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Abstract

In an experiment on a subjective claims problem we compare three una-
nimity bargaining procedures — the Demand, the Offer and the Ezit variant —
in terms of fairness and efficiency. To assess the fairness of the allocations
obtained by these procedures, we evaluate them from a partial point of view
using stakeholders’ subjective evaluations of claims as elicited in a hypo-
thetical fairness question, and we evaluate them from an impartial point of
view using spectators’ responses in a vignette. We find that after correcting
for the self-serving bias in the partial view, both views point towards the
same allocation. The Offer variant, which requires stakeholders to supply
complete division proposals, yields outcomes that come closest to this fair

allocation.
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1 Introduction

When married couples are asked separately which fraction of various household
tasks they are responsible for, the reported fractions add up to more than 100%
(Ross and Sicoly 1982). It is then not surprising when out-of-court settlements in
case of divorce are difficult to achieve. While this is arguably in part due to the fact
that a fair outcome is not always the prevalent goal in divorce settlements, even
fair-minded parties might fail to achieve agreements due to the well-established fact
that fairness judgements are biased in a self-serving way.! This bias persists even if
involved parties explicitly try to take the viewpoint of another party, such as that
of a judge in a legal dispute, and it negatively affects the ability to reach voluntary
settlements.? In other words, out-of-court settlements in case of divorce may fail
not only because parties behave strategically in their pursuit of maximizing own
material payoffs, but also because fairness judgements are biased by self-interest.
As economists, we want to find a procedure that provides a solution for this kind
of settlement problem — a solution the involved parties are content with. A well-

designed bargaining protocol might be such a procedure.

The stimulus for the present study came from another example where material
self-interest and biased fairness judgments of involved parties are likely to hamper
a consensual solution: In Tyrol, Austria, a company plans to build a new water
power plant in a location that has common borders with three municipalities. The
company paid a certain amount of money to the municipalities in exchange for the
right to use land and water. The municipalities accepted the joint compensation
in the negotiations with the company without having established an agreement
on the division of this amount amongst themselves. The obvious question is now
what would be the fair share for each of them, given that they give up different
things in exchange — one owns land and water rights, another contributes only

water rights, a third only land. There is no objective or straightforward way to

1See e.g. Messick and Sentis (1979 and 1983), Kagel et al. (1996), or Konow (2000) for
empirical evidence on self-serving biases in fairness judgements.

2Loewenstein et al. (1993) report that subjects who were in the role of plaintiff and defendant
in an experimental legal dispute and who had to give an assessment of a fair award for the plaintiff
as well as a prediction of an actual judge’s award were extremely biased in both assessments.
Babcock et al. (1995) find no empirical support for the presumption that shared information
among the involved parties would lead to convergence of expectations regarding the verdict and
would thus facilitate out-of-court settlement.



divide the amount awarded, since contributions cannot be easily compared. Also,
estimating the value of a given municipality’s contribution by removing it from the
partnership is of limited help, since the individual market values of the water and
land rights are fairly small compared to the combined value of the resources. Asking
an impartial outside observer to assign shares to the involved partners may be a
solution, but an outsider typically has far less information on the contributions and
the fairness judgments of the partners than the partners themselves, and because
eliciting truthful information from the partners is likely to be a non-trivial task.
The partners may therefore prefer to rely on their own subjective perceptions on
how the amount should be divided fairly. Bargaining is then a natural way to have

parties resolve their dispute regarding the division of the amount.

In this study, we investigate in a large experiment with more than 600 partic-
ipants the fairness and efficiency of three unanimity bargaining protocols used to
reach a consensus in a subjective claims problem. Such a problem arises when a
given amount of money (the 'cake’) is to be divided amongst a given number of
agents (the ’partners’), who hold entitlements to it. Entitlements (or ’claims’) are
subjective and have been derived from inputs that are not directly comparable.
Thus, subjective assessments of claims are likely to be conflicting. Throughout,
we assume that the partners are interested not only in their own material payoff,
but also in the fairness of the allocation. We will refer to a division of the cake
that is considered fair by partner ¢ as i’s subjective evaluation of claims. Denot-
ing the cake size by S and considering a division problem involving n partners
such a subjective evaluation of claims is a vector with n entries summing up to S.
The subjective claims problem is then to find an allocation s = (s1,...s,), where
>.; 8 < 8, or alternatively, a procedure that implements such an allocation, which
is considered fair by the partners (in the sense that it respects the partners’ sub-
jective evaluations of claims in some appropriate sense — see the discussion below)

and which is also efficient (in the sense that S — Y. s; is minimized).?

We generate a subjective claims problem involving three partners in the experi-

3While the subjective claims problem refers to n privately known vectors of claims (one vector
for each of the n agents), where vector ¢ describes agent 4’s perception of how the available amount
should be divided, the objective claims (or bankruptcy) problem refers to one publicly known
vector of n objective claims (one claim for each of the n agents) which add up to more than the
available amount. See Moulin (2002) and Thomson (2003) for surveys on the objective claims
problem.



mental lab. This is done by having subjects perform real effort tasks and assigning
them points depending on their relative performance in their cohorts. Partner-
ships consisting of subjects coming from different cohorts are then formed and the
points a subject has earned in the real effort task is the contribution of this subject
towards the partnership. Subjects do not know the amount of effort their partners
exert, nor do they know their performance in the real effort task; they are only
informed about partners’ respective contributions in points. All contributions en-
ter a non-linear production function determining the size of the jointly produced
cake. We then elicit the possibly conflicting subjective evaluations of claims of
the partners in a hypothetical fairness question before we let the partners actually
produce a division of the cake by means of one of the following three unanimous

bargaining procedures:

e In the Demand variant introduced by Torstensson (2009) players take turns
in making proposals regarding their own share of the cake, and an agreement
is achieved if the proposals of the partners add up to no more than the cake

size.

e In the Offer variant due to Shaked (see Sutton 1986) players take turns
in making complete division proposals, and an agreement is achieved if all

partners agree on a proposal.

e In the Exit variant studied by Krishna and Serrano (1996) players take
turns in making complete division proposals, and any player who accepts the
share assigned to him by the current proposer may exit, while the proposer
continues to bargain with the partner who has not accepted his proposed

share.

Evaluating the fairness of an allocation is not trivial in the subjective claims prob-
lem. While there is strong evidence that objective fairness norms — such as propor-
tionality — play an important role for the evaluation of claims in division problems
where entitlements are objective and common knowledge (see e.g. Géchter and
Riedl 2006, or Herrero et al. 2010), the subjective claims problem makes it diffi-
cult to apply such a norm. The reason is that contributions (household tasks in

the married couples example; land and water rights in the power plant example;



performance ranks in different cohorts in the real effort task in the experiment) are
difficult to compare by the involved parties, and unobservable to outsiders. Thus,
for an outside observer, who may be asked - as impartial arbitrator - to assign
fair shares to the partners, there exists no sound basis upon which he could apply
any fairness standard based on inputs. For stakeholders, who could in principle
apply such a standard, a prediction regarding the relevance of different standards
for subjective evaluations of claims is difficult to obtain. On the one hand, the
literature on moral wiggle room (e.g. Dana et al. 2005) suggests that subjects tend
to appeal to the standard that yields the highest payoff for them, when multiple
fairness standards can plausibly be applied; this arguably is the case in a subjective
claims problem, where contributions are difficult to compare. On the other hand,
numerous studies have documented the existence of a self-serving bias in fairness
assessments when stakes are involved (see, e.g., Babcock et al. 1996, Kagel et el.
1996, or Konow 2000). This latter bias could lead to fairness assessments that do
not correspond to any of the standards discussed in the literature. To receive in-
formation on the relevance of different fairness standards for our subjective claims
problem and to assess the fairness of bargaining outcomes we combine different

pieces of information.

First, we use the elicited subjective evaluations of claims from the fairness
question as a benchmark. We ask whether those answers are shaped by prominent
fairness standards (such as proportionality) and we compare them to actual bar-
gaining outcomes. Clearly, this latter comparison is an evaluation from a partial
point of view, but we consider the stakeholders view important here, since, after
all, it is the involved parties who have to live with the final outcomes, and they
have more information than anyone else on partners contributions. A second yard-
stick regarding the fairness of bargaining outcomes is derived from the vignettes
technique, which uses questions in a survey describing concrete but hypotheti-
cal scenarios in order to elicit fairness views (see e.g. Konow 2003, or Yaari and
Bar-Hillel 1984). In our context, impartial outside observers are asked what they
consider a fair division of the cake - having the same information as the partners
in the experiment - and their fairness assessments are then compared to the ac-
tual bargaining outcomes. The impartial point of view expressed in the vignette

shall also help us put into perspective the self-serving bias which is expected in



stakeholders responses to the fairness question. Finally, we test whether there is

evidence for well-known fairness standards in actual bargaining outcomes.

Our results show that subjects do derive different subjective claims from the
real effort tasks, which they try to implement in the bargaining outcomes, and
these claims take into consideration partners’ relative contributions towards the
jointly produced cake. This suggests that despite different subjective evaluations
of claims, subjects overall do show a desire to reward individual contributions,
even though the latter are difficult to compare. This stands in contrast to the
standard prediction for the bargaining procedures, which relies on the assumption
that players are rational and only interested in their own material payoff (and that
this is common knowledge) and thereby treats the cake as “manna from heaven”.
Under this assumption players’ impatience (as expressed in their discount factor),
their outside option (which is assumed to be zero for all players in our context),
and their strategic position in the game determines the bargaining outcome. We
find that under all bargaining procedures agents with a higher contribution tend
to receive a payoff higher than the equal split, but lower than the share predicted
by the proportional standard applied to contributions, while agents with a lower
contribution generally receive a payoff lower than the equal split but higher than
the share predicted by the proportional standard. This tendency is consistent with
the results from the fairness question, where responders are stakeholders, as well
as the results from the vignette, where responders are impartial outside observers.
Interestingly, those two views point to very similar allocations after correcting
for the self-serving bias in the fairness judgements of stakeholders. This is an
important insight in itself, since it implies that impartial fairness evaluations can

be derived from stakeholders’ responses to the fairness question.

While the tendency to reward contributions (albeit less than proportionally)
is present in the outcomes of all bargaining protocols we tested, realized payoffs
depend on the strategic position of a player in the bargaining procedure: In the Fxit
variant, players who are able to exit are better off, which implies a disadvantage
for first movers, contrary to the standard prediction which would imply a first
mover advantage. In the Demand variant, players in the position of the last mover
suffer from high demands of the other players. This does not happen in the Offer

variant, where the first mover has to make a complete division proposal. In other



words, in the Demand and in the Fxit variant of unanimity bargaining the strategic
position of a player determines to what extent an (ex ante posited) fair division
can actually be achieved. For instance, while in their responses to the fairness
question most subjects respect the notion that equal contributions should result
in equal shares of the cake, the realized payoffs in the Fxit variant do not reflect
this fairness notion. Overall, we find that the Offer variant performs best in terms
of preserving the fairness ideas reflected in the partial and impartial views, while

there is not much difference across procedures in terms of efficiency.

The rest of the paper is organized as follows: Section 2 discusses the related
literature. Section 3 describes the three bargaining procedures and Section 4 the
design of the experiment and the vignettes study. Section 5 discusses the norma-
tive fairness standards we consider. In section 6, the results of the vignette and
the fairness question as well as the outcomes of the bargaining procedures are pre-
sented, and the latter are assessed in terms of fairness from a partial and impartial

point of view. Section 7 concludes.

2 Related Literature

By now, a large body of evidence questions the assumption of purely selfish behav-
ior of economic agents and suggests that fairness considerations indeed influence
bargaining behavior in various games (see Camerer 2003 for a review). In the ab-
sence of production, the equal split seems to be a commonly accepted division rule,
or norm of distributive justice, which was also confirmed in a theoretical analysis
of Ashlagi et al. (2012). In the last decade, however, several studies found that a
joint production of the cake introduces norms of desert and equity that strongly
influence behavior (see the survey by Karagézoglu 2012). This is especially true if
production involves real effort which induces even stronger entitlements. Géachter
and Riedl (2005, 2006) show how unequal claims derived from ordinal information
about performance in paired subjects shapes negotiations in bilateral bargaining.
Karagozoglu and Riedl (2010) find that with competitive tasks leading to joint
production, the division is away from the equal split only when paired subjects

have information about their relative performance.

There are basically two approaches to get a notion of what agents consider



fair in division problems with production. On the one hand, following a large
empirical literature on the relevance of different norms of justice (see Konow 2003
for areview), Géichter and Riedl (2006) use the vignettes technique. Here, impartial
survey participants answer hypothetical fairness questions on what a fair division
would be from the point of view of a neutral outsider. On the other hand, many
studies take a partial view and have subjects play bargaining or dictator games,
whose outcomes are then compared to prominent norms of distributive justice,
such as the equal or the proportional split (e.g. Konow 2000, Gantner et al. 2001,
Fischbacher et al. 2009). Géchter and Riedl (2006) compare the two approaches in
an objective claims problems and find that while the “constrained equal awards”
rule comes closest to the actual bargaining payoffs, the proportional split is the

most attractive normative concept from the impartial viewpoint.

In a context of observable effort levels, Cappelen et al. (2007) refer to the three
most important norms underlying distributive justice as egalitarianism (equaliz-
ing all inequalities), libertarianism (following the proportionality principle), and
liberal egalitarianism (equalizing inequalities if they are not under individual con-
trol). Analyzing the outcomes of dictator games, they find evidence consistent
with a pluralism of justice norms in their data, with the liberal egalitarian divi-
sion to be most prevalent. While Rodriguez-Lara and Moreno-Garrido (2012) in
a recent contribution with real effort production confirm the multiplicity of fair-
ness rules, they find that these are context dependent and applied so as to benefit
the proposer. Specifically, their findings suggest that the proportionality rule is
employed when the proposer happens to have a high input, while it is rejected in
favour of the more egalitarian split if he only has a low input. This ’exploitation
of moral wiggle room’ (Dana et al. 2005) is then also expected to play a role
when claims are subjective. The experimental study by Fischbacher et al. (2009)
addresses this question by having two partners contribute towards joint output,
where non-additive marginal productivities are also considered.* They find evi-
dence for a “performance-based fairness idea”, i.e. in case of unequal performance
in real effort the high-performance subject receives a larger share, however, shares
are independent of marginal productivities. Interestingly, they find no difference in

division allocations that are determined by an ultimatum game compared to those

4Note that in Fischbacher et al. (2009) the division rule is fixed before the cake is produced,
while in our experiment it is vice versa.



imposed by an impartial third party, implying that relative bargaining power of
stakeholders does not play a role. This stands in contrast to the results of Konow
et al. (2009), who found that impartial observers tend to refer to the propor-
tional standard while equality is more often observed amongst stakeholders, and
this effect is stronger as anonymity among stakeholders is removed. Our direct
comparison of three unanimity bargaining procedures yields a more differentiated
result: We find that in unanimity bargaining the strategic position, i.e. bargaining
power, has an impact on outcomes and thus on the implementation of fairness

standards, including those impartial observers refer to.

Our study contributes to the existing literature in various respects. First and
foremost, in contrast to the studies cited here, we are not only interested in what
people consider a fair division, but we also compare different bargaining proce-
dures to understand which features of a procedure may be important to achieve
fair outcomes when claims are subjective. Second, in contrast to most studies
(e.g. Géchter and Riedl 2005 and 2006; Cappelen et al. 2007), we study subjec-
tive claims over a joint production, as we believe that imperfect information on
efforts, non-comparability of contributions and nonlinear production are impor-
tant characteristics of bargaining situations outside the lab. Third, compared to
other papers studying environments with asymmetric claims where agents merely
have ordinal information about the partner’s performance (e.g. Karagtzoglu and
Riedl 2010, Fischbacher 2009), our setting is richer (by having three players, differ-
ent cake sizes and different contribution types) and thereby allows us to examine
a richer set of fairness norms, and the extent to which subjects endorse them.
We evaluate the bargaining outcomes in terms of fairness by comparing them to
prominent fairness norms (as in Cappelen et al. 2007), to judgments from a hy-
pothetical fairness question within the context of the experiment (as in Géchter
and Riedl 2005), and also to the impartial judgments obtained by the vignettes
technique (as in Géchter and Riedl 2006). Finally, we experimentally examine fair
division in multilateral infinite horizon unanimity bargaining. This is important,
since the scenario we describe is not confined to two agents, and since it is not
straightforward to extend two-person bargaining results to an environment with
three or more participants. For instance, when only two players are involved, it

is clear that both have to agree on the division of the cake. With three or more



players, one has to decide whether to follow a majoritarian or a unanimity decision
rule. Also, when only two players are involved, there is no difference between an
offer and a demand variant of bargaining. With three or more players one has to
decide between a demand and an offer protocol, and for each protocol there are
many possibilities how this translates to a concrete procedure. Our focus will be
on unanimity bargaining procedures since it is in the nature of the problem that
the parties involved, i.e. the stakeholders, should be satisfied with the outcome.’
Specifically, we will test three different unanimity bargaining procedures here — the
Offer variant proposed by Shaked (as reported by Sutton 1986), the Demand vari-
ant by Torstensson (2009), and the Exit variant by Krishna and Serrano (1996) —

none of which has, to our knowledge, been tested experimentally before.

3 Bargaining Environment and the Three Pro-

cedures

Consider a subjective claims problem where the three partners A, B, and C have
jointly produced the cake S, which has now to be divided amongst them. We
assume that each partner is interested not only in her own payoff or share of S,
but also in the fairness of the allocation. Denote agent i’s subjective evaluation
of claims by ¢ = (¢4, ¢}, c), where ¢} stands for the amount partner j should
receive from agent i’s perspective. Throughout we assume that ¢y + i3 + i, = S
for i = A, B,C. Each of the three bargaining procedures we consider yields an
allocation s = (s4, g, Sc), where > . s; < .S, which we will evaluate in terms of
efficiency (in the sense that S — >, s; is minimized) and in terms of how well it
represents the subjective evaluations of claims of the three agents, the impartial
view of spectators and some well-known fairness standards from the literature.

The following three unanimity bargaining procedures will be compared:

5Majoritarian decision rules received high attention in political bargaining and voting models
— see the theoretical models by Baron and Ferejohn (1987 and 1989), and Morelli (1999), as well as
the corresponding experimental literature by Frechette, Kagel, Lehrer (2003), Frechette, Kagel,
Morelli (2005a and 2005b), Diermeier and Morton (2004), Diermeier and Gailmard (2006). Miller
and Vanberg study costly delay in multilateral bargaining comparing majority and unanimity
rule. Majoritarian ultimatum bargaining with three players in different bargaining procedures
was analyzed by Giith et al. (1996) and Giith and van Damme (1998).



3.1 Torstensson’s Demand Variant

In the Demand variant introduced by Torstensson (2009), players take turns in
making demands, that is, proposals regarding their own share. In round t =
1 players 1 and 2 make successive demands x; and x,. If these demands are
compatible (z; + xo < S) and the third player accepts, the game ends with an
agreement in which players 1 and 2 receive x; and x5, respectively, while player 3
gets x3 = S — x1 — xo. If the demands of players 1 and 2 are not compatible,
or if the third player rejects, bargaining proceeds to round ¢ = 2, this time the
original player 2 in the role of player 1, 3 in the role of player 2 and 1 in the role
of player 3. The rules for an agreement correspond to those described for ¢t = 1
and in case of disagreement the game proceeds to the next round. There is no
exogenous termination round (i.e. no limit for the time horizon of the bargaining
game), and in case of agreement, payoffs are discounted by the common discount
factor 0 < 1; that is, if an agreement is reached in round ¢ where player 7 receives
x;, then i’s actual payoff is 6/ 'z;. The theoretical prediction for this procedure
depends on the exact shape of agents’ preferences and their information about
the partners’ preferences, of course. In order to keep things tractable, we refer
here and in the following only to the theoretical benchmark for the case where it is
common knowledge that all players are exclusively interested in their own monetary
payoff.5 Under this assumption most agreements can be supported as subgame
perfect equilibrium (SPE) outcomes by specified state-dependent strategies. More
precisely, for § > % , every allocation of the dollar where s3 < S can be supported
in a SPE (Torstensson 2009). There is a unique stationary (“history free”) SPE,
which involves no delay and leads to the allocation s = (S/(1+8+§2),85/(1+0 +
§2),0%5/(1 + § + 6%)), i.e., there is a clear first mover advantage in the stationary
SPE.

3.2 Shaked’s Offer Variant

In the Offer variant due to Shaked (as reported by Sutton 1986), players take

turns in making complete division proposals © = (21, e, x3), where x; is the share

6The selfish benchmark is mentioned for the sake of completeness since the assumption of
agents’ purely selfish behavior is not satisfied if fairness norms play a role (which is what we
assume).
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proposed for player ¢ and where ), z; = S. Player 1 makes the first proposal in
round ¢t = 1. Player 2 and player 3 then respond sequentially, each either accepting
or rejecting the proposal. If both responders accept, then the game ends with
player ¢ getting a payoff of x;. In case of a rejection, the game proceeds to round
t = 2, where player 2 makes a proposal and players 3 and 1 sequentially respond.
If one of the latter two players rejects, then the next round begins with player 3
making an offer, and so on. Again, there is no exogenous termination round,
and payoffs are discounted by the common discount factor ¢. Shaked (reported
by Sutton 1986) showed that under standard assumptions every allocation of the
dollar can be supported as a SPE for § > % Again, there is a unique stationary
SPE, which involves no delay and leads to the allocation s = (S/(146+6%),05/(1+
§+6%),0%5/(1+ 8 +6?)), thus again, there is a first mover advantage in the unique
stationary SPE.”

3.3 Krishna and Serrano’s Ex:t Variant

In the Ezit variant introduced by Krishna and Serrano (1996), players take turns
in making complete division proposals, just as in Shaked’s offer variant. Again,
player 1 makes the first offer in round ¢ = 1, and player 2 and player 3 respond
sequentially. Again, if both accept, then the game ends and if both reject the game
proceeds to the second round, where it is player 2’s turn to make an offer. The only
difference occurs if only one of the responders agrees. In this case she exits with the
payoff she has accepted. The responder who disagrees remains in the game with
the proposer, and the game proceeds as a two-person alternating-offers bargaining
game over the remainder of the cake. In sum, the only difference between Shaked’s
Offer variant and the current Fzit variant is that a player satisfied with his or
her share can “take the money and run”. Krishna and Serrano (1996) showed
that (again under standard assumptions) this procedure leads to a unique SPE.
It involves no delay and leads to the allocation s = (S/(1+ 6 +§),05/(1 + 6 +
9),05/(1+ 9 +9)). Again, there is a first mover advantage in this solution.

"See Herrero (1985). She also demonstrates that the stationary SPE is the unique strong
SPE.
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4 Design of Experiment and Vignette

4.1 The Subjective Claims Problem

In the experiment and the vignette, we have subjective claims problems involving
three partners who first have to provide an amount of money S based on a real effort
task, before S is divided amongst the three of them. The size of S is determined by
partners’ individual performances in a general knowledge quiz. For this real effort
task, subjects are randomly assigned to one of three cohorts, each consisting of 6
subjects, and they are informed that (i) each subject in a cohort will be exposed to
the same set of questions; (ii) each subject in a cohort will receive points depending
on her relative performance within her cohort (in terms of correctly answered quiz
questions within a given time period), where the two high performers within a
cohort are assigned 4 points, the two medium performers 3 points, and the two
low performers 2 points; (iii) after the quiz each subject will be assigned to a group
of three partners, each coming from a different cohort; (iv) the points a subject
acquires in the quiz will be her contribution to the joint profit of the group which
is determined by a specific non-linear function (known to subjects and displayed
below); and (v) the joint profit of the group will later be distributed amongst group
members by some procedure. After the real effort task, subjects are awarded their
respective points depending upon their relative performance within the cohort.
Then they are assigned to a group consisting of three partners labelled A, B, C.
The cake size S to be distributed amongst the three partners is then determined

as

S =12+ (points A) - (points B) - (points C).

4.2 Lab Experiment

Participants. We had a total of 612 students of all majors at the University
of Innsbruck participate in this experiment. Sessions lasted for about 1 hour, and
average earnings were 13.30 Euro. The experiment was programmed and conducted
with the software z-Tree (Fischbacher 2007).

Cake Production. After performing the real effort task as described above,

subjects are informed about their own rank within their cohort and points they

12



achieved. Then they are assigned to a group consisting of three partners labelled
A, B, C, where each partner comes from a different cohort, and they are informed
about the points (but not the rank or actual quiz performance) their partners bring
into the partnership. By using a relative performance measure within cohorts,
but selecting the three partners from different cohorts, we implement the idea of
having contributions in different currencies, as there is no possibility for subjects
to directly compare their own quiz performance to that of the partners. Also,
giving subjects information about partners’ contributions in points reflects the
idea that insiders are better informed than any outsider who can observe only the
cake size. The non-linear production function intentionally complicates matters
further, because it makes it difficult to translate the points a subject brings to the
partnership into her fair share of the resulting cake size. Groups in the experiment
are composed such that we have a small cake size of S = 24 with two low and
one medium contributor, a medium cake size of S = 36 where all partners make
different contribution in points, and a large cake size of S = 60 with one medium
and two high contributors.®

Fairness Question. After being informed about their partners’ contributions
in points and the resulting cake size, subjects are privately asked what they consider
a fair division of the jointly produced cake. That is, each subject i is asked to report
a vector of his subjective evaluation of claims, m; = (m', m%, m%), where the
entries have to sum up to S, knowing that the answer to this question is irrelevant
for her earnings in the experiment. The answers to the fairness question shall
serve as a first benchmark for our comparison of the three bargaining procedures
in terms of allocative fairness. We will refer to m! as partner i’s fair share to self
and to (m’ +mj)/2 (for {i,j,k} = {A, B,C} as partner i's fair share from others.

Actual Division of the Cake. In each experimental session, subjects are
exposed to exactly one bargaining procedure and each subject participated in only

one session.? For the Demand and Offer variant, we have 22 observations per cake

8Note that partners who bring in the same contribution in points may have performed differ-
ently in terms of correctly answered questions.

9Besides bargaining, we also tested the performance of three static mechanisms for our sub-
jective claims problem. In each experimental session, subjects were first successively exposed
to each of the three static mechanisms, and finally to one of the three bargaining procedures
described here, without having feedback regarding the outcome of any procedure. Obviously,
the outcome of bargaining is known upon agreement, therefore bargaining had to be the last
procedure, and subjects could only be exposed to one bargaining procedure in order to avoid

13



Initial Cake Size Player Contribution # Observations
(move order) in Points Demand  Offer Exit

1 2 low

Small S=24 2 3 medium 22 22 24
3 2 low
1 3 medium

Medium S=36 2 2 low 22 22 24
3 4 high
1 4 high

Large  S=60 2 4 high 22 2 24
3 3 medium

Table 1: Experimental Treatments

size, which together corresponds to 198 subjects per bargaining procedure (with
3 different cake sizes and 3 subjects per cake size). For the Fzit variant we have
24 observations per cake size, i.e. 216 subjects participated here. Table 1 shows
the details of the experimental design. The cake size is denoted in points, and for
each point earned in the experiment subjects were paid 0.25 Euro. In each session,
the bargaining procedure is first described in detail, then each subject is asked to
submit a proposal, which would be used as the actual initial proposal in case the
subject is selected as first mover in the bargaining order. For the Offer and Fuxit
variant, this proposal entails a complete division vector, while the Demand variant
only asks each subject for a proposal regarding the own payoff. After this, subjects
are informed about their role in the procedure (i.e., whether they are player 1, 2
or 3 in the first round), and they go through the respective bargaining procedure
until bargaining is completed. To have enough observations for statistical tests
(recall that we have three different procedures, three different cake sizes within
each procedure, at least two different contribution types for each cake size, and
three different player roles within each procedure), we keep the matching between
player role and contribution type fixed across bargaining procedures within cake
sizes. Across cake sizes, our assignment has subjects with different contributions

assigned to the roles of player 1, 2, and 3, thus we can observe how players with

that the outcome of a procedure affects subjects’ behavior in other procedures. Since we had a
large set of data, we decided to separate static and dynamic procedures and we report only the
results of the bargaining procedures in this paper.
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different contributions behave in the role of a first, second or last mover. The

discount factor was 6 = 0.9 in all bargaining procedures.!°

4.3 Vignette

Participants. We had a total of 70 participants in our vignette study. Since
our aim here is to get information on the impartial view of spectators, subjects
from the lab study were excluded from participation in the vignette.

Impartial Fairness Question. In the vignette, we inform participants about
the details of the subjective claims problem as described in subsection 4.1. For
each cake size and all combinations of the partners’ contributions that were used
in the lab experiment we asked vignette participants what they consider a fair
division among the partners, knowing the points each partner contributed towards
the cake size (but not knowing the number of correctly answered questions or the

exact rank of the partner in his cohort).

5 Normative Fairness Standards

Since we conjecture that participants’ answers to the vignette as well as subjects’
answers to the fairness question and their actual behavior in the experiment are
shaped by norms of distributive justice, or fairness standards, we will refer to three
well-known division standards when interpreting fairness assessments and observed
bargaining payofts: The egalitarian standard suggests to equalize all payoffs regard-
less of an agent’s contribution to the cake, while the proportional standard suggests
a division strictly according to agents’ inputs into the production function. The
liberal standard discussed by Cappelen et al. (2007) is somewhere in between by
respecting inequalities as far as they result from factors that are under individual
control — as, for instance effort — but not for other factors that influence the size
of the cake. Thus, this standard reflects the idea that an agent can only be held
responsible for his choices, but not for other factors that determine the size of the

11

cake.”" In a strict interpretation, the application of the liberal standard to our

10We also tried out a discount factor of 0.8 in some separate sessions, but this did not affect
behavior in any significant way.

HFor experimental evidence indicating that subjects care about effort but not about luck see
Hoffman and Spitzer (1985), Burrows and Loomes (1994), Schokkaert and Lagrou (1983).
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context would require observability of efforts. Since efforts are not observable in a
subjective claims problem, we apply this fairness norm to partners’ contributions
in points, which are only a noisy signal of efforts. Specifically, we refer to the
egalitarian standard when S is distributed equally among the partners, to the pro-
portional standard when shares of S are assigned proportionally to the points each
partner has contributed, and to the liberal standard when each partner receives an
equal share of the fixed part of the production function and the remainder of S is

divided proportionally to the points contributed.

Cake Size Small Medium Large
Contribution 2 2 3 2 3 4 3 4 4
Egalitarian Standard

Rd. 1 8 8 8 12 12 12 20 20 20
Rd. 2 7.2 7.2 7.2 10.8 10.8 10.8 18 18 18
Proportional Standard

Rd. 1 6.86 6.86 10.28 8 12 16 16.36  21.82 21.82
Rd. 2 6.17 6.17 9.26 7.2 10.8 144 14.72 19.64 19.64
Liberal Standard

Rd. 1 743 743 9.14 9.33 12 14.67 171 2145 2145
Rd. 2 6.69 6.69 8.22 84 10.8 13.2 15.38 19.31 19.31

Table 2: Point Predictions of Fairness Standards

Table 2 displays the point predictions of the three fairness norms for each con-
tribution type and cake size. The first row in each block specifies the division
predicted by the considered standard when applied to the original cake size. This
row is potentially relevant for fairness assessments from the partial and the im-
partial view, and for the bargaining outcome if an agreement is reached in the
first round. The divisions specified in the second row are the point predictions of
the respective fairness norm in case the bargaining outcome is reached in round 2,
where discounting has reduced the available cake size. As the section on bargaining

results will show, most games ended by round 2.

6 Results of Experiment and Vignette

In the first part of this section, we present the results from the vignette, which

are considered as fairness assessments from the impartial perspective of spectators,
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and subjects’ responses to the fairness question, which are considered as fairness
assessments from the partial perspective of stakeholders. The fairness standards
discussed above are used to evaluate these results. Subsequently, we present the
outcomes from the three bargaining procedures which are then evaluated using the

fairness assessments from the partial and impartial perspective.

6.1 Outcomes of Vignette and Fairness Question

Depending on S we analyze 67-70 observations per cake size for the vignette,
and 68 observations per partner and cake size for the fairness question.'? Both
answers are based on the same information, that is, for each of the three cake
sizes, participants in the vignette are informed about the contributions in points
of the three partners and are asked what they consider a fair division. Figure 1
displays the results, distinguishing for the answers to the fairness question between
what subjects consider as fair for themselves (fair share to self), what the two
partners on average assign to them (fair share from others), and the average share
each partner is assigned in a partnership (avg. fair share).'® This distinction
clearly reveals the self-serving bias in the fairness evaluations of stakeholders: The
amount subjects state as fair for themselves is significantly higher than what others
consider fair for them for all cake sizes and all contribution types (pairwise t-test
and Wilcoxon signed-rank test, WSR: p < 0.01 for all comparisons). Interestingly,
the fairness assessments of the impartial spectators in the vignette are very similar
to the average fair share in the fairness question. In fact, a pairwise t-test shows
no significant differences for all cake sizes and all contribution types between the
average fair share from the fairness question and the respective vignette result.
This is an important result, since it shows that the answers to the fairness question
offer meaningful results: We are able to derive an impartial fairness assessment
from these answers by correcting for the self-serving bias. Interestingly, taking a

simple mean over all three statements seems to serve this purpose.

Next, we address the question whether the three normative standards discussed

previously are reflected in partial and impartial fairness views. Table 3 shows which

12We had to exclude some of the answers to the vignette due to inadmissible statements, e.g.
allocations that sum up to more than the cake size.
13 Avg. fair share is calculated as 1/3- fair share to self + 2/3- fair share from others.
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S$=24 S$=36 2 S$=60
12 18 W fair share to
self
9 18
12 W fair share
6 12 from others
6 Davg. fair
3 6 share
0 0 0 Elf:?\ir from
low low medium low medium high medium high high vignette
contributor contributor contributor

Notes. Fair shares from the vignettes study (fair from vignettes) are compared to what subjects
in the fairness question consider fair for themselves (fair share to self), what the two partners on
average assign to them (fair share from others), and the average share each partner is assigned
in a partnership (avg. fair share).

Figure 1: Division Assignments in Vignette and Fairness Question

proportions of the results reflect the egalitarian, the proportional, and the liberal
standard, respectively. The classification rate sums up these proportions, thus dis-
playing how many observations are consistent with any one of the three standards.
Note that even if subjects adhere to a given fairness norm, we would expect some
deviations from the point predictions of Table 2 due to rounding of numbers, a
preference for integers, or similar things. Accounting for such deviations, but at
the same time keeping the separation between standards as clear as possible in
the classification, we allow for intervals that round numbers to the next half unit
in case the standard does not yield integers.!* Omne may suspect that the rela-
tively high classification rate for S = 24 in both assessments is simply due to the
fact that for a sufficiently small cake size our classification intervals do not leave
much room for unclassified allocations. This objection, however, does not hold
for S=60, where we also observe a high classification rate, and it does not explain
the difference in classification rates between the large and medium cake size. For
the vignette, we observe that in partnerships where two partners contribute the

same amount (that is, in cake sizes S = 24 and S = 60), well over 80% of all

14\We have one exception for the case of S = 60, where we consider observations that assign
a share in the larger interval [17,18] to the medium contributor (and the rest equally to the
two high contributors) as consistent with the liberal standard. The reason for this exception is
that if both high contributors are rounded from 21.45 to 21, then this leaves 18 for the medium
contributor. We consider this allocation of [18,21,21] as consistent with the liberal standard.
While this is certainly an ad-hoc criterion, we tried other criteria such as allowing for a fixed
deviation in both directions of a point prediction, and results are rather stable.
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assignments are consistent with one of the three fairness standards. In the fairness
question, this fraction is somewhat lower, which is probably due to the self-serving
bias in fairness evaluations of stakeholders. However, when all partners contribute
different amounts, the fraction of unclassified observations is considerably higher
both in the vignette and in the fairness question: For S = 36 almost 40% of the
observations in the vignette and more than 55% of the observations in the fairness
question cannot be counted as reflecting any of these standards. This is consistent
with our presumption that evaluations of claims are subjective in our scenario,
i.e. it is not clear what constitutes a fair division of the cake. Overall, among
the discussed standards, the proportional standard is the most prevalent in our
data from both vignette and fairness question.!® But, while 40 — 50% of vignette
assignments are consistent with proportionality, the support for this standard is
lower in the fairness question, in particular for the medium and large cake size.
In the fairness question, subjects who do not follow this standard deviate by as-
signing a larger share to the low contributors compared to what the proportional
standard would predict (Wilcoxon rank sum test (MWU): p < 0.01 in S = 24 and
S = 36). This observation is true not only for assignments counted as consistent
with the egalitarian or the liberal standard, but rather for all other assignments.
A similar result is true for the vignette, where in the small cake size almost 50%
of the participants assign more than the proportional share to the low contributor,
and in the medium cake size, where over 50% assign more than the proportional
share to the low contributor. At the same time, the high contributor gets more
than the proportional amount in only 10% of the cases. This indicates that also
for impartial spectators a fairness norm that deviates from the proportional rule

implements smaller payoff differences across subjects.

A basic fairness idea implies that equal efforts should result in equal shares
of the cake. In our context, however, participants know that efforts, which are
unobservable, may differ even when observable contributions are equal (and vice
versa). It is therefore not clear whether subjects are willing to apply this horizontal
fairness norm to contributions. We find that amongst subjects who have an equal-

contribution partner over 84% assign equal shares to equal contributors, while their

15This is in line with the results by Schokkaert and Overlaet (1989) and Konow (1996), who
find evidence for proportionality using vignettes with different scenarios varying inputs (that
affect output) as well as other factors (that do not affect output).
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Vignette Fairness Question

Cake Size Small Medium Large Pooled Small Medium Large Pooled
Egalitarian Std 0.16 0.11 0.15 0.14 0.33 0.15 0.27 0.25
Proportional Std 0.49 0.41 0.47 0.46 0.45 0.24 0.26 0.32
Liberal Std 0.23 0.10 0.21 0.18 0.04 0.04 0.15 0.08
Classification Rate  0.88 0.62 0.83 0.78 0.82 0.43 0.68 0.65

Notes. For each fairness view the fraction of observations consistent with their point predictions
are listed. The classification rate sums up these fractions. For non-integer predictions intervals
that round to the next half unit are allowed.

Table 3: Fairness Standards Observed in Vignette and Fairness Question

partners who made a different contribution to the cake size assign equal shares to
equal contributors in over 90% of the cases. In the vignette, over 90% of all assign-
ments reflect the idea of equal shares to equal contributors, which supports the
importance of this horizontal fairness idea even with imperfect information about
efforts. But note that this notion also includes the egalitarian division, which (in
our design) is in conflict with the idea that only equal contributions should be
rewarded with equal shares. Counting only cases where equal contributors are
rewarded with equal shares while higher (lower) contributors are rewarded with
higher (lower) shares, the assignments consistent with this idea in the fairness ques-
tion decreases sharply, in particular for subjects who would profit from an equal
division: In the small cake size, 50% of subjects in the role of low contributors
assign equal shares to equal contributors (and unequal shares to unequal contrib-
utors), while 73% do so in the role of medium contributors. Low contributors thus
follow the egalitarian standard significantly more often than medium contributors
in S =24 (40% vs. 20%; x>-test: p < 0.01), as they profit most from this standard.
In the large cake size, about 60% of both contribution types assign equal shares to
equal contributors and a lower share to the partner who contributed less. Also, for
this cake size, where only medium and high contributors are present, partners with
the relatively lower contribution follow the egalitarian standard more often (35%
vs. 22%, x*-test: p < 0.05), but this tendency is less pronounced than when the
low-contribution partner is involved. For the vignette, where impartial observers
are asked to make assignments, over 77% of the participants reward not only equal
shares to equal contributors, but also different rewards to different contributors.

The egalitarian standard plays only a minor role with 10 — 15% of the obser-
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vations. These differences between fairness norms of stakeholders and impartial
observers extend the results of Konow et al. (2009) as well as Rodriguez-Lara and
Moreno-Garrido (2012) for the case of unobservable efforts and non-linear produc-
tion, and they stand in contrast to Fischabcher et al. (2009). Our findings below
will show that not only the self-serving bias as stakeholder but also the strategic
role in bargaining has an impact on which fairness ideas are reflected in bargaining

outcomes.

6.2 Bargaining Outcomes: Descriptive Results and Non-

Parametric Tests

We now present the main results regarding bargaining outcomes and their fairness

assessments from the partial and impartial view.

cake size Small Medium Large

player 1 2 3 1 2 3 1 2 3
contribution 2 3 2 3 2 4 4 4 3
fair from vignette 7.26 9.48 7.26 11.93 9.35 14.72 21.42 21.62 16.96
avg. fair share 736 9.27 7.37 11.82 9.29 14.88 21.65 21.38 16.97
Demand Variant

prediction 8.86 7.97 T.17 13.28 11.96 10.76 22.14 19.93 17.93
initial demand 777 9.55  7.90 12.50 11.68 15.14 21.98 22.18 18.75
proposal in round 1 7.77 9.50 6.72 12.50 10.63 12.86 21.98 21.61 16.41
realized payoff 717 877 7.32 11.64 10.19 13.05 20.82  20.32 16.98
Offer Variant

prediction 8.86 7.97 T.17 13.28 11.96 10.76 22.14 19.93 17.93
initial demand 7.70 9.05 8.05 12.41 10.36 13.91 21.61 21.73 18.79
proposal in round 1 7.70 8.73 7.57 12.41  9.64 13.95 21.61 20.25 18.14
realized payoff 731 830 T7.31 11.45 9.57 13.21 20.75 20.68 17.75
FExit Variant

prediction 857 771 7.71 12.86 11.57 11.57 21.43 19.28 19.28
initial demand 7.58 9.83 8.46 12.29 10.79 15.54 21.39 21.29 18.62
proposal in round 1 7.58 8.85 7.57 12.29  9.17 14.54 21.39 20.85 17.76
realized payoff 7.15 8.68 7.53 10.70  9.06  13.90 19.42 20.65 18.03

Table 4: Demand, Offer, and Ezit Variant: Predictions, Proposals and Payoffs

Duration and Efficiency. Over 88% of the games ended by round 2 for all
bargaining variants and cake sizes and the proportion of the initially available cake
size that was finally paid out to the partners was well over 90% for all of them.

Comparing the three procedures we see that, on average, bargaining in the Fuxit
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variant takes longer than in the Demand and in the Offer variant (Kruskal-Wallis:
p < 0.05, pooled for all cake sizes). Also, the extremes are more pronounced in the
Exit variant. Indeed, only for the Fxit variant we observe cases where bargaining
exceeds three rounds — in all those cases, one partner has left while the other two
continue to bargain. Overall, the option to exit was taken in 30% of all games for
cake size S = 24, in 54% of the games for S = 36, and in 42% of the games for
S = 60.

Proposed and Implemented Allocations. Table 4 displays the inputs and
outputs of the three bargaining procedures and some variables that might help
to explain them. The top block displays the contributions of the three players in
points (contribution) as well as the fairness evaluations of spectators (fair from
vignette) and stakeholders (avg. fair share). Within the procedure-specific blocks
the first row (prediction) contains the equilibrium prediction as described in sec-
tion 3.16 It is important to note that these predictions imply a first mover advan-
tage in all bargaining procedures. The second row (initial demand) exploits the
fact that all subjects were asked to enter a pre-play proposal conditional on being
player 1 before they were informed of their actual position in the move-order of the
game. Note that these initial proposals were binding for the actual player 1. Since
the Demand variant, in contrast to the Offer and the Ezit variant, does not ask for
a complete division proposal but only for a proposal regarding one’s own share, we
use only the pre-play proposal regarding one’s own share for all three bargaining
variants in the row initial demand in order to make entries comparable across pro-
cedures. The third row (proposal in round 1) contains the actual division proposal
in round 1. For the Offer and the Fxit variant this corresponds to the pre-play
division proposal of the subject who was actually assigned the role of player 1. For
the Demand variant, the entry in proposal in round 1 for player 1 is identical to
his initial demand, the entry for player 2 is his actual demand in round 1, and for

player 3 it is the remainder of the cake after the entries of players 1 and 2 have

16Recall that the assumption of common knowledge that all players are rational and only
interested in their own material income yields a unique SPE for the FEzit variant. For the
Demand variant and the Offer variant (where this assumption does not yield a point prediction)
we give the unique stationary SPE outcome as a reference here. The predictions are referred
to mainly for the sake of completeness, since it is known from the vast literature on bargaining
experiments that not only the bargaining parameters, protocol, and players’ strategic position,
but also fairness considerations and self-serving bias determine bargainers’ behavior.
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been subtracted. The last row in the procedure-specific blocks lists the realized

payoff for each of the three players.
Realized Payoffs vs. Standard Predictions. As expected, the point pre-

dictions for all three bargaining variants fail largely. This is particularly evident
for the medium cake size, where realized payoffs differ from predictions at high
significance levels for all bargaining variants and all player roles. For the small
and large cake size we find similar differences only for players 1 and 2: Player 1
gets less and player 2 gets more than predicted (t-test, WSR and sign test are
all significant at common levels for all comparisons). Note that the significant
deviations from the predictions for players who are not first movers always go in
the direction of rewarding higher contributions with higher payoffs, which stands
in contrast to the standard prediction, where subjects are not motivated by enti-
tlements and effort is treated as sunk cost. Another important observation is that
even when two players have equal contributions, there is no first-mover advantage
for player 1: Comparing the payoft of player 1 to that of player 3 in the small cake
size (where both are low contributors), and the payoff of player 1 to that of player 2
in the large cake size (where both are high contributors), we find no significant
differences, neither in the Demand variant (MWU: p = 0.56 and p = 0.53 for small
and large cake size), nor in the Offer variant (MWU: p = 1.00 and 0.97 for small
and large cake size). In the Exit variant, the first mover even has a disadvan-
tage: Despite equal contributions, he receives less than the last mover in the small
cake size (MWU: p = 0.11), and less than the second mover in the large cake size
(MWU: p < 0.02). This is a surprising result, on which we will elaborate further
below, as it points towards an important effect of the FExit variant on proposer

behavior and bargaining outcome.

Realized Payoffs vs. Contributions. For all bargaining variants, real-
ized payoffs reflect the order of contributions when players’ contributions differ, as
shown in Table 4. Indeed, the higher contribution partner systematically receives
more than the equal split and the lower contribution partner receives less (WSR:
p < 0.01 for all bargaining procedures and all cake sizes). This result is in line with
the findings of Géchter and Riedl (2005) and Frohlich et al. (2004) for a setting
with objective claims, where subjects were found to have a tendency to reward

individual contributions. Testing for proportionality of realized payoffs to contri-
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butions in points shows that the partner who contributes more within a given cake
size receives less than the proportional share, while the partner who contributes
less receives more than the proportional share (p < 0.05 for all bargaining proce-
dures and all cake sizes).!” We will look at the role of prominent fairness standards

for initial proposals and realized payoffs in more detail below.

Proposals in Round 1 and Realized Payoffs Compared Across Pro-
cedures. The fact that the Demand variant does not require player 1 to make a
full division proposal has an immediate effect on the proposal in round 1: While
player 1’s entry does not differ across the three variants, player 2’s entry in proposal
in round 1 is highest in the Demand variant (Kruskal-Wallis: p = 0.08 pooled for
all cake sizes), where — in contrast to the Offer and Exit variant — he can decide
himself on this entry. Note that in the Offer and the Fxit variant, initial demand
always exceeds the respective entry in proposal in round 1 for player 2 and player 3.
By contrast, in the Demand variant, the difference between the entry in proposal
in round 1 and initial demand is significant only for player 3 (WSR: p < 0.02 for
all cake sizes), while it is insignificant for player 2 (and not present by design for
player 1). Thus, the Demand variant leaves systematically less on the table for
player 3. In a comparison across procedures, the difference between player 3’s en-
try in proposal in round 1 and his nitial demand is largest in the Demand variant
and smallest in the Offer variant (Kruskal-Wallis: p < 0.002, pooled for all cake
sizes), which again confirms that player 3 is systematically disadvantaged when
each player is asked to make only a proposal regarding the own share. While in
the small cake size this disadvantage is not readily apparent from mean realized
payofts, it becomes so when looking at the means of rejected proposals in round 1:
For S = 24, rejected proposals in the Demand variant (23% rejection rate) have a
mean value of 4 for the share of player 3, while in the Offer variant (36% rejection
rate) the mean of this share in rejected proposals is 7.4, and in the Exit variant

only 2 proposals — both with shares of 7 for player 3 — were rejected.'® Another

1"The medium contributor in S = 36 is an exception here, as his realized payoff is not sig-
nificantly different from the payoff derived from any of the three standards, which is always
12.

8Note that for the Offer variant, we have to count rejections of both player 2 and player 3,
since after a rejection of player 2, the game proceeds to a new round and we cannot tell whether
player 3 would have rejected. But even if we take only offers that are explicitly rejected by player
3 (and accepted by player 2), the mean is 7.2.
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affirmation of the disadvantage of being player 3 in the Demand variant is that in
about one fifth of the cases, player 3’s share in proposal in round 1 is 6 or below,
which does not happen in the other two bargaining variants where a full division
proposal is required. On the other hand, the Erit variant yields an advantage
for player 3: His entry in proposal in round 1 is higher compared to the Demand
variant (MWU: p < 0.1), and it is not different from the Offer variant. Com-
bined with the possibility to exit, this has a direct implication for realized payoffs:
The Kruskal-Wallis test shows that player 3’s share of the cake is different in the
three bargaining procedures (p < 0.1 for small cake size, p < 0.08 for medium and
p < 0.05 for large cake size) — the highest share is always obtained in the FEzit
variant, and the lowest in the Demand variant. If we compare payoff levels, the
different rules of the procedures imply that player 3, on average, receives a higher
realized payoff in the Fzit variant in a pairwise comparison with the Demand vari-
ant (t-test: p < 0.13 for small cake size, p < 0.09 for medium and p < 0.07 for
large cake size). This goes at the expense of player 1, who receives least in the Erit
variant (t-test significant for medium and large cake size at p < 0.02 for pairwise
comparisons with Demand and Offer variant). For player 2, we find no systematic
differences in payoffs across bargaining procedures.

The Role of Prominent Fairness Standards for Proposals in Round 1
and Realized Payoffs. Table 5 shows the fraction of observations for proposal
i round 1 and realized payoff that are classified as reflecting the egalitarian,
the proportional and the liberal fairness standard. The criteria for assignment
towards a standard are as described in Section 4.!? Table 5 reveals the following
regularities: (1) Pooling over cake sizes, a considerable fraction of the observations
for both proposal in round 1 as well as realized payoff is classified as consistent with
one of the fairness standards, as was the case for vignettes and fairness question.
(2) A comparison by cake size shows significant differences for the three variants

in the small and large cake size. The classification rates are over 75% in the Offer

YFor the classification of bargaining outcomes in the Ezit variant this delineation has some
shortcomings. For instance, when one player used the option to exit, it is not clear how to classify
allocations in which the payoff of this partner hints at a different fairness notion than the payoffs
of the two remaining subjects. Furthermore, if two equal-contribution partners are left, an equal
split could be assigned to all three fairness norms. In our analysis there were only few such
cases, which we leave out in the classification in Table 5. In total, 9 out of 204 cases (less than
5 percent) were unclear.
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variant and over 60% in the FEzit variant, while they are only 30 — 55% in the
Demand variant. The particularly high rates for the small cake size are arguably
in part due to the fact that plausible fair allocations lie rather close together here.
For the Demand variant’s low classification rates we see two possible explanations,
both originating from the rule of asking only for one’s own share. On the one hand,
it fosters the self-serving bias of player 2, who, as already noted, asks for more in
this variant, thus the complete vector of proposal in round 1 may be inconsistent
with any fairness standard. On the other hand, even with fair-minded players,
it may well be that player 1 and player 2 endorse different fairness standards,
and therefore, proposal in round 1, which is composed of demands from these two
players, as well as the realized payoff, which is derived from a proposal in the final
round, may be inconsistent with any fairness standard. As a result, this rule is
distortive with regard to fair outcomes. (3) The classification rates in the medium
cake size are similar and relatively low (between one-third and one-half) across
all bargaining variants. This is consistent with our finding that there is much
more heterogeneity in fairness views when all players make different contributions.
(4) For the Erxit variant, proposal in round 1 often reflects one of the fairness
standards; however, realized payoff does not. This is consistent with our earlier
finding that the option to exit introduces a distortion with respect to fair payofts,
in particular when contributions are equal. (5) Compared to the results from
the fairness question and vignette, the proportional standard plays a minor role
for both proposal in round 1 and realized payoff. This is consistent with other

experimental results, such as Konow et al. (2009).

The Role of Partial and Impartial Fairness Assessments for Propos-
als in Round 1 and Realized Payoffs. As a measure for how close bargaining
outcomes come to participants’ partial and impartial fairness assessments, we con-
sider the absolute deviation of proposal in round 1 and realized payoff from avg.
fair share as calculated from the fairness question.?? In pairwise comparisons be-
tween the Offer and Exit variant, we find no significant differences in deviations
of proposal in round 1 from avg. fair share. The Demand variant, on the other
hand, shows higher deviations for player 2 compared to the Ezit variant (t-test:

p < 0.03), and for player 3 it shows higher deviations than the Ezit variant (t-

20We only use stakeholders’ own fairness considerations, knowing that they come very close to
impartial spectators’ assignments in fair from vignette, thus yielding similar results.
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test: p = 0.11) as well as the Offer variant (t-test: p < 0.1). This is another
affirmation of our finding that the Demand variant is distortive through its rule of
asking for own demands only. The proposal in round 1 in Offer and Ezit variant
show more accordance with the three fairness norms we considered, and they show
more accordance with stakeholders’ own fairness considerations. However, the Fxit
variant cannot keep this promising initial proposal: Looking at the deviation of
realized payoff from avg. fair share, the Exit variant yields a worse result than
both Offer and Demand variant for player 1 (t-test: p < 0.01). The Offer variant
also yields a better result (lower deviation) for player 2 compared to the Demand
variant (t-test: p < 0.02). While no other differences are significant, this points to
the result that amongst our three bargaining procedures, the Offer variant comes
closest to avg. fair share, which we use as a measure of fairness from a partial
view, and due to similar results on average in the vignette, the Offer variant also

comes closest to fair from vignette.

6.3 Bargaining Outcomes: Econometrics

The Role of Contribution, Bargaining Procedure and Player Role for
Realized Payoffs. Table 6 shows the results of regressions for the realized payoffs
controlling for contributions, bargaining procedures and player roles with dummy
variables using effect coding.?! Regressions are run separately for each cake size,
since the position in bargaining given each contribution was fixed within cake
size.?? The results confirm our descriptive findings. In the Demand variant, player
2 profits from being able to make a proposal for the own share, while player 3 is
disadvantaged from the last-mover position as he is suggested to just collect the
leftovers. In the Ewit variant, player 3 receives a higher payoff while players 1
and 2 receive significantly less compared to the grand mean over all treatments
and groups. The Ezit variant’s particular feature, allowing a player to leave with
his current offer, results in this different treatment of the last mover and stands in
sharp contrast to the Demand variant’s rule of asking only for a proposal regarding

the own share without forcing the player to explicitly consider other players’ shares.

21'With effect coding we analyze deviations from the (un-weighted) grand mean, the mean of
all observations across all groups, equal to the constant.

22Recall that for the sake of comparability of payoffs of a given contribution type, we keep the
move order fixed across bargaining procedures within a given cake size (see Table 1).
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(cs 24) (cs 36) (cs 60)

Const. 7.946%FF  11.419%** 18.921%**
(0.152)  (0.108) (0.163)
Playerl -0.054 -0.065 -0.220
(0.085)  (0.182) (0.198)
Player2 -0.014 -0.547F** -0.411%*
(0.118)  (0.177) (0.243)
Player3 0.068 0.612%** 0.631*
(0.098)  (0.196) (0.326)
Demand*Playerl 0.013 0.333 0.522%*
(0.121)  (0.204) (0.265)
Demand*Player2  0.277** 0.582** 0.266
(0.130)  (0.240) (0.280)
Demand*Playerd  -0.290%*  -0.915%** -0.788%*
(0.133)  (0.233) (0.323)
Offer*Playerl -0.019 0.198 0.035
(0.115)  (0.190) (0.258)
Offer*Player2 -0.030 0.010 0.283
(0.122)  (0.204) (0.263)
Offer*Player3 0.049 -0.208 -0.318
(0.107)  (0.201) (0.318)
Ezit*Playerl 0.005 -0.531%* -0.55T**
(0.110)  (0.221) (0.277)
Ezxit*Player2 -0.247* -0.592%* -0.549%*
(0.126)  (0.257) (0.259)
Exit*Player3 0.242%* 1.123*** 1.106***
(0.102)  (0.235) (0.295)
Demand 0.024 0.210 -0.118
(0.091)  (0.156) (0.210)
Offer -0.085 -0.008 0.236
(0.080)  (0.139) (0.198)
Exit 0.060 -0.202 -0.118
(0.080)  (0.161) (0.190)
lowcontrib -0.654%F*  _1.612%**
(0.094)  (0.184)
medcontrib 0.654*** -0.067 -1.709%**
(0.094)  (0.186) (0.240)
highcontrib 1.678%** 1.709%**
(0.205) (0.240)
N 204 204 204
R? 0.374 0.571 0.376

X p <0.01, ** p < 0.05, *p<0.1

Notes. For each cake size the realized payoff is regressed on
contribution and categorical variables for the bargaining
variant interacted with the bargaining position, using effect
coding. Robust standard errors in parantheses.

Table 6: Regression on Payoffs in the Three Bargaining Procedures
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However, as already noted, the Frxit variant also leads to a distorted outcome in
the sense that player 1 receives a lower payoff than the same-contribution partner
in the small and large cake size, while this is not the case in the Demand and the
Offer variant. The effect of players’ contributions on payoffs go in the expected
direction for the low and high contribution type, which confirms the conclusion
that fairness plays an important role in bargaining with subjective claims. For
the medium contributor, the results shows that not only absolute but also relative
contributions affect players’ payoffs: In the small cake size, where the medium
contributor is the relatively higher contributor, the effect is positive, while in the

large cake size, where he is the relatively lower contributor, it is negative.

Demand Offer Exit
Variable Coefficient  (rob. SE) Coefficient  (Rob. SE) Coefficient (Rob. SE)
avg. fair share 0.186 (0.118) 0.208** (0.101) 0.063 (0.060)
low contrib -1.082%** (0.375) -1.177 (0.258) -1.923*** (0.258)
med contrib -0.284* (0.171) -0.351*** 0.134) -0.215 (0.157)
high contrib 1.366"** (0.455) 1.528*** (0.279) 2.138*** (0.298)
small cakesize -3.355%** (0.463) -3.270*** (0.432) -3.314%** (0.267)
med cakesize -1.040*** (0.244) -1.238*** (0.185) -1.491%** (0.182)
large cakesize 4.395%** (0.647) 4.508*** (0.578) 4.805*** (0.356)
Player 1 0.296** (0.148) 0.117 (0.126) -0.393** (0.153)
Player 2 0.101 (0.170) -0.194 (0.131) -0.705%** (0.163)
Player 3 -0.397** (0.181) 0.077 (0.139) 1.098*** (0.152)
const 10.432*** (1.609) 10.147+** (1.347) 11.952*** (0.800)

N =198 N =198 N =216
R® = 0.904 R =0.938 R’ =0.914

FFE ) < 0.01, ** p < 0.05, * p < 0.1

Notes. The realized payoff is regressed on the average fairness evaluation of the stakeholders,
avg. fair share, controlling for contribution, cake size, and bargaining position with effect
coding. Robust standard errors in parantheses.

Table 7: Regression of Payoffs on Average Fair Shares From Fairness Question

Realized Payoffs and Fairness Assessments. Table 7 shows the results
of a regression run separately for each bargaining variant with avg. fair share as
the main independent variable, where we control for cake size, contribution, and
player role with dummy variables using effect coding.?> The results largely con-

firm our previous results. First, they show a significant positive effect of avg. fair

23Since the assignments considered as fair by impartial spectators are very similar to the group
averages of assignments in the fairness question, we again take the variable avg. fair share as
main indicator for what is considered a fair allocation by partners and spectators.
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share on the payoff in the Offer variant, but not in the Demand and Fxit variant.
This underlines the finding that the Offer variant is least distortive with regard
to fair bargaining outcomes. Second, a low contribution generally has a negative
effect on the payoff s;, while a high contribution has a positive effect.?2* Third, the
regression confirms our former findings regarding the effect of the bargaining rules:
In the Demand variant, player 3 is systematically disadvantaged, while player 1
is favored. The opposite is true for the Ezit variant. Most striking, finally, is the
result for the Offer variant. Players’ move order has no significant effect on payoffs
whatsoever. That is, this procedure does not influence the bargaining outcome in
a systematic way, thus providing the cleanest transformation of subjective claims
into allocations within our bargaining environment. Demand and Fxit variant pro-
vide the described distortive incentives, and we find that although people initially
adhere to certain fairness norms as revealed in the answers to the fairness question,
they exploit “the strategic realities of the situation” (Binmore 1991) when asked

to reach an agreement on the actual division via bargaining.

7 Conclusion

When several agents have contributed towards the production of a cake, but their
efforts are unobservable and their contributions difficult to compare, agents are
likely to have different perceptions on what constitutes a fair division of the cake.
It is then difficult to find a division the involved partied are content with. In
search for a solution for such a subjective claims problem, this paper compared
the outcomes of three unanimity bargaining procedures with respect to fairness
and efficiency. As a measure of the fairness of an outcome we used the results
of a vignette indicating which allocations are considered fair by impartial outside
observers, and we also used the results of a fairness question posed to (partial)

stakeholders in the bargaining experiment. A further measure employed are nor-

24We ran a further regression where realized payoff is explained as a fraction of the respec-
tive amount derived from the proportional fairness standard (s;/s?"°") as a robustness check
for our finding that allocations seem to be more equal than the proportional standard would
predict.Indeed we find that contribution levels have a reversed effect on s; /s, that is, the
fraction of realized payoff relative to the proportional standard is significantly higher for low
contributors and lower for high contributors for all bargaining variants. Thus, while contribu-
tions are acknowledged, differences in payoffs are reduced compared to a division according to
the proportional standard. This in line with our findings from vignette and fairness question.
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mative fairness standards such as the proportional or the egalitarian standard that

play a prominent role in objective claims problems.

While partial fairness assessments were found to be distorted by a self-serving
bias, a simple group average of the agents’ assessments turned out to yield similar
results as the impartial fairness assessments from the vignette. A fair division
derived from these assessments qualitatively reflects contribution levels, but to a
lesser extent than the proportional standard would suggest. We found significant
differences in the degree to which bargaining outcomes come close to this fair
division. When each player is only asked to make a proposal regarding the own
share — as in the Demand variant of unanimity bargaining — the last player is
disadvantaged, as the other players take too much compared to what is considered
fair by stakeholders and outside observers. When a player may leave the bargaining
table as soon as he is satisfied with the share he is currently offered — as in the Fxit
variant — the first mover is disadvantaged, since he has to remain at the bargaining
table until all players agree, and agreements are reached later in this variant. When
the proposing player has to make a complete division proposal, to which all other
players have to agree — as in the Offer variant — bargaining outcomes are more
closely in line with the varying fairness measures we use. Indeed, the payoffs
achieved in the Offer variant show the smallest deviations from the impartial and
the corrected partial fairness assessment, and they also reflect normative fairness

standards more often than the outcomes of the other two bargaining variants.
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Abstract

In an experiment on a subjective claims problem we compare three unanimity bar-
gaining procedures - the Demand, the Offer and the Exit variant - in terms of fairness
and efficiency. To assess the fairness of the allocations obtained by these procedures,
we evaluate them from a partial point of view using stakeholders’ subjective evalua-
tions of claims as elicited in a hypothetical fairness question, and we evaluate them
from an impartial point of view using spectators’ responses in a vignette. We find
that after correcting for the self-serving bias in the partial view, both views point to-
wards the same allocation. The Offer variant, which requires stakeholders to supply
complete division proposals, yields outcomes that come closest to this fair allocation.
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