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ABSTRACT

Thestudyexaminedtheimpactofrealeffectiveexchangeratevolatilityoneconomic

growthinUganda.Thestudyusedquarterlytimeseriesdatafortheperiodof1993to

2015.TheJohansencointegrationandvectorerrorcorrectionmodelwasusedto

determinetheimpactrealexchangeratevolatilityoneconomicgrowthinUganda.The

explanatoryvariables in this studywere realexchange rate volatility,government

expenditure,labor,exportsandimports.Resultsfrom thestudyrevealedthatreal

effectiveexchangeratevolatility,labor,governmentexpenditureandexportswerefound

tobestatisticallysignificantinexplainingeconomicgrowthofUgandainthelongrun

withallhavingpositiverelationship.Howeverimportswerefoundtohaveanegative

relationship witheconomicgrowthinthelong run.Intheshortrunrealeffective

exchangeratevolatilityandimportshadnegativerelationshipwitheconomicgrowth.

From theregressionresultsstudyrecommendsthatinordertospureconomicgrowth

thegovernmentshouldintroduceimportsubstitutionbothintheshortrunandlongrun.

Thegovernmentshouldalsointerveneinforeignexchangemarketonlyintheshortrun.

Thegovernmentshouldtakesignificantstepstoincreasethestandardofexported

goodstomakesmoothbalanceoftrade.Thereshouldbeanincreaseingovernment

expenditureinhumancapitalbecausethiswillspureconomicgrowthinthelongrun.
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CHAPTERONE

INTRODUCTION

1.0 Backgroundtothestudy

AfterthebreakdownofBrettonWoodssystem,theeffectofexchangeratevolatilityon

economicgrowthhasgainedconsiderableattention(Bakhromov,2011;DeGrauwe,

1998;Kouri,1976;Narayan,2006;Krugmam,2008).Sincemostdevelopingeconomies

havefragilefinancialsystemsandarehighlyvulnerabletoexternalshocks(Aghionetal.,

2009)exchangeratevolatilityisamajorconcern to theirgovernments.Empirical

studieshavealsofoundmixedresultsontheimpactofexchangevolatilityoneconomic

growth(Aghionetal.,2009;Arratibeletal.,2011;Schnabl,2008,2009;).Somehave

foundnoimpactofexchangevolatilityoneconomicgrowth(BleaneyandGreenway,

1998)whileothershavefoundanegativeimpactoneconomicgrowth(Arratibeletal.,

2011;Boar,2010;Schnabl,2008,2009).InAfrica,evidenceofexchangeratevolatility

oneconomicgrowthisscarceandalsohasmixedresults.Musyokietal.(2012)founda

negativesignificanteffectofrealexchangeratevolatilityoneconomicgrowthofKenya.

WhileAdewuyiandAkpokodje(2013)foundasignificantpositiveeffectwhentheyused

paneldataonAfricancountries.

InUganda’scasestudiesmainlyhavebeendoneonimpactexchangeratesoninflation1,

non-traditionalexportperformance2 andeconomicdevelopment3 butfew havebeen

doneonimpactofexchangeratevolatilityoneconomicgrowth.Forinstanceonlyone

studyhassofarbeendoneontheimpactofexchangeratevolatilityoneconomic

growthbyKatusiimeetal.(2016)whofoundthatexchangeratevolatilitypositively

1Policy,E.R.Inflation:TheCaseofUganda,byBarbaraMbire.ResearchPaper,59.

2Atingi-Ego,M.,&Sebudde,R.K.(2004).Uganda'sequilibrium realexchangerateanditsimplicationsfornon-
traditionalexportperformance(pp.1-43).Africaneconomicresearchconsortium (AERC).
3Kasekende,L.,&Ssemogerere,G.(1994).Exchangerateunificationandeconomicdevelopment:Thecaseof
Uganda,1987–92.WorldDevelopment,22(8),1183-1198.
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affectseconomicgrowthinUgandabothintheshortrunandlongrun.Thisstudygives

areasonforanotherstudyfocusingonUgandaundertheflexibleexchangeratesystem

running1993Q1to2015Q4incontrarytoKatusiimeetal.(2016)studywhichwas

carriedoutunderdifferentexchangeregimestherebybringingoutthefactthatdifferent

exchangerateregimesyield differenteconomicoutcomeswhichtheearlierstudy

ignored.

In1993thedualforeignexchangerateswereunifiedbyintroducinginterbankcurrency

auctions.Alsoin1993theUgandaRevenueAuthoritywasestablishedtoimprovetax

revenue collection and the Bank ofUganda was given autonomy in supervising

commercialbanks.FinallyinNovember1995to1999amanagedfloatforofficial

marketswasintroducedwhichwascharacterizedbymarketdeterminedofficialrates

andinterventionintothemarkettostabilizeandmeetspecificobjectives(Atingi-Egoet

al.2004).However,thesemonetaryreformsinUgandabeingdoneandintroductionof

authorities like Uganda Investment Authority which promotes and facilitates

investmentshavehadlittleimpactoneconomicgrowthofUganda.Thisisindicatedby

theperformancekeymacroeconomicindicatorsagainsteconomicgrowthashownin

Figure1below.

Figure1:GDPPERCAPITAGROWTHRATE,MONEYSUPPLY,EXPORTS,IMPORTSOF
UGANDA(1993to2015)
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Source:WDI(2017)

The realexchange rate (RER) compares the relative price of two countries’

consumptionbaskets.From atheoreticalperspectiveithasbeenwellestablishedthat

realexchangeratedisequilibrium andheighteduncertaintyregarding RERbehavior

havenegativeeffectsoneconomicperformance(Willet,1986). Eichengreenetal.

(2003)arguethatinthepresenceofforeigndebt,swingsintherealexchangemayhave

importantwealtheffectsanditisanimportantdeterminantofmacroeconomicvolatility.

Thisisbecausethesizeofwealthwilldependonhow persistenttheshocksare

perceivedtobe.AlsoevidencebyHausmanandRodrik(2003)revealthatthatthelevel

ofrealexchangerateisastrongpredictorofgrowthaccelerationspossiblybecauseit

favors selfdiscovery process.Cote (1994)notes thatRER volatility can cause

uncertaintyofprofitsoncontractsdenominatedinforeigncurrencywhichreduces

economic growth to levels below whattheywould have been ifuncertaintywas

removed.
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1.2 StatementoftheProblem

Ugandaisasmallopeneconomywhichliberalizedtheexchangerateregimein1993for

currentaccountandin1997forcapitalaccount.Sincetheadoptionofthefloating

exchangeratesystem,wheremarketforcesdeterminethevalueoftheshillingin

relationtootherforeigncurrencies.TheUgandashillinghasdepreciatedagainstmajor

currenciesespeciallythedollar.Thisworriedmanypeopleinthebusinesscommunity

becausetheyareconcernedaboutthedevelopmentsintheexchangerates.Overthe

courseofthe2014/15fiscalyeartheUgandashillingdepreciatedagainstthedollarby

27percent.Thiscausedexportcommoditypricestofallanddemandinkeyexport

marketstoweakenwhichmadeitdifficulttomobilizecapitaloninternationalmarkets.

Thedepreciatedshillingsawanincreaseintheoperationalandproductioncostsforbig

businesseswhichconducttheirbusinessesinUSdollarsaswellastheimportershadto

importtheirgoodsexpensively.ThishasmadeUganda’seconomytogrowataslower

pacehencereducingitsimpactonpoverty.Thisisseenbythedeclineinthe average

annualgrowthof7percentwhichwasachievedduringthe1990sandearly2000sto

4.5percentaverageannualgrowthwhichwasachievedinthefiveyearsto2016

accordingtheworldbank(2018)soaneedforastudyontheimpactexchangerate

volatilities on economic growth.Therefore this studyis aimed atadding on the

empiricalliteratureofUgandaandalsotoinform policymakersandhelptheymake

informeddecisionsaboutourmonetaryinstruments.

1.3 ResearchObjectives

Themainobjectiveofthisstudyistoidentifytheeffectofexchangeratevolatilityon

economicgrowthinUganda.Thestudywillspecificallyfocusonthefollowingspecific

objectives:

I. Toinvestigatetheimpactofrealexchangeratevolatilityoneconomicgrowth.

1.4 Justificationandsignificanceofthestudy

Exchangeratevolatilitygenerallyaffectstheperformanceoftheeconomy(Willet,

1986).InUganda’scaseafewstudieshavebeendoneandthemostrecentonebeing

donebyKatusiimeetal.,(2016)whousedannualdata,nominalexchangerateand
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ARDLmethodtoinvestigatetheeffectofexchangeratevolatilityoneconomicgrowth.

Theyfoundthatexchangeratevolatilitypositivelyaffectseconomicgrowthinboththe

shortrunandthelongrun.Thecurrentstudyisgoingtoaddonliteraturebyfocusingon

onlytheflexibleexchangeregimessinceKatusiimeetal.(2016)studysaidthatdifferent

exchangerateregimesprovidedifferentgrowthoutcomesbuttheirstudydid not

providedifferentresultsforthedifferentexchangerateregimes.Thisisthegapthis

studywantstofillbyfocusingontheflexibleexchangerateregimeusingthevector

errorcorrectionmodel(VECM)becauseallthevariablesarestationaryatfirstdifference

andVECM hasniceinterpretationswithlongterm andshortterm equations.Generalto

specific(G2S)model,impulseresponsefunctions(IRP)andthevariancedecomposition

willalsobeusedasestimationtechniques.Thestudywillalsousetherealexchange

rateasopposedtonominalexchangeratebecauseittheonethataffectsthelongrun

externalequilibrium positionofacountry(i.e.,currentaccount). Finallyforcountries

withrelativelylow levelsoffinancialdevelopment(Ugandainclusive),exchangerate

volatilitygenerallyreduces growth where as forfinanciallyadvanced there is no

significanteffect(Aghionetal.,2009)whichrendersKatusiime’sresearchresults

contradictory.ItisthisgapthatIwanttofillandtheresearchwillhelppolicymakersto

makepoliciesthatwilladvocateformacroeconomicstabilitysincethiscontributes

positivelytoeconomicgrowth.

1.5 Hypothesis

:RealExchangeratevolatilityhasasignificantimpactoneconomicgrowth.H
0

:RealexchangeratevolatilitydoesnothaveasignificantimpactoneconomicgrowthH
0

1.6 Scope
The studyis going to focus on Uganda using time series quarterlydata of89

observationsonrealeffectiveexchangerates,governmentexpenditure,GDPpercapita,

labor,exportsandimportsgotbyinterpolationusingSTATAwhichisgoingtorunfrom

1993Q1to2015Q4.
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1.7 Organizationofthestudy

Chapter1providestheintroductionandbackgroundtothestudy.Chapter2reviews

boththeoreticalandempiricalliteraturepertainingtotherelationshipbetweenthereal

exchangeratesvolatilityandeconomicgrowthinUgandafrom 1993to2015.Chapter3

presents the methodology.Chapter 4 presents the estimation techniques and

interpretationsoftheresults.Chapter5presentsasummaryconclusionsandpolicy

recommendations.

CHAPTERTWO

LITERATUREREVIEW

2.0 Literature

Thissectionpresentsthereviewedliteratureonexchangeratevolatilityandeconomic

growth from both developing and developed countries.The literature is broadly

categorized into theoreticaland empiricalliterature and endswith a summaryto

highlighttheexistinggapwhichthisstudyintentstofill.

2.1 TheoreticalLiterature

Thetraditionalflow modeldefinesexchangerateastheproductoftheinteraction

betweenthedemandforandsupplyofforeignexchange.Themodelattainsequilibrium

whensupplyequalsdemandforforeignexchange.Thereisadjustmentofexchange

ratestobalancethedemandforforeignexchangewhichdependsonthedemanda
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domesticresidenthasfordomesticgoodsand assets. Thistakesplaceon the

assumptionthattheforeigndemandsfordomesticgoodsisdeterminedessentiallyby

domesticincome,relativeincomewhichplayaroleindeterminingexchangerateunder

the flow model.Domestic and foreign interestrates differentialis othermajor

determinantsoftheexchangerateinthisframework.

Furthermoreunderthetraditionalflow modelforexamplethebalanceofpayments

model,theexchangerateisassumedtoequilibratetheflowofsupplyanddemandof

foreigncurrency.Thebalanceofpaymentsbydeficitsincurrentaccountisoffsetby

surplusinthecapitalaccount.Themajorlimitationofthetraditionalmodelincludethe

over-shootingoftheexchangeratetargetandthefactthatsubstitutabilitybetween

moneyandfinancialassetmaynotbeautomaticandthisledtothedevelopmentofthe

monetaryapproach.

Thisapproachidentifiesexchangerateasafunctionofrelativeshiftinmoneystock.

The Purchasing PowerParity(PPP)is also a majorcomponentofthe monetary

approach.Themonetaryapproachisarecentdevelopmentinthetheoryexchangerate

determinationwhichviewstheexchangerateasbeingtherelativepricesoftwoassets

whichisdeterminedprimarilybytherelativesuppliesanddemandforthosemoniesand

thatistheequilibrium exchangerateisattainedwhentheexistingstocksofthetwo

monieswhicharewillinglyheld.Themonetaryapproachthereforearguesthatatheory

ofexchange rate should be stated convenientlyin termsofthe suppliesofand

demandsforthesemonies.Thisnew theoryofexchangeratedeterminationcanbe

presentedinoneortwotermsandthatisthemonetaryapproachortheassetmarket

approachofexchangeratedetermination.Theseareseveralversionsofthemonetary

approachtoexchangeratedetermination.Theearlyflexiblepricemodelisbasedonthe

pricemonetarymodelasbasedontheassumptionsofcontinuedpurchasingpower

parityandtheexistenceofstablemoneydemandfunctionsforthedomesticand

foreigneconomies.

Thisflexiblepricemodelwasextendedtocreatethestickypricemonetarymodelwhich
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allowsaccommodationofshort-term deviationfrom PPPinotherwords,thesticky

pricemodelacceptsthefactthattheremaybedeviationsfrom PPPintheshort-runand

thelong-runbutthedeviationswilltendtodisappear.Thesticky-pricemonetarytheory

takesinterestratedifferentialsascapturedbyexchangeratedeviation.Priceexchange

isanautomaticandinresponsetochangesareautomaticandinresponsetoexchange

ratechanges.InflationthereforedepressestheexchangerateunliketheBOPmodel

wheretheeffectofGDPonexchangerateispositive.Itisnegativeinthesticky-price

monetarytheory

Purchasingpowerparitytheoryofexchangeratedeterminationwhichassumesthe

absenceofthetradebarriersandtransactionscostandexistenceofthepurchasing

powerparity (PPP).The purchasing powerparity (PPP)equates the equilibrium

exchangerateoftheratioofdomestictoforeignpricelevel.PPP beingisamajor

elementofthemonetaryapproach,thePPPbetweenthetwocurrenciesasprovidedby

Cassel(1998)istheamountofthepurchasingpower.ThePPPislong-term approach

usedinthedeterminationofequilibrium exchangerate.Itisoftenappliedsaproxyfor

themonetarymodelinexchangerateanalysis.

Theelasticityapproach’ssuccessdependsondevaluationinordertoimprovethe

balanceoftradetakingintoaccountthebalanceofpaymentdependsuponthedemand

elasticityofimportandexportofthedevaluingcountry.Improvementinthebalanceof

trade willdepend upon whetherthe demand forimports and exports is elastic.

Devaluationmakesimportofthedevaluingcountrycostlierthanbeforeandincaseher

demandforimportsiselastic,ahigheramountwillbeadverselythebalanceofpayment

ofthedevaluingcountry.However,ifherdemandforexportsiselasticthenwithafallin

thepricesofexportsasaresultofdevaluationtherewillanincreaseindemandofher

exportsbyothercountriessincetheyhavebecomecheaper.Theimportsofthecountry

willalsobesignificantlyreducedbydevaluingcountry.
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ThePortfoliomodeldefinesexchangerateastheresultofthesubstitutionbetween

money and financialassets.The monetary approach gives no room forcurrent

movementstoplayaroleinthedeterminationexchangerate.Thusmonetaryapproach

cannotexplaintheoftenobservedtendencyofthecurrencyofacountrywithacurrent

accountdeficitto depreciate orappreciate.This apparentshortcomings ofthe

monetaryapproachissaidtoberelatedtoitsrathernarrowviewofanexchangerateas

therelativepriceoftwomoniesinaddressingthisshortcomingtheportfoliobalance

approachpositsthatanexchangerateasdeterminedatleastinshortrunbythesupply

anddemandinthemarketsforawiderangeoffinancialassets.Themodelassumes

thatindividualallocatetheirwealthwhichisfixedatapointintimeamongalternative

assets.Domestic moneydomesticallyissued and foreign moneydenominated in

foreigncurrencyinasimpleone-countrymodel.

Theoriesofeconomicgrowth provide the empiricalframeworkforthe study,the

classicaltheoryofeconomicgrowthassumedtheexistenceofaperfectlycompetitive

economywhereinvisiblehandallocatesresourcesefficiently.Theclassicaleconomists

considercapitalaccumulationaskeyofeconomicdevelopment.TheHarrodsDomar

growthmodelisthatnetinvestmenthasadualeffectinthat,ononehanditconstitutes

ademandforoutputandtheotherhanditincreasethetotalproductivecapacityofthe

economy.Themechanism throughwhicheconomicdevelopmentisaccomplishedis

netinvestment.BothHarodaswellasDomarassumefixedcapitaloutputratio,for

examplearigidrelationshipbetweencapitalstockandoutput.

Theneoclassicalgrowththeoryontheotherhandstressesefficiencyintheallocationof

resources and largely ignores socialand politicalfactors in economic growth.

Disregardingofgrowthinnationaloutputrelativetopovertyandimbalanceamong

sectorcontinuedtoincrease.ThestructuralchangetheoriesofwhichArthurLewistwo

sectorsurpluslabortheoryaddressedthesestructuraldistortions.Theexpectedgrowth

ofoutputandemploymentinthemodernsectormaybothberealized.Thisissowhen

capitalstockembodyinglaborsaw technicalprogresswhichisusedinthemodern

sectorinsuchasituationtheexpectedtransferoftheassumedsurpluslaborfrom the
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traditionaltothemodernsectorhasoftenfailedtonationalizestructuralchangetheory,

therefore emphasize the desegregation of the economy to facilitate greater

understandingofthedevelopmentprocess.Intraditionalneoclassicalgrowththeorythe

emphasisoncapitalformationhasfavoredtheuseofmorecapitalrelativetolaborin

ordertoincreaseoutput.Capitalformationhasbeenemphasisasitrelatedtothe

production ofcapitalgoods,like machines,plants and equipment.To measure

economic growth economistuse data on Gross Domestic product(GDP)which

measuresthetotalincomeofeveryoneintheeconomy,therealGDPperperson,also

observedlargedifferencesinthestandardoflivingamongcountries.

TheSolow growth modelshowshow growth in thelaborforceand advancesin

technologyinteractandhowtheyaffectoutput.Thefirststepsinbuildingthemodel,we

examinehowthesupplyanddemandforgoodsdeterminetheaccumulationofcapital.

To do this,we hold the laborforce and technology fixed laterwe relax these

assumptions,fixedbyintroductionchangesintechnology.TheSolow growthmodel

enablesustodescribetheproduction,distributionandallocationoftheeconomy’s

outputatapointintime.Moreso,theSolow growthmodelshowshow savings,

populationgrowthandtechnologicalprocessaffectthegrowthofoutputovertime.The

supplyofgoodsintheSolow modelisbasedonthelow familiarproductionfunction

Y=F(K,L).Outputdependsonthecapitalstockandtheproductionfunctionhas

constantreturnstoscale.

Howeverthenewendogenousgrowthmodelpropoundedthattechnologicalchangesis

endogenoustogrowthbecauseitisresponsibletothesignalaspriceandprofitsinthe

economicsystem,theendogenousgrowththeoristsintroducedtheconceptofhuman

capitalasafactorforgrowth,thesenew growththeoristincludeMankiw,Romarand

well,Arrow,VillanuevaRebelosAKModel.Theincreasingreturnstheoristopposedthe

oneclassicalgrowththeorythataresubjecttodecreasingreturnandsaidthatthe

investmentinsomenew area,product,andpowersourceorproductiontechnology

proceedsthroughtimethateachnewincrementorinvestmentismoreproductivethan

thepreviousincrement,thesourceoftheseincreasingreturncanbeseenthroughcost
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andideas.Investmentintheearlystagesofdevelopmentmaycreatenew skilland

attitudesintheworkforcewhosecostmaybelowerthanthepreviousinvestmentat

theinitialstage.Alsoeachinvestormayfindenvironmentthatareconducivetoinvest

becauseoftheinfrastructurethathasbeencreatedbythosewhocamebefore.

2.2 Empiricalliterature

Literaturearguesthatexchangeratevolatilityimpactsnegativelysomeofthekey

variablesthatdetermineeconomicgrowthsuchastradeandinvestmentthisisseenby

GoldbergandKolstand(1994)whofoundthatexterminationordelayininvestmentmay

becausedbyexcessiveexchangeratevolatilityespeciallywhencostsofadjustmentto

exchangeratevolatilityarehighorirreversible.Manystudiesshownegativeimpactof

exchangeratevolatilityoninvestment(Aghionetal.,2009;Arratibeletal.,2011).Other

studieshavefoundnoeffectofexchangeratevolatilityoninvestment(Bleanyand

Greenaway,1998).Therealsothosewhohaveshownpositiveeffectoninvestment

(Goldberg and Kolstand,1994).Furthermore internationaltrade may be reduced

becauseofexchangeratevolatilityasinvestorsdirecttheirinvestmentstolessrisky

ventures (Clark,1973).Howevernew opportunities may be created as market

participantsaredirectedtonew opportunitiesduetoexchangeratevolatilityresulting

intoincreaseintrade.McKenzie(1999)generalizedthatliteraturedidnotsuggestan

equilibrium vocallinkbetweenexchangeratevolatilityandtrade.

Literatureprovidesmixedviewsonthecontextofeffectofexchangeratevolatilityon

economicgrowth.AstudybyPolodooetal.(2007)investigatedtheimpactofexchange

ratevolatilityonmacroeconomicperformanceinsmallislanddevelopingstates.The

resultrevealedthatexchangeratevolatilitypositivelyimpactsoneconomicgrowth.

Azeeetal.(2012)examinedtheeffectsofexchangeratevolatilityonmacroeconomic

performanceinNigeriaforaperiodof25yearsrangingfrom 1986to2010.Theresult

found thatthe RER volatilitycontributes positivelyto GDP in the long run.Also

Mahmood and Ali(2011)examined the impactofexchange rate volatility on

macroeconomicperformanceofPakistanusingordinaryleastsquaresmethodand

foundapositiverelationshipbetweenexchangeratevolatilityandeconomicgrowth.



12

Investigationoftheimpactofexchangeratevolatilityoneconomicgrowthonsmall

openeconomiesattheEuropeanMonetaryUnity(EMU)peripherywasconductedby

Schnabl(2007).HeperformedbothGLSandGMM andtheresultprovidedevidencethat

exchangeratevolatilityhasnegativeimpactoneconomicgrowth.Eichengreenand

Leblang(2003)foundstrongnegativerelationshipbetweenexchangeratestabilityand

growthfor12countriesoveraperiodof120years.Thelinkbetweengrowthand

exchangeratevolatilitywasexaminedbyHollandetal(2011)forasetof82advanced

andemergingeconomiesusingapaneldatasetrangingfrom 1970to2009.Theyalso

foundoutthatamorevolatileRERhassignificantnegativeimpactoneconomicgrowth

andtheresultsaremorerobustfordifferentmodelspecification.AlsoArritibeletal.

(2011);Boar,(2010)and Schabl,(2008,2009)found thatexchange rate volatility

impactsnegativelyoneconomicgrowth.

Usingpanelestimationsformorethan180countriesEdwardsandLevyYeyati(2003)

found evidence thatcountries with more flexible exchange rate grow faster.In

assessingtheimpactofexchangerateregimeongrowth,LevyYeyati(2003)conducted

astudyforasampleof183countriesoverpost-Brettonwoodperiod(1974-2003).They

foundoutthatfixedexchangerateregimeshasnegativeimpactoneconomicgrowth

especiallyfordevelopingcountriesasopposedtoflexibleexchangerateregimewhichis

associatedwithhighereconomicgrowth.HuangandMolhorta(2004)investigatedthe

impactofexchangerateregimeoneconomicgrowthratesfordevelopingAsianand

advanced European countries.Theirfindingsindicated thatthe importance choice of

exchangerateregimedependsonthelevelofeconomicdevelopmentofacountry.For

developing economies,fixed exchange and managed floatis associated with high

economicgrowth.However,foradvancedeconomies,regimechoicehasnosignificant

impacton economic growth.Yoon (2009)showed thatthe realexchange rate

demonstratesdifferentpatternsofbehaviordependingontheexchangerateregimein

place.

Azidetal(2005)studiedtheimpactofexchangeratevolatilityongrowthandeconomic

performanceforPakistanfortheperiod1973to2003.Theywerenotabletofind

evidencesuggestingthateconomicgrowthisaffectedbyexchangeratevolatility.This

differenceinresultsisarguedtohavebeencausedbythedifferencesincountry
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specificfactorslikehumancapital,physicalcapitalandinstitutionalsetting(Schnabl,

2008;Frankel,1999;Husain,ModyandRogoff,2005).

ForthecaseofAfricaliteratureonimpactofexchangeratevolatilityoneconomic

growthisverysparseandtheirconclusionsareambiguous.GhuraandGrennes(1933)

andBleanyandGreenway(2001)usingsub-Saharancountriesfoundthateconomic

growthisnotsignificantlyaffectedbyexchangeratevolatility.HoweverAdewuyiand

Akpokodje(2013)foundpositiveandsignificanteffectofexchangerateoneconomic

growthwhentheyusedpaneldataonAfricancountriesrunningfrom 1986to2011and

foundthatnon-francophonecountriesincludingUgandahadmoresignificanteffects

thanthefrancophonecountries.InUgandaonlyonestudyhassofarbeendoneby

Katusiime etal.(2016)and found thatexchange rate volatilitypositivelyaffects

economicgrowth(usingnominalexchangerates)bothinshortrunandlongrun.In

contrastastudyinKenyabyMusyokietal.(2012)foundthatrealexchangevolatility

hasasignificantnegativeimpactoneconomicgrowthofKenya.

2.3 Summary
Theempiricalliteraturegivesusaclearindicationthatconsensushasnotyetbeen

reachedinregardstotheimpactofRERvolatilityoneconomicgrowth.Thisisseenby

somestudiesshowingasignificantpositiverelationshipbetweenRERvolatilityand

economicgrowth(Polodooetal.(2007);Azeeetal.(2012);MahmoodandAli(2011))

whileothersarehavingasignificantnegativerelationship(Arritibeletal.(2011);Boar,

(2010),EichengreenandLebrang(2013)andSchnabl,(2008,2009)).Somestudiesalso

havefoundnorelationship(Azidetal(2005)).InUganda’scasetherearefewstudies

whichhavebeenconductedinwiththelatestbeingdonebyKatusiimeetal.(2012).

TheyusedARDLapproachto investigatetheeffectofexchangeratevolatilityon

economicgrowthinUgandausingannualdata.Thereforethisstudyaimstoprovide

furtherevidenceontheimpactofrealexchangeratevolatilityoneconomicgrowthwith

evidencefrom UgandabyusingGARCH basedmeasuretocaptureexchangerate

volatilitybecauseofitsabilitytocapturenon-constanttimevaryingconditionalvariance

anddescribevolatilityclustering.ItwillemploytheVECM andwillusequarterlydata
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instead ofannualdata used before because high frequencydata easilycaptures

volatility.Thisstudywillrunfrom 1993Q1to2015Q4whichisthepostliberalization

period.

CHAPTERTHREE

METHODOLOGY

3 Introduction
Thischapterpresentsthemethodologyusedinthestudyininvestigatingtheimpactof

exchangeratevolatilityoneconomicgrowthofUganda.Thechaptercomprisesfive

sections.Section3.1presentstheanalyticalframeworkthatexplainstheimpactof

exchangeratevolatilityoneconomicgrowth.Section3.2presentstheempiricalmodel

fortheanalysisoftheimpactofexchangeratevolatilityandselectedmacroeconomic

variablesoneconomicgrowth.Section3.3presentsthemeasureofvolatilityusing

GARCH.Section3.4presentsthedatasourcesandthemeasurementofthestudy

variables.Section3.5presentstheestimationstrategywhilethelastsectionprovides

thesummaryforthechapter.

3.1 AnalyticalStrategy

ThestudyemployedaCobb-Douglasproductionaugmentedwithknowledgecapital(NK)

asintheRomer(1990)andGrossmanandHelpman(1991a)typeofmodels.The

augmentedCobb-Douglasproductionfunctionwithconstantreturnstocapitalbutwith

constantorincreasingreturnstoknowledgecapitalis:

Y=A ……………………….(1)K
β

t
L

α

t
(NK)

γ

t
e

μ

t

WhereYisoutput,NKisknowledgecapitalwithΥ≥1,Kisphysicalcapital,Lislabor,A
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isthetechnicalefficiencyandeistheerrorterm.Weintroducedtheshiftvariablesinto

theendogenousspecificationasNK isthevectoroftheshiftvariables.Theshift

variablesinourstudyincludeVwhichistherealeffectiveexchangeratevolatility,Iis

imports,G isgovernmentexpenditureandEareexports.Thesevariablesareused

becausetheyarestandardcontrolvariablesusedinempiricalmodels.

=A ………………..(2)Y
t
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t
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From thetheoreticalmodelwetooklogsofthevariableswhichgaveustheestimated

modelwhichisspecifiedasfollows.

= ...(3)lnY
t

lnA+βln +αK
t

ln +L
t

γ
1
ln +V

t
γ

2
ln +I

t
γ

3
ln +G

t
γ

4
ln +E

t
e

t

TheshiftvariablesinourstudyincludeVwhichistherealeffectiveexchangerate

volatilitygotbyusingGARCH,IisimportsmeasuredaspercentageofGDP,G is

governmentexpendituremeasuredgrossfinalgovernmentconsumption,Lislabor

measuredasgrowthrateofproductiveworkforce(ages18to60years)andEisexports

measuredaspercentageofGDP.Thesevariablesareusedbecausetheyarestandard

controlvariablesusedinempiricalmodels4.

3.2 DefinitionsandMeasurementsOftheStudyVariables.

EconomicGrowth(Y)

YistheGDPpercapitawhichisthemeasureofacountry’seconomicoutputthat

accountsforitsnumberofpeopleaccordingWDI2019.Itdividesthecounty’sgross

4AsSala-iMartin(1997)indicated,60variablescanbefoundthataresignificantingrowthregressions.
WeselectedourcontrolvariablesfollowingTemple(1999)andsomeempiricalgrowthstudiessuchas
LoayzaandRanciere.(2006),andLevineetal.(2000).Wedonotincludetermsoftradeandinflation
becausetermsoftradeishighlycorrelatedwithourmainvariableofinterest,inflationisgenerally
consideredasashortterm determinantofgrowthasinTemple(1999).



16

domesticproductbyitstotalpopulation.

RealExchangeRateVolatility(V)

Otherstudieshaveusedstandarddeviationmethodbutithastwoweaknessesone

beingtheassumptionofempiricaldistributionofRERbeingnormalandsecondlythe

distinction between unpredictable and predictable elements in the exchange rate

processisignored.Furtherthe use ofstandard deviation methodologyhasbeen

discouragedasmeasureofRER volatilitybecauseRER datahasatendencytobe

skewedintermsofdistributionsorvolatilityclusters.

Therefore this studyis going to use the Generalized Auto-Regressive Conditional

Heteroscedasticty(GARCH)method. Bollerslev(1986)extendedtheARCH classto

produce the Generalized Auto-Regressive Conditionally Heteroskedastic (GARCH)

model.IftherealeffectiveexchangeratefollowsanARCH (1,1)process,thenit

permitstheuseoftheGARCHseriesasameasureofREERvolatilityontheassumption

thattheerrorterm isnotauto-correlated.Thevarianceisshownbelow inthecaseof

GARCH(k,m).

= + + +…+ + + +…+ ….(4)σ
2

t
α

0
α

1
ε

2
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α

2
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2
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2
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Where forj=1,2….kdenoteslastperiodforecastvariance.Beforecomputingσ
2

t-j

volatilityusingARCH,thestudytestedforthepresenceofARCHeffects.Thestudythen

generatedameasureofvolatilityusingtheGARCH(1,1)model.

Capital(K)

Capitalisafactorofproductionorinputintotheprocessofproductionsuchmachinery,

buildingsorcomputers.Inthestudycapitalismeasuredasgrosscapitalformationasa

percentageofGDP.
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Labor(L)

Laboristheamountofphysical,mentalandsocialeffortusedtoproducegoodsand

servicesinaneconomy.Thestudyusespopulationastheproxyforlaborandis

measuredasthegrowthrateofproductiveworkforce(ages18to60).

GovernmentExpenditure(G)

Governmentexpenditurereferstothepurchaseofgoodsandservices,whichinclude

publicconsumptionandpublicinvestment,transferpaymentsconsistingofincome

transfersandcapitaltransfer.Inthestudygovernmentexpenditureismeasuredasthe

grossfinalgovernmentconsumption.

Exports(E)

Exportsaregoodsandservicesproducedinonecountryandarepurchasedbyresidents

ofanothercountry.ThestudymeasuresEasexportsofgoodsandservicesasa

percentageofGDP.

Imports(I)

Importsareforeigngoodsandservicesboughtbyresidentsofacountry.Thestudy

measuresIasimportsofgoodsandservicesasapercentageofGDP.

3.3 Datasource

Thestudyusessecondarydatafrom WorldDevelopmentIndicators.Thestudyruns

from 1993Q1to2015Q4usingquarterlydata.

3.4 EstimationStrategy

3.5 Unitroottest
Sincewehaveusedtimeseriesinourequation4above,weneedtoinvestigatethe
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integrationpropertiesoftheseriesbeforewecarryouttheestimation.Aunitroottestis

carriedoutbecausethecointegrationtestscanonlybeappliedonvariablesthatare

nonstationaryatlevels(containaunitroot).Atimeseriesissaidtobestationaryifits

mean,varianceandcovarianceremainconstantovertime,Thomas(1997).

Dickeyand Fuller(1979,1981);and Said and Dickey(1984)developed amethod

(AugmentedDickey-Fullertest(ADF)totestforunitroot.Testsconducted,includedrift

term bothwithandwithoutatrend.Inclusionofatrendallowstestingwhetherthe

seriesistrendordifferencestationary(AmnedoandPozo(2001),Sinha(1999);Pesaran

andSmith(1998).However,iftheunderlyingtimeseriesarenon-stationaryitcanlead

tospuriousregression(GrangerandNewbold,1974).Thisleadstotherejectionofthe

resultsandtheseriesshouldbedroppeduntilwhenyougetseriesthatarestationary.

ADFregressionisbasedonthefollowingequation;

Where representsthevariablewhosetimeseriespropertiesarebeinginvestigated,

isthedifferenceoperatorand istheerrorterm andis witht=1…nandwas

assumed to be Gaussian white noise.The augmented terms added convertthe

residualsintowhitenoisewithoutaffectingthedistributionoftheteststatisticsunder

thenullhypothesisofaunitrootagainstthealternativeoftrendstationarity.

PhillipPerronTest

PhillipsandPerron(1988)suggestedanon-parametricmethodofcontrollingforhigher

orderautocorrelation in a series.This approach relaxes the assumptions about

autocorrelation and hetroscedasticity as compared to its ADF counterpart.It’s

advantages over the ADF in that PP tests are robust to generalforms of

hetroscedasticityintheerrorterm andtheuserdoesnothavetospecifyalaglengthfor

testregression.Besides,thePPtestdealswithpotentialserialcorrelationintheerrors

byemployingacorrectionfactorthatestimatesthelongrunvarianceoftheerror

processwithavariantoftheNewey-Westformula.Thetestthereforewasbasedonthe
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followingfirstorderAuto-regressive[AR(1)]process;

Where isthevariableofinterest, isthedeterministiccomponent(constantor

constantandtrend)and isI(0)andmaybeheteroscedastic.ThePPtestcorrectsfor

anyserialcorrelationandheteroscedasticityintheerrors.Thisestimationisbasedon

BarlettKernel.Theoptimum bandwidthinthePP equationwasselectedbasedon

Newey-West(1994)method.ThecriticalvaluestabulatedbyMackinnon(1996)are

usedinmakinginferencesregardingthetimeseriespropertiesofthevariables.

TheCointegrationTest

Aftertestingforstationaryofthevariablesandascertainingtheirorderofintegration,a

cointegrationtestiscarriedout.Theconceptofcointegrationisbasedontheideathat

although economic time series individually exhibit non stationary behavior,an

appropriatelinearcombinationbetweentrending variablescould removethetrend

componentandthusthetimeseriescouldbecointegrated.Thisisrelevanttothe

problem ofdeterminationofalongrunorsteadystateequilibrium betweeneconomic

relationships,whereeconomicforcesareinbalanceandthereisnotendencytochange.

Uponbeingdetected,thelongrunrelationshipcanbetestedforitsvalidity.

Inthisstudy,theJohansen’sCointegrationtestiscarriedout.Thisisdoneinorderto

testtherankornumberofcointegratingrelationsasopposedtotheEngleGranger

Methodologywhichonlyassumesonecointegratingequationregardlessofthenumber

oftheseries.TheJohansenandJuselius(1990)methodologyisusedbecauseitallows

usto estimatemultiplelong run relationshipsbetween aseriesofnon-stationary



20

variablesthroughcointegratingvectors.Givenavector ofnvariableswhichcanbe

representedas

Where

TheJohansencointegrationrepresentationof isexpressedasbelow;

Where isthedifferenceoperator, representstheinterceptand isthevectorof

thewhitenoiseprocesses.Thematrix consistsofthercointegratingvectorswhere

.Similarly,thematrix isavectoroferrorcorrectionparameters.Inequation

7above,thenullhypothesisisthatthematrix hasareducedrankof .

Thealternativehypothesisontheotherhandisthat hasafullrank.The

Johansen’scointegrationprocedureproducestwolikelihoodratioteststatisticsnamely,

thetracestatisticsandthemaximum Eigenvalue.Thenumberofsignificantnonzero

Eigenvaluedeterminesthenumberofcointegratingvectorsinthesystem.

Aftercompletionofunitroottestingonthetimeseriesandassumingthatalltheseries

areintegratedofthesameorder,abivariateJohansencointegrationtestisconducted

betweeneachofthevariablesinthemodel.TheJohansenprocessisamaximum

likelihood method thatdeterminesthe numberofcointegrating vectorsin a non-

stationary time series Vector Auto-Regression (VAR) with restrictions imposed

JohansenandJuselius(1990).

GrangerCausalityTest

TheGrangercausalitytestisastatisticalhypothesisfordeterminingwhetheronetime

seriesisusefulinforecastinganother.Ordinarily,regressionreflects“mere”correlations,

butGranger(1969)arguedthatcertainsetoftestsrevealsomethingaboutcausality.A

timeseriesXissaidtoGranger-causeYifitcanbeshownonlaggedvaluesofX(and

with lagged values ofY also included),thatthose X values provide statistically

significantinformationaboutfuturevaluesofY.TheideaofGrangercausalityisthat,

wheneverthereisashockintheexplanatoryvariablethatleadstoalaterincreaseinthe
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outcomevariable,wecallthisvariableGrangercausalandissaidtograngercausethe

other.Thus,theGranger-causalitymodelisspecifiedasfollows;

Wherenisthemaximum lag-length;and and areadditivestochasticerrorterms,

whicharebyassumptionnormallydistributedwithzeromeanandaconstantvariance.

Inlightofequations(9)and(10),wecandeducetwotestablehypotheses:

While ,thatisXdoesnotGranger-causeY(nocausalityfrom XtoY),

while

While ,thatisYdoesnotGranger-causeX(nocausalityfrom YtoX)

Acceptance ofeitherhypotheses would suggestthe existence ofunidirectional

causalitybetweenXandYandthefeedbackbetweenXandYmaybeimplicittoexistif

and .

ErrorCorrectionModel(ECM)

TheErrorCorrectionModel(ECM)byGranger(1986)isusedtomodeltheshort-run

effectsofrealexchangeratevolatilityoneconomicgrowthandalsoprovidetheshort

rundynamicsnecessarytoobtainthelongrunequilibrium.

TheECM withintheVARframeworktakestheform;

Whereis istheGDPpercapitagrowthinfirstdifferenceattimet, represents

thematrixoftraditionalfirstdifferencesofsomeregressorsatlagt-i. istheerror
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correctionterm atfirstdifferencewhilePistheoptimallaglength. isthemeasureof

speedofadjustmentoncethevariablesarenotinequilibrium.

OtherTestsinVECM

ImpulseResponseFunction(IRF)

AccordingtoPesaranandShin(1998),theimpulseresponsefunctiontracesoutthe

responsesthedirectionofcurrentandfuturevaluesofeachofthevariablestoaunit

increaseinthecurrentvalueoftheVARerrors.Theanalysisassumesthattheerror

returnstozeroinsubsequentperiodsandthatallothererrorsareequaltozero.These

shocksaffectseveralperiodsinthefutureandtheimpliedthoughtexperimentof

changingoneerrorwhileholdingtheothersconstantmakesmostsensewhenthe

errorsareuncorrelatedacrossequations.Suggestederrorbandsindicatethelevelof

significance. Iftheerrorbandsarebothlyinginthesamepositivequadrant,that

impliesasignificantpositiverelationshipbutiftheerrorbandsarebothlyinginthe

samenegativequadrant,itimpliesasignificantnegativerelationship;otherwisethe

relationshipisinsignificant.

VarianceDecompositionFunction(VDF)

Variancedecompositionisameasureusedtostudytherelativeimportanceofshocks

inexplainingthevariationsintheresponsevariableatdifferenttimehorizons(Narayan,

2006).Itisusedtoidentifythemostfundamentalvariablesthatexplainthebehaviorof

the dependentvariable in question and the variable thatgenerates the highest

percentageismorefundamentalinexplainingaphenomenon.Sims(1980)concluded

thatintheanalysisofvariancedecompositionasameasure,thelasttimehorizonis

preferredandthatisifitsownshockcontributesabout95%invariationsinthatsame
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variable in question.Then the variable is said to be exogenous,otherwise,itis

endogenous.However,thelimitationwiththismeasureisthattheconclusionsare

pronetovariableorderingbutthestudyadoptsthismeasurebecauseofitsreliabilityin

measuringthepercentageofthevarianceoftheerrormadeinforecastingavariable

duetoaspecificshockatagiventimehorizonanditisequivalenttopartial inthe

VARframework.

3.6 Summary
Thischapterpresentedthetheoreticalandempiricalmethodologywhichwasemployed

toansweraquestionaddressedbythisstudy.Thisstudysetouttoinvestigatethe

impactofrealeffectiveexchangeratevolatilityoneconomicgrowth;evidencefrom

Ugandafortheperiod1993to2015.ThestudyemployedaCobb-Douglasproduction

augmentedwithknowledgecapitalasRomer(1990)andGrossmanetal.(1991a)type

ofmodelsfortheirsimplicity,availabilityofdataoftheirvariablesandtheirstraight

forwardness.Thevolatilityoftherealeffectiveexchangeratewasestimatedusingthe

GeneralizedAutoregressiveConditionalHeteroscedasticityGARCH(1,1)approach.The

studythenusedthe,descriptiveanalysis,cointegration,vectorerrorcorrectionmodel,

generalto specificmodel,impulse Response and the Variance Decomposition to

establishtherelationshipandtheeffectoftherealeffectiveexchangeratevolatilityand

otherfactorsontheeconomicgrowthusingquarterlydatafrom 1993Q1to2015Q4in

Uganda.Furthermore,the chapterhighlighted data sources,variables definition

employedbythisstudy.

CHAPTERFOUR

RESULTS

4.0 Introduction
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Thischapterpresentsanddiscussesthestudyfindingsontheexchangeratevolatility

andeconomicgrowthinthecaseofUgandatakingintoconsiderationotherselected

macroeconomicvariablesforthestudyperiod.Thechapterissubdividedintofour

sections.Section4.0givestheintroductionofthechapterandsection4.1presentsthe

descriptiveevidence,section4.2presentstheempiricalresults,givestheinterpretation

anddiscussionofthestudyfindings,whilethelastsectionsummarizesthechapter.

4.1 Descriptiveresults

Table2presentsthesummarystatisticsforthestudyintheirlevels.Allthevariables

haveasmallstandarddeviationrelativetothemeanmeaningthattheyareclustered

aroundthemean.

From theresultsnormalityofthevariableswasalsoestablishedasskewnessand

kurtosis are clearlyobserved forallthe variables which indicate departure from

normality5.Likewise,theJarque-Bera(J-B)statisticswhichisatestfornormalityalso

confirmstherejectionofthenullhypothesisforallthevariableswithaprobabilityof

lessthan5percent.Insummary,mostofthevariablesdonotconfirm tonormal

distributionbutdisplaypositiveskewness(i.e.thedistributionhasalongrighttail)for

Governmentexpenditure,labor,GDP andrealeffectiveexchangeratevolatilityand

negativeskewness(thedistributionhasalonglefttail)forcapitalandexports.However

importsarenormallydistributedwithskewnessof0.

Table2:DescriptiveStatistics

stats GDPPCln exvar GOVln Kln Lln Eln Iln

5Inanormallydistributedseries,skewnessis0andKurtosisis3.Positiveornegative
skewnessindicatesasymmetryintheseriesandlessthanorgreaterthan3kurtosis
coefficientsuggestflatnessandpeskinessrespectivelyinthedataAbdalla(2012)
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N
mean

92
5.890

92
0.040

92
28.72

92
3.030

92
3.880

92
2.630

92
3.240

sd 0.440 0.010 0.350 0.190 0.010 0.300 0.170
kurtosis 1.790 10.46 2.280 1.940 3.120 2.480 1.830
skewness 0.280 2.410 0.100 -0.160 1 -0.200 0
cv 0.080 0.300 0.010 0.060 0 0.120 0.050
min 5.110 0.030 28.07 2.670 3.870 1.910 2.940
max 6.600 0.110 29.42 3.320 3.900 3.210 3.540
range 1.500 0.080 1.350 0.640 0.030 1.300 0.600

Source:Author’sComputationsWDI(2017)

Beforeregressingthevariablestoachievethestudy’smainobjective,wetestedthe

variablesagainstmulticollinearityusingthecorrelationmatrix.Thevariablesconsidered

aretheonespresentedinthemodelthatistheGDPpercapita,realeffectiveexchange

rate volatility,labor,governmentexpenditure,capital,exports and imports.The

correlation matrixpresented in Table3 below describesthestatisticalcorrelation

amongthevariables

Table3:Thecorrelationtestofthevariables

GDPPCln exvar GOVln Kln Lln Eln Iln
GDPPCl
n

1

exvar 0.0297 1
(0.779)

GOVln 0.8808* -0.0233 1
(0.000) (0.826)

Kln 0.8806* -0.0260 0.9276* 1
(0.000) (0.806) (0.000)

Lln 0.6571* 0.1422* 0.4777* 0.4223* 1
(0.000) (0.176) (0.000) (0.000)

Eln 0.8925* -0.0489 0.8361* 0.8663* 0.3992* 1
(0.000) 0.643 (0.000) (0.000) (0.0001)

Iln 0.8165* 0.00650 0.8707* 0.9114* 0.3821* 0.8799* 1
(0.000) (0.951) (0.000) (0.000) (0.0002) (0.000)
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*Significantat5%

Source:Author’sComputationsWDI(2017)

Acorrelationcheckisimportantintimeseriesanalysisbecause,accordingto(Damodar

NGujarati(1995))whentheexplanatoryvariablesarehighlycorrelated,theyshouldnot

beusedinthesamemodelasregressors.TheresultsaspresentedinTable3showthat

mostofthevariablesaresignificantat5%significantlevelwhichisthestandardlevelto

signifycollinerity.Howeverthestudydidnotdropanyofthevariablesbecausetheyare

stipulatedinthetheoreticalmodel.

4.2 UnitRootTest/OrderofIntegration

Beforeempiricalmodelestimation,allvariablesaretestedtoascertainiftheseriesare

stationaryornon-stationary,andthusestablishtheirorderofintegration.However

beforetestingtheseriesforunitroot,thestudymakesagraphicalexpositionofthe

dataseriestoobservetheinherentdataseriesfeaturesinFigure2.Thisgraphical

expositionisuseddetermineifthevariableshaveatrendoradrift.AsshowninFigure,

itisclearlyobservablethatGDPpercapitagrowth(lnY),Governmentexpenditure(lnG),

Exports(lnE),Imports(lnI),capital(lnK),andLabor(lnL)haveatrendwhereasreal

effectiveexchangeratevolatilityhasadrift.Thisimpliesthatwehavetotransform

them bydifferencingtobecomestationary.
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Figure2:Trendofthevariablesatlevels

Source:Author’sComputationsWDI(2017)

ThereforeboththeAugmentedDickey-Fuller(ADF)andPhillipsandPerron(PP)tests

areappliedtotestforunitroot.TheADFandPhillipPerrontestsresultsarepresented

inTable4.Theunitrootresultsrevealthatallthevariablesareintegratedoforderone.

ThetestsresultsofboththeADFandPhillipandPerronareshowninTable4below.
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Table4:UnitRootTest/OrderofIntegration

***Significantat1%**Significantat5%*Significantat10%

Figure3:Trendofthevariablesatfirstdifference

Levels FirstDifference

Variable

ADF-Test
PP-Test ADF-Test

PP-Test

Coefficient Coefficient Coefficient P-value Coefficient P-value

lnGDPPC -0.926 -1.463 -4.231*** 0.004 -4.438*** 0.002

lnGOV -2.340 -3.276 -5.373*** 0.000 -5.602*** 0.000

lnE -2.296 -2.915 -5.842*** 0.000 -6.042*** 0.000

InK -0.294 -1.847 -5.418*** 0.000 -5.552*** 0.000

lnREERV -1.591 -0.875 -14.425*** 0.000 -17.267*** 0.000

lnI -2.014 -2.934 -5.083*** 0.000 -5.200*** 0.000

lnL 1.114 0.583 -4.726*** 0.001 -4.919*** 0.000
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Source:Author’sComputationsWDI(2017)

ThegraphicalresultsareaspresentedinFigure3andthevariablesdon’tshowatime

trendafterdifferencing.TheresultsoftheunitroottestinTable4alsoshowthatallthe

variablesareintegratedoforderonewhichpromptedthetestingforcointegration.

4.2 TestingforCointegration

CointegrationtestisundertakenusingtheJohansen’scointegrationprocedure(1990)

soastoascertainwhetherthevariablesarecointegrated.TheJohansen’scointegration

procedureisusedbecauseitdetectstherankornumberofcointegratingrelationsas

opposedtotheEngleGranger(1987)whichonlyassumesonecointegratingequation

regardlessofthenumberofseries.TheJohansenandJuselius(1990)allowsusto

estimatemultiplelongrunrelationshipsbetweenaseriesofnon-stationaryvariables

throughcointegratingvectorsaswellasmanyshortrundynamicsinthesevariables.
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For theco-integrationanalysis,thelaglengthfortheVARmodelwasestablishedto

enhancethemultivariateco-integrationtest.Thetestsforcriteriaandtherespectivelag

lengthareshowninTable5.Thelaglengthisidentifiedbytheselectioncriteriawhich

compriseoftheSequentialModifiedLRteststatistics(LR),FinalPredictionError(FPE),

AkaikeInformationCriterion(AIC),SchwarzInformationCriterion(SC)andHanna-Quinn

InformationCriterion(HQ).Thesetechniquesareusedtorecommendtheoptimallag

lengthbymakinguseofthelowestvalueineverycriterion.

Table5:Optimallagselection

 Lag LogL LR FPE AIC SC HQ

0  904.714 NA   2.02e-18 -20.877 -20.677 -20.797

1  1749.278  1532.001  1.87e-26 -39.379 -37.780 -38.735

2  1909.462  264.490  1.44e-27 -41.964  -38.968* -40.758

3  1943.823  51.142  2.14e-27 -41.624 -37.229 -39.855

4  1974.568  40.755  3.66e-27 -41.199 -35.406 -38.868

5  2131.665  182.67  3.59e-28 -43.713 -36.521 -40.819

6  2301.172   169.507*   2.96e-29*  -46.516* -37.925  -43.058*

Source:Author’sComputationsWDI(2017)

From Table5,theresultsshowthattheoptimallaglengthis6becauseforthecriteria

(LR,FPE,AICandHQ)show thislaglengthashavingthelowestvalue.Ontheother

handSC recommendstheoptimallaglengthof2.Thestudyisgoingtouselag2

becauseitissupportedbySC.

Afterestablishingthelaglength,theJohansenco-integrationtestwascarriedoutto

establishthelongrunrelationshipsamongthevariables.Thetestgivesustwotest

results thatare the co-integration testresults using the trace statistics and the

maximum eigenvalue.Theresultsareshownasfollows:

Table6:Johansen’sCointegrationtestResults

Johansen tests for cointegration
Trend constant Numberofobs = 90
Sample 1993-Q3 - 2015-Q4 Lags = 2
5%
maximum trace critical
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rank parms LL Eigenvalue statistic value
0 56 1929 . 148.8 124.2
1 69 1954 0.419 99.88 94.15
2 80 1970 0.298 68.10* 68.52
3 89 1982 0.243 43.07 47.21
4 96 1994 0.227 19.94 29.68
5 101 2000 0.126 7.793 15.41
6 104 2004 0.0828 0.014 3.760
7 105 2004 0.0002
5%
maximum max critical
rank parms LL Eigenvalue statistic value
0 56 1929 . 48.87 45.28
1 69 1954 0.419 31.79 39.37
2 80 1970 0.298 25.02 33.46
3 89 1982 0.243 23.13 27.07
4 96 1994 0.227 12.15 20.97
5 101 2000 0.126 7.779 14.07
6 104 2004 0.0828 0.014 3.760
7 105 2004 0.0002
Source:Author’sComputationsWDI(2017)

From Table6,it’sevidentthatat5%level,themaximum EigenvaluetestandTracetest

statisticssuggestbothatleast1co-integratingequationamongthesevenvariables.

Thismeansthereislongrunassociationamongthevariableswhichjustifiesustogo

furtherandrunourlongrunmodel.Thismeansthereisanindependentlongrun

relationship between realexchangeratevolatility,economicgrowth,capital,labor,

governmentexpenditure,exportsandimports.

Table7:ResultsoftheNormalizedCointegratingVector(ThelongrunModel)

InGDPPC InREERV InExports InGOVexp InImports InCapital InLabor

 1.000000 -21.631 -1.350  0.090  1.138 -1.046 -8.838
 (2.706)
[-7.993]

 (0.176)
[-7.652]

 (0.229)
[0.392]

 (0.380)
[2.992]

 (0.465)
[-2.249]

 (2.983)
[-2.963]

[]t-value,()standarderror

Source:Author’sComputationsWDI(2017)

Theresultsfrom Table7indicatethatmostthevariablesaresignificantinthelongrun

withthet-valuesbeinggreaterthan1.96whichisthe5% significancelevelexcept
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governmentexpenditurewitht-valueof0.392.Theresultsalsoshow thatlaborhasa

positiveeffectontheeconomicgrowthwiththecoefficientof8.8%..Hencelaborhasan

elasticrelationshipwitheconomicgrowthinthelongrun.Thereforetheresultsshow

thatanincreaseinlaborincreasesGDPpercapitainthelongrunhencethegovernment

shouldinvestinitshumanresourceinordertoincreaseeconomicgrowth.Thisisinline

with earlierstudydoneKatusiimeetal.(2016)who found apositiverelationship

betweenlaborandeconomicgrowthofUgandainthelongrun.Theresultsfurthershow

thatcapitalhasapositiveeffectontheeconomicgrowthwiththecoefficientof1.05%

whichconfirmstotheexpectedpredictedsign.Italsoshowsthattherelationship

betweencapitaleconomicgrowthiselasticinthelongrun.Thereforetheresultsshow

thatanincreaseinphysicalcapitalincreasesGDPpercapitainthelongrun.Thisisin

linewithearlierstudydoneKatusiimeetal.(2016)whofoundapositiverelationship

betweencapitalandeconomicgrowthofUgandainthelongrun.Theresultsalsoshow

thatexportshaveapositiveeffectontheeconomicgrowthinthelongrun.Onepercent

increaseinexportswillincreaseeconomicgrowthby1.4% inthelongrun.Thisalso

showsthatexportshaveanelasticrelationshipwitheconomicgrowthinthelongrun.

Hencethegovernmentshouldgivesubsidiesandtaxholidaystoexportersinorderto

increasevolumeofexportedgoodsbecausethiswillspureconomicgrowthinthelong

run.ThisinlinewithearlierstudydonebyOwenetal.(2012)whofoundoutthat

increasedexportsincreasedGDPgrowthrateoftheUnitedStates.However,imports

haveanegativeeffectoneconomicgrowthinthelongrun.Onepercentincreasein

importswilldecreaseeconomicgrowthby1%inthelongrun.Thisshowsthatimports

haveanelasticrelationshipwitheconomicgrowthsincetheircoefficient1.04>1inthe

longrun.Thereforethegovernmentshouldcarryimportsubstitutioninordertoreduce

thevolumeofimportedgoodswhichwillspureconomicgrowthinthelongrun.Thisis

inlinewithearlierstudydonebyOwenetal.(2012)whofoundincreasedimports

decreasedGDPgrowthrateofUnitedStatesinthelongrun.

Focusingontheobjectiveofthestudywhichsetouttoinvestigatetheeffectofthereal

effectiveexchangeratevolatilityonUganda’seconomicgrowthinordertoinform policy
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makersandhelpthem makeinformeddecisionsaboutourmonetaryinstruments.The

resultsindicateapositiveeffectoftherealeffectiveexchangeratevolatilityonthe

economicgrowthinthatahighvolatilityoftheexchangerateincreaseUganda’s

economicgrowthby21.6% inlongrun.Thisshowsthatrelationshipbetweenreal

exchangeratevolatilityandeconomicgrowthiselasticinthelongrun.ThereforeBank

ofUgandaandthegovernmentshouldnotinterveneintheforeignexchangemarketsin

thelongruninordertofostereconomicgrowth.Thisisinlinewithearlierstudydone

Katusiimeetal.(2016)who found a positiverelationship between exchangerate

volatilityandeconomicgrowthofUgandainthelongrunbutitcontradictwithMusyoki

etal.(2012)studyonKenyaneconomywhofoundanegativerelationshipbetweenthe

twointhelongrun.

4.3 VECresults
Thevectorerrorcorrection(VEC)modelisaspecialcaseforthetimeseriesdatathat

are stationary in theirfirstdifferences.Ittakes into accountany cointegrating

relationshipbetweenthevariablesifcointegrationhasbeendetectedbetweentime

seriesdata.Thereforefollowingthecointegrationresults,itwasascertainedthatin

additiontothevariablesbeingnon-stationary,theywereintegratedofthesameorder.

ThiswasanecessaryconditionforusingtheVECM intheanalysisbecausethemodel

definesalongrunrelationshipamongthevariables.TheVECM wasthereforenecessary

inordertofindoutthemeasureofthedegreetowhichthevariablesrespondtothe

deviationfrom thelongrunequilibrium relationship.Howeverbeforepresentingthe

estimationresults,thestudyfirstanalyzesthestatisticaladequacyoftheresultsinsub

sectionbelow.

Havingestimatedtheempiricalmodel,wenextanalyzethestatisticaladequacyofthe

resultsinthissectionswhicharegivenbytheserialcorrelationtestoftheresidualsin

section4.3.1,andfinallytheVECM residualHeteroskedasticityTestinsection4.3.2.

4.3.1 TheSerialCorrelationtestoftheresiduals

Serialcorrelationisastatisticalterm usedtodescribethesituationwhentheresidualis
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correlatedwithlaggedvaluesofitsself.Inthecasewheretheerrorsarecorrelated,

thereisserialcorrelationandthisisnotdesirable.Misspecificationoftheerrorsmay

arisewhenchoosingtheshortrunmodel;therefore,toavoidsuchaproblem,thereare

severaltypesofmodelspecificationtests.Thereforeforpurposesofthisstudy,we

choosetheBreush-GodfreyLM testforserialcorrelationinordertofindoutifVECM is

adequatelyspecifiedandtheresultsarepresentedinTable8.

Table8:TheBreush-GodfreytestforserialcorrelationintheresidualsoftheVECM
regression.

Lags LM-Stat Prob

1  33.81132  0.9516

2 56.14046   0.2249

3  28.18293  0.9926

Source:Author’sComputations

Thereforefrom Table8,theBreush-Godfreyserialcorrelationteststatisticforthenull

hypothesisofnoserialcorrelationhasprobabilitiesatallthelagintervalswhichare

greaterthan0.05.Thus,wefailtorejectthenullhypothesisandthisindicatesthatthere

isnopresenceofserialcorrelationintheresidualsasignthattheVECM isadequately

specified.

4.3.2 VECM ResidualHeteroskedasticityTest

ThistestthenullhypothesisoftheerrorsbeingHomoscedasticwhichisdesirable

againstthealternativethattheerrorsareheteroskedastic.Thereforthisstudyusesthe

white heteroskedasticity test to test the nullhypothesis of the errors being

Homoscedasticandtheresultsareasshowntheyarenotstatisticallysignificantat5%

level.Thereforefrom theresults,wefailtorejectthenullhypothesisandthisindicates

thattheVECM isadequatelyspecifiedtheresultsarepresentedinappendix.
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4.4 EstimationResults

Table9summariesoftheshortrunestimatesoftheVECM whichshowsthatthespeed

ofadjustmentisstatisticallydifferentfrom zerowhichmeansthateconomicgrowth

andthevolatilityoftherealeffectiveexchangeraterespondtothelongrunequilibrium.

Table9:GeneraltoSpecificModelusingVECM

VARIABLES D_GDPPCln D_GDPPCIn

ECM -0.064*** -0.041***

(0.017) (0.012)

LD.GDPPCln 0.527*** 0.547***

(0.173) (0.075)

L2D.GDPPCln 0.133

(0.177)

LD.lnREERV -1.158*** -0.823***

(0.314) (0.223)

L2D.InREERV -0.632*** -0.478***

(0.216) (0.178)

LD.lnGovermentExpenditure -0.003

(0.09)

L2D.lnGovermentExpenditure 0.084

(0.089)

LD.lnExports 0.017

(0.063)

L2D.lnExports -0.032

(0.065)

LD.lnImports 0.012

(0.158)

L2D.lnImports 0.101

(0.157)

LD.lnCapital -0.112

(0.167)

L2D.lnCapital -0.195

(0.166)

LD.lnLabor -11.913

(19.759)

L2D.lnLabor 9.323
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(20.108)

InExports 0.014

(0.043)

lnGovermentExpenditure -0.097

(0.061)

lnImports -0.250**

(0.105)

lnCapital 0.059

(0.118)

lnLabor 2.009

(3.734)

Constant 0.003 0.008***

(0.003) (0.003)

Observations 89 89

Standarderrorsinparentheses

***p<0.01,**p<0.05,*p<0.1

Source:Author’sComputationsWDI(2017)

TheErrorCorrectionterm

TheGeneraltospecificmodelestimationresultsshowsthattheestimatedcoefficient

oftheerrorcorrectionterm (ECM)hasanegativesignwhichmeansitconvergesinthe

longrun.TheECM isalsostatisticallysignificantat4% significantlevel.Thisisan

indication thatthere is approximately4% adjustmentofthe estimated shortrun

disequilibrium inthevariablestowardstheirlongrunvalues.Thismeansthatifthereis

ashockthatpushesawaytheeconomicgrowthfrom equilibrium,exports,capital,

imports,labor,realeffective exchange rate volatilityand governmentexpenditure

correctthediscrepancyataspeedof4% inthefirstquarter. SincetheECM is

significant the VECM model is used because the variables have long run

associationship.

TheresultspresentedinTable8aboveindicatethattherealeffectiveexchangerate

volatility(REERV)issignificantat1% levelandhasanegativeimpactoneconomic

growthwithlags intheshortrun.Theresultsindicatethattheeconomicgrowthis

explainedbytherealeffectiveexchangeratevolatilityofthepreviousquarter.This
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impliesthataonepercentageincreaseinrealeffectiveexchangeratevolatilityleadsto

a0.8%decreaseintheeconomicgrowththefollowingquarterholdingotherfactors

constant.ThisshowstheREERVhasaninelasticrelationshipwitheconomicgrowthin

theshortrun.Thereforefrom theshortrunandlongrunresults,ourconclusionisthat

thevolatilityoftherealeffectiveexchangeratevolatilitynegativelyimpactsonthe

economicgrowthintheshortrunbutpositivelyaffectsitinthelongrun.Thefindings

contradictwithfindingsofpreviousauthors(Polodooetal.,2007;Schnabl,2007;,Azee

etal.,2012;,Katusiimeetal.,2016whofoundthatexchangeratevolatilitypositively

impactsoneconomicgrowthintheshortrun.Thismaybearesultofusingreal

exchangeratesasopposedtonominalexchangeratesearlierusedinearlierstudy

(Katusiimeetal.,2016).ItisthereforenecessaryfortheGovernmenttodesignpolicies

toreducethevolatilityoftherealeffectiveexchangerateintheshortrunbyintervening

intheforeignexchangemarketwiththeaim ofimprovingtheeconomicgrowth.

TheresultsinTable9showthatimportsaresignificantat5%levelandhaveanegative

impactontheeconomicgrowthintheshortruni.e.aonepercentageincreasein

importsleadsto0.3% decreaseintheeconomicgrowththefollowingquarter.This

showstherelationshipbetweenimportsandeconomicgrowthisinelasticintheshort

run.Thereforethegovernmentshould carryimportsubstitutionsin orderto spur

economicgrowthintheshortrunandlongrun.ThisisinlineOwenetal.(2012)studyin

theUnitedStateswhofoundoutthatincreasedimportsdecreasedGDPgrowthrate.

Hencethegovernmentneedstocarryoutimportsubstitutioninordertoreduceimport

volumeswhichwillinturnincreaseeconomicgrowth.

Theresultsfrom Table8showthataoneperiodlagofeconomicgrowthissignificantat

1%significantlevelandhasapositiveimpactontheeconomicgrowth.A1%increasein

LD.lnGDPPCwillleadtoanincreaseintheeconomicgrowthby0.5%.Thisshowsan

inelasticrelationshipintheshortrun.Hencetheeconomicgrowthofthecountrywill

determinedbyitspastGDP.ThisisinlinewiththeearlierstudydoneKatusiimeetal.

(2016)whofoundapositiverelationshipbetweenoneperiodlagofeconomicgrowth

andeconomicgrowthofUgandaintheshortrun.
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4.5 OtherTestsinVECM

TheotherteststhatareadoptedforfurtherinferencewhenusingtheVECM are;the

impulseresponsefunctions(IRF)andtheVarianceDecomposition(VDC).TheIRFand

theVDCenhancethedynamicinteractionofthevariablesinthesystem asinnovations

inVARcanhavecomporaneouscorrelationandhenceanyshockinthevariablecan

haveeffectontheothervariablesthroughthecontemporaneouscorrelationwiththe

innovationOgutu(2014),Duasa(2007).

4.5.1 ImpulseResponsesAnalysis

Theimpulseresponseresultsallowustoseetheshockfrom theimpulsesectorwhich

isrealeffectiveexchangeratevolatility,governmentexpenditure,lagofeconomic

growth,exports,imports,capitalandlaboragainsttheresponsesectorwhichisthe

economicgrowth.

Impulseresponseplotsofeconomicgrowthtolabor,imports,realeffectiveexchange

ratevolatility,exportsandgovernmentexpenditureareshowninFigure7below.It

presentsthecontemporaneousresponseofeconomicgrowthtoCholeskyonesquares

variances shocks oflabor,capital,exports,imports,realeffective exchange rate

volatilityandgovernmentexpenditureperformance.Asshocksinexports,economic

growth,realeffectiveexchangeratevolatilityandgovernmentexpenditurearisethe

responseofeconomicgrowthispositiveshowingasignificantpositiverelationship.

Shocksinimports,capitalandlabormakeeconomicgrowthtorespondnegatively

showingasignificantnegativerelationship.
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Figure4:IMPULSERESPONSEFUNCTIONS

Source:Author’sComputationsWDI(2017)

4.5.2 Variancedecompositionfunction

Anotherusefulproceduretoillustratetherelationshipofeconomicgrowthwithother

variablesistheforecasterrorvariancedecompositionwhichdecomposestheforecast

errorvarianceoftheeconomicgrowthintopartsduetoeachoftheinnovationsinthe
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system.Whileimpulseresponsefunctionstracetheeffectsofashocktoeachoneof

the endogenous variables on targetvariable in the VAR,variance decomposition

separatesthevariationinthetargetvariableintocomponentshockstotheVAR.thus

variancedecompositionprovidesinformationabouttherelativeimportanceofeach

random innovationinaffectingvariablesintheVAR(Shao,2008;Kamoto,2006).The

resultsofthevariancedecompositionareaspresentedinTable10.

Table10:VarianceDecomposition

 Period S.E. GDPPC REERV EXPORTS GOVEXP IMPORTS CAPITAL LABOR

 1  0.024  100.000  0.000  0.000  0.000  0.000  0.000  0.000

 2  0.043  98.151  0.529  0.931  0.034  0.098  0.122  0.134

 3  0.063  93.378  2.432  3.100  0.0483  0.238  0.607  0.196

 4  0.084  85.405  6.317  6.528  0.085  0.496  0.901  0.267

 5  0.106  79.366  8.072  10.158  0.108  0.925  1.032  0.339

 6  0.127  74.948  8.462  13.433  0.102  1.522  1.114  0.418

 7  0.148  71.897  8.213  15.971  0.090  2.117  1.207  0.505

 8  0.167  69.636  7.888  17.856  0.078  2.631  1.313  0.598

 9  0.186  67.887  7.622  19.265  0.069  3.038  1.421  0.698

 10  0.203  66.472  7.427  20.359  0.062  3.357  1.518  0.805

Source:Author’sComputationsWDI(2017)

From tableabove,mostofthevariationintheeconomicgrowthisaccountedforbyits

owninnovationsinthefirstquarter(100%).However,theproportionexplainedbyother

variablesincreasesslightlyovertimeandtheyexplain30.4%0fthevariationaftertwo

years(8thperiod),thegreatestimpactisfrom exportswhichaccountedfor17.86%after

8thquarter,realeffectiveexchangeratevolatilitywerethesecondinimportancewith

8%,thenimportswith2.6%,capitalwith1.3%,laborwith0.6% andthegovernment

expenditure accounted for0.08% thus implying thatrealeffective exchange rate

volatilityisimportantinexplainingtheeconomicgrowthinUganda.

4.6 Conclusion

Thischapterpresentsthestudyfindings.Descriptiveanalysisofallthevariableswas
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carried outand found outthatmostofthe variablesdid notconfirm to normal

distributionbutdisplayedpositiveandnegativeskewness. Acorrelationtestofthe

variablewascarriedandfoundoutthatsomevariableswerehighlycorrelatedbutstudy

couldnotdropthem becausetheywerestipulatedinthetheoreticalmodel.Stationarity

testswerecarriedoutanditwasrealizedallthatthevariableswereI(1).Cointegration

teststhereforefollowedwhichrevealedthatthereisalongrunequilibrium relationship

amongthevariablesusedintheanalysis.Thiswasthusanindicationofcausalityat

leastinonedirection.UsingE-grangerwefoundabi-directionalcausalitythereforewe

used VECM to run ourmodel.Ourmain conclusion is thatthere is a negative

relationshipbetweentheeconomicgrowthandtherealeffectiveexchangeratevolatility

intheshortrunbutapositiverelationshipinthelongrun.
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CHAPTERFIVE

SUMMARY,CONCLUSIONAND
RECOMMENDATIONS

5.0 Introduction

Thischapterwrapsupthestudy.Itfirstprovidesabriefsummaryofthefindingsin

section5.1whichisfollowedbyaconclusionandpolicyrecommendationsinsections

5.2and5.3andfinallythelimitationsthatwereencounteredinthestudyandthe

suggestedareasforfurtherresearchinsections5.4and5.5respectively.

5.1 Summaryofthefindings

Thisstudywassetouttoinvestigatetheeffectofrealeffectiveexchangeratevolatility

onUganda’seconomicgrowthfortheperiod1993:Q1to2015:Q4.Thestudywillfollow

theaCobb-DouglasproductionaugmentedwithknowledgecapitalasinRomer(1990)

andGrossmanetal..(1991a)typeofmodelsfortheirsimplicity,availabilityofdataof

theirvariablesandtheirstraightforwardness.

Thecointegration,vectorerrorcorrectionmodelandgeneraltospecificmodelwere

usedtoestablishtherelationshipoftheeffectoftherealeffectiveexchangerate

volatilityandotherfactorsoneconomicgrowthusingquarterlydatafrom 1993Q1to

2015Q4inUganda.

Thereforethestudyestablishedthatthelongrunrelationshipexistedbetweenthereal

effective exchange rate volatility and economic growth.This relationship also

comprisedofgovernmentexpenditure,oneperiodlaggedeconomicgrowth,capital,

labor,exportsandimportsoneconomicgrowth.Inadditionthestudyfoundthatthereal

effectiveexchangeratevolatilityhadapositiveeffectontheeconomicgrowthinthe
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longrunbutanegativeeffectintheshortrun.Thereforethereisneedforpoliciesto

stabilizetheUgandashillingintheshortrun.Exports,capitalandlaboralsohada

positiveeffectoneconomicgrowthinthelongrunbutwereinsignificantintheshortrun

henceincreasingexports,physicalcapitalandlaborwillspureconomicgrowthof

Ugandainthelongrun.Oneperiodlaggedeconomicgrowthhadpositiveeffecton

economicgrowthintheshortrunandgovernmentexpenditurewasinsignificantbothin

theshortrunandlongrun.Finallythestudyalsofoundanegativerelationshipbetween

theeconomicgrowthandimportsinboththeshort-runandlongrun.

5.2 Conclusion

Thisstudysetouttoinvestigatetheimpactofrealeffectiveexchangeratevolatilityon

economicgrowth;evidencefrom Ugandafortheperiod 1993 to 2015.Thestudy

employedaCobb-DouglasproductionaugmentedwithknowledgecapitalasRomer

(1990)andGrossmanetal.(1991a)typeofmodelsfortheirsimplicity,availabilityof

dataoftheirvariablesandtheirstraightforwardness.Thevolatilityoftherealeffective

exchange rate was estimated using the Generalized Autoregressive Conditional

HeteroscedasticityGARCH (1,1)approach.Thestudythenusedthecointegration,

vectorerrorcorrectionmodel,generaltospecificmodel,impulseResponseandthe

VarianceDecompositiontoestablishtherelationshipandtheeffectoftherealeffective

exchangeratevolatilityandotherfactorsontheeconomicgrowthusingquarterlydata

from 1993Q1to2015Q4inUganda.From theresults,therealeffectiveexchangerate

volatilityhasapositivelongrunimpactonUganda’seconomicgrowth;howeverithasa

negativeimpactintheshortrun.

5.3 Recommendations

Thestudyfoundanegativerelationshipbetweeneconomicgrowthandrealeffective

exchangerateintheshortrun.Thereforethegovernmentshouldcontroltheexchange

ratesofUgandabyusingthefiscalmeansorthemonetarymeans.Forinstance

wheneverthereisadepreciationthegovernmentshouldselltreasurybillstothepublic

orselldollarsin themarket.Wheneverthereisappreciation ofthecurrencythe

governmentshouldintervenebybuyingtreasurybillsfrom thepublicorbybuying

dollarsfrom themarket.Thiswillreducerealexchangeratevolatilitywhichwillspur
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economicgrowthintheshortrun.Howeverinthelongrunthegovernmentshouldnot

interveneintheforeignexchangemarketbecausevolatilityofexchangeratesimproves

economicgrowth.

Thestudyfoundapositiverelationshipbetweenlaborandeconomicgrowthinthelong

run.Thereforethegovernmentshouldinvestinitshumanresourceinordertoimprove

itsproductivity.Thereforethegovernmentshouldincreaseitsbudgetaryallocationsto

institutionsofhigherlearning,tertiaryinstitutionswhichwillimpactmoreskillstothe

populationwhichwilllaterimprovetheproductivityoftheworkforcehenceimproving

economicgrowthofUgandainthelongrun.

Thestudyalsofoundoutimportshadanegativeimpactoneconomicgrowthinthe

shortrunandlongrun.Thereforethegovernmentshouldcarryoutimportsubstitutionin

ordertoreduceonthevolumeofimportedgoods.Thereforethegovernmentshould

provideincentivestoinvestorsbothforeignandlocallikefreeland,cheaperelectricityin

ordertoprovidesomeofthegoodsthatwhereformallyimportedandalsotoproduce

them atalow costhencecompetingwiththeforeigngoods.Thiswillreducethe

importsintheshortrunandlongrunwhichwillspureconomicgrowth.

Finallythestudyfoundapositiverelationshipbetweenphysicalcapitalandeconomic

growthinthelongrun.Thereforethegovernmentshouldincreaseitsexpenditurein

physicalcapitalinvestments.Thegovernmentshouldimprovethisbyincreasingits

budgetaryallocationsforconstructionofdams,roads.Thesewillattractforeignand

localinvestorsbecauseofcheapelectricitytorunthemachinesandeaseofaccessof

themarketsduetotheconstructedroadswhichspureconomicgrowthinthelongrun.

5.4 Limitationofthestudy

Thestudywaslimitedinsuchawaythattherewerenocompletemonthlydatasetsfor

allthevariablesfortheestimationperiodandsoithadtorelyontheinterpolation

methodformanipulationswhichmethodhassomestatisticalshortcomingslikeover
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simplificationofcompletefunctionswhichultimatelyresultsintointerpolationerrors.

Whiledoingthestudydataonrealeffectiveexchangeratevolatilitywasnotavailableso

weusedGARCH(1,1)togenerateit.HoweverthishaditslimitationssincetheGARCH

modelfailstocapturetheleverageeffectssincetheconditionalvarianceisafunction

onlyofthemagnitudesofthepastvaluesandnottheirsign.

5.5 SuggestedAreasforFurtherResearch

Thereisneedforthestudyontheimpactrealeffectiveexchangeratevolatilityon

ForeignAidandgovernmentexpenditureinUganda.Alsothereisneedforastudyon

theimpactrealeffectiveexchangeratevolatilityoneconomicgrowthofUgandaunder

differentexchangerateregimesandcompareandcontrastwhereUgandaperformed

best.
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APPENDICES

Appendix1:Datasetsusedinthestudy.

quarterly GDPPC Labor Exports Imports GOV REER

1993Q1
165.492

7
48.6836

8 6.733712 22.79036
3.99E+1

1
116.956

4

1993Q2
165.171

8
48.6471

5 6.895692 21.55621
4.21E+1

1 109.997

1993Q3
167.766

1 48.6139 7.143513 20.56024
4.42E+1

1
105.807

8

1993Q4
173.275

7
48.5839

5 7.477174 19.80244
4.64E+1

1
98.4718

4

1994Q1
181.700

5
48.5572

9 7.896677 19.28282
4.85E+1

1
88.6360

6

1994Q2
193.040

6
48.5339

1 8.40202 19.00138
5.06E+1

1
82.0644

5

1994Q3
207.295

9
48.5138

3 8.993203 18.95811
5.27E+1

1
85.8961

8

1994Q4
224.466

4
48.4970

3 9.670228 19.15301
5.48E+1

1 86.9287

1995Q1
263.565

4
48.5185

1 11.09806 20.04702
5.63E+1

1
87.4419

7

1995Q2 278.961 48.4943 11.68078 20.5339
5.86E+1

1
87.3599

6

1995Q3
289.666

6
48.4593

9 12.08335 21.0746
6.12E+1

1
87.6401

2

1995Q4 295.682
48.4137

7 12.30578 21.6691
6.39E+1

1 87.6133

1996Q1
285.811

6
48.3178

1 11.70562 23.26731
6.68E+1

1
86.3454

7

1996Q2
286.925

2
48.2666

4 11.82473 23.58946
7.01E+1

1
84.1791

5

1996Q3
287.826

9
48.2206

3 12.02067 23.58545
7.36E+1

1
88.1741

9

1996Q4
288.516

8
48.1797

7 12.29344 23.25528
7.74E+1

1
83.7449

2

1997Q1
287.887

1
48.1469

6 13.63494 21.43493
8.32E+1

1
82.0901

5

1997Q2
288.596

5
48.1152

5 13.66461 20.91805
8.68E+1

1
80.7166

4

1997Q3
289.537

3
48.0875

4 13.37435 20.54061
9.00E+1

1
79.8914

7

1997Q4
290.709

5
48.0638

3 12.76416 20.30262
9.27E+1

1
79.8589

9

1998Q1 298.926
48.0477

4 10.04469 19.96481
9.42E+1

1
80.0503

1
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1998Q2
297.835

6
48.0305

8 9.510388 20.10142
9.64E+1

1
85.9738

4

1998Q3
294.251

4
48.0159

7 9.371895 20.47318
9.85E+1

1
90.0997

6

1998Q4
288.173

3
48.0039

1 9.629215 21.08009
1.01E+1

2
98.0052

2

1999Q1
267.981

6
47.9968

9 11.93011 23.29813
9.86E+1

1
95.3518

7

1999Q2
261.563

6
47.9889

4 12.31995 23.82496
1.02E+1

2
95.7440

3

1999Q3
257.299

6
47.9825

5 12.44649 24.03655
1.07E+1

2
96.4786

7

1999Q4
255.189

5
47.9777

2 12.30975 23.93291
1.13E+1

2
96.2202

2

2000Q1
264.182

5
47.9828

9 10.86603 22.19629
1.25E+1

2
99.0096

4

2000Q2
262.800

9 47.9778 10.62016 21.98927
1.33E+1

2
98.9380

4

2000Q3
259.993

7
47.9709

1 10.52848 21.99412
1.39E+1

2
104.424

9

2000Q4
255.760

9
47.9621

9 10.59097 22.21082
1.46E+1

2 105.985

2001Q1
242.123

4
47.9434

5 11.37612 23.24118
1.52E+1

2 106.464

2001Q2
238.231

2
47.9343

9 11.51957 23.64089
1.58E+1

2
105.091

5

2001Q3
236.104

9
47.9268

1 11.58981 24.01175
1.63E+1

2
103.107

8

2001Q4
235.744

7
47.9206

9 11.58682 24.35376
1.69E+1

2
100.594

5

2002Q1
242.753

8
47.9165

2 11.25285 24.76949
1.75E+1

2
102.488

8

2002Q2
243.684

5
47.9131

7 11.20654 25.01276
1.80E+1

2
106.605

6

2002Q3 244.14
47.9110

9 11.19012 25.18615
1.85E+1

2
112.091

3

2002Q4
244.120

2 47.9103 11.20359 25.28966
1.88E+1

2
110.126

4

2003Q1 234.136
47.9095

9 11.14407 25.55018
1.90E+1

2
117.952

3

2003Q2
236.961

5
47.9118

4 11.25848 25.42315
1.94E+1

2
123.803

7

2003Q3
243.107

6
47.9158

5 11.44393 25.13549
1.98E+1

2
126.153

4

2003Q4
252.574

1
47.9216

3 11.70042 24.68718
2.02E+1

2
128.869

9

2004Q1 277.186 47.9284 12.17859 22.97551 2.07E+1 129.456
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7 7 2 6

2004Q2 288.5641 47.93805 12.51692 22.64701 2.11E+12 124.284

2004Q3 298.5317 47.94966 12.86605 22.59896 2.16E+12 114.8981

2004Q4 307.0896 47.9633 13.22596 22.83135 2.20E+12 116.0897

2005Q1 311.8371 47.99008 13.68413 23.81221 2.25E+12 117.8667

2005Q2 318.5358 48.00336 14.03064 24.4183 2.30E+12 118.0866

2005Q3 324.7851 48.01425 14.35296 25.11763 2.35E+12 117.1096

2005Q4 330.585 48.02274 14.65108 25.91021 2.41E+12 122.4707

2006Q1 327.6818 48.01494 14.80922 27.31802 2.49E+12 123.8305

2006Q2 335.8841 48.02419 15.10527 28.08829 2.55E+12 124.9167

2006Q3 346.9384 48.0366 15.42344 28.74301 2.60E+12 126.3368

2006Q4 360.8447 48.05216 15.76373 29.28218 2.64E+12 120.7648

2007Q1 387.5132 48.07316 15.22748 29.38078 2.69E+12 120.6909

2007Q2 403.1593 48.09414 15.97148 29.81885 2.73E+12 116.755

2007Q3 417.6934 48.11736 17.09707 30.27139 2.75E+12 119.0985

2007Q4 431.1154 48.14284 18.60425 30.73837 2.76E+12 124.6872

2008Q1 431.5848 48.17284 23.72312 31.9477 2.67E+12 124.0917

2008Q2 447.5187 48.2019 24.70144 32.15245 2.70E+12 117.4481

2008Q3 467.0767 48.2323 24.7693 32.0805 2.76E+12 114.4592

2008Q4 490.2588 48.26403 23.92671 31.73186 2.86E+12 121.0856

2009Q1 536.2194 48.29778 18.82317 30.16281 3.02E+12 118.422

2009Q2 558.9878 48.33192 17.49988 29.63826 3.15E+12 129.1498

2009Q3 577.7184 48.36712 16.60633 29.2145 3.30E+12 117.4216

2009Q4 592.4113 48.40339 16.14254 28.89152 3.46E+12 113.3752

2010Q1 601.4189 48.44784 16.86693 27.94949 3.45E+12 116.2119

2010Q2 608.6954 48.4834 16.95926 28.11603 3.71E+12 125.3358

2010Q3 612.5931 48.51717 17.17796 28.67129 4.06E+12 134.2162

2010Q4 613.1121 48.54916 17.52303 29.61528 4.49E+12 138.8191

2011Q1 589.6292 48.56963 18.41769 32.87729 5.72E+12 141.3457

2011Q2 591.64 48.60196 18.84622 33.82701 6.04E+12 140.771

2011Q3 598.5213 48.6364 19.23184 34.39372 6.15E+12 146.7675

2011Q4 610.2731 48.67296 19.57454 34.57745 6.07E+12 127.3075

2012Q1 646.4391 48.71217 19.9417 33.6904 5.07E+12 121.2273

2012Q2 660.1144 48.75274 20.17163 33.38324 4.87E+12 126.9442

2012Q3 670.8428 48.79522 20.33168 32.96819 4.76E+12 125.6624

2012Q4 678.6243 48.8396 20.42187 32.44526 4.73E+12 132.0357

2013Q1 671.0816 48.88588 20.61271 31.53363 4.92E+12 131.9329

2013Q2 677.92 48.93406 20.49497 30.90725 5.01E+12 126.55

2013Q3 686.7624 48.98414 20.23916 30.28532 5.14E+12 121.7852

2013Q4 697.6087 49.03612 19.84528 29.66782 5.30E+12 120.5662

2014Q1 728.1019 49.09015 18.59289 28.51491 5.51E+12 118.3358
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2014Q2 735.8988 49.14586 18.21106 28.12223 5.74E+12 121.9035

2014Q3 738.6425 49.20341 17.97934 27.94993 5.99E+12 124.9347

2014Q4 736.3329 49.2628 17.89774 27.99801 6.27E+12 126.7577

2015Q1 728.97 49.32402 18.36292 29.07584 6.99E+12 129.3192

2015Q2 716.5539 49.38709 18.42288 29.24094 7.16E+12 131.0205

2015Q3 699.0845 49.45199 18.47428 29.30266 7.21E+12 144.1486

2015Q4 676.5618 49.51872 18.51714 29.26103 7.12E+12 135.7024
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Appendix2:DeterminationofRealEffectiveExchangeRateVolatility

1 NominalEffectiveexchangerate(NEER)

= …………NEER
t

∑n

it
*ER

it
w

it
(1)

Where, isUganda’sbilateralexchangerateindexparticularcountryIatperiodtER
it

while isthebilateraltradeweightforUganda’s tradingpartneratperiodtdenotesw
it

ith

totalofcountriesgoingtobeincludedinthestudy.. computationisshownbelow.ER
it

= *100………..ER
it [NER

C

NER
t=0

] (2)

Where representstheindexofUgandashillingexchangerateperunitoftradingNER
C

partnercurrencyinthebaseperiod(2009/10). iscurrentperiodyearindexofNER
t=0

Ugandashillingexchangerateperunitofitstradingpartnercurrency.

Themonthlybilateraltradeweightsinequationaisgoingtobecomputedasaratioof

totaltrade(exportsandimports)foreachtradingpartnertotheratiooftotaltrade

(exportsandimports)forallUganda’stradingpartnersandformulaisshownbelow

= ………….w
it [∑( +x

it
m

it)
∑( +X

t
M

t)] (3)

Where isthetotalvalueofwhatUgandaexportstoits tradingpartneratperiodtx
it

i
th

and isalsowhatUgandaimportedfrom it’s tradingpartnerinsametimet.M
t

ith X
t

denotesUganda’stotalexportstoallitstradingpartnersattimetandtotalimports

from tradingpartnersatttimeisdenotedby .Wherei=1,2---nandndenotesallM
t

Uganda’stradingpartners.

= …………..REER
t

NEER
t[P

wt

Pdt] (4)

As denotesthepricelevelinUgandarepresentedbyConsumerPriceIndex(CPI)attP
dt

timeand denotestheweightedaveragepriceleveloftradingtradingpartnersofP
wt

UgandarepresentedbyweightCPIatttimewhichisgotbytheadditionofalltrade

weightedpricelevelsrepresentedbyCPIoftradingpartnersofUgandaasshownin

equationbelow.
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=P
wt

∑n

it
* ……….P

it
w

it
(5)

Where denotespricelevelofUganda’s tradingpartnercountriesrepresentedbyP
it

ith

CPIattime,whereas isUganda’s tradingpartnercountryattimetshowingitsw
it

ith

tradeweightsandthosearesimilartothosegoingtoconsideredincomputationof

REER.

2 RealEffectiveExchangeRateVolatility

REERvolatilitymeasureisusedinsteadofabilateralexchangeratewithdollarbecause

ofthe following advantages6.Firstofallitincludes neighbors’(trade partners)

externalitiesintheevaluationoftheeffectsofexchangeratevolatilityongrowth.

Favorableandunfavorableexchangeratemovementswithdifferenttradepartnersmay

compensateeachothertherebydampeningthenegativeeffectsofindividualbilateral

exchange rates volatility on growth because ittakes into accountoffinancial

diversification7.Themeasureisalsomuchlesscorrelatedwithexchangerateregimes

thanbilateralexchangeratevolatilitywithdollarandthereforegivesanopportunityof

jointlytestingtheadvantagesofflexibilityandcostofvolatilityarguments8

Becausestandarddeviationmethodhastwoweaknessesonebeingtheassumptionof

empiricaldistribution ofRER being normaland secondlythe distinction between

unpredictableandpredictableelementsintheexchangerateprocessisignored.Further

theuseofstandarddeviationmethodologyhasbeendiscouragedasmeasureofRER

volatilitybecauseRERdatahasatendencytobeskewedintermsofdistributionsor

volatilityclusters.

6Bagellaetal.,(2006)
7QianandVarangis,(1994)
8Bagellaetal.,(2006)
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Appendix4:TestingforARCH(1,1)effects

BeforecomputingvolatilityusingARCH,thestudytestedforthepresenceofARCH

effects.TheresultsrevealedpresenceofARCH(1,1)effectswhenthecomputedChi-

squarevalueof46.178exceededthevalueoftheteststatisticwithaprobabilityof

0.0000whichislessthan5%asseenbelow.Thestudythengeneratedameasureof

volatilityusingtheGARCH(1,1)model.

Garch(1,1)
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Appendix5:VECM ResidualHeteroskedasticityTest

   Jointtest:

Chi-sq df Prob.

 432.0315 546  0.9999

Source:Author’sComputations


