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Abstract

Sincethe1980s,manyregionalagreementshaveappearedtofacilitatetradeand

spureconomicgrowth.Thispaperexamineswhetheror・notthepurchasingpower

parity(PPP)hypothesisforregionalagreementshasbeensatisfied.Thisstudy

employsanonlinearunitroottestfor・realexchangerates(RERs).Overall,the

testresultsprovidestronger・supportforPPPthananyearlierstudiesofbilateral

PPPfortrade/currencyintegratedcountries.Whenthedataforthe

postintegrationperiodareincluded,theevidenceforPPPbecomesmoresignifi-

cant.RegionalagreementshavepromotedthePPPhypothesis.KPSStestsprovide

moreevidenceforPPPthantheADFandPPtestsfortheRERsofEuropean

Union(EU)countriesagainstthecurrencyofGermanyandtheeuro}gutnotfor

theRERsagainsttheUSdollar.TheseresultsshowthatconvergencetowardPPP

betweentheEUcountriestendstohenonlinearbutislikelytobelinearforthe

non-EUandbetweenEUandnon-EUindustrializedcountries.Tracingbacktothe

potentialsourcesofnonlinearityinRERspi°oposedinexistingliterature,the

RERsoftheEUcountriesar・esupposedtobelessaffectedbytradebarriersand

morebyofficialinterventionsintheforeignexchangemarketaftertheintroduc-

tionoftheeuro.Also,financialintegrationseemstohaveplayedamoresignifi-

cantroleint-ecentyearsovertheexistenceoftradebarriers.

1.Introduction

Thispaperexaminesissuessurroundingwhetherornotthepurchasing

power・parity(PPP)hypothesisforregionalagreementsalloverthe

worldhasbeensatisfied.ThePPPhypothesishasbeenfrequently
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al.(2008)employedpanelcointegrationtechniquesandverifiedstrong

PPPforOECDcountriesandweakPPPforMiddleEastandNorth

Africancountries;however,Drine'sstudydidnotverifyitfor・African,

Asian,LatinAmerican,andCentralandEasternEuropeancountries.

Ontheotherhand,AlquistandChinn(2002)foundthattheRERfor

theeuroareaisnonstationary,whichmeansthatPPPdoesnothold.

Gadeaetal.(2004)foundsomesupportforPPPintheeuroarea.Koedijk

etal.(2004)employedpanelunitrootteststoexaminethisphenomenon.

Theyusedaseeminglyunrelatedregression(SUR)methodthatallowed

heterogeneousserialcorrelationbetweentheer°r・or・termsandvarying

ratesofmeanreversionacrossapanelofRERs.TheyshowedthatPPP

tendstoholdintheeuroareaingeneral;however°,theyalsoshowedthat

differentresultsoccurwhendifferentcurrenciesareusedasthe

numeraire.Bekoetal.(2007)assessedthetheoryofPPPfortheCzech

Republic,HungaryandSlovenia.AlthoughBeko'sstudyfoundcointeg-

rationamongnominalexchangerates,PPPcouldnotbeconfirmedfor

anyofthethreetransitioncountries."

Methodsinthisfieldhaverecentlyimprovedandmuchinformationhas

beenprovidedbyemployingnew,elaboratemethods.Althoughheteroge-

neouspanelunitrootstestsemployedrecentlyseemtobeappropriatefor

analyses,theycannotaccountfortheaccumulatingempiricalevidence

thatsomeRERstendtoexhibitanonlinearmeanrevisionprocess.If

RERsfollownonlinearstationaryprocesses,thealternativehypothesisof

linearstationarityintheADFtestsandpanelunittestswouldbe

misspecified.`Oneaimofthispaperistoofferwaystoavoidthisproblem.

Thereseemtobesomeexplanationsforwhynonlinearadjustmentsto-

wardPPPareexpected.Onereasonisthatinternationalgoodsarbitrage

isnotsatisfiedbecauseoffactorssuchastradebarriersandtransporta-

tioncosts(Micheletal.,1997;Taylor,2003;Sarnoetal.,2004).Another

reasonfor・nonlinear・ityinRERsisalackoffinancialintegr°ation,which
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causesnominalandrealexchangeratestomoveawayfromequilibrium

levels(Taylor,2003;Sarnoetal.,2003).

ItshouldbenotedthatevidenceforPPPissensitivetothesamplepe-

riod.Inparticular,theintroductionofatradeblockoracurrencyzone

mayinfluenceRERsandPPP.Next,thechoiceofthenumerairecurrency

issensitive.Statisticalmethodisalsoimportant.Thispapertakesall

thesepointsintoaccount.

2.MethodologyandData

Dickey-Fuller(DF)andaugmentedDickey-Fuller(ADF)testshave

beenbothfamousandgeneralmethodswidelyandfrequentlyusedfor

unitroottests.DFandADFtestssetthenulltononstationarityofa

variableagainstanalternativeofstationar・ity.However,testsforthe

nullhypothesisofstationarityhavenotyetbecomepartofthestandard

toolsofempiricaltimeseriesanalysts.Inmanycases,however,thehy-

pothesisofstationarityismorelikelythanthemorefrequentlyusedhy-

pothesisof(autoregressive)unitrootnonstationarity.Ifweuseonly

autoregressiveunitroot(DF)typetests,thehypothesisofstationarity

isonlychosen.Mostunitroottestshavelowpoweragainststationarity

andhighlyautoregressivealternatives.Thisstandardapproachdoesnot

oftenfindstationarity.Animportantargumentagainsttheuseoftests

forthenullhypothesisofstationarityisthedifficultyofcontrolling

theirsizewhentheprocessisstationarybuthighlyautoregressive.

Probablythebestknowntestforstationarityineconometrics,theKPSS

testintroducedbyKwiatkowski,Phillipsetal.(1992),isoversizedinthat

case.'InKPSStests,thenullhypothesisisstationaryaroundadetermi-

nistictrend.Theseriesisexpressedasthesumofdeterministictrend

randomwalk,andstationaryerror,andthetestistheLMtestofthehy-

pothesisthattherandomwalkhaszerovariance.Theasymptotic
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distributionofseriesisderivedunderthenullhypothesisandiftheseries

isdifference-stationary.Finitesamplesizeandpowerareconsidered.

Monthlyconsumerpriceindicesandend-of-periodbilateralnominal

exchangez°ateswereobtainedfromtheInternationalFinancialStatistics

oftheInternationalMonetaryFund(IMF).Themaximumnumber・of

laglengthissetto8accordingtoKwiatkowski,Shin,etal.(KSS,2003).

Thebasicsampleperiodisfrom1980MIto2007M12.

ThebilateralRERs(rer)withUSdollarasnumeraireareconstructedby

rer;.・s=Sド 十P、 十P疋 ・s(1)

wheres;iscountryi'scurrencypriceofadollar,p、andp【 ・sarethepricein-

dicesofcountryiandtheUnitedStates,respectively.ThosewithGerman

currencyandtheeuroasnumei・aireare

reri.kl1頚=si-P、-sκm十Pκm(2)

wheres,;,,,isGermancurrencypriceofadollar,respectively.p,.,,,isthe

priceindicesofGermany.Allthesevariablesareintheirlogarithm.

For1999-2007,thedollarexchangeratesoftheeuroareacountriesare

calculatedby

s、=s,._+Si(3)

wheres,。,,,isthelogoftheeuropriceofadollarandslistheIogofaeuro

zonecountry'scurrencyconversionrateofaeuro.

3.EmpiricalResults

Tablesland2showtheresultsoftheKPSStestsalongwiththoseof

thestandardADFandPP(Phillips-Perron)testsforthebilateralRERs.

Inthecaseoftheeurozone,theUSdollar,Germancurrency,andthe

euroareemployedasnumerairecur°rency.Allofthetestsincludecon-

stantterms.Thedataaredetrended.Nullhypothesisarethese:Acaun-

tryhasaunitroot(ADFandPPP)andacountryisstationary).The

t・ejectionofthenullofnonstationaritybythesetestswouldbethe
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Tablela.UnitRootTestResultsfortheBilateralRealExchangeRateswith

GermanCurrencyasNumaraireBeforetheIntroductionofEuro:EuroZone

ADF PP KPSS

Austria 一2 .25 一2 .40 o.7s***

Belgium 一〇 .s7 一1 .05 0.90***

Finland 一〇.33 一〇.54 0.97***

France 一1 .03 一1 .05 1.02***

Ireland 一1 .01 一〇.75 0.19

Italy 一2 .19 一2 .16 1.01紳*

Luxembourg 一2 .13 一2 .08 1.01***

Netherlands 一2 .81* 一2 .75* 0.93***

Portugal 一1 .46 一1 .48 1.09***

Spain 一〇.55 一1 .25 0.53**

Note.***issignificantat1%,**is5%,and*is10%level.Countriesarelimitedonly

tofirstparticipationcountriesoftheeuro.

Tablelb.UnitRootTestResultsfortheBilateralRealExchangeRatewiththe

USdollarasNumaraireBeforetheIntroductionofEuro:EuroZone

ADF PP KPSS

Austria 一2 .67 一2 .68* 0.86*ホ

Belgium 一2 .88* 一3 .10** o.ss***

Finland 一1 .46 一1 .64 0.69**

France 一2 .12 一1 .71 0.99**

Germany 一1 .16 一1 .09 0.22

Ireland 一2 .13 一2 .08 1.01***

Italy 一2 .02 一2 .16 0.29

Luxembourg
.. 一1 .66 0.93***

Netherlands 一1 .96 一1 .94 0.97***

Portugal 一1 .34 一1 .33 1.05紳*

Spain 一〇 .15 一〇.22 1.01***

Note.***issignificantat1%,**is5%,and*is10%level.

evidenceforlevelstationarity.Failuretodosobutabilitytorejectsup-

portsstationarityandthePPP.
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Tablelc.UnitRootTestResultsfortheBilateralRealExchangeRatesafterthe

IntroductionoftheEuro:EuroZone

i

ADF PP KPSS

Austria 一1.14 一1.35 0.95***

Belgium 一1.04 一1.04 0.95***

Finland 一1.62 一1.51 1.02***

France 一1 .32 一1 .32 1.02*林

Germany .. .. 1.04***

Ireland 一2.57 一2.46 0.57**

Italy 一1.22 一1.19 1.02***

Luxembourg 一2.26 一2.12 0.58**

Netherlands 一1.71 一1.77 0.44*

Portugal 一1.71 一1.74 1.06***

Spain 一1.97 一1.97 1.06***

Note.***issignificantat1%,**is5%,and*is10%level.

NotethatalevelstationaryRERisconsistentwithPPPinstrictform

whereastrend-stationaryRERswouldbeconsistentwithamodifiedview

ofPPP,whichallowsthelong-run(equilibrium)RERstovaryarounda

lineartrend.ThepresenceofsuchatrendinRERsmayreflectthewell-

knownBalassa-Samuelsontypeeffects,resultingfromthedifferential

ratesofproductivitygrowthintradedandnontradedgoodssectorsofa

countryrelativetothatofthecountrywhosecurrencyisusedasa

numerairecurrencyinmeasuringRERs.

Theresultsshowthatduringtheaftertrade/currencyintegrationpe-

riod,thenullhypothesisofnonstationaryRERsisalmostrejected.The

resultssuggestthatthereisevidenceforPPPformostofthecountriesin

thestudy.Theintroductionoftradeblock/currencyintegrationhaspro-

motedtothePPPhypotheses.Itisinterestingtonotethatevidencefor

stationaryRERsintheEUisstrongerfortheratesversustheUSdollar

thanthoseversustheGermanmark,whichimpliesthatthe1990German
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Table2aUnitRootTestResultsfortheBilateralRealExchangeRateswith

EachCurrencyBeforetheIntroductionofTradeBlockandCurrencyZone

ADF PP KPSS

ASEAN(TradeBlock)

Brunei 一1 .65 一1 .65 1.03***

Cambodia 一1 .51 一1 .51 0.98***

Lao 一3 .56*** 一3 .29** 0.27

Myanmar 一3 .38** 一3 .13** 0.58**

Vietnam 一2 .46 一2 .21 0.94***

MERCOSUR(TradeBlock)

Argentina 一1 .97 一1 .99 0.28

Brazil 一1 .72 一1 .67 0.69**

Paraguay 一1 .59 一1 .75 0.40ホ

Uruguay 一2 .30 一2 .19 0.75***

NAFTA(TradeBlock)

Canada 0.59 一〇 .46 0.83***

Mexico 1': 。0 .98 0.90***

WAEMU(CurrencyZone)

Benin 一1 .61 一1 .61 0.99***

Burkina 一1 .00 一3 .12** 0.71**

Cote 0.66 0.29 1.07榊

Guinea 一2 .74* 一2 .75* 0.34

Mali 一1 .91 一5.52辮 0.26

Niger 一1 .67 一5 .31*** 0.25

Senegal 一1 .71 一5 .38*** 0.29

・:・ 一1 .96 一5 .36*** 0.26

Note.***issignificantat1%,**is5%,and*is10%level.Countriesarelimitedonly

tonewcomersformthe1980s.

unificationmayhavesomewhatsloweddowntheconvergencetoward

PPP.

Thefindingsarenotveryclear;however,theyshedlightonourunder-

standingoftwootherimportantmatters.Oneisthatthecaseof
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Table2b.UnitRootTestResultsfortheBilateralRealExchangeRateswith

EachCurrencyaftertheIntroductionofTradeBlockandCurrency'Lone

ADF PP KPSS

ASEAN(TradeBlock)

Brunei 一1 .21 一1 .21 0.85***

Cambodia 一1 .21 一1 .26 0.82***

Lao 一2 .05 一2 .75* 0.33

Myanmar 一U .79 一〇.80 1.03***

Vietnam 一2 .13 一2 .08 1.01***

MERCOSLIR(TradeBlock)

Argentina 一1.95 一1 .91 0.93***

Brazil 一1 .46 一1 .64 0.47**

Paraguay 一1 .73 一5 .30*** U.59**

Uruguay 一〇 .84 一〇.78 1.05***

NAFTA(TradeBlock)

Canada 一2 .10 一2 .09 0.85

Mexieo 一1 .72 一1 .76 0.69**

WAEMU(Currelleylone)

BPIl111 一1.8L 一2 .02 0.49**

Burkina 一2.13 一2.08 1.01***

Cote 一〇 .57 一〇.55 1.11***

Guinea 一〇 .ia 一〇.33 1.07***

Mali 一1.58 一1.58 0.57**

Niger 一L30 一1.31 0.98***

Senegal 一〇 .34 一〇.34 1.08***

Togo 一1 .98 一1 .97 0.98***

Note.***issignificantat1%,**is5%,and*is10%level.

developedcountriesfitsthePPPhypothesismorethanthecaseofdevel-

opingcountries.Aseconomicactivityincreasesandmarketintegration

continues,thePPPingeneralseemstobesatisfied.Theothermatteris

thedifferencebetweentradeblockandcurrencyzone,whichseemsthat

developedonesarebetterthanthecasesofdevelopingones.Somecases
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arenotveryclear.Thereisonepossibilitythatthesampleperiodsand

thecasesarenotenough.Asexplainedabove,theresultsaredifferentfor

developedversusdevelopingcountries.Thisfactmayhaveinfluencedthe

results.

ComparingtheresultsoftheKPSStestswiththoseoftheothertests

theresultsoftheKPSStestsshowmoreevidencetorejectthenullof

nonstationarity.However,whentheRERsareexpressedwithrespectto

theUSdollar,theADFandPPtests(nottheKPSStests)showsmore

evidencetorejectthenull.Theseresultsshowthatconvergencetoward

PPPbetweentheEUcountries,especiallyintheeuroarea,tendstobe

nonlinear.

Overall,theresultsprovidesupportforPPPforaftertheperiodof

trade/currencyintegration.Thereisevidenceofrejectingthenullof

nonstationaryRERsbythetestsatthe10percentlevelformostofthe

RERswithallthreenumerairecurrencies.

4.Conclusions

ThispaperexaminedwhetherPPPholdsbetteraftertheadoptionof

trade/currencyintegration.Overall,thetestresultsprovidestronger

supportforPPPthananyearlierstudiesofbilateralPPPfortrade/cur-

rencyintegratedcountries.Whenthedataforthepostintegrationperiod

isincluded,theevidenceforPPPbecomesmoresignificant.Wecancon-

cludethattheintegrationhasplayedanessentialroleforbetterperform-

anceofthePPPwithinthearea;however,wecannotsayclearlythatPPP

holdsbetterwithinasinglecurrencythanbetweenothercurrencies.

KPSStestsprovidemoreevidenceforPPPthantheADFandPPfor

theRERsofEUcountriesagainstthecurrencyofGermanybutnotfor

theRERsagainsttheUSdollar.Theseresultsshowthatconvergenceto-

wardPPPbetweentheEUcountriestendstobenonlinearbutislikelyto
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belinearfornon-EUandbetweenEUandnon-EUindustrializedcoun-

tries.TracingbacktothepotentialsourcesofnonlinearityinRERspro-

posedintheexistingliterature,theRERsofEUcountriesaresupposed

tobeaffectedlessbytradebarriersbutmorebyofficialinterventionsin

theforeignexchangemarketaftertheintroductionoftheeuro.Finally,

financialintegrationseemstohaveplayedamoresignificantroleinre-

centyearsthantheexistenceoftradebarriers.

Notes

1.Thispointisimpoi°tantnotonlyforpolicymakersbutalsofromthepointof

viewofassetpricingandportfoliomanagements(Koedijketal.,2004).

2.Ingeneral,developedcountries,butnotdevelopingones,seemtoholdPPP;

however,therearemanyexceptions.See,forexample,Dameetal.(2008).

3.LopezandPapell(2007)produceddifferentresultswhentheyalloweddiffer-

entratesofmeanrevisionprocedures.

4.Ballmani-Oskooeeetal.(2008)appliedKSSmethodologytotheRERsof88

developingcountries.

*IthankAkihiroAmanoforhisvaluablecommentsandsuggestions .Financial

supportfromAichiUniversity(C-144)isapl〕reciated.
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