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BargainingforanlnformationGood 
withExternalities＊ 

MikioNakayama*＊ 

Abstract 

Ａninformationgoodhasthepropertythatitisreplicable 

withoutcosts，ａｎｄｉｔｏｆｔｅｎｉｎｖｏｌｖｅｓａｎｅｘｔｅｒｎａｌｄｉseconomyas 

itdiHuses・Ｕｎｄｅｒｔｈｅａｓｓｕｍｐｔｉｏｎｏｆｆｒｅｅｒｅｓａｌｅｓｏｆｔｈｅｉｎｆｏｒｍａ‐

tion，ｗｅｃｏｎｓｉｄｅｒｉｔｓｔｒａｄｅｂｙａｂａｒｇａｉｎｉｎｇｍｏｄｅｌｂａｓｅｄｏｎｔｈｅ 

ａｒｇｕｍｅｎｔｏｆｔｈｅｂargainingset肌incooperativegametheCry，

andcompletelycharacterizethestａｂｌｅｏｕｔｃｏｍｅｏｆｔｈｅｂａｒｇａｉｎｉｎｇ． 

Z．Ｉ"かo伽cfio〃

Oneoftheremarkablecharacteristｉｃｓｏｆａｎｉｎｆｏｒｍａｔｉｏｎｇｏｏｄ 

ｉｓｉｔｓｆｒｅereplicability・Ｏｎｃｅａｎａｇｅｎｔａｃｑｕｉｒｅｓｔｈｅｇｏｏｄｈｅ

ｃａnreplicateitwithanegligiblecosｔａｎｄｔｈｅｎｒｅｓｅｌｌｉｔｔｏｏｔｈｅｒ 

ａｇｅｎｔｓ、Ｔｈｕｓ，undernospeciallegalprotection，ｓｕｃｈａｎｉｎｆｏｒｍａ‐

ｔｉｏｎｇｏｏｄｗｉｌｌｎｏｔｂｅｔｒａｄｅｄｉｎｔｈｅmarket（Ａｒrow，1962)． 

Ingeneral，however，ａｎｉｎｆｏｒｍａｔｉｏｎｇｏｏｄｏｆｔｅｎｈａｓｔｈｅｅＨect 

ofexternaldiseconomiesasexempli6edbythecaseofnew 

technologiesandknow-hows・Noguchi（1974）ｈａｓａｒｇｕｅｄｔｈａｔ

ｔｈｅｒｅａｒｅｃａｓｅｓｉｎｗｈichaninformationgoodwiththeexternality 

canbetradedThatis，ｗｈｅｎｔｈｅｅｘｔｅｒｎａｌｅＨｅｃｔｇｒｏｗｓｒａｐｉｄｌｙ 

ｅｎoughastheinformationdiHuses，ｉｔｉｓｐｏｓｓｉｂｌｅｆｏｒａｓｏｌｅｓｅｌｌｅｒ 

＊TheauthorgratefullyacknowledgespartialsupportfromTokyoCouncil 

forEconomicResearch． 

*＊FacultyofEconomics，HoseiUniversity，Tama-Campus，４３４２Aihara， 

Machida，Tokyol94-O2，Japan． 
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ｔｏｍａｋｅａｃｏｎｔｒａｃｔｗｉｔｈａｇｒｏｕｐｏｆｂｕｙers・Ｍｏｒｅrecently，Ｍｕｔｏ

(1986）hasinvestigatedtheproblemofhowfarsuchaninforma‐ 

tiongoodisdiHusedfromasolesellｅｒｗｈｅｎｉｔｓｒｅｓａｌｅｉｓａｌｌｏｗｅｄ・

Ｄｅｐｅｎｄｉｎｇｏｎｔｈｅｉｎｔｅｎｓｉｔｙｏｆｔｈｅｅｘternaleffects，ｔｈｅｒｅａｒｅｃａｓｅｓ 

ｉｎｗｈｉｃｈｔｈｅｄｉｆｆｕｓｉonstops，ａｎｄｃａｓｅｓｉｎｗｈｉｃｈｔｈｅｄｉｆｆｕｓｉｏｎ 

ｇｏｅｓｔｈｒｏｕｇｈｔｏｔｈｅｓｅｔｏｆｂｕｙｅｒｓａｌｏｎｇａｓｅｑｕｅｎｔｉａｌｐｒｏcessof 

trading・

Ｔｈｅｐｕｒｐｏｓｅｏｆｔｈｅｐｒｅｓｅｎｔｐａｐｅｒｉｓｔｏｒｅｃｏｎｓｉｄｅｒｔｈｅｔｒａｄｅ 

ｏｆｓｕｃｈａｎｉｎｆormationgoodUndertheconditionthattheresale 

isallowed，ｔｈｅｐｒｏｂｌｅｍａｒｉｓｅｓｆｒｏｍｔｈｅｆａｃｔｔｈａｔｗｈｉｌｅｅａｃｈｂｕｙｅｒ 

ｈａｓａｎｉｎｃｅｎｔｉｖｅｔｏｒｅｓｅｌｌｔheinformationafterheacquiredit， 

theexternaldiseconomyinducedbyｔｈｅｄｉｆｆｕｓｉｏｎｏｆｔｈｅｉｎｆｏｒｍａ‐ 

tionmaydeterioratehisownwelfare・Ｓｏ，ifthetraderswish

stableoutcomes，ｈｏｗcantheinformationgoodbetraded？ 

TheapproachtothisproblemtakenbyNoguchi（1974）ｉｓｏｎｅ 

ｔｈａｔｒｅｓｅｍｂｌｅｓｔｏｔｈｅｃｏｒｅｔｈｅoryofn-persongames・Specifically，

acontractwascalled6/OCAｃｄｉｆｆｏｒｓｏｍｅｇｒｏｕｐｏｆｔｈｅｐａｒｔｉｃｉ‐ 

ｐａｎｔｓｉｎｔｈｅｃｏｎｔｒａｃｔｔｈｅｒｅｅｘｉｓｔｅｄaprospecttogainbyviolat‐ 

ｉｎｇｔｈｅｃｏｎｔｒａｃｔａｎｄｒｅｓｅｌｌｉｎｇｔｈｅｉｎｆｏｒｍａｔｉｏｎｔｏｓｏｍｅｏｆｔｈｅ 

ｂｕｙｅｒｓｗｈｏｄｉｄｎｏｔｐａｒｔｉｃｉｐａｔｅｉｎｔhecontract・Ifacontractis

notblocked，ｔｈｅｎｉｔｉｓｃａｌｌｅｄａｓｅが〃"伽"gcontract・Ｔｈｉｓａｐ‐

proach，however，precludesthepossibilitythat，whenthegroup 

threatenstoresell，therewillbeareactionfromtheopponent 

groupoftheparticipants・Ｔｈｅｐｏｓｓｉｂｉｌｉｔｙｔｏｒｅａｃｔｉｓｒｅａｌｉｎｔhｅ

ｐｒｏｂｌｅｍａｎｄｓｈｏｕｌｄｂeembodiedinthemodelbecause，dueto 

theexternality，ｔｈｅｒｅｓｔｏｆｔｈｅｐａｒｔｉｃｉｐａｎｔｓｗｉｌｌｂｅｍａｄｅｗｏｒｓｅ 

ｏＨｉｆｔｈｅｔｈｒｅａｔｗｅｒｅｃａｒｒｉｅｄｏｕｔ，ａｎｄｍａｙａｌｓｏｔｒｙｔｏｒｅｓｅｌｌｔｈｅ 

ｉｎｆｏｒｍationtoprotectitsprofits、

Inwhatfollows，ｗｅｓｈａｌｌｒｅｆｏｒｍｕｌａｔｅｔｈｅｔｒａｄｅａｓａｂargain‐ 

ｉｎｇｍｏｄｅｌｉｎｗｈｉｃｈａｇｅｎｔｓｓｅｅｋｔｏｍａｋｅａｂｉｎｄｉｎｇａｇｒｅｅｍｅｎｔａｓ 

ｔｏｔｈｅａｌｌｏｃａｔｉｏｎｏｆａｎｉｎｆｏｒｍａｔｉｏｎｇｏｏｄ・Ｔｈｅｍｏｄｅｌｃｏｒｒｅｓｐｏｎｄｓ

ｔｏｔｈａｔｏｆｔｈｅbargainingset肌ｄｕｅｔｏＡｕｍａｎｎａｎｄＭａｓｃｈｌｅｒ

(1963)，modifiedappropreatelytotakethepossibilitytoresell 
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theinformationintotheformalizationofbargaining・Ｗｅａｓｓｕｍｅ，

ｉｎparticular，thatwhenacoalitionofparticipantsraisesan 

objectionbyshowingthepossibilitytoresell，α〃therestofthe

participantstogethｅｒｃｏｕｎｔｅｒｔｈｉｓｂｙｓｔａｔｉｎｇｔｈａｔｔｈｅｙcanalso 

reselltheinformationtosoｍｅｂｕｙｅｒｓｗhilekeepingtheirown 

originalprofitsunchanged・Thisconstitutesthecounter-objection

inourbargainingmodeLThedefinitionoftheobjection，ｏｎｔｈｅ 

ｏｔｈｅｒｈａｎｄ，isanappropreatereformulationofwhatNoguchi 

called“ｂlock，，、Then，ａｎｏｕｔｃｏｍｅｏｆｔｈｅｂａｒｇａｉｎｉｎｇｗｉｌｌｂｅ

calleds/αb化ｉｆｆｏｒｅａｃｈｏbjectionthereisacounter-objection

againstit・

Themainresultisacompletecharacterizationofastable 

outcomeofthebargaining・Ｉｆｔｈｅｎｕｍｂｅｒｏｆｔｈｅｐａｒｔｉｃｉｐａｎｔｓｉｎ

ｔｈｅｔｒａｄｅｉｓ２，ｉ､ｅ､，ｔｈｅｓｅｌｌｅｒａｎｄｏｎｅｂｕｙｅｒ，ｔｈｅｎａｎｙｏｕｔｃｏｍｅ 

ｏｆｔｈｅｂａｒｇａｉｎｉｎｇｉsstable・Thebuyermayhaveanobjection，

butａｎｙobjectioncanbecounteredbytheseller，ａｎｄＵｊｃｅＵｃγSCJ・

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｉｆｔｈｅｎｕｍｂｅｒｏｆｔｈｅｐａｒｔｉｃｉｐａｎｔｓｉｓgreater 

than2，ｔｈｅｎａｎｏｕｔｃｏｍｅｉｓｓｔａｂｌｅｉｆａｎｄｏｎｌｙifthereexistsno 

objection・Ifthereexistobjections，ｔｈｅｎａｔｌｅａｓｔｏｎｅｏｆｔｈｅｍ

ｃａｎｎｏｔｂｅｃｏunteredTheconditionforthenonexistenceofan 

objectionisessentiallythesamｅｔｏｔｈａｔｇｉｖｅｎｂｙＮｏｇｕｃｈｉ（1974） 

fortheexistenceofaself-bindingContract，requiringthatthe 

externalitybesuflicientlystrong・Ｔｈｕｓ，ｉｎｔｈｉｓｃａｓｅ，theintensity

oftheexternalityisacrucialfactorofthebargaining． 

2．TVﾉｾｅＪＩＭｅＺ 

Ｌｅｔ１V＝{1,2,……,〃｝ｂｅｔｈｅｓｅｔｏｆａｌｌａｇｅｎｔｓ・Agentlisthe

solesellerofaninformationgood，ａｎｄｔｈｅｒｅｓｔａｒｅｔｈｅｂｕｙｅｒｓ・

Ｗｅａｓｓｕｍｅｔｈａｔｔｈｅｉｎｆｏｒｍａｔｉｏｎｇｏｏｄisfreelyreplicablewithout 

costs・Ａｎｙｂｕｙｅｒｄｅｍａｎｄｓａｔｍｏｓｔｏｎｅｕｎｉｔｏｆtheinformation

good・Theinformationgoodproducesaprofittoeachofthe

possessors・Ｔｈｅｐｒｏｆｉｔｉｓｍｅａｓｕｒｅｄｉｎｔｅｒｍｓｏｆｍｏｎｅｙａｎｄａｓ‐

sumedsameforallthepossessors・Theprofittoanynon-possessor
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isassumedzero、Also，ｔｈｅｐｒｏｆｉｔｄｅｃｒｅａｓｅｓａｓｔｈｅｎｕｍｂｅｒｏfthe

possessorsincreases・Ｔｈｉｓｉｓｔｈｅａｓｓｕｍｐｔｉｏｎｏｆｔｈｅｅｘｔｅｒｎal

diseconomyinducedbythediHusiｏｎｏｆｔｈｅｉｎｆｏｒｍａｔｉｏｎ・Typical

examplesofsuchaninformationgoodarenewtechnologiesor 

newtechnicalknow-hows・Thus，denotingbyE(ん）ｔheprofitto

anypossessorwhentherearehpossessors，theexternalitymay 

byrepreseｎｔｅｄｂｙｔｈｅｆｏｌｌｏｗｉｎｇｍｏｎｏｔｏｎｉｃｉｔｙａｓｓｕｍｐｔｉｏｎ： 

ASS"”"0〃２．１Ｅ(1)＞Ｅ(2)＞,……,＞Ｅ(")≧0.

1ｔｗｉｌｌｔｕｒｎｏｕｔｔｈａｔｔｈｅｗｅａｋｍｏｎｏｔｏｎｉｃｉｔｙisnotsuH1cientfor 

ourpurpose・Ｉｔｉｓａｌｓｏａｓｓｕｍｅｄｔｈａｔ〃ｉｓｓｕＨｉｃｉｅｎｔｌｙｌａｒｇｅａｎｄ

ｔｈａｔｔｈｅｐｒｏ６ｔｗｈｅｎｔｈｅｒｅａｒｅ〃possessorsisnegligiblysmall・

Ｗｅｅｘｐｒｅｓｓｔｈｉｓｂｙａｓｔｒｏｎｇｅｒｆｏｒｍａｓfollows： 

ASS"岬加〃２．２Ｅ(")＝0．

ＬｅｔＭｂｅａｓｕｂｓｅｔｏｆｊＶ；containingagent１，ａｎｄｌｅｔ腕be

thecardinalityofMM-(1)ｉｓｔｈｅｓｅｔｏｆｂｕｙｅｒｓｔｈａｔｔｈｅｓｅｌｌｅｒ 

ｌｉｓｇｏｉｎｇｔｏｔｒａｄｅｗｉｔｈ・Ｔｈｅｂｕｙｅｒｓｉｎ１Ｖ－Ｍｗｉｌｌｂｅｒｅｆｅｒｒｅｄ

toasthepotentialbuyers、UnderAssumptioh22，ｗｅｍａｙａｓ‐

ｓｕｍｅｔｈａｔｌｌＺｉｓｎｏｔｔｏｏｌａｒｇｅ，ｓｏｔｈａｔｔｈｅｒｅｗｉｌｌｂｅａｌｗａｙｓｓｏｍｅ 

ｐｏｔentialbuyers・

Ｌｅｔか≧Oｂｅｔｈｅｐｒｉｃｅｏｆｔｈｅｉｎｆｏｒmationthatthesellerl

oHerstobuyｅｒｊｉｎＭＡｓｓｕｍｅｔｈａｔｐ,≦Ｅ(”）ｆｏｒａｌｌノｉｎＭ－

(1)．Then，considerthen-vectorjr＝Crl,……川）ｓｕｃｈｔｈａｔ

ｊｒ,＝Ｅ(”)＋Ｚｐｊ＞Ｅ(1) 
次Ｍ－(1)

〃i＝Ｅ(加)－Pi≧ＯｆｏｒａｌｌｊＥＭ－(1)，ａｎｄ

ｊｒノーＯｆｏｒａｌｌノdV-M

C1early，ｊｒｉｓｔｈｅｖｅｃｔｏｒｏｆｎｅｔｐｒｏＨｔｓｗｈｅｎｅａｃｈｏｆｔｈｅｂｕｙｅｒｓ 

ｉｎＭｇｅｔｓｔｈｅｉｎｆｏｒｍationatthenamedprice・Thesellerlcan

obtaintheprofitE(1)bynotsellingtheinformation；ｓｏｔｈａｔｗｅ 

ｍａｙａｓｓｕｍｅｊｒ１ｔｏｂｅｇｒｅａｔｅｒｔｈａｎＥ(1)ｉｆｔｈｅｔｒａｄｅｉｓｔｏｂｅｃａｒ‐ 

riedout・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｗｅａｌｌｏｗｔｈｅｔｒａｄｅｔｏｂｅｅＨｅｃｔｅｄ

ｗｉｔｈｊｒｉ＝Oforbuyers，Ｗｈｅｎ〃＝(1)，thevectorjrmeansno

trade・Ｔｈｕｓ，ｔｈｅａｃｔｕａｌｏｕｔｃｏｍｅｏｆｔｈｅｔｒａｄｅｃａｎｂerepresented

bythefollowingn-vectorjr． 
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，２/7"ﾉﾉﾉo〃２.ＺＡｎｎ－ｖｅｃｔｏｒｊｒｉｓｃａｌｌｅｄａｎＭ伽P"tαがo〃ｉｆ

2≦"く〃，ａｎｄｉｆ

Ｚ"i＝”Ｅ0,0)，ｊ､＞Ｅ(1)，Ｏ≦jri≦Ｅ(”）ｆｏｒａｌｌノＥＭ－(1)
ｉＵＩｆ 

ａｎｄｊｒｊ＝ＯｆｏｒａｌｌノＥＺＶ－Ｍ

ＦｏｒＭ巳imputationstoexist，ｉｔｗｉｌｌｂｅｎｅｃｅｓｓａｒｙｔｏａｓｓｕｍｅ：

ASS"腕”o〃２．３腕Ｅ(腕)＞Ｅ(1)ｆｏｒｓｏｍｅｉｎｔｅｇｅｒ”ｗｉｔｈ

2≦”く〃、

Ｔｈｅｑｕｅｓｔｉｏｎｔｏｂｅｃｏｎｓｉｄｅｒｅｄｈｅｒｅｉｓｗｈｅｔｈｅｒｉｔｉｓａｌｗａｙｓ 

ｐｏｓｓｉｂｌｅｔｏｒｅstrictthepossessorsoftheinformationtoMafter 

theyeachhaveobtainedtheinformation・Sinceresalesofthe

informationareallowed，everypossessor，ｏｎｔｈｅｏｎｅｈａｎｄ，ｍａｙ 

ｈａｖｅａｎｉｎｃｅｎｔｉｖｅｔｏｒｅｓｅｌｌｉｔｔｏnon-possessorsandgetadditional 

profitsthereby・Ｂｕｔ，ｏｎｔｈｅｏｔｈｅｒ，theresaleinfictstheexternal

diseconomyoneverypossessor，ｓｏｔｈａｔｉｎｓｏｍｅｃａｓｅｓｔｈｅｐａｙｏＨｓ 

ｏｆｓｏｍｅｐｏｓｓｅｓｓｏｒｓｍａｙｒｅｓｕｌｔｉｎａｗｏｒｓｅｓｔａｔｅｔｈａｎｔｈｅｏｒｉｇｉｎａｌ 

Ｍ二imputation・Ｔａｋｉｎｇｔｈｉｓｉｎｔｏａｃｃｏｕｎｔ，ｗｅｎｏｗｆｏｒｍｕｌａｔｅｔｈｅ

ｔｒａｄｅａｓａｂａｒｇａｉｎｉｎｇｍｏｄｅｌｏｖｅｒハトimputations・

Anyn-vectory＝(y,,……,ｙ鰯）iscalledaPCZyqｳﾞＷｃｆ０γ・Ｗｈｅｎ

ＳｉｓａｎｙｓｕｂｓｅｔｏｆｊＭｗｅｄｅｎｏｔｅｂｙｓ＝lSlthecardinalityofS， 

ａｎｄｂｙｙ(S）ｔｈｅｓｕｍｍａｔｉｏｎｏｆｐａｙｏＨｓｙｊｏｖｅｒＳ． 

、aﾉｶﾞ"鯛o〃２．２Ａｐａｙｏｆｆｖｅｃｔｏｒｙｉｓａｎｏ〃cc伽〃ａｇａｉｎｓｔａｎ

Ｍ二imputationjrifforsoInenonemptｙＫＣＭａｎｄｓｏｍｅｎｏｎｅｍｐｔｙ

ＲＣ１Ｖ－Ｍ 

此＞幼ｆｏｒａｌｌノＥＫＵＲ,ａｎｄ

ｙ(ＫＵＲ)＝(ん＋γ)Ｅ(”＋γ)－んＥ(〃)＋r(Ｋ)．（１）

Thus，intheobjection，themembersinKshowthepossibility 

thattheycanobtainmorethanjｒｂｙｒｅｓｅｌｌｉｎｇｔｏＲ、Ｔｈｅｑｕａｎｔｉｔｙ

ｇｉｖｅｎｂｙ（１）ｉｓｔｈｅｔｏｔａｌｇａｉｎｔｏＫＵＲｉｆｔｈｅｂｕｙｅｒｓノｉｎMeach

gettheinformationatpriceE(腕)－jrノａｎｄｔｈｅｐｏｓｓｅｓｓｏｒｓｉｎＫ

ｒｅｓｅｌｌｉｔｔｏｔｈｅｐｏｔｅｎｔｉａｌｂｕｙｅｒｓｉｎＲ・Ｔｈｉｓｃａｎｂｅｓｅｅｎｆｒｏｍ

ｔｈｅｅｑｕａｌｉｔｉｅｓ： 

ｙ(ＫＵＲ)＝(ん＋γ)Ｅ(沈十γ)－ｚ(Ｅ(伽)－jrﾉ)，ｉｆｌ生氏
ノピＫ

＝(ん＋γ)Ｅ(加十γ)＋Ｚ（Ｅ(”)－”ﾉ)，ｉｆｌＥＫ
火〃-Ｋ



５０ 

Ｉｆｔｈｅｒｅｓａｌｅｉｎｔｈｅｏｂｊｅｃｔｉｏｎｉｓｔｏbeexecuted，ｔｈｅｓｈａｒｅｏｆ 

ａｌｌｔｈｅｒｅｍａｉｎｉｎｇｐｏｓｓｅssorsinMbecomesworse，ａｎｄｆｏｒｓｏｍｅ 

ｏｆｔｈｅｍｉｔｍａｙｂｅｃｏｍｅｅｖｅnnegative，ｉ､ｅ､，ｙｉ＝ｊｒｉ－(Ｅ(”)－Ｅ(加

十γ))＜0．Hence,theagentsinM-Khaveenoughreasontotake

ajointactionagainstK 

Da/7"ｊがo〃２．３ApayofIvectorzisaco""teγ-objccj/o〃against

theobjectionyifforL＝Ｍ－ＫａｎｄｆｏｒｓｏｍｅｎｏｎｅｍｐｔｙＴｄＶ－Ｍ 

ｚｊ≧鉤，ｆｏｒａｌｌノEＬＵ（Ｔ－Ｒ)，

ｚﾉ≧伽ｆｏｒａｌｌノＥＴｎＲ,ａｎｄ

ｚ(ＬＵＴ)＝(/＋のＥ(腕十t)＋ｈＥ(池)－j『(Ｋ)．（２）

Thus，themembersinLcountertheobjectionbyshowing 

againstKthepossibilitythattheycanholdorigmalsharesby 

resellingtothepotentialbuyersmT1guaranteeingeachofthe 

meｍｂｅｒｓｉｎＴｎＲａｔｌｅａｓｔｔｈｅａｍｏｕｎｔＫｉｓｇoingtooffer・

Thequantitygivenby（２）ｉｓｔｈｅｔｏｔａｌｇａｉｎｔｏＬＵＴｉｆｔｈｅ 

ｐｏｓｓｅｓｓｏｒｓｉｎＬｒｅｓｅｌｌｔｈｅｉｎｆｏｒｍａｔｉｏｎｔｏｎＴｈｉｓcanbeverified 

bytheequalities： 

ｚ(ＬＵＴ)＝ｌＬＵＴｌＥ(|ＭＵＴ|)＋Ｚ(Ｅ(”)－Ｊﾋﾟﾉ)，ｉｆｌＥＬ， 
六Ｋ

＝|ＬＵＴｌＥ(|ＭＵＴ|)－Ｚ(Ｅ(池)－幼)，ｉｆｌ生Ｌ・
ノＥＬ

Ｆｉｎａｌｌｙ，ｗｅｄｅｆｉｎｅ： 

Ｄ城"ｊがo〃２．４ＡｎＭ=ｉｍｐｕｔａｔｉｏｎｊｒｉｓｓａｉｄｔｏｂｅｓﾉα肌ifany

objectionagainstjUcanbecountered 

TheoutcomeofthebargainiｎｇｉｓｔｈｕｓｔｈｅｊＶ=imputationfor 

whicheithernoobjectionexists，ｏｒｉｆａｎｏｂｊｅｃｔｉｏｎｅｘｉｓｔｓｉｔｃａｎ 

ｂｅｃｏuntered． 

3．ZvheRe8UUZf 

lnthissection，westateandprovetheresults・Ｔｈｅｆｉｒｓｔ

ｌｅｍｍａｉｓａｎｉｍｍｅｄｉａｔｅｃｏｎｓequenceofassumption2・Ｌ

ＬＣ加沈α３．ＺＬｅｔ”ａｎｄγbeintegerssuchthatl≦れく〃’１≦

γ三〃－腕．ＩｆＥ(”)≧(1＋γ)Ｅ(加十γ)，ｔｈｅｎ

〃Ｅ(”)≧(ん＋γ)Ｅ(沈十γ)，ｆｏｒａｌｌｎｕｍｂｅｒｓﾉｶ≧1．

Ｌｅ沈沈α３．２ＬｅｔｊｕｂｅａｎｌＭ=imputation、Ｔｈｅｎ，ｔｈｅｒｅｉｓｎｏ
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objectionagamstjrifandonlyif 

E(”)≧(1＋γ)ＥＣ,､＋γ）forallintegersγ＝1,……,〃－”．

DC城（necessity）Supposethatthereisanintegerγ(1≦γ≦

"－”ｓｕｃｈｔｈａｔＥ(加)＜(1＋γ)Ｅ(沈十γ)．ＬｅｔＫ＝(j｝ｆｏｒａｎｙｊＥＭ

ａｎｄｄｅｆｉｎｅａｐａｙｏｆｆｖｅｃｔｏｒｙｂｙ 

ｙｊ＝jrﾉ＋((1＋γ)Ｅ(碗＋γ)－Ｅ(池))/(1＋γ）ｆｏｒａｌｌノＥＫＵＲ

ｗｈｅｒｅＲｄＶ－ＭｌＲＩ＝γ、Then,ｊﾉﾉ＞jﾋﾞﾉｆｏｒａｌｌノＥＫＵＲａｎｄ

ｊﾉ(ＫＵＲ)＝(1＋γ)Ｅ(沈十γ)－Ｅ(〃)＋"(Ｋ）

But，bydefinition，thepayoffvectoryisanobjectionagainstjr． 

（suHiciency）Supposethereisanobjectionyagai､stjr・Then，

thereareK亡ＭａｎｄｎｏｎｅｍｐｔｙＲｄＶ－Ｍｓｕｃｈｔｈａｔ

ｙ(ＫＵＲ)＝(ん＋γ)Ｅ(獅十γ)－んＥ(”)＋jU(Ｋ)＞兆(Ｋ)．

Hence，（ん＋γ)Ｅ(柳＋γ)＞ﾉﾚＥ(”)，which，ｂｙＬｅｍｍａ３､１，implies

（1＋γ)Ｅ(加十γ)＞Ｅ(池)．

Thiscompletestheproof 

Leﾉﾘｚｗα３．３ＬｅｔｊｒｂｅａｎＭ二imputation，ａｎｄｓｕｐｐｏｓｅｔｈａｔ

Ｋ亡Mhasanobjectionagainstjr・IfeveryobjectionbyKcan

becountered，ｔｈｅｎ加二2虎．

Ｐγ００/：ＬｅｔｙｂｅａｎｏｂｊｅｃｔｉｏｎｂｙＫａｇａｉｎｓｔｊｒｓuchthatlRl＝ 

γ，ｗｈｅｒｅγｉｓｔａｋｅｎｔｏｓａｔｉｓｆｙ 

ｌ≦γ二〃－腕，ａｎｄ

（ん＋γ)Ｅ(加十γ)≧(ｈ＋s)Ｅ(”十s）

ｆｏｒａｌｌｉｎｔｅｇｅｒｓｓ＝1,……，〃－池．

Ｓｉｎｃｅｙｃａｎｂｅｃｏｕｎｔｅｒｅｄ，itfollowsfromDefinition2､３ｔｈａｔｔｈｅｒｅ 

ｍｕｓｔｅｘｉｓｔａｐａｙｏｆｆｖｅｃｔｏｒｚｓｕｃｈｔｈａｔｆｏｒＬ＝Ｍ－Ｋａｎｄｓｏｍｅ 

ｎｏｎｅｍｐｔｙＴｄＶ－Ｍ 

ｇ(ＬＵＴ)＝(/＋/)ＥＯ７ｃ＋/)＋ﾙＥ(”)－Ｊr(Ｋ） 

≧妬(L)＋y(ＲｎＴ）

＝x(L)＋jﾉ(ＫＵＲ)－jﾉ(Ｋ)－y(Ｒ－Ｔ） 

＝妬(Ｍ－Ｋ)＋(ん＋γ)Ｅ(”＋γ)－んＥ(伽)＋jU(Ｋ）

－y(ＫＵ(Ｒ－Ｚ))． 

Hence， 

ｙ(ＫＵ(Ｒ－Ｔ))－％(ＫＵ(Ｒ－Ｔ)） 
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But，sinceanyobjectionlnustbecountered，ｉｔｆｏｌｌｏｗｓｆｒｏｍ 

Ｌｅｍｍａ３､３ｔｈａｔｆｏｒｈ＝１，籾≦2ルー2．But，ｓｉｎｃｅ”＞２，thisisa

contradiction・Hencetheremustexistnoobjection，ａｎｄｔｈｅｃｏｎ‐

ｃｌｕｓｉｏｎｆｏｌｌｏｗｓｆｒｏｍＬｅｍｍａ３､２． 

（sufliciency)．ThisfollowsimmediatelyfromLemmａ３．２； 

hence，completestheproof 

When柳＝2,ａｎｙ／Zimputationisstable・Ａｎｙｏｂｊｅｃｔｉｏｎｂｙ

ｔｈｅｂｕｙｅｒｃａｎｂｅｃｏｕｎｔｅｒｅｄｂｙｔｈｅｓｅｌｌｅｒｌ，ａｎｄＵｊｃｅＵｅγsα・Ｔｈｉｓ

ｉｓｓｏｂｅｃａｕｓｅｉｎｔｈｉｓｓｅｔｔｉｎｇｔｈｅａｇｅｎｔｃａｎｄｏａｎｙｔｈｉｎｇｗｈａｔｔｈｅ 

ｏｐｐｏｎｅｎｔｃａｎｄｏ・

Ｗｈｅｎ碗＞２，（ii）statestl1atanMimputaｔｉｏｎｊｒｉｓｓｔａｂｌｅｉｆ

ａｎｄｏｎｌｙｉｆｔｈｅｒｅexistsnoobjectionagainsM、Iftheexternal

diseconomyisstronｇｅｎｏｕｇｈｓｏｔｈａｔｎｏｓｉｎｇｌｅａｇｅｎｔｃａｎｒaise 

objections,thennocoalitionofagentshasobjections，either・If

onthecontrary，thereexistsanobjection，thenanyone-person 

coalitionhasajusti6edobjection，ｉ､ｅ､，anobjectionwhichcannot 

becountered、ＩｎｔｈｉｓｃａＳｅ，ｔｈｅｊＭ=imputationjrcannotbestable，

ｗｈｉｃｈｔｈｅｒｅｆｏｒｅｍｅａｎｓｔｈａｔｎｏｔｒａｄｅwilloccur・

Ｔｈｅｃａｓｅ池＝２ｗｉｌｌｂｅｕｎｌｉｋｅｌｙｉｆｆｏｒｓｏｍｅＡ’ｗｉｔｈ腕＞２

thereisastableM=imputationjrwithjrl＞2Ｅ(2)．Thesellerwill 

thenchooseMthatismostprofitable・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｉｆｆｏｒ

ａｎｙＭｗｉｔｈ〃＞２ｔｈｅｒｅｉｓｎｏｓｔａｂｌｅＡｆｉｍｐｕｔａｔｉｏｎｊｒ，ｔｈｅｎｔｈｅ

ｃａｓｅ腕＝２ｗｏｕｌｄoccur；ｏｎｌｙｉｎｔｈｉｓｃａｓｅｔｈｅｓｅｌｌｅｒｃａｎｅｘｐｅcta

profitfromthetrade． 

４．ＣＯ〃cJUMZ"grlTe"0αγ凡８

Ｔｈｅｃｏｎｃｌｕｓｉｏｎｄｅｐｅｎｄｓｏｎｔｈｅｂａｓｉｃａｓｓｕｍｐｔｉｏｎｔｈａｔａｇｅｎｔｓ 

ｗｉＵｓｅｅｋｔｏｍａｋｅａｂｉｎｄｉｎｇａｇｒｅｅｍｅｎｔｉｎｏｒｄｅｒｔｏｅnsurestable 

profitsfrorntheinformationgoodUnderthisassumption，ａｎ 

ｏｕｔｃｏｍｅｃａｎｂｅｔｈｏｕｇｈｔｏｆａｓｓｔａｂｌeifforeachobjectionthere 

isacounterobjectionagainstit・Ｗｈｅｎ腕＞２，thestabilityｏｆ

ａｎハトimputationisequivalenttothenonexistenceofanobjec‐

tion、ＴｈｅｓｔａｂｌｅＭ=imputation苑isself-bindinginNoguchi,ｓ
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terminology，Ｉｎｃａｓｅ籾＝２，anyobjectioncanbecountered，so

thatanytradebecomesstable・

Ｉｆｔｈｅｒｅｓａｌｅｃａｎｂｅｃａｒｒｉｅｄｏｕｔｃｏｖｅrtlywithoutbeingde-

tected，ｔｈｅｎｅａｃｈｏｆｔｈｅａｇｅｎｔｓｍａｙｈａｖｅａｎｉｎcentivetoviolate 

theagreement，ａｎｄｔｈｅｂａｒｇａｍｉｎｇｓｕｃｈａｓｔｈｅｏｎｅｆｏｒmalized 

herewouldbecomeimproper．Ｉnthiscase，anoncooperative‐ 

gamemodelsuchastheonedevelopedｂｙＭｕｔｏ（1986）may 

provideinsightsastohowtheinformationwillbetraded． 
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