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ＣＨＡＰＴＥＲ３:ＷＥＬＦＡＲＥＡＮＡＬＹＳＩＳＩＮ 

ＴＨＥＢＡＬＥＳＴＲＡ－ＢＡＲＡＮＺＩＮＩＭＯＤＥＬ 

ｌｎＣｈａｐｔｅｒ２,wehaveclarifiedthat,ifthegivenrateofinterest,i， 

islowerthantheequilibriumlevelofthecapitalists,profitrate,〃/Sc，
thePasinettisteadystateisnecessarilytransformedintotheanti-

Pasinettisteadystate,iftheworkers'propensitytosave,ｓｗ,risesupto 
thecriticalleveLsh． 

However,ｗｈａｔｗｅｈａｖｅｓｈｏｗｎｉｎＣｈａｐｔｅｒ２ｗａｓｓｉmplythecausal 

relationshipfromtｈｅａｓｓｕｍｐｔｉｏｎｏｆｔｈｅｓｕｆｆｉｃｉｅｎｔｉｎｃｒｅａｓｅｉｎｓｌｕ，ｏｎ 
ｏｎｅｈａｎｄ,totheanti-Pasinetticonsequenceｏｆｔｈｅ“euthanasiaofthe 

capitalists,，，ｏｎｔｈｅｏｔｈｅｒｈａｎｄ、Ｗｅｈａｖｅｍａｄｅｃｌｅａｒｔｈａｔｔｈｅｃａｕｓｅｗｉｌｌ

ｂｒｉｎｇａｂｏｕｔｔｈｅｅｆｆｅｃｔ，ｂｕｔｗｅｈａｖｅｎｏｔｍａｄｅｃｌｅａｒｗｈｙｔｈｅｉｎｉｔｉａｌ 

causehastobeconsideredtobelikelytohappen 

lndeed,ifthecauseisunrealistic,theeffectwillnotmakesense， 

nomatterhowinterestingthecausalrelationshipfromthecauseto 

theeffectmayappear・

Ａｎｙｗａｙ,ifwecangiveatheoreticalgroundforthepossibilityof 

theinitialassumption,thatstumayrisetothesufficientlylargelevel， 

sA,itwouldmaketheanalysisinthelastchaptermuchmoremeaning‐ 
fulandtheoreticallyinteresting 

lnthischapter,ｗｅｗｉｌｌｓｈｏｗｔｈａｔ,iftheworkersmaximizetheir 

percapitaconsumption,theincreaseofs"uptosAmaybebeneficial 

totheworkｅｒｓｉｎｓｏｍｅ,notveryunrealistic,cases、

Iftheriseofsu,ｕptosAisbeneficialtotheworkers,itwillfollow 

thattheworkerswillbemotivatedtoincreasetheirthrift・Ａｎｄｔｈｕｓ

ｔｈｅｃａｕｓｅｗｉｌｌｂｅｃｏｍｅｉｍｐｏｒtantandrealistic，sowilldothewhole 

theorydevelopeｄｉｎＣｈａｐｔｅｒ２,above 

ltmustberemarkedinthiscontextthattheincreaseins”tos力

ｍａｙｔａｋｅｅｉｔｈｅｒｏｆｔｈｅｆｏｌｌｏｗｉｎｇｔｗｏｆｏｒｍｓ：thefirstisthequasi-

stationaryiｎｃｒｅａｓｅｗｈｉｃｈｔａｋｅｓａｖｅｒｙｌｏｎｇｔｉｍｅ,ｔｈａｔis,averygrad 

ualriseofs鋤uptosA．Thesecondisthediscrete,once-and-for-all
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increasewhichtakesplaceinstantaneously,orajumpins"tosh 

Inthefirstcase,thesteadystatewillcontinuouslymoves,andthe 

economywillremainalwaysveryclosetothecontinuouslymoving 

steadystate 

lnthesecondcase,thesteadystatewilldiscretelyjumpfromthat 

ofthePasinettitotheanti-Pasinetticase,ａｎｄｉｔｗｉｌｌｔａｋｅａｖｅｒｙｌｏｎｇ 

ｔｉｍｅｆｏｒｔheeconomytoadjustitselftowardthenewanti-Pasinetti 

steadystateＩｎｔｈｉｓｃａｓｅ,ｔｈｅｅｃｏｎｏｍｙｗｉｌｌｂｅｉｎｅｖｉｔａｂｌｙｖｅｒｙmuch 

disturbedandseriouseconomiｃｃｏｎｆｕｓｉｏｎｓｗｉｌｌｏｃｃｕｒａｓｔｈｅｒｅｓｕｌtsof 

thesuddenshiftoftheworkers，propensitytosaｖｅ 

Ｉｎｔｈｉｓｃａｓｅ,therefore,ｔｈｅｗｏｒｋｅｒｓｗｉｌｌｂｙｎｏｍｅａｎｓｂｅｃｏｍｅｂｅｔ‐ 

teroffbutpossiblyratherverymuchworseoffforafairlylongtime 

untilthenewlong-runequilibriumissufficientlyapproached 

Sincewedonotintendtoanalyzeexplicitlythequantitativewel‐ 

farelossesoftheselong-termecoｎｏｍｉｃｄｉｓｔｕｒｂａｎｃｅｓｔｏｂｅｃａｕｓｅｄｂｙ 

ｔｈｅｖｅｒｙｒａｐｉｄｉｎｃｒｅａｓｅｉｎｓｍ,ｗｅｗｉｌｌａｓｓｕｍｅａｗａｙｔｈｉｓｓｅｃｏｎｄｃａｓｅ， 

andinstead,ｗｅｗｉｌｌａｓｓｕｍｅｔｈａｔｔｈｅｒｉｓｅｉｎｓｚｕｉｓｏｆｔｈｅｆｉｒｓｔ,quasi-

stationary,type 

Fromanotherviewpoint,ifthechangeintheworkers'propensity 

tosaveistoberealistic，ｉｔｃａｎｎｏｔｈｅｌｐｂｕｔｂｅａｖｅｒｙｓｌｏｗchange， 

sinceitisrooteddeeplyinthetraditionalculture,customandinstitu‐ 

ｔｉｏｎｓｏｆｔｈｅｎａｔｉｏｎ，whichcannotbedrasticallychangeｄｉｎａｖｅｒｙ 

ｓｈｏｒｔｐｅｒｉｏｄｏｆｔｉｍｅ， 

However，eveniftheworkers'propensitytosaveisdifficultto 

changeataveryhighpace,ｉｔｍａｙｂｅｃｈａｎｇｅｄｌｉｔｔｌｅｂｙｌｉｔｔｌｅｉｆthere 

isawelfaremotivationfortheworkerstochangeit・

Ｔｈｏｕｇｈｇｒａｄｕａｌｌｙ,ｔｈｅｗｏｒｋｅｒｓｗｉｌｌｃｏｍｅｔｏｓｔｅａｄｉｌｙｉｎcreaseszuif 

itbecomesapparentthａｔｔｈｅｃｏｒｒｅｓｐｏｎｄｉｎｇｍｏｖｅｍｅｎｔｏｆｔｈｅｌｏｎｇ－ 

ｒｕｎｅｑｕｉｌｉｂｒｉｕｍｗｉｌｌｓｕｒｅｌｙｂｒｉｎｇａｂｏｕｔａｍｏｒｅａｎｄｍｏｒｅｂｅｎｅｆｉｔｔｏ 

ｔｈｅｍ,although,ａｇａｉｎ,ｔｈｅｂｅｎｅｆｉｔｗｈｉｃｈｔｈｅｙｏｂｔａｉｎ,ｗｉｌｌｂｅｏｎｌｙｖｅｒｙ 

ｓｍａｌｌｒｅｌａｔｉｖｅｔｏｔhetotalutilityontheper-unit-of-timebasis 

Thiｓｗｉｌｌｂｅｔｈｅｗａｙｉｎｗｈｉｃｈｗｅｗｉｌｌｉｎｔｅrpretthefinalresultof 

thecomparativestaticstobedevelopedinthischapter． 



４ 

However，beforeproceedingtothediscussionconcerningthis 

finalconclusion，wewillpresentsomeveryfundamentalwelfare 

propositionsconcerningtherelationshipbetweenthepropensitiesto 

saveofthetwoclasses,ｔｈｅcapitalistsandtheworkers 

Namely,ｗｅｗｉｌｌｆｉｒｓｔｓｈｏｗｔｈｅｆｏｌｌｏｗｉｎｇｔｗｏｔheorems:firstly，ｉｆ 

ｓｃ＝１，ｔｈａｔis,ｔｈｅcapitalistsdonotconsumeatall,thentheworkers， 

percapitaconsumptionislocallymaximizedatstu＝０；and，secondly， 

ifsc<Lthentheworkers'percapitaconsumptionisgreaterataposi-

tivesmthanatsuノー０．

Itwillbeprovedthatthesetheoremｓｈｏｌｄｔｒｕｅｉｒｒｅｓｐｅｃｔｉｖｅｏｆ 

ｗｈａｔｖａｌｕｅｔｈｅｇｉｖｅｎｒａteofinteresttakes,provideditislessthanthe 

equilibriumcapitalists'rateofprofit，Particularly,theywillbeshown 

toholdgoodirrespectiveofwhethertherateofinterｅｓｔｉｓｚｅｒｏｏｒｎｏｔ、

Accordingtothefirsttheorem,ifthecapitalistsdonotconsume， 

theｎｉｔｉｓａｔｌｅａｓｔｌｏｃａｌｌｙｏｐｔｉｍａｌｆｏｒｔheworkerstoconsumeallof 

theirinｃｏｍｅｓ 

Ｔｈｉｓｔｈｅｏｒｅｍｍａｙａｐｐｅａｒｔｏｂｅｏbviousatfirstsightinthecase 

wheretheinterestrateequalszero:zerorateofinterestwouldimply 

thatnobenefitswouldaccruetotheworkersfromtheirstarting 

tosave,simplybecausetherｅｗｏｕｌｄｂｅｎｏｉｎｔｅｒｅｓｔａｃｃｒｕｉｎｇｔｏｔｈe 
workers， 

However,thisisnotreallyso、For,ｗｅｗｉｌｌａｌｓｏｋｎｏｗ,ｉｎtheform

oftheabovesecondtheorem,that,ｅｖｅｎiftheinterestrateequalszero， 

theworkers’ｐｅｒcapitaconsumptionmayindeedbeincreasedbya 

riseinslufromzero， 

Ｔｈｉｓｍｅａｎｓｔｈａｔｔｈｅａｓｓｕｍｐｔｉｏｎｏｆapositiveinterestrateisnot 

requｉｒｅｄｆｏｒｔｈｅｒｉｓｅｏｆｓｕｊｔｏｂｅａｂｌｅｔｏｉｍｐｒｏｖｅｔｈｅｗｏｒｋｅｒｓ，welfare， 

Ｔｈｉｓｉｓｔｈｅｒｅａｓｏｎｗｈｙｔｈｅｆｉｒｓｔｔｈｅｏremintheparticularcaseof 

j＝０，isnotnecessarilyobvious,sayingthat,ｉｆノーＯａｎｄｓｃ＝０，then

suノーＯｉｓｌｏｃａｌｌｙｏｐｔｉｍａＬ

Ｎｏｗ,accordingtothesecondtheorem，ｉｆｓｃ＜1，thenitwillbe 

betterfortheworkerｓｔｏｓａｖｅａｔｌｅａｓｔｓｏｍｅｏｆｔｈｅｉｒｉｎｃｏｍｅｓ 

Ｔｈｅｓｅｔｗｏｔｈｅｏｒｅｍｓｗｉｌｌｂｅｐｒｏｖｅｄｕｎｄｅｒｔｈｅｇｅｎｅｒａｌａｓｓｕｍｐｔｉｏｎ 
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ofthewell-behavedneoclassicalproductionfunction 

Sincewewillshowinthissecondtheoremthatsc＜limpliesthat 

theoptimalsZuispositive,ｔｈｅｒｅｗｉＵａｒｉｓｅｔｈｅｐｒｏｂｌｅｍａｓｔｏｈｏｗthe 

optimalsauisfunctionallyrelatedtothevectoroftheparameters,spec‐ 

ificallyQ,Sc)． 

Furthermore,itwillnaturallybeaskedwhetherornotthereexist 

anysuchvectors（j,Sc）forwhichtheoptimalszuwillbeequalto,or 

greaterthanthecriticalvalue,s』,sothattherewillstandtheanti-

PasinettisteadystateAnd,ifthereare,ｗｈａｔｗｉｌｌｂｅｔｈｅｓｅｔｏｆｔｈｏｓｅ 

ｖｅｃｔｏｒｓ？ 

Thesearenothingbuttheproblemswhichwewillconsiderinthe 

finalseｃｔｉｏｎｏｆｔｈｉｓｃｈａｐｔｅｒ・

Unfortunately,however,inordertoanalyzetheseproblems,itwill 

betechnicallyinevitableforustorestrictthegeneralneoclassical 

well-behavedproductionfunctionstothoseofaspecialform・Inthe

finalsection,therefore,wewinspecifytheproductionfunctiontobe 

oftheCobb-Douglasform,andexplicitlyconsiderthoseabovｅｐｒｏｂ 

ｌｅｍｓｕｎｄｅｒｔｈｉｓａｓｓｕｍｐｔｉｏｎ、

Mostimportantly,ｉｎthisCobb-Douglascase，itwillbeproved 

thattheredoesarisethepossibilityfortheanti-Pasinettisteadystate 

tobeanoptimalｓｔａｔｅｆｏｒｔｈｅｗｏｒｋｅｒｓＷｅｗｉｌｌｅｘｐｌｉｃitlyspecifythe 

setsofthevectors（ｊ,Sc）suchthatitwillbenefittheworkerstodeter‐ 

ｍｉｎｅｔｈｅｌｅｖｅｌｏｆｓｍｓｏｈｉｇｈａｓｔｈｅanti-Pasinettisteadystateisneces‐ 

sarilybroughtaboutThePasinettiandtheanti-Pasinettiareasfor 

thｅｐｏｉｎｔ（j,Sc）willbeillustrated 

Theillustrationwillvisualizethattheanti-Pasｉｎｅｔｔｉｃａｓｅｃａｎｎｏｔ 

ｂｅｄｉｓｍｉｓｓｅｄａｓｅxtremelyexceptional：ｔｈｅａｎｔｉ－Ｐａｓｉｎｅｔｔｉａｒｅａｗｉｌｌ 

ｓｅｅｍｔobelocatedinasrealisticapositionasthePasinettiarea,ｉｎｔｈｅ 

(i,Sc）planeThiswillseemtoshownotonlyanon-negligiblepossi‐ 

bility,butalsoasubstantialreality,oftheanti-Pasinetticase． 

１．Ａｓｓｕｍｐｔｉｏｎｓ 

Ｔｈｅｂａｓｉｃｍｏｄｅｌａｎｄａｓｓｕｍｐｔｉｏｎｓｏｆｔｈｉｓｃｈａｐｔｅｒａｒｅｔｈｅｓａｍｅａｓ 
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thosemadeinthepreviouschapter・However，inthischapter，we

makethefollowingadditionalassumptions． 

ＡＳＳＵＭＰＴＩＯＮ３:Thetotalutilityoftheaverageworker,Ｕｉｓｄｅｆｉｎ‐ 

able,andUisamonotonelyincreasingfunｃｔｉｏｎｏｆｔｈｅｐｅｒｃａｐｉｔａｃｏｎ‐ 

sumptionoftheworkers． 

ＡＳＳＵＭＰＴＩＯＮ４:Ｔｈｅｇｒｏｗｔｈｒａｔｅｏｆｔｈｅｗｏｒｋｉｎｇｐｏｐｕｌation,〃,，and

therateoftechnicalprogress,〃２，thecapitalists，propensitytosave，

Sc，ａｎｄｔｈｅｒａｔｅｏｆｉｎｔｅｒｅｓｔ，／，aredeterminedindependentlyofthe 

workers'propensitytosave,ｓ” 

ＡＳＳＵＭＰＴＩＯＮ５:Theworkerscanchangetheirpropensitytosavein 

thelong-run,providedtheutilityoftherepresentativeworkerisnot 

decreasedbythechangeintheirpropensitytosave． 

Astotheproductionfunction,ｗｅｍａｋｅｔｈｅｆｏｌｌｏｗｉｎｇ 

ＡＳＳＵＭＰＴＩＯＮ６:Ｔｈｅｐｒｏｄｕｃｔｉｏｎｆｕｎｃｔｉｏｎｉｓｏｆｔｈｅｗｅll-behaved,neo‐ 

classicaltype,fulfillingthelnadaconditions． 

ThisAssumption6ismadeforthewholeanalysisofthischapter・

Inaddition,onlyforSection3,wewillfurthermakethefollowing 

ＡＳＳＵＭＰＴＩＯＮ６－ａ:ＴｈｅｐｒｏｄｕｃｔｉｏｎｆｕｎｃｔｉｏｎｉｓｏｆｔｈｅＣｏｂｂ－Ｄｏｕｇｌａｓ 

ｔｙｐｅ,Ｙ＝KqL'~α,whereLdenotesthequantityofeffectivelaborand 

aisaconstant,ｌ＞α＞０． 

1-1:ComparativeStatics 

Ｗｈａｔｗｅｗｉｌｌｄｏｉｎｔｈｉｓｃｈａｐｔｅｒｉｓｔｈｅcomparativestaticscon‐ 

cerningtheequilibriumlevelsofutilityoftheworkers，percapita 

consumption,correspondingtodifferentvectorｓｏｆｔｈｅｖａｌｕｅｓｏｆｔｈｅ 

ｐａｒａｍｅｔｅｒｓ． 
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Wewillcomparetheutilitylevelsoftheaverageworkerinthe 

differentsteadystateswhichwillbebroughtaboutbythedifferent 

vectorsoftheparametervalues、

Specifically,wewillregardswasavariable,andwewillconsider 

themaximizationinvariouscaseswithdifferentcombinationsofj 

andSc・Meanwhile,〃,,〃2,（hencelz),andtheproductionfunctionare

supposedtobeconstantthroughoutthischapter． 

1-2:ＴｈｅObjectiveFunctiontobeMaximized 

Theworkersareassumedtodeterminｅｔｈｅｖａｌｕｅｏｆｔｈｅｉｒｐｒｏｐｅｎ‐ 

ｓｉｔｙｔｏｓａｖｅ,ｓｏａｓｔｏｍａｘｉｍｉｚｅｔｈｅｅｑｕｉｌｉｂｒｉｕｍｌｅvelofutilitycom‐ 

binedwiththeirpercapitaconsumption 

Since，atthebeginningofthispaper，wehaveassumedthe 

Harrod-neutraltechnicalprogress,ｗｅｍａｙｗｒｉｔｅＬ(t）＝Ａ(t)Ｌγ(t)， 

whereＡ(Ddenotesthecoefficientoftheaveragelaborproductivity 

whichrepresentsthelabor-augmentingtechnicalprogress,ａｎｄＬｒ(D 

thequantityoflabor・Hence〃＝Ｌ/Ｌ＝〃,＋"2．

Therefore,ｉｆｗｅｄｅｎｏｔｅｔｈｅｔｏｔａｌｃｏｎｓｕｍｐｔｉｏｎｏｆｔｈｅｗｏｒｋｅｒｓｂｙ 

Ｑｕ,ｗｅｈａｖｅＣ"(t)/Lr(t）＝Ａ(/){Ｃ脚(ｊ)/Ｌ(r)}・Sincetherateoftech‐

nicalprogress川,isaconstant,Ａ(Disagivenexponentialfunction

whichisindependentofs2u,jandsc・Thisimpliesthat,givenjand

sc,theworkers，objectivefunctionlnaybewrittenａｓ 

Ｘ(s";ｊ,Sc）＝（C"/Ｌ)(s鋤;八ｓc） (40） 

where(C”/L)(s";j,Sc)denotestheequilibriumvalueofQ/Lasa 

functionofs2u,ｇｉｖｅｎｊａｎｄｓｃ、

Ｎｏｗ，ｌｅｔｕｓｆｉｒｓｔｐｒｏｖｅｔｈｅｆｏｌｌｏｗｉｎｇｐｒoposition． 

PROPOSITION13:Givenjandsc,ｗｅhave,foralls鋤suchthatsA〉

szU＞０， 

X(s")=(1-s"){(W/L)+(jKML)}(s") 

=(1-s")((Ｗ/Kh')+j}(s〃(Kh/L)(s")(41)



８ 

where 

{(Ｗ/Kb)＋ｊ}(s卿）＝／(ﾉt**(Ｓｍ))/ｋ**(s”）＝〃/s鋤，（42）

aｎｄ 

(Ｋｕ/L)(s"）＝ﾉt”(s")． (43） 

Furthermore,（Ｗ/Kh')(s"）isadecreasingfunctionofs"，ａｎｄ 

(Ｗ/L)(SiU）ａｎｄ(Kh/L)(s”)arebothincreasingfunctionsofs鋤．

月ＣＱパＩｎｖｉｅｗｏｆＱｕ＝（１－s")(Ｗ＋Ｅｕ）＝（１－s”)(Ｗ＋ZKll,),(41）is
obvious 

Letusthenverify（42)．Sincewearehereconsideringthesteady 

states,suchthatk”＝０，ｗｅhave,ｂｙ（10)， 

ハu/ﾉt"=s〃[{/(ん)－〃'(ん)}//c迦十i]-"=0(44)

ｓｏｔｈａｔｗｅｈａｖｅ,ｆｏｒａｌｌｓｊｕ＞０， 

Ｗ/Ｌ＝/(ﾉt)－〃'(ん）＝AC"{("/s")－/｝（45）

Hence,ｂｙｌｃ”＝Ｋｕ/L,ｗｅｈａｖｅ 

Ｗ/Ｋｕ＝（"/s")－'（46） 

whichisadecreasingfunctionofs” 

Ｂｙ(46),ｗｅｈａｖｅ（Ｗ/Klu)＋／＝〃/s妙.Bythedefinitionofk**,we

alsohave〃/s鋤＝／(ﾉt議鑛(s"))/ｋ**(s脚)．Hence,ｗｅｈａｖｅ（42)．

Finally,letusshowthat（43）isanincreasingfunctionofslu、As

verifiedinTheorem2inChapter2,thecapitalintensitWte(s"),ofthe 

Pasinettisteadystatecorreｓｐｏｎｄｉｎｇｔｏｅａｃｈｖａｌｕｅｏｆｓ２ｕ,ｉｓａｍｏｎｏｔｏ‐ 

nelyincreasingfunctionofsuﾉ．Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，thefunction， 

/(ん)－吋'(ん),isanincreasingfunctionofk,ａｎｄｓｏｉｓＶＶ/L,asisseen

bythefirstequalityof(45)．ItfollowsthatW/Lisanincreasingfunc‐ 

ｔｉｏｎｏｆｓｍ・

Ｉｎｔｈｅｅｑｕａｔｉｏｎｋ”＝Ｋｕ/Ｌ＝（Ｗ/L)(Kmj/Ｗ)，ｂｙ（46)，ｂｏｔｈｏｆ 

Ｗ/LandKh/Wareincreasingfunctionsofs鋤.Hence,ｋ"(s")isan
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increasingfunctionofs山､ＱＥＤ．

Ａｓｓｅｅｎｉｎ（41),theworkersbbjectivefunctionisdecomposed 

intothreefactors：theworkers，propensitytoconsume，１－s"，the 

workers,totalincomeperunitoftheworkers，capital,（Ｗ/Kh,)＋j,and 

theratiooftheworkers，capitaltothetotaleffectivelabor’ん"・

Theabovepropositionsaysthatthesecondfactorisadecreasing 

functionofs〃,andthethirdfactorisanincreasing

Furthermore,sincewehaveseenintheaboveproofthatW/Ｌｉｓ 

ａlsoanincreasingfunctionofstu,itwillfollowthattheproductofthe 

secondandthethirdfactors,whichequalsW/Ｌ＋汰鋤,isanincreasing

functionofsw． 

However,sincethefirstfactor，ｌ－ｓＩｕｉｓａｄｅｃｒｅａｓｉｎｇｆｕｎｃｔｉｏｎｏｆ 

SiU,thetotaleffectofachangeinstuontheobjectivefunctioncannotbe 

predictedwithoutfurtherinvestigations． 

2．AFirstApproach 

Ａｓａｆｉｒｓｔａｐｐｒｏａｃｈｔｏｔｈｅａｂｏｖｅｆｏｒｍulatedproblem，ｌｅｔｕｓａｓ‐ 

sumethattheinitialvalueoftheWorkers，propensitytosaveequals 

zero・ＩｔｗｉｌｌｂｅｐｒｏｖｅｄｉｎＡｐｐｅｎｄｉｘ６ｔｈａｔａSteadystateisestablished

forthissuノーＯ

Ｓｉｎｃｅｓ〃＝０，ｔｈｅｗｏｒｋｅｒｓｃａｎｎｏｔｏｗｎｃａｐｉｔａｌｉｎｔｈesteadystate

Because,eveniftheyinitiallyownsomecapital,theircapitalwillnot 

increaseatall,bythelackoftheirsavings、Ｉｔｗｉｌｌｔｈｅｎｆｏｌｌｏｗｔｈａｔｔｈｅ

ｖａｌｕｅｏｆｋｍｃｏｎｔｉｎｕｅｓｔｏｆａｌｌｔｏｗａｒｄｚｅｒｏ・

Ｓｕｃｈａｓｔａｔｅｏｆｔｈｅｅｃｏｎｏｍｙｃａｎｎｏｔｂｅasteadystate，ｓｉｎｃｅｉｔ 

ｒｅｑｕｉｒｅｓｋｗｔｏｂｅｃｏｎｓｔａntforasteadystate 

Therefore,wemusthaveﾉhu=Ointheinitialsteadystate､ 

Ｉｎｓｕｃｈａｓｔａｔｅ,ｗｈａｔｓｅｎｓｅｄｏｅｓｔｈｅａｓｓｕｍｐｔｉｏｎｔｈａＭ＞０make？ 

Itmaybearguedthat,ｉｆ凡汕＝０，ｉｔｗｉｌｌｎｏｔｍａｔｔｅｒａｎｙｔｈｉｎｇｔｏｔｈｅ

workerswhethertherateofinterestonKh)ispositiveorzero、Ｉｆ

ｋｔｕ＝０，ｔｈｅｗｏｒｋｅｒｓｗｉｌｌａｃｔｕａｌｌｙｅａｒｎｎｏｉｎterest，irrespectiveof 
j＞０ｏｒ＝０ 
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However，ｉｆｊ＞０，ｔｈｅｎｔｈｉｓｗｉｌｌｍｅａｎｔｈａｔｔｈｅｒｅｉｓｏｐｅnedthe 

opportunityfortheworkerstoearnpositiveinterestontheirown 

potentialcapitalwhichcouldbeaccumulatediftheystartedtosave 

ｓｏｍｅｏｆｔｈｅｉｒｉｎｃｏｍｅｓ、

However,evenifthecondition,ｉ＝０，impliesthereisnoopportu 

nityofinterestincomesfortheworkers,itdoesnotnecessarilyfollow 

thatthereisnotanymotivationfortheworkerstobegintosave 

lndeed,theworkers'savingswillcontributetoacceleratethecapi‐ 

taldeepeningofthewholeeconomy,andtherebytoincreasethereal 

percapitawagesThisproductivityeffeｃｔｏｆｔｈｅworkers'ｓａｖｉｎｇｓｗｉｌｌ 

ｗｏｒｋｅｖｅｎｗｈｅｎｔｈｅｒｅｉｓnottheinterest-incomeopportunityforthe 

workers 

Therefore,inthissection,ｗｅａｓｓｕｍｅｊｔｏｂｅｏｎｌｙｎｏｎ－ｎｅｇａｔｉｖｅ， 

ａｌｌｏｗｉｎｇｆｏｒｂｏｔｈｔｈｅｃａｓｅｓｗｈｅｒｅｊ＝Ｏａｓｗｅｌｌａｓ/＞O 

Beforepresentingthetheorem，letusmakethefollowingaddi‐ 

tionalassumption． 

ASSUMPTION7:／(ん）hasitsderivativeoforderthree．

Ｔｈｉｓａｓｓｕｍｐｔｉｏｎｗｉｌｌｂｅｎｅｅｄｅｄｆｏｒｔheproofofthefollowing 

theorem． 

ＴＨＥＯＲＥＭ３:Ｓｕｐｐｏｓｅｓｃ＝１．Ｔｈｅｎ,alocalmaximumoftheworkers， 

objectivefunctionisattainedats”＝０．Also,supposesc＜１．Then， 

thederivativeoftheobjectivefunctionwithrespectofsmuatsuu＝Ois 

positive 

Thatis,ｉｎｓｙｍｂｏｌ， 

Ｘ'(0；ｌ）＝ａｎｄＸ"(0；１）＜０ 

Ｘ'(0；Sc）＞Oforallsc＜１． 

(47） 

(48） 

Ｐｍｑ/mnAppendix6,itwillbeshownthatthePasinettisteadystate 

uniquelyexistsandgloｂａｌｌｙｓｔａｂｌｅｅｖｅｎｉｆｓ１ｕ＝０． 
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Letk．(s鋤)ａｎＭ:(s")denotetheequilibriumvaluesofkanMcin

thePasinettisteadystatecorrespondingtoeachs"’０≦s"＜sA-

ThepointrepresentingthePasinettisteadystateisnothingbut 

theintersectionpointbetweenGraｐｈｏｆｋａｎｄＧｒａｐｈｏｆＡｃｃ・Particu‐

larly,ifsm＝０，theintersectionpointisthｅpoint(ん*’ん*）onthe45-

degreeline,ｗｈｅｒｅｋｃ＝んａｎｄｋ”＝０．

ＡｓｓｗｒｉｓｅｓｆｒｏｍＯ,Graphof/cshiftscontinuouslytotheright,and 

theintersectionpointmovestoｔｈｅｒｉｇｈｔａｌｏｎｇＧｒａｐｈｏｆｋｃ・

SinceGraphofkcisasmoothcurveiｎｔｈｅ（ﾉt,ｋｃ）ｐlane,itmaybe 

obviousthatthemovementoftheintersectionpointisContinuous、

However,ｉｔｗｉｌｌｂｅｅａｓｙｔｏｓｅｅｔｈａｔ,inordertoverifysuchderiva‐ 

tiveexpressionsasthosein（47）ａｎｄ（48),wehavetoensurenotonly 

thecontinuitybutalsothedifferentiabilitｙｏｆｋ．(s"）ａｎｄｋ:(s山)．

ＬＥＭＭＡＭ`(s”）ａｎＭ:(Ｓｍ）aretwice-differentiableats"＝０． 

舟CQ/〃皿"0ｍα１．Since/c＝Ｏａｎｄｋｃ＝OinthePasinettisteady

state,ｗｅknow,ｂｙ(7)ａｎｄ(8),thatke(s"）ａｎＭ:(s"）fulfill 

(49） 

(50） 

(sc-s"){(/'(ん)－/)ﾉt＋i/cc}＋s"/(ﾉt)－"ん＝Ｏ

ＳＣ{(/'(ん)－/)ん＋/ﾉtc}－"んc＝０

Given7M,ａｎｄｓｃ,thesystemofequations，（49）ａｎｄ（50)，ｃａｎｂｅ 

ｒｅｗｒｉｔｔｅｎａｓ 

(51） 

(52） 

R,(んｋｃ,ｓ"）＝O

R2(/ＭＣＣ,ｓ"）＝０ 

whereR1andR2denotethefunctionsontheleft-handsidesof（49） 

and（50),respectively 

Letusdenote（ﾉt*,〃’０）ｂｙＢ・Then，wehavethefollowing

propositions:（i）（51）ａｎｄ（52）aresatisfiedatB；（ii）RlandR2are 

twice-differentiablewithrespectto（ん,/cc,ｓｗ）intheneighborhoodof



１２ 

Ｂ;ａｎｄ（iii）｛Ｄ(Ｒ】,Ｒ２)/、(ん,ｋｃ)}･≠０，wheretheleft-handsideof

thisinequalitysignifiestheJacobian(functionaldeterminant)ｏｆ(51） 

and（52）withrespectof（ん川c),evaluatedatB、

Letusthenverifythesethreepropositions．（i）isobviousAsto 

(ii),wehavetousetheassumptionpostulatedjustabovelndeed,the 

twice-differentiabilityof（51）ａｎｄ（52）requires,amongotherthings， 

O2Ri/狄2(j＝１，２）ｔｏexist,whichcontainthetermwiththethirdde‐

rivativeof／(ん)．However,theexistenceofalltheremainingderiva‐

ｔｉｖｅｓｏｆｏｒｄｅｒｔｗｑｉｎｃｌｕｄｉｎｇｔｈｅｃｒｏss-derivatives,ｉｓｅａｓｙｔｏｖｅｒｉｆｙ・

Finally,letusconsiderthecondition（iii） 

{Ｄ(Ｒ,,Ｒ２)/、(ん,ACC)}。

‐|(ｗ鯛斯蝋ハ

ー|鯛周騨ｌ

－ｌｗ河IiMFriiill

Ｗ， 

(53） 

Bys”＝Ｏａｎｄ／'(ん*）＝〃/Sc,thisequals-"Sc/''(ﾉt*)ん＊≠０．（iii）is

thusproved 

Accordingtotheimplicitfunctiontheorem,ｔｈｅconditions,（i)， 

(ii)，ａｎｄ（iii)，together，implythereexistfunctionsJz,(s"）ａｎｄ 

"2(s")，definedontheneighborhoodofs妙＝０，ｓｕｃｈthat：（１）

Ri(/z,(s"),脇(s"),ｓ"）＝０(j＝１，２),forallthosesmallpositives”in

theneighborhood;（２）ノｚ１(0）＝/z2(0）＝ん*;ａｎｄ（３）ノzi(s"）（i＝１，２）

aretwice-differentiableontheneighborhood 

Clearly,wecanidentifythesefunctions,〃i(s"）（ノー1,2),withthe

functions’ん⑧(s")andAc:(s"),withtheirdomainrestrictedtotheneigh‐

borhoodofs`ｕ＝０． 

Therefore,/Ｃｅ(s"）ａｎｄ/c:(s妙）aretwice-differentiableats"＝０
ＴｈｉｓｃｏｎｃｌｕｄｅｓｔｈｅｐｒｏｏｆｏｆＬｅｍｍａｌ． 



OnthePasinettiGrowthModelandtheAnti-PasinettiTheory（IⅡ）１３ 

Now,subtracting(50)multipliedby（sc-s")/Sc,from(49),ｗｅｈａｖｅ 

〃/cc(sc-s”)/Sc＋s“/(ん)－"ﾉt＝０．（54）

Forthenotationalconvenience,ｌｅｔｕｓｒｅｗｒｉｔｅｓ２ｕｓｉｍｐｌｙａｓｓ．Ｄif‐ 

ferentiating（50）ａｎｄ（54）withrespectofs,ｗｅｈａｖｅ 

Sc{/"(ん)ん+/'(ん)－Ｍ'＋(ｊｓｃ－")ﾉﾋ;＝０ (55） 

-"んC/S.+jf(ん)＋{S/'(ん)－")ん'＋{"(so－s)/Sc}ん;＝０（56）

whereｋ＝ん｡(s),ﾉt・＝AC:(s)k'＝ん！(s),anＭ;＝ん:'(s)．

Ｂｙ（41),（43),ａｎｄ（45),ｗｅａｌｓｏｈａｖｅ 

Ｘ(s）＝（１－s){/(ん)－〃'(ん)＋/AC"｝ (57） 

Sｏｔｈａｔｗｅｈａｖｅ 

Ｘ'(s）＝－{/(ん)－吋'(ん)＋/(k-Acc)｝

＋(１－s){/(ん'一ｋ;)－〃"(ﾉＷｃ'｝ (58） 

Bｙ（55)， 

－』ん`－吋"(ん)ん'＝{/'(ﾉt)－j}/c'一("/Sc)ん；（59）

Substituting（59）into（58)， 

Ｘ'(s）＝－{/(AC)－〃'(ﾉt)＋ｊ(jc-Acc)）

＋(１－s){/'(ん)ん'一("/Sc)ん`｝（60）

Multiplying（56）ｂｙ（１－s)/(sc-s）andrearrangingwealsohave 

－{"(１－s)/Sc}ん;＝｛(１－s)/(so－s)}［－"ん｡/ｓｏ

＋/(ﾉt)＋{s/'(ん)－〃}ん'］ (61） 

Substituting（61）into（60)， 

Ｘ'(s）＝－(/(ん)－け'(ん)＋j(ﾉt－ん。)}＋(１－s)/'(ﾉt)ん′

＋{(１－s)/(so－s)}［－"んC/S｡＋/(ﾉt)＋{s/'(ん)－〃}ん'］

=ん{/'(ﾉt)-i}+Mj-{(1-s)/(SC-S)}("/Sc)]
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＋((l-sc)/(sc-s)}/(ん）

＋(１－s)ん'[{Sc/(SC-S)}/'(ん)－{"/(Sc-S)}］ (62） 

Therefore,ｗｅｈａｖｅ 

Ｘ'(0）＝Ｘ'(O;Sc） 

＝ん(0){/'(ん(0))－j}＋/t・(0){ノー("/s:)｝

＋{(l-sc)/Sc}/(ん(0)｝

＋AC'(0){/'(ん(0))－("/Sc)｝（63）

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,ｂｙｐｕｔｔｉｎｇｓ＝０iｎ（54),ｗｅｈａｖｅ〃ACC(0)－

"ﾉt(0）＝０，sothaMc(0）＝ん(0）Hence,ｂｙｐｕｔｔｉｎｇｓ＝０iｎ（50),we

havesc/'(ん(0))ん(0)－"ﾉt(0）＝０，sothatwehave

ハノt(0))="/s・ （64） 

Ｂｙｓ＝０ａｎｄ（50）ａｎｄ（64),ｗｅａｌｓｏｈａｖｅｓｃ{("/Sc)－j}ん(0)＋scjkc(0）

－"ACC(0）＝０，sothatんc(0）＝ん(0)．Hence，

ｋ(0）＝んc(0）＝ん*．（65）

Ｂｙ（63),（64),ａｎｄ（65),ｗｅｈａｖｅ 

Ｘ'(O;Sc)＝ん＊{("/so)－/}＋ﾉＷ－("/s:)}＋{(１－s｡)/Sc)/(ん*）

＝ん*("/s:)(ｓｃ－１)＋{(１－sc)/Sc}/(ん*）

＝｛(１－s．)/Sc){/(ん*)－ん*("/Sc)｝

＝（(１－s｡)/Sc}(/(ん*)－ﾉt*/'(ん*)｝

＝（(１－sc)/Sc}（Ｗ/Ｌ)(ん*）（66）

where(Ｗ/Ｌ)(ﾉｬ*）denotestherealwage-rateaM＝ん*・Since／(ん*）

－ﾉＷ'(ん*）＞０，（66）impliestheequalityin（47）andtheproposition

(48)． 

Letusthenturntotheproofofthesecond-orderconditionin（47)． 

Wefirstnotethat,byputtingsc＝１iｎ（62),ｗｅｈａｖｅ 

Ｘ'(s;１）＝ん{/'(ん)－i}＋化．(ｉ－〃)＋ｋ'{/'(ん)－〃｝（67）

Since〃'(ん）＝（Ｋ/Ｌ)(P/Ｋ）＝Ｐ/L,thefirsttermontheright-
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handsideofthisequationcanberewrittenasP/Ｌ－ＫＫ/Ｌ),whichis 

equalto（Ｂ/Ｌ)－i(Kb/L)Because,Ｐ－ｊＫ＝Ｂ＋ＢノーjKb-jKb＝B-

iKc,sincePlu＝jKl4,inthePasinettisteadystates， 

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,ｗｅａｌｓｏｈａｖｅＢ/Ｋｂ＝〃/scinthePasinetti

steadystates(seePasinetti,1974,intheR娘”"cesofthePartl,ＶＯＬ64,

No.3,ｐ､38,Kgjgaj-S/､耐")．Hence,ｗｅｈａｖｅＢ/Ｌ＝（Ｂ/Kb)(Kb/L）＝

("/Sc)んc・Therefore，

k(/'(ん)－j｝＝｛("/Sc)－Ｍ｡ (68） 

foralls≧０，ｉｎｔｈｅｎｅｉｇｈｂｏｒｈｏｏｄｏｆｚｅｒＱ 

Ｂｙ（67）ａｎｄ（68),ｗｅｈａｖｅ 

Ｘ'(s;ｌ）＝（〃－ｊ)ん．(s)＋ﾉtc(s)(ｊ－")＋ｋ'(s){/'(ﾉt(s))－〃｝

＝ん'(s){/'(ん(s)}－〃 （69） 

Ｓｏｔｈａｔｗｅｈａｖｅ 

Ｘ''(s;１）＝ん''(s){/'(/c(s))－"}＋{ん'(s)}ケ"(ん(s)）（70）

ByTheorem2inChapter2,ｗｅｈａｖｅｋ'(s）＞OTherefore,ｂｙ（64)， 

(65),ａｎｄ（70),wefinallyhave 

X''(0;０)＝{ん'(0)}γ''(ﾉt*）＜０（71）

ThisconcludestheproofofTheorem３． 

Theorem3impliesthat,ｉｆｔｈｅｅｃｏｎｏｍｙｉｓｉｎｔｈｅＰａｓｉｎｅｔｔｉｓｔeady 

stateinwhichtheworkersdonotsaveatall（s”＝０）andthecapital‐ 

istsdonotconsumeatall（s`＝１）thenanincreaseins”ｗｉｌｌｂｅｃｏｍ‐ 

ｂｉｎｅｄｗｉｔｈａｎｅｗｓｔｅａｄｙｓｔａｔｅｉｎｗｈｉｃｈｔｈｅｗｏｒｋｅｒｓ，utilitymustbe 

lowerthaninitiaUy・

Thispropositionholdstrueirrespectiveofwhethertherateof 

interestispositiveorzero:ｅｖｅｎinthecasewherethereisanoppbrtu‐ 

ｎｉｔｙｆｏｒｔｈｅｗｏｒｋｅｒｓｔｏｅａｒｎｉｎｔｅｒｅｓｔａｔapositiveinterestrate,itwill 

notraisetheworkers'ｗｅｌｆａｒｅｆｏｒｔｈｅｍｔｏｂｅｇｉｎｔｏｓａｖｅｓｏｍeoftheir 

wages,aslongasthecapitalists，ｐｒｏｐｅｎｓｉｔｙｔｏｓａｖｅｉｓｅｑｕａｌｔｏｕｎｉｔｙ． 
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Therefore,intheeconomywherethecapitalistＳｏｎｌｙｓａｖｅａｎｄｔｈｅ 

ｗｏｒｋｅｒｓｏｎｌｙｃｏｎｓｕｍｅ,ｔｈｅｒｅｉｓａｓｔｒｏｎｇｔｅｎｄｅｎｃｙｆｏｒｓｕｃｈａperfect 

specializationtopersist，Forifs2urisesalittle,theworkerswillsuffer 

fromadecreaseintheirwelfare，intheresultingnewsteadystate， 

Ｔｈｅｎｔｈｅｗｏｒｋｅｒｓｗｉｌｌｂｅｗell-motivatedtoreduces〃backtothe

previouslevel,sincedoingsowillsurelyraisebacktheirutility・

Ifthecapitalistsconsumesomeoftheirincomes（Sc＜ｌ),theop‐ 

positeistrue・Theworkershadbetterstarttosave,ｒａｔｈｅｒｔｈａｎｔｈｅｙ

ｋｅｅｐｔｏｃｏｎｓｕｍｅａｌＬ 

Ｔｈｉｓｉｓｔｒｕｅ,again,irrespectiveofwhethertheinterstrateiszero 

orpositive． 

3．ＴｈｅWorkers，WelfareandtheAnti-PasinettiSteadyStates 

Inthelastsection,wehaveclarifiedthat,ifsc<Lthentheopti-

mallevelofszu,whichmaximizestheequilibriumpeｒｃａｐｉｔａｃｏｎｓｕｍｐ‐ 

tionoftheworkers,isgreaterthanzero・

However,ｗｅｄｉｄｎｏｔａｎａｌｙｚｅｔｈｅｒｅａｓｔｏｗｈｅｔｈｅｒｔｈｅｏｐｔｉｍａｌｓｕノ

ｍａｙｏｒｍａｙｎｏｔｂｅｓｏｈｉｇｈａｓｔｈｅａｎｔｉ－Ｐasinettisteadystatestands， 

andifitmay,ｉｎｗｈａｔｃａｓｅ、Wewillconsidertheseproblemsinthis

section・

Fortheanalyticalpurpose,wesupposetheCobb-Douglasproduc‐ 

tionfunction,Ｙ＝Ｆ(Ｋ,Ｌ）＝ＫＱＬｌ－ａ,whereｌ＞α＞０，aisaconstant・

ＷｅａｌｓｏｓｕｐｐｏｓｅｔｈａｔｓｗｍａｙｏｒｍａｙｎｏｔｂｅｌｏｗｅｒｔｈａｎｓｄＩｔｉｓ 

ａｓｓｕｍｅｄｔｈａｔ〃＞jsc．

3-1:TheCriticalValueforsu,BetweenthePasinetti 
b 

andAnti-PasinettiCases 

ＴＨＥＯＲＥＭ４：Anecessaryandsufficientconditionforananti-

Pasinettisteadystatetoexist,ｂｅｕｎｉｑｕｅｌｙｄｅｔｅｒｍｉｎｅｄ，ａｎｄｂｅｇｌｏｂ‐ 

allystable,iss”≧α"/i、

月o〃ByDefinitions6,ｗｅhave／'(ん2）＝ｉ、Also,byDefinition8,ｗｅ
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havei＝／'(ん**(sA)).Itfollowsthat

Ac**(ＳＩＤ＝ん２ （72） 

InChapter2andAppendices3,４，ａｎｄ６，ｗｅｃｌａｒｉｆｉｅｄｔｈａｔｉｆｓｍ＜ 

sA,thenthePasinettisteadystateholdsInotherwords,ifs"＜sA,no 
anti-Pasinettisteadystateispossible 

SinceweareassumingtheCobb-Douglascaseinthissection,this 

criticalvalue,sA,canbeshowntoequalα"/i」ndeed,bytheabove

definitionofsA,ｗｅhave／'(ん**(sb))＝i」tfollowsthatsA/〃＝

代議*(sA)//(ん**(sA))＝〃'(AC**(sh))－１＝α/iHence,sA＝α"/f
Therefore,itfollowsthatnoanti-Pasinettisteadystateispossible 

ifs〃＜α"/j・Thisprovesthenecessityoftheconditionofszu≧α"/i
forananti-Pasinettiequilibrium 

SupposesA＜Sc・Then,ifs”くsA,thePasinettisteadystateexists・

Ifs"≧sA,theanti-Pasinettisteadystateexists,isuniquelydeter‐ 

mined,andisgloballystable・

Inotherwords,inthecaseofsA＜Sc,s"≧sAisnecessaryand 

sufficientfortheexistence，uniqueness，andglobalstabilityofthe 

anti-Pasinettisteadystate・

WewillconsiderthecaseofsA≧s`inAppendices3,4,5and7． 

There,ｉｔwillbeshownthattheanti-Pasinettiequilibriumholdsifand 

onlyifS”≧sA． 

ＦｉｇｓＡ９ａｎｄＡｌＯｉｎｄｉｃａｔｅｅｘａｍｐｌｅｓｏｆthephasediagramswhen 

smu≧sA＞Sc・Theyshowthattheanti-Pasinettiequilibrium,、,ｉｓ

ｕｎｉｑｕｅａｎｄｇｌｏｂａｌｌｙｓｔａｂｌｅ 

ＴｈｉｓｃoncludestheproofofTheorem4． 

3-2:TheOutlineoftheProblem 

Beforeproceedingtoexplicitanalysis,ｉｔｗｉｌｌｂｅｃｏｎｖｅｎｉｅｎｔｆｏｒｕｓ 

ｔｏｄｒａｗａｎｏｕｔｌｉｎｅｏｆｔｈｅｐｒｏｂｌｅｍ 

Ｏｕｒｐｒｏｂｌｅｍｉｓｔｏｆｉｎｄｔｈｅｓｅｔｏｆａｌｌｖｅｃｔｏｒｓ，（i,Sc)，ｓｕｃｈthat， 

given（i,Sc),theobjectivefunction,Ｘ(s";ｊ,Sc),ismaximizedonthe 

set,｛s":Ｏ≦sLu≦sA}，ｏｎｌｙｗｈｅｎｓ”isequaltothecriticalvalue， 
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sルーαＭ・

ＩｎｖｉｅｗｏｆＴｈｅｏｒｅｍ４,therefore,ｏｕｒｐｒｏｂｌｅｍｉｓｔｏｌｏｏｋｆｏｒｔｈｅｓｅｔ 

ｏｆ（/,ｓ"）forwhichtheworkers，percapitawelfarecannotbemaxi‐ 

mizedwithoutenteringtheanti-Pasinettisteadystate 

lnAppendix8,ｉｔｗｉｌｌｂｅｓｈｏｗｎｔｈａｔ,ｉｆノー０，thenAcc＞Oinequi‐

libriumThismeansthattheanti-Pasinettisteadystateisnotpossi‐ 
ｂｌｅｉｆｉ＝O 

Therefore,iｎｔｈｉｓｓｅｃｔｉｏｎｗｅｃｏｎｆｉｎｅｏｕｒａtｔｅｎｔｉｏｎｏｎｓｕｃｈａｃａｓｅ 

ｗｈｅｒｅ（ｊ,ｓｏ）belongstotheset 

T＝｛(j,Sc):ｉ＞０，１≧Sc＞０，〃＞jsc｝（73）

Giveneach（/,Sc）ｅＴ,wedefinesjiasfollows 

X(sji;ｊ,Sc）＞Ｘ(szu;ｊ,Sc）（74） 

foralls鋤suchthatO≦s鋤≦sA,s"≠sji

lfsJiexistsforanyelementofT,itwillbeexpressedasafunction， 

ｓルーsji(i,Sc）（75）

ｄｅｆｉｎｅｄｏｎＴ、

Ｏｕｒproblem，then，canberepresentedasfollows：whetherthe 

subset,０，ｏｆＴ,definedby 

Ｑ＝（(/,Sc):s》(j,Sc)＝sルーα"/i)ｎＴ (76） 

ｉｓｅｍｐｔｙｏｒｎｏｔ;and,ｉｆＱｉｓｎｏｔｅｍｐｔｙ,whatexplicitformtheset,Ｑ， 

takes 

Wealsodefinethecomplementarysubset,Ｒ＝Ｔ－Ｑ,ｏｆＱｒｅｌａ‐ 

ｔｉｖｅｔｏＴ． 

Ｒ＝｛(i,Ｓｃ):slii(i,Sc)＜sA＝α"/i}ｎＴ (77） 

DEFINITIONS11:Ｔｈｅset,Ｑ,ｉｓｃａｌｌｅｄｔｈｅα"Zj-Hzsj"e"川花ｃｚＩｎｔｈｅ

(j,Sc）ｐlane・Also,theset,Ｒ,iscalledﾉﾉzeHzsj"ettja7nea．
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3-3:ＴｈｅＰａｓｉnettiandtheAnti-PasinettiAreas 

3.3.1:TheObjectiveFunctioninExplicitＦｏｒｍ 

ＵｎｄｅｒｔｈｅａｓｓｕｍｐｔｉｏｎｏｆｔｈｅＣｏｂb-Douglasproductionfunction， 

Balestra-Baranzini（1971）derivedtheworkers'percapitaconsump 

tion(i､ｅ,Czu/Linournotation）inthePasinettisteadystate,whichis 

recapitulatedasfollows： 

Ｃ"/Ｌ＝（１－s")(１－α)"(2｡-1)/(α－１） 
．（〃－is")-1/(1-の

．｛(１－α)"s迦十α"sc-jscszU}｡/(1-の （78） 

(Balestra-Baranzini,1971)． 

Inthefollowing，ｗｅｗｉｌｌｓｈｏｗｔｈａｔｔｈｅｔｅｒｍｓ，〃－０s”，ａｎｄ

(１－α)"s"＋α"sc-jscs鋤,intheaboveexpressionarepositivｅｆｏｒａｌｌ

ｒｅｌｅｖａｎｔａｒｅａｓｏｆｔｈｅｐａｒａｍeters、

Sincetheoptimalitycondition,(74),isconcernedwiththedomain 

ofs”suchthatO≦s"≦sカーα"/LwecomparethelevelsofC”/Lfor

thosevaluesofslusuchthat〃－ｉｓｍ＞α〃一ｉｓ〃≧０．Hence，thefirst

termisalwayspositive・

Also，theabovesecondtermequals（１－α)"s鋤＋Sc(α"－ｉｓ鋤)，

ｗｈｉｃｈｉｓｅａｓｉｌｙｓｅｅｎｔｏｂｅｐｏｓｉｔｉｖｅｆｏｒａｌｌｓｗｉｎｔｈｅｄｏｍａｉｎ、

Therefore,（78）iswell-definedastheobjectivefunction,Ｘ(s”； 

ぬSc)．

3.3.2:TheExplicitDerivationofthePasinettiandAnti-PasinettiAreas 

Sincewearehereconcernedwiththemaximizationoftheobjec‐ 

tivefunction,Ｘ(Ｓｍ;Ｚ,Sc）＝（Ｃ"/Ｌ)(s";LSC)，ｏｎｔｈｅｄｏｍａｉｎ,Ｏ≦ｓ” 

≦sA,whichisboundedbothup-anddownward,thesolutionofthe 

maximizationmaywellbeacornersolutioM"＝OorsA,wherethe 

derivative,｡Ｘ/ds",maynotequalzero・Ontheotherhand,ifitisnot

acornersolution,ｉｔｗｉｌｌｈａｖｅｔｏｅｑｕａｌａｖａｌｕｅｏｆｓ２ｕｓｕｃｈｔｈａｔｔｈｅｄｅ‐ 

rivativeequalszero・Inshort，ｗｅａｒｅｈｅｒｅｓｉｍｐｌｙａｐｐｌｙｉｎｇｔｏｏｕｒ

ｐｒｏｂｌｅｍｔｈｅｓａｍｅｉｄｅａａｓｕｓｅｄｉｎｔｈｅＫｕｈｎ－Ｔｕｃｋｅｒｍethod． 
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Wefirstnote,therefore,ｔｈａｔ 

ｔｈｅｓｉｇｎｏＭＸ(szu;ｉ,Sc)/C/S〃＝thesignofZ(s";ｊ,Sc)，

whereＺ(s";／,Sc） 

＝（/("α＋〃－j)Sc＋〃(ｊ－ａｉ－")}s迦十α"2(１－sc）（79）

forall(s",/,Sc)ｅ{s山:０≦s鋤≦sA}×T,（SeeAppendix9.）

ＷｈｅｎａｐｐｌｙｉｎｇｔｈｅｉｄｅａｌｉｋｅｔｈａｔｏｆｔｈｅＫｕhn-Tuckermethodto 

ourproblem,ｗｅａｒｅｏｆｃｏｕｒｓｅｉｎｔｅｒｅｓｔｅｄｉｎｗｈｉｃｈofnegative，zerq 

andpositive,isthesignofthederivative,ｄＸ/ds"・Hence,ｉｔｗｉＵｂｅｉｎ

ｏｒｄｅｒｆｏｒｕｓｔｏｃｏｎｓｉｄｅｒｔｈｅｓｉｇｎｏｆＺ・

Thefunction,Ｚ,islinearwithrespecttos2u、Letusthereforefirst

lookatthesignsofZattheterminalvalues,Oandsll,ofs",andthen， 

considerthesignofZatthosevalueｓｏｆｓｗｂｅｔｗｅｅｎｔｈｅｓｅｔｅｒｍｉｎａｌ 

ｖａlues,byasortofinterpolationwhichisensuredtobepossibleby 

thelineariｔｙ、

Ｌｅｔｕｓｂｅｇｉｎｔｏｃｏｎｓｉｄｅｒtheparticularcaseofsc＝lInthiscase， 

itwasshowninthelastsectionthattheobjectivefunctionislocally 

maximizedatszu＝０．Thisdoesnot,ｏｆcourse,necessarilymeanthat 

s脚＝０alsogivesitsglobalmaximumforO≦s脚≦sﾙ．

However,inthisCobb-Douglascase,ｉｔｃａｎｂｅｓｈｏｗｎｔｈａｔｓｕ｡＝Ｏ 

ａｌｓｏｇｉｖｅｓｔｈｅｇｌｏｂａｌｍａｘｉｍｕｍ 

Ｂｅcause,ifsc＝１，ｗｅｈａｖｅＺ(0;ｊ,Sc）＝α"2(１－s｡）＝０．Ｉｎａｄｄｉ‐ 

tion,Ｚ(sA;j,１）＝－(/－")2S伽whichmustbenegativesince〃＞is。
＝jbyassumptionandsA〉0.1tfollowsthatZequalszeroonlyat

s”＝Oandnegativeforalltheothers山,０＜s"≦siLThisimpliesthat

suノーＯｇｉｖｅｓｔｈｅｇｌｏｂａｌｍａｘｉｍｕｍ・

ＬｅｔｕｓｔｈｅｎｓｕｐｐｏｓｅＯ＜Ｓｃ＜ＬＩｎｔｈｉｓｃａｓｅ,ｗｅｈａｖｅ 

Ｚ(0;ｊ,Sc）＝α"2(l-sc）＞０．（80） 

AlthoughthesignofZ(sA;ｉ,Sc）isnotnecessarilyuniform,the 

linearilyofZimpliesthat,ifＺ(sA;j,Sc)≧0,thenＺ(s";i,Sc)＞Ofor 

alls鋤,０≦s”くsA,sothattheobjectivefunction,Ｘ,ismaximizedat

smu＝ＳＩＩ､Ｂｙ(76),itfollowsthat 
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{(ｊ,Sc):Ｚ(sh;j,Sc)≧O}ＣＱ (81） 

InthecasewhereZ(sA;Ls｡)＜0,(80)andthelinearityofZto‐ 

getherimplythatthereexistsavalue,sjli*,suchthat,０＜sii*〈sA，

Ｚ(鋪*;ｊ,Sc）＝０ （82） 

Ｚ(s”;ｊ,Sc）＞OforO≦ｓ”くsjli*,ａｎｄ （83） 

Ｚ(s";ｊ,Sc)＜Oforsji*＜s脚≦sA．（84）

Inthiscase,therefore,wehavesｶﾞ(ｍｃ)＝sji*(ｊ,Ｓｃ)＜sA・Thisim‐

ｐｎｅｓ 

｛(j,Sc):Ｚ(sA;j,Sc)〈０}生Ｑ（85）

BysA＝α"/i,wehaveZ(s";,“c)＝Ｚ(α"/i;i,Sc),whichcanbe 

regardedasafunction,denotedbWz(Sc;ｊ),ofonlyscandj,ｓｉｎｃｅｗｅ 

ａｒｅａｓｓｕｍｉｎｇａａｎｄ〃ｔｏｂｅｆｉｘｅｄ

Ｔｈｅｎ,ｂｙ（81）ａｎｄ（85),ｗｅｃａｎｗｒｉｔｅ 

Ｑ＝｛(j,Sc):〃(Sc,ｊ）≧０｝

Ｒ＝｛(ｊ,Sc):〃(Sc,ｊ）＜０｝

(86） 

(87） 

Ｂｙ(79)andsll＝α"//,weknowthaM(Sc;j)isalinearfunction 

WithreSpeCttOＳＣＯｎＯ＜Ｓｃ≦1．InOrdertOUSetheinterpO1atiOn 

method,letusextendthedomainforscofh(Sc;ｉ）toincludethetermi￣ 

nalvalue,０．Letusthenfirstlookatthesignsof〃(Sc;ｊ）atthetwo

terminalvalues,Ｓｃ＝ＯａｎｄＬ 

ｈ(0;ｊ）＝〃(j－ａｊ－〃)(α"/ｊ)＋α"２

＝α"2{(２－α)ノー〃}/ｊ （88） 

"(l;ノ）＝｛ｊ("α＋〃＿j)＋〃(ｊ－ａｊ－〃)}(α"/i）

＝（2"ｉ－ｉ２＿"2)(α"/の

＝－(ｉ－〃)2(α"/j） (89） 
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First,letusconsidertheparticularsubset,（(i,Sc):Sc＝ｌ}ｎＴ,ｏｆ 

Ｔ､LetusdenotethissubsetbyT1Noｗ,（ｊ,ｓと）eT1implies,ofcourse，

Sc＝ｌａｎｄ〃＞jsc,ｓｏｔｈａＭ＞ｆThen,thisinequalityand（89）ｔｏ‐

getherimplWz(1;ｊ）＜０．Ｂｙ（87),thismeans幻ＣＲ

Ｔｈｅｎ,letusconsiderthesubset,T-TLofTFortheinterpolation， 

letusnoteherethaM(l;ｊ）isalwaysnon-positive,whereasthesign 

ofh(0;ｊ）dependsonwhetheriisgreaterthan,equaltoorlessthan， 

"/(２－α)． 

Supposej＞〃/(２－α).Then,ｗｅhave/z(0;ｉ）＞Ｏａｎｄｈ(l;ｊ）≦O

Bythelinearityofh(Sc;ｊ）withrespecttosc,theremustexistavalue， 

s:’０＜ｓ:，≦１，suchthat 

"(s:;ｊ）＝０ 

"(Sc;ｉ）＞OforO＜Sc＜SF,ａｎｄ 

/Z(Sc;ｊ）＜Oforsi1Ksc＜１． 

(90） 

(91） 

(92） 

sfisafunctionofj,ｗｈｉｃｈｗｅｄｅｎｏｔｅｂｙｓ:(i)．Ｂｙ（86）ａｎｄ（87),it 

followsthat,ifsc＜ｌａｎｄｊ＞〃/(２－α),then

(/,Sc）ｅＱｆｏｒＯ＜Sc≦s:(/） 

(/,Sc）eRforsF(の＜Sc＜１

(93） 

(94） 

Supposej≦〃/(２－α)．Thismeansノz(0;ｊ）≦Oontheother

hand,if〃(1;ｊ）＝０，then,ｂｙ（89),ｗｅｈａｖｅｊ＝〃,whichleadstoa

contradiction・Because,sinceｌ＞α，ｗｅｈａｖｅ２－α＞１，ｓｏｔｈａｔ〃／

(２－α）＜〃＝ｉ,totheviolationofj≦〃/(２－α)．Hence,ｗｅｍｕｓｔｈａｖｅ

/Z(1;/）＜qTherefore,inthiscase,ｗｅｈａｖｅ/z(Sc;ｉ）＜OforO＜Sc＜L 

Itfollowsthat,ifsc＜１ａｎｄｊ≦〃/(２－α),then（ｉ,Sc）ＥＲ

ＡｓｗｉｌｌｂｅｐｒｏｖｅｄｉｎＡｐｐｅｎｄｉｘｌＯ,ｗｅｈａｖｅ 

siXi）＝〃((２－α)ｉ－"}／{i(ｉ－α")｝ (95） 

Byalloftheseconsiderations,wecanvisualizethesets,ＱａｎｄＲ 

ｉｎｔｈｅ（j,Sc）ｐlane,asindicatedinFig,lOSeeAppendixlOfordetails． 
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Ｆｉｇ．１１ 

lnsummary,wehavethefollowingtheorem． 

ＴＨＥＯＲＥＭ５:ＵｎｄｅｒｔｈｅａｓｓｕｍｐｔｉｏｎｏｆｔｈｅＣｏｂｂ－Ｄｏuglasproduction 

function,theanti-Pasinettiarea,Ｑ,isnon-empty,ａｎｄｉｔｓｐｏｓｉｔｉｏｎｉｓ 

ｌｉｋｅｔｈａｔｓｈｏｗｎｉｎＦｉ9.11. 

3.3.3:TheGoldenRuleintheBalestra-BaranziniModel 

lnthissubsection,thegoldenruleofcapitalaccumulationwillbe 

consideredintheBalestra-Baranzinimodelwiththerateofinterest， 

/,tobeaconstant、

Ｔｈｅａｒｇｕｍｅｎｔｏｆｔｈｉｓｓｕｂｓｅｃｔｉｏｎｗｉｌｌｈｏｌｄｉｎｂｏｔｈｔｈｅｃａｓｅｓｗｈｅｒｅ 

ｓＡ≧scand＜Sc、

Forsuch（i,Sc）thatbelongstotheanti-Pasinettiarea,theecon‐ 

omyisinananti-Pasinettisteadystate,ｓｏthat月＝Pinequilibrium、

ＴｈｉｓｉｓａＳｏｌｏｗｅｑｕｌｉｂｒｉｕｍｗｉｔｈｏｎｌｙｏｎｅｃｌａｓｓ,ｉｎwhichtheHarrod 

DomarconditionAW(ﾉt）＝su/〃holds

ThecomparativestaticsofthｅＰｈｅｌｐｓｇｏｌｄｅｎｒｕｌｅｏｆｃａｐｉｔａｌ 
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accumulationappliesinthecomparativestaticsconcerningsuch 

Solowsteadystates 

So,letusassumethat（j,Sc）isintheanti-Pasinettiareaandcon‐ 

sidertherelationshipbetweenourabovewelfareresultsandthe 

goldeｎｒｕｌｅｔｈｅｏｒｅｍ・

Wewillposethefollowingproblem:ｃａｎｎｏｔｗｅｓａｙａｎｙｔｈｉｎｇｉｎａ 

ｌｉｔｔｌｅｍｏredetailabouttheanti-Pasinettiareabyapplyingthegolden 

ruletheoremtoourpresentmodel？ 

Ｔheanswertothisproblemisexpecteｄｔｏｂｅｉｎｔｈｅａｆｆｉｒｍａｔｉｖｅ 

ｓｉｎｃｅｔｈｅｏptimizationproblemconsideredinthediscussionofthe 

goldenruleisｔｈｅｓａｍｅａｓｔｈａｔｗｅｈａｖｅｃｏｎｓｉｄｅｒｅｄｉntheanti-

Pasinetticase・Bothconsiderthemaximizationoftｈｅｔｏｔａｌｃｏｎｓｕｍｐ‐

ｔｉｏｎｐｅｒｕｎｉｔｏｆｌａｂｏｒ． 

PROPOSITION14:Suppose（/,Sc）belongstotheanti-Pasinettiarea、

Insuchacase,ｉｆｓｃ＝１，thenthegolden-ruleaveragepropensityto 

save,s,,equalssﾙ,ａｔｗｈｉｃｈＣ”/LismaximizedandS＝Ｐ;andif 

sc＜１，therecanbetwocases:（i）ifｊ≦〃then,s,＝slb;ａｎｄ(ii）ｉｆ

j＞〃,then,s，＞sA．

Proq/:Phelps(1961,1965)showedthefollowingresult:ｑ/Lfora 

givenaveragepropentitytosave,s",isastrictlyincreasing（constant， 

strictlydecreasing）functionofthegivenparameterｓＷｉｆａｎｄｏｎｌｙｉｆ 

Ｓ＜（＝,and＞,respectively)Ｐ,withtheunderstandingthatthefunc‐ 

tionalrelationshipbetweenq/Lands山isinthesenseofthecompara-

tivestatics 

Foreachfixed（2,ｓc),wewillcomparethemagnitudesofSandP 

ats"＝sA． 

ByDefinitions4,６ａｎｄ８，wehavetherelationships川〃(ん2）＝

sA/〃and／'(ん2)＝j，Itfollowsthat,ａｔs"＝sA,Ｓ/Yinequilibrium

eqUalS"ん2〃(ん2)・

Ｉｆｓｃ＝１，then，theassumptionof〃＞ｊｓｃｉｍｐｌｉｅｓ〃＞/，ｓｉｎｃｅ

/'(ん2）＝j,thisimplies
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Ｓ/Ｙ＝〃ん2//(ん2）＞／'(/C2)ん2//(ん2）＝（Ｐ/Ｙ)s"＝ｓｈ（96）

Hence,ｑ/Lisstrictlymaximizedats"＝sAovertheanti-Pasinetti 
region,smu≧sjPossibly,ｑ/Lmaybestrictlyincreasedbyreducing 

s山fromthelevelofsA(althoughtheeconomyinevitablyentersthe
Pasinetticase)． 

Supposesc＜１ａｎｄｊ≦〃Ｔｈｅｎ，thesamereasoningandresult

applyａｓｔｈｏｓｅｉｎｔｈｅａｂｏｖｅｃａｓｅｏｆｓｃ＝Ｌ 

Ｓｕｐｐｏｓｅｓｃ＜ｌａｎｄｊ＞〃Then，theoppositeoftheabove

inequlity,（96),holds,ａｎｄＱｕ/Lcansurelybestrictlyincreasedby 

raisings山fromthelevelofsAtoso加eoptimalgolden-rulelevelルｏｆ

ｓｗ．Ｑ,Ｅ,，． 

Ｉｎｓｕｍｍａｒｙ,ｗｅｃａｎｄｅｐｉｃｔｓｕｃｈａｆｉｇｕｒｅａｓＦｉｇｌ２,inwhichthe 

anti-Pasinettiareaisdividedintotwosubareas，ｉｎｏｎｅｏｆｗｈｉｃｈ 

Ｑｕ/Lismaximizedats”＝sAandintheotherofwhichitismaxi‐ 

mizedatsomes,＞s& 

Sｃ 

１ 

■■ 

ロHDr【Ⅱ【

Ｚ 

０ 

α
 

〃

〃

Ｆｉｇ．１２ 
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Ａｐｐｅｎｄｉｘ６ 

lnthisappendix，wewillprovetheexistence，uniqueness，and 

globalstabilityofthePasinetｔｉｓｔｅａｄｙｓｔａｔｅｉｎｔｈｅｃａｓｅｗｈｅｒｅｓ〃＝０．

Ｂｙｓｔｕ＝０ａｎｄ(7)，ｗｅｈａｖｅｋ＝Sc{〃'(AC)－ﾉﾉt＋ｊｋｃ}－"/t＝｛Ｓｃ
/'(ん)－(〃＋ｉｓc)}/ＩＣ＋ｉｓ‘んc・Hence,theequationforCurvelbecomes

ん｡＝(("＋iSc)－Sc/'(ん)}ﾉt/(ｊSc)．

LetAc3denotethehorizontalinterｃｅｐｔｏｆＣｕｒｖｅＬＴｈｅｎＡｃ３ｉｓｔｈｅ 

ｖａｌｕｅｏfksuchthat／'(ん）＝ｊ＋("/Sc)．ｓｏ,ｗｅｈａｖｅ/'(ﾉt）＞〃/Sc＝
/'(ん*)．ThismeansthattheinterceptAc3islessthanﾉt*・

Thek-coordinateoftheintersectionpointbetweenCurveland 

the45-degreelineequalsthevalueofAcsuｃｈｔｈａｔ｛(〃＋jsc)－

－sc/'(ん)}/(is｡）＝１，ｓｏthat／'(ん）＝〃/Sc、ThismeansthattheAc-

coordinateequalsAc*、

Furthermore,Curvelisalwaysupward-slopedThisisbecause 

theequatioｎｆｏｒＣｕｒｖｅｌｍａｙｂｅａｒｒａｎｇｅｄｉｎｔｏｔｈｅｆｏｒｍ,ＡＣＣ/AC＝ 

((〃＋ｉｓ｡)－sc/'(ん))/(ｉｓc),theright-handsideofwhichisastrictly

increasingfunctionofAc・Thisincreasingpropertyofthefunction

kｃ 

ｅ５ 

Fi９．Ａ８ 
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implies,ｏｆcourse,thatthetangentofthestraightlinｅｆｒｏｍｔｈｅｏｒｉｇｉｎ 

ｔｏｔｈｅｐｏｉｎｔｏｎＣｕｒｖelincreasesaskrises・ItwillfollowthatCurve

lisupward-slopedforalMsuchthaM3≦ん≦ん*、

ＴｈｅｆｏｒｍｏｆＣｕｒｖｅ２ｉｓｔｈｅｓａｍｅａｓｉｎｔｈｅｃａｓｅｗｈｅｒｅｓ２ｕ＞O 

Therefore,ｔｈｅｐｈａｓｅｄｉａｇｒａｍｉｎｔｈｉｓｃａｓｅｌｏｏｋｓlikethatindicaｔｅｄ 

ｉｎＦｉｇＡ８､Theequilibriumisthepoint（/CMC*),whoseﾉtc-Coordinate 

(＝/c*）isofcoursepositiveThismeansthatitisaPasinettisteady 

state・Thispointisauniquesteadystate・Furthermore,Fig,A8shows

thatitisgloballystable・ＱＥ.，．

Appendix7 

Inthisappendix,wewillassumethatsh＞Sc,andconsiderthe 

phasediagramsintｈｅｃａｓｅｗｈｅｎｊ≧/'(ん**)．

Ｉｆｉ＝／'(ん**),thenthephasediagramwilllooklikｅｔｈａｔｉｎＦｉｇ

Ａ９・Ｉｆｉ＞/'(ん**),itwilllooklikethatinFig・Ａ１０

ＢｏｔｈＦｉｇｓＡ９ａｎｄＡ１０ｓｈｏｗｔｈａｔｔｈｅequilibriumpoint,、，ison

thehorizontalaxis,sothatitistheanti-Pasinettiequilibrium、

Theyalsoshowthattheanti-Pasinettisteadystateisuniquely 

determinedandgloballystable． 

’ 

kｃ ’ 

Ｆi９．Ａ９ 
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ｌｔｃ 

Ａ 
FigA10 

Appendix8 

Here,ｗｅｗｉｌｌｓｈｏｗｔｈａｔ,ｉｆノー０，ｔｈｅｎ/ｃｃ＞Oinequilibrium

Substitutingi＝０iｎ（７）ａｎｄ(8),ｗｅｈａｖｅ 

ｋ＝（sc-s")け'(ん)＋s"/(jc)－"ん
● 

ACC＝ＳｃAC/'(ﾉt)－"ん，

(a41） 

(a42） 

LetusdenotebyWc）theright-handsideoftheabovefirstequation， 

ｖｉｅｗｅｄａｓａｆｕｎｃｔｉｏｎｏｆｋ，Then，ｂｙｓｃ/'(ん*)－〃＝０，ｗｅｈａｖｅ

Ｗｃ*）＝s”{/(ん*)－ん*/'(AC*)｝＞０．Hence,ｏｆｃｏｕｒｓｅｗｅｈａｖｅＷｃ*)／

AC＊＞０．Thisholdstrueirrespectivelyofs”くｓｃｏｒｓｚｕ≧Sc、

Thefunction,Ｗｃ)/Acconvergesto-〃asAc-÷｡｡,which,again，

holdsineithercaseofsw＜scors抑≧Sc・Indeed,Ｗｃ)/ｋ＝（sc-s"）

/'(ん)＋s"(/(ん)/ｋ)－〃→－〃ａｓ作－．．，ineithercase，becausewe

haveassumedthatlim／'(ﾉt）＝０.Wecanprovelim／(ん)/化＝Ofrom
AE→ｏｃｋ→Ｃｏ 

ｔｈｉｓａｓｓｕｍｐｔｉｏｎ、

Bythecontinuityofthefunction刀(ん)/AC,itfollowsthatthere

existsatleastonevalue,saWc4,suchthatk4＞ｋ＊ａｎｄＷｃ４)/ん4＝０．

Forsuchavalueｋ４，ｗｅｈａｖｅｋ＝０．（Ｉｎｔｈｅｃａｓｅｏｆｓ”＜Sc，ｔｈｅ 
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monotonelydecreasingpropertiesofthefunctions／'(ん）ａｎｄ／(ん)/Ac

implythatk4isuniquelydeterminedandjc＞ＯｉｆｋくＡｃ４ａｎｄｋくＯｉｆ

ｋ＞AC4.） 

Ineithercase,Curvelisvertical：ａｖｅｒｔｉｃａｌｌｉｎｅｉｎｔｈｅｃａｓｅｏｆ 

ｓｍ＜Sc,orverticallinesasintheothercase,ａｔｋ＝ん4（theremayexist

PJ"mMlsinthelattercase)． 

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,Ｃｕｒｖｅ２ｈａｓｓｕｃｈａｆｏｒｍａｓｉｎｄｉｃａｔｅｄｉnFig 

All 

Firstly,Curve2intersectsthe45-degreelｉｎｅａｔｋ＝ん*・Because

byputtingthesecondequationforkcequaltozero,ｗｅｈａｖｅｔｈｅｅｑｕａ‐ 

tionforCurve2・Ｔｈｅｎｗｅｋｎｏｗｔｈａｔｔｈｅｆｕｎｃｔｉｏｎｆｏｒｔｈetangentof

thestraightlinefromtheorigintothepoinｔｏｎＣｕｒｖｅ２ｉｓｋｃ/ﾉt＝ 

(Sc/")/'(ん)．ThistangentequalsunityifandonlyifCurve2intesects

the45-degreeline・Butthen,ｗｅｈａｖｅｆ'(ﾉIC）＝〃/Sc,sothaM＝ﾉt*・

Secondly,thetangentobviouslydecreasesaskincreases、

Finally，sincethefunctionforthetangentisalwayspositive， 

Curve2isalwaysabove,anddoesnotintercept,thehorizontalaxis 

Therefore，asFigA11indicates，theintersectionpointbetween 

CurｖｅｌａｎｄＣｕｒｖｅ２ｍｕｓｔｂｅａｂｏｖｅｔｈｅｈｏｒｉzontalaxisThismeans 

thatanyequiｌｉｂｒｉａｉｎｔｈｉｓｃａｓｅｏｆｊ＝OmustbePasinettiequilibria 

hcｃ 

ん

０ ﾊ４ ｋ＊ 

Ｆi９．Ａ1１ 
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andnotanti-Pasinetti． 

Ａｐｐｅｎｄｉｘ９ 

lnthisappendix,wewillprove（79),whichsaysthat： 

。Ｘ(s";ｉ,Sc)/cZs"isalwaysofthesamesignasthatofthefunction

Z(s";／,Sc),definedas 

Z(s";ｊ,Sc）＝（j("α＋〃－j)Sc＋〃(ｉ－αノー〃))s"＋α"2(１－sc)，

（a43） 

forａｌｌ（s",j,Ｓｃ)ｅ{s":Ｏ≦s"≦sA}×Ｔ,whereＴ＝{(/,Sc):ｉ＞０， 

１≧Ｓｃ＞０，〃＞iＳｃＬ

Ｂｙ（40),Ｘ(s妙;ｉ,Sc）＝（Ｃ"/Ｌ)(szu;/,Sc),thatis,afunctionofs"；

j,Sc),whoseexplicitformis 

(ｑ/L)(s";ｊ,Sc）=(1-s”)(1-α)"(2｡－１)/(a-l)("-ｉｓ")-1/(１－｡) 

［((１－α)〃－isc}s"＋α"Sc]α/(1-｡)． （a44） 

Ｔｈｅｎ,ｗｅｈａｖｅ 

log(ｑ/L)=log(1-s")+log(1-α) 

＋{(2α－１)/(α－１)}log〃

－{1/(１－α)}log(〃－is山）

+{α/(1-α))log[{(1-α)"-isJs"+α"Sc] (a45） 

ｓｏｔｈａｔ 

｡{log(C"/Ｌ)(s";ｉ,Sc)}/ds” 

＝－｛1/(１－s”)}＋(j/(１－α)}／(〃－iscU）

＋{α/(１－α)｝{(１－α)〃－isc}／

［{(１－α)〃－ｉｓ｡}s"＋α"Sc］ (a46） 

Reducingtoacommondenominator,theright-handsidebecomesone 

fractionwhosedenominator（denotedbyH）equals 

H＝（１－s”)(〃－ｉｓ山)(１－α)［{(１－α)〃－ｉｓ｡}s"＋α"Ｓｃ]，（a47）

aｎｄｗｈｏｓｅｎｕｍｅｒａｔｏｒｅｑｕａｌｓ 
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＝－(１－α)[((１－α)〃－jsc}s迦十α"Sc](〃－ism）

＋(１－s")［((１－α)〃－ｉｓ・}s叫十α"Sc]ｊ

＋(１－s")(〃－is"”{(１－α)〃－ｉｓ.）

＝－(l-cz)［{(１－α)〃－ｉｓ.}s"(〃－ｉｓ")＋α"Sc(〃－ｊｓｗ)］

＋(１－s")［{(１－α)'z-jsc}s"＋α"Sc]ｊ 

＋(１－s")(〃－is鋤)α{(１－α)〃－jsc｝

＝－[{(１－α)〃－jsc}s"(〃－２s")＋α"Sc(〃－ｉｓ")］

＋α[{(１－α)〃－jsc}s"(〃－ｉｓ")＋α"Sc(〃－ｉｓ")］

＋(１－s")[{(１－α)〃－jsc}s"＋α"Sc]ｉ

＋(〃－is")α{(l-cz)〃－jsc｝

－s”(〃－is")α{(１－α)〃－isc}．（a48）

Thesecondtermafterthelastequalitycontainstheterm,ｓ"(〃－is鋤）

α{(１－α)〃－jsc},whichiscancelledoutbythelastteｒｍ，Hence,ｔｈｅ

ｎｕｍｅｒａｔｏｒ 

＝－[{(１－α)〃－jsc}s"(〃－ｉｓ")＋α"Sc(〃－jSzU)］

＋α2"Sc(〃－ｉｓ"）

＋(１－s")[{(１－α)〃－is．}s"＋α"Sc]ｊ

＋(〃－ｉｓｍ”{(１－α)〃－ｉｓc}． （a49） 

Werearrangethewholetermwithrespecttos",intheform,Ａ２s;i＋ 

A1slu＋Ａｏｗｈｅｒｅ 

A2＝｛(１－α)〃－ｊｓｃＭ－{(１－α)〃－/Ｓｃ}／＝０， (a50） 

Ａｌ＝－{(１－α)〃－ＩＳＣ}〃＋α"Sci-a2"Scｊ

＋{(１－α)〃_jsc}－α"scj-czi((１－α)〃－jSc}，（a51）

ＡＣ＝－α応｡＋α2"2sc＋α"sci＋"α{(１－α)〃－jsc}．（a52）

Therefore,ｓｉｎｃｅ 

Ａｌ＝（(１－α)〃－ｉｓ･}（－〃＋ｉ－ａｉ)－α2"Scノ

ー（(１－α)〃－'Sc}｛－〃＋(１－α)i)－α2"Scﾉ

ー（１－CZ)(－"2＋〃(１－α)j-i2Sc}＋ｉｓ｡，Ｚ－ｑ２"Scｊ

＝（１－α){－"2＋〃(１－α)i-j2Sc}＋(１－α)(l＋α)jSc,Ｚ
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(１－α){－"2＋〃(１－α)j－尚．＋(l＋α)/Ｍ）

(１－α){i(〃＋α"－i)Sc＋〃(－〃＋ｉ－ａｉ)｝ (a53） 

aｎｄ 

Ａ･＝α"2(α－１)Sc＋"2α(１－α）＝α"2(１－α)(１－s．)，（a54） 

ｗｅｈａｖｅ 

｡{log(Ｃ”/Ｌ)(s";ｉ,Sc)}/ds” 

＝（１－α)[(i(〃＋"ａ－ｉ)Sc＋〃(－〃＋ｊ－ａｊ)}s脚

十α"2(１－sc)]/ＨＱＥＤ (a55） 

AppendixlO 

lnthisappendix,（95）ｗｉｌｌｂｅproved,andtheformofthegraphof 

s:(ｊ）willbeconsidered 

InSection3､32,wehavedefineM(Sc;ｊ)＝Ｚ(sA;/,Sc)．ＢｙｓＡ＝ 

α"/i,ｗｅｈａｖｅ 

Z(sA;“.)＝{i("α＋"－j)ｓｏ 

＋〃(ｊ－ａｊ－")}(αＭ)＋α"2(１－s。)．（a56）

Ｂｙ(90),wequalifiedsf(ｊ）ｂｙｈ(s:,ｊ）＝０ 

Itfollowsthat,ｆｏｒａｎｙｇｉｖｅｎｚ,ｗｅｈａｖｅ 

Ｏ＝｛j("α＋〃＿i)s:(i)＋〃(ノー“－〃)}(α"/ｉ)＋α"2{１－sif(j)｝

＝α"("α＋〃＿Z)＿α"2}S:(i)＋(α,Z/i)("(ｊ－ａｉ－〃)＋ｊ"）

＝α"("ａ－ｊ)s:(ｊ)＋(α"/i)〃(2ｊ－ａｊ－〃）（a57）

Hencesf(i）＝〃((２－α)ｉ－〃}／{i(ｉ－α")},whichiｓ（93)．ＱＥＤ・

LetusproceedtoconsiderthepropertiesofthegraphofsiXZ). 

Ｂｙ(90),(91),ａｎｄ（92),itisobviousthats:(Dismeaningfulonly 

whenj＞〃/(２－α)．Hence,themeaningfulpartofthegraphofs:(i）

isonlythatforj＞〃/(２－α)．

Also,s:(Dhasactualmeaningonlywhens”canriseuptothe 

valueofsA＝αＭ,becausesf(i)representsthecriticallevelofscsuch 
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that,forthegivenj,ifscisequalto,orlessthanthiss:(の,s"willrise

(asaresultoftheworkers'utility-maximization）somuchasthe 

anti-Pasinettisteadystateisattained,andsAisnothingbutthemini‐ 

ｍｕｍｌｅｖｅｌｔｏｗｈｉｃｈｓｌｕｍｕｓｔａｔｌｅａｓｔrise,ｉｎｏｒｄｅｒｆｏｒｔｈｅｅｃｏｎｏｍｙｔｏ 

ｒｅａｃｈａｎａnti-Pasinettisteadystate， 

IfsAequalsunity,s"cannotreachthelevelofsA,becauses"can 

notreachunity，sincetheworkers，averagepropensitytoconsume， 

czu,cannotfalltozero 

Andifs鋤cannotriseuptosA,thennoanti-Pasinettisteadystate

willbeattained,andhencenoactualmeaningofs:(/)． 

ItfollowsthatsA＜lisnecessaryforsiXj）ｔｏｈａｖｅａｎａｃｔｕａｌ 

ｍｅａｎｌｎｇ 

ｓＡ〈１impliesα"//＜1,orj-α〃＞O

Forthesereasons,ｗｅｈａｖｅ（２－α)ノー〃＞Ｏａｎｄｉ－α〃＞０，imply‐

ingthatboththenumeratoranddenominatoroftheequationfor 

sf(j）mustbepositiveatalljforwhichthegraphofsf(ｊ）ｃａｎｂｅ 
ｄｒａｗｎ 

Ｔｈｉｓａｌｌｏｗｓｕｓｔｏｔａｋｅｌｏgarithmofslf(i）asfollows： 

logsF(i）＝（log〃)＋log{(２－α)ｊ－〃｝

－(ｌｏｇＤ－{log(ｊ－α")}．（a58） 

Hence,ｗｅｈａｖｅ 

ｄ{logs江/)}/dﾉｰ{｡s:(/)/dj}/sllF(j)

＝［(２－α)/{(２－α)ノー〃}］－(l/j)－{l/(ｊ－α")｝

（a59） 

Reducingtheright-handsidetoacommondenominator,thecommon 

denominatorequals｛(２－α)ｉ－〃}j(ｉ－α"）＞０．

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,ｔｈｅｎumeratoriscalculatedasfollows： 

（２－α)i(ｊ－α")－{(２－α)ｉ－〃}(ノーα")－i{(２－α)ｉ－〃）

＝〃(ｊ－α")－/{(２－α)ノー〃｝

＝２"j-2j2＋α(/2-,z2） 

＝２(〃－，i＋α(ノー〃)(i＋〃）

＝（ノー〃）((α－２)ｉ＋α"}．（a60）
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Ｚ 

FigA12 

Since〃/(２－α）＜〃ｗｅhaveα"/(２－α）＜〃・Therefore,α"/(２－α）＜

ｊ＜〃isapossibleintervalforj,ａｎｄforalljbelongingtothisinterva１，

s:(i）isincreasingBecause,theabovenumeratorisindeedpositiveso 

thatthefirstderivativeofsiXi）ispositiveforthisintervaL 

Forj＞〃,thenumerator,andhencedsl1(/)/dj,ａｒｅnegative,so

thats:(Disdecreasing・

Also,ｌｅｔｕｓｒｅｍａｒｋｈｅｒｅｔｈａｔｓｆ("）＝１，ｓｏｔｈａｔｔｈｅｇｒａｐｈｏｆ 

ｓｉＫｊ）goesthroughthepoint,("’1). 

Therefore,thegraphofs:(DhassuchaformasindicatedinFig・
Al2 

Asfortherelationshipbetweenthepositionsofthegraphof 

sf(i）andtherectangularhyperbola,Sc＝〃/（Fig.１１)，ｗｅｃａｎｓａｙ
ｔｈａｔｔｈｅｆｏｒｍｅｒｉｓａｂｏｖｅｔｈｅｌａｔｔｅｒｗｈｅｎｅｖｅｒｉ＞〃Becausetheratio

ofsiXi）to"/iequals{(2-α)i-"}/(j-α"),whichisgreater 

thanunitysince（(２－α)ｉ－〃}－(ｉ－α")＝（１－α)/－(１－α)〃＝（１－α）

(ｊ－〃）＞Oifj＞〃

Ａｐｐｅｎｄｉｘｌｌ：ＯｎｔｈｅＣｏｎｃｅｐｔｓｏｆｔｈｅＡｇｇｒｅｇａｔｉｖｅＣapital 

andtheNeoclassicalProductionFunction 

lnthisappendix,wewillconsidertheassumptionoftheexistence 
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oftheaggregativecapital,Ｋ,andtheassumptionoftheneoclassicaL 

well-behavedproductionfuｎｃｔｉｏｎｂｏｔｈｏｆｗｈｉｃｈａｒｅｍａｄｅｉｎｔｈｉｓ 

paper・

InSectionlofthisappendix,ｉｔｗｉｌｌｂｅａｒｇｕｅｄｔｈａｔ,oncetheag 

gregationofcapitalisadmitted,thenitwillbealmoststraightforwaｒｄ 

ｆｏｒｕｓｔｏｒｅａｃｈｔｈｅａｓｓｕｍptionofthewell-behavedneoclassicalpro‐ 

ductionfunction 

Thoughthepresentwriterdoesnotnecessarilyregardtheprob 

lemconcerningtheaggregationofcapitaltobeformidable,however， 

theaggregationitselfhasbeendisputedbymanyeconomists・

ＩｎＳｅｃｔｉｏｎ２，wewillconsidertheopinionsofafeweconomists 

concerningthecapitalcontroversy,ａｎｄｔｒｙｔｏｓｈｏｗｔｈａｔｔｈｅｉｒｖｉｅｗｓ 

ｃｏｎｃerningthisproblemareatleastambivalent,andareneverdeci‐ 

sivelynegativetotheconceptoftheneoclassicalproductionwith 

onlyonekindofcapitaL 

LTheAggregativeCapitalAlmostlmpliestheNeoclassical 

ProductionFunction 

Inthissection,ｗｅｗｉＵｍａｋｅｔｈｅｆｏｌｌｏｗｉｎｇａｓｓｕｍｐｔｉｏns． 

ASSUMPTIONA1:Theaggregationofcapital(Ｋ）ｉｓpossible． 

ASSUMPTIONA2:Theaggregationofcommodities（Ｙ)ｉｓpossible． 

ASSUMPTIONA3:Theaggregationoflabor(L）ｉｓpossible． 

ＡＳＳＵＭＰＴＩＯＮＡ４:Ｔｈｅｐｒｏｄｕｃｔｉｏｎｉｓｄｏｎｅｂｙｕｓｅｏｆｏｎｌｙcapitaland 

labor． 

ＡＳＳＵＭＰＴＩＯＮＡ５：Theproductionfunctionobeystheconstantre‐ 

turnstoscale． 

ａｎｄ,finally， 
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ＡＳＳＵＭＰＴＩＯＮＡ６:Themarginalproductoflaborisdecreasing． 

Undertheseassumptions,wecanprovethefollowingtheorem． 

PROPOSITIONa5：Lettheproductionfunction，Ｙ＝Ｆ(Ｋ,Ｌ），be 

twice-differentiablewithrespecttobothKandLThen,FRK(Ｋ,Ｌ） 

＜OwheneverFL＞０，whereFLandFXKdenotethepartialderivative 

ofFwithrespecttoLandthesecondorderpartialderivativeofFwith 

respecttoK． 

Thispropositionhasbeensubstantiallywellknown．Ｅ９．，Ｓａｔｏ 

(1968)usesthefunction,９１(e)＝Ｆ(Ｋ,Ｌ)/Ｋ＝Ｆ(1,ｅ),whereｅ＝Ｌ/K 

Heofcourseassumesgi'(e）＜０，thatis,themarginalproductoflabor 

isdecreasing 

舟ＣＱ/：Letｇ(e）＝Ｆ(Ｋ,Ｌ)/Ｋａｎｄｃ＝Ｌ/Ｋ､Then,byAssumptionA5，

ｗｅｈａｖｅｇ(e）＝Ｆ(1,ｅ)ＢｙＦＬ＞０，ｗｅｈａｖｅｇ'(e）＝Ｆ１(1,ｅ)/Ｋ＞０． 

ByAssumptionA6,wealsohaveF1LL(Ｋ,Ｌ）＜０．Hence,ｇ''(e）＝ 

ELL(1,Ｃ)/Ｋ２＜O 

SinceF>r=(KP(eルーg(e)-Kg'(e)(_(L/K2))=g(e)－９'(e)e,

wehaveFkK＝(g(e)－９'(e)ルー－９"(e)e(＿Ｌ/Ｋ２)＝g"(e)e2/Ｋ＜0．

ＱＥＤ． 

Thispropositionensuresthatthemarginalproductivityofcapital 

exｉｓｔｓａｎｄｉｓｄｅｃｒｅａｓｉｎｇｕｎｄｅｒｔｈｅａｂｏｖｅａｓｓｕｍｐｔｉｏｎｓａｎｄｔｈｅａｄｄｉ‐ 

tional（trivial）assumptionofFL＞O 

Mostimportantly,thistheoremensuresthatthemarginalproduct 

ofcapitalmustbedecreasingonceweaccepttheassumptionsofthe 

aggregationsofcapital,laborandproduct,ofconstantreturnstoscale， 

andofthedecreasingmarginalprodｕｃｔｏｆＺａｂｏ流

Ｔｈｉｓｉｓｉｍｐｏｒｔａｎtbecausethedecreasingpropertyofthemarginal 

productofcapitalisｎｏｔａｎｙｔｈｉｎｇｂｕｔｗｈａｔｈａｓｂｅｅｎｔｈｅｍｏstseri‐ 

ouslydisputedpointinthecapitalcontroversy（Harcourt,１９６９ａｎｄ 
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1972)． 

ＩｆａｌｌｔｈｅａｓｓｕｍｐｔｉｏｎｓｏｆＰｒｏｐｏｓｉｔｉｏｎａ５ａｒｅａｃｃｅｐｔｅｄ，ｔｈｅｍost 

seriouslyattackedpropertyofｔｈｅｍａｒｇｉｎａｌｐｒｏｄｕｃｔｏｆｃａｐｉｔａｌｗｏｕld 

cometobedefended 

Therefore,ｉｔｗｉｌｌｂｅｉｎｏｒｄｅｒｆｏｒｕｓｔｏｅｘａｍｉｎｅｔhevalidityofthe 

assumptionsofPropositiona5,ｏｎｅｂｙｏｎｅ・

Intheopinionofthepresentwriter,AssumptionAl，sayingthat 

theaggregationofcapitalispossible,ｉｓａＰ”〃ＳＧＯ、?zacmeco"o”Cs・

Ｉｎｔｈｉｓｖｉｅｗ，ｔｈｉｓａｓｓｕｍｐｔｉｏｎｉｓａｓｔａｒｔｉｎｇｐｏｉｎｔofmacroeconomics 

justasareAssumptionsA2andA3,sayingthattheaggregationsof 

productandlaborarepossible・

Ifthevalidityoftheaggregationofcapitalisdoubted,ｔｈｅvalidity 

oftheaggregationsofproductandlaborwillbealsodoubted，since 

theaggregationsofproducta､dlaborinvolvetheformidableprob 

lemofthepriceindecesconcerningｔｈｅｐｒｉｃｅｓｏｆｔｈｅｖａｒｉｏｕｓｋｉｎｄｓｏｆ 

ｃｏｍｍｏｄｉｔｉｅｓａｎｄｌａｂｏｒｗｈｉｃｈｐｒｅｖｅｎｔｓanyclear-cutandconsistent 

aggregationsofproductandlabor,justastheprobleminvolvedinthe 

aggregationofcapitalpreventsanyclear-cutandconsistentaggrega‐ 

ｔｉｏｎｏｆｃａｐｉｔａＬ 

ＳｕｃｈａｖｉｅｗｏｆｔｈｅｐｒｅsentwriterisalsostatedbyHicks、Ｈｅｓａｙｓ，

"Themeasurementofcapitalandthemeasurementofproductareat 

bottomtwoaspectsofthesameproblem…”（pl90,line８，Hicks,1981)． 

ＡｓｓｕｍｐｔｉｏｎＡ４,ｓａｙｉｎｇｔｈａｔｔｈｅｐｒｏｄｕｃｔｉｏｎｉｓｄｏｎｅｏｎｌｙｂｙｃａｐｉ‐ 

talandlabor,ｓｅｅｍｓｔｏｂｅａｕｎｉｖｅｒｓａｌｌｙａｃｃｅｐｔｅｄａｓｓｕｍｐｔｉｏｎｉｎｔｈｅ 

ｍｏｄｅｒｎｔｈｅｏｒｙｏｆｇｒowthIndeed,thisassumptionwasmadeinthe 

originalHarrod-Domarmodels，ａｎｄａｌｓｏｉｎｔｈｅｗｏｒｋｓｏｎｅｃｏｎｏｍｉｃ 

ｇｒｏwthbysuchanti-neoclassicalwriteｒｓａｓRobinson（1956)，Kaldor 

(1956),andPasinetti（1962）whowerethemajoropponentsagainst 

thedecreasingpropertyofmarginalproductofcapitaL 

AssumptionA5，ofconstantreturnstoscale，isverymuch 

doubtedbyKaldor(aspointedoutinHicks,1989),thoughKaldoruses 

thisassumptioninhismajorcontributiontotheneo-Keynesianthe‐ 

oryofeconomicgrowth（Kaldor,1956)．RobinsonandPasinettihow-
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ｅｖｅｒ,ｓｅｅｍｔｏａｃｃｅｐｔｉｔ、Ｔｈｉｓａｓｓｕｍｐｔｉｏｎ,therefore,mayberegarded

asanalmostuniversallyacceptedassumptioninthegrowththeory， 

Finally,thevalidityofAssumptionA6,ｓａｙｉｎｇｔｈａｔｔｈｅｍａｒｇｉｎａｌ 

ｐｒｏｄｕｃｔｏｆlaborisdecreasing,isdifficultevenfortheneo-Keynesian 

schooltorefutelndeed,ＰａulDavidsonusesthisassumptionforone 

ofhispapers（Davidson,1983),thoughhethereusesthisassumption 

inordertomaintainthatthemargiｎａｌｐｒｏｄｕｃｔｃｕｒｖｅｏｆｌａｂｏｒｉｓｎｏｔ 

ｔｈｅｄｅｍａｎｄｃｕｒｖｅｆｏｒｌａｂｏｒ，Ｄａｖｉｄｓｏｎｓｅｅｍｓｔｏｔａｋｅｔｈｅｐｏｓｉｔｉｏｎof 

acceptingthedecreasingproperｔｙｏｆｔｈｅｍａｒｇｉｎａｌｐｒｏｄｕｃｔｏｆｌａｂｏｒ 

ｂｕｔｏｆｍａｉｎｔａｉｎｉｎｇｔｈａｔｔｈｅｌａｂｏｒｍａｒketisalmostalwaysindiseqｕｉ‐ 

librium 

However,thisdisequilibriumargumentofDavidsonisashort-

runanalysiswhichisnotnecessarilyrelevanttothetheoryofgrowth 

inthelong-run、Ｉｎｔｈｅｔｈｅｏｒｙｏｆｇｒｏｗｔｈ,irrespectiveofwhetheritis

neoclassicalorneo-Keynesianorwhatever,quiteproperlyabstracts 

fromsuchａｓｈｏｒt-rundisequilibrium、

Ｅｖｅｎｓｕｃｈａｎｅｏ－Ｋｅｙｎｅｓｉａｎ，orPostKeynesian，writeras 

Davidsonacceptsthedecreasingpropertyofthemarginalproductof 

labor,althoughsuchneo-Keynesiantheoristshavebeenthemain 

criticsinthecapitalcontroversyagainstthedecreasingmarginal 

productofcapitaL 

ＩｔｗｉｌｌｆｏｌｌｏｗｔｈａｔＡｓｓｕｍｐｔｉｏｎＡ６ｉｓalsoanalmostuniversally 

acceptedassumption， 

AlltheassumptionsforPropositiona5areassumptionswhichare 

accepｔｅｄｎｏｔｏｎｌｙｂｙｔｈｅｎｅｏｃｌａｓｓｉｃａｌｂｕｔalsotheneo-Keynesian 

schools,andinthissensealmostuniversallyacceptedassumptionsin 

themoderｎｔｈｅoryofeconomicgrowth・

Thedecreasingpropertyofthemarginalproductofcapitalis 

thereforｅｄｉｆｆｉｃｕｌｔｔｏｒｅｆｕｔｅｅｖｅｎｔｏｔｈｅｎｅo-Keynesianschoolwhohas 

sofurioｕｓｌｙａｔｔａｃｋｅｄｉｔｉｎｔｈｅｃａｐｉｔａｌｃｏｎｔroversy． 

2．One-Capital-Goodvs・Ｍａｎy-Capital-Good

lnthissection,ｗｅｗｉｌｌｂｒｉｅｆｌｙｃｏｎｓｉｄｅｒｗｈａｔａｆｅｗｆａｍｏｕｓｅｃｏｎｏ‐ 
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mistssayonthewell-behavedneoclassicalproductionfunction・

Ｉｔｗａｓａｎｕｎｆｏｒｔｕｎａｔｅｅｖｅｎｔｔｈａｔｔｈｅso-callednonreswitching 

theoremｅｎｕｎｃｉａｔｅｄｂｙＬｅｖｈａｒｉｐｒｏｖｅｄｆａｌｓｅｉｎｓｕｃｈａｖｅｒｙｓｅｖｅｒｅａｎｄ 

ｄｒａｍａｔｉｃｍａｎｎｅｒａｓｉｔｗａｓａｔｔａｃｋｅｄｂｙｔｈｅｍａｎｙｂｕlletsofthe 

counterexamplesmadebyMorishima（1966)，Bruno-Burmeister-

Sheshinski（1966)，andPasinetti（1966)．（AlsoseeLevhariand 

Samuelson,l966l 

ForLevhari，snonreswitchingtheoremhadtriedtorefutethe 

anti-neoclassicalcriticismagainstthemonotonelydecreasingprop‐ 

ertyofthemarginalproductofcapital，byassertingthatthe 

reswitching-thatis,thephenomenoninwhichloweringtheinterest 

ratedoesnotraisethecapital-outputratiobutreducesit-isimpoＳＳｉ‐ 

ble“inanindecomposable，technology（whichmeansasituationin 

whicheverysingleoutputrequires,directlyorindirectlyasinputfor 

itsproduction,somethingpositiveofeverysingleotheroutput)'， 

(Merton，ｅｄ.，1972,Chapterl49,pp246-247,whichisareprintof 

LevhariandSamuelson,1966)． 

ThefactthatSamuelsonandLevhariadmittedthatthenon‐ 

reswitchingtheoremwasinerrorhasbeentakenbymanyeconomists 

tomeanacompletedefeatoftheneoclassical，AmericanCambridge 

sideagainsttheneo-Keynesian,BritishCambridgeopponent， 

Thisinterpretationisveryoftenthｅｃａｓｅｆｏｒｅｃｏｎｏｍｉｓｔｓｗｈｏａｒｅ 

ｍｕｃｈａｃｑｕａｉｎｔｅｄwith,andconsonantto,ｔｈｅｌａｔｔｅｒｓｃｈｏｏｌｏｆｔｈｏｕｇｈｔ・

However，Samuelson'spositionconcerningtheneoclassicalpro‐ 

ductionfunctionisnottotallyanddecisivelynegativebutiscertainly 

ambivalent、

LetusfollowwhatSamuelsonsaysin“ＡＳｕｍｍｉｎｇＵｐ，，（Merton， 

ed.,1972,Chapterl48,whichisareprintofSamuelson,1966） 

Whetheritisempiricallyrarefor[thephenomenonofreswitch 

ing］tohappenisnotaneasyquestiontoanswer・Mysuspicionis

thatamodernmixedeconomyhassomanyalternativetechｎｉｑｕｅｓ 

ｔｈａｔｉｔｃａｎ,ｓｏｔｏｓｐｅａｋ,usetimeusefully，ｂｕｔｗｉｌｌｒｕｎｏｕｔｏｆｎｅｗ 
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equallyprofitableusesandislikeｌｙｔｏｏｐｅｒａｔｅｏｎａｃｕｒｖｅｏｆｄｉｍｉｎ‐ 

ishingreturns'（atleastafternon-constant-returns-to-scaleoppor‐ 

tunitieshavebeenexhausted)．Ｉｎａｎｙｃａｓｅ,bythetimeonereaches 

azerointerestrate（ormoregenerallytheGoldenRulestatewhere 

theinterestandgrowthratesareequal),thiskindofdiminishing 

returnsmusthavesetin（ｐ244,line3-ll,Merton,ｅｄ,1972,areprint 

ofSamuelson,1966)． 

Intheconclusionofthepaper,Samuelsonalsosays，“Pathology 

illuminateshealthyphysiology.'，Needlesstosay,ｔｈｅ``pathology，，ｉｎ‐ 

dicatesthephenomenonofreswitching,ａｎｄｔｈｅ“healthyphysiology，， 

meansthemonotonelydecreasingpropertyofthemarginalproductof 

capitaLWhatheistryｉｎｇｔｏｓａｙｂｙｔｈｉｓｐｈｒａｓｅｉｓｔｈａｔｔｈｅｍarginal 

productofcapitalcanbebeｌｉｅｖｅｄｔｏｂｅｏｍ伽冗Jydecreasing,sothat

thereordinarilyholdsthediminishingreturnstocapitaLSamuelson，s 

morerecentattitudetotheneoclassicalproductionfunctionisthatｉｔ 

ｉｓ"over-simplifying.，，Samuelsonusesthisadjectivetotheneo-classi‐ 

calproductionfunctioninthetitlｅｏｆａｐａｐｅｒ(NagataniandCrowley， 

eds.,1977,Chapter215,areprintofSamuelson,1976）andinanother 

paper（NagataniandCrowley,eds.,1977,Chapter216,ｐ42,line3from 

below).Inthesepapers,hepresentedadeepercriticismtotheneoclas‐ 

sicalproductionfunctionwhichisconcernedwithadifferentpoint 

fromthatconnectedwiththereswitchingOfcourse，many-capital-

goodmodelwillneedｔｏｂｅｓｔｕｄｉｅｄｉｎｏｒｄｅｒｔｏａｎｓｗｅｒｓｕｃｈacriticism 

totheone-capital-gooｄｍｏｄｅｌａｓｂｅｉｎｇｔｏｏｓｉｍｐｌｅ 

Ａｓｅａｒｌｙａｓｉｎｌ９６５,Hickshadalreadyexploredthemany-capital-

goodmodeLandreachedhisownpositiontotheneoclassicalproduc-

tionfunction（Hicks,l9651Inshort,Hicks，spositionisthat"theone-

capital-goodmodelis"afairsimplificationofthe…general［many-

capital-good］model”（ppl65-l66,footnote2,Hicks,1965)．Afterdis‐ 

cussingthepossibilityofthefactor-pricecurvesfordifferenttech‐ 

niquesintersectingmorethanonce,Hickscomments,“[inthemany-

capital-goodmodel，thepossibilityofthemore-than-onceintersec‐ 
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tions］hastobetakenrather（Idonotthinkoneneedsaymorethaｎ 

７ｚｚ伽γ）ｍｏｒｅseriously”（parenthesesanditalicareHicks，s,pl66,line

6-9,Hicks,1965)．Here,Hicksseemstobewarningthereaderthatthe 

possibilityofreswitchingshould〃otbetoomuchexaggerated

Finally,ｌｅｔｕｓｓｅｅｗｈａｔＳｏｌｏｗｓａｙｓａｂｏｕｔｔｈｅｃapitalcontroversy・

Solow（1988）says,“[the］wholeepisode［oftheCambridgecapital 

controversy］ｎｏｗｓｅｅｍｓｔｏｍｅｔｏｈａｖｅｂｅｅｎａｗａｓｔｅｏｆｔｉｍｅ，ａ 

ｐｌａｙｉｎｇ－ｏｕｔｏｆｉｄｅｏｌｏｇｉｃａｌｇａｍｅｓｉｎｔｈｅｌａｎｇｕａｇｅｏｆａｎａｌｙｔｉｃａｌｅｃｏ‐ 

nomics.…[T］heargumentwasaboutmarginalism,aboutsmooth 

marginalism'，（ｐ309,Solow,1988)．Solowregardsthecapitalcontro‐ 

versyasmerelysterilediscussioｎs． 

Ａｌｌｉｎａｌｌ，inthissection，ｗｅｈａｖｅｓｅｅｎｔｈａｔａｌｌｏｆＳａｍｕｅｌｓｏｎ， 

Hicks，ａｎｄＳｏｌｏｗａｒｅｏｆｔｈｅｏｐｉｎｉｏｎｔｈａｔｔｈｅmerepossibilityof 

reswitchingisfarfrombeingafinaldestructiveblowagainsttheneo 

-classical,well-behavedproductionfunction． 

Inconcludingthisappendix,ｌｅｔｕｓｃｉｔｅｔｈｅｆｏｌｌｏｗｉｎｇｐａｓｓａｇｅａｔ 

ｔｈｅｅｎｄｏｆＳｏｌｏｗ，ｓｃｏｍｍｅｎｔｏｎ“TheUnimportanceofReswitching，， 

byRobinson（1975)． 

…Supposethat,longagoandinanothercountry,Ihadaccepted 

thestandardtheoryofconsumerbehavior-utilitymaximization 

subjecttoabudgetconstraint-butlhadsomehowthoughtthat 

tｈｉｓｔｈｅｏｒｙｉｍｐｌｉｅｄｔｈａｔａｌｌｄｅｍａｎｄｃｕｒｖｅｓｗｅｒｅｄｏｗｎｗａｒｄｓｌｏｐ 

ｉｎｇＴｈｅｎsomeoneｓｈｏｗｅｄｍｅｔｈａｔｔｈｅＧｉｆｆｅｎｇｏｏｄｗａｓａclear 

possibilitywithinthetheorｙｌｗｏｕｌｄｈａｖｅｔｏｋｉｓｓａｎｅａｔｇｅｎｅｒａli-

zationgood-by,anditsimmediateconsequencestoo,ｂｕｔｔｈｅｔｈｅ‐ 

ｏｒｙｏｆｃｏｎｓｕｍｅｒｄｅｍａｎｄｗｏｕｌｄｅｖｉｄｅｎtlynottumbleonthat 

account．（p､329,line8frombelow,Solow,No.70,VoLIIofWood 

andWoods,eds.,1989,areprintofSolow,1975)． 
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