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Abstract

The Myerson’s models on partial cooperation have been studied extensively [SIAM J. Discrete
Math. 5 (1992) 305; Math. Methods Operations Res. 2 (1977) 225; Int. J. Game Theory 19 (1980)
421; 20 (1992) 255]. In [Game Econ. Behav. 26 (1999) 565], Hamiache proposes a new solution
concept for communication situations. In this work, we analyze this value making some deficiencies
clear and generalize this value to union stable cooperation structures emphasizing the differences in
the extension.
 2005 Elsevier Inc. All rights reserved.
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1. Introduction

In the general model of cooperative games it is assumed that there is no restriction in the
formation of coalitions and so, acooperative gamewith transferable utility is defined as a
pair (N,v), whereN is a finite set of players andv : 2N → R is a function that assigns to
eachS ⊆ N a worthv(S) and verifies thatv(∅) = 0. However, in many practical situations
the cooperation is not complete. Thecommunication situationsmodel (Myerson, 1977;
Owen, 1986), where the relationships among the players are represented by undirected

* Correspondence to: J.M. Bilbao, Matemática Aplicada II, Escuela Superior de Ingenieros, Camino de los
Descubrimientos s/n, 41092 Sevilla, Spain.

E-mail address:mbilbao@us.es (J.M. Bilbao).

0899-8256/$ – see front matter 2005 Elsevier Inc. All rights reserved.
doi:10.1016/j.geb.2004.11.005



420 Note / Games and Economic Behavior 54 (2006) 419–429

graphs, is one of the most important. The restricted game by a graph(N,G) is defined by
vG : 2N → R, vG(S) = ∑

T ∈S/G v(T ) whereS/G is the set of connected components of
S ⊆ N . The most extensively studied solution concepts in communication situations have
been the Shapley value of the restricted game or Myerson (1977) value, and the position
value (Meesen, 1988; Borm et al., 1992) which discriminates the value of each player by
defining a game over the edges of the graph.

In the paper “A Value with Incomplete Communication,” Hamiache (1999) makes a
critical valuation of the Myerson value and the position value in communication situations
and concludes that these values do not discriminate the players enough according to their
position in the graph. He proposes a new solution concept for communication situations
and gives an axiomatic characterization based mainly on the notions of associated game
and consistency.

In this work, we analyze this value and indicate some deficiencies in the results. More-
over, we generalize this value tounion stable cooperation structures,which have commu-
nication situations as a particular case. The justification of union stable structures comes
from Myerson himself who pointed out the limitations of communication situations and
modeled the relationships among the players by means of hypergraphs (Myerson, 1980).
Later, van den Nouweland et al. (1992), Slikker and van den Nouweland (2001) studied
these structures through communication hypergraphs.

2. A value with incomplete communication

In this section, we resume the Hamiache’s results. We denote a communication situation
by (N,v,G) where(N,v) is a cooperative game and(N,G) is a graph and bySCN the
set of all communication situations onN . Given a graph(N,G) and S ⊆ N , let S∗ =
{i ∈ N : ∃j ∈ S such that{i, j} ∈ G}.

If φ is a solution onSCN , for all (N,v,G), its associated game(N,v∗
φ,G) is defined,

for S ⊆ N, by

v∗
φ(S) =




v(S) + ∑
j∈S∗\S

[
φj

(
S ∪ {j}, vS∪{j},G(S ∪ {j})) − v({j})]

if S connected,∑
T ∈S/G v∗

φ(T ) otherwise,

where(T , vT ,G(T )) is the communication situation restricted to the coalitionT .
Hamiache formulates the following axioms, whereuR is the unanimity game corre-

sponding to the coalitionR, that is, forS ⊆ N,

uR(S) =
{

1 if R ⊆ S,

0 otherwise.

H1 Component-efficiency. For (N,v,G) andS ∈ N/G,
∑

j∈S φj (N,v,G) = v(S).

H2 Linearity with respect to the game. For all α,β ∈ R and (N,v,G), (N,w,G) ∈
SCN , φ(N,αv + βw,G) = αφ(N,v,G) + βφ(N,w,G).

H3 Independence of irrelevant players. For all (N,G), for all connected coalitions
R,T with R ⊆ T and fori ∈ T , φi(N,uR,G) = φi(T ,uR,G(T )).
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