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Abstract

Complementary to the axiomatic and mechanism design studies on queueing problems, this paper pro-
poses a strategic bargaining approach to resolve queueing conflicts. Given a situation where players with 
different waiting costs have to form a queue in order to be served, they firstly compete with each other 
for a specific position in the queue. Then, the winner can decide to take up the position or sell it to the 
others. In the former case, the rest of the players will proceed to compete for the remaining positions in the 
same manner; whereas for the latter case the seller can propose a queue with corresponding payments to the 
others which can be accepted or rejected. In this paper we show that, when the players are competing for 
the first position in the queue, then the subgame perfect equilibrium outcome of the corresponding mech-
anism coincides with the well-known maximal transfer rule, while an efficient queue is always formed in 
equilibrium. We also argue that changing the mechanism so that the players compete for the last position 
implements the minimal transfer rule. The analysis discovers a striking relationship between pessimism and 
optimism in this type of decision making.
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1. Introduction

Consider a group of players to be served in a facility. The facility can handle only one player 
at a time and players differ in their unit waiting cost. The queueing problem is concerned with 
finding the order to serve the players and the corresponding monetary transfers. The problem 
has been well studied in the literature from both the normative perspective [10,2–4,11,15] and 
the mechanism design (incentive) perspective [5,18,12,13]. This paper aims to investigate the 
problem along an alternative angle, that is, we adopt a strategic approach to build up a natural 
and intuitive bargaining protocol such that players can negotiate among themselves to resolve the 
queueing conflicts. Exploring this bargaining approach for queueing problems is not only impor-
tant in its own right as providing a new toolbox and contributing to an open area of the problem, 
but has more significant implications: First, it helps understand the strategic features of the alloca-
tion rules and makes a fresh review of their plausibility. Next, we can make a better comparison 
between different rules and associate axiomatic properties with individuals’ rational behavior. 
Furthermore, new insights on fundamental and methodological issues can be developed.

Two well-known rules for the queueing problem were introduced by applying solutions de-
veloped for TU (transferable utility) games. Maniquet [10] introduced the minimal transfer rule, 
which corresponds to the Shapley value of TU games, when the worth of a coalition is defined 
to be the minimum waiting cost incurred by its members under the optimistic assumption that 
they are served before non-coalitional members. Chun [2] introduced the maximal transfer rule, 
which also corresponds to the Shapley value, when the worth of a coalition is defined to be the 
minimum waiting cost incurred by its members under the pessimistic assumption that they are 
served after non-coalitional members. Given the connection between the Shapley value for TU 
games and the minimal and the maximal transfer rules for queueing problems, various bargain-
ing protocols implementing the Shapley value in the literature (Gul [6], Hart and Mas-Colell [7], 
Pérez-Castrillo and Wettstein [17], Ju and Wettstein [8]) offer a venue enabling us to construct 
non-cooperative mechanisms to implement rules for queueing problems.

However, this task is not straightforward, especially when considering that the potential mech-
anism needs to match the underlying context of the queueing problem. Unlike in a TU game 
where a player’s stand-alone value is fixed, in a queueing problem, no specific queue is pre-
dominantly determined as a default choice and therefore, a player’s stand-alone value is not well 
defined, but depends on which position this player may take. For example, the queueing game of 
Chun [2] defines a player’s stand-alone value by having this player be served last after anyone 
else. However, to construct a bargaining protocol it is impossible to make every player be served 
last simultaneously in order to apply this stand-alone value. Similar arguments carry over to the 
queueing game defined by Maniquet [10]. Moreover, if we directly follow the protocol of Pérez-
Castrillo and Wettstein [17] implementing the Shapley value, it would actually fail to implement 
the minimal transfer rule since the underlying queueing game violates zero-monotonicity. Hence, 
this bargaining protocol cannot be directly applied to the queueing context.
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