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AbstraCt

Thispaperaimstoprovideanintemationalcompansonoftheleveloftechnologyby
industrybetweenJapanandtheUnitedStatesduringtheperiodl960-95､Themethodology
fbrtheintemationalcompaIisonoftheleveloftechnologyandthedefinitionfbrthe
intemationalcompetitivenessofindustryaIconthes8melinewithourprEviousanalysis，
正portedonJOrgenson,KurodaandNishimizu(1987),andJorgensonandKumda(1990).In
thispaper,wetriedtoibcusontheassessmentoftrcndsinproductivitygmwthaftertheoil
crisisinJapanandtheUS､WeconcludethatonlysevenindustIiesofthjrtyintheJapanese
industriescouldcatchuptheUS､industriesintermsofthelevelofproductivityatthe
beginningofl990s，､meproductivitygrowthinJapanandtheU.S・ｈａｓ肥vivedslightly
sincel980・Thegrowthratesinthel980s，wcrewellbelowthoseinthel960s，．

1.Introduction

Thepurposeofthispaperistoprovideanintemationalcompansonofthelevelof
diffbrenceintechnolOgybetweentheUnitedStatesandJapaneseindustryduringthe
periodl960-92.Itisbaseduponthetheoreticalfbu､dationfbrthemeasurementoftotal

factorproductivityatindustrylevel、Ｗｈｅｎｃｏmparingaggregateeconomlcgrowth
betweentheU.Ｓ、ａｎｄJapan，itwasfbundthattheyearsl960-72sawaperiodof
substantialeconomicｇｒｏｗｔｈｉｎｔｈｅＵ.Ｓ､,andextremelyrapidgrowthinJapan・Almost
allofthenarrowingofthegapbetweenthetwoeconomies，levelsofoutputduringthis
periodwasdueto:（１）anincreaseintheleveloftechnologyinJapanrelativetothe
U.S,；ａｎｄ（２）therapidgmwthofcapitalaccumulationinJapanDisaggregated
analysesofthedi齢rencesinthepattemofproductionatindustrylevelwillfacilitatea
betterunderstandingoftheanatomyofourfindingsatthemacrolevel､Thepolitical
relationshipbetweeｎJapanandtheUnitedStateshasbecomeincreasinglypre-occupied
with‘‘tradefiictions，，inthelastfewdecades､Thesedisputesovertradeissueshave
accompaniedthemassiveexpansionofJapaneseexportstotheUnitedStates，
Explanationsfbrtheresultingtradeimbalancemustincludevariationsintheyen-dollar
exchangerate，changesintherelativepncesofcapitalandlabor，andtherelative
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growthofproductivityinJapaneseandUS・industries､WewillanalyzetheroleofeaCh
ofthese企ctorsinexplaininglheriseincompetitivenessofJapaneseindustriesrelative
totheirUS・counterparts､Attheoutsetofourdiscussion,itisessentialtodefinea
measureofintemationalcompetitiveness､Ourmeasureofintemationalcompetitiveness
isbasedonthepriceofanindustry，soutputinJapan配lativetothepriceintheU.Ｓ，
JapaneseexportsaregeneratedbyU.Ｓ､purchasesftomJapaneseindustries;ｗｈｉｌｅＵＳ，
exportsresultfiromJapanesepurchasesfromUS・industries､Therelativepriceofan
industry，soutputistakenintoconsiderationbypurchasersinbothcolmtriesandtherest
oftheworld・Inordertoexplainchangesinintemationalcompetitiveness，wemust

accountfbrchangesinthedeterminantsofthisrelativeprice､nlestartlngpointfbrour
analysisofthecompetitivenｅｓｓｏｆＪａｐａｎｅｓｅａｎｄＵＳ、industriesistheyen-dollar
exc力α"gemre・ThisissimplythenumberofyenrequiredtopurchaseoneU.Ｓ・dollar
onthefbreignexchangemaIket・Variationsintheyen-dollarexchangemteaIceasyto
document,andareoftenusedtocharacterizemovementsinIdativepricesinthetwｏ
countries・However,movementsinrelativepricesofgoodsandservicesdonotcoincide
withvariationsmtheexchangerate、Toaccountfbrchangesmintemational

competltlveness，ameasureoftherelativeprlcesofspecificgoodsandservicesis
required・
Toassesstheintemationalcompetitivenessofindustries,itisnecessarytocarly

outpncecompansonsofindustrialoutputbetweenJapanandtheUnitedStates､These
comparlsonshavesubstantiallysomedifficulties，becauseofvariousdi錠rencesof
mdustrialoutputevenmagivenindustry・Forexample,thesteelindustryproducesan
enormousrangeofdi錠rentsteelpmducts､Therelativeimportanceofdiffもrenttypesof
steeldiBfもrsbetweenthetwocountries・Thecompositionoftheoutputofthesteel

industryineachcountryalsochangesovertime･Thesediffe1℃､cesmustbetakeninto
accountwhencomparingtherelativeprlcesofsteelbetweenJapanandtheUS・We
havetobeginwiththeobservationofthepriceoflhewell-definedcommoditybetween
JapanandtheUS.ＯbservedsetofpIicesofthewell-definedcommoditiesinaspecific
industrycouldbesummarizedasapurchasingpowerparityfbrtheindustry，soutput・
Thepurchasingｐowerparityfbraspecificindustry，ｓｏｕｔｐｕｔｉｓｔｈｅｎｕｍｂｅｒｏｆｙｅｎ
配quiredtopurchaseanamountofthatindustry，soutputinJapan,costlngonedollarin
theUnitedStates､ThedimensionsofpurchasingpowerparitiesaIethesameasthe

yen-dollarexchangerate：namelyyenperdollar、However，thepurchasingpower
paritiesreflecttherelativepricesofthegoodsandservicesmtherthancurrencies・The
mostfamiliarapplicationofthenotionofpurchasingpowerparityistoconstructthe
relativeprlcesofsameaggregatesasthegrossdomesticproduct・Thisapplicationhas
beenthefbcusofthelandmarkstudiesbyKravis,Heston,andSummers(1978).Asa

consequenceoftheirrBsearch，itispossibletocomparetherelativepncesofgross
domestlcproductfbrawiderangeofcountries,includingJapanandtheUnitedStates・
KIavis，Heston，ａｎｄSummeIshavebasedtheirpurchasingpowerparitiesfbrgross

domesticproductonrelativepricesml53commoditygroups,TheＯＥＣＤ（l988and
l993）fbllowedthesamelineofthewolk,publishingthePPPindexamongOECD

countries、Inparticular,thePPPindicesfbrJapanandtheUS・areavailableinthe

expenditu1℃itemsthatareclassifiedbyl63consumptionitemsand29investmentitems・
TheindexrepresemsJapanesepnces,relativelyevaluatedbyunityoftheUS・prices，
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andvolumesoftheexpendituIesinbothcountries・T11esearethebasicsourcesfbrour

PPPindexbycommodity・Finally,wetrytoestimatepurchasingpowerparitiesfbr
thirtyindustriesinJａｐａｎａｎｄｔｈｅＵ.Ｓ，duringtheperiodl960-92，whereindustry
classificationfbrourintemationalcomparisoniｓｓｈｏｗｎｉｎＴａｂｌｅｌ・Thesecanbe
observedastherelativepncesoftheoutputsofeachindustryinthetwocountries，
whichａ1℃evaluatedfbracertainamountofquantity・Wedividetherelativepriceof
eachindustry，soutputbytheyen-dollarexchangerateinordertotranslatepurChasing
powerparitiesintorelativepncesmtermsofdollars､Wefinditconvenienttoemploy
relativepricesindollars,asmeasuresofintemationalcompetitiveness・Variationsinthe
exchangeratearereflectedintherelativepricesofoutputsfbrallindustries・Wewill
explainourprocessfbrtheestimationofPPPindexbycommoditiesinSection3・To
accountfbrchangesinintemationalcompetitivenessbetweenJapanｅｓｅａｎｄＵ.Ｓ、
industries,wehavecompiledpurchasingpowerparitiesfbrtheinputsintoeachindustIy，
whicharealsoshowninSection3・Wehavedisaggregatedinputsamongcapitaland
laborservlces，whicharepnmaryflctorsofproduction；andenergyandother
intermediategoods,whichareproducedbyoneindustryandconsumedbyothers・We
cantranslatepurchasingpowerparitiesfbrinputsintorelativepricesindollarsby
dividingbytheyen-dollarexchangerate、

OurfinalstepinaccountingfbrintemationalcompetitivenessbetweenJapanese
andUS・industIiesistomeasuretherelativelevelsofproductivityfbrallthirty
industries・Forthispurposeweemployamodelofproductionfbreachindustry・This
modelenablesustoexpressthepriceofoutputineachcolmtryasafimctionofthe
prlcesofinputsandthelevelofproductivityinthatcountry､Wecanaccountfbrthe
relativepricesofoutputbetweenJapanandtheU.Ｓ､byallowinginputpncesandlevels
ofproductivitytodiffbrbetweencountries・Wehavecompileddataonrelative
productivitylevelsinJapanandtheUＳ､fbrtheperiodl960-95､Themethodologyfbr
ourstudywasdevisedbyJoIgensonandNishimizu(1978).nleyprovidedatheoretical
fiPameworkfbrproductivitycomparisons,basedonabilateralproductionfimctionatthe
aggregatelevel,Theyemployedthisframeworkincomparingaggregateoutput,input，
andproductivityfbrJapanandtheU.Ｓ､Thismethodologywasextendedtotheindustry
levelbyJorgensonandNishimizu(1981)andemployedinintemationalcompansonsof
JapaneseandU.Ｓ・industries・Theindustry-levelmethodolo野introducedmodelsof

productionfbrindividualindustries,basedonbilateralproductionfimctionsfbreach
industry,WewillsummanzeourmethodbrieflyinSection2・Wepresentcompansons
ofproductivitylevelsbetweentheU.S・andJapanbymdustryinSection4､Wecan

constmctourtaxonomyoftheJapaneseandtheUS・industriesfromtheviewpointof
thehistoricalpattemsofproductivitygrowthinbothcountries・Finally，wetryto
summarizechangesinintemationalcompetitivenessbetweenJapaneseandU.Ｓ・
industriesduringtheperiodl960-92attheaggregatedlevelmSection5・Wetrytorefもr
tothetheoreticalvalueoftheexchangeratebetweenyenanddollar,whereindustry，s

outputpriceadjustedbytheexchangemtewereequalizedinbothcountnes．
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Ｔａｂｌｅｌ：IndustryClassificationfbrOurlntemationalCompanson
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Inthistranslogrepresentationthescalars-α/,α;,ﾉ6M,ﾉqﾙーthevectors-

aj,〃,βIノーandthematrioes,Ｂｊ，areconstantparametersthatdi錠ramong

industries・TheseparametersreflectdifIbrencesintechnologyamongindustries､Within

eachindustrydiffもrencesintechnologyamongtimeperiodsare配presentedbytimeas
anindexoftechnology、DiHbrencesintechnolOgybetweeｎＪａｐａｎａｎｄｔｈｅＵ.Ｓ・are
representedbyadummyvariable,equaltoonefbrJapanandzerofbrtheU.Ｓ・

Inanalyzingdifferencesineachindustry，sproductionpattems,wecombinethe

pricefimctionwithdemandfimctionsfbrinputs，Wecanexpressthefimctionas

equalitybetweenshareofinputinthevalueoftheoutputoftheindustry，andthe
elasticityoftheoutputpricewithrespecttothepriceofthati､put・Theelasticity

dependsoninputprices,dummyvariablesfbreachcountry,andtimeasanindexof
technology・Thesumoftheelasticityisequaltounity,sothatthevaluesharcsalsosum

tounity・

Foreachindustrythevaluesharesareequaltothelogarithmicderivativesofthe
pricefimction,withrespecttologarithmsoftheinputpnces：

yノーαﾉ＋Ｂﾉlnpﾉ＋〃Ｔ＋βIjD，（ノー1,2,…,J)． (2)

Wecandefinemr“q/､〆odi‘c"叩growrA,sayｖ；,asthenegativeofratesof

growthofthepriceofoutputwithrespecttotime,holdingtheinputpncesconstant：
●

_vチーα/＋〃，lnpj＋βMT+βMID，（ノー1,2,…,J） (3)

Similarly,wecandefinediI7tre"ces加花c力"oﾉogybetweenJapanandtheUS.，

sayv6,asthenegativeofratesofgrowthofthepriceofoutputwithrespecttothe

dummyvariable,holdingtheinputpncesconstant：

-v;＝α』＋ﾉ6W'lnpj＋鰯T+ﾉ6M,D，（ノー1,2,…,〃（４）

nlepriceofoutput,thepricesofinputs,andthevaluesharesfbrallfburinputsare
observablefbreachindustryduringtheperiodl960-92inbothcountries・Theratesof
productivitygrowtha1℃notdirectlyobservable・Averageratesofproductivitygrowth
betweentwopointsoftime,ｓａｙｔａｎｄｔ－ｌ,ｃanbeexpressedasthedifferencebetweena
weightedaverageofgrowthratesofinputprices,andthegrowthratesofthepriceof
outputfbreachindustly：

一坪＝ln9ﾉ(r)-1,9ﾉ(r-l)－７ｊ'[lnpﾉ(r)一lnpﾉ(r-l)],(ノー1,2,…,J)，（５）

wheretheaverageratesoftechnicalchangeare：

坪=ﾅM州(‘-')'。（ﾉー'２…ﾉ)， (6)
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andtheweightsaregivenbytheaveIagevalueshares：

，'=;ｗＭ『－１)１，（ﾉー1,2…J） (7)

ｗｅｒｅ企rtotheindexnumbers（５）ａｓｒｍ"sﾉＱｇ”Ｃｅ腕dfcesq/､肋ｅ”花ｓｑ/、
p””c"ｗ〃gγow的．

Similarly,｡i錠rencesinproductivityv6arenotdirectlyobservableHowever,the
averageofthesedi錠rencesfbrJapanandtheUS､canbeexpressedasaweighted
averageofdiffbrencesbetweenthelOgarithmsoftheinputprices,lessthediffbrence
betweenlogarithmsoftheoutputprice：

－略＝1,9Ｊ(JZ4RAﾉV)一ln9j(ひS,)－７ｊ'[lnpﾉ(JI4H4ﾉV)一lnpj(U､S､)]，
（ノー1,2,…,J)，（８）

wheretheaveragedifferencesinproductivityare：

昭=;[略仙jv)+'６(川，（ﾉー1,2…J》（９）

andtheweightsaIegivenbytheaveragevalueshares：

’'=;Ivw"v)+v'(川，（ﾉー',2,…｡ハ（'0）
Werefbrtotheindexnumbers(9)ａｓ”"sﾉｏｇｐｒｊｃｅ加成cesq/・di伽e"ces加

p、”c"ｗ〃、
Inourbilateralmodelsofproduction，ｔｈｅcapital，labor，enel2yandother
mtermediateinputprlcesaredefinedasaggregateindicesthatdependonthepricesof
individualcapitalinputs，laborinputs，eneIgymputsandotherintermediateinputs，
respectively､Theproductofpriceandquantityindicesmustequalthevalueofallthe
componentsofeachaggregate､Quantityindicesofinputsaredefinedasratiosofthe
compensationofinputtothecorrcspondingpriceindex､Inintemationalcompansons
thepriceindicesshouldrepresentpurchasingpowerparitiesbetweentheyenandthe
dollar・Forexample,thepriceindexfbrlaborinputrepresentstheJapanesepriceinyen
fbrlaborｉｎｐｕｔｃｏｓｔｉｎｇｏｎｅｄｏｌｌａｒｉｎｔｈｅＵＳ・Ourmethodologyfbrestimating
purchasingpowerparitiesisbasedonlinkingtimeseriesdatasetswithpricesinJapan
andtheUS,Supposethatweobservethepriceoftheoutputofthej-thmdustryin

JapａｎａｎｄｔｈｅＵＳ.,ｓａｙ９ﾉ(JZ4B4ﾉV’0）ａｎｄ９ﾉ(Ｕ,S､’0)，inthebaseperiod,where

theseprlcesareevaluatedintermsofyenanddollars,respectively､Wecandefinethe
p”c力ａｓ加gpower”叩fbrtheoutputofthej-thindustryinthebaseperiod,ｓａｙ
ＰＰＰﾉ(0)，asfbllows：
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州0)雲'器芳)，似2,…』 (11）

ThepurchasingpowerparitygivestｈｅｎｕｍｂｅｒｏｆｙｅｎｒｅｑｕｉｒｃｄｉｎＪａｐａｎｔo
purchaseanamountoftheoutputofthej-thindustIycostingonedollarntheUS､inthe
baseperiod・

ToestimatepurchasingpowerparitiesfbroutputsinJapanandtheU,Sfbrevery
year,ｗｅｆｉｒｓｔｃｏｎｓｔｍｃｔａｔｉｍｅｓｅｒｉｅｓｏｆｐｒicesfbrtheoutputofeachindustrymboth
countriesindomestlccurlency､ToobtainpriceindicesfbrindustIyoutputsintheUS.，

wenormalizethepriceindexfbreachindustry,say9j(ｕｓ.,r)，atunityinthebase

period､WenormalizethecorrespondingpriceindexfbrJapan,ｓａｙ９ｊ(JZ4B4ﾉV,r),at

thepurchasingpowerparityinthebaseperiod・Weobtainestimatesofpurchasing
powerparitiesfbreveryyear，ｓａｙＰＰＰｊ(')，伽mthesepriceindicesandthe

purchasingpowerparityfbrthebaseperiodfiFomtheeqUation：

● p

”Pﾉ(r):="Pﾉ(0）
9ﾉ(‘Z4H4ﾉV,r)9ﾉ(ｕ,8.,0）

9ﾉ(JZ4B4ﾉV’0)9ﾉ(Ｕ､S,,r)，
(ノー1,2,…,J)． (12）

where"Ｐｊ(0）isthepurchasmgpowerparityinthebaseperiodand9j(JU4H4ﾉV,O）

and９Ｊ(Ｕ,S,'0)arethepricesofoutputsofthej-thindustrymJapanandtheUS,in

thebaseperiod・

Finally,wedefinethereわ"ve”ceq/･油eo"仰rq/wieﾙﾙ加血s”inJapanand

theUS・indollars，ｓａｙｐﾉ(JZ4PAﾉV,Ｕ､S､,r）ｉｎｔｈｅｙｅａｒｔ，asthemtioofthe

purchasingpowerparityfbrthatindustrytotheobservedyen-dollarexchangemte,ｓａｙ
Ｅ(r)：

′'似州ＵＭ=筈+り，（ｊ雲1,2,…,ハ（'3）
Therelativepriceoftheoutputofthej-thindustryinJapanandtheU,Sisthe
ratioofthenumberofdollarsrequiredinJapantopurchaseanamountoftheindustry，s
output，ｃｏｓｔｉｎｇｏｎｅｄｏｌｌａｒｉｎｔｈｅＵ.Ｓ・nlisindexisourmeasureofintemational

competitivenessbetweentheJapaneseindustIyanditsU.Ｓ・counterpart．

3.PurchasingPowerParitiesfbrOutputsandlnputs

3.1.PurchasingPowerParitiesfbrOutputs

lnordertoconstructpurchasingpowerparities，ｗｅｒｅｑｕｉｒｅａｎｅｓｔｉｍａｔｅｏｆｔｈｅ
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purchasingpowerparityfbreachindustryinthebaseperiod､Forthispurpose,wehave
developedpurchasingpowerparitiesfbrmdustIyoutputs，basedontheresultsof
PurchasingPowerParitiesandRealExpenditurepublishedbyOECD(l988andl993)．
Theseprovidepurchasingpowerparitiesbetweentheyenandthedollarfbrl97
commoditygroupsfbrtheyeaｒｌ９８５ａｎｄｌ９９０,whichwereevaluatedbytherelative
pricemJapancorrespondingtouniｔｙｏｆｔｈｅＵ.Ｓ、price，Thesecommoditygroups
includel63itemsofconsumptiongoods,ａｎｄ２９ｉｔｅｍｓｏｆｍｖｅｓｔｍｅｎtgoods､Pricesof
eachitemcolTcspondtodeliveriestofinaldemandatpurchasers，prices､Ontheother
hand,thestatisticalofficeoftheMinistryoflntemationalTradeandlndustry,Japan
publishedJapan-USlinkedintemationalinput-outputtablesfbrtheyeaIsl985and
l990,Theseinput-outputtablesareolganizedbythecommoncommodityclassification，
withthecommonconceptanddefinitionofthel63commoditiesbetweenJａｐａｎａｎｄｔｈｅ
ＵＳ、

First,letusbegmwiththeestimationofPPPindexfbrconsumptiongoods,We
startbymappingthel63consumptioncommoditiesinOECDstatisticsintothel63

commodityofthemput-outputtable､Unfbrtunately,adirectcorrespondencebetween
thetwoclassificationsisfairlydifficult,sincetheOECDcommoditiesareclassifiedby

theconsumptionexpenditureitems,whiletheinput-outputcommoditiesareclassified
bytheproductioncommodities､Wecantransfbmltheclassificationoftheconsumption
expenditureitemintothatoftheproductioncommoditybyusingthebridgetable
betweentwoconceptsofclassifications、ConcemingtheUS・data，thel977bridge

tablebetweenBLSinput-outputproductioncommoditiesby80industrialsectorsand

NIPAitemsby83consumptionitemsisavailablefiFomtheSurveyofCurrentBusiness・
Wetlytoestimatetheextendedbridgetableofthel63productioncommoditiesbythe
56consumptionitemsfiFomthebasicsourceofthel977bridgetable・Moreover，

concemingtheJapanesedata,ｔｈｅｌ９８５ｂｒｉｄｇｅｔablebetweenthel985mput-output

tableandSNAitemsby62consumptionitemsisavailableasabasicsource・Inorderto

adjusttheitemclassificationofOECDtothosemsourcesoftwobridgetables,we
finallydecidedtointegmteintothecommon56consumptionitemscorrespondingto

bothclassificationsoftheOECDandsourcesoftwobridgetables,asshowninTable2、

ByusingtheinfbrmationofthebridｇｅｔａｂｌｅｓｉｎｂｏｔｈＪａｐａｎａｎｄｔｈｅＵＳａｓａ

benchmark,wetriedtoestimatethebridgetablesinwhichthecontrolledtotals(row‐

wlseandcolumn-wise)correspondtothevectorsoftheconsumptionexpenditｕｒｅｓｂｙ

ｉｔｅｍｓｉｎｔｈｅＯＥＣＤｄａｔａａｎｄｂｙｃommoditiesintheinput-outputtable，respectively、

nlisfinalestimationofthebridgetablesisestimatedbyourinterpolationmethod
describedso-calledKEO-RASmethod(Kuroda(1985))Estimatedbridgetableinboth

JapanandtheU,Sprovideuswiththebridgematricesbythel63commoditiesbythe
56itemsfbrtheyearsl985andl990Byusingthesebridgetableswecanestimatethe

PurchasingPowerParitylndexbytheconsumptioncommoditiesintheinput-output
bases,whichisstillevaluatedbythepurchasers，priceinthefbllowingfbrmulation．

where

５６

lnp/－lnpy＝ZIvﾒ＋vXIlnpメーlnp：]，
ノーＩ

(j＝l,…,163） (14）
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Ｔａｂｌｅ２:US-JapanCommonClassificationofConsumptionGoods

CommodityDescription

ｌRice,brEadandOthercer℃als

２Ｍeat

３Ｆｉｓｈ

４Milk,cheeseandeggs

s0iland錘

６Fmitandvegetables

７Potaloesandothertube穂

８sugar

９ＣｏＨｂｅ,teaandcocoa

lOOtherfbods

llNon-alcoholicdrink駕

l2AlcoholicdriT1kR

l4CigaJ噂ttesandtobacco

l5FootwaⅡ℃

１６Repairofclothingandfbotware

l7Rems

l8Watercharges

l9Electricity

z０Ｇａｓ

２１０therfilels

２２Fumiturc,fixtures,carpels,andolherfloorcovermgS

２３Householdtextilesandtextilefilmishings

２４Householdappliances

２ＳGlasswar℃,tablewareandutensils

２６NmlPdumblehouseholditems

２７Householdservices

２８Domesticsewlces

29PhamaceuticalpmductsandmedicalsuppIies

３０Thempeuticappliances

３１Servicesofpmctitione応andnuJBes,etc、

３２Hospitalization

33Medicalandh函I1hcaI噂sewicCs

34TT圏nspoftationeqUipment

３５Ｔｙ1℃sbtubes,partSaccessoneSr噂pairandmaimainanceseWlce

36MotormelsboiIsandgI噂ases

370therper意onaltmI酉Porte印emses

３８Ｐｕ症hasedlmnsportsewice

39Postalsewices

40Telephoneandteleg君phsewices

４１Radio,televisionsetandaudioequipmem

４２Ｃａmer亀photogmphicequipmem,musicaliIngtmmemsbboals＆olherdumbles

430thersemi-dumblerecrealionalgOods

44PaItsandr印air客ｏｆrEcrealionalgoods

45Sewicesof鵡cr℃ation,cultuJ吟,etc、

４６Books,magazmesandnew5pap率ets，

４７Ｅ血哩tionalfbes
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４８Sewicesofhahdress扉,etc、

４９Toiletnesandcosmelics

50Jewelyandwatches

ｓ１０ｔｈｅｒｐ率onalgoodsandeHbcts

52Wmingequipmemandsupplies

53Restau”､tanddmkingplaces

54HotelandIodgingsewices

55Financialsewicecha』ges,、e､c、

５６Feesfbrsewlces,、e､c、

v：
畷

猷,cﾉリ
(Ｈ＝Ｊ,Ｕ)． (15）

Ｃ#(Ｈ＝J,U）representsthenominalvolumeoftheexpendituIewhichis
classifiedbythej-thproductioncommodityandthei-thconsumptioniteminthebridge

tablesofJapanandtheUSv#(〃＝J,U)standsfbrthevalueshareofthei-th
consumptioniteminthej-thpmductioncommodity､Thefbrmulation(14)representsthe

T6mquistindexofthePPPbythepurchasers，price・EstimatedPPPindexbythe

purchasers，priceshouldbetransfbrmedintothePPPbytheproducers，price.Ｕ､Ｓ，
statisticsprovideuswiththemarginmatrix，includingthemtesoftradeand

transportatioｎｍａＩｇｉｎｓｂｙｃｏｍｍｏｄｉｔｉｅｓｆｂｒｔｈｅｙearl977；whichisconsistently

classifiedwiththeinput-outputtable・TheJapanesemarginmatrixfbrthetladeand

transportationmargmsareavailablefbrtheyearsl985andl990andaIeconsistent

withtheinput-outputtables・WecantransfbrmthePPPindexbythepurchasers，price

intothatoftheproducers，price・

Next，ｗｅｗｉｌｌｔｕｍｔｏｅｓｔｉｍａｔｅｔｈｅＰＰＰｉｎｄｅｘfbrtheinvestmentgoods、As

mentionedabove，theOECDstatisticshaveinfbrmationonthePPPindexby29

investmentgoods,WetIytomaptheclassificationofthe29investmentgoodsinOECD
intotｈａｔｏｆｔｈｅｌ６３ｃｏｍｍｏｎｃｏｍｍｏｄｉｔｙｃｌａｓsificatioｎｏｆｔｈｅＪａｐａｎ－Ｕ.Ｓ，linked

intemationalinput-outputtable､ResultsareshowninTable3､Wecanfinallyestimate
thePPPindexofthel9commoditiesbythepurchasers，price,andtransfbrmtheminto

thosebytheproducers，pricebyusingthemaIginmatrices，

EvenifwetrytoestimatethePPPindexfbrconsumptionandinvestmentgoods,a
completesetofthePPPindexfbralll63commoditiesisunfbrtunatelyimpossible.Itis
becausenotallintermediategoodsdeliveredtothedifferentindustrialsectorsare

includedamongthel97commoditygroupsoriginallydeliveredtofinaldemandinthe
PurchasingPowerParitiesofOECD､Wecanonlycoverl22commoditiesoutofl63in
theinput-outputcommodityclassificationThereisnoinfbrmationonthePPPindexfbr
theintermediateinputsinOECDsource・TheMinistryoflntemationalTradeand
lndustry(Japan)enfbrcedaspecialsamplesurveyfbrthepricedifferenceofthe
intermediategoodsbetweenJapanandtheU.Ｓ､ｉｎ1994.,lissurveyaimedtoobserve
thepricedifferencebetweenJapanandtheU.Ｓ・fbrthespecialintermediate
commodities,including91commoditiesofintermediateandcapitalmaterialsandl7
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Ｔａｂｌｅ３:ＣＯｎ℃spondenceTableofInvestmentGoodｓｂｅｔｗｅｅｎＵ.S・＄apan
CommonI-OandOECDClassificatio、

l-OCode ＯＥＣＤＣｏｄｅ

７９metalpmdfbrcoI1st、 l64stmctumImetalpmducts．
＝ー＝ーーー＝＝ーーー一一－－一一‐｡一一‐‐ｰ‐一ー一ーーー＝＝一一＝ーーーーー‐‐-つ｡◇つ‐‐‐‐ロ－－ー~ーーー＝＝ーーーーー一一‐‐‐‐●｡●｡‐‐‐ー‐■‐ー画一一■＝ー＝ーーー．

８０metal“血in垂 １６６toolsandfinishedmetalgOods

８１othermetalpmducts
‐一一‐＝‐ー－－＝一＝一一一＝ーーーー‐‐‐｡←‐ー‐ーー一一一一--－＝＝一一一－－－－一‐一・‐｡●‐‐‐‐｡ーー＝一－－＝一＝‐一一ー一一つ‐｡●｡‐‐‐‐ー一一ｰ一一＝ーーーーーー.

８２enginesandboile‘宙 l65pmductsofboiIemmaking
-＝ーーー一一＝‐一つ②｡‐‐ーーー一---ー＝＝ーーーーー‐一一‐◇一一＝一－－-－＝ー＝ーーー■ーーーーーー‐‐‐Ｃつ‐‐‐■一ーーー＝ー＝ーーーーー‐‐一一一つ｡●つ●‐‐一一－－ーーｵ

g3sewingmachines l70textilemachｍｅＴｙ

８７textilemachinenノ
ーーー一一‐ー‐｡｡‐一一－－一一－－-－－ーーーーーーーー‐ー‐-－｡●‐‐＝一ーー一ーーー＝＝＝ー‐‐‐‐-つ‐●●｡‐‐＝ー一＝一‐ロ－＝ーー＝ーー＝‐‐‐‐●●｡●‐ｰ‐‐‐＝ーー＝p

84miningco81st,machinery l69mining,metallurgybequipmem
-＝‐ー‐ー｡Ｃｅ一一一ー一ー一一-－－－＝ーーーー＝ーー一一‐一つ｡‐‐‐‐‐一ー一一一ー■ー＝ーー＝‐ー‐‐‐｡●●●‐‐‐ー‐ー一ーーー＝ー＝ーーー‐一一‐‐●●｡●｡ｰ一一‐ーｰー＝,

８５metalprDcessmgmachinery l68machinetoo1sfbrmetaIwolk．
■ー＝ーー一一ー‐‐‐●‐｡‐‐-－ーー--ーー＝ー＝ーーーーーーーー‐‐‐‐●‐＝‐一ー＝＝ー＝ー＝ーーー＝ー－－‐｡｡‐｡‐ー‐‐‐一一‐ーロ＝ーー＝ーーー‐ー‐‐‐｡｡｡⑪｡‐‐‐‐ー■

８６ａ邸culturalmachinery l67agriculturalmachinenノ
ーーーー一＝｡‐‐‐｡｡‐一一一--－－－－ーーー＝ーー一一ー‐‐‐｡｡‐‐＝一ーー一－ー＝ー＝＝ー‐＝‐‐‐｡｡●‐②~ー‐ーー‐ーｰー＝ーー■‐一‐‐‐の‐｡‐＝~‐ｰ｡－口＝■ーーーー‐

８８othergenemlmachinery l71machimelyfbrfbod,Chemicals.、

l72machinefyibrwood,lealher

l73othermachinefy
D‐‐一一一－－－-－ー＝ーー＝ー一一一ー一一‐‐‐‐‐ー‐－－－＝＝ー＝ーー‐｡‐｡｡‐一一ー‐ーー一ーｰー＝ー＝ー一一一‐‐‐‐■｡｡ｰ‐＝ーーｰ凸一＝＝ー一一ー一一‐‐｡‐●●ご‐一一o

８９oificemachinery l74oHiceﾉPhotognphiceqUip．
ーーー一一‐‐‐｡●つ｡●‐ー‐一ｰ一ーー＝＝ーー一ー‐ー‐‐｡｡‐ー‐‐‐ー＝ーーーー＝ーー＝‐ー一＝‐ｰ●①●‐ーーーー画－画一＝ー‐－－‐ー‐‐｡●‐ロ‐‐■ー＝＝ーーー＝ーー‐‐ー‐a

９０radio,TVandaudiosetsl79electricequip1.,ｍｄｉＯ,etc、

９１olherelectricequipt・ibrhousinguses

９２electriccomputingmachinery

９６rolatingelectricmachinery

９９accessoriesofelectriCequipment

lOOotherelectriceqUipmem
‐‐‐‐ー‐●｡ｰーーー‐‐一ーー＝＝ーーー‐‐‐‐‐‐－－ー-－ーーーー＝ーー＝＝ー‐一‐｡●｡一口一一■＝一ーー■ー-－‐‐●●‐‐‐＝ー一‐一＝＝ーーｰ‐ー＝‐｡●●‐｡‐‐‐一‐=－０

９３TelecommRmicalionmachineTy l78telecommunicatioI1equip,etc．
■ーーーーー＝‐‐‐｡‐●＝--＝＝ｰーーー－－－一一‐｡つ‐ー一一‐ーー＝ー＝ーーーーーー‐‐●●｡－－＝ー‐＝ーーーーー＝ー‐‐‐｡｡‐色＝■ーー－－ーー＝ー＝‐‐‐‐●｡｡｡‐ｰｰ■－由

I01momrvehicles l80motorvehiclesandengnes
＝ーーー＝‐ー＝‐一‐一○‐ｰ‐ー＝ーーー＝ーーー‐一一一一○‐‐＝ーー＝ーー＝ーー＝－－ー‐｡‐｡Ｃｰ－－‐ロー‐ー＝‐＝‐‐‐‐｡｡‐‐ー‐ー一一ー＝＝ー一一‐‐‐‐‐●｡｡｡‐‐■ー＝由

l02bicycles l84bicycle,moto2℃ycles,etc．
‐｡‐‐ｰ｡－－＝＝=ーーーー一一一一一－一‐一一ーー-＝－－－－－一一一‐‐－－－－＝＝－－－＝－－－－－－‐‐‐｡‐－－■ロローーーー－－－－－－｡●｡‐一一一一－－－－＝■＝‐ｰ－－－６

１０３shipsanditsr℃pairBl81boals,steame応,tugS,ri鴎ets・

l05airCrananditsrePair5１８２１ocomolives,vaI喝andwagons

lO4milWayanditsr噂Pai応 l83aimmafi,hov匂℃mft,etc

lO6othemznSPOrtationequipt．
‐一一一‐●‐‐ー一一一ーーーーーーーーー－－‐●●一－一一－－－ーーー＝‐‐｡●‐ｰ‐ーー－－－＝－＝－－－‐‐●つ－－－－一＝－－－－－－｡｡●－－－＝－－－－＝－－－－－●■●－－口一・

l07opticaI/Photo尊圏phicequipt．l76optical/PhotographiceqUipt．
｡｡‐‐‐一一－－－－ー＝ーー一一‐‐｡‐‐ーー一一ー－－－－－－‐‐●‐Ｃ＝一－－－－－－－－一一一一つ●●一一－一＝－－－一一つ－Ｃ－－－－－－－－－－－－－－－Ｃ●●－－色－－＝－－－■

１０９Physicalandchemicalinslmmentsl75pr噂cisioningtnlmems
llOmedicaIingtrumentR

●ーーー－－－＝一一＝一一‐‐‐ＣＣＣ－－－ー－－－－－－－｡－｡●－－－－－－－－－－－－－－－つ－－－－－－＝=一一一つ｡－●－－－－－ローーーーー－－－｡●－－－ローーーーーーローーーョ

１１７housingcongtmct．１８５single-fhmiIydwelIings

l86multi・ihmilydwellin摩

ll8non-housingconsmlction l87agn.buildingｇ
ーー＝ーー＝＝ーーー一一一‐Ｃー‐一－－ー＝ーーー＝一－一‐‐‐‐‐一ー＝ーー＝ーー＝ーーー‐‐Ｃ‐＝‐ーー一＝＝＝‐ーー‐‐●ー‐ーーー＝－＝－－－－－‐｡｡‐－－－＝＝一一一－－－－－●｡

l881ndu副rialbuⅡ｡ings

l89buildmgfbrmaIketsevices
一口一一一一一一一一一一｡‐‐一一－－－－－ーーー一ー一‐‐●‐‐ー一一＝－＝－－－－－｡●●‐－－－－＝＝－－一一一一●－－－口一一一＝－－－つ｡－つ－－口一一一一‐一一一一●つ－－－－－写

l20Publicconstruct．１９１madsbbridge,andtunnels

l21railwayconstmcLl92othertral酉portmutes

l22elechicitycOIngtmCL１９３olherCivilengineeTingwOIkS
l23T造Iecommunicalion色cilities

l24otherpubliccoI1stmction

commoditiesofservicesduringthemonths，AprilthroughSeptember，Ｔｈｅ９１
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commoditiesofmaterialswillcoveｒ１９.lpercentoftheWPIcommodities,whilethel7
commoditiesofserviceswillcover392percentoftheCSPIServices，Wetryto
establishacorrespondencebetweenthesecommoditiesandservicesinthesurveyinto
thel63commoninput-outputcommodityclassificationFurthermore,wetrytoextend
backwardthe1℃sultsofthesurveyintheyearl994tothepricesfbrtheyearsl985and
l990,byusingthecorrespondingWPIandCSPIineachcountriesWecouldobtainthe
additionalinfbrmationofthePPPindexfbrl7commodities､Ｓｏｆｌｒ,wehavebeenable

toestimatethePPPindexfbrlO3consumptiongoods，l9investmentgoodsandl7
intermediategoodsfbratotalofl63commodities､WestillcouldnotestlmatethePPP
indexfbr24commodities､Wehaveeliminatedthegapbetweenthetwosystemsby

utilizingthepurchasingpowerparitiesofclosesubstitutesfbrthemissingcommodity
groupsToobtajnpurchasingpowerparitiesfbrindustryoutputs,weadjusttheprice
indicesfbrcommoditygroupsinJapanandtheUS,ｂｙ“peelingoff，，theindirecttaxes
paidbyeachindustry・Toobtainthepurchasingpowerparitiesfbroutputsofthirty
industries,weagg1℃gatetheresultsfbrcommoditygroups,usingasweightstherelative
sharesofeachcommodityinthevalueofindustrygrossdomesticoutputfiomthel990
Japan-U・Slinkedintemationalinput-outputtables,Finalresultsoftherclativepnces
andthepurchasingpowerparitiesfbroutputbythirtyindustries,ａＩｅｓｈｏｗｎｉｎＴａｂｌｅ４
１ｎＴｾlble4thefirstfburcolumnsfiomthesecondtothefifth,representtheestimated

resultsofrdativepricesandpurchasingpowerparityindices，baseduponthe
producers，pricebyindustly・Intheaggregationoflhethirtyindustriesfbrl63
commodities,weusedtheshareofgrossproductsasweights,aswementionedabove・
Asarefbrencepoint，ｗｅｔｒｉｅｄｔｏｅｓｔｉｍａｔｅｔｈｅＰＰＰｉｎｗｈｉｃｈweusedtheshareof
expendituresasweightsInTable4weshowtheresultsbygrossoutputweightas‘a，
andlheexpenditureweightas‘b，､Resultsshowninthenextfburcolumnsfromthe
sixthtotheninthrepresenttherelativepricesandthepurchasingpowerparitiesfbr
output,baseduponthepurchasers，price・
WecanaccountfbrmovementsintherelativepricesofindustriesoutputsinJapan

andtheUnitedStatesbychangesmrelativeinputpncesandchangesmrelative
productivityleveＬＴｏｏｂｔａｉｎｐｕrchasingpowerparitiesfbrcomponentsofintermediate
andenelgyinputsineachindustryduringl990，weaggregatepurchasingpower
paritiesfbrgoodsandservicesdeliverBdbythatindustrytootherindustries,Weemploy
relativeshaIesmthevalueofdeliveriesofintermediateandenergyinputsfiomother

industriesfiromtheinput-outputtablesasweights．

3.2.PurchaSingPowerParitieSfbrC叩italInputS

WehavedividedcapitalstocksintocommoditiesasacapitalstockmatrixinJapanOn
theotherhand,thecapitalstockbyindustryintheUS､wasalsodividedintofifty-one
capitalassetsWeemploytheequalitybetweenthepriceofanassetandthediscounted
flowoffUturecapitalservicesinordertoderiveservicepricesfbrcapitali､put・
Althoughweestimatethedeclineinefficiencyofcapitalgoodsfbreachcomponentof
capitalinputseparatelyfbrJapanandtheU.Ｓ,,weassumethattherelativeefficiencyof
newcapitalgoodsinagivenindustryisthesameinbothcountries､Inourfbnnulation，
wecouldestimatetherateofretumoncapitalbyindustryinbothU.Ｓ,ａｎｄJapan．



１．５１６６

１．１７０５

1.6542

１．００００

１．８３２６

0.9645

1.0743

1.3937

１．１３５２

1.5370

１．１３４９

1.0080

1.9874

1.3551

1.6100

1.0687

2.0203

1.6557

1.3268

0.7548

0.9537

1.0694

1.3697

1.0502

1.3355

1.8139

2.5239

1.0000

0.8782

1.3767

1.5051

0.8442

21.2068

1.0000

2.0454

1.5244

0.6577

1.5815

１．００００

2.0081

1.3272

０．８１８１

1.9874

1.5880

1.3384

1.4286

1.9459

1.7490

1.2620

0.7548

1.0543

1.3662

1.4933

1.3421

1.2525

１．８１３９

2.5239

1.0000

1.1207

１．１７１１

Ｔａｂｌｅ４:PumhasingPowerParityIndexandRelativePriceby30Commodities
betwｅｅｎＪａｐａｎａｎｄＵ.S・iｎｌ９９０

２１９．６２

169.51

239.55

144.81

265.38

139.66

155.57

201.83

164.39

12258

164.34

145.97

287.80

196.24

233.14

154.76

292.56

239.76

192.13

109.30

138.11

154.86

198.35

152.08

193.39

262.68

365.49

144.81

127.17

199.36

Producer，sPnce

RelativeP1ice PPP

b、ａ．ａ．

Purchaser，sPnce

RelativeP1ice PPP

b・ａ．ａ．b， b，

1.6734

1.1705

1.4739

1.0000

1.8749

１．１４９４

１．２１７８

1.5323

1.1352

1.6358

1.6497

1.0567

2.1466

1.2021

1.5748

1.0508

1.7488

1.4704

1.2696

1.0128

0.9200

1.0904

1.2598

1.1510

1.3487

1.8144

2.5254

1.0000

0.9008

1.3879
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０
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１
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１
２
２
２
２
２
２
２
２
２
２
３
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242.33

１６９．５１

２１３．４３

144.81

271.51

166.45

176.36

221.89

164.39

236.89

238.90

１５３．０２

310.85

174.08

２２８．０５

152.17

253.24

２１２．９３

183.85

146.66

133.23

157.91

182.44

166.68

195.30

262.74

365.70

144.81

130.45

200.98

２１７．９６

12225

3070.95

１４４．８１

296.19

220.76

95.24

229.02

１４４．８１

290.79

１９２．１９

118.47

287.80

229.96

１９３．８１

206.88

281.79

253.27

182.75

109.30

152.68

197.85

２１６．２５

194.35

１８１．３８

262.68

365.49

144.81

162.29

１６９．５９

Note:Exchangerateofyenperdollarinl990isl44､８１yen．
a:aggreagatedbyvolumeofthedomesticproductsasweights
b:aggreagatedbyvolumeofthehouseholdconsumptionasweights

1.5438

1.1705

２．１０４２

1.0000

1.8937

１．６１２８

0.7302

１．６１６３

1.0000

1.7697

1.6497

0.9365

2.1466

1.2628

１．１００５

1.3601

1.7078

1.5066

１．２１５５

1.0128

0.9811

1.2023

1.3472

1.2336

1.2559

1.8144

2.5254

1.0000

1.1284

1.1604

223.56

１６９．５１

304.72

144.81

274.23

233.55

１０５．７４

234.06

１４４．８１

256.28

238.90

１３５．６２

３１０．８５

182.87

159.37

196.96

247.31

２１８．１７

176.02

146.66

142.07

174.11

195.09

178.63

181.87

262.74

365.70

144.81

163.40

168.04

EstimatedvaluesofthecapitalservicepricebyindustryinbothU.Ｓ・andJapantake
accountofthevalueoftherateofretumoncapital,pricesofinvestmentgoods，
economlcmtesofdepreciationbyassetsandparametersofthetaxsystems,respectively・
T11eappropnatepurchasingpowerparityfbrnewcapitalgoodsisthepurchasmgpower
paIityfbrthecon℃spondingcomponentofinvestmentgoodsoutput・Ifwecantakeinto
accountthedi錠rencesoftheestimatedrateofretumsoncapitalandthediffbrencesｏｆ
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Ｔａｂｌｅ５:EstimatedResultsofReIativePricesofCapitallnputinl990

１.agnculture

2・coalmining

3､othermining

4・building＆construction

5,fbodsmanuihcturing
6,textile

7､apparel

8・woodsproducts

9・filmituIc

lO､paper＆pulp

ll､printing

l2chemicalproducts

l3､petroluem＆coalproducts

l4・leatherproducts

l5､Stone＆ｃｌａｙ

ｌ６・iron＆steel

l7metalpmducts

l8､genemlmachinery

l9,electIicmachinery

20､motorvehicle

２１.othertrasportequipments

22､precisioninstruments

23､othermanufacturing

24､transportation
25､communication

26.electricity

27gassupply
28,trade

29.finance＆realestate

30・othersewlces

CapitalServicePrice

USJap8mRelativePrice

0.13832

0.14487

0.18814

0.29434

0.28495

0.17170

0.23263

0.30525

0.22360

0.24722

0.32684

0.27288

0.19703

0.21788

0.20240

0.15552

0.23646

0.21948

0.21324

0.24847

0.16742

0.22163

0.23150

0.16446

0.23816

0.16180

0.'7483

0.24495

0.16118

0.42332

0.17604

0.11003

0.72086

1.10972

0.36474

0.07689

0.69551

0.41248

0.55171

0.27717

0.47117

0.29491

0.36194

1.21679

0.26163

0.26321

0.30021

0.50832

0.46396

0.27699

0.25127

0.24704

0.44959

0.16350

0.16871

0.19372

0.20818

0.38233

0.34563

0.38093

1.27271

0.75949

3.83152

3.77015

1.28003

0.44781

2.98970

1.35129

2.46729

1.12114

1.44160

1.08070

1.83697

5.58480

1.29264

1.69240

1.26962

2.31605

2.17578

1.11477

1.50080

1.11466

1.94207

0.99413

0.70838

1.19730

1.19072

1.56086

2.14436

0.89986

thetaxparameterswiththepurchasingpowerparitiesofthecapitalgoodsfbrl990,we
canestlmatethepurchasingpowerparityindexfbrthecapitalservicepnces，asthe
relativeservicepriceofcapitalinputinJapanincompansonwitｈｔｈｅＵＳ、indexas
unity､ResultsareshowninTable5､ThesecondandthirdcolumnsmTable5rcpresent
thecapitalservicepricesofbothcountriesintheyearl990,wherecapitalserviceprices
areevaluatedbythePPPindexoftheinvestmentgoods,thedifferencesoftheestimated
rateofretumsoncapitalandthedi錠rencesofthetaxpaIametersbetweentheU.Ｓ,and
JapanThefburthcolumnrepresentsthePPPindexofthecapitalservicepricesin
JapanWhichareevaluatedbythecorrespondingUScapitalserviceprlcesasunity．
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TabIe6:RelativePriceofLaborlnputinJapan：1960,85ａｍｄ９０

1.agriculture

2・coalmining

3・othermining

4､building＆construction

5,fbodsmanufhcturing
6,textile

7､apparel

8､woodsproducts
9､mmituIE

lO､paper＆ｐｕｌｐ

１１.printing

l2､chemicalproducts

l3､petroluem＆coalproducts

l4,leatherproducts

l5,Stone＆clay

l6・ｉｍｎ＆steel

l7metalproducts

l8､generalmachinery

l9・electricmachineIy
20,motorvehicle

21・othertrasportequipments

22､precisionmstruments

23・othermanuihcturing

24､transportation
25､ｃｏｍｍｌｍ画tion

26,electricity

27.gassupply
28､trade

29盲finance＆reales唾te

30・otherservlces

１９６０１９８５ｌ９９０

ＭｅｔｈｏｄｌＭｅｔｈｏｄ２MethodlMethod2BenchmnTk

0.13159

0.15260

0.06310

0.08454

0.10586

0.10949

0.07269

0.08341

0.09431

0.''706

0.09192

0.14273

0.16309

0.10426

0.10701

0.’'934

0.09313

0.10493

0.11435

0.09831

0.13095

0.10446

0.08441

0.11265

0.17769

0.21628

0.'3541

0.13707

0.10989

0.16049

0.16700

0.14645

0.06238

0.08506

0.09957

0.’’104

0.07241

0.07138

0.09004

0.09362

0.09121

0.12409

0.'4890

0.11837

0.09515

0.11193

0.08500

0.09649

0.09698

0.07619

0.09470

0.09304

0.07831

0.10796

0.'7295

0.26897

0.12665

0.13908

0.11263

0.16643

0.34574

０．６１９９７

0.20691

0.38684

0.41915

0.46894

0.37576

0.36419

0.45972

0.38824

0.50264

0.44102

0.45161

0.48667

0.40800

0.45225

0.38590

0.41427

0.43167

0.37819

0.53635

0.40196

0.42182

0.34898

0.51198

0.56546

0.48829

0.52710

0.43073

0.50990

0.34598

0.58933

0.20554

0.38774

0.40718

0.44532

0.38425

0.34852

0.46261

0.37995

0.50358

0.42986

0.45611

0.50730

0.39525

0.44704

0.37705

0.40914

0.42234

0.37004

0.50805

0.39766

0.42566

0.34692

0.52654

0.57967

0.48538

0.53179

0.42580

0.51634

0.43785

0.91293

0.47146

0.65335

0.64843

0.72985

0.62524

0.59290

0.75049

0.64306

0.75952

0.69326

0.92130

0.77581

0.62769

0.70353

0.61216

0.66507

0.65934

0.68122

0.82485

0.61423

0.71387

0.57036

0.90770

0.87677

0.76664

0.83684

0.62192

0.74343

3.4.EstimatedResultsofPPP

Purchasingpowerparitiesfbrindustryoutput,capital,andlaborinputsinl990are
summarizedinTぞｌｂｌｅ７､Accordingtoourestlmatedrelativepricesfbrindustrialoutput
inl990,pricesinJapanwerehigherthanthoseinU・Sinalmostallsectorsexcept

textiles,motorvehicle,othertransportationequipment;ａｎｄalso,finance,msurnnceand
realestate・Therelativepricesineachsectorareevaluatedbytheobservedexchange
mte:１４４．８１yenperdollarinl990・Concemingconstructionandtrade,weassumethat

therelativepncesshｏｗｎｏｄｉ錠rencebetweentheU.Ｓ・ａｎｄJapan,sinceitisdifficultto

obtaintheinfbnnationfbrtheestimationfbrthePPPinthesetwosectorsdirectly､Ｔｈｉｓ
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Table7:RelativePriCebyIndUstIyinl990(U､S・(1990)=1.0）

1.aglicultuIE

2､coalmining

3.othermining

4､building＆constmction

5､fbodsmanufhctuIing
6､textile

7apparel

8､woodsproducts

9・fhmituI己

10.paper＆pulp

ll・printing

l2・chemicalproducts

l3､petroluem＆coalproducts

l4,leatherproducts

l5､Stone＆clay
l6､iron＆Steel

１７.metalproducts

18.9enemlmachinery

l9､electricmachinery
20・motorvehicle

21・othertraSportequipments

22・prEcisioninstruments

23,othermanuihcturing

24､transportation
25､commlmication

26・electricity

27.gassupply
28trade

29・iinance＆realestate

30､otherservices

Output

PIice

1.51661

1.17058

1.65424

1.00000

1.83264

0.96450

1.07435

1.39376

1.13526

1.53708

1.13490

1.00803

1.98749

1.35516

1.61002

1.06876

2.02036

1.65573

1.32681

0.75483

0.95379

1.06941

1.36975

1.05021

1.33553

1.81397

2.52396

1.00000

0.87820

1.37671

Capital

PIice

1.27271

0.75949

3.83152

3.77015

1.28003

0.44781

2.98970

1.35129

2.46739

1.12114

1.44160

1.08070

1.83697

5.58480

1.29264

1.69240

1.26962

2.31605

2.17578

１．１１４７７

1.50084

1.11466

1.94207

0.99413

0.70838

1.19730

1.19072

1.56086

2.14436

0.89986

Labor

Price

0.43785

0.91293

0.47146

0.65335

0.64843

0.72985

0.62524

0.59290

0.75049

0.64306

0.75952

0.69326

0.92130

0.77581

0.62769

0.70353

0.61216

0.66507

0.65934

0.68122

0.82485

0.61423

0.71387

0.57036

0.90770

0.87677

0.76664

0.83684

0.62192

0.74343

suggeststhatinthesetwosectorspricesinJapanwereassumedtobeequallyevaluated
accordingtomarketexchangerateinl990､nlerelativepricesfbrlaborinputinl990
representsubstantiallylowercostsoflaborinputinJapan,mlativetotheU.S・On

average,therelativelevelofthehourlywageinJapanwasstill60-70percentthatofthe
U.Ｓ､levelinl990､Asmentionedbefbre,thesefiguresaIcestimatedbycompansonsof
thehourlywagesoflaborinputsasclassifiedbysex,age,education,ａｎｄemployment
statusmeachindustry・Weshouldnotethatthecomparisonofhourlywagesincludes
thecompansonofthehourlywagesnotonlyfbremployees,butalsofbrselfemployed
andunpaidfamilywoIkers､OurestimatedhourlywagesfbrselfLemployedandunpaid
familywoIkersinJapanwereIclativelylowerthanthoseintheU.Ｓ,,ａｎｄｔｈｅｓｈａｒｅｏｆ
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theselfemployedandunpaidflmilyworkersintotallaborwasstillhighinJapanwhen
comparedwiththeUS､Bycontrast,thecostofcapitalmJapanwasonaveragemore
than50percenthigherthanthatintheU.Ｓ，inl990Inparticular,inothermining，
construction,apparel,filmiture,leather,machinery,electricalmachineryandfinance，
theJapanesecostofcapitalinputwasextraordinarilyhigherthanthaｔｍｔｈｅＵＳ,As
mentionedbefbre,thesefigUrescomefiromthecomparisonoftheusercostofcapital
betweentwocountries、Wearetakingintoaccountthedi鮭rencesofthepricesof
investmentｇｏods,rateofretumoncapital,andtaxstmctures・Here,ｗｅdidnottake
mtoaccountthedifferencesofpricesoflandandmventoly，Ｔｈｉｓsuggeststhatthe
diffbrencesoftheassetspricesfbrlandandinventoryarepresumablyequaltothe
di錠rencesoftheotherassetpricesbetweentwocountrieswhenconsidercdfiomthe

viewpointoftheevaluationoftheusercostofcapital・Thepurchasingpowerparities
fbrintermediateandenergyinputsalcestimatedasaweightedaverageofthe
pumhasingpowerparitiesofindustryoutputs､ThecostsofintermediateinputsinJapan，
exceptenergy,werehigherthanthoseintheUS・ｉｎ1990,whicharereflectedbythe
relativepricesofoutput､Ontheotherhand,therelativepricefbrenergyinputsinl990
was錘rlyhigherthanthatintheUS,Table8presentsthetimeseriesfbrpriceindices
ofvalueadded，andcapitalandlaborinputsfbrtheperiodl960-92inJapanin
comparlsonwiththecorrespondingU.Ｓ､indices､EachJapaneseindicesfbrvalueadded，
laborandcapitalrep１℃senttwoaltemativemdices；undenominatedanddenominated
priceindicesbythemarketvalueoftheexchangerate,Ｔｈｅｓｅcondandfburthcolumns

representpriceindicesofvalue-addedfbrJａｐａｎａｎｄｔｈｅＵＳ､Ｔｈｅｓｅcondcolumnisthe
Japanesepriceindexwiththebenchmarkattheyearl990,Whercthel990valueof

indexisequaltothepurchasingpowerparitydividedbytheyen-dollarexchangerateat
thattime・Thethirdcolumngivesthecorrespondingpriceindexwhicharedenominated
bythechangesofthemarketexchangerate・T11efburlhcolumngivesthecoITesponding
priceindexintheUS.,withbaseequaltooneinl990・

Similarly,thefifthandseventhcolumnsprovidepriceindicesfbrlabormputsm
JaｐａｎａｎｄｔｈｅＵ.Ｓ､ｉｎtermsofdollarsandtheeighthandtenthcolumnsrepresentpnce
indicesfbrcapitalinputs、AccordingtotheresultspresentedmTable８，theprice
deflatorfbraggregatevalueaddedinJapanwasO32017inl960,whilethatoftheU.S・
ｗａｓ0.24945.Whendenominatingthechangeofthemarketexchangerate,theJapanese

prlcewasO､128787.ThisimpliesthattheJapaneseaggregatepriceindexinl960was
only52percentofthatintheU・Sunderthemalketexchangerateof360yenperdollar、
Underthefixedyen-dollarexchangerateof360yentothedollarthatprevaileduntil

l971,theJapanesepriceindexroseto64percentoftheU.Ｓ､priceindexinl970,The
Japaneseprice,。e､ominatedindollars,exceededthecorrespondingU.Ｓ・priceinl979

afterthecollapseofthefixedexchangerateregime・Thiswasaconsequenceofahigher

rateofinflationinJapan,andasubstantialappreciationoftheyenthroughoutl973・

ThecompetitivenessofU.Ｓ､industriesrclativetotheirJapanesecounterpartshasbeen

extendedbytherapidappreciationofyenafterthePlaza，ｓａｇ１℃ementinl985、
Inthefirsthalfofthel980s,theUS､inflationmtecontinuedatahighlevel,while

Japanunderwentaperiodofseveredeflation,accompaniedbydep1℃ciationoftheyen・
Thissituationcontinueduntill985,asinflationintheU.Ｓ,continuedatahighrate.Ｕ､Ｓ・

pncesroseandgraduallyapproachedtothelevelofJapanesepricesindollars,ｄｕｅtｏ
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Ｔａｂｌｅ８:DenominatedPricebyPurchasingPowerParityIndex：

JapanandUnitedStatesduringl960-92
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1.4431

1.4664

1.4472
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0.1764

0.2002

0.2523

0.3102

0.3675

0.3987

0.4311

0.4555

0.4706

0.4965

0.5286

0.5493

0.5661

0.5795

0.6040

0.6185

0.6230

0.6397

0.6689

0.7090

0.7681

0.7954

therapidapp1℃ciationoftheU.Ｓ，dollar,relativetotheJapaneseyen､Ｂｙｌ９８５，the

Japanesepricelevel(indollars)wasonly80percentoftheUS・price,whichimplies
thatJapaneseindustrieshadfworablyrecoveredtheirsubstantialcompetitive
advantage,relativetotheirU.Ｓ､counterpartsfTomtheviewpointofcomparativemaclo
aggregatedlevels

AccordingtotheintemationalcomparlsonofcapitalinputpricesshowninTable8，
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thecostofcapitalinJapanwasalmostL5timesthatoftheU.Ｓ・inl960;andgradually
rosetoalmost2timesthatoftheUS・levelbyl970､AftertheenergO/crisisinl973the
costofcapitalinJapandecreasedrelativetotheUS.，undercuttingtheU.Ｓ・levelby
almostL5timesinl980,Ｂｙｌ９８５,therelativecostofcapitalinJapanhadfallento
onlylO7percentoftheU.Ｓ､level,Ｔｈｅ釦lofthisrelativepriceinthel980sresulted
fiPomtheappreciationofthedollar､Finally,acomparisonoflabormputpricesinTable
８ｓｈｏｗsthattheJapanesewagerateml960wasonlyl2percentofthatintheUS,By
l970theJapanesewageratehad応ached22percentoftheUS・level・Rapidwage
mcreasesinJapanduringthel970s,andtheshaIpappreciationoftheye､,raisedwage
mtesinJapanto50percentoftheU.Ｓ､levelinl980､ThesubsequentappIeciationof
thedollar,andlnpidwageincreasesintheUS､inthefirsthalfofl980s,１℃sultedina

declineinJapanesewageratesrelativetotheU.Ｓ､Ｔｈｅｒｅlativepriceoflaborinputm
Japanwasonly45and70percentoftheU.Ｓ､levelinl985andl990,respectively・Our
intemationalcompansonsofrelativepricesofaggregateoutputandinputsshow,first，
thattheJapaneseeconomyhasbeenincreasingitscompetitiveness,mcomparisonwith

theU・SeconomythIoughouttheperiodl960-72．Japanesecompetitiveness
deterioratedsubstantiallyafterl973,andrecoveredgradually,ｄｕｅｔｏｔｈｅappreciation
ofthedollarinthefirsthalfofl980sSecondly,lowerwagerateshavecontributedto
JapaneseintemationalcompetitivenessthroughoutthepeIiod,especiallybefbrethe
energycrisisinl973､LowercostsofcapitalintheUS,havecontributedtotheU.Ｓ・
mtemationalcompetitivenessfbrmostofthisperiod、
WetumnexttotheintemationalcompetitivenessofJapaneseandUS､industries・
Exchangemtesplaythesameroleinrelativepricecomparisonsattheindustrylevelas
ataggregatelevel・However，industryinputsincludeenelgyandotherintermediate
goodsaswellasｐｒｉｍａｒｙｆhctorsofproduction・ThepriceofeneIgyinputsineach
industlialsectorisevaluatedbyanaggregateindexofinputsofpetroleumandcoal
products,electricityandgassuppliesTherelativepricesoftheoutputsofthesethree

industriesinJapanandtheU.Ｓ・aregiveninthefbllowingtable：

Ｙｅａｒ

1960

1965

1970

1975

1980

1985

1990

petIoleum＆ｃｏａｌ

Ｊａｐａｎ ＵＳ、

0.522290.18608

0.490180.18008

0.531770.18830

1.543750.45500

3.023571.19290

2.984651.10455

1.611961.00000

electricity

Japan U.Ｓ、

0.524620.21649

0.599990.22088

0.600250.22831

1.123840.38307

2.094420.63839

2.272170.94066

1.782741.00000

ｇａｓ

Ｊａｐａｎ Ｕ.Ｓ，

1.053370.15087

1.085290.15408

1.121910.16092

2.003660.30948

3.197090.77264

3.497301.18042

2.518361.00000

nleenergycrisisofl973hadanenolmousimpactonthepricesofenergyinboth
JaPanandtheU.Ｓ・PricesofpetmleumandcoalproductsinJapanwerealmostthree
timesthoseintheUS.,whilepricesofelectricityandgasｗｅＩｃｍｏ１℃thanthIcetimesof
thoseintheUS・ｉｎ1985.1,1990,thedifferencesofpricesintheseenergysectors

graduallydecreased,butstilltheJapanesepnceswereexpensivebyl61，l78and252
percentWhencomparedwiththoseintheU.S,,respectively・ThemovementsofeneIgy
inputpncesｗｅｒｅ釦rlystableinthetwocountriesinthｅｌ９６０ｓＲａｔｅｓｏｆｇｒｏｗｔｈｏｆ
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energypricesduringthel980swerenegativebothinJapanandtheU.Ｓ・Diffbrencesin
energypricesbetweentwocountrieshavebeendecreasingsincel980,inspiteofthe
relativelyhighlevelofenergypricesinJapan､Thegrowthratesofotherintermediate

mputpricesmtheUS・wercalsohigherthanthosemJapanduringthefirsthalfof

l980s.ThehighergrowthratesofinputpricesintheU.Ｓ・duringthefirsthalfofl980s，

－mcludingcapital,labor,eneIgy,andotherintermediateinputs-haveresultedina

substantialdeteriorationofintemationalcompetitivｅｎｅｓｓｏｆＵＳ・industries,relativeto
theirJapanesecounterparts．

4.RelativeProductMtyLevels

lnthissectionweestimaterelativelevelsofproductivityinJapananｄｌｈｅＵ.Ｓ・fbreach
ofour30industries'、

Ｂｙｕｓｉｎｇ(8),wecaneasilyestimatetheproportionaltechnolOgygapbetween
JapanandtheUnitedStates､HerewewilldefinetheproportionaltechnolOgygapinthe
yeartasfbllows：

Ｄｊ(r)＝昭(r)＝lnTﾉ(Jり4B4ﾉV,r)-1,Ｗ(Uぶ,')，（16）

whereTj(JE4剛ﾉV,r）ａｎｄＴｊ(Ｕ,8.,r）”presentthestatesoftechnologyofthej-th

industryinJapanandtheU.S､attheyeartrespectivelyNegative(positive)ｖａｌｕｅｏｆ

ＤＪ(r）impliesthattheJapanesetechnologyofthej善thindustryattheyeartis

still(already)behind(ahead)theUS､technology．

FigUrelrepresentstheproportionaltechnolOgygapbetweenJapanandｔｈｅＵ.Ｓ・
fbrtheyearl990byindustry､Accordingtoourresults,industriesinwhichtheJapanese
productivitylevelhasalreadycaughtupwiththelevelintheU.Ｓ・mdustryamountedto
onlysevenindustriesoutofthirty:construction,filmiture,Chemical,motorvehicle，

othertransportationequipment,trade,andfinance・Theproductivitylevelsintextiles，
printingandprimarymetalsareata１ｍostthesamelevelinJapanandtheUS､Onthe
otherhand,ＵＳ・pmductivitylevelsinagriculture,stoneandclay,metalproducts,ａｒｅ

lJorgenson,Kuroda,andNishimizu(1987)reportedrelativeproductivitylevelsibrtwocountriesfbrthe
periodl960-79,Inordertocompareournewresultswiththepreviousone,wemustnoteanumberof

revisionsonourmethodologymddata､First,wehaverevisedourintermediateinputmeasuresby
constructingatimeseriesofinteFindustIytablesfbrtheperiodl947-92intheUnitedStates､The

methodologyisconsistentwiththeapproachusedfbrconstructingatimeseriesofJapaneseint“
industrytablesfbrtheperiodl960-92.Second,thepur℃hasingparityindexibrcapitalinputhasbeen
completelyrevisedbytakingintoaccountdi碇rEncesofthelevelofrateofrctumsoncapitalbetween
bothcountries､Thild,wewercabletoobtammorcdetailedinfbrmationonwagedifIbrentialsbetween

fmltimeemployeesandotheremployeesinJapan,Weusedthisinfbrmationtoimproveourestimatesof

laborcompensationfbrselfemployed8mdunpaidfamilyworkersinJapan.Ourearlierestimatesof
purchasingpowerparitiesfbrlaborinputwerebasedonrelativewagelevelsibrfillltimeworkersin
JapanandtheUnitedStates・InJorgensonandKuroda(1990),wetriedtoextendourestimateunti11985.
．Iheresultreportedhercwasanextensionofthedatauntill992．
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industriesintosevemltypesoftechnologygapsbetweentwocountries・
ITypeIl:ＴｈｅＵ.S・stillhadanadvantageinl990intermsoftechnology・

ThesedifYerenceSareexpectedtocontinuetoexpandinthefmture：
Agriculture-fbrestry-fisheries,coalmining,othermining,fbodsmanuf，
apparel,petroleum＆coalproducts,leatherproducts,generalmachinery，
tmnsportatlon,andcommunication

ITypeⅡI:ＴｈｅＵ.S・hadatechnologicaladvantageinl990.However，
technoIogygaparealmostconStantbetweenthetwocountrieS：

Woodsproducts,paper＆pulp,Stone＆clay,metalproducts，
othermanufelectricity,andgassupply．

ＩTypeⅢ}:ＴｈｅＵ.S・stillhadatechnologicaladvantageinl990.Butthese

gapshavebeenconstantlyclosingsincel960､Ｔｈｅｙare,therefbre，
ｅ】叩ectedtocloseevenmoreinthenearfmture：

Electricmachinelyandprecisioninstruments

ITypeM:Japanhadatechnologicaladvantageinl990・Thesegaps
areexpectedtocontinuetoexpandinthefmture：

Construction,filmiture,chemicalproducts,motorvehicle，
othertransportationequipment,trade,finance,insumnce＆realestate・

ITypeV1：Technologylevelsinbothcountriesareatthealmostsamelevel：
P1dmarymetals,textiles,andprinting．

Asmentionedpreviously,weshouldcarefhllyevaluatetheproductivitylevelsin
construction,tradeandfinance､Then，industriesinTypeⅣonlyarechemicaland
motorvehicles､Ifwetakeintoaccounttherelativetrcndsofpmductivitymfilture,only
nineindustries（includingchemicalproducts，motorvehicle，electricmachinery，
precisioninstruments，pnmarymetals，textiles，fimliture，prmtmgandother
transportatio､equipment)willhaveanadvantagesfiomatechnolOgicalpointofview、
Next,wetumtoevaluatetheintemationalcompetitivenessoftheoutputprice,by
industryEveninthecaseinwhichthelevelofproductivityinindustrydoesnothavean
advantageintechnologicalterms,thereisthepossibilityofhavingsomeintemational
competitivenessatthelevelofoutputprice,becauseoftherelativelylessexpensive
pricesofinputs､Ａｓｍentionedbefbre,thepricesoflaborinputinJapanarestillless
expensiveincompansonwilhthoseintheUS､Exchangeratesmighthaveaninfluences
ontherelativelevelofoutputprices､FiguIe3representstrcndsofoutputpricesby
industryduringtheperiodl960-95,ＩｎＦｉｇＵｒｅ３,theseriesdesignａｔｅｄｂｙ‘JP，shows
trendoftheoutputpricenotadjustedbythechangesofexchangerate,whiletheseries
designatedby‘ＪＰ(e-adjusted)，showstrendofoutputpriceadjustedbychangesof
exchangerate．‘ＵＳ，inFigme3showstrendofoutputpriceofthecor1℃spondingU.Ｓ・
industry､Bythetimeofappreciationofyenafterl990,almostallindustriesinJapan
losttheircompetitivenessmtelmsofoutputprice､1,1995,themotorvehiclesectoris
theonlyindustlywhichstillhasanadvantagemtermsofoutputprice，wherethe
exchangeratewas94・O7yentothedollar・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｉｎ1990,Whenthe
exchangeratewas１４４．８１yenperdollar,industrieswhichdidnothaveadvantagesin
thelevelofproductivity（suchaspnmarymetals，printing，othertransportation
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equipment,precision,andtransportation)hadadvantagesfiPomtheviewpointofthe

compamtiveleveloftheiroutputpnces・

Concemingtherelationshipbetweentherelativeoutputpncesandlheproportional

gaPatthetechnologicallevel，ｗｅｃａｎｓｕｍｍａｒｉｚｅｔｈｅｆもaturesoftheintemational
competitivenessbyindustryinFigu1℃4-6．InFigure4-6，thehorizontalaxisis
measuredbytheproportionalgapofthetechnologylevelbetweenJapanandtheUS.，
whiletheverticalaxisismeasuredｂｙｔｈｅＩｄａｔｉｖｅｐｒｉｃｅｏｆｏｕｔｐｕｔｍｔｈｅＪapanese

industry,comparedwiththeUS､price､Thisimpliesthatinthehorizontalaxis,the
largerthevalueofthehorizontalmeasu配sis,themoreefficientJapanesetechnologyis，
whileintheverticalaxis,thesmallerthevalueoftheverticalmeasures(mtherthan

unity),thegreateradvantagetheJapaneseoutputpricehasfTomtheviewpointofprice
competitiveness・ThreefigUres,４－６representtheplotsfbrindustriesinl985,l990and
l995・WecanobservethatJapaneseindustrieslosttheirintemationalcompetitiveness
mtemlsoftheoutputprice,becauseoftherapidappreciationofyenafterl985､We
havetonotethattheexchangemte(yentothedollar)contmuouslyappreciatedfi｢oｍ
238.57yeninl985,ｔｏｌ４４８１ｙｅｎｉｎｌ９９０ａｎｄ９４,Ｏ７ｙｅｎｍｌ９９５・Wecanseethatthe
plotsmFigureshaveshiftedupward,Clearlybecauseoftheappreciationofyen.Plots
fbrindustrymightbenegativelycorrelatednlemoreefficientthelevelsofproductivity
are,themorcadvantageoustheintemationalcompetitiveness,intermsofthelevelof
outputpricemightbe､Fromtheseconsiderations,theplotsinthefburthqUadIantare
desirablefiomviewpointsoftheintemationalcompetitivenessofindustry・Itisbecause
theintemationalcompetitivenessoftheindustrieslocatedinthefburthquadrantwould
beguaranteedbythehigherleveloftheproductivityWecansee,however,thatthere
werenoindustrieslocatｅｄｉｎｔｈｅｆｂｕｒｔｈｑｕａｄｍｎｔｉｎｌ９９５・Thissuggeststhatthe
appreciatedyenvaluecompletelycanceledouttheadvantageinthelevelofproductivity
concemingthelevelofoutputprice.ＰlotsinthethirdquadIantimplythatthelevelsof
theoutputpriceintheseindustrieshaveadegreeofcompetitivenessinspiteofthe
disadvantagesofthelevelofproductivity,ｂｅcauseoftherelativelycheaperpncesof
inputs,Ｉｎｌ９８５，whentheexchangeratewas238､５７yentothedollar,wecouldfind
severalindustrieslocatedinthethirdquadrant，ｓｕｃｈａｓａｐｐａＩｄ，woodproducts，
communication,transportation,tradeandservices、However,wecouldnotfindany
industriesinthethirdqUadrantinl990andl995､1,1990,whentheexchangemtewas
１４４．８１yentothedollar,wecouldstillfindsomeindustriesinthefburthquadmntsuch
asconstruction,Chemicals,motorvehicles,andfinance､However,inl995Whenthe
exchangemtewas94､O7yentothedollar,wecouldnotfindanyindustriesinthefburth
quadrant・Plotslocatedinthefirstquadrantimplythattheindustrieslocatedtherelost
theirpricecompetitivenessinspiteoftheadvantagesintermsofthelevelofteclmology、
Thisisbecausetheexchangeratemightbeovervalued,orthepricesofinputmightbe
overvaluedfbrtheindustry-specificreasonsofthemarketstructure・Ontheotherhand，
plotsinthesecondquadrantmeanthattheindustrieslocatedtherelosttheir
competitivenessmtennsofoutputprices;thisbeingbecauseofthelowerlevelof
pmductivity・Ｉｔｍｉｇｈｔｂｅｉｎｔｅｒｅｓｔｔｏｎｏｔｅｔｈａｔｔｈｅreareincludedsomeindustries
1℃gulatedbyinstitutionalfactors；suchaselectricity，gasandpetroleum＆coal
products．



四
四
皿
画
唖
皿
画
皿

Figu1℃２:HistoIicalTrendsoftheTFPinJapanandtheU.S､(1)

爵爵爵園爵目漫§ｇ農農園爵§鼠鼠農一一一一一一一一一一一一一一

留冒爵愚景園漫爵冒嘗農園爵愚展園蚤

Ｌｊ唾口血己

唾
Ｐ
一
一

飼画制色

、
血
皿
咽
皿
画
皿

皿
皿
画
皿
唖
四
ｍ

皿
皿
皿
皿
四
四
皿

皿沖面&､ゎRDdudg

唾
〃
一
一

唾
Ｐ
＋
｛

緊蚕爵属目風浪§ｇ旨農園菌屋民鼠 里亘菖屋量目ヨヨ昌自自国量国星目

唾
Ｐ
一
一

6へ.へ...．････････▼銭一・"△･･ず"......･･･〆..．

咽
蜘
皿
血
咽
皿
皿
画
皿

皿
皿
咽
咽
唖
画
皿

がW1瓦。四
ｍ
四
画
唖
咽
晒
皿

皿
皿
咽
唖
咽
画
皿

唾
ｒ
一
一

唾
Ｐ
一
一

罰薗蚤９N爵爵漫爵§農農扇爵愚畠園罰 塁国菖国昌目昌量目目自国函目量目量

唾
Ⅳ
一
一

２６JournalofAppliedlnput-OutPutAnalysis,Ｖｏｌ,5,1999

3ＣＭ宣脆宣図 81ﾊhBdv射百も唾

唾
Ｐ
圭
一

弓屑wLe濫百制FhYh法

爵園園園景園温風§農農顧爵園展鼠留

皿
叩
咽
唖
咽
画
皿

9F亜h唾

、
皿
咽
唖
唖
四
ｍ

ヨ冨蚤屋量目菖豊昌畠自国鼠国量目§ 昌冒量目昌目函園昌昌昌国鼠国§§§

蟹蚕蚤愚景５１漫爵§旨旨園爵層園園愚

唾
Ｐ
一
一

4Ｂａ曲g＆０頭h四ｍ



即
画
皿
皿
唖
皿
画
皿

ProductivityComparisonandlnternationalCompetjUyeness27
●

景園蚤愚景園農園§農農園副囲民園農

Figure2:HistoricalTrendsoftheTFPinJapanandtheU.S､(2)

唾
Ｐ
一
一

ｕＲ１理ｉｎｇ
皿
如
皿
皿
画
唖
唖
画
皿

皿
血
皿
皿
唖
画
皿

唾
Ｐ
一
一

鼠爵爵園園目漫霞ｇ農農園園風景風農
一一一一一一一一一一一一一一一一一

醗霞薗恩爵園爵§§旨農園爵層民園

唾
Ｐ
一
一

画
皿
咽
唖
唖
皿
皿

、心21F、唾ｐｎｒ揃己jInTrh室

、
血
咽
咽
唖
咽
皿

如
画
皿
咽
唖
唖
四
ｍ

瞳Sb画腫＆q可

四
ｍ
画
唖
唖
晒
皿

四
ｍ
ｍ
唖
哩
画
皿

ムゲ..........一一・・マー･････マゲ..．～一

景爵蚤展冒爵授爵§旨農園爵属園園農
一一一一一一＝一一一一一一一一一一

四日画nhＭ或n町

鋤
、
釦
⑩
①
功
、

Ｉ
１
０
０
０
０
０

唾
〃
一
手

罰蚕爵愚景園漫§§償農園爵圃園§Ｉ農景涙爵ｇｉ爵爵漫爵§旨胃頃爵§園厨農

ZnMr毎､日立と

園蚕薗愚§風損園冒侵農園爵愚園園農

18堕国函由可13回転凸･画TUDr齢、面b室

画
皿
咽
唖
唖
晒
皿

皿Ⅱ毎h丁睦命壷

爵爵蚤展景爵漫留§農農園風展§§留一一一一一一一一一一一一一

唾
Ｐ
一
一

唾
Ｐ
一
一

唾
Ｐ
｝
｛

園預蚤愚景園漫§§旨農園霞属国目農一一一一一一一一一一一一一一景冨蚤恩冒爵漫段§慣胃霞菌目景鼠農

唾
Ｐ
一
十



ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

(E)｡S･I13II1pmm2d町u1dmL3叩JosPu麺LIE3u0輯!Ｈ:Z9m31m

6661‘９.ICA‘郭SIU画V1ndmO･mdUlPanddVJOIEUmOf8Z

環胃冒冒逼国富冨冒層薗冒冒冒冨国冨冒冒冒画図画冨冨冒層冨薗冒冒層冒冨
、
唖
恥
ｍ
ｍ
ｍ
ｍ
ｍ

、
唖
伽
皿
、
皿
、

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

、
唖
皿
皿
唖
皿
、

一
｛
凸
、 ｛

一
江
、

十
一
証
、

国qハロS星Rn｡[Ｅ画転平丘皿ｍＥＺ

一
一
画
、

｛
一
画
、

漫漫圏§§昌畠ＳＩ§§農目§§墜塵畠
一一一一一一一一一一一一一

温習§§層里畠ＳＩ§§鼠圏昌§漫漫畠

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
碗

皿B如垣四Ｆ､d恩田u星nO1Z

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

一一一一一一一一一一一一一一一一一

漫漫§§彊圏目目§§§《１３醤§漫漫畠

｝
｛
ざ
、

3嘱電届目QRP虹画画卵α皿哩匡唖函pf里Eu淀

冨冒冒菌蔓国冒冨冒冨冒冒冒冒層国冨

郭屋腫山風Ⅱ画図画HZZ

園冒冒冒層国菖冨冒層冨薗冒５畳国冨冒冒冒冒冨国冨冨§層冒冨冒葛層冒冨

、
画
恥
ｍ
ｍ
ｍ
ｍ
ｍ

冒冒冒冒図画冨冨冒層扇冨冒薗冨冒園

。『÷

冒冒冒更亘胃冒胃冨扇冒冨冒冒重冨

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

§ｐｍＰＨ賀、牢耳NEZ 平２匹gＺ

、
唖
血
皿
ｍ
ｍ
ｍ
ｍ



冨冒冒冨冒昌冒冨§層属国国冒冨菖冨
一一一一一一一一一一一一一一一一一

ﾖＩ圏§§慢昌目５１§遥愚目§昌遥里漫

(1)｡S･ｍ３叩puEm2dEru1s33udlndmOJosPu9』LIE3Uo1s1H:Ｅ麺虚!、

漫漫退呂漫里目Ｓｌ目遺屡目§§漫昌届 冒冒冒国冒国冨冒冒園扇５国冒層国層

、
画
、
函
皿
唾
、
唾

ｍ
ｍ
ｍ
画
皿
歴

ｍ
ｍ
ｍ
画
皿
唾

…:幸

嘩珂型I中Hw四曲１ｍs画甲QHF回pＵＩｗＰａＨＦ

兎輯1９

、
庇
⑲

Ｕ
０
１

⑩
⑩

ーーｰｰｰーーｰｰｰーｰーｰｰｰー

漫闇昌因慢里畠目§§嵐目§§漫旦M3
ｰ偉守一一一一一一一一一一一一一一一

§Ｉ橿逼因豊昌昌目目恩農目§§漫漫３$

０
０
１
１
Ｚ

、
画
⑩
鯨
⑩

０
０
１
１
Ｚ

、
毎
画
函
、

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｍ

ｍ
ｍ
ｍ
画
皿
唾
唾

県圏退因慢昌ヨョ目恩屡目§昌遥昌漫

唾ﾛ唖mW8bPgHヤ 韮噂画H５

冒冒胃図画国胃冨冒冨冨冒冒冒冒冒冨冒冒冒冒国胃冒冒冨冨冒冒冒層国冒

5面一語百面X両預面面5T両面玩画５両~F面面~no…du1oO岬卿･nPoﾕ．

ｎ
ｍ
鯨
皿

０ｍ

国awqIPpqYl8

０
０
０
１
１

ｍ
①
侭
碗
⑲

aｑｕＷｎｐＥ

、－

ﾘﾋ』『÷

さ÷

漫漫圏§漫漫ヨョ§§鼠目§§漫昌畠



皿
四
画
⑭
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5.Conclusions

Wecansummarizetheproportionaltechnologygapbyindustryasanindexfbrthe
aggregatedleveloftotalfactorproductivityinbothJapananｄｔｈｅＵ.Ｓ、Figure7
representsseriesofaggregatedtotalfactorproductivityindicesinJapanandtheUS、
duringtheperiodl960-95・ＩｎＦｉｇｕｒｅ７，indicesarenormalizedatthelevelof
productiviｔｙｉｎｔｈｅＵ,Sattheyearl990・Wecancomparetheleveloftheproductivity
attheaggregatedlevelinJａｐａｎａｎｄｔｈｅＵＳ､Asmentionedbefbre,thelevelsoftotal
factorpmductivityinFigUre7areneutralintermsofthechangesofexchangerate､In
thel960s,especiallyduringthefirsthalfthegrowthrateofproductivityinJapanwas
significantlyhigherthanthatintheUS,Duringthisperiod,theproportionaltechnolOgy
gaprapidlydiminished・TheoilcrisishadanenormousimpactontheJapaneseeconomy
andthegapthenexpandedagainAlthoughwecouldobservetherestorationofthe
growthrateofproductivityinJapanafterl980,thegrowthmtewasnothigherthanthat
inthel960s・Duringtheperiodl960-95,theamualaveragegrowthrateoftotalflctor
productivityinJapanwas1.052percent,whilethatintheU.Ｓ･was0.597percent･This
suggeststhattheleveloftechnologyinJapanhasbeengraduallycatChingupwiththe
US・levelduringtheperiodl960-90,buttheproportionalgapwasstilldominantin
l995，intermsofthemacroaggregateview,Insteadoftheindexoftotalfactor
productivity,wecanestimatethepartialindicesoffactorinputs,laborandcapitaL
Laborproductivityattheaggregatedlevelwasdefinedbyaratiooftheaggregated
value-added;deflatedbytherelativepriceindexadjustedbythePPPindextothe
aggregatedlaborcompensation;deflatedbytherelativepriceindexoflaborinput；

1.60０．７０１．００１．３０

Figu1℃６:IntemationalCompetitivenessinl995

０．４０
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adjustedbythePPPindex､Capitalproductivityattheaggregatedlevelwasalsodefined
inthesamewayaslaborproductivity・Itisaratiooftheaggregatedvalue-added；
deflatedbytherelativepricemdex;adjustedbythePPPindextotheaggregatedcapital
compensation;deflatedbytherelativepriceindexofcapitalinputadjustedbythePPP
index､Weshouldnotethatpartialproductivityofbothlaborandcapitalasshownin
Figure8and9areneutralmtermsofthechangesoftheexchangemte・Thegrowthrate
oflaborproductivityinJapanwasrelativelyhighincomparisonwiththatintheUS・
TheleveloflaborproductivityinJapanwasstilllowerthanthatintheUS，Onthe

otherhand,capitalproductivityinJapanhasbeendiminishingrapidlysincel960，
becauseoftheacceleratedaccumulationofcapital・Thelevelofcapitalproductivity
wasstabilizinginthel980sandthediffbrencebetweentwocountriesalmostdecreased

duringthesecondhalfofthedecade・Wecancharacterizethedevelopmentoflabor
productivityastheprocessofthesubstitutionbetweenlaborandcapital,wherethe
laborproductivityincreasedrapidlyatthecostofdecliningcapitalproductivity、
Finally,ｗｅｃａnestimatethetheolcticalvalueoftheexchangeratebetweenJapan
anｄｔｈｅＵＳ.,wherepnces,adjustedbytheexchangeIatewereequalizedmboth
countries､ＦｉｇＵｒｅｌＯ1℃presenttheseriesoftheoreticalvalueoftheexchangeratewith
theobservedvalueofthat，whereweassumethepricesofgrossoutputatthe
aggregatedlevelwouldbeequalizedinbothcountries､Duringtheperiodl960-71,when
theobservedexchangeIatewasfixedat3600yentothedollar,theobservedvalueof

theexchangeratewassignificantlyhigherthanthetheoreticalvalue､Thisimpliesthat
theobservedvaluecouldbeundervalued,Aftertheshifttothefloatingsysteminthe
exchangemarketinl971,thediffercncebetweentheobservedandthetheoreticalvalues

wasgraduallyreduced､Duringtheperiodl977-81,theobservedvaluewaslowerthan

thetheoreticalvalue,whichmeanstheObservedexchangeratecouldbeovervalued・
Althoughtheobservedexchangerateshiftedagainduringtheperiodl982-86,ithas
againbeenlowerthanthetheoreticalvaluesincel986､Itmeansthattheobservedvalue

wasovervalued,incompansonwiththetheoreticalvalue・Accordingtoourresults,the
theorcticalvalueoftheexchangerate,wheretherelativepriceofgmssoutputatthe
aggregatedlevelwascompletelybalancedbetweenJapanandtheUS.，wouldbe
aroundl60､Oyeninl995,Weshouldnote,however,thatthisestimatedvalueofthe

exchangerateiscompletelydependentupontheselectedindexofpricestoｂｅｃｏｍｐａｒｅｄ
Ｗｅｃａnselecttherelativepriceindexoffactorcostsinordertoestimatethetheoretical

valueofexchangemte・Ifwetrytoestimatethevalueoftheexchangerate,wherethe
flctorpricesaleequalizedbetweenbothcountries,wecouldobtainl25・Oyentothe
dollarasthetheoreticalvalueofexchangerateｉｎ1995．Ｔｈｅｄｉ能renceofboth

theoreticalvaluesbetweenl60､Oandl25・Ｏｙｅｎｉｓａｌｍｏｓｔ３０ｐｅｒｃｅｎｔ，whichis
colTespondsconsistentlywiththedi鮭renceinproductivityinl995，
WewillsummanzeourresultsofintemationalcomparisonsbetweenJapaｎａｎｄｔｈｅ
ＵＳ・Asmentionedpreviously,theperiodl960-７０wascharacterizedbysubstantial
economicgrowthintheUS､andveIympideconomicgrowthinJapan・Capitalinput
wasbyfarthemostimportantsourceofgrowthinbothcountries・T11eperiodl973-
l979wasdominatedbytheenergycrisis，whichbeganwithdrasticmcreasesin
petroleumpricesinl973．GrowthslowedsignificantlyintheＵ・Sanddeclined
dramaticallyinJapanduringthisperiod・ThegIowthofcapitalinputremainedthemost
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importantsourceofeconomicgrowthinbothcountries，butcontributionofthe

productivitygrowthatthesectorallevelessentiallydisappearcd・Duringtheperiod

l960-l973，productivitygrowthmJapanexceedｅｄｔｈａｔｉｎｔｈｅＵ.Ｓ、inalmostall
industries・Aftertheenergycrisisinl973,therewereveryfewsignificantdifIerences
betweengrowthmtesofproductiviｔｙｉｎＪａｐａｎｅｓｅａｎｄＵ.Ｓ、industries・Animportant

fbcusofourworkhasbeentheassessmentoflongte1mtrendsinproductivitygrowth・

Inparticular,wehavetriedtoestablishwhetherornottheslowdowninproductivity
growthinJapaｎａｎｄｔｈｅＵＳ.,aftertheenergycrisishasbecomepemlanent,Although
ourobservationoftheproductivitytrendsincel980s，inbothcountriesreprcsenteda
slightrecoveIyfmmtheshockmtheoilcrisis,thegrowthratesoftheproductivitystill
weremoderate、Ｔｈｅｓｅcondissuewehaveconsidercdisthetrendofindustry-level

productivitydiffbImcesbetweenthetwocountries・JoIgenson,Kuroda,andNishimizu

(1987)andJorgensonandKuroda(1990)showedthatalmostallsectorsofJapanese

mdustryhadalowerlevelofproductivitythantheirUS､counterpartsinl960､Bythe
periodl990thercwel℃sevenindustriesinwhichtheproductivitygapsbetweenthetwo
countrieshadclosed､Theseindustrieswereprimarilyconcentratedinproducer，sgoods
manuflcturing,ａｎｄｗｅＩ℃fbcusedonexport-orientedindustries、Intheremaining23

industries,productivitygapsbetweenJapananｄｔｈｅＵＳ,ｒｅｍainedinl990､According
toourresults，extendeduntill995，theproportionaltechnologygapsbetweenboth
countrieshavenotdimmishedinalmostallindustriesinｌ９９５ａｓｏｆｙｅｔ,Afterl973，

productivitygrowthdeterioIatedsubstantiallyinbothJapanandtheUnitedStates・An
importantissueiswhethertheproductivityslowdownisapermanentfbaturesinboth
economies､Toresolvethisissuewecanconsideraverageproductivitygrowthratesin

JapaneseandUS・industriesovertheperiodl960-90：

ＪａｐａｎＵ.Ｓ，
1960-655.4022.236

1965-706.2230.793

1970-73－０．０８５2.084

1973-75－２．６２４－２．５９５

1975-80０．０１４－０．００５

1980-851.0700.963

1985-901.3060.461

1990-950.548－０．５２９

WeconcludethatproductivitygrowｔｈｉｎＪａｐａｎａｎｄｔｈｅＵ.Ｓ､hasrevivedslightly
sincel980､However,thegrowthratesfbrtheperiodl980-l985arewellbelowthose
fbrtheperiodl960-l973,especiallyinJapan．
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