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2 An Existence Result  

AmiⅩed－Strategyis de鮎Ied as aIdistl・il）utioll  

fullCtionin M6dez－Naya・（1996）．Althoughonly  

adistributionfunctionoveriIlterVaIIsuchas［a，b）  

is（1efined there，the（1e丘nition can be easily exL  

tended to distuibution functiolls over other ltinds 

Ofintel、Vals．Based on the concepts，agame Can  

l）e define（1as follows．   

Definition2．1IJetIl，I2l）e tWO rea，1intervals．  

WecaIllsystemr＝（C（Il）っC（12），K）aI：erO－Su？ノ乙  

ga，meOVelイ1×I2，WhereC（Il）isthefi1・StPlayer’s  

mixed－Stl、ategy Set，C（I2）is the secon（1playel・’s  

111ixed－Stl・ategy Set and Kis the expected payoff  

tothefirstI）1ayerglVenby  

1 Introduction  

A cla．ssica．1existence theoreln Of a mixe（l－  

StrategyNaIShequilibriuml・equlreSthecolltilluity  
Ofpayofffunctions aInd thecompactnessofstrat－  

egy sets・Da・SguPta・and MaISkin（1986）111ade a・  

grea，tilnPrOVe］Tlent On the reqtllrement Of conti－  

nuity・Recently，M6ndez－Naya・（1996）gives some  

existencel、eSultsfol、aZerO－SumgameWithoutthe  

COmpaCtneSSOfstrartegysetsb11tthecolltinuityof  

PayOfffunctjonisre（iujredthere．   

Arbitration ga・nleS FOA and DOA orlglllaノte  

fl、Omarbitl・ationpl・OCeduresfinaJl－Offbra・1・l）itra′tioll  

（FOA）all（ldouble－0ffer a・rbitraItion（DOA），See  

Zengeta」1．（1996）．TostudyaIlla・1・l）itraItiollga111e，  

itis usua］ly supposed tha・t the aIrbitra・tOr has a  

notionz。．Offa，irsettlement．However，tWOPlayers  

ha・VeOnlyinconlPleteillforma．tiolla・boutz，．，7there－  

foretheyestima，teZc．byaproba，bilitydistribution．  

F11rthermore，tWO Players a・re SuppOSed to sha∫e  

the common estimate with distribution function  

A（z。．）・IIencethegame becomes aconstallt－Sum  

game．We callan a」1、bitl－ation gaIme Symmetr＊  

ifA（m′＋z，，，）＋A（m′－Z，∫）＝1，Whel、e m′is the  

nlean．Thispapel・Onlystudiessymmetricarbitl、a－  

tiongames，henceiIlthefollowlllgWeSOmetilneS  

Omittheword’symmetric’．  

In aIl、l）itration gaImeS FOA all（1DOA，neither  

theresultsofDaISguPta・a・n（lMaISkill（1986）northe  

res111tsofM611（1ez－Naya，（1996）are（1irectlya・PPli－  

Cable to show the existenceofeq11ilibrium．This  

I）a′Pel、firstglVeSaneXistenceres111tforsuchgen－  

eralgames，aIndthena・PPliesthel、eSu］ttoa・1－l）itra，  

tionga・111eSFOAalldDOA・ItissllOW11thatifthe  
l）1ayers’estilna・teabolltZ（Lissylnl11etrica11dwhose  

SuPPOrtisbo11n（1ed，thena（mixed－Strategy）Na・Sh  

equilibritlmeXistsin bothgalneS FOAan（1DOA．  

F11rthermol－e，ingaImeFOAtheoffersintheequl－  

1ibrium do not converge，1）utin game DOA the  

O拝もrsintlleequilibl血mconverge．Theresultsex－  

tendtheainl－eSultofZengetal・（1996）h’Onl  
anOthel・VleWl）Oint．  

．㍑  た（ご，y）d〃1（ユニ）d〃2（〃）  打（〃h〃2）＝  

払ra11（FLl，FL2）∈C（Zl）×C（I2），Wherekisafunc－  

tion血・01n∫1×ムto′疋．   

Weca・11gamerI？，I2＝（C（IP），C（I2），K）are－  

＄trictedgame？fr＝（C（Il），C（I2），K）ifintervals  

J壬）⊆JlaJlldJぎ⊆J2・  

Inga▲1ner．Wedefine  

V＝inf sup Å’（〃l，／↓2）  
′J2∈C（ん）′り∈C（り  

里＝ Sup iIlf 五1／拓〃2）・  
〃1∈C（り′J・2∈C（J2）   

Definition2．2WesaythaItga・1ner hasa7）alue  

Vif∇＝ii＝V．Thefirst（resp．second）player  
hasaノ1＝甲加－αJ・紀rα吻y〃；い－e・Sp・〃；）ii’  

illf ム1パ，′↓2）＝V  
′′2∈C（J2）  

（1でSp・ Sup ム▼（〃ト／↓；）＝レ）・  

′り∈C（り  

We provide one existence res111t which willbe  

appliedtogaImeSFOAandDOAlatel・．  
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and－XbareCal1edprmary，Whileysand－ybare  

called＄eCOrtdary．Basedon these，thearbitrator，  

consideringzaasafairsettlement，determinesthe  

arbitration settlement as follows．Ifthe prlmary  

offersconverge（xs≦－Xら），Wehaveasettlement・  

（xs－Xb）／2；ifnot，butthesecon（1aryo仔erscon－  

verge（xs＞－Xb and ys≦－yb），the arbitrator  

providesasettlement（ys－yb）／2；ifneithercon」  

VergeS，thenthearbitratorevaluatestheoff6rsby  

thefollowlngCriterionfunctionsforsandb，   

C5（ごβ，yβlz。．）＝可恥－ご5け（1－α）（恥一之。ノ）   

C’ら（£ら，ダムIzα）＝αl師－れ斗（1－α）（z。ノ＋師），  

Whereα ∈（0，1／2）is a constant to be deterr  

minedand annoumCedinadvance by the arbitra，  

tor．Thedisputantwithsmal1ercriterionfunction  

Valuewinsandhis／hero鮎rischosenbythearbi－  
trator．   

WenowconstructanauxiliarygameDOAO，in  
Whichalthoughtwoplayers’secondaryo仔el－SCO血－  

Verge at O（i．e・，yS ＝ yb ＝ 0），the arbitrator  

choosesxs or－Xb aSthefinalres111t accordingto  

the criterionfunctions．VVe can show that thereis  

′Symmetricequilibrium（入＊，入＊）ingameDOAO  
ln the above twocases，ftlrthermore，thesupport  

of入＊iscontainedin［0，CX3）．Themainconclusion  

is a．s fbllows．  

Theorem2 Game DOA has value O，and both  

／，／り．小J・・、／川＝・早／川川／・、J川／｛・・、／′一 仁＼－．り－．   

Thesecondaryo鮎rsintheNasheq11ilibriumof  
Theoreln2converge．ComparlngWiththeconclu－  

Sion ofSection3，We know that arbitration pro－  

cedure DOAis better than FOA，in the sense of  

Offers’convergence．   
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Lemma2．1Supposelhatinzero－Sumgamer，  

1＝／′川川・、J・イり州／川／…、・人／1■ニ／1り′‖／／ニー＿＿／J  

・、′′・イ′／／川り1什り／／／′ごべ－－りJI．／／′川′‥川・′・い＿・こ／1■  

．、…・／′／／＝／J＼■t・′・‥．／Jご■ 二l●ごノ1什り／／什l二 一■りII．  

fんereよ5α恥1∈巧拙か加Ⅷ（仙恥1）≦V／  

ご川・、／′・ん・／・・／∫′…・、1、ト′．・…／1′ト′ご／′州川／′恒・  
ノ1什仙＝′…J・・．／／′・ノi′・・、／／小／げ／川・、h＝′‖／石川り／・、／川／一  

理′′′i／′′l′：∴′ り…川′‥…川√／′〟岬′・／′・′・、り′‥りト  

／品川／・、／川／骨ノ′′ニノ′′1、′・・′＿・  

／／′川仙！／－＝＝l、／川・、川／′ハl．…′－／／一り／／・／一／りノ／・け  

／＝＝‥′／両川り／・、／′・り／小い／′い川・／／′二′－り帖h、・／．り・  

3 Arbitration Game FOA  

Witho11tlossofgenerality，WeS11PpOSethatthe  

mean oftheestimateis O．Thegameis denoted  

asrFOA・Supposethatthereisafinitepositive  
numberzご－suchthatA（2：：t）＝1andA（－Zごl）＝0，  

Where A（za）is theprobability distributionfunC－  

tion ofz。．・In other words，the support ofA（・）  

is bounded．UnderFOA，disputants15and bgive  

offersxs andxbreSpeCtively．Ifxs≦xゎ，thenthe  

arbitra・tionresultis（xs＋xb）／2；Ifxs＞xb，theaIr－  

bitratorcomparesthedistancebetweentwoo仔ers  
Withhis／her z。，・Thedisp11tant With closel・0仔er  

Winsandhis／hero茸もrbecomesthearbitrationre－  

s111t．   

TheoremlGamerFOA hasvalueO，andthere  
・、′心／・、りJ川／…′′／・い・、ノ／川川両ノ‥り′′／／JJり・ノ州′り∴／′－1  

京nタα？erダOA・凡而ermore，血叩pOrfげ〃＊五・S  
COmf“ned哀れ［0，5z㌘］・  

The above theorem shows that，in the sym－  

1netricNashequilibri11m，theprobabilitythattwo  

playersmakethesamezeroTO庁eriszero，therefore  

theprobabilitythattwoo斤もrsconvergeiszero・   

As aspecialcase，Kilgour（1994）gives anex－  

PreSSionfbl、theoptimalstrategieswhenA（za）isa  

discrete distribution which takes valuesland－1  

with probabilityl／2・Theoremlindicates that  
thesupportofthemixedstrategyshouldbecon－  

taIintedin［0，5］・ThesupportofthemiⅩedstrategy  

ofKilgourisactual1y［ヽ乃一2，ヽ乃＋2］⊂［0，5］．   

4 Arbitration Game DOA  

Zeng etal・（1996）propose a new procedure  
double－0鮎rarbitration（DOA）toimproveFOA・  
UnderDOA，disputantssandbgivedo11bleoffers  

（1：s，yS）and（－Xむ，－yb），reSPeCtively・Theoffersxs  
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