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ｐｍ/bSSoH随c〃〃Ｑ/αo"omjrS,ｆ/OseiU)、'e応iO’

Theresultsofintematiomaltradetheorywhichincorporatesintemationalcapitalmobilityandanontraded 

goodareinvestigated、First，ｔｈｅｅｆ化ｃｔｓｏｆｃｈａｎｇｅｓｉｎｔｈｅｐｒｉｃｅｏｆａｎｉｍｐｏrtedgood,atarifTandforeignmvest-

mentareanalyzedwithrespecttoimports・ThenasufIHcientconditionfbrlocaldynamicstability（1...s.）is

studied・Finally，assuming1...s.，considerationisgiventothcefYEctsofchangesinboththetariffonimports

andataxonforeigninvestment,ｏｎｔｈｅｗｏｒｌｄａｎｄｄｏｍｅｓｔｉｃｐｒｉｃｅｓｏｆｔheimportedgood,fbleigninvestment， 

domesticimports,andthelevelofsocialwelhlre． 

LIntroductiom 

Ｔｈｅｐｕｒｐｏｓｅｏｆｔｈｉｓｐａｐｅｒｉｓｔｏｉｎｖｅｓtigatethetopicsofinternationaltrade 
theorywithcapitalmobilityandanontradedgoodSuchattemptstogeneralize 

internationaltradetheorywithcapitalmobilityarenotｎｅｗ；signiflcantcontribu‐ 
tionshavebeenmadebyMacDougall（1960),Ｋｅｍｐ（1966,1969),Gehrels（l971L 

Chipman（1971,1972)，Uekawa（1972)，BatraandCasas（1976)，ＤａｓａｎｄＬｅｅ 
(1979)，andBrecherandFeenstra（1983)．Itsnormativeaspectshavebeencon-

sideredbyJones（l967LGehrels（1971)，Ｋｅｍｐ（1966,1969）ａｎｄＣｈｉｐｍａｎ 

(1972）Ｏｎｅｏｆｔｈｅｂａｓｉｃｐｒｏｂｌｅｍｓｏｆｔｈｉｓｔｏｐicistheexistenceoftheworldpro-

ductionpossibilityhPontier（p､p､f）（i､e､，theefficientsetofworldproduction） 
withincompletespecializationAfterearlierdiscussionbyKemp（1966）ａｎｄJones 
(1967)，Chipman（１９７１）ａｎｄＵｅｋａｗａ（1972）establishedsufficientconditions 
foritsexistenceinthetwocountry，ｔｗｏｃｏｍｍｏｄｉｔｙａｎｄｔｗｏｆｔｌｃｔｏｒｃａｓｅＴhiswas 

generanzedbyTawada（1982）whogavenecessaryandsufficientconditionsfbrits 
existenceinthemanycountry，commodityandftlctorcase・Ｂａｓｅｄｏｎｔｈｅｅｘｉｓｔｅｎｃｅ

ｏｆｔｈｅｗｏｒｌｄｐ.ｐ､fwithincompletespecializationiｎｔｈｅｔｗｏｃｏｕｎｔｒｙ，ｔｗｏｃｏｍ－ 
ｍｏｄｉｆｙａｎｄｔｗｏｆｎｃｔｏｒcase，BrecherandFeenstra（1983）analyzedsuchpositive 

aspectsofinternationaltradeasstability，ａｎｄ（assumingstability)，theeffectsof 
changesinthetarifTａｎｄａｔａｘｏｎｆｂｒｅｉｇｎｉｎｖｅｓｔｍｅｎｔｏｎｔｈｅｔｅｒｍｓｏｆｔｒａｄｅ，level 
offbreigninvestmentanddomesticpriceofgoods､Ourmodelfbllowsthisconven‐ 

tionalfiPameworkandgeneralizesitsconclusionstoanontradedgood，Neverthless， 

thereisasignificantdifferencebetweenourconceptofstabilityandthaｔｕｓｅｄｂｙ 

ｔｈｅａｂｏｖｅａｕｔｈｏｒｓＡｓｗａｓｌｕｃiｄｌｙｐｏｉｎｔｅｄｏｕｔｂｙＤａｓａｎｄＬｅｅ（1979),ｗｈａｔｗａｓ 
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adoptedbyKemp（1969）wasHicksianimperfectstability，inwhichtherentals 

ofcapitalinbothcountriesarethesamecontinuously､BrecherandFeenstra（1983） 

madethesameassumptionofHicksianimperfectstabilityHowever，whether 

perfectorunperfbct，Hicksianstabilityisastaticstabilitylnitsplaceweassume 
localdynamicstability（1...sＪａｓｗａｓａｓｓｕｍｅｄｂｙＤａｓａｎｄＬｅｅ（1979）WhileDas 

andLeedealwiththesector-specificmodelofBatraandCasas（1976),ourmodel 

isnotsector-specifIc，ＴｈｅｒｅｓｔｏｆｔｈｉｓｐａｐｅｒｐｒｏｃｅｅｄｓａｓｆＯllowslnsectionll，the 

notationandassumptionsareintroducedlnsectionlll，theeffectsonimportsof 

changesintheimportedgood，ｓｐｒｉｃｅ（Marshall-Lernercondition),itstariffandthe 
leveloffbreigninvestmentareanalyzed・ＴｈｅｎasuffIcientconditionfOrLds・is
consideredNext，assuming1...s.，theeffectsofchangesinthetariffandataxon 

fbreigninvestment，ｏｎｔｈｅｗｏｒｌｄａｎｄｄｏｍｅｓｔｉｃｐｒｉｃｅｏｆｔｈeimportedgoodandthe 
leveloffbreigninvestmentareconsidered、Finallytheeffectsondomesticimports
andthelevelofsocialwelfareｏｆｃｈａｎｇｅｓｉｎｔｈｅｔａｒｉｆｆａｎｄａｔａｘａｒｅconsidered 

lLNotationsandAssumptions 

Ｔｈｅｗｏｒｌｄｉｓａｓｓｕｍｅｄｔｏｂｅｃｏｍｐｏｓｅｄｏftwocountries；thehomecountryand 

thefbreigncountry・Therearethreegoods;twotradedgoods(ｇｏｏｄｓｌａｎｄ２）and
anontradedgood（good3lTwofactorsofproduction,laborandcapital,ａｒｅｅｍ‐ 

ployedfbrgoodsproduction,wherecapitalisinternationallymobilebutlaborisnot・

TheproductionfUnctionofeachgoodisneoclassical；constantreturnstoscale， 
concaveandtwicecontinuouslydifTerentiable､Ｌｅｔ 

ｙｉ＝thequantityofproductionofgoodj,ノー１，２，３，

ｘｉ＝thequantityofconsumptionofgoodｊ,ノー１，２，３，
ｐｉ＝ｔｈｅｐｒｉｃｅｏｆｇｏｏｄｉ,ノー１，２，３，
ｚｉ＝ｔｈｅｑｕａｎｔｉｔｙｏｆｉｍｐｏｒｔｓｏｆｇｏｏｄｊ，ifitispositivalfitisnegative,－zjis 

thequantityofexport， 

Ｌ＝theendowmentoflabor， 

Ｃ＝thequantityofcapitalownedbyhomeresidents， 

ｗ＝thewagerate， 

グーtherentalofcapital，

fbrthehomecountry，Forthecorrespondingvariablesandfiguresofthefbreign 

country,ａ（*）superscriptisaddedLet77bethegrossdomesticproducts・Thenby
definition， 

汀＝ｐ１ｙ，＋四九＋ｐ3兆． （１） 

Ifthehomecountryisacreditor（debtor)，ｔｈｅｎｔｈｅｉｎｃｏｍｅｈＰｏｍｔｈｅｈｏｍｅｒｅsi-
dents，（fbreigners，）investmentabroad（ａｔｈｏｍｅ）isthereturnonthelevelofinvest‐ 
ｍｅｎｔＫ＞０（Ｋ＜Ｏ)withtherentalパi､e､,ｒ兼KThegrossnationalincomelis

thesｕｍｏｆｇｒｏｓｓｄｏｍｅｓｔｉｃｉｎｃｏｍｅａｎｄｔｈｅｒeturnonfbreigninvestment，Ｌｅ.， 

Ｉ＝汀十r＊Ｘ（２）

Sincethegrossdomesticproductisobtainedbyemployingaquantityoflabor,Ｌ， 

andaquantityofcapitalCLK，ａｎｄｔｈｅｆａｃｔｏｒｐｒｉｃｅｓａｒｅｗａｎｄｒｒｅｓｐectively，ｔｈｅ 

－７８－ 
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fbllowingidentity 

汀＝ｗＬ＋八Ｃ－Ｋ)'） （３） 

holds・Furthermore，sincethegrossnationalincomeisspentontheconsumptionof

goods， 

Ｉ＝ｐｌｘ，十匹ｘ２＋ｐ３ｘ３． （４） 

Ｈｅｒｅｔｈｅｄｅｍａｎｄｆｂｒｇｏｏｄｊｉｓａｓｓｕｍｅｄtobegeneratedbythemaximizationofan 

aggregateutilityfimctionsoｔｈａｔ 

ｘｊ＝恥[p,,勝ｐ3,ノ]，ノー1,2,3 （５） 

ｗｈｅｒｅｈｉｉｓｔｈｅｄｅｍａｎｄｆｉｍｃｔｉｏｎｏｆｇｏｏｄｊ.Ｈｅｒｅ、on-specializationinconsumption，

i・ａ,ｘｉ＞0,ノー1,2,3wheneverノ＞Oisassumed、Ｌｅｔｂｉ/bethequantityofinput/
ｕｓｅｄｔｏｐｒｏｄｕｃｅｏｎｅｕｎｉｔｏｆｇｏｏｄノｗｈｅｒｅｊ＝1,2,3ａｎｄノー１，２０＝lrefbrstolabor

andノーZtocapital）LetGi(ｗ,r)betheunitcostfunctionofgoodi、Ｔｈｅｎ

ｐｉ＝Ｇｉ(ｗ,ｒ),ｉ＝1,2,3 （６） 

ifyi＞０，ａｎｄｐｊ＜Ｇｉ(ｗ,r)meansyj＝0.Furthermorebythedualitytheorem(see， 
e９．，Samuelson（１９５３）andShephard（1970)，theunitcostfimctionishomo-

geneousofdegreeoneandconcave・Itisassumedtobetwicecontinuous町differ-
entiable・Thenthefbllowingholds；

bi1＝００i(w,r)/8Ｗ，６ね＝ＯＧi(w,r)/ar，ｊ＝1,2,3. （７） 

Sincegood3isnontraded，ｙ３＝x3holdsalways、Theequalitybetweendemand
andsupplyfbrfactorsimplieｓ 

ｂ１１ｙ，＋62,兆＋ｂ３１ｙ３＝Ｌ， （８） 

6,2Ｊ，＋622兆＋632ルーＣ－Ｋ （９） 

llLResults 

Chipman（1971）firstestablishedthatW1，ｔｈｅｗｏｒｌｄｐ.p・メwithdiversification

inbothcountries(ia,ｙｉＪ'ｆ＞0,ノー1,2)2)existsfbrsomefactorendowments
fbrthetwocountry,twocommodity,twofactorcaseifandonlyif(棚thesystem
ofequationspj＝Ｇｉ(W,r)＝Ｇｉ＊(ｗ*,r),ノー１，２hasasolutionPi＞０，ノー1,2,Ｗ,Ｗ*
rZOWiththeintroductionofanontradedgood，thisisreadilygeneralizedas 

Ｌｅｍａｌ 

Ｗ２，ｔｈｅｗｏｒｌｄｐ.p・メwithcapitalmobilityandcompletediversiflcationinboth
countries(i､e､,昨ｙｉ＊＞０，ノー1,2,3)existsfbrsomefnctorendowmentsfbrthetwo

country，threecommodity（twotradedgoodsandanon-tradedgood),twofnctor 
case〃thesystemofequationspi＝０ＫＷ,r)＝Ｇｉ＊（w,ｒ),ノー1,2,ｐ３＝Ｇ３（w,r)，
P3＊＝Ｇ３（ｗ高r)hasasolutionpi＞０，ｉ＝1,2,ｐ3,ｐ３＊＞０，ａｎｄＷ,ｗ状,「≧０．

Ａｓｉｓｅａｓｉｌｙｓｅｅｎ，theintroductionofanontradedgooddoesnotchangethe 

necessaryandsufficientconditionfbrtheexisteｎｃｅｏｆＷ２，ｉｅ.，W1exists〃W2
exists・ＤｅｎｏｔｅＣａｓｅｌｉｆｔｈｅｈｏｍｅｃｏｕｎｔｒｙｄｏｅsnotcompletelydiversity，ｉ､e､，ｉｆ
ｙｉ＝Ｏｆｏｒａｔｌｅａｓｔｉ＝ｌｏｒ２，ａｎｄCase2ifthereiscompletediversification，ｉ､e､， 
ｙｊ＞Ｏｆｂｒノー1,2,3．DenoteCasel＊ａｎｄＣａｓｅ２＊fbrthecorrespondingcasesinthe
fbreigncountry・ConsiderCase2Forthiscase,ｐｉ＝Ｇｉ(w,'),j＝1,2,3holds・Ｎｏｗ

－７９－ 
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letpi＝Ｇｊ（ｗ,ｒ),ノー１，２definewandrimplicitlytobefimctionsofplandp2so

thatw＝Wl/(ｐｍｎ),グーＲ(p１，座),whichthendeflnep3asafunctionofｐ,,ｐ２；

ルーレ(ｐｍｐ２)．（10）

ＦｏｒＣａｓｅｌ，ify，＝0,九，ル＞0,ｔｈｅｎｗ＝〃(P２，座）ａｎｄグー尺（p２，Ｐ３),ａｎｄｉｆ

ｙ，＝ｙ２＝０，兆＞0,theｎＷ＝、ﾉ(P3,Ｋ),ｒ＝Ｒ(胆,Ｋ)withaPl//Op3,､R/Op3＞O
andOR/ＯＫ＞０３).Therefbrefbrbothcasesdenote 

w＝ｗ(p,,ｐ2,ｐ3,Ｋ)，ノーＲ(p],山,ｐ３，Ｋ）（11）

HencefOrthletP，＝Ｐ,＊＝lwithoutlossofgeneralityFromEq.ｓ(8)ａｎｄ（９）it 
fbllows 

y，＝ビｙ３＋入,， （12） 

ルーｎ兆＋入２ （13） 

ｗｈｅｒｅ 

［:|;::;lIi]－ＭⅢ） 
ハバＭ－ｂ鋤い))Ⅱβ'ん薑《-Ｍ+`MG川…'β'薑|:|;::;｜
ＴｈｅｎＥｑ・ｓ（１）through(5),（11）through（13),ａｎｄｘ３＝比definexi,ルノー1,2,3as
fUnctionsofp2，ｐ３ａｎｄＫｓｏｔｈａｔ 

｛;'二霊鰍１ｓ:i二|:翠（|:)｝
ＦｏｒＣａｓｅ２,obselvingEq.（１０),theaboveisrewrittenas 

｛英二繩Ｉ脳(:::$H:洲 （|;)｝ 
Similarlyzi,ノー１，２isdefinedtobethefUnctionofpi，ｓａｎｄＫｓｏｔｈａｔ

zi＝Ｚｉ(p2,ｐ3,Ｋ)＝Ｘｉ(P2,Ｐ3,Ｋ)－Ｙｉ(P2,配,Ｋ）forCasel，
zi＝Zj(p2,Ｋ)＝xj(p2,Ｋ)－巧(P2,Ｋ)fbrCase2．

Ｎｏｗｗｅａｒｅｒｅａｄｙｔｏｅｘａｍｉｎｅｔｈｅｅｆｆｅｃｔｓｏｎｉｍｐｏｒｔｓｏｆａｃｈａｎｇｅｉｎｔｈｅｐｒｉｃｅ 

oftheimportedgood，ｉ､e､，theMarshall-Lernercondition・Henceforthifanygoodis
exported(imported)bythehomecountrMletitbegoodl(2)． 

TheoremL1・ＦｏｒＣａｓｅｌ

ａｚ２（p2,ｐ3,Ｋ）＝Ｓ2２ 
Oｐ２ …帯登Ｍ))-…篭川

（19） 

辮筈(-z州

whereS22＝8仏/OP2＋X２.ａｈ２/01,,2＝P2.0ﾊｭ/DＬ

Proof 

Bypartiallydif化rentiatingz2（p２，ｐ３，Ｋ）＝仏［１，匹，ｐ3，１（p２，ｐ３，Ｋ)］－
Y２（p２，ｐ３，Ｋ)whereＩ＝八座，配，Ｋ)＝汀（p２，ｐ３，Ｋ)＋尺購(pかり3磯,Ｋ)Ｋ４)with
respecttoル，ｗｅｏｂｔａｉｎａｚ２(“，Ｐ３，Ｋ)/8ルーOh2/0腕＋（Oh2/Oﾉ）

{地＋Ｋ･OR嘘(p2,ｐｻﾞ.Ｋ)/Op2｝－６Y２（p2,ｐ3,Ｋ)/Op2＝０"2/Op2＋(Oh2/8Ｊ）

－８０－ 
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(-ｚ２＋jr2＋Ｋ･ａＲ鞭(p2,ｐ３ＭＫ)/o“）－０Y2(p２，ｐ３，Ｋ)/Op2＝ｓ２２＋幽

{-ｚ２＋Ｋ･ＯＲ機(P2,ｐｆ,Ｋ)/ＤＰ２１－ａｙ２(p2,ｐ3,Ｋ)/Dp2whereS"＝Ｏｈ/0p/＋X/・
Ohj/OIistheSlutskysubstitutiontermａｎｄ碗ｉ＝ｐｉ・０"i/OIisthemalginalpro-

w:ﾙ|辨旧'1'鰹…
CorollaryLL 

ForCaseLassumethatgood2isimportedbythehomecountryandthere 
arenoinferiorgoods(Le.,、i≧０，ノー1,2,3).Ifoneofthefbllowingtwoconditions
holds,them8z2/Op2＜0,1e､,theincreaseinthepriceoftheimportedgoodde‐ 
creasesitsdemand 

ConditionLThehomecountryisacreditor，ｉ､｡，Ｋ＞Oandinthefbreign 
countryOR雛/ap2＜０，ic.,good2ismorelaborintensivethangoodlfbrCase
２＊，orgood2ismorelaborintensiｖｅｔｈａｎｇｏｏｄ３ｗｈｅｎｏｎｌｙｇｏｏｄｓ２ａｎｄ３ａre 
produce。．

Condition2・Thehomecountryisadebtor，ｉ､６．，Ｋ＜０，andinthefbreign
country8lWO座＞0,ｉｃ.,good2ismorecapitalintensivethangoodlfbrCase
2＊，orgood2ismorecapitalintensiｖｅｔｈａｎｇｏｏｄ３ｗｈｅｎｏｎｌｙｇｏｏｄｓ２ａｎｄ３ 
ａreproduce。．

Corollary1.1suppliestwosufficientconditionsfbrtheMarshall-LernercondL 

tioni.e’’022/OP2＜OfbrCaseLTheseare（１）thehomecountryimportsthelabor 
intensivegoodofthefbreigncountrywhenthehomecountryisacreditorand(2) 
thehomecountryimportsthecapitalintensivegoodofthefbreigncountrywhen 
thehomecountryisadebtor・Ｉｆｗｅｃａｎａｓｓｕｍｅｔｈａｔｔｈｅｈｏｍｅｃｏｕｎｔｒyiswell
endowedwithcapital（labor)，isacreditor（debtor)，andtherankoftherelative 
factorintensitiesofthegoodsofbothcountriesremainsthesame，thenthesetwo 
sufhcientconditionsseemplausibleinviewoftheHeckscher-OhlinTheoremNext， ～ 

wegeneralizetheaboveresultsfbrcase２．Let２２＝Ｚ２（１）＝恥［1,座,ｐ3,Ｊ]－(可．
～ 

/ｚ３［I,ｐ2,ｐ3,ノ]＋入2)andノリュール・些【△ｂｅthe'mlgj"αﾉPrOPe"sｊひｒｏｊｍ‐
〃

Porrgooa2Thenweobtain 

TheoremL2．ＦｏｒＣａｓｅ２， 

型12些Ｌい'[:::;::][_小娑(-…伽卜βａｐ２ 

（20） 

－８１－ 
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ProofSeeAppendixL 

QED・

ObservingthatthefirsttermoftherighthandsideofEq.(20)isnegativesincethe 

matrix(Sが)isnegativesemi-definiteandE＞05)andif(1)6,,/bj2＞Ｍａｘ(62,/b22,
63,/b32）ｏｒ6,,/６，２＜Ｍｉｎ(６２，/b22,63,/632）ａｎｄif(2Mzi≧0,ノー２，３，ａｎｄﾉM2＞
06),thenweobtainthefbllowing； 

CoroUaryL2・
ＦｏｒＣａｓｅ２，ａｓｓｕｍｅｔｈａｔｇｏｏｄ２ｉｓｉｍｐｏｒｔｅｄｂｙｔｈｅhomecountryandgoods 

２ａｎｄ３ａｒｅｎｏｔｍｆｂｒｉｏｒ･ＴｈｅｎｉｆｏｎｅｏｆｔｈｅｔｗｏｃｏｎｄｉｔｉｏｎｓｏｆＣorollarylLholds 

q"difinthehomecou剪ryeirhelgoodlisthemostlaborintensiveo'themost
capitalintensive,ｔｈｅｎＤＺ２/Op2＜０，i､e､,theincreaseinthepriceoftheimported 
good2decreasesitsdemand 

へＢｙｃｏｍｐａｎｎｇＣｏｒｏｌｌａｒｉｅｓＬ１ａｎｄＬ２，ｗｅｓｅethatthesufficientconditionsfbr
OZ2/ap2＜OfbrCase2arecomposedoftwoparts;i)thesufYicientconditionsfbr 
Caseｌａｎｄｉｉ）goodlmustbeeitherthemostlaborintensiveorcapitalintensive 

goodｉｎｔｈｅｈｏｍｅｃｏｕｎｔｒｙ･SincethelatterpartisautomaticallysatisfiedinCasel， 
wecouldregardCorollaryl､ZasholdingfbrbothCasesland2DasａｎｄＬｅｅ（1979） 

obtainedEq.（19）ibrthecaseoftwotradedgoods､Nextweintroduceatariffand 
examinetheMarshall-Lernercondition，ａｎｄｔｈｅｅｆｆｅｃｔｓｏｎｉｍｐｏｒｔｓｏｆａｃｈａｎｇｅｉｎ 

ｔｈｅｔａｒｉｆｆｆｂｒＣａｓｅｓｌａｎｄ２･ＬｅｔＴｂｅｔｈｅｔａｒｉｆｆｏｎｇｏｏｄ２・Thenthegrossnational

incomeIisrepresentedby 

I＝ｐ１ｙ，＋Ｔルル＋ｐ３晦十Ｔｐ２ｚ２＋r＊Ｋ（21）

ｗｈｅｒｅｐ，＝１，７＝７＋１ａｎｄｐ３ｉｓｔｈｅｄｏｍｅｓｔｉｃｐｒｉｃｅｏｆｔｈｅｎｏntradedgoodLet 
I＝Ｉ(P2,Ｐ3,Ｋ丁).Hencefbrththefbreigncountryisassumedtoretainfi･eetrade・
ＴｈｅｎｆｂｒＣａｓｅｓ２ａｎｄ２＊respectively 

p3＝し（1,Ｔｉｐ2）ａｎｄｐｒ＝'し歌(1,ｐ２）

hold・NowweshowtheexpressionsfbraZ2/O陣ａｎｄ８Ｚ２/O7forCaseLLetz2＝
～ 

Ｚ２（p２，ｐ３，Ｋ)γ）bedefinedimplicitlybyEq・ｓ（１５),（16）ａｎｄ（21）ｗｈｅｒｅｘｊ＝
XXZP2,ｐ3,Ｋ)andyj＝Ｙ>(⑰2,ｐ3,Ｋ）Thenthefollowingholds； 

Theorem2､ＬＦｏｒＣａｓｅｌ， 

ＸｏＲＷｐ２,ｐ銭Ｋ）

,ｚ２ｗ,，ルLTM砦{-z’十Ｔａｐ，Ｄｐ２ 

－ＴａＹｈ(Tp2,ｐ3,Ｋ） 
ａｐ２ 

ａＹｈ(Tp2,ｐ3,Ｋ） Oz2(p2'ｐ３'Ｋ'７）＝ｐ２ｓ２２－ｚ２ｍ２－ｐ２ 
８７ａｐ２ 

ｗｈｅｒｅｍ２＝Ｔｐ２ａｈ２/０１： 

） 

(22） 

(23） 

－８２－ 
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Proof． 
～ 

Partiallydifferentiatez2＝Ｚ２(P2,Ｐ3,Ｋ)γ)＝比［１，７P2,Ｐ3,1(P2,Ｐ3,Ｋ)γ)］－
m(7P２，ｐ３，Ｋ)withrespecttop2and7respectively,andobtainthedesiredresults・

ＱＥＤ 

ＦｒｏｍＴｈｅｏｒｅｍ２１，thefbllowingisimmediate； 

Corollary21． 
(1)Corollaryllstillholdswiththeintroductionofatariff 

(2)Ｔｈｅｉｎｃｒｅａｓｅｉｎｔｈｅｔａｒｉｆｆｏｎｇｏｏｄ２ｄecreases(increases)itsimports(exports） 
ifgood2isnotinlbrior． 

～ 

NextweanalyzeCase2・Ｌｅｔｚ２＝Ｚ２（p2,Ｋ)γ)．Ｔｈｅｎ

Theorem22．ＦｏｒＣａｓｅ２， 

川惹爾Llm-m'[::::::][ル母絵(一脈鵯))'
（'一号川，（24）

剛詩ＫＬ,‘(い'[堂:堂:][3画)八'一号川
（25） 

ProofSeeAppendixlL 

QED 

AS…IySeenbyC…ingEqS(20)amd(2軌as…1-号",〉O
thesufficientconditionfbr8Z2/Op2＜Oremainsunchangedwiththeintroduction 

.f…川ル>O…岬/恥くOFuTth節､…Z伽<Oif台"ユ
ー

＞０.Henceweobtain 

CoroIIary2,Z 

ASsum……｡．…il…Uy(or､……11y1-号jW,>O)TheⅡ
(1)CorollaryL2stillholdswiththeintroductionofatariff： 

(2)Ｔｈｅｉｎｃｒｅａｓｅｉｎｔｈｅｔａｒｉｆｆｏｎｇｏｏｄ２ｄecreases(increases)itsimports(exports） 
ifinthehomecountry,goods2and3arenon-inferiorandgoodliseitherthe 
mostcapitalintensiveorthemostlaborintensive． 

Forthesamereasonsasbefore，Corollary22couldberegardedasholdingfbr 
bothCasesland2，Furthermore，noticethefbllowing；assumethatthereareno 
inferiorgoodsinthehomecountry，ａｎｄｔｈａｔｔｈｅｒａｎｋｏｆｔｈｅｒｅｌａｔｉｖｅｆａｃtorintensi‐ 

ｔｉｅｓｏｆｔｈｅｇｏｏｄｓｒｅｍａｉｎｓｔｈｅｓａｍｅｉｎbothcountries・Ｔｈｅｎｉｆｔｈｅhomecountryisa
creditor（debtor)，ｉ・ａ，Ｋ＞０（＜Ｏ）－whichimpliesthatitiswellendowedwith
capital（labor)－，andifthehomecountryimportsgood２，whichisrelativelymore 
labor（capital）intensivethangood3,andifgoodl-whichisexportablefbrthe 
homecountry-isthemostcapital（labor)intensive,thentheincreaseintheprice 
oftheimportedgooddecreasesitsimportslnotherwords,iftherankoftherelative 

－８３－ 
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factorintensitiesofthegoodsremainsthesameinbothcountries,andtradeoccurrs 

accordingtothepredictionoftheHeckscher-OhhnTheorem，ｔｈｅｎｔｈｅｉｎｃｒｅａｓｅｉｎ 

ｔｈｅｐｒｉｃｅｏｆｔｈｅｉｍｐｏrtedgooddecreasesitsimports・Furthermore，thesufficient

conditionfbranincreaseinthetariffontheimporteｄｇｏｏｄ（good２）ｔｏｒｅｄｕｃｅｉｔｓ 

ｉｍｐｏｒｔｓｉｓｓｅｅｎｔｏｂｅｗｅａｋｅｒｔｈａｎｔｈａｔｆｂｒａｎｉｎｃｒｅａｓｅｉｎｉｔｓpricetodecrease 

importsJnfact，thesufHcientconditionisthatgooｄｌｂｅｅｉｔｈｅｒｔｈｅｍｏｓｔｌａｂｏｒ 
～ ～ 

int……it……N･…--豊證一三叢j…川
arerespectively,themporrelzJsricj/ｙａｎｄｍｒ〃eﾉﾋzsがciひげ'ｈｅハｏｍｅＱ/ｊｆｉｇ７ｃ"rpe・
Ｔｈｅｎ 

Ｈ，竿卜÷鶚))冊早川 (26） 

Thisisregardedasageneralizatiolloftherelationbetweenthetwoelasticitiespand 

lrtothecasewherecapitalismobile・TheexpressionwhenK＝0,1e､,thereisno

capitalmobilityisshowｎｂｙＫｏｍｉｙａ,ｓ（1967）Ｅｑ.(70),Ｋｅｍｐ，ｓ（1969）Ｅｑ.(6.30） 

andlnoue,ｓ（1985）Ｅｑ.(Z0lBefOreweanalyzethestabilitycondition,theexpres‐ 

sionsfbraZz歌/Op2,OZz/OKandOZ2*/OKarerequired．

Theorem3・ＦｏｒＣａｓｅｓｌａｎｄＺ,withtheintroductionofatariff

aZ遡艸'ル)薑{叢(R-R叢十KaR雛(p箒誇Ｍ))－０Ｋ 

ＯＭＰ器』K))/(1-号施川CaseL(27）

必等等『)-{蓋(R-R繍十KaRM帯K))十Ｍβ'}ノ

((１－旱j脇仙rc… (28） 

Proof・

ThesecanbeprovedusingthemethodinAppendiceslandllrespectively・

ＱＥＤ、

HerenoticethatwhenthehomecountryisacreditorpR機/ＯＫ＝Omusthold

sincethefbreigncountrｙｈａｓｔｏｐｒｏｄｕｃｅａｔｌｅａｓｔｔｗｏｇｏｏｄｓ・Furthermore，iffiPee
tradeprevailsinitially,thenＲ＝尺蝋Moreoverayh/ＤＫ＜０（＞Ｏ)称good2ismore
capital（labor)intensivethangood3forCaselwherｅｏｎｌｙｇｏｏｄｓ２ａｍｄ３ａｒｅｐｒｏ‐ 
ducedForCase21Bl＞０（＜Ｏ)Wgood2ismorecapital(labor)intensivethan 

goodl、Henceweobtainthefbllowing；

Corollary3・
Assumethatfreetradeprevailsinitiallyandthatthehomecountryisacreditor 

ormoregenerally,thefOreigncountryproducesatleaｓｔｔｗｏｇｏｏｄｓ､Ｔｈｅｎ 
(1)ｆｂｒＣａｓｅｌ，providedthatgood2isnotinferior,theincreaseininvestment 

abroad,orthedecreaseininvestmentfiPomabroadincreases(decreases)imports 

ofgood2〃good2ismorecapital(labor)intensivethangood3inthehome

－８４－ 
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ｃｏｕｎｔｒｙ． 

(2)ｆｂｒＣａｓｅ２,providedthatgoods2and3arenotinfbrior,andgoodliseitherthe 
mostlaborintensiveorcapitalintensive，theincreaseininvestmentabroad，or 

thedecreaseininvestmenthPomabroadincreases(decreases)importsofgood2， 
ordecreases（increases）ｅｘｐｏｒｔｓｏｆｇｏｏｄ２〃good2ismorecapitalOabor）
ｉｎｔｅｎｓｉｖｅｔｈａｎｇｏｏｄｌｉｎｔｈｅｈｏｍｅcountry． 

HereagainCase2couldberegardedasageneralizationofCaselPart（２）of 
Corollary3impliesthatunderfnirlymildconditions，theincreaseininvestment 

abroadorthedecreaseininvestmentfiPomabroadencourages（discourages）ｔｈｅ 
ｉｍｐｏｒｔｓｏｆｔｈｅｌａｂｏｒ（capital）intensivegoodNext,weshowtheexpressionfbr 
oZ2vap2． 

Theorem2*、

aZ2＊(p2,必＊ 0尺＊(p2,必磯,Ｋ）

4M砦 ） {-22鱗一Ｋ Oｐ２ DＰＺ 

0Ｙｂ＊(p2,ｐ３鱗,Ｋ）
(29） ｆｂｒＣａｓｅｌ＊， 

0匹

[董釧－１］
￣￣ 

aＺ２ 

〃
ｐ＋ ＊(p2K)＝［１，－，*］ 

Ｏｐ２ 

（_z,噸-K州"叢Ｍ)１－川.rc…川30）
Proof 

Firstobservethatfbrtheforeigncountrygrossnationalincomeandgross 
domesticproductsarerespectivelyexpressedby 

I*＝ｐｌｘ１稚十ｐ２ｘ２＊＋ｐ３準ｘ３＊＝ｐｌｙ,＊＋ルル歌＋Ｐ３戦ｙ３＊－ｒ＊Ｋ；（31）
汀＊＝ｐ１ｙ１哉十ｐ２Ｌ歌＋ｐ３状兆＊（32）

ｗｈｅｒｅｐ，＝ＬＴｈｅｒｅｓｔｏｆｔｈｅｐｒｏｏｆｉｓｔｈｅｓａｍｅａｓｔhatofTheorem1.1andAppeか
dｉｘＬ 

ＱＥＤ． 
￣己

ＴｈｅｓｉｇｎｓｏｆＯＺ２歌/ap2andaZ2蛾/OP2areindeterminate・However,whatis
neededtoanalyzethestabilityconditionarethesignsof3(Z2＋Ｚ初/Op2and
O(Z2＋が)/８Ｋ.NextweshowtheexpressionfbraZ2戦/OＫ

Theorem3＊． 

OZ2＊(座,Ｐ３族,Ｋ)---122壁Ｋ
ａＫｐ２ 

ａＲ＊(p2,Ｐ３*,Ｋ）ａＬ＊(p2,ｐ３*,Ｋ） 
8Ｋ 0Ｋ 

ｆｂｒＣａｓｅｌ＊， (33） 

(34） 

＝、

oZ2鱗(Zﾌ2,Ｋ）
＝－６，Ｗ|B戦|，ibrCase2*．０Ｋ 

Proof 

ForCase1*，partiallydifTerentiateZ2＊(p２，ｐ３*,Ｋ）＝脇＊[1,Ｐ2,Ｐ３鱗,が(p２，
p銭Ｘ)］－Ｙｂ筆(p2,ｐ３*,Ｋ)withrespecttoK,whileobservingaIVOK＝0打ｖａＫ－

-85-
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Ｒ喉一ＫＤＲ総/ＯＫ＝－Ｋ８尺総/OＫ（sinceO汀繼/ＯＫ＝尺鍛）ＦｏｒＣａｓｅ２*,noticethat

OXb＊(P2,Ｋ)/8Ｋ＝ＯｓｉｎｃｅＯＲ総/8Ｋ＝0,andOYb喉(p2,Ｋ)/ＯＫ＝ａ（、鱗Ｘ３*(p2,Ｋ)＋
A2*）／ＯＫ＝ルョ1$/8Ｋ（since3L鱗(P２，Ｋ)/３Ｋ＝Ｏ）＝6,,鑑／|B簾|，observingA2躯＝

{－６，，*Ｌ＊＋6,,戦(C歌＋Ｋ))／ｌＢ繼１．

ＱＥＤ、

Ｈｅｒｅａｇａｉｎｎｏｔｉｃｅｔｈａｔｉｆｔｈｅｈｏｍｅｃｏuntryisacreditor，ormoregenerallyif 

thefbreigncountryproducesatleasttwogoods,ｔｈｅｎＯＲ蝦/8Ｋ＝Osothatthesign
ofaZ2鱗/aKdependsonlyontherelativefactorintensitiesofthegoods・then,fiFom

EqS（33）ａｎｄ（34)，ｗｅｓｅｅｔｈａｔｆｂｒＣａｓｅｌ＊theincreaseininvestmentabroador 
thedecreaseininvestmentfiPomabroadincreases(decreases)theexports(imports） 

ofgood2ofthefbreigncountryWgood2ismorecapitalintensivethangood3 
inthefOreigncountry・ＦｏｒＣａｓｅ２＊，theincreaseininvestmentabroadoｒｔｈｅｄｅ‐

creaseininvestmentfromabroadincreases(decreases)theexports(imports)ｏｆgood 

ZofthefOreigncountry〃good2ismorecapitalintensivethangoodlinthe

foreigncountry・

TherearefburpossiblecombinationsofCasesL2andCasesl*and2*・Never-

theless,if(ＣａｓｅｌａｎｄＣａｓｅｌ*)ｏｒ(Case2andCase2*)occurrs-fOrCasel＊ａｔｌｅａｓｔ 

ｔｗｏｇｏｏｄｓａｒｅａｓｓｕｍｅｄｔｏｂｅｐroducedinthefbreigncountry-andiftherankof 

relativefactorintensitiesofthegoodsremainsthesameinbothcountries,ａｎｄif 

fiPeetradeprevailsinitially,thenunderfairlymildconditionssuchthatm2≧Ｏａｎｄ 

/Ｍ２≧０，weobservethataZ2/0Ｋ＞Ｏ〃aZ2総/ＯＫ〈OandaZ2/8Ｋ＞Ｏｉﾉﾂ､乙搬/ＯＫ
＜０，ｉ､e,，theincreaseininvestmentabroadorthedecreaseininvestmentfi･om 

abroadincreases(decreases）theexports(imports)ofgood2inthefbreigncountry・

ＮｏｗｗｅａｒｅｒｅａｄｙｔｏａｎａｌｙｚｅｔｈｅｓｔａｂｉlityconditionLet 

Ji(座,Ｋ)＝星(p2,Ｋ)＋Z2噸(p2,Ｋ)，（35）
Ｊ２（p2）＝Ｒ＊(P2）－尺(P2)．（36）

Ｔｈａｔis,Ｊ，ｉｓｔｈｅｗｏｒｌｄｅｘｃｅｓｓｄｅｍａｎｄｆｂｒｇｏｏｄ２,andJ2isthedifferenceinthe 

fbreignandhomerentalsofcapitalforCaｓｅｓ２ａｎｄ２＊・Hencelbrthweareconcerned
withonlythiscombination,ｉ・ａ，thecompletediversiflcationofbothcountries,ｆｏｒ
ｉｔｉｓｔｈｅｍｏｓｔｇｅｎｅｒａｌｏｎｅａｎｄａｌｌｔｈｅｏｔｈｅｒｃａｓｅｓｃａｎbedealtwithbyananalogous 

method，HerenoticethefbUowmg；ｔｈａｔＷ２，ｔｈｅｗｏｒｌｄｐ・pfwithcapitalmobility
andcompletediversificationexistingundercertain（sufficient）conditionsgivenby 

Uekawa（1972)，impliestheexistenceofanequilibriumdefinedbyJ,(p２，Ｋ)＝Ｏ 

ａｎｄＪｂ(p2）＝ＯＬｅｔＰ２＝dp2/d9,Ｋ＝dKW！sbetheratesofchangeof比andK
withrespecttotimesrespectivelyWithregardtostabilityitisassumedthat 

甕二｝;題:)幻１（37）
Ｔｈａｔis，thepriceofgood2increasesifthereexistsaworldexcessdemandfOr 

thegoods,andtheexports(imports)ofcapitalfiPom(to)thehomecountryincrease 

(decrease)ifthefbreignrentalofcapitalishigherthanthedomesticoneBrecherand 

Feenstra（1983）proposedHicksianimper化ctstabilityassumillgeitherJ2(P2）＝Ｏ
(Walrasianstability）ｏｒＪ１(p２，Ｋ）＝０（Marshallianstability）holdcontinuously・

Clearlyoursystemofadjustment，Ｅｑ.(37)，ismoregeneralthantheirsNowwe 

assumethatthesystemofadjustment,Ｅｑ.（37）satisfiesLds・ＴｈｅｎｂｙｔｈｅＲｏｕｔｈ‐

HurwitzTheorem（see，ｅ９．，Gantmacher（1960))，Ｅｑ.(37）satisfiesLds．〃ａｔ

－８６－ 
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equilibrium 

（i）Ｊ１，＋J２２＜０， 

（iiW::|-Ｊ"〃'1山>･
whereみ,＝8〃Op2ルュ＝DJ>/DKM＝1,27)．

SinceJh2＝0,Ｅｑ.(37)doesnotsatisfyHicksianperfectstabilitybutsatisfiesLd.s・
豚Ｊ１，＜OandJl2Jh，＜ＯＨｅｒｅ

’皿=辺髻豈』L'芋込弩簑呉薑…-国一画傘+(-ｚＭ鶚）
（ノリユー〃2戦)〃２（38）

Ⅷh…薑い][蛾:][小…壹叶Ⅶ[鯛[_;Ｊ
’⑫薑込』;蓋』Q幽装K)臺筈(R-R繊川/,β,-`,↑川

Henceatequilibrium 

J12＝611／lBl-61WlB戦|，（39）

ん臺慧-鵲薑ｂ１ｗ'，外川田'、（4｡）
TherefOreJ12J2，＜OatequilibriumWithintheconceptofHicksianimperfect 
stabilityBrecherandFeenstra（1983）showedthatstabilityisobtained〃Ｊ１２Ｊｍ＜
OwhileassumingJ1，＜Ｏ(whichtheycallthe(generalized）Marshall-Lernercondi-

tion)withoutprovidmgsufYicientconditionsfbritsnegativeness・Withtheseassump‐
tionstheirnecessaryandsufficientconditionfbrstabilityisthesaｍｅａｓｏｕｒs・Ｈｏｗ‐
ever,wecanobtainthefbllowingsufYicientconditionsfbrJ1，＜Ｏ； 

Theorem4 

UnderfiPeetradeifgood2isimportedbythehomecountry,ａｎｄｉｆ〃２≧〃2＊
andKOR鱗/a必＜0,thenthesystemofadjustment,Ｅｑ.(37),satisfiesLds．

Ｓinc｡｣M…-隻…w……ucti｡…h､｡,.…bot…tri“
ａｒｅｔｈｅｓａｍｅ,ｔｈｅｎ〃２≧〃2戦iｆ（１）、２≧、2戦ａｎｄ（２）(可くＯａｎｄＰ"３≧ｍ３*)ｏｒ
(刀＞Ｏａｎｄｌ"3＊≧〃１３).Furthermoreifthehomecountryisacreditor,ｔｈｅｎｚ２＞Ｏ
ａｎｄＫ＞ＯｓｏｔｈａｔＯＲ鱗/aP2＜ＯｆｂｒＬｄｓＳｉｎｃｅＯＲ戦/８座＜Oisconsistentwith
lBI＜０，itfbllowsthat 

Corollary4 

・Underfi｢eetrade，whentheproductiontechnologiesofbothcountriesarethe
same，andthehomecountryisacreditor，thesystemofadjustment，Ｅｑ.(37)， 
satisflesLd.s,if(1)ｍ２≧ｍ２＊ａｎｄ（２）either［b,,/６，２＜Ｍｉｎ(６２仏22,63,/632）
ａｎｄｍ３≧ｍ３鱗]ｏｒ[62,/b２２＞6,,/６，２＞63,/ｂ３２ａｎｄｍ３＊≧ｍ３１

TheabovecorollaryshowsthatunderfreetradeandidenticalProductiontech-
nologies，whenthehomecountryisacreditor，Ｌｄ.s・hpldsifthemarginalpro‐
pensitytoconsumetheimportedgooｄｏｆｔｈｅｈｏｍｅｃｏｕｎｔｒｙｉｓｎｏｔｌｅｓｓｔｈａｎｔｈａｔ 

－８７－ 
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ofthefbreigncountry,andifeither(i)goodlisthemostcapitalintensiveandthe 

marginalpropensitytoconsｕｍｅｔｈｅｎｏ１１ｔｒａｄｅｄｇｏｏｄｏｆｔｈｅｈｏｍｅcountryisnotless 

thanthatoftheibreigncountryor(ii）theimportedgoodisthemostlaborinten-

sive，thenontradedgoodisthemostcapitalintensive，andthemarginalpropensity 

toconsｕｍｅｔｈｅｎｏｎｔｒａｄｅｄｇｏｏｄｏｆｔｈｅｈｏｍｅｃｏuntryisnotmorethanthatofthe 

fbreigncountry・

Ｎｅｘｔｗｅｉｎｔｒｏｄｕｃｅａｔａｒｉｆｆｏｎｔｈｅｉmportedgoodandataxonfbreigninvest‐ 

ment,andconsiderthesystemofadjustment・Ｌｅｔ／bethetaxrateonincomefi･om

thehomeresidents，investmentabroadThenatequilibriumr＝（１－/)がholds

Hencethesystemofadjustmentis 

髪鞠fiJ｣鰯(鯏側）
Ｈｅｎｃｅｆｂｒｔｈｗｅａｓｓｕｍｅｔｈａｔｔｈｅｈｏｍｅｃountryisacreditor、Ｗｈｅｎｉｔｉｓａｄｅｂｔｏｒ，

ｉｆ！＊isthetaxrateonincomefromfbreig､ers，investmentathome,thesecondequa‐ 

tionoftheabovesystcmwouldbeK＝Ｒ鱗一（１－r識)Rwhjchwasdiscussedby
BrecherandFeenstra（1983).HerenoticethatZ2（ぬ,Ｋ,Ｔ)＋Ｚ２識（p2,Ｋ)ａｎｄ（1-1）

Ｒ戦(p2）－Ｒ(TP2）arecontinuouswithrespectto7andr，).Hence

CoroUary5、

Assumethatthehomecountryisacreditor・ThenifM2≧〃2歌,i・a,themalginal
propensitytoimportgｏｏｄ２ｏｆｔｈｅｈｏｍｅｃｏｕｎｔｒｙｉｓｎｏｔｌｅｓｓｔhanthatofthefbreign 

country,andifgoodl（theexportablegood)ismorecapitalintensivethangood2in 
thefOreigncountry,thenthesystemofadjustment,Ｅｑ.(41),satisfiesLd.s・fbrsmall
valuesofTandr1o)． 

Next,byassumingtheLd.s・ｏｆＥｑ.(41),weanalyzetheeffbctsofthechangｅｂｏｔｈ

ｍｔｈｅｔａｒｉｆｆａｎｄｔｈｅｔａｘｏｎｔｈｅｗorldanddomesticpriceofgood2,andcapitalex-
～ ￣､ 

ports,etc・FirstletJ，（p２，Ｋ,γ)＝Ｚ２（化,Ｋ,Ｔ)＋Ｚ２拳(P2,Ｋ),ノュ(p2,γ,')＝（１－ｔ）
Ｒ韻(p2）－尺(mp2).ThenＪ１可2=Odefines座ａｎｄKtobeimplicitiimctionsofTand

ハsothatdP2/ﾋﾉＴ＝－Ｊ27/J２，＝Ｐ２Ｒ'/Iﾉ2,,dP2/[111＝－Ｊ2,〃２，＝Ｒ状〃２，，．K/dγ＝

－｛Ｊ１，（－Ｊ２７/J2,）十Ｊ,Ｔｌ／7,2,anddK/dノーJ11J2j〃12Ｊ２，whcreJiT＝ａ/i/07,j＝
1,2,ＪＺｒ＝Ｍ/ｏｒ・Furthermorelet9bethedomesticpriceofgood2,i､ｅ’９＝〃2．
Ｔｈｅｎｄ９/ﾋﾉγ＝座（１－ｔ)Ｒ歌'〃2,11).NowweassumetheLds・ｏｆＥｑ(41)andobtain
thefbllowing； 

Theorem5・

Letthesystemofadjustment,Ｅｑ.(４１）satisfyLd.s・Ｔｈｅｎ

（i）ifdp2/dγ＞Ｏａｎｄ〃２≧０，thendKﾉﾋﾉγ≧ＯＩｉ/，Ｍ２≦Ｏ〃J2,(＝(１－t)Ｒｗ－
７Ｗ)≦0． 

（ii)‘K/`r＜０ 

Proof． 

（i）ＢｙＬｄｓ・Ｊ１，＜ＯａｎｄＪ２１Ｊ１２＜Ｏhold,FurthermorebyEq.(25),ｉｆＭ２≧０，
～ 

ん＝aZ2/0丁＜０，叩2ｺγ＞OmeansJhT/lﾉh，＜０.ThensigndK/dγ＝SignJI2．
（ii)sigmZKﾉﾋﾉ/＝signノルルーーＲ歌．

ＱＥＤ 

－８８－ 
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TheassumptionofLd.s・ｉｎＥｑ.(41）ｈｅｌｐｓｔｏｄｅｔｅｒｍｉｎｅｔｈｅｓｉｇｎｓｏｆｔｈｅｅfTects

oncapitalexportsofchangesinthetariffandtax,ｂｕｔｎｏｔｏｎｔｈｅｗｏｒｌｄｏｒｄｏｍｅｓｔｉｃ 
ｐｒｉｃeoftheimportedgood・ThelatterdependsonthesignsofJb,＝（１－t)Ｒ*'一Ｒ
ｏｒＲ＊'ａｎｄＲ'whichcannotbeassumedarbitrarily・

Nextweconsidertheeffectsonsocialwelfareofchangesinthetariffandtax・
Letthesocialwelfarey(７，ｔ)ｂｅ 

ｙ(7,t)＝Ｕ[/２（1,rP2ル（1,TP2),Ｉ）］（42）

whereノZい＝(/爪.)んい,ﾊｮい)GR:,I=何十ｒ*Ｋ＋(T-1)p２２２，
万＝汀（⑰2,Ｋ),ｒ＊＝Ｒ堆(必),ルーＰ２(7,Ｋ),Ｋ＝Ｘ(丁,/).Ｔｈｅｎ

Theorem6， 

晋臺{(『－１)…謡}等+(R鵜-R)祭十ｱ,曇-Ｆ（43）
ＯＺ２ 

窯薑(-鬘Ｍ祭)禁令(R鱸-尺)祭7,,7
ｏｚ２ 

（44） 

ProofSeeAppendixllL 

QED 

WithinitiallyfiPeetrade,since丁＝Ｏ，ｒ＝０，ｔｈｅｓｅｃｏｎｄａｎｄｔｈｉｒｄｔｅｒｍｓｏｆｂｏｔｈ
Ｅｑ.s(43)ａｎｄ(44)vanish,ａｎｄ 

晋臺(-…語)等（⑤

祭=(-疏鵲)等，（4`）
whichwasobtainedbyBrecherandFeenstra（1983)，Ｅｑ.（14)．ＦｒｏｍＥｑ.(45）it 

fbllowsthatif（１－')尺譲'＜Ｒ'＜Ｏ(sothatdP2/`γ＞Ｏ)ｔｈｅｎＯＷ８Ｔ＜０，i､a,an
increasemthetariffontheimportedgood，whichismorelaborintensivethanthe 

exportablegoodlinbothcountries,decreasesfhesocialwelfareofthehomecoun-
try､SimilarlyfromEq.（46）ifO＞（１－t)Ｒ歌'＞Ｒ'(sothatdP2/dr＞Ｏ),thenan
increaseinthetaxonincomefi･omthehomeresidents,investmentabroaddecreases 

thesocialwelfare・'2）

AppemdixL 

￣～ 

Z2(p２，Ｋ）:＝ 
一入２ｗｈｅｒｅ

Bypartiallydifferentiatingthefbllowingwithrespectto座，
恥［１，座，↓（１，ｐ２)，Ｉ(座，Ｋ)］－ｎｈ３［１，ｐ２，山（１，ｐ２),Ｉ(p２，Ｋ)］

I(座,Ｋ)＝汀(p2,Ｋ)＋Ｒ轤(pz,Ｐ３*,Ｋ)Ｋ,weobtain

證一證辮器器+等(”+器ＭＫ鶚）
-m磯芋畿諾+等(肘鵲Mir姿)）

‐(”`器辮宗)，
－８９－ 
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Ｏ↓ 

observingMP2,Ｋ)/DPZ＝随＋万丁ｙ3.13)NextnotingaWaルー－〃ルー

誇十等Ｍにw,薑pﾊﾟ等-W等M……wri…Ｍい
AppeludixlL 

ＴｈｅｔｅｃｈｎｉｑｕｅｉｓｔｈｅｓａｍｅａｓｔｈａｔｏｆＡppendixLBypartiallydifferentiaｔｉｎｇ 

Ｚ２(P2,Ｋ７)＝〃2［1,71P2山（１，７１P2),Ｉ(P2,Ｋγ)］

－（刀(mp2）ｈ３[1,,ﾌ2ル（1,Tp2),八座,Ｋ７)ｌ＋入2）
～ 

whereＩ(p2,Ｋγ)＝汀(⑰2,Ｋ)＋(罪l）ｐ２Ｚ２(pかＫ;γ)＋尺畿(p2,ｐ３*,Ｋ〕K

withrespecttop2and7respectively,andobserving 

』Ｍｐ｡(等-薊等)叶譜+等恥”('川二一ｎ，ａｐ２ 

Ｅ臺器麹十器woob…｡…｡…

AppendixlIL 

SinceOU78x，＝仏０U/ax2＝似7P2,0U/Ox3＝似P3,whereuisthemarginalutility
ofincome（ｗｅａｓｓｕｍｅ似＝1),ａｎｄＭＯルールーリェ３，bypartiallydifferentiating
爪7,r)withrespecttoT,andrearrangingweobtain

器薑護鶚－１１署器;゛等い-卿署伽'證等-叩鶚叢＋

等仇-脚黒川'證黒－，幕叢゛等(ﾙｰ脚學’
。(等剛等+，劉等)Ｍ祭+R鑿祭+K謡等ｗ,＋
『翰等刎等１

N…b…､g蝿薑ｘ－等伽等+',等臺碗川…薑Ｍｎｄ

ｓ"-譜十等Ｍ１……‘…雌…
晋臺器ⅣＭｐ,十Ｍ)-m等(s,州,肘s調ｐ３）

‐迩慕MwD祭辮磯等ｗ…２等加,｣:;今

陵鯛間
since， 

＝0,theaboveisrewrittenasEq.(43)． 

Eq.(44)canbeprovedsimilarly． 

－９０－ 
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Notes 

1）Forthefbreigncountry,Ｅｑ.s(2)and(3)areexpressedas 

I＊＝汀＊－７＊Ｘ

Ｔ樵＝ｗ鱗Ｌ鱗十7鱗(伊十Ｋ),sothat
I＊＝ｗ＊Ｌ＊＋ｒ＊Ｃ＊ 

2)FormallyW1isdefinedasfbUows;letYiCR3betheproductionsetofgoodisothatyi 
amountofgoodiisP"cmcibJebyemployingﾉﾙﾙﾉﾋamountsoflaborandcapitalrespectively 

〃OﾉﾙｰﾉiL,－４k)GYjThentheworldproductionsetV1isexpressedas

V,＝（２１２＝jかty灯＝(yルル),y歌＝(y灯f)eR:suchthatヨ(ｈＬルX)and(職,職）

withOj,－ﾉｉＤ－４Ｋ)eYW薗一脇一職)eYXj＝1,224L＝L，ｉノｆ＝L瑠

畠(JiK+職)=c+c鵜ト

職eylW1isexpressedas

W,＝Izlthereexistsnoz'zzsuchthatz'ｅＶ１｝ 
whereｚ'二meanszl≧ｚＭ＝1,2butzl＞亘ifbrsomej、

3）Forbothcases,Lisassumedtobefixed 

4)汀＝汀(P2,Ｐ3,Ｋ)＝Ｙ,＋P2Y2＋P3Y3isregardedasafimctionofp2,p3andKandiscalled
asupportfUnction,and８打/Dpj＝】Ｍ＝2,3,37『/ＯＫ＝－'､Forthepropertiesofthesupport
fUnction,see,e､8.,Chipman(1972)． 

…M…'…伽宗|鱗|歯'帆…薑…川
…薑…薑…………M藝一|鱗‘
９１／lBl3風ThenＥ=y3DW/apﾕ＋0Map，

二蝿｣:！……
`)SincW,-P(等一呵等l脇≧Oi伽≧0,j=2…"<叩くO伽ハ〉

Max(62,/622,63,/b魂)or6,1/6,2＜Ｍin(62,/b鞄,63,/b鉋)．

7)DasandLee(1979)proposedamoregeneralsystemofadjustmentP＝／Ｐ,(p2,Ｋ)],Ｋ＝ 
ｇ仏(p2,Ｋ)]wherefg＞Ｏand（O)＝ｇ(O)一ｒａｎｄ〆alsodependonKbecausethey
employtheBatra-CasasmodeLTheythenclaimthａｔｔｈｅｓｙｓｔｅｍｈａｓｔｈｅｐｒｏｐｅｒｔｙｏｆＬｄｓ． 

〃J1，十Ｊ、＜０，J11J22-J12L，＞0.Howeverunlessthespeedofadjustmentofmarket

j川(k，＝/'(O)&＝g'(O))isunity,theirclaimisfalse・Ingeneralthesystemhasthepro‐
PertyofLd.s・げん1Ｊ,，＋ｋ２Ｊｍ＜0,J11Jm-J12Jm＞０.However,itisknownthatthis

systemhasthepropertyofLd.s､independentofthespeedofadjustment筋thematrixJ＝

|脳|……,'…<…塾-ﾙ'塾>Ｍ･………'･『
（1945).ButsinceL2＝0,thematrixJis〃otHicksian,whichimpliesthattheirsystemdoes

nothaveLd.s・independentofthespeedofadjustment．

－９１－ 
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８）ForCases2and2*,RandR蛾aredefinedimplicitlybypj＝ｑ(w,、＝Ｇｉ*(Ｗ闇r),ノー1,2,
ｐ,＝１whereaq/6Ｗ＝bimOGi/ｏｒ＝bi2sothatOR/Op2＝６，/ｌＢｌ,etc、

９)TheexistenceofthestateofworlddiversiHcation(Le,thestatewhereeachcountryproduces 
aUthreegoods),withthemtroductionofatarifTandatax,canbeshowninthismanner； 
observingthatW1exists〃W2exists,suchastateexistsfbrsomefactorendowments〃

ｌ＝Ｇ１(Ｗ’７)＝Ｇ１*(wゼゥ,ｐ２＝Ｇ２(w,r)＝〃(w樹ＤｗｈｅｒｅＧ２(w,r)＝Ｇ２(w,J)／Ｚ
～ 

Ｇｊ*(w濁り＝Ｇｉ*(w衞門/(l-r))hasasolution胆＞0,Ｗ,ｗ鱗,７≧OUndercertainsufYIcient
conditionsgivenbyUekawa(1972)suchasolutionexists・

10)AsufYicientconditionfbr1M2≧ﾉＷ:isgivenmCorollary4、
11）BrecherandFeenstra（1983）obtainedsimilarexpressions(Eqs(9)through（13))ａｎｄｄｉｓ‐ 

cussedtheirsigns、

12）Fortopicssuchastheoptimaltariffandtaxfbrmula-fimoptimumwhenboththetarifT 
andthetaxcanvary，andconstramedoptimumwhenonlyoneofthemcanvary-see 
BrecherandFeenstra(1983） 

13)ａＹ,/6“＋p28Y2/8皿＋p30WaP2＝Oismadeuseof．
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