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LUC BOVENS

ON ARGUMENTS FROM SELF-INTEREST
FOR THE NASH SOLUTION
AND THE KALAI EGALITARIAN SOLUTION
TO THE BARGAINING PROBLEM *

ABSTRACT. I argue in this paper that there are two considerations which govern the
dynamics of a two-person bargaining game, viz. relative proportionate utility loss from
conceding to one’s opponent’s proposal and relative non-proportionate utility loss from not
conceding to one’s opponent’s proposal, if she were not to concede as well. The first
consideration can adequately be captured by the information contained in vNM utilities.
The second requires measures of utility which allow for an interpersonal comparison of
utility differences. These considerations respectively provide for a justification of the Nash
solution and the Kalai egalitarian solution. However, none of these solutions taken by
themselves can provide for a full story of bargaining, since, if within a context of bargaining
one such consideration is overriding, the solution which does not match this consideration
will yield unreasonable results. 1 systematically present arguments to the effect that each
justification from self-interest for respectively the Nash and the Kalai egalitarian solution

is vulnerable to this kind of objection. I suggest that the search for an integrative model
may be a promising line of research.

INTRODUCTION

It is deceptive to talk of the bargaining problem. Bargaining theory
encompasses a family of models, which each come along with a set of
conditions that specify the scope of the model. For our purposes it is
sufficient to keep in mind a very simple example. Two rational persons
are asked to divide a set of goods amongst them. If they cannot reach
agreement, both of them will go home with empty hands. We have some
information about the relevant preferences of each player and the
question we are asked to solve is what constitutes a rational agreement
between them. The Nash solution (Nash, 1950) is one of the earliest
attempts to solve this problem and it still is the most prominent one. A
more recent attempt is the Kalai egalitarian solution (the KE solution)
(Kalai, 1977, 1983, Kalai ef al., 1985). In this paper I intend to discuss
a particular set of arguments for each of these solutions.

Bargaining solutions come along with a jungle of justifications. I
believe it is clarifying to keep in mind the following three dichotomies:

Theory and Decision 23 (1987) 231-260.
© 1987 by D. Reidel Publishing Company.

Copyright (c) 2003 ProQuest Information and Learning Company
Copyright (¢) Kluwer Academic Publishers



BOVENS, LUC,0On Arguments from Self-Interest for the Nash Solution and the Kalai Egalitarian
Solution to the Bargaining Problem Theory and Decision, 23:3 (1987:Nov.) p.231

232 LUC BOVENS

(a) A bargaining solution can be justified by claiming that it is the sole
solution which satisfies a set of minimal axioms concerning how bargain-
ers should act. Alternatively it can be argued that a bargaining solution
directly captures our intuitions of how bargainers should act, i.e. without
reference to a set of minimal axioms.

(b) A bargaining solution can be defended in reference to our intuitions
concerning a fair bargain. Alternatively, it has been argued that a solution
matches our intuitions concerning the actions of rational and self-interest-
ed bargainers, i.e. bargainers who are solely interested in maximizing their
own utility payoffs (Harsanyi, p. 14).}

(c) A bargaining solution is a static model, i.e. it solely presents us with
the outcome of a bargaining procedure. An actual bargaining process,
however, most often has a dynamic character: a solution is an outcome
of the subtle interplay between the two parties. For the Nash solution,
there exists a model, viz. the Zeuthen model, which attempts to capture
this interplay that is involved in bargaining, and which yields an outcome
that matches the Nash solution. I believe it is possible to construct a
similar model for the KE solution. Justification for these solutions can
thus be advanced on their own standards, as well as in reference to their
respective dynamic models, which yield identical results.

In this paper I will solely be concerned with the type of justification
for the solutions in question that involves purely self-interested bargain-
ers. Why this choice? In the first place, the task I have set before me is
still sufficiently complex to discuss within the limits of this paper.
Secondly, I believe that arguments from self-interest are much more
promising than arguments from fairness? for the Nash and the KE
solution. 1 intend to show in a later paper that arguments from fairness
either supervene on arguments from self-interest or are obviously flawed.
On the other hand, arguments from self-interest for the Nash and the KE
solution can be advanced which respectively do capture the two relevant
considerations in the dynamics of rational and self-interested bargaining,
as I will argue in this paper. Taken by themselves however, these solutions
cannot provide for a comprehensive account of bargaining.
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1. THE NASH SOLUTION

1.1. Elementary Mechanics and Types of Arguments

The Nash solution to the two-person bargaining game requires that we
express both players’ attitudes towards the goods in question in von
Neumann-Morgenstern utilities (VNM utilities). Subsequently we are
asked to calculate which feasible outcome to the bargaining game maxim-
izes the product of utilities. Nash predicts this outcome of the bargaining
game to be the solution which rational and self-interested players will
come to agree upon (for an example of this procedure, see Section 1.2).

It is possible to distinguish between the following types of arguments
from self-interest for the Nash solution:

(i) The Nash solution is correct, because it directly matches our
intuitions concerning the actions of rational and self-interested bargain-
ers.

(i) The Nash solution is correct, because it is the unique outcome of
the Zeuthen model of bargaining; the latter model captures our intuitions
of the bargaining procedure which rational and self-interested bargainers
adopt.

(ili) The Nash solution is correct, because it is the sole solution that
satisfies a sef of axioms which capture our intuitions concerning the
actions of rational and self-interested bargainers.

In this section I will systematically present and critically assess these
arguments.

1.2. The Direct Justification for the Nash Solution

I will at first present the direct argument for the Nash solution. Let us
assume that players 1 and 2 need to divide $ 100 between them. If they
cannot reach agreement, neither 1, nor 2 will get any money. Let us
furthermore assume that for both players utility is linear with money. In
this case, the argument goes, they have both equal bargaining strength,
and thus will refuse to settle for less than a (1: $50; 2: $ 50) split, i.e. the
outcome which maximizes the product of utilities. But let us now change
the story slightly. Assume that 1 is a rich person and 2 is a poor person.
I’s utilities are still linear with money, but 2 is much more risk-averse than
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1 and this caution is reflected in 2°s vNM utilities. Consider the following
assignment of utilities (cf. Luce and Raiffa, p. 129):

Monetary Value Utility

1 2
$0 0.00 0.00
$25 0.25 0.73
$50 0.50 0.90
$75 0.75 0.98
$ 100 1.00 1.00

It is easy to see that the unequal division (1: $75; 2: $25) maximizes the
product of utilities and thus is the Nash solution to this game.

Here is how the argument goes. We assume that 1 and 2 both have
knowledge of each other’s preferences. 1 thus knows that 2 is in need of
money and this puts her in a stronger bargaining position. She can thus
insist on a split that is favorable to herself, since she can reasonably expect
that 2 will yield of need. 2 would of course prefer an equal split, but he
realizes that, given 1’s attitudes towards money, she would rather forego
any division than settle on an equal split. And since 2 is hard pressed for
money, it is a rational move from his side to accept a split which is not
favorable to himself. 2 is in a poor bargaining position.

One might object that this justification only goes part way. The
argument from bargaining strength justifies some unequal split in favor
of 1, but it does not justify why the unequal split which maximizes the
product of utilities is a correct assessment of this difference in bargaining
strength. Furthermore, there exist some alternative solutions which also
predict an unequal split in favor of 1, and thus, among these alternative
solutions, the argument from bargaining strength cannot grant favorable
status to the Nash solution (e.g. Kalai et al., 1975). The obvious response
is that the argument from bargaining strength can be refined in reference
to the Zeuthen model. I will return to this argument later on in my paper.

I now intend to provide for a more radical objection to the argument
from bargaining strength for the Nash solution. Consider the following
story. Person 1 and 2 visit an antique shop. The antiquaire, who happens
to be in a generous mood, offers 10 glasses to both of them, provided
they can reach an agreement about how to divide up this offer. She
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furthermore stipulates that no side payments are allowed, i.e. the agree-
ment should only involve a particular division of the glasses and no form
of compensation (say, in monetary terms) between the parties is allowed.
Among these 10 glasses, there are 8 glasses, which for some reason form
a set that an art collector would take an interest in (say they are the
complete set of designs of the first year of production of some famous
company). The other 2 glasses are simply unrelated pieces.

Let us now take a close look at both 1 and 2’s preferences. 1 is an
enthusiastic art-collector, who has a strong interest in owning complete
sets. She would thus simply be thrilled if she could own the set of 8 glasses.
But, she also knows that each of these glasses is valuable by itself and
would be quite happy to own an incomplete set. Furthermore, if she could
own the complete set, she would have some interest as well in owning the
unrelated pieces in addition. 2 does not care about collecting art. What
comes to his mind is that it would be rather nice to own two of the glasses,
just for daily usage in his (two-person) household. He is not indifferent
about getting more glasses, but this is not such a big deal for him.
Remember also that both persons are solely interested in maximizing their
own utilities and are not motivated by any conception of fairness.

Now, let us establish the vINM utilities for both 1 and 2. I believe that
the following assignment matches my story fairly accurately:

Glasses Utility
1 2
0 0 0
1 0.05 0.05
2 0.10 0.80
3 0.15 0.825
4 0.20 0.850
5 0.25 0.875
6 0.30 0.900
7 0.35 0.925
8 0.80 0.950
9 0.90 0.975
10 1 1

[t is easy to calculate that the Nash solution for this game predicts a
(1: 8G; 2: 2G) split.? But, is this an accurate reflection of the bargaining-
strength of both players? It is assumed that both players have complete
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knowledge of each other’s preferences. It seems to me that, given that
2 does not care too much whether he gets these glasses or, say, an equal
amount from some cheap contemporary glass collection, and given that
1 would already be quite happy to own one of these glasses, 2 could win
his case by holding out for a (1: 1G; 2: 9G) split.4 2 is in a strong
bargaining position. He knows that 1, though she would be thrilled to
own a complete set, already craves to own one single glass, while he
himself is sufficiently indifferent to take his chances and hold out for a
split that is favorable to himself.

It might be objected that, within normal circumstances, there is a good
chance that 1 and 2 will settle on a (1: 8G; 2: 2G) split. I agree. But this
is so only because people in general do take some interest in each other’s
interests, or have some moral sense. Keep in mind, however, our stipu-
lation that both 1 and 2 are purely self-interested players. And on this
stipulation 2 has no scruples to hold out for a division that is slightly more
favorable to himself, even if this is extremely costly to 1, provided that
he sees a good chance of winning his case.

So, what has gone wrong? Well, let us look carefully in what aspects
my own story differs from Luce and Raiffa’s game of dividing $ 100.
What is striking about my own example is that, if we were to express 1
and 2’s preferences in terms of interpersonally comparable utilities (IC
utilities) 1’s utility of 1 glass would be higher than 2’s utility of 10 glasses
and 1’s utilities would also cover a much broader range (since every
additional glass drastically increases her want-satisfaction). Thus, on my
own example, the person who gets favorable treatment on the Nash
solution, has a range of IC utilities which is genuinely much broader than
her opponent’s range. Luce and Raiffa provide for an example in which
utility is linear with money for both 1 and 2 and an example in which 2
has diminishing marginal utility, due to his risk aversion as a poor person
for betting smaller sums of money. 1, on the other hand, is well off, and
her utility is linear with money.

This first example is uninteresting for our purposes, because IC utility
functions for players 1 and 2 can take any form, due to the lack of
background information. In the second case, however, there is good
reason to assume that the first $ 25 for 2 yield a higher utility to him than
$100 to 1 and that each increase of $25 yields a higher utility increase
to 2 than to 1. So, in this particular case, the person who gets favorable
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treatment on the Nash solution has a range of IC utilities which is a lot
more narrow than her opponent’s range. Now, I find it extremely
suspicious that arguments from bargaining strength for the Nash solution
are always supported by stories of the latter type (see also Hamburger’s
story, 1979, pp. 136-137).

What I want to argue is something that I believe comes natural to
somebody who has never heard of vNM utilities. And that is that in
bargaining over a division of goods it is a good strategy not to show too
much enthusiasm for the goods in question. My bargaining strength is
determined by how much I really care for the goods in question, relative
to how much my opponent cares. Any argument from bargaining strength
thus requires an interpersonal comparison of utilities. And since this
information is not contained in the vNM utilities of the Nash solution,
this solution cannot be justified by means of an argument from bargain-
ing strength.

But how come that one has been tempted to think that such argument
for the Nash solution did hold so far? There is peculiar connection
between interpersonally comparable utilities and vNM utilities. If a set
of goods yields high want-satisfaction, it is quite often the case that its
marginal utility will be strongly diminishing and it is the latter infor-
mation which is captured by vNM utilities. If I am strongly in need of
money, I will prefer to go from $ 0 to $ 1000 twice as much as from $ 1000
to $2000, to go from $ 1000 to $2000 twice as much as from $2000 to
$ 3000 etc. When I do not have this strong need for money, I will just
as much prefer each separate increase. In cases of strong need, the first
unit of the good in question may provide for an increase in expected
want-satisfaction that is so overwhelming that all additional units are
forgotten (cf. ‘If I could just have one cigarette’). Now as long as we
choose examples in which this generalization holds, the argument from
bargaining strength will per accidens also_hold for vNM utilities. Thus,
a pattern of strongly diminishing marginal utility is indeed an indicator
of a weak bargaining position, but only if this pattern is itself a conse-
quence of the fact that the good in question yields high want-satisfaction.
But the connection between high want-satisfaction and strongly diminish-
ing marginal utility is neither a conceptual, nor an empirical truth. We
can imagine special circumstances in which a particular good yields high
want-satisfaction to a person, but for some reason this person prefers a
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