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Abstract

This paper provides a flexible strategic framework to analyze bargaining and values in environments with 
coalitional externalities. Within this framework we propose a new value that extends the Shapley value to 
partition function form games, the so-called Rational Belief Shapley (RBS) value. We investigate the strate-
gic foundation of the RBS value by constructing an implementation mechanism. This mechanism extends 
existing models of multilateral bargaining by allowing players a higher degree of freedom to form coalitions. 
The same framework of bidding and renegotiation allows for natural variations of the RBS-mechanism. In 
this way, alternative “Shapley-like” values are obtained, and a unified platform to analyze and compare 
these solutions is provided.
© 2015 Elsevier Inc. All rights reserved.
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1. Introduction

The paper aims to provide a uniform and flexible strategic framework to analyze the interac-
tion between agents, as well as the appropriate sharing of surplus, in economic environments with 
coalitional externalities, modeled as partition function form games by Thrall and Lucas [36]. The 
model of partition function form games incorporates both internal factors (the coalition actions) 
and external factors (the coalition structure), and thus, it provides a basis for a general analysis 
of cooperation and sharing issues.

Thus far, axiomatic studies have dominated the research of the area and resulted in the so-
lution concepts proposed by Myerson [26], Bolger [8], Albizuri, Arin and Rubio [3], Pham Do 
and Norde [31], Ju [19], Macho-Stadler, Pérez-Castrillo and Wettstein [23], Xue [41] and Dutta, 
Ehlers and Kar [11]. de Clippel and Serrano [9] offer an insightful study by analyzing the struc-
ture of the games and identifying the bounds on players’ payoffs as well as by comparing the 
properties of several solution concepts.

We believe the strategic approach to partition function form games is equally important. But 
it is not surprising why so little has been done on the non-cooperative foundations of the solution 
concepts1 for partition function form games, given its highly combinatorial structure that signifi-
cantly complicates the problem. Maskin [24] is the first one taking the non-cooperative approach, 
and a follow-up discussion is provided in de Clippel and Serrano [10]. Besides that, so far this 
issue is only partially investigated in Macho-Stadler, Pérez-Castrillo and Wettstein [22] where an 
implementation of their value (Macho-Stadler, Pérez-Castrillo and Wettstein [23]) is derived in 
environments with either purely non-negative externalities or purely non-positive externalities.

Part of the difficulty in addressing the non-cooperative foundation is the inability to make a 
sharp prediction of the worth of a coalition. The players outside a specific coalition can gener-
ate different types of externalities by forming different coalition structures, and moreover, the 
specific coalition itself can partition in several ways. In this paper, we analyze the determination 
of the worth of a coalition explicitly, propose the corresponding value solution concepts, and 
study the underlying bargaining foundations. Unlike most of the existing literature that adopts 
a simultaneous move perspective when determining the worth of a coalition, we explore the ef-
fect of sequential moves. A major advantage of the sequential approach is that it eliminates the 
coalition structures that are unlikely to be adopted by rational players. Furthermore, an intrigu-
ing aspect of our bargaining model is that the sequential procedure together with the endogenous 
choice of proposer in renegotiation will give rise to a value that is defined from a simultaneous 
move perspective. Thus, it successfully maintains the flavor of simultaneity in bargaining and its 
outcome.

In addition to proposing new solutions and studying their bargaining foundations, the paper 
delivers a general modeling framework where the bargaining procedures and game forms under 
consideration share a basic common structure. This helps to pin down the differences between 
the various sharing methods from a strategic point of view. Moreover, we also contribute to the 

1 For set value solutions to partition function form games, we refer to Huang and Sjöström [15,16].
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