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1.lntroduction

ln theirrecentpaper, Khan-Peck [1989]proved a theorem

whichcouldbequiteusefulincheckingtheinteriorityoraproduc-

tionsetinaninfinitedimensionalcommodityspace. Thetheorem

saysthatinanorderedBanachspace,orderboundednessbelowof

supportingfunctionalsforaclosedconvexsetcontainingthenega-

tiveorthantimpliesthatthesethasanon-emptyinterior.Toillus-

tratetheusefulnessoftheresult,Khan-Peck[1989]alsostudieda

productionsetdiscussedinthefourthexampleofZame[1987].Ac-

cordingtotheirclaim,theproductionsethasanon-emptyinterior

bytheapplicationoftheirtheorem, Ifthis-iscorrect,thereisan

openprobleminZame[1987].FortheexampleofZame[1987]isused

toillustratetheusefulnessofhisequilibrium existencetheorem for

productioneconomieswhereproductionsetsmayhaveemptyinteri-

ors. Theclaim byKhan-Peck[1989]isimportantsinceitrequires

reexaminationoftheusefulnessofZame'sexistencetheorem.

Wemustpointout,however,thattheproductionsetdiscussed

*ⅠamgratefultoJohnH.BoydIIHorusefulcomments.
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byKhan-Peck[1989]issomewhatdifferentfrom Zame'S.Further-

more,itisimpossibletoapplytheKhan-Pecktheorem totheorlg1-

nalproductionset. ThuswemuststudyZame'sexampleitself.

Ourclaim iscontrarytothatorKhan-Peck:Zame'sproductionset

hasanemptyinterior! Inthenextsection,wewillprovidethe

proof.

2.Zame'sExamp一e

Khan-Peck[1989]studiedthefollowingproductionset.

Y- (y∈Rlry(T+1)<∑T嵩 y(t)γT-tforallT),

where O<γ<1.

Ofcourse,Pldenotesthesetofsummablesequences. Thisset

seemssomewhatdifferentfrom Zame'sorlglnalproduction set.

Here,WehavecorrectedsometyposinKhan-Peck[1989]. Fory∈

Bl, llyHdenotesitsPl-norm. Thetopologicaldual (Bl)*ofthe

spacellcanbeidentifiedwiththesetA ∞ofboundedsequences.

Forf∈ (Bl)*,冊 Hdenotesitsdualnorm.Forf∈(Rl)*andforC

⊂ Bl,leta(f,C)-sup(f(Ⅹ)Ⅹ∈CL IfPlisinterpretedasthecom-

modityspaceandRlasthepricespace,themeasurea(f,C)Couldbe

usefulinexpressingboundsformarglnalratesofsubstitution.

Khan-Peckthenclaim thefollowing.

Claim. Letf∈ R00,f>O, Hfll-1anda(f,Y)<-.Thenfl-1.
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Certainlythisimpliesthecondition(近)inTheorem 1inKhan-Peck

[1989].Butthecondition(i),-Ri⊂Y,isnotsatisfied.Indeed,

Wehavethat(-1,0,0,‥ )⊂Y.Therefore,Theorem lisnot

applicable.

Now,letusgobacktotheorlglnalexampleofZame.

Y- ly∈11‥∑tT=ly(t)γT-t≦oforallT≧1),
where O<γ<1.

Thenumberγisinterpretedasthedepreciationfactorforthesin-

glegood.Thustheproductionsetexpressesasimplestorageactivi-

tyofthesinglegoodwhichdepreciatesataconstantrate.

Ourmaingoalistoshowthatthenorm interiorortheproduc-

tionsetYisempty,whichiscontrarytotheassertionorKhan-Peck

[1989].

Supposethatthereisanorm interiorpointeofY.Then,there

ise>Osuchthatlly-elll<eimpliesy∈Y. Let6>Obesuch

thatO<6<E(1-γ)/4.Sincee∈11, thereisTosuchthatt≧

Toimpliese(t)>-6.LetAT(y)-∑tT=ly(t)γT-tforanyy∈11
andT.Then,y∈YcanbewrittenasAT(y)≦OforallT.

TakeTISuChthatγTIAT.(e)>-♂(1-r),whichispossibleby

O<γ<1

Now,Ihavethefollowinginequality.

AT..Tl(e)-∑:O='lTle(t)γTo'Tl~t
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-∑ てD='TTot. l e (t) γ Tom l-i+ γ T IA T｡(e)

>-♂(1-γTl)/(1-γト ∂(1-γ)

>-2∂/(1-γ).

Definey∈Plbyy(t)-e(To+Tl)+E/2fort- T｡+Tland

y(t)-e(t)forothervaluesoft.

Then,Hy-eHl<ESOyE Ymusthold.

But,itfollowsfrom theinequalityabovethat

AT｡+T.(y)-ATo十T.(e)+e/2>-26(1-γ)+E/2>0･

Thisisacontradiction. Therefore,thenorm interiorofY isemp-

ty.Thiscompletestheproof.

Clearly,thedepreciationrateγ<1playsacrucialroleinthe

aboveargument. Toputitanotherway,letusconsiderthecase

thatthesinglegoodiscompletelydurable,i.e.γ-1. Then,itis

easytoseethattheproductionsetYhasanon-emptynorm interi-

or.Forexample,(-1, 0, 0,‥.)∈intY.Ifthegoodisonlyin-

completelydurable,thenglVenStocksofthegoodwilleventually

vanish. Hence,arbitrarilysmalladditionofoutputinthedistant

futuremakestheproductionplantechnicallyinfeasible.
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