest rate can reduce the
volatsiny and margms of rate So this can motivale banks to search for more rishy products

foanmidou et al (2013} examined the low rate policy m Bolivia and found that lower rate

23



policy can encourage the banks to grant loans to borrowers with poor ¢redst history and low
rating They also found a negative relationship between the nish and interest rates $o the
cverall results of previous Literature on association among financing/interest rate and risk

shaws a negative relationship

2,7  Review of Literature on Association between Risk and Profitability

It is basic standard rnfe of finance that high risk generate the huigh returns Normally, this
rute of rish and return 15 imphied on eserywhere mrespecine of any field or industny  in
banking sector the relationship between the risk and return depends upon the type of banking
business Most of the inyestment banks take high risk and hase high chances of loss As thewr
main busimess js financial intermedsatzon and making investments on behaif of cusiomers
Empinicaily we found many studies having positive relationsh:p between the riskh and ceturn
(Fisher and Hall, 1969, Boahene et al. 2012) On the other hand various studies have
represented the contrary view as well

fegers (1991} explained that there s significant and negaiive association among the rish
and return Milier & Noulas {1997) also showed a negatise assocrt:on among the profitabiiay
and r1sk by using the data of Amerwan banks McNamara and Brommiley {1999 concluded
that risk and return are negatinely related Godlesssh (20033 examined the association among
the profitabsisty and rish by using the data of dilferent banks The resulis of studs also
suggested a negative associasion between the nisk and peofitabilits So the findings regarding
ish and return also remained snconclusiye in the previous fiterature

Kargr (2011} analyzed the asscciation between banks profif and the rish by wsing the data
of Nigerian banks His findings concluded an inverse and significant assocation between the
overall profits of banks and the nsh Improper rish management has the direct assecmation
with the ioan loss provisions which can reduce the proiits This study [urther explained that
iending annude of banks must be assessed and securities markes (0 be sirengthened to stable

the prof:t ratios of banks



Boahene ef al {2012} analyzed the association between the prafitabdity and risk They used
the data ¢f banks in Ghana lor the penod 2005 o 20M19 Their results suggested a positive and
significant association betweeen the risk taking behaviour and profits of banks So thesr study
supported the hypothesis that hsgh nsk can generate the higher returns They further explained
that bank debt capital, bank growth and bank size mfluence the bank profitabsiity posaively
and significantly

Bermios {2013) tested the connection between the profiabidity and credd fisk by using the
data of banks in the Unszed States He conciuded that the higher risk c¢an condense the
profitability due fo the greater uncoliectiblie amounts it is lurther explained that the negative
assooiation among the credit risk and capital level shows that the higher credit nisks are
associated with higher debis Moreover, the prudent regulations can cause to mcrease the net
mterest margin for banks

In recent study, Tan et al {2016} have fesied the association between the profit levels and
risk of banks They used the data of Chinese banks for the sear 2003 to 2013 They foond a
negative and significant assaciation berween the credit rish and bank overali rish They further
documented that bank profits has significant association with the risk of banks Banks haxs the
tendency to raise their profits by makmg mvestments 1n the high risky assets

We conclude that the presious theoretical and empnical Iiterature on this issue shows the
mied findings Next, most of the empirical fiterature has conceatrated on the banking sectors
of developing countries Therefore, on the basis of previous hterafure the purpase of our study
15 twofold First, we chech the association among nish and capatal Jevel in banking sector of
Pakistan, which s one of the developing couniries  Neat we also examine the :impact of bank

size and profitabrlity on the risk taking behaviour of these banks



2.1: Summary of Literature on Associanon befween Risk and Capstal

Auther{Year) Period Countries Model/Methodology Findings
Hussam and 2000-2004 11 Developing  Symuitaneous Their findings showed
Hassan{2005} countries equation an ifiverse {negafve)
assuosatlon among nsh
and captial
Alrunbas et 1002.2000 15 banks of Panel model Positive reiguonstup
al (2007} European among risk and capital 1s
countries found
Lhang (2008) 2004-2006 12 Chinese Drvnamic panei The study showed a
commercyal methedoiogy negative smpact of
banks meluding capital fevel on nsk
1 state owned raking behaviours
Agorakr et al [998.2005 Easteren and Dynam:c panei Their results showed a
(2011) central moded negative relationship
European banks berween the risk and
capiint fevel
Frcis and 1996-2007 254 England's  Fiaed panel They found that capital
Osborne{2012} commercial methodolomy is positively related 10
banks rish taking behaviour
Lee and 19942008 2176 banksof  Two-step GMM Derect retationship
Fise:h(2013) 42 Asian batween the sk and
countries capital was found
Karim et 1099.2009 1B6 commesciai Pooled EGLS Disrect refalionship
af {2014 and 50iBs between the capital and

26



Lee at

al (2015)

Ben Selma et

al (2016)

1972011

2000-2009

inOIC counises

174 Chenese Dynamwe GMM
commercial

banhks

15 conventsonai  GLS,Random effect
and 15 isiamic  and GMM

banhks

rish was found in
commercial as well as 1n
Isiamic banks

Mived resuits were
found between the
capital and rish on the
basss of different
varables used

Empirical resulis showed
muned resulis of
assneiason belween rish

and capstal




Chapter 3

Data and Methodology

3,1 Introduction

We show the estomatian techrques and empirical mode) {oe estmations i this chapter In
particular, Fyrst of all the co-intepration relatonship among dependent and independent
variables 1s tested Once co miegration relationship s established. then we use Tiynamic OLS
{DOLSY to explain the long-run dvnamics of mode! Finally we preseni the Vector error
correcison { YECM} model and esfimate 11 through GMM estymators fo test the short-run
relationship and causalih, between them This chapter also provides the explanation of data

and definitions of sanables
3.2  Specification of Empirical Model and Technique

3.2.1 Panel Unit Root Test

In estrmation of panel data, the first step s to chech whether the data is stattonary o not It
15 necessany tor slaianarity of serwes that the mean, yarince and co-variance of series must not
be dependent of time In contrast, if the varance ¢o-vanance of sevies 15 changing with the
time period then the seses s not statiomany  Linst root tests are the used 1o test the staionanity,
formally Pane! unit root tests are different from the unit root tests used for a single scries
Most af the pane] unit coot iests have the nulf hypothesss that there 15 unit root Hadr, LLC

and Breitung tests also presume the noil hypothesis of existence of unit roct in series By
following the gencral unit root process 2 s same in all the cross-sections Exclusive of

Hadri test, both of remaimng two tests foliow the null hypothesis of anst root For the tes

with normai process of unet roor, basic ADF specificanon 1s
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Here the cross sections are vepreseated through Z=L2 . N for the time penods
t=L2 .....T and any of the trends and exogencus variables used in the model are
represented by X, Any of the fixed or individoal trend elfects f there, are also inciuded in 1
While the emmurs £, are presumed to be separate and alsa yndependent Here we assume a
common 612,0“1{;;; are the antoregressive coefficients) But diiferent lags are nilowed for

the vanous terms, o, differ for all cross-sections We can write the null hypothesis for test as

H a<l

“There 15 unmil root” under the nuil hypothesss while altermative hypothesis assumes that

there 15 mo unit root

3.2.2 Panel Co-tntegration Test

To mdscaie the log-run assncsation between the risk and capital, it 15 critscal to assure the
co-mtegration relationship Besides that the co-infepration 15 a source to test the dilemma off
spuriousness, orgnating from non-stationary series H the vanabies are co-integrated then the
statistical outcome gives vital theoretical spformation To some degree. these theoretical
deLails assist us to recognsze the relationship between bank risk levet and capital raue if co-
integration association 1s found then the corresponding emor correction maedel 15 helpful wo
narmte short-run and long-run dynamics (Engle and Granger 1987}

We use the Pedrom methadnlogy o ascertain the ¢o-mtcgrafion assoeation, prepased
by Pedran: {19993 The nui} hypothesis for Pedron: test s that there s no cu-integration in
test, usually seven siatsstics are created Out of these seven statistics, four are the panel
statistics and rematng three are proup panel statistics The fwst four resufts are the non-

parametric results and other theee are the parametric resuits  These statisties are in accordance
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with the dsfferent sqale of charactenstics Properties of these statistics indicate power and size

for varsous N and T To test the nuil hyvpothesis, we suppose the following equation
YII ma! N}Md‘zz +ﬂi;‘t?f; +l'gilx']';!u + +ﬂ*f_,.tm,+€” ’:3 2}
t=1.,T

t=L. N

me=] M

We suppose that v and v have the same order of mtegration. ¢ g 1 (1} a and 5, are the
different factors o indicate the individual and tendency effects Yalue of these effects can be
couid be set as zero. #f needed Under the null hypothesiss of no co-integration, The
restduals ¢, would be I {1} o test the null hypothesis Residuals are obtained Trom equation
(3 2) Underiysmg equation {3 3} 15 used o check the order of integrauion The subsequent
equation can be written as follows Test

e, =pe ty, (33

To test the null hypothesis of no co-integration (0 =1} Pedrom (ilustrates different

techniques Pedroni describe various methods of constructing staustics [or testing {or null

hypothesis Homogeneous aliemative g, = o <1 which 15 also referred as the panel statistics

test and heterogeneous hyvpothesis o <1 also called the proup statistics test are the two

alrermnative hypotheses
3.2.3 I¥ynamic OLS (DOLS)

To examune the panel data set of banks n Pakistan, we choose the dynamic panel
methodology for the data analysis due to diveessty of the risk banks lake over time to time
The opismai DOLS model we use 0 analyse the Jong-run statisiscs of the vanables is as

fotipws

30



ik sl sl

ARwa, = f,+ 3 fiACar, + E BARute, + > P ASee,+ 3 PARaq,

imek (£ i=wk ye g

FLT -
+3 fARoe, +e, (3 4)

FETS ]
where,
Ry, are rsk weighted assets
{ar,; represents ¢apral adeguacy ratio
Rute,, s the interesUFimancing rate
S5z represenis the bank size
Koa, isthe return on assets
Roe, represents return on equity
In the model. # represents the iime pertod and cross section, while 8; and B are the mtercept
and sjope coefficients of the regressors Whereas, e, 15 the error term which captures shocks
in the modet Equation ¢3 4} indicases that nish wesghted asset {used as prosy for risk} s our

dependent varrable

] iwk el im
e, = MRwa, —{ﬁﬁ + Zﬁin( ar, + Z /5 ARgte, + Zﬂ,};&.ﬁ'& €, + z ﬂxéﬁ'oa + i ﬁﬁARoe }{3 53
[ET o immi FEDY 3 T FESY 3

In the equation {3 5}, we get the estimated eror term to be used (n the emror correction modet
The lag value of error correction term will be used i the VIECM model We do noi use the
consentional OLS to estimate the dymamic model Because the simple QLS can evpencnce
the problem of biasness, heternscedasticaty and senal correiation due to which 3 dees not
provide desired resvits Therefore the use of simple OLS does not seem ¢0 be practical as n
cannot find effecisve esumaior To estimate the dynamic maode}l the dynamic QLS
recommended by Stock and Watsan (1993} can be used According fo Stoch and W atson
{1993}, Dynamic OLS 15 the most appropriate mode! to be used for the smatl sample as they

proved i 1m Mante Carlo Simutatson



The use of DOLS renders many advantages such as it provides the solution to the probiem
of simultanesty by allowing repressors having different orders of mtegration To deal with the
variables having different ordess of integration, the DOLS use the parametric technique The
DOLS suppose that all the varables used in the model have the co-ntegrabion refatronship
According 1o Masth and Masih (1996). the DOLS has the abilay 1o resobve the issue of
simuitaneity by takhing the lead and lag values of variable

The use of DOLS 1s feastble 1n our esmation as our data is relatively smail and apphication
of conventionai OLS can cause the issue of endogemiery and bissness Therefore, we use the
DOLS methodology to examine the log-run association between the sk and capifal
Secondly, the tong-run madei also tells the impact of bank size. intercst rate and profitabihiiy
{ROA and ROE} on the risk taking behasiour of bank The long-run associatson covers the
theoretical efement svhich 1s heipful m making polscses
324 Panel YECM using Dynamic System GMM

The basic aim of our study 15 to examine the associatron bebwecn the risk and capital We
aiso analyze the assocsation of risk with the other sarable ncluding size. rate and
prefitabihty  For this purpose, we use the vector ermor correction model and estimaie
through Generalized Method of Momenis 1t s the advantage of ECM that without fosing
the long-run soformotion, there is a possibility of mtegration of shon-run dynamics with
long-run equshbrium

ARWA =8 + %ES, GARWA  + g B ANCAR,  + ; 0. ARte, , + E G50,
- . s ) 36}
J'-Eﬂi i Moaﬁ—i + }-' gmé Mw@*—-é + fﬁJe:r—i + :u}:i

E ]

Here in the equation (3 6). the fagged error term €, is obtained from equation (3 5} n
response W any of co-integrating relationship there o related sector error correction model
{Engle and Granger i987) Therefore the crror correction mechanism and co-integration
relationship are {inked The error correction model descnbes the disequilibnum funciton

through error correction term We empioy the ponel vector error correction model as
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replacement for conventional error correction model The generatired method of moments 15
used as the estimator of vector errar correction model GMM controls the endogeniety and
biasness 1n estimalmg the dynamic maodel which can be faced in (mplementation of
conventicnal QLS {Arellano and Bond, 1991}

Larer on, the svstem GMM has replaced the standard GMM  One of the good features
of system GMM is that it decreases the biasness and impreciseness by addmg the moment
conditions at level and alse at difference By suggestng the various options for constructing
varence-covarance mateiv it shows elasucity 1 ss fact that due to smail sample size there are
morg chances of biasness and endogensets  According 1o Lee and Hseth (2013), GMM has the
ability o control the hiasness and endogeniety even in estimating the short sample

The svstem GMM ss good estimator a8 all the moment condstions are avarled i 8 by
using the first difference Despite of several advantages of system GMM, researchers are not
satishied with the selection process of istrumenis used in 1t Therefore. without prior
information the use of mstruments can cause problems In system GMM, the apphication of
correct nstrumental variables s necessary 1o obtma the valid resuits We usc semal
awocorrelation test proposed by Arrelano and Bond (1991) 1o test whether the snstruments
used v modetl are robust or not Whiie to ensure the valdity of mstruments, we empioy the
Sargan test

We also chech causality 1n the long om The purpose of checking the causality ss the right
seiechion of dependent variable used for model We make use of the DOLS sesiduals in the
VECM maodel as the expianatory vaniable Therefore, correct choice of dependent variable is
much necessary and causahity s helpfut in selection of correct dependent varsable The
significant error term used in the model shows the causal relationship and its sign shows the

direction of causaim
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3.3  Data and Sample

To empirically examine the assoctation amang the rish taking behaviour, size, interest rate,
profitability and capstal levels of banks. we have tahen annual pane! data set of 26 eommergial
banks'® of Pakistan, regulated by State Bank of Pakistan [or the period 2006 to 2015 The
mformation is cotlected from the income statements, bajance sheets of the relevant banks and
financia! analys:s reports of State Bank ol Paksstan The foreign banks worksng in Pakistan
are not mnciuded sn our sample because of pon availabilny of data
.23 Dehinition of Variables

Although the major purpose of our research s 1o chech the assocmiron between the caprtal
level and rthe risk whing behaviour of banks, yet we yncorporate other bank variables m this
study which have the association with the bank risk taking behaviour These s ariabies include
bank size, prafitabiiity and nterest rate To measure the risk, we use risk weighted nssets as
1ts proxy Further we have used ROA and ROE as provy to determune the profiability
Majority of the prior studses uscd these bank variabies which are used by us m this study
332 Risk
Reviewing the previous hiterature, we find that the researchers have utiitzed different pmmes”
o measure the rnisk 1n bankmg sector Risk is the dependent variable 1n our estimation and we
tahe rish weighied assets (RWAY" gs provy for rish According 10 Avery and Berger (19913,
risk wesghted asset ratic can be good of indicater of bank risk-taking in risky assets The
studies by Shrieves and Dahl (1992}, Agarwal and Jacques (1998} and Delis & Kouretas
{2011} have aisp used RWA ag prowy for nsh We estimate it by dividing the total RWA over

the T A i cur moidel

" Name of banks are given m appendss

B In roviewing (he previous Btergiure swe find that fean foss pros:sions 7 score and Ragies of nen-performing
lodns 1o 1olal 4sseis has e boer used $o measurc the red o banking sector
“IRMOA s (e sum of categarered asvels of the entiry banks muliiphed by thear speesfiesd rish worghts
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3.3.3 Capital Adeguacy Ratio ({CAR)

Car represents the capnal level of banks'’ Tt helps banks to apalyse that how much a bank
15 enable to recover from unevpected losses Capital ratios are one of the statality indscatars af
the banks Higher capital ratios indscate that the banks have more caputal avasiable to meet (s
financiai obligations As referred by Shrieves and Dah! {1992) and Altunbas et al (2007}, we
use CAR ag the ratio of total capital to fotal assets lt has been calculated by dividing the
capital base over the total assets Further, we calculate the total capitei base by adding Tier €
plus Tier 17 capatal Jacques and Nigro (19973 have also used this capad as capital base
134 Interest/Finmncing Raie

InteresVFmancing rate s the control varabie used in the model The reason for
incorporating i is that st has the association wuh the bank rak Accerding to Delss and
Kourtetas {2011 the interest mate 15 capable to raise the myestments by the banks m risky
assets When the mmicrest rate 15 high, it might {ead o decline i money demand fram the
barrowers Therefore, the managers tend to increase thesr investments in the market without
difigent seruttnizing It can cause to nise (n the overail risk of banks Therefore, in this study
there s expectation of posiine association among the interest wie and risk taking behas sour
Interest rare has been calculated by has been calcuiated by dividing the total wmcome of
interest over the net profit
1.3.5 Bank Size

The size of bank has an 1mpertant role in determiming the risk-taking behaviour due to the
relationship of bank size with insestment opportunities, risk diversification and aceess to
equity capital {Rime, 2001) On the basis of betier information of market and desired portfolio

diversification the larger banks can get the hagh relums The probabiidy of being insolvent s

“Ratio of rish weighied car (RW CARY was 4 measure for capilal adoquacs rato by Jouques & Nigror ¢ 1997) e
do et groplon o e mooid ihe sendd multenthnedrits Ay nish weighted assle s dependent sarabie i the model
so use of RWCOAR 1n model 15 ne appropriale The selutien o dead wiib s issues 0 discon er a sobszstuse
mezsure of car Thus we ise the sum of Jlf 4ssets in place of nei as dinomimager The same sartable was uraed be
Hime {2007) and Shrien oy & Dah¥ 1992
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less compared to banks small in size as they have greater asset reserves Therefore, we also

expect negative association amaong size of bank and bank risk Negative association between

the banks size and risk s also conlirmed by Zrib: and Bouselbene (204 13, Beltratt: and Stulz

(2012} and Ben Selma et al {2016} Size of bank ts calcuiated by taking natural iog {/n} of

tolal assets of banks of Pakistan

3.J.6 Profitability

We use fwo vanables retum on assets (ROA} and return on equity {ROE) for profitability

measures The Return on asset ratio has been calcuiated by the total profit of banks over the

tolal assets and return on equity 15 defined as the total profit over the total equity of the bank

According o Atunbas ct al. (20013 wgber profits can improve the overall capital fevel of

banks and can restramt the bank from imvesting :n the risky assets We also expect a negatise

assaciation among the rish and profitabilery of ihe banks

3.1: Defimithions and Abbreviations of Variables

Yaruahie Name

Ahhrexiafions

Expecied Sipn

Definitions

Dependent Variahle
Risk Takmg Bebaviour
Independent Vanabhie
Cap#tal Adequacy Ratio
InterestTinance Rate
Bank Sze

Hetum on Assets

Return on Equity

Rish

CAR

Rate

S1ze

ROA

ROE

~VE YR

“wpitve

Rusk wesghied assetsTotal Assels

Total Capsial base Totai Asseis
Total Interest income? Net Income
Natura] fogarithm of Total Assets

Total income/Total Asscls

Total Equsty Total Assets
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Chapter 4

Empirical Results

4.1 Introduction

In this chapter, we present the results ol estsmations based on the estimation technigue
described in Chapter 3 In particular, first we ewplain the summarny statistics of ail the
variables Nent the co-integration relationship 1s con{irmed afier checking stationanty of data
After this, the chapter shows the results of fong-run association amaong the nisk. capsal,
interest rate. size and profitabihty by implymg the dynamic OLS regression Fmally, we
present the results of Vector Error Correction {VECM) model 1n the chapter We use GMM
techrugue to eshmate VOCM model For thss, we have selected 26 commercial banks of

Pakistan The empirical results and analysis of estimacons are discussed in detasls

4.2  Summary Siatistics

Table 4 1 presents the summary staisstics of the ali varrables Mean, standard desiation,
minsmum, and maximuern values of nish, capital, e, size, profitabuity satias, are given i the
table These statistics are helpful to understand the economie sipndicance of the vacabies
used in estimation B (5 also a test that whether the datp selected for estimation ss consistent or
not To measure the central tendency and centrai vatue of underiying variables, mean or
simple average s used The standard deviation describes the spread or dispersion among all
the vanahies It also explains that how far the sariable 15 from the actual value To explam the
range and himit of variables, minimum and maximum values are estimated Loke the vatues of
size, ranges from 14 71 to 2| 4§ The standard deviation of ROA (2 37) shows the highest
dispersian among all the variables, while interest rate has the lowest alue of dispersion

{( 24) Bank size has the highest mean salue {E8 75) and RDA has the Jowest value (0 0§}
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accepiing the alternative hypothesis of no unit root Hence all the variables are integrated of

order 1
4.2: Resoits of Unit Root Tesis
Variable Order of Integration Im, Pevaran and
Shin W.stat
RISK I 44333
{0 000)
CAR KD -6 0593
(0 000}
RATE ISy -4 6992
(0 000y
SIZE {1} <2 9558
(0 000)
ROA 113 -5 9893
£0 000}
ROE KD -5 9833
{0 0003

44 Resuits of Pedroni Pane) Co-integration test

Afer examiming the stationarity, the process of co-mtegration 1s impiied Co-mtegration is
tmportant as ¢ tells that s there any meanngful assocration among the variables exist or not
It 15 essential to ensure that co-integration relationship eaists between vanables risk, capital.
rate, s1ze. profitatlity When the vanables are co-integrated then we say that the fong-run
assoctation among the variables exssts The co-integration models are normally used o find
out the iong-run equilibrium among the varmbics

We use the Pedron: panei co-integration test to check the association among the variabies in
the long-run The test has many benefits and one of them s testing the co-integranon svith
muitiple eegressors This test also allows conwderable heterogeneity between the panel

members individually The null hypothesss for the Pedrons test s thar there 15 no co-
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nicgration retationship between the variabies We choose the lag on the basss of procedure of
auiomatic fag selection having masemum lag of | Here we present the results from the
pedroni co-integration st

There are seven statistics given m the summary of Pedront co-mtegration test There
are three statistics show the “between dimensions”™ {groups of rho, ADF and pp) and the other
four values represené the “within dimensions™ stanstes According to Pedyom (10993,
“between dimensions” method tests the co~ntegration assoctation amoeng the varnables by
iaking the average of individual group coefficients while “within dimensions™ lechnigue tests
i across the panel group by pooling the sutoregressne coefficients  All these statistics are
norreally distributed asymptoticatly  One of the advantages of uging Pedron: panel co-
ntegration test is that i aflows considerable heterogeneity among the panel members and also
N co-INtegrating veciars

The test results of “between the dimensicns™ shows that out of three (group rha'*.
group ADF and group pp}, we have two satstics significant at the § percent lese! while two
stanstics are significant i the within dimensions test Owerall we see that out of seven
slatistses, four are signilicant at 5 percent fevel So these significant values provide a strong
evidence of presence of co-integration relationship among the variables where nsk 15 our
dependant variable

Hence the resuits in tabie 4 3 confirm the existence of long-run association amonyg the
risk, caprial, size and profitabiiity vanables when the risk is taken as dependent variable Co-
intepration rectifies any of disturbances affecting the underlying vanables i the similar way
It indicates that while following the equilibrium restrant, the sarables are moving joinily
The resufts of our test are in line wsth the study by Wahab et al (2014} They conducted the

research by using the daia of Malaysian banks

i .
I'he name rho' dersed (o indseme that (hat the stzhskies are based on estmation of duinregrissne
parzirnctcﬁ
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4.3: Resulis of Papel Co-integration Test

Test Staéwhes p-value

Within Dimensions

Panel v-Statistic -3 3398 1 0000
Panel rho-Smatistic 36196 0 9993
Pane! PP-Statisic -2 5027 0 a0G2
Panel ADF-S(attstic -24019 0 0D82

Between Dimensions

Group rho-Statistic 61674 i Q0G0
Group PP-Stanstsc -9 949§ 0 DDOO
Groop ADF-Statistic -3 7489 0 D000

4.5  Results of Dynamic Ordinary Least Square {DOLS)

The tong-run relationshep between the risk and capital 1s estsmated by usmg the dynamie
OLS Based on the gguation menioned v previous chapter rish has been selected s our
dependent variable We use Swria procedore to regress the equation with DOLS Dynamic
OLS 15 used to estimate the model due to small sample size The estimates of DOLS provide
much more consistent and efTicient resolts

The results of estsimated equation are provided in table 4 4 Here the dependent variable s
capttal ratio (CAR). while rate. size, return on asset {(ROA) and return on equity {ROLj are
our mndcpendent variables The values of cht square and R-square suggest that the model 15
good fit The values of CAR and ROA are significant given by the p values less than 3

percent The posttive sign of coefficients of these variables indicate that capital fevel and
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retun on assets has the positive assoclabion with the nish The sign of coefficient of the
mterest fate indicates the signiticant and positive association between financing rate and the
risk taking behayiour of banks The estimates of other two variables reveal that size and ROE
have a negative impact on the risk taking behaviour of banks The findings of our study are in
hine with the resuits of Blum {1999} and Jokips and Miine ¢2011) We discuss the msults of
the long-run estimates in details to compare the results with the presious literature
4.5.1 Tmpact of CAR on Risk

The resuits indicate that the capital and risk are hinked significantly in the long-run Further
the resuits supgest that capital has 8 positive impact on the nish The [indwgs further imply
that the banks having the capitaf level greater than the required one tend to invest more i the
risky assets As the banks having the more capital from the sinvestor, motrvate them to invest
in the asscls without dihigent scrutmuzing Hence, this can result in formation of risky
ponfofic The posstive and significant assocratton between the rmish takmg behaviour and
capital Jevel s common with the previous empirical hiterature of Koehn and Santomero
{1980}, Jokipu and Milne {2011), Altunhas et al (2007}, Francis & Osbome (20{2). and
Karim et al {2014} etc and in contrast to Ashrat et af {2016} The courcome of R’ 15 also
accepiable and ot indicates that there 1s not much vaniation
4.5.2 Impact of Bank Size oo the Risk

The resuits supgest a statisuically significant and negative long-run association among the
bank stze and risk taking behaviour Specifically the results of estimaton show that the large
banks are iess risky as compared to the small banks The reasen s that larger banks have more
diversified portfolic Cn the other hand smaller banks have the fimited options and they may
not he able to make the better asset composition The results of our estimatton are tn iing with

the findings of Aggarwei and Jacques {1998}



45.3 Impact of Interest/Financing Rate on risk

The coefficient of interest rate (ndicates the significant association among the interest rate
and risk Further, our results suggest that interest rate 15 posainely assoctated ta rish aking
behasiour of banks The resulis are common wilh the studses of Bromiley {1999} and Delis
and Prissmis (2010) Due to the higher rates banks can reduce the lending and can insest in
the financial markets like stock exchange eic Therelore, these investments without diligent
checking can increase the risk
4.5.4 Impact of ROA on Risk

The cannection among the vanables, bank rish aad return on assets (ROA} appears to he
pasitive and statistically sigraficamt In our model. we used ROA as proay vanable for the
profrtability Here we observe the fong-run assoctation among the return on asset and resh
The point estimation rmphies that an increase 1n { percent of ROA can increase the risk by ¢
percent Qur resnit ss in support (o the theorn of rish and return however, in few studies the
retumn 8 mversely proportional to the risk aiso The resuits of cur estimation are m hne with
the study by Tan et al {2016} and conirast to the findings of Miller and Nowlas (1997)
4.5.5 Impact ol ROE om Risk

The coefficients of ROE mdicate the negative and significant associatson among the nsk
and return on equify The results suggest that a 1% ncrease in refurn on equity will reduce the
rish by 0 13% on average Return on equity has been used as the control variables in our
estimation As it has the capacity to affect the nisk taking behaviour of banks i the fong-run
The results of our estmat:on are in lgne with the studies of McNamara and Bromsiey {19949},

Godlewski (2004} and Tan et ai {2016}
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4,4: Results of Dynamic Ordwmary Least Square

Variable Simisstics

Dependant Yariabie: Rusk

CAR 05525
(0 003)
Stze -0 1375
{0 056)
Rate i) 3820
(0 095)
Roa 00951
(0001}
Roc -0 1348
¢0012)
Waid chi2(6) 2913
Prob> chu2 r 000
K-squared 0 96340
Ad) R-squared 0 1999

Notes- The cstirmation method used s Dynammic ordindry Jeast square §B30LYS} for the dynamic panel dats
Risk 1s the only dependeni varabie used :n estsmantens CAR roprosenis the vapiial adequacy ratio Rate 1s the
interestl irance rale of banks Si7e here seneesents size of bank calculated by tabang fug of (e otal awseis, ROA
# the return on assets and ROE s the return on equily The study used the hatapced panef dala set of undurising
vartables from 2006 ¢o 2015

4.6  Resnits Panel VECM using Dynamic System GMM

we employ VECM to examine the shon-run associmtion among the risk, capial, size, rate
and profitability Crror Correction model 1s used with general specifications which nciude
short-run dynam:cs and long-run dynamics Co-integration 35 4 procedure of adustment that
does not permt the residuals to meve o fang-run association Therefore, error porrection
modef has the tendency of estimating the specd of adjustment ar which the dependent vanable

gets bach the equilibrium afier the changes in variables So after the confirmation of co-

d4



mtegration refationship between the varsables, we move forward to VECM To estimate the
error carrection model, system GMM 13 applied The GMM methodelogy become popular
ameng the researchers and # allows using the fags \n form ol mstrumental variable to
minimize the chance of endogenety OLS and 1V are speciai cases of this estimator GMM
estimators are conswitent, efficient and asympiotezily nomal GMM  estimators  are
considered best for estimation of dynamic models as they proside correct results without
complete specification of probability distibution However (t 15 mandatory to check the
consistency of used imstruments in GAIM

We ensure the consistency of istruraenis used in our model by the implying Sargan test of
over identsfysng restrictions The model used for estimation contains the first fag of risk, the
dependent variable and also the lag safues of CAR, ROA, interest rate and size. the
independent varables Wc use the nstrumental varmbles to elimnate the biasness It s
imporiant 1 mention that the fagged value of error teern of DOLS has been used as input or
independent sarsabie i the VECM model The residuals are obtained from DOLS while
testing the fong run assoctation among the underlyving varsables

The evidence ol short-run impact of varrables on the dependent varabics 1s measured by
the extent of the relevanl vanables characterized by the symbei * 4™ denotes the variation
Table 4 5 represents estimatson results of coetlicsent of vartables obtaned from VECM uging
GMM The error correction term exhibits the speed of adjusiment at which the banks get bach
the equihibrium We further explain that after any of the adverse shocks bike Glabal Financiat
Crisis 2007-2008. the financial svstem will mhe how much fime to come back 1 the
equilibrum It 15 important for the stabihily of model that the sign of coefficient of errar term
must be negative it has the significant value

Tabie 4 5 presents the resuits VECM by usinyg the GMM  The cstimated results indicate the
sigmificant and positive association among the capital lesel and nsk The bank profiability

and risk are also positively and sipmificantly nssociated Further the estimation results indicaw
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that bank size and the interest rate have a negative impact on the risk taking behaviour 1n
short-run The results of capitat tevel, size, rawe and profitability are discussed below 1n
detasts The purpose of the underlving detaiis discussion 15 to compare our findings with ise
existing empirscal feterature

In view of the fact that the key objective ol avr study s fo test the relationship among rish
and capital therefore. CAR 1s the masn sanable in our VECM model Here we abserve the
posiive association among rish and CAR in the shori-run model as well The supervison
bodses persuade the banks to rmse the capstal fevel in accordance with the ncrease in rish
level The probabiimy value shows a highly noteworths shon-run association amanyg the rish
and capital The findings suggest that the banks havag higher level of cap:tat can invest more
in the risky asseis Highly capitalized banks tend 1o invest more o the nshy assets o gain the
high returns As the level of capital above the munymum requirements can motivates the banks
to invest n the assets without diligent scrutimzing Therefore, this can result m formation of
risky portfohs These positive significant resuits of risk waking behaviour and capstal tevet
common with the previcus cmpincal [iterature of Koghn and Santomere {19803, Jokipr and
Msine (2041), Adunbas et ai {2007) and Kanim et at {2034) ar¢ ¢« conirast to Ashral et af
{2016)

Tt 15 smportant 1n our mode! to chech the relationship ameng bapk size and risk The
estrmated resulis sugpest significant and negative association among the bank size and risk
The findings indicaie that the kbig banks are more diversilied and have the high capital
cushion [¢ ¥s helpful lor them to mitigate the risk So large banks can minimiZe the rsk by
making much safer partfolio and also high capital reserves pratect them from msohency rish
These results are consistent with the existing studees o Aggarwal and Jacques {1998) zrib
and Boujelbene {208 i3 and Abdelaziz ef at {20423

The resvlt showed that the mterest rate 18 negatively refated to nsk Although the resulfts are

i hine theorztically but we are not going to discuss them further due o the insigniticant p-
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value of interest rate variabie ROA and ROE in the madel are used as proxy variables for the
profitability Here. i 15 alsc observed that the profitabiliry and risk are postively and
significantly assocrated The point estimation implses that the increase in equity retums can
cause the risk to increase These resuits are i support to the theoery of rish and return but m
few studies the return 1 directly proportional to the rish also Given resuits of estimation are
tn bne with the findings of Tan et al {2016} and contrast to the resuits of study by Miiler and
Naouias (1997}

In two steps GMM, we eradicate the complication of endogeneiry by using the Jag of
variables as instrument varable To confirm the validiny of istrumental variables the Sargan
test 15 used The estimated vajue of Sargan test {1 D00) does provide considerable proof to
accepl the null hypothesss of over sdentifying restrsctions The p-value {017} of
autocorrelation test does provide evidence 1o accepd the null hy pothesis which means there 15

na the senal correlation in the mode!

47



4.5: Results of VECM using GMM

Variables Statistics
Afisk 03538
Li {0 000}
¢ -0 3156

{0 000}
Alar,_, 0 4303
¢0 000}
z, 0 1439
(0 000}
ARate, -0 0750
{0 6363
ARoa,, 00141
{0276}
ARoe, 00206
£0 000}
Cong 29726
(0 0DD)
Sarpan Test 24 4031
{1 0000}
Test for Autocarrelation
Order 2 1 3528
{0 1761)

Notes The csismasion method used 15 two stépg GMM The ia fag of all the sanables wwed as mstrumenlal
vanables Dependent s aruabic i the mode) 18 75k First deffercnce or lag of rish 15 wsed %4 one of the independs ng
varabies i uuy esirmatton C AR represents the capitat adequocy i, Raie i3 the Interest Finsnce rate of banks,
and Rize here represents the log of asasis of bamks ROA 5 the retwm on ssets and retem ok equity
vepreyenied as ROL The study used the balasced panel data set of underlying variables from 2000 fa 20133 To
confirm that the there 1 ne comrelation smong the mstrumenta tarablics and residuals we imphy the Sargan lest
Weabomply the seral corelanun test 10 ensure thal the ermors has @ sérl comefation
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Chapter 5
Conclusion and Policy Implications

5.1  Background of Thesis

Regarding the theoretical and empirical hierature, there s found a sign:ficant asscciation
among the risk and capstal Further, the previous studies about the determinants of risk raking
behaviour of banks have provided evidence that bank $ize. interest rate profitability are
significant 1o esplaming the overall nsk of banks This s smportant that most of previous
studies are refated {0 the America and Eurppean counirics In contrast, when the previous
literature viewed on the risk behaviour of banks in developing countnes, we found that
rescarchers have focused on the bank profitabsiiny variables those have smpact on the rish
taking activities However, they ignored the capital levels m determining the overall rish of
bank

The major oyective of our study 15 10 iNveshigate the assocation of capital jevel with the
risk taking behaviour of banking sector Specially. we predict that the banks holding excess
amount of capital abosve the regulatory requirerments tend 1o tahe more ciskh By doing this, we
understand that how capital fevel aflects the banks choice of investing 1n the risky assets We
also mcasure the tmpaci of other bank specific variables which have role i determuning the
risk hing behaviour of banks We use the data of 26 Pakigtan: banks during the period from
2006 ta 2015 To check the associatsan among the nish and capial level, we used the dynamic

ordinary east square and GMM technique

5.2 Summary of Findings

In this study, we examine that how capital level ss related 1o the bank nish tahing behayiour
of banks in Pakistan Specifically. we empirically analyze whether baishs wrth higher ameant
of capital mhes ligh nsh We take nisk weighted assets and capital adequagy radios as prowy

for rish and capital lesel The outcome of this study shows that higher levels of capital [cads
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1o increase 10 lhe investments in rishy assets suggesting that capstal lesel s positively
associated to the rish taking hehaviour ;m banks The empitical resuits of dynamic OLS show
the relationship of camital with nisk o the fong ron and results of GMM indicate thesn
refatsonship in the shorf run The banks are ithely to insvest more :n the rishy assets when they
have an ewcess capital levels above the regulatory requirgments

This shows that in the banhing secior of Pshestan the capital levels of banks are positively
and sigrificantdy related to the rish tahing behaviour of banks These findings are n
accordance with the hypothesis that higher {evels of capstal boost eish taking behaviour of
banks The findings of our study are 1n {ine weth the resnits of previous studies by Johips and
Msine {20113 Francis and Osbome {2012} and Karem el af (2014) which show that the highis
capitalized banks prefer to invest m the higher nisk assets

The study aiso examines the relationship of bank other sarables Iike size, interest rate,
profiability with the risk taking behaviour of banks These variables are bank size, interest
rate and profitability The results reveal that nisk taking behaviowr of banks 1s negatively and
significantly related to the size of bank Whereas the {inancing rate and return on asset are

positively and significantis assocrated to the sish taking behaviour of hanks

5.3 Policy Recommendations and Gap for Future Work

The €indings of this study can be useful to the reguiaiors and the bank managers Funher
this study can benefit ta the customers and nvestors to choose the banks having the adeguate
capital icvels and optimal asset portfolios The resuits of the study also recommend that the
banks should maintain an adequate capital level to run banking business The soundness of
banking sector is slrongly related to their capital levels Banks should meticutiusiy reatlocate
the mnuvestmentis 1o find best combmation of asset ponfolic and get the desired return on
. estment

From the customers and tnyvestors poimt of view. 1t s recommended that deposiiors shouid
keep their deposits to the banks which tend to mvest in the less risky assets As the banks
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mvest the money of its customers und play an mtermediary role The tnvestors should also
keep 1in view the capital levels of banks as well As the capital resenves can reduce the chances
of loss Higher capital buffers are helplul to provide additional safety and confidence of
customers over the banks

The vnavaifabiicty of data of Islamic banks i Pakistan s the imitatson of study  Further
research can be made on the current topic by tahing the daw of full fledge Islamic banks and
its subsidiaries 1n Pakistan One can also extend our anatysis by taking into accounti other than
the credit risk In future it 15 possible to include the data of c¢ouniries in the Asia The

comparatsve analysis of banks in different countries in the region can aiso be helpful
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Appendix

Table A.1

List of Banks

Allied Bank Limited

Al Baraka Bank Ltd
Askar) Bank Ltd

Bank Alflalah Ltd

Bank Al Habib

Bank Islami Ltd

Faysal Bank

Habib Bank Limited
Habib Metropolitan Bank
MCB Bank

Meezan Bank

NIB Bank

Samba Bank

Sonen Bank

Standard Charted Bank
Silk Bank

Summt Bank

UBL

National Bank of Pakistan
Bank of Punjab

Bank of Khyber

Sindh Bank

Firtst Women Bank
Industnal Development Bank
The Punjab Provincial cooperative Bank
Zarai Taraqiati Bank Ltd
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