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.StockMarketEconomyUnderUncertainty

PartI:OnaTemporaryGeneralEquilibriu静

HiroshiKodaira

Atemporaryequilibr三ummodelwithproductionisstu4iedemphasiz・

ipgmuchtheroleofthestoc・kmarketinanuncertaintyenvironmen.t,

Thatis,thefloatationofnewshare6isexplicitlytreatedaslone.offi・

nancialmeansaサailableforfirm.There,atempQraryequilibriumisproven

toexis㌻.

Then,theanalysisadvances「tσaninfinitetinαelhorizonfraロ1ework.『

After、provingtheOxistenceofaninfi血itesequenceoftemporaryequilibria,

theefficiencyoftemporaryequilibriumandofsequenceofsuchequilibria

isdisbussed・ ・tσconcl霞dethat・ratherrestrictiveconditionsarenecessary

toobtaintheanalogousresultstotheclassicaltheorems』ofwelfareeco・

nom1CS.

「・BeyondL
.theb&siqmodd,twoextensionsarestudied:Oneisconcerned

withthecreditrationingbythemonetaryauthorityandtheotherthe

monetarypolicyanalysisalongastationarystatepath.

1.』Introduction.2.WorkingoftheMode1.3。Consumers.

4. .Firms.5,TheMonetaryAuthority.6,TheExist色nceof

..Tempor耳ryEquilibrium.馳7.AnInfiniteSequenceofTemporary
・-Equilibria

.-8,TheEfficiency.9.CreditRationing.10.The

MonetaryPolicyalongaStationaryStatePath.、`・

1.Introduction

Thepufposehereistostudyequil圭briumbehaviorsofeconomic

・ag6ntsinastockmarketeconomyunderuncertainty
.Twokindsof・

equilibriaareexalnined:atemporarygeneralequilibriumin .each

per童o.dandaninfinitesequenceofsuchequilibria.

Acompetitivete血poraryequilibulnmodelisoheoftherecent

achievementsineconomictheoryinthepastseveralyears〔Radner

*BecauseofthespaceofthisR8麗 θ",onlyPart:Iofthepaper,which

containsSectionslto6,apPearsinthisissue.PartII(Sections7to10)

will・apPearinfofthcomingissue.
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(1972),Green(1973)andGrandmont(1974,1977)〕,whilethenotion

ofa."temporafyequilibrium"canbefoundinHicks(1939)and

Lindahl(1939).Havingbeendeve1Qpedasanextensionofthe

Walrasiantheoryofvξlueinoτdertoincorporateuncertainty,mopey

andstocks
;intothescopeofgeneraleduilibriumtheory,theちempo・

r琴ryequilibr圭umapproachh塗sanewfeaturecomparedtothetradi・

tion'alequilibriummodei:anexpectationwhichdescribeshowan

agentforecaststhefutureenvironmentfromavailableinfbrmation

hehasatthegivenmomentoftime.

Furthermore,oncethelnodelisexpandedtoallowproduction

activities,twoadditionalquestionsh琴ve血ewlydrawnattent量ons,

aboutwhichthereislessagreementamongresearchersasQrandmont

(1977)p・ointedout:whatisthe、oblectiveof`firmandhow董tmakes

decision$onplansla戸outproduction,investmentan母fina摯cingunder

・ncet・i・tyPB・tharere正 ・t・"t・th・f・ ・d・項 ・n重a1P・ ・bl・血 ・f・6… 血 ・

ics:WhatisafirmPHere,afirm,aprQdhctionunitiscQnsidered

asaneconomicinstitutionwhichisownedby'consumersthrough

thestgckmarketandlastsconsiderablyIongerthanlif6spansof

consumers.Havingtwofinancingmethods,afirmi6assumedto

behavesoastomaximizeits.(expected)returnpersharerather

.thanthetotalprofititself.Asfarasthegroupdecisionmaking

P・ ・cessc・ncer・ed・lh・v・p・ ・P・・ed・mi・im・x・u1夢
、elsewh・ ・e

〔Kodaira(1979)〕.

.Theefficiencyinsequentialequilibriumisalsoformulatedand.

discussed,whichisoneQfunansweredquestionsinaten}poraryコ
equilibriumtheory.Forthemonetaryauthority,twohypothesesof

●

behaviorarestudied:on6withtheinterestratecontrolandthe .

othβrwithth3creφtrationing.
eTh

epaperisorganizedasfoHows:after`thisintroductorysection,

皐m・d・1・fecρ ・・myl・6・pl・i・ ・di・S6・ti…2-5・c・ 卿mers・f玉 ・m・

・蝉h・ 卿 晦yauth・ ・ity,云esかecti・ ・ly, .Thee琴i・t俘 ・ces・f‡ ・mp・ ・

raryeOulibriumandinfinitesequencelofsuchequiHbriaare、proven

,
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inSections6「and7.SectiQn8isspe亘tfQrthediscussiohofefficまency.

Thesesectionscompletethebasicanalysis.Therestof.thepaper』

conta童nssomeextensiolls.Sectiongprovestheexistenceofequilib-

riumunderaltemativehypothesisbfbankbehavior.Section10is

devotedtocomparativestaticanalysisalongasteadystatepath.

電

2.Workin$oftheEconomy

LetmeexplainaneconomyWhichIhavein函ind.Thetimehorizon

孟sdividedintoperiodsofequalduration,1theIengthofwhichis

assumedtobeequaltotheproduct量on・period.Infutureperiods,

thereexistuncertaintiesaboutebonomicenvironments,especiallyin

prices.Ineachpehod,theeconomyisfinite:thatisthenumbersof

commodities,consumersandfirmsare-allfinite.Themarketsare .

openforcommoditiもs,1哉borservice,stoとksandbondatthebeginn・

ingofeachperiodandleadstoacompetitivetemporafyequilibrium,

Qneinwhichmarketsprices・areadjustedtosupp工iesanddemands

asth6yappearinthecurrentmarkets.Ins駐chanequilibrium,the

behaviorsofeco血omiじagentsaregovernedbytheirforecastsabout

thefutureaswellasbytherulingmarketprices.

(1)
Thenu耳nberofcom孕oditiesis五ineveryperiod:(.乙 一1)produced

goodsanda・homogeneouslabor幽service,indexedas旦=1,2,..._,五,

whereLΣ2isan'integer.Thelaborservice,th⇔ ・ム『th(旦 誼L)com-

modity圭sanonproduceableprimaryfabtorofproduction,whlchis

necessary「toaUtheproductionprocessahdsupPliedsolelybycon一

合umers(二laborers).Ontheothe士hand,thefirst(五 一1>commoditiさs

(1)Thenumberofcommodities童ssimpiyaミsum6dtQbefixedforaIlpe・

.ri・d・.ltit・ ・tdiffi・ultt・ ・e1・xthi・by・upP・si・gth・t'thenumber

'va・i・s'f・ ・mp・ ・igdt・P・ ・i・d・ndth・t
,a11、ec… 血icag・ 亘t・kn・wth・

changeapriori

、
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areproducedandsupPliedtothemarketbyfirrロs.Solneofthe

commoditiesaredemandedfortheconsumptionofthecurrentpe・

riod,some.usedastheflowofvariableinputsandsomeforthein・ロ
crenlentoffixedcapitalstock.Ofcourse,1nostofproduc6dgoods

areU6edfgrmorethantwopurposes哉bqvementioned.For合implic・ ・

ity,itisassumedthatthere・existsnoinventryofgoodsandthat

oncetheinvest}nentismadeゴthef圭xedcapitalstockwillnQtdepre-

(2)

ciate.・
、

'Therearethreekindsofeconomicag6ntsinthe『economy:con -
、

sumers,firmsahdamonetaryauthor圭ty.Consumersaτeassumedto

l量vefor・threeperiods;young,middle・agedandoldandto・overlap

generationbygeneration.Tohaveastreamorsequenceofconsum・

ersinstead'ofworkingwitha「fixedsetofthemappearstobeap・

propriateforthekindoft⑪icshere.Theassumptionofthreeperiod ト
1ifehasthejustificationthatitsatisfiestworequirementssimulta・

neously:oneisthat,s三ncethreegenerationscoexiste頓chperiodand

sincetwoofthemalsoliveinnextperiod,itenables卑etod圭scuss

thesbeとu正ationintheassetmarket(shaセesandbond)andfir珀'sロ へ
decisionmakingbyshareholdersw量thdifferentagesand'expectation,

whilekeepingmymodelassi .mpleaspossible.,

Aoonsum←rissaidtobelongto・the渉thgenerationifh6isborn

andstartshislifeinperiod渉.The渉thgenerationhas∫(t)memb・

ers, ,indexed`(t)=1,2,...,1(t),where1(t)isapositiveinteger.

Totalpopulationofperiodt .consumersis1(t-2).+1(t-1)+1(t).

Asitisveryimportanttodistinguishthegenerationfromtheperiod

intheiractivity,letmeusethenotation

(2)Analternativeinterpretationispossible;fir!n呂dono亡needanyfiow

inpu亡a亡allandinsteadtheycanprodμceoutputonlyu忌ingIaborand

fixedcapital.Becauseinadescretetimemodelallproduction・processes

co血Pletebefof毎theendofperiod,both・interpretati6ns』 ・are・』診o合sible

iftheproductionvectorofafirmiscon合idered8P70ε8inthe`textand

%θfhere. .;
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(α,β),β=α,α 十1,α 十2

andreadthi合 』``theα'ぬgenerationinthe『 β 彦んperiod　 .

Thereexistlfirmseveryperiod,lndexedノ=1,2,.,.,ゐwhere/

isapositiveinteger.As .aneconomicunitwhosetaskistoproduce

commoditiesusingflowinputs,Iaborserviceandfixedcapital,each

firmisconsideredtobe.αwhedby「consumersthroUghthestock血a-

rketandtooperateforeveroratleastconsiderablylongefperiod

(3)'

‡hantheIifespanof'consumers.Productionprocesstakesoneperiod

ahdneedsflowvariableinputs(includinglabor>togetherwithfixed

capitalstock.Tofinancethe:investmeれt.on`fixedcapitalandthe

purchaseofflowinputs,eachfirmhastwomethods:thepublicof-

fering・ofn6wsharesand/ortheborrowingfrom.themonetaryau-

thority.馳

Thefollowingexampletellsciearlywhyanewissueofshares

shouldbedilstinguishedfromthephysicalcapitalaccumulatiohor

growth.Forsilnplicity,asSumethatnobrrowingispossible.Consider

afirmestablishedwithahundredsharesatthepriceofonedollar,

thatis,itsauthorizedcapitalisonehundreddollars.Itsshares,own・

edbyconsumefs,aretradedinthestockmarketeveryperiodand

itspricemayvaryfromperiodtoperiodreflectingthebusi・ness

resultsofthefirmaswellasotherfactorsoftheeconomy.Now,

supPosethatthefirlnneedsanotherhundreddollars.Ifthecurrent

stockpriceistwodollars,thisisfinancedbythepublicofferingof

fiξtynewshares.Atthecompletionoftheplanned・floatation,the

authorizedcapitalisdoubledbutthenumberofsharesincresesonly

byfiftypercent.Inotherwords}theoriginalshareholderswhopaid

forhalfofthecapital,nowowntwothirdsofsharesandclaimtwo

thirdsofprof重tsmeanwhilenewshareholders'whoalsopaidforhalf

〈3)ThisassumptionreflectstheVeblen'sviewonfirmthatafirmisa

continu童nginstitutionthoughitisownedbycohsumerswithfinite

Iives〔seeUzawa(1977)〕 。
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ofthecap量tal,ownonlyathirdofsharesanddaimathirdofprof-

its.Thedistributionofthe`profitisnotprQportibnaltohowmuch

hehadpaidintheauthorizedcapital.

(4)'T
hemon'etaryauthoritycollectsfundsfromconsumersthrou.gh

thesa正eofoneperiodb6n.dandlendstofirms.Theintroductignof

financialintermediaryseems「tobelustified 、forthefollowingreaso・

…First・it・a・ ・ed・ ・et・a・ 串・ρti・na・di・f・ ・m・ti・ ・ …t・bycent・ali・ ・

ingdemands 、forfundsbyborrowers(=firms).Second,itcan,reduce

uncertaintyontherateofreturnonsavingsbyissuingbond(=safe

asset),whichconsumerswouldbewillingtoholdasstoreofvalue.

Byperfornlingt 、hesetasks,themonetaryauthqritywouldqontribute

tosmooththeeconomicactivitiesandthereforepresumably.leadsto

a``better"a110cationofresources.、Andalsoitcaninterveneeconomic

activitiesusingtheinterestrateonbondand/orborrowingaspolicy

var三ables(interestratecon .trol)orbychangingtheupPerlimitson

borrowinga翠d/orbondpurchase(creditrationing),although .this

isnotpersuedindetail〔seealsoSection9〕.

Intheassetmarket,thereexistlstocks(eachfir血issuesone

kindofstock)andaoneperiodbond.Here,thebondisregardedas

asafeassetinthesensethatthe'redumptionpriceisknownatthe

purchaseandguaranteedbythe 、monetaryauthority,meanwhile

sharesof「variousfirmsareconsideredriskyassetssinceboththbir

dividendspershareandsharepricesinthefuture'fluctuate,partially

dependingonthebusinessperformancesofissuingfirms.

3.Consumers・

Inordertoexplainconsumer'sbehavior,Ietlhetakeaconsumer,

say∫(t)fromthet魏generation..Consumer∫(t)startshisHfein

periodtwithoutinitialwealthbu、tlaborandpassesawayinthe

(4)Itmightbestrangetousetheterm"1noロey"since「this,authority

onlyinterm6"iatesthepur6hasingpowerandguaranteesthereturn.・
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(t十2)醜periodwithoutleavinganybequest.正{isobjectiveisto

maximizehisIifeti卑eutilityderivedfromconsumptionofcommod・

(5)

itiesandleisuresubj(}ctto・hisbudgetconstraintsinthethreeperi-

odsoflife.

Inhi§ 丘rstperiod(periodt)ダhesupPlieslκL歪(t,t)[unitsof

IaborgiventhemarketwageraヰeρL(t)and寧pendshistotaHncome

whichhappenst6beequaltohiswageincome,forthepurchaseof

consumbtiongoodsα`1(t,t),...,κ ㌔ 一1(t,t))andthesavingswhichtakes

formsoftheinvestmentonstoc翠sofvarious五rmsandthepur・

chaseofbondfro狙themonetaryauthority.Letが(t,t)denotethe噛

consu田ptiOnde甲and-1aborsupPly.planofconsu颯erづ(t)inperiod

t,whosecompone批sarenon箪egativ6excepttheL漉coordinate

(i.e,,laborSUPP1亨);'.

ッ るコユ
炉(t,t)=(が1(t,t),_,κ ㌦_1(t,t),κL彦(t,t))∈Xi(t,t)⊂R+文R-,

Let卑ecal1死`(α,β)theconsumptionvectorofconsumerδofgen一の
erationαin・periodβandXぎ(α,β)hisconsumptionpossibilitysetin

periodβ.Writethepricevectlorofcommodities

ガ(t)'=(ρ1(t),_,'カL_、(t),ρ 乙(t))∈RL,ピ
w阜eretheひ 漉componentρL( .t)isthewagerateattheperiodt.

Itisassumedthat: ね
(a.11)TheconsumptionlpossibilitysetXf(α,β).isaclosed,「convex

ム　コ
・andboundedfrombelowsubsetof

.R+×R-,whereβ=α,

α 十1,α 十2.,

(a.2)0⊇ ≧κL`(α,β)`1≧ 亘,where互isgiv'en..

EspeciaUy,foranyai,0>ぎL`(α,α).

(a.1)istheusualassumption.(a.2)impliesthattheIaborsupply,

(5)LaborsupPlyrepresents(negatiVeof)1eisure.
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whichismeasuredasanegativenumber,isboundedforeaψperiod.

Thelatterhalfmeansthatallyoungconsumersshouldmakeno血 一

ze「 ・ ・upPlyρf1・b・ ・becau・p・fth・factth・t・ach・ … μmrrst・ ・1・

his正ifewithout童nit量alwealthbutlabor. .

宜isportfolioplanduringyoungperiodisshownbyapairofthe・
'∫

andthestockinvestmentvectors「(t,t)=(s'1(t,t),_,5ぽ∫(t,t))∈R+

numberofbondspurchasedが(t,1t)∈ ,R+.Wrltethesharepricesノ
α(t)=〔 σ、(t),_,σ 五(t)〕 ∈R噸andthese11ingpric6.ofbo耳d〆(t).、

Then,thebehaviorofconsumerづ(t)whenyoungisfullydescribed

byavectorが(t,t)藁 膨 ゴ(t,t),s`(t,t),δ 」(t,t),0〕ofconsumption

vector・shar『holdingsandbondpurchase・ .Thel『udgetco阜straintof

the且rstperiodis

(3.1)ガ(t)死'(t,t)+9(t)s'(t,t)

whereκLゴ(t,t)≧ 互,互isgiven.

十 γ2(t)bゴ(t,t)≦0

)

)

a

b

c)

d)

Hespendshistotalincomefor

(κ'1(t,t十1),_.,κ`L_1(t,

が(t,t+1)).Then,

・umerisgivenby;

Inhissecondp6riod,hissourcesofincomeare:

laborincomeρL(t十1)κ ㌔(t,t十1),

dividendspaidonhisshareholdings4(t+1)s`(t,t),where ∫
ご」(t+1う=〔41(t+1),_,4ム(t十1)〕 ∈R+isthe.vectorofdividends

pa孟dby五rms,

thepossiblesaleofshareheld(itisassumedthattheshortsale

量s.notallowed);

theredemptionofthebondspurchasedinthepreviouSperiod

・が(t ,t),s量ncetheredemptionpriceisonedollar.

thepurchaseofconsumptiongoods

t+1))and .savings(∫ ㌔(t,t+1),_,sぎ ∫(t,t十1),

thebudgetconstraintfort皐erniddleagedcon呂 ・

(3.2)For'given3'(t,t).andが(t,t)

ノヲ(t十1)死 ゴ(t,t十1)十9(t十1)3f(t,t十1)十7f(t十1)Z}f(t,t十1)

1
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一6」(t十1)sf(t
,t)一 ろ'彦(t,t)≦0

9宙h
・・e・ 。歪(t,t+1)≧ 互 ・・d6`(t,t)+・`(t,㌻+1)≧0.

Thethirdperiodis、thelastperiodofhislife.Asheisa呂sumed

nottohaveabequestmotive,hespendsuphistotalofincomeand

wealthforhisconsumptionspurposeonly.Now,histotalincome

consistsof;

)

)

a

てD

)

)

C

」q

w'agelncomeρL(t十2)κLゴ(t,t十2),

th・divid・ndp琴ym・nt・q・ ・h・・6h・ 正ding・4(t+2){・`(t,t)+

5ゴ(t,t十1)},`9

thesaleofshares(1(t十2){♂(t,t)十sゴ(t,t十1)},

theredemptionofthebonds主)urchasedinthelhiddle-aged

periodが(t,t十1)..・.

Hisbudgetconstraintforthisperiodis,

(3.3)Forgivenε ∫(t,t)十 ∫∫(t,t+1)andが(t,t十1),

ρ(t+2)・ 死`(t,t+2)一{6(t+2)+(1(t+「2)}{s`(t,t)+5ゴ(t,t+1)}

一 が(t ,・t+1)≦OwhereκL`(t,t十.2)⊇ ≧ 亘.

Inordertomakenotationslight,.let

P(t)={ρ(t)≡ …(ガ(t),σ(t)ダ 〆(t),7ノ(t))}'⊂RL+∫+2.

bethespaceof(・ 乙一1)goodsprices,awagerate,ノsharepriceS,

sellingpriceofbondandlendingpriceofloanbythemonetary

authority.Thereason』todistin窪uishtwoprices〆(t)and7ゴ(t)willbe

giv.en.i「nSection5。ThesetP(t)wiHbesimplycalledtheprice

spaceofperiod七.Forthenotationalconvenience,write

露f(α,β)… 〔炉(α, .β),sl(α,β),・ が(α,β),0〕 ∈.X`(α,β)⊂RL+ノ+2

wh・ ・eβ 一 ・,α+1,・+2・Itl寧 ・lear』 .th・tund・ ・theassumpti・ ・

(aコ)憩(α,β)isalsoclosed,convekandboundedfrombelow.Then,

the.budgetcohstraints(3.1)一(3.3)arewrittenas

●
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(3.1*)ρ(t)κ ♂(t,t)≦0,

(3.2*)ヵ(t十1)κ ゴ(t,t十1)-4(t十1)s'(t,t)一 が(t,t)≦0,w1現re

s`(t,t)andが(t,t)aregivenands5(t;t)十 εゴ(t,t十1)≧0,

(3.3*)ρ(t十2)κ'(t,t十2)一{4(t十2)十(7(t十2)}{s`(t,t)十s歪(t,t十1)}

一 ∂ゴ(t
,t十1)≦ ≡0,

givensゴ(t,t)十s歪(t,t十1)andが(t,t十1),

Then,thebudgetcorrespondencesofconsumer♂(t)isde丘nedas

(3.4)B夢:P×R∫+1→Xf⊂RL+∫+2,

givenby

五～歪(t,t)=1{が(t,t)1(3.1)or(3.1*)'holds}

B`(t,t十1)={が(t,t十1)1(3.2)or(3.2*)holdsforgiven

・sま(t
,t)andδ ぎ(t,り},

Bぎ(t,t十2)={κ 該(t,t十2)≡ ≡〔死ゴ(t,t+2),0,...,0〕1(3.3)or

(3.3*)holdsforgiven{乎(t,t)十sゴ(t,t十1)},が(t,t十1)}.

Now,・thefollowinglemlnaisdue.

.Lemma3.1

Thebudgetcorrespondencede且nedもy(3.4)iscohtinuousand

nσnempty.forρ'∈intPunder・the.assumption(a.1),

(Proof)Itisenoughtogiveaproofforthesecondperiod,scorre・

.spondence.Forthesi即pliρityofnotation,thetimesubscr1pt(t,t+1)

isdropped・
、

Cohsiderasequenceof1)ソ ≡≡(5り,σ り,〆 リ,7ゴ レ)∈P,り=1,2,3,∴.

convergingtoρo… …(ρ0,90,〆0,7ゴ0)∈intPandthecorresponding

sequenceofκ レ≡(死 レsレ,6,0)∈B5(が)with{(1リ リ,ノ)}converging

to(1)o,年o).Lettingレ →oO,

1》oκo≦ ρoκ'foranyぺ ∈{κ ∈Xlκ ≧ 、κo}}

●

Therefor6,

r (1》o,κo)∈the .graphofB'(ρ)・

9



52 商 学'討 究 第31巻 第2号

Hence,み ∫層hasaclosedgraph.SincethesetX`iscompactby'the

assumption(a.1),thecorrespondenceβ`isupかersemicontinuous.

Forthelowersemicontinuity,itisenoughtoshowthatκ ∈B`

and{1)レ}→ ρoimplytheexistence{κ り}convergingtoκosuchthat

κレ ∈Bゴ(ヵ り).Now,thereexistsκ*∈X`suchthatρ κ*<ρ 死.

Theconvergenceof{ρ り}to万impliesthatforlargeレ,ρ り κ*<ρ レ死.

Therfore,が ∈B・ 言(pり)forlargeり.Letが*beanarbitrarypointof

B`(ρ レ).Define

ノ='㌦**+(1一 め κ*

where〆 ∈,[0,1]is「amaximalrealnumbersuchthatκ レ ∈Bf(ρ レ).

Itremainstoshow.thatthesequence{κ り}convergestoκ**.From

thedeHnition'ofκ シ,thisistrueifandoplyif{'レ 『}→1.SupPose・

.thecontrary.Since'レ ∈[0,1],thereexistsasubsequence{'り'}

converging.to'机 く1.1Butfromthede血nitionofκ ン'

ρレ'ノ'、=ρ"㌦* foranyゾ,

SupPosethesequenceofκ り'convergestoκo,asthepricesequehce

{ρ レ'}→ ρo.Therefore,

ρoκo'=ρo{'*κ**+(1-≠*)κ*}=ρo死

Here,ρoκo〈 ρo死,hence1》oκ*〉 ρo死.Thatis

κ*(辛B(ρo),

whichleadstoacontradiction.

Suppose

L÷∫
げ 　

ρ=(ガ,σ,.〆,り 一(1,…,1,7',の

whichclearlyhesintheinteriorofthepricespace、P.Assmethat3夢(t,

t)andδ ぎ(t,t)aregivennon-negativ{5vectors。Then,thereexistsa

L.
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vectorofconsumer'sdeman・d一

κ'(t,t十1)=〔 薫'(t,t十1),s∫(t,t十1),6'(t,t十1),0〕

乙一2了+2
が へ ら 　

=〔 ξ
,0,...,0,一 ξ,.0,,..,0〕

where一 ξ ≧ 亘.Sincethissatis且es・(3.2)or(3.2*),thenon-empty-

nessfollovシs.(q.e.d.)

Thebehaviorofconsumerぢ(t,τ)ofthet漉generatiollinperiod

τisfullydescribedbya亀vectorof℃onsumptiondemand,laborsupply,

stockinvestm .entandbondpurchaseofthatperiod:

9 ・ κ5(t
,τ)=〔 死∫(t,τ),sゴ(t,τ),δ 彦(t重 τ),、0〕 ・

AsaconSumerlivesforthreeperiodswiththeobjectofma客imizing

hisutilitlesoverlifetime,hepurchasess瓦aresand/orbond,though

theydonothavedirectutilities,in・orderto .saveoutofcur1=ent'

income・forfutureconsumptions.Furthermorehehastomakedeci-

sionsonhisbehaviorsoverhislifeateachmomentoftimeeven

thoughhed6esnotknowwhatwillbe頓eenvironmentsinthe

future.Namely,hemustforecastfutureenvironmentsinlorder・tO

planhisli{etimebe1匙avior.Thus・ahewconceptthatappearsina

modeloftemporaryeq亡ilibriuln,comparedtothetraditionalgeneral

equilibriummodel,isaηexpectationf即ct量onwhichdescribeshow・

aconsumerforecastsfutUreenvironments,especiallypricevectors,

fξominformationavailableforhimatgiventimeofmoment.

Anindividualconsumerhashisownexpectationsal〕outtheも
futurepriceshewillfaceinthesecondandthirdperiods.Suppose

theavailableinでormationhehasis'summarisedinthepr童cevector

oftheわresentperiod,Thentheindividual'ssubjectivebeliefsor

expectationsaboutfuturepricevectorsaregivenbyamapPing,

(3.5)ψ 『:P→ 謝(1=)×1),易1(1)×P)),.・

where動(Px.P,留(Px.P))isthesetofallp沁babilitymeas・

uresonP×Pand「itsB6re1.σ 一field.
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Thefol16wingsareassumedontheexpectationmapping(3.「5),

(b,1)Themappingψ ゴ:P→ 灘(P×P,詔(P×P))iscontinuousin

theweaktopology.L

(b.2)Forallρ(t)ミ(ガ(t),σ(t),〆(t),〆(t).)∈1)(t),

ψ∫(1)(t))(int1⊃x1))=1.

(b.3)Forallρ(t)∈ ∫)(t),

∩一一'intcOSUPPψ 謬(ρ(t))→=φ.

i∈1(t-1)U」r(t)

TheseareoriginallyintroducedbyGreen(1973)andGrandmont

(1974,1977)玉ntheirtwoperiodmodels.(b.1)saysthattheforecast

ofpricevectorsmovesslightlyifthecurrentpricechangesslightly.

(b.2)rulesoutthepossibilityofzeroexpectedpricesatfuture

dates,whichineffectplaceSsomelimitsonspeculativ6trade.

Grandlmont'(1974)callsthisconditionthe"tight"expectationandex・

plainsasan``inelastic　 expectationsothatforecastsdonotdepehdへ
"toomuch"oncurrentprices

.(b.2)simplifiestheexistenceproof

ofatempo士aryequilibrium[Grandmont(1974,1977)].Rulingoutthe

pointexpectation,(b.3)meansthatthereisso1ne.agreemebtamong 、

consumersaboutthgpri『estobeestablishe4i箪thefuture,nalhely,

roughlysp6aking,allconsumershavesimilarexpectatio翼s.』Without

(b,3),theaggregateexc6ssdemandcorr曾spondencemaynotbede一

丘ned[Green(1973)].

AconsumerrankspossibleconsumptionplansQverhislifespan

accordimglytotheirexpectedutilities。Thepreferenc6relationis

representedbyacompletepreordefing .≧こ遷de丘nedonthespaceof

allconshmptio喚streamsofcommoditiesandIeisure,i.e.,on(RL×

RL×RL)×(RL×RL×Rり.Itisassumedthat:

(c)Thepreordering.と 歪de丘nedonR3乙 ×R3LiscontinuQus,convex

(6)

andstrictlプmonotone.

(6)Thestrictmonotonici亡ymaybe亡oostrong!sincethiSimpliesρ ∈intP.
7

、
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1tisknownthatundertheassumption(c)thereexistsanumericaI

representationof≧ ごfgivenby

%f:・R乙 ×RL×Rム →R『

whichiscontinuous,'concave,strictlymonotoneandbounded,This

iscalledavonNeum負nn-Morgens鶴ernu‡ility.
'

Lemma3.2

Underassun}ptions(b.1)and(c),t}}ereexistsanexpectedutility

function(Bernoulliindex)oflif'etiineconsumptionplan

(3。』6)が:RL×P(t)→R

with

ガゴ(牙ゴ(t,t),1)(t))

一∫綱 …)・ 訳 ・,・+・),訳 …+・))・ ψ・(ρ(t))

whichiscorltinuous,concave,strictlymonotoneandbounded.

(Proof)SeeGrandmont(1972,'1977).(q.e,d。)

Letl皿edifinethe'decisionborrespondeneofconsumeri.

(3.7)ヱ)ゴ:1)→XまxXゴxXゴ

、9ivenby

21)∫(1>(t))={(κ 歪*(t,t),二 じゴ*(t,tナ1),κ 歪*(t,t十2))1

κ辞(t,τ)∈ β ξ(t,τ),τ=t,t一 ト1,t十2and

・1〔 蝋t・t)瀞(t・t+1)・ 死ξ*(㌻・t+2)〕

≧z〆 〔死ま(t,t),菊 歪(t,t十1),牙 言(t,t十2)〕

.foranyκ ∫(t・ τ)∈Bゴ(t・ τ)}・」
Lemma3.3'

Th・deci・i・n・ ・rrespd・d・n・60'・P一 ぎ ξ×X`×X`i・ ・pPer

semicontinuous(『hence,compactvaiued).,

(Proof)Bythedefinition(3.7)..

1)f(カ(t))≡ ≡[8ゴ(t,t)xβf(t,t十1)×23`(t,毛 十・2)ユ ∩Cε(ρ(t))

＼
.
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whereα(ρ(t))≡ ・{9∈XβxX`xX引 ・%・歪(の ≧%`(")forany・"∈

X言 ×Xf×X戸}.

Sinceβf(t,τ),τ=t,t+1,t+2isshoWhtobelowersemicontinu・

ousinLemma3.1,itremainミtQProvethatthecorresかondenceC`

iscontinuouson`thepriceP,whi・chisconvexandcolnpact.

Theuppersemicontinuityof ,σfollowsfromtheassumptions

(b.1)and(c)(Lemma3,2).FortheloWersemicontinuity,圭tsu伍ces

toshowthattheexistenceoflg∈ αandtheconvergenceof{ρ ソ}

toρimplythatthereexistsasequence{～}convergingtozsuch

thatzり ∈ σ(ρ り.Now,thereexistsg∈X∫ ×Xゴ ×X」suchthat%1(2)

≧%`(のand{ρ レ}→ ガimply`that%f(gレ)≧%ゴ(2)forlargeり.There・

fore,'g∈ σ(ρ り)forlargeレ,Letg'beanarbitrarypointofCゴ.

Define.『

zり 瓢tり .z,十(1-tり)9

wherelり ∈[0,1] 、isa.maximalrealnumbersothatgレ ∈ αo
Claimthatgり →g,.Fromthede丘nitionofgり,thisistrueifand

onlyif{'り}→1.Supposenot.Then,・thereexists}asubsequence{'レ'}

of{'ン},convergingto"<1,SupPose'

9り'∈ σ(ρ り')→ ・2asρy'→ ♪.

Butbythecontinuity(b.1)ofexpectationandtheconvexity(c)

ofpreferencerelation,2∈ σ(ρ),whichleadstothe「desired¢ontra-

diction.

Finally,thecompactnessfollowsfromtheuppersemicontinuity

asthecorrespondence『isnonemptyahdbounded(Lelnma3.1).

(q.e.d1)

Le血ma3,4

Thecorrespondence1)'歪:P→Xξ ×X'×Xまdoesnothaveatem・

poraryequilibriu皿wlth.pricevectorattheboundaryoftheprice

space.Namely,'considerasequence{が}in.Pltendingtosome
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1ノ ∈.bdryPandlth・eco;respondi「ngsequenceof〔 が ゐ(t,t),

∬晒(t,t+1),が ゐ(t,t+2)〕 ∈…1ア(ρ(t)).Then,foreveryづ ∈P,

カ κ緬(t,t)→oO.

(Proof)Supposenσt,thenthereexistsasequenceofが ∈Ptending

S6mψ'∈bd・yP・nd・
.・・rre6P・ndi・gseq…ce・f〔 ・`々(t・.t)・ ・晒

(t,t+1),κ 晒(t,t+2)〕 ∈1)`(が).Andonecanalsofind万 ∈Psuch

thatthevalueof万 κ酌(t,t)isboundedabσvε.Butit、iseasilyshown

that,in・suchacase,thesequence`{(κ 晒(t,t),κ 請(t,t十1),κ 齢(t,t+2)}

isitselfbounded。Theasymptoticconeoftheabovesequehcere-

duces.tσtheorigin.Withoutlossofgenerality,assumethatthese-

quenceinquestionconvergesto(がo(t,t),がo(f,t十1),κ まo(t,t十2)).Bythe

cQntinuityof1)ゴ,thisimplies'

(がo(t,t),がo(t,t+1),がo(t,t十2))∈1ア(1ゲ),

1eadingtoacontradictiontotheassumption(c).andLemma$3,

sinceグ ∈bdryP.(q.e.d.)・

4,Firms

Thepresenceofuncertaintyposesafundamentalquestionon 蒐
thebehaviorof且rm;onwhatbasisdoesa丘rmselectitsproduction

PlanPPro飢maximi宕ationanswersthis童nnons亡ochasticenviron7

ment$,butunderuncertaintyitisnolongeτameaningfulcr量terion

offirmlsbehaviorsincepro飢sdodependonanunknownstateof

natureoffuturedatesaswellasotherfactorscQmmontothecer-

taintybase.Especially,inatemporary6qu量libriumtheory,themat-

tersareevenworsebecausenotonlythechoiCeofproduction

planbutalsothedecisionsoninvbstnlentanditsfinanceshouldbe

(7)、'

madeat'thesametime.Now,ane宙theoryof且rmisurgently

(7)Mqdigli・ ρ1・ndMill・ ・(1958,P・152)・1・e・dyp・i・t・d・ ・ttheambig・ity

concerni夏gwiththeobjectiveoffirmunderuncertainty.Grandmont

(1977)suggestedtheparticulardifficultiesassociatedWithatempQraryし
equilibriummodelofproduction.
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searched・forwhichdescribestheldecisionm題kingprocessof負rm

TheremaybebetterwaysoforganizingProductionactiv量ties

throughthestockmarket.Throughoutthisstudy,a丘rmisconsid-

eredas.aneconolnicinstit亡tewhichhasalongeroperationspan

thanlifeofeachconsumerandwhichisownedbyconsumersthr6ugh

thestockmarket.Thishypothesisenablesustotreatexplcitly

severalinterestingproblemsaboutfirm:thefixedcapitalstockas

productionfacilities,thestockanditsHoatation,andthedecision

ma輩inganlongshareholdersofdiffere寧tagesandwithvariousfore・

casts(togetherwiththeas6umptionofthreeperiodIife).Thisalso

makesclearcontrasttoothertemporaryequ玉libriummodelswith

pfoduction(seeTable4.1),althoughmostofstudiessofardone

focusonpureexchangecaseandかroductionmodelisminorin・the

Helds.Allofmodelslistedinthetableassumethatbothconsumers

and丘rms　 」6njoythesamelength6flifeanddoconcernabout

ProductionModels

Table4.1

in .TemporaryEqu叫briumTheory

σ,ル 伽 珈 知'ゴo〃 げ6ゆ60'64漉z吻

Stigum(1969a,b,1972)Managernperiods

Radner'(1972)

Sollderman亘(1974)

Chetty&Dasgupta(1978)

Manager2periods

Man昂ger2periods

Manager 、Tperiods

、

δ,1瞼 κ吻 ∫9観o%o!〃7α7ん6'"α1%6

Drさze(1974b)'Manager

DouglasGale(1976)Manager

Gevers(1974)層Manager

¢・a・dゆ 室.&L…q・ ♀(1974>M…g・ ・

Hart(1976)Manager

2Periods

2Periods

2periods

2Periods

2periods

Utilitybfdividends,1in・

vestme且tanddebt/asset

structure

Uti11tyofpro且t

Utilityofmarketvalue

Utilityofsequenceof

aCCUInulatedpro丘ts

Perceivedmarketvalue

Calculted血arketvalue
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circulatingcapi‡al,ifany.・ .聖

Supゆosesilnplythat負rmsoperateforever.Consider負r㎜ ブ。It

isassumedthatittakesforthe行rmoneperiodtocbmpletethe

productionprqcessandthereexists・uncertaintyin‡heprocess.In

productionthe且rmusesthe丘xedcapitalandflowofvariablein・

puts(includinglabor),Thecapitalstock.κ ゴ(t)ofthe且rmisgivenby

thehistoryof .pastinvestments∠ π ゴ(τ),τ=0,1,_,(t-1),madeby

it.Sinceitisassumedthatthereisnodepreciationofcapitalstock,

thefixedcapitalavailablefortheproductioninperiodtissimply
'

givenbythesumofpast.investmentsuptoperiod(t-1):

t・-1

(4.1)彫(t)=幻(t-1)十 ∠Kノ(t-1)=Σ ∠κ ゴ(τ),・
τ=0轟

where4κ'(0)・isgivep.

ThecapitalstockKゴ(t)definedasabovedeter・minesthes6tof

feasiblecombinations(死 ゴ(t),夕'(t十1))of丑owsofvariableinputs

andoutputs,whichiscalledthe.productionpossibilitysetandwritten

Yゴ(κ ゴ(t))emphasiZingthedependenceonthecapitalexplicitly,ム
Theflowinputvectorタ ゴ(t)∈R+,purchasedandputinto.pro・

ム
ductiQninperiodt,yieldsavectorタ ノ(t十1)∈R+ofoutputsinthe

subsequentperiod(t十1).Therelationbetweeninput死 ゴ(t)and

outputタ ゴ(t十1)isdescribed 、bytheproductionpossibility'setyゴ 〈1【ゴ

(t))whichissu句ecttothefixedcapitalstockK'(t):

　ゐ
(死ノ(t),タ ゴ(t十1))∈yノ(Kノ(t))⊂R+.

ロ

ThefolloWin含assunlptionsaremadeontheproductionpossibi正ityset ,

(8)

}7ゴ(t)=}7'(κ ゴ(t))

(8)NoticethatthisprodcutionpQssibilitysetisdifferentfromthatof

Arrow-Debreu-Mckenzieintwoaspects:(1)fixedcapital忌tockand(2)

timestructur6whichinvolvesuncertainty,

「
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(d.1)

(d.2)

Theやroductionpossibilityset】 〃(Kノ(t))is .coねtinuouswith

respectto,thecapitalstock照(t).Forgivenlevelofcapital

stock,y7(t)isconvexandclosgd.

Thelaborinputisnecessaryforallproductionprocps串es;i.Q.,コ
2グL(t)>Oforallブandt..』

T虹ec・ntin・ity(d・1)i・g・i・gt・b・u・edi・th・p・g6f・fL・mm・

4.2.(d.2)guaranteespositivevalueofconsulner'sendowmentand

implies、

rノ(t)∩{ξ 「∈R2列 ξ ≦0}={0}.

Tofinancetheinve呂tmenゼ4Kゴ(t)onthe負xedcapitalstockand

thepurchase死 ノ(t)ofHowinputs,twomethodsareavailab.letothe

hrmOneisthepublicoffering%ブ(t)ofnewsharesatthe .going

marketpr圭ceσ ノ(t)ofitsshareandtheothertheborrowingfrom

themonetaryauthorityItisassumedthatallthelloanisone-P〔 ミriod-

loanandthatoneunitofloanisworthノ ノ(t)dollarsandshouldbe

repaidonedollarastheprincipalplustheinterestinthefollowing

period.Tha㌻iS,if五rm/borrowsFφ ノ(t)unitsofloallwhich、isworth

ofノ ノ(t)6'(t)dollarsinper圭o(聾t,itmustreturn∂'(t)dollarsinperiod

(t十1).Then,thebudgetcQnstraintof丘rmブis
、

⑨

(4.2)ガ(t){∠ 玖t)擁(牟)}く σ'(t)κ ノ(t)+〆 ゴ(t)∂ ノ(t)・

(9>Ifitassumedthattheinvestmentisfinancedthroughthefloatation

meanwhiletheinputpurchasebytheloan,thβb⑳getconstraint(4.2)

isreplacedwithapairof童nequalities:

β(t)∠1【'(亡)≦ 二σノ(t)%'(t),一

云(t)劣'(t)≦ 二7'(t)わ ゴ(t)。

Onewh6iSfalniliarWiththefamousModigliani-Miller(1958)proposi・

tion(especiallyPropositionIII,p.289),mightclaimsuchaninstitαtion

issuperficia1,butitisnot .thecaseherebecausethey'presumethat

a1馨(both .currentandpotential)shareholdersagree'eachotherwith

τespectto亡hedistributionofexpectedreturn.Thisistfueintheir

瓶 ・d・1・i・cethey・ ・sum・ 赴h・tfl・m・ca・b・di・id・di・t・"・q・i・al・nt
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Itisalsoassumed:

.6ヱ

(e,1)

(e.2)

Theobjectiveof孟rm童stomaximizetheexpected'return

o尊ashare(=expecteddividendpaym
.entpershare)plus

⑩
expectedpriceofnextperiod.

Allpr面t,de且nedastherevenueofsalesaftertherさdem・

ptionofborrowing,isdistributedamongshareholder6as

divlden¢ 』paymehtsし .・

Theassumption(e.1)reHectsonecharacteristicofthestockmarket

economythatshareholdersonlyconcernaboutthereturnonshare・

holdingah4thatsgmeofthemlivelfortwomoreperiodswhile

someforjustanotherpβriod(thoughthefirmitselfoperatesfgr・

ever).Undertheassumptio籍(e.2)ofprofitdistributionwhichisa

naturalconsequehceof(e,1),the負rmdoesnotretainany .pro負t

andthedivi尋endpershareisgivenby-

6

(・・3)・ ・(・)一 ρ(t)夕1讐1一 δ'(t-1)

Σ%'(τ)

τ=0

}whereπ ノ(0)isgiven.

Then,thebudgetcorrespondenceof.且rml'sdecisionmakingbn

inputpurchase,incre血entoffixedcapitalstockandtheir且nanCing

(callavectorofth6mapolicy)isgivenby,、

ハロ
(4.4)召1:P→1～2ゐ+2

re加r11".classessuchthattheretumonsharesissuedbyanyfirmin

anygivenclassisproportionalto(an"he亘 ρeperfectly.correlatedwith)

theretμrnonsharesissuedbya窺yother
.firmin・the、sameclass

〔Modigliani-Miller(1958,か.266)〕.Thoughtheydoubttheusefulnessof

ce・t・i・ty・q・i・ ・1・籠t・pP・Qach…n・h・ ・d(P・262>・thi・ass経 皿pti・n

makesthemoneofthiscategory.

⑬Malinva"d(1♀72),forex歌1nple,g1vesalustificationforthisoble6モive

offirminaIargeeconomymodelwithuncerta呈 轟ty,
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definesas

ハ
13ノ(ρ(t))={ρ ノ(t)≡ (死ノ(t),4、 蔭(t),%ゴ(t),6ゴ(t))1(4.2)holds}

バリ
ThesetjBノ(p(t))iscaIledthesetoffeasibIepoliciesofthefirmj.

Thelimitofcomlhoditysuppliesimposestheupperboundonthe

set君 ゴandtheassumptionthatdeccumulationisprohibitedimplies'

theloweτbound.Write

(4.5) .Bゴ(ρ(t))

み
={ρ ゴ(t)=(牙 ゴ(t),∠11(ノ(t),%'(t),∂'(t))∈ 琴Bゴ(1)(t))1

死ゴ(t)十 ∠π【ノ(t)≦ Σ タゴ(t),%'(t)andゲ(t)⊇ ≧0}.

ブ∈1

Then,Bて ρ(t))isbohndedbelowby(o,_,o)andalsoabove.

Lemma4.1"』'

Undgr .theasumption(d,1),thecorresやondenceoffeasibleへ
policies(4.5)iscontinuousforρ(t)∈intP.

(Proof)Inordertosimplifythenonation,timesubs¢riptsaredfop-

ped.First,letmeshowtheuppersenlicontinuity.Consideraprice

sequence{ρ り}
・-1,2,...1・ ・Panda・ ・「「espondin琴sequence

{ρ1'}。-1
,2,… ・fp・li・iessu・hth・tρ ゴリー(死'ぞ・4K'レ ・・ゴレ・・め ∈Bて ρ')牽 ・r

anyり.Suppose{ 、ρ り}convergestoヵo∈intP.Then,thereextsts

ρ・oとB'(ρo)・u・hth・tthec…e・p・ndi・g・eq・ ・nce{ρ ・り}¢ ・nv・ ・ges

toρ ゴo.Hence,(4.5)isuppersemicontinuous.

Next,toshowthelowersemicontinuity,・supposeasequence

{P7}、-1、2
,_c・ ・v・ ・gest・ ρo∈i・tP・ndρ'o∈Bゆo)・C…id・ ・

…rre・p・ndi・g・e儀 ・・rce{ρ'レ}。
-1,2,_…h・th・t .ρ'り ∈Bぞ(Pり)

foral1レ.Inorderto`showthattheIimit'ofthissequenceisρ ノ02

t・k・a・ub・eq・ ・nce{ρ ゴリ'},・
-1,2,_・fth…igi・ ・1・eque・ce{〆}

l

suchthat

づ"(死 ノレ'+∠ κ ノツ')=σ ノ㌦ ゴレ'+7ゴ%ゴ レ'..・

Th・n,1th・p・i・wi・ec・nverg・nceimpli・Sth…bS・qh・nce converges

,
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toρ ノ"as{〆}convergestoρo.Hence(4,5)isIowersemicontinuous.

(q.e.d.)

Followingtheoblective(e.1)tomaximizeth年expectedretUrn

ゴφゴ(t十1)≡expectation渉[4ゴ(t+1)+σ ゴ(t十1)]pershare,丘rmjOhooses み
apolicyρ ノ(t)≡(死 ノ(t),∠ ・κタ(t),%ノ(t),∂ ノ(t))fromthesetBノ(t)

offeasiblepolicies.Here,uncertaintyshouldbetakenintoaccgunt

ofatthesceneofdecisiononpolicy,sincetheproductionprocess

involvesriskandsincethe、currentinvestmentwillnotbeineffect

for'productionuntilnextperiod.Whenthedecisionismadebased

on ,forecastsof「futurestateoftheworld,itbeco卑esimportant

whoseexpectationisadoptedasthe五rm,sforecastbecausethere

aremanyshareholder呂andallof・themhaved孟fferentexpectations・

Onewaytogetaroundthedi伍cultyofgroupdecisionmaking

amongshareholdersistoassunユeamanagerineach負rln,whichI

employhere.Someconsequencesofthe"manager"assumptionwill

bediscussedattheendofthissection,ElsewhereIhaveproposed

more'``democratic"rμIe,whichatthesametimesatisfies .properties

desiredbyArrow(1951)[Kodaira(1979)].Therulecalledthe"mini・

maxruleofgroupdecisionmaking"isdemocraticinthesense

thatthechosenpolicyreHectsalltheopinionsalnongshareholders.

Sinceitiscontinuous,wecanemploytheminimaxruleheナewithout

makinganyessentialchapgeintheresultaswellasintheproof.

AmanagerisasSumedtobeasolさdecisionInakerinhis且rm

persuingtheobjective(e.1).Heisalso'assumedtohaveasubjective

expectationde丘nedas(3.5)w童thpropert孟es`(b.1)一(b.3) .anda

continuous,convexandstrictlymonotOnepreferenceovertheexpected

return. 音、
Giventhefixedcapital、Kノ(t)(hence,theproductionpossibilit夕

set】rゴ(Kゴ(t)) 、),themallagerchoosesthe・productionplan(死 ノ(t),

タゴ(t+1))fromthe『etyゴ(t)∈R2L。 今lthoughthere'isuncertainty.

intheproductionprocess,themaximizationoftheexpectedreturn

● .
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onshareisepuivalenttothe.田ax圭mizationofexpectedvaiueof

,out加t,becausea丘rmcannotchapgeitsplan,theoutstタnding

numberofsharesandtheborrowingamountoncetheproduction

starts、Forgivenfihanceplan,theproduct宝oncorrespQndenceis

(4.6)ノ1ゴ:PxR・L→}η,⊂R2L

de丘nedas

/1'(ρ(t),Kノ(t))、={(考 ノ(t),タ ノ(t十1))∈yゴ(Xゴ(t))1

ρノ(t)一(髪 ゴ(t),∠ 耳 ゴ(t),%ノ(t)・ ゐ'(t))

∈β ノ(t),ゴ5(t-十1)タ ノ¢ 十1)≧'づ(t十1)、

夕」,(t十1)£orany(1瑳 ダ(t),タ ゴ,(t十1))

∈Y'(Kゴ(t))an¢ ρゴ・(t)…(葦 ノ1(七),4Kあ(t)1

%ノ(t),が(t))∈Bノ(t)},

whereφ(t+1)istheexpectedpricebythemanager.

1」emma4.2

Theproductioncorrespondence(4,6)is・uppersemicontinuous

andcompactvalued.馳

(P…f)C・n・id・ ・a・eq・ ・nce{(死'レ(t)・ 夕"(t+1))}。 耳1
,2_i・ 亡h・p・ ・'

duction.set}τ ノ(Kゴ(t))convergingto(死 ゴo,タゴo)∈}η.Then,bythe

definitionof.4ノ,forany(死 グ〈t),タ ゴ'(t+1))∈yゴ(t) .
　
コ コ く

ノガ(t十1)タ ノレ(t十.1)≧ ≧.ゴメヲ(t十1)5ア ゴ,(t十1).

、Thepo藍ntwiseconvergenceof{(妙 ウ タノレ)}to(死 ゴo,タ ゴo)implies

4メヲ(t十1)5フ 」0⊇≡≧ ゴガ(t→ ト1)夕',(t十1).

Hence,thecorrespondence.4∫:P×RL→ γノiscompactvaluedsince

theset/1ゴ(ρ,κ ノ)isaclosedsubsetofcompactset】rゴ.

N・xt・ ・…ider』a・eq…ce{(5"・ κ'ツ)}
。』1,2,_i・P・RLand・

・・rre・p・ ・dihg・eq・ ・nce・{(斌 夕'ツ)}
。-1,2,..s・ ・hth・t

(1死ノレ,タゴソ)∈i/1〆(5り,、 κゴリ)foranyレ,

vてith{(15り.Kjり}・and{(莞 ノリ,タノリ)}conver墓ingtq(ガoK」o)and(薫 ノo,

夕'o)respectively。LettingP→oo..

づoタ ノo≧ ガoタ ノ'・

「
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Hence,〆1ゴ(ρ,Kノ)hasaclosedgraphsince(ρ,Kゴ,勉 タノ)1iesinthe

graphof}弓.Astheproductionsetiscompact,・thecorrespondence

/4ノ:P×RL→y'iSupPersemicontinuous。(q.e.d.)

、Now,letInede且nethedecisioncorrespbndenceof負rmwith

manager.Th畔managerof且rmゴmanipulates,basedonhisforecast,

theexpectedreturnノ φノ(ρゴ;ψゴ)ona 、shareinnextperiodforeach

P・t・nti・1・h・ 量・g・fp・li・yρ ・(t)≡ ≡(髭 ゴ(t),4K・(t),・'(t),∂'(t))・f

'i
nさ)utpurchase,investmenton避xedcapita正and且nanceplans.

(4.7)ノ φノ(ρゴ(t);ψ ゴ(p(t))≡ 〆」ゴ6十1)十 げρゴ(t→-1)

First,definethemanager'sexpeCteddividendpershareof

'五rmブwhen重hepolicy〆 ≡(死 ゴ
,∠fκ,多zノ,6ノ)∈Bゴischosen:

(4.8)ノ4ゴ:'Bノ(ρ)二 ÷R・ ・,

givenby

〃(ρ ゴ;ψゴ)=

whereG死'(t),

ρゴ=

ノ1ヲ(t一ト1)ゴ5ア ノ(t十1)一

t-1

〆¢ゴ(t)十 Σlgzゴ(τ)

τ=0

ノタノ(t十1))∈}ワ(κ ノ(t)十 ∠」『(t))

(拶 ゴ(t)ゴ ∠Kゴ(t),ゴ πゴ(t),ゴ δ'(t))∈Bゴ(♪(t)).

ノわ'(t) ψ'(4,1ヲ(t十1)【

、

ρ(t))

Lemma4.3

Theρorrespondence(4,,8)・ofexpecteddividendiscontinuous

undertheassumptions(b.1),(b.2)and(d.1).

(Proof)By(b.1)andLemma4.1,bothρ ゴ(ヵ)andBゴ(ρ)arecontlnuous

withrespecttoρ.(b.2).andthede伽i牟ionofBゴ(ρ)implythatthey
ナ

・・e
、c・mpact・t…Henceth・pr・P・ ・iti・ ・f・ll・w・ ・(q・e・d・)

Nex亡,us孟ng(4.8)噛de倉nethe田anager'sexpectedreturnρer

sharewhenthepolicyρ ブ、isselected.

(4、9)ゴ φゴ=8ノ(ρ)-4R 、

asgivenby'
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ゴφゴ(ρゴ:ψゴ(ρ))=ゴ4(ρ ノ;ψノ(ρ))十 ゴσゴ(t十1).

Lemma4.4

Undertheassumptions(b.1),(b.2)and(d.1)theexpected

retUrn(4.9)iSCOntinUOus.、

(Proof)ItfollowsfromLemma4.2and(b.1).(q,e.d・)

Last,deβnethern .anager'sactioncorrespondenceasthe丘rm's

de¢isionmakingProcess.

(4.10)1)ゴ:P→Bゴ

91venas

1)ノ(ρ(の) .={ρ ノ…≡(死 ゴ,∠ κ ゴ,%ゴ,が)∈ βゴ(ρ)lforanyρ ゴ,

∈Bゴ(ρ),ブ φゴ(ρゴ;ψ1(ρ))≧ ノφゴ(ρゴ';ψノ(ρ))}.

Theorem4.5

u・derth・ .assumpti・ ρ(b.1),(b.2)・nd(d.1),th・deci・i・ …r-

respondence(4・10)iscontinuous!

(Proof)Sinceゴ φ'(ρノ;ψ ノ(ρ))iscontinuous(Lemma4.4)andthe

budgetsetBゴiscompact,themaximalexists.Thecontinuity「of

(4.10)followsimmediately.(q.e,d.).、

Note:Ifthe.managermaximizestheexpectedutilityofreturn'per

shareratherthantheexpectedfeturnitself、thedecisionmakin窪

correspondence、(4,10)isreplacedwith: 、・ 「

・≧、

1)ノ(ρ(の) ={ρ ゴ ≡≡(牙 ノ,'∠L『',P〆,6ゴ)∈Bゴ(P)【foranyρ 」'

∈Bゴ(カ),%ゴ(ゴ φ∫(ρゴ;ψノ(ρ))≧%ノ(ノ φゴ(ρゴ';ψ5(ρ))}.

Inthiscase,too,thecontinuityofthedecisioncorrespondenceeasily

followsfromLemma3.2.

Finally,letmedefine .theaggregatebehavioroffirms.

(4.11)F:P→R乙+ノ ナ2

with
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yα)=〔 Σ{タ ノ(t)一 死ノ(t)一 ∠」『(毛)}%(t),0,Σ ∂ノ(t)〕.

ブ∈ ノ'ブ ∈1

whereρ ゴ(t)≡ 〔死ゴ(t),∠Kノ(t)π ゴ(t),が(t)〕 ∈1ア(ρ(t))

%(t)≡ ≡ 〔π1(t),...π ∫(t)〕

1、emma4.6

Themapping(4.11)offirms'1aggregatebehavioriscompactコ
valuedanduppersemicontinuouSundertheassumptions(b.1)

一 』(b .3)and(d,1),

(Proof)Theproposition『followsfromLemm議ta4.1-4.4andTheorem

4.5.(q.6.d.)'

Beforeclosingthissectio氏somediscussionisinorderonthe

consequenceofthe"manager"assupmtion.Here,theobjectiveof

・mapager/isregardedasthedefinition(4 .10)andthatofconsumer

づas(3.7).Sinceshareholders'opinionsonthemanager'sworkare

onlyreflectedintheshareprice(1ノ(t),positiveshareholding(s∫(t-1,

t-1)+5∫(t-1,t)>Oand/ors歪(t,t)>0)atanequilibrium'im・

pliesshareholder's"approval"onthemanager'schoiceamongp61icies,

inthesensethatshareholderゴ ∈ 乃(t)≡{ゼ ∈1(t-1)ls'(t-1,

t-1)+sf(t-1,t)>0}U{ぢ ∈1(t)ls歪(t,t)>0}doesnotoppose

themanagerstrong6noughtoselloutholdingsharesoffirmブ,

thoughhemaynotagreewiththemanagercompletely,Otherwise

hissaleofsharesIeadstothedecHneofsharepriceσ プwhichin

turnlowerstheexpected(亘tilityof)returnofthemanager,hence

suchapolicycannotbeanequilibriumchoiceofpolicy.Butitshould

benotedthatthis``quasi"-unanimoUssupPorttothe血anager's

decisionamongshareholdersdoesnotnecessarilyimplythee伍ciency

in・the丑rm,becauseeverythingdiscussedhereisintermsoflexpec-

tationsandthereisnoguaranteef6主forecaststoberealized(in

otherwordsconsumerSforecastcorrectiy).、
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5.TheMonetaryA廿thority

Thereexistsamonetaryauthorityofwhichtaskistosmooth

outeρonomicactivitiesofconsumersand且rmsbycentralizingthe

Howof"money"ormorepreciselypurchasingpower。'Themonetary

authorityfurnishesfundsto且rmswhichenablethemtopurchse

且xedcapitaland/ornowinputs.Allloans .areassumedtomature

nextperiodandtobemadeaccordingtotherulethatfor6ach〆(t)

'dQllartobe 、Ient
,onedollarisrepaidip'period(t十1).'Namely,.

theborrowingrateofinterstis[1-〆(t)]/〆(t),TomaketheIellding

fund,themonetaryauthority'sellsoneperiodbondstoconsumers.

Abondissoldatthepriceof〆(t)dollarsandpaidonedollarback

atthematuredate(nextperiod),whi6hisguaranteedbytheau-

thority.Itisassumedthat;

o

(f) Themonetaryauthoritysetsthesellingpriceofbond〆(t)

andtheborrowingrat60finterest[1-〆(t)]/〆(t)(i.e.〆(t))

soastoclearthemonetarymarket,

Σ が(t-1,t)十 Σ が(t,t)一 Σ が(t)=0.

1(t-1)1(t)ノ'

(See-「Figure5.1)Ingeneral

7ぎ(t)→=7ノ(t).

Thedifferencel〆(t)-7ゴ(t)【ispartially'expla1nedastheinsur・

anceprenliu加oftheloanto丑rmsandguaranteestheredemption

ofb6ndssincesomeof負rmsmightgobalnkruptandbeunableto

repaytheloanwiththeinterests,Itisassumedthatth・emonetary

authoritydoesnotconsumeanycommo〈litiesands6rvices。

Moreover,theadthorityusesthepair(〆(t),〆(t))ofpricesas

policyマariablestocontro1・theeconomicactivitiesthroughthe

moneysupply.Themechanismofinterestrate℃ontrolisfollowing.

Inperiodt,theauthoritysellsbondstoamountto

Σ め」(t-1,t)十 Σ δf(t,t)(≡ ≡∂(t)

ゴ∈ ノ(t-1)歪 ∈ ∫(t)

forthesimplicity)

attheprice〆(t)andmakestheIoantofirmswhichamountsto
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Σ6乙(t-1・t) 、+ΣbZ(t・t)碓
一1)∫(o

b(t)「am・ ・nt

Figure5.1

Σ が(t)

ブ∈1

atthepriceof〆(t).Bytheassumption.(f),

ゐ(t)=Σ うゴ(t).

ブ∈ノ

Th・ ・ef・・e,th・ 出 …t・ ・yauth・ ・i聖y・ ・llect・'〆(t)δ(t)・f"m…y"

from'consumersandlends〆(t)・ ウ(t)of"money"to負rms.Inthe

following.period6(t)ofmoneyisrepaidby丘rmsand.itwillbe

⑳
channelledtoconsumerstoredeemthebondsheldbythe項.

(・・1)・hr-・ ・pPly{手}・f〆(・){三}〆(・)・(th二1鼎ce)

InSection9・anothe「methodol ・P61icy,c「editギationingis

explainρd・

6.TheExistenceofTempgraryEquilibri㎜

・
.A・itha・ .bee・d童 ・c・ssed量 ・theab・ve・thecon・ume「beh・vesso

GのThi・ 甲 ・yb…m・d・ ・th・ ・zer・1re・e・vea・ ・h・ ・ed・m・ ・i・・p・i…f

time.
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astomaximizehisexpect←dutilityoverhisIifetimesubjectto虹is

わudgetsetbasedonhissubjectiveexpectation,挫}ean寅hilethefir∬1

0peratessoastomaximizeitsexpectedreturnonsharesublectto

itspr6ductionpossil)ilityset.Beforestartingthederivatibnsofthe

existenceproof,1etmeclarifythenotations.Taも166.1summ6rizes

thenotationsdefinedinthepreviouslsections.

Underassumption(b.3),marketclear1ngconditionsare:

a>thecommoditymarket.
.一

(6,1)翫 ・(t-2,t)+Σ 死・(t-1,t)+Σ 死・「(t,t)

ゼ∈1(t-2)`∈1(t-1).づ ∈,1(t)

一 Σ{タ ゴ(t)一 π・(t)-4Kゴ(t)}一(0
,_,0)'

,ブ∈!

b)thestockmarket

(6.2)Σsゴ(t-1,t)十 Σs∫(t,t)一 Σ{sδ(t-2,t-2)

¢∈ ∫(t-1)ぽ ∈ ∫(t)ゴ ∈1(t-2)

千s`(t-2,t-1)}一%(t)=(0,...,0),

or

t

(6.3)Σ{3ゴ(t-1,t-1)+s'(t二1,t)}十 Σs`(t,t)=Σ η(τ),

ゴ∈1(t「1)ゴ ∈1(t)τ=O

d・ ・ …h・a・ ・umpti・n・fimb・ssibility・fd・ ρr・a§i・g・h・ ・es・nce

issued.

(6.4)Σ{s歪(t-2}t-2)+s∫(t-2,t-1)}十 Σユs`(t-1,t-1)

∫∈1(t-2) 、 ∫∈1(t-1)

t-1

二 Σ π(τ).

τ=O

c).thebondmarkeちwhichisaiwaysclearedbytheassumption(f).

(6.5)Σ が(t-1,t)+Σ 】が(tジt)一 Σ δ・(t)-0.

ゼ∈1(t-1)∫ ∈1(t)ブ ∈ノ
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Table'6.』1

Consumerゴofgenera亡 量onαinper量odβ,一

廼(α,β)∈RLthedemandvectorforcommodities 、
s診(α,β)∈R∫thedemandvector`forstocks

δ乞・(α,β)∈ 、Rthedemandforbond

が(α,
.β)≡ 〔猶(α ・β),s歪(α,β),が(α,β),0〕 ∈RL+∫+2

Firmブin・periodt,・'

(考ゴ(t-1),タ ゴ(t))∈P(忽(t-1))therelationbetweentheHow

inputofperiodt-1andtheoutputofpe-

riodtsubjecttotheproductionpossibihty・

set

4憩'(t)∈RLtheinvestmenちonfixedcapital

ガ(t)∈Rthenumberofnewlyissuedshares

δゴ(t)∈Rthenumberofloansfromthemonetary'

authority'

Firmsinperiodt,・

%(t)「 コ 〔%1(t),...,%ノ(t)〕

ン(t)≡ 〔Σ{タ ゴ(t)一 死ノ(t)一 」 κ ノ(t)},π(t).,0・ Σ が(t)〕.∈RL+∫+2

ブ∈ノ ブ∈1

Prices,

ガ(t)∈RLthecommoditypricevector

q(t)∈R∫thesharepricevector

〆(t)∈Rth6sellingpriceofbond

〆(t)∈Rthelendingpriceofloan

ノ)(t)主 ゆ(t),σ(t),〆(t),〆(t)〕 ∈RL+∫+2
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Eventhougheachf丘misassume6nottoretainitsp』rofit

(assumpti・ ・(・ ・2)),th・W・1・a・'1・wd・es・ ・th・1df・ ・ ρq・・ti・n3(6ユ)1

to(6,5),sincethemonetaryauthoritymaychange.the"money"

supPlybycontrollinglthepair(〆(t),〆(t)).Ofcourse,ifthe

retainedmoneyinthemonetaryauthority.istakenintoaccgunt,

theWalras'lawholds.

Anarray〔(・`(t-2・t))ゴ(t -2)μ(t-1・ り)ぎ(t-i)
,(・`(t,'t))ゴ(t),.

({タ ゴ(t)一 死'(t)一 ∠K'(t)}・ ・'(t)・ ゐ'(t))ブ 〕 『iscalled・ 加 ゴδ1・

α〃ocα ～騒o%勿 ¢oo〃z鯛04露 ごy〃2α7々 θ渉if

(1)

(ii)

(iii)

(iv)

猶(τ,t)死 ゴ(τ,t)satisfie念thebudgetconstfaints(3.1)一(3.3)

or(3」1*)』 一(3.3*)forgivenportfoliovectorss歪(τ,t)and ・
∂ゴ(τ,、t),τ=t-2,t-1,:t.

(πノ(t-1),タ ゴ(t)).∈P(κ(t))foragivenflowinputvector

πゴ(t-1). ..,.

牙ゴ(t)and∠ 乃(t)satisfythebudgetconstraint(4.2);

♪(t)(41ρ(t)+π ゴ(t))・ ≦4(t)%ゴ(t)+7ゴ(t)ゐ 《t)forgiven

πノ(t)andδ'(t).

thecommod量tymarketiscleared,thatis(6.1)holds.

Andanarrayiscalled

(i*)

(ii)

・(iii*』)

(iv)

(v)

α ノ「βαs♂61θ 」り7097α 〃2if'

〔が(τ,t),sゴ(τ,t),が(τ,t)〕satisfiesthebudgetconstraints

(3ド1)一(3.3)or(3.1*)一(3.3*),

asbefore.髄 『

ρゴ(t>≡(死 ノ(t),』 κ ゴ(t),%ゴ(t),わ ゴ(t))∈ ・8ノ(t)・

asbefore,.

⑫

thestocklIharketisalsocleared,i.e、,(6.2)or(6.3)holds.

A'ε 鋭 ρ07α7ッ 四%ゴ 妨7ゴ π勉fo士thiseconomyis.definedasafea・
　

・ibl・p・ ・gr・mwithth・ ・upP・ ・tihgp・ice`sy・tem〔(κ`(t-2・t))∫(t -2)・

㈱Theassumption(f)tellsthatthabondmarketiSa1母vayscleared.
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α ∫(t一 い))ゼ(t-1)・ 』(・'(t・t))ぎ(t),({夕'(t)・ 一 莞'(t)一 ∠κ1(t)}・ ・'(t)・

δ∫(t))ノ,ρ(t)〕suchthat. .

(i)牙 『(τ,t)∈1)ぎ(ρ(t)),τ=t-2,t-1,t・

(ii)(死1(t-1),タ ノ(t))∈}7ゴ(㌻ 一1)forgiven死 ゴ(t-1),

(iii)(牙 ノ(t),∠Kゴ(t),%ゴ(t),δ'(t))∈Dゴ(ρ(t)),

(iv).allmarketsarecleared,f.』e.,(6.1)and(6.2)hold. .

D・fi・ ・theexcess4・m・ ・d・ ・rrg・p・ ・d・ ・beu・der(b・3),

(6.5)2:P→R乙+∫

where・g(ρ)=(gl,.,.,gL+∫)withthefirst(乙 一1)・components

standing.fortheexcessdemandsofgoodS,theLthforthat
'

ofiabor,the五astノ 『componentsforthoseofsto・cks「given

by

9海=Σ 擁(t-2,t)十'Σ 死㌔(t-1,t)十 Σ π㌔(t,t)

づ∈1(t-2)ど ∈1(t-1)2∈1(t)
ヘ

ー Σ{夕'ん(t)一 死ゴ舟(t)-4Kj々(t)}
.

ブ∈ノ

for々=1,.∴ み

9ん=Σs謬 海一乙(卜1,t)十 Σs歪 ん一乙(t,t)一%ゐ 一L(t)

ゴe1(t-1)ゴ ∈ ∫(t)

一 .Σ{s`舟.L(t-2,t-2)十.s㌔ 一乙(t-2,t-1)}

ゴ∈1(t-2). 、'

for々=五+1,..りjL+ノ=

Itganbeeasi真yshownthattheexcesSdemandcorrespondence(6.5)

ispositivelyhomogeneousof『degreezerosincethedemand・corre・

spondenceishomogeneousdfdegreezero「f6rcommoditiesandshares

andofdegreeonefordemandofbond.AndtheWalraS'Iawdoes

holdifthemonetaryauthoritysets〆(t)and'7ゴ(t)sothatthereis

noretained``profit".

Lemma6.ユ 、

Supposethatassumptions(a.1),(b.1)一(b.3)・and(d.1)are
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satisfied.Then,theexcessdemandcorrespondence(6.5)isupper

semicontinuous,andcompactvaluedforthefirstL60mponents.

(Proof)Sinceaggregateexcessdemandismeaningfulunder(b.3),

itisimmediatefromLemmata3.1.and4,6.(q,e.d.)

●

Theorem6.2

Thereexistsatemporaryequilibriu函forthiseconomy、under

assumptions(a.1),(a.2),・(b.1) 、一(b.・3),(ρ),(d。1),(d。2),(e.1),

(e.2)and(f).

(Proof)TheonlydifficultyariSesfromthefactthatthespaceof

publicoffering(=newShares)isnotbpunded.However,thiscanbe

solvedbytakingtheratioofnewlyissuedsharestothetotal;

1'ノ 『

爾 ≦ …(…)≡1`(α ・t)≦ 衛)・ ・一・-1…

Σ π(τ).

τ=0

・ ≦ …(・)≡,π'(t)≦1

Σ πゴ(τ)

τ=O

t・9・th・ ・withthec・n・ideratig・th・tth・p・ ・d・ ・ti・ ・p・ssibility・et

ofnextperiodisbounded,'

Now,definethemodifiedexcessdemandcorrespondence

(6.5*)2:P→RL+ノ

givenby1.・ 、

21,..,,ゑLareassameasz1,...,gLof(6.5),

2、 一 Σ ・`㌦.。(t-1,t)+Σ ・`㌦ 一。(t,t)二 ・`矧 ・(t)

ゴ∈ ∫(t-1)ゴ ∈ 、r(t)

一 Σ{s`*々 _L(t-2,t-2)十sゴ*々_L(t-2,t-1)}

ゼ∈1(t-2)

forん=ム+1,_,五+Z'

,



,
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Clearlythemodifiedcorresp6ndencedefinedby(6.5りisanupPer

semicontinuousmapPingfromacompac㌻,convexsettoacompact,

convexset.ApplyingtheKakutani'sfixedpointth母orem,thereexists・

・fixedp・i・t〔(・`(t-2・t))づ(t -21・(・`(t-1・t))づ(t-1)・(・`(t・t))ゴ(t),

({タ ゴ(t)一 死ゴ(t)_∠Kゴ(t)},η ゴ(t),∂ ゴ(t))ゴ,ρ(t)〕,『 』which『satisfiesthe

conditions(i)一(iv)ofatemporaryequilibrium.(q.e.d.)

〔Tobecontinued〕
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