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l．Int町Oduction  

Fortheweightedmajoritygames，SeVeralvalueconceptsformeasuringvotingpowerhave  
beenproposedbyShapleyandSlmbik（1954），Banzhaf（1965）alldDeeganandPackel（1978）・  

Amongthesethreeindices，WeShallbrieAy・4iscussthevalidityoftheDeegan－Packelindex．   

LetnbeapositiveintegerwhichdenotesthenumberofplayersP：＝（1，…，n）・The  

Weightedmqjorityga？eisasequence？fnonnegativeintegersG＝［q‥u！l，ぴ27…7Wn］  

2                                                      satisbTingtheconditi。nthatwi≧O and∑ub＜q≦∑wp血e，etheintege，q  
p∈P  p∈ク  

denotesthequotaforwinningthegameamdeachwp（p∈P）denotQSthevotingweightof  
playerp・AwinnirucoalitionisasubsetSofplayersPsuchthat∑叫≧q・Awinnin草  

p∈∫  

COalition Sis called minimalifSis minimalin the sense ofsetinclusion．We denotethe  

familyofa11minimalwinnlngCOalitionsbyOmin・TheDeegan－Packelindexlわfbrplayerp  
isde£nedby ・  

≠＝甘志p。嘉∴ 高i吋：p∈∫∈q壷J≠凱  （1）  
嘉∴言  

≠＝醇∈  if（∫‥p∈∫∈nmim）＝臥  

1  

The払ctor拓†istonorふalizethevotillgpOWer，andhepce＝≠＝・1・Notethatthe p∈P  
Deegan－Packelindicesmaynotpreservctheorderoftheweights，官．e．，Wl≧w2≧・・・≧w。．  

dpesnotihplics71≧つ一2≧・・・≧7n・n）1clari＆thereasonfbrthcundesirability，Wegivea  
Simpleexampleoftheweightedm雨oritygames．  

2．SimpleExample  

Letm≧2・ConsiderthcbllowlngWeightedmaJOrityga111ewith2m＋1playcrs：  

2I川－1  

2 【q‥叫，■ぴ2，′旺∫3，‥・ll，2，叶1】＝【川・2＋Ⅲ′：Ⅲ．，川．2一〃l，  

ItIiseasilyvcri鮎dtllatCa・Cllmin．imalwi1111111gぐOarlitio11intlliswciglltCt（lmajorityga・mCLis  

OfollCOfthch11owingtYOtypeS：（1，2）or（い：i・∈I⊂（3，・・・，2m・＋1），1Il＝m），i・C・，  

n…Jγ．＝（1，2）∪（り：官∈J⊂（3，・‥，■2…＋1），けl＝”り 礼ndln・…f・川l＝1＋2…＿lC…・  

Thereforc，thcDceLgan－Pa・Ckclindiccsoft・hiswcightcdnlaJOritygamearcasbllows‥  

（妄＋蒜ふ去…－1C…）1－ 72＝  

1  1  

つ－1＝  ×  
1＋2…＿lC．，∴’2’  1＋2．…＿lC…  

1  1  

’ 
ノヽ・  ■■．．．■  

イf ‾  
1＋2γ川＿1Cl什ナ†l＋1           ㌻∵T 

TllerChrc－71＞つ′3＝・・・＝つ′2”・I＋1＞つ′2tllOugh叫＞w2＞′u，3＝ ＝（tt，2，r・十l・Moroovcr，WC  

havcthe鮎11owingasylnl）tOticl）ehaviorofthoDcぐgalトPackeli11diccs：（払r2＝3，‥・，211｝L＋1）  
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 7査 0（22m）  

2m＋1  

71→0，72→0，∑7電→1  
i＝3   

Repeatedly，WenOtethat  

●theDeegan－Packelindex7iOfeachplayeri（i＝3，‥・，2ml＋1）convergestoOinthe   

SameOrd9raSthat710fplayerlasm十∞（the 
． 

Wi血IngCOalition？Ontainsplayerl・   

●theDeegan－Packelindex扇Ofplayer・2ム？nVergeStOOasm→∞muCh（ekponentially）  
fasterthanthat7iOfeachplayerihri＝3，・‥，2m＋1，thoughtheratiow2／wiOf  
Weightsdivergesto∞・  

2m＋1  

・the．sum∑7iOfDeegan－PackelindicesIofplayers3to2m＋1マムnvergestolthbugh  
盲＝3  

thesumoftheirweightsislessthanthatofplayer2・   

Notethatonlyminimalwimingcoalitioふsareconsideredinthe 
． 

tionsbyitsheavy・Weig叶thesumin（1）払r・theplayer2haveonlyonetermofl／2，Yhereas  
thesumtbreachplayeri（i‘∈（3，・・・，2m＋■1））coTSistsofexponentiallymany（0（2丁川））  

termsofl／0（m）・Thekindofcombin叫Orialexplos10nleadstotheundesirability・Note  
thatl～＝5（m＝2inourexample）isenoughtoexplo9e・Rccelltly，Ogawa（1998）theo－  

retical1yshowedthatthesmal1est numberofLplayersinthcweightcdmajoritygamewith  

undesira・bleDeegan－P批kclindicesiseqtlal’to5．Smallestexa叫plewithundesirableDeegalト  
PチCFclindキCQS 

、 

Remark．TheShapley－Shubikindcxl・・ssalldtlleBalnZha・filldcx7f？OftllCgam…・rC：  
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