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Abstract 

In an earlier paper we showed that the Nash Bargaining solution for 2-player demand games can be 

obtained as a non-cooperative solution if each player assumes a uniform density over the choices of his 

opponent. In this paper we investigate the possibility of recapturing the Harsanyi-Nash bargaining 

solution for N-player games through an extension of the uniform density argument. We show that for 

certain games a direct generalization is possible. Also, in all games, the Harsanyi-Nash solution is 

obtained if each player bargains separately with every other player and ascribes a uniform density over his 

opponent's choices. (JEL subject code: C7) 

1. Introduction 

In Glycopantis and Muir (1994) it was shown that the renowned Nash 

bargaining solution, (Nash (1950, 1953)), for 2-player demand games can be 

recaptured as a non-cooperative solution if each player assumes a uniform den

sity for the choices of the other player and then demands the quantity which 

maximizes his expected surplus utility payoff. The intuitive justification of this 

approach is that the players apply the principle of insufficient reason (Luce and 

Raiffa (1957)). Namely in the absence of any information apart from the set of 

possibilities a natural way to proceed to reach a decision is by assuming all 

choices of one's opponent to be equally likely. It is also reasonable to assume 

equally likely choices if the calculations required to establish exactly how one's 

opponent will play are very involved and costly. The principle of insufficient 
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reason is an idea from the area of bounded rationality, (Bimmore (1990), Kreps 

(1990), and Simon (1987)), which in general describes ways in which a rational 

choice should be made when the economic agents are constrained by the amount 

of the information available and their computational abilities. 

In an N-player demand game the players, PI, ..., PN, announce simultane

ously and indepedently demands, in terms of utility, xi, ..., XN, respectively, 

which are greater or equal to the corresponding status-quo payoffs, ξι, ..., ξπ-Ιί 

the vector of demands, (xi, ..., xN), lies in the set of feasible payoffs, 5, which is 

assumed to be convex and compact, then every player receives what he asked 

for. If (xi,..., XN) φ 2 then the demands are incompatible and the players receive 

their status-quo payoffs. The Nash equilibria are the set of the Pareto efficient 

vectors (xi, ..., XN) with (χι, ..., χΝ) > (ξι, ..., ξκ) which, apart from very extreme 

cases, contains uncountably many points. Therefore the concept of Nash equili

brium, which is appropriate for non-cooperative games, leads to indeterminancy 

rather than to a unique solution of the demand game. On the other hand, it gives 

the set of payoffs over which the Ν players will negotiate. For 2-player games 

Nash (1950, 1953) gave arguments why a particular Pareto efficient utility payoff 

vector, the Nash bargaining solution which can be calculated easily, will be 

chosen by rational players as the outcome of the cooperative demand game. In 

Glycopantis and Muir (1994) the Nash bargaining solution was reviewed briefly, 

as well as certain approaches in the literature which have been employed to 

justify the Nash bargaining solution through non-cooperative games, and then 

what can be called the uniform density approach was introduced. 

In the present paper we investigate the possibility of obtaining the analogue 

to the Nash bargaining solution for demand games with Ν players by extending 

in an appropriate way to such games the uniform density approach. The 

assumption is now that each player, in the absence of any specific information 

about the behaviour of the other players or if the calculations required in order 

to establish precisely how they will act are very involved and costly, will ascribe 

to each of his opponents, either simultaneously and independently to all of them 

or to one at a time, a uniform density over his choices. 

Harsanyi (1977) has investigated bargaining games with Ν players. He 

defines a multilateral bargaining equilibrium to be one that implies bilateral 

bargaining equilibrium between any two players. He shows that such a solution 

can also be obtained from the Nash axiomatic approach when the postulates are 

taken to apply to N-player bargaining games. 

As shown by Harsanyi (1977), the N-player bargaining game has as solution 

that of 



where Xj is the utility payoff to Pi and g (χι, Χ2,..., XN) = Ο is the boundary of the 

convex set of feasible payoffs. The status-quo payoffs, following a normalization 

of the utility functions of the players, are taken throughout this paper to be 

equal to zero. 

We shall refer to the solution to Problem 1 as the N-player Nash bargaining 

solution or the Harsanyi-Nash bargaining solution. We consider here the possi

bility of recapturing the Harsanyi-Nash bargaining solution by extending the 

uniform density argument employed in Glycopantis and Muir (1994). 

A number of economic problems will lead naturally to the formulation of 

N-player demand games. As in the case of 2-player games, they are mainly in the 

areas of labour and industrial economics. They could refer, for example, to 

bargaining over wages and employment in a model with one employer and two 

unions, with status-quo payoffs the minimum obtainable profit and utilities, or 

to Ν oligopolists which form a cartel and wish to divide the resulting monopolis

tic profits, with status-quo payoffs the profits corresponding to the Cournot-

Nash non-cooperative equilibrium. 

For the symbolic problem of dividing a cake among Ν players the idea 

applied in Glycopantis and Muir (1994) can be generalized in the following 

sense. We assume that in making their calculations each player assigns an inde

pendent uniform distribution to the choices of each of the N-l other players and 

that he chooses his own demand to maximize his expected payoff. We now show 

that the result of this type of decision is the N-player Nash bargaining solution. 

First the Harsanyi-Nash bargaining solution is obtained from solving 













3. A Generalization of the Probabilistic Approach 

The Harsanyi-Nash bargaining solution can be obtained through the pro
babilistic (uniform density) approach, by allowing any pair to calculate first 
their demands conditional on the N-2 players having fixed quantities allocated 
to them. The assumption is now that each player is only able to handle 2-player 
games and makes all possible calculations before he announces his demand. 
There is an affinity here between this approach and the requirement by Harsanyi 
that a multilateral bargaining equilibrium should be such that it implies bilateral 
equilibrium between any two players. 

As in Glycopantis and Muir (1994), the principle of insufficient reason, 
which falls within the area of bounded rationality, operates when, in the pairwise 
decentralized games, each player assigns a uniform density over the possible 
choices of the remaining player whose allocation is also not fixed. The rational-
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ity of the players is also bounded in assuming that they can only do their 
calculations when they are playing against only one more player. 

Each player, say Pi, reasons completely separately. He knows that he must 
announce a demand, which is a number, and that his bounded rationality allows 
him to handle only 2-player games. He assumes that N-2 players take definite 
amounts and he is then left to play a 2-player game with the remaining player, 
say Pj. 

From the point of view of Pi, the announcement X;1* is the only demand for 
which there exists an efficient vector such that x1' is the outcome of the uniform 
density approach to the pairwise games which form when the demands of any of 
the remaining players are given. It is therefore only rational that Pi will 
announce x,1* as any other announcement will imply that, no matter what the 
other players have demanded, in at least one pairwise game he should have 
asked for a different quantity. 

We shall now show that the reaction functions of Pi on the boundary of 5 
intersect at a single point. Indeed we shall show that they intersect at the unique 
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Nash solution implies the Nash bargaining solution for all pairwise decentralized 
games. 

The question arises whether they also intersect at any other point. However 
this is impossible because at any such point we would have had the Nash bar
gaining solution for all pairwise games involving P1, and this implies that the 
necessary, first order, conditions for the unique Harsanyi-Nash solution are also 
satisfied. 

Therefore we have obtained a generalization of the probabilistic approach, 
based on a bounded rationality argument, which offers a justification of the 
Harsanyi-Nash bargaining solution. 
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