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a b s t r a c t
In this paper, we report on a series of free-form bargaining experiments in which two players have to distribute four indivisible goods among themselves. In one treatment, players
are informed about the monetary payoffs associated with each bundle of goods; in a second treatment only the ordinal ranking of the bundles is given. We ﬁnd that in both cases,
inequality aversion plays a prominent role. In the ordinal treatment, individuals apparently
use the ranks in the respective preference orderings over bundles of goods as a substitute
for the unknown monetary value. Allocations that distribute the value (money or ranks,
respectively) most equally serve as natural “reference points” for the bargaining processes.
Frequently, such “equal split” allocations are chosen by our subjects even though they
are Pareto dominated. Whether a Pareto optimal allocation is chosen or not depends on
whether or not it is a Pareto improvement relative to the “equal split” reference allocation.
We ﬁnd less Pareto-damaging behavior due to inequality aversion in the ordinal than in
the cardinal treatment.
© 2010 Elsevier B.V. All rights reserved.

1. Introduction
Recent research in explaining observed behavior of individuals in laboratory experiments has focused on the question
of how to model the agents’ distributional preferences, see, e.g., Fehr and Schmidt (1999), Bolton and Ockenfels (2000), and
Charness and Rabin (2002) (henceforth F&S, B&O and C&R, respectively). The common assumption in these models is that
agents are motivated not only by their own material payoff but by the entire distribution of monetary rewards. Speciﬁcally,
F&S and B&O suggest parametric forms of the utility function incorporating different notions of inequality aversion according
to which utility decreases with the differences in individual payoffs. By contrast, C&R propose a model of social-welfare
preferences according to which agents are concerned with maximizing a combination of the aggregate payoff for the group
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and the payoff of the worst-off individual. The two approaches have been compared and tested against each other by
Engelmann and Strobel (2004).1
By assigning signiﬁcance to differences and sums of monetary rewards, the proposed models of social preferences use
individual utility information in a cardinal and interpersonally comparable way. While this can be justiﬁed, e.g., by assuming
quasi-linearity of the underlying preferences, it also shows that the applicability of the existing models is restricted to
situations in which individual monetary rewards are known to all agents and in which preferences over allocations can be
adequately described in terms of the distribution of monetary rewards.
The purpose of the present paper is to demonstrate that the basic intuitions behind the distributional preference approach
can be fruitfully applied in more general situations. To this end, we conducted a series of free-form bargaining experiments
in which two players had to jointly determine an allocation of four indivisible goods. In one treatment both agents were
informed about the speciﬁc monetary value associated with the bundles of goods for each player (the same bundle usually
had different monetary value for the two players). In the other treatment, each player was only informed about her own
and the opponent’s ordinal ranking of the bundles, i.e. only the ordinal ranking of the monetary payments associated with
each bundle was given. Despite the lack of numerical payoff information in the latter treatment, we ﬁnd that individuals
rely on interpersonal comparisons also in this case. Indeed, we ﬁnd strong evidence that agents use the rank of a bundle
in the respective preference ordering as a substitute for its unknown monetary value. Taking these ranks as the basis for
interpersonal comparisons, the motives behind the formation of distributional preferences, such as inequality aversion or
social concerns in general, are relevant also in the treatment with ordinal information. In fact, the comparison between the
two treatments reveals that individual behavior can be accounted for by a simple unifying qualitative theory of distributional
preferences. Speciﬁcally, the outcomes that we observed in our bargaining experiments suggest that a signiﬁcant proportion
of agents’ behavior is guided by the following rule:
Conditional Pareto Improvement from Equal Split (CPIES):
First, determine the most equal distribution of rewards. If this allocation is Pareto optimal, then choose it. Otherwise,
if there is the possibility to make everyone better off, implement such a Pareto improvement provided that this does
not create “too much” inequality.
If the monetary rewards are known, the “most equal” distributions are of course the ones with minimal difference of the
numerical payoffs for the two agents.2 If, on the other hand, only the ordinal rankings of the bundles of goods are given,
then the “most equal” distributions are those with minimal difference of the ranks in the respective preference orderings.
Similarly, “too much inequality” is to be understood in terms of differences in monetary payoffs and ranks, respectively. Of
course, how much precisely “too much” is depends on individual preferences and varies from subject to subject.
The above rule combines elements of the inequality aversion approach of F&S and B&O on the one hand, and the socialwelfare preference approach of C&R on the other. With the former it shares the important role played by interpersonal
equality, with the latter the demand for Pareto optimality (in the payoff space).3 Interpersonal inequality plays a twofold
role here. First, the absence of inequality determines an initial reference point for the bargaining problem. Secondly, it serves
as a constraint in the process of achieving a Pareto optimal outcome. In contrast to C&R’s results, we systematically ﬁnd
Pareto-damaging behavior in the treatment with known monetary rewards.4 Interestingly, however, such behavior is only
very rarely observed in the ordinal treatment. Our conjecture is that this is due to the uncertainty about the differences
in ﬁnal payments associated with differences in ordinal ranks. Indeed, it seems that rank inequality becomes acceptable
because it does not necessarily correspond to unequal monetary payoffs. One conclusion from our study is thus that, by
making inequality precisely quantiﬁable, monetary payoff information hinders the realization of Pareto improvements.
The CPIES rule allows two different interpretations. The ﬁrst is purely outcome-oriented: whether or not an allocation
is compatible with the CPIES rule can be decided simply by looking at the resulting inequality and by determining whether
or not it is a Pareto improvement relative to the most equal allocation. The second interpretation of the CPIES rule is as
a proper procedure according to which bargaining partners ﬁrst determine a “disagreement point” which then serves as
the reference distribution for the later bargaining process. In Section 4 below, we look at both interpretations. In terms of
statistical analysis, the relevance of the CPIES rule is more easily tested in its outcome-oriented version. On the other hand,
an analysis of the communication protocols of the experiments shows that the CPIES rule indeed frequently materializes in
the procedural sense: the equal reference distribution is explicitly proposed, or mentioned in the discussion although not
necessarily suggested, and then the bargaining partners either settle on a Pareto improvement from there or choose the
equal distribution.
Our experimental design differs from the literature in several respects. First, while most of the existing studies on distributional preferences have focused on variants of either dictator or ultimatum games, we consider free-form bargaining
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See, among others, also the comments by Bolton and Ockenfels (2006) and Fehr et al. (2006), as well as the reply by Engelmann and Strobel (2006).
In our setting with two players, there are at most two such distributions in the feasible set. With more than two players, the meaning of “most equal”
distribution can be made precise using the theory of inequality measurement, for instance, by applying the (partial) criterion of Lorenz dominance.
3
Pareto optimality is deﬁned in payoff space as opposed to utility space, since the relevant notion of optimality here is based on the distribution of
material payoffs (respectively, ranks), not on the subjective distributional preferences.
4
C&R’s model does allow for inequality aversion and can incorporate Pareto-damaging behavior for suitable values of the parameters. However, C&R’s
experimental results suggest parameter values that exclude Pareto-damaging behavior.
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