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Abstract

ThispaperintroducesanewseriesofdummyvariablestotheGravity

ModelandexaminesthetransitionofpostwarAsia-Pacifictradeusingtemp-

oralcross-sectionanalysesofeveryfiveyearintervalfroml960to1990.This

paperalsoinvestigateswhetherornotthemembercountriesofAPEC

actuallyconstitutewhatwouldbetheidealmembershipf6rthisfbrum.The

mainconclusionofthispaperissummarizedintwofindings.Firstly,that

thevolumeoftradeinAsiahasbeenatahighlevelsincel970,whilethe

amountoftradeamongAPECeconomieshasbeengrowingthroughoutthe

postwarperiod.Secondly,thattheconstituentcountriesofAPECatthetime

ofitsinaugurationareindeednotwhatmaybetermedthe"preferred"mem-

bershipforthiseconomicandpoliticalfbrum,inviewofalreadyexistinginti-

mateextentoftraderelations.
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1.lntroduction

IntheSoutheastAsiaandPacificregion,therateofeconomicgrowthis

stillhigh,whiletradeanddirectinvestmentalsocontinuegrowing。Oneof

themostimportantfeaturesofthisregionuntilrecently,wasitslackof

regionaleconomicinstitutionwhichdiscriminatesagainstIlon-Asia-Pacific

countriesintrade.1)Eventhen,theAsia-PacificEconomicCooperationCon-

ference(APEC),initiatedinl989,hastheoutstandingfeatureof"non-

discrimination",anditsmembersseek"toapplytheprincipleofnon-

discriminationbetweenandamongthemintheprocessofliberalizationand

facilitationoftradeandinvestment"(TheAPECOsakaActionAgenda,Part

1:LiberalizationandFacilitation,1995).ThisprincipleisthebasisofAPEC's

"OpenRegionalism"
.OneofthereasonswhyAPECadoptssuchanon-

discriminationprincipleisthatthe且owoftradeandinvestmentamong

APECeconomiesisincreasingspontaneously,andtheref6reAPECmayas

wellhavearoleinmaintainingandstrengtheningthisspontaneoustrend,in-

steadofimpedinguponitbymakingsomekindofdiscriminatory

arrangement.

Thepurposeofthispaperistoexaminethenatureofandtransitionin

postwarAsia-Pacifictrade,inacomparisonwithwhathasoccurredinthe

caseofgeneralworldtrade.Thispaperalsoinvestigateswhetherornotthe

constituentcountriesofAPECformapreferablemembership.Themethod

ofanalysisapplied .inthispaperisbasedonthe"GravityModel".Amodified

1)InAsia,theASEAN(AssociationofSouthEastAsianNations)FreeTrade

Area(AFTA),foundedin1993,isthefirstinstitutionwhosetradeliberalization

measuresarenotappliedtonon-membereconomies.WhileinNorth-America,

U.S.-CanadaFreeTradeAgreement,whichcameintoeffectin1989andwas

reorganizedintotheNorthAmericaFreeTradeAgreement(NAFTA)in1994,

discriminatestoIiberalizeonlyintra-regiontrade.
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approachtothegravitymodelisusedtoestimatetheflowoftradebetween

twocountriesthroughtemporalcross-sectiondataanalyses,foreveryfive

yearsfroml960to1990.

Inordertoseetherelatiollbetweenthevolumeanddirectionofinter-

nationaltradeandtheformationoftradingblocs,regardlessofwhether

theseareformedintentionallyorunintentionally,manyeconometricresear-

chershaveusedavarietyofmethods.Thegravitymodelis,amongthese

methods,ofasimplenature,withahighstatisticalexplanatorypower,

thoughsomecriticsdisapproveofitsweaktheoreticalfoundations.2)3)Using

thismode1,theeffectsofmembershipinacommongrouping,suchasthe

EuropeanEconomicCommunity(EEC),theEuropeanFreeTradeAssocia-

tion(EFTA),ortheCouncilofMutualEconomicAssistance(CMEA),canbe

evaluatedbyusingdummyvariablestocharacterizewhetherornottrading

partnersaremembersofthesamepreferentialtradinggroup.

Tinbergen's(1962)seminalworkofthegravitymode1,forexample,esti-

matedtradeflowsamong42countriesfortheyear1959.Tinbergenproved

thatthecoef五cientofpreferencegroupvariableispositiveandhighlysigni丘 一

cantstatistically.Similarresultswereobtainedbyseveralotherworks,de-

spitethedifferentstagesofdevelopmentandcharacteristicsoftheeconomic

systemsofthecountriesexamined.ExamplesincludeLinnemann(1966),Ait一

2)Thename"gravitymode1"originatesfromNewton'stheoryofgravity,which

statesthefactthatgravitationbetweentwooblectsisininverselyproportion-

altothesquareofthedistancebetweenthem.The"gravitymodel"alsohasa

distancetermtohelpexplainthevolumeoftradebetweentwocountries.
3)AttemptstoexplainfoundationsofthegravitymodelincludeLinnemann

(1966),Anderson(1979)andBergstrand(1985)usinganassumptionthatgoods
aredifferentiatedaccordingtocountryoforigin.Bergstrand(1989)extendshis

previousworktoatwo-factor,two-industry,many-firmandmany-country
model,usinganassumptionofmonopolisticcompetitiontoderivethe"genera-

lized"gravityequationL
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ken(1973),Hewett(1976),GeraciandPrewo(1977),Pelzman(1977),Brada

andM6ndez(1985),andBergstrand(1985).HamiltonandWinters(1992),

however,showedthatsometradepreferencegroupsconstitutedbydevelop-

ingcountrieshadIesssigni丘cantcoefficientsfbrtheintra-uniontrade.

ConcerningAsia,Frankel,SteinandWei(1993)madeclearthattheEast

AsiaEconomicCaucus(EAEC)dummywashighlystatisticallysignificant

throughouttheanalyzedperiodof1965-1990.Frankel(1993)examinedthe

boundaryoftheAsianbloc,usingtheback-of≒the-envelopecalculationfor

l980,1985and1990.FrankelandWei(1995)showedthattheEAECdummy

andAPECdummywerebothhighlystatisticallysignificantfor1980,1985

and1990。

ThispaperintroducestwonewkindsofdummyvariablesintotheGrav-

ityModel,whichisconsideredappropriateinansweringthequestionsposed

herein.Onesuchdummyvariableisusedtoseizethenatureoftradeflows

ineachregion,andconsistsoffoursetsofregionaldummyvariables:

ASEAN(theAssociationofSouthEastAsianNations),theAPECf6rumin

1989,Asia,andAPECin1994.Anotherdummyvariableisusedtoascertain

theeffectofeachregion'seconomicintegration:tradecreationeffect,import

tradediversione」 断ect,andexporttradediversioneffect.

Chapter2explainstheequationofestimationusedinthispaper.The

back-of-the-envelopecalculationisperformed,alongwithestimationsofany

tradecreationandtradediversioneffectsoccurringineachregionfrom1960

tol990.Thecalculationsandestimationsareperformedforeachfiveyear

periodtherein.Chapter3discussestheempiricalresults,anddescribesthe

natureandtransitionofAsia-Pacifictradeduringthepost-WorldWarH

period.Chapter3alsoconsidersthe"idealness"oftheinitialmembershipof

theAPECforum.Chapter4presentsthemainimOliρationsofthispaper.



TheTransitionofPostwarAsia-PacificTrade:ASimp王eApplicationoftheGravityModeI ヱ43

2.TheGravityModelofBilateralTrade

Inthecontextofinternationaltrade,thebasicformulationofthegravity
'
equationisasfbllows:4)

(1)Xi」=σ0}㌃ α1}ア2謬3賜 α4Z)ゴ㌦

or,usingcommoniogarithms,

(2)logXij=logao+allogYi+a210gYi・+013109ハTi+a410gハ ひ+aslogDi+logeij

where

Theincome

Xij=theflowofgoodsfromcountryitocountryj

Yi,Yj=incomesofcountriesiandj

ノ〉≧,ハひ=・populationsofcountriesiandj

I)ij=thedistancebetweencountriesiandj5)

eij==thelognormallydistributederrorterm,whileE(logeij)=0.

andpopulationvariablesrepresentthetradingcountries'en一

dowments,whilethedistancevariablerepresentsresistancetotrade.

Nextthreekindsofdummyvariablesareintroducedto(2),soastocre一

ateaversionoftheGravityModelwhichwillprovidedataontradepatterns

4)Thebasicformulationofthegravityequationisaloglinearfunctionasshown

inthetext.ThoughSanso,CuairanandSanz(1993)showthattheIoglinear

formisnotstatisticallyacceptabletoexplaintradeflowsamongOrganization

forEc6nomicCooperationandDevelopment(OECD)countries,theyalsomen-

tionthatanacceptableformdependsonthecountries,yearsandestimation

methodsinvolved.Therefore,itisconsideredacceptableinthispapertopur-

suetheanalysisofAsia-Pacifictradeusingaloglinearfunction,ashasbeen

donebymanyotherresearches.

5)Theordinarygravitymodelusesdistanceasoneofindependentvariables.

GeraciandPrewo(1977),however,considereddistanceasadeterminantofthe

transportcost,andusedthistransportcost,insteadofdistance,asoneofinde-

pendentvariableintheirmodelwithdataoftrade且owsamongOECDcoun-

triesfor1970.
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incasesofeconomicintegration.Thesenewvariablesaretheadjacency

dummyvariable,thecommonlanguagedummyvariable,andrespectivere-

gionaldummyvariable,allofwhichareconsideredtoreflectanyeffectson

thevolumeoftrade.Theadjacencydummyandcommonlanguagedummy

compriseonevariableeach,whiletherearefburregionaldummyvariables.

ASEAN(lndonesia,Brunei,Malaysia,Philippines,Singapore,Thailandand

VietNam)is,althoughnotaninstitutionofeconomicintegration,themost

unitedandactivecooperativeassociationinAsia,givenitshighdegreeof

politicalandeconomiccooperation.BruneiandVietNamareomittedfrom

theanalysessinceBruneiwasnotindependentonamemberuntil1983,and

VietNamonlyjoinedASEANin1995.TheAPECforumwasoriginally

foundedbytheASEANcountries,Australia,Canada,Japan,Korea,New

ZealandandtheUnitedStatesin1989.Werepresentthesecountriesas

APEC89inthispaper.By1994,APECexpandedtoincludeChili,China,

且ongKong,PapuaNewGuinea,TaiwanandMexico.However,PapuaNew

Guineaisexcludedfromtheanalysessinceithadnotbecomeindependent

until1975.TheothermembercountriesofAPECin1994arerepresentedas

APEC94.However,sinceAPEC94countriesaregeographicallydispersed,

ASIAdummiesareusedtoseizethecharacteroftheAsiantradecom-

ponentamongASEAN,China,HongKong,Japan,KoreaandTaiwan.There-

fbreASEANistakentoconsistoffivecountries,APEC89,elevencountries,

ASIA,teneconomiesandAPEC94,sixteeneconomies.Suchdefinitionsfbr

theseregionaldummiesareappropriatefortheback-of-the-envelopecalcula-

tion.

Thus,thegravityequationusedinthispaperisasfollows:

(3)logXij =109α0十allOgYi十 σ2109巧+a310g〈li十 〇4109珊

十aSIOgDi十a610gztlij十 α7109五 ガ
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+a、1・{担紐 且帽+a,1・ 幽 謝 曜+a、 。1・幽 紐 且確

+alllog/12『EC89易+or12109ン4 .PEC89♂+a1310gン4PEC8gij3

+a、41・幽S鰐+a、51・ 幽S瑠+a、61・ 螂 瑠

ヱ45

+a、 、1・蝉PEC94易+a、21・9APE(刃43+a、31・9・4PE(刃43+1・9・i」

where Xij=thedollarvalueofcountryi'sexportstocountryj

Yi,巧=thenominalGDPofcountriesiandjinU.S.dollars6)

ハli,ハ1・=fthepopulationsofcountriesiandj

Dij=thegreatcircledistancebetweenthecapitalsofthetwocoun-

triesiandj

。4ij=adummyvariablereflectingadjacencyofthetwocountries

砺=adummyvariablereflectingcommonnessoftheof丘ciallan-

guagesincountriesiandj

.4SEAハ 楊,APEC89易,ASIAij1,APEC94∂=dummyvariablesreflect-

ingexportsfromanon-membercountryofAPEC94toamember

countryofASEAN,APEC89,ASIAandAPEC94,respectively

ASEAハ 瘍,APECSgij2,.4S五 》,、4PEC94♂ 「=dummyvariablesre且ect-

ingintra-ASEAN,intra-APEC89,intra-ASIAandintra-APEC94

trade,respectively

.45丑4ハ ず,.ん ρEC89が,ASIAij3,.4PEC943=dummyvariablesreflect-

ingexportsfromamembercountryoftheASEAN,APEC89,

ASIAandAPEC94,respectively,toanon-membercountryofthe

APEC94

eij=thelognormallydistributederrorterm,whereE(log6が)=0.

'lo9'referstocommonlogarithms
.

6)Linnemann(1966)showsthattheuseofrealGDPfiguresinsteadofnominal

GDPmakesonlylittledifferenceinreadingsforthecoefficientsofdetermina-

tion.
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Equation(3)isinfullform.Whenperformingtheback-of-the-envelopecalcu.

lationsreportedinthefollowingsection,estimatesofninedifferentequations

aremadeparyear,withdifferentcombinationsoftheregionaldummies,in

ordertofindtheregressionequationswithahighadjustedcoefficientofde一

terminant,andwhichregionaldummieshavehighstatisticalsignificance.

Amongthedummyvariablesof(3),ASEAハ 場,APECSgijl,、4SIAijland

.4PECg4ijlreflecttradediversionintermsofeachregion'simportsfromnon-

APEC94countries.Ifthesignsofthesecoef丘cientsarenegativeandstatisti一

callysignificant,thentheseareasareswitchingtheirimportpurchasesfrom

non-APEC94memberstomembercountriesofASEAN,APEC89,ASIAand

APEC94,respectively.Thiseffectistermed"importtradediversion".7)8)

ノ4SEンINi72,APE(潟93,ASIAij2and/IPEC94ij2reflectnetintra-region"trade

creation".While.4SEユ4ハ ず,。4PEC89が,ASIAij3and.4PEC94ij3refiecttradedi-

versionwithrespecttoeachregion'sexportstonon-APEC94countries.If

thesignsofthesecoefficientsarenegativeandstatisticallysigni且cant,then

theseareasareswitching・theirexportsfromnon-APEC94memberstomem一

bercountriesofASEAN,APEC89,ASIAandAPEC94,

ca11ed"exporttradediversion".9)10)

respectively.Thisis

7)Notethatthesedummyvariablesarenotthosewhichshowtheeffectoftrade

diversionfromnon-membercountriesofparticulareconomicintegrationto

membercountriesofthesameeconomicintegration.Suchadefinitionwould

weakenthesubstanceoftheback-of-the-envelopecalculationsofthispaper,

since,basedonthisdefinition,thesetoftradeflowscomingunder.4SEAハ 暢

isnotasubsetofthatfor.4PECSgijl,andthesetoftrade且owscoming

under/1PEC89易isnotthesubsetofthatforAPE()94易.Therefore,theabove-

mentioneddefinitionof"importtradediversion"isusedtoavoidthisproblem

concerningsubjects.

8)Frankel(1993)andFrankelandWei(1995)usesimilardummyvariablesto

thoseofthispapertoseeanytradediversioneffectsoccurringinEastAsian

countriesandEurope.Neitherpaperdividedthetradediversioneffectsmea-

suredinto"importtradediversion"and"exporttradediversion",andtheyears

analyzedare1980,1985andユ9900nly.
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Whathastobenotedhereisthat,amongthesedummyvariables,the

setforAPEC89andthatofASIAcannotbeintroducedintoequation(3)

simultaneously.SinceAPEC89areaisnotasubsetofASIAandviceversa,

thereneedtobetwoback-of-the-envelopedummyvariableIines:(1)ASEAN-

APEC89-APEC94and(2)ASEAN-ASIA-APEC94.

Intheregressionequation(3),signsofthefbllowingexplanatoryvariab-

lesareexpectedthus.Firstly,YiandYjshouldhavepositivecoef丘cientsbe-

causeGDPhasapositivecorrelationwithexportsupplyandimportdemand.

Secondly,ハliandNioughttohavenegativecoefHcientssinceaIargepopula-

tionmeansalargerdomesticmarket,morediversifiedproductionandless

dependenceoninternationalspecialization.11)Thirdly,Z)ijisexpectedto

haveanegativecoefficientbecausegreaterdistanceincreasestransport

costs,transporttimeandthelikelihoodofcommunicationfailures.Finally,

AijandL〃arebothexpectedtohavepositivecoefiicientsbecausethesefac-

torsreducetradecosts,increaseopportunitiestohavecontactswithfbre-

ignersandfacilitatecommunicationwithothercountries.

9)Thesedummiesaresodefinedinthispapersoastoavoidthesubsetproblem.

Seethefootnote7.

10)Bikker(1992)suggeststhattradeliberalizationamongEECeconomieshas

effectsontradeflowsamongnon-EECcountriesaswellasintra-EECtrade

flows(tradecreation)andinter-EECtradeflows(tradediversion),usingthe
"E

xtendedGravityModel".Hisattempttoshowtheextentoftheseeffectsis,

however,notsosuccessful.Thusitisassumedherethattradeliberalization

withinaneconomicregionhasnoorslighteffectontradeflowsamongnon-

membercountries.

11)Inalmostallthepapersconcerningthegravitymodel,ハriandN7'areassumed

tohavenegativecoef丘cients.BradaandM6dez(1985),however,expectedハ ひto

haveapositivecoefficientforthereasonthatalargerpopulationintheim-

portingcountryenablesimportstobettercompetewithdomesticgoodsand

compensatesexportersforthecostofforeignsalesactivities.Theireco-

nometricanalysisindeedshowsthatハG・hasapositiveandstatisticallysignifi-

cantcoefficient.



148 商 学 討 究 第48巻 第1号

3.EmpiricalResults

Theregressionequation(3)isestimatedusingacross-sectionofaggre-

gatebilateraltradeflowsamong80economiesandregionsinprinciple(see

Appendix1)f6reveryfiveyearsfrom1960to1990.Themodelcovers88%

oftotalworldtradein1960and94%inl990.Alldummyvariablesaregiven

avalueoflinlogarithms(or10inanti-logarithms)forthetradeflowswhich

correspondtoeachcondition,andavalueofOinlogarithms(orlinanti-

logarithms)forothertrade且ows.Thismeansthatifthecoefficientofadum-

myvariableforaparticularyearisO.2,thenthisfactorhastheeffectof

pushingupthevolumeoftradeby58,5%(100'2,■1.585).

TheOLS(ordinaryleastsquares)regressionisperformedforseveral

combinationsofregionaldummiesappearingin(3).Ninedifferentequations

havebeenestimatedperyear.Tablelpresentsregressionresultsinthe

caseoftheyear1990.Amongnineequations,equations1-5comprisethe

ASEAN-APEC89-APEC94back-of-the-envelopedummyvariableslineand

equations1,4,and6-9comprisetheASEAN-ASIA-APEC94back-of-the-

envelopeline.Comparingthesetwoback-of-the-envelopelines,itisevident

thattheASEAN-ASIA-APEC941inehasahigheradjustedcoe」 田cientofde-

terminationandhasmanystatisticallysigni且cantdummyvariables.Equa-

tion8hasthehighestadjustedcoef丘cientofdeterminationinthiscase,and

thisresultsisthesamefortheentireperiodanalyzed.TheASEAN-APEC89-

APEC94back-of-the-envelopedummyvariableslineis,ontheotherhand,

statisticallyinferiortotheASEAN-ASIA-APEC941ine,andsomedummy

variablesforAPEC89arelessstatisticallysignificantcomparedwiththose

forASIAintheASEAN-ASIA-APEC94ユine.Thisresultisalsothesamefor

theentireperiodanalyzed.FromthisitisinferredthatAPEC89countries

areactuallynotsuitableastheidealmembershipforsuchanorganization
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TablelEmpiricalResultsofRegressbnEquations=1990

EquationNo. 1 2 3 4 5 6 7 8 9

Constant
一4 .195**

(0.148)

一3 .718**

(0.159)

一4 .092林

(0.167)

一3 .185*準

(0.161)

一3 .539**

(0.169)

一4
.036**

(0.147)

一4 .066**

(0,148)

一3 .638**

(0.167)

一3 .610**

(0.165)

9鋒

露・

器

9

ぎ号

需

a

窪芝

壁.暮

奮

巧
0.990**

(0.016)

0.944宰*

(0.016)

0,978綿

(0.017)

0.925紳

(0.016)

0.960*零

(0,017)

0.980牌

(0.016)

0.977宰*

(0.016)

0.960**
(0.016)

0.963**
(0.016)

巧
0.817**

(0.016)

0.775宰*

(0.016)

0.809**

(0.017)

0.760**

(0.015)

0.789**
(0.016)

0.810**

(0.015)

0,819**
(0.015)

0.796**
(0.016)

0.788**
(0.015)

助 ・

一〇.243**

(0.018)

一〇.224**

(0.018)

一〇。244**

(0.018)

一〇.244**

(0.017)

一〇。266**

(0.018)

一〇 .275**

(0.018)

一〇 .275**

(0.018)

一〇.276**

(0.017)

一〇 .276**

(0.017)

瑠
一〇.128**

(0.018)

一〇.110**

(0.018)

一〇 .129**

(0.018)

一〇.121**

(0。018)

一〇
.135**

(0,018)

一〇
.141籾

(0。018)

一〇
.142**

(0,018)

一〇
.141**

(0.018)

一〇
.140串*

(0.018)

1)〃

一〇
.702**

(0.027)

一〇
.727**

(0.028)

一〇
.704林

(0.028)

一〇
.834**

(0.029)

一〇
.810**

(0.030)

一〇
.720**

(0.027)

一〇
.719**

(0.027)

一〇
.787*串

(0.030)

一〇
.789**

(0.030)

・4〃
0.249**
(0.050)

0.253**
(0.050)

0.256**
(0.050)

0。232**

(Q.049)

0.234**
(0.048)

0.273零*

(0.049)

0.274**
(0.049)

0.245**
(0.048)

0.243**
(0.048)

砺
0.297**
(0.028)

0.239宰*

(0。028)

0.267**
(0.028)

0.198**
(0.027)

0.222串*

(0.028)

0.295**
(0.027)

0.295**
(0.027)

0.261**
(0.028)

0.261**
(0.028)

乃伽 場
0.217**
(0.042)

0.291**
(0.054)

0.270**
(0.052)

0.195**
(0.053)

0.180**
(0.053)

孟伽 確
0.986**
(0.133)

0.278#

(0.146)

0,174
(0.142)

0,033
(0.146)

0,001
(0.143)

遵s囲確
0.227**
(0.040)

0.276**
(0.051)

0.252**
(0,050)

一〇.065

(0.050)

一〇.075

(0.050)

遵Pεc89易
0.067*
(0.030)

一〇
.071#

(0.038)

一〇
.072

(0。051)

APEC893 0.788"*
(0.058)

0.711**
(0.064)

0,110
(0.079)

A班c893
0.086**
(0.029)

一〇.047

(0.037)

一〇.232**

(0.048)

A謝 ∂
0.169寧*

(0.030)

0.076#

(0,039)

0.126**
(0.049)

0.207*零

(0.043)

AS酵
1.002宰*

(0.063)

0.994*ホ

(0.071)

0.374**
(0.084)

0.372**
(0.079>

五謝 が
0.315**
(0.028)

0.347**
(0.037)

0.432**

(0。046)

0.399**
(0.041)

A班c94易
0.161**
(0.027)

0.116**
(0.041)

0,004
(0.038)

0,010
(0.038)

孟昭(刃4♂
0.811**
(0.040)

0.724**
(0.053)

0.643**

(0.051)

0.646宰*

(0.051)

君PE(刃43
0.233**
(0.026)

0.305*累

(0.039)

0,037
(0.037)

0,040
(0.037)

adi.R2 0,660 0,666 0,670 0,682 0,686 0,679 0,680 0,692 0,691

S.E, 0,587 0,582 0,578 0,568 0,564 0,570 0,570 0,559 0,559

Notes:(1)

(2)

(3)

(4)

Numberofobservations:4421

Standarderrorsareinparentheses
**denotessignificantat1%level(2 -tailedtest:It≧2 .576)
*denotessign置icantat5%level(2 -tailedtest:lt≧1 .96》#

denotessign廷icantatlO%level(2-tailedtest:lt≧1.645)

Allvariablesareincommonlogarithms
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giventhealreadyexistingintimateextentoftheirtraderelations.Inother

words,APEChashadanendogenousincentivetoexpandandincludeother

Asiancountriesinitsmembershipssinceits1989inception,inordertohave

agreateref〔ectonmoresubstantialtrade且ows.

Nowbeginsamorecarefullookintothecoef丘cientsofvariablesinthe

ASEAN-ASIA-APEC94back・of-the-envelope,statisticallypreferablevariables

line.Table2presentsthesummaryofregressionresUltsofequation8from

l960to1990.Adlustedcoef丘cientsofdeterminationarebecominghigheras

timegoesby.Thereasonforthismaybe,notthatworldtradeistendingto

convergeuponthetheoreticallyexpectedvalue,butthattherangecovered

byeachexplainingvariableexpandsannually.

ItisobviousthatcoefficientsforYi,1つ,Ni,ハ ひ,Z)ガ,!1ガandLがallhave

thesamesignsasexpected,andallarehighlystatisticallysigni且cant.What

shouldbenotedisthetrendinthe且guresreadingascoef丘cientsforYi,Yj,

ハli,andハ ひ.Beforel970,thecoefi且cientsfor】riand】 今areincreasingand

thoseforNiandN7・aredecreasing.Thisphenomenonseemstobetheresult

ofexpandingvolumesoftradecausedbyworld-widetradeliberalization,

especiallythroughactivityduetotheGeneralAgreementonTariffsand

Trade(GATT).After1970,however,thechangesinthevalueforthesecoef-

ficientsbecomesthereverse.Thereasonfbrthistrendmaybethetwooil

crisesofthel970sandthesubsequentinternationalrecession.Duringthis

period,worldtradewassluggish,glventhestagnationoftheworldeconomy.

CoefficientreadingsforD〃,ontheotherhand,exhibitadownwardtrend

throughouttheanalyzedperiod.Whilethereasonf6rthisphenomenonisnot

clear,suchstatisticsaresurelyindicativeofthetrendtowardsrecentecono-

miC"regiOnaliSm".

Concerningthedummyvariables.45E」4曜,.4S乙44and.4PEC94♂@

=1
,2,3),thesignificanceoftheestimatesoftheircoefficientsturnsoutto
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Table2 EmpiricalResultsofRegressbnEquatlon8: 1960-1990

Year 1960 1965 1970 1975 1980 1985 1990

Constant

一4
.092**

(0。215)

一4
.278ホ*

(0.199)

一6
.145**

(0.227)

一4
.871**

(0.201)

一5
.000**

(0.202)

一4
.821

(0.202)

一3
.638**

(0.167)

9
①

曲露
・

霧

9

ぎ
9

冨

&

舞

詳轟
・

幕
の

巧・
0.979**
(0.030)

0.974**

(0,026)

1.327**

(0.028)

1.188**

(0。022)

1.196**
(0.022)

1.167**

(0.022)

0,960**
(0.016)

巧
0.775**
(0.030)

0.858**
(0.026)

1.122**

(0.028)

0.867**

(0.023)

0.871**
(0.022)

0,876**
(0.021)

0.796**
(0.016)

ハ弓・

一〇
.380**

(0.031)

一〇
.341索 零

(0.028)

一〇 .505**

(0.030)

一〇
,429**

(0.024)

一〇
.400**

(0.023)

一〇
.394**

(0.022)

一〇
.276**

(0.017)

罵
一〇

.224**

(0.032)

一〇
.259**

(0.028)

一〇
.389**

(0.030)

一〇
.155**

(0.024)

一〇
.123**

(0.023)

一〇
.130**

(0.023)

一〇
.141**

(0.018)

D〃
一〇.347**

(0.037)

一〇.428**

(0.034)

一〇 .614**

(0.040)

一〇,678牌

(0.035)

一〇.738零*

(0.034)

一〇 .753**

(0。034)

一〇 .787**

(0.030)

・4ガ
0.257**
(0.056)

0.271**

(0.053)

0.188**
(0.065)

0.204**
(0.057)

0.168**
(0.056)

0.265**
(0.056)

0.245**
(0.048)

五ガ
0.246**
(0.036)

0.313**
(0.034)

0.376**
(0.038)

0.335**

(0.033)

0.235**
(0.032)

0.179**
(0,032)

0.261*零

(0.028)

孟S崩 帽
一〇.114

(0.082)

0,042
(0.078)

0,002
(0.077)

0,041

(0。066)

0,095
(0.066)

一〇.035

(0.064)

0.180**
(0.053)

ASE4確
0,176
(0.169)

一〇
.428*

(0.208)

一〇
.095

(0.206)

一〇
.032

(0.174)

0,141

(0,174)

0,042

(0。172)

0,001
(0.143)

孟SE脳 夕
0.160*
(0.079)

0,011
(0.077)

0,113
(0.082)

一〇
.104

(0.064)

一〇
.078

(0.062)

一〇
.172**

(0.058)

一〇
.075

(Q。050)

且s鰐
0.321**
(0.072)

0.152*
(0.063)

0.341**
(0.070)

0.187**
(0.060)

0.119#

(0.061)

0.194**
(0.059)

0.126**
(0.049)

君s鰐
0.683**
(0.110)

0.753**
(0.110)

0.863**
(0.128)

0.720**
(0.103)

0.475**
(0.104)

0.488**
(0.101)

0.374**
(0.084)

五s鰐
0。357**

(0.071)

0.365**
(0.063)

0,459**
(0.068)

0.480**
(0.059)

0.431**
(0.057)

0.419**
(0.055)

0.432**
(0.046)

五PE(刃4暴
一〇 .235**

(0.050)

一〇.203**

(0.046)

一〇.278**

(0.052)

一〇 .136**

(0.045)

一〇 .135**

(0.045)

一〇。160**

(0.045)

0,004
(0.038)

五PE(94♂
0,065
(0.067)

0,075
(0.063)

0.235**
(0.076)

0.316**
(0.060)

0.455**
(0.062)

0.448**
(0.061)

0.643**
(0.051)

APE(刃4が
一〇

.239**

(0.050)

一〇
.199**

(0.046)

一〇
.222**

(0.054)

一〇
.104*

(0,044)

一〇.071

(0.044)

一〇
.082#

(0,044)

一〇.037

(0.037)

# observations 0,480 0,533 0,596 0,615 0,630 0,641 0,692

adi.R2 0,617 0,597 0,756 0,666 0,664 0,656 0,559

S.E. 2999 3383 4313 4488 4508 4497 4421

Notes (1)Standarderrorsareinparentheses

(2)**denotessigni丘cantat1%level(2-tailedtest:
*denotessignificantat5%level(2 -tailedtest:

#denotessigni且cantat10%leve1(2 -tailedtest:

(3)Allvariablesareincommonlogarithms

Itl≧2.576)

lt【 ≧1.96)

ltl≧1.645)

varywiththeyearanalyzed.Thecoefficientsforthesedummyvariables

maybeinterpretedasreflectingtheextentoftradecreationandtradedi一
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versionoccurringineachregionalinstitution.Note,however,thatincreases

anddecreasesinvaluesf6rcoef丘cientsref玉ectingtradecreationandtrade

diversiondif£erfromincreasesanddecreasesoftotalamountoftradecrea-

tionandtradediversion,sincethedegreeoftradecreationandtradediver-

sionoccurringdependsonthevolumeoftradeintheregion.

Equation8hasthreedummyvariablesconcerningASEANwhichare

notparticularlyhighlystatisticallysigni丘cant,whiledummyvariablesfor

ASIAandAPEC94arehighlystatisticallysignificant.Thisshowsthatthe

volumeoftradeamongASEANcountriesoccursatasimilarleveltothatof

intra-ASIAtrade.Inotherwords,intra-ASEANtradehasnotbeenoutstand-

ingcomparedwithintra-ASIAtrade.ItcouldbesaidthatASEANhashad

noef〔ectofitsowninboostingtradeamongitsmembercountries.Thisna-

turereflectsthefactthattheintra-ASEANratiooftradeineachASEAN

COUntrieSiSlOW.

Observingthechangeinvaluesf6reachcoef丘cientforASIAij4and

、4PEO944dummyvariablesfrom1960tol990,thefollowingpointsareofin-

terest.Firstly,thecoefficientsfor/1、S五43and.4PEC94ij2areallpositive

throughouttheanalyzingPeriodandthevalueofthecoef且cientforASIAij2

decreasesafter1970,whilethatofAPEC94ij?continuestoincreaseandbe-

comesstatisticallysign雌cant.Thismeansthatthevolumeoftradeoccur-

ringamongASIAcountrieshadbeenataveryhighlevelduringthe1960s,

comparedwiththegenerallevelofworldtrade.This"Asiantradeexpand-

ingarea"hasbeenexpandingitsnetworktoincludeotherAPEC94coun-

tries,becomingstrongeryearafteryear.

Secondly,regardingASIA,almostallcoef丘cientsfor.4S五4ガandASIAij3

arepρsitiveandstatisticallysignificant.Thisreflectsthefactthatthe

volumeoftradebetweenASIAcountriesandnon-membercountriesof

APEC94hasbeenmorethantheaveragevolumeoftradebetweenanytwo
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countriesintheworld.Thirdly,asfbrAPEC94,almostallcoefiicientsfbr

/IPEC94ijlandAPEC94ij3arenegativeandhighlystatisticallysigni且cant.

ThismeansthattheAPEC94countriesdonottradewithnon-membercoun-

triesasbrisklyasindicatedbytheworldtradestandard.Thevaluesofcoef-

ficientsfor.4PEC94ijland、4PEC94が,however,increasedthroughoutthe

analyzingperiodandbecamepositive,althoughnotstatisticallysignificant,in

1990.ThisindicatesthatAPEC94'stradediversioneffecthasbeenweaken-

ingeachyear.ThesethreeobservationsshowthatAPECpromotesinter-as

wellasintra-APECtrade,andalsosubstantial"openregionalism",oneobjec-

tiveofAPEC.Inotherwords,APECcanmaintainsuchapolicyof"openre-

gionalism",thankstothesecharacteristicsofandthetrallsitionoccurringin

Asia-Pacifictrade.

4.ConcludingRemarks

Thisshortpaperhasexaminedthenatureofthetransitionofpostwar

Asia-PacifictradeusingtheGravityModel.Th6resultinganalysisleadsto

thefbllowingconclusionsaboutthisnatureofAsia-Pacifictrade.Firstly,the

volumeoftradeamongAsiancountriesexistedatahigherlevelthanthat

occurringamongcountriesinthegeneralnetworkofinternationaltradedur-

ingthe1960s,andthis"Asiantradeexpandingarea"hasbeenexpanding

frommerelyAsiancountriestoincl血deothercountriesbelongingtoAPEC

in1994,thusstrengtheningeachyear.Secondly,thevolumeoftradebe-

tweenAsiancountriesandnon-membercountriesofAPEC(1994)hasbeen

morethantheaveragevolumeoftradebetweenanytwocountriesinthe

world,whilethatbetweenAPEC(1994)andnon-membercountrieshasbeen

increasing.TheseresultsprovethatAPECpromotesinter-aswellasintra-

APECtrade,andalsosubstantial"openregionalism",amalorobjectiveof
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APEC.Thirdly,ASEANhashadnoeffectofitsownonpromotingtrade

amongitsmembercountries.Andfourthly,APEChashadanendogenous

incentivetoexpanditsmembershiptoincludemoreAsianeconomies,since

itsinaugurationin1989,inordertohaveagreatereffectonagreater

quantityoftradeflows.ThisisbecausetheoriginalAPEC(1989)membership

isinfactnottheidealgroupofeconomiestobenefitfromestablishingsucha

fbrum,givenalreadyexistingintimateextentoftheirtraderelations.

ApPendix1.Llstofcountrjesusedinthegravityequation

Europe(25):Austria,Belgium-Luxembourg,Bulgaria,Czechoslovakia,De-

nmark,Finland,France,Germany(1990-),EastGermany(-1989),West

Germany(-1989),Greece,Hungary,Iceland,Ireland,Italy,Netherlands,

Norway,Poland,Portugal,Romania,Spain,Sweden,Switzerland,the

UnitedKingdom,theU.S.S.R.(-1990),Yugoslavia,SFR

Americas(19):Argentina,Bolivia,Brazi1,Canada,Chile,Colombia,Costa

Rica,Cuba,DominicanRepublic,Ecuador,Jamaica,Mexico,Pa耳ama,

Paraguay,Peru,TrinidadandTobago,theUnitedStates,Uruguay,

Venezuela

Asia(20):People'sRepublicofChina,ChinaTaiwan,且ongKong,India,In-

donesia,Iran,Iraq(-1990),Israe1,Japan,RepublicofKorea,Kuwait,

Malaysia(-1963,1966-),Malaysia-Singapore(ユ964,1965),Mongolia,

Pakistan,Philippines,SaudiArabia,Singapore(-1963,1966-),SriLanka,

Thailand,Turkey

Africa(14):Algeria,Cameroon,Coted'lvoire,Egypt,Ethiopia,Ghana,Kenya,

Liberia,SouthAfrica,Sudan,Tunisia,Libya,Morocco,Nigeria

Oceania(2):Australia,NewZealand

Note:(-19**)(19**一),etc.showtheperiodwheretradeflowsofthatcountry
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areconsideredinourestimation.Countrieswithoutthismarkarecon-

sideredthroughoutouranalyzingPeriod.

Appendix2.Datasourcesandadjustments

Volumeoftrade:InternationalMonetaryFund,DirectionofTradeSta-

tistics;CouncilfbrEconomicPlanningandDevelopment,RepublicofChina

(Taiwan),Statistical1)ataBook;InstituteofDevelopingEconomies(1987),

TradeStatistics6ゾChi〃a1970-1985一 乙ltiligatio〃a〃 ご!Al～φraisal-(inJapanese).

GDP:UnitedNations,Statistical}「eaノ ゐooん.Themethodofestimationfor

theGDPofCMEAcountriesisasfollows.1)FindthevalueofNetMaterial

Product(NMP)innationalcurrencyunitsfromtheUNStatisticalYearbook.

2)CalculateGDPinnationalcurrencyunitsbasedonthefbrmula:GDP=

NMP×(Totalemployment)/(Totalemployment-Personsemployedbyser-

viceindustries).3)Multiplytheoutcomeof2)bythenon-commercialex-

changeratereportedintheUNStatisticalYearbook.Incaseswherethe

non-commercialexchangerateisnotreported,usethebasicexchangerate.

ItshouldbenotedthattheexchangeratesofCMEAcountriesarerelatively

oマer-estimated,soGDPfiguresforCMEAcountriesestimatedbythis

methodarealsolikelytobeover-estimated.4)ForGDPorNMPfiguresof

particularcountrieswhicharenotavailableforcertainyearsintheUNSta-

tisticalYearbook,estimatesarecalculatedusingthetrendofGDPorNMP

growthforthesameregionorasimilarcountry.

Population:UnitedNations,De〃zographicYearbook.

Greatcircledistance:G.L.FitzpatrickandM.J.Modlin(1986),1)irect一 幽

LineDista〃ces,1窺 θグnationalEdition,TheScarecrowPress.
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