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ＬIntroduction 

Inrecentyears,thenotionofincreasingreturnshasplayedanimportantrolein 

thestudyofeconomicgrowthRomer（1986)ａｎｄＬｕｃａｓ（1988)emphasizedtheroleof 

increasingreturnsasanaggregateproductionfnnction・Ｉｎｔｈｅｉｒ“ｎｅｗ”growth
models,leconomiesreachdiffbrentsteady-statesbecauseofdifYbrencesininitial 

endowmentsorintheaccumulationoftangibleand/OrintangiblecapitaLThiskey 

resultdifYbrsfromSolｏｗ，sneo-classicalgrowthmodelinthat,accordingtothelatter， 

economiesconvergeinonesteadystateregardlessofinitialendowments・

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,thepositivecorrelationbetweentheopennessofinternational 

tradeａｎｄｔｈｅｒａｔｅｏｆｇｒｏｗｔｈｈａｓｂｅｅｎｓｔｒｅｓsedbymanyauthors，ｓｕｃｈａｓＥｄｗａｒｄｓ 

(1989)，andSengupta（1993)．Opennesstointernationaltrade，fbrwhichinthe 

volumeofinternatiｏｎａｌｔｒａｄｅｃａｎｂｅａｐｒｏｘｙ，isexpectedtocausenon-decreasing 
returnsInthisvein,theRomer-Lucasresulthasbeenusedtoexplain,ｉｎpart,the 

internationaldivergenceinthｅｒａｔｅｓｏｆｅｃｏｎｏｍｉｃｇｒｏｗｔｈ・Anotherimplicationofthe

"new”growthmodelsisthattherapidexpaｎｓｉｏｎｏｆａｎｅｃｏｎｏｍｙｉｓｄｕｅｔｏｒｅｌａｔｉｖely 
largeincreasesinintangiblecapitaLThisphenomenonwasobserveｄｉｎｔｈｅＮＩＣｓａｎｄ 

ｉｎＪａｐａｎ、Furthermore，ｔｈｅｅｘｐａｎｓｉｏｎｏｆｔｈｅｓｅｅｃｏｎｏｍｉｅｓｈａsbeenstrongly
influencedbyanotableincreaseintheexportsofmanufncturedproducts，ａｎｄthe 

expansionoftradehascontributetotheacquisitionofintangiblecapitalthrough 
learning-by-doin9.2 

Thekeyconclusionofthe“new''９rowththeolyhasbeenwellstudied,(particularly 
thetypeofmodelproposedbyRomer);however,theempiIicalstudiesfbrthetheorｙ 
ａｒｅｓｏｆＨｒinconclusive，Ｆｏｒexample，Barro（1990）studiedthecorrelationbetween 

inｉｔｉａｌｅｎｄｏｗｍｅｎｔｓａｎｄｔｈｅｒａｔｅｓｏｆｇｒowthusingcrosssectiondatadrawnｆｒｏｍ 

IToavoidconfUsion,theteIm“new，，ｇｍｗｔｈｍ〔)delwillbeusedtoindicatetheRomer-Lucasmodels．

辺Krugman（1989）developedamodelinwhichaneconomyincreasesitsintangiblecapitalbyimposing
traderestriction･InhismcdeLbecauseoftherestrictions1theeconomycanacquireexperiencein 
producingcertainProducts，ｓｕｃｈａｓｍａｎｕｆｂｌｃｔｕｒｉｎｇｐｒｏｄｕｃｔｓ，therebyendogenizingthecomparative 
advantageinsuchproducts． 
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SummersandHeston（1988).Hisstudydiscoveredthatthegrowthrateofoutputper 

capitacorrelatespositivelywiththeinitiallevelofendowments,andthatissupports 

theassumptionofincreasingRTSHowever,ｔｈｅｓｔｕｄｙｄｏｎｅｂｙＭａｎｋｉｗ,Ｒｏｍｅｒａｎｄ 

Ｗｅｉｌ（1992）usedthesamesourcesofcrosssectiondataasBarroandtheyargued 

thatSolow，sneo-classicalgrowthmodelwithaugmentedcapitalandlabor,isquite 

satismctoryfbrexplainingtheinternationalvariationofthestandardoflivingA 

commonfbaturｅｏｆｔｈｅｓｅｅｍｐｉｒｉｃａｌｓｔｕｄｉｅｓｉｓｔｈａｔｔｈｅｙａｓｓｕｍｅｔｈａｔａｌｌｏｆｔｈｅ 

ｃｏｕｎｔｒｉｅｓｉｎｔｈｅｉｒsampleshavereachedthesteady-stateandthattheireconomiesdo 

notfHceanycostinadjustingtosuchstates・Theseassumptionsallowthemto

examinethecross-sectionalregressions， 

Inaddition，ａｓKrugman（1990）demonstrated,thepathofeconomicexpansion 

maybｅｉｎｆｌｕｅｎｃｅｄｂｙｔｈｅｂｅｈａｖｉｏｒｏｆｔｈｅｅｃｏｎｏｍｉｃａｇｅｎｔｓｉｎｒｅｇａｒｄｔｏｔｈｅｆＵtureor 

thepast・Particularly,whentheproductionprocessissuhjecttoadjustmentcosts，

theagent，sbehavior（consequentlythesteady-state）isstronglyinnuencedbythe 

structureoftheExpectationfbrmation・Ｉｎｔｈｉｓｖｅｉｎ，thecrosssectionalstudiesin

whicｈｅａｃｈｅｃｏｎｏｍｙｉｓａｓｓｕｍｅｄｔｏｒｅａｃｈａｕniquesteady-statemayhaveignorethat 

thesteadystateundertheexaminationcouldbeconditionalontheoutlookofthe 

agentineacheconomy、

Thispaperattemptstoevaluatethereturnstoscalepropertyoftheaggregate 

productionfUnction，andseekstouncoverthesource(s）ｏｆｔｈｅ“non-decreasing” 

propertyofinputs・Tothisend,ｔｈｅｍodelofadjustmentcostisemployed,explicitly

allowingthedynamicfbatureofthegrowthprocess・Apartialequilibriumframework

isemplOyedinwhichoutputisdeterminedsolelybytheproducer､Thefinalgoodis 

producedusingtwoinputs,laborandcapitaLThemodelproposeｄｂｙＫｅｎｎａｎ（1979） 

isutilizedtoestimatetheparametersoftheproductionfUnction，ｔｈｅspeedof 

adjustmentcoefflcients，andtherelativeimportanceoftheinefTiciencyand 

adjustmentcosts・Thedecisionmakingprocessissuhjecttodisturbancessuchas

difYIcultiesinimplementingplannedtargets・consequently，asidefiPominputcost，

theproducerfncestwotypesofcosts,(i)aninefficiencycostand(ii)anadjustment 

cost、TheinefTiciencycostre化ｒｓｔｏｔｈｅａｄｄｉｔｉｏｎａｌｃｏｓｔｉｎｃｕｒｒｅｄａsaresultof

deviatingfromthetargeteffIciencylevelofinputusage・Theadjustmentcostrefbrs

tocostsofmovingtowardtheoptimalinputcombinationsTosimplifythederivation 

ofestimableequations，ｎｏｓｕｂｓｔｉｔｕｔｉｏｎｅｆＹｂｃｔｂｅｔｗｅｅｎｉｎｐｕｔｓｉｓａｓｓｕｍｅｄｉｎ 

ａｄｊｕｓｔｍｅｎｔａｎｄｄｉs-equilibriumcosts・Theestimationprocessinvolvestwosteps

First,thespeed-ofLadjustmentcoefficientsareestimatedtoprovideaframeworkfbr 

analyzingthestabilityofthesystemToincorporatetheviewofproducersinthe 

decisionmaking，ｔｈｅｆＩｒｓｔｓｔｅｐｃｏｕｌｄｂｅｓｐｅｃｉｆｉｅｄａｓｅｉｔｈｅｒ６ｑｃﾙuﾉq7d-/ｏｏＡｍｇｏｒ 

/b7zuaFd-Jooﾙ、9.Usingtheestimatedspeedofadiustmentparametersfromthefirst

step,secondstepequationsareestimatedThendeepparametersarecomputedfrom 
theestimatedparametersofthesecondequationtocharacteriｚｅｔｈｅｏｐｔｉｍａｌｇｒｏｗｔｈ 

ｐａｔｈａｎｄｔｏｅｓｔimatetheunderlyingproductionfimction・Timeseriesdatafrom

Japanspanningtheyearsl965andl990areused・

FourdiffbrentspecifYcationsoftheproductionfnnctionareusedand，ｆｂｒｅａｃｈ 
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speciflcation，thereisacorrespondingadjustmentrulefbreachinput､The 

specificationsdifYbrinthechoiceofoutputvariable，ｔｈａｔｉｓＧＮＰｏｒＧＤＰ;ａｎｄｉｎｔｈｅ 

ｉｎｃｌｕｓｉｏｎｏｒｅｘｃｌｕｓｉｏｎｏｆexternalefYbcts・ＴｈｅｅｘｔｅｒｎａｌｅｆＹｂｃｔｓａｒｅｃａｐｔｕｒｅｄｂy

exportsJB 

ForallspecifIcatioｎs，ｔｈｅＨｒｓｔｓｔｅｐｉｓｅｓｔｉｍａｔｅｄｂｙＯＬＳＴｈｅｓｅｃｏｎｄｓｔｅｐｉｓ 

ｅｓｔｉｍａｔｅｄｂｙＯＬＳａｎｄＳＵＲ・Sixkeyresultsareobtainedfbrmtheestimations．（１）

ThemodelwithoutexternalefYbctsexhibitsunreasonablyhighreturnｓｔｏｓｃａｌｅ.（２） 

Theestimatedcharacteristicrootsunderfbrward-lookingagentshowthatthesystem 

isclearlystable;whiletheestimatedcharacteristicrootsshowthatthesystemcould 

beexplosiveunderbackwardspecification.(3)Thesigniflcanceandsignsofthelabor 

coefIicient,capitalcoefYicientandcoefllcientsofexternalefYbctsarethesameunder 

thebothbehavioralassumptions.(4)Qualitatively,ｔｈesignandsignifIcanceofthe 

inputａｎｄｅｘｔｅｒｎａｌｃｏｅｆＴｉｃｉｅｎｔｓａｒｅｉｄｅｎtica］ｕｎｄｅｒｂｏｔｈｅｓｔｉｍａｔｉｏｎｍｅｔｈｏｄｓ， 

However,theapplicationofSURfbrthefbrwardlookingmodelreducedthescaleof 

theelasticityofcapitalinputs．（５）LaboristhemoresignifIcantinputinthatthe 

outputelasticityoflaboｒｉｓｇｒｅａｔｅｒｔｈａｎｔｈａｔｏｆｃａｐｉｔａｌｉｎａbsolutevalue，ａｎｄ（６） 

ExternalefYbctsareprobablytransmittedbylaborinputsratherthanthecapital 

inputs． 

ｎ.ＴｈｅＭｏｄｅｌ 

Ｗｅｆｂｃｕｓｏｎｔｈｅｂｅｈａｖｉｏｒｏｆｔｈｅｐｒｏｄｕcers，ａｎｄａｓｓｕｍｅｔｈａｔｔｈｅｓｌｏｗｐｒｏｃｅｓｓｏｆ 

ｇｒｏｗthisduetoadjustmentcostsassociatedwithshiftingofinputlevels,Even 

thoughthemodelsofgrowthanaｌｙｚｅｔｈｅｐａｔｈｏｆａｎｅｃｏｎｏｍｙｉｎｇｅｎｅｒａlequilibrium 

models，ｉｔｉｓｐｏｓｓｉｂｌｅｔｏｂｒｅａｋｔｈｅｐｒｏｂｌｅｍｉｎｔｏｔｗｏｐａｒｔｓ４，ｎａｍｅｌｙｔｈｅｐｒｏｂｌｅｍｓｏｆ 

ｃｏｎｓｕｍｅｒａｎｄｐｒｏｄucer，Ｉｎｔｈｅｇｒｏｗｔｈｍｏｄｅｌｓ，ｃｏｎｔｒａｒｙｔｏｔｈｅｐｒｏｂｌｅｍｏｆｔｈｅ 

ｃｏｎｓｕｍｅｒ，ｔｈｅｐｒｏｄｕｃｅｒ，ｓｏｐｔｉｍａｌｐａｔｈｉｓｄｅｔｅｒｍｉｎｅｄｂｙｔｈｅｓtaticprofit 

maximizationproblem・Therefbre，thedualproblem，thecostminimizationproblem，

determinesthetargetedlevelofiｎｐｕｔｓ、Ｔｈｉｓａｓｓｕｍｐｔｉｏｎｉｍｐｌｉｅｓｔｈａｔａｔｅａｃｈ

ｍｏｍｅｎｔｉｎｔｉｍｅ,theproducercanachievetheefYicientlevelsofinput,Howeverthis 

instantaneousadjustmentisunlikelytobefUlfilledlntｈｅｅａｃｈｍｏｍｅｎｔｉｎｔｉｍｅ， 

ｂｅｃａｕｓｅｏｆｕｎｃｅｒｔａｉｎｔｙｉｎｔｈｅｅｘｏｇｅｎｏｕｓｖａｒｉａｂｌｅｓａｎｄｓｏｍｅｆＩｘｉｔｙｉｎｔｈeinput 

mobility,itismoreappropriａｔｅｔｏａｓｓｕｍｅｉｎｅ価ciencyintheobservedinputlevels・昂

Inadditiontothesetwosources,undertheexistenceofexternaleHbcts,theproducer 

maynotrealizetheextentoftheefYbctimmediately・ｉｉ

ＴｈｅＫｅｎｎａｎｍｏｄｅｌ（1979）usedhereincorporatesthesourcesofinefYicienciesby 

;'Inthedevelopmentliterature,exportsareincludedinthespecilicationofaproductionfimctiontostudy 
theefYbctsofintemationaItrａｄｅｏｎｔｈｅｇｒｏｗｔｈｏｆｔｈｅｅｃｏｎ(〕mies.［SeeFeder（1982),Riedel（1984>,ａｎｄ
Ｃｈｏｗ（1987)fbrexampIej 

4SeeBIanchardandFischer（1989)inChapter2orSaIa-i-Martin（1990)． 
`SeeOM1962)． 

鰯Hall（1990)claimedthesourcesoTshort-runpro-cyclicalityinproductivityispartlyduetothefIrm-1evel
externalityaswelIaspro-cyclicaIproductivityshockandquasi-lixityoftheinputs． 
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assumingthattheproducerminimizesalossfUnction、ThisfUnctioncomprisesthe

costsofdeviatingfi･omtheeflicientinputlevels（alsocalledinefficiencyordis‐ 

equilibriumcosts)andtheadjustmentcosts.？ 

(1)EquilibriumPath 

Assuggestedinneo-classicalmode1s，ｉｔｉｓａｓｓｕｍｅｄｔｈａｔｔｈｅｐｒｏｄｕｃｅｒｏｆｔｈe 

economychooseshistargetedleveｌｏｆｉｎｐｕｔｄｅｍａｎｄｓｂｙｍｉｎｉｍｉｚｉｎｇａｓｔaticcost 
fhnction． 

(Probleml)： 

(1) Mino)L,＋帆

Subjectto 

Q‘＝Ｂ(A1,Ｖ})KoL1ル (2) 

WhereQisoutput,Ｌ`islabor,K1iscapitalservicesQandQarerespectiveprlces 
oftheseinputs､BisthetechnologicalcoefYicient、Thetechnologicalcoefficientisa

fUnctionofexogenoustechnologicalshockA1andanexternalvariableVlwhichcould 

beeitherexogenousorendogenousWhenVlisendogenous,itslevelisdependenton 
thechoicevariableoftheeconomy・

Allowingfbrstochastictrends,optimallevelsofinputaresubjecttowhitenoise 

processes・ThenthefIrstorderconditionflowingfromequation（１）ａｎｄ（２）canbe

expressedas： 

(Ｆ．Ｏ．Ｃｌ） 

,nzi薑,nＭ)六+(%十`),nBw′i)_(%+6),､e,ｲﾙ(%+`),n帖(3)Ｌ
ｎ 

Ｉｎ咽､(%)恥(Ⅲ),､a(Ｍ)_(%+`),nＭ+(%+`),岬邉‘(3)Ｋ
whereqandeKrepresentwhitenoisedisturbancesfbrlaborandcapitalrespectively・
Theproducertargetlevelsofinputineachperiodoftimesatisfythefirstorder 
conditionsin(3)． 

(2)FeasiblelnputDemandandEstimableEquatiOns 

AlthoughthetargetlevelisthedeterminedbytheeHiciencycondition（３），ｉｎ 

7TheuseoftheadjustmentcostmodeltoevaluatethegrowthprocessfbllowsKrugman(1990),whichhas 
suggestedthattheprocessoftheintangiblecapitalacquisitiondependsupontheseconomicagent,s 
expectations 

6ThisistheMarshallianassumptionofthecompetitivefirmunderexternality.（SeeSala-i-Martin.（1990)） 
Thismeansthattheproduceroftheeｃｏｎｏｍｙｉｓｎｏｔａｗａ1℃Oftheexternality． 
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short-run,theproducermustftlcedisequilibriumandadjustmentcostineachperiod 
Consequently,hefacesthefbllowingcostminimizationproblem． 
(Problem2） 

M姻工'二;R{(x,-Ｊv)八(Ｘ,-x/)+(jMl-1)v(x,-x'-,)］ＸＰ (4) 

whereRistherateofinterest,Ｘ＝(lnK,lnL,)isthevectorofactuallevelofinputs， 
andX1.＝(ｌｎＫｉ,ｌｎＬｕ)isthevectoroftargetleveloftheinputsdeterminedbythe 

(ＦＤ・Ｃ１).，Finally,Ａａｎｄ１Ｐａｒｅｔｈｅ２ｘ２ｍａｔｒｉｘｏｆｗｅｉｇｈtsofthedis-equilibrium
andadjustmentcostsrespectivelyTheseare： 

ハ薑|Ｍ)…薑(洲）
since，ｂｙassumption，thereisnoinputsubstitutions，theweightmatricesare 
diagonaLlolheoptimizationin（Problem2)canbeseparatedintotwominimization 

problems，ｉｎｗｈｉｃｈｉｎｐｕｔｄｅｍａｎｄｓａｒｅｏｂｔａｉｎｅｄseparately・Ｔｈｅｎ，thefirst-order-

conditionsfbrtheproblemin（４）abovecanbeexpressedasthesystemoftwo 
equationsgivenby： 

(Ｆ．Ｏ．Ｃ､2） 

ＡＬ(lnﾑｰE(1,二))+ⅧnL,-lnL)-肌(lnL1刊－１nLJ=Ｏ

Ａ膝(lnK-＆(1,K？))十W'K(lnXl-lnK1-,)_Eqyx(凪辮[-1nK`)=０

(5)-Ｌ 

(5)-Ｋ 

Sinceequations(5)-Ｌａｎｄ(5)-Ｋｔａｋｅｔｈｅｓａｍｅｆｂｒｍ，itissufficienttoanalyzethe 
laborequation 

Rearranging(5)‐Lgives： 

躯(,n口)=(Ｍ),､ﾑｰ会,nＭ山１
where 

(6) 

川
｜
昭一’

Ｏ
 Ｌ
 (7)Ⅲ 

Theratioofweightsofdis-equilibriumandadjustmentcostsL,measuresthe 
relativeimportanceofinefTIciencyandadjustmentcost・

Applyinglag-operator,Ｚ,totherighthandsideoftheequatiｏｎ(6)gives： 

-0LE(Ｍ)=[-(OL+2)Z+Z2+111,ム！ (8) 

，FollowingCallen,HallandHenry（1990),Risassumedtobeunity・
IoTheassumptionofindependenceiscommonlyadoptedbyempiricalWorks、SeefbrexampIeNadiriand
Rosen（1969)． 

ＩｌＩｔｉｓａｓｓｕｍｅｄｔｈａｔｔｈｅｔａrgetleveloftheinputsareonlyvariabIeswhichissubjecttostochastic 
disturbances． 
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Let5lbethenon-explosiverootofthequadraticequationoflag-operatorsin(8)． 
Throughaseriesofmanipulations，itispossibletoderivetheexpression（９）fTom 

equation(8).l2Thatexpressionis： 

(9) （1-§,Ｚ)lnL`-,＝(1-5,)｡／ 

Thetermd'iscalleddesiredleveloflaborinputandisdefinedas 

dノー(1-51)Ｚ:;:flnL川

DefinejVk＝1-§】

(10） 

(１１） 

BysubtractinglnLMfromequatio、(8),thepartialadjustmentrulefbrlaboris
obtained 

AlnL,＝lVh(df-lnLM）（12)-Ｌ 

Ｄｏｉｎｇlikewisefbrcapitalinputgives： 

ＡｌnK)=jVk(｡ｸﾞｰlnK1-I）（12)-Ｋ 

Inaddition,therelationshipbetweenspeedofadjustmentparameter,1V,and 

parameteroftherelativeimportanceofthecost,８，canbederivedThisis： 

a=-jV,R+(Ｍ１－１Ｖｊ)，wherej=L,瓦 (13） 

Theequation(5)-Ｌａｎｄ(5)-Kalsoimplyequation（14）below・Assumingperfbct

fbresight,substitutingequation(4)into(7),andtakingonelagbackwardgives： 

r－`{'nM)☆十ｈＭ(A叶いＭ)いQ］

〃－０臆[m(./`)☆畑,ＭＭ鶚ＭＭｗｎＱ］

(14)-Ｌ 

(14)-Ｋ 

where 

YノーlnL,－(OL+Ｒ＋1)lnL川＋lnL鰹

Yr`＝lnKl-(6k+Ｒ＋1)lnKI,＋lnKL， 

(15)‐Ｌ 

(15)-Ｋ 

IZPleaseseeKennan（1979)ｏｒＯｋａｍｕｒａ（1994)fbrdetails． 
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ThecoefYicientsof(14)are： 

ｎ日＝１／α＋６，ｈＱ＝１／α+６

h,`｡,=％十ヶ‘ｍｄｈ血,=-％+６

SoifwecanfindtheestimatesoflV，ｓｉｎ（12),wecancalculatee・Ｔｈｅｎｔｈｅｈ，scanbe

exactlyidentifiedbyestimating(14） 

(3)FormulationofExternalEffects 

Ｔｈｕｓｆｂｌｒ，externalefYbctshavenotbeeninclｕｄｅｄｉｎｔｈｅｐｒｏｄｕｃｔｉｏｎｆＵｎｃｔｉｏｎ・

However，ｉｎｐｕｔｄｅｍａｎｄｍａｙｂｅａｆＹｂｃｔｅｄｂｙｓｕｃｈexternalefYbctsthroughthe 

technologicalinnovationrepresentedｂｙｖａｒｉａｂｌｅＢ１:Forthesakeofsimplicity,Bis 

definedasthemultiplicativefilnctionofexogenoustechnologicalshock,Ａ(，andthe 
externalvariableV・Hence，

B(A"vi)＝AJ/7… (16） 

where）ｈｉｓｔｈｅｅｘｔｅｒｎａｌｅｆｌｂｃｔｏｆＶｏｎｔｈｅｃａpitalinput,ａｎｄ）ZistheefYbctonthe 
laborinput・AssumingthatexternalefYbctsoninputsareindependent,theestimated

inputcoefYIcientswillsegregatetheexternaleflbctsthrougheachinput､MIfthe 

producerdoesnotinternalizetheincreaseintheefYiciencyduetoexternalefYbcts,Vl 
istreatedasexogenous・Inthiscase,lnB,becomeslnA`＋YilnV1wherej=K,LThen
equation（５）‐Ｌａｎｄ(5)-ＫｗｉｌｌｎｏｗｉｎｃｌｕｄｅＶｉｎｅｘａｃｔｌｙｓａｍｅｗayastheother 

exogenousvariables,andthecoefYicientsoflnV1，Ｘｊ＝ＫＬ,measuretheimpactof 
theexternalvariableoninputdemands． 

llLEstimation 

(1)TwoStepProcedureandSpecificationsofAgent,sBehavior 

Themodelisestimatedintwostepslnthefirststep,ｔｈｅspeedofadjustment 

parameterjV(Z=ＫＬ)areestimatedEquations(12)-Ｌａｎｄ(12)-Kgivetheestimable 
fbrm： 

AInKi＝-JVklnKL,＋IVA｡'＋U/《 (17)-Ｋ 

'３１ｎｔｈｉｓｐａｐｅｒ,exogenousexportdemandisassumedtobeoneofsuchvariables・
l4ThisisavariationofproductionfimctioninStiglitz（1990).Inhisproductionfimction，KandLdirectly 
includedasexternalvariabIes､Ｔｈｅｕｓｅｏ『exportasanextemalvariableisanadaptationofthemodelby
Feder（1982)． 
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AlnL,=-JVLlnL`_]+lVhd/+UL (17)Ｌ 

whereUarewhitenoiseprocessl5 

Asin（18),ｔｈｅｔｅｒｍｌＶｄ’involvesinfinitesummationofallfUturetargetlevelof HI 

input・IfappropriateproxiesfbrlVd`arefbund,thespeedofadjustmentparalneters，０１ 

１V),canbedirectlyestimatedhom(17)-Land(17)-K.Then,substitutingestimatesof 
lVinto（11）ａｎｄ（13),ｔｈｅ（stable)rootofthesystemandtherelativeimportanceof 

dis-equilibriumandadjustmentcost,０，j=ＫＬ，arecomputedSincetheerrorterms 
m(17)arewhitenoise,theOLSestimatesfbrjVareconsistent・

ＴｗｏdiffbrentapproximationsfbrlVd'aremadehere・InthefIrstapproximationU［ 

1V)d/isexpressedasalinearfilnctionofcurrentandpastvaluesofexogenous 
variablesThatis： 

Ｍ=Z二(・獣'､(`WL十ＭnＷγ囑lnVLJ (18） 

Thismodeliscalledthebackward-lookingmodeL 

Inthesecondapproximation,1V}｡,'isexpressedasalinearfimctionofcurrentand 
fnturevaluesofexogenousvariablesThatis： 

Z仁:(・鼠ln(の/小+6JnQ鐺十'’1,VI辮）IVidノ (19） 

Thismodeliscalledthefbrward-lookingmodeL 

Recallingthatdﾉｰ(1-§,)Z:二;5ilnli…thistermmcorporatestheexplosiverootof
thesystem． 

(2)SpecificationoftheProductionFunctionsandEndoginuityof 

血chnologicalParameter

Thegeneralproductionfimctionisreproducedbelow． 

Q,＝Ｂ(A,,Ｖ))ＫｏＬ,‘ (2) 

Thechoiceofoutputvariable,Qandexternalvariablehasimplicationsaboutthe 

exogenityoftheexternalvariableVbhencethetechnologicalparameterBFour 

diffbrentspecificationsofequation(2)ａｒｅｕｓｅｄＴｈｅｙａｒｅ： 

(S-i）ＧＤＰ＝ＡＫＺｂ， 

(S-ii）ＧＮＰ＝Ａ１ｒＺＩ'， 

(S-iii)ＧＤＰ＝ＡＶ)ir.'iZrZ6,ａｎｄ 

(S-iv）ＧＮＰ＝ＡＶ肘)iｒＬｈ

1$Fromequation（１１),stochasticenPortermsassociatｅｄｗｉｔｈｄ(t)arisefiPomtheerrortermsin(6).Ｓｉｎｃｅｔｈｅ 
ｅｒｒｏｒｔｅｒｍｓａｒｅａｓｓｕｍｅｄｔｏｂｅｗｈｉｔｅｎｏｉｓｅｉｎ(6)，thelmearcombinationofsucherrorsisalsowhite 
noise． 
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Thedualproblemofthecostminimization，problemspecifIedas（Probleml),isa 

profitmaximizationprobleminwhichtheproducerchoosesoutput,Ｑ､Ifoutputis 

specifiedasGNPthen,bychoosingtheoutputlevel，theproducerimplicitlychooses 

thｅｌｅｖｅｌｏｆｅｘｐｏｒｔｓＶｔＳｉｎｃｅＧＮＰｉｓｔｈｅｓｕｍｏｆＧＤＰｐｌｕｓｅｘｐｏｒｔｓ,thetechnological 

parameterisnotexogenoustothemodeLHowever,ｉｆｔｈｅｏｕｔｐｕｔｖａｒｉａｂｌｅｉｓＧＤＰ， 

thenBisanexogenousparameter． 

(3)Ｄａｔａ 

Returnstoscaleoftheunderlyingproductionfimction，dunngarapidexpansion 

period,isestimatedusingJapanesedata・Ｔｈｅｄａｔａｃｏｖｅｒｓｔｈｅｐｅｒｉｏｄｌ９６５ｔｏl990

Exceptfbrlabordata(numberofworkers,monthlywages,monthlyworkhours)and 

capitalstockdata，ａｌｌｔｈｅｏｔｈｅｒｄａｔａｗｅｒｅｃｏｌｌｅｃｔｅｄｆｒｏｍｔｈｅＳＴＡＴＩＳＴＩＣＡＬ 

ＹＥＡＲＢＯＯＫＯＦＪＡＲＡｌＶ・Dataonoutput,GDP,GNPandexports,wereadjustedfbr

l985pricesbyusingtheGNPandexportdenatorrespectively､Ｔｈｅｌａｂｏｒｄａｔａｗｅｒｅ 

ｄｒａｗｎｆｒｏｍｔｈｅＢＡＳＩＣＳＴＡＴＩＳＴＩＣＡＬＳＵＨＶＥＹＯＦＷＡＧＥＳＴＲＵＣＴＵＲＥ 

(CHIIVGIIVKOZOKIHOlVTOKEICHOSA)andwagelevelsareexpressedinterｍｓｏｆ 

ｌ９８５ｐｒｉｃｅｓｕｓｉｎｇＣＰＩＴｏｔａｌｌａｂｏｒｓｅｒｖｉｃｅｉｓａｐｒｏｄｕｃｔｏｆｔｈｅｎｕｍｂｅｒofworkers 

timestotalmonthlyworkhours・'６CapitalstockdatawerecoUectedfi･ｏｍＧＲＯＳＳ

ＣＡＰＩＴＡＬＳＴＯＣＫＯＦＰＲＩＶＡＴＥＥｌVＴＥＲＰＲＩＳＥＳｌ７（ＭＩＮＫＡｊＶＫｒＧＹＯ 

ＳＨＩＨＯｊＶＳＵＴＴＯＫＵ;）Forbothlaborandcapitalservicefigures,itisassumedthat 

theintensityoffIowofserviceswasconstantfbreachunitofwolkorcapitalstock． 

IYEmpiricalResults． 

(1)FirstStepResults． 

Thefirststepresultsfromestimatingthefbrward-lookingandbackward-looking 

modelsarepresentedinTablel-Fandl-Brespectively・Fromtheestimatesofthe

speed-ofLadjustmentparameter,１V,５，，sarecomputedandlessthanone,indicating 
thesystemcouldbeallstableThismeansthattheinclusionoftheproxiesfbrlVdi ４１， 

inthefirststepelilninatedtheunstablepartofthesystem・

However,therootsfbrthecapitaL5i,arelargeandclosedtooneSo,the 
convergencetothesteady-statｅｉｓｓｌｏｗ・Ｉｎｐａｒｔｉｃｕｌａｒ，fbrthebackward-looking

specification,theestimatedvaluesofthespeedofadjustmentparameters,lVk,areall 
statisticallyinsignificant・ｓｏ,underthenullhypothesis,ＨＷｋ=0,theestimated
rootsfbrcapitalequalsoneSubsequently,thebackward-lookingapproximatioｎｆｂｒ 

l61nstitutionalIy，JapanesefIrmsarereIuctanttolayofTworkersevenduringrecessions・ｓｏ，thework
hoursshouldbecloseproxyfbrtotaIefYbrtspentinpmduction・

l7Thecapitalstockdataareavailableinbothprogressiveandnon-progressivebases､Forthisstudy,data 
fbrthenon-progressivebase,adjustedfbrthel985pricewasused． 
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ＴａｈＩＥ９Ｉ－Ｂ 

ＳｕｍｍａｒｙｏｆｔｈｅＦｉｒｓｔＳｔepEstimates 

:ＭＪ(ｔ)＝AIR(3)OfExogeneOusVariales 

Output Iｎｐｕｔ Ⅳ Characteristic 
root 

０ 

ｉＧＮＰ(ＤＥＦ） 

Ｋ
Ｌ
 

0.055＊ 

0.937 

0.945 

0.063 

0.003 

13.944 

ｉｉＧＤＰ(ＤＥＦ） 

Ｋ
Ｌ
 

0.120＊ 

0.936 

０．８８ 

0.064 

0.016 

13.687 

iiiＧＮＰ(ＤＥＦ）ＥＸ 

Ｋ
Ｌ
 

0.118宗

0.898 

0.882 

０１０２ 

0.016 

7.873 

ｉｖＧＤＰ(ＤＥＦ）ＥＸ 

Ｋ
Ｌ
 

0.120＊ 

0.924 

０８８ 

００７６ 

0.016 

11231 

Ｔａｂｌｅｌ－Ｆ 

ＳｕｍｍａｒｙｏｆｔｈｅＦｉｒｓｔＳｔｅｐＥstimates 

:Ｍ２(#)＝ＡＲ(3)ofExOgeneousVariales 

Output Iｎｐｕｔ Ⅳ Characteristic 
root 

０ 

ｉＧＮＰ 

Ｋ
Ｌ
 

０．１３２ 

０．８１１ 

0.868 

0.189 

00202 

3.489 

iｉＧＤＰ 

Ｋ
Ｌ
 

0.140＊ 

0.888 

0.860 

0.112 

0.0227 

7.008 

iiiＧＮＰ EＸ 

Ｋ
Ｌ
 

０．０８２ 

0.837 

0.918 

0.163 

0.0073 

4.2807 

iｖＧＤＰ EＸ 

Ｋ
Ｌ
 

0.086 

0.569 

0．９１４ 

０．４３１ 

0.0082 

0.7526 

ZV1d/maynothavesuccessfnllyeliminatedtheexplosiverootsofthesystem・
Ｃｏｎｔｒａｒｙｔｏｔｈｅｒｅｓｕｌｔｓｆｂｒｔｈｅｃａｐｉtalequations，ｔｈｅｒｅｓｕｌｔｓｆｂｒ Ｃｏｎｔｒａｒｙｔｏｔｈｅｒｅｓｕｌｔｓｉｂｒｔｈｅｃａｐｉtalequations，theresultsfbrthelabor 

equationsshowedsignificanceintheestimatedvaluesof1VL,andthecalculated 
valuesoftestablerootsarealllessthanone,implyingstability． 

(2)SecondStepResultsfromBackward-LookingModel 

Despitethefnctthatthefirststepestimatesfbrthebackward-lookingmodelcast 

doubtsonthestabilityofthesystem,thesecondstepequations（14)-Ｌａｎｄ(14)-Kare 

estimatedbasedontheestimatｅｓｏｆ９ｉｎＴａｂｌｅｌ－ＢＴｈｅｒｅｓｕｌｔｓａｒｅｒｅportedinTable 
ll-B-OLSandTablell-B-SUR、

ThereislittlediffbrencebetweenｔｈｅＯＬＳｅｓｔｉｍａｔｅｓａｎｄＳＵＲｅｓｔｉｍａｔｅｓ． 
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EstimatedParametersassociatedwithelasticityofinputs,ﾉjih'｡１，h(側｡,，andthe
parametersassociatedwiththeeffbctsofexportonlabordemand,〃hare
significantorweaklysigniflcant・However,theestimatedparameterassociatedwith

efYbctsofexportoncapitaldemand,ﾉi〉,areallinsignificanLThismayindicatethat
theexportefTbctsarenottransmittedtocapitalinputs・

Forallspecifications，thecomputedvaluesoftheoutputelasticityofcapita1,.,s， 

areallnegative，ｗｈｉｌｅｔｈｅｃｏｍｐｕｔｅｄｐａｒａｍｅｔｅｒｓｏｆｔｈelaborinputs，６，s，areall 

positiveandmuchlargerthaｎｔhatofthecapitalinabsolutevalueFurthermore， 

thecomputedvaluesoftheexternaleffbctsoncapital,ﾌﾞﾙ,isnegativewhilethaton 

labor,iSpostiveThesereSultSandinsignificanceof/t1$｡,,indicatethatlaborismore 
importaｎｔｉｎｐｕｔｉｎｎｔｈｅｐｒｏｄｕｃｔｉｏｎｔｈａｎｃａｐｉｔａｌａｎｄｔｈｅｅｘｔｅｒｎａｌｅｆｆｂｃｔｓａｒｅ 

ｍｏrelikelytobecarriedbylabor． 

(3)ResultsfOrtherbrward-LookingModel 

Ｔｈｅｓｅｃｏｎｄｓｔｅｐｒｅｓｕｌｔｓｆｂｒｔｈｅｆｂｒｗard-1ookingspeciflcationsarereｐｏｒｔｅｄｉｎ 

Ｔａｂｌｅｌｌ－Ｆ－ＯＬＳａｎｄＴａｂｌｅｌＩ－Ｆ－ＳＵＲ・Ｕｎｄｅｒｔｈｉｓｂｅｈａｖｉｏｒａｌａｓｓｕｍｐｔｉｏｎ，the

difYbrencesintheOLSestimatesandSURestimatesareagainlittlelnaddition,the 

significanceandsignsoftheestimatedparametersarealmostidenticalunderthe 

backward-lookingmodeLExceptfbrSURestimatesｆｂｒｈＩｌ;'.,ｉｎ(S-iv),estimated 

parametersassociatedwithバル,,and/０，%",,areallsignifIcant,Theestimatesfbrthe
effbctsofexportonlabordemand，バノ）areallsignificantorweaklysignifIcant・
However，theestimatedparametersassociatedwitheffbctsofexportsoncapital 

へ

demand，hAareallsignificant・Forallspeciflcations,thecomputedoutput‐

elasticitiesofcapita１，．，s，ａｒｅａｇａｉｎａｌｌｎｅｇａｔｉｖｅ，ｗｈｉｌｅｔｈｅｃｏｍｐｕｔｅｄｏｕｔｐｕｔ‐ 

elasticitiesoflabor,６，s,areallpositiveandmuchlargerthanthetheseofthecapital 

inputsinabsolutevalueFurthermore，thecomputedvaluesoftheexportsexternal 

effbctsoncapita1,％,arenegativefbr(S-iii)andpositivefbr(S-iv)AndtheefYbctsof 

exportsonlabor'2,areallpositivethequantityofefYbctsonexportsoncapitalis 
muchsmallerthantheirefYbctsonlaborinabsolutevalueTheseresultsandthe 

insignificanceofバノ`，indicatethatlaborisamoreimportantinputsinproduction
thancapital,andtheexternalefYbctsaremorelikelytobecausedbylabor． 

（４）ＣｏｍｐａｒｉｓｏｎｏｆｔｈｅＢａｃｋｗａｒｄ－ＬｏｏｋｍｇandForward-Looking 
Specificatioｎｓ 

Ｕｎｄerbothbehavioralspecifications，thelaborcoefficientsarepositively 

signifIcant，andthemagnitudesaregreaterthanthatfbrcapitaLMoreover，the 

coefficientsofexportefYbctsｏｎｌａｂｏｒｄｅｍａｎｄａｒｅａｌｌｐｏｓｉｔｉｖｅａｎｄsignifIcant・

consequently，laborismoreimportantinputthancapital，andexternalefYbctsare 

prlmarilytransmittedbylabor・

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,underbothspecifications,thecomputedcoefTicientsofcapital 

1１７ 



ReturnstoScaleinJapan 

Tablen-B-OLS 

RegultBfbrtheSecoｎｄＳｔｅｐｗｈｅｎｄ(f)＝ＡＲ(3) 

EstimatedParameters Paramete泥ofthemodel

６｜跡

二
ａ 

義
α＋６ 

12.90＊ 

16.35 

12.67＊ 

16.38 

0.276１．３７１－０３７１ 

0.2821.356-0.356 

４４２６ 

１２０９ 

6,04＊ 

13.69 

1.2481.139-0.1390.264 

-0483 

0.929１．１６７－０．１６７０．４３＊ 

－０．３１４ 

＊NotsigniflcantatlO兜SignificanceIevel

*宗Notsignificantat5％signiHcanceIeve]andsigniHcantatlO兜signifIcanceleveL

fReturnstoscale＝α＋６＋Ｘｉ/(Ｘ＋Ｚα)isstatisticalysignilicant・

ｂｑ＝'/α＋６ハベ＝-6/α+６α"ｄハル,=α/α+６１⑫CＤ 

TablelI-B･SUR 

RegultsfbrtheSecondStepwhe皿α(f)＝ＡＲ(3)

EstimatedParameters 

l｣riiliriiiIZTIjjlBH 12.53＊0.2951.369-0.369 

16.23 

4.346１．２４９１．１６-0.160.263＊ 

1２．０１-0.483 

＊NotsignificantatlO兜signifIcanceleveL

＊＊ＮｏｔｓｉｇｎｉＨｃａｎｔａｔ５兜signifIcancelevelandsignificanｔａｔ10％significanceleveL

fReturnstoscale＝α＋６＋)Iヴ(Ｘ＋Ｚα)isstatisticalysignilicanL

h｡＝'/α＋６ハ:.=-6/α＋６α"。〃＝α/α化「⑭00
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TablelIF-OLS 

ResultsfbrtheSeconｄＳｔｅｐｗｈｅｎａ(ｔ)＝ＡＲ(3) 

Parametersofthemodel EstimatedParameters 

１６α－γ 

ConstQ＋６α＋６α＋６α＋β Output γ α＋６６ａＲＴＳＲ２ Input 

ｉＧＮＰ(ＤＥＦ)－Ｋ 

Ｌ 

ｉｉＧＤＰ(ＤＥＦ)－Ｋ 

Ｌ 

ｉｉｉＧＮＰ(ＤＥＦ)Ex1P圏ｘＩＩＫ

Ｌ 

ｉｖＧＤＰ(ＤＥＦ)Ex'PexI,Ｋ 

Ｌ 

12.5＊０．２７４１４１５－０４１５ 

１６２１ 

3.65185.1669-0.5873.65180.139 

0.463 

3.54874.8625-0.5073.54870.155 

0.552 

0.716708054-0.139-0.1981.10470`085 

0.3880.592 

0.41870.41170.01660.0830.84870.099 

0.430０２７１ 

12.61０．２８２１．３７－０．３７ 

１６３３ 

3.331＊1.3951.124-0.1240.276＊ 

12.01－０５５７ 

-123＊2.38809830017-0.198＊ 

6.80*竃-1.026*＊

＊NotsignificantatlO死significanceleveL

*＊Notsignificantat5兜significanceIevelandsignificanｔａｔ10％significanceleveL

十Returnstoscale＝α＋６＋signiHcantvaIueofy

h='/α+6ｈk=－６/α+6α凡dhL=α､+6Ｕ⑫CIoLbpU 

TablelI-F-SUR 

ResultsfbrtheSecondStepwhemf(#)＝Ａ｣T(3) 

EstimHtedParameters ParHTTuetersofthemodel 

l6 

Constα＋６α＋６ 

イ｜“ａ 

Output lnput α＋６ γ α＋６６口ＲＴＳＲと

ｉＧＮＰ(ＤＥＦ)－Ｋ 

Ｌ 

ｉｉＧＤＰ(ＤＤＦ)－Ｋ 

Ｌ 

ｉｉｉＧＮＰ(ＤＥＦ)FxiPm('，Ｋ 

Ｌ 

ｉｖＧＤＰ(ＤＥＦ)Hx'PEX】’Ｋ

Ｌ 

12.19＊0.3051.434-0.434 

15.91 

3.28084.7036-0622３２８１0.148 

0.458 

3.26484.505-0.5243.26480.162 

0.549 

0.71610.8245-0.174-0.1971.10710.085 

0.3910.592 

0.43170.4797-0.1240.0710.86070.100 

0.4290.270 

12.390.3061.38-0.38 

16.11 

3.233＊Ｌ3961151-0,15102752＊ 

11.27-0.5579 

-1.29＊2.3161.111＊-0.111-0.1655＊ 

6.747*＊-0.994*＊ 

＊NotsigniHcantat10兜signifIcanceIeveL

*＊Notsignificantat5％significanceleveIandsigniHcantａｔ１０％signincanceIevel． 

↑Returnstoscale＝｡＋６＋significantvalueofy 

〃。＝’／α＋６ｈＫ＝－６/α＋ｂα"ｄハム＝α/ｕ＋６０⑤ＧｏｏｄＵ●’ 
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arenegativethenegativityofthecapitalshareraisesaserlousquestionabutthe 

underlyingproductionprocessAtfirstsight,itimpliesthatthecapitalinputsmａｙ 
ｂｅｐｕｔｉｎｐｌａｃｅｅｖｅｎｔｈｏｕｇｈｔｔｈｅｙｍayreducethecurrentproduction・However，

higherexpectationaboutthefnture，andpossibilityofsubstitutionsofcapitalfrom 
labortoadjustaheadmayexplainthenegativityalso・Similarresultsarefbundina

studybyNorthworthyandJang(19921鵬Intheirexplanation,ifthecostofoneofthe

inputsisrisｉｎｇｒａｐｉｄｌｙ，ｔｈｅｆｌｒｍｓｗｉｌｌｓｕｂｓｔｉｔｕｔｅｏｔｈｅｒｉｎｐｕｔｓｆｂｒｔｈａｔｉｎｐｕｔ・

Subsequently，ｔｈｅｓｕbstitutionwouldcontinueevenaftertheproductivityofthe 
fbrmerbecomesnegative・Theimplicitassumptionwiththisover-substitutionthat

thefirmsexpectsthefbrmerinputcostsriseandcontinuouslytothefUture・Sothe

adjustmentfbrtheoptimallevelofinputstakesplacebefbrehighercostsoccur・

Ｔｈｅｓｅｃｏｎｄｅｘｐｌａｎａｔｉｏｎｆｂｒｔｈｅｎｅｇａtivityincapitalcoefficientsisstructural 

break-down・Ifastructuralbreak-downhappensduringthedataperiod，thetrends

duringtheperiodmaynotbeexplainedbyonesetofparametersoftheproduction 
fimctionCheungandChinnreportedthattherewasstructuralbreak-downinthe 

JapaneseGDPseriesbetweenl950andl988. 

(5)ReturnstoScale 

Ｔｏｃｏｍｐｕｔｅｒｅｔｕｒｎｓｔｏｓｃａｌｅ，ｔｈｅｃｏｍｐｕｔｅｄｖａｌｕｅｓｏｆｄａｎｄ６ａｒｅａｄｄedfbr 

speciBcation(S-i)ａｎｄ(S-ii).For(S-iii)ａｎｄ(S-iv),。,６，andHaresummed・The
computedvaluesofH,sareexcludedfromthecalculationofreturnstoscalebecause 

oftheinsigniflcanceofA伽.rForallspeciflcationsandestimationmethods,th＆
specification(S-i)ａｎｄ(S-ii)yieldverylargereturnstoscale[rangebetween３．２８and 
3651 

Thisinclusionofexportsinspecification（S-iii）ａｎｄ（S-iv)reducesretumstoscale 

byanotableamount,UnderthesespecifIcations，thecomputedvaluesofreturnsto 

scalearegreaterthanonefbrallestimationunderthebackward-1ookingmodeLThe 

valuesofreturnstoscaleａｒｅｌｅｓｓｔｈａｎｏｎｅｆｂｒｔｈｅＧＤＰｅｑｕａｔｉｏnunderthefbrward-

lookingmodeLTheseresultsindicatethatwhenthetechnologicalparameter,Ｂ，is 

treatedasexogenous，theunderlyingproductionfUnctionmayexhibitdecreasing 

returnstoscaleWhenBisendogenous,theunderlyingproductionfimctionexhibits 

mcreasingretumstoscale、

Furthermore,fbr(S-iii）and(S-iv),thenullhypothesis： 

Hb:α＋６＋Ｘ＝１ 

istestedbyusingWald，stest・TheteststatisticsareshowninTablelll-Bandlll-F．

1$NorthworthyandJang(1992)pp,20-22.Theyusedfburinputsratherthantwo・theyarecapitaLlabor,
energyandmateriaLIntheirstudy,theyreporteddecliningcapitq］productivityfbrJapnbetweenl973 
ａｎｄ1977.ThentheyalsoreportedthatthecontributionsofenergyandlaborareluegativefbrJapan,ａｎｄ 
ｔｈａｔｌａｂｏｒｉｓｎｅｇａｔｉｖｅｆｂｒｔｈｅＵ､SUnlikethisstudy，theydonotassumeexternalefYbcts，andtheir 
reg1℃ssioninvolvesfnctorshareortheinputs 
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Exceptfbrspecification（S-iv）inbackward-lookingmode，theChi-square-statistics 
indicatethatthenullhypothesisofconstantreturnstoscalecanberejected・This

meansthatthespecification（S-iii），whereexportistreatedasendogenous,exhibits 

increasingreturnstoscaleregardlessofthebehavioralassumptions・Forthemodel
inwhichexportsareexogenous，theunderlyingproductionfUnctionsmayexhibit 
constantreturnstoscale． 

ＶＢＣｏｎｃｌｕＳｉｏｎ 

ＩｎｔｈｉｓｐａｐｅｒｄａｔａｆｆｏｍＪａｐａｎｗｅｒｅｕｓedtoevaluatetheexistenceofexternal 

efYbctsandincreasingreturnstoscaleintheaggregateproductionfimction,External 

efTbctsareassumedtobegeneratedbyexports・Kennanmodelofpartialadjustment

andtheestimationmethods（1979）isemployedtoobtaindeepparametersofthe 

Japan，saggregateproductionfUnction・

Twodiffbrentassumptionsabouttheoutlookoftheeconomicagentareexamined 

First,theagentisassumedtobebackward-looking・Ｔｈｅｎ,theagentisassumedtobe

fbrward-looking・Thesebehavioralassumptionshaveimplicationsfbrthestabilityof

thesystem・Thefbrward-lookingassumptionclearlyindicatethatthesystemis

stable,Whilethebackward-lookingassumptionleavesambiguityaboutthestability 

ofthesystem 

Thecomputedparametersoftheproductionfimctionindicatethatlaborismore 

importantinputthancapitalbecause（１）theelasticityoflaborinputisgreaterin 
absolutevalue，ａｎｄ（２）Theexternaleffbctsofexportsarelikelytobetransmitted 

throughlabor、

OneofthemostpuzzlingresultsisthenegativityofthecapitalcoefYicientsand 

persistentnegativityoｆｅｆＹｂｃｔｏｆｅｘｐｏｒｔｓｏｎｔｈｅｃａｐｉｔａｌｅquationThenegative 

elasticityofcapitalmeansthatthecontributioｎｏｆｔｈｅｃａpitalinputtothegrowth 

rateisnegative・Twopossibleexplanationsarethefbllowing:（１）Becausetheagents

arevelyoptimisticaboutthefUtureandtheunitcostoflaborisincreasingrapidly， 

theover-substitutecapitalfbrlabor・Therefbre,increasedlevelsofcapitalinputmay

leadtotherangeofdiminishingreturns,(2)Theremaybeastructuralbreak-down 

duringtheestimatedperiod，sothattheestimates，basedupontheassumptionofa 

singletrend,maybiastheeffbctsofinputsupward 

Finally，theestimatedreturnstoscale，underthespecifIcationofexclusiｏｎｏｆ 

ｅｘｔｅｒｎａｌｅＨｅｃｔｓｉｓｇｒｅａｔｅｒｔｈａnthosewithexternaleffects，ｉｎｄｉｃａｔｉｎｇｔｈａｔｔｈｅ 

ｉｎｃｌｕｓｉｏｎｆｅｘｐortsisnecessarytoobtainreasonablefiguresfbrthereturnstoscale． 
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