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Abstract   

AsanapproachtoexaminecoalitionformationinagroupてWeprOPOSeawaytOtranSformthe  
expressionofcooperationinthegroupwithgamesincharacteristicfunctionformintoamodelwith  

Whichnotonlycooperationbutalsocompetitioninthegroupcanbeanalyzed・Byusingthew？y，  

OnCeWehaveagameincharacteristicfunctionfbrmwiththesetofallpossiblecoalitionstructuresand  

therulesofbenefitallocationinpossiblecoalitions，WeCantranSformitintothemodelthatcanbe  

analyzedintheframeworkofconflictanalysis．  

1Introduction  

Irlthispaper，Wedealwithcoalitionformationin  

agroup・Usually，COOperativerelationamongthe  

membersofagrouplSSeenaSaCOOperativedeci－  

Sionsituation・Thereis，however，nOtOnlyanas－  

PeCtOfcooperation，butalsothatofcompetition，  

iIlthebehaviorofmembersofagroup・Inpartic－  
ular，thecoalitionformationinagrouplSrelated  

tobothoftheseaspects．Inordertoexaminethe  

COalitionforma，tionappropriately，therefore，itis  

requiredtotreatbothofthecooperationandthe  

COmpetitioninagroupatthesametime．   

Theprocedureproposedinthispaperforthe  

analysisofcoalitionformationinagrouparebase  

Ollthe丘amework ofcooperative games［1】and  
thatofconnictanalysis［2］・Cooperativerelation  

amongthemembersofagroupISOftenexpressed  

byagameincharacteristicfunctionform・Thus，  

Wethinkoftheprocedureofa，nalysisthatstarts  

with the expression of cooperation in a group 

Within the丘amework ofcooperative games．In  

theh・ameWOrkofcooperativegames，however，it  

isdi抗cult totreatsatisfactorybothofthecoop－  
eration and competition・So，in the procedure，  

WetranSformtheexpressionwithintheframework  

Ofcooperativegamesintoanotherframework，in  

which the analysIS Ofthe aspect ofcompetition  

is possible．In thispaper，We adopt theframe－  

workofconflictanalysistotreatthecompetitive  

aspect．Sinceitis possiblein theframework to  

treat competitivebehaviorofdecisionmakersin  

COOPerativedecisionsituations，WeCandealwith  

coopel・ativeandcompetitivebehaviorattlleSame  

time，and we canspecifythe coalitions that are  

likelytobeformedasaconsequenceofcompet－  

itive behaviorofdecision makersincooperativc  

decisionsituations．   

thew町tO tranSform glVeS aWay tO SpeCify  
theelementsrequiredtoidentifythedecisionsit－  

uationintheframeworkofconflictanalysis，tlla．t  

is，the set ofdecision makers，the set of．possiT  

bleoptions，thesetofpossiblestrategies，tlleSet  

Ofpossibleoutcomes，and thepreferencesofthe  

decision makers，beginnlngWith theelements to  

describe a cooperative game with the set of all 

possible coalition structures，thatis，the set of  

decision makers，the characteristic function、tllC  

Set Ofpossible coalitions，and the set ofpossi－  

blecoalitionstructures．Moreover，Weneedal・ule  

Ofbenefitallocationinpossiblecoalitionsbrtlle  

transformation，in particular，fbr specifying the  

Preferencesofthedecisionmakersfbrthepossit）1e  

OutCOmeSintheframeworkofconflictanalysIS．Ill  

this paper，We adopt the Shapley value and the  

COnCept Ofnucleolus as the rules ofbenefit allo－  

Cation，becausebothofthemsatisfyseveralnor－  

mativelydesirablepropertiesandalwaysuniquely  

existsfbranygamewithanycoalitionstructur（、．  

Thepre缶rencesofdecisionmakersaredefinedr（1－  
flectingthebenefitallocatedtodecisionmakerin  

thecoalitiontowhichthedecisionmakerbelongs・   

Thewaytotransformthecooperativegames  

intothemodelsthatcanbeanalyzedintheh・ame－  
workofconaic■tanalysisisdefinedsoastotl・eat  
many person situations，thatis，n－perSOn Situa－  

tions，but the examples examinedin this papcl・  

are ofthe decision situations that thrce decisiu11  
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makersareinvolved・Inspiteofthesimplicityof  
theexample，SOmegreatinsightsaboutcoalition  

brmation can be obtained．Oneofthe mostim＿  

portantpropertiesisthatitisnotalwaystrueina  

COOperativegamethatthegrandcoalition，thatis，  

thecoalitionthata1lofthedecisionmakerspartic－  

ipate，isformed・Inthecasethattheexamplein  

thispapershows，SeVeralcoalitioncanbeformed  

inagroupintheconsequenceofthecooperation  

a11dthecompetitionamongdecisionmakers．   

Inthenextsection，Webrieflyseetheframe－  

work of cooperative games and that of conAict 

analysIS・Subsequently，We glVe the explanation  

Oftheprocedure ofthe transformation，fo1lowed  

bytheexaminationsofexamples．  

COalitions that can beformedis denoted by C，  

where  

・Cisasetofnon－emptySubsetsofN，an（1  

・払rany豆∈Ⅳ，（り∈C・  

A coalitionstructureis asubset ofC that fbrms  

apartitionofN・Acoalitionstructureexprcsses  
asetofallcoalitionsthatexistinagroupatthe  

Same time．The set ofallfbasible coalition stl・11C＿  

turesaredenotedbyB，Where  

・for any S∈C，there exists aβ∈B such  

thatS∈β，and   

・bran）′β＝（gl，∫2，…，gm）∈β，andarl）′  

J＝1，2，‥．，m，   

（∫1，β2，…，ち－1，（（勅∈ち，ち＋1，…，∫γ′↓）  

is also an element ofB．   

Theformerconditionexpressesthatforanypos－  

Sible coalition，there exists a coalition structure  

that thecoalitionisrealized，and thelatter con－  

ditionmeansthatforanycoalition，itisI）OSSil）le  

to dissolve the coalition．   

Intheframeworkofcooperativegames，a（le－  

Cision situationin which a grouplSinvoIvedis  

expressedbya4－tuple（N，V，C，B）：  

Definitionl（CooerativeGames）  
A cooperα軌eタαme官βαイーね〆e（Ⅳ，γ，C，β）．□   

2・2 Con月・ictAnalysis［2］  

In the丘・ameWOrk ofconflict analysIS，the situa－  

tions are treated，the situations that each deci－  

Sionmakerhassomestrategiesasthealternatives  

Ofactions，and the benefit ofthe decision mak－  

ersdependsontheselectionofstrategybyca（：h  
decision maker．   

Thesetofalldecisionmakersaredenotedt）y  

N，anda・Strategy thateachdecisionmakercan  

utilizeisexpressedbyacombinationofoptiollS・  
Anoptionisanelementofbehaviorofadecision  

maker・Fbreachoption，adecisionmakercanse－  

1ectit，OrnOt・SinceastrategylSaCOmbinationof  

Options，ifthesetofalloptionsfbrdecisionmaker  

i∈NisOi，thenastrategyofthisdecisionmaker  

isasubsetofOi・Becauseitisnotalwaystruethat  
allpossiblecombinationsofoptionsareavailable，   

2 Models   

In tllis section，We See the concepts usedin the  

丘ameworkofcooperativegamesandthatofcon－  
flictanalysIS・Theexpressionofcooperationina  
groupwithgamesincharacteristicfunctionform  

is（N，V，C，B），and the expression ofa decision  

Situationin theframeworkofconflict analysisis  

（Ⅳ，0，r，U，P）．   

2・1CooperativeGames［1］  

Intheh・amewOrkofcooperativegames，aCOalition  

thatcanbeformedinagroupandthebenefitthat  

thecoalitioncanmakearerespectivelyexpressed  

byasubset Softheset Nofalldecisionmakers  

andthevaluev（S）ofacharacteristicfunctionv．  

Ⅳ，∫，†ノSatis付tllat  

・Nisafiniteset，and  

・Visafunctionthatcorrespondsarealvalue  
V（S）toeachsubsetSofN，Wherev（¢）＝0．  

Itisrequiredforacoalitiontobeformedthat  

thedecision makerswhowouldliketobelongto  

thecoalitionhavetoagree．Itisnotalwaystruein  

SOmereaSOnS，llOWeVer，thatanycoalitioncanbe  

fbrmedifthemembersagree．Therecanbepolit－  

ical，time，andmonetaryrestrictions．Moreover，  

there can be some coalitions that cannot be con－  

Sistentwitheachotherbytheinteractionsamong  

them・Inordertoconcentrateonlyonthecoali－  
tions that are possible tobeformed，We uSe the  

COnCept Of coalitionformations．The set ofa11  
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the set ofallstrategies ofdecision makeriis a  

subsetof20i，anditisdenotedby71．   
Thebenefitofthedecisionmakersdependson  

theselectionofstrategybyeachdecisionmaker・  
We cal1acombinationofselections ofstrategies  

byeachdecisionmakers，anOutCOme・Again，all  

COmbinations ofselections ofstrategies by each  

decisionmakersarenotalwaysfeasible，thesetof  

allpossibleoutcomesisasubsetofIl℃，denoted  
i∈Ⅳ  

byU．Anoutcomeu＝（ui）i∈N∈Uisoftenex－  

pressed，Withsomesubset SofN，by（us，u＿S），  

Whereus＝（ui）i∈Sandu－S＝（uj）j∈N＼S・Theset  

ofallus，and theset ofallu－S arereSpeCtively  

denotedbyUsandU＿S・   

Forany2∈N，thebenefitofdecisionmakeri  

inoutcomeu∈Uisexpressedbyabenefitfunc－  
tionIL 蔦isafunctionfromU tothesetofall  
realnumbers，andた〉rany u∈U，13（u）means  

decisionmakeri，s benefitinoutcomeu．   

（Oi）i∈N，（77）i∈N，（彗）i∈NaredenotedbyO，T，  
P，reSpeCtively，and5－tuple（N，0，T，U，P）gives  

anexpressionofadecisionsituation・  

Definition2 

J 

3 Transfbrmation   

Thewayoftranstbrmationofacooperativegame，  

thatis，（N．v，C、B），intoaconfiictsituation，that  

is，（N，0，T、U，P），is proposedin this section・  

Consideracooperativegame（N，V，C，B）isgiven・   

First，WeneedtospecifythesetNinthecon－  

flict situation．Here，WeSimply usetheset Nin  

thecooperativegame・   

Next，itis required to specifythe set OiOf  

optlOIIS Ofdecision makerifor any7∈N・By  
uslng theset Cofal1coalitionsin thecoopera－  

tivegame，WedefineOiaSthesetofallpossible  

coalitionsthatthedecisionmakericanbelong・   

Fortheset7lofa11strategiesofdecisionmaker  

i∈N，WeaSSlgnthesetofa11possiblecombina－  

tionsoftheoptionsOiOfdecisionmakers・Inthis  
case，Sinceweassumedthateachdecisionmaker  

canbelongjustonecoalitionatthesametime，Oi  

and71canbeidentified．   

Moreover，theset Uisthepossiblecombina－  

tion of the strategies for each decision makers. 

Sinceitis assumed that only thepossiblecoali－  

tionstructures，thatis，theelementsβofB，Can  

be realized，U can beidentified with asubset of  

β．   

Determinlng the benefitfunction彗ofdeci－  
Sionmakeri∈N，WeuSetheShapleyvalueand  

theconcept ofnucleolus・Inbothcases，glVena  

COmbinationofselectionsofstrategiesbyeachde－  

Cision maker，We Can SPeCifythe benefit ofeach  

decision maker．   

Afterthetransformation，Weanalyzethecoali－  

tionformationinagroupbyuslngtheframework  

Ofconnictanalysis〔2］・   

4 Example  

Asanexample，WeeXaminethefo1lowlngCOOp（汀－  

ativegame‥   

・Ⅳ＝（1，2，3）   

●γ：  

v（卯＝γ（（1））＝γ（（2））＝γ（（3））＝0，  

γ（（1，2））＝0・2，U（（2，3））＝0・8，  

り（（3，1））＝0・9，γ（（1，2，3））＝1  

・C＝（（1），（2），（3），（1，2），（2，3），  
（3，1），（1，2，3））   

・β＝（（（1），（2），（3）），（（1，2），（3）），  
（（1），（2，3）），（（2），（1，3）），（（1，2，3）））  

Thisgameconsistsofthreedecisionmakers，and  

anycoalitionandanycoalitionstructuresarepos－  

Sible．ByuslngthewayoftransformationglVenin  

theprecedingsectionwiththeconceptofShapley  

value，WehaNethefo1lowlngCOnflictsituation・   

・Ⅳ＝（1，2，3）   

・0＝（Oi）豆∈〃：  

－01＝（（1），（1，2），（1，3），（1，2，3））  

－02＝（（2），（1，2），（2，3），（1，2，3））  

－03＝（（3），（2，3），（3，1），（1，2，3））   

・r＝（℃）i∈Ⅳ：  

－れ＝（（（1）），（（1，2）），（（1，3）），  
（（1，2，3）））  

一策＝（（（2）），（（1，2）），（（2，3）），  
（（1，2，3）））  
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5 Conclusion  一策＝（（（3）），（（2，3）），（（3，1）），  

（（1，2，3）））  

・ぴ＝H℃：  

豆∈〃  

・P＝（昂）i∈〃：   

Foranyi∈Nandu∈U，彗（u）isdefined   

bythefo1lowlngequation＝  

蔦（u）＝やi（γ，タ。J（可），   

Wherepi（v，β）istheShapleyvalueassigned   

to decisionmakeri∈N underthecoalition   
StruCtureβ，and thefunction fis defined   

branyん∈UbyJ（u）＝む′＝（肪∈Ⅳ∈U，   

Whereforany富∈N，  

Byexaminlng thesituationglVenin theprcce（1－  
1ngSeCtionbyuslngtheanalysis．procedureinthe  

丘ameworko£conflict analysis，We have that the  

COalitionstructure（（2），（3，1））isstable．There－  

fore，WeSeethatinthiscasethecoalition（3，1）  

SeemStObeformedinthisgroup．ThisexaIrlple  

Showedthatitisnotalwaystrueinacooperative  

gamethatthegrandcoalition，thatis，thecoali－  

tionthata1lofthedecisionmakerspartlClpate、is  

formed，and the procedure proposedin this pa－  

peris usefu1to analyze coalitionformationin a  

COOperativedecisionsituation．   

Therearesometopicsthatarerelatedtothe  

COntentSOfthispaper，andshouldbeinvestigated  

inthefutureresearches．Oneofthemisabout the  

COmputationalcomplexitythatwouldbeinvoIvcd  

intheprocedureofanalysisforcoalitionformation  

glVeninthispaperwhenthe numberofdecision  

makersincrease・AnothercanbethearbitrarltyOf  
the determination ofthe behefitfunction．More－  

OVer，WeShouldinvestigatetheissueofchangeof  

COalitionsinagroupdependingonthechangesof  

theenvironmentofthegroup．  
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∀ブ∈Oi∈fi，fj＝fi，  

andthefunctionglSanidentificationmap－  

plngffomUtoB．  

Forexample，if  

祝＝（（（1，2）），（（2，3）），（（2，3））），  

then  

J（祝）＝（（（1）），（（2，3）），（（2，3）））  

and  

タ。J（u）＝（（1），（（2，3）））．  

By uslng these definitions，We have the  

values of benefit function of each decision  

makerandeachpossibleoutcomeasfollows．  
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1bble：Values ofBenefit Fhnction  

U＼〃   2   3   

（（1），（2），（3））   0   0   0   

（（1），（2，3））   0   0．213  0．587   

i（2），（3，1））  0．281   0   0．619   

（（1，2），（3））  0．111  0．089   0   

（（1，2，3））   0．25  0．2  0，55  
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