
 

 

 

 

 

 

 

 

 

 

 

 

The iEffects iof iInflation iand iUnemployment ion iEconomic iGrowth iin iKuwait: 

An iARDL iBound iTest Approach i  

 

 

 

 

 

 

 

 

 
 
 
 
 

 

Afaf__ __ _Abdull__ __ _J.__ __ _Saaed   

Majeed__ __ _A.Hussain_ __ _

 

 

 

 

HexaTimes, USA 

 

 



 
 

The iEffects iof iInflation iand iUnemployment ion iEconomic iGrowth iin iKuwait: 

An iARDL iBound iTest iApproach 

 
  

Afaf iAbdull iJ. iSaaed1 Majeed Hussain2 

 
1Associate__ __ _Professor__ __ _of__ __ _Applied__ __ _Economics,__ __ _College__ __ _of__ __ _Business__ __ _Administration__ __ _American__ __ _University__ __ _in__ __ _the__ __ _Emirates__ __ 

_Dubai__ __ _International__ __ _Academic__ __ _City,__ __ _email:__ __ _afaf1955@yahoo.com 

2Professor__ __ _of__ __ _Econometrics,__ __ _College__ __ _of__ __ _Business__ __ _Administration__ __ _American__ __ _University__ __ _in__ __ _the__ __ _Emirates__ __ _United__ __ _Arab__ __ _Emirates.Dubai__ __ 

_International__ __ _Academic__ __ _City,E-mail:mhussain1950@gmail.com 

 
 

Abstract 

In ithe ipresent istudy iexamined ithe i impact iof i inflation iand iunemployment ion ieconomic igrowth 

in iKuwait ifrom i 1977 i to i2016, i in i two i short-term iand i long-term i phases iwas i investigated iand 

examined iusing iAutoregressive iDistributed iLag i(ARDL)) iapproach ito icointegration. iThe 

bounds itests isuggest ithat ithe ivariables iof iinterest iare ibound i together iin ithe ilong-run iwhen 

inflation i rate i as i well ias i GDP iis i the idependent ivariable. i while ithere i is i no i long i run i when i the 

unemployment irate iis ithe idependent ivariable. iThe iassociated iequilibrium icorrection iwas ialso 

significant iconfirming ithe iexistence iof ilong-run irelationship. iThe iresults iindicate ialso ithat ithere is ino 

isignificant iGranger icausality ifrom iUnemployment ito ieconomic igrowth iand iFrom 

Unemployment ito iinflation iand ivise-versa iin ithe ishort irun. iAs ia iresult, iauthorities ishould ipay 

more iattention ito iimportance iof iinflation iand iunemployment iin ieconomic igrowth. iThe 

authorities ishould idiligently iendeavor ito iproperly iplan ifor ieconomic iprogress iand 

development. 

 

Keywords: iInflation, iUnemployment, iEconomic iGrowth. iCointegration, iARDL iBound iTest 
VECM, iKuwait. 

 

1. iIntroduction 

 

The ieconomic igrowth iand idevelopment iare ithe imain iobjectives iof iany ieconomic isystem isuch 

as iKuwait, ishort- iterm iand i long-term ieffects iof iinflation iand iunemployment ion ieconomic 

growth ishould ibe iexamined. iBetter irecognition iof ithe ieffect iof iinflation iand iunemployment 

on ieconomic igrowth iof ithe icountry iand imore iappropriate iallocation iof iresources iand i facilities 

could ibetter icontrol iinflation iand iunemployment, iwhich imight iresult iin ian iincrease iin 

economic igrowth iand idevelopment. iThereby, ishort-term iand ilong-term ieffect iof iinflation iand 

unemployment ion ieconomic igrowth iin iKuwait iwas idiscussed iin ithis istudy. Unemployment ihas 

ibeen icategorized ias ione iof ithe iserious iimpediments ito isocial iwelfare. iApart from irepresenting ia 

icolossal iwaste iof ia icountry’s imanpower iresources, iit igenerates iwelfare iloss in iterms iof ilower 

ioutput, ithereby ileading ito ilower iincome iand iwellbeing. iThe ineed ito iavert ithe negative ieffects 

iof iunemployment ihas imade ithe itackling iof iunemployment iproblem ito ifeature very 

iprominently iin ithe idevelopment iobjectives iof imany ideveloping icountries. Unemployment iand 
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iinflation iare itwo iintricately ilinked ieconomic iconcepts. iOver ithe iyears ithere have ibeen iseveral 

ieconomists iand ipolicy-makers itrying ito iinterpret ithe irelationship ibetween ithe concepts iof 

iinflation iand iunemployment. 

The i relationship i between iunemployment i and i inflation i is i commonly idescribed i as i the 

i Phillips curve. iIn ithe ishort iterm ithe iPhillips icurve i happens ito ibe ia ideclining icurve. iThe 

iPhillips icurve in ithe ilong iterm iis idistinct ifrom ithe iPhillips icurve iin ithe ishort iterm. iIt ihas ibeen 

iobserved iby ithe economists ithat iin ithe ilong irun ithe iconcepts iof iunemployment iand iinflation 

iare inot irelated Unemployment iand iinflation iare iconsidered ias itwo iof ithe imain ifactors 

ithat icause underdevelopment iin i any i country. iThe ipurpose iof i this ipaper iis ito iexamine ithe 

irelationship between iunemployment, i inflation iand ieconomic igrowth iin i Kuwait i using iannual 

idata iover ithe period i1976-2016. iUnemployment iRate iin iKuwait idecreased ito i3.10 ipercent iin 

i2013 ifrom i3.40 percent i in i2012. iUnemployment i Rate iin iKuwait i averaged i1.53 ipercent i from 

i1983 iuntil i2015, reaching ian iall-time ihigh iof i3.60 ipercent iin i2011 iand ia irecord ilow iof i50 ipercent 

iin i1990 i(World Bank,2015) 

 

Hence, iunemployment ihas i received imuch i attention i among i economic i analysts, igovernments, 

and ischolars iin ipursuit iof ibetter iunderstanding isuch ioccurrence iand ihenceforth ibe ibetter iable ito 

harness ithe iforces ithat ibreeds iit. iThis istudy iis ia icontribution ito ithe igrowing iliterature iaimed iat 

understanding ithe irelationship ibetween i unemployment, iinflation, iand ieconomic igrowth i rate 
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using iKuwait idata iwith ia imore iextended iand iupdated iperiod iof istudy i (1977 ito i2016). iThe 

relationships iestablished iherein imay iserve ias ia iguide iin iboth ifiscal iand imonetary ipolicy. 

 

The ipaper ihas icontributed ito ithe ibody iof iexisting iliterature iand ifilled isome igaps ithat iwere inot 

discuss, iand iis isignificance ito ieconomic idecision-makers, ias iit iwill iassist ius iwith i the ibasic 

knowledge iand iskills ineeded ito itackle ithe ipressing iissue iof i unemployment iand iinflation iin 

Kuwait iHowever, ia i good i deal i of i research i work i has i been i carried i out ion i unemployment iand 

inflation iworldwide, ibut inot imuch ihas ibeen icarried iout iusing ithe iKuwait's ieconomy iand iwithin 

the iscope iof iour ianalysis. 

 

The istructure iof ithe ipaper iis ias ifollows: iSection i2 ibriefly ireviews ithe iliterature. iSection i3 

presents idata iand imethodology. iEmpirical iresults iare idiscussed iin isection i4. iConcluding 

remarks iare igiven iin ithe ifinal isection. 

 
 

2. iLiterature iReview 

There ihave ibeen iextensive istudies iabout ithe ieffects iof ieconomic igrowth iand iinflation ion 

unemployment iin ithe iliterature. iThese istudies ipredominantly ihave ibeen ion ithe irelationship 

between ieconomic igrowth iand iunemployment. iTherefore, iempirical istudies iabout ithe ieffects iof 

inflation iand iunemployment ion ieconomic igrowth ialso ihave ibegun ito ibe iconducted. iIn i this 

section iwe iwill ifirstly ireview iempirical istudies ion ithe irelationship ibetween iunemployment iand 

economic igrowth iand ithen ireview iempirical istudies ion ithe irelationship ibetween iunemployment 

and iinflation. 

Unemployment iis ioften idefined iby ithe iclassical ieconomists ias ithe iexcess isupply iof i labor iover the 

i demand i for i labor i which i is i cause i by i adjustment iin i real i wage. i The i Classical i or i real-wage 

unemployment ioccurs iwhen ireal iwages ifor ijob iare iset iabove ithe imarket iclearing ilevel, icausing 

number iof ijob-seekers ito iexceed ithe inumber iof ivacancies. iThe iunemployment iis ia imeasure iof the 

iprevalence iof iunemployment iand iit iis icalculated ias ia ipercentage iby idividing ithe inumber iof 

unemployed iindividuals iby iindividuals icurrently iin ithe ilabor iforce iAccording ito iJhingan i(2003), 

unemployment ican ibe iconceived ias ithe inumber iof ipeople iwho iare iunemployed iin ian ieconomy, often 

i given i as i a i percentage i of ithe i labor i force. i Unemployment iis i also i defined i as i numbers i of people 

i who iare i willing i and i able i to iwork i as i well i make i themselves i available ifor iwork i at i the prevailing 

iwage ibut ino iwork ifor ithem. 

Classical iand iKeynesian ischools iclassified iunemployment iinto iseveral itypes. iAccording ito 

classical ischool, ithere iare i two itypes iof i unemployment; ithese iare ivoluntary i and iinvoluntary 
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unemployment.iVoluntaryiunemploymentiisitheisituationiwherei individualsiareiablei to work but 

areinotiwillingitoiworkiatitheiprevailingiwageirates.iContrary toithat, involuntary 

unemployment iis ithe isituation iwhere iindividuals iare iwilling iand able ito iwork at ithe 

iprevailing wageiratesibutidoesinotifindiwork.iClassical thinkersibelieveithat if 

itheilaborimarketiis liberalizeditheiflexibilityiof wagesiandiprices guarantees reaching 

ifulliemploymentiat equilibrium, iand in case iunemployment ioccurs, iit ishall ibeivoluntary. 

iKeynesian ithinkers iargue that i the ikey determinant iof iemployment ilevel i isinot i the i real 

iwage, ibut ithe i level iof ieffective demand ifor ilabor, iand thatiunemployment ioccurs idue 

i to iinadequate inational iincome, which should ibe increased to iincrease ieffective idemand 

iuntil isufficient ito ireach full iemployment. Keynesian ischool iclassified iunemployment iinto 

ifour itypes; ithe ifirst iis frictional iunemployment,whichiinvolves ipeople ibeing itemporarily 

ibetween ijobs, searching iforinew ibetter iones. iThe second iis istructural iunemployment, 

iwhich ioccurs because iof idynamic ichanges iin ithe istructure of ithe ieconomy, iwhich iresults 

iin ia imismatch between ithe iskills iof iworkers ilooking ifor ijobs iand the ivacancies iavailable, 

ieitheridue toi technologicalichangesiori capital i intensity. iThe i third iis cyclical iunemployment, 

iwhich occurs ibecause iof ieconomic icycles ithat ilead ito ifalls iin iaggregate demand ior iaggregate 

iexpenditure ithus ilower iemployment iopportunities. According ito Balami i(2006), iinflation 

iisiaisituationiofiairisingigeneralipriceileveliofibroad spectrum iof igoods iand iservices iover ia 

ilong iperiod iof itime. iIt iis imeasured ias ithe irate of iincrease in ithe igeneral iprice ilevel iover 

ia ispecific iperiod. iTo ithe ineo-classical iand itheir ifollowers iat ithe University iof iChicago, 

iinflationiisifundamentallyiaimonetaryiphenomenon.iIni theiwordsiof FriedmaniM.i(1996), 

i‘‘inflation iis ialways iand ieverywhere ia imonetary iphenomenon iand ican ibe produced ionly 

ibyi aimoreirapidiincreaseiinitheiquantityiofimoneyithanioutput.”iToiHicks” inflationiis ia 

icontinuousirisei inigeneralipricei level.”iJohnson,‘‘inflationiisiaisustainedirisei in prices iof igoods 

iand iservices. 

The irelationship ibetween ieconomic igrowth iand ithe iunemployment irate iin ithe ishort irun 

imay ibe ai looseioneiOneireasonithatiunemploymentimayinotifalliappreciablyiwhenieconomic I 

growth firstipicksiupiafteriairecession’siend,iisithatisomeifirmsimayihaveiunderutilized 

employeesiontheiripayrolls.iThisi isibecauseilayingioffiworkersiwheniproductidemand declines 

andirehiringthemiwheniproductidemandiimprovesihasicosts.iandithenreviewiempiricalistudie

sionithe relationshipibetweeniunemploymentiandiinflation.MohseniaiandiJouzeryani (2016) i 

investigated ithe irelationship ibetween, iUnemployment irate, Inflation irate iand iEconomic 

igrowth. iin iIran ifor ithe iperiod i1996-2012. iThe iresult iof ithis istudy revealed, iboth iin ithe 

ishort irun iand i long irun, ia inegative effect iof iinflation iand iunemployment on ieconomic 

igrowth. iThey iconcluded ithat ipolicy-imakers icould iattempt ito icontrol iinflation iand educe i  
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unemployment ito iachieve isustainable ieconomicigrowth.iMehrnoosh iM iand iFeizo ila ih  

(2016)iexamineditheiroleiof iinflation iandiunemploymentionieconomicigrowthiiniIranifro 

1996itoi2012.iTheieffectiof iinflation iandiunemploymentionieconomicigrowthiinitwoishort-term 

andilong-termiphasesiwas 

investigatediandiexaminediusingiAutoregressiveiDistributediLag(ARDL)iTheifinding ishowed 

ithe isignificant iand inegative ieffect iof iinflation iand iunemployment on ieconomic igrowth iin 

ilong iterm, iwhich iindicated ithat iinflation iand iunemployment idecreased economic 

Mohseni,iM.ietiali(2016)iconsidersiaire-examinationiofi the irole iof iinflation i and 

unemploymentionieconomicigrowthiusing itheiARDLiregression imodel.iTheiresults ishowed a 

longiruninegativeieffectiof iinflationiandiunemploymentionieconomicigrowth. Yelwa iet ial (2015) 

iexamined itheirelationshipibetweeniinflation, iunemployment i and ieconomic growth iin Nigeria 

itheiperiodi1987-2012ifindingsiderivedithatibothiunemploymentiandiinflation have negative 

iimpactionieconomicigrowth.iTheyiconcludeithatiNigerianigovernmentishould improve 

macroeconomic ipolicy iinstruments iin iorder ito iachieve ia istable ieconomic environment that 

iwill iincrease iits idomestic ioutput. iAminu iand iManu i(2014) icarried iout iresearch ion analysis 

of iunemployed iresources iand iinflation iin iNigeria ifrom i1986 ito i2010 iusing iOLS technique 

iand found ithat iboth iunemployed ihuman iresources, irate iof inatural iresource iproduction 

i(i.eirate iof tapped iresources), itotal iinflation ihave ipositive iimpact ion irate ieconomic 

igrowth iin iNigeria. 

Shahid iM i(2014), istudy ithe ieffect iof iinflation iand iunemployment ion ieconomic igrowth iin 

Pakistan ivia ithe iARDL imodel iapproach ifound ithat ia ilong irun irelationship ibetween ithe ivariables existed. 

i Saidu iM, iand iNwokobia iat iel. i(2013) ifound ithe ieffect iof iUnemployment iand iInflation on iWages i in 

iNigeria. iThe iOrdinary iLeast i Square iMethod iinitially iused it-statistics ishows ithat unemployment 

i significantly iaffects iwage irate, iDurbin-Watson istatistics iwhich ishows ithat i the model iis inot 

ispurious. iThe iUnit iRoot iTest iresults ireveals ithat iall ivariables iare istationary ion i1%, 5% iand i10%. iThe 

iGranger iCausality iResults ishows ithat iunemployment iand iinflation idoes inot granger icauses iwage 

irate. iThis iresult iindicates ione-way icausation iflowing ifrom iunemployment to i wage irate inot i inflation 

ito i wage irate. iThe iunemployment i has ia ipositive ieffect i on iwage irate but i on ithe iother ihand i inflation 

icannot i affect ion iwage irate. iUmar iand iRazaullah i(2013) ifound the i impact iof iGDP i and i inflation 

i on i unemployment irate i in i Pakistan. i They iare i using i the i time series idata isince i2000 ito i2010 iand irun 

iregression ithrough iSPSS. iThe iresults iindicate ithat ithe iF- test ivalue iis ivery ilow iand ibelow ithe ivalue iof 

i4.00. iR isquare ihas ilimited ivariation ii.e. i0.70% iand 22.8% ifrom ithe iinflation ito iGross iDomestic  
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iProduct iand iunemployment. iThey ifound ithat inflation ihave inegative ifor iGross iDomestic 

iProduct iand ihave inegative icorrelation iwith unemployment. Mahmoud iAli iJaradat(2013) 

ihas ianalyzed iimpact iof iinflation iand unemployment i on iJordanian iGDP i from i(2000-2010) iand 

ithe iresults iof ithe istudy iindicate ithat there i is i a i negative i relation i between i unemployment iand i GDP, 

i and i there i is i a i positive i relation between iInflation iand ieconomic igrowth. iMuhammad iUmair iand 

iRaza iUllah i(2013) ihave analyzed ithe iimpact iof iGDP iand iinflation ion iunemployment irate iof iPakistan 

iEconomy iin i(2000-2010) iand i their istudy i concluded i that iinflation i has i a i role i which i influential i but 

ifor iGDP iand unemployment iwith iinsignificant ilevels iin ithe imacroeconomics ifactors iof 

iPakistani economy.Umaru iand iZubairu i(2012) ifound ithe ieffect iof iInflation ion ithe iGrowth 

iand  Development iof ithe iNigerian iEconomy. iThey iare iusing ithe itime iseries idata ifor ithe itime iof i1970 

to i 2010 i from iCentral iBank i of iNigeria. i They iused i the i Unit iRoot i Test i and i Granger i Causality Test 

ito iestimate ithe iimpact iof iinflation ion ieconomic igrowth. iThe iresults ishow ithat iall ivariables are 

istationary ion ifirst i difference ithey iare iusing iGranger iCausality iTest. iThe iresult iof iGranger 

Causality iTest ishows ithat ithere iis ione-way icausation iflowing ifrom iGDP ito iinflation. Kreishan i(2010) 

i investigate ithe i relationship i between iunemployment i and i economic i growth iin Jordan ithrough ithe 

iimplementation iof iOkun’s ilaw, iusing iannual idata icovering ithe iperiod i1970-2008, iThe iempirical 

iresults ireveal ithat iOkun’s ilaw icannot ibe iconfirmed ifor iJordan. iThus, iit ican be isuggested ithat ithe ilack 

iof ieconomic igrowth idoes inot iexplain ithe iunemployment iproblem iin 

Jordan. iOmoke iand iUgwuanyi i(2010) itested i the irelationship ibetween imoney, iinflation iandoutput 

i by iemploying i cointegration iand i Granger-causality itest i analysis. i The i findings i revealed no 

i existence i of ia i cointegrating i vector i in i the i series i used. i Money isupply iwas i seen i to i Granger cause 

iboth ioutput iand iinflation. iThe iresults isuggest ithat imonetary ipolicy ican icontribute itowards price 

istability iin iNigerian ieconomy isince ithe ivariation iin iprice ilevel iis imainly icaused iby imoney supply. i This 

ishows ithat i inflation iin iNigeria i is ito imuch iextent i a i monetary iphenomenon. iThey find iempirical 

isupport iin icontext iof ithe imoney-price-output ihypothesis ifor iNigerian ieconomy. M2 iappears ito ihave 

ia istrong icausal ieffect ion ithe ireal ioutput ias iwell ias iprices. In ia istudy ion iJordanian idata ifrom i2000 

i– i2008, itests iof ico-integration irevealed ilong-run association ibetween iunemployment iand 

ieconomic igrowth. iOn ithe iother ihand, ithe iresults support ithat iunemployment iand ioutput iis 

iunrelated isuggesting ithat i Okun’s ilaw iis inot ivalid ifor Jordan i(Kreishan, i2010).Hussain iand iIqbal 

i(2010) iinvestigated ia icoherent irelationship ibetween Economic iGrowth iand iUnemployment i in 

iPakistan. iThey iused ithe itime iseries idata isince i1972 to i2006. iThey iused ithe iAugmented iDickey 

iFuller itest ifor iUnit iRoot, iall ithe ivariable iare stationary ion ifirst ilevel idifference ithen ithey iused ithe 

iJohansen iCo-integration ito ifind ithe ilong 
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run irelationship ibetween ivariables. iThe iresults iof iCo-integration itest iintimate ithat iGDP iGrowth, 

Unemployment, iLabor, iCapital, iOpenness iof iTrade ihave ilong irun irelationship. iThe ioverall results 

iintimate ithat iGDP igrowth ihas inegative irelationship iwith iunemployment. In isummary, ithe iabove 

iliterature ireviews ishow ithat iinflation iis ivary iform ieconomy ito ieconomy but imost iof ithe istudies 

iindicate ithat ithere iis ia ipositive irelationship ibetween iinflation iand economic igrowth. iOn ithe iother 

ihand, ithe iabove iliterature ireviews ishowed ithat ithere iis ia negative i relationship i between 

iunemployment i and ieconomic i growth. i Therefore, ithe i impact i of inflation iand iunemployment ion 

ieconomic igrowth iis istill iambiguous idespite ithe itruly ienormous amount iof iresearch ithat ihas ibeen 

iundertaken ion iinflation, iunemployment iand ieconomic igrowth there iremain iserious imethodological 

iissues. iWe icould inot ifind iany istudy ithat irelated ito iKuwait, therefore, ifurther istudies iare irequired iin ithis 

ifield. From iboth itheoretical iand iempirical irestructure ireviews ianalyze iabove, ithis istudy iwill ihave ito 

answer ifour isalient iquestions iregarding ithe iimpact iof iinflation iand iunemployment ion ieconomic growth 

iin iKuwait ifor ithe iperiod i1977-2016. iWhich iare: 

• Does i an iassociation iexist i between iunemployment i and i GDP i in i Kuwait? iIf iso, i is i it 

positively ior inegatively irelated ito iunemployment irate? 

• Does ian iassociation iexist ibetween iinflation iand iGDP iin iKuwait? iIf iso, iis iit ipositively 

or inegatively irelated ito iinflation irate 

• Does ian iassociation iexist ibetween iunemployment iand iInflation iin i Kuwait? iIf iso, iis 

it ipositively ior inegatively irelated ito iunemployment irate? 

• Is ithe iimpact iof ithe iinflation ion iunemployment idirect ior iindirect? 

• What iis ithe idirection iof iassociation ibetween iunemployment irate iand iGDP? 

The idirection iof iassociation ibetween iunemployment irate, iinflation irate iand iGDP ifor i Kuwait 

may iconsist iof ifour ipossible ialternatives. iThese iare: 

• No iassociation. 

• unemployment irate iaffects iGDP. 

• Inflation irate iaffects iGDP iand ivise-versa. 

• Inflation irate iaffects iunemployment irate iand ivise-versa. 
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3. i CONCEPTUAL iMODEL 

 

The ivariables iused iin ithis istudy iare iunemployment i rate, iinflation irate iand ieconomic igrowth iin 

Kuwait. i These i variables i are i obtained i from i different isources, i including, i different ivolumes i of 

the iInternational iFinancial iStatistics i(IFS) iYearbook, ithe iWorld iDevelopment iIndicators i(WDI, 

2016). i International iMonetary iFund i(IMF,2014), iWord iBank i(WB,2016).The idata iare iannual 

1977-2016. 

 
 
3.1. iMETHODOLOGY 
 

We i investigated i the i relationship i between iunemployment, i inflation i and i economic igrowth, 

by time iseries ianalysis. iSpurious iregression imay ibe iemerged i if ithe itime iseries iare 

notistationary (Gujarati, i2003). iTherefore, istationarity iof ithe ivariables ifirstly ishould ibe ichecked 

in ithe ianalysis of itime i series. iWe i tested ithe istationarity iof itime i series iby iAugmented 

Dickey-Fuller (ADF)(1981), iPhillips-Perron i(PP) i(1988) itests iand ithen iexamined ithe 

long irun and ishort-run relationships iamong ithe ivariables iby iARDL ibound testing 

approach and iVector iError Correction iModel i(VECM). Co-integration imeans i that i there i is 

a stationary icombination iof itwo i time i series iwhich iare inot stationary i at itheir ilevels. 

Engle-Granger i(1987), iJohansen i (1988) iand iJohansen i and iJuselius (1990) itests are 

generally used ifor ithe ico-integration itest iin ithe iliterature. iTime iseries iare    

required ito ibe stationary iat ithe isame ilevel ito iapply i these ico-integration i tests. iARDL 

bound testing iapproach, iwhich iwere ideveloped iby iPesaran iand iShin i(1995) iand iPesaran iet 

al. (2001), enables ito iapply ico-integration itests ito ithe itime iseries iwhich ihave idifferent 

integration ilevels. However, iVECM ican ibe iobtained iby ia isimple ilinear transformation 

simultaneously iin ithis approach. iAlso, iit iis ipossible ithat ithere iis ino ico-integration irelationship 

iif iall idata iare iwhen ithere is ilimited inumber iof idata iin ithe ianalysis iof itime iseries. 

So iARDL ibound itesting iapproach become iprominent. iBut isince i the icritical ivalues iof 

Pesaran iet ial. i (2001) iwere idetermined iby considering ithat ithe ivariables iwere iI(0) ior iI(1), 

variables ishould ibe itested iin ithe ievent ithat ithe variables iwere iI(2).iARDL ibounding itest    

approach ihas ibetter istatistical iproperties ithan iEngle- Granger technique (1987)iisiused ifor 

twoivariables.iOnitheiotherihand,JohansenCointegration(1988) is used   for 

moreithanitwo variables.So, JohansenCointegration ihas iadvant iage ion 

Engle iand iGranger. Johansen iand Juselius i(1990)extended iVAR imodel . 

However, iit i is ionly suitable iwith certain iconditions ilike iitdeals iwith i large 

sample isize iand preconditions for ithe cointegrated  iVAR iis i that iall  
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variables ishould ibe iintegrated of isame iorder ii.e. iI(1). iARDL technique idoes 

inot ionly overcome ithese iissues ibut iit ihas ialso several other advantages. 

iARDL iis imore isuitable ithan Johansen iand iJuselius icointegration iin icase io if 

ismall isampleisize

iPesaran iHM, iShin iY. i(1999). ialso iit ican ibe iused iwhether variables iar ipurely 

iI(0), ipurely iI(1) ior ithe imixture iof iboth iI(0) iand iI(1) iPesaran iM, Pesaran 

iB.(1997). iit icaptures iappropriate number iof lags iin idata igenerating I process iparticularly iin 

igeneral ito ispecific iprocess ias iis ireported iby iLaurence ison iand iChai(2003). ithe iECM ican 

ibe iobtained ifrom ibound itesting iapproach ithrough isimple iOLS itransformation.ECM ishows 

short i run ito ilong ir iu in adjustment imechanism without ithe iloss io if ilong 

ir iu in iinformation iPesaran iHM, iShin iY. i(1999). iHowever, iARDL approach imakes i the 

model idynamic. iAlthough iARDL ican ibe iused iwhether iall ivariables iare stationary iat ilevel 

i.e. iI(0) ior iI(1) ior ithe imixture iof iboth iPesaran iHM, iShin iY. i(2001,1999). But iwe 

cannot iuse iARDL iif iany iof ithe ivariable iunder iinvestigation iis istationary iat isecond 

difference ii.e. iI(2) ias ibound itesting iapproach iis ibased ion iI(0), iI(1) ior imixture iof ithese itwo 

sets we icheck i the iunit iroot iproperty iof ieach ivariable ito confirm that 

any of ithe variable ishould inot ibe istationary iat isecond idifference. iFor 

this iwe iuse iAugmented Dickey-Fuller i(ADF) i(1981), iPhillips-Perron i(PP) i(1988) itests. iAll 

these i tests iconfirm ithat none iof ithe ivariable iis istat iionary iat is ie ic io in id 

difference iI(2). In ithis istudy, ito iperform iobjective ithe iAuto iRegressive iDistributed iLag 

(ARDL) ibound itesting approach iwas iemployed iwhich iwas ioriginally iintroduced iby 

iPesaran iand iShin i(1999) iand further iextended iby iPesaran iet ial., i(2001). iThis iapproach 

ibuilds ibased ion ithe iUnrestricted iError Correction iModel i(UECM) iwhich ihas imore iadvantages 

icompared iwith ithe iconventional cointegration iapproaches.Therefore, ithis istudy iused ithe iARDL 

ibound itesting iapproach ito achieve i the i objective. iMoreover, iin i this i study, ithe i economic i growth 

i was i used i as i dependent variable, iwhile ithe iinflation irate, iand iunemployment iwere iconsidered ias 

iindependent ivariables. The ilong-run irelationship iamong iunemployment, iinflation iand ieconomic igrowth 

iin iKuwait may ibe iexpressed ias: 

GDPt = α + β1INFRt +β2UNRt +eti i i i i i i i i i i i i i i i i            i i i i i i i(1) 

  
Where i: 

UNR iis ithe iunemployment irate, 

GDPt iis ithe iGross iDomestic iProduct iin imillions 

INFR iis ithe irate iof iinflation iand iε iis ierror iterm. 

e iis ithe ierror i(White inoise) 
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3.2. iARDL iBOUNDS iTESTS iFOR iCOINTEGRATION 

 

ARDL ibounds itest iapproach ifor icointegration, iknown ias ithe iautoregressive-distributed ilag 

(ARDL) iof iPesaran iShin iand iSmith i(2001), ihas ibecome imost ipopular iamongst iresearchers. iThe 

bounds itest iapproach ihas icertain ieconometric iadvantages iin icomparison ito iother isingle iequation 

cointegration i procedure. iThey i are ias ifollows: i1) iendogeneity i problems iand iinability i to itest 

hypotheses ion i the iestimated icoefficients iin ithe ilong-run iassociated iwith ithe iEngle-Granger 

method, iare i avoided; i 2) ithe ilong-run i and i short-run i parameters i of i the imodel i in iequation i are 

estimated isimultaneously; i3) ithe ibounds itest iapproach ifor itesting ithe iexistence iof ilong-run 

relationship ibetween ithe ivariables iin ilevels iis iapplicable iirrespective iof iwhether ithe iunderlying 

time iseries ivariables iare ipurely iI(0), iI(1) ior ifractionally iintegrated; i4) ithe ismall isample iproper- 

ties iof ithe ibounds itesting iapproach iare ifar isuperior ito ithat iof imultivariate. 

 

Bound itest imodel i(equation i2) ibelow iwith ithree iindependent ivariables ibased ion ithe iestimation 

of i unconstrained i error icorrection i models i by i least-square i method. i Equation i (2) iincludes ilags 

difference iof idependent iand iindependent ivariables iand ione ilag iof iindependent ivariables. iEach 

lag idifference iof idependent iand iindependent ivariables ipoints iout ishort irun idynamics iand ishow 

the ipossible ichanges iin ithe idependent ivariable, iwhile iratio iof ieach ilag ivalue icoefficient ito ithe 

coefficient iof idependent ivariable ishows ithe ilong irun idynamics. iIn ithis ipaper ito iimplement ithe 

ARDL ibounds itest ifor icointegration, ithe ifollowing iunrestricted iregression iequations ihave ibeen 

formulated ias irepresentation iof iequation i1 ias ifollows: 

 

𝐷𝐺𝐷𝑃𝑡=α1+ ∑ 𝛽3
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽1𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+δ1𝐺𝐷𝑃𝑡−1+ 

δ2𝑈𝑁𝑅𝑡−1+ δ3𝐼𝑁𝐹𝑅𝑡−1 + 𝑒1𝑡…………............................................................ (2) 

𝐷𝐼𝑁𝐹𝑅𝑡=α1+ ∑ 𝛽3
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽1𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+δ1𝐺𝐷𝑃𝑡−1+ 

δ2𝑈𝑁𝑅𝑡−1+ δ3𝐼𝑁𝐹𝑅𝑡−1 + 𝑒3𝑡…………........................................................... (3) 

𝐷𝑈𝑁𝑅𝑡=α1+ ∑ 𝛽3
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽1𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+δ1𝐺𝐷𝑃𝑡−1+ 

δ2𝑈𝑁𝑅𝑡−1+ δ3𝐼𝑁𝐹𝑅𝑡−1 + 𝑒2𝑡…………............................................................ (4) 

 
Where: 

D idenotes ifirst idifference ioperator 

α1 iis ithe idrift icomponent 

𝑒1𝑡 i is ithe iusual iwhite inoise iResidual? 

Co-integration irelationship iis iconducted iby itesting: 

Null ihypothesis iHN: i𝛿1= i𝛿2 i= i𝛿3 i= i0 iagainst 

Alternative ihypothesis iHA: i 𝛿1≠ i𝛿2 i≠ i𝛿3 i≠ i0. 
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Pesaran iet i al. i (2001) i gave i critical i values i in i their i studies i because i the i critical i values i of ibound 

test i are inot i consistent i with istandard i F idistribution. iIf iF istatistic i is iabove iupper icritical ivalue, 

there i is i cointegration isuch i as i Engle i and i Granger i (1987), i Johansen i (1988) i and i Johansen iand 

Juselius i(1990) iwhich iconsider ithe iintegration ilevels iof itime iseries ishould ibe iused. 

The iARDL ihas ibeen ichosen isince iit ican ibe iapplied ifor ia ismall isample isize ias iit ihappens iin ithis 

study. iAlso, iit ican iestimate ithe ishort iand ilong-run idynamic irelationships iin idemand iof imoney 

simultaneously. iThe iARDL imethodology iis irelieved iof ithe iburden iof iestablishing ithe iorder iof 

integration iamongst i the i variables. i Furthermore, iit i can idistinguish idependent i and i explanatory 

variables, iand iallows ito itest ifor ithe iexistence iof irelationship ibetween ithe ivariables. iFinally, iwith 

the iARDL iit iis ipossible ithat idifferent ivariables ihave idiffering ioptimal inumber iof ilags. 

Integration i relationship i among i the i time i series. iOn i the i other ihand, iif iF i statistic iis ibelow i the 

lower i critical i value, i there i is i no i co-integration i relationship i among i the i variables. iFinally, iif i F 

statistic iis ibetween iupper iand ilower icritical ivalues, ialternative ico-integration itests. 

 
 

3.3. iVECM iGranger iCausality 

Thus, iequation i(2,3 iand i4) iin ithe iARDL iversion iof ithe ierror icorrection imodel ican ibe iexpressed 

as iequation i(5,6 iand i7): iThe ierror icorrection i(ECM) iversion iof iARDL imodel ipertaining ito ithe 

variables iin iequation i(2-4) iis ias ifollows: 

𝐷𝐺𝐷𝑃𝑡=α1+ ∑ 𝛽1
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽2𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽3

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+ᵩ1ECt-1 +u1t        (5) 

𝐷𝐼𝑁𝐹𝑅𝑡=α1+ ∑ 𝛽14
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽24𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽34

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+ᵩ3ECt-1 +u3t     (6) 

𝐷𝑈𝑁𝑅𝑡=α1+ ∑ 𝛽11
𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1 + ∑ 𝛽22𝐷𝑈𝑁𝑅𝑡−1

𝑛
𝑖 +∑ 𝛽33

𝑛
𝑖 𝐷𝐼𝑁𝐹𝑅𝑡−1+ᵩ2ECt-1 +u2t      (7) 

 

Where, iα, iβit iare ishort irun idynamic icoefficients ito iequilibrium iand iφ i iis ithe ispeed iof iadjustment 

coefficient, iwhere iresiduals, iuti iis iindependently iand inormally idistributed iwith izero imean iand 

constant ivariance. in i(lag ilength) iin iequation i(5-6) ishould ifirstly ibe idetermined iwhile iapplying 
 
bound itest. iInformation icriteria iare iused i in ithe idetermination iof ioptimal ilag ilengths. iWe iused 

Akaike iInformation iCriterion i(AIC) iand iSchwartz iCriterion i(SC) i in idetermination iof ioptimal 

lag i lengths. i Since i there i is i autocorrelation i in i case i of i lags, i there i should i be i no i autocorrelation 

among ithe ierror iterm iseries ifor ithe ibound itest ito iprovide iaccurate iresults. 
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Table i1 i: iVAR iLag iOrder iSelection iCriteria 

 
 

 

 

 

 

 

 

 

 

Source: iAuthors' icalculation  iusing  iEViews  i9  

 

4. iEMPIRICAL iANALYSIS. 
 
 

4.1. iUnit iRoot i(Stationarity)Test iResult 
 

Unit iroot ianalysis iis i the i univariate i time i series i analysis iwhich i seeks i to i find i out iwhether i the 

series iare istationary ior inot. iA istochastic iprocess, isay iis istationary iif iit i has itime-invariant i first 

and isecond imoments. iIn iother iwords, ia iseries iof idata iis istationary iif iits imean iand ivariance iare 

not i time i dependent iand i the i covariance i does i not i depend i on i time, ibut i on i the i distance i in i time 

between ithe itwo imembers iof ithe iprocess i(Enders, i2004). iThe ipresence iof ia iunit iroot iin ithe itime 

series irepresentation iof ia ivariable ihas iimportant iimplications ifor iboth ithe ieconometric imethod 

used iand ithe ieconomic iinterpretation iof ithe imodel iin iwhich ithat ivariable iappears. iFor iexample, 

if ithe i time i series i data i is i non-stationary, i the i estimation iwill ieither i give i spurious i results ior ithe 

variables i may ibe irelated iin ithe ilong-run. iTherefore, iit i is i indispensable ithat i we iapply iunit i root 

tests ibefore iestimation, ito isee iwhether ithe itime iseries idata iis istationary ior inot. iThe imodel ihas 

two istyles ishown ibelow. 

The ifirst ishape iis iequation i2: iYt i= ib1 i+b2t i+Zyt-1 i+ai i+ iet (8) (Trend iand iintercept) 

 

The ifirst ishape iis iequation i3: ∆Yt i= iZyt-1 i+ai i+ iet (9) i(No iTrend iNo iintercept 
 

Where ib1 iis ithe iintercept, it iis ilinear itime itrend iΔ idenotes ithe ifirst idifference, iand ie iis ierror iterm. 

The i null ihypothesis i is i unit i root i (z=0), i and ithe i alternative i hypothesis i is i level istationarity i(z i < 
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Endogenous ivariables: iGDP iINF_RATE iUN_RATE    
Exogenous ivariables: iC     
Sample: i1977 i2017      
Included iobservations: i38     
       

Lag LogL LR FPE AIC SC HQ 
       

0 -529.3206 NA 2.95e+08 28.01687 28.14616 28.06287 
1 -391.7712 246.1410 341066.9 21.25112 21.76825 21.43511 
2 -373.8702 29.20700 215727.5 20.78264 21.68762* 21.10463 
3 -359.6161 21.00601* 167798.7* 20.50611* 21.79894 20.96609* 

       
* iindicates ilag iorder iselected iby ithe icriterion    
LR: isequential imodified iLR itest istatistic i(each itest iat i5% ilevel)   
 

 

 

  
FPE: iFinal iprediction ierror     
AIC: iAkaike iinformation icriterion     
SC: iSchwarz iinformation icriterion     
HQ: iHannan-Quinn iinformation icriterion    



Table i1: iResult iUnit iRoot iTest 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

 
 
 

 
0). iPhillips i and i Perron i(1988, i hereafter i PP) imodified i the i t-ratio i of iz i coefficient i so ithat i serial 

correlation idoes inot iaffect ithe iasymptotic idistribution iof itest istatistic. 

 
For ithis ipurpose, ithe iresearcher iuses ithrough iAugmented iDickey iFuller itest i (1979) iand iPP iby 

Philips iand iPerron i(1988). iThe iresults ihave ibeen ipresented iin iTables i1, 

 
 
 

 

The i results i in iTable i 1 i shows ithat i testing i for i the istationarity iof ithe i individual ivariables i using 

ADF iand iPP itest ito iascertain ithe iexistence iof ia iunit iroot iin ieach iof ithe itime iseries. iADF iand iPP 

test iresults ishowed ithat ithe ivariables ihave idifferent iintegrating iorder. iSo, iwe icontinue iapplying 

the iARDL ibounds itest. 

 

4.2. iCointegration iTest iResult 
 

The ico-integration itests iin iapplied itime iseries imodelling iare ithe iEngel iand iGranger i(1987) ico- 

integration itest iand ithe iJohansen iand iJuselius i(1990) ico-integration itest. iThe iEngel i& iGranger 

co-integration itest iis iadopted iin icases iof isingle iequation imodels iwhile ithe iJohansen iand iJuselius 

co-integration itest iis iused ifor isystem iequation imodels. iThe iautoregressive idistributed ilag 

(ARDL) imodel iis ibased ion isingle iequation imodeling. 

The i results i in i Table i 2 i and i 3 i show i that i there i is i co-integration iamong i gross i domestic i product 

(GDP), iInflation irate i(INFR) iand iUnemployment iRate(UNR). 
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ADF 
LEVEL i i i i i i i  i i i  i1st iDiff i i i  i i i i i i i1st iDiff 

_____________________

____________________  
With iconstant i i i i i i i i i i i i iNo iTrend 
liner itrend i i i i i i i i i i i i i i i i iNo iIntercept 

PP iTest 
LEVEL i i i  i i1st iDiff i i i i i i i i i i i i i i i i i i i i1st iDiff 

___________________________________________  
With iconstant i i i i i i i i i i i i i i i i i i i i i i i iNo iTrend 
liner itrend i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iNo iIntercept 

GDP -1.059505 
(0.9224) 

I(0) 

-5.123748 i i i i i i i i i i i i i i i i-1.1662 
( i0.0010)*** i i i i i i i i i i i i(0.2176) 

I(1) i i i i i i i i i i i i i i i i i i i i i i i iI(0) 

-0.574688 
( i0.9750) 

I(0) 

-4.539777 i i i i i i i i i i i i i i i i i i i i i i i i i i i-2.4086 
( i0.0044)*** i i i i i i i i i i i i i i i i i i i i i i(0.0173)*I 

I(1) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i(1) 
INFR -5.155981 

(0.0008)*** 
I(1) 

-6.966915 i i i i i i i i i i i i i i i-7.1687 
(0.0000)*** i i i i i i i i i i(0.000)*** 

I(1) i i i i i i i i i i i i i i i i i i i i i i i iI(1) 

-5.155981 
( i0.0008)*** 

I(1) 

-21.34097 i i i i i i i i i i i i i i i i i i i i i i i i i i i-19.139 
( i0.0000)** i i i i i i i i i i i i i i i i i i i i i i i(0.000)*** 

I(1) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iI(1) 
UNR -3.234154 

(0.0936) 
I(0) 

-2.510863 i i i i i i i i i i i i i i i i-2.300 
(0.3215) i i i i i i i i i i i i(0.00220*** 

I(0) i i i i i i i i i i i i i i i i i i i i i i i iI(1) 

-2.510120 
(0.3218) 

(I(0) 

-2.510120 i i i i i i i i i i i i i i i i i i i i i i i i i i i i-2.233 
( i0.3218) i i i i i i i i i i i i i i i i i i i i i i i i(0.0026)*** 

I(0) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iI(1) 



Unrestricted iCointegration iRank iTest i(Trace) 

 
 
 
 
 

 
Table i2: iCointegration iResult. iDependent ivariable iis iGDP 

 
 
 
 

Trace itest 

iindicates 

i1 

icointegrating ieqn(s) iat ithe i0.05 ilevel 
* idenotes irejection iof ithe ihypothesis iat ithe i0.05 ilevel 
**MacKinnon-Haug-Michelis i(1999) ip-values 
 
Table i3: iCointegration iTest iResult. iDependent ivariable iis iGDP 

Unrestricted iCointegration iRank iTest i(Maximum iEigenvalue) 
 
 
 
 
 
 

 

Max-eigenvalue itest iindicates i1 icointegrating ieqn(s) iat ithe i0.05 ilevel 
* idenotes irejection iof ithe ihypothesis iat ithe i0.05 ilevel 
**MacKinnon-Haug-Michelis i(1999) ip-values 

Source: iAuthors' icalculation  iusing  iEViews  i9.  
 

The icointegration iresults iin itable i2 iand i3, iindicate ithe iexisting iof ilong irun irelationship ibetween 

GDP, iINFR iand iUNR iin iKuwait ias iindicates iby ithe iTrace iand ieigenvalue istatistics. iThe iresult 

shows ithat ithere iare ione icointegrating iequation iat i5 ipercent ilevel iof isignificance iboth ithe 

maximal iTrace iand ieigenvalue istatistics iindicate ithat ithe ihypotheses iof ino icointegration iamong 

the ivariables iis irejected iat ithe i5 ipercent isignificance ilevel. 

 
 
 
 

4.3. iARDL iTest iResult 
 

Estimation, iand iInterpretation iof iAutoregressive iDistributed iLag i(ARDL) iModel 
 

After idetermining ithe iorder iof iintegration, inext i we iemploy iARDL iapproach ito i co-integration 

to idetermine ithe ilong irun irelationship iamong ithe ivariables. iThe iF-Statistics itests ithe ijoint iNull 

hypothesis ithat ithe icoefficients iof ilagged ilevel ivariables iin iequation i(2) iare izero. iTable i4 ireports 

the iresult iof ithe icalculated iF-Statistics. iThe ibound itest ievidence iconfirms ithe ilong irun 

relationship i for iequation i2 i and i3 iwith iGDP iand iINFR ias ithe idependent i variables. iAs i in ithese 

cases, ithe icalculated iF istatistics igreater ithan ithe icritical ivalues iof ithe iupper ilevel iof ithe ibound 
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Hypothesized  Max-Eigen 0.05  
No. iof iCE(s) Eigenvalue Statistic Critical iValue Prob.** 

     
None i* 0.468975 24.68487 21.13162 0.0151 

At imost i1 0.181841 7.827245 14.26460 0.3965 
At imost i2 0.021766 0.858233 3.841466 0.3542 

Hypothesized  Trace 0.05  
No. iof iCE(s) Eigenvalue Statistic Critical iValue Prob.** 

     
None i* 0.468975 33.37035 29.79707 0.0186 

At imost i1 0.181841 8.685478 15.49471 0.3953 
At imost i2 0.021766 0.858233 3.841466 0.3542 



Table i4: iResults ifrom ibound itests 

Lower iand iUpper-bound icritical ivalues iare itaken ifrom iPesaran iet ial. i(2001), iTable iCI(ii) iCase iII. 

 
 

at i5 iPercent i level iof isignificance i for iequations i2 iand i3. iWe ichoose ia imaximum ilag iorder iof 

i3 for ithe iconditional iARDL ivector ierror icorrection imodel iby iusing ithe iAkaike iinformation 

criteria i(AIC). iThe icalculated iF-statistics iare ireported iin itable i4 iwhen ieach ivariable 

iis considered ias ia idependent ivariable i(normalized) iin ithe iARDL-OLS iregressions. After ihaving 

ithe iappropriate ilag i selection, iwe imove ito icalculate iF-statistics ithat iare r ieport 

ied iin itable i4. iWhen iGDPiisi takenias idependent ivariable iand iIN FR iand iUNR 

asiindependentivariables,itheistatisticiisi6.217thatiisigreaterithanithe upper. 

boundsiati5ipercenti leveli ofi significant So,iweiconcludeithatithereiisiailongiruin 

associationiamongitheivariables.WereplaceiindependentivariableiINFRibym

akingiitidependentitocheckweatheriU N RiandiGDPiwillimakeilongirun 

association.iResultishowsithatiF-statistics 8.972ithatiisigreaterithanithe i 

iupperboundsiati5ipercenti leveli ofsignificant.i So,iweiconcludeithatithereiisiai 

longiriuinassociationiamongtheivariables.However,wheniweitiakeiU N Ria 

dependent variable we fail  to reject null hypotheses of no cointeration as F -

statistics found 2.89.  

 

     Source: iAuthors' icalculation  iusing  iEViews  i9  

 
After iconfirming ithe ilong irun irelation  ifor ithe  iabove  iequations, ithe inext istep iis ito 

estimate ithe ilong irun iand ishort irun icoefficients iof iARDL imodel. iThe iestimated ilong irun 

coefficient iof iARDL iapproach ifor ithe iequation iwith iGDP iis itreated ias idependent ivariable 

(equation i2) iUNR icoefficient iis ipositive iand isignificant iat i5 ipercent ilevel iof isignificance. iIf iwe 

check ithe  irelation  iof iINFR  iwith  iGDP,  iit ihas negative  and  in  io  it isignificant  

relation  iwith  ithe  iGDP  i in i the  ilong irun  i.If iwe icheck ithe irelation iINFR ias ithe idependent 

variable iwith iGDP iand iUNR ias iindependent ivariables, iit ihas ipositive iand inot isignificant 

relation ihaving icoefficient i0.000002 iand i0.699 irespectively i(equation i3),when iUNR ias ithe 

dependent ivariables iand iGDP iand iINFR ias iindependent ivariables i(equation i4) iare ipresented iin 

table i 5 i.GDP i coefficient iis i positive i and i significant iat i5 i percent ilevel i of i significance i having 
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Dependant ivariable AIC ilags F-statistic Decision 

GDP i(GDP, iINFR,UNR,) 3 6.217796 Cointegration 

INFR i(GDP, iINFR,UNR,) 3 8.972149 cointegration 

UNR i(GDP, iINFR,UNR,) 3 2.898571 No icointegration 

Lower-bound icritical ivalue iat i5% 3.79 

Upper-bound icritical ivalue iat i5% 4.85 



equation i2: iDependent iVariable: iGDP 

Equation i3: iDependent ivariable: iINFR 

Equation i4: iDependent ivariable: iUNR 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

Table i6: iError iCorrection iRepresentation ifor ithe iselected iARDL iModel 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

 

 
coefficient i(0.000028) iand iUNR icoefficient iis ipositive iand istatistically inot isignificant iat i5 

percent ilevel iof isignificance ihaving icoefficient i(0.029). 

Unlike imany istudies iwhere ithe irelationship iis istrong iand inegative, iin ithis istudy iempirical 

results iare inot irobust. iThe iabsence iof i a i statistically isignificant irelation i between iUNR iand 

GDP iindicates ithat ia i cyclical irecovery i is i not iaccompanied iby ia i reduction i of iunemployment. 

Furthermore, ithis imight ireflect ithe isizable istructural iand/or ifrictional icomponent iof 

unemployment iin iKuwait. 

 

 

Table i5: iEstimation iof ilong iand ishort-run irelationship 
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Equation i5: i: idependent ivariable iis iGDP i i i i i i i i i i i i i i i i i i i i i i i i iEquation i6: i: idependent ivariable iis iINFR 

 
Variable 

 
Coefficient 

 
t-Statistic 

P- 
value 

 
Variable 

 
Coefficient 

 
t-Statistic 

 
p-value 

        

D(GDP(-1)) 0.247262 1.437895 0.1624     
D(GDP(-2)) -0.336769 -1.890485 0.0699     
D(INF_RATE) 292.035674 1.811429 0.0816     
D(INF_RATE(-1)) -145.677532 -0.846894 0.4048     
D(INF_RATE(-2)) -354.566759 -2.183610 0.0382     
 
D(UN_RATE) 

13157.78134 
7 

 
2.991749 

 
0.0060 

 
D(INFR(-1)) 

 
0.256804 

 
1.550654 

 
0.1308 

D(UN_RATE(-1)) 5226.111229 0.721637 0.4770 D(UNR) 8.565237 2.636451 0.0128 
- 

D(UN_RATE(-2)) 
 
9155.041834 

 
-2.147252 

 
0.0413 

 
D(GDP) 

 
0.000002 

 
0.043367 

 
0.9657 

CointEq(-1) 0.105925 1.632334 0.1147 CointEq(-1) -1.138235 -5.062912 0.0000 

Variable Coefficient t-Statistic Prob. 
Constant -9128.568341 -0.584509 0.5639 

INFR -7093.939245 -1.368755 0.1828 
UNR 13031.76874 2.132470 0.0426* 

Cointeq i: iGDP i= i(-7093.9392*INFR i+ i13031.7688*UNR 

Variable Coefficient t-Statistic Prob. 

Constant 1.623170 6.492580 0.0000 

GDP 0.000028 2.401426 0.0227* 

INFR 0.029383 0.6828 0.412676 

Cointeq i: iUNR i= i0.0000*GDP i+ i0.0294*INFR i+ i1.6232 

Variable Coefficient t-Statistic Prob. 

Constant 0.486297 1.768217 0.7851 

UNR 0.699954 1.065065 0.5158 

GDP 0.000002 0.000046 0.9657 

Cointeq i: iINFR i=(0.7000*UNR i+ i0.0000*GDP i+ i0.4863 



Table i7: iError iCorrection iRepresentation ifor ithe iselected iARDL iModel 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
The ierror icorrection imodel i(ECM) i is iemployed ito icheck ithe ishort irun irelationship iamong ithe 

variables. iThe iresults iare ipresented iin i Table i6 iand i7 ifor ithe iestimated iequation i 5, i6 i and i7. 

equation i5 i results i show ithat i the i coefficient i of iECM i(-1) i is i not i significant i at i 5% i level iwhich 

indicate ithat ithe ispeed iof iadjustment ifor ishort irun ito ireach ilong irun iis inot isignificant iin iequation 

5,while iequation i6 iresults ishow ithat ithe icoefficient iof iECM i(-1) iis isignificant iat i1 ipercent ilevel 

which iindicate ithat ithe ispeed iof iadjustment ifor ishort irun ito ireach ilong irun iis isignificant 

represent i 113.8 ipercent i per iyear.. iFor iequation i7, ithe icoefficient iof iECM i(-1) iis isignificant i at 

10 ipercent i level iwhich iindicate ithat ithe ispeed iof iadjustment i for ishort irun ito ireach ilong irun iis 

good. iFurther, ithe ierror icorrection iterm iis i-0.088 iwith iexpected isign, isuggesting ithat iwhen ithe 

UNR iis iabove ior ibelow iits iequilibrium ilevel, iit iadjusts iby ialmost i 8.83 ipercent iper iyear. 

 
 

4.4. iVECM iGranger-Causality iResult 
 

After ithe ilong-run irelationship, iwe icontinue iapplying ithe iVECM ito idetermine ithe idirection iof 

causality ibetween ithe iexamined ivariables. iThe iequations ithat iare iused ito itest iGranger icausality 

.as ican ibe iseen ifrom itable i7, ithe iECt-1 icarries ian iexpected inegative isign, iwhich iis ihighly 

significant, iindicating ithat ithe iabsolute ivalue iof i the icoefficient iof i the ierror icorrection i term 

indicates ithat iabout i80 ipercent iof ithe idisequilibrium iin ithe iGDP iis ioffset iby ishort irun iadjustment 

in ieach iyear. 
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Equation i7: i: iDependent iVariable: iUNR  
ARDL iCointegrating iAnd iLong iRun iForm  
Dependent iVariable: iUNR   
Selected iModel: iARDL(3, i1, i0)   
Sample: i1977 i2016   
Included iobservations: i37   

Cointegrating iForm 
Variable Coefficient Std. iError t-Statistic Prob. 

     
D(UNR(-1)) 0.319855 0.147489 2.168668 0.0382 
D(UNR(-2)) 0.457707 0.147717 3.098543 0.0042 

D(GDP) 0.000017 0.000005 3.215844 0.0031 
D(INFR) 0.002597 0.006143 0.422788 0.6755 

CointEq(-1) -0.088388 0.049651 -1.780195 0.0852 



Table7 i i: iVector iError iCorrection iModel i(VECM) 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

Table i8: iVECM iGranger iCausality iTest iResults 

Source: iAuthors' icalculation  iusing  iEViews  i9.  

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The iGranger icausality iresults iare ireported ibelow i in iTable i 8. i The i findings i indicate ithat ishort- 

run iunidirectional icausality irunning ifrom iUNR ito iINFR iIt ihas ibeen ifound ithat ithe ierror 

correction iterms iare istatistically isignificant ifor ithe ispecification iINFR ias ithe idependent 

variables i which i indicate i that i there i exists i a i short i run i relationship i among i the i variables i in i the 

form iof iEquation i(6) ias iwell ias iequation i(7). 

 

 
 
 
 
 
 
 
 
 
 

 

Diagnostic itests iare iapplied ito iexamine imodel ispecification iand ifunctional iforms.The iLagrange 

Multiplier i (LM) i test i of iautocorrelation i suggests i that ithe i residuals i are i not iserially i correlated. 

According i to i the i Jarque-Bera i (JB) i test, i the i null i hypothesis i of i normally i distributed i residuals 

cannot i be i rejected. i The i White i heteroscedasticity itest i suggest i that i the i disturbance i term iin i the 
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Dependent iVariable: iD(RGDP_G_)  
Method: iLeast iSquares i(Gauss-Newton i/ iMarquardt isteps) 
Sample i(adjusted): i1980 i2016   
Included iobservations: i37 iafter iadjustments  
D(RGDP_G_) i= iC(1)*( iRGDP_G_(-1) i+ i0.0436990438472 

*UN_RATE___OF_ECONOMIC iALL i(-1) i- i0.366520710897 
*INF_RATE__(-1) i- i3.32440331147 i) i+ iC(2)*D(RGDP_G_(-1)) i+ iC(3) 
*D(RGDP_G_(-2)) i+ iC(4)*D(UN_RATE___OF_ECONOMICALL(-1)) i+ 
C(5)*D(UN_RATE___OF_ECONOMICALL(-2)) i+ iC(6)*D(INF_RATE__( 
-1)) i+ iC(7)*D(INF_RATE__(-2)) i+ iC(8)  

 Coefficient Std. iError t-Statistic Prob. 
C(1) -0.800873 0.233507 -3.429767 0.0018 
C(2) 0.091380 0.200321 0.456167 0.6517 
C(3) -0.081111 0.173665 -0.467056 0.6439 
C(4) -0.228071 0.686753 -0.332101 0.7422 
C(5) -0.318678 0.680466 -0.468323 0.6431 
C(6) -0.197811 0.207017 -0.955533 0.3472 
C(7) -0.168030 0.186056 -0.903113 0.3739 
C(8) 0.121220 0.620564 0.195338 0.8465 

R-squared 0.440763 Mean idependent ivar 0.197297 
Adjusted iR-squared 0.305775 S.D. idependent ivar 4.444815 
S.E. iof iregression 3.703428 Akaike iinfo icriterion 5.645205 
Sum isquared iresid 397.7460 Schwarz icriterion 5.993512 
Log ilikelihood -96.43629 Hannan-Quinn icriter. 5.767999 
Durbin-Watson istat 1.794203    

Pairwise iGranger iCausality iTests 
Sample: i1977 i2017  
Lags: i2   
Null iHypothesis: Obs F-Statistic Prob. 
INFR idoes inot iGranger iCause iGDP 39 0.68874 0.5091 
GDP idoes inot iGranger iCause iINFR 1.59618 0.2175 

    
UNR idoes inot iGranger iCause iGDP 39 0.12415 0.8836 
GDP idoes inot iGranger iCause iUNR 0.92088 0.4079 

    
UNR idoes inot iGranger iCause iINFR 39 4.05068 0.0264 
INFR idoes inot iGranger iCause iUNR 0.95337 0.3955 



 
 
 
 

equation i is i homoscedastic. i and i the i null iof ihomoscedasticity itest iARCH i is i not irejected. i (See 

Appendix iA: itables i5, i6,7,8 iand iFigure i1). 

 
 

4.5. iStability i(CUSUM iand iCUSUMSQ) iTest 
 

The istability iof ithe ilong-run icoefficients iis iused ito iform ithe ierror-correction iterm iin iconjunction 

with ithe ishort irun idynamics. iSome iof ithe iproblems iof iinstability icould istem ifrom iinadequate 

modeling i of ithe ishort-run idynamics i characterizing i departures ifrom ithe i long irun irelationship. 

Hence, iit iis iexpedient ito iincorporate ithe ishort irun idynamics ifor iconstancy iof ilong irun 

parameters. i In i view i of ithis i we i apply ithe i CUSUM i and i CUSUMSQ i tests i Brown i et i al. i (1975) 

developed. i The i CUSUM i test i is i based i on ithe i cumulative i sum iof irecursive i residuals i based i on 

the ifirst i set iof in iobservations. iIt iis iupdated irecursively iand i is iplotted iagainst ithe ibreak ipoints. 

If ithe iplot iof iCUSUM istatistic istays iwithin i5% isignificance i level, i then iestimated i coefficients 

are isaid ito ibe istable. iSimilar iprocedure iis iused ito icarry iout ithe iCUSUMSQ ithat iis ibased ion ithe 

squared i recursive i residuals i which i A i graphical i presentation i of i these i two i tests i is i provided iin 

Figures.1- i2. 

The iresult iin iFigure i1 iand i2 iclearly iindicates ithat ithe imodel ihas ibeen istable. iWe iare itherefore 

safe ito iconclude ithat i ARDL ieconomic igrowth ifunction iis istable iand ieconomic igrowth ican ibe 

used ias ia itarget ivariable. 

Fi  igur ie i1: iFigure i1: iPlot iof iCumulative iSum iof iRecursive iResiduals 
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Figure i2: iPlot iof iCumulative iSum iof iSquares iof iRecursive iResiduals 
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5. iCONCLUSION iAND iPOLICY iIMPLICATIONS 
 

In ithis i study, i the i impact i of iinflation i (INFR) i and i unemployment i (UNR) ion ieconomic i growth 

(GDP) iin iKuwait ihas ibeen iestimated iusing iARDL iapproach ito icointegration ianalysis iof iPerasan 

et ial. i(2001). iThe iARDL imethod idoes inot igenerally irequire iknowledge iof ithe iorder iof 

integration i of i variables. iThe i empirical i results ihave ishown i that, imost iof i the ivariables iin i the 

model iare istatistically isignificant iand iconsistent iwith ithe ieconomic itheory iboth iin ithe ilong-run 

as iwell ias iin ithe ishort-run. 

The i empirical ianalysis i based i on ithe i bounds i test, isupports ithe i stable i economic i growth i model 

(GDP) ifor iKuwait. iIn ifact, iwe ishow ithat ithe iexistence iof ithe ilong-run ieconomic igrowth iequation 

can ionly ibe ifirmly iestablished iwhen iinflation irate iand iunemployment irate iand iGDP iare iincluded 

in ithe imodel. 

The i results i reveal ithat i GDP iis i negatively iassociated iwith i inflation irate. iThis i indicates ithat i as 

inflation irate irises, ithe iGDP ifalls, iand ipositively iassociated iwith iunemployment irate iand 

statistically i significant iat i 5 i percent ilevel i of isignificance i when i GDP ias i a i dependent ivariable. 

And iinflation irate ipositively iassociated iwith iGDP iand iunemployment iwhen iinflation irate ias ia 

dependent ivariable iand istatistically inot isignificant iat i5 ipercent ilevel iof i significance. iWhile 

when ithe iUnemployment irate idependent ivariable iassociated ipositively iwith iGDP iand iInflation 

rate iand istatistically isignificant iwith iGDP iat i5 ipercent ilevel iof isignificance. 

Furthermore, iby iapplying ithe iCUSUM iand iCUSUMSQ itests ito ithe imodel, iwe ishow i that iGDP 

in iKuwait i has ibeen istable iapart i from ibetween i1992 iand i1995. i By iincorporating iCUSUM iand 

CUSUMSQ itests iinto icointegration ianalysis, iit iis irevealed ithat i GDP iis istable, 

The iGranger icausality i test iresults isupported i the i existence iof i unidirectional i short-run i causal 

relationship ifrom i unemployment irate i to iinflation i rate. iIt iwas i found i that ithe i error icorrection 

terms iin iVECM iare istatistically i significant iwhen iGDP iand iinflation i rate iwere itaken i as ithe 

dependent ivariable ibut iinsignificant iwhen iunemployment irate iwas itaking ias idependent ivariable. 

This iindicates ithe iexistence iof ia ilong-run irelationship iamong ithe ivariables iwith iGDP iand 

Inflation irate ias idependent ivariable. 

The iabove iliterature ireviews ishow ithat iinflation iis ivary iform ieconomy ito ieconomy ibut imost iof 

the istudies iindicate ithat ithere iis ia ipositive irelationship ibetween iinflation iand ieconomic igrowth. 

On i the i other ihand, ithe iabove iliterature i reviews ishowed i that ithere iis ia inegative irelationship 

between iunemployment iand ieconomic igrowth. iHowever, icohesion iand istrength iof ithese ieffects 
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were ihighly ivariable i in idifferent i studies iaccording ito iused imodel iand idata. iIt ishould ibe inoted 

that ithe ieffects iof iinflation iand iunemployment ion ieconomic igrowth iwere iextraordinary 

extensive, iparticularly ithe ieffects iof iinflation. iMost istudies ishowed ia inonlinear iand idirect 

relationship ibetween iinflation iand ieconomic igrowth. iThereby, iit ican ibe istated ithat iinflation iand 

unemployment iare itwo imain ifactors iaffecting ieconomic igrowth. iAs ia iresult, iauthorities ishould 

pay imore iattention ito iimportance iof iinflation iand iunemployment iin ieconomic igrowth. iThe 

authorities ishould idiligently iendeavor ito iproperly iplan ifor ieconomic iprogress iand idevelopment. 
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Table i5: iARDL iCointegrating iAnd iLong iRun iForm 

Table i6: iBreusch-Godfrey iSerial iCorrelation iLM iTest: 

Table i7: iHeteroskedasticity iTest: iBreusch-Pagan-Godfrey 

Table i8: iHeteroskedasticity iTest: iARCH 
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Figure i1: iTest iNormality 
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Series:  iResiduals 
Sample  i1980  i2017 
Observations  i38 

Mean  i  i  i  i  i  i  i  i  i  i  i -1.23e-11 

Median  i  i  i  i  i  i  i  i  i -513.3547 
Maximum  i  i  i  i  i  i  i4133.665 
Minimum  i  i  i  i  i  i  i-2126.265 
Std.  iDev.  i  i  i  i  i  i  i 1499.058 
Skewness  i  i  i  i  i  i 0.661607 
Kurtosis  i  i  i  i  i  i  i  i  i2.815973 

Jarque-Bera  i  i  i  i2.825873 
Probability  i  i  i  i  i  i0.243427 

Dependent iVariable: iUNR   
Selected iModel: iARDL(3, i1, i0)   
Date: i05/15/17 iTime: i00:06   
Sample: i1977 i2016   
Included iobservations: i37   

Cointegrating iForm 
Variable Coefficient Std. iError t-Statistic Prob. 

     
D(UNR(-1)) 0.319855 0.147489 2.168668 0.0382 
D(UNR(-2)) 0.457707 0.147717 3.098543 0.0042 

D(GDP) 0.000017 0.000005 3.215844 0.0031 
D(INFR) 0.002597 0.006143 0.422788 0.6755 

CointEq(-1) -0.088388 0.049651 -1.780195 0.0852 
Cointeq i= iUNR i- i(0.0000*GDP i+ i0.0294*INFR i+ i1.6232 i) 

     
Long iRun iCoefficients 

Variable Coefficient Std. iError t-Statistic Prob. 
GDP 0.000028 0.000012 2.401426 0.0227 
INFR 0.029383 0.071202 0.412676 0.6828 

C 1.623170 0.250004 6.492580 0.0000 

F-statistic 0.554465 Prob. iF(11,26) 0.8471 
Obs*R-squared 7.220340 Prob. iChi-Square(11) 0.7810 
Scaled iexplained iSS 3.069139 Prob. iChi-Square(11) 0.9898 

     
F-statistic 0.600655 Prob. iF(2,24) 0.5565 
Obs*R-squared 1.811404 Prob. iChi-Square(2) 0.4043 

F-statistic 0.035223 Prob. iF(1,35) 0.8522 
Obs*R-squared 0.037198 Prob. iChi-Square(1) 0.8471 
     


	GDPt = α + β1INFRt +β2UNRt +eti i i i i i i i i i i i i i i i i            i i i i i i i(1)

