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We investigate redistributive behavior over gains and losses. Using
two pre-registered experiments, we document a systematic asymme-
try in behavior: people are more selfish when redistributing over losses
than over equivalent gains. We use structural estimation methods and
out-of-sample predictions to understand the drivers of choices made
by experimental subjects, and identify that a mix of social preferences
coupled with loss aversion (inequality aversion, social efficiency, and
maximin) alongside moral rules (blame avoidance and praise seeking)
are key to understand the individual heterogeneity of redistributive
behavior. JEL Codes: C79, C91, D63, D91.
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ity, Structural Estimation.

I. Introduction

Other-regarding behavior is pervasive in human life, and throughout the
last half a century behavioral economics has documented extensively altru-
istic departures from selfish motives. The earliest theoretical rationale to
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predict social behavior was altruism as presented by Becker (1974) . De-
spite the importance of those initial efforts, and driven by the experimental
literature of the 70’s and 80’s, the models had important limitations when
it came to predict economic behavior, such as charitable giving. Several
discussions, such as the one in Sugden (1982), motivated further theoret-
ical developments and experimental research. One key paper was that of
Güth, Schmittberger, and Schwarze (1982), who documented how, in do-
nation decisions where receivers had the chance to reject the donation and
burn the money, people gave significant amounts to others. One explana-
tion for giving in such situations was the role of intentions and the threat
of punishing unkind actions, and reciprocity did not take long to land in
economic models pioneered by Sugden (1984) and Rabin (1993). However,
further evidence was gathered by Forsythe et al. (1994), who documented
that, even when receivers did not have the possibility to veto the amount
received, an important proportion of people donated money; which was not
predicted by reciprocity.

All the experimental evidence accumulated, asking for new theoretical
models that could serve as explanations for the social behavior documented
in experiments; and models of distributional preferences ensued. Fehr and
Schmidt (1999) proposed a model of inequality aversion, but it could not
rationalise, in its linear shape, donations below 50% of one’s own wealth; and
further models where developed: non-linear ones, like the one in Bolton and
Ockenfels (2000); models capturing concerns for the aggregate social wealth
and the Rawlsian maximin, as the one in Charness and Rabin (2002); and
models capturing moral motivations, such as the ones in Levitt and List
(2007), Roemer (2010), and Alger and Weibull (2013) among others1.

Amongst all the experimental games used to capture prosocial tenden-
cies, the Dictator Game reported in Forsythe et al. (1994) is arguably the
most used one. It has been used to document how social norms influence
giving, such as in Andreoni and Bernheim (2009); how entitlements deter-
mine the degree of selfishness, such as in Cappelen et al. (2007) and Oxoby
and Spraggon (2008); and how culturally variable prosociality is, such as in
Henrich et al. (2001)2. In a seminal paper, List (2007) presented evidence
showing that allowing to take money from the receiver in a dictator game
made behavior more selfish. This evidence was replicated in Bardsley (2008)
and Cappelen et al. (2013), providing distributional preferences with a new

1. See, for instance, the summaries in Camerer (2003), Konow (2003), Sobel (2005), Cooper and Kagel
(2016), and Bowles and Polania-Reyes (2012).

2. For another important work on social norms and dictator game giving, see Krupka and Weber
(2013). The dictator game has been used extensively to document several empirical regularities. We
refer the reader to the following sources. For a summary of dictator games in developing economies, see
Cardenas and Carpenter (2008). For how beliefs are important drivers of giving, see Dana, Cain, and
Dawes (2006). For gender differences in dictator games, see Eckel and Grossman (2001). For other cross-
cultural experiments involving dictator games, see Henrich et al. (2005). For the influence of anonimity
and social distance in dictator games, see Hoffman et al. (1994) and Hoffman, McCabe, and Smith
(1996), Cherry, Frykblom, and Shogren (2002), and Goeree et al. (2010). For further work on rules,
fairness, and dictator game giving, see Bolton, Katok, and Zwick (1998), Konow (2003), and Schurter
and Wilson (2009). Finally, for a meta-analysis surveying dictator games, see Engel (2011).
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limitation: if all that matters is distributional concerns, one would expect
those to be stable regardless of whether the domain of play is gains, losses,
or a mixture of both3. Boun My et al. (2018) provide a further tweak to
the experimental design of dictator games, where subjects make decisions
that have identical distributional consequences, but where some are dictator
games over gains and others are dictator games over losses. The authors
document, similarly to what was observed by List (2007), that subjects are
more selfish under the presence of losses, a behavior that has been replicated
in Fiedler and Hillenbrand (2020). Although classical distributional prefer-
ences cannot account for such behavior, if one couples them with reference
dependence, as in Breitmoser and Tan (2013); or if the moral cost of giving
is higher under losses, in the vein of the model proposed in Levitt and List
(2007), one can account for this asymmetry in behavior.

Understudied in the behavioral and experimental economics literature,
the role of normative judgments can also be a motivational force driving
behavior. Harsanyi (1955) coined the term ethical preferences, by which he
referred to social wefare considerations independent from the concept of util-
ity as traditionally understood within economics. Sen (1977) referred to a
counter-preferential path to moral doing as commitment, where one’s choice
was independent from how the welfare of others affected one’s utility. Roth
(2007) introduced moral repugnance as constraints, rather than as a new
term in someone’s preference profile. And more recently, Smith and Wilson
(2019) have proposed a framework based on Adam Smith’s work, where the
moral considerations of an impartial spectator, rather than utility, are the
main drivers of behavior in the social world. Gavassa-Pérez (2022) builds
on the latter to develop a new theoretical framework that blends impar-
tial considerations with heterogeneous moral perceptions, adding a pinch of
moral relativism to the equation to be able to accommodate how differing
moral views can drive different behaviors. Despite the important theoretical
efforts trying to separate preference from choice, the most canonical exper-
imental papers reported that social preferences explained social behavior,
but remained silent as of whether the counter-preferential approach could
as well explain the same data.

Thus, experiments explicitly considering impartial moral rules as the ul-
timate mechanism explaining distributional choices remain yet to be pub-
lished. In this study, we structurally estimate the parameters and moral
judgments of several candidate theories and use them to make out-of-sample
predictions in binary dictator games over gains and losses. We focus on two
potential mechanisms of the asymmetric distributional behavior over gains
and losses: reference-dependent social preferences and impartial moral rules.
We expose each subject to a set of tasks to structurally measure their rele-

3. Another related paper exploring the link between reference dependence and dictator game giving
is Benistant and Suchon (2021). More generally, for a recent summary of the research on dictator game
giving and losses, see Cochard and Flage (2024). Although there exists conflicting evidence on whether
dictator game giving is more selfish over losses, all the papers following the designs of List (2007) and
Boun My et al. (2018) have reported more selfishness over losses.
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vant parameters and impartial moral judgments, and use the data to make
individual-level point predictions in 22 binary dictator games, of which 11
involve redistributing gains and 11 involve redistributing losses.

We report experimental data from two studies following a similar design.
The first study comprises 305 laboratory subjects. The second study pro-
vides a replication in an online experiment recruiting 348 subjects that form
a representative sample of the UK population. We document a systematic
tendency at the within-subject level to engage in more selfish behavior over
losses than in equivalent distributional situations over gains; which is even
stronger in the representative sample. Additionally, we find (and replicate)
that both contextual features, such as the size of the egalitarian payoff and
whether distributional situations involve gains or losses, and motivational
forces, such as reference-dependent social preferences and impartial moral
rules, are important drivers of behavior.

Our results question the traditional interpretation that other-regarding
preferences alone are the mechanism driving distributional choices. We
demonstrate the importance of coupling reference-dependence with social
preferences in order to rationalise around 50% of the giving decisions in
dictator games. Moreover, even when controlling for other-regarding pref-
erences, we find that the inclusion of impartial moral rules introduced in
Gavassa-Pérez (2022) are important drivers of around 35 to 39% of giving
behavior. This is important, as the theoretical framework of moral rules we
use builds on the spirit of canonical work in our discipline challenging the
tight link between preference, or utility, and choice4.

The current experimental design cannot explicitly rule out that other pref-
erences can rationalise the behavior predicted by moral rules. However, it
documents that a different path of social doing, currently under-explored
in the economics literature, can as well account for the social behavior that
challenged the motivational structure underpinning the Homo economicus.
It, then, opens the door for future experimentation to disentangle between
both alternative accounts of social decision-making.

The rest of the paper is organised as follows. Section II. presents the
experimental design. Section III. discusses the empirical strategy of the
paper. Section IV. presents the results we find and section V. discusses the
implications of the results and concludes.

II. Experimental Design

We run two experiments, one of which was implemented in the lab (hence-
forth, Lab) and the other one in a representative sample of the UK popula-
tion (henceforth, Representative Sample). Both experiments consist of the

4. See Harsanyi (1955); Sen (1977); Roth (2007); and Smith and Wilson (2015, 2017, 2019) for
important discussions on the topic.
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same five sets of tasks. In this section we present all tasks and discuss the
different treatments that result from presenting them in different orders.
We highlight differences in the experimental implementation – there are no
differences apart from those stated in the text.

A. Main Games: Dictator Games

The games that are the main focus of our investigation are modified dictator
games. In the classic dictator game, presented in Forsythe et al. (1994),
two persons interact in a decision situation; a proposer (dictator from now
onwards) that can split a sum of money between them and a responder
(passive agent from now onwards), which has to accept whatever division of
payoffs the proposer chooses. In this paper we simplify the dictator games
as in Blanco, Engelmann, and Normann (2011), as we give dictators only
two potential divisions of money.

We use the 22 binary dictator games presented in boun et al. (2018),
where the dictator has to choose between an unequal distribution of money
and an egalitarian distribution of money. Out of the 22 binary dictator
games, eleven involve distributions of gains and the remaining eleven in-
volve distributions of losses. Relative to the unequal distribution, choosing
the egalitarian distribution implies the dictator loses ‘a’ units of payoff to
increase the passive agent’s payoff by ‘b’ units. Thus, the ratio b

a
, which we

refer to as efficiency from now onwards, captures the ratio of social gains
over social losses induced by implementing the egalitarian over the unequal
distribution of money. Table 1 presents the 22 modified dictator games un-
der investigation in 11 rows, where games in the same row are equivalent in
terms of efficiency but differ on whether the distribution of money involves
gains or losses5.

B. Structural Estimation Tasks

1. Loss Aversion

The Loss Aversion tasks involved using the BDM mechanism6 to elicit will-
ingness to accept (henceforth, wta) and pay (henceforth, wtp) estimates for
a mug in an incentive compatible manner. In the wta (resp.,wtp) task, we
told subjects they were endowed with a mug (resp., £10), and that they had
to provide a valuation of the mug. We stated we would randomly draw a
number between £0 and £10, and that if the randomly drawn number was
higher (resp. lower) than their valuation, a transaction would be made. In
the wta task, this implied subjects would sell the mug to the experimenter
for the randomly drawn price. In the wtp task, this implied subjects would

5. modified dictator games equivalent in terms in efficiency are also equivalent in terms of the magni-
tude of inequality

6. see Becker, Degroot, and Marschak (1964) for details of the experimental procedure.
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Table 1
Binary Dictator games over Gains and Losses

Gains Losses

Unequal Egalitarian Unequal Egalitarian

1 (£10,£0) (£0,£0) (£0,−£10) (−£10,−£10)
2 (£10,£0) (£1,£1) (£0,−£10) (−£9,−£9)
3 (£10,£0) (£2,£2) (£0,−£10) (−£8,−£8)
4 (£10,£0) (£3,£3) (£0,−£10) (−£7,−£7)
5 (£10,£0) (£4,£4) (£0,−£10) (−£6,−£6)
6 (£10,£0) (£5,£5) (£0,−£10) (−£5,−£5)
7 (£10,£0) (£6,£6) (£0,−£10) (−£4,−£4)
8 (£10,£0) (£7,£7) (£0,−£10) (−£3,−£3)
9 (£10,£0) (£8,£8) (£0,−£10) (−£2,−£2)
10 (£10,£0) (£9,£9) (£0,−£10) (−£1,−£1)
11 (£10,£0) (£10,£10) (£0,−£10) (£0,£0)

buy the mug from the experimenter in exchange for the randomly drawn
price, keeping the remainder of the £10 for themselves.

In the laboratory experiment, we presented students real mugs at the
beginning of the experimental session and told them to inspect them if
they wanted to. For logistical reasons, this was not possible to implement
online. To ensure subjects could develop some sense of attachment to the
good in both experiments, we provided pictures of the mug alongside some
characteristics of it (see experimental instructions for more detail on the
exact implementation) in the experimental screen before their tasks started.

Since the seminal Kahneman, Knetsch, and Thaler (1990) article was
published, these tasks have become a workhorse within the experimental
economics literature to capture disparities between willingness to pay and
willingness to accept. Recently, Gächter, Johnson, and Herrmann (2022)
used this task as a simple structural measure of loss aversion in the riskless
domain, and we follow them in doing so.

2. Social Preferences

The Satisfaction Ratings tasks involve 64 different distributions of money
between four persons. We tell each subject to assume the role of one of the
four persons in each of the 64 distributions. For each of the 64 income distri-
butions, we ask subjects to indicate their satisfaction on a scale from −50
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(extremely dissatisfied) to +50 (extremely satisfied)7. The subjects have
the information on the distribution at the time of self-reporting their satis-
faction. We randomised the order in which we presented each distribution
to subjects.

The task is inspired by Loewenstein, Thompson, and Bazerman (1989),
who use the satisfaction ratings to estimate social preferences. Like them,
satisfaction ratings are not incentivised. Although this takes a different
approach from the literature of structural estimation of social preferences
in experimental economics, such as Andreoni and Miller (2002), Fisman,
Kariv, and Markovits (2007), Bellemare, Kröger, and Van Soest (2008),
Iriberri and Rey-Biel (2013), and Bruhin, Fehr, and Schunk (2018), several
papers have proved that self-reported measurements are valid tools to elicit
social preferences (see, for instance, the original Loewenstein, Thompson,
and Bazerman (1989) study, and more recently the study reported in Diaz
et al. (2023)8).

One important design decision was whether to use the same tasks to elicit
distributional concerns and loss aversion, and we opted not to do so for
several reasons. First, notice that decisions in the Loss Aversion tasks are
incentivised, and outcomes of them are kept private, so there are no refer-
ence points on other subject’s payoffs. Hence, there is no reason to believe
that distributional concerns might bias responses in the Loss Aversion tasks.
Second, the Loss Aversion tasks we use have been implemented pervasively
in the literature, so we believe they are a better elicitation method than
the alternative of using a new method to capture the same effect. Finally,
the satisfaction ratings only involve gains, so there is no reason to believe
loss aversion is influencing self-reported satisfaction ratings of distributions
over gains. Given all of the above, we are confident that using the Loss
Aversion and Satisfaction Ratings tasks allows us to extract parameters of
social preferences and loss aversion that we can couple together as estimates
of models of reference-dependent social preferences.

C. Moral Judgment Scenarios

In the Moral Judgments task, we present several modified dictator games of
the type described earlier to the experimental subjects, and tell them each
game is played between a dictator (Person A) and a passive subject (Person
B). In contrast with the Satisfaction Ratings, we explicitly tell them they

7. Other papers have used a likert scale from 1 to 7 when eliciting satisfaction rsatings. We opt for a
more continuous scale as some research has proven that, when two variables are normal, dichotomising
one of them reduces the initial correlation and generates a higher risk of false positives (see Maxwell and
Delaney (1993) and McClelland et al. (2015)). Additionally, the moral judgments tasks presented later
on are elicited on the same scale. Given that we use both tasks to make predictions of different theories,
we wanted to keep the elicitation methods as similar as possible so that all differences in out-of-sample
success are due to their underlying importance as behavioral mechanisms

8. More broadly, subjective wellbeing measures are commonly used in economic research. See, for
instance, the works of Di Tella, MacCulloch, and Oswald (2001); Frey and Stutzer (2002); Blanchflower
and Oswald (2004); Clark, Frijters, and Shields (2008); Benjamin et al. (2012); Card et al. (2012); and
Deaton and Stone (2013) among others.
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are impartial spectators in these games. That is, they are neither Person A
nor Person B, they know nothing about the identity of the Persons involved
in the dictator games, and they don’t have stakes in the decision situation
(i.e., their moral judgments are self-reported and unincentivized).

For each modified dictator game, we ask our impartial subjects to give a
moral rating of Person A given the pieces of information we provide them,
which are (i) the payoff structure of the game; and (ii) Person A’s action.
Given that we use the 22 payoff structures of the dictator games in Table
1, and that there are two possible actions for each game, this implies each
subject provides 44 impartial moral ratings of Person A. The moral rating is
elicited on a scale from −50 (extremely bad) to +50 (extremely good)9. We
randomised the order in which we presented each of the 22 payoff structures
to subjects.

D. Sociodemographic Questionnaire

All subjects answered a set of sociodemographic questions at the end of
the experiment. Some questions were different in the Lab and the Rep-
resentative Sample experiments. This served to elicit control variables in
our regression analysis, such as gender, political affiliation, religiousness,
income, age, and level of education.

E. Treatment Manipulations

Every experimental subject made choices in the 22 modified dictator games,
gave their 44 impartial moral judgments, provided their willingness to accept
and pay estimates, and stated their 64 self-reported satisfaction ratings. In
total, each subject provided us with 132 distinct data points on top of the
answers to the sociodemographic questionnaire.

To reduce the number of potential orders in which we could present the
experimental tasks to subjects, we fixed the order of some tasks. First, we
presented the satisfaction ratings in between the modified dictator games
over gains and losses. Second, subjects always answered the sociodemo-
graphic questionnaire at the end of the experiment. Third, we presented
the Loss Aversion tasks one after each other. And fourth, dictator games
and moral judgments always followed the same sequence. That is, if dicta-
tor games over gains preceded dictator games over losses for a subject, then
the moral judgments of dictator games over gains also preceded those over
losses for them.

Subject to those restrictions, we randomised (i) whether we presented
moral judgments before the dictator games; (ii) if we presented the Loss

9. The moral judgment task follows the same implementation of Cubitt et al. (2011) and Gavassa-
Pérez (2022). For more details on how the moral scenarios were presented to subjects, one can refer to
the experimental instructions provided in the online materials of this paper.
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Aversion tasks before, or in between, the moral judgments and dictator
games; (iii) whether wta preceded wtp; and (iv) whether gains precede
losses in both dictator games and moral judgments. Given that each factor
has two possible orderings, these four manipulations imply 16 different or-
derings in which we could present tasks to subjects.

F. Differences between the two experiments

We recruited 305 university students from the University of Birmingham
in the first experiment, and a representative sample of the UK Population
(348 subjects) from Prolific in the second experiment. The sample size was
calibrated in both cases to achieve 80% statistical power on some of the
statistical tests presented below10.

Dealing with sending individual mugs to participants in the Representa-
tive Sample experiment was prohibitively challenging given that the online
nature of the experiment generated shipping costs, and, more importantly,
delays in the experimental payoff (if the mug was sold) not present in the
Lab experiment. For that reason, we implemented the Representative Sam-
ple experiment using the Conditional Information Lottery method presented
in Bardsley (2000), rather than the Random Lottery Incentive System used
for the implementation of the Lab experiment. Although this introduces an
asymmetry in experimental implementation, both methods are incentive-
compatible, and should not systematically alter people’s behavior if they
act as rational agents11.

III. Identification Strategy

A. Structural Estimation of Loss Aversion and Social Preferences

Below we present the equations we estimate to retrieve the relevant param-
eters. For social preferences, we present those alongside a presentation of
the theoretical models we want to estimate12.

Loss Aversion. We estimate the coefficient of loss aversion as λ̂i =
wta
wtp

.

Social Preferences. We use the elicited satisfaction ratings to make

10. See both pre-registration documents for a detailed discussion of the sample size rationale
11. In the Random Lottery, subjects are told all tasks are played for real, and that one task will be

chosen at random for payment. In the Conditional Information Lottery, subjects are told that all but
one of the tasks are fictional, and that they will be paid taking into account their actions in the real
task. It is crucial to note that in the Conditional Information, subjects do not know what the real task
is. This mimics the spirit of the Random Lottery method, in which the task is chosen after all subjects
have finished the experiment. Thus, in both cases subjects have incomplete information about the task
that will be chosen for payment, and hence they have incentives to reveal their preferences in every
incentivised task.
12. In this section, we keep the discussion of loss aversion and social preferences separate given that we

use different tasks to calibrate each set of parameters. In the appendix, we present the models merging
both social preferences and loss aversion.



10 Draft

structural estimations of the following models of social preferences:

Ui (πi, πj ) = πi −
βi

n− 1
·

(∑
j ̸=i

max{πj − πi, 0}

)
(1)

Ui (πi, πj ) = (1− ρi) · πi + ρi ·
n∑

j=1

πj (2)

Ui (πi, πj ) = (1− γi) · πi + γi ·min{π1, · · · , πn} (3)

The first model refers to a modified version of Fehr and Schmidt’s (1999)
model of inequality aversion, where we omit concerns for disadvantageous
inequality (i.e., αi) as it is not behaviorally relevant for dictator game giv-
ing13. The restrictions to the parameter space are 1 > βi ≥ 0, where βi

captures a concern for advantageous inequality (i.e., having more material
payoff than others). The second and third models dis-aggregate Charness
and Rabin’s (2002) two motivations into two models, one capturing concerns
of social efficiency (i.e., aggregate social welfare

∑n
j=1 πj) and another one

capturing rawlsian maximin concerns (i.e., min{π1, · · · , πn}). In the latter
two models, we impose restrictions ρi, γi ∈ [0, 1] to the parameter space,
where ρi (resp. γi) represent a subject’s concern for the relevant social
motivation.

Letting us define Sid as the satisfaction rating of subject i from distribution
d, we can define the three structural models we estimate separately for each
subject i with the following non-linear equations

Ŝid (πid, · · · , πjd ) = δ̂0 + δ̂1 · πid +
eδ̂2

1 + eδ̂2
·
(∑

j ̸=i max{πjd − πid, 0}
3

)
(4)

Ŝid (πid, · · · , πjd ) = ω̂0 +
1

1 + eω̂1
· πid +

eω̂1

1 + eω̂1
·

4∑
j=1

πjd (5)

Ŝid (πid, · · · , πjd ) = ζ̂0 +
1

1 + eζ̂1
· πid +

eζ̂1

1 + eζ̂1
·min{π1d, · · · , π4d} (6)

In each model, we assume the satisfaction rating Sid is a measurement of
the utility that subject i derives from distribution d. We further assume
that, on top of the deterministic components of each utility function (viz.,
i’s own material payoff and a given social motivation), there is an stochastic
component following a normal distribution. This allows us to use nonlinear
least squares to estimate the three models.

In the first model we impose δ̂1 = 1. Notice that the function multiplying
the inequality term in equation (4) is the logit function, which can only

13. Given the omission of αi, all the distributions of income in the satisfaction ratings task involve
situations with advantageous inequality.
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take values in the range [0, 1]. Also, the functions multiplying one’s own
payoff and the social motivation in equations (5) and (6) ensure that each
function takes a value between 0 and 1 and that the sum of the weights in
each equation equals 1. This gives a natural interpretation to the estimated

coefficients: eδ̂2

1+eδ̂2
is our structural estimate of βi,

eω̂1

1+eω̂1
is our structural

estimate of ρi, and
eζ̂1

1+eζ̂1
is our structural estimate of γi

14.

A crucial identifying assumption for estimating the parameters of social
preferences is that satisfaction scores Ŝid will vary to some degree with the
social motivations. Thus, we award a missing value to the social preference
parameters for all subjects whose satisfaction scores do not vary with the
social motivations15.

B. Extrapolation to out-of-sample dictator games

A key goal of structural estimation is to document prevailing values of
parameter estimates that give the best fit of a theoretical model to subject’s
observed data. Estimating different structural models can allow one two
compare them, and state which fares best. Another important contribution
of structural estimation is that it enables scientists to make predictions of a
subject’s behaviour in a set of choices of interest. This has become a primary
tool for experimental economics in order to tackle criticisms of external
validity. That is, as one makes experimental subjects face counterfactual,
but different, situations of interest, one can use the elicited parameter values
to make predictions based on optimal play, and analyse whether the fitted
model has a high degree of out-of-sample success.

Social Preferences. Building on those strengths, we use the elicited
parameter values of loss aversion and social preferences to make individual-
level predictions for different models in the 22 binary dictator games. We
couple loss aversion with the three social preference models presented earlier
by (i) multiplying one’s own material payoff by λi when in losses; and (ii)
leaving their normal formulation when in gains. Denoting Ai as the set of
strategies in a given dictator game, with ai ∈ Ai as its typical element, we
compute, for every combination of subject, theory, and dictator game, the
strategy a∗i that maximises each utility function given the individual-level
elicited parameters16.

Moral Rules. Additionally, we use the data from the moral judgments
tasks to make predictions for every combination of subject, theory, and

14. As monotonic transformations of utility functions do not alter the ranking of strategies, we opt not
to restrict the constants in equations (4), (5), and (6) to taking the value of 0. This ensures we do not
run into the statistical problems of regression through the origin whilst getting accurate estimates of the
parameters of interest.
15. This affects 27 subjects in the lab experiment and 51 subjects in the online experiment. Around

12% of the subjects do not vary their satisfaction in all the scenarios, a percentage in line with the results
reported in Bruhin, Fehr, and Schunk (2018).
16. In the appendix, we provide several propositions showing the best responses in the dictator games

over gains and losses. We additionally demonstrate that, in the absence of loss aversion, the utility-
maximizing action of social preferences is the same over gains and losses.



12 Draft

dictator game, of two moral rules, blame avoidance and praise seeking, de-
veloped in Gavassa-Pérez (2022). According to this theoretical framework,
subjects will decide not between all possible alternatives but only between
those that are deemed as morally appropriate from an impartial perspec-
tive. Thus, in effect moral judgments are used to reveal moral constraints on
the strategy space of the dictator. The moral rule of blame avoidance (resp.
praise seeking) states that anything with a negative moral rating (resp. only
the alternatives with the highest moral rating) should not be taken into ac-
count in the decision-making process. Subject to that, an agent maximises
their own utility, which is assumed to be that of a classical, self-regarding
maximiser.

Letting Ri be the set of strategies compatible with a generic moral rule
R for subject i, the main difference relative to traditional models of social
preferences is that one computes the optimal strategy from the set Ri ⊆ Si

given a utility function Ui. This opens the door to the existence of counter-
preferential choices (relative to Ui) as far as the optimal strategy according
to utility Ui is not an element of Ri. This theoretical framework can capture,
in a simple, tractable structure, the spirit of the idea of ethical preferences
in Harsanyi (1955), the concept of commitment in Sen (1977) , or the Non-
MaxU framework presented in Smith and Wilson (2019).

C. Statistical Analysis

We relegate the discussion of the descriptive statistics for the results section,
and focus here on summarising the three main statistical techniques we use
to analyse the data of the modified dictator games.

1. Regression Modelling

We run regressions based on the following panel data, random effects logit
model:

Pr [ait = egal | θi, bt,P
′

it,O
′

it,S
′

it ] = Λ (β0+β1 ·1losses+β2 ·bt+β3 ·1losses ·bt
+ P

′

it · β4 +O
′

i · β5 + S
′

i · β6 + θi + εit ) (7)

The dependent variable is a dummy that takes the value 1 for person i
in a dictator game t when that person chooses the egalitarian option in
game t (ait = egal), and 0 otherwise. The baseline model only includes
as independent variables a dummy taking the value 1 when the game t in-
volves redistributing losses (1losses), a variable (b) that captures the increase
(relative to the unequal distribution) in the passive agent’s payoff if the egal-
itarian distribution is chosen in game t, and an interaction between both.
We extend the baseline model by including sequentially three vectors: (i)
the out-of-sample predictions for each subject of each of the theories consid-
ered (henceforth, vector P

′
it); (ii) dummies to control for the order effects in
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which the tasks were presented (henceforth, vector O
′
i); and (iii) sociodemo-

graphic controls (henceforth, vector S
′
i). Additionally, we include a variable

capturing the difference between the moral judgment of choosing the egal-
itarian and the unequal option (mj(ait = egal) − mj(ait = uneq)) in the
vector P

′
it to explore how the intensity in moral judgments influences behav-

ior. We present the average marginal effects of all models in the main text17.

2. Theories Against the Void

A straightforward way of analysing our data is comparing each theory’s
degree of success in extrapolating behavior to the 22 dictator games. As a
first step, we test each of the theories’ success against a random benchmark.
Letting one trial (in our case, one dictator game) follow a bernoulli distri-
bution, with probability of success p, it follows that the sum of k successes
of the n = 22 trials follows a binomial distribution with probability mass
function defined by

Pr (k, n, p) =
n!

k! (n− k)!
· pk · (1− p)n−k (8)

For our randomness benchmark, we use the natural assumption p = 0.5,
since the dictator games are binary. We compare the distribution of the sum
of successes for the 305 (resp. 348) subjects in the Lab (resp. Representa-
tive Sample) experiment against the randomness benchmark of a binomial
distribution with parameters n = 22 and p = 0.5. In the next section, we
report the outcome of the Kolmogorov-Smirnov one-sample test for each of
the theories, alongside the histogram of the sum of successes of each theory
plotted alongside the randomness benchmark for reference.

As a more stringent test, we use several binomial tests to compare the
empirical proportions of 22 successes (i.e., 100% accuracy) against the the-
oretical proportion from the randonmess benchmark discussed above (i.e.,
Pr (k = 22, n = 22, p = 0.5)). Additionally, we use pairwise McNemar’s
tests and one Cochran’s Q test to compare the empirical proportions of
22 successes of all theories against each other, as those tests control for the
dependency of predictions between theories. This set of tests allows us to
tell whether all theories are equally likely to have 100% accuracy in the
extrapolation exercise.

3. Theories Against each other

The previous analysis presumes there is only one alternative theory to ran-
domness. Thus, all successes of a theory are unambiguously credited to
that theory. Yet, in reality there might be other theories that can predict

17. For robustness, we report the same analysis with population averaged and fixed effects specifications
of the logistic panel data models in the online appendix.
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the same data. If so, the previous tests are too lenient as they accept as
evidence in favour of a theory any success, regardless of whether it could
also be accounted for by an alternative theory. To account for this, we
structurally estimate the probability of extrapolation success of each theory
via a dirichlet-multinomial distribution, which we introduce below.

The Multinomial Part. We start assuming, as before, that each dicta-
tor game choice is a trial. This time, however, we assume different theories
can potentially succeed in predicting the outcome of the dictator game. Let
us denote N as the trials, T (with typical element t ∈ T ) as the set of all
candidate theories (i.e., the social preferences, moral rules, and a benchmark
for the selfish homo economicus), kt as the successes of theory t, and pt as
the parameter denoting the probability of success per trial of theory t. We
model the probability of observing the vector of successes k = {k1, · · · , kt}
in N trials, given the corresponding vector of parameters p = {p1, · · · , pt},
as a multinomial distribution with density function given by

Pr (k1, · · · , kt;N ; p1, · · · , pt) =
N !

ΠT
t=1kt!

· ΠT
t=1p

kt
t (9)

Where
∑T

t=1 kt = N and
∑T

t=1 pt = 1 are identifying assumptions, imply-
ing that only one of the theories within T can succeed in explaining a given
dictator game choice. This implication is unappealing for our setting, given
that we observe some empirical correlation between the predictions of all
theories.

The Dirichlet Part. In order to control for the over-dispersion in the
data that is in contradiction with the last two assumptions, we modify the
previous distribution in one important way. That is, we relax the assump-
tion of parameters pt being fixed, and we model them as being generated
from a Dirichlet distribution, with hyper-parameters given by the vector of
prior probabilities α = {α1, · · · , αt}. The probability of observing p given
α is now assumed to vary from trial to trial, and is given by the density
function

Pr (p1, · · · , pt;α1, · · · , αt) =
Γ
(∑T

t=1 αt

)
ΠT

t=1Γ (αt)
· ΠT

t=1p
αt−1
t (10)

The Dirichlet-Multinomial Distribution. We can give an expression
for the likelihood of the vector k in terms of pt by multiplying both dis-
tributions, integrating over p, and algebraically manipulating the resulting
expression to get

L (k;p; ρ) =
ΠT

t=1Π
kt
r=1 (pt · (1− ρ) + (r − 1) · ρ)

ΠN
r=1 ((1− ρ) + (r − 1) · ρ)

(11)
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Where ρ = 1

1+
∑T

t=1 αt
is a parameter capturing the over-dispersion of suc-

cesses. We use Maximum Likelihood and method of moments over the
previous function to retrieve two estimates of p̂ and ρ̂18.

IV. Results

A. Descriptive Results

1. Calibrated Parameters

Fig. 1 reports Violin Plots of estimated parameters of social preferences and
loss aversion for both the Lab and the Representative Sample experiments19.
Dashed lines highlight the theoretical boundaries of social preferences pa-
rameters. The red, dashed line also serves as a benchmark for no disparity
between wta and wtp (i.e., λi = 1).

−2

−1.5

−1

−.5

0

.5

1

1.5

2

2.5

3

3.5

P
a
ra

m
e
te

r 
E

s
ti
m

a
te

s

Inequality Aversion Maximin Social Efficiency Loss Aversion

Student Sample Representative Sample

Fig. 1.—Violin Plots of the calibrated parameters. We use equation (4) to measure the inequality
aversion parameter βi of equation (1), equation (5) to measure the social efficiency parameter ρi of equation

(2), and equation (6) to measure the maximin parameter γi of equation (3). Additionally, we use λ̂i = wta
wtp

as our measurement of the parameter λi of loss aversion. All parameters are measured at the individual
level, and the violin plots represent the individual variation of each parameter in the student (black area)
and the representative (white area) samples.

18. For the initial paper on the Dirichlet-Multinomial distribution, see Mosimann (1962). For more
details on the mathematics behind the dirichlet-multinomial distribution, and the different algorithms
used for its maximum likelihood estimation, see Yu and Shaw (2014). We follow Weir and Hill (2002)
in our estimation procedures.

19. We only use data where λ̂i ≤ 3.5 for rendering the violin plot of loss aversion to get a more compact
visual representation of the graph. For the statistical tests comparing the distributions of loss aversion,
we use all the available data.
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Inequality Aversion parameters have been extensively estimated (see Nun-
nari and Pozzi (2022) for a meta-analysis). In our sample, we observe a
fairly important amount of people with a high level of advantageous in-
equality, replicating previous findings in the literature. We use several χ2

tests and Bonferroni-corrected p-values (reported as pb onwards) to com-
pare the elicited distributions of βi in our experiments against distributions
reported in three relevant papers. Overall, we do not find significant differ-
ences between our elicited distributions and those reported in the literature
when the subject pool over which the elicitation occurs is most similar20.
We also find no significant differences between the elicited distributions of
both experiments (χ2 = 3.11; pb = 1). Taken together, the observed data
strongly suggests that the self-reported elicitation method we used did not
influence the distribution of social preference parameters.

The distributions of Maximin and Social Efficiency parameters are fairly
similar across experiments. We observe that a substantial amount of peo-
ple puts more than half the weight of their utility on each social concern,
replicating the high degree of prosocial tendency that has been documented
several times in the literature.

Finally, looking at the distributions of loss aversion we observe approxi-
mately half the subjects with loss aversion (i.e., λi ≥ 1) in both experiments.
Our elicited distributions of the loss aversion parameter are significantly dif-
ferent from the ones reported in Gächter, Johnson, and Herrmann (2022)21,
and are also significantly different from each other (χ2 = 10.16; pb = 0.00).
However, our individual-level means (Lab: 13.37; Representative Sample:
9.55) lie within the estimate boundaries for the loss aversion coefficient pro-
vided in Brown et al. (2024) for the UK.

2. Moral Judgments

Figs. 2 and 3 present the data elicited with the moral judgments tasks.
Figs. 2a and 2b display the average moral ratings (vertical axis) our sub-
jects gave to Person A in the 22 dictator games as a function of the efficiency
of the dictator game (i.e., b

a
. Horizontal axis). Each panel separates the

average ratings according to the action done by Person A into two subpanels
(left subpanels: Person A chooses the unequal distribution; right subpan-
els: Person A chooses the egalitarian distribution). Furthermore, we plot
the data of the gains and losses domains with two different lines (black cir-

20. More specifically, we do not find significant differences between the distribution in the Lab exper-
iment and the distributions elicited in the lab experiments reported in Blanco et al. (2011. χ2 = 3.47;
pb = 1) and Beranek et al. (2017. Nottingham Students: χ2 = 0.89; pb = 1). We also do not find
differences between the distribution elicited in the Representative Sample and the distribution elicited
online by Beranek et al. (2017. χ2 = 5.21; pb = 0.74). However, both our elicited distributions differ
from the distribution proposed in Fehr and Schmidt (1999. Lab: χ2 = 11.58; pb = 0.03; Representative
Sample: χ2 = 17.86; pb = 0.00) at the 5% level, and the distribution of the Representative Sample
significantly differs from the one elicited in the lab by Blanco et al. (2011. χ2 = 9.35; pb = 0.09) at the
10% significance level.
21. Lab: χ2 = 66.80; pb = 0.00; Representative Sample: χ2 = 127.64; pb = 0.00)
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cles: gains; white circles: losses). Panel Fig. 2a displays the data of the
Lab experiment and Fig. 2b displays the data of the Representative Sample
experiment. Fig. 3 presents the average differences between the moral judg-
ment of choosing the egalitarian and the unequal distribution (horizontal
axis) as a function of the efficiency of the dictator game (horizontal axis).
We plot these differences separately for the losses and the gains domain
(black circles: gains; white circles: losses).

Figs. 2a and 2b highlight three main features of subjects’ moral percep-
tions of dictator games. First, moral judgments are strongly different from
zero in most cases, highlighting that people see distributional choices as
of moral importance. Second, the negative (resp. positive) moral ratings
of choosing the unequal (resp. egalitarian) distribution suggests that both
the positive and negative domain of morality are important to subject’s
understanding of dictator games: being selfish entails moral condemnation
meanwhile giving is judged as worthy of praise. Third, we document an im-
portant asymmetry on the role of the gains-losses distinction in the morality
of dictator games. Meanwhile choosing the unequal distribution is seen as
equally blameworthy under gains and losses, choosing the egalitarian dis-
tribution is perceived as more praiseworthy over the gains domain.

Fig. 3 provides two main additional findings. Eyeballing the figure, one
can observe that the distance between the moral perceptions of choosing un-
equal and egalitarian distributions is increasing in the efficiency of the game.
This result is important as it implies (i) that there is a clearer distinction in
the moral domain between both alternative choices as efficiency increases;
and (ii) that the intensity of the moral preference of the egalitarian distri-
bution is increasing in the efficiency of a dictator game. Furthermore, this
effect is mediated by the domain of play: dictator games over gains display
a greater sensitivity to efficiency, thereby making the increase in moral dis-
tance between choosing the unequal and the egalitarian option greater than
it is over losses as efficiency increases. What is most striking is that the
previous five findings scale from the Lab experiment to the Representative
Sample, providing robust evidence of the landscape of moral perception of
distributional situations22.

3. Dictator Game Play

Fig. 4 presents a descriptive summary of the dictator games choices. More
specifically, we focus on the switching points (i.e., the point where a subject
switches from choosing the unequal to choosing the egalitarian distribution)
in the gains and losses domains. Fig. 4a presents data from the Lab ex-
periment and Fig. 4b presents data from the Representative Sample. Both
figures are divided into two subpanels. The left subpanels present the empir-
ical cumulative frequency (vertical axis) of the switching point as a function

22. All five findings are backed by pre-registered statistical tests that we provide in the online materials.
All p-values presented are Bonferroni-corrected.
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of the efficiency of the dictator games (horizontal axis). Lines with black
(resp. white) circles represent the gains (resp. losses) domain data. The
right subpanels exploit the within-subject nature of the data to present, in a
heatmap, the joint distribution of efficiency levels at which switching points
occur in the gains (vertical axis) and losses (horizontal axis) domain. We
plot a 45-degree line for reference, representing equal switching points over
gains and losses. Disregarding loss aversion, social preference models can
only predict data along this line. Data below the 45-degree line comes from
subjects being more selfish over losses than over gains (i.e., where switch-
ing to the egalitarian distribution happens at lower efficiency levels in the
gains domain), and hence is, prima facie, compatible with social preferences
coupled with loss aversion.

Based on the results of signed-rank tests, we can conclude that the distri-
bution of switching points over gains and losses are significantly different in
both experiments (Lab: Z = −443.91; pb = 0.00; Representative Sample:
Z = −683.71; pb = 0.00). Switching to the egalitarian distribution tends to
occur earlier in the efficiency scale over gains. This is accentuated in the
Representative Sample, where we find a greater frequency of data below the
45-degree line in the heatplot of the Representative Sample relative to that
of the Lab data. This is counter to what we would expect if loss aversion
and social preferences were the driver of choices in the dictator games; as,
given the distribution of the loss aversion parameter reported in Fig. 1, loss
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aversion is more frequent in the Lab than in the Representative Sample data.

B. Regression Estimates

Table 2 reports the coefficients and average marginal effects (integrating out
the error term θi) of the panel data, logistic regressions presented above.
This allows us to study the determinants of the probability of choosing the
egalitarian distribution. We run four specifications for both the Lab and
the Representative Sample experimental data. Each specification is defined
by the last four rows in the table (i.e., error specification and variables in-
cluded). We accompany the table with Figs. 5 and 6. Both figures report
the predicted probabilities of models in column (4) and (4′) evaluated at
different levels. In the case of Fig. 5, we evaluate the predicted probabili-
ties (vertical axis) of the Lab (left subpanel) and the Representative Sample
(right subpanel) data as a function of b (horizontal axis) and 1losses (gains:
dark circles; losses: white circles). In the case of Fig. 6, we evaluate the
predicted probabilities (vertical axis) of the Lab (top row) and the Rep-
resentative Sample (bottom row) data as a function of (i) each theory’s
prediction (solid line: theory predicts unequal distribution should be cho-
sen; dashed line: theory predicts egalitarian distribution should be chosen);
(ii) b (horizontal axis); and (iii) 1losses (gains: left subpanel; losses: right
subpanel).
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Fig. 5.—Predicted probabilities evaluated at every value of b and 1losses

All the variables related to the game features (viz., b, 1losses, and their
interaction) have significant coefficients at the 1% level in model (1). This
effect is robust to the inclusion of the theoretical predictions of each theory,
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and order effects; and scales to the Representative Sample data. When we
include three-way interactions, the coefficient of b×1losses is still significant
for the Lab data at the 10% level, and remains significant at the 1% level
for the Representative Sample. The average marginal effect of b is always
positive, and ranges between 6.2 and 7.3% (resp. 4.1 and 4.9%) for the Lab
(resp. Representative Sample), implying that, ceteris paribus, an increase of
1 unit in the payoff of the egalitarian distribution increases the probability
of choosing the egalitarian distribution by the aforementioned percentages.
The average marginal effect of 1losses is not significant in the Lab, but
significant in the Representative Sample data; and it ranges between −0.1
and 1% (resp. −4.7 and −6.9%) in the Lab (resp. Representative Sample
data).

Looking at Fig. 5, we can see that the predicted probabilities of choosing
the egalitarian outcome are increasing in b, confirming the previous results.
Also, in the Lab experiment predicted probabilities are higher for losses at
lower levels of b, but higher for gains at higher levels of b. This gives a ra-
tionale for the lack of a significant effect of AME in the Lab data: positive
and negative effects at different levels of b cancel out. Finally, in the Rep-
resentative Sample data we see that the predicted probabilities of choosing
the egalitarian outcome are always higher in the gains domain, supporting
the finding of a positive and significant AME. In short, we find that an
increase in b increases the probability of choosing the egalitarian outcome;
and that there is a higher probability of choosing the egalitarian outcome
when redistributions are made over gains, especially in the Representative
Sample.

Moral Rules are important determinants of redistributive choices. The
rule of Blame Avoidance has a positive and significant coefficient in model
(1). This effect is robust to the inclusion of order effects. In terms of average
marginal effects, when Blame Avoidance predicts the choice of an egalitarian
distribution, the probability that the egalitarian distribution is chosen in the
Lab data increases, on average, by 7.2 to 7.9%. Strangely, the effect of Blame
Avoidance on egalitarian choices reverses in sign for the Representative
Sample data. As we document in the appendix, this sign reversal disappears
when we restrict our sample to individuals for which Blame Avoidance gets
at least 50% of the dictator games choices right. The rule of Praise seeking
performs worse than that of blame Avoidance, as it has a negative sign
in all specifications for the Lab data; and its statistical significance, when
present, is weak. In contrast, the intensity of the moral preference of the
egalitarian over the unequal distribution is the most powerful determinant
of egalitarian choices in dictator games. Its coefficient has a positive sign
and statistical significance, it is robust to the inclusion of order effects, and
its effect scales to the Representative Sample data. Whenever the intensity
of moral preference for the egalitarian distribution increases by 100 points,
the probability of choosing the egalitarian option increases, on average, by
10% (resp. 20%) in the Lab (resp. Representative Sample) data.
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Social Preferences also influence redistributive choices. Table 2 shows the
coefficient of Maximin is weakly significant in the Representative Sample,
although its significance is not robust to the inclusion of order effects and
three-way interactions. Social Efficiency is the only social preference with
statistically significant average marginal effects at the 5% level, evidenc-
ing it is a determinant of egalitarian choices. Its significance is robust to
the inclusion of order effects in the Lab data. Once we include three-way
interactions, Social Efficiency becomes significant at the 5% level in the
Representative Sample data, and becomes insignificant in the Lab speci-
fication. The average marginal effects of social preferences range between
1.1 and 4.7%. Overall, the effects of social preferences are less robust to
the inclusion of order effects and three-way interactions than the effects of
moral rules.

Fig. 6 provides additional insights on the effect of each theory on egali-
tarian choices, as using three-way interactions allows each theory to have a
potentially different effect for each combination of b and 1losses. In the Lab
data, some theories, like Praise Seeking, Inequality Aversion, and Maximin
have an effect on the probability of choosing the egalitarian distribution
that is moderated by b, showing the importance of accounting for inter-
action effects. In the case of Inequality Aversion, this moderation is also
present in the Representative Sample data.

C. Robustness Checks

1. Theories Against the Void

Fig. 7 reports the frequency (vertical axis) of the sum of successes of each
theory (histogram with red outline) and compares it against a randomness
benchmark (i.e., histogram with black outline. A binomial distribution
with k = 22 and p = 0.5). Each panel presents the data for each theory
independently; the top row reporting data from the Lab and the bottom
row reporting data from the Representative Sample experiment.
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Fig. 7.—Histogram of the sum of successes of each theory

According to Kolmogorov-Smirnov one-sample tests, the distribution of



26 Draft

each theory is significantly different from the randomness benchmark23. Ad-
ditionally, the empirical proportions of 22 successes (i.e., 100% consistency)
for each theory is significantly different from the theoretical proportion of
the randomness benchmark. Intuitively, this is confirmed by looking at how
the histogram with red outline, in each panel, is more populated in the right
tail (i.e., a higher sum of successes) relative to the histogram with black out-
lines. All these patterns show up in both the Lab and the Representative
Sample data. Taken together, the Lab results – and its replication in a
general population – suggest that all the theories we study have empirical
content beyond what could be accounted for by randomness.

Given that all the theories fare better than randomness, a natural next
step is to see whether they predict the same data, or whether they are com-
plementary in explaining distributional choices. As an exploratory analysis,
and to see whether all theories are doing well by correlation (viz., because
they predict the data of the same subjects), we present an additional graph.
Fig. 8 presents heatplots of the sum of successes of each theory (vertical
axis) against each subject (horizontal axis) for the Lab (left panel) and the
Representative Sample (right panel). We sort subjects by the sum of suc-
cesses of Blame Avoidance. The graph is quite straightforward in revealing
that Moral Rules and Social Preferences are complementary in our under-
standing of distributional choices: whereas Blame Avoidance and Praise
Seeking have a high degree of correlation in their sum of successes at the
individual level, they correlate very poorly with the sum of successes of
Social Preferences. The reverse also holds true.

Additionally, we compare each theory’s empirical proportions of 22 suc-
cesses (i.e.,100% consistency) with a Cochran’s Q test, and find that they
are not equally likely to get 22 successes (Lab: Q = 16.27; pb = 0.01. Repre-
sentative Sample: Q = 49.83; pb = 0.00). Pairwise McNemar’s tests suggest
this difference is mainly driven by the difference between Social Preferences
(i.e., Inequality Aversion and Maximin) and selfishness for the Lab sam-
ple, and by the difference between Moral Rules (i.e., Blame Avoidance and
Praise Seeking) and Social Preferences (i.e., Inequality Aversion, Maximin,
and Social Efficiency) in the Representative Sample. Overall, this result
provides a slight edge to Moral Rules over Social Preferences, as it implies
they get a significantly higher proportion of full consistency than Social
Preferences in the Representative Sample.

2. Structural Estimation of a Horse-Race

We end the results section reporting the structural estimates of the pro-
portions of the dirichlet-multinomial distribution, p, and of ρ, for both the

23. Lab Experiment: Blame Avoidance (D305 = 0.24; pb = 0.00); Praise Seeking (D305 = 0.17;
pb = 0.00); Inequality Aversion (D305 = 0.19; pb = 0.00); Maximin (D305 = 0.17; pb = 0.00); Social
Efficiency (D305 = 0.21; pb = 0.00). Representative Sample Experiment: Blame Avoidance (D348 =
0.20; pb = 0.00); Praise Seeking (D348 = 0.22; pb = 0.00); Inequality Aversion (D348 = 0.11; pb = 0.00);
Maximin (D348 = 0.13; pb = 0.01); Social Efficiency (D348 = 0.13; pb = 0.00).
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Fig. 8.—Heatplots of the sum of successes of each theory against each subject

Lab and the Representative Sample. Table 3 reports both Maximum Like-
lihood (MLE) and Method of Moments (MoM) estimates, alongside their
respective standard errors.

The first thing worth noting is that, regardless of the estimation method,
the proportions of Moral Rules and Social Preferences are higher than those
of the Homo Economicus. This holds for both the Lab and the Representa-
tive Sample data. Second, the probabilities of Moral Rules and Social Pref-
erences that we estimate from the two experiments are remarkably close,
showing that the mechanisms of distributional choice scale from the lab to
a general population. Third, the probabilities of Moral Rules are slightly
higher than those of Social Preferences in the representative sample, high-
lighting the importance of impartial moral concerns in explaining the dis-
tributional choices of the general population. And fourth, the probability
estimates of each individual theory are remarkably similar, suggesting that
distributional choices are best understood as stemming from different moti-
vations and rationales, rather than being driven by a unique, universal one.
This implies that theories aiming to predict other-regarding behavior are
closer to being complementaries, rather than substitutes, and that we need
to take into account the heterogeneity in motivational forces to provide an
accurate representation of why people redistribute.
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Table 3

Parameter estimates of the Dirichlet-Multinomial Distribution

Student Sample Representative Sample

MLE MoM MLE MoM

Moral Rules
Blame Avoidance 0.176*** 0.172** 0.195*** 0.185*

(0.004) (0.082) (0.005) (0.097)
Praise Seeking 0.159*** 0.162* 0.199*** 0.187*

(0.004) (0.092) (0.005) (0.099)
Social Preferences
Inequality Aversion 0.177*** 0.179*** 0.169*** 0.175**

(0.004) (0.062) (0.005) (0.074)
Maximin 0.172*** 0.174*** 0.168*** 0.174**

(0.004) (0.062) (0.005) (0.077)
Social Efficiency 0.152*** 0.156** 0.169*** 0.166**

(0.004) (0.066) (0.005) (0.072)
Selfishness
Homo Economicus 0.142*** 0.143 0.119*** 0.123

(0.004) (0.096) (0.004) (0.129)
Overdispersion

ρ 0.020*** 0.016*** 0.042*** 0.027***
(0.001) (0.002) (0.002) (0.003)

Note.—The table reports the structural estimates of the proportions of each theory alongside the
estimate of the parameter accounting for the over-dispersion of our data. Assuming we randomly draw
the choice of a subject in one of the binary dictator games, the vector of proportions estimate the
likelihood that each theory has of that subject following each theory. Standard errors are presented in
parentheses. * p < .1, ** p < .05, *** p < .01.

V. Discussion and Concluding Remarks

We set out to experimentally investigate distributional behavior. The two
main objectives of the paper are to provide evidence of whether the domain
of play (i.e., gains and losses) influences choices, and document the mech-
anisms of distributional decisions. The experiment consists on presenting
each subject 22 binary dictator games, half of them over gains and half of
them over losses, and several other tasks aimed at structurally estimating
parameters of several theories of social preferences and moral rules. We,
then, use the elicited data in the latter set of tasks to extrapolate behavior
to the binary dictator games.

The regression results show that game-specific features (viz., gain to oth-
ers relative to the unequal distribution, domain of play) influence behavior.
We find that the higher the benefit to the passive subject, the more likely
it is that the egalitarian distribution in a dictator game is chosen. Addi-
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tionally, we document an asymmetry in distributional behavior over gains
and losses: subjects display more egalitarian behavior over gains and more
selfish behavior over losses. Both effects persist even when controlling for
the influence that a set of economic theories have on distributional choices.

Both the regression and the distributional analysis presented herein doc-
ument the importance of social preferences and moral rules as drivers of
distributional behavior. Each theory’s degree of success in predicting re-
distribution outperforms what was expected by randomness, and is still
important when taking into consideration all the alternative theories under
investigation as potential drivers of distributional behavior. As opposed to
what was assumed the norm a century ago in the economic discipline, our
estimations suggest that the classical Homo Economicus accounts for 11 to
14% of the behavior in distributional choices. In contrast, we estimate that
the alternative proposed in economics in the 90’s and 2000’s, that is, self-
centered social preferences captured by concerns for inequality, maximin,
and social efficiency, represent around 50% of our subjects. Finally, the dis-
interested moral framework presented in Gavassa-Pérez (2022) represents
the behavior of the remaining 33 to 39% of our experimental subjects.

There are two outcomes of this paper that are worth discussing in some
detail. First, our experimental results evidence the important degree of
heterogeneity that underlies distributional behavior. This is in line with
the findings of related papers, such as Andreoni and Miller (2002), Fis-
man, Kariv, and Markovits (2007), and Bruhin, Fehr, and Schunk (2018),
who document different behavioral types rationalising prosocial behavior.
However, those papers only consider preference-based behavior. We con-
sider theories based on fundamentally different primitive assumptions, as
the Moral Rules we consider build on the Spirit of the concept of Ethi-
cal Preferences in Harsanyi (1955), which is independent from one’s utilty;
the concept ofCommitment in Sen (1977), which is counterpreferential in
nature; and the NonMaxU theory advanced in Smith and Wilson (2017,
2019)24. Whilst we cannot rule out that the behavior captured by Moral
Rules is violating axioms of preference, as the experiment is not designed
to test for intransitivity, our experimental evidence and analysis documents
(i) that there exist non-preferential paths to social behavior; (ii) that they
can be captured in a simple, tractable framework; enabling accessible exper-
imental tests of it; and (iii) that they can successfully represent the prosocial
behavior of a non-trivial quantity of people; in most cases where the canon-
ical models in the literature fail. This evidence, as the one reported in
Gavassa-Pérez (2022), opens the door to a new strand of the literature that
aims (i) to subsequently test whether this disinterested path to social doing
can predict behavior of a broader set of games; and (ii) to build innovative

24. See, especially, Section IV’s discussion in Harsanyi (1955, pages 314-316) for the distinction between
Ethical Preferences, based on Social Welfare, and Utility. Sen (1977) is also very clear when he states
that ‘Commitment does involve . . . counterpreferential choice, destroying the crucial assumption that
a chosen alternative must be better than (or at least as good as) the others for the person choosing it ’.
Finally, see chapter 3 in Smith and Wilson (2019) for a discussion of social preferences and behavior.



30 Draft

experiments (e.g., perhaps with the use of neuroscientific evidence) that can
separate between both the preference-based and the non-preference-based
accounts of altruistic behavior.

Second, perhaps the most surprising result is that the intensity of the
moral preference of the egalitarian over the unequal distribution is a very
strong determinant of the egalitarian choice. The concept of moral difference
between the two options as a driver of choice has theoretical support from
moral philosophy and economics, which we discuss below.

In moral philosophy, ‘Characteristics’ of Shaftesbury (2000) is tradition-
ally seen as the starting point of moral sentimentalism, a philosophical
school followed by David Hume and Adam Smith. One of the features that
made Shaftesbury’s take on ethics so peculiar was the so-called concept of
‘second-order’ moral judgments25. Shaftesbury defines the Moral Sense as
that sense which produces like or dislike for our first-order sentiments. In
that way, it is only because we judge Benevolence as likeable why it be-
comes a virtue. One can build up on this concept of second-order moral
judgments to rationalise the intensity of moral preferences. Let’s consider,
for instance, someone facing a choice between two alternatives. He judges
one alternative as mildly bad, and another one as mildly good. We now have
to judge that person, knowing that he chose the mildly bad alternative. As
the moral difference between those two actions was not great, it would not
be natural to consider him a villain, or someone deeply vicious. If we now
judge another person, who judged one alternative as deeply morally wrong,
and another one as deeply morally good, yet he chose the former, it would
be more natural to judge him as a bad person. Thus, it seems that the
moral distance between alternatives can enter into second-order considera-
tions, providing, thus, a rationale for action: if I want to avoid being a bad
person, and it is more likely I’ll be a bad person if I choose the morally
worse action when the moral distance between alternatives increases, then
the likelihood of me choosing the morally right action will be increasing in
the moral distance between alternatives.

Within neoclassical economics, there has been a debate as to whether util-
ity was cardinal or ordinal. Without entering into that debate, we want to
highlight the work of Fishburn (1970) on preference differences, or prefer-
ence intensity. Fishburn proposes a binary relation ≺∗ on pairs within the
cartesian product of an action space, A×A. If, let’s say, we have elements
x, y, z ∈ A, then we can model the concept of preference intensity with
utility formulations u(.) that follow either (x, y) ≺∗ (x, z) ⇒ u(x)− u(y) <
u(x) − u(z) or (x, y) ≺∗ (x, z) ⇔ u(x) − u(y) < u(x) − u(z). This theo-
retical framework allows for preference intensity to convey some valuable
information in a subject’s utility. This is a fruitful framework to capture

25. This is explicit in the following passage: ‘the affections of Pity, Kindness, . . . being brought to
mind by reflection, become Objects. So that, by means of this reflected sense, there arises another kind
of Affection towards those Very Affections themselves, which have been already felt, and are now become
the Subject of a new Liking or Dislike’ (Characteristics, Vol.2; Sect. 3; [28]).
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the concept of intensity in the moral domain. By allowing for intensity in
moral judgments, which we will call ≺∗

mj, to convey an important informa-
tion about the appropriateness of said action, one can build a moral rule
dependent on it, providing a theoretical basis for the link between moral
intensity and egalitarian choices that we present in this paper. Further-
more, the moral difference we found is also closely related to the moral cost
function discussed in List (2007), and the moral framework presented in
Levitt and List (2007). One can interpret the results as providing empirical
evidence for the existence of a morality dependent on the stake of external
benefit to others (captured by v in Levitt and List (2007)), and for how
such moral perception influences behavior in distributional choices.

Finally, the results we present herein are also compatible with a drift
diffusion model of decision making where impartial moral concerns are an
important factor influencing choices. In drift diffusion models as the one
presented in Ratcliff and McKoon (2008), there are several important con-
structs: the real decision value, used as the measurement that assesses all
the relevant alternatives; the reaction time, measured as the time taken
between the initial stimuli and the decision; and the decision boundaries,
defined as the upper and lower thresholds of a decision value to be reached
in order for a subject to make a decision. These models have been used
to capture a neurological representation of altruistic decision making, as in
Hutcherson, Bushong, and Rangel (2015), where the real decision value is
modelled as a weighted linear combination of the payoffs for oneself and
for others. The fact that the moral distance between both choice alterna-
tives influences the likelihood of choosing the egalitarian option, even when
controlling for the predictions of other-regarding preferences, suggests that
impartial moral perceptions can be an important neurological driver of dis-
tributional decisions.

Appendix

In this appendix we formally define the binary dictator games that are
the core of our investigation. We, then, provide some propositions on the
relation between parameter values of other-regarding preferences and play
in the dictator games over gains and losses. Furthermore, we provide some
corollaries to show that, in the absence of reference dependence, none of
the other-regarding preference models considered can predict asymmetric
choices under gains and losses for the same set of payoffs.

Preliminaries

The Binary Dictator Games. Let us define I := {d, r} as the set of play-
ers, using element d to refer to a dictator and element r to refer to a receiver.
The dictator has a set of actions, Ad := {uneq, egal}, with typical ele-
ment ad. In this game, the set of actions coincides with the strategy space
of the dictator. The receiver has no strategy in this game. We define the
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payoff function of the dictator (resp. receiver) as a mapping from the
strategy space of the dictator to the set of real numbers. More formally,
πd : Ad → R (resp. πr : Ad → R). To represent the payoff functions of both
players analytically, let us first define k to be an arbitrarily large number,
and the largest of all considered; x̄ to be another arbitrarily large number,
but smaller than the former; x̃ to be an arbitrarily medium number; and x
to be an arbitrarily small number, all lying within the set of real numbers.
Thus, we effectively impose the restrictions k > x̄ > x̃ ≥ x to the feasi-
ble range of values of those payoffs. When the players face gains, we can
represent their respective payoff functions as

π+
d :=

{
x̄ if Ad = uneq

x̃ if Ad = egal

π+
r :=

{
x if Ad = uneq

x̃ if Ad = egal

However, when they face losses, we can represent their payoff functions
as

π−
d :=

{
x̄− k if Ad = uneq

x̃− k if Ad = egal

π−
r :=

{
x− k if Ad = uneq

x̃− k if Ad = egal

We define all the potential combinations of payoffs of both players
when facing gains (resp. losses) with the cartesian product π+

d × π+
r (resp.

π−
d × π−

r ). We define ⟨xd, xr⟩ as a typical element of either set; where the
first element of the ordered pair refers to the payoff of the dictator and the
second element refers to the payoff of the receiver. The utility function
of a generic player i ∈ I when facing gains (resp. losses) is then defined as
a mapping from the relevant cartesian product to the real number space:
U+
i : π+

d × π+
r → R (resp. U−

i : π−
d × π−

r → R). We define T , with typical
element t, as the set of potential theories of utility that we consider in
this paper. For the remainder of the appendix, and for compactness of the
proofs, we will refer to the utility function of theory t simply as Ui,t, which
is a step function that takes the form U+

i,t when facing gains and the form

U−
i,t when facing losses.

Normal Form Representation. We can, now, define a binary dictator
game over gains (resp. losses) where subjects are endowed with a generic
preference profile t as Γ+

t (resp. Γ−
t ). A dictator game over gains (resp.

losses) is represented by its set of players, the set of actions of the dic-
tator, and the utility functions of each player. Formally, we write Γ+

t :=
{I, Ad, U

+
d,t, U

+
r,t} (resp. Γ−

t := {I, Ad, U
−
d,t, U

−
r,t}) to denote the normal form
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representation of a dictator game over gains (resp. losses) where players are
endowed with preference profiles informed by theory t.

Theories. Finally, let us formally present the dictator’s utility functions of
the theories that we consider in this paper below

Ud,he :=

{
π+
d if Γ+

he

π−
d if Γ−

he

(12)

Ud,ia :=

{
π+
d − βd ·max(π+

d − π+
r , 0) if Γ+

ia

λd · π+
d − βd ·max(π+

d − π+
r , 0) if Γ−

ia

(13)

Ud,se :=

{
(1− ρd) · π+

d + ρd ·
∑

i∈I π
+
i if Γ+

se

λd · (1− ρd) · π−
d + ρd ·

∑
i∈I π

−
i if Γ−

se

(14)

Ud,mm :=

{
(1− γd) · π+

d + γd ·min{π+
d , π

+
r } if Γ+

mm

λd · (1− γd) · π−
d + γd ·min{π−

d , π
−
r } if Γ−

mm

(15)

The utility function 12 captures an individual that only cares about their
material payoff, laying the foundation for our folk understanding of self-
ishness (viz., homo economicus, hence the notation t = he). The utility
function represented by equation 13 captures a broader notion of selfish-
ness, where an individual only cares about their own utility, but now this
utility also incorporates some personal dislike of self-centered advantageous
inequality. This is a representation of inequality aversion preferences (hence
the notation t = ia), where we omit disadvantageous inequality as in the
games we focus on the dictator is always at least as well off as the receiver.
In equation 13, the parameter 0 ≤ βd < 1 captures the strength of the dic-
tator’s disutility from having a higher payoff than the receiver. The utility
function 14 represents the utility function of a dictator that cares about
their own material payoff and the aggregate material payoff of the players
involved in a game (viz., social efficiency, hence the notation t = se). The
parameter 0 ≤ ρd ≤ 1 measures the dictator’s degree of concern for the
aggregate material payoff of the players in a game. Equation 15 represents
the utility function of a dictator who cares about their own material payoff
and the minimum payoff achieved in a given game (viz., maximin, hence the
notation t = mm). Again, the parameter 0 ≤ γd ≤ 1 measures the dicta-
tor’s degree of concern for the motivation (in this case, maximin). Finally,
the parameter λd in equations 13, 14, and 15 captures a subject’s subjective
distortion of one’s own material payoff when in losses. Whenever λd > 1,
a subject displays loss aversion in the sense that they give more weight
to their own material payoff relative to the relevant social motivation they
care about. Whenever λd = 1, a subject’s strength of like of their material
payoff relative to the social motive they care about is the same over gains
and losses. Whenever λd < 1, a subject’s strength of like of their own ma-
terial payoff relative to the relevant social motivation decreases when facing
losses.
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Inequality Aversion

Proposition 1 (Inequality Aversion). Choosing ad = egal in Γ+
ia reveals

βd >
x̄−x̃
x̄−x

and choosing ad = egal in Γ−
ia reveals βd > λd ·

(
x̄−x̃
x̄−x

)
.

Proof of proposition 1. Step 1.—If a dictator chooses ad = egal in game
Γ+
ia whenever ad = uneq is present, and the choice is driven by a strict

preference, then it follows that U+
d,ia (ad = egal) > U+

d,ia (ad = uneq). We
substitute the functional form of the utilities to solve the inequality for
the only parameter, βd, as follows

Substitute (13)

Isolate βd

÷ (x̄− x)

U+
d,ia (egal) > U+

d,ia (uneq) ⇔
⇔ x̃ > x̄− βd · (x̄− x)

= βd · (x̄− x) > x̄− x̃

= βd >
x̄−x̃
x̄−x

Step 2.—If a dictator chooses ad = egal in game Γ−
ia whenever ad = uneq

is present, and the choice is driven by a strict preference, then it follows
that U−

d,ia (ad = egal) > U−
d,ia (ad = uneq). We substitute the functional

form of the utilities to solve the inequality for the parameter βd in terms
of λd as follows

Substitute (13)

Isolate βd & simplify

Simplify

÷ (x̄ − x)

U
−
d,ia

(egal) > U
−
d,ia

(uneq) ⇔

⇔ λd · (x̃ − k) > λd · (x̄ − k) − βd ·
(
x̄ − k − x + k

)
= βd · (x̄ − x) > λd · (x̄ − k) − λd · (x̃ − k)

= βd · (x̄ − x) > λd ·
(
x̄ − k − x̃ + k

)
= βd · (x̄ − x) > λd · (x̄ − x̃)

= βd > λd ·
(

x̄−x̃
x̄−x

)

■

Corollary 1.1 (Inequaliy Aversion and Irrelevance of framing). If λd =
1 (i.e., in the absence of reference dependence), then the dictator’s utility
maximizing action is the same in both Γ+

ia and Γ−
ia.

Proof of corollary 1.1. We assume that λd = 1 and that the dictator d
chooses different actions in Γ+

ia and Γ−
ia. We, then, proceed to prove the

corollary by contradiction.
Step 1.—In proposition 1 we have demonstrated that choosing ad = egal

in Γ−
ia reveals βd > λd ·

(
x̄−x̃
x̄−x

)
. If λd = 1, then the threshold becomes

βd >
(

x̄−x̃
x̄−x

)
; which is the same as the one revealed when choosing ad =

egal in Γ+
ia.

Step 2.—Now assume that a dictator chooses ad = egal in Γ+
ia and ad =

uneq in Γ−
ia. In such case, the former reveals βd >

(
x̄−x̃
x̄−x

)
and the

latter reveals βd <
(

x̄−x̃
x̄−x

)
. It is straightforward to see that there is

no feasible value of βd for both restrictions. If we otherwise assume
that a dictator chooses ad = uneq in Γ+

ia and ad = egal in Γ−
ia, then
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the former reveals βd <
(

x̄−x̃
x̄−x

)
and the latter reveals βd >

(
x̄−x̃
x̄−x

)
. As

with the latter assumption, there is no feasible value that fulfills both
restrictions. Therefore, and if λd = 1, it must be that either ad = egal is
chosen in both games, which can be sustained by a dictator maximizing

Ud,ia preferences with values of βd ∈
[(

x̄−x̃
x̄−x

)
, 1
)
; or that ad = uneq is

chosen in both games, which can be sustained by a dictator maximizing

Ud,ia preferences with values of βd ∈
[
0,
(

x̄−x̃
x̄−x

)]
. ■

Social Efficiency

Proposition 2 (Social Efficiency). Choosing ad = egal in Γ+
se reveals

ρd >
x̄−x̃
x̃−x

and choosing ad = egal in Γ−
se reveals ρd > λd·

(
x̄−x̃

(2−λd)·x̃+(λd−1)·x̄−x

)
.

Proof of proposition 2. Step 1.—If a dictator chooses ad = egal in game
Γ+
se whenever ad = uneq is present, and the choice is driven by a strict

preference, then it follows that U+
d,se (ad = egal) > U+

d,se (ad = uneq). We
substitute the functional form of the utilities to solve the inequality for
the only parameter, ρd, as follows

Substitute (14)

Expand

Isolate ρd

÷ (x̃ − x)

U
+
d,se

(egal) > U
+
d,se

(uneq) ⇔

⇔
(
1 − ρd

)
· x̃ + ρd · 2 · x̃ >

(
1 − ρd

)
· x̄ + ρd · (x̄ + x)

= x̃ − ρd · x̃ + ρd · 2 · x̃ > x̄ − ρd · x̄ + ρd · x̄ + ρd · x

= ρd · (x̃ − x) > x̄ − x̃

= ρd >

(
x̄−x̃
x̃−x

)

Step 2.—If a dictator chooses ad = egal in game Γ−
mm whenever ad = uneq is present,

and the choice is driven by a strict preference, then it follows that U−
d,mm (ad = egal) >

U−
d,mm (ad = uneq). We substitute the functional form of the utilities to solve the

inequality for the parameter γd in terms of λd as follows

Substitute (14)

Expand & Simplify

÷
(
x̃ ·

(
2 − λd

)
· · ·

)

U
−
d,se

(egal) > U
−
d,se

(uneq) ⇔

⇔ λd ·
(
1 − ρd

)
· (x̃ − k) + ρd · (2 · x̃ − 2 · k) > λd ·

(
1 − ρd

)
· (x̄ − k) + ρd · (x̄ + x − 2 · k)

= ρd ·
(
x̃ ·

(
2 − λd

)
+ x̄ ·

(
λd − 1

)
− x

)
> λd · (x̄ − x̃)

= ρd > λd ·
(

x̄−x̃
x̃·

(
2−λd

)
+x̄·

(
λd−1

)
−x

)

■

Corollary 2.1 (Social Efficiency and Irrelevance of framing). If λd = 1
(i.e., in the absence of reference dependence), then the dictator’s utility
maximizing action is the same in both Γ+

se and Γ−
se.

Proof of corollary 2.1. We assume that λd = 1 and that the dictator d
chooses different actions in Γ+

se and Γ−
se. We, then, proceed to prove the

corollary by contradiction.
Step 1.—In proposition 2 we have demonstrated that choosing ad =

egal in Γ−
se reveals ρd > λd ·

(
x̄−x̃

x̃·(2−λd)+x̄·(λd−1)−x

)
. If λd = 1, then the

threshold becomes ρd >
(

x̄−x̃
x̃−x

)
; which is the same as the one revealed

when choosing ad = egal in Γ+
se.

Step 2.—Now assume that a dictator chooses ad = egal in Γ+
se and

ad = uneq in Γ−
se. In such case, the former reveals ρd >

(
x̄−x̃
x̃−x

)
and



36 Draft

the latter reveals ρd <
(

x̄−x̃
x̃−x

)
. It is straightforward to see that there

is no feasible value of ρd for both restrictions. If we otherwise assume
that a dictator chooses ad = uneq in Γ+

se and ad = egal in Γ−
se, then

the former reveals ρd <
(

x̄−x̃
x̃−x

)
and the latter reveals ρd >

(
x̄−x̃
x̃−x

)
. As

with the latter assumption, there is no feasible value that fulfills both
restrictions. Therefore, and if λd = 1, it must be that either ad = egal is
chosen in both games, which can be sustained by a dictator maximizing

Ud,se preferences with values of ρd ∈
[(

x̄−x̃
x̃−x

)
, 1
)
; or that ad = uneq is

chosen in both games, which can be sustained by a dictator maximizing

Ud,se preferences with values of ρd ∈
[
0,
(

x̄−x̃
x̃−x

)]
. ■

Maximin

Proposition 3 (Maximin). Choosing ad = egal in Γ+
mm reveals γd >

x̄−x̃
x̄−x

and choosing ad = egal in Γ−
mm reveals γd > λd · x̄−x̃

x̃−x+λd·(x̄−x̃)
.

Proof of proposition 3. Step 1.—If a dictator chooses ad = egal in game
Γ+
mm whenever ad = uneq is present, and the choice is driven by a strict

preference, then it follows that U+
d,mm (ad = egal) > U+

d,mm (ad = uneq).
We substitute the functional form of the utilities to solve the inequality
for the only parameter, γd, as follows

Substitute (15)

Simplify

Isolate γd

÷ (x̄ − x)

U
+
d,mm

(egal) > U
+
d,mm

(uneq) ⇔

⇔
(
1 − γd

)
· x̃ + γd · x̃ >

(
1 − γd

)
· x̄ + γd · (x)

= x̃ > x̄ − γd · x̄ + γd · x

= γd · (x̄ − x) > x̄ − x̃

= γd >

(
x̄−x̃
x̄−x

)

Step 2.—If a dictator chooses ad = egal in game Γ−
mm whenever ad = uneq is present,

and the choice is driven by a strict preference, then it follows that U−
d,mm (ad = egal) >

U−
d,mm (ad = uneq). We substitute the functional form of the utilities to solve the

inequality for the parameter γd in terms of λd as follows

Substitute (15)

Expand & Simplify

÷
(
x̃ − x + λd · (x̄ − x̃)

)

U
−
d,mm

(egal) > U
−
d,mm

(uneq) ⇔

⇔ λd ·
(
1 − γd

)
· (x̃ − k) + γd · (x̃ − k) > λd ·

(
1 − γd

)
· (x̄ − k) + γd · (x − k)

= γd ·
(
x̃ − x + λd · (x̄ − x̃)

)
> λd · (x̄ − x̃)

= γd > λd ·
(

x̄−x̃
x̃−x+λd·(x̄−x̃)

)
■

Corollary 3.1 (Maximin and Irrelevance of framing). If λd = 1 (i.e., in
the absence of reference dependence), then the dictator’s utility-maximizing
action is the same both Γ+

mm and Γ−
mm.

Proof of corollary 3.1. We assume that λd = 1 and that the dictator d
chooses different actions in Γ+

mm and Γ−
mm. We, then, proceed to prove

the corollary by contradiction.
Step 1.—In proposition 3 we have demonstrated that choosing ad = egal
in Γ−

mm reveals γd > λd · x̄−x̃
x̃−x+λd·(x̄−x̃)

. If λd = 1, then the threshold be-

comes γd >
(

x̄−x̃
x̄−x

)
; which is the same as the one revealed when choosing
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ad = egal in Γ+
mm.

Step 2.—Now assume that a dictator chooses ad = egal in Γ+
mm and

ad = uneq in Γ−
mm. In such case, the former reveals γd >

(
x̄−x̃
x̄−x

)
and

the latter reveals γd <
(

x̄−x̃
x̄−x

)
. It is straightforward to see that there

is no feasible value of γd for both restrictions. If we otherwise assume
that a dictator chooses ad = uneq in Γ+

mm and ad = egal in Γ−
mm, then

the former reveals γd <
(

x̄−x̃
x̄−x

)
and the latter reveals γd >

(
x̄−x̃
x̄−x

)
. As

with the latter assumption, there is no feasible value that fulfills both
restrictions. Therefore, and if λd = 1, it must be that either ad = egal is
chosen in both games, which can be sustained by a dictator maximizing

Ud,mm preferences with values of γd ∈
[(

x̄−x̃
x̄−x

)
, 1
)
; or that ad = uneq is

chosen in both games, which can be sustained by a dictator maximizing

Ud,mm preferences with values of γd ∈
[
0,
(

x̄−x̃
x̄−x

)]
. ■
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