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1．INTRODUCTION  

ChcofulemOStunusualappucauoruofgameUleOrylnreCeruyeamhasbeentomodelhowanimalbehavior  

evoIvcsfromgcncraLiorL10gePeraLion・Maynard－Smitht1974］modeucdcodictsaJnOnganimalsinUleir  

ma血gl光havior，forexample，intermsorgalnetheorybyintIOducinguleCOnCePtSOf”sLIalegy”aLtd…nuleSS”  

（皇ふpayOfrsinoLherteminology）ulalareconSideredlot忙MulO11ghLaJtdused”by釘血Ials・Hedehed  

cvoluuonarystablcst∫ate由es（ESS）andsho“℃dulatanilnals11SeESSinordertosccurerevoluhonofUleir  

SPCCICS（血selPlainswh〉rmakcs“TeSueraulCrLhaJtbiLc）・NowwcundcrstaTLdLhatsomccスamPIcsarc  

ObsetvediJl血eanirnalworldthatcaJlbeUIOughtofasn－PlayergaJlleraLherUtaJltWO－playergame・汀I10nlaS  

【1984；PP．186－187”・TTteaimofu－ePreSCnlpaperis10eXLend山c Lwo－PlayerESSorigirLalLydehedby  

Maynald－SmiulLoulen－PlayerESS7aJtdLoapplyutisconceptloso＝letyPeSOrrL－bidderaucuon・hSecuo．1  

2n－PlayerESSaJCdefinedbye又Lendingtheconcep10＝wo－PlayerESSLoUlen－Playcrcasc・ThfCCtyPeSOr  

n－bidderaucLions．止▲SeCOnd－bid，nrSトbid，aJldsad－loserauchons（inSecuon3）aTtdagqessinggame，aSa  

vaTiaJl10rauCuOn，（inSecbon4），aLediscussedandau山quemi1ed－SLTaLegyESS（ifitexisIs）isderivedfor  

eacho仙e㌍rOure又mplesinaucdon・  

2・EVOuJTION＾RYSTA8LESTRATEGIES   

Considcrann・Playcrnon－ZerO－Sum，COnlrC仙c・andMsymrneLTic”gamewhercLhcpayofftoplaycTi・Whcn  

h亡u∝S a S山一e訂Xi肌dhis opponenほ購a（n－1）－1叫eorsけalc如sX‾；＝（スト…スi－1，スi吊‖…エロ）・is  

r叩代㌍nledby   

トIi（Xl，‥．，X。）＝e（Xi，X‾i）  i＝l、‥．n・   

HereulefuncLione（又t，‥．．Xn）iscaUedann・？laverfihessf血aTLdhastheproperlyUlate（Xi，X－1）．for  

eachi，isuTtChangedunderaJlyrCnTtutahonove一山econlPOnentSOrX’l・  

wesはIe此rol抽ngdeR血0几・レlス刷k叫n－1）叩仏日onor此甜Ieli・As血糊ス■isa爪！ヒ  

坤ak町（ESS）iri旭日頭cs   

（2．1）  e（Xヰ，又★い1）祝（y．x軒1），rOranyS血Iegyy′X♯，   

肌d汀e（X■，Ⅹか1）＝e（y，X如l），山en  

e（X＊，yn‾1）＞e（y，yn－1）・   （2．2）  

Thisisanaturalexlensio爪Of山eLwo－PlaycrESS．0riかa11y由VCnbyMaynaJd－SrniUl【1974］．to the71－  

playercase・Foreachplayer，aJtESSx＋isulebesLresponseLo又h－1employedbyhiscompe山ors・andiE  

ulereeスistsancquivalent5Lratcgyyメス★，ulen・tOyn－1，X＊is8tXuerreSPOnSeu18Jly★・Note血l・ifx＊is  

n・playerE5S，X細w山k弧eql山血皿n一叫Ieror此co汀eSpOn血gnon－Zel－0一肌gme，bu【noい止Isucll  
e叫ubdumn・luplcs訂C叩1aycrESSkcau㌍Or（2・2）・   

3．E5SINÅUCrION BIDDひJG  

hscaledaucuoTISnPlayersbidroranitemwhichhasaJtidenucalworLhV＞Ofora11players・T71ebiddcrwho  

bidshighestobmiJuLhcitem，andwhenmore山anonebidderbidhighesLuleitemlSglVenlo8Smglebidder  

cho㌍nbyan亡qual－Chancclolleけ・Accol血g【ohow此pncel叩扇d10血c∝uerby血涙nllerWehave  

severa叫PeSOfaucuon・（SeeThomas【1984；Chapter9】andVickrey【1962】）・Wediscussl・Second－Bid  
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し  

aucLion．2・Fimt－BidaucLionand3・Sad－Loscraucuorl・hulClastLypeofauchonutcloscrrorftiLsuleamOtmt  

Ofhisbid，aJldt＾ewiJuerOb血nstheitemwiLhoutp色yingulePnCe・ThentJleSSfuncuonis  

一貫l，  
（V－Xl）巾Il（ェ），   V・，  e（Xl．句．…，X。）＝  

Wherey－FXjandmi（X）＝Itj［xj＝州i＝1…・，n・Weprove  

Propo山on3・hUleSad－loseraucuonwiul山eaboventrtessruncbonulemiLedsLrategy  

］ 
F＊（ス）；圭11′（n－1），0≦x＜∽   

V＋X  

isaJln・PlayerESS・Theequilibriumvalueiszero・   

4．A GUモSSING GAME  

As8 

rollows‥naye【Opicksupa一肌donlnunlkrしu正一omlydis山bukdonq≦t≦l・Eachornplayersgues㌍St  

iJldcpcndcnuyoro山crplaycrsgucss・Thcyhowonlyula＝加（uSLributiono＝ismiform・＾playcr，Whosc  

guessisnearesLtotaTnOngUlegueSSeSnOtgTeaterulaIlt，Wins，andisre＼VaIdedb）・8unitamount．Theloser  

getsno血ng・EachplayerseekstonndLJleSLlalegγthalrnaユimizeshise叩CledrewaLd・ThentnessfuTtCLion  

h仙sgamelSglVenby  

亡（Xl，ス2，．‥，X。）＝（Zl（ストXl）hl（ス）．ス＝（ス1，．．．，ス。）∈軋l】n  

叫1j’xiL汀xi’xirOrヲOmej  
whe代  

l，  汀0血erwISe  

＾uniquemixcd－SLTategyESSwheniLeスisLsisderiv⊂d・   

旦⊆曳迎茎5   

Maynard－Smiul，J・Å：ThcT71COryOrgaJTleSandthcel′01uuonofanimalconflicts，J．Theor．BioL47（1974），  

ZO9・221．   

Thomas，LC・：Gamcs，Thcorγand＾pplicauons，E11isHorwood．Chichestcr，1984・l   

Vickrey，W・：AucLion，andt）iddinggamcs．inRcccntAdvaJICCSinGamcThcory，PrincetonUniYCrSityPTeSS．  

1962pp・15・27・  
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