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1. Introduction

When does bargaining power disparity become too much to invite intervention? A voluntary

exchange between agents that does not create externalities would be Pareto improving, and thus

intervention is difficult to justify on grounds of efficiency regardless of the level of bargaining power

disparity between agents. Efficient power disparities may nonetheless seem unfair especially when

the power disparity between agents is sufficiently large. Most legal policy debates have to confront

this potential tension between economic efficiency and fairness (Kaplow and Shavell, 2001). Cooter

and Rubinfeld (1989), for example, highlight that “legal policy has traditionally been evaluated by

standards of fairness ... efficiency is more controversial as a goal for law as opposed to markets.”

While the difficulty in judging how large a power disparity must be to be considered unfair

needs little elaboration, it is worth noting that the efficiency perspective faces the challenge of

establishing that an interaction is indeed mutually consensual (Llewellyn, 1960; Bowles and Gintis,

1992; Craswell, 1993; Posner, 1995). This is especially the case when agents are locked in a

relationship without a complete contract. Such contexts involve “a nonconsensual penumbra around

a consensual core” (Fried, 2015 pp. 72) and create scope for opportunism, i.e., for the stronger

party to profit without the consent of the weaker party. While this point has been recognized in the

economics literature (Williamson, 1985; Basu, 2007; Piccione and Rubinstein, 2008; Acemoglu and

Wolitzky, 2011), how surplus realized without mutual consent should enter the calculus of efficiency

remains unexplored.

Our goal is to experimentally test the presumption that economically efficient bargaining power

disparities can be unfair. The paper takes a revealed preference approach and proposes two non-

parametric operational definitions that respectively categorize bargaining power disparities as effi-

cient or inefficient and fair or unfair on the basis of agents’ behavior. The basic premise of our work

is that ‘size of the pie’ is a measure of accounting efficiency (Posner, 1980; Schelling, 1981; Fogel,

1990). Assuming mutual consent is central to the idea of economic efficiency, we propose a defini-

tion to categorize power disparities as either efficient or inefficient that accounts for how the pie is

realized: with or without mutual consent. With respect to fairness, we draw upon existing legal

doctrines to propose a two-sided definition that seeks to account for the perspectives of both the

weaker and the stronger bargaining parties but does not rely on an external observer’s perceptions

of distributive fairness between the bargaining parties.

To fix ideas, suppose two agents initiate a transaction without a complete contract and negotiate

how to share the surplus after the surplus π > 0 has been generated. Let the game U(x), a

simple variant of the ultimatum game, represent a caricature of the terminal stages of this ex-post

negotiation (Figure 1). The proposer P makes a take-it-or-leave-it offer to the responder R. The

realized material surplus at any x ∈ [0, π] is π if the proposer’s offer to divide π garners the consent

of the responder. In the absence of such mutual consent, the realized material surplus is x and the

proposer obtains all of it. We interpret rejection and the accompanying lack of mutual consent as

the beginning of a dispute between the parties. We are agnostic about how payoffs are enforced in
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Figure 1: The ex-post bargain U(x) between agents locked in a relationship. The realized material surplus is
either π or x depending upon whether or not P’s offer garners the consent of R. Our interpretation of U(x)
as an ex-post bargain differs from its interpretation as an ex-ante bargain wherein the latter assumes that
(i) acceptance by R sets the terms at which P and R get locked-in to generate and share π, (ii) rejection by
R implies the agents do not engage in the transaction, and (iii) the payoff of x to P following rejection by
R is derived from an interaction with and the consent of some hypothetical third party.

the absence of mutual consent. It may or may not involve third-parties, such as the law. Different

values of x may be interpreted as different legal regimes that serve as the background for negotiation

between the involved parties (Hayek, 1960; Mnookin and Kornhauser, 1979). In an experiment,

the experimenter serves as the enforcer.

U(0) is the standard ultimatum game where no surplus can be realized without mutual consent.

Surplus can be realized with or without mutual consent when x > 0. The ability of the responder

to materially punish the proposer by rejecting what she considers an unfair offer declines with an

increase in x. Following the existing literature we therefore interpret an increase in x as an increase

in bargaining power disparity in favor of the proposer (Binmore et al., 1991; Anbarci and Feltovich,

2013). Our interest lies in developing a way to categorize each x as efficient or inefficient and fair

or unfair; and, assess whether any efficient power disparity is unfair.

To see the motivation behind our efficiency definition, imagine an economy where pairs of agents

bargain as per U(x) and a planner must choose the level of power disparity x. Suppose the planner

is guided solely by efficiency concerns and anticipates the aggregate rate of agreements across all

bargaining pairs to decrease with an increase in x. If the planner employs total surplus realized

by the bargainers as the operational measure of efficiency, then she would choose the highest

level of power disparity which guarantees ‘no money will be left on the table’. In contrast, if she

uses agreement surplus (i.e., surplus realized with mutual consent) as the operational measure of

efficiency, then she would choose the lowest level of power disparity.

The total surplus measure treats disagreement surplus (i.e., surplus realized without mutual

consent) as a perfect substitute for surplus realized via agreements. It is therefore best viewed as a

measure of accounting efficiency rather than economic efficiency.1 The agreement surplus measure

1If agents’ preferences are sensitive to how surplus is realized, then Pareto efficiency or social welfare maximization
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effectively treats disagreement surplus as a bad at all levels of power disparity. While it is unclear

whether disagreement surplus should be considered a bad at every power disparity, assuming that

it is never a bad seems normatively indefensible. It would imply that any shortfall in agreement

surplus can be compensated by some suitably large increase in disagreement surplus. One could

then justify exploitative institutions such as slavery on grounds of economic efficiency.

We propose a consent-based definition to categorize power disparities as economically efficient or

inefficient. The basic idea rests on comparing the surplus vectors at any pair of power disparities,

where the surplus vector at a power disparity refers to the agreement surplus and disagreement

surplus at that power disparity generated across all bargaining pairs. Our definition treats disagree-

ment surplus as (a) an imperfect substitute for agreement surplus under all circumstances, and (b)

a bad under some circumstances. Suppose total surplus – the sum of agreement and disagreement

surplus – is lower at power disparity x than at y. We define x to be objectively inefficient relative

to y if agreement surplus is relatively lower and disagreement surplus is relatively higher at x. Fur-

ther, if and when we are willing to treat disagreement surplus as a bad, then y can be considered

subjectively inefficient relative to x in case the relatively higher total surplus at y is entirely due to

disagreement surplus being relatively higher at y. We define a power disparity to be inefficient if

it is objectively or subjectively inefficient relative to some power disparity.

Turning to fairness, notice that there is no existing definition of an (un)fair power disparity that

we could readily utilize. The bargaining literature in economics invariably discusses fairness within

particular interactions, and while doing so focuses on the perspective of the weaker party. For

instance, upon observing a rejection by a responder in the ultimatum game the analyst concludes

that the responder finds the offer unfair; but, there is no discussion as to whether there is any way

to justify to the proposer that his offer is indeed unfair. The law, in contrast, makes an attempt

to do so by asking what would a reasonable person in the role of the stronger party have done.

The intention being to test the validity of the stronger party’s (implicit or explicit) defense that his

behavior is fair because reasonable others would behave similarly under the given circumstances.

We say a power disparity is not dispute-proof if average offer by proposers is lower than the

average minimum acceptable offer (MAO) of responders at that power disparity. Dispute-proofness

simply transposes to the aggregate level the standard interpretation that a particular responder’s

MAO is the minimum offer that she personally considers fair. Next, we say a power disparity is

not selfish-proof if average offer by self-regarding proposers is lower than average offer by non-self-

regarding proposers.2. We define a power disparity to be unfair if it is neither dispute-proof nor

selfish-proof.

Based on assumptions consistent with existing empirical evidence we theoretically argue that

sufficiently low power disparities are likely to be fair but sufficiently high power disparities may be

fair or unfair. However, no general theoretical predictions can be made about which power dispari-

would be misleading if the analyst assumes agents’ utility functions are defined solely over outcomes.

2Self-regarding proposers are defined as those who care solely about material payoffs to themselves. Section 2
explains why we treat non-self-regarding proposers as the ‘reasonable’ proposers.
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ties are likely to be inefficient. Depending upon how agreement rates vary across power disparities,

the set of inefficient power disparities may be empty or non-empty, connected or disconnected, and

involve low or high levels of power disparity. In general, whether efficient power disparities are

unfair is sensitive to how agreement rates vary across power disparities.

Our first treatment is based on U(x). Subjects are assigned to the fixed role of either a proposer or

a responder. Proposers report their offers out of π and responders report their minimum acceptable

offer out of π at multiple values of x. The second treatment is based on a game where the first

mover can choose either (i) to take an outside option, or (ii) to enter U(x) knowing that the pie

to be bargained over will be bigger than her outside option but she will be the weaker bargaining

party (i.e., the responder) upon entry.

Notwithstanding the theoretical ambiguity, we find a remarkable qualitative similarity in the

evaluation of power disparities from the fairness and efficiency perspectives in both treatments.

Sufficiently low power disparities are fair and efficient whereas sufficiently high power disparities

are unfair and inefficient. Perhaps somewhat surprisingly, we find no robust evidence to support the

intuitively plausible presumption that some economically efficient power disparities can be unfair.

Many legal changes have been rationalized partly as attempts to correct for unfairness by curbing

systematic bargaining power disparities between the relevant classes of actors. For example, Schwab

(2017) and Davidov (2016) highlight that much of labor law throughout the world is still explained

primarily with reference to systematic bargaining power disparities. Present day contract law

contains numerous doctrines that permit courts to intervene in private contracts between parties

with asymmetric bargaining power on grounds of fairness (Scott, 2004). Further, the notion of

bargaining power disparity has been used to rationalize several structural transitions in law: the

shift from litigation to regulation in the Gilded Age (Glaeser and Shelifer, 2003), the choice between

injunctions and compensations in securing property across space and time (Glaeser et al., 2016),

and even the carving out of labor law from contract law (Unger, 1983).

Our main contribution lies in offering a revealed preference approach to evaluate bargaining

power disparities from the potentially conflicting perspectives of efficiency and fairness. The ob-

served close correspondence between the two perspectives hints towards the possibility that eco-

nomic efficiency may subsume fairness considerations in the evaluation of power disparities. We

arrive at this conclusion in an abstract set-up using novel operational definitions – consent-based ef-

ficiency and two-sided fairness – that seek to better approximate the core principle behind economic

efficiency and guard against the common critiques in conceptualizing fairness.

We conclude by relating our work to the broader debate about fairness versus efficiency in legal

scholarship. We also draw upon some related existing experimental findings to argue that two

aspects related to the notion of power disparity – its source and the stage of the relationship at

which it is exercised – may be crucial in evaluating power disparities. Together with our findings

they hint towards a behavioral rationale for (a) delineating the role of different laws that seek

to regulate bargaining power disparities and (b) why a high power disparity, in and of itself, is

typically regarded insufficient to warrant intervention.
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2. Framework and definitions

Consider the game U(x) as described in the previous section and illustrated in Figure 1. As x

increases, the ‘structural’ bargaining power disparity between the agents increases in favor of the

proposer. Assuming x ∈ [0, π] reflects that available surplus cannot increase following a disagree-

ment. Normalizing the responder’s payoffs to zero following a disagreement plays no substantive

role in our analysis. The qualifier ‘structural’ highlights that x is independent of agents’ preferences

and beliefs.3 No level of power disparity is labeled unfair or inefficient a priori. The goal is to make

these judgements on the basis of agents’ behavior.

The existing literature seems to interpret a game like U(x) as an ex-ante bargain. Under the

ex-ante interpretation, the outcome of the bargain determines whether or not the agents initiate

their transaction. Specifically, the transaction does not begin if P’s offer fails to garner R’s consent

regarding the division of the surplus π that would be generated if they were to transact. If P’s

offer is rejected by R, then the payoff of x obtained by P is assumed to represent what he gets

by interacting with, and the consent of, some hypothetical third party Rh. It is worth stressing

that the ex-ante interpretation of U(x) allows the analyst to implicitly assume that all surplus is

realized with mutual consent between some pair of agents – either real or hypothetical. We are not

aware of any study that makes this point explicitly. Nonetheless, it helps understand the normative

justification for using total realized surplus as the operational measure of efficiency in the analysis

of bargaining games, as is the case in the existing literature (see Hennig-Schmidt et al. (2018) and

the references therein).

The present paper, in contrast, interprets U(x) as an ex-post bargain between agents locked in

an interaction without a complete contract. Lock-in with incomplete contracts is pervasive in social

and economic relationships due to the “fundamental transformation” that occurs when interactions

that start in a market ultimately morph into a bilateral relationship (Williamson, 1985). It creates

scope for surplus to be ultimately realized without mutual consent between the parties. Yet, the

lock-in under U(x) is unlike that experienced by the weaker party in a transparently coercive

interaction – your life or your wallet – where the weaker party is forced to choose between two

of her own entitlements (Epstein, 1975). Consequently, we seek a way to define inefficient power

disparities that accounts for how the surplus is realized.4

3It is helpful to distinguish between having power versus exploiting it. A relatively higher x implies the proposer
has relatively greater bargaining power; whether and how successfully he exploits it will depend on the preferences
and beliefs of the agents.

4One may argue that the ex-post bargaining as per U(x) is likely preceded by mutual consent between the agents
to initiate the transaction, and question the need to distinguish between surplus realized with and without mutual
consent. Specifically, suppose two agents initiate a transaction with mutual consent but without a complete contract
under common knowledge of the set of potential outcomes. Does consent to initiate a transaction, in and of itself,
imply mutual consent towards any outcome that eventuates? The current legal answer is ‘no’. Any party can withdraw
consent at any time. Of course, depending upon the context, the withdrawing party may have to compensate the
other (e.g., several provisions such as reliance and expectation damages in contract law).

6



For expositional clarity it is helpful to bear in mind a brief outline of our experimental design.

Consider an experiment involving 2N subjects, where N subjects are randomly assigned to act as

proposers and the remaining N as responders. Subjects make decisions in multiple games that

differ only in the value of x. Each proposer reports his offer at each x. Responders report their

minimum acceptable offer (henceforth, MAO) at each x without any information about proposers’

offers. The definitions for (in)efficient and (un)fair power disparities will be based on the observed

distributions of offers and MAOs at different levels of power disparity.

2.1. Defining efficient and inefficient power disparities

Consider a proposer p ∈ P and a power disparity x ∈ [0, π]. Suppose the proposer offers gp(x) ∈
[0, π] in U(x). Given the design outlined above, the probability of acceptance for this proposer’s

offer, denoted by αp(x), is simply the proportion of responders whose MAO in U(x) is no more than

gp(x). Suppose each proposer is equally likely to be matched with any responder. The expected

total surplus across all potential bargaining pairs involving proposer p will be

Spt (x) = αp(x)π + (1− αp(x))x = Spa(x) + Spd(x).

Let α(x) = 1
N

∑
p∈P αp(x) denote the expected aggregate agreement rate at x (normalized to

lie between zero and one). If agreement rate at power disparity x ∈ [0, π] is α(x), then

• the agreement surplus at x will be Sa(x) = α(x)π, with Sa(x) ∈ [0, π]

• the disagreement surplus at x will be Sd(x) = (1− α(x))x, with Sd(x) ∈ [0, x].

• the total surplus at x will be St(x) = Sa(x) + Sd(x), with St(x) ∈ [x, π].

Consider a power disparity x with surplus vector S(x) = (Sa(x), Sd(x)), such that the total

surplus at x is St(x) = Sa(x) + Sd(x). Let the total surplus at some power disparity y 6= x be

St(y) ≥ St(x). The relatively greater total surplus at y may be driven (I) entirely by the relatively

greater agreement surplus at y, or (II) entirely by the relative greater disagreement surplus at y,

or (III) partly by both.

Imagine a planner who wants to choose between power disparities x and y on grounds of economic

efficiency. If the planner believes mutual consent is central to any reasonable conceptualization of

economic efficiency, then she would treat disagreement surplus as worse than a perfect substitute

for agreement surplus. Case I poses no dilemma to such a planner and she would choose y over x

without any reservations. Case II presents a dilemma because choosing y over x will (a) increase

total surplus, but (b) this increase would be achieved entirely via an increase in disagreement sur-

plus. In order to deal with this case the planner would need to first resolve whether and when

disagreement surplus should be considered a ‘bad.’ Case III presents a slightly different dilemma

because choosing y over x would not only increase agreement surplus but also disagreement surplus.
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Definition DE. Consider a power disparity x ∈ [0, π].

• x ∈ [0, π] is objectively inefficient relative to power disparity y 6= x if

Sa(y) > Sa(x), Sd(y) ≤ Sd(x), and St(y) ≥ St(x).

• x ∈ [0, π] with Sd(x) > Sa(x) is subjectively inefficient relative to y if

Sa(y) ≥ Sa(x), Sd(y) < Sd(x), and St(y) < St(x).

• x is inefficient if it is objectively or subjectively inefficient relative to some y 6= x.

• x is efficient if it is not inefficient.

DE considers a power disparity efficient unless it can be proven inefficient relative to some other

power disparity. It is a non-parametric operational definition that does not require information

about agents’ preferences. Instead, it utilizes information about the size of realized surplus and how

the surplus is realized. Among two power disparities, objective inefficiency recommends choosing

the power disparity with greater total surplus if doing so would strictly increase agreement surplus

and weakly decrease disagreement surplus. For instance, in Figure 2, the power disparity xo with

surplus vector S(xo) is objectively inefficient relative to any power disparity such as x1 whose

surplus vector S(x1) lies in Region I. A planner who violates the recommendation by objective

inefficiency reveals as if she finds agreement surplus to be worse than a perfect substitute for

disagreement surplus.

Subjective inefficiency deals with a harder case. It essentially says that, in some situations, the

planner should be willing to give up disagreement surplus in order to increase agreement surplus

even if doing so would strictly decrease total surplus (e.g., xo versus x2 in Figure 2). If a planner

is never willing to do so, then any given reduction in agreement surplus can be compensated by

some sufficiently large increase in disagreement surplus. This seems contrary to any normatively

reasonable conceptualization of economic efficiency that values mutual consent.5 Thus, the relevant

question is not so much about ‘whether’ as about ‘when’: when it may be reasonable to treat

disagreement surplus as a ‘bad’, and not merely as a ‘good’ that is an imperfect substitute for

agreement surplus?

Subjective inefficiency treats disagreement surplus as a bad at a power disparity if it exceeds

the agreement surplus at that same power disparity. The size of the agreement surplus at a power

5Acemoglu and Wolitzky (2011) extend a principal-agent model by allowing the possibility that the principal
can ‘coerce’ the agent. They demonstrate that if the stronger party must incur a cost to carry out coercion, then
utilitarian social welfare is relatively greater under the benchmark of no coercion. The dilemma posed by their results
is: Would permitting coercion be considered economically efficient if there was no direct resource cost associated with
coercion. Consider a thought experiment. Suppose a planner can costlessly assign a fraction of the population to
serve as slaves for the rest, and some measure of utilitarian social welfare is maximized when the fraction of slave
population is strictly positive. Would this make slavery ‘economically’ efficient?
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Figure 2: Illustration of DE. Each point denotes a surplus vector with agreement (disagreement) surplus on
the vertical (horizontal) axis. The three regions respectively denote that the relatively greater total surplus
at some power disparity y 6= xo can be driven (I) entirely by the relatively greater agreement surplus at y,
or (II) entirely by the relative greater disagreement surplus at y, or (III) partly by both. xo is objectively
inefficient relative to any y whose surplus vector lies in Region I. If Sd(y) > Sa(y) for some y in Region
II, then such a y is subjectively inefficient relative to xo; otherwise, xo and y are uncomparable. xo is
uncomparable with any y whose surplus vector lies in Region III.

disparity thus serves as the standard to determine whether or not disagreement surplus is consid-

ered a bad at that power disparity.6 If disagreement surplus is a bad at a power disparity, then

subjective inefficiency recommends giving up disagreement surplus in order to increase agreement

surplus even if doing so would decrease total surplus.

2.1.1 Features and implications of DE

While objective inefficiency seems self-explanatory, it is worth expanding upon the normative idea

behind subjective inefficiency. Note that a planner can guarantee total surplus will be at least x

by choosing power disparity x. Simple algebra shows disagreement surplus is a bad at x iff the

agreement rate at x is strictly below the critical value given by

αb(x) =
x

x+ π
, such that αb(0) = 0, αb(π) =

1

2
, and α′b(x) > 0 ∀x ∈ [0, π].

6Subjective inefficiency may be modified by stipulating that disagreement surplus at x is a bad if Sd(x) > Sa(x) +
k(x). However, only non-positive values of k(x) seem normatively appealing. Consequently, our choice of k(x) = 0
for every x seems conservative. It makes it harder to label a power disparity (subjectively) inefficient relative to any
compelling alternative choice of k(x).
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A planner can ensure the total surplus will be at least x by choosing power disparity x. The

monotonic increase in αb(·) acts as a hurdle against a planner who is tempted to choose higher

levels of power disparity to simply increase total surplus and pays no attention to how it is realized.

Since αb(x) is less than half at each x, disagreements must arise in at least a strict majority of all

feasible bargaining pairs for disagreement surplus to be considered a bad at any power disparity.

Consequently, while subjective inefficiency recommends reducing total surplus if disagreement sur-

plus is considered a bad, a fairly demanding condition must hold for disagreement surplus to be

considered a bad in the first place.

The next key feature of DE is its silence in two classes of pairwise comparisons. Given a pair of

power disparities x and y, neither is inefficient relative to the other as per DE if either one of the

following two conditions holds.

[Cs
1] Sa(x) ≥ Sd(x), Sa(y) ≥ Sa(x), Sd(y) < Sd(x), and St(y) < St(x).

[Cs
2] Sa(y) > Sa(x) and Sd(y) > Sd(x).

Cs
1 considers the case where choosing y over x would increase agreement surplus and reduce

disagreement agreement surplus and total surplus, but disagreement surplus is not considered a

bad at x. It effectively says that there is no compelling justification to choose y over x – i.e.,

to trade-off disagreement surplus in favor of agreement surplus – if disagreement surplus is not

considered a bad at x.

Cs
2 refers to such comparisons where greater total surplus is driven partly by agreement surplus

and partly by disagreement surplus (e.g., xo versus any power disparity such as x3 whose surplus

lies in Region III in Figure 2). This silence expresses our inability to answer whether, when, and

how much of an increase in the disagreement surplus should be tolerated when it is accompanied

with an increase in agreement surplus. It implies an infinitesimally greater agreement surplus at

x3 will render it uncomparable with xo even if x3 has arbitrarily greater disagreement surplus than

xo. This feature again highlights that DE makes it harder to label a power disparity with greater

total surplus inefficient relative to a power disparity with lower total surplus.

Objective and subjective inefficiency induce a transitive, asymmetric, and potentially incomplete

ordering of power disparities. They help partition the set of feasible power disparities into efficient

and inefficient power disparities.7 As discussed earlier, DE is guided by the idea of ‘permissibility’,

with the (in)efficient power disparities under DE being (im)permissible on grounds of economic

efficiency. This approach mirrors the judicial scrutiny of economic legislation whereby courts typ-

ically uphold an economic legislation as per the rational basis test so long as it is a reasonable

way to further some “legitimate end . . . perfection is by no means required” (Chemerinsky, 2016).

DE unambiguously treats surplus realized with mutual consent as legitimate and demands strong

evidence to consider surplus realized without mutual consent as illegitimate.

7This parallels how ‘strict Pareto dominance’ can be used to order power disparities when utility functions are
easily measurable, and end up with a binary categorization of power disparities as Pareto efficient or Pareto inefficient.
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Overall, DE attempts to make it difficult to label a power disparity inefficient while maintaining

the normative distinction between surplus realized with and without mutual consent. This may

unduly enlarge the set of power disparities that could be justified on grounds of economic efficiency.

The primary implication being that our empirical analysis would be a priori biased against refut-

ing the presumption that some efficient power disparities are unfair, regardless of how one defines

(un)fair power disparities.

2.2. Defining fair and unfair power disparities

With a slight abuse of notation, let G(x) and M(x) respectively denote the distributions of pro-

poser offers and responder MAOs in U(x). We refer to an agent whose preferences are defined

solely over material payoffs to oneself as self-regarding. For expositional ease, any agent who is

not self-regarding is called other-regarding. A self-regarding proposer will offer nothing to the re-

sponder in U(π). Let Gs(x) and Go(x) respectively denote the distributions of offers in U(x) by

self-regarding and other-regarding proposers. The corresponding expected values of all the four

abovementioned distributions will be denoted by G(x), M(x), Gs(x), and Go(x). We define an

(un)fair power disparity as follows.

Definition DF. Consider a power disparity x ∈ [0, π].

• x is dispute-proof if G(x) ≥ M(x).

• x is selfish-proof if Gs(x) ≥ Go(x).

• x is unfair if it is neither dispute-proof nor selfish-proof.

• x is fair if it is not unfair.8

Rejection by a responder in an ultimatum game is usually interpreted as if she finds the pro-

poser’s offer unfair. Dispute-proofness (henceforth, DP) simply transposes this idea to the aggregate

level. Violation of DP at x indicates that bargaining between the agents systematically gives rise

to disputes because responders find proposers’ offers unfair. The MAO of a responder embodies

her perspective as to what distributive fairness minimally requires. Hence, DP can be viewed as

testing whether the behavior of the proposers (the stronger parties) at a power disparity meets a

standard of judgement – MAOs of the responders – which embodies the perspective of the weaker

parties.

In order to ensure the judgement about unfairness of a power disparity is not based solely on the

perspective of the weaker parties, it seems necessary to evaluate the behavior of stronger parties

8DF is stated as comparing distributions via their expected values for expositional ease. In the empirical analysis,
we shall consider multiple tests of difference.
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relative to some other standard which does not directly rely on the perspective of the weaker

parties. There are two broad ways in which one might construct such a standard – a standard

derived from the views of uninvolved third-parties, or a standard derived from the behavior of a

subset of stronger parties themselves. We follow the latter approach.

If a power disparity is selfish-proof, then on average self-regarding proposers behave no more

‘selfishly’ than other-regarding proposers. Selfish-proofness (henceforth, SP) is violated at a power

disparity when self-regarding proposers systematically offer less than other-regarding proposers.

SP may thus be interpreted as evaluating the behavior of self-regarding stronger parties relative to

the standard of reasonable conduct provided by the behavior of other-regarding stronger parties.

Intuitively, when accused of acting unfairly, a common defense is to argue that ‘others do the same’.

SP is violated at a power disparity precisely when self-regarding stronger parties cannot make this

argument since other-regarding stronger parties would be behaving more generously under the same

contextual constraints.

Remark 1. Selfish-proofness as irrelevance of benevolence: Systematic evidence of benevolence on

part of stronger parties will, by definition, be absent at a selfish-proof power disparity. A power

disparity becomes too much according to SP when benevolence on part of stronger parties becomes

observationally evident and payoff relevant to the weaker parties. Thus, selfish-proofness demands

the systematic irrelevance of benevolence on part of the stronger parties.9

As per DF, information about the behavior of agents at x suffices to assess whether x is unfair

since the two standards for the fairness judgement are derived from agents’ behavior at x. The

content of the two standards, however, is likely to vary endogenously with changes in power dispar-

ity. Average offer by all proposers, average offers by other-regarding and self-regarding proposers,

and the average MAO of responders may decline with an increase in power disparity. How the

assessment of unfairness of power disparities varies with the level of power disparity will depend

on the relative rates of decline in offers and MAOs and offers by the two types of proposers.

2.2.1. Motivation behind DF

DP is inspired primarily by the legal notion of ‘reasonable expectations’. In the context of disputes

relating to standard-form take-it-or-leave-it contracts, Kessler (1943) noted that “courts have to

determine what the weaker contracting party could legitimately expect . . . and to what extent

the stronger party disappointed the adhering party’s reasonable expectations.” While there is no

9Perfectly competitive markets are often regarded as a benchmark for a fair market structure, presumably because
no agent has any market power which eliminates the concern about abuse of power (Landes and Posner, 1978;
Trebilcock, 1993; Eisenberg, 1982). Dufwenberg et al. (2011) show that there is no difference in the behavior of
self-regarding and other-regarding agents in a perfectly competitive market for a sufficiently rich class of agents’
preferences. Selfish-proofness may thus be interpreted as requiring the power disparity to be close enough to the
benchmark of a perfectly competitive market so that benevolence on part of stronger parties is indeed irrelevant.
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settled definition of what reasonable expectations means, Mitchell (2003) summarizes it as “some

entitlement to be treated in a certain way . . . an appeal to reasonable expectation is not so much

a statement about the actual expectations . . . as a judgement of the court ex post facto as to

the standards the parties must observe . . .” We interpret the MAO of a responder as a behavioral

measure of her reasonable expectation since she is willing to forego any payoff less than her reported

MAO. This ensures we do not have to impose our views as external observers regarding what is the

objectively appropriate minimal entitlement of the weaker parties, or what would be objectively

reasonable for them to expect.

SP draws upon the notion of ‘reasonable conduct’ which is routinely invoked across several areas

of law (Miller and Perry, 2012). Our formulation of selfish-proofness is inspired by the observa-

tion that accounts of reasonable conduct in law – whether trying to highlight its usefulness or its

uselessness – seem to treat lack of indifference towards others as the minimal content of reason-

ableness (Herbert, 1935; Moran, 2003). We treat every other-regarding proposer – one who offer

a strictly positive amount in U(π) and reveals he is not indifferent towards the responder – as a

‘reasonable’ proposer. Put differently, a reasonable proposer is one who does not completely exploit

his bargaining power to his own material advantage when his power is at its peak. Our choice to

utilize the behavior of other-regarding proposers to construct the standard of reasonable conduct

is broadly consistent with the view that such standards combine “judgments about how we should

behave with determinate facts about how we do behave . . . focusing our attention on some actual

practice that has won our approval as an appropriate standard to guide our conduct” (Scalet, 2003).

2.2.2. Alternatives to DF

While DF considers it necessary to account for the perspective of both stronger and weaker parties,

even the simultaneous violation of both DP and SP may be considered insufficient to label a power

disparity unfair. For instance, in appealing to fairness contract law seeks to avoid ‘egregiously’

unfair bargains. One example is the doctrine of unconscionability that permits judicial intervention

in private contracts when the contractual terms are so unfair as to “shock the conscience of the

court” (see, for e.g. Farnsworth, 1982 Chapter 4.E). Hence, one way to formulate an alternative

definition of an unfair power disparity would be to supplement DF with other conditions that must

hold in addition to the violation of both DP and SP.

If one believes violation of DP and SP should be considered insufficient to label a power disparity

unfair, then DF would unduly label some fair power disparities unfair. As this would potentially

enlarge the set of unfair power disparities, it will bias our empirical analysis towards supporting

the presumption that some efficient power disparities are unfair. Consequently, we believe that for

the purposes of the present paper, the main weakness of DF lies in that it does not pin-point a

compelling way to identify the ‘reasonable’ agents whose behavior informs the standard of reason-

able conduct. Hence, in assessing the robustness of our findings, we shall consider the alternatives

to DF that utilize alternative identification strategies. More importantly, we shall focus on such
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identification strategies that make the standards more demanding. They are expected to make

it easier to label a power disparity unfair, and thus harder to refute the presumption that some

efficient power disparities are unfair.

2.3. Patterns of inefficient versus unfair power disparities

Whether a power disparity x is fair or unfair depends on the behavior of agents at only x. In

contrast, whether a power disparity is efficient or inefficient may depend on the behavior of agents

at all power disparities. A model where it is common knowledge that all agents are self-regarding

will predict (a) no disagreements at any power disparity and (b) no violation of dispute-proofness

or selfish-proofness at any power disparity x ∈ [0, π]. Consequently, under the assumption of

self-regarding preferences every power disparity is efficient as per DE and fair as per DF.

Now consider a model where a fraction of agents are self-regarding and the remainder are

inequity-averse (Fehr and Schmidt, 1999). Average MAO of responders will converge to zero as x

approaches π since the ability of a responder to materially punish the proposer by rejecting an offer

declines with an increase in x and completely vanishes at x = π. This guarantees there can be no

disagreements in U(π), thereby rendering x = π efficient as per DE. In addition, with a strictly

positive fraction of other-regarding types, average proposer offer in U(π) will converge to some

Ḡ(π) > 0. Consequently, there exists a threshold power disparity x̂ < π such that every power

disparity beyond x̂ will be dispute-proof; and hence, fair as per DF. Thus, such a model predicts

(a) the highest power disparity, x = π, is efficient and (b) sufficiently high power disparities are fair.

A planner who makes the abovementioned preference assumptions will not hesitate in choosing the

highest level of power disparity on grounds of economic efficiency as per DE, or on the grounds of

fairness as per DF.

Notice that the above predictions hinge on average responder MAO converging to zero as x

approaches π. While the ability of a responder to materially punish the proposer declines with an

increase in x, a responder may nonetheless report MAOs that are bounded away from zero even

at sufficiently high levels of x for expressive reasons. There is no dearth of studies providing a

rationale for and evidence of expressive behavior (see Hillman 2010). In light of this, consider the

following assumption.

[A∗] Agents’ preferences are such that the following patterns of behavior are predicted for U(x).

(a) G(x), Go(x), Gs(x), and M(x) decrease with an increase in x.

(b) G(0) ≥M(0).

(c) Go(0) ≥ Gs(0).

(d) M(π) > 0.
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The first three parts contain minimal assumptions consistent with existing empirical evidence

(Kagel and Cooper, 2016) and the last part reflects the assumption that some agents have expressive

preferences. In the following we describe that under A∗,

• no sufficiently general predictions can be made regarding which power disparities will be

(in)efficient; but,

• sufficiently low power disparities are fair whereas sufficiently high power disparities can be

fair or unfair.

2.3.1. Inefficient power disparities

We first describe that whether a particular power disparity is deemed efficient or inefficient under

DE potentially depends on the agreement rates at all power disparities. Then we use a simple

example consistent with A∗ to illustrate that the richness of feasible patterns of (in)efficient power

disparities precludes any sufficiently general conclusions about which power disparities will be

(in)efficient.

Suppose the agreement rate at a power disparity xo ∈ [0, π] is αo ∈ [0, 1]. Agreement surplus at

a power disparity y will be weakly greater than the agreement surplus at xo if α(y)π ≥ αoπ, which

requires α(y) ≥ αo. Disagreement surplus at y will be weakly lower than the disagreement surplus

at xo if (1− α(y))y ≤ (1− αo)xo, which requires

α(y) ≥ αd(y|xo, αo) = αo + (1− αo)
(

1− xo
y

)
.

Similarly, total surplus will be weakly greater at y than at xo if

α(y) ≥ αt(y|xo, αo) = αo + (1− αo)
(xo − y
π − y

)
.

Straightforward algebra suggests xo will be objectively inefficient relative to y if

α(y) ≥

αt(y|xo, αo) for y < xo.

αd(y|xo, αo) for y > xo.
(0.1)

Similarly, xo will be subjectively inefficient relative to y if αo < αb(xo) and α(y) ∈
[
αo, αt(y|xo, αo)

)
.

Note that a power disparity xo can be objectively inefficient relative to a y < xo or y > xo if

the agreement rate at y is sufficiently greater than the agreement rate at xo. In contrast, a power

disparity xo can be subjectively inefficient relative to a y < xo that has relatively greater agreement

rate; but, it cannot be subjectively inefficient relative to any y > xo regardless of the pattern of

variation in agreement rates. This is because no y > xo can simultaneously have greater agreement

surplus and lower total surplus than xo.
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Example 1. Suppose the aggregate agreement rate at x ∈ [0, π] is given by α(x) = αo− β xπ , where

β ∈ [0, αo] for any αo ∈ [0, 1]. Let xt denote the power disparity such that St(0) = St(xt) and xad

be such that Sa(xad) = Sd(xad). The set of inefficient power disparities is

XIE =



∅ if Sa(π) ≥ Sd(π) and S′t(0) ≥ 0

(xad, π] if Sa(π) < Sd(π) and S′t(0) ≥ 0

(0, xt] if Sa(π) ≥ Sd(π) and S′t(0) < 0

(0, xt]
⋃

(xad, π] if Sa(π) < Sd(π), S′t(0) < 0, and xt < xad

(0, π] if Sa(π) < Sd(π), S′t(0) < 0, and xt ≥ xad

(0.2)

αo is the agreement rate in U(0) and β captures the rate of decline in agreement rates.10 Figure

3 illustrates the subset of power disparities that are deemed inefficient under DE depending upon

these two parameters. Note that virtually all or no power disparity may be inefficient (Region I ver-

sus Region V in Panel A); the set of inefficient power disparities may be disconnected or connected

(Region IV versus any other region); and, inefficiency may be concentrated at high or low power dis-

parities (Region II versus Region III). For any (αo, β), which power disparities in [0, π] turn out to

be inefficient is broadly determined by a combination of two factors. If rate of decline in agreement

rates is sufficiently large to ensure Sa(π) < Sd(π), then some sufficiently high power disparities will

necessarily be subjectively inefficient relative to x = 0. If the rate of decline in the agreement rates

is sufficiently large to ensure S′t(0) < 0, then some sufficiently low strictly positive power disparities

will necessarily be objectively inefficient relative to x = 0. This example highlights that DE leaves

substantial room for agents’ behavior to determine which power disparities are deemed (in)efficient.

2.3.2. Unfair power disparities

In general, if G(0) ≥ M(0), then sufficiently low power disparities are likely to be dispute-proof.

However, sufficiently high power disparities may or may not be dispute-proof since average re-

sponder MAO may decline relatively faster than average proposer offer with an increase in power

disparity. Theoretical considerations cannot resolve whether G(π) is greater or lower than M(π).

This is ultimately an empirical question which depends on the prevalence and intensity of expressive

preferences among responders and other-regarding preferences among proposers.

A relatively lower power disparity acts like a relatively stronger constraint on the proposers

as it makes both types of proposers relatively more fearful of rejection by responders. As power

disparity increases, this constraint weakens and it becomes relatively more likely that a proposer’s

preference-type gets revealed in his offer. Hence, sufficiently high power disparities are unlikely to

10We use this example because results from some existing studies suggest agreements rates are likely to decline
with an increase in power disparity (Hennig-Schmidt et al., 2018).
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Figure 3: Patterns of inefficient power disparities for linearly declining agreement rates (Example 1). Panel
A illustrates the set of inefficient power disparities at each feasible combination of (αo, β). The combinations
of (αo, β) that are feasible given declining agreement rates lie in or on the triangle formed by the thick lines.
Panel B illustrates the details for an (αo, β) in Region IV. The level of power disparity is shown on the
horizontal axis and the three surplus values – total, agreement, and disagreement – appear on the vertical
axis. Efficient power disparities are indicated with thick lines or closed circles. Inefficient power disparities
are indicated with dashed lines or open circles. Each x ∈ (0, xt] is objectively inefficient wrt every x = 0.
Each x ∈ (xad, π] is subjectively inefficient wrt every y ∈ [0, xad]. No x ∈ (xt, xad]

⋃
{0} is subjectively or

objectively inefficient. The set of inefficient power disparities is non-empty and disconnected.
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Figure 4: Illustration of DF . Average offers and MAOs illustrated in both Panels are consistent with
A∗. In Panel A, Ḡ(x) ≥ M̄(x) holds at every x ∈ [0, π] and thus every power disparity is dispute-proof.
Ḡs(x) ≥ Ḡo(x) holds only for x ∈ [0, x1] and thus power disparities in (x1, π] are not selfish-proof. Every
power disparity is fair since simultaneous violation of DP and SP does not occur at any x ∈ [0, π]. In Panel
B, every x ∈ (x3, π] is unfair since both DP and SP are violated. No x ∈ [0, x3] is unfair as DP or SP holds.

be selfish-proof. By definition, x = π cannot be selfish-proof. Sufficiently low power disparities,

however, may or may not be selfish-proof. For instance, it remains an open question whether other-

regarding proposers offer on average strictly more or no more than self-regarding proposers in the

standard ultimatum game U(0) (Thaler, 2016 pp. 142).

The above discussion suggests that under A∗ sufficiently low power disparities are likely to

be dispute-proof and sufficiently high power disparities are unlikely to be selfish-proof. A power

disparity is unfair under our definition if it is neither dispute-proof nor selfish-proof. Theoretical

models where A∗ holds will therefore predict sufficiently low power disparities will be fair because

DP and SP will not be simultaneously violated. Sufficiently high power disparities may however

be predicted to be fair or unfair depending upon the specific assumptions made by the analyst

(see Figure 4 which illustrates two simple cases where the behavioral patterns are consistent with

A∗ and with declining agreement rates). These predictions, in conjunction with the ambiguity in

predicting which power disparities will be (in)efficient, explain why it is difficult to sharply predict

whether and when the tension between efficiency and fairness in the evaluation of power disparities

will actually arise.
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3. Experimental Implementation

The experiment involves two treatments. Treatment U is based on U(x). In treatment CU , the first

mover can choose either to take an outside option or to enter U(x) and bargain over a bigger under

the knowledge that she will be the weaker bargaining party (i.e., the responder). The experiment

involved 12 sessions which were conducted at the Monash Laboratory for Experimental Economics

in the Department of Economics between October 2014 and March 2015. Subjects were recruited

through ORSEE (Greiner, 2004). The experiment was programmed in zTree (Fischbacher, 2007).

Sessions lasted no more than 50 minutes and average payment received by subjects was AUD 21. A

total of 230 students from various faculties participated (120 in treatment U and 110 in treatment

CU). In the following, we describe the details of the two treatments and our empirical strategy to

assess whether any efficient power disparity is unfair.

3.1. Treatment U

Treatment U was implemented for six values of x ∈ X = {0, 12, 18, 23, 27, 30} using a pie size

of π = 30. A within-subject design was utilized so that we can identify self-regarding and other-

regarding proposers using their offers in U(30) which, in turn, helps assess whether power disparities

other than the highest power disparity, x = 30, are selfish-proof.11

Treatment U involves two blocks – the ultimatum block with six interactions that correspond

to U(x) for the six different values of values of x ∈ X; and, the dictator block that involves one

dictator game with a pie size of π = 30. The dictator game, henceforth D, is included to provide an

additional way to identify self-regarding and other-regarding proposers. The order of the ultima-

tum and dictator blocks is randomized across sessions.12 The instructions informed subjects about

both the blocks at the start of the experiment. Consider a session where subjects first play the

ultimatum block. After instructions and the comprehension quiz, the sequence of events in such a

session is as follows.

[1] Role Assignment for U and D. Subject are randomly assigned to one of two roles: either

the proposer for the six ultimatum games and dictator for the dictator game, or the responder for

the six ultimatum games and the recipient for the dictator game.

[2.1] Elicitation of offers and MAOs in U . Proposers report their offers in U(x) for each x ∈ X
on a single decision screen. Similarly, responders report their MAOs in U(x) for each x ∈ X on a

11The experimental instructions and screenshots are provided in Appendix 3. The instructions were framed in a
neutral language. Subjects answered a comprehension quiz before starting the experiment. The chosen values of x
are disproportionately concentrated towards higher values because we anticipated the tension between fairness and
efficiency would be unlikely to arise at sufficiently low levels of power disparity.

12Fligner-Policello robust rank-order tests reveal the order in which the two blocks were implemented has no
significant effect on offers or MAOs (Table 6 in Appendix 2). Hence, we pool the data while reporting the results.
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single decision screen. No subject receives any information about the decisions by other subjects

while making decisions.

[2.2] Belief Elicitation for U . For each x ∈ X, each proposer is asked to guess the number of

responders in the session whose MAOs are no more than his offer. This provides a proposer’s per-

ceived likelihoods that his actual offers at different power disparities would be accepted. Similarly,

each responder is asked to guess the number of proposers in the session whose offers are no less

than her MAO. This provides a responder’s perceived likelihoods that her MAOs at different power

disparities would be satisfied. Subjects were paid for the accuracy of their beliefs but they were

not informed about the belief elicitation in the instructions. For each guess, a subject earns AUD

1 if the guess is within 1 unit of the correct answer.

[3] Giving in D. Subjects in the role of dictator decide how much to give to a recipient out of π.

As mentioned earlier, the primary purpose of including the dictator game is to have an additional

way to identify self-regarding or other-regarding proposers. Our preferred identification relies of

offers by proposers in U(30) which is arguably ‘closer’ to the environment of interest. The absence

of any choice on part of the recipient in the dictator game is believed to introduce considerations

that are absent in ultimatum games.13 Hence, we shall utilize the identification of proposers based

on their dictator game giving to assess the robustness of our findings.

[4] Demographic questionnaire and payment. Once all stages are over, a subject is randomly

invited to draw one card from a pack of seven labeled Stage 1 to Stage 7. All subjects get paid in

accordance with their decisions in the drawn stage. Subjects additionally receive a AUD 5 show-up

fee and their earnings from the belief elicitation stage. Subjects are requested to fill a demographic

survey prior to receiving payment. Finally, subjects are paid individually by an experimenter and

discharged.

3.2. Treatment CU

Treatment U considers the ex-post bargain between two agents in medias res i.e., already locked

in an exchange. If agents find themselves in such an ex-post bargain, it is likely they initiated

their transaction with mutual consent at some point in the past. Explicitly accounting for the

voluntary choice to initiate the transaction may affect the likelihood of an ex-post dispute as it

may influence the expectations of the weaker party and the beliefs of the stronger party regarding

what the weaker party may find reasonable to expect.

13The dictator game is contextually distinct from the ultimatum game since the recipient cannot influence the
outcome. van Dijk and Vermunt (2000) and Handgraaf et al. (2008) find that this feature cues the dictator to be
more concerned about the recipient. Note that even in U(30) where the power disparity is highest, the responder can
influence the outcome.
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Figure 5: CU(x), where x ∈ [0, π]. The first mover chooses whether to enter the bargain U(x) and occupy
the role of the (R)esponder, or to take an outside option and not initiate the interaction with (P)roposer.
The first (second) payoff entry at each terminal node corresponds to the payoff of R (P).

Treatment CU supplements treatment U by allowing the ex-post weaker party to ex-ante choose

whether or not to initiate the transaction. Consider the game, CU(x), where the first mover can

choose (a) either to enter the bargain U(x) and occupy the role of the responder or (b) to take

an outside option and not initiate the transaction. Since the first mover occupies the role of

the responder upon choosing to enter the U(x) subgame, with some abuse of the label, we shall

henceforth refer to the first mover as the responder (Figure 5).

If the responder goes OUT, the game ends with a payoff of zero for the proposer and AUD 10

for the responder. If the responder goes IN, the game proceeds to the ex-post bargaining stage as

per U(x). CU(x) combines the key features of the trust game (Berg et al., 1995) and the modified

ultimatum game U(x). The experimental implementation of treatment CU closely follows that of

treatment U . For each of the six values of x ∈ X, responders choose IN or OUT. A responder

reports her MAOs for only those values of x at which she chooses IN. Proposers, however, are

neither informed about the entry choices of responders nor their MAOs conditional on entry, and

asked to report their offer for each x ∈ X.

Subjects in treatment CU also play a standard trust game, with responders as trustors and

proposers as trustees. Each trustor chooses either to take a payoff of AUD 10 by going OUT or to

go IN. Trustees choose the amount to return to the trustor out of π = AUD 30, without knowing

the entry choice of the trustor. Thus, treatment CU also contains a total of seven decision stages.

The standard trust game is played before or after the block containing six CU(x) games. One out

of the seven stages is randomly chosen for payment.14

14The structure of CU prevents eliciting the same type of beliefs as in U . Proposers guess whether the matched
responder chose IN or OUT, and earn AUD 1 for a correct guess. Responders guess the offer by the matched responder
at every x ∈ X regardless of their entry choice, and earn AUD 1 for each guess that is within 1 unit of the actual
offer.
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We assess whether a power disparity x is unfair or inefficient in treatment CU by restricting

attention to only those responders who choose to enter.15 This ensures our inferences are based

on the actual exercise of power by the proposers in treatment CU . One would expect entry rates

to decline with an increase in x. We will be unable to make efficiency or fairness assessments of

an x ∈ X if all responders choose OUT. Differences between treatments CU and U are likely to be

driven by greater expectations of the weaker parties due to the certain payoff foregone upon entry.

Whether proposers meet their increased expectations is an empirical question. Thus, whether and

when the tension between efficiency and fairness arises in treatment CU , and how it differs relative

to treatment U , remains theoretically ambiguous.

3.3. Empirical strategy

Our empirical analysis will focus on investigating the presumption that some efficient power dispar-

ities can be unfair. The tests of objective and subjective inefficiency involve multiple comparisons

of surplus values. We operationalize these tests by first utilizing the offer by any proposer p ∈ P
and MAOs of all responders at an x ∈ X to construct the agreement rate for a proposer p ∈ P at

x ∈ X as described in Section 2. The agreement surplus, disagreement surplus and total surplus

with respect to proposer p can then be calculated.16 The distributions of these three surplus values

at each x ∈ X are constructed by repeating this procedure for every proposer.

As per definition DE, the conditions for establishing that power disparity x is (subjectively or

objectively) inefficient relative to power disparity y involve checking for a combination of strict

and weak inequalities. Hence, the evidence for x being inefficient relative to y requires refuting a

combination of strict and weak inequalities. For consistency in reporting the results of our statistical

tests, we set the null hypothesis as the two distributions being drawn from the same population

and report two-tailed p-values for the Wilcoxon Signed-Rank test.

We shall follow the same strategy while testing for violations of dispute-proofness or selfish-

proofness at any x ∈ X as per definition DF. Here we use the Fligner-Policello robust rank-

order test and the Kolmogorov-Smirnov test as choices across different sets of subjects have to be

compared. We shall also assess violations of DP and SP by testing for differences in the relevant

means via regression analysis. As a violation of DP requires average responder MAO to be greater

than average proposer offer, we test for violations of DP using

Yix = α +
∑
x∈X

βxIx +
∑
x∈X

γx
(
Ix · Ipi

)
+ δZi + εi (0.3)

15Incorporating the non-entering responders in the efficiency assessments – to account for the impact of the threat
that the stronger party can exploit his power advantage – is feasible. However, how to incorporate the non-entering
responders into the fairness assessments is unclear given the lack of information about their MAOs.

16Recall, for any proposer p ∈ P with agreement rate αp(x) at x ∈ X, the agreement, disagreement and total
surplus are respectively Sp

a(x) = αp(x)π, Sp
d(x) = (1− αp(x))x, and Sp

t (x) = Sp
a(x) + Sp

d(x).
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where i ranges over all the subjects; Yix equals the offer (MAO) by subject i at x ∈ X if subject

i is a proposer (responder); the binary indicator Ix takes the value 1 iff the observation involves a

decision made at power disparity x ∈ X; the binary indicator Ipi takes the value 1 iff subject i is a

proposer; and, Z is a vector of demographic characteristics of subjects. The coefficients of interest

are {γx}x∈X which give the average difference between proposer offers and responder MAOs at each

power disparity, with a negative estimate of γx indicating violation of dispute-proofness at x ∈ X.

As a violation of SP requires the average offer by self-regarding proposers to be lower than the

average offer by other-regarding proposers, we test for violations of SP using

gpx = α +
∑
x∈X

βxIx +
∑
x∈X

ηx
(
Ix · ISRPp

)
+ δZp + εp (0.4)

where p ranges over all subjects who act as a proposer; gpx is the offer by proposer p ∈ P at x ∈ X;

the binary indicator ISRPp takes the value 1 iff proposer p is identified as a self-regarding proposer

on the basis of his offer at x = π being zero. The coefficients of interest are {ηx}x∈X which give the

average difference in offers by self-regarding and other-regarding proposers at each power disparity,

with a negative estimate of ηx indicating violation of selfish-proofness at x ∈ X.

Both specifications are estimated using a random effects regression with standard errors clus-

tered around subjects. The test of DP for treatment U is based on data from an equal numbers of

proposers and responders. In contrast, the number of actual responders at different values of x in

treatment CU depends on the entry choice of the first movers. The number of proposers however

remains constant as they were asked to report offers at every x ∈ X. As with the non-parametric

tests, we shall test the null hypothesis of γx or ηx being zero and report two-tailed p-values.

4. Results

The assessment of power disparities from the fairness and efficiency perspectives may exhibit a

variety of qualitative patterns with none, some, or all efficient power disparities being unfair. In

the following, we show that the assessment of power disparities from both perspectives exhibits a

qualitatively similar threshold pattern. In addition, we find no efficient power disparity is unfair

in treatment U . These findings continue to hold in treatment CU where the first mover can choose

whether or not to enter a bargain where she will be the weaker bargaining party. Finally, we es-

tablish the robustness of these findings.

4.1. Treatment U

Figure 6 depicts the mean surplus values in treatment U . As power disparity increases, mean

agreement surplus declines, but mean disagreement surplus and mean total surplus increase. These

means suggest that no power disparity is objectively inefficient in our data since a relatively higher

total surplus is always accompanied with a relatively lower agreement surplus. For a power disparity
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Figure 6: Mean surplus in treatment U . Mean surplus comparisons suggest no power disparity is objectively
inefficient since for any pair of power disparities a relatively higher total surplus is always accompanied with
a relatively lower agreement surplus. The mean disagreement surplus exceeds the mean agreement surplus at
every x ≥ 23; and, the mean disagreement surplus is lower than the mean agreement surplus at every x ≤ 18.
Hence, every x ≥ 23 is subjectively inefficient relative to each x ≤ 18 according to mean comparisons.

to be subjectively inefficient disagreement surplus at that power disparity must be a bad, which

requires disagreement surplus to exceed the agreement surplus. Figure 6 indicates disagreement

surplus is a bad at every x ≥ 23 according to mean comparisons. Given that mean agreement

surplus monotonically decreases but mean disagreement and mean total surplus monotonically

increase with x, every x ≥ 23 is subjectively inefficient.17 Furthermore, mean surplus comparisons

suggest that efficient and inefficient power disparities constitute disjoint connected subsets of the

set of feasible power disparities.

We conduct Wilcoxon Signed Rank tests of differences to verify the statistical validity of the

above findings. The p-values for the test of whether disagreement surplus is a bad at a power

disparity are reported in Table 1. The patterns inferred via mean comparisons hold statistically,

with one exception: we cannot reject the hypothesis that total surplus at x = 12 and 18 are equal

(see Table 2 in Appendix 2 for details). Hence, the possibility remains that x = 18 is objectively

inefficient relative to x = 12. Since we consider a power disparity efficient unless it can be proven

inefficient, the above findings can be summarized as follows.

Result [1] In treatment U , x ∈ {0, 12, 18} is efficient and x ∈ {23, 27, 30} is inefficient.

17For example, consider the comparison between x = 0, and x = 30 where disagreement surplus is strictly greater
than agreement surplus. Agreement surplus is relatively lower at x = 30 by roughly 10 units. But, disagreement
surplus is relatively greater by roughly 20 units. Hence, the entire increase in total surplus at x = 30 relative to
x = 0 is driven by its relatively greater disagreement surplus.
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Table 1: Tests of difference for treatment U

Null hypothesis Power disparity x
0 12 18 23 27 30

NBAD: Sd is not a bad at x
Sign Rank test − 0.01 0.01 0.07 0.02 0.01

DP: x is dispute proof
Regression test 0.06 0.28 0.83 0.01 0.01 0.01
Fligner-Policello test 0.05 0.25 0.68 0.01 0.01 0.01
Kolmogorov-Smirnov test 0.08 0.66 0.93 0.03 0.02 0.01

SP: x is selfish proof
Regression test 0.37 0.36 0.01 0.01 0.01 −
Fligner-Policello test 0.41 0.73 0.05 0.01 0.01 −
Kolmogorov-Smirnov test 0.58 0.98 0.35 0.03 0.01 −

Notes. The table reports two-tailed p-values for the null hypothesis of equality between the two relevant variables

for each test. NBAD is based on the distributions of agreement and disagreement surplus across proposers (n =

60). DP is based on the distributions of offers by the 60 proposers and MAOs of the 60 responders. SP is based on

the distributions of offers by the 27 other-regarding and the 33 self-regarding proposers. A proposer with a strictly

positive (zero) offer in U(30) is classified other-regarding (self-regarding). Entries are indicated in bold when the

difference is significant at the 10% level and the sign of the difference (test statistic) is in the direction required by

the corresponding definition. p-values strictly less than 0.01 are rounded off to 0.01.

We now turn to our key question: Is any efficient power disparity unfair? This requires some

efficient x ∈ {0, 12, 18} be neither dispute-proof nor selfish-proof. Dispute-proofness asks whether

offers by proposers meet the standard of reasonable expectations determined by the MAOs of re-

sponders. Figure 7 depicts that both the mean offer by proposers and the mean MAO of responders

tend to decline with an increase in power disparity, with offers declining faster than MAOs. The

mean MAO is higher than the mean offer at every x ≥ 23. Statistical tests confirm that dispute-

proofness can be rejected at every x ≥ 23 (Table 1 reports the p-values). Table 8 in Appendix 2

provides the detailed results.

Selfish-proofness tests whether offers by self-regarding proposers meet the standard of reasonable

conduct determined by the offers of other-regarding proposers. We first identify self-regarding and

other-regarding proposers depending upon whether a proposer offers zero or a strictly positive

amount in U(30). Figure 8 indicates that both mean offers by the 27 other-regarding proposers

and mean offers by the 33 self-regarding proposers decline as power disparity increases. At low

power disparities, proposers’ fear of rejection by responders is high enough to ensure no statistical

difference in offers between the two types of proposers. As power disparity increases, this fear of

rejection declines and we can reject selfish-proofness at every x ≥ 23 (see Table 1 for p-values, and

Table 4 in Appendix 2 for details).

One caveat is that two out of the three tests suggest x = 18 is not selfish-proof. However,

since our definition requires a violation of both dispute-proofness and selfish-proofness for a power
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Figure 7: Dispute-proofness in treatment U .
Mean proposer offer declines with an increase in
power disparity. Mean responder MAO largely
declines but at a relatively lower rate.
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Figure 8: Selfish-proofness in treatment U . As
power disparity increases, mean offers by both
types of proposers decline but the rate of decline
is relatively lower for other-regarding proposers.

disparity to be considered unfair, every x ≤ 18 is fair and every x ≥ 23 is unfair. Taken together,

the above patterns in the assessment of efficient and fair power disparities lead to our central result.

Result [2] No efficient power disparity in X is unfair in treatment U .

A key driver of these patterns is that responder MAOs do not converge to zero as x approaches

π. The majority of responders (35 out of 60) report a strictly positive MAO in U(30). These

responders may be viewed as having expressive preferences since they are willing to reject a strictly

positive offer while knowing that their rejection will not materially hurt the proposer. While both

average offers and average MAOs largely decline with an increase in power disparity, average MAOs

decline at a relative lower rate. This leads to a decline in agreement rate with an increase in power

disparity. Further, the pattern of decline is such that it generates a threshold pattern in the as-

sessment of power disparities from the efficiency and fairness perspectives. Low power disparities

are efficient and fair whereas high power disparities are inefficient and unfair.18

4.2. Treatment CU

Treatment CU allows the responder to choose whether or not to enter a bargain in order to explicitly

account for the initial consent to initiate a relationship. Figure 9 shows the patterns of variation

in mean values of agreement, disagreement, and total surplus in treatment CU based on the offers

by all proposers and the MAOs of those responders who choose to enter. According to mean

comparisons, disagreement surplus is a bad at every x ≥ 23, and each such power disparity is

subjectively inefficient.

18As described in Section 2.3, this result cannot be rationalized by most models of other-regarding preferences since
they predict power disparities beyond a threshold will be fair and the highest power disparity will be efficient.
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Figure 9: Mean surplus in treatment CU . For each x ∈ X, these surplus values account for only those first
movers who choose to enter the U(x) subgame. The pattern of variation in each of the three mean surplus
values in treatment CU is largely similar to that in treatment U .

The inferences based on comparisons of mean surplus across different values of x are generally

supported by the statistical tests (see Table 2; and, Table 10 in Appendix 2 for details). However,

we cannot reject the hypothesis of no difference in total surplus at any pair of power disparities in

{12, 18, 23}. Hence, x = 18 and x = 23 may be objectively inefficient relative to x = 12 which has

relatively greater agreement surplus and relatively lower disagreement surplus. Again, given that

we treat a power disparity as efficient unless it can be proven inefficient, we have the following result.

Result [3] In treatment CU , x ∈ {0, 12, 18} is efficient and x ∈ {23, 27, 30} is inefficient.

Remark 2. x = 18 may possibly be objectively inefficient relative to x = 12 in both treatments

because (i) agreement surplus is statistically higher and disagreement surplus is statistically lower

at x = 12 than at x = 18, and (ii) total surplus values at these two power disparities are not

statistically different.

Turning to whether any efficient power disparity is unfair, we first note that no x ≥ 23 is

dispute-proof or selfish-proof according to mean comparisons of the relevant variables (Figures 10

and 11). As reported in Table 2, statistical tests confirm that every x ≥ 23 is neither dispute-proof

nor selfish-proof (see Tables 11 and 12 in Appendix 2 for details). Thus, as in treatment U , we

have the following result.

Result [4] No efficient power disparity in X is unfair in treatment CU .
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Table 2: Tests of difference for treatment CU

Null hypothesis Power disparity x
0 12 18 23 27 30

NBAD: Sd is not a ‘bad’ at x
Signed-Rank test − 0.01 0.01 0.03 0.01 0.01

DP: x is dispute proof
Regression test 0.15 0.03 0.23 0.01 0.01 0.01
Fligner-Policello test 0.07 0.04 0.29 0.01 0.01 0.01
Kolmogorov-Smirnov test 0.11 0.01 0.48 0.01 0.01 0.01

SP: x is selfish proof
Regression test 0.89 0.14 0.67 0.01 0.01 −
Fligner-Policello test 0.80 0.13 0.44 0.01 0.01 −
Kolmogorov-Smirnov test 0.99 0.39 0.83 0.01 0.01 −

Notes. The table reports two-tailed p-values for the null hypothesis of equality between the two relevant variables for

each test. NBAD is based on the distributions of agreement and disagreement surplus across proposers (n = 55). DP

is based on the distributions of offers (55 proposers) and MAOs of responders who choose IN ({39, 39, 37, 21, 13, 15}
responders at x ∈ {0, 12, 18, 23, 27, 30}, respectively). SP is based on the distributions of offers by the 21 other-

regarding and the 34 self-regarding proposers. A proposer with a strictly positive (zero) offer in U(30) is classified

other-regarding (self-regarding). Entries are indicated in bold when the difference is significant at the 10% level and

the sign of the difference (test statistic) is in the direction required by the corresponding definition. p-values strictly

less than 0.01 are rounded off to 0.01.
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Figure 10: Dispute proofness in treatment CU .
As power disparity increases, mean proposer of-
fer declines while mean MAO of responders who
enter exhibits a non-monotonic pattern.
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Figure 11: Selfish proofness in CU . As power
disparity increases, mean offers by both types of
proposers decline but the rate of decline is rela-
tively lower for other-regarding proposers.
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Overall, the results do not support the presumption that efficiency is more tolerant towards

power disparities than fairness. Values of x ≤ 18 seem to be efficient as per DE, and we find no

evidence to suggest any such power disparity is unfair.

4.3. Robustness

Given the nature of our inquiry, it is worth distinguishing between robustness checks with respect

to the primitives versus the operationalizations. Our primitives are the normative commitments

embodied in the two definitions: the distinction between agreement and disagreement surplus in

case of efficiency, and the emphasis on accounting for perspectives of both weaker and stronger

parties in case of fairness. As these form the basis of our work, we do not consider robustness

checks that involve alternative normative commitments.

Our operational definition of efficiency is already quite conservative and labels some power

disparities efficient that may plausibly be inefficient (e.g., x = 18, see Remark 2). Given our goal

is to test whether any efficient power disparity is unfair, it would be uninformative to consider

alternative definitions of efficiency that are less tolerant of power disparities than DE. In contrast,

the operational definition of fairness is not intended to be conservative and may unduly label some

fair power disparities unfair (Section 2.2.2). It relies upon the standard of reasonable expectations

of weaker parties and the standard of reasonable conduct by stronger parties.

Who is reasonable enough to serve as a standard-setter is debatable. In conceptualizing reason-

ableness, legal scholarship typically covers a whole spectrum ranging from tolerant standards based

on common practice to demanding standards that seek to capture some notion of common morality

(Miller and Perry, 2012 and 2013). The basic idea being that the standard should neither be vacu-

ous because it is unachievable, nor hostage to the percentage of people who care solely about their

own material gains and losses. The following subsection considers some alternative standards that

are likely to make it easier to label power disparities unfair, and thereby help assess the robustness

of the results reported above. All the alternative standards seek to exclude self-regarding agents

from serving as standard-setters. They differ in terms of the identification strategy used to classify

agents as either self-regarding or other-regarding.

4.3.1. Alternative ways to assess unfair power disparities

A power disparity is unfair if it is neither dispute-proof nor selfish-proof. Our baseline test of

dispute-proofness, DP, treats all the responders as standard-setters. We consider an alternative

test, denoted DP1, that excludes self-regarding responders from serving as standard-setters.19 The-

19It is unclear whether a responder who is willing to accept anything should be considered a standard-setter while
constructing the standard of reasonable expectations of the weaker parties. The case for excluding self-regarding
responders seems to have been made in Earl of Chesterfield v Janssen (28 Eng Rep 82, 100, 1751) which has shaped
the discourse on the modern doctrine of unconscionability in contract law. The court noted that an unconscionable
bargain is one “such as no man in his senses and not under a delusion would make on the one hand, and as no honest
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oretically, the MAO of a self-regarding responder who cares solely about her own material payoffs

cannot exceed one at any value of x. We utilize MAOs at x = 0 and classify the responders with

MAO ≤ 1 as self-regarding. The MAOs of the remaining responders are used to construct the

standard of reasonable expectations under DP1.

Our baseline test of selfish-proofness, SP, treats other-regarding proposers as the standard-setters

and relies on a specific identification strategy: proposers who offer any strictly positive amount at

x = 30 are classified other-regarding. We consider two alternative ways to classify proposers. Under

the first alternative, a proposer must offer at least two at x = 30 to be classified other-regarding.

The resulting alternative test of selfish-proofness, denoted SP1, may be viewed purely as a stress

test or as an attempt to account for the possibility that some proposers may be particularly averse

to giving nothing. The second alternative, denoted SP2, utilizes the dictator game in treatment U
and the trust game in treatment CU . Proposers who offer a strictly positive amount as a dictator

(trustee) in the dictator game (trust game) are labeled other-regarding.20

The identification strategy determines where the tests are meaningful (Table 3). For either

treatment, the two tests of dispute-proofness and the three tests of selfish-proofness can be com-

bined in a total of six ways to test whether a power disparity is unfair. The (DP, SP) combination

corresponds to the baseline test and the remaining five combinations provide alternative tests. Re-

call that our central finding was that every x ≤ 18 is efficient and fair in both treatments, where

fairness was assessed according to the baseline (DP, SP) combination. Robustness of this result

hinges on whether or not any efficient x ≤ 18 turns out to be unfair under the five alternative tests.

Result 5. The alternative tests contradict the fairness classification provided by the baseline test

in treatment U in two cases: x = 18 is fair under the baseline test, but unfair under two out of the

five alternative tests. However, these two contradictions arise under the Fligner-Policello test but

not under the Kolmogorov-Smirnov test. No contradiction arises in treatment CU .

The results for x = 18 are reported in Table 4 and the rest are provided in Table 13 in Appendix

2. There exists some evidence that x = 18 is unfair. However, since x = 18 may potentially be ob-

jectively inefficient as well (Remark 2 in Section 4.2), it may be reasonable to interpret Results 1 to

5 as providing no robust evidence to conclude that any power disparity in X = {0, 12, 18, 23, 27, 30}
which is efficient as per DE is unfair as per DF. Of course, given the discreteness of X, we cannot

rule out that some power disparities outside X might be efficient but unfair. At the minimum,

we are led to question the obviousness and the generality of the presumption that at least some

efficient power disparities are unfair.

man would accept on the other.”

20The amount given by proposers when acting as dictators in the dictator game in treatment U is statistically
greater than their offers when acting as proposers offers in U(30) (Wilcoxon Signed-Rank p < 0.01). Similarly, the
amount returned by proposers when acting as trustees in the trust game in treatment CU is statistically greater than
their offers when acting as proposers in CU(30) (Wilcoxon Signed-Rank p < 0.01).
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Table 3: Summary of tests for (un)fair power disparities

What is judged? Standard of judgement?

Dispute-proofness Offers at x by MAOs at x by

DP at each x All proposers All responders
DP1 at each x All proposers Responders with MAO ≥ 2 at x = 0

Selfish-proofness Offers at x by Offers at x by

SP at x < 30 Proposers who offer 0 at x = 30 Proposers who offer ≥ 1 at x = 30
SP1 at x < 30 Proposers who offer ≤ 1 at x = 30 Proposers who offer ≥ 2 at x = 30
SP2 at each x Proposers who offer 0 in D/T game Proposers who offer ≥ 1 in D/T game

Notes. For either treatment, the two tests of dispute-proofness – DP and DP1 – and the three tests of selfish-

proofness – SP, SP1, and SP2 – can be combined in a total of six ways to test whether a power disparity is unfair.

The (DP, SP) combination is the baseline test used in the main analysis in Sections 4.1 and 4.2.

Table 4: Robustness check: Is x = 18 fair or unfair?

Combination Statistical Treatment U Treatment CU
test p-values Classification p-values Classification

(DP, SP) F-P (0.68, 0.05) Fair (0.29, 0.44) Fair
K-S (0.93, 0.35) Fair (0.48, 0.83) Fair

(DP, SP1) F-P (0.68, 0.14) Fair (0.29, 0.02) Fair
K-S (0.93, 0.11) Fair (0.48, 0.08) Fair

(DP, SP2) F-P (0.68, 0.01) Fair (0.29, 0.87) Fair
K-S (0.93, 0.05) Fair (0.48, 0.99) Fair

(DP1, SP) F-P (0.09, 0.05) Unfair (0.59, 0.44) Fair
K-S (0.60, 0.35) Fair (0.94, 0.83) Fair

(DP1, SP1) F-P (0.09, 0.14) Fair (0.59, 0.02) Fair
K-S (0.60, 0.11) Fair (0.94, 0.08) Fair

(DP1, SP2) F-P (0.09, 0.01) Unfair (0.59, 0.87) Fair
K-S (0.60, 0.05) Fair (0.94, 0.99) Fair

Notes. Entries under the p-values columns are for two-tailed tests of dispute-proofness and selfish-proofness under

the combination in the corresponding row. x = 18 is classified unfair when both dispute-proofness and selfish-

proofness can be rejected at the 10% significance level. The two statistical tests are Fligner-Policello (F-P) and

Kolmogorov-Smirnov (K-S). The definitions of the baseline and the five alternative combinations are provided in

Table 3.
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4.3.2. Internal consistency checks

We conclude the analysis by investigating two further issues which relate to the interpretation of our

findings. We have used observed behavior to infer the preference type of subjects in two instances.

First, we categorize proposers as either self-regarding or other-regarding based on their offers at

x = 30 so that we can test for selfish-proofness of power disparities. Second, in rationalizing the

observed patterns in responder MAOs we posited that the majority of responders have expressive

preferences. A common concern in identifying preference types via differences in observed actions is

that such differences may instead be driven by systematic differences in beliefs. Differences in beliefs

may arise due to a host of factors including a misunderstanding of the experimental instructions

and the strategic environment (Cason and Plott, 2014).

In treatment U we elicit at each x ∈ X the belief of a proposer about the likelihood that

his offer would be accepted by the responders (see Section 3). Figure 8 and associated results

from Table 1 show that other-regarding proposers offer a significantly higher amount than self-

regarding proposers at every x ≥ 23. If both other-regarding and self-regarding proposers report,

on average, similar beliefs about the likelihoods of acceptance of their offers, then we would have

strong evidence that our identification has failed to capture differences in preferences and is instead

capturing systematic differences in beliefs across the two groups. If the relatively higher offers

of the other-regarding proposers are instead driven by differences in preferences, then we would

expect to observe that they belief in a relatively higher likelihood of acceptance at x ≥ 23. We find

strong support for this: when offers by proposers that we classify other-regarding are higher than

proposers that we classify self-regarding, then their beliefs about the likelihood that their offers will

be accepted are also relatively higher (see Figure 12 and Table 5). This evidence is consistent with

differences in behavior of self-regarding and other-regarding proposers being driven by differences

in their preferences. It reassures us that the standard of reasonable conduct utilized in testing

selfish-proofness of power disparities is capturing what we intend it to capture.

In treatment U we elicit at each x ∈ X the belief of a responder about the likelihood that

her MAO would be satisfied by the proposers. Expressive responders report a higher MAO than

non-expressive responders at all values of x.21 If both expressive and non-expressive responders

report similar likelihoods of satisfaction of their MAOs, then we would have strong evidence that

our identification fails to capture differences in preferences. If the higher MAOs of expressive re-

sponders are indeed driven by differences in preferences, then we would expect to observe that

they attach a relatively lower likelihood to the satisfaction of their MAOs. We find expressive

responders have systematically lower beliefs than non-expressive responders about proposers offers

satisfying their MAOs at every power disparity (see Figure 13 and Table 5). This is consistent with

the differences in MAOs of expressive and non-expressive responders being driven by differences in

their preferences, and not by any misunderstanding on part of some subjects.

21The p-values for Fligner-Policello tests are no more than 0.05 at any x < 30; x = 30 is different by construction.
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Figure 12: Beliefs of proposers in treatment
U . Mean belief of other-regarding proposers that
their offers will be accepted by the responders is
relatively greater than the corresponding mean
belief of self-regarding proposers.
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Figure 13: Beliefs of responders in treatment U .
Mean belief of expressive responders that their
MAOs will be satisfied by proposers is relative
lower than the corresponding mean belief of non-
expressive responders at every power disparity.

Table 5: Tests of differences in beliefs in treatment U

Belief comparison Power disparity x
0 12 18 23 27 30

Other vs Self regarding proposers
Fligner-Policello test 0.18 0.27 0.03 0.01 0.01 0.01
Kolmogorov-Smirnov test 0.77 0.33 0.23 0.05 0.02 0.01

Expressive vs non-expressive responders
Fligner-Policello test 0.01 0.01 0.01 0.01 0.01 0.01
Kolmogorov-Smirnov test 0.01 0.01 0.01 0.02 0.01 0.01

Notes. Each proposer reports his belief at each x about the number of responders in the session who would accept

his offer at x. A proposer with a strictly positive (zero) offer at x = 30 is categorized other-regarding (self-regarding).

The test for proposers compares the beliefs reported by the 27 other-regarding and the 33 self-regarding proposers

thus identified. Each responder reports his belief at each x about the number of proposers in the session whose

offers at x satisfy her MAO at x. A responder with MAO ≥ 2 (MAO < 2) at x = 30 is categorized expressive

(non-expressive). The test for responders compares the beliefs reported by the 35 expressive and 25 non-expressive

responders thus identified. The reported two-tailed p-values correspond to a test of the null hypothesis of no difference

in beliefs across the two types. Entries appear in bold if the difference is significant at the 10% level. p-values strictly

less than 0.01 are rounded-off to 0.01.
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5. Discussion

We find no robust evidence to support the presumption that consent-based economic efficiency is

more tolerant towards power disparities than two-sided fairness. In particular, sufficiently high

levels of bargaining power disparity are not only unfair but also inefficient. In the following we first

draw upon some existing findings from bargaining and contracting games to conjecture that two

aspects related to the notion of power disparity – its source and the stage of relationship at which

it is exercised – may be crucial in evaluating power disparities. Subsequently, we relate our work

to the broader debate about fairness versus efficiency in legal scholarship.

5.1. Source and stage

Our finding that sufficiently high power disparities are both inefficient and unfair should not be

interpreted as providing a general and acontextual justification for intervention in environments

characterized by large power disparities. Consider Fischbacher et al. (2009) and Guth et al. (1997)

that study the standard ultimatum game, U(0), with competition among responders. They vary the

short-side power of proposers across treatments by matching each proposer with n ≥ 1 responders

who compete to transact with the single proposer. A proposer transacts with the responder who

demands the lowest share of the surplus. Since surplus cannot be generated without agreement

in this setting, our definition of efficiency has no real bite and one may use total surplus (or,

equivalently, agreement rate) as an operational measure of efficiency.

As in our study, average offer by proposers and the average MAO of responders decline with an

increase in bargaining power disparity, as captured via n. However, unlike our study, the average

MAO of responders remains below the average offer by the proposers, and both converge towards

predictions of outcome-based models of other-regarding preferences as n increases. The agreement

rate increases with an increase in n. These patterns suggest that if total surplus is used as the

measure of efficiency, then efficiency increases with an increase in n. In addition, two-sided fairness

would not consider even high values of n unfair because they are dispute-proof.22 These contrasts

with our findings suggest as if weaker parties perceive the ex-ante exercise of short-side power by

the stronger party to be more legitimate than the power to extract profit once they are locked in

a bilateral relationship.

A subtle demonstration of the perceived legitimacy of ex-ante exercise of short-side power is

provided by Fehr et al. (2011). Their experiment tests whether contracts formed in a competitive

setting can serve as reference points that agents perceive to be legitimate and fair, which is a

central assumption in Hart and Moore’s (2008) theory of “contracts as reference points.” In their

‘competition’ treatment, two sellers participate in an English auction to earn the right to transact

with a buyer. Subsequently, the matched seller chooses whether to provide ‘normal’ service to

22Given that the proposer obtains an increasing fraction of the pie with an increase in n, sufficiently high values of
n may however be unfair on grounds of distributive fairness
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the buyer at a low material cost to herself or ‘low’ service at a high material cost. In their

‘random’ treatment, an exogenous random device draws the auction outcome for the sellers from

the distribution of auction outcomes observed in the competition treatment. The seller with the

lower price transacts with the buyer in both treatments.23

Matched sellers rarely provide low service in the competition treatment and are significantly

more likely to provide low service in the random treatment. Crucially, the treatment difference

in provision of low service holds even after controlling for the transaction price. Fehr et al (2011)

interpret this treatment difference as revealing the legitimizing force of ex-ante competition.

A natural question is why ex-ante competition has this legitimizing force. Perhaps the fact that

sellers can ex-ante compete ensures they do not feel marginalized from the process that determines

the terms of the contract even though the competition between them puts them at a power dis-

advantage vis-a-vis the buyer. This also helps rationalize the contrast between our findings and

those of Fischbacher et al (2009) and Guth et al (1997). Power disparity that can be exploited to

extract profits without genuine consent from a locked-in party thus seems to generate a substan-

tially different behavioral response compared to the exploitation of short-side power. Perceptions

of the legitimacy of power disparity thus seem sensitive to the source of power disparity (here, x

vs n) and the stage of the relationship at which it can be exercised (pre vs post lock-in).

Attending to the source and stage of power disparity may allow us to better answer when does

power disparity warrant intervention and on what grounds. Section 208(d) of the Restatement (Sec-

ond) of Contracts (1981) states that “a bargain is not unconscionable merely because the parties

to it are unequal in bargaining position”. The default position of no intervention despite bargain-

ing power disparity can be viewed as the efficiency guided view that voluntary transactions make

all involved parties better-off. From this default position, several exceptions arise. Consistent

with this efficiency-guided view, regulatory bodies may use evidence of market failure or anti-

competitive conduct to justify intervention. In contrast, present day contract law contains many

“broad standards based on reliance, reasonableness, and good faith . . . that can be understood in

fairness terms” to deal with issues arising in ongoing contractual relationships (Scott, 2004). Our

results provide some empirical support to justify these standards on grounds of two-sided fairness.

Perhaps more importantly, they suggest that these standards may also be justified on grounds of

consent-based efficiency even in the absence of market failures. The next subsection discusses how

our results sit within the broader debate between efficiency and fairness in the law and economics

literature.

5.2. Efficiency, fairness, and law

The rise of the law and economics movement following the seminal contributions of Coase (1960),

Calabresi (1961), and Posner (1973) suggested that the concept of economic efficiency may provide

23The actual design of Fehr et al (2011) is more elaborate but this caricature suffices to convey our point.
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a positive explanation for the evolution of (common) law and serve as a useful normative guide in

shaping the law. Posner (1973, 1979, 1980) proposed ‘social wealth maximization’ as an operational

definition of economic efficiency, which is achieved when resources lie in hands of those who value

them most.24 A common critique of this operational definition was that it equates ‘value’ with the

willingness and the ability to pay. Dworkin (1980) criticized it for recommending a planner to avoid

transaction costs and increase a society’s wealth by forcibly allocating resources to users who value

them most. Dworkin’s critique may be viewed as highlighting that social wealth maximization is

inherently contrary to the normative idea of consent that underpins any sensible notion of economic

efficiency. Accounting for these critiques some scholars summarized that “[T]he normative theory

of efficiency is relatively uncontroversial (Who favors wasting money?) as a broad guide to policy.

But, controversy is abundant when efficiency is seen as dominating other norms of fairness and

justice” (Cooter and Rubinfeld, 1989, pp. 1068).

The next and as yet the most comprehensive attempt at formalizing the tension between eco-

nomic efficiency and fairness has been undertaken by Kaplow and Shavell (2001a, 2001b). They

define an efficient choice as one that maximizes some social welfare function that depends solely

on individual’s well-being, where an individual’s well-being depends on everything that the indi-

vidual herself deems valuable (and may thus include her personal taste for fairness). Any function

that departs from the abovementioned class is labeled a fairness-based welfare function. Under

these definitions it can be proven that a policy choice dictated by notions of fairness can be Pareto

dominated. Kaplow and Shavell therefore recommend that policy choices should not be driven by

fairness considerations. They emphasize that while this conclusion follows almost tautologically

from their definitions it is nonetheless useful because “the depth of the tension between fairness

and welfare is not widely appreciated”. Even this work has at best received “mixed-success in

persuading non-economically-oriented legal scholars” that welfare maximization ought to be the

singular goal of legal policymaking (Hermalin et al., 2006). In addition to the practical concerns –

unobservability of utility functions, the need to conduct interpersonal comparisons of utility, and

the lack of a compelling justification for choosing a particular welfare function – it is driven by the

longstanding divide between consequentialist and deontological ethics (see Coleman, 2003).25

The evolution of contract law attests to the depth of the tension between efficiency and fairness

(Horwitz, 1974; Edwards, 2009). In resolving contractual disputes and filling contractual gaps

24It must be remarked that a unique compelling operationalization of economic efficiency is challenging. Consider,
for instance, the debate about whether or not common law rules evolve towards efficiency. There exists a voluminous
theoretical literature on this question (see Gennaioli and Shleifer, 2007). Empirical assessments of this question,
however, have to rely on such operational measures of efficiency that are at best proxies for voluntariness of the
underlying interactions or the welfare of agents. For example, Niblett et al. (2010) focus on a particular legal rule
and consider three operationalizations that equate efficiency with variability in the application of the legal rule across
different jurisdictions over time in slightly different ways.

25This divide is more than a philosophical curiosity and impacts how courts resolve legal disputes. Mainali et al.
(2018) utilize computational linguistics and machine learning to classify US Circuit Court Opinions as revealing a
consequentialist or deontological bent, quantify the evolution of this bent over a century across states in USA, and
find that it is strongly correlated with the law school attended by judges.

36



nineteenth century contract law typically utilized bright line rules and favored a textual interpreta-

tion of written contracts. The increased complexity of contractual relationships over time and the

inevitable incompleteness of contracts led to a shift in how courts go about resolving contractual

disputes. By mid-twentieth century, the approach based on rigid rules and textual interpretation

started giving way to one based on broad standards and contextual interpretation (Kennedy, 1976;

Speidel, 1982; Fried, 2015). Today, a reference to ‘fairness’ and related notions can be found in

enough provisions of contract law, often in relation to the potential abuse of bargaining power, that

legal scholars largely agree that “[T]he principle of fairness is entrenched in legal doctrine, including

contract doctrine. Equitable estoppel, quantum meruit, unjust enrichment, the doctrine of avoid-

able consequences, unconscionability, good faith, reasonableness, and reformation are just a few

of the contract doctrines that can be understood in fairness terms” (Scott, 2004 pp. 382). Taken

together, they serve as background guidelines under which agents may freely contract, and help

courts resolve disputes relating to procedural or substantive issues in the formation or execution of

contracts.

Our definition of an economically efficient power disparity is rooted in mutual consent and does

not rely on our perceptions of distributive fairness. It circumvents the concerns arising from unob-

servability of individual utility functions and interpersonal comparisons of utility. Our definition

of an unfair power disparity operationalizes notions of reasonable expectations and reasonable con-

duct that motivate many of the abovementioned doctrines. Our work, of course, does not provide

any guidance for how to resolve specific contractual disputes. As highlighted in Section 5.1, it

nonetheless suggests that the existence of these provisions need not be grounded only in fairness

and may be rationalized by consent-based efficiency as well.

6. Conclusion

The paper investigates the potential tension between efficiency and fairness in demarcating per-

missible and impermissible bargaining power disparities. Specifically, we test the presumption that

economic efficiency is more tolerant towards power disparities than fairness. We utilize simple vari-

ants of the well researched ultimatum game that allow us to distinguish between surplus realized

with or without mutual consent between bargaining parties. We propose a definition to categorize

power disparities as economically efficient or inefficient by assuming mutual consent is the norma-

tive principle behind the idea of economic efficiency. The difficulty of uniquely defining an unfair

power disparity needs little elaboration. Hence, we simply draw upon legal scholarship and judicial

practice to propose a two-sided definition of an unfair power disparity that tries to accommodate

the perspectives of both weaker and stronger bargaining parties.

Our work is rooted in the revealed preference approach and the definitions do not label any

level of power disparity unfair or inefficient, a priori. Objective inefficiency seems normatively

compelling but provides little help in actually demarcating permissible and impermissible power

disparities in our data. This seems to support the view that “the acceptability of a moral principle
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is inverse to its capacity to resolve an actual issue” (Posner, 1998). The efficiency classification

of power disparities in our data is driven by subjective inefficiency which embodies a heightened

and perhaps less orthodox concern for mutual consent in the realization of surplus. Further, the

demarcation provided by subjective inefficiency is similar to that provided by two-sided fairness.

We conclude by noting that the law is routinely called upon to judge whether one party sought

a profit without the consent of another despite the difficulty of unambiguously defining and ascer-

taining consent. However, in doing so, mutual consent is often viewed as a marker of fairness, and

not necessarily efficiency. For instance, Section 208(d) of the Restatement (Second) of Contracts

(1981) states that “. . . gross inequality of bargaining power, together with terms unreasonably fa-

vorable to the stronger party . . . may show that the weaker party had no meaningful choice, no real

alternative, or did not in fact assent or appear to assent to the unfair terms.” To an economist, in

contrast, mutual consent would likely be the prime marker of voluntariness and economic efficiency.

Viewed in this light, the observed correspondence between consent-based efficiency and two-sided

fairness in the evaluation of power disparities may not be surprising. What is surprising is that

there now exists a voluminous theoretical and empirical literature on ‘fairness’ within economics

but not on ‘mutual consent’.
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APPENDICES (NOT FOR PUBLICATION)

• Appendix 1 provides the proof for Example in Section 2.3.1.

• Appendix 2 contains the the tables with empirical results referred to in the paper.

• Appendix 3 contains the experimental instructions and screenshots.
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Appendix 1

Proof of Example 1. The aggregate agreement rate at x ∈ [0, π] is given by α(x) = αo − β xπ ,

where β ∈ [0, αo] for any αo ∈ [0, 1]. The proof relies on two basic observations. First, since

agreement rate continuously declines with an increase in x, agreement surplus will monotonically

and continuously decrease and disagreement surplus will monotonically and continuously increase

with an increase in x. As Sa(x) < Sd(x) is a necessary condition for x to be subjectively inef-

ficient, if Sa(π) > Sd(π) then no x can be subjectively inefficient. Second, total surplus at x is

St(x) = (αo − β xπ )π + (1− αo + β xπ )x, such that S′t(x) = (1− αo − β) + 2βx
π and S′′t (x) = 2β

π .

Thus, total surplus will monotonically and continuously increase in x if S′t(0) ≥ 0. Given that

agreement surplus monotonically decreases and disagreement surplus monotonically increases, no

x can be objectively inefficient if S′t(0) ≥ 0. These two observations help demarcate the following

cases.

(I) Sa(π) ≥ Sd(π) and S′t(0) ≥ 0: No x will be inefficient since necessary conditions for an x to be

subjectively or objectively inefficient do not hold.

(II) Sa(π) < Sd(π) and S′t(0) ≥ 0: Some values of x can be subjectively inefficient but no x can

be objectively inefficient as an increase in total surplus is always accompanied with a decrease

in agreement surplus. Due to continuity and monotonicity, there will necessarily exist a unique

xad < π such that disagreement surplus is greater (lower) than agreement surplus at every x larger

(smaller) than xad. Disagreement surplus will thus be a bad at every x > xad. Further, relative to

any y ∈ [0, xad], every x ∈ (xad, π] will have a greater total surplus which will be driven entirely by

its relatively grater disagreement surplus. Hence, every x ∈ (xad, π] will be subjectively inefficient

relative to any y ∈ [0, xad].

(III) Sa(π) ≥ Sd(π) and S′t(0) < 0: Some values of x can be objectively inefficient but no x can

be subjectively inefficient as disagreement surplus in not a bad at any x ∈ [0, π]. Total surplus is

a quadratic function of x which first decreases around x = 0 and then increases to π at x = π.

Hence, for any αo < 1, there will necessarily exist a unique xt < π such that St(0) = St(xt). Total

surplus is relatively greater (lower) at every x ∈ (xt, π] (x ∈ (0, xt)) than the total surplus at x = 0.

Further, relative to x = 0, every x ∈ (0, xt] will have a strictly lower agreement surplus and a

strictly greater disagreement surplus. Hence, every x ∈ (0, xt] will be objectively inefficient relative

to x = 0.

Finally, if Sa(π) < Sd(π) and S′t(0) < 0, then both objective and subjective inefficiency may

come into play. However, depending upon whether xt is lower or higher than xad we can distinguish

the following two cases.
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(IV) Sa(π) < Sd(π), S′t(0) < 0, and xt < xad: Note that

• relative to x = 0, every x ∈ (0, xt] will have no more total surplus, strictly lower agreement

surplus, and strictly higher disagreement surplus. Hence, every x ∈ (0, xt] will be objectively

inefficient relative to x = 0.

• relative to x = 0, every x ∈ (xad, π] will have a strictly greater total surplus but this will be

driven entirely by its greater disagreement surplus. Since disagreement surplus is a bad at

every x ∈ (xad, π], each such x will be subjectively inefficient relative to x = 0.

(V) Sa(π) < Sd(π), S′t(0) < 0, and xt ≥ xad: In light of case IV, every x ∈ (0, xt] is objectively

inefficient relative to x = 0 and every x ∈ (xad, π] is subjectively inefficient relative to x = 0. When

xt ≥ xad, then every x ∈ (0, π] will be objectively or subjectively inefficient relative to x = 0.
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Appendix 2

Table 6: Tests of order effects in proposer offers and responder MAOs

Power disparity x Pooled over x D/T game
0 12 18 23 27 30

Proposer offers
Treatment U 0.97 0.11 0.31 0.72 0.92 0.95 0.66 0.63
Treatment CU 0.28 0.16 0.48 0.21 0.56 0.46 0.90 0.65

Responder MAOs
Treatment U 0.01 0.25 0.51 0.54 0.91 0.98 0.37

Notes. The table reports two-tailed p-values for the null hypothesis of equality in offers/MAOs when the ultimatum

block is implemented before versus after the dictator/trust block under the Fligner-Policello test. Entries appear in

bold if the difference is significant at the 10% significance level. We do not test for order effects in responder MAOs

in treatment CU because the sample sizes for each order are small due to the endogenous choice of entry.
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Table 7: Tests of differences in surplus at pairs of power disparities in treatment U

Power disparity x
0 12 18 23 27 30

Total Surplus
0
12 0.01+

18 0.01+ 0.17+

23 0.01+ 0.04+ 0.01+

27 0.01+ 0.01+ 0.01+ 0.01+

30 0.01+ 0.01+ 0.01+ 0.01+ 0.01+

Agreement Surplus
0
12 0.78−

18 0.01− 0.01−

23 0.01− 0.01− 0.01−

27 0.01− 0.01− 0.01− 0.21−

30 0.01− 0.01− 0.01− 0.23− 0.26−

Disagreement Surplus
0
12 0.01+

18 0.01+ 0.01+

23 0.01+ 0.01+ 0.01+

27 0.01+ 0.01+ 0.01+ 0.01+

30 0.01+ 0.01+ 0.01+ 0.01+ 0.01+

Notes. The table reports two-tailed p-values for the null hypothesis of equality between the two relevant variables

under the Signed-Rank test. We test for differences in the distribution of surplus across a pair of power disparities.

Let Sp
j (x′)− Sp

j (x) be the paired difference in surplus of type j ∈ {a, d, t} for proposer p at power disparities x‘ and

x, with x′ > x. Rank the absolute values of the paired differences from the lowest to the highest. The superscript

“+” (“-”) indicates that the sum of the ranks of the positive-valued paired differences is greater (smaller) than

the corresponding sum for the negative-valued paired differences. 60 proposers. p-values strictly less than 0.01 are

rounded off to 0.01.
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Table 8: Tests of dispute-proofness of power disparities in treatment U

Y = offer/MAO Regression test F-P test K-S test
Model 1 Model 2

g(0)−MAO(0) 2.84∗ 2.87∗∗ 2.87∗

(0.06) (0.05) (0.08)

g(12)−MAO(12) 1.17 1.20 1.20
(0.28) (0.25) (0.66)

g(18)−MAO(18) −0.21 −0.18 −0.18
(0.83) (0.68) (0.92)

g(23)−MAO(23) −2.93∗∗∗ −2.90∗∗∗ −2.90∗∗

(0.01) (0.01) (0.03)

g(27)−MAO(27) −3.48∗∗∗ −3.45∗∗∗ −3.45∗∗

(0.01) (0.01) (0.02)

g(30)−MAO(30) −4.90∗∗∗ −4.87∗∗∗ −4.87∗∗∗

(0.01) (0.01) (0.01)

x −0.21∗∗∗

(0.01)

Ip 3.57∗∗

(0.02)

x · Ip −0.26∗∗∗

(0.01)

x dummies Yes

Notes. p-values in parentheses. *: p-value ≤ 0.1 **: p-value ≤ 0.05 ***: p-value ≤ 0.01; p-values strictly less than

0.01 are rounded off to 0.01. Columns 1 and 2 report the results of random effects regressions where the dependent

variable is the offer (MAO) if the observation corresponds to a proposer (responder). Column 1 provides estimates

of the coefficients of Ix · Ip at each x ∈ {0, 12, 18, 23, 27, 30}, which we denote g(x) −MAO(x) since they can be

interpreted as the difference between the average proposer offer and the average responder MAO at x. See Section

3.3 for the full specification. Standard errors in Columns 1 and 2 are clustered around individuals, with individual

characteristics (gender, undergrad/postgrad, faculty, previous experience with experiments, Australia born) included

as regressors. Column 3 (4) reports the results of the non-parametric Fligner-Policello (Kolmogorov-Smirnov) test of

differences in proposer offers and responder MAOs at each value of x. The coefficients in Columns 3 and 4 are the

raw differences in means. 60 proposers and 60 responders used for all estimates.
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Table 9: Tests of selfish-proofness of power disparities in treatment U

Y = offer/MAO Regression F-P test K-S test
Model 1 Model 2

gs(0)− go(0) −1.75 −1.16 −1.16
(0.37) (0.41) (0.58)

gs(12)− go(12) −1.38 −0.79 −0.79
(0.36) (0.73) (0.98)

gs(18)− go(18) −4.17∗∗∗ −3.58∗∗ −3.58
(0.01) (0.05) (0.35)

gs(23)− go(23) −5.68∗∗∗ −5.09∗∗∗ −5.09∗∗

(0.01) (0.01) (0.03)

gs(27)− go(27) −6.93∗∗∗ −6.34∗∗∗ −6.34∗∗∗

(0.01) (0.01) (0.01)

gs(30)− go(30) −7.00 −7.00
(†) (†)

x −0.36∗∗∗

(0.01)

Ip −0.72
(0.72)

x · Ip −0.20∗∗

(0.05)

x dummies Yes

Notes. p-values in parentheses. *: p-value ≤ 0.1 **: p-value ≤ 0.05 ***: p-value ≤ 0.01; p-values strictly less

than 0.01 are rounded off to 0.01. †: different by construction. Columns 1 and 2 report results of random effects

regressions where the dependent variable is the proposer’s offer. Column 1 provides estimates of the coefficients

of Ix · ISRP at each x ∈ {0, 12, 18, 23, 27, 30}, which we denote gs(x) − go(x) since they can be interpreted as the

difference in the average offer between self-regarding and other-regarding proposers at x. See Section 3.3 for the full

specification. Standard errors in Columns 1 and 2 are clustered around individuals, with individual characteristics

(gender, undergrad/postgrad, faculty, previous experience with experiments, Australia born) included as regressors.

Column 3 (4) reports the results of the non-parametric Fligner-Policello (Kolmogorov-Smirnov) test of differences in

offers between self-regarding and other-regarding proposers at each x. The coefficients in Columns 3 and 4 are the

raw differences in means. 27 other-regarding and 33 self-regarding proposers used for all estimates.
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Table 10: Tests of differences in surplus at pairs of power disparities in treatment CU

Power disparity x
0 12 18 23 27 30

Total Surplus
0
12 0.01+

18 0.01+ 0.51+

23 0.01+ 0.93+ 0.68−

27 0.01+ 0.01+ 0.01+ 0.01+

30 0.01+ 0.01+ 0.01+ 0.01+ 0.01+

Agreement Surplus
0
12 0.28+

18 0.06− 0.01−

23 0.01− 0.01− 0.01−

27 0.01− 0.01− 0.01− 0.01−

30 0.01− 0.01− 0.01− 0.01− 0.03−

Disagreement Surplus
0
12 0.01+

18 0.01+ 0.01+

23 0.01+ 0.01+ 0.01+

27 0.01+ 0.01+ 0.01+ 0.01+

30 0.01+ 0.01+ 0.01+ 0.01+ 0.01+

Notes. The table reports two-tailed p-values for the null hypothesis of equality between the two relevant variables

under the Signed-Rank test. We test for differences in the distribution of surplus across a pair of power disparities.

Let Sp
j (x′)− Sp

j (x) be the paired difference in surplus of type j ∈ {a, d, t} for proposer p at power disparities x‘ and

x, with x′ > x. Rank the absolute values of the paired differences from the lowest to the highest. The superscript

“+” (“-”) indicates that the sum of the ranks of the positive-valued paired differences is greater (smaller) than

the corresponding sum for the negative-valued paired differences. 55 proposers. p-values strictly less than 0.01 are

rounded off to 0.01.
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Table 11: Tests of dispute-proofness of power disparities in treatment CU

Y = offer/MAO Regression FP KS
Model 1 Model 2

g(0)−MAO(0) 2.14 2.01∗ 2.01
(0.15) (0.07) (0.11)

g(12)−MAO(12) 2.44∗∗ 2.40∗∗ 2.40∗∗

(0.03) (0.04) (0.01)

g(18)−MAO(18) 1.29 1.14 1.14
(0.23) (0.29) (0.48)

g(23)−MAO(23) −3.78∗∗∗ −4.72∗∗∗ −4.72∗∗∗

(0.01) (0.01) (0.01)

g(27)−MAO(27) −5.95∗∗∗ −6.69∗∗∗ −6.69∗∗∗

(0.01) (0.01) (0.01)

g(30)−MAO(30) −7.58∗∗∗ −8.60∗∗∗ −8.60∗∗∗

(0.01) (0.01) (0.01)

x −0.05
(0.38)

Ip 4.17∗∗∗

(0.01)

x · Ip −0.31∗∗∗

(0.01)

x dummies Yes

Notes. p-values in parentheses. *: p-value ≤ 0.1 **: p-value ≤ 0.05 ***: p-value ≤ 0.01; p-values strictly less than

0.01 are rounded off to 0.01. Columns 1 and 2 report the results of random effects regressions where the dependent

variable is the offer (MAO) if the observation corresponds to a proposer (responder). Column 1 provides estimates

of the coefficients of Ix · Ip at each x ∈ {0, 12, 18, 23, 27, 30}, which we denote g(x) −MAO(x) since they can be

interpreted as the difference between the average proposer offer and the average responder MAO at x. See Section

3.3 for the full specification. Standard errors in Columns 1 and 2 are clustered around individuals, with individual

characteristics (gender, undergrad/postgrad, faculty, previous experience with experiments, Australia born) included

as regressors. Column 3 (4) reports the results of the non-parametric Fligner-Policello (Kolmogorov-Smirnov) test of

differences in proposer offers and responder MAOs at each value of x. The coefficients in Columns 3 and 4 are the

raw differences in means. 55 proposers at each x. The number of responders is 39, 39, 37, 21, 13, and 15 at the six

increasing values of x.
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Table 12: Tests of selfish-proofness of power disparities in treatment CU

Y = offer/MAO Regression FP KS
Model 1 Model 2

gs(0)− go(0) 0.27 −0.48 −0.48
(0.89) (0.80) (0.99)

gs(12)− go(12) 1.76 1.15 1.15
(0.14) (0.13) (0.39)

gs(18)− go(18) −0.62 −1.09 −1.09
(0.67) (0.44) (0.83)

gs(23)− go(23) −4.39∗∗∗ −4.61∗∗∗ −4.61∗∗∗

(0.01) (0.01) (0.01)

gs(27)− go(27) −5.29∗∗∗ −5.54∗∗∗ −5.54∗∗∗

(0.01) (0.01) (0.01)

gs(30)− go(30) −8.41 −8.41
(†) (†)

x −0.26∗∗∗

(0.01)

Ip 1.99
(0.26)

x · Ip −0.23∗∗

(0.03)

x dummies Yes

Notes. p-values in parentheses. *: p-value ≤ 0.1 **: p-value ≤ 0.05 ***: p-value ≤ 0.01; p-values strictly less

than 0.01 are rounded off to 0.01. †: different by construction. Columns 1 and 2 report results of random effects

regressions where the dependent variable is the proposer’s offer. Column 1 provides estimates of the coefficients

of Ix · ISRP at each x ∈ {0, 12, 18, 23, 27, 30}, which we denote gs(x) − go(x) since they can be interpreted as the

difference in the average offer between self-regarding and other-regarding proposers at x. See Section 3.3 for the full

specification. Standard errors in Columns 1 and 2 are clustered around individuals, with individual characteristics

(gender, undergrad/postgrad, faculty, previous experience with experiments, Australia born) included as regressors.

Column 3 (4) reports the results of the non-parametric Fligner-Policello (Kolmogorov-Smirnov) test of differences in

offers between self-regarding and other-regarding proposers at each x. The coefficients in Columns 3 and 4 are the

raw differences in means. 21 other-regarding and 34 self-regarding proposers used for all estimates.
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Table 13: Robustness check: Is x fair or unfair?

Combination Treatment U Treatment CU
p-values Classification p-values Classification

x = 0
(DP, SP) (0.05†, 0.41) Fair (0.07†, 0.80) Fair
(DP, SP1) (0.05†, 0.03†) Fair (0.05†, 0.67) Fair
(DP, SP2) (0.05†, 0.15) Fair (0.05†, 0.74) Fair
(DP1, SP) (0.53, 0.41) Fair (0.18, 0.80) Fair
(DP1, SP1) (0.53, 0.03†) Fair (0.18, 0.67) Fair
(DP1, SP2) (0.53, 0.15) Fair (0.18, 0.74) Fair

x = 12
(DP, SP) (0.25, 0.73) Fair (0.04†, 0.13) Fair
(DP, SP1) (0.25, 0.68) Fair (0.04†, 0.76) Fair
(DP, SP2) (0.25, 0.18) Fair (0.04†, 0.84) Fair
(DP1, SP) (0.92, 0.73) Fair (0.13, 0.13) Fair
(DP1, SP1) (0.92, 0.68) Fair (0.13, 0.76) Fair
(DP1, SP2) (0.92, 0.18) Fair (0.13, 0.84) Fair

x = 23
(DP, SP) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP, SP1) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP, SP2) (0.01, 0.01) Unfair (0.01, 0.11) Fair
(DP1, SP) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP1, SP1) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP1, SP2) (0.01, 0.01) Unfair (0.01, 0.11) Fair

x = 27
(DP, SP) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP, SP1) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP, SP2) (0.01, 0.01) Unfair (0.01, 0.04) Unfair
(DP1, SP) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP1, SP1) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP1, SP2) (0.01, 0.01) Unfair (0.01, 0.04) Unfair

x = 30
(DP, SP) (0.01, –) Unfair (0.01, –) Unfair
(DP, SP1) (0.01, –) Unfair (0.01, –) Unfair
(DP, SP2) (0.01, 0.01) Unfair (0.01, 0.01) Unfair
(DP1, SP) (0.01, –) Unfair (0.01, –) Unfair
(DP1, SP1) (0.01, –) Unfair (0.01, –) Unfair
(DP1, SP2) (0.01, 0.01) Unfair (0.01, 0.01) Unfair

Notes. The table reports two-tailed p-values under Fligner-Policello tests of dispute-proofness and selfish-proofness

for the combination listed in the corresponding row. A power disparity is unfair if both dispute-proofness and selfish-

proofness are rejected at the 10% significance level. See Table 3 in the text for the definitions of each combination.

† indicates difference is significant but its sign is opposite to what is required for a violation of dispute-proofness or

selfish-proofness. At each x, the fairness classification under the baseline (DP, SP) combination and deviations from

the baseline classification are highlighted in bold. Some entries for selfish-proofness at x = 30 are vacant because of

the underlying strategy used to identify self-regarding and other-regarding proposers.
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