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MutuallyConsistentExpectations 

andtheNashBargainingProblem 

MikioNakayama 

Abstract 

ＴｈｅＮａｓｈｂａｒｇａｉｎｉｎｇｐｒｏｂｌｅｍｉｓｃｏｎｓｉｄｅｒｅｄａｓａｇａｍｅｐｌａｙｅｄ 

ｂｙｔｗｏｅｘｐｅｃｔed-utilitymaximizerswithpriorprobabilitydistri‐ 

butionsovertheopponent,sstrategyset・Ａｎａｔｕｒａｌｒｅｑｕｉｒｅｍｅｎｔ

ｏｆｍｕｔｕａｌｃｏｎSistencyandinterchangeabilityoｆｐａｉｒｓｏｆｐｒｉｏｒｓｉｓ 

ｓｈｏｗｎｔｏｂｅｎｅｃｅｓsａｒｙａｎｄｓｕＨｉｃｉｅｎｔｔｏｓｉｎｇｌｅｏｕｔｔｈｅｏｎｌｙｄｉｓ‐ 

tributionthatgeneratestheequivalenceoftheexpectedutility 

maxiｍｉｚａｔｉｏｎａｎｄｔｈｅＮａｓｈｐｒｏｄｕｃｔｍａｘｉｍization． 

1．Introduction 

TheNashbargainingsolution，characterizedastheutility‐ 

productmaximization，ｃａｎｂｅｄｅｒｉｖｅｄｉｎｓｅｖｅｒａｌｗａｙｓ：ｔｈｅwell‐ 

establishedaxiomaticapproachdue，ｏｒｉｇｉｎａｌｌｙｔｏＮａｓｈ(5)，Bayesian 

negotiationmodelsduetoHarsanyi(2)，ａｎｄ，morerecentproba‐ 

bilisticmodelsofAnbarandKalai(1)，ｏｒothers、Ｉｎｃontrastto

thefirsttwoapproaches，ｔｈｅｌａｓｔｍｏｄｅｌｄｕｅｔｏＡｎｂａｒａｎｄｋａｌａｉ 

isnovel，butneverthelessinterestinginthattheNashsolutionis 

relatedtotheexpected-utilitymaximizationwithauniformprior 

probabilitydistributionovertheopponent,sstrategychoices・

Theytreatedｔｈｅｂａｒｇａｉｎｉｎｇｇａｍｅａｓａｏｎｅ－ｓｈｏｔdecision 

Keywords：Nashproduct，mutualconsistency，interchangeability，strong 

consistency 
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problemperformedbytwoexpected-utilitymaximizerswhoexpect 

theopponent,sbehavioraccordingtosomeprobabilitydistribu‐ 

tions，andtherebycharacterizedtheformofdistributionsthat 

generateoptimalfeasiblepayofTvectors・Fromabehavioralpoint

ofview，however，theirresultdoesｎｏｔｓｅｒｖｅａｓａｇｕｉｄｅｔｏａ 

ｐａｒｔｉｃｕｌａｒｏptimaldecision・Ｆｏｒexample，ａｓｐｏｉｎｔｅｄｏｕｔｉｎ

Ｒｏｔｈ(7)，ｉｔｉｓｎｏｔｃｌｅａｒｗｈｙｐｌａｙｅｒｓｗｉｔｈｏｕｔｋnowledgeabout 

Nash'ｓｔｈｅｏｒｙｓｈｏｕｌｄｃｏｍｅｔｏｄｒａｗｔｈｅｕｎｉｆormdistribution・

Ｉｎｔｈｉｓｐａｐｅｒ，ｗｅｓｈａｌｌｔｒｙｔｏｇｉｖｅａｇｅｍｅ－ｔｈｅｏｒｅticalground 

onwhichonemayexplaintheselectionoftheuniformprior 

distributioninsuchabargainingsituation・Twoconceptswill

beneedｅｄ：oneisthemutualconsistency，andtheotheristhe 

interchangeability・Themutualconsistencyisessentiallythe

conditionofglobaloptimalityduetoAnbarandKalai(1)．The 

interchangeabilityisawellknownrequirementofplausiblenon‐ 

cooperativeequilibriumpoints、Bybringingthesetworequire‐

mentstogetherinanappropreatemanner，ｗｅｄｅｆｉｎｅｗｈａｔｗｅｃａｌｌ 

ｔｈｅｓｔｒｏｎｇｃｏｎsistency，ｗｈｉｃｈｉｓｔｈｅｃｏｎｄｉｔｉｏｎｗｅｎｅｅｄｔｏｓｉｎgle 

outpreciselytheuniformdistribution． 

Theargumenttothisconclusionconceptuallyreliesuponthe 

mutuallyexpectedrationalitypostulateduｅｔｏＨａｒｓａｎｙｉ(2)，which 

essentiallystatesthatarationalplayermustexpecthisopponent 

tofollowthesamerationalityprinciples． 

2．TIleBargainingGame 

Webeginwiththefollowingbargainingsituation：Two 

playershavetobidindependentlytheirpayoHdemands．Ｉfthe 

demandsarecompatiblemthesensethattheyaremutually 

feasible，thentheyeachreceivepreciselytheamountswhatthey 

demanded・Ifincompatible，Itheyreceivepredeterminedconflict

payoffs・

ＬｅｔＲｄｅｎｏｔｅｔｈｅｓｅｔｏｆａｌｌｆｅａｓｉｂｌｅｐayoHvectors，ａｎｄｃ＝ 
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(0,0）theconHictpayoffvector、Ｗｅａｓｓｕｍｅ：

（ａ）ＲｉｓａｃｏｍｐａｃｔｃｏｎｖｅｘｓｅｔｉｎＥ２，the2-dimensional 

Euclideanspace， 

（ｂ）ｃ＝(0,0)ｅＲ，ａｎｄ（兀,ｙ)ｅＲｆｏｒｓｏｍｅｊｒ＞0,ｙ＞０，

（ｃ）（1,0兆尺，（0,1)ご尺，andtheyarebothParetooptimal，

ｗｈｅｒｅｔｈｅｐａｙｏｆｆｓａｒｅｇｉｖｅｎｂｙｔｈｅｖｏnNeumann-Morgenstern 

utilities，andnormalized・

Ｔｈｅｇａｍｅｐｒｏｃｅｅｄｓａｓｆｏｌｌｏｗｓ：Playerland2independently 

chooseａｓｔｈｅｉｒｓｔｒａｔｅｇｉｅｓｊｒｉｎＡａｎｄｙｉｎＢ，respectively，ｗｈｅｒｅ 

ｔｈｅｓｔｒａｔｅｇｙｓｅｔＡｏｆｐｌａｙｅｒｌａnｄｔｈａｔｏｆｐlayer2arethesame 

closedunitinterval［０，１]、Ｉｆ（，r,ｙ）ｉｓｉｎＲ，thentheyreceive

CW)．Ifotherwise，theyreceivec＝(0,0)．TheNa8h8olution 

(jro,ｙ゜）ｏｆｔｈｉｓｇａｍｅｉｓｇｉｖｅｎｂｙｔｈｅＮａｓｈｐｒｏｄuctmaximization，

１．ｅ･， 

（ｄ）ｊＵ｡y･＝ｍａｘ{jﾄﾞylCU,ｙ)5尺)，（jro,jﾉ｡)sR

Letusconsider，ｎｏｗ，ｔｈｅｂａｒｇａｉｎｉｎｇｇａｍｅａｓｏｎｅｐｌａｙｅｄｂｙ 

twoexpectedpayoHmaximizers・Suppose，ｔｈｅｎ，eachplayerhas

anexpectationabouttheopponent，sbehavior，intheformofa 

priorprobabilitydistributionoverthestrategysetoftheopponent・

So，１eｔＦａｎｄＧｂｅｃｏｎｔｉｎｕｏｕｓｐｒｏｂａｂｉlitydistributionsoverB 

andA,respectively・ByEweexpresstheexpectationofplａｙｅｒ

ｌｏｖｅｒｐｌａｙｅｒ２'ｓbehavior，ａｎｄｂｙＧ，theexpectationofplayer2 

overplayerrsbehavior・

Assumethatthenon-negativeregioｎｏｆＲｃａｎｂｅｒｅｐｒｅｓｅｎｔｅｄ 

ｂｙ 

｛(jU,ｙ)sEily≦‘(jU),jreA}， 

orequivalentlyby 

｛(ｊｗ)eEiljr≦`(y),ｙｓＢ}・

Ｔｈｅｎ，ｕｎｄｅｒｔｈｅｒｕｌｅｏｆｔｈｅｇａｍｅ，ｔｈｅｅｘｐｅｃｔｅｄ－ｐａｙｏＨｔｏｐｌａｙｅｒ 

ｌｗｈｅｎｈｅｃｈｏｏｓｅｓｊＵｅＡｉｓｇｉｖｅｎｂｙ 

ｊｒＦ(ＩＤ(jU))＋0(１－Ｆ(ID(jU)))＝ｊｒＦ(9,(苑))．

Similarly，ｔｈｅｐｌａｙｅｒ２'sexpected-payoffwhenhechoosesyｅＢｉｓ 

ｙＧ(`(』ﾉ))＋0(１－Ｇ(`(y))＝jﾉＧ(`(』ﾉ))．
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Ｅａｃｈｐｌａｙｅｒｔｈｅｎｔｒｉｅｓｔｏｍａｘｉｍｉｚｅｈisownexpected-payoff 

Thus，ｗｅｍａｙｄｅｆｉｎｅｔｈｅｅｑｕｉｌｉｂｒｉｕｍｓｔａｔｅinthismaximization 

asfollows： 

Definition１．ThepayoHvector（"*,ｙ*)eRisinequilibrium 

if（妬*,ｙ*）isParetooptimal，ａｎｄ

”*Ｆ(山(兀*))＝ｍａｘ(jrFGZ1(jr))|ｊｒｅＡ)，

ｙ*Ｇ(`(y*))＝ｍａｘ{ｙＧ(‘(y))ｌｙｅＢ)． 

ＮｏｔｅｔｈａｔａｎｙｅｑｕｉｌｉｂｒｉｕｍｐａｙｏＨｖｅｃtorisaNashequilibrium 

intheoriginalbargaininggame，sinceanystronglyParetooptimal 

payoHvectorisaNashequilibriumthere・Thefollowingproposi-

tion，ｗｈｉｃｈｉｓｉｍｐｌｉｅｄｂｙＴｈｅｏｒｅｍ２ｏｆＡｎｂａｒａｎｄＫａｌａｉ(1)，ｉｓ 

ａｎｉｍｍｅｄｉａｔｅｃｏｎｓｅｑｕｅｎｃｅｏｆDefinition1． 

Proposition2・ＩｆＦａｎｄＣａｒｅｂｏｔｈｕｎｉｆｏｒｍ，ｔｈｅｎｔｈｅｅｑｕｉ‐

libriumpayoHvectorcoincideswiththeNashsolution・

Proof・ＳｉｎｃｅＦ(y)＝ｙａｎｄＧ(")＝苑，theassertionisclear・

Thispropositionwouldbeoflittleｕｓｅｉｎｇｕｉｄｉｎｇｔｈｅｄｅｃｉ‐ 

ｓｉｏｎｓｔｏｔｈｅＮａｓｈｓｏｌｕｔｉｏｎ，ｕｎlesstherearecertaingroundsto 

makethepriordistributionsuniform・Ｉｓｔｈｅｒｅａｎｙｓｕｃｈｂｅｈａｖ‐

ioralprinciple？Ｉｎｔｈｅｎｅｘｔｓｅｃｔｉｏｎ，ｗｅｓｈａｌｌｔｒｙｔｏａｎｓｗｅｒｔｈｉｓ 

ｑｕｅｓｔｉｏｎ． 

3．MutuallyConsistentDMributions 

ThelogicalimplicationoftheassuｍｐｔｉｏｎｔｈａｔＦａｎｄＧａｒｅ 

ｕｎｉｆｏｒｍｉｓｔｈｅequivalenceoftheexpected-payoHmaximization 

totheNashproductmaximization，ｗｈｉｃｈｉｓａｓｔｒｏｎｇｅｒｒｅｓｕｌｔ 

ｔｈａｎｔｈｅｌocalcoincidenceoftheequilibriumpayoffvectorand 

theNashsolution．Notingthisfact，wenowstateconditｉｏｎｓ 

ｔｈａｔｗｉｌｌｌｅａｄｔｏｔｈｅｕｎｉｆｏｒｍｐｒiordistributions、

ＬｅｔＲｂｅｔｈｅｓｅｔｏｆａｌｌｆｅａｓｉｂｌｅｐａｙｏＨvectorssatisfying（a)， 

(b）ａｎｄ（c)．ＬｅｔＦｂｅ，ａｓbefore，thepriordistributionthat 
ハ

playerlhasovertheopponent，sstrategysetB、Further，letG

beanyprobabilitydistributioｎｏｖｅｒｔｈｅｐｌａｙｅｒｒｓｓｔｒａｔｅｇｙｓｅｔ 
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グヘ

Ａ・ＷｅｉｎｔｅｒｐｒｅｔＧａｓｔｈｅｅｘｐｅｃｔａｔｉｏｎｔｈａｔｐｌａｙｅｒｌｔｈｉｎｋｓｐｌａｙｅｒ
グヘ

２ｈａｓｏｖｅｒＡ・ＮｏｔｅｔｈａｔＧｉｓｎｏｔａｄｉｓｔｒｉｂｕｔｉｏｎｏｖｅrdistributions
’Q 

butissirnplyadistributionoveｒｔｈｅｓｔｒａｔｅｇｙｓｅｔＡ，Gisthe 

expressionofthefactthatjustlikeplayerlregardstheopponent，s 

choiceasarandomvariable，ｐｌａｙｅｒｌ'ｓｃｈｏｉｃｅｉｔｓｅｌｆｓｈｏｕｌｄａｌｓｏ 

ａｐｐｅａｒｔｏｔｈｅｏｐｐｏｎｅｎｔａｓａｒａｎｄｏｍｖａｒｉａｂle、Ｔｈｅｎ，ｉｎｐｌａｙｅｒ
へ

1'ｓmind，ahypotheticalexpected-payofM(jr)Ｇ(jr）toplayer2can 

beassociatedtoeachｃｈｏｉｃｅｊｒｅＡｏｆｓｔｒａｔｅｇｙ・Itistherefore
グヘ

ｒｅａｓｏｎａｂｌｅｔｏｒｅｑｕｉｒｅｔｈａｔＦａｎｄＧｂｅsuchthatthernaximiza‐ 
グヘ

tionofJrF(９６(jr)）iscompatiblewiththatofp(jr)Ｃ(jr)，ｓｉｎｃｅｐｌａｙｅｒ 

ｌｓｈｏｕｌｄａｌｓｏｓｅｅｋｔｏｒｅachanagreement・Ｔｈｅｓａｍｅａｒｇｕｍｅｎｔ
ニヘ ニA

goesthroughforplayer2withdistributionsGandF，ｗｈｅｒｅＦ 

ｉｓａｎｙｄｉｓｔｒｉｂｕｔｉｏｎｏｖｅｒＢｔｈａｔｐｌａｙｅｒ２ｔｈｉｎｋｓｐｌａｙｅｒｌｔｏａｓ‐ 

ｓｅｓｓ・

Tostatethisforrnallyasabehavioｒａｌｒｅｑｕｉｒｅｍｅｎｔｗｅｅｘｔｅｎｄ 

ｔｈｅａｂｏｖｅreciprocalconsiderationtｏｔｈｅｗｈｏｌｅｕｎｉｔｓｑｕａｒｅＫ＝ 

[０，１]×[0,1］asfollows・

ＬｅｔＺｂｅｔｈｅｃｏｌｌｅｃｔｉｏｎｏｆａｌｌｓｅｔｓＲｓatisfying（a)，（b）ａｎｄ 

(c)．Also，１ｅｔＨ＝((jr,ｙ)eKljr＋jﾉ≧1)．Then，ｔｏｅａｃｈｐｏｉｎｔ（jr,ｙ） 

inHtherecorrespondsatleastoneRｉｎｚｆｏｒｗｈｉｃｈ（jr,ｙ）is 

Paretooptimal・Theexpected-payoHtoplayerlassociatedwith

thepointCr,ｙ）ｉｓｔｈｅｎｇｉｖｅｎｂｙｊｒＦ(y)，andsimilarly，thehypo‐ 
ゲヘ

theticalexpected-payoHtoplayer2isjﾉＧ(妬)．Thus，ｔｏｅａｃｈｐｏｉｎｔ
ｌへ

(jr,jﾉ）ｉｎＨ〉ａｐａｉｒ（jrF(）ﾉ),jﾉＧ(妬)）ofthetwoexpected-valuescan

beasｓｏｃｉａｔｅｄＷｅｒｅｑｕｉｒｅｔｈａｔｉｎｐｌａｙｅｒｌ'ｓｍｉｎｄｔｈｅｏｒｄｅｒｏｆ 
ジヘ

desirabilityofthepoints（jU,jﾉ）ｉｎｔｅｒｍｓｏｆｊﾉＧ(j[）shouldｃｏｎｆｏｒｍ 

ｔｏｔｈｅｏｒｄｅｒｉｎｔｅｒｍｓｏｆｊｒＦ(y)，ｉ､ｅ､，hisowncriterion、Thus，

forplayerlthefollowingrelationｍｕｓｔｈｏｌｄ： 

（ｅ）ＦｏｒａｌＭ,jU's[0,1]，ｊﾉ,y'e[0,1］ｓｕｃｈthat（jr,jﾉ),(jr'y')ｅＨ； 
グヘ グヘ

ｊｒＦ(）ﾉ)≧苑'Ｆ(）ﾉ'）ｉｆａｎｄｏｎｌｙｉｆｊﾉＧ(兀)≧j）'Ｇ(jr')．

Similarly，ｆｏｒｐｌａｙｅｒ２， 

（ｆ）ＦｏｒａｌｌｊＭ'e[0,1],jﾉ,jﾉ'e[0,1］ｓｕｃｈｔｈａｔ（jr,y),(兀',y')ｅＨ；
ダヘ ハ

ｙＣ(")≧y'Ｇ(』r'）ｉｆａｎｄｏｎｌｙｉｆｊｒＦ(）ﾉ)≧jr'Ｆ(）ﾉ')．
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Let（F,Ｇ）denotethepairofpriordistributionsofplayerland 

player2，respectively，Ｗｅｓａｙｔｈｅｐａｉｒ（F,Ｇ）ismutuallycon‐ 
グヘ ヘ

Si8tentif（e）ａｎｄ（f）aresatisfiedwithG＝ＧａｎｄＦ＝Ｆ，respec‐ 

tively・Ｉｆ（F,Ｇ）isamutuallyconsistentpair，ｔｈｅｎ（F,Ｇ）

generatesanequilibriumpayoffveｃｔｏｒｆｏｒｅｖｅｒｙＲｉｎＺ．Hence， 

mtheterminologyofAnbarandKalai(1)，amutuallyconsistent 

pair（F,Ｇ）isgloballyoptimal・

Themutualconsistencyalonecannoｔｂｅａｇｕｉｄｉｎｇｐｒｉｎｃｉｐｌｅ， 

however・For，therewillbemanymutuallyconsistentpairsin

generaLInfact，ｉｆ（Ｆ,Ｇ）ismutuallyconsistent,thenbydefini‐ 

tion，（G,Ｆ）ａｌｓｏｉｓ、Toreducethenumberofmutuallyconsis‐

tentpairs，wenowintroducethenotionofinterchangeability・

Twomutuallyconsistentpairs（F,Ｇ）ａｎｄ（Ｆ',Ｇ'）aresaidtobe 

interchangeableif（Ｆ,Ｇ'）ａｎｄ（Ｆ',Ｇ）areagainmutuallyconsis‐ 

tentpairs・Ｔｈｅｎｗｅｍａｙｄｅｆｉｎｅ：

Definition３．Ａｐａｉｒ（F,Ｇ）is8tronglyconsistentif（F,Ｇ） 

and（G,Ｆ）areinterchangeable、

Theinterchangeabilityusedhereiｓｓｉｍｉｌａｒｔｏｔｈａｔｏｆｅｑｕｉ‐ 

1ibriumpointsinnoncooperativegaｍｅｓ（see，ＬｕｃｅａｎｄＲａｉＨａ 

[Ref．(4)，ｐ、106])．Ｉｆ（F,Ｇ）ａｎｄ（ＧＦ）aremutuallyconsistent

interchangeablepairs，ｔｈｅｎ（F,Ｆ）ａｎｄ（ｃ,Ｇ）alsoaremutually 

consistent，ｓｏｔｈａｔｆｏｒｅａｃｈｐｌａｙｅｒｉｔｗｉｌｌｎｏｔａｆfecttheconsist‐ 

encywhethertheopponent，ｓｐｒｉｏｒｉｓＦｏｒＧ、Ａｓｗｅｗｉｌｌｓｅｅ

ｂｅｌｏｗ，thestrongconsistencyisthesolutionthatdetermines 

uniquelythefoｒｍｏｆＦａｎｄＧ、

Ｔｏｓｈｏｗｔｈｉｓ，ｗｅｆｉｎａｌｌｙａｓｓｕｍｅ： 

（９）AllFandGareincreasingfunctions・

Ｌｅｍｍａ４・Ａｐａｉｒ（F,Ｇ）isstronglyconsistentifandonly

iｆＦａｎｄＧａｒｅｂｏｔｈｕｎｉｆＯｒｍ・

Proof・ＩｆＦａｎｄＧａｒｅｕｎｉｆｏｒｍ,theｎＦ＝ＧａｎｄｊＵＦ(』ﾉ)＝jﾉＧ(jr）

＝jUy・Hence，ｂｙ（e）ａｎｄ①，ｔｈｅｐａｉｒ（F,Ｇ）isstronglycon‐

sistent・

Conversely，suppose（F,Ｇ）isastronglyconsistentpair． 
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Then，（Ｆ,Ｆ）ａｎｄ（Ｇ,Ｃ）aremutuallyconsistent・Considerthe
’S 

pair（F,Ｆ)．Then，（e）ｍｕｓｔｂｅｔｒｕｅｆｏｒＧ＝Ｆ、Ｆｏｒａｎｙｊｒ′ｉｎ

[０，１]，ｃｈｏｏｓｅｙｉｎ［0,1］sothattheysatisfy 

（１）ｊＵ'二二Ｆ(y)．

ＴｈｉｓｉｓａｌｗａｙｓｐｏｓｓｉｂｌｅｂｅｃａｕｓｅＦｉｓacontinuous，increasing 

functionover［0,1］ｗｉｔｈＦ(1)＝1．Then，１ettingJr＝y'＝１，ｗｅ 

ｈａｖｅ 

ｊｒＦ(）ﾉ)＝Ｆ(」ﾉ)＝苑'＝苑'Ｆ(y'),jU＋y＞１ａｎｄ”'＋y'＞１．
'へ

Therefore，puttingG＝Ｆｉｎ（e)，ｗｅｈａｖｅｊﾉＦ(j『)＝y'Ｆ(jr')，ｏｒ

（２）ｙ＝Ｆ(苑')．

Then，（１）ａｎｄ（２）togetherimply 

jr'＝Ｆ(Ｆ("')）ｆｏｒａｌＭ'ｅ[0,1]・

Hence，theincreasingfunctionFistheinverseofFitself 

So，thisandcontinuityofFprovethatFisuniformover［0,1]・

ＡｓｆｏｒＧｂｙｃｏｎｓｉｄｅｒｉｎｇｔｈｅｐａｉｒ（G,Ｇ）andcondition（f)， 

theproofiscompletelyparalleLQE.Ｄ， 

Ｔｈｉｓｌｅｍｍａ，combinedwithProposition2，ｉｍｐｌｉｅｓｔｈａｔｔｈｅ 

Ｎａｓｈｓｏｌｕｔｉｏｎｉｓａｔtainedviatheexpected-payoffmaximization 

withstronglyconsistentpriordistributions・Asnotedearlier，

theNashproductmaximizationisequivalenttotheexpected 

payofImaximizationifthepriorsareuniform・Formally，the

equivalencecanbeexpressedbythefollowingcondition（h）： 

（ｈ）ＦｏｒａｌｌｊＭ'e[0,1],y,y'e[0,1］ｓｕｃｈthat（苑,y),(jr',jﾉ')ｅＨ；

ｊｒＦ(y)≧苑'Ｆ(y'）ｉｆａｎｄｏｎｌｙｉｆｊＭｙ≧r'y'，

ａｎｄ 

ｙＧＣｒ)≧y'Ｇ(兀'）ｉｆａｎｄｏｎｌｙｉｆｙ"≧y'ju'・

Ｔｈｅｎ，ｗｅｍａｙｓｔａｔｅ： 

Propo8ition5･Theexpected-payoHmaximizationisequiva‐ 

lenttotheNashproductmaximizatiｏｎｉｆａｎｄｏｎｌｙｉｆｔｈｅｐａｉｒ 

(Ｆ,Ｇ）isstronglyconsistent・

Ｐｒｏｏｆｌｔｉｓｃｌｅａｒｔｈａｔ（h）ｉｓｔｒｕｅｉｆａｎｄｏｎｌｙｉｆＦａｎｄＧ 

ａｒｅｕｎｉｆｏｒｍ・Then,ｂｙｔｈｅｌｅｍｍａ,theassertionfollows・ＱＥ.，．
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4．ConcludingRemarks 

Ｗｅｈａｖｅｓｈｏｗｎｔｈａｔｔｈｅｃｏｎｄｉｔｉｏｎｏｆｓtrongconsistencysin‐ 

glesouttheuniformdistributionfromallpossibledistributions 

oveｒｔｈｅｏｐｐｏｎｅｎｔ，ｓｂｅｈａｖｉｏｒｉｎｔｈｅｂａｒｇａｉｎｉｎｇsituation、The

probabilisticmodelasconsideｒｅｄｈｅｒｅｉｓｎｏｔｉｔｓｅｌｆａｇａｍｅ‐ 

theoreticaloneinthattheplayersｖｉｅｗｔｈｅｏｐｐｏｎｅｎt，ｓｃｈｏｉｃｅｓ 

ａｓｇｏｖｅｒｎｅｄｂｙａｒａｎｄｏｍｍｅｃｈａｎｉｓｍ・Ｗｈａｔｗｅｈａｖｅｔｒｉｅｄｔｏ

ｓｈｏｗｉｓ，however，thatsomegame-theoreticalaccounｔｓｃａｎｂｅ 

ｇｉｖｅｎｔｏｔｈｅｐｒｏｂｌｅｍｏｆｈｏｗｐlayersdrawexpectationsabout 

theopponent，sbehavior・Themutualconsistencyisanatural

prerequisiteforthispurpose，Ｔｈｅｋｅｙｓｔｅｐｉｓｔｈｅａpplicationof 

theconceptofinterchangeability，which，ｉｎｔｈｅｃｏｎｔｅｘｔｏｆｎｏｎ‐ 

cooperativetheory，iscountedasadesirablepropertythatequi‐ 

libriumpointsmaypossess・Ｉｔｉｓｗｅｌｌｋｎｏｗｎｔｈａｔｔｈｅｓｏｌｕｔｉｏｎｓ

ｔotheclassictwo-personzero-sumgames，ortheNashbargaining 

solutionwithvariablethreats(6)havethisproperty・Ｉｎｏｕｒｓｅｔ‐

ting，thispropertygivesarationaletotheexpectationthatthe 

opponentwillalsohavethesamepriors・

Finally，itmaybeinterestingtoobservethaｔｉｆ（Ｆ,Ｇ）isa 

mutuallyconsistentpair，thentheequilibriumpayoHvectorＣｕ*， 

y*）ｆｏｒＲｍｕｓｔｂｅｔｈｅｐｏｉｎｔｏｆＲｗｈｅｒｅｔｈｅ‘productofexpected‐ 

payoHjrF(y)jﾉＧ(尤),ismaximizedinR・Thisapparentsimilarlity

totheNaｓｈｐｒｏｄｕｃｔｂｅｃｏｍｅｓｒｅａｌｗｈｅｎＦａｎｄＧａreuniform． 
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