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Abstract:

In a siimple game, coalitions beloRging to a given class are "absolutely powerfu1" while others have

no power. We at£empt to make this distinction operational. [foward this end, we propose two axioms

on social choice correspondences, Strong Non-Discrimination aRd Exclusion. Strong

Non-Discrimination describes circumstances under which certain coalitions, the losing coalitions,

have no infiuence over social choice. Exclusion requires that tliere are situations in wltich certain

coalitions, tke wimiing coalitions, can exercise their power. We show that the weak core

correspondeRce is the ntinimal correspondeiice satisfying Maskin Monotonicity and Strong

Non-Discrimination. We also show that the weak core is the uriique correspondence satisfying Nash

implemeRtability, Strong Non-Discrirnination, and Exclusion.
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O.Introduction

This paper studies Nash-implementation of social choice correspoitdences (SCC fbr shorD on the

class of simpie games with ordinal preferences. In a simple game, coalitions belonging to a given

class are "absolu£ely powerfu1't while others have no decision power. In this paper, we attempt to

make this distinction operational by proposing two axioms oR social choice correspondences, Strong

Non-DiscriminatioB and Exclusion, Strong Non-Discrimination describes circunrstances under

which certain coalitions, the "losing" coalitions, have no infiuence over social choice: for any such

coalition and any two alternatives, if all the individuals outside the coalition are indifferent betweeR

these aiternatives, tlien the SCC skould not discriminate betweeR tllem, in the sense that one

alternative is chosen, i.e. contained iR the image of the SCC, if and oniy if the other alternative is

chosen. Strong Non-Discrintination is a strengthening of a condition used in different contexts

(Thomson (1987), Gevers (1986), and Nagahisa (i991, 1994)). Exclusion requires that there are

situations in w}}ich certain coalitions, the "wimiing" coalitions, can exercise their power: for any

sucli coalition, if all the meiznbers of tke coalition liave identical, noR-triyial preferences (in the sefise

that at least two alteniatives are notjudged iRdiffefent), aRd, furthermore, all the members of the

complementary coalition have triviai preferences (for them all the altematives are indifferent), then

the coaiition has the power ofexcluding at least oiie alternative. We call tkis axiom Exclusion.

    Some remarks are in order oR Strong Non-Discrimination aRd Exclusion. The former carlliot be

interpreted as saying that losing coalitions have no power. In fact, it tells us nothing ifsome member

of the complementary coaiition finds one altemative preferable to anothe: SimilarlM Exclusion

demands that a SCC should grant a wirming coalition a "right" to exclude some alternative only in

tl}e very special case wken all ofits members have coinmoR preferences and ali tlie members ofthe

complementary coalitions regard all akernatives indifferent. Therefore, Exclusion does not seem to

grant unlimited power to the winning coalitions. However, we will see that Strong
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Non-Discrintination and Exclusion become considerably stronger wken the important axiom of

Maskin Monotonicity is imposed as well.

    Recail that a SCC satisfies Maskin Monotonicity if it preserves the desirability of an allocation

under transformations of preferences that raise the relative ranking of the allocation, Maskin

Mono{onicity and Strong Non-Discrimination imply tliat losing coalitions have no veto power

(Leinma 3-10). Furthei;r}iore, t}aese three axioins toge£her imply tliat wiBning coalitions ai'e

"all-powerfu1" and losing coalitions are "corr}pletely powerless" (Corollary 3-6).

    Recall the distkiction between the strong core and the weak core of sitnple games. An

alternative is in the strong core of a simple game if there exist no wimiing coalition and another

alternative that is at least as geod for ail members of the wiiming coaiition and strictly prefexx'ed by

some member of the wimiing coaiition. An aiternative is in the weak core if there exist no wiiming

coalition and another alternative that is strictly pi'efen'ed by all members of the wkming coalition.

The strong core satisfies Strong Nen-discrintination and ExclusioR but violates Maskin

Monotonicity (see Remark 3-7). Hence, the distinction between the weak core and the strong core is

critical.

    We show that the weak core correspondence is the minimal correspondence satisfying Maskin

Monotonicity and Strong Non-Discrimination. This is the centrai result in this paper but, strictly

speaking, it is not a fuli characterization of the weak core. 'Ibward this end, we work witk a domain

on which the vveak core is non-empty. Then, we skow that the weak core is the unique

correspondence satisfying Maskin Monotonicity, Strong Non-discrimiRation, and Exclusion. It is

well--kriown that Maskin Monotonicity is necessary for Nash impiernentability. It tums out tl}at the

weak core is the miique con'espoRdence satisfyk}g Nash implementability, Stroi3g
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Non-Discrintination, and IIIxclusionE.

    Maskin monotonicity deiivers a striking resuit to social choice functioi}s (singleton-valued

social choice correspondences). Indeed, Saljo (l987) showed tliat a social choice ftmction satisfying

a "duai dominance" condition is Maskin monotonic if and only if it is constant. As Saijo i'eniarked, a

social choice con'espondence satisfies dual donitiiiance if the domain of the correspondence contains

the profile of trivial preferences, In this paper, we require that the domain of social choice

correspondences satisfy a ceftain "richness" condition that implies that tiie profile of trivial

preferences belongs to the domain. The weak core correspondence is Maskin monotonic but the

weak core of the profile of trivial preferences is equal to £ke set of all alternatives. Hence the weak

core correspondence is notsingleton-valued. Therefore, Saijo's £heorem does not appiy to the weak

core correspondence.

      Implementability of the core has been investigated in diffk)rent contexts.2 Kara and S6nmez

(1996) studied the strong core of two-sided matchkig problems. They proved that the core

correspondence is Naslt-implementable, and that if a SCC is Nash-implementable, individually

rational and Pareto edicient, tkeii it is a supercorrespondence of the core correspondence. S6nmez

(1996) extended this result to generalized matching problenrs. Another strand of the literature deals

with mechanisms implementing the core ifi econontic enviroimiei}ts. Tlie focus is not necessarily on

Nash-inaplemeRtation or eveR mechanisnss. For exampie, Wilson (l978) proposed a two-stage (tlaus

extensive form) game one of whose subgame perfect equilibrium outcomes is always ift the weak

i An anonymous re£eree suggested caUing coa2it±ons in the given class

"puc±vUeged". Following this suggest±on, we summarize our scesults

as £ollows. Implementability iTnplies that a "px±vileged" coalltion
must be "winning"(ali-powerful) aEter all.

2 Forc excellent suncveys on impleTnentat±on problems, see Maskin

 (1985),Mooxe (1992), and Jackson (2000>.
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core of the underlying exchange economy. Kalai et aL (1979) studied (strategic form) a different

kind of implementation of the weak core of exchange economies in strong equilibrium. RecentlM

Serrano and Vbhra (1997) constrt}cted an extensive form mechanism tliat implements the weak cere

                                 '
ofprivate ownership economies in subgame prefect equilibrium. They also proposed a strategic form

mechaitism which implements the weak core ofNTU games in Nash equilibrium.

    The plan ofthe paper is as follows: Tke next section provides prelirninary definitioBs. Section 2

introduces the axioms for SCC's. Section 3 states the main results. And Section 4 gives concluding

remarks.

l. Notations and Defiiiitiens

    We fix the set X of (social) alternatives (or outcoines), and the finite set N of individuals.

Denote by Sl the set of compiete and trallsitive binary rela{ions on X. Let iEN, and R'GS{. We denote

byR'individuali'sRltlglgl;gl}ggefe relation.Forx,yGX,xRiymeansthattoindividuali,xisatleastas

                                   '                                     sJ --good as y. We denote the asyminetric part ofR' by P', and the syimnenic part by I'. We say tliat R'GE}l

is trivial if individual i is iRdiffbrent {agllgpg culsl alternatives, that is, for ail x, yGX, xliy. Denote by Ro'

individgal i's trivial preference relation. We call RF(R')i,NeSIN a I;!!glf=gl}gg pro!f!Lgl . The trivial

preference profile Ro consists ofthe trivial prefereRce relation ofeach individual, i.e. Ro == (Roi)i.N.

1-1. Simple Games

Let W be a noneippty subset of2NX[S}. We call a subset ofN a coalition. A coalition in W is a

ue/tandacoalitionnotin3Yisapa/ lt.LetRbeapreferenceprofile.For

sim lici wefixSrfromnowon.Hence weidentif asim le amewitlia reference rofile. Let
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x, yEX and let SciN. We say that x stroi3 1 doiiniiiates y xitaa S ifS is winning and fbr all iES, xPty.

Wesaythat2g.yl!g{!}ts!>ImslgmilxaSgfi.-y-yia.Sld t SifSiswinning,xisatleastasgoodasyfbreveryindividual

in S, and x is prefen'ed by sorne individual iR S. Tlie weak core g£a siuml}ge g{tg}g R, denoted by C(R),

is the set ofall altematives that are notstrongly dominated by any other alternative. The s!tl!;{}ngrgs;t!g

ofa sim ie ame R, deiioted by SC(R),is the set ofall altematives that are notweakly dominated by

any other alternative.

1-2.Implementatioii

   For eack iEN, let S' be a nonempty subset of 91, integpreted as the set ofadntissible p!gxfTptl!2xlggg}

of individual i. For a coalition S, SS denotes the Cartesian product I'Ii.sSi. A social choice

gglllstsRglxgtitgn{}g (henceforth, SCC) is a nonempty-valued correspondence (p: SN.-+X. We cail sN tke

domain of g. For R'egl and xEX, let L(R', x) " {yGXI xlR'y}. For preference profiles R and R',

call R.' a monotonic transfbmiatioii ofR at x if for ail iEN: L(R', x)c L(R'i, x). Denote by MT(R, x)

the set of all monotonic traiisformations of R at x. Let rp be a SCC. In order to ft`eely perform

monotonic transfoi7riiations, the domain SN should satisfy a certaiR "richness" condition. That is, we

say that SN is closed under monotonic transformations (or simply} closed) if fbr all RGSN and xEX,

MT(R, x) cGN. Under this assumption, the domain SN contains the trivial profiie Ro because ep is

nonempty-valued, and Ro is a monotonic transformatioirofguy R at eqry x3. A galust form is a list (S,

g) with S=fi[{,NS', where each S' is a fislxgl!gg>!trat snggg fbr individual i, and g: S-X is an outcome

function. A g{tlxx is a list (S, g, R), where (S, g) is a game form, and RffglN. A strategy profile sGS is

3 The anonyTnous reEeree pxoved the foUowing ucesult. Xf × is finite

and BN ±s closed under vaonotonic transfoxmations, then SN is

unrestricted. We do not know whether the $ame conclusion holds when

X ±s in£inite.
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aNasheuilibriumofthe ame S R ifthereisnoiGNsuchthatforsometiGS':g(s':,t')P'g(s).

               '
Denote by NE((S, g, R)) the set ofNash equilibria of tke game (S, g,,R). Let g be a SCC. Tlien the

game form S Nash-im lements< if for ail RE SN: g(R)=g(NE((S, g, R))). Say that ep is

Nash-itlwigll}mle tbleifthereexistsagameformwhichNash-implementsg.

   Necessary and sufflcieRt conditions for Nas}i-impiementation have beeR investigated in detail.

A fundamental property is as foiiows. Let g be a SCC.

pmtasl M t ct (MMON):

 For all R and R'eSN, ifxE(p(R) aRd R'ffMT(R, x), then xEtp(R').

Maskin (1999) proved that if a SCC is Nash-implementable, then it satisfies MMON. The converse

of this claim does not hold tme. Danilov (1992) and Ykmato (1992) developed a sharper condition4.

Let iEN and let YcX. ILet us denote Ess(i; ep; Y) :{yGYIThere exists RGSN such that yG{p(R) aRd L(R{,

y)cY)}.

Essentia}wwt t t(EMON):

For all R. and R'GSN, if xGtp(R) and for all iGN, Ess(i; tp ; L(Ri, x)) c L(R'i, x)), then xG(p(R').

Yamato (i992) proved that (i) if INI)3, any SCC satisfying EMON is Nash-impiemeRtabie, and, (ii)

under a certain mild condition imposed on admissible preferences, any Nash-implementable SCC

4 For othex refined conditions of monotonicity, see e.g. Maskin (1985),

Wiiliams (1986), Repullo <1987), Saijo (Z988), McKelvey (1989), Moouce and

Repullo (1990), SjbstrOm(1991) and Ziad (1998>.
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satisfies EMON.

2. Nevv Axioms for Social CIieice CerrespondeRces

In this section, we propose new axioms that describe liow SCC's depeRd on tke class of wimiing

coalitions. Before we get to those, we start with a discussion ofa standard axiom.

    The first axiom says that if all individuals are indiffeyent between two alternatives, then the

SCC should not treat the alternatives differently.

Non-Diserimination (ND):

For all ReSN, x and yeX, if for all ieN, xliy3 then xGtp (R) if and only ifyGrp(R).

The axiom appears in axiomatic characterizations of the Wklrasian correspondeRce (see Tkomson

(1987), Gevers (i986) and Nagahisa (i99l, 1994)). We will see tliat ND is aiso usefui in the context

of axiomatic studies of the weak core of simple games (see LeniLrna 3-4). We also consider a

strengthening ofND to obtaiR furtlter results.

    The next axiom says that if ali tlae individuals outside a losing coaiition find two alternatives

indifferent, then the SCC should not treat the alternatives differently.

St!!:!ltngi)t ND t(SND)

For all RGtvN, x, yEX, and ScN, if for all iEN-S, xliy} and SGXY, then xGtp (R) ifand ofily if yGtp(R).

In other words, the SCC treats two alternatives synwnetricallM independently of the preferences of

the members of the losing coalition, as loiig as all the members of the complementary coalition are
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indiflferent between the alternatives. Hence, losing coalitions }iave no pewer then. However, SND is

far from sayiRg that iosing coalitions are absolutely powerless. 'lkis is because Smo is "ot applicabie

iftwo people outside a losing coalition have diffeyent preferences over the two aiternatives.

    The connectioR between ND and SND is straightforward. Since SY does not contain the empty

set, SND implies ND. The converse does not hold (for example, the Pareto correspondence violates

SND but does satisfy ND).

    The next axiona says that a wiiming coalitioii can exclude at least one alternative if all the

member of tlie coalition have identical nontrivial preferences and all the members of the

conaplementary coalition are indifferent among all the alternatives.

Exelusien (EX):

For all SdY and RSefiS, if for alliandjGS, Ri= Rj, and for all iES, Ri¢Ro{, then q(Ro'S, RS)ipX.

The axiom ca!mot be iRterpreted as sayiRg that wkming coalitions are all-powerfu1 for the fo11owing

reasons. First, excluding at least one alternative is not equivalent to picking the best alternative under

the fbregoing circuRrsta}ices. Second, if some meniber of the coalition N-S has non-trivial

preferences, EX does not apply.

3. Main Resu}ts

In this section, we assume that every profile in the domain SN of SCC's under consideration has a



ll

non-empty weak core and tlaat SN is closed uftder moAotonic transformations. We start with the

fo11owing itnportant observation.

Lemma 3-1: The weak core corfespondence satisfies MMON.

Proot': Let R, R' be two profiles and xGX be such that R' GMT(R, x) and xGC(R'). Thus under R', x is

dontinated by some other yEX via some SEaY. That is, for all ieS, yP'ix. Since R'ffMT(R, x), this

implies for all igS, yPix. Thus x is dominated by y under R. But tkis says that x¢e(R). Tkerefore, C

satisfies MMON. @

Tlieorem 3-2: Ifa SCC (p satisfies MMON and SND, then rp is a supei'con'espondence of the weak

core C, that is, for any RGSN, (p(R)(:e(R).

Proof: Let xGX and RESN be such tkat xee(R). Suppose that x¢(p(R). Let yE(p (R), T- = {iENIxRiy},

and T' = {iGNIyP{x}. Let R' be the profile obtained by raising y to the same indifference ciass as x

and keeping the other indifference classes intact for each menfoer ofTM:

For all iE T- , xl'iy and fbr all v, weX-{y}: vR'w ifand only ifvR"'w and vl'w if and only if

vl'iw,and for ail ieT", R" :R'.

Note that R'gMT(R, x). Since SN is closed, R'ESN. By MMON, yG(p(R'). Further, since L(Ri, x) =

L(R", x) for each iGN, we have RGMT(R', x). Again, by MMON, xutrp(R'). Thus ep tt'eats x and y

differently ttRder R'. Suppose that T" is losing. Then, by SND either x, yE(p(R') or x, y¢rp(R'), which

is a coiitradiction. Hence, T" is winniRg. Thus under R', y doininates x via T". This says that

x¢e(R'). Note that R'GMT(R, x) since L(R', x) = L(R'i, x) for all iEN. Lemina 3-1 teils us that e

satisfiesMMON.TlausxGe(R).Thisisacontradiction. <{})
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Remarlc 3-3: In Tlieorem 3-2 above, the set inclusion may be strict. Consider the SCC that chooses

the wkole set of altematives X for every profile. This SCC satisfies botli MMON and SND.

Lemma 3-4; Ifa SCC g satisfies MMON, ND and EX, then (p satisfies the following property:

('7ir) For all Sc N, RSESS, and xeX, if SeiY and fbr all iGS, y and zeX-{x}, xlPiy and yliz,

then tp (R,'S, RS) ={x}.

Proof: ILet SeWY and xGX. Let R. be a profile such that for all iES, y aRd zGX-{x}, xP'y and yl'z,

andforallieGN-S,Ri=Ro'.

Let R*GSN and vEw(R*). Since ReGMT(R", v) a!rd SN is closed, ReeSN. Then by MMON, vErp (Ro).

Since x is indifferent to v for any iGN at Ro, by ND xetp(Ro). Note tkat R.EMT(Ro, x). Then since SN

is ciosed, RESN. Then, by MMON, xGg(R), On the other hand, by EX, Q(R.)*X. That is, there is

some alternative t}iat does not beioRg to g(R). By consttuction, under R, any two alternatives other

than x are indifferent for any member of N. Thus ND irnplies that any alternative other than x is

excludedfrornQ(R). @

Tl}eerem 3-5: Ifa SCC rp satisfies MMON, ND and EX, then rp is a subcorrespondence of tl}e weak

core, that is, for any RefiN, g(R)ce(R).

?roof: Let xGX and RESN. Assume that xG{p (R), but x¢e(R). Then there exists SG3r aiid yEX such

that for all iGS, yP'x. Let R' be a profile such that fbr all ieS, v aRd wEX- {y}, yP"v and vl"w, and

for all ieN - S, R" =Ro'.

Note that R'eMT(R, x). Tlien by MMON, we have xG(p(R'). By Lemma 3-4, tp(R')=={y}. This implies

x: y,acontradiction. @
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The fbllowing result is inmiediate from the foregoing theorenrs.

sCLg!:gls{ur.t!}ll 36:eisthettniqueSCCthatsatisfiesMMON,SNDandEX.

Remarl< 3-7: The above Corollary 3-6 characterizes the weak core ofsimple games. Tkis rest}lt is

tiglit in the sense that the tkree properties MMON, SND and EX are logicaily independent. The

exampie in Remark 3-3 estabiishes the independence ofEX. For the independence ofSND, fix x EX

and let tp(R)me- {x} fbr all R. Then, {p obviously satisfies MMON and EX but violates SND. To show

the independence ofMMON, note that SC satisfies SND and EX but violates MMON. Tb illustrate a

violation ofMMON, let X= {x, y}, N == {1, 2}, IY=iNl,x Piy, y P2x, x Ii' y, y P2' x. Then, xGep(R),

R' eMT(R, x), butx ¢g(R)･

Theorem 3-8: Assume that INI>-3. Tlien C is Nash-implementable.

Proof: In view of Yamato (1992), it suffices to show that e satisfies EMON. Suppose otherwise.

Then,

(") There exist R, R'GSN such that xGe(R) and for all iGN, Ess(i; e; L(RL x))c L(R'i, x) but x¢e(R').

Since e satisfies MMON (Lemma 3-1), [xGe(R) and x¢e(R')] in (*) above implies that R'G MT(R, x).

Hence, there exists iEN such that L(Ri, x)--'L(R'i, x) zS di.Let zEL(Ri, x)-L(R", x). By (*), zG L(R.'i,

x) implies z¢Ess(i; e; L(Ri, x)). Therefore, for some iGN,

("*) ForaiiR"GSN,ifL(R"Lz)cL(RLx),thenz¢e(R").

Now let R* be a profile such that for alljEN, ifxl*jz and for all v aRd wEX-{z}, vR*jw ifaiad only
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ifvR3w.

Thus for each jEN, we have L(R], x)U{z}==L(R*j, x). This implies L(R:}, x)(: L(R*j, x). Thus,

R*gMT(R, x). Since xffC(R) and e satisfies MMON, we have xEe(R*). Since L(Ri, x) contains z by

assumption, L(R', x)=:L(R*', x). Since xl*iz by constructioii, L(R"', z) =L(R*', x). Therefore L(R*',

z)= L(R", x). Tkis equality and (**) £ogether imply zffe(R"). On the other hand, xGe(R") and for all

jGN,xl"Jz.Hence,zGe(R").Tkisisacontt'adiction. @

Now we conclude with the followiRg.

Theerem 3-9: Assume that iNl>-3. Then e is the uRique SCC satisfying }'4fash implemeRtability, SND

aRd EX.

    We discuss the logical relations between Maskin's 'ILt vete l}gMtg!' condition and SND and EX.

Let tp denote a SCC, Let S be a coalition. Say that S has veto I2so2)ys}Il if there are some RGSN and xGX

such ttiat xestp(R) and fbr all jeN-S, L(Rl, x) == X. Maskin (1977) introduced the fbllowing

deflnition.

!)ILt Vete Pevver (NVP): For all iGN, RGSN, and xGX, if for all jGN-{i}, L(Ri, x) : X, then

xGrp(R).

It directly foliows from the definition that if a SCC satisfies EX, then every wiiming coalition has

veto power.

LemmR 3-10: Ifa SCC rp satisfies MMON and SND, themio losing coalition lias veto powe:
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Proef: Let rp satisfy MMON and SND. Let S be a iosing coalition. Suppose that S kas veto power.

Then there are RffSN and xEX suck that for alljEN-S, L(pt, x) =X and x¢tp (R). Since tp satisfies

SND, S¢W inrplies rp(Ro-S, R.S) == X. Since L(Rl' , X) == X = L(Rej, x), ReMT(x, (RormS, RS)). Thns

MMONimpliesxetp(R).ThiscontradictsxGtp(R). @

Maskin (1977) proved that if a SCC satisfies both MMON and NVE and INI>m3, then it is Nash

               '
implementable. Combining Lermna 3-iO with Maskin's result, we obtain the fo11owing.

Tlieorem 3-11: Assume INI>-3, Let rp be a SCC. Assume that there does not exist iGN sucli that {i} ffW.

Then if (p satisfies MMON and SND, then g is Nash-inrplementable.

RemRrl< 3-12: Theorems 3-2 and 3-11 irrllnediately imply the following: Let there be at Ieast three

individuals. Assume tliere does not exist a wk}ning coalition consisting of only one individual. Then

if a SCC satisfies MMON and SND, then it is Nash in}p!ementable and it is a supercorrespondence

of the core.

4. Concluding Remarks

Though we require SCC's to be nonempty--valued, this requiremept played little role in the foregoing

arguments. Though tke nonemptiness requirement has some coixceptual appeal, there is a room for

applying Occam's R.azor. In fact, iR axiomatic studies, some authors (see fbotnote 5, for exarrrpie) do

not insist on this requirement but explore how far they can go formally without it. In this section, we

take this view.

    In this section, we assume that the domain SN contains at least one simple game R whose weak
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core ls non-empty

   Let tp be a con'espondence from SN to X, possibly empty valued for some RGSN. We introduce'

the following property:

Restrictedlt)wteem!kks}g{it (RNEM)5:ForaliRGSN:C(R)¢¢implies(p(R)xl.

Theorem 4-i: The weak core is the unique correspondence satisfying MMON, SND, EX and

RNEM.

Proof: By tke foregoing arguments, the core e satisfies these four properties. We shall prove

uniqueness. First, it is easy to verify that Theorem 3-2 stiil holds even if the nonempty-vaiuedness of

g is weakened to the assumption that ep satisfies RNEM. This establiskes g)e. Second, Tlteorem 3-5

is also true without nonempty-valuedRess or RNEM. And in tkat case, nonempty-valuedness ofthe

weak core e becomes superfluous. Recail that SND impiies ND. Then all conditions fbr Theorem 3-5

aremetThisprovestpcC. @

Remark 4--2: The properties appearing in Theorem 4-1 are logically independent. By adapting the

examples in Remark 3-7 in a straighSforward mamier, we can show that eack ofMMON, SND and

EX is independeRt of the other three properties. The fo11owiRg exanrple shows RNEM is

indepeiident of the other three properties: Let g be the solution such that ep(R) =l for any RGSN. Then

tp satisfies MMON, SND, and EX but vioiates RNEM.

S Similar properties can be found, £or example, in Norde et al. (Z996>, and

Peleg et a2. <1996). These papers study axiomatizations ofi solueions to

strategic Eoncm games.
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