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1 Introduction

M anysocial, economicandpoliticalactivitiesareconductedbygroupsorcoalitionsofindivid-
uals. Forexample, consumptiontakesplacewithinhouseholdsorfamilies;productioniscarried
outby …rms which are large coalitions ofowners ofdi¤erentfactors ofproduction;workers
areorganizedintradeunionsorprofessionalassociations;publicgoodsareproducedwithina
complexcoalitionstructureoffederal, state, andlocaljurisdictions;politicallife is conducted
throughpoliticalpartiesandinterestgroups;andindividualsbelongtonetworksofformaland
informalsocialclubs.

T heframeworkofsocialenvironmentsasintroducedinChwe[4]speci…eswhateachcoalition
candoifandwhenitforms. Itisgeneralenoughtointegratetherepresentationofacooperative
game, anextensive-formgamewithperfectinformation, andanormal-formgameplayedinsuch
afashion thatthereare coalitionalmoves and countermoves. A n example is the coalitional
contingentthreatsituationduetoG reenberg[5]. M oreover, thisframeworkallowsustostudy
economicandsocialactivitieswheretherulesofthegameareratheramorphousortheprocedures
are rarelypinneddown (e.g. in sequentialbargainingorcoalition formationwithoutarigid
protocol), andforwhichclassicalgametheorycouldleadtoasolutionwhichreliesheavilyon
anarbitrarilychosen procedureorrule (see G reenberg[5], G reenbergetal. [6]). Forsocial
environmentswherecoalitionscanformthroughbindingornon-bindingagreementsandactions
arepublic, Chwe[4]andX ue[12]haveproposedthesolutionconceptsofthelargestconsistent
setandtheoptimisticorconservativestablestandardsofbehavior, respectively. T hesolution
conceptspredictwhichcoalitionsstructuresarepossiblystableandcouldemerge.1

B othapproacheshaveanumberofnicefeatures. Firstly, theydonotrelyonaverydetailed
descriptionofthecoalitionformationprocess as noncooperativesequentialgames do, seee.g.
B loch[3].2 N ocommitmentassumptionisimposed. Secondly, itincorporatesthefarsightedness
ofthecoalitions. A coalitionconsidersthepossibilitythat, onceitacts, anothercoalitionmight
react, athirdcoalitionmightinturnreact, andsoonwithoutlimit. T hemaindi¤erencebetween
Chwe[4]andX ue[12]isthatX ue’sapproachstrengthensthefarsightednessnotion. A farsighted
individualconsiders onlythe…naloutcomes thatmightresultwhenmakingchoices. B ut, an
individualwith perfectforesightconsiders alsohow…naloutcomes canbereached. T hatis,
possibledeviationsalongthewaytothe…naloutcomesshouldbeconsidered.3

1Foraveryspeci…csocialenvironment, namelythecoalitionalcontingentthreatsituation, M ariotti [8]has
de…nedan equilibrium concept: thecoalitionalequilibrium. Centraltohis conceptis thenotionofcoalitional
strategiesandthesimilaritywithsubgameperfection(exceptthatcoalitionsareformallytreatedasplayers).

2Sequentialcoalition formation games arequite sensitivetotheexactcoalition formation process and rely
onthecommitmentassumption. O ncesome individuals haveagreedtoform acoalitiontheyarecommittedto
remaininthatcoalition. T heycanneitherleavethecoalitionnorproposetochangeitlateron.

3InChwe[4]thespeci…cationofhowindividualsviewandusetheiralternatives is formalizedbytheindirect
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B othapproaches su¤erfrom anumberofdrawbacksaswell, someofthem pointedoutby
theauthorsthemselves. Forinstance, as indicatedinChwe[4], thelargestconsistentsetmay
failtosatisfytherequirementofindividualrationality. A n individualthatis giventhechoice
betweentwomoves, whereoneyieldswithcertaintyahigherpayo¤ thantheother, mightchoose
themoveleadingtothelowerpayo¤ accordingtothelargestconsistentset. T his is perhaps
somewhatlessdisturbingthanitseemsat…rstsight, sincethelargestconsistentsetaimstobe
aweakconcept, aconceptthatrules outwithcon…dence. Itis thereforemoresurprising, as
weshowinthis paper, thatincertainsocialenvironmentsthelargestconsistentsetmayrule
outtoomuch. O nedrawbackofboththeoptimisticandtheconservativestablestandards of
behaviorofX ue[12], isthatbothsolutionsetsmaybeempty. T his isworrisomeastheideaof
farsightednesssuggeststhatsincecoalitionsdotakeintoaccountthefarreachingconsequences
oftheirmoves, theyshouldbeabletosettleonsomestableoutcomesatleast. W ealsopresent
anumberofexampleswherethestablestandardsofbehaviorleadtoundesirableoutcomes, for
instancethatbothO SSB andevenCSSB mayruleouttoolittle, orevenworse, toomuch.

W e aim forasolution conceptthatidenti…es the consequences ofcommon knowledgeof
rationalityandfarsightednesswithintheframeworkofsocialenvironments, andthatremedies
theproblemsmentionedabove. Toachievethisgoal, weproposetoextendtherationalizability
approachofB ernheim [2]andPearce[9 ]totheframeworkofsocialenvironments. Cautiousness
intherationalizabilityapproachisalreadyintroducedinB ernheim [2]andPearce[9 ]. Cautious
rationalizabilityisappropriateifagentsareknowntobenotmerelyrationalbutalsocautious
(i.e. agents willexercise prudencewhen itis costless todoso). Cautiousness is needed to
eliminatethetakingofrisksthatseemlikelytobecostlywhentherearenoo¤settingadvantages
foranagenttoconsider. H ere, weuseacautiousversionofrationalizabilitythatisalsoanalyzed
inH eringsandVannetelbosch[7 ].

Sincesocialenvironments dealwiththebehaviorofcoalitions, whereas rationalizabilityis
abouttheimplicationsofrationalityofindividuals, wehavetoconvertcoalitionalbehaviorinto
individualbehavior. T his isachievedbyrecognizingthatindividualparticipationinacoalition
is basicallycharacterizedbytwopossibilities. A n individualmayeitheragreetoacoalitional
move, orobjecttoitandblockit. U nlikeinnon-cooperativegametheory, inasocialenvironment
severalcoalitionsmayandcouldbewillingtomoveatthesametime. Con‡ictsofinterestmay
arise, whichcantaketheformofonecoalitiontryingtopreemptthemoveofanothercoalition,
butalsoofcoordinationproblems inandbetweencoalitions. Individualsshouldthereforealso
dominancerelationwhichcapturessomefarsightednessoftheindividuals. InX ue[12]itis formalizedbymeans
ofthetheoryofsocialsituationsdevelopedbyG reenberg[5]. A socialsituationallowstocaptureperfectforesight
(whichstrengthens farsightedness) byextendingthevon N eumannand M orgenstern [11]notionofstabilityto
accommodatedi¤erentbehavioronthepartoftheindividualsintermsoftheirKnightian(pessimismoroptimism)
attitudetowardsuncertainty.
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havebeliefsonhowsuchcon‡ictsofinterestaresolved.
T heequilibrium approachassumesthatindividualshavecommonexpectationsabouttheir

behaviors. T hatis, eachindividualholdsacorrectconjectureaboutthebehaviorofeveryother
individual. B utonceweadmitthepossibilitythatan individualmayhaveseveralbehaviors
thatshecouldreasonablytake, conjecturesandbehaviorsactuallyplayedmaybemismatched.
T his is whatdistinguishes the rationalizability approach from the equilibrium one. Indeed,
intherationalizabilityapproach, theconjectures arenotassumedtobecorrect, butareonly
constrainedbyconsiderations ofrationality. Each individualbelieves thatthebehaviortaken
by every otherindividualis a bestresponse tosomeconjectureon every otherindividual’s
behavior, and, further, eachindividualassumesthateveryotherindividualreasonsinthisway
andhencethinksthateveryotherindividualbelievesthateveryotherindividual’sbehavioris
abestresponsetosomeconjecture, andsoon. Inotherwords, theindividualrationalityofthe
individuals iscommonknowledge.

W eintroducetwoalternativede…nitionsofthesocialrationalizabilityconceptwhichweshow
tobeequivalentde…nitions. T he…rstone is strongly in‡uencedbyBattigalli’s [1]extensive-
form rationalizability. Itis based on twoassumptions: (1) the individuals are rationaland
endowedwith ahierarchyofhypotheses, and (2) this is common knowledgeatthe original
status-quo. Centraltoournewconceptarethenotionsofindividualbehaviorandofprior-belief.
A n individualbehaviordescribes, foreachhistory, thecoalitionalmoves theindividualagrees
tojoinandthoseshedecidestoblock. B eliefsaboutwhichagreementisrealizedwithintheset
ofagreementsarederivedfrom aprior-beliefovertheentiresetoffeasiblemoves. O ursecond
de…nitionismotivatedbyPearce’s[9 ]originalextensive-formrationalizabilityandisbasedona
reductionprocedure.4 W eshowtheequivalenceofourtwode…nitionsofsocialrationalizability.

O urmainresultsarethefollowing. W eshowhowthemainideasofrationalizabilitycanbe
extendedtodealwithsocialenvironments, whichisnotstraightforwardsincesocialenvironments
areoutsidethe realm ofnon-cooperative games. B y doingso, wearethe …rsttoprovide a
solutionconceptforsocialenvironmentsthatleadstoanon-emptysetofstableoutcomesthat
isconsistentwithindividualrationality. Sincesocialenvironmentsdealwithcoalitionalmoves,
itis importantthatsocialrationalizabilitynotonlyguarantees individualrationality, butalso
coalitionalrationality. A mongasetofParetorankedalternatives acoalition should beable
tocoordinateontheParetooptimalone. Socialrationalizabilityis showntosatisfycoalitional
rationality.

T hepaperisorganizedasfollows. InSection2 weintroducesomenotationsandprimitives.
W e presentthe solution concepts ofChwe [4]and X ue [12], andwegive themotivation for

4O therpapersrelatedtoextensive-formrationalizability(EFR )areamongothersB ernheim [2], whointroduced
subgame-perfectrationalizability, andShimoji andW atson[10], whostudiedtheequivalencebetweenconditional
dominanceandEFR .

3



introducinganewconceptbymeans ofanumberofexamples. In Section3weproposetwo
alternativede…nitionsofsocialrationalizabilityandweshowtheequivalenceofbothofthem.
T heexamplesarereconsideredandsolvedbyourconcept. InSection4westudytheproperty
ofcoalitionalrationalityandshowitis satis…edbysocialrationalizability. Finally, Section 5
concludes.

2 SocialEnvironments

2.1 N otationsandPrimitives

A sinChwe[4]andX ue[12], wede…neby¡=

I;Z ;(ui)i2I ;f! SgSµI ;S6= ;

®
asocialenvironment,

whereI=f1 ;2;:::;#Ig is thesetofindividuals, Z is the…nitesetofoutcomes, f! SgSµI ;S6= ;
aree¤ectivenessrelationsde…nedon Z , andforeveryindividuali2I, ui:Z ! R isherutility
function. W edenoteby#IthecardinalityofI. T herelation ! S representswhatcoalition S

cando: x0 ! Sx1 meansthatifx0 isthestatus-quo, coalitionS canmakex1 thenewstatus-quo.
ItdoesnotmeanthatcoalitionS canenforcex1 nomatterwhatanyoneelsedoes;afterS moves
tox1 fromx0 , anothercoalitionS

0mightmovetox2 , wherex1 ! S0x2 . A priori norestrictions
areimposedonthee¤ectivenessrelationsf! SgSµI ;S6= ; . Forexample, thee¤ectivenessrelation
canbeempty, x0 ! Sx0 mightbepossible, andx0 ! Sx1 doesnotimplyx1 ! Sx0 . A llactions
ormovesarepublicandtheindividualscareonlyabouttheendoutcome, nothowitisreached.
Conventionalgametheoreticsituationscanbemodeledasasocialenvironment(seeforinstance
Chwe[4]).

Forsocialenvironmentswherecoalitions can form throughbindingornon-bindingagree-
ments andactions arepublic, Chwe [4]and X ue [12]haveproposed interestingconcepts, the
largestconsistentsetandtheoptimisticorconservativestablestandards ofbehavior, respec-
tively, topredictwhichcoalitionstructuresarepossiblystableorcouldemerge.

2.2 TheL argestConsistentSet

B asedonthe indirectdominancerelation, Chwe [4]de…ned thelargestconsistentset(L CS).
T he indirectdominancerelationcaptures thefactthatfarsightedcoalitions considertheend
outcomethattheirmove(s) eventuallymayleadto. M oreover, acoalitionmaydeviatefrom
astatus quoonly ifeachofits members canbemade strictlybettero¤. So, anoutcome y
indirectlydominatesx ify canreplacex inasequenceofmoves, suchthatateachmoveall
deviatorsarebettero¤ attheendoutcomey comparedtothestatus-quotheyface. Formally,
indirectdominanceisde…nedasfollows.

A noutcomexisindirectlydominatedbyy, orx¿ y, ifthereexistsasequencex0 ;x1;:::;xm ;
wherex0 =xandxm =y, andasequenceS 0 ;S1;:::;Sm ¡1 suchthatxj! Sjxj+ 1 andui(xj)<
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ui(y)8i2 Sj, forj=0 ;1 ;::;m¡1 . D irectstrictdominanceisobtainedbysettingm=1 . A n
outcomexisdirectlydominated byy, orx< y, ifthereexistsacoalitionS suchthatx! S y

andui(x)< ui(y)8i2 S . O bviously, ifx< y, thenx¿ y. T helargestconsistentset, L C S (¡),
isde…nedasfollows.

D e…nition1 (Chwe, 19 9 4) A setY µZ is consistentifx2Y ifandonlyif8y;S suchthat
x! Sy, 9z2 Y , wherey=zory¿ z, suchthatwedonothaveui(x)< ui(z)foralli2 S .
T helargestconsistentsetL C S (¡)is theconsistentsetsuchthatifY µ Z is consistentthen
Y µL C S (¡).

B yconsideringindirectdominance, thelargestconsistentsetcapturesthenotionoffarsight-
edness. A noutcomeis stable, thatisanoutcomeis inthelargestconsistentset, ifandonlyif
deviations from itdonotoccurbecausethedeviationitselforpotentialfurtherdeviationsare
notunanimouslypreferredtotheoriginaloutcomebythecoalitionconsideringthedeviation.
A lthoughtherecanbemanyconsistentsets, Chwe[4]has shownthatthereuniquelyexists a
largestconsistentset, L C S (¡);andthatthelargestconsistentsetisnon-empty. O nesimple
wayto…nd L C S (¡)is toapply the followingiterativeprocedure. L etY 0 ´ Z . T hen, Y k

(k=1 ;2;:::) is inductivelyobtainedasfollows: x2 Z belongstoY k ifandonlyif8y;S such
thatx! Sy, 9z2 Y k¡1, wherey=zory¿ z;suchthatwedonothaveui(x)< ui(z)forall
i2 S . T hen, L C S (¡)isT

ķ 1 Y
k.

2.3 StableStandardsofB ehavior

W egivethede…nitions ofO ptimisticStableStandardofB ehavior(O SSB ) andConservative
StableStandardofB ehavior(CSSB ) duetoX ue[12]. Somenotationsandde…nitionshaveto
beintroduced. A pathisasequence(x0 ;x1;:::;xm )whereforallj=0 ;1 ;:::;m¡1 , thereexists
acoalition SjµIsuchthatxj ! Sjxj+ 1 andxj;xj+ 1 2 Z . L et¦ bethesetofpaths in Z ,
and¦x thesetofpaths in Z originatingfrom x. X ue[12]de…nedastandardofbehaviorasa
function¾ :Z ! 2¦ suchthat¾(x)µ¦x forallx2 Z . A standardofbehavior¾ issaidtobe
internallystable ifforalloutcomesx2 Z andforall® 2¾(x), theredonotexisty2® , S µI,
andz2 Z suchthaty ! SzandS “prefers” ¾(z)to®. A standardofbehavior¾ issaidtobe
externallystable ifforalloutcomesx2 Z andforall® 2¦xn¾(x), thereexisty 2 ® , S µI

andz2 Z suchthaty ! SzandS “prefers” ¾(z)to®. A standardofbehavior¾ isstableifit
isbothinternallyandexternallystable.

A s in G reenberg[5], X ue [12]distinguishedanoptimisticandaconservativeapproachto
de…ne “prefers.” In the optimistic approach acoalition S prefers ¾(z)to ® if 9̄ 2 ¾(z);

ui(®)< ui(̄ )8i2 S .5 IntheconservativeapproachacoalitionS prefers¾(z)to® if8̄ 2¾(z);
5W ede…netheutilityofapath ® astheutilityoftheendoutcomeof® .
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ui(®)< ui(̄ )8i2 S . A nO SSB isastablestandardofbehavior, where“prefers” isde…nedby
theoptimisticapproach. A CSSB is astablestandardofbehavior, where“prefers” is de…ned
bytheconservativeapproach. Formally,

D e…nition2 (X ue, 19 9 8) L et¾ beastandardofbehavior. T hen,

(i) ¾ is anO SSB if8x2 Z , ® 2¦xn¾(x)() 9S µI, y2®, andz2 Z suchthaty ! Szand
9̄ 2¾(z):ui(®)< ui(̄ )8i2 S .

(ii) ¾ is aCSSB if8x2 Z , ® 2¦xn¾(x)() 9S µI, y2®, andz2 Z suchthaty ! Szand
8̄ 2¾(z)6=;:ui(®)< ui(̄ )8i2 S:

2.4 M otivationandExamples

A shasalreadybeenmentionedbyChwe[4]himself, theL CS isblurringoravoidingimportant
issues, andhence, su¤ers substantialdrawbacks. O nedrawbackis thatthe L CS does notin-
corporateanyideaofbestresponse. T hereby, itis notverysurprisingthatthe L CS doesnot
alwaysruleoutallunreasonablemoves. Figure1 showsasocialenvironmentwithoneindividual

-

?

u u

u

x0 (1) x1 (2 )

x2 (3)

f1g

f1g

Figure1: Individualrationality.

thatis currentlyatthestatus quox0 whereshegets 1 unitofutility. Shehas thepossibility
tomovetooutcomex1 andobtain2 unitsofutility, ortogotooutcomex2 andreceive3units
ofutility. InthesocialenvironmentofFigure1, L C S(¡)= fx1;x2 g:T his is unreasonableas
asimpleoptimizationdictates individual1 tomovetox2 ;inordertogetautilityequalto3
insteadof2. So, theL CS doesnotsatisfyindividualrationality.6

6T wootherproblemshavealsobeenmentionedbyChwe[4]. First, theL CS doesnotincorporatethedecision
ofsubcoalitionstovetocoalitionalmoves. Second, acoalitionconsiderswhatfurthermovesothercoalitionswill
makeonceitmoves, butdoesnotconsiderwhatothercoalitionswilldoifitdoesnotmove. H ence, theL CS does
notallowforthepossibilityofcoalitionsmovingtopreemptthemovesofothercoalitions. Socialrationalizability
(aswellas X ue’s [12]concepts) overcomestheseproblems.
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ItismoresurprisingthatwehavefoundsocialenvironmentswhereL CS rulesouttoomuch.
T his problem is moreserious as L CS is developed tobeaweakconceptthatrules outwith
con…dence. In the socialenvironmentofFigure 2, there arethree individuals thathave the

- - -u u u ux0 (1;1;0 ) x1 (2 ;0 ;0 ) x2 (0 ;0 ;0 ) x3 (0 ;1;0 )

f1g f2g f3g

Figure2: L CS mayruleouttoomuch

opportunitytomoveinasequentialmanner. T hestatusquoisx0:T heutilitytuplesachievable
atthefouroutcomesareindicatedinparentheses, withtheutilityofindividuali inposition i:

T hedirectdominancerelationisgivenbyx0 < x1 andtheindirectonebyx0 ¿ x1:Itfollows
thatL C S(¡)= fx1;x2 ;x3g;sooutcomex0 is ruledout. H owever, individual1 onlywantsto
movefrom outcomex0 tooutcomex1 ifsheis surethatindividual2 willnotmovefrom x1 to
x2 :Individual2 doeshaveincentivestomovefromx1 tox2 asthemovetox2 enablesindividual
3 tomovetox3:Itisonlywhenindividual2 issurethat3 doesnotmovethatheis indi¤erent
betweenmovingandnotmoving. Evenundersuchextremebeliefs individual2 wouldnotloose
frommovingtox2 :Itisthereforecertainlyreasonableforindividual1 nottomovefromoutcome
x0 tox1: A conceptthataimstoruleoutwithcon…denceshouldnotruleoutoutcomex0 .

T he O SSB seems toperform betterthan L CS forthe socialenvironmentofFigure 2. It
holds thatthe unique O SSB is de…ned by ¾(x0)= f(x0)g; ¾(x1)= f(x1;x2 ;x3)g; ¾(x2)=
f(x2);(x2 ;x3)g and¾(x3)= f(x3)g. T heuniqueness ofO SSB followsfrom Claim 3.11 inX ue
[12]. Soindividual 1 willnotmake themove from x0 tox1;because she fears themoveof
individual2 from x1 tox2 . L essconvincingisthat(x1;x2)=2¾(x1). Individual2 hopesforthe
best, soheisconvincedthatindividual3 movesfromx2 tox3. T his isnotconsistentwiththe
factthat¾(x2)containsboth(x2)and(x2 ;x3).

T heCSSB isatrulyweakconcept. Itdoesn’truleoutanythinginthesocialenvironment
ofFigure2. B uteventhoughaCSSB is typicallyaveryweakconcept, itmayalsoruleout
toomuch. InthesocialenvironmentofFigure3thereisauniqueCSSB , givenby¾(x0)=;;
¾(x1)=f(x1)g and¾(x2)=f(x2)g. T heuniquenessofCSSB followsfrom Claim 3.11 inX ue
[12]. A lthoughauniqueCSSB exists, itis empty-valuedforsomestatusquos. A standardof
behaviorthatprescribes ¾(x0)= f(x0 ;x1);(x0 ;x2)g;violates internalstabilitywhenonealso
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?

u u

u

x0 (0 ;0 ) x2 (1;2 )

x1 (2 ;1)

f2g

f1g

Figure3: CSSB andO SSB mayruleouttoomuch.

assignstheobvious¾(x1)=f(x1)gand¾(x2)=f(x2)g;since(x0 ;x2)2¾(x0);x0 ! f1gx1;and
¾(x1)ispreferredto(x0 ;x2):

T heuniqueO SSB coincideswiththeCSSB forthesocialenvironmentofFigure3, andmay
thereforealsobeempty-valuedandruleouttoomuch, afeaturethatislesssurprisingforO SSB .
T heexamplebecomes evenmorestrikingwhenweaddamovex0 ! f1;2gx3 withpayo¤s¡1
forboth individuals. T hen theuniqueCSSB andtheuniqueO SSB aregivenby ¾(x0)= ;;
¾(x1)= f(x1)g;¾(x2)= f(x2)g and ¾(x3)= f(x3)g: T hesolutionconceptsCSSB and O SSB
donotdistinguishthemovestox1 andx2 ontheonehand, andthemovetox3 ontheother.
A notherpossibilityistoaddamovex3 ! f1gx0 andtoputtheutilityofbothindividualsto¡1
atx3. T hestandardofbehavior¾(x3)=f(x3)g;¾(x0)=;;¾(x1)=f(x1)g;and¾(x2)=f(x2)g
isbothanO SSB andaCSSB . T heworstoutcomeisstable.

CSSB and O SSB mayalsoruleouttoolittle. InthesocialenvironmentofFigure4, the
onlysensiblestandardofbehavioris ¾(x0)= f(x0)g. N evertheless, thestandardofbehavior

-

?

u u

u

x0 (3;3) x2 (2 ;1)

x1 (1;2 )

f2g

f1g

Figure4: O SSB andCSSB mayruleouttoolittle.

¾(x0)=f(x0);(x0 ;x1);(x0 ;x2)g;¾(x1)=f(x1)g and¾(x2)=f(x2)g isboththeuniqueCSSB
andtheuniqueO SSB .Itmaylooklikethisphenomenoniscausedbytheabsenceoftheno-move.
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B uteven ifweaddmovesx0 ! f1gx0;x0 ! f2gx0 ;x0 ! f1;2gx0 , thenthestandardofbehav-
iorde…nedby¾(x0)=f(x0);(x0 ;x1);(x0 ;x2);(x0 ;x0);(x0;x0 ;x1);(x0;x0 ;x2);(x0 ;x0;x0);¢¢¢g;
¾(x1)= f(x1)g and ¾(x2)= f(x2)g is aCSSB . O SSB seems todobetternow, as theunique
O SSB isgivenby¾(x0)=f(x0);(x0 ;x0);(x0;x0 ;x0);¢¢¢g;¾(x1)=f(x1)g;and¾(x2)=f(x2)g.

Inordertoremedythesedrawbacks, weproposeanotionofrationalizabilityforsocialen-
vironments, whichidenti…esthecoalitionsthatarelikelytoform andtheoutcomesthatmight
occurwhen (1) the individuals arerationalandendowedwithahierarchyofhypotheses, and
(2) this iscommonknowledgeattheoriginalstatus-quo.

3 R ationalizableSocialB ehaviors

3.1 IndividualandSocialB ehaviors

In whatfollows, wedenotethemoveofcoalition S from xtoy, x ! S y, by (xy;S). T he
no-moveatstatus-quox is denoted by (xx;;). O ne has todistinguish between (xx;;)and
(xx;fig). Indeed, (xx;fig)means thatindividuali can move from x tox. T he setofall
possiblemovesandno-moveisgivenbyM =f(xy;S)jx;y2 Z ;x! Syg[ f(xx;;)jx2 Z g:A n
originalstatus-quois given, and itis denotedx0 . W e considerhistories startingatx0 . W e
denotebyh= (x0 ;m1;m2 ;:::;mk¡1)ahistoryoflengthk, wherex0 2 Z is the status-quo,
mj=(m¡jm

+
j;m

c
j)2 M , m¡1 =x0 , m+

j =m¡j+ 1 andm
c
jdenotesthecoalitionofindividualsthat

movesfromm¡j tom+
j, j=1 ;:::;k¡1 . T helengthofahistoryhisdenotedl(h)withl(h)=1

forh=(x0). Tomakethelengthofahistoryhexplicit, wesometimesdenoteitbyhk, where
kisthelengthofthehistory. L eth¡ =x0 betheoriginalstatus-quoofhandh+ =m+

l(h)¡1 be
theendoutcomeofh. G ivenhkandj·k(j;k2 N ), wecallhjasub-historyofhk ifhjconsists
ofthe…rstj elementsofhk, andwewritehj·hk. A historyisdi¤erentfromapathasusedin
thetheoryofstablestandardsofbehavior. A pathonlygivesasequenceofoutcomes, whereas
forahistoryitalsomatterswhichcoalitionmadethemovefromoneoutcometoanother.

T hesetoffeasiblemovesafterhistoryhisdenotedbyM (h)=fm2 M jh+ =m¡gnf(h+h+ ;
;)g forallh. Itdoesnotincludetheno-move. L etM i(h)=f(xy;S)2 M (h)ji2Sg betheset
offeasiblemovesafterhistoryhinvolvingindividuali. T hesetofindividualsthathasamove
afterhistoryhisdenotedI(h)=fi2IjM i(h)6=;g.

W edenotebyH thesetofallhistorieswith…nitelengthandbyH(J)thesetofhistories
withatmostJmoves. T hatis, H(J)= fh2Hjl(h)·J+ 1g. Temporarilywe…xJand
consideronlyhistories inH(J). L etHi(J)=fh2H(J)jM i(h)6=;g. Itisthesetofhistories
thatcontainatmostJmovesandafterwhichindividuali is involvedinamove. Individuali’s
opponentsaredenotedby¡i. A sgeneralnotation, wedenoteby¢ (X )thesetofallprobability
measures on X . For…nite X , wedenoteby ¢ 0(X )thesetofallprobabilitymeasures giving
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positiveprobabilitytoeachmemberofX .

A socialbehaviorselects afteranyhistoryauniquemoveorano-move. W edenote itby
b=(b(h))h2H (J) whereb(h)2 M (h)[ f(h+h+ ;;)g. L etB bethesetofallsocialbehaviors.
O uraim isto…ndthosesocialbehaviorsthatarerationalizable. From therationalizablesocial
behaviors, wederivethesetofoutcomesthatarestable. W eaim foraconceptthatisweak, so
rulesoutwithcon…dence. Todothis, weexamineindividualbehaviors…rst.

W emodelan individualbehavioras, foreachhistory, thesetofcoalitionalmoves the in-
dividualagrees tojoinandthoseshedecides toblock. O bservethattheframeworkofsocial
environments does notexclude thatan individualmightagree tojoin more than one coali-
tionalmove(ifpossible). Formally, abehaviorofindividuali isbi=(bi(¢jh))h2H i(J) where
bi(¢jh):M i(h)! f0 ;1 g. Ifbi((xy;S)jh)=1 then i2 S agreestojoininthepotentialmove
ofcoalitionS fromxtoy. Ifbi((xy;S)jh)=0 then i2 S blocksthemoveofcoalitionS from
xtoy. T hesetofallpossiblebehaviorsofindividuali isdenotedbyB i.

Itmayhappenthattheindividualsagreeonmorethanonemove. W edenotebyM (h)=
©
M

¯̄
;6= M ½M (h)

ª
thecollectionofsets offeasiblemoves afterh. Foreveryhistoryh2

H(J), theagreementfunction is amappingf(¢jh):Qi2I B i ! M (h)[ f(h+h+ ;;)gwhich
associatestothepro…lesofindividualbehaviorsthesetofmovesafterhistoryhonwhichthere
isagreement, so

(i) f((bi)i2I jh)= M 2 M (h)if8(xy;S)2 M , 8i 2 S , wehavebi((xy;S)jh)= 1 and
8(xy;S)2 M (h)nM , 9i2 S suchthatbi((xy;S)jh)=0 ;

(ii) f((bi)i2I jh)=(h+ h+ ;;)if8(xy;S)2 M (h), 9i2 S suchthatbi((xy;S)jh)=0 .

A pro…leofindividualbehaviors inducesasocialbehaviororanumberofsocialbehaviors.
A socialbehavioris inducedbyapro…leofindividualbehaviors ifforeachhistorythemove
prescribed by the socialbehavioris amove on which there is agreementby allindividuals
involvedinthemove, ortheno-movewhennoagreementispossible.

3.2 B eliefs, ConjecturesandPayo¤s

A problemariseswhenthereareseveralmovesonwhichagreementispossible. O nealternative
is toassume thatallindividuals haveuniform prior-beliefs on the set M (h): T he likelihood
ofa particularmove in the setofmoves on which there is agreement, is then determined
byBayesianupdating. T his results inuniform expostbeliefs on theagreementset. W eal-
lowthe individuals tohaveany prior-beliefs on the set M (h): O nly, itis assumed thatthe

10



prior-beliefs ofthe individuals are cautious. L etqi = (qi(¢jh))h2H (J) be the prior-belief
ofindividual i, where qi(¢jh): M (h) ! ¢ 0(M (h)). H ence, given a setofagreements
M µ M (h), the probability individual i assigns tothe realization ofthemovem 2 M is
given byqi(m jh;M )= (qi(m jh))¢[P m 2M qi(m jh)]¡1 ifm 2 M andqi(m jh;M )= 0

otherwise. L etQ ibethesetofallfunctionsqi.

T hebasisforrationalizabilityisthatindividualsformconjecturesabouteachothers’behavior
andthenoptimizesubjecttotheseconjectures. W erestricttheindividualstoholduncorrelated
conjectures7 aboutthebehaviors oftheiropponents. A ftereachhistoryh2Hi(J)atwhich
individuali is involved inamove, sheholds suchconjectures. A conjectureofindividuali is
amappingci :Hi(J)!

Q
j6= i¢ (B j). W edenotebyci(h

0)(b¡i)theprobability individuali
conjecturesathistoryh0thatheropponentsbehaviorisb¡i. W edenotecji(h

0
)(bj)2 ¢ (B j)the

probabilityindividuali conjectures athistoryh0 thatplayerj’s behaviorisbj. N oticethata
conjecturemaychangeasthecourseofthesocialsituationunfolds, andthatthereisonlyaneed
foranindividualtoform conjectureswhenanindividualispotentiallyinvolvedinamove.

A conjecturecireachesh2Hi(J)ifthere is an individualbehaviorbi, andthereare in-
dividualbehaviors ofheropponents b¡i in the supportofci suchthat(bi;b¡i)reachesh. A
pro…le(bi;b¡i)reachesh=(x0 ;m1;:::;mk)ifbi(mjjhj)= 1 8i2mc

j, j=1 ;:::;k. A behavior
bireacheshifthereisb¡isuchthat(bi;b¡i)reachesh. A setA¡iµB ¡ireacheshifthereis
(bi;b¡i)withb¡i2A¡ireachingh.

A teachhistoryh0afterwhichindividualihasamove, sheusesherprior-beliefsandconjec-
turesath0todeterminethelikelihoodoffuturemovesbymeansofBayesianupdating. G iven
bi2 B i, qi2 Q i, ci:Hi(J)!

Q
j6= i¢ (B j), andh02Hi(J), theprobabilityindividuali ath0

believesthathistoryh=(x0 ;m1;m2 ;:::;mk)̧ h0willbefollowedbythemovemk+ 1 isdenoted
bydi(h

0)(mk+ 1 jh)withdi(h
0)(¢jh)2 ¢ (M (h)[ f(h+ h+ ;;)g). W henever(bi;ci)reachesh;

thisrealizationprobabilityisdeterminedasfollows:

di(h
0
)(mk+ 1 jh)

=

P
b¡i

h
p(b¡ijci(h0))¢p(h;mk+ 1 jbi;b¡i;qi)

i

P
(xy;S)2M (h)[f(h + h + ;; )g

P
b¡i[p(b¡ijci(h

0))¢p(h;(xy;S)jbi;b¡i;qi)]
,

formk+ 1 2 M (h);wherep(b¡ijci(h0))=ci(h
0
)(b¡i)andp(h;(xy;S)jbi;b¡i;qi)istheprob-

abilitythath= (x0 ;m1;m2 ;:::;mk)realizes and is followedbymk+ 1 = (xy;S), givenbi, b¡i
and qi. If(xy;S)2 M (h)then p(h;(xy;S)jbi;b¡i;qi)=

Qk+ 1
j= 1 qi(mj jhj;f(bi;b¡i jhj)).

7 T heanalysis where individuals hold correlatedconjectures aboutthe behaviors oftheiropponents is very
similar.
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If(xy;S)= (h+ h+ ;;)then p(h;(xy;S)jbi;b¡i;qi)=
Qk

j= 1qi(mj jhj;f(bi;b¡i jhj)) if
f(bi;b¡ijh)=(h+h+ ;;), andp(h;(xy;S)jbi;b¡i;qi)= 0 iff(bi;b¡ijh)6=(h+ h+ ;;), which
re‡ects thatwhen there is agreementon somemoves, oneofthem willbe realized and the
no-movedoesnotoccur.

Fromtherealizationsprobabilitiesath0anindividualcaneasilydeterminethelikelihoodof
endingup atthedi¤erentoutcomes from whichtheexpectedutilityofthe individualfollows
immediately. G iven (bi;ci;qi);where (bi;ci)reaches h0;the expected utility ofindividual i
conditionalonreachinghistoryh0 is

U i(h
0
)(bi;ci;qi)=

X

x2Z

2
64

X

(h0;m l(h0);:::;m k)2h¡1(fxg)

kY

j= l(h0)

di(h
0
)(mjj(h0;ml(h0);:::;mj¡1))

3
75 ui(x),

whereh¡1(fxg)= fh2H(J)jl(h)= Jandh+ = xorh= (x0 ;m1;:::;mk¡1;(xx;;))with
k< Jg isthesetofhistoriesoflengthatmostJendingatx2 Z .

3.3 SocialR ationalizability

W e nextpropose twoalternative de…nitions ofsocialrationalizabilitywhich we showtobe
equivalent. T he…rstoneisstronglyin‡uencedbyB attigalli’s[1]extensive-formrationalizability
andisbasedonthenotionofahierarchyofnestedhypotheses. T hesecondoneismotivatedby
Pearce’s [9 ]originalextensive-form rationalizabilityandisbasedonareductionprocedure.8

T heconceptofsocialrationalizabilitybasedontheapproachofB attigalli is basedontwo
assumptions: (1) theindividualsarerationalandendowedwithahierarchyofhypotheses, and
(2) this iscommonknowledgeattheoriginalstatus-quo. A rationalindividualimaximizesher
expectedpayo¤ ateachhistoryhreachedbytheplay, subjecttoherconsistentupdatingsystem
ofconjectures, ci.

D e…nition3 A consistentupdatingsystemforindividuali isamappingci:Hi(J)!
Q

j6= i¢ (B j),
suchthatforallg;h2Hi(J):

(i) ci(h)reachesh,
(ii) ifg< handci(g)reachesh, thenci(g)=ci(h).

T heconsistencyoftheupdatingsystemrequiresthattheconjectureathistoryhisconsistent
withhbeingreachedandthatnoconjecture is changedunless falsi…ed. T hatis, individuals

8 Pearce’s [9 ]extensive-form rationalizability (EFR ), likemostextensive-form theories, does notadequately
dealwithcounterfactualsandstrategicmanipulationsofconjectures. B attigalli [1]overcomessuchdrawbacksby
providinganalternativecharacterizationofEFR whichisnotareductionprocedure. O nlyindividuals’updating
systemsofconjecturesarerestricted. Suchrestrictionsaremodeledasahierarchyofnestedhypotheses, rulingout
strategicmanipulation. T hishierarchycorrespondstothesequenceofstrategysetsgivenbyPearce’s [9 ]iterative
deletionprocedure.
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updateaccordingtoBayes rulewheneverpossible. A n individualbehaviorbi is individually
rationalifitis abestresponsetosomecautious consistentupdatingsystem ciandtosome
prior-beliefqi. In D e…nition4, R 1i is thesetofindividualbehaviors ofi thatareindividually
rational. H igherdegreesofrationalityareconstructedrecursively.

D e…nition4 L etR 0 =
Q

i2I B i. Forn¸ 1 , R n =
Q

i2I R
n
i is inductivelyde…nedas follows:

foralli2I, bi2 R n
i ifthereexistsqi2 Q iandaconsistentupdatingsystem cisuchthat

(i) forallh02Hi(J), ci(h
0)2Q

j6= i¢
0(R k¤

j)wherek¤ isthemaximalelementinf0 ;1 ;:::;n¡1 g
suchthatR k¤

¡ireachesh
0,

(ii) forallh02Hi(J), ifbireaches h
0, thenbi is abestresponseto(ci(h

0);qi)ath0, thatis,
forallbbi2 B i, U i(h

0
)(bi;ci;qi)¸U i(h

0
)(bi=bbh

0

i ;ci;qi), wherebi=bbh
0

i is thebehaviorwhichresults
from biwhenbehaviorath0andits followersg> h0 is speci…edbybbi.
T he setR 1 (J)= limn! 1 R n is the setofrationalizable individualbehaviors wherehistories
containatmostJmoves.

D e…nition4canbeinterpretedas follows. T hesequenceR 1j, R
2
j, R

3
j, ... (j6= i) represents

forindividuali ahierarchyofincreasinglystronghypothesesaboutthebehaviorofindividual
j. W henindividuali adoptsabehaviorbi2 R 1i (J), shealwaysholdsthestrongesthypothesis
whichisconsistentwiththehistoryreached(part(i) inD e…nition4)andoptimizesaccordingly.
Twoimportantdistinctionstoextensiveformrationalizabilityarethatoptimizationtakesplace
againstbothciandqi;andthatconjecturesarecautious.

T heconceptofsocialrationalizabilitybasedontheideasinPearce[9 ]isareductionprocedure
andisde…nedasfollows.

D e…nition5 L etP 0 =
Q

i2I B i. Forn¸ 1 , P n =
Q

i2I P
n
i is inductivelyde…nedas follows:

foralli2I, bi2 P n
i if

(i) bi2 P n¡1
i ,

(ii) thereexists qi2 Q iandaconsistentupdatingsystem ci suchthatforallh02Hi(J)that
arereachedbybiandP n¡1

¡i itholds
(a) ci(h

0)2Q
j6= i¢

0(P n¡1
j ),

(b) forallbbi2 P n¡1
i , U i(h

0)(bi;ci;qi)̧ U i(h
0)(bi=bbh

0

i ;ci;qi).
T he setP 1 (J)= limn! 1 P n is the setofrationalizable individualbehaviors wherehistories
containatmostJmoves.

T heorem1 claimsthatthetwode…nitionsofsocialrationalizabilityareequivalent. T hrough-
outtherestofthepaperwefocusonsocialrationalizabilityà laPearce.

Theorem1 Foralln¸0 ;R n =P n.
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Proof. O bviously, R 0 =P 0 :W egiveaproofbyinduction, sosupposeR n¡1 =P n¡1:Consider
some bi 2 R n

i: Since R n µ R n¡1 = P n¡1; itholds thatbi 2 P n¡1
i ;and Condition (i) in

D e…nition5 issatis…ed. Supposeh02Hi(J)isreachedbybiandP n¡1
¡i :B ythede…nitionofR n

i;

thereexistsqi2 Q iandaconsistentupdatingsystem ci suchthatci(h0)2
Q

j6= i¢
0(R n¡1

j )=
Q

j6= i¢
0(P n¡1

j )andbi is abestresponseto(ci(h0);qi)ath0;thatis, forallbbi2 B i¶ P n¡1
i ;

U i(h0)(bi;ci;qi)¸U i(h0)(bi=bbh0i ;ci;qi): ItfollowsthatConditions (iia) and(iib) in D e…nition5
aresatis…ed, sobi2 P n

i:

Considersomebi2 P n
i:SinceP

n µP n¡1 =R n¡1;itholdsthatbi2 R n¡1
i :Sincebi2 R n¡1

i ;

thereexistsqi2 Q iandaconsistentupdatingsystem cisuchthatifbireachesh2Hi(J)then
bi is abestresponsetoci(h)2

Q
j6= i¢

0(R k¤
j )andqi;wherek¤·n¡2:Sincebi2 P n

i;there
exists bqi 2 Q i and aconsistentupdatingsystem bci such thatifbiand P n¡1

¡i = R n¡1
¡i reach

h2 Hi(J);then bci(h)2
Q

j6= i¢
0(P n¡1

j )=
Q

j6= i¢
0(R n¡1

j );and forallbbi 2 P n¡1
i = R n¡1

i ;

U i(h)(bi;bci;bqi)¸U i(h)(bi=bbi;bci;bqi):T heuseofacautiousbqiandacautiousconsistentupdating
systembciimpliesthatbci(h)=bci(h0)2

Q
j6= i¢

0(R n¡1
j )forallh;h02Hi(J)reachedbyR n¡1

¡i :

W ede…neeciby

eci(h) = bci(h)ifh2Hi(J)isreachedbyR n¡1
i

eci(h) = ci(h)ifh2Hi(J)isnotreachedbyR n¡1
i ;

andeqiby

eqi(¢jh) = bqi(¢jh)ifh2H(J)isreachedbyR n¡1
i ;

eqi(¢jh) = qi(¢jh)ifh2H(J)isnotreachedbyR n¡1
i :

Itcanbeveri…edthateqi2 Q iandthateciisaconsistentupdatingsystem.
Fork¤ themaximalelementinf0 ;1 ;:::;n¡1 g suchthatR k¤

¡ireachesh
02Hi(J);itholds

thateci(h0)2
Q

j6= i¢
0(R k¤

j );soecisatis…esCondition(i) ofD e…nition4.
Itremainstobeshownthatforallh02Hi(J);ifbireachesh0;thenbi isabestresponseto

(eci(h0);eqi)ath0;thatis, forallbbi2 B i;U i(h0)(bi;eci;eqi)̧ U i(h0)(bi=bbh0i ;eci;eqi):Ifh0isnotreached
byR n¡1

i ;thenbi isabestresponsetoci(h0)2
Q

j6= i¢
0(R k¤

j )andqi;wherek¤·n¡2;and, by
de…nitionofeci;eqi;bi is thereforeabestresponseto(eci(h0);eqi)ath0: Ifh0 is reachedby R n¡1

i ;

thenforallbbi2 P n¡1
i ;

U i(h0)(bi;bci;bqi)̧ U i(h0)(bi=bbh
0

i ;bci;bqi);

andso, byde…nitionof(eci;eqi);

U i(h0)(bi;eci;eqi)̧ U i(h0)(bi=bbh
0

i ;eci;eqi):

Itremainstobeshownthatthereisnobbi2 B inP n¡1
i suchthat

U i(h0)(bi;eci;eqi)< U i(h0)(bi=bbh
0

i ;eci;eqi):
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Sinceh0isreachedbybiandR n¡1
i ;h0occurswithpositiveprobability. B utthenU i(x0)(bi;eci;eqi)<

U i(x0)(bi=bbh0i ;eci;eqi): L et

bB i=fbbi2 B ijbbimaximizes U i(x0)(bbi;eci;eqi)g:

N oticethatbB iµB inP n¡1
i :L etk·n¡2 bethesmallestintegersuchthatbB i\P k

i 6=;:W ewill
showthatoneoftheelementsofbB ibelongstoP k+ 1

i . Todosoweneedaconsistentupdating
system ci suchthatci(h)belongs to

Q
j6= i¢

0(P k
j)forallhistoriesh2Hi(J)reachedby P k

¡i
againstwhichsomememberof bB i is abestresponsein P k

i. Consideraperturbationci(h0)of
eci(h0)thatbelongsto

Q
j6= i¢

0(P k
j);chooseci(h)=ci(h0)forallhistoriesh2Hi(J)reachedby

P k
¡iandchooseci(h)atotherhistories suchthatci is consistent. T heperturbationcicanbe

chosensmallenoughtoguaranteethatU i(x0)(bbi;ci;eqi)> U i(x0)(bi;ci;eqi);forallbbi2 bB i;forall
bi2 B inbB i:ConsideranoptimalchoiceinP k

i against(ci;eqi):O bviouslyitisanelementofbB i;

butthen bB i\ P k+ 1
i 6=;;contradictingthede…nitionofk:

O bviously, from T heorem 1, R 1 (J)= P 1 (J). L etS 1 (J)denotethesetofrationalizable
socialbehaviors. A socialbehaviorbbelongstoS 1 (J)ifthereexists(bi)i2I 2 P 1 (J)suchthat
b(h)=m2 M (h)impliesbi(mjh)=1 ;8i2mc;andb(h)=(h+h+ ;;)impliesf(bi;b¡ijh)=;:

W edenotebyZ 1J (x0)thesetofrationalizableoutcomeswithoriginalstatus-quox0 2 Z . Itis
givenby Z 1J (x0)=fx2 Z j9(x0 ;m1;:::;mk)2h¡1(fxg), 9b2 S 1 (J)suchthat8j=1 ;:::;k,
b(x0 ;m1;:::;mj¡1)= mjg. T he setofsocially rationalizable outcomes, Z 1 (x0); is obtained
bylettingJgotoin…nity, Z 1 (x0)= limsupJ!1 Z 1J (x0): T hesetofsociallyrationalizable
outcomes isneverempty.

Theorem2 Z 1 (x0)6=;.

Proof. ConsidertheiterativeprocedureprovidedbyD e…nition5. Foreachiterationn, choosea
qi2 Q iandaconsistentupdatingsystemcisuchthatci(h

0)2Q
j6= i¢

0(P n¡1
j )forallh02Hi(J)

reachedby P n¡1. Consideranybi2 P n¡1
i suchthatU i(x0)(bi;ci;qi)¸U i(x0)(bbi;ci;qi)forall

bbi2 P n¡1
i . Ifh0 is reachedbybiand P n¡1

¡i then itfollowsas intheproofofT heorem 1 that
U i(h

0)(bi;ci;qi)¸ U i(h
0)(bi=bbh

0

i ;ci;qi)forallbbi2 P n¡1
i . Itfollows thatbi2 P n

i , soP n 6= ;.
SinceP 0 is …niteand P n ¶P n+ 1, thereis N suchthatP n = P n

0
foralln;n0¸N . Itfollows

thatP 1 (J)=P N 6=;. A ny(bi)i2I 2 P 1 (J)yieldsasocialbehaviorb2 S 1 (J), soS 1 (J)6=;;
andasaconsequenceZ 1J (x0)6=;. A sasubsetofthe…nitesetZ itholdsthatZ 1J (x0)is…nite.
N owitfollowsfrom thede…nitionofthelimitsuperiorthatZ 1 (x0)6=;.

W ereconsiderthefourexamplesandweshowthatsocialrationalizabilityremediestheprob-
lemsofthelargestconsistentset, theoptimisticstablestandardofbehavior, andtheconservative
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stablestandardofbehavior. Eventhoughthede…nitions sofarmayseem rathercomplicated,
theexamplesareeasilysolvedforbythereductionprocedureofD e…nition5.

Example 1: Consideragain the socialenvironmentwhereI= f1g, Z = fx0 ;x1;x2 g, and
thee¤ectiveness relations aswellas thepayo¤s aredepicted inFigure1. W ehaveH1(J)=
f(x0)g and M 1(x0)= f(x0x1;f1g);(x0x2 ;f1 g)g. A ny behaviorofindividual 1 is such that
b1((x0x1;f1g)j(x0))=1 or0 andb1((x0x2 ;f1 g)j(x0))=1 or0 . Forsimplicity, wedenotethe
setofallbehaviors ofindividual1 as B 1 =f(0 ;0 );(0 ;1 );(1 ;0 );(1 ;1 )gwhere(0 ;1 )meansthat
b1((x0x1;f1g)j(x0))=0 andb1((x0x2 ;f1 g)j(x0))= 1 . B yD e…nition5, P 0 = B 1. O bviously,
theuniquebestresponseforindividual1 isherbehavior(0 ;1 ). H ence, thissocialenvironment
hasauniquerationalizablesocialbehaviorb(x0)=(x0x2 ;f1g)andauniquerationalizableout-
come Z 1 (x0)=fx2 g. So, contrarytothelargestconsistentset, socialrationalizabilitysatis…es
individualrationality.

Example 2: ConsideragainthesocialenvironmentwhereI= f1 ;2;3g, Z = fx0 ;x1;x2 ;x3g,
andthee¤ectiveness relations aswellas thepayo¤s aredepicted inFigure2. L eth1 =(x0),
h2 = (x0;(x0x1;f1 g))and h3 = (x0;(x0x1;f1g);(x1x2 ;f2g)). W e haveHi(J)= fhig and
M i(hi)=f(xi¡1xi;fig)g, i=1 ;2;3. A nybehaviorofindividuali is suchthatbi((xi¡1xi;fig)j
hi)= 1 or0 . T hesetofallbehaviors ofindividuali is B i= f0 ;1 g, i 2I. B yD e…nition 5,
P 0 =B 1£B 2 £B 3. W henindividual3getsthemove, sheisreallyindi¤erentbetweenmoving
andnotmoving, soP 13 =B 3. W henindividual2 contemplatesthemovefromx1 tox2 , heconjec-
turesapositiveprobabilitytoindividual3movingtox3. Indeed, anyc2 (h2)2 ¢ 0(B 1)£¢ 0(B 3)
putspositiveprobabilityweightonbothb3((x2x3;f3g)jh3)= 1 andb3((x2x3;f3g)jh3)= 0 .
H ence, theuniqueoptimalbehaviorforindividual2 is b2 ((x1x2 ;f2g)jh2)= 1 , and P 12 is a
propersubsetofB 2 : P 12 = f1 g. Initially, individual1 puts positiveprobabilityweightonall
behaviors of2 and3, anddependingonherconjectures shedecides tostayatx0 ortomove
tox1, soP 11 = B 1. H owever, in the second iteration sheknows thatindividual2 willmove
tox2 forsurewhengiventhemove: anyc1(h1)2 ¢ 0(P 12 )£¢ 0(P 13)gives probabilityoneto
b2 ((x1x2 ;f2g)jh2)=1 . T herefore, theuniqueoptimalbehaviorforindividual1 istostayatx0 :
b1((x0x1;f1g)jh1)= 0 . So, P 11 =f0 g, P 12 =f1 g and P 13 = B 3. T heuniquerationalizable
(orstable)outcomeistheoriginalstatus-quo, Z 1 (x0)=fx0g:

Example 3: ConsideragainthesocialenvironmentwhereI= f1 ;2g, Z = fx0 ;x1;x2 g, and
thee¤ectivenessrelations aswellas thepayo¤saredepicted inFigure3. L eth1 =(x0). W e
haveHi(J)=fh1gand M i(h1)=f(x0xi;fig)g, i2I. A nybehaviorofindividuali issuchthat
bi((x0xi;fig)jh1)= 1 or0 . T hesetofallbehaviorsofindividuali is B i= f0 ;1 g, i 2I. B y
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D e…nition5, P 0 = B 1£B 2 . G ivenanyqi2 Q iandanyci(h1)2 ¢ 0(B ¡i), individuali hasa
uniquebestresponsewhichistomovetoxi. So, bi((x0xi;fig)jh1)=1 , P 1i =P 1i =f1 g, i2I,
and Z 1 (x0)=fx1;x2 g.

Example 4: ConsideragainthesocialenvironmentwhereI= f1 ;2g, Z = fx0 ;x1;x2 g, and
thee¤ectivenessrelations aswellas thepayo¤saredepicted inFigure4. L eth1 =(x0). W e
haveHi(J)=fh1gand M i(h1)=f(x0xi;fig)g, i2I. A nybehaviorofindividuali issuchthat
bi((x0xi;fig)jh1)= 1 or0 . T hesetofallbehaviorsofindividuali is B i= f0 ;1 g, i 2I. B y
D e…nition5, P 0 = B 1£B 2 . G ivenanyqi2 Q iandanyci(h1)2 ¢ 0(B ¡i), individuali hasa
uniquebestresponsewhichisnottomove. So, bi((x0xi;fig)jh1)=0 , P 1i = P 1i =f0 g, i2I,
and Z 1 (x0)=fx0g.

4 CoalitionalR ationality

Socialrationalizabilityisbasedoncommonknowledgeofindividualrationality. A ninteresting
theoryofsocialbehaviorshouldalsobeexpectedtosatisfyatleastsomerudimentaryformsof
coalitionalrationality. Itisconceivablethatcoalitionsfailtochoosebetweenasetofoutcomes,
becauseofinternaldisputesontheoutcomeonwhichtocoordinate. If, ontheotherhand, the
outcomesareParetoranked, thenasensibleconceptofcoalitionalrationalityshouldprescribe
coordinationontheoutcomethatParetodominatesalltheothers. W ecanformalizethiswithin
thetheoryofsocialenvironments.

Considerthesocialenvironment¡¤whereI= f1 ;2;:::;#Ig, Z =fx0 ;x1;:::;xN g, theout-
comes are Paretoranked: ui(xN )> ui(xN ¡1)> :::> ui(x1)> ui(x0)= 0 8i 2 I, andonly
x0 ! I xk, k= 1 ;:::;N ;are possiblemoves. A two-individualcasewith N = 3 is depicted
inFigure5. W esaythatsocialrationalizabilitysatis…escoalitionalrationalityifitselectsthe
Pareto-dominantoutcome, xN .

In this socialenvironment¡¤, wehaveI(x0)=I, Hi= f(x0)g and M (x0)= M i(x0)=

f(x0x1;I);(x0x2 ;I);:::;(x0xN ;I)g; 8i 2 I. A behaviorof individual i is denoted by bi =

(bi1;:::;bik;:::;biN )wherebik = bi((x0xk;I)j(x0)); so, bik is componentkofbi. A beliefof
individuali overtherealizationofagreements isdenotedbyqi=(qi1;:::;qik;:::;qiN )whereqik
is theprobabilityassignedbytheprior-beliefofindividuali tothemove(x0xk;I). From now
onwedenotethehistory(x0)byh1.

Example5: Considerthetwo-individualandthree-movecase, I=f1 ;2g, Z =fx0 ;x1;x2 ;x3g,
x0 ! I xk, k= 1 ;2;3, are theonly possiblemoves, and the specialcasewhere ui(xk)= k;

8k2f0 ;1 ;2;3g;8i2f1 ;2g. T his socialenvironmentisdepictedinFigure5. T hebehaviorsof
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individualiaresuchthatbi((x0xk;f1 ;2g)jh1)=1 orbi((x0xk;f1 ;2g)jh1)=0 , k=1 ;2;3. T he
setofallbehaviorsofindividuali is B i=f(0 ;0 ;0 ), (1 ;0 ;0 ), (0 ;1 ;0 ), (0 ;0 ;1 ), (1 ;1 ;0 ), (1 ;0 ;1 ),
(0 ;1 ;1 ), (1 ;1 ;1 )g, where (1 ;0 ;1 )simplymeans bi((x0x1;f1 ;2g)jh1)= 1 , bi((x0x2 ;f1 ;2g)j
h1)= 0 , bi((x0x3;f1 ;2g)jh1)= 1 forindividuali, i = 1 ;2. W hich outcomes are socially
rationalizable?IsthePareto-dominantoutcometheuniquesociallyrationalizableone?

¾ -

?

u u u

u

x1 (1;1) x0 (0 ;0 ) x2 (2 ;2 )

x3 (3;3)

f1;2g f1;2g

f1;2g

Figure5: Coalitionalrationality.

B y D e…nition 5, P 0i = B i. W e show…rstthat(0 ;0 ;0 ), (1 ;0 ;0 ), (0 ;1 ;0 ), (1 ;1 ;0 )donot
belongtoP 1i, i=1 ;2. Takeanybi2 B isuchthatbi3=0 andtakeb0i2 B isuchthatb0i1 =bi1,
b0i2 =bi2 andb

0
i3=1 . Itisquitestraightforwardthat, forallci(h1)2 ¢ 0(B j)andforallqi2 Q i,

U i(h1)(bi;ci;qi)< U i(h1)(b
0
i;ci;qi). Indeed, the behaviors biandb0igivethe same payo¤s to

individuali againsttheopponent’sbehaviorsbjwithbj3=0 , butb0idoesstrictlybetterthanbi
againsttheopponent’sbehaviorswithbj3=1 .

N extitisshownthatallbi2 B iwithbi3=1 belongtoP 1i, i=1 ;2. Foranybiwithbi3=1 ,
thereexistsci(h1)2 ¢ (B j)andqi2 Q isuchthatbiistheuniquebestresponseamongB i. For
instance, thebehaviorbi=(1 ;0 ;1 )istheuniquebestresponseagainstthebeliefqi=(181;

71
81;

1
9)

andtheconjectureci(h1)2 ¢ (B j)suchthat

cji(h
1)(bj)=

8
>><
>>:

3
7 ifbj=(1 ;0 ;0 )orbj=(0 ;0 ;1 )
1
7 ifbj=(1 ;1 ;1 )

0 otherwise

.

In Table1 wegivebeliefs andconjectures againstwhicheachbehaviorbiwithbi3 = 1 is the
uniquebestresponse. B yacontinuityargument, seealsoL emma3below, biisalsotheunique
bestresponseagainstthebeliefqiandacautiousconjecturethatputsweightonallbehaviors
bj2 B j. So, P 1i =f(0 ;0 ;1 ), (1 ;0 ;1 ), (0 ;1 ;1 ), (1 ;1 ;1 )g, i=1 ;2.

In the second iteration, individuali knows thatindividualj willplayabehaviorin P 1j.
H ence, forallci(h1)2 ¢ 0(P 1j)andforallqi2 Q i, theuniquebestresponseofindividuali is
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bi
bj (0 ;0 ;1 ) (1 ;0 ;1 ) (0 ;1 ;1 ) (1 ;1 ;1 )

(0 ;0 ;0 ) 0 0 0 0

(0 ;0 ;1 ) 3
4

3
7

3
7

1
3

(1 ;0 ;0 ) 0 3
7 0 1

3

(0 ;1 ;0 ) 0 0 3
7

1
3

(1 ;1 ;0 ) 0 0 0 0

(0 ;1 ;1 ) 0 0 0 0

(1 ;0 ;1 ) 0 0 0 0

(1 ;1 ;1 ) 1
4

1
7

1
7 0

qi1 4
9

1
81

71
81

1
3

qi2 4
9

71
81

1
81

1
3

qi3 1
9

1
9

1
9

1
3

Table1: U niquebestresponse, conjectureandbelief.

thebehaviorbi=(0 ;0 ;1 )whichgivesherapayo¤ of3. Indeed, forallci(h1)2 ¢ 0(P 1j)andfor
allqi2 Q i, anyb0i6=bibelongingtoP 1i willgiveherapayo¤ less than3, becauseci(h1)puts
positiveprobabilityonb

0
j=b

0
iandqihasfullsupport. So, P 2i =f(0 ;0 ;1 )g=P 1i , i=1 ;2, and

Z 1 (x0)=fx3g. InExample5, thecasewithtwoindividualsandthreeParetorankedmoves, the
propertyofcoalitionalrationalityissatis…ed. T hereisauniquesociallyrationalizableoutcome
anditisthePareto-dominantone.

W eshowthatthecoalitionalrationalitypropertyholdsingeneralinthesocialenvironment
¡¤. Inordertodosoweusethefollowing…velemmas. L emma3 tells us thatifabehavior
ofindividuali is theuniquebestresponseagainstaconjectureci (possiblydegenerate) anda
beliefqi, thenitis alsotheuniquebestresponseagainstsomecautious conjecturec¤i andthe
beliefqi.

L emma3 Takeanybi2 B i. Ifthereexistsqi2 Q iandci suchthat(i) ci(h1)2
Q

j6= i¢ (B j)

and(ii) forallb0i2B i, b
0
i6=bi, U i(h1)(bi;ci;qi)> U i(h1)(b

0
i;ci;qi), thenthereexistsc¤i suchthat

(iii) c¤i(h1)2
Q

j6= i¢
0(B j)and(iv) forallb0i2 B i, b

0
i6=bi, U i(h1)(bi;c¤i;qi)> U i(h1)(b

0
i;c

¤
i;qi).

Proof. L etc¤i be aconjecture thatputs probability"=#B jon eachbehaviorbj2 B j plus
(1 ¡")times theprobabilities putbyconjectureci(h1)onthebehaviors in B j;j 6= i: T hen
c¤i(h

1)2Q
j6= i¢

0(B j);andusingthatB iisa…niteset, andthatU i(h1)variescontinuouslywith
";itfollowsthat"> 0 canbechosensmallenoughthatU i(h1)(bi;c¤i;qi)> U i(h1)(b0i;c

¤
i;qi):

L emma4isusefultoproveL emma5 andL emma6.
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L emma4 Takey1;y2 ;y3;y4 2R+ withy2 ;y4 > 0 :T hen,

y1
y2

<
y1 + y3
y2 + y4

ifandonlyif
y1
y2

<
y3
y4

.

Proof. Followsfrom astraightforwardmanipulationoftheformula.

L emma5 tellsusthatanyindividualbehaviorbisuchthatindividuali blocksthemoveto
xN (i.e. bi((x0xN ;I)jh1)= 0 ) is neverabestresponsewhatevertheconjectureciandthe
prior-beliefqi. Indeed, thebehaviorb0i, whereb

0
i isthesameasbiexceptthatindividuali joins

themovetoxN , isalwaysastrictlybetterresponse.

L emma5 Takeanybi2 B iwithbiN =0 . Takeb0i2 B isuchthatb0ik=bik fork=1 ;:::;N ¡1

andb0iN =1 . T hen, U i(h1)(b
0
i;ci;qi)> U i(h1)(bi;ci;qi)forallci2

Q
j6= i¢

0(B j)andallqi2 Q i.

Proof. Consideranypro…leb¡i 2
Q

j6= iB j. L etf(b¡i jh1)be theagreementsetwithout
individuali, thatis, allthemovesafterh1 onwhichtheopponentsofindividuali agreewhen
theirbehaviorisb¡i.
(i) Forallb¡i 2

Q
j6= iB j and qi 2 Q i, if(x0xN ;I) =2 f(b¡i jh1)then U i(h1)(b

0
i;b¡i;qi)=

U i(h1)(bi;b¡i;qi).
(ii) Forallb¡i2

Q
j6= iB jandqi2 Q i, if(x0xN ;I)2f(b¡ijh1)then

- ifforeveryksuchthatbik= 1 wehave(x0xk;I)=2 f(b¡ijh1)then 0 = U i(h1)(bi;b¡i;qi)<

U i(h1)(b
0
i;b¡i;qi),

- otherwise,

U i(h1)(bi;b¡i;qi)=

P
(x0 xk;I )2f(bi;b¡ijh 1)

ui(xk)¢qik
P

(x0 xk;I )2f(bi;b¡ijh 1)
qik

(=
y1
y2
)

and

U i(h1)(b
0
i;b¡i;qi)=

P
(x0 xk;I )2f(bi;b¡ijh 1)

ui(xk)¢qik+ ui(xN )¢qiN
P

(x0 xk;I )2f(bi;b¡ijh 1)
qik+ qiN

(=
y1 + y3
y2 + y4

);

sinceui(xN )>
P

(x0 xk;I )2f(bi;b¡ijh 1)
ui(xk)¢qik=

P
(x0 xk;I )2f(bi;b¡ijh 1)

qik, byL emma4wehave

U i(h1)(b
0
i;b¡i;qi)> U i(h1)(bi;b¡i;qi).

H ence, U i(h1)(b
0
i;ci;qi)> U i(h1)(bi;ci;qi)forallci2

Q
j6= i¢

0(B j)andallqi2 Q i.

W eintroducesomeadditionalnotations. G ivenbi2 B i, letKi=#fkjbik=1 g·N ;e(k)

is theindividualbehaviorsuchthatthekthcomponentis 1 andtheothercomponents are0,
and 1 istheunitvector, thatis, thebehaviorwheretheindividualagreestojoineverymove.
L emma6establishes thatthereexists aconjectureciandabeliefqi such thatanybehavior
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bi6= 1 whereindividuali agreestomovetoxN isheruniquebestresponse. T hisconjectureis
suchthatitputsweightonbj=e(k)wheneverbik=1 andonbj= 1 :T heformerpartofthe
conjectureguaranteesthatbigiveshigherutilitythanb0i6=biwheneverb0iblocksmovesthatare
notblockedbybi:T helatterpart, togetherwithasuitablychosenprior-belief, impliesthatbi
outperformsanyb0ithatagreestostrictlymoremovesthanbi:

L emma6Takeanybi2 B inf1 g suchthatbiN = 1 . T hen, forallb0i2 B i(b
0
i6=bi), wehave

U i(h1)(bi;ci;qi)> U i(h1)(b
0
i;ci;qi);whereci(h

1)2Q
j6= i¢ (B j)is suchthat

cji(h
1)(bj)=

8
>><
>>:

ui(xN )¢[Ki¢ui(xN )+ ui(x1)]¡1 ifbj=e(k)andbik=1

ui(x1)¢[Ki¢ui(xN )+ ui(x1)]¡1 ifbj= 1

0 otherwise

andqi2 Q i is suchthat

qik=

8
>><
>>:

" ifk=N

"2 ifbik=1 andk6=N

(1 ¡"¡P
(x0 xk;I )jbik= 1;k6= N "2)¢[#f(x0xk;I)jbik=0 g]¡1 ifbik=0

with 0 < "·(ui(xN )¡ui(xN ¡1))¢[N ¢ui(xN ¡1)]¡1.

Proof. L etp(f(b¡ijh1))betheprobabilitytheopponentsofindividualiagreeonf(b¡ijh1).
N oticethatf(b¡ijh1)couldbeempty. T hen,

p(M (h1)) =
Y

j6= i

ui(x1)
Ki¢ui(xN )+ ui(x1)

;

p(f(b¡i
¯̄
h1)) = 0 if#f(b¡ijh1)¸2 andf(b¡ijh1)6= M (h1),

p(f(x0xk;I)g) =
Y

j6= i

ui(xN )+ ui(x1)
Ki¢ui(xN )+ ui(x1)

¡
Y

j6= i

ui(x1)
Ki¢ui(xN )+ ui(x1)

ifbik=1 ,

andp(f(x0x0 ;;g)istheremainder. T heprobabilityp(f(x0xk;I)g)followsfromtheobservation
thattheagreementsetisf(x0xk;I)g ifandonlyifallopponentsofi choosee(k)or1 ;andnot
allofthem choose1 :T hen,

U i(h1)(bi;ci;qi) =
X

(x0 xk;I )jbik= 1
p(f(x0xk;I)g)¢ui(xk)

+
·

ui(x1)
Ki¢ui(xN )+ ui(x1)

#̧ I¡1
2
64

P
(x0 xk;I )jbik= 1

qik¢ui(xk)
P

(x0 xk;I )jbik= 1
qik

3
75 .

Twocaseshavetobeconsidered. InCase1 weconsiderb0isuchthat, forsomek, bik= 1 and
b
0
ik=0 . InCase2 wetakeb0i6=bisuchthatbik=1 impliesb0ik=1 .
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Case1. Sincep(f(x0xk;I)g)= 0 ifbik = 0 , andthere isksuchthatbik= 1 andb0ik= 0 , it
followsthat

U i(h1)(b
0
i;ci;qi) ·

X

(x0 xk;I )jbik= 1
p(f(x0xk;I)g)¢ui(xk)¡p(f(x0x1;I)g)¢ui(x1)

+
·

ui(x1)
Ki¢ui(xN )+ ui(x1)

#̧ I¡1

2
664

P
(x0 xk;I )jb0ik= 1

qik¢ui(xk)
P

(x0 xk;I )jb0ik= 1
qik

3
775 .

Since

·
ui(x1)

Ki¢ui(xN )+ ui(x1)

#̧ I¡1

2
664

P
(x0 xk;I )jb0ik= 1

qik¢ui(xk)
P

(x0 xk;I )jb0ik= 1
qik

3
775 ·

·
ui(x1)

Ki¢ui(xN )+ ui(x1)

#̧ I¡1
¢ui(xN ),

and
·

ui(x1)
Ki¢ui(xN )+ ui(x1)

#̧ I¡1
¢ui(xN )<

(ui(xN )+ ui(x1))# I¡1¡(ui(x1))# I¡1

(Ki¢ui(xN )+ ui(x1))# I¡1
¢ui(x1)

whichequalsp(f(x0x1;I)g)¢ui(x1), itfollowsthatU i(h1)(b0i;ci;qi)<
P
(x0 xk;I )jbik= 1 p(f(x0xk;I)g)¢

ui(xk). H ence, U i(h1)(bi;ci;qi)> U i(h1)(b
0
i;ci;qi).

Case2. Itholdsthat

U i(h1)(b
0
i;ci;qi) =

X

(x0 xk;I )jbik= 1
p(f(x0xk;I)g)¢ui(xk)+

·
ui(x1)

Ki¢ui(xN )+ ui(x1)

#̧ I¡1

¢

2
664

P
(x0 xk;I )jbik= 1

qik¢ui(xk)+
P

(x0 xk;I )jbik= 0 ;b0ik= 1
qik¢ui(xk)

P
(x0 xk;I )jbik= 1

qik+
P

(x0 xk;I )jbik= 0 ;b0ik= 1
qik

3
775 .

Sinceb0ik=1 whilebik=0 forsomek·N ¡1 (andbiN =1 ), wehave

(
y3
y4

=)

P
(x0 xk;I )jbik= 0 ;b0ik= 1

qik¢ui(xk)
P

(x0 xk;I )jbik= 0 ;b0ik= 1
qik

·ui(xN ¡1).

A lso, noticethat

(
y1
y2

=)

P
(x0 xk;I )jbik= 1

qik¢ui(xk)
P

(x0 xk;I )jbik= 1
qik

=

P
(x0 xk;I )jbik= 1;k6= N

"2 ¢ui(xk)+ "¢ui(xN )
P

(x0 xk;I )jbik= 1;k6= N
"2 + "

>
"ui(xN )
N "2 + "

=
ui(xN )
N "+ 1

.

Since, byde…nitionof";0 < "·(ui(xN )¡ui(xN ¡1))¢[N ¢ui(xN ¡1)]¡1, wehave

y1
y2

>
ui(xN )
N "+ 1

¸ui(xN ¡1)̧
y3
y4

.
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H ence, byL emma4itfollowsthatU i(h1)(bi;ci;qi)> U i(h1)(b
0
i;ci;qi).

T henextlemmashowsthatthebehaviorwhere i agreestojoineverymoveis individually
rational.

L emma7 Takebi2 B isuchthatbik=1 , k=1 ;:::;N . T hen, forallb0i2 B i(b
0
i6=bi)andfor

allqi2 Q i, wehaveU i(h1)(bi;ci;qi)> U i(h1)(b
0
i;ci;qi);whereci(h1)2

Q
j6= i¢ (B j)is suchthat

cji(h
1)(bj)=

(
1
N ifbj=e(k), k=1 ;:::;N

0 otherwise
.

Proof. Forbi= 1 , wehave

U i(h1)(b
0
i;ci;qi) ·

X

(x0 xk;I )jbik= 1
ui(xk)¢

·
1
N

#̧ I¡1
¡ui(x1)¢

·
1
N

#̧ I¡1

<
X

(x0 xk;I )jbik= 1
ui(xk)¢

·
1
N

#̧ I¡1
=U i(h1)(bi;ci;qi) 8b0i6=bi, 8qi2 Q i:

Puttingtheseresultstogether, weareabletoshowthefollowingmainresult.

Theorem 8 Considerthesocialenvironment¡¤:T hereisauniquebehaviorofindividuali that
is sociallyrationalizable, P 1i =fe(N )g;i2I:

Proof. B yD e…nition5, P 0i = B iand P 0 =
Q

i2I B i. Inthe…rstiteration, by L emma5, all
bi2 P 0i suchthatbiN =0 donotbelongtoP 1i, i 2I. B yL emma3, L emma6andL emma7 ,
allbisuchthatbiN =1 belongtoP 1i, i2I. So, P 1i =fbijbiN =1 g i2I:

Intheseconditeration, forallci(h1)2
Q

j6= i¢
0(P 1j)andforallqi2 Q i, thebehaviorbisuch

thatbiN =1 andbik=0 ifk6=N givestoindividualiautilityU i(h1)(bi;ci;qi)=ui(xN ). H ow-
ever, forallb0i2 P 1infbig, U i(h1)(b

0
i;ci;qi)< ui(xN )forallciandallqi, becauseforsomek< N ;

b0ik=1 ;andthecautiousnessofciimpliesthatwithpositiveprobabilitytheopponentsofihave
anagreementsetf(x0xk;I)g;whichleadstoutilityui(xk)< ui(xN ):So, P 2i =fe(N )g= P 1i ;

i2I:

T he above resultimplies thatsocialrationalizability satis…es the property ofcoalitional
rationality. W hentheoutcomescanbeParetoranked, acoalitionselectsthePareto-dominant
outcome. EachindividualonlyagreestomovetotheParetodominatingoutcome, andblocks
allothermoves.

Corollary9 Considerthesocialenvironment¡¤. W ehave Z 1 (x0)=fxN g.
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5 Conclusion

Socialenvironmentsconstituteaframeworkinwhichitispossibletostudyhowgroupsofagents
interactinasociety. W ehavearguedfortheneedofanewsolutionconceptforsocialenvi-
ronmentsthatisbasedonindividualrationality, calledsocialrationalizability. O neofthebasic
steps inourconstructionistomodelindividualbehaviorinasocialenvironment, whichmakes
asocialenvironmentapttoananalysis basedon individualrationality. Individualbehavior
withinacoalitionismodeledasthedecisiontoagreetoacoalitionalmoveortoblockit. Since
acoalitionmayhaveseveralmovesavailable, andmorethanonecoalitionmayhavetheoption
tomoveatthesametime, therecanbemanymovesonwhichthereisagreement. Individuals
thereforealsoform beliefsonwhichmoveinthesetofmovesonwhichthereisagreementwill
becarriedout.

Socialrationalizability identi…es which coalitions are likely toform and which outcomes
mightoccurwhen(1) theindividualsarerationalandendowedwithahierarchyofhypotheses,
and(2) this iscommonknowledgeattheoriginalstatus-quo. W ehaveshownthatforallsocial
environmentsthesetofsociallyrationalizableoutcomesisnon-empty. T hecomputationofthe
setofsociallyrationalizableoutcomesisgreatlysimpli…edbyusingareductionprocedure, which
weshowtobeequivalenttotheformalde…nitionofsocialrationalizability.

Socialrationalizabilityaimstobeaweakconceptthatrulesoutwithcon…dence. Itsnon-
emptinessmakes itapplicabletocaseswheretraditionalsolutionconceptsfailtomakepredic-
tions. Itis alsonottooweakinthesensethatitsatis…es individualrationality. A s atheory
ofsocialbehavior, socialrationalizabilityshouldalsobeconsistentwithelementarynotionsof
coalitionalrationality. Forinstance, whenacoalitionhastochoosebetweenanumberofPareto
rankedmoves, itshould selectthe Paretodominatingone forsure. Itis shown thatsocial
rationalizabilityisconsistentwithcoalitionalrationality.
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