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Abstract

Thrs stud] cmprncall) e\amtnes the rmpacl of capltal le\el on the rrsk taklng bcha!rour of

banls ln Paklstan ustng d)namlc pancl data from the perlod 2006 to 2015 Wcuserrsk) asset

as a measr.rre oIrtsk and capltat adequac] ratlo as a mcasure ofcapltal lcvel ofbanks \!e also

erplore the lmpact ol bank other spccrfic \arlables namel). bank srze. profrtabllt] and

lnterest ratc on the rtsl taklng behavlour ofban|s Dlnamlc ordrna+ lcast squarc (DOLS)

and CMM are uscd for estrmatrons Wc find a srgnlficant and posrtlve rclanonshrp hett{cen

thc banl capltal le\el and nsl' taklng bcha\lour The sho(_run results also sho\\ that changcs

ln capltal lcvel are posltl\el) and slgnlficantl) related to rls[ talrng behavrour ln banks The

posrtlve relatronshlp bet\\een the isk and capltal suggcsts thct thc banks havlng the caPltal

level above rcgulatoD lcqurrements tend to ln\est more ln the rlsk) assets The emprrrcal

results funher suggest that the bank srze has a negatr\e lmPact on thc rlsl takrng beha\lour

and the lnterest r.lte ls posltlvel) related to rlsL O\erall our rcsults are ln llne \\rth the

theofles and e\rstrng emprncal Ilterature on the rlsk and capltal

K.] Eords Rrsk. Caprtal. DOLS. GMM
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Chapter I

Introduction

1.1 Beckground

In banhng lrteraturc. the assoclatlon between bank capltal and rrsl' tallng has becomc

an rmponant lssue srncc the financralcrlsls 2007-1008 Oneofthecauscsoffinanctalcrrslsts

thc o\cr\aluatron of assets by the banks Banks are the financlal lntermedranes and thc)

rnvest the caprtal ofdeposttors to galn the relums Accordlng to thc World Ban[, a hank rs rn

cflsrs \rhen lt has the lrqurdrtl and the solvencv lssue at thc same llme Thls sltuatlon could bc

crthcr due to thc e\tcrnal shocks or because of the farlures of bl8 banLs ln the slstcm

Accordrng to Cannata and Quaghaflcllo (2009), rn the financral crtsts 2007-2008. man)

rnstrtutlons were not ln posltron to rccover the lo\scs The capllal reservcs of banks wcre far

below the olerall debt ratros due to lnvestments tn rlsll assets and the credlt c\Panslon

Accordlng to Dalcman et al (2012). financlal crlsls lYas helpful to recognrze the hank rlsl

dctcrmrnants Onc ofthe reasons of thc hrgh rrsL \tas thc banks lo$er capltal le\els

Thcrefore. polrcy malcrs have rccommended somc sustalnable changes to thc

prudentralregulatlons (Bascl Accordsl) ofbanks to cnhance the stcblllt) offinanclalmarkcts

The purpose of rntroduclng such regulahons ls to makc thc financlal markets much saf'er and

to avold such a flsly sltuatron ln t'uture These changcs also Includc the lmplcmentatlon of

stflct caprtal requrrcments for the banks Lee and Hsreh (2013) srate that the latcst standards

for thc banks arc better than thc prcrtous oncs as the) demand 10 ralse lhe Capltal lc\el and

also rmpro\e thc quallt) ofcaprtal

rThe ohtcctllc of Bascl Accord 1998 $6 t$ojold, fiat scs ro mrle su( th.t Jll thc banks hale a. .qual
opportunrlres as \cll .s lh. putunS somc rcslacnons b) rnc(rs ng mrnrmum cipttal rcquL.cmcnt. $hLch e.r.
normall) al lo\Lr l.\cls rn m.n) count.les seond obJ.culc $as I(' P.omotc fin,rncral st.lbrlrf b! drsronrn-q

rnc.ntr\cs ior bent nsk I.rkrng b€h.r\rour rnd also b) rnlrodu!rng rcla(r!cl) imPIe t.chntquc lo cre,lt nsk I rEt
ol all. ftc bcnkJ rn dc\cloI1(d countncs adoptcd lh. 8urdellncs ^lier 

fes )cJB thcse $crc adoptcd bi the Aian
banls Prtrslrnr bdnls arc cumntl) tollo$rn-e thc Bascl III .\cco.d

I



Basel III rs the latest addthon to the cushng rules lnd regulatoD controls Thelr

obJcctrve rs to strengthen the slablllt) of financlal markets sPcclally the bankrng lnstltuhons

These nc$ rulcs arc not replactng thc prellous one but are an addltlon lo the eustlng Basel I

and II Thc ccntre ofattenlron for Basel lll ls 1o save the banks from sltuatton of'bank runl'

l'herefore. drvcrse reserve requ,rements for dlffbrent accounts arc tntroduced ln It The maJor

changes rncludcd are Increase ln thc rahos of mlnlmum capltal requlrcmcnts. lc\elnge rahos

and lrquldrty ratlos More stnct requ,rements of rescrves are helpful ln ralsrng the ovemll

caprta levels ofbanks

The mtntmum capltal rcqulrements lvcre first lntroduced In 1996 The mlnlmum

ccprtal requrremcnts clause e\lsts ln lhe currcnt regulahons Purpose of thls mandatoo

requlrement rs to ensure that the banks are not ln\olvcd ln maklng rnlestments ln hlghl] rlsk)

asscts Thc mrntmum capltal requlrement lsonc ofthe cffectlve tools. \\hlch cnsures that the

banks arc not erposed to the rtsl of belng rnsolvcnt Accordlng to Dalla and Pcllegrlna

(2007). the rcqurrements of mlnlmum capltal ls not rele\ant to Islamlc financlal lnstltutlons as

thc rn\cstmenrs made b) Islamtc banls are on the basls of the tanglblc assets As thedeposlt

accounts rn the lslamtc banks arc PLS (profit and loss sharlng). thcrefore thc chances of

rnsolrcncl tn these rnstrtuttons arc lcss than the conventronal banks (Adebalo and Hassan.

2013) But due to rmpcrfect markcl condltrons conccptual theorlcs are dlfficult to be

translated praclrcall] Therefore, the lmportancc ofcaPltal rcqulrements strll remalns same for

conlcnhonal banls as \\ell as for lhe Islamrc banls Thereforc lt needs furthcr emPlncal

anal;srs cspecrally ln the countrtes havlng the both Convenllonal and Islamrc banklng

systems

t + p.n," t t..t,un \here thc dcposrto6 and rn\c\tou rend to ml'c out monc) from thc blnhs Thc cuslomcE

h!\c no morcconlidenceo\cr thebanl's$hcth!rlhc) \\rl1 suntrcor not



Flnancral intcrmedlatlon ls normally the baslc functlon ofbanks Accordtng to Fret;'as

and Rochet (t997), assct transformcttonr ls one ofthe bastc functtons otbanks Further he

suggcsts that financlal tntcrmcdlatlon. managlng rlsks and resolYlng llquldllv tssues are also

the core funchons pcrformcd b1'thc banks On the contrast, Dlamond and RaJan (2001)

consrder the banks as thc backbone offincnclal ma.kets. as they resolve the llqurdlty tssucs of

marlct Whrle Brealc) ct al (1977) c.(plaln lhat on the basls of the market l'nowledge thc

banks can act as an rnvestor on behalf of thelr customers and can genc'ate hrgh rcturns on

thctr rnvestments

Durrng thc ln\cslment process, banks tD to do the proper evaluatlon of rlsly assets

and asset dlverslficatton ]'he banks run thclr buslness b)'collcctrng thc deposlts from the

customers Most o[these funds arc ofshort'term ln nature Thc lnYestmcnt ln the long term

sccufltrcs of those funds can cause maturlt) problems So lt can Senerate the credlt and

lrqurdrty flsks for thc banks On the other hand, Adebayo and Hassan (2011) say that thc

lslamrc banl's are less e\posed to the nsk due to contracts bascd on prollt cnd loss sharlng

Thc) drstflbute profits or share losses on lhe dcposlts oftherr customers lnslead ofBl\mg fi\

amount of rnterest to thcm

Thcre are dlflcrent t tews rn thc thcorctlcal llterature of assoclatlon between nsk and

caprtal Thcse contrastr\e tle\rs are bascd on thc YaDlng capltal requlremcnts Thc mmlmum

caprtat rcqurrements became mandatoD for the banks rn response ofbanl behavlour ln llght

of "moral hazard thcoD" The mlnlmum capltal rcqulrements can not dccrease the orerall

flsL unlcss the assets portfol,o ls also ofoPlrmal nature (Kahane, 1977) Other thcn the strlct

the mrnrmum capltal rcqulrements. banks havc to lmplement the all othcr necessar)

regulatrons to avord rnsol!cnc) and collapsc (Karelen and Wallace. 1978) Onl) the stnngcnt

caprtal requrrements do not guarantee the stablltB ofbanks Koehn and Santome'o (19E0)

stote that thc capltal requtrcment Is not an efficlent mcasure 1{) restrlct the banls from nsk

r Thri h thc frcc.ss $hcre lhc tunk 6suc the lo.ns to fic bo.ro$er\ lrcm thc amounl\ dLPoskd bv rhc

dcposrkns ln thrs proccss the bant rs aclLrall) con..nrng th. I3br|lrcs rnlo rhc Jss(ts

3



takrng actrvrtles Instead of lmplcmentlng the ngld regulator] ccpltal tool. levcls of caprtal

and thc wa)s of rts composltton should bc Improved

ln contrast. Fu rlong and Kee lc) ( 1 98 9) suggcst that olera ll nsL levels rn the hanLs can

be dccreased bJ thc Increasrng the mrnlmum cap(al requlrements Thcse requlrements arc an

effectlvc tool ln controlltng the credrt rlsk as well Shneves and Dahl (1992) also support lhc

!rew that the mlntmum capltal requlremenls can be helpl'ul for thc undercapltrllzed banks to

marntarn thc adequate capltal lerel Howcvcr, thcsc havc not much strong lmpact on the

banls havrng the h,8h caprtal bas€

Accordrng to Goddard et al (2004). the e\cess caprtal above thc 
'egulatory

requrrements can reduce the rrsl ln the bonLs The wellcapltallzed banks are less erposcd to

flsL as the) hold hrgher capttal and rn\cst ll b) maLrng optlmal asst portfohos B) ralslng the

caprtal. thc banl can tncrcase lts profitabrlrt-! ratlos due to the lo*er debt and Insurance

e\pcnses Thcre ts puzzle bet\\ecn the capltal level and rlsl' and bolh thcse lmportant

rarrables are affected b]'lhe profilabrht, (Altunbas et al . 2007) Accordrng to Barrh et al

(2011), whcn go!emment dlrects the banfunB sector to conlrol thc rrsk thcn banks tn response

rncrcase the capttal buffer and strcngthen thc caprlal le\el to meet the rcgulatoq caprtal

requrrements In thc competltlve entlronment the assoclatlon beh!ecn the nsl and capltal ls

drffcrent as thc mlnlmum rcqulrements of capltal can decreasc the lendrng (OpoLu et al '

2016) Therefore, ,n the compchh!e marlet non bank ftnanctal tnstttutlons capture the marlet

b) lnvcstrng rn the proJccts bcarlng Io\ rlsk Thcrefore. ln prescnce ofthls restrtctton banls

actually become more rlsk)

Besrdcs thc capltal adequac)'. ban[' szc. profitab'llO. and lnterest rate l'e also

lmportant vartablcs ln detcrmlnlng thc rlsk taklng behavlour ofbanls Profitabrllt) rs onc of

thc srgnlficcnt yanables In e\plalnlng thc rtsk tallng beha\rour ofbanks therefore tmproper

sk management can reduce the profits (Kargl.20ll) Due to thc uncollcctlble amounts the

prolllabrllty and credlt rlsk have ln ,nversc assoclntlol (Bcrrlos. 20] 3) Accordlng 1() Hrq &



Heanq (2012). larger banks are lcss clposed to the credrt rlsl\ duc to the adcquatc capltal

le\,els thc) halc Lot\er lnterest ratcs can lncrcase the rlsk for the banks duc to thc hlghcr

ln\cstments (loannldou et al . 2015) So the prevrous lrteralure suggcsts the rclatlonshlp of

thcse varrables wrth the rlsl taklng actlvlhcs ofbank

ln Pakrstan Basel accord was rmplcmented bl State Bank of Paklstan for the first trmc

rn 1997 The caprtal rcgulatlon ls also ln lrne wllh the Basel-l Accord The regulatron lrnled

the banl asset portfolto ulth thc mlnlmum capllal tevel. t\hrch has to bc marntalncd b) the

bank The bants tn PaLtstan are currently followlng the Bascl Ill standard of the caPltal

adequac) ratto (CAR) agalnst the rls[ wcrghtcd asscts (RWA) Banls cclculatc the rls]'

\\eighted assets b) uslnB the four rtsk categorles F'or the GoYemment sccur'tles default rrsk rs

Oyo- 2OVo ts marntarncd for thc lolr rrsl. 50o'o for the moderale rtsl asscts and 100% for the

hrgh flsL asse(s such as toans wlthout sccurrtles In the )ear 2008. thc capltal adequac) ratlo

uas lnltrally 9olo whtch has rncreascd graduallv Currently ln llght of Basel Ill, capltal

adequac) ratro (CAR) rncreased to l6 396 b! the end of Mrrch 2016

Accordrng to Shafiq and Nasr (2010). Pak'stanl banks arc e\posed to country rrsL and

pohncal rrskduc to unstable pohhcal sltuatrons along \\lth thc other market rlsks Therefore

thc Pakrstanr banks have to foltou thc regulatoD rcqulrements and keep htgher resenes

Basel rules plal a role ln the maklng the banllng lnshtutlons morc stable and efftclent (Nazrr

et al. 2012) There are dtffcrent studrcsr avarlable on cmplrlcal anal)sls of relatronshlp

bet\\ecn caplt!l rattos and rlsks for dlff!rent countrles

Due to the financlal lnnovatlons ln thc under developed capltal markets llke Pakls(an'

bank's caprtal rcgulattons are lllel) to havc more lmpo ant aflccl on the rlsk In case of

PaLlstan. r! not an cas) tasl' to anallsc thc assoclatlon among the nsk and capltal levcls and

thls emprrrcal qucslron deserve aflentlon Therc are studles a\allable on rlsk managemcnt

r(Kahac 1977) (shne\cs& Dahl 1992) (Jacques & Nrg.o, l9q7) (Dlum 19991. lclaL$cns et al 2000)'

(tumc 2001) (/\lunbas ct.rl, :007). (lcnnotrr et il 2l)07). (Agusmo et al l0o8) lt-cc & tlsreh_ l0lll (\airm
.r rrlljr 

)



pracoces Lkc, Ahmed et al (2011) ha\e used the data ofconventlonal banks of Paklstan to

anahse the nsk management In most reccnl studl b) Ashrafet al (2016) lnveshSated thc

assocratron among thc caprtal and rlsl They used the panel data sel for thc year 2005 to 2012

oIPa[rstanr banks The] found that strtngent rlskbascd capltal requrremcnts ha\e reduced the

overall ponfollo rlsk rn the Pak,stanl banks

Prevror.rs research that e\amtncd the assoclatlon cmong the cap,tal and rlsk has mostll

analyzed the bankrng slstems ofde\elopcd countfles One ofthc rattonalcs of llmlted studlcs

regardrng dcvcloprng countrres Is the late cdophon of Bascl rcgulatlons Therefore. due to

Irmrtatrons of data on the rlsk md capttal a veq [eN studtes are arallable ln case ol

developlng countrres As Pakrstan ts also one of the developrng countrres. so not such

pa(rcular studrcs avarlable rnYestrgatrng thc affects ofcap,tal and profitabllrt) on the rtsk

takrng behavrour Hencc. the conncchon bctween thc capltal lcvel and rrs[ tallng behavlour

ofbanks sta)s slat,slrcall) unrcsohed ln casc ofPaLlstan There[ore. lt needs further studles

to e\amrne thc assocratron among the capltal and rlsL ofbanks

1.2 Reserrch Gap

Due to lnternahonal banklng crtsls ln lhe financlal marlets. thc assoclatlon among the rIsk.

banL caprtal level and p.ofitablllt) has bcen subJect to research for manl tears Er'lst:ng

lrtcrature on assocratron among bank capltal and nsk hare mostlv conccntrated on banktng

scctors of Europe and Amertca Related to developlng counlrless. wc found very ltmlted

srudles that have e\plarncd thc relatlonshtp bctween the underllrng \arlables Thc rcason ts

late adoptron ofthe Basel gurdelrncs and data llmltatlons ln these countrlcs Ne\t. the e\rstlng

lrtcmtuie6 on bankrng sector of PaLlsEn rs not Pro\ldlng an) clear e\ldence of assoctatton

between thc flsk and capttal Most ofthc prevlous studtes related to Paklstan banllng scctor

have marnl) concenlrated on the nsk management and profitabllrl) measures

' Ilo &d SNL, (2002) and (hrun cl cl (:(i02)ar. the fc$ srudrcs Jlatlablc on thc de\.loprng rountrrcs lhos.

hatc rsscsscd thc rclatronsh,p ben\ccn thc lcndrng bcha\ rour md !,rprul rcqur.cmenls in hrnls
( 

Thc onl) stud\ a\.rlxblc on ihc b.rnhng sccln ot PakrslJn rs b) Ashrli et al (2016). rr\estrgaone thc

assocrJuon h.o\cen the nsL J.,l c.prlal
6



To the bcst of our knowledge no prror studles avatlablc on mlxed banllng s)'stem of

Paklstan rnvestrgatrng the shon+un as uell as long_run relatronshlp bet*een nsk and caprtal

Thcrefore- first thrs slud) contrtbutes to lhe cxtstlng Ilterature b) conductlng a research on the

banhng sector of one of the dcveloplng countrles Sccondl).lt rs an addttron tothe pre\lous

lrtemturc on the banllng sector of Paklstan We examlne thc rclatlonshrp bet\\cen capttal

lcvcl and rrsk takrng bchavlour ofml\ed banklng slstcm ofPalrstan Moreover. \\c almed to

chcck the lmpact of banl's slze. profitabltlt) and tnterest/Ftnanctng rate on the rlsl tahng

beha\lour

1.3 Objectivcs of thc study

The study has the followlng objechvcs

I To rnvestlgate the long'run relatlonshlp bcl$een capltal level and rlsk) assets of

banks ln Paklstan

2 To c\plorc the shon'run relatlonshrp betwccn captal lcvel and nsky asscts o[banks

ln Pakrsian

3 To chcck thc lmpact olbank srzc and profitablllty on thc nsk talrng behavrour of

banks

l..l Rcscrrch questlons ofthc study

l'he stud) addrcsses the followtng research questlons

I ls there any srgnlficant retatlonshlp beh\ccn the capltal le!cl and nsk takrng

bchalrour of banks ln the long run?

2 Is therc any srgntficant relattonshlp bet\!ecn the caprtal lercl and rlsL tallng

behavrour ofbanks rn thc short run')

3 Is thcrc an) srgnrficant relatronshrp bettteen the srze and rlsk ofbanks"

.1 Is there an) srgnrficant assocratlon bctween the profitabllrt) and rlsk'

5 Is thcre an) srgntficant rclatlonshlp bcfwcen thc rntercst rate and bank rlsk"



1,5 Significrncc ofthc Study

Thrs stud) contnbutcs to the e\lstlng lrterature b) findlng the shon'run as well as the

long-run assoctatton amongthe bank captta level and nsk ofbanks rn Paklslan Most ol

prror studles lnvcstrgatrng the lmpact of capltal on rlsk hcve focuscd on the de\cloped

countrtes banls A very rare propo(lon of the c;\rstlng llterature has examtncd the

relahonshlp bet$e€n nsl taktng bchavlour and caprtal. uslng thc data of banl's rn

dcvcloprng countflcs Thcrefore. for emcrcnt Portfollo and rtsk management. lt ts \ltal to

lnleslrgatc the assocrallon among thc capltal lelel and rlsk tallng behavlour of banks

The rcsults of thc slud) ma) hclp rcgulatory authorrtles to s€t the bener caPltal

requrrcments and tmprove asset quallt) of banls The results ma) asslst the banl

managers to marntarn adequate capnal level and maLe better portfolro declslons whrle

makrng rn\estments Most rmportantl). thcse findln8s can hclP the customers and

lnvcstors to select the bcner financtal tntermedtartcs for thelr deposrts and lnvestmenls

Bank caprtal levcls and ,ts nsl takrng behallours can reflecl the prcferences of banks

Thercfore. thc lnveslors can depostt and tnvesl lhelr t'unds ln banks havrng the

appropnate capttal le\cls and oPtrmal assct portfollos

1.6 Orgrnizetion of thc Study

Thls study conslsts offive chapters Chapter I descrlbcs rnlroductlon. purposc of the stud,,

research questrons and thc rcsearch gap on the basls of pre!lous llteraturc on the rlsk taklng

behalrour rnd caprtal adcquac)' Ne\t tt c\plalns that hott thrs stud) conlrlbutes to errstlng

lrterature At thc end rt shot\s the schcme ofstudy

The second chapter of thrs stud) consrsts ofcrltlcal anal)sls of the prevlous lltemurc on lhe

flsk taklng behatrour and captal Partrcularl)'. thc results of the theoretrcal and emPrncal

e\rshng studrcs on flsk and caprtal are drscusscd rn dctarls ln thls chapter At the end. thrs

chapter also presents thc findrngs of lrterature related to other varlables hLe banl slze. mte

and profitabrlrty
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The chapter thrcc comprrses the methodology and emplflcal model for rnyestlgahng the

assocratlon betwccn the caprtal adequaq and nsk talrng bcharrour rn banks ln addrtron. first

thrs chapter drsplays thc dlnamrc OLS model for long-run statrstrcal anallsls and next rt

sho*s the VECM modcl to test the shon run dynemrcs of varrables Funher the cstlmalron

technrque that we have uscd to eshmatc the short run model rs clso descflbed Flnall), the

chapter provrdcs lhe detarls ofdata. rts sources and vaflcblc

Chaptcr 4 provrdcs the results ofcmprflcal models Panlcularl). first thc chaptcr drscuses the

results of summarl statrstlcs and co-rntegratron test Thcn the chaptcr provtdcs the results of

d)nsmrc OLS model lmplemented to understand the Iong-run assoctatton among vanables

Nc\t the results of VECM model are drscussed ln detalls Flnall\ thc chapter gtves the results

of post-eshmctron test. appltcd 10 checl the \,altdtt\ ofcstrmates

Chapter 5 ofthe stud) concludes baclground of dtssertahon and conclustons Ne\t. thts

chaplcr pro\ldcs the polrc) rccommendattons and economrc Justtficatrons of the emptflcal

results At the end. l,mrtatlons of the studv and dlreclrons for future are dlscussed ln the

chaptcr



Chapter 2

Literature Review

2.1 ThcorcticelBackground

Capml rcqutrcmcnts are an essenhal part ofthc bankrng rc8ulatlons The regulators hale

bccn m aklng cfforts to set 'aPproprlate leve ls of caplta l for long tr me Durl ng the l 970s the

Amencan rcgulators used drlltrcnt formulas to calculale thc mlnlmum ccprtal rcqur'ements

ford!flercntassctsAftcr\'artousamcndmcnts.thc}'lntrodUccde\pllcltcapltalmnoslnl98]

at lasl Due to the heterogencltles of rrsks rn managlng assets portfolros of banks thc

regulators ofdrffercnt natrons t\ere agrced al Bascl dccord

Thc current theoretrcal lrterature on marntclnlng lhe mlnlmum cJPllal le\el agalnst thc rlsl

rs based on the ..moral h^zard theonT" Thts can encourage lhc banks to male the flsk}

rnlcstments for hlgh rctums \\lthout dlllgcnt chcckng ManaSers belle\'e that the lnsurancc

on the depostls can prot€ct the banks from rnsolvcncl and thc) contlnue to trle too much

nsl Therefore. to oflset these rlsk lnducemcnts fiom the banl's' mlnlmum capttal

requrrements arc lntroduccd On the basls of mtntmum cap(al rcqulrements and rlsk thc

thcorctlcal ltteraturc rs drrtded rnto drtlerent catcgorles Accordlng to vallous studles, capltal

requlrements clcarll'are able to stabrlrze thc banks (Kecly and Furlong' l990 Berger et al '

I995-Colton&wlnton.2000)lncontrast,somestudressusgestlhctcapttalrequtrements

can make them much rlskrcr than thct \\ould be \\'(hout such requlrements (Koehn and

Santomcro. 1980, Blum, I9g9)

Accordlng to Kahane (1977). there ls a role ofcapltal constralned assets portfollos rn

the bcnkrng Hrs stud) e\plarns that lf banL managers are rlsl alerse then the there ls

probabtlrq that thc regulatlons can ha\'e effcctl\c role ln rcducrng thc rlsk lt ls lmponant that

'It states that an lnstrlutron or goup t.ilc Prn rn n\[] aclr\rtrcs on the ba\rs thal oth'r rn\trunon or grouf (c g

,";,;;;";:;;;.;,."i'.,ii *"ii-"-'". -'".t Jss rhc BuarJntc's or )n\ rhrrd r" ) ae'rnsr un'\pcct'd

losscs crn motr\are thc manage6 to talc e\ccss rrsl 
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the assel portfolo must be equally regutanzed, so that to Saln the results of effectrveness of

caprral regulattons Onh caprtal regutatron ls not an cffcctr\c tool to reducc the rrsks rn banks

unlrl the assct composrlron ofbanks also not rcgularlzed

Kochn and Santomero (1980) suggcst that banls lhat are nol much rlsl aversc wlll

choose flskler assets The), have dcmonslraled that the oplrmat asset Pon[ollo ls necessar] for

effectrrcness olrcgulator) caprlal rcstrlcllons More strlcr rcgulator) rcqulremcnls can aflect

the finmcral tnstrttitlons rna t\a-y- b) makrng lt lessormorcsafe Both ofthc abote conclude

that the caprtal and asset rcgulallons are nccessao The) furlher e\plalned that capltal and

asset portfolro must be regulanzed s€paralcl) and musl nol be drscontrnued \la ratlo

conslratntS

Alfnend (1988) dcscrlbcs that thc adoptlon of lnlcrnatronal capltal standard under thc

Basleaccordreduccsthcdcficrencrcslnmcasurcmentofcapllaladequac\ratlothathat'e

emergcd rn the l9tos Ho\\e\cr. lnlcrnatlonal banLrng regulators should conlrrbule more to 1

stable rnlernatronal banklng slstem and hclp to mrnrmrze compctltrve rnequalrtlcs among

banksThermpcrfeclronlnmlnlmumrc8ulator}lslharltlsnotgoodcnoughtocxpllcltl}'

remo\'elherlsksoltrcsultedlntn\olvemcntofthebanl.slntallnEhlghrlslsHlsstud!

further c\plarns that rcgulato6 also should tale account of all the nsks to !thrch banllng

rnstrtutrons arc e\posed Spccrficall) lhere could bcthe lrqurdll\' managemcnt' lundrng and

portfoho qualrt) rrsks

Furlong and Keclcy (1989) c\plaln that thc rrsk rn the banls can trc mlnlmlzed b)

rmplementlng the strlct caprlal requrremcnls Thel arc ofllc\\ that most ofthe trmes banl\

prcfer to rarse thclr capttal lcrct b] acqulrrng thc loans and tnstead of rcttrlng deposrls or

secur(les ln thls wa\. banLs tQ to lncrease thetr asscts and also tale the lnsurancc subsld)

Thcreforc. thc strrngenl regutator] requrrcmenls can dccreasc thc lcrcl ofrrsl

Nlarshall and Prescott (2OOt) statc lhat most ofthe lrmcs banL choose ponfolro rrsL

\rrth ha\rng e\cess caprlal The) selecl the costl) scrcenlng lo determrne the ponfoLo rclum
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The hrghcr caprlal levels gtve Incentl!es to banks to sclcct subopomal hrgher lcrel ofrrskl

assets Thelr stud] on lhc bcnk caprral rcgulahons and rlsL explalns lhat thc cap't0l

requrements are an effcctr\c tool to mlnlmlze the dcfault probabrlrty and portfollo nsk

llowever wlthout thc state{onllngents penaltles. l1 rs not possrble lo set optlmal capltal

rcgulattons

ln contrast. Barth ct rl (2004) er.ptore the effects ofregulato^ capltal on the overall rlsl

tallng behavlour of banks Thel conclude thct the mcJor causes of banklng crlsls are thc

huge rnvestments tn the propcrty and also thc proprletorshrp of banl wfth other thcn the

profcssronal rnstrtutrons ln addlllon, the) find that the bank prl!ate suPervlslon rs much bettcr

optlon to restnct bank lnstead of lmposlng restrlct capltal regulaltons on the banklng scctor

Ho\\evcr. they do not e\platn whcthcr thc banl' rlsl'laklng actlvates changes rn accordance

wrth the !anatrons rn capltal restrlchons

Vanhoose (2007) descrlbes that thc c.pltal rcqulrements alone do not Suarrntee the

soundness of thc banks To some tevel these restrlctlons can dtscouragc thc managers to

rn!estrng ln the flsky assets, bul not cllmtnatlng the rlsk completel) Thcrefore' lhe theorctrcal

trtemturc concludcs that the comptitsor) regulatlon ofthe CAR pressunze banks \\lth capltal

below the requlred. to lncrcasc the capltal level

2.2 Empirical Evidence otr Associrtion betrrc.tr C.pit.l.nd Rrlk

Relaoonshrp bct*ecn thc caprlal level and bank nsk ls one of the central loprcs rn the

bankrng scctor as rt has the potenttal lmpltcatlons for regulatorl polrcrcs Normally rhere ts

assumptron that thc rmpact of capltal regulatlon on the banklng scctor has homogencous

lmpact Duc to heteroganelt) ofthe countrles and banks that assumptron ma1 be questronedt

The mpact of caprtal regulatlon may vary across dlllerent count.,es due that countr) o\\n

t 
^ccordrnS 

lo thc BcJ() anLi Gron (20{rl) th. e,rPrt:l lc\cl hls ve.riidnt rmPaLt on the low.r lc\el lrprt2l
banls but not on the orhcrs Thc) .cIEn rhcl negl.llrng thL h.rcrogcncil! tacror In (sl matrnB b.nk 

'rs[ 
trlrng

bchr!iour ccn r.us. rnconsistcnl rcsulls B.nls h th. drffercnl lountn.s arc r\p('scd ro thc drilrent nsl's duc to

hct.ro8ei.ous factors. therclor. Ihc rcsults 01 asocr.(ron btt$.en thc cdprtal lt\el .nd n\l ar. drn'rtnt rn

drffcrenl countics (l).hs et.l 2010)
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specrfic cconomlc vartablcs When tYe comprehcnslvel) anallse the pre!lous llterature on thls

lssue. scvcral studres sho* that an lncrease In capllal can also enhance the rlsk of banks'

(Blum. 1999. Shrreves and Dahl, 1992. Jokrprdr and Mrlnc,201l) whereas' some of the

studres sho\r'that the mcrease ln cap(cl can rcduce the rlsl ln thc banks For lnstance' Konlshl

and Yasuda (2004), Rrme (2001) and Tan ct al (200E) have found a negatrve assocratron

beh{een caPrtal and rlsk

2.3 Empiricel Evid.nce ofNcg.tiYc Assocr.tion betwc'tr Risk rnd CAR

lf lncrease tn the capltal rcqurrcments reduccs thc rlsk taklng actlvllles of banLs then there

rs negatrvl- or tnverse assoclahon bet\\ecn the nsk and capltal The tnverse assoctatton

bct$een rhcse \arlables dcscrlbes lhat caprtal requtrcments are one of the eflectlve tool for

malntalnrng thc financral stablllt) In banls Therc are vartous sludles a!arlable findlng

negatlve or rnverse assoctatton bet*cen the caprtal and rrsk

ln thrs connectlon. Dothan and Wllllams (1980) tested the ellects ofmore strlct caprtal

controls on the bchavtour of banks Thc) trlcd to e:rplore the relatronshlp between banks

rnsolvency and thc pubhc rcgulatron Thc banks sctccted b) them uere Insured by the popular

rnsurance compimtes of Amcnca B) uslng thc srmple state prefercncc modcl they reponed

that lftherc ls an lncreasc rn the rcgulatory capltal ofthe banks. then there ls dccrease ln assct

portfolro flsL Therr study fu(her e\plarned that the monltorlng of ban| loans ls \cn

rmpo(ant os the! ma!'bc ln\ol\ed rn maLlng ven rrsk) portfollos

Brc$er and Lee ( I9E6) have worked on an tssue thal how the financlal markct ls lnter-

llnked \\rth rlsl taken b) the banks The) uscd the dala set of -{{ Amcrlcan banls and holdlng

companres from 19.1t to 1978 Thel concluded that hlSher le\els ofcapltal can motl\atc the

management of banks to tnvest less ln asky asscts. and augmented an ln\erse assoclatlon

befl\ecn the rlsL and caprtal le\els Thq further e\plalned thal banks Inve$ In rrsk) asscts lo

garn hrgh profits Ho\\c\c.. lhe strtngent capltal rc8utstlons are helpful to control thc bsnks

from takrng hrgh rrsk
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Srmrlarly. Karcls ct al (1989) rnYcsrlsatcd rctatlonshlp belwccn rlsl and cap(al b)

usrng the uns)stemattc and s)slematlc rrs[ as pro\res for rrsl A quancrl] daia of 2l

Amcrlcan banls o!er thc perlod t977-198{ ls used and estrmctton r\as carrred on b) uslng the

CAPN,Iandcorrclatlon].hclremplrlcalfindlnsssuSScstthatforcachofthln)'quaners-lhe

rcsults suggestcd thc ncgatr\e cofielallon bctt{cen thc uns}slematlc rlsl cocfficrcnts and

lc\els of caprtal Funher the! founded a negall\c corrclctron among the total rlsl and CAR'

$hrch dcptct an ln\crsc assoclatlon bctt\ccn thcm Moreo\'er' ml\cd slgns have been

obsened bct\\ecn thc coelTicrcnls ofcapltal and s)stematlc rrsL

Jacqucs and Nlgro (1997) cstrmated thc relalronshrp bet$ecn banlt profitabrltt! and

rrsh by usrng data of2570 US banLs \rrth trmc span 1990-l9sl Thcyconcludedthal$rththc

rncreasc rn mlnrmum capltal requlremcnts. the capllal ratros ol banls also become hrgher

The hrgher CAR of thc banks redticcd thc olerall nsL for banks Therefore therr results

supported thc ! le\\ thar strrct caprtal requlrements arc one of rhc elTicrent tools rn maklng the

commercral banLs much safcr for deposrtors

Fu(hermorc. Salas and Saunna (2003) havc e\amrned the results of regulaton

requrrcments on thc crcdlt rlsL Thc) used the samplc of2l commercral banks In Sparn forthe

trme span t968 to l99t B) apptlrng srmple OLS thc! found thal thc rncrcased caprtal letcls

harc negatrrc cffecls on banl crcd( nsl taklngs Thcl funher c\plarned thal the concems

regardrng the cred( rlsl must bc resolrcd So thcrc ls a nccd to strcngthen the capltal

regulatron to a\old rrs[

Todctcrmlnethenskfaclors.KonlshrandYasuda(2001)cmplncall)c\xmrnedthe

tcn\earsdataofcommerclalbankslnJapanBlappllrngtherc8rcsslonmodel.lhe}

concludedthatCARcanbecffcch\elnmtnlmlzlnsrhcrlsl.lnbcnksThc}alsofoundthatlhe

o\\nershrp structurc hare also an rmPact on the rrsl Slabrlll) ofsharc holders' ha\lng thc

owncrshrp of banLs has also negalrre rmpacl on lhc rlsL So the) also sho*ed a ncgatrle

assocratron bellvcen thc rlsL and mlnlmum capllalrequlrcmenls
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Hussatn and Hassan (2005) hale emplrlcall) e\amlned the data of largc commercral

banks ln thc elcven dcvcloplng countrlcs Thel found the lnvcrsc assoclahon bet\\een caP(al

and flsk Fu(hcr thcy explalned that thc mlnlmum ciptal requtrcmcnts hove capablllty to

dccreasc the ovcrall nsk ln banks ln thclr stud) the! also anal)zed the assocratron bet$ccn

the banl capllat and financlal development and suggested a ncgatl!c rclatlonshlp lt was also

e\plarncd b) thcm that new sources oIcapltal can reduce the crcdtt rlsk

Conzalcz (2005) c\amlncd the robust Impact ofregulatol-1 caPllal on nsl ln thln) sl\

dcveloped countrles The) argued that. htgher regulalory caprtal reduce bank charter \alues

anddecreasetheolerallrrsl'lnbanlsSotheyreponedthcttherclatlonbett\cenlheosk)

assets and cap(al levels rs negatl\e He further examlned the relahonshrp beN\ecn the

satabllrt) of banks and rcgulator) caPltal and atso found that they are also negatlvcl)

correlated

Srl\a (2007) has also argued that strlct capltal regulalron can rcduce the ln\estment b)

banks ln nsk) assets The data uscd b) htm *as semtnal and modcl developed b) Blum

(1999) $as used to cxamlne the llnk benvcen rlsl and capltal Accordlng tohls findlngs' rrsk

can be rcduced b\ lncrease tn thc capllal requlrcmcnts }lrs stud) further suggestcd that

Monrtonng and suPervrslon could be an cffcct,Ye tool to rcducc rlsL and to lmplcmcnt capltal

regulatlons

In another stud). Zhang (2008) c\amlned thc effect ofrcgulator) capllal on the rlsl b)

usrng the data of 12 Chlnese Commerctal banks tncludlng the 3 govcrnment banls for the

peflod 200.1 to 2006 Bl uslng thc d)namlc methodolo$ thc) found a negall\c assocratlon

bchvecn the changes ln capltal rcqulremcnts and change ln rlsk behavtours The regulaton

clause of mrntmum CAR lnslsts on bank to ralse thelr capMl leYels at leasl accordlng to the

rcgulaton requtremcnts Ho\\ever. strlcl capltal requlremcnts havc not a notlceablc control

over thc nsk ofbanks
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Agusman ct al (2008) conducted a stud) to chccl the nature ofassoclalron hct\rccn

thc isL and caprtal among the Asran banks Thc) havc takcn l0 years pancl data ofthcsc

banl,s Thcy used thc ratro ofcqult) capltal to measure the capltal levels and rls[' by tallng

thc vancnce of return ratlos Thctr cmplrlcal results deplctcd a non-llnear rclatlonshrp

bctwcen caprtal and rlsk lcrel ofAsran banks' but not statlstrcall) slgntficant

AgoraLt el al (l0l l) e\plorcd the rmpact ofthe regulalory requl'ements on the banL

rrsll assets The) used the data ofeastem and central European banklnB sector for thc Penod

1998 to 2005 Based on stud) findrngs the) concludcd that rncrease ln the capltal requlrement

can rcducc thc overall rlsk Thc) found a negatlve relattonshlp betwcen the underlllng

ra ables The] further c\plalned that llm(€d caprtal rcqurremcnts can strongl) restrlct the

nsk cnd also dccrease th€ non perfo.mlng loans Thcrr studv also statcd that th€ marlet power

ofbanls rs also an lmportanl determrnant of.tsk taklnB

Klomp and De Haan (2011) canrcd out a stud) on the banks of member countrles of

OECD The) uscd the 6 )ears data to e\amlne the assoclatlon between the regulatory capltal

and nsk 'fhelr stud) shoucd that hrgh ratlo caplLlt requlrements can constraln thc banks from

ulrng hrgh rrsl' Ho\\'ever. lmpact ls not much slSnlficant fbr lo\\ captlallzed banls Further

they suggest that bank stze ls Posltr\el] relatcd to both capltal and rlsk

ln slmllar ltnes, Haq and Heancl (2012) used the data of European banks to

ln\estlSate the dctcrmlnants of banl rlsk The data sample of Il7 banl*s \ras ta[en for lhe

pcrtod 1996to2010 Thctr resulls sho\\ed the negatl\e assoclatlon bet$een thc CAR and the

cred( rtsk Thc) furthcr c\plalned that rcgulatoD capltal ts onc olthe potentlal lndlcators ln

determrnrng the rrsk The) suggested that lf banks ar€ pressurlzed to ra'se therr caPltal lcvel

then thc uns)stematrc rlsl may also goes up for thc bank

Tan and Floros (2013) rnallzcd the sample ol Chrnese banls to examlne the

assoclatron between the rlsk) assets and capltal lcvel They used the data of commcrclrl

banks for the perrod 2003 to 2009 Thcrr findrngs suggestcd that thc CAR rs negatrlel) and
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slgnrficantl) rclatcd to thc bank rrst taklng behavlours lt was also c\plalned that the hanl

\\lth hrghcr llquldrt) prefcr to malntaln hlghcr caprtal level As thc) prcfer to keep hlghcr

capltal levcts. thereforc the) arc not lnvolved m ma[lng tn\estments rn the hrgher rlsk]

assets or flsk) portfollos

Bouhenl ct al (2014) carrled out a stud) on the European banks from lhc )ear 2005

to 201 t to anallsc the lmpact ofrcgulatoD rcqulrements on the profils and bank rlsk Thcy

concludcd that the mlnlmum CAR rcqutrcments can dccreasc the rrsL rn banls Furthcr lhe)

also found a negatlve assoclatlon belEeen the strlct regulatlon and profit Morcov€r' thcy

e\plalncd that these requlrements can lncrease thc profitabtllt) and boost the performancc

of banl,rng scctor of Europc

Lee at al (2015) studled the mpact of mlnlmum capltal requtrements on the nsk the

ask takrng behavtour A sample of l7l Chtnese commercral banks lor thc )ear 1997 to

20lllsselectedforestlmatlonsThelfoundthatcapltallsslgnlficantl}'andnegatl\cl}'

assocrated ulth the rlsl tcLlng actl\ltles of bcnls They further e\Plalncd that afterJolnlng

the WTO In 2001. bank capltal level has nolc\\orth) affccts on thc banL rlsk taklng

behavrour and profitabtllty ln Chlncse banklng sector The rffecl ofcapltal lc\el on the 
'lsl

takrng rs dtfferent for small and targe banks duc to dlflcrenl Yarrablcs used ln the banllng

lndustry

Bensclmaetal (2016) anal)scd the data ofl0 commercral banLs ofNIENA regron

for the peflod 2002 to 2009 The) concluded that osk) asscts and capltal adequacy rJhos

are srgnlficanrl) and negah!cl) assoctatcd to each other further, thc) separatel) teskd thc

samples ofCBsand IBstoe\amlne the assoc,atlon bet\!een capttal and rtsk Ho\\'evcr the

results also showed ncgatlve rclloonshlp between the undcrlvlng varlables for the scparate

samplc as \\ell The) also tested the eflect ofouncrshlp struclure on thc banl( nsl ta[rne
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2.3.1 Empincal ProofofPoslhv. Associetion bctwccn CAR and Rlsk

ln contrast. pre\lous llterature also shows a posltl\e assoclatlon bet$een the

mrnrmum capltal requlrcments and rlsl Thc pos,tlvc assoclahon ls ln accordance qlth thc

moral hazard theor) where managcs tale rlsk on the basls ofmlss_prlced lnsurance Thc othcr

Icasonbehlndthlsdlrectassoclatlonlsthclowrelumonlnt'estmentslnprcsenc€ofsuch

restflctrons As these requlrements put pressure on the banks to llmlt thelr ln\cstments'

thercfore, the b.rnks tend to rearrange therr porttollos and lnvcst tn the rlsk) assets we

drscuss the prevtous ltteraturc ln detalts. showlng the pos(lvc assoclatlon bctwcen rlsk and

caprtal

To e\plore the assoclatlon bct\\'ecn the mlnlmum capltal requlremcnts and rtsL taklng

behavlour'shllevcsandDahl(1992)selectcdtheAmencanbanlsThetrresultssuggestcd

that flsk takng bchavlour of banks ! orles $ lrh thc ccpltal le\cts The]'found aslgnrficantand

posttr\e assoclatron bct$een the cap(at and rlsl The banks tnvest more rn thc rlsk) assets as

there rs an rncreasc rn the requlred capltal Due to restrlcllons bcnks havc lrmlted optlons to

lnvest thercfore thc)' tcnd to lncrcase the lnvcstmcnts ln the rlsl' bcarlng assets

Altunbas cl al (1007) lnvestlgated lhc assocratlon bct\\ecn the nsk and caPtlal The)

used the dataset of I5 banks for the )car 1992 to 2000 from European countrres Therr resulls

suggested that capltal lcvels and rlsk) asscts havc the posltlle assoclatlon Moreoler' thc

lrqurdrt) ralto has the dlrect assoclatron \\ lth thc rrsk Thc relatlonshtp bet$een the bank slze

and rrsl'was also found posltl\c further the) suggcsled that the 
'ncompetent 

banks keep the

caprtallevcl hrgh but also make nol many lnvcstments ln thlr rlsl)'portfoltos Thelr stud) also

rclatcd the capltal and rlsk ofbanls \\ lth lndustD and found that financlall) strong lndustr]'

can hare postttve rnfluence on the rrsk and capltal lc\cls ofbanls frnalll' the) concludcd

that the affects of cap(al on rlsk ls dlfferent among the banks on the basls of functrons of

banLs and beharrour ofmanagcrs Thereforc, the results ofthrs relatlonshrp were dtfTerent for

thc commerclal. savlng and co'opcratl\e banls
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Sh'm (2010) conducted thc rescarch on Amcrrcan tlnancral lnst(utlons to e\2mrne the

assocratlon bctwecn the rcgulator) capttal. profitabrlrty and rlsl lle uscd 3SLS (echntquc to

estrmate hrs emprrlcal modcl tY(h trmc sPan from 1993 to 200'1 He concluded a strong

posrtrrc relatronshlp betNecn the caPltal and bank profitabrltt) b) tal'lnB thc r€lum on assets

ratro to measure the profit further, the rlsk has also thc pos(l\e assoclatron wrth caprtal

In srmrlar hnes, Lee and Hscrh (2013) ha\e taken the dala of Asran banls to e\Plore

thestattsllcalrelatlonshlpbetNeenlhenslandcapllalb)'uslngtheCMMlechntqueThe}

concluded that nsL takrn8 behaYlour of banls has the dlrcct relatronshrp \lth the caPllal

Thc) Justrf) that hrghcr lcvel ofcaprlal \\rll lcad to enhance thc protits ofbanks The] Iunher

suggested thar profilabllrt) and rrst\ can allect thc protit on the basrs of functlons ofbanl\s

Thc rmpact ofcapltal Yarrcs ln the banllng s)stcms ofdrfferent countrlcs on thc basrs ofthcrr

rncome lcvels as $cll

B) ustng thc samplc ofbanls of OIC countrrcs' Karrm el al (2014) have confirmed

thc poslttvc assoclatlon betwecn the rlsk taklng behavrour and capttal le\cls Thcse

countrlcshalctheml\cdbanllngandrhercforelhe)estlmatedlhcdataofbotht)pcof

banLs scparatcl) Thelr results suggestcd lhat Nlth the lncrcase ln lhe capltal the

conventlonal banks tend to malc lntestmcnts ln rlsk) assets Thc resuhs of assoclatlon

betwcen thc capltal and nsL rre also same for the lBs as t\elt for thc CMs means thc) also

ta[e more nsl \\hen lhcy ha!c surplus caprtal

2.1 Mitcd Findings

Some of prcvrous llterature on rlsl and capltal has also conctuded that lhe capttal has no

spccrfic ellects on the rrsk ofbanks Fc\\ srudrcs arc of\le\\ that therc rs no slSnlficant

relahonshlp bet$ecn lhesc \artables \\hlle some ofthesc e\lstrng studres concludcd ml\ed

resulls for banls rn dlffercnt regrons due to thc olhcr spccrfic varrables end \arlous rtsks

Sheldon (1996) used the lnformalron ofelercn C_10 counlrles to checl the lmpcct

o[cap(al on rlsl B] uslng the optron_prrclng modcl he found thal the duc to Increasc ln lhe
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rcgulatol.l caprtal, banls portfolro \ras unchan8cd Thesc results also shot\ed that lhe

rcgutator) and non regulator) Influcnccs were nol thcre to control rlsk ln milklng assets

portfoLos Funher he e\plalncd thal the country \\rse thc reSulator) capttal ha!e drfferent

cffccts on rhe rrsl and lt also larrcs duc to drfferent pro\les used b] researchers

Aggarwal and Jacques ( 1998) have sho\red thc dlversc results In dclcrmlnrng llnl bet!\ecn

thc caprlal lclel and rlsl Thc) used thc data of2552 Amerrcan lnsurcd banls liom penod

I990 to I993 to dctermlnc effects ofthe "PCAe slandards on thc ponfoho rlsL and capltal

le\cl The) agreed that thclr findrngs do not assurc the strong assoclatron between nsL and

ccprtal Il rs not necessal-1 that thc rrsl tallng .tltude o[ lhc banktng tndt'jstq \\ould rclatc lo

the caprlal all o\cr the b.nls ln $orld

Rrme (200t) tesled thc rclatronshlp bctwccn thc rrsk and capltal b) usrng the dala of

Swrss banls He sho\led that lrhcn lhe lhreshotd llmlt ofcaprtal rcqulrcments rs adJusted'

rhen thc banLs tn to lncrcase thelr caprtal levcls Ho$e\cr' hls emplrrcal results showed thal

lhcre rs no srgnrficant rcl.tlonshrp among the rlsl le\el and caPllal Further- he suggcsted lhat

the posrll\e rclatronshlp bet\\ccn thc osL and capllal lcvcl rs not pre-Judlced bv the mrnlmum

caprtal requrrcment clause The tncreasc rn thc lclel rs rlsl rnllucnced b) the bank manager

pcrsonal declstons Thercfore, thc assocralton bctueen rlsk taltng beha!lour and cap(al lc\cl

ls not pro\rdrng an! clear c\ ldencc

2-S Empiricrl Litcrrturc on Associrtlon bctwc'n Risk lnd Siz'

The srzc ofbanks sho$s thelr ablltt) to talc rrsks BrB banls ha\e nonnall) the Breater

rcserves lnd caprtal le\'els Thc) also ha\e the tendenc\ to bcar thc losses ln resuks oflhc

rnlesrmcnts made ln thc rrsk) ponfollos In contrast thc smaller banl\s arc nol $ell capltallzed

but the) normalt) lnYest lcss ln the rrsk) asscts Thcrefore due to less rrsL) ln\estmcnts' the!

are less c\posed to rlsl Ho$c\er"tooblgtofall'lheo0arguesthatthelncaseoffa'lurc'

large banl hate note$orth) affccts on all financral marl*ets Thc\ also can Intcst morc rn the

" Prcmr'r Cor.dr.c ,^cuon
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rrsl\y asscts, as they are Ieveraged by the lnsurance companles and also state can suppon them

rn cnsls Thcrcfore, the bank slze can havc thc poslhve or negatlve lmpact on lhe rlsl taklng

behallour of banks Herc lve dlscuss some prcvlous studles on the assoclatron of banks slze

ulth the nsk

Jacqucs and Nrgro (1997) eramtncd thc cffecl of slze on the banl nsk by uslng the

data ofU S banks ofpenod 1990'1991 Thcrr rcsults suggested that the srze affects the banl

lnvestments rn rlsky asscts posltlvel) and slgnlficantly Largc banks arc more lnlollcd rn

tallng sls to galn thc hlgher rctums Aggarwal and Jccques (1998) have found that bank

slze has negatrve tmpact on the capltal lelel Further. bank srze and rlsl taklng ach!(les are

ncgatlvel) and srgnrficantl) assocratcd Thc,mpactofPCA \\as also observed b) themonthe

Amcflcan banLs

fume (2001) dcscrlbed that due to the rel.rtlonshlp wlth the ln\estmcnt opportunlhes'

equ,t] caprtal and rlsk dlverslficatlon, rrsk rs srgnrficantll related to slze of banL He

e\plarned that largcr banks take lor\ rlsk as compared to smaller banls So hls studv also

confirmed that rrsk tallng actl\ltlcs are negatrvely lrnked to banl\ slzc lannotta et al (2007)

conclustons rverc tn suPPort ofthcor) "too brg to fall" and found poslllve assoclahon belween

the bank srzc and rtsk tahng actl\rtles Thcy argued that thc blg banks ln\est mor€ rn the

rrskl assets to garn hrgh retrlms, therefore rlsl ofloss rs also hrgh lor them Largcr han[s take

hrgh nsks and smaltcr banks have feucr lncentl\es for lnvestlng ln rlsky assets (Carc'a-Nlarco

and Robles-Fernandez. 2008) Thc) \r'ere anal)zlng thc data ofsavlng and commcrcral bank

ofspam for lhe pertod of 1993 to 2000

Van Roy (200E) carrled out c stud) on the commerclal banls of C_10 countrlcs to

rnveshgatc the relatlonshlp betwecn slze and the capltal of banls Thelr results suggested thnt

slzc ls posltlvel) and stgntficantt) rclated to the rLsk ofthe banll lhe marlet dlsclpllne has a

\rtat rolc rn thc bankrng lndustry I_lc fu(her c\Plalned that banL slze ls negallvel] assoclated

to thc capllal requtrements Zhlng (2008) has also found a posrtlve relatlonshrp beN\ecn the
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bank sze and rlsk b) usrng the data ofChlnese bcnls He c\plarncd that the large banks have

tendcncy to ln!cst more tn thc rtsk) assets Laeven and Lerrnc (?009) have e\amlncd the data

of2T0latgest banks In.18 countrles Thel *cre ofthe rrew that banL slze ts posltl\cl) related

to thc flsk

Zflbr & BouJelbcne (2011) e\amlncd the affccts of macro and mlcro economlc

vaflables on the rrsk by for the pcrlod I995 to 2008 Thc) used the dala ofTunrslan banks and

found that slze ls also one ofthe detcrmtnants ofrlsl' m banls They documented th't sze and

nsl are negatlvel) and srgnlficantl) assocrated Abdelaztz ct al (2012) ha\c ln\eslrgated the

assocrrtlon betueen slze and nsl b) uslng the data ofTunlslan banks for the perlod 1980 to

2010 The) rcportcd that the srze and nsl) assets arc stgnlficantl) and negatr\ely assoclatcd

They erplarned further that most ofthe macro \arlables ha\e negatlve lmpact on thc bank

credrt nsk

Afzal and Mlrza (2012) lnvestlgaled the relatronshtp bett\een the bank slzc rrsk and

drvcrsrficalron b) usrng the data ofPat\rstanr banks tbrthc perrod 200'1 10 2009 The) reported

that although the large banks rnvest In the hrghly rrsk) assets but they also hale the abrlrt]' to

drvcrsrI Therefore. the] reported lhat the bank slze ls posrtl\clv related to the rlsk Beltrattl

and Stulz (2012) carrrcd out stud) on thc 16{ large banks rn the \orld forthc perrod of2007'

2008 Frnanctal Turmoll Thq concluded that the nsk and bank sze are ncgsllvcl\ relalcd

Ho\!cver. thclr rcsults \\ere not statlsttcalt) slgnlficant due to the small cross sectlons Haq&

Heane) (2012) tnvestlgated thc determlnants ofrlsk b)'usrng (he lnformahon ofcommcrcral

banls rn Europe The) shoucd a posltlve correlatlon bctt\een the lotal rls[ arld hank srze

Howevet, lherr results suggested an lnlcrse assoclatlon of bank slze wIth the osL taklng

acttvttles

Laeven ct al (2015) concludcd thrt thc rlsk ls dlrectt) proPorlronal to thc banl srTc and

rn\crsel) proponronal to capllal le\cl ofbanks In a most reccnt stud) b) Ben Selma el al

(2016) used the sub sample of Islamlc and con!enlronal banks to check the efl'ect ofbanl slze
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on the nsk They found that banl stze ls negahvcl) relatcd to thc rrsk Ilowever. the results of

thls relatronshrp \tere not slSnlficant

2.6 Rcvicw of Prcvtous Litcr.turc on Assoctatlotr bctwcer Risk rDd Intcrest

Rrtc

Accordrng to Dc|s and Kouretas (2011). the lntercst/financlng ratc has the capcblllt) to

rncrease the nsl taklng behavtour ofbanks In the mrd 2000s' due to lo$ lnterest rates lhere

lras rncreasc ln the bank lcrel ofrrsL Thc rcason ls that due to lo\l lnterest ratcs. therc ls

rcductron rn the profit margtns and banks lnvest rn hrghll rrsty assets to galn h'gh rcturns So

rt can be observed cleartt that, the banls rcact ln the low lntcrest en!lronment b) softcnlng

thc lendrng standards and thus rnvesttng rn rtsL, assets

Prevlous studles on the emplocal anallsls ofassoclatlon bcl\\een the rlsk and lnterest rate

are llmrted Most ofthe e\tstrng llterature e\hlblts lhat lnterest rate and the rlsk are negatllel)

related Llke. RaJan (2006) tested the assoclatlon among lntercst rate and rlsk of banl*s and

suggested thc ncgattvc assoclatlon bcttlecn them He argued that nomlnal lntercst rate Is

normalll couplcd lr'rth a decrease rn the marglns So lt prcssurlzes the banls to tnrest ln morc

flskJ assets Keele) (1990) havc also argucd that the tnlerest rate ls negatlvely assocrated wlth

thc nsk

McNamara and Bromlle) (1999) fbund a posltl\e assoctatlon bet\\ccn the fincncrng rate

and rrsk Thel' further e\pl.tned that rncrcasc tn the lntcrest rate can lncreasc the overall rlsk

ofbank DeLs and Brtsstmts (2010) tcsted thc affects of monelary pollc) on the banks rrsL

and pcrformancc Thet used the dala of Amerlcan and Euro Arca banks Thelr findlngs

suggest that dltlerenl banks responsc ! arles duc to change ln lhe financrng rate polrcles

Dells and Kouretas (201l) concludcd that rlsl talrng and lntcrest ratc arc tnterscl)

proponronal lo cach othcr Thel funhcr argued that loNer rnterest rate can redtice the

lolatrhlt and marglns ofrate So thls can motl\ate banLs to search for morc nsk) producls

Ioannrdou ct al (2015) e\amtncd the lo\l rate pollc) ln Bollvra and lound that lo\\er rate
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polrc) can encouragc th€ banks to Srant loans to borrolr'ers wtlh poor crcdtt hlstor] and lo!\

ratrng The) also tbund a negalr\c rclatronshrp bctt\een lhc rrsk and rntcrest rates So thc

o\crall results of prcrlous lltcrature on assoclatlon amonS financrng/rnlercst rate and rtsk

shows a ncgatrve rclatlonshrp

2,7 Rcti.w ofLit.raturc on Associrtion bctwccn Risk rnd Profitrbilitv

It rs basrc standard rule offinance that hlgh rlsk gcncrate the hlSh rcturns Normall)' lhrs

rulc of rrsk and retum rs tmplled on e!cr)\lhere lrrcspectr\c of an) field or rndustry ln

banlrng scctor thc relatronshrp bett{cen the rlsl and rclum depends uPon lhe 1}pc ofbankrng

br.rsrness Mostofthc rn\cstmcnt banlslale hrgh rlsl and hatc hrgh chancesolloss Aslherr

marn busrncss rs financlal lntermcdlallon and ma[rng lnvestments on behalf of customers

Emprrcall, \\c found man) studles hcvrng posltl\c relatlonshrp betueen the rlsk and rctum

(Frshcr and Hall. 1969. Boahene et al . 2012) On the olher hand varrous studres ha\c

representcd the contrar] vlc\\ as \lell

Jegers (1991) e\plarned that thcre rs slSnlficant and negattve assoclatron among lhc rrsk

and rctum Mrller & Noulas ( I997) also showed a nc8atl\ e assocralron amonB thc profitabrl()

and nsL bl usrng thc dara of Amerrcan banls McNamara and Bromrlcl (1999) concluded

tha( flsk and return arc negatl\cl) relatcd CodlcrrsLr (2005) cramrncd the assocralron among

the profitabrhl) and nsk b1 usrng thc dala of dlffcrcnt banls The rcsults of stud\ also

suggested a ne8atr\e assocratlon ben',ecn the rrsk and profitabrlll) So the findrngs regardrng

flsk and rcturn also remalned lnconclusl\c ln the pre!lous lltcraturc

Kargr (2Ol l) analyzed thc assocrallon htwcen banks prolit and the nsl\ b) uslnB thc deta

of Nrgenan banks Hrs findrngs concludcd an ln\crse and srBnlficanl assoclallon belucen the

ovenll profils of banks and the rrsl Improper rlsl mana8emenl has lhc dlrecl assocratlon

\\rth rhe loan loss pro!lslons *hrch can rcduce the profits l_hls stud) furthcr e\plarned ihct

lcndrng aflrlude of banls must bc assessed and securllres marLet to be slrenglhcned to stablc

thc profir rauos ofbanks
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Boahcnc etal (2012) anallzed the assocntlon bctween the profitablllly and rrsk Theyused

the data ofbanks in Chana for thc penod 2005 to 2009 Thelr results suggcsted a posrllve and

srgnrficant assoclatron beh!een the rlsk tallng beha\lour and Profits ofbanls So thclt slud\

supportcd the hypothesls thrt hrgh nsk can gcnerate the hlgher returns They fr.lnher e'rplalned

that ban[, debt caprtal. bcnk gro$th and banl srzc ]nflucncc thc bank profitabrllt) pos(rvell'

and srgnrflcanrly

Benros (2013) tested lhc connectlon bctlvecn the profitablllt] and credlt rlsk b) uslng thc

data of banks rn the Unrled States Hc concludcd that the hlShcr rlsk can condense the

profitabrhq duc to the grcatcr uncolleclrblc amounts It ls fu(her c\plalncd that thc negatlve

assocratron among the cred( rlsk and capltal level sho\\s that thc hlgher credlt rlsks are

assocrated wlth hrghcr debts Moreover. the Prudent regulatrons crn causc to rncrcase the net

rnterest margln for banls

In rccent study. Tan ct al (2016) have testcd the assoclatlon between thc profit levels and

flsk ofbanks Thcl used the data ofChrnese banls for the ]ear 2003 to 20lJ thel found a

negah\c and slgnlficant assocratron bet\reen the crcdlt rlsl' and bank o!erall rlsk Thq further

documentcd that bank profits has slgnlficant assoclatlon t',rth the rtsk ofbanks Banks has the

tendenc] to rurse thcrr protlts by maktng Investmcnts ln the hrgh rlsk) assets

Wc conclude that the pre\rous theoretrcal and emprrrcal lrtercture on thls lssuc sho\\s the

mr\cd findrngs Ne\t, mosl ofthe emplrlcal llterature has concentrated on thc banklng sectors

ofde!cloprng countnes Thercforc, on the basls ofprevrous Llercturc thc purpose ofour study

ls t\rofold Frrst. \\c chcck the assoclatron among rlsl and capltal level ln banklng sector of

PaLrstan. whlch rs one ofthc dcveloplng countrrcs Next wc also e\amlne the lmpact ofbank

srze and profitabrllt) on the flsk taktng behavtour ofthese banls
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2.1: Summery of Litcrrturc on Associahon bafrYc.n Rlsk rEd Crpltel

Author(Ycrr) Pcriod Countrrcs ModcL4rtcthodology Fitrdings

Hussarn and

Hassan(2005)

2000-2004 IlDeveloprng Srmultaneous

countrres equatlon

Therr findrngs shorved

an lnverse (negatrYc)

assocratlon amonS rrsl

and caprtal

Posltr!c relatronshlp

among nsk and caprtal ls

found

The study showed a

ncgatrve lmpact of

caprtal levcl on nsl

lakrnB behav,ours

'l}lerr rcsulls sho\cd a

ncgahve relatlonshlP

benveen thc nsk and

caP,tallc\cl

Thcy found that caprlal

rs posrtrYcl) rclated lo

nsL takrng behavrour

Drrcct rclalonshrp

behvcen the nsl and

caprtal was found

Drrccl rclalronshrp

b€tween the caprtaland

Zhang (200t)

Agorakr ct al

(20r r )

Alrunbas et

al(2007)

Lec and

Hscrh(2013)

Kanm ct

al (201.1)

1992-2000 l5 banks of

European

countnes

200.1-2006 12 Chrnesc

commercral

banks lncludrng

3 stale owned

1998-2005 Eastcrcn and

central

Panel model

Dlnamlc panel

mcthodolog]

Dynamlc panel

modcl

European banls

Fmcrs and 1996-2007 251 England s Frt cd panel

Osbome(2012) commercral mcthodolog)

banks

199.1-2008 2276 banks of TNo-stcp GMM

42 Asran

countrles

1999-2009 186 commcrcral Pooled ECLS

and 50lBs
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tnOIC countrlcs nsl lvas found rn

commcrcral as well tls ln

lslamrc banks

1997-201I l7l Chtnesc Dynamtc GMM Mr\cd results wcrcLec at

ar(20r5) commcrcral

banks

found bctwern thc

cap(aland flsl on thc

basrs of drflcrcnl

vaflables uscd

Bcnsclmaet 2000-2009 l5 conventronal GLS,Random cflect Emprncalresullssho$cd

al(2016) and 15 Islamrc and GMM mr\cd resulrsof

banks assoclatlon hetwecn rts[

d-nd caPrtal
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Chapter 3

Data and Methodology

3.1 Introduction

Wc show th€ estlmatron technlques and emplrlcal model for estlmatlons In thls chaPtcr In

partrcular. Frrst of all thc co-lnlcgratlon rclatronshlp among dependent and lndependent

vanablcs rs restcd Once co lntcgrallon relatronshlp ls cstabllshcd. then \Ie usc Dynamrc O[-S

(DOLS) to cxplaln the tong-run dynamrcs of model Flnall) $c prescnl the Veclor error

correctron (VECM) model and esttmale 11 through GMM cstlmators to te$ the shon_run

relatlonshrp and causaht) belNeen them Thls chapt€r also provldcs the e\planatlon of data

and dcfi nltlons of \aflables

3.2 Spccificrtion ofEmpiric.l Modcl end T.chrlquc

3.2.1 Pencl Uuif Roof Tcsl

ln estrmatron ofpanel data, the first step ls to checl \\hether the data ls statlonar, or not lt

r s necessa D' for statonarlt) o f sertc s that the mcan. \ a rlaic€ and co-varl ance of sc rles mu s[ not

be dependent of tme In contrast. tf the vanance co-\arrance ol serles ls changlng $lth thc

ume pcnod then the sefles ts not statronaD Unrt root tesls are thc used to test the stalonffrt).

lormalll Panel unrl root tcsts are dlllerent from the unrt root tests uscd for a stngle scrtcs

Mostolthc pancl unrt root tests have thc null hypothcsls that therc ls unll rool Hadn. t-LC

and Brertung tcsts also presumc the null h)?othesls of extstencc of unlt root ln serles B)

follo\\,ng the general untt root process 4ls samc ln all the cross'sectrons E\clustve of

Hadfl tcst. both of rematntng tt\o tcsts folloN the null h)pothesrs ofunrt rool Forthc lest

wrth normal proccss ofunrt root, baslc ADF spectficatlon ls

),, =dt',, t+ZB,,a),, ,+ x,,6 +e,,
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Herc the cross scctrons arc rcpresentcd through ,=1,2 ',N for thc llmc pcrlods

t -'\1 ......,T and any of thc trcnds and erogenous rartablcs used ln the model are

reprcsented b),!r An) ofthc fitcd or rndrvrdual trend efFects lfthere. are also rncludcd rn rt

whllc thc errors 6,, arc presumed to be scparatc cnd also lndcpendcnt Here we assumc a

common A=p-l(p arc thc autoregrcssltc cocfficlcnts) But dllTcrent lags arc allowed for

the voflous terms. p drffcr ior all cross-sectlons wc can wrlte thc null hypothesls for test as

H,, a=1

H, a<\

"There ts unl rool' undcr the null hypothests \r'hrle

there rs no unll root

3.2.2 Prn.l Co-intcgratiob Tcst

altemahve h)pothesrs assumcs thal

To rndtcatc the log-run assocratlon bcft\een thc asl and caplial, lt ls crltrcal to assure the

co-rntegratron relattonshtp Besldes that the co_lntegratlon ls a source to test thc drlemma oI

spuflousness. o grnatrng from non-slatlonary senes lf the vanables are co-lntegrated then the

statrstlcal outcome gr\cs vrtal theoretlcal tnformatton To some degree. these theorcllcal

dctarls assrst us to rccogntzc thc relallonshrp bet$een banL rlsk lcvel and capltal ratro Ifco'

rntegmtron assoctatton ts found then the correspondlng error correctlon model ls helpful to

narrate short-run and long-run dlnamrcs (Englc and Granger I9E7)

We use the Pcdronl mcthodolog) to ascenaln the co_rntcgratlon assoalatlon. proposed

by Pedront (1999) The null hypothcsls for Pedronl tcst ls that rhere ls no co-lntcgrallon In

test. usually seven stallstlcs arc crcated Out of thesc selen statlstlcs. four arc the panel

statrstlcs and remalnrng thrce are group panel statlstlcs The first four results are the non-

parametnc results and othcr three are the paramctrlc results I hese slatlstlcs are ln accordance
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wrth thc drfferent scale o f charactcfl st lcs Propc(res ofthcse

for vaflous N and T To test the null h)pothcsrs. !\e suppose

y\=d,+6,,+ pt,x],t+ P.,r.,t+ + p^!,x,,t+e,t

t=\."7

n-\ -M

slatrstlcs rndrcate po\\er and sze

the followlng equatron

(3 2)

We suppose that y and t have the same order of lnlegrctlon. cg l(l) qand4,arethe

drffercnt factors to lndlcate the rndl\ldual and tcndcnc) effects Value ofthese cffects can be

could bc set as zcro. rf needcd Under the null hypothesls of no co-lntcgratlon' Thc

resrduals q, \\'ould be I (l) to test the null hlpothesrs Resrduals are obtalned froln equatlon

(32) Underllrng cqualron (33) rs uscd to chcck the order of lntegratlon The subscquent

cqu.tlon can be vvflttcn as folloNs Tcst

elt=pf,, +p

To tcst the null hypothesrs of no co_tntegratton (p =1), Pedronl lllustrates

tcchnrques Pedronr descrtbe vartous mcthods of constructlng statlstlcs for lestlng

hlpothesrs Homogcneous altemalrYe p, = p<Twhtch tsalso referred as the panel

test and heterogencous htpothesrs p <l also called the group statlstlcs tcst arc

altematrve h)potheses

(3 3)

drfferent

for null

statrstrcs

thc n\o

3.2.3 Dynemic OLS (DOLS)

To cramrne the panel data sct of banks ln Pallstan. \\e choose lhc d)namlc

mcthodology for the data anallsls due to drverstt) ol the nsk banks take over tlme to

The opumal DOLS modcl $e use to analyse the Iong-run statlstlcs of the \arrahles

follo$s

pancl

trme

ts as
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^R$o,, 
= po+L picat,,

+L p,rRoe,, + t,,

+l F.M"rc,, +l P.tstze,, + ZP'l,no,,,

(31)

Rxa,, arc flsk nctghted asscts

(-ol,, reprcscnts capttal adequac! rctlo

R.//e,, ls the rntcrest/Flnanclng mte

.5r:,, rcprcsents thc banL stze

Ro.r,, rs thc retum on assets

R.,c,r rcpresenls return on equll)

ln thc model. r/ rcprcscnrs the hme pcrrod.nd cross sectron. *hllc Bl] and B are the lnlcrcepl

and slope cocfficrcnls ofthe rcgressors Uhereas. e, ls the crror lcrm \\hlch caplures shocls

rn the modcl Equatron (3 4) lndrcales thal rlsl' \\erghted asset (uscd as pro\) lor nsl) rs our

dcpendent \arablc

I

i, - :R'a,-1i". I/,v,r -IA-rnor".. Ii.ts',"..Li,*""., IArRoc tr1 5,

t ,.t '.t )

ln the cquatlon (3 5). ue gct the cstlmated crror term to bc uscd ln the error correctron model

The lag value ofcrror corrcctron tcrm l\lll bc uscd ln thc VECM model Wc do not use thc

con\cnlronal OLS to estlmatc the drnamlc mod€l Because the slmple OLS can e\perrcnce

thc problcm of btasness, hcrcrosccdastlclt\ and serlal correlatron due lo $hlch Il docs not

provrde des,rcd results Therclore the usc of slmpte OLS does nol scem lo be practrcal as tl

cannot find cffecltve csllmator To cstlmatc lhe d)namrc model the d)namrc OLS

recommendcd b) Slock and Watson (1991) can be uscd Accordrng to Stock and \latson

(1993). Dlnamrc OLS ls the mosl cpproprrate model to be used lor the small samplc as the)

proved rt rn Monte Carlo Stmulatton
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Thc use of DOLS rcnders man\ advantages such as lt provldes the solutlon to lhc Problcm

of slmuttancrty by allowrng reprcssors havtng dlfferent ordcrs of Integratlon To deal wlth lhc

varrables hartng drffirent orders of rntegratton. the DOLS use the paramctflc technlque The

DOLS supposc that all the lanablcs used ln the model havc the co-lntegratlon relatlonshlp

Accordrng lo Masrh and Masrh (1996). the DOLS has thc abllrt) to resol\c the rssue of

stmultanelty b],takng the lcad and lag lalucs ofvarrable

The use ofDOLS rs feastblc rn our estrmatton cs our data ls rclatlvel) small and aPphcatlon

ofconvcnhonal OLS can causc the lssue ofcndogenlety and brasness Ther€fore. t\c usc the

DO[,S methodolog) to e\amlne the log_run assoclatlon betlveen the nsk and capltal

Secondl). the long-run model also tclls thc rmpact of bank slze. lntercst rate and profrtabllrt)

(ROA cnd ROE) on the nsk tchng beha\lour of bank The long_rr.rn assoclatlon colers the

theorctlcal elcment whlch ls helpflrl In makrng polrcrcs

3.2.{ Patrcl VECM using Dynemic Systcm GMM

Thc baslc arm ofour study ts to e\amlnc lhe assoclatlon beh\ecn the rlsk and capltal We

also ancllze thc assocratlon of osI w,th the other !arlable rncludlng slze. rate and

profitabrlrt) For thls purpose, \rc usc the leclor eror correctlon model and estlmatc ll

rhrough Generahzed Nlcthod of l\loments It ls lhc advantage ofECM that t\lthout losrng

the long-run rnlbrmatlon, thcre ls a possrblllq of Intcgrat,on of short-run dynamlcs !tlth

long-run equrhbrtum

\RWA,, = q, - t4, rR tt,\,, . L 0.,;c.1 &,, - L0,,., ld.ore.,. + | d,...Sr:eA. .
(3 6)

+Z?r,LMoa,, ,+l9r.,,Moe,, 
' 

+ )r,0,, 
'+ 

4,

Here rn thc equalron (3 6). the lagged cror term e,, I ls obtarned from cquahon (3 5) ln

response to any of co-rntc8rattng rclatlonshlp therc ls relatcd \ecioa error correct'on modcl

(Englc and Cranger I987) Thercfore thc crror corectron mechanlsm and co-rntegr'tron

rclatronshrp are llnked Thc eror correctron modcl descrlbcs thc dlscqulllbnum functron

through enor correctlon tcrm U'c emplo) the panel \ector error corrcctlon model as
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replacement fot convcnttonal crror corrcctton model The SenerallTed mcthod of moments Is

uscd as the csttmator of vector eror corrcctlon model CMM controls the endogenlet) and

blasncss rn estrmatrng lhe dynamrc model whlch can be faced ln lmplemenlaron of

conventronal OLS (Arcllano and Bond. l99l )

Latcr on, thc s]stem GMM has replaccd the standard GMN4 One ofthc good fcarurcs

o[ system GMM rs that lt dccreascs thc blasness and lmpreclseness b] addtng the momcn(

condrtrons at levcl and also at drffercnce By suggcstlng the varlous optlons for constructlnS

vaflcncc-covarrance matfl\ r! shor\s clasttctt) lt ts fact that due to small samplc srze thcre arc

more chanccs of brasness and endogenrcq Accordrng to Lee and Hselh (2013 )' GMM has the

abrllt) to control thc brasness and cndogenletl even ln estlmatlng the short sample

The slstem CMM rs good esltmator as all lhe momcnt condltlons arc a\alled ln lt b)

usrng the first drffcrence Desprtc ofseveral advanlages ofslstem GMM- rescarchers are not

satrsfied wlth the selechon process of lnstruments uscd ln 11 Thcrefore. \{tthout prror

lntormatron the use of rnstrumcnts can causc prcblems ln system GMM, the appllcatlon of

corrcct lnstrumcntal \aflablcs ls necessar) to obtaln the !alld results we usc scrlal

autocorclation tcst proposed b) Anelano and Bond (1991) to tcst whether the lnstruments

used rn model are robust or not Whllc to cnsure the \alrdltl of lnstrumcnts. \'ve emplov the

Sargan test

We also checL causalrty ln the long run The purposc ofchecklng the causallt) ts the rlght

selcchon of depcndent varrable uscd for model We make use olthe DOLS rcslduals rn thc

VECM model as the e\planatory vanable Therefore, correct cholce oldcpendent \arrablc rs

much neccssary and causalr!) rs hclpful rn sclectlon of corrcct depcndent rarrablc Thc

srgnrficant error term uscd ln the modcl shot\s thc causal relatronshlp and lts stgn sho\\s the

drrectlon ofcausallq
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3,3 Data.nd Srmplc

To cmplflcall) e\amlne the assocratton among the rlsl taklng behavlour. stze. lntercst rate.

profitabl|t) and caprtal levels ofbanl's. \\e have ta]'cn annual panel dala set of26 commercral

banl,sro of Pakrstan. rcgulated b) State BanL of Pakrstan for thc perrod 2006 to 20]5 The

rnformat,on rs collectcd f.om the rncome statcments. bclancc shects ofthc rclevant banks and

financral anall'srs rcports of state Banl of Pakrstan The forclgn banks \r'orklng ln Paklstin

arc not rncluded rn our samplc because ofnon avallablllty ofdcta

3.3,I DcliDitiotr of verirblc!

Although the maJor purpose ofour rcscarch ls to check the assocratlon bch\een the cap(al

lerel and the rrsk talrng bchavrour of banks- )ct q'e lncorporate other banl varlables rn thls

study whrch ha!c the assoclatton \\lth the bank nsk taklng behavtour Thesc \arlables rncludc

bank srzc, profltabrlrt) and rnteresl rate To measurc the rlsk. $c use rtsk wctghted assels as

rts prorl Furlhcr rrc harc used ROA and ROE as pro\) to dctermlne the profitabrllt)

Ma.Joflt) ofthe prlor studres uscd these banl varlables whrch are used by us ln th,s study

3.3.2 Risk

Revrewmg thc prevrous lrtcrature, \Ye find that the rcscarchers ha\e utttrzed drfferenr pro'*resll

to measure the rlsl rn banklng sector Rrsk ls the dcpendent \arlable ln our estlmatlon and \e

tale nsl' $crghted asscts (RWA)lr as pro\y for rlsl Accordlng to Aver) and Bcrge.(1991),

nsk \.lcrghted asset ratro can be good of rndrcator of bank rlsk'taklng ln rlsk) assets The

studrcs by shneves and Dahl (1992)' Agarwal and Jacqucs (1998) and Dchs & Kourclas

(2011)halcalsousedRWAaspro\\ for rrsL We esttmate rtb) dr\'rdrng thc total RwAo\cr

thc T A rn our model

rrN,rm. ofhanks ar. 8r\.n rn .ppcndr\

'r In renre*rng Lhc prcnrous Llc..rlur. s. und th.t loan loss fro! srons Z scorc rnd Rr(ros of non'pcrl orm rn8

lo.ns ro tolal .rsscts hr!e b(cn uscd lo mcdsurL thc n\k rn bJnLrng seclor
rr(R\,\) 

s thc sum ol calcgorT.J assels ol Ihe enlrrc b2nls multtplrc,l b\ thLr slEctllcJ ns\ $Lrghts
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3.3.f, C.pitrl Ad.qu.cy Rriio (CAR)

Car reprcsents the caprtal lcvcl ofbankslr It helps banks to anallse that ho\t muchabanl

rs enablc to ra€over from une\pccted losses CaPltal ratlos are one ofthe stabrlrtv lndrcators of

the banls Hrghcr caprtal ratlos lndlcate that the banks have more captala\arlable to mcet lts

financral obhgatrons As rcferred b) Shrreves and Dahl (1992) and Altunbas et al (2007)' we

usc CAR as the ratlo of total capltal to total assets lt has been calculated b) dlvldmg the

capltal base ovcr the total asscts Funher, we calculate the total capltal base b; addrng Tler I

plus Trer II caprtal Jacqucs and Ntgro (1997) have also used thls capltal as capltrl base

3.3.4 Intcrcsl/Fin.ncing Rrtc

lnterest/F,nanclng rate ls the control varlable uscd ln the model Th€ reason fbr

rncorporathg lt rs that rt has the assoclatlon Nlth the banl rlsk Accordrng to Dchs and

Kourtetas (2011) thc rnterest mte rs capable to ralsc the ln\cstments b) thc banls ln flsLt

asscts When the rntcresl rate Is hlgh, tt mtght lead to decltnc ln money demand from the

borrowers Thcrefore. the managers tend to tncrease thcrr ln\estmcnts ln thc market $lthout

dilrgent scrutlnrzrng lt can cause to rtsc ln thc o\erall nsL ol banls Therefore. ln thls stud)

thcre rs e\pcctatlon of posltt\c assoctatlon among the lnterest mle and rlsk laklng beha\ lour

Intcrest rate has bcen calculalcd bl has bcen calculated b) dlvldlng thc total lncome of

lnterest over the net profit

3.3.5 Brnk SlzC

The srze of bank has an tmportant rolc ,n dctcrmlnlng the sk_takrng behavlour due to the

rclahonshlp of banl srze \\rth ln\cstmcnt opPortunlltcs. rrsl{ dtlerslficatlon and access to

equrt)' capltol (Rlme. 2001) On the basts ofbettcr lnformatlon ofmarket and deslred portfolto

drversrficatron the larger banls can get the hlgh retums The probabrlrtl ofbelng lnsolvent,s

'rR.!oofrsl'\erBhtd.ar(R\\CAR)$asamcaurclorcaprtaladcqu.LlrrtroblJ.cques&Nrgo(1997) \\c
do not cmplo) rl to a\ord thc s$,11 multrcollnc.rrt) A5 nst \.rghtcd asstc ls dcP.nJ.nl \rrrble rn thc modcl

so use of R$CAR rn mod(l rs nol .ppropflatc Thc vrutron () dcll $rth lhrs rssuc,\ to d,sco\cr a subslrtule

m.esur. oicn Thus $c usc lhe sum ol .ll .ssets rn place olNr Js dlnomrnJ(or l1lc s{mc \adahle \ls us.d b\
Rrm. (2001) .nd Shn.rcs E- D2hl( 199?)
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less comparcd to banls smcll ln stze as the, have greater asset rcserves Thcrefore, wc also

e\pecl negatr\c assoclatlon among slzc ofbank and bank rrsk Ncgatlve assoclahon bct\recn

the banks srze and sL rs also confirmed by Zrrbl and Boujclbene (201I), Beltraltr and Stulz

(2012) and Ben Sclma et al (2016) Srzc of bank Is calculated b! takrng natural log (/,?) of

total assets ofbanls ofPaktstan

3.3.6 Prolit.brlit,

Wc usc tuo vanables retum on assets (ROA) and retum on cqu'ry (ROE) for profilablht)

measures The Return on asset raho has becn calculated b) thc total profit ofbanks over the

total assets and rctum on equlo ls defined as thc total profit over thc total equlty ofthe bank

Accordrng to Atunbas et al. (2001) htgher Profits can lmprovc lhe overall capltal level of

banks and can restiatnt the banl from lnvcstlng tn thc rlsk) asscts We also c\pect a negatl\e

assocrahon among the rlsl and profitablht) olthe banl's

3-l: D.firlttotrs rnd Abbrcviations of Vrrtrblcs

vrrrablc Namc Abbr.liahons ErPctlcdSrgn Dcfinitrons

D.pcndcnt Vrri.blc

Rrsk Taklng Bchavlour

lndcpcndGnt Vrnrbl.

Caprtal Adequacy Ratro

lntcrest/Flnance Rate

Bank Srze

Retum on Asscts

Rctum on Equrty

RrsL Rrsk \rcrghtcd asscls/Total Asscls

Total Capltal basc TotalAsscls

Tolal Intcrcst lncome/ Net Income

Natural logarrthm ofTotal Assets

Total lncome/Total Assels

Total Equrt)'Total Assets

CAR

Rate

Srzc

ROA

ROE
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Chapter 4

Empirical Results

4.1 Itrtroduction

In thrs chapter. we prcsent thc rcsults of estlmatrons based on the cstlmatlon technlque

dcscflbed rn Chapter J In pa(lcular. first wc e\Plaln the summarl statlstlcs of all thc

\'aiablcs Ncxt thc co-lntegratron relaltonshlp ls confirmed aftcr checkrnS stat lonarlt)' of data

After thrs, the chapter shows the results of long-run assoclatlon among the rlsk. cnpltal'

lntcrest ratc. stzc and profitabrlrtJ' b) mplytng thc dynamrc OLS rcgresslon Flnall], we

present thc resulls of Vector Error Cofiectlon (VECM) model rn the chapter We use CMM

technrque to estrmate VLCM model For lhts. $e have sclectcd 26 commcrclal banks of

Pallstan Thc emprrlcal rcsults and anallsls ofcstrmattons arc dlscusscd ln detalls

4.2 Summrry Straistrcs

Table 4l prcscnts the summary statlshcs ofthe all raoables Mcan, standard dc\latron.

mrnrmum. and maxtmum values ofrtsk. capltal, rate. srze. profitabrlrtY ratlos. are gllen ln the

table These statrstlcs are helpful lo understand thc economlc stgnlficance ofthc \arlables

uscd ln cstlmaion lt ts atSo a test that whether the data s€lected for estlmatlon ls conslstent or

not To mcasure the ccnt.al tendenc) and central value of undcrllrng \arlablcs, mcan or

srmple averagc rs used The standard devlatton descrlbes the spread or dlsperslon among all

thc vanablcs It also c\plarns that hoN far thc \arlable ls from the actual value To e\plarn the

range and lrmrt of\'arlables. mtntmum cnd maxlmum !alu€s arc estlmated Llke the vdlues of

srzc. ranges from 14 7l to 2l 4l Thc standard devratron of ROA (2 l7) shows thc hrghest

drsperslon among alt the varrabl€s. \lhlle rnterest rate has the louest ralue of drsperston

(0 24) Bank srzc has thc hrghcst mean \alue (lE 75) and ROA has the lo\est \alue (0 0l)
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acccptmg the alternalllc hyPothcsls ofno unlt root Hcncc all the varlablcs arc lntegralcd of

order I

4.2: R.sulls ofUnrt Root Tcsts

Variablc Ordar oflnlcgrrtiotr Im, Pcsrren and

Shin W-stet

RISK

CAR

RATE

SIZE

ROA

ROE

(t)

(t)

r(t)

(1)

(1)

(l)

4 1333

(0 000)

-6 0595

(0 000)

-4 6992

(0 000)

-2 9558

(0 000)

-5 9895

(0 000)

-5 9E33

(0 000)

1.4 Rcsults ofP.droni Pen.l Co-int.grrtion test

After c\amrnrng the statlonaflt). the process of co-lntegTatlon ls lmplled co-lntegratlon ls

rmportant as rt tells that rs there an) meanlngful assocratlon among the varlablcs e\lst or not

It rs essentral to ensurc that co-tnteglahon rclallonshlp cxlsts belNcen varlablcs nsL, capltal.

rate. srzc. profitabrt() When the varrablcs arc co_lntegrated then \!e say that the long-run

assocratlon among thc varlables cxtsts Thc co-lntegratlon models arc normalll used to find

out the long-run cqurLbrlum among the v.rlablcs

We usc thc Pedronl panel co'rntegrahon tcst to chcck the assocratlon among thc !arrables ln

the long-nin The test has many bcnefits and one ofthem rs tesllng the co'lntegrahon \\rth

multlple rcgressors Thls test also allows consrd€rable heterogcnelry bet$ecn thc Panel

members rndrviduall) The null hlpothests for the Pedronr test ls that thcre ls no co-
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rntegmtlon relatronshrp between thc varlables We choose thc lag on the basrs ofprocedurc of

automatlc lag selectron havrng maumum lag or I Hcre !r'e present the results from thc

pedronr co-rnlegrahon tcst

There arc sevcn stltrsttcs gtven ln thc summary of Pedronl co-lntcgratlon tcst Thcre

arc thrce statrstrcs sho\r'thc "bet\\ecn drmenslons" (groups ofrho. ADF and pp)and thc othet

lour valucs reprcsent the 't\rthln dlmensrons' statlsttcs Accordlng to Pcdronl (1999).

"b€twecn dlmenslons" method tests the co'tnlegratlon assoclatlon among thc \arlables b)

taklng thc a\eragc of tndtvldual group coemclents whlle '$ lthln drmenslons" lechnlque tests

Lt across the pancl group by pooltng thc eutorcgressl\c coeffictents All these stallsttcs are

normallJ' dlstnbuted asymptottcally One of the advantages of usrng Pcdronr panel co_

lntcgratron test rs that rt allo\\s constdcrabte heterogcncltJ'among the panel members and also

m co-rntegmtrng vectors

The tcst results of "behveen the dtmensrons" sho\'!s that out of threc (group rhol{.

group ADF and group pp), Nc ha\e t$o stattsttcs slgnlficant at the 5 percent lc\el \thrle two

stahshcs arc srgnlficant In the $tthln dlmenslons tcst Overall we sce that oul of seven

statrstrcs. four are srgnrficant at 5 perccnt level So thcsc slgnrficant valucs prollde a strong

evrdence of prcsence of co-rntegra(lon relattonshrp among the varlablcs $hcre rrsk ts our

dcpendant laflable

Hence the results rn table 4 3 confirm the c\lstencc of long_run assoclatlon among the

rrsk, caprtal. sEe and profitrbrhq larlables \thcn lhe nsl ls taken as dependent varrahlc Co-

rntegratron rcctrfics an1' of drsturbances affcctlng the undcrlylng varlablcs ln the srmllar \\a)

It lndlcatcs that $,hrlc follo\\lng thc equlLb.lum restrarnt. lhe \arrables are morlng 1ornd1

The rcsults ofour test arc rn lrne $rlh the stud) bl wahab et al (201'l) The] conducred thc

rcsearch b)'usrng the data ofMala)sran banks

fto dcn\.d lo rndrcarc thel thal thc slrlrslrcs lrc hrsc,l on .(rmrtion of .uffegrcse\c
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4.3: Rcsulls ofPrtrcl Co-intcgr.hon Tcst

Tcsl Strhshcs p-vzluc

Wr(hin Dimansions

Panclv-Statrshc

Pancl rho-Statrstlc

PanclPP-Statlst,c

Pancl ADF-Statrsnc

-3 359E

3 6 t96

-2 5027

-2 1019

616'.74

-9 949 t

-1 1489

1 0000

0 9999

0 0062

0 0082

BatwaaD Dimctrsions

Croup rho-Statrstrc

Group PP-Stahstrc

Croup ADF-Statrstrc

I 0000

0 0000

0 0000

4.5 RcsulLs ofDynemic Ordin2ry L.rst Squere (DOLS)

The long-run relatlonshrp bctween the rrsk and capltal ls estrmated by ustng the d\'namtc

OLS Bascd on thc equatlon mentloned tn prevlous chapter rlsl has been selected cs our

dcpendcnt r'arrable We usc .S/.r/a procedLrre to rcgress thc equahon wrth DOLS D)namlc

OLS rs used to estrmate the model due to small sample slze The estrmates of DOLS nrollde

rhuch more consrstcnt and effictcnt rcsults

The rcsults of eshmated cquatlon arc provlded ln table 4 'l Here the dependcnt \arrable Is

caprtal ra(ro (CAR). \\'htle ratc. slzc. retum on asset (ROA) and rctum on eqult] (ROl) are

our rndcpendent varrables The ratues ofchl squarc and R'square suggest that the model ls

good fit Thc latues ofCAR and ROA are slSnlficant gl\en b) the p \alues lc\s than 5

pcrcent The posrtrlc srgn of cocflicrcnts of thcse \'erlables lndrcatc that capltal lc\cl and

.fl



rctum on assets has the poslttve assoclatlon wlth the rlsl The slSn of coellclent of the

lnterest rate rndlcates the slgnlficant rnd posltl\c assoclatlon bet\teen financlng rate cnd the

nsk takrng bchatrour ofbanks Thc cstlmatcs ofother tvvo varlables re\eal thatslzcandROE

ha!c a negatrve rmpact on the rrsk taklng bcha!lour of banks Thefindlngsofourstudyareln

trne u,rth the results of Blum (1999) and Jokrpr and Mrtnc (201l) Wc dtscuss the results of

the long-run estlmates ln dctalls to compare the results wlth the pre\ lous lrterature

4.5.1 Imprct ofCAR on Risk

Thc rcsults indrcatc that thc capltal and rlsk are Inkcd srgnrficantly rn the long-run Further

the rcsults suggest that ccPltal has a posltlvc tmpact on the rlsk The findrngs further rmpll

lhat the banls havrng the capltal level greatcr than thc rcqulred one tend to lnrest more ln thc

flsk) assets As thc banks halrng thc more capltal from the lnvestor- mollvate them to lnlest

rn the asscts \tlthout dlllSent scrutlnlzlng Hence, thls can resuh ln formatlon of rlsk)

ponfofio The posrtr\c and slSnlficant assoctatlon between thc rrsl talLlng behavrour and

caprtal lcvel ls common wlth lhe pre\lous emplrtcal lltcrature of Kochn and Sanlomero

(1980). Jokrpu and Mrlne (2011). Altunbas et al (2007), Francrs & Osbome (2012). and

Kanmetal (20I-l) ctc and ln contmst to Ashraf e1 al (2016) The outcome ofRl ls also

acceptable and rt rndlcatcs that there ls not much \'arlctlon

4.5.2 lmprct oIBenk Sizc on th. Rlsk

The rcsults suggcsl a stattsttcalty slgnlficant and negauve long-run assoclatron among the

bank srze and flsk taklng beha\tour Spcclfically the results ofcstlmaoon show that the large

banks are less rrsky as comparcd to thc small banks Thc reason Is that larger banks ha\'c more

dNcrsrfied ponfoho On the olher hand smallcr banks havc the llmlted optlons and the) may

not be ablc to make thc better asset composltlon The results ofour cstlmatlon are ln llne t\lth

thc findrngs of Aggarual and Jacques ( 1998)
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4 5.3 Impact of ltrtcrcst/Ii nr ncing R.tc otr risk

Thc coefEcrent of lntcrcst ratc rndrcates thc srgnlficant assoclatlon among thc lntercst rllte

and flsk Furthcr, our rcsults suggest that lntcrest ratc rs pos(r\el) assoclated to rlsk tallng

beharrour of banls Thc rcsults are common wrth thc studres of Bromtlcy (1999) and Dclls

and Bflssmls (2010) Due to the hrgher rates banls can reducc thc lendrng and can In\esl tn

thc financlal markets Irke stock e\change etc Therefore, thcse tnvcstmcnts $tthout dlltgent

chcckrng can rncrcase the rrsk

{,5.4 Imprct ofROA on Rlsk

The connectlon among the va ables. bank rrsk and return on asscts (ROA) appears to be

posltrve and stalrstrcall) slgnrficcnl ln our model. ue uscd ROA as proxy varlable for the

profitablhD Hcre wc obserre the long-run assoctatron among thc retum on asset and rrsk

The pornt estlmatron rmpltes that an rncrease ln I percent of ROA can lncreasc thc rlsk b) 9

pcrccnt Our result ts rn support to thc theoo offlsL and retum ho\\ever. In fel\'stud,es lhe

teturn ts rnversely proponronal totherlskalso The results ofour estlmatlon are ln llne*lth

the slud) b) Tan et al (2016) and contrast to thc findrngs of MIller and Noulas (1997)

t.5.5 Imprct ofROE otr Rrsk

The coefficrcnts of ROE lndlcatc the negatlle and stgntficant assoctatton among the rtsk

and retum on cqurt) The results suggest that a I70 rncrcase ln relum on equll] wrll reduce the

rrsk by 013% on average Rctum on cqurt) has bcen used as thc control varrables tn our

cstlmatlon As rt has the capac,t) to affcct the rrsk taklng behavtour of banks rn thc long-run

Thc rcsults of our cstrmahon are ln Lne lvrth the studles of McNamara and Bromtley ( 1999).

GodlewsLr (2004) and Tan ct al (2016)
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4.-l: Rcsults ofDytr.mic Ordrnrry Lcrst Squara

Verirblc

Dcpcndant Vrn.blc Rrsk

CAR

Slzc

Ratc

Roa

Roc

0 5525

(0 003)

-0 t 375

(0 056)

0 3820

(0 095)

0 0951

(0 00r )

-0 115t

(0 012)

Wald ch12(6)

ftob> ch12

R-squarcd

AdJ R-squared

29 1)

0 000

0 9630

0 1999

Not.r' Thc cstrmauon mclhod us.d rs Dlnamrc ordrnrD lclsl squrre (DOLS) for thc d\namrc llancl da(a

Rrsl rs drc onll dcpcndcnt \rnabl. uscd rn cstrmatrons C,^R rcprcscnts thc crptlal adcquao) r,rno RJtc rs th.

lnt.Rsrl rnJncc r.tc ol brn ks 5 r7c hcr€ rcprcscnls sr zc oI bdnk colLulaleJ b) lrkrng log o I thc tolal asse(s. RO,\

r rhc rcLum on asscts rnd ROE rs thc rcturn on equ() Thc stud) us.d th! halanccd prnel data sct ol undlrl)mg
\.drbl.r lrom ?006 to 2015

4,6 Rcsults Psncl VECM using D,nemic Systcm GMM

\ye cmplo) VECM to c\amrnc the short-run assoclatron among the ask. capltal. slze. ratc

and profitcbrlf) lrror Correctton model rs used wtth general spcclfrcatrons uhrch rncludc

short-run dynamrcs and long-run d!namrcs Co-utegratton ls a procedure ofadJustment that

does not permrt the reslduals to movc lnto long-run assocratton Theretbre. error conecllon

modcl has the tendenc) ofestrmatlng the specd ofadJustmcnt at \\hrch the dePendent \arrcblc

gets back the cqurhbflum after the changcs rn rarrables So after the confirmatlon ofco-



lntcgratlon relatlonshrp bet$cen the varrables. wc movc fort\ard 10 VECM To estrmate the

error corectron model. s]'stem GMM ls applled The GMM merhodolog) become popular

among the researchcrs and lt alloEs uslng thc lags ln form of lnstrumcntal vanable to

mrnlmrze the chancc of endoSener[ OLS and IV are speclal cascs of lhls estlmalor GMM

estrmators are consrstent, efficrent and asymptotrcall) normal GMM estlmators are

consrdcrcd bcst for estrmahon of dlnamlc models as thc) Pro\lde colrect rcsulls \\lthout

complete spccrficatron of probabrht) dtstrtbutlon Ho*ever lt ls mandatoq to check the

conslstcnc\ ofused lnstruments rn GNIM

Wc ensure the consrstenc) of lnstrumcnts used rn our model b) thc lmplyrng Sargan test of

olcr rdentlirng reskrctrons The model uscd for estlmatlon contarns the first lag ofrlsk, thc

dependent vaflabte and also the lag ralucs of CAR, ROA. lntcrest rate and s,ze. the

lndcpcndent varrablcs Wc usc the tnstrumental varlcbles to ellmrnate thc btasness lt ts

lmportant to mentlon thct the laggcd value of error term of DOLS has becn used as lnpDt or

lndependcnt \arrable rn the VECM model The resrduals are obtalned from DOLS whllc

testlng thc long run assoclahon amonq the undcrl)lng varrables

The evrdencc oI short-run rmpact of varrables on the dependcnt varlables Is measured b]

the extcnt ofthe releyant \aflablcs charactcrlzcd b) lhe s)mbol "A 'dcnotes the varlalron

Table 4 5 rcprcscnts estrmatron rcsults ofcoelllcrent of varrables obtarncd fiom vECM uslng

GMM The error corrcctlon term e).hlbrts the speed ofadjustment at $hlch the banks get bacL

thc cqurLbrum We furthcr e\plaln that cftcr an) of the adverse shocks hkc Clobal Flnanclal

Crrsrs 2007-2008. the financlal systcm wrll tale hotr much trmc to come bacl to the

equrlrbflum Itlsrmportantforthestabr|Oofmodel thal thc slSn olcoetTiclent oferror tcrm

must bc negatrvc rt has the srgnrficant \aluc

Tablc 4 5 presenls the results VECM by tislng the Cl\rM The cstrmated results lndrcate the

srgnrficant and posltr\c assocratron amon8 thc caprtal lerel and rlsk The bank profitablhl)

and flsk are also posltrvel)'and srgnrfrcantl) assoctated Funhcr lhe estlmatton results rndlcate



that bank srzc and the rnterest rate have a ncgatlve lmpact on the rlsl takrng behavlour ln

short-nin The results of capttal level. slze, rate and profilabllll) arc dlscussed below m

dcta,ls Thc purposc of the underl) lng detatls dlscusslon ls to comparc our findrngs wlth $e

e\rstrng cmptfl cal Irterature

ln\rcNofthefactthatthckelobJcctt\eofourstud)lstotesttherelatlonshlpamongnsk

and capltal thercfore- CAR rs the matn \arlable rn our VECM model Hcre $e obser\'e the

posltlle assoclatron among nsl and CAR ln lhc sho(-run model as \\cll The supen lsol,l

bodlcs persuade the banks to ratsc thc capltal le\'el ln accordance \\'lth thc lncrease rn rlsk

lcvcl The probabrlfl lalue shows a hlghly notet\orth) sho(-run assoclallon among thc rlsl

and caprtal The findrngs suggcst that the banks ha!rng hlgher level ofcapttalcan tnlesl morc

rn the nsk) assets Hrghll caPltallzed banks tend to lnvest morc rn the rlsk]' assets to galn the

hrgh retums As the lerel ofcaprtal above the mlnlmum .equlrements can motlr'ates the banls

to lnvest m the asscts r!lthout dtltgent scrLltlnlzlng Thcrefore. thls can result rn lormatron of

flslf portfollo These posrtrve srgnlficant rcsults of rlsk taklng beha!rour and cap,tal level

common wrth thc prevrous emplrrcal llterature ofKoehn and Santomero (1S80)' Joklpl and

N{rlne (2011). Atunbas et cl (2007) and Karrm ct al (201't) arc rn contrast to Ashraf ct al

(20r6)

It ls rmportant rn our model to checl thc relahonshlp among bank slze and sk The

cstrmcted results suggest srgnrficant and ncgatlve ilssoclatlon among lhe bank stze and rlsk

The findlngs rndrcale that the brg banls are more dlversrfied and have the hlgh capltal

cushron It rs helpful for them to mltlgate thc rlsk So large banks can mlnlmlzc the rlsl b)

makrng much safcr portfolro and also hrgh capltal rescnes protect thcm from Insol\enc) rlsL

Thesc results are consrstcnt $lth the erlstlng studrcs of Aggarual and Jacques (1998) zflbl

and BouJelbene (201 I) and Abdelaz rz ct al (2012)

Thc resull shoEed that the rntcrest rate rs negatlvel) rclated to nsk Although the resuks are

rn Irnc thcoretrcall)'but wc are not Solng to drscuss them furlhcr duc to thc lnslSnlflccnt p-



lalue ofrntercst ratc varlablc ROA and ROE ,n the model are used as pro\) laaables for thc

profitabrlltv Hcre. lt rs also observed that the profitrblllty and rlsk are posltrvel) and

srgntficantly assocrated Thc Polnt cstlmatron rmplles that the lncrcasc ln equlty returns can

causc thc nsk to rncrcase Thcse results are ln support to the thcon ofrlsk and rctum but ln

fe\\ studles the retum ln dtrectly proportlonal to thc nslalso Gl\en rcsults ofeshmatlon arc

ln lrnc wrth thc findrngs ofTan et al (2016) and contrast to the results ofstud) b] Mrller and

Noulas (1997)

ln t$o stcps GMM, $c eradtcatc the compllcaoon of cndogenelo bl usrng thc lag of

ya ables as rnstrument \arlable To confirm thc valldlt) ofrnstrumcntal varlables thc Sargan

test ls used The estlmated value of Sargan tcst (l 000) does provrde consldcrable proof to

accept thc null hypothesrs of over ldcnhflrng restrrctlons Thc p'value (0 17) of

autocorrelatron test does provtdc evldcnce to acccpt lhe nLlll hlpolhcsls \\hlch means therc Is

no the seflal correlatron tn the modcl
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4.5: Rcsults of VECM usitrg GMM

Vrri.blcs St.tlslics

A.Rrs(-,

LI

L9ne,_,

LRulc,-l

LRoa,_l

lfrn,,

Cons

0 3 53E

(0 000)

-0 3156

(0 000)

01503

(0 000)

0 l1l9

(0 000)

-0 0750

(0 636)

0 0l.r I

l0 276)

0 0206

(0 000)

2 9726

(0 000)

SarBan Test

Tcst for Autocorrelatron

Order 2

24 .{031

( r 0000)

t 3528

(0 r76 r)

N.l.s Th. cstrr,rat- .cthod ustd rs n\o slcps CIIN| Thc lst lag olrll lh. tmlblcs u\cd as rnstrumcntcl

\.nlblcs Dcpcnd.nt \:n.blc ,n lh€ mod.l r nsk Frlsl drflrcnce or la8 ol nsl' rs uscd as onL ol rhc rndcrEndcnr

\an,rblcs rn our csnmanon (AR r.prcscnts thc caprtrladcquac! r.lro. Rnlc rs lhe IntercsLFr.Jncc ralc olba'l's.

and Srzc h€rc rcprescnts thc log ot asscLs ol brnks ROA rs thc return on \ssets dnd relum on cqurt) 
's

rcprcsentcd as ROI Thc slud) uscd fic balanccd pancl dat.r seL ofundcrl)rng \airablcs hom l00O lo l0l5 To

conUrm thel thc thc.e rs no corclalron among thc tnstrum.nhl !eaahl(s Jnd tusrduals \c rmpl) the SJrgan lEst

\\ e rl$ ,mpl] rhc sn.l Lorelallon lesr to cnsur. rhal lhe eRore h.te rcnJl cor.lanon
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Chapter 5

Conclusion and Policy Implications

5,1 BrckgroundofTh.sis

Regardrng the theoretrc.rl and emptncal ltterature, therc ls found a slgnll'icant assoclatlon

among the flsk and cap,tal Fufther. thc prevlous studles about thc determrnants of rlsk takrng

behavrour of banks have provrded e\ldcnce that banl srze. lnterest rate profitablllt) arc

srgnrficant rn e\plarnrng the overall osk of banl's Thls ls lmportant that most of prellous

studrcs a.e related to the Amerlca and European countrlcs In contrast' whcn the prevrous

lrterature vlewed on thc rlsL beha\tour of banks ln dcveloprng countrles. we found that

researchers harc focused on the bcnk profitabrlrry varlables thosc have rmpact on thc rlsl

takrng actrvrtres Hot\cver. thc) l8nored thc capltal lcvels ln determlnlng the overall rlsk of

bank

Thc maJor objectr\c of our stud) ls to lnlcstlgate the assocrallon of capltal le\el wlth the

rrsk takrng behavrour ofbanklng sector Specrall). $c predlct lhat the banks holdlng exccss

amount ofcaprtal abo\c thc rcgulator) requrrements tend to take morc rrsk By dorng thts. we

understand that hou capltal le\el affccts the banks cholce oflnvestlng ln the rlsk) assets We

also measure thc rmpcct of other bank spectfic varlables whrch havc rolc In determmlng the

nsk talrng bcha\rour olbanls \tr'e use the data of?6 Pakrstant banks durlng thc perrod from

20061o 2015 To chccl' the assoclatron among the rlsk and capllal level' ttc uscd thc dlnamlc

ordrnarl lcast square and GMM technrquc

5.2 SuDmrry of Finding!

ln thrs study, \}c examrnc that hoN capltal level ls relatcd to the bank rrsk talrng hchar rorrr

ofbanks m Pakrst n Specrficall). *e emprrrcalll'anallze rvhether banks $rth hlShcr amount

ofcapltal taLes htgh osL We take rrsk lverghted assets and caPrlal adcquac) radlos as pro\y

lor flsL and caprtal le\el The outcome ofthls stud] shows that hrgher tevels ofcaprtal leads
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to rncrease rn the rnvcstments rn nsk\' asscts suSSestrng that capttal lcrel ls posltl!cl)

assocratcd to the sk takrng bcha\rour rn banls The emprrrcal rcsults ofdlnamlc OLS sho\\

thc relatronshrp of caprtal $(h flsl ln the long run and rcsults of CMM rndrcate therr

relauonshrp rn thc short run Thc banls are lrkel] to rn\cst more In the rtsl) asscls !rhen the)

have an c\ccss caprtal levcls abo!c thc regulator) rcqurrcrncnls

Thls sho$s that rn thc banlrng scctor of Pakrslan thc caprtal le\els ofbanks are posltr!el)

and srgnrficantl) related to the flsk takrng behatrour of banls Thcsc findrngs are ln

accordance rvrth the h)pothcsrs thal hrghe. levels of caprlal boost rlsk lalrng bcha!lour of

banks Thc findlngs ofour sludy are rn lrne \rrth the results ofprcvrous studr€s b! JoLpr and

l\4rlne (201 l). Francrs and Osbome (2012) and KaIm et al (201J)\\hrch show thal the hrghl)

caprtalrzed banks prcfer to lnvcsl ,n the hrghcr flsk assets

Thc stud) also examrncs thc rclallonshrp ofbanl othcr ranablcs lrkc srze. Inlerest rate.

profitabrlrty \\rth the flsk takrng behavrour of banks These vaoables arc bank srzc. tntercst

rate and profitabrlrt! The rcsults rc\cal that rlsL takrng beha\rour ofbanl\s ls ncgatrvcl) and

srgnrficantl) rclatcd to the srzc ofbank Whcreas thc financtng rate and retum on asscl are

posrtrvel) and srgnrficanll) assocrated to thc rrsk taktng bcha!rour ofbanks

5.3 Policy Rccomm.ndetions end Grp for Futurc Work

Thc findrngs ofthrs stud) can bc useful to thc re8ulalors and the banl managcrs Funher

thrs stud) can bcnefit to the customcrs and tnlcstors to choose lhe banls havlng the adequate

caprtal lcvcls and optlmal asset po(folros The results oflhc stud) also recommend thal lhe

banLs should marntarn an adcquate clpllal level to run bankrn8 buslncss The soundness of

banlrn8 scctor rs strongl) rclatcd to therr capttal lcvcls BanLs should mctrculousl) reallocatc

lhc rn\estments to find best combrnatron of assct portfolro cnd 8ct thc dcstrcd rctum on

From the customcrs and ln\cslors polnt of r ret\'. r1 rs rccommended that deposrtors should

I'ccp thcrr dcpos(s to rhe banks r\hrch tcnd to rn\esl ln the lcss rrsk] assets As thc banLs
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rnvest thc mone) of rts customers and pla) an lntermedlaD role Thc rnvestors should also

kecp m vrcB thecaprtal lcvelsofbanksaswcll Asthccapltal rescncs can reduce the chanccs

of loss Hlghcr caprtal buffcrs arc helpful to provrde addrtronal safet, and confidence of

cuslomers over the banks

Thc unalattabtlrry' of data of Islamlc ban[s ln Pallstan rs the llmltatlon of stud] Furthcr

rescarch can be made on the cuncnt toplc by taltng the dala offull fledge Islcmlc banks and

rts subsrdrafles ln Pallstan One can also e\tend our anal)sls by taklng lnto account othcr than

the credlt rrsk In futurc lt ts possrble to ,ncludc the data of countrles rn the Asra The

comparatrve analysrs ofbanls tn dtffcrent countrles ln thc reglon can also be helpful
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Appcndix

Trhlc A.l
List ofBrnks

26 Zaral Taraolatr Banl Lld

I Allcd Bank Lrmrted
2 Al Baraka Bank Ltd
3 Askafl Bank Ltd
4 Bank Alfalah Ltd
5 Bank Al Habrb
6 Bank Islamr Ltd
7 Faysal Bank
8 Habrb Banl Ltmrtcd
9 Hablb Metropolrtan Bank
l0 MCB Bank
l1 Meezan Bank
12 NIB Banl,
lJ Samba Bank
14 Sonefl Bank
15 Standard Chaned Bank
I6 Srlk BanL
17 Summrt Bank
18 UBL
l9 Nahonal Bank ofPakrstan
20 Bank ofPunlab
2l Bank ofKhybcr
22 Srndh Bank
23 Frrtst Womcn Bank
2.1 Industnal Development Bank
25 The Punjab Provlncral coopcralr!c Bank
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