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Abstract

In this paper, based on the core of the stochastic cooperative game (Oviedo, 2000, pp. 519-524), We define the
& —core of the stochastic cooperative game. Thus, we recuperate the defect in theory that the core is empty usual. And
we introduce some characters and properties about the kind &£ -core.
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Introduction

It is well known, there is difficult that the core of cooperative game, as a solution of the game because of the core of the
game is empty usual. The core of the stochastic cooperative game which Suijs et al. developed in 1995. In order to solve
the problem, this paper import the concept of &£ -core and discuss the properties of the & -core.

1. Basic definitions

The stochastic cooperative game which Suijs introduced denoted by T=(N (X} (F) ) N is the set of players, x is
the payoff function of the coalitions § ,and every stochastic payoff has finite expectation.

We denote the stochastic payoff has x . of § as (d°,r)e R*xR® > and for all of I in § it
satisﬁesz 4,<0°Y r=1r 20.According to (dS, ) the stochastic payoff of player iin § is equal to 4 +,x,,and

€S ies

denoted by (d*,r°) - It is noted that (@*,r) is a stochastic variable .The set of all the payoff of § , we denoted by

Z(S),and the set all of the individually rational payoff § we denote by IR(S) .So
IR(S)={(d*.r*)e Z(S)|Vie S d,+nX, £, X, |
Let (a¥ ). (#8,25)e z () are two stochastic payoff. If exist is a coalition g, for all of ;jes ,we have

dor pix £, d +r.X,-and Z(dN’rN)- <X, then we call (C?/é{%)

ieS

dominate (d".r) with respect to s, and denoted by (@8.28) £ (a.r")-

We define the core of stochastic cooperative game I' as the sets of payoffs which are

undominated, and denoted by core(T) de.

(dN,rN )‘(d”,r” )e IR (N), there are no exist S

core(l") = ) . )
and (%,% )e Z(N) , satisfy : (% N ) f (dN,r‘N )

2. The &£ core of arepeater n -person stochastic cooperative game

Definition 1 Letr:(N,{XS}Y J(f)

i JieN

) be an -person stochastic cooperative game,se R ,we denote the & -core of
I by
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z(c%,%)

i€S

VS c N,Vie N,V (d%}e Z(S), 3 (d,r), = X,

i

5 (d"r) <e.

i

C. (1) ={(d”,w”)e IR(N)

When & =O,C£ (T)=C()>C(I) is the 0-core of T'.When &£ is sufficient min, C.(T)=¢>
Whené€  sufficient enough, ¢ (T)=¢- Letg = inf{ g‘cg (T)# ¢}, then we call c.(T) is the least core of T and denoted

by Lcm).

It is noted that when the ¢ -core is not empty, the elements of the & -core are not always stochastic payoffs of the
stochastic cooperative game.

3. Result
Theorem 1. Let (pry ( H,(x) )ﬁo)be arepeater 1 -person stochastic

cooperative game,if € < £ then C. ((rr):n:()) cC, ((F’)"’ )

t=0

Proof. Let (a7 )e C,(r) ,be a stochastic payoff, for vscw, v( %p/}e 7(8)> VieN,

Y (#5,05) -3 (") <&

€S ! €S

and €<8’,so

>(d0,88) -3 (@) <e

es e
Then the stochastic payoff (d¥.r¥)e C.(T) Le.c (@) ec. ()

Theorem 2. Letp— (N{Xdoo(E),0) and 1 = ( NAX (), ) be two n -person stochastic cooperative game,
there exist €and & ,satisfy:

C,(T)=C, () #¢.thenV §>0.C,_;(I)=C,,;(I)-

Proof.  First, we make proof ¢ (N, ,(r)- Let (@, )e C.(T) be a stochastic payoff , and (a¥,r¥)e (1)

It is known

C.(T)=C,.(T)>

& £

ie. for vsc N, v(d)e z(5) v (H e 2/(5)> FiE N

we have
>(#.08) X (") < )
S(0.5) (" ) <& @

For (@, )e C, ,(r)> We have

2 (dV.8) =3 (aVr) se-6

Z(%,%)i-(Z(d“',ﬂ)j-(sjs‘e
From (1) and (2):

z(&/dv,pm)i_[z(w,w)[_ajg

icS ieS

Lo S (@) Y (d"r) <65

ieS ieS

e (a",r")e €,y 80 C,_;(T)cCoy(T):

£

Similarly
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Cos (I cCs (1)
So
C.s (F) =Cos (F,) :

2

Theorem 3. Let r=( N’{Xs}sc,w(fi),»e,w)and r'=(NX ), (F),) be two 7 -person stochastic cooperative game,
there are £and & ,satisfy: Cg(r):q,(p’)i@then for v §>0,we have LC(T)=LC(T)-

Proof. According to theorem 2,because of the randomlity of O ,s0

re((r)7,)=re (), )
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